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BBtJJ.EH~E 

~aY'lBHHB p6,l1HaUHOIlHOa nOBpB~8eWOCTH wO't tl l )\(OnOb C HClluru.tJOltI.lIlIH)W 

nYIiKOB aapHllBHHbIX 1{8CTHIt H3 YCKOpHTanOa 1I 0lly 4UIJ 1 Is 1I0C J10JUlUil llVUIUI 

BCe !SomWBe pacnpOCTp Wi OHHB B CBUH C HUOOXoAHWO"rb lJ 00aAU II HR 1I0BbIX 

pa.ltJ4~OHBO CToiba£x MaTepilSJIOB MH AAe,PHux 9 Hepl'OTll '!eOJtWl YCTWiOBOK . 

. lol.WHT8LUlR 3~eKTOll HB"TPOHuol nOllp e-,u08WOCTH l VaC llyX811HIJ . VUJ~IHiUHOH­

HaR nonaytlecn. ynpotlHBIlHB. oxpynliH1I8l1HU H AP.) H 1I0 llHWUll11 0 HI ~H8H­

'lacKol npkpO.llH noa~nRBT llLlRl"'TI> poru. H CTUlieHI, BJhI IIlI IlIl Jlll 'llt1 KTHO " 

CTPYKTyPW. o!SpaaYIlIIIBlcR 1I waT epH6n B nOA Au14cT tllH' 1I 00n1 '1 01l 11 11 . (I TaU Il 

onpeAemlTl> H6H!S01iBB CYlllBCTBBHHLlB 1fJ6Kl'OPbl. ooyunnDII"DII~llIHU n pu lI lI lI tlllHtl 1f t . 

YKaa8HHLIX a~~eKTOll. 

loiwHT6ItHOHHblB HCCne,llOllaHHR npOllO,llRTCB 001lhwu lt '16 U'l' h ll lUI n pOTou ax 

H 6m!lJa-liSCTKUSX /~.l,3 ~ gcu 3KcnOplfWlHlTLl 11 /Ill Tliau llWt III.IIIUX. HO 

Ha-aa HX KOpO!rKOro np~Bra B lIBIIIBCnB OIlH KOllonboUIlI:lnl10b II OCIIOII"OW J\ 

,llJIfl HCCnB,llOllaHHH CTPYKTYPHLIX H3WaHB"H" 0 llOWOlllbkl WtlTO.ll.O Il anOKTpollll o lt 

WHKPOCKOnHH / It/. 
B TO liB BPBWfl BWCOKOSIlOPl'BTHIIHbltI 'l'HAdJlbltl MO Il W KW UlIT ~unw" lJH,ll 

npBHIlYllleCTB no cpSlIHeHH II C nerKIlWH IlBCTKL\8I1H . GKOPIJOTL COJAOH HII ,AO­

~eKTOll Ha HeCKomKO nOpH,1.lKOli BblWtI (liSlIpKUBp. AJlJI N e D oOnSO TH IlHK8 

P8.,llHSLUlOHHLIX ,lleIlJBKToB s:10-16 CWtlu!" CU?.l UI C) . C Il OKTP nuI' 1Ul 'Ill0 Uw6H­

TLIX 8TOWOll (nHA) !SmlSOK K CllOKTPY liliA. C03ABIlfiU IIWl Ullllrl JOIIUUK . Bblco­
K03HepreTKtLHble MOHLI HW8 1JT .IlOCf8rO'l1l0 Oonbwo~ nj.lllOtlr. Il llflPI1WtJP . n po­

!SBrH HOHOll C 3H tl prK e£l 10 MdB/ uYKn. COCTOlinJllIT AUCRTIIH At\HKPOIl . 'ITO 

n0311~nRBT npOBO,ll,HTl. uexQtUlll BCIUt8 HOIlLlTBIUIR ..a 'l'81'118110.8 , IlPO)J,c1'!IllnRIl­

IlIIIHB HaHOom.WHa I1 HfOp eC C n p8KTHIleCKOll TOIlKa apO HHR . ll plI lIanoil 8KTK- ~ 

B8lUHI 0!Spa3110ll, liTO X8pa K'l'O pHO .lInn l1,llBVHLIX ptlaK1U'~ H8 'l'fuW1WlC I\OIl6X . 

UO&110 Jlpu.BO,llKTh IlCn bl 'l'aH I1R u ono c p.!.,ltCTBBIlIlO BO BpeWl1 oonY'iUIJIUJ I II 0 '1'­

JlHIIHe 0'1' p eaKfopHblX HO l/LlTaHH") C KOHTpon ow ,ll,OC1'8TO'lIiO Oom woro IHIcn8 

~HaHlleCKHX nspSWBTpOB. 

C yqeTOW YKS3SHH~ rrpOHuymecTlI 1I RRP Olol.RM OLlJla C0 3,ll811B YCT 8 nOllKO 

,ltJlR HCCne,1.l01laHHfl H3u eHeHlI" npOlllIOCTHblX CBOaCTB WSTopH6nOll n pH o 6 nyqo­

HIU! nYI{KSWH TRAOOJlNX HOIIOB HS j CKOPHT tI :nB Y-40o! oS" I. ge C03,ASU He RBnfl­

eTCR i8l1l>HBaWHW PB3ID1THBIoI p a60 T no P6,l\H6JU10d ll OIlY IJIiTepKIi1l0 BB,neHHIl C 

HCn01Il>aOB8HHew TfllK8 1l1IX n OH OB, .D KOTOPblX paHoe HCCllB,I\O:e81U1Cl> p8,l1,1>1 a~"­

OHHaR non3YIlBCT:r/ 6 / H pe Jllil<C8Ullfl tlanp~e/Ulll I "l- ~ 
B ;naHHO£\ pa60TB I'ICCllBAO.a£lJ1KO]' ~HIWIHIU U I'lIl D npOllllOQTllhlX C1l0~CT]jB X 

HIH,;eJlR. 06J1YlIe UHor o KOn aUI'l Ne 0 J it UpI'll e Ii .ll , !j 11 b , K:J il/lI:/I{JJ . '['lII tIIO 

:o. ltc nl.:"K,.ICt.TU n~ei.\lI: 1!11HTE Bnt::;'::ke. 1l nunJ': e.. I.I.I~ ;J t. :C J . . bT -1 T:" .10.:iJ.:. •. 1JClI.·r 

l/e pC i1 e I\Tli"~!U C r b J:p:l!Jeue ., m J ('fUICCllI.! oi ; I !CTOAI1 .ill . 

oncn w.P.11.,C;11Tb. 

'::Il(C ne}JH14CH Th! n ~O BO~I>\]IlIJ Cb 1i 8 B1t~Ul"t:!.i f1J'h,e j C,:OPU'tlMI J-I" .ilJ , 1!L.­

Be,n;eHHOM 113 HUtlOnpullOl\a ,t B :a0 3AJX ' I ~ ,"eo rOl lnO'; \ <: u _I" .:) 'JJl .JI. !:,1~1C .. CJt 

01(,0 . 1.. .I J 'iO . : '101!0~ nOL!L c., C,.(;h (.(..]'<.1 .0 ... .." <l:".:;:9 TL.•. ::. ,>'- •. ::'8 , '-1 •.: ~,, ~ ,, !:,,~c ­

.l~O J. " ~il.. r.t ~ :... .u..... b.iO .. . .n....J1LL. ~ . J1 t,;'.. _"u;, 11 ~ 1, HO ~LJ0 . .;dLl. "" L.: ~ £;, 0 ..; V~ld b ':;1~ •• 0 1 J ~ I,.. 

.I81'1>J 3 KJ, npuJlo·1Iell.lY lO j{ 06P83 l.\j !~ Gl ' O .1I.el~01XIBU.I1k) . ~1 3!~EpehlUi IJ01 MI 

npOBoDMTh CH K8 K BO bpeUfl 06nJ 4 ~ Ii~J " IBh 3 henu c ~elC TbCHH0 no c~~ 

OKOlltt 8 Jll>U1 0 6J1 j tt U,Hlll . CXlma JCT!jdOB,G~ n[,u I\C"J'<lii.ili;'IB ii 8 \iIl C.1. 

150 lJPCMH 06nji ' l BtHlIl iI OC.f11 1'1:W8Cb Ila i:J hOf.wjJilO C1'b IJBc npC,lleJIIJ Hl1.h AU;' U 

no l/no~a,lll1 p86oqB~ 4aCTM 06pa~ua ~ n~~,lleftax l ~J . TU4HOCTh O ilpe,ll e D~­

11Ilfl II11l!eHCI1BHOCTI1 llJ4K8 yaCTH~ , nO !1~Jjwi!.{ M OCi p8 a~ i..\ . CO c T&.l: nl!nB l ~/~ , 

TIPM ;n.~aI'bOCl:IIl I\ll IlYQ Kol ~ I :lCfi OJlb;;' OlJ1:I1iI1 Cb T OHI-:!ltJ <JJlIau~[ H He1JI..: e .j,OJl brJ1 

;!lnfl .l\eTeKE,pOllBhl1l1 nOTOK i:l Ya CHt/.( no 1l10P1l4 rl Q" ;" ;.lltS,CtU ;;JleK1'! OIl OB. 

.lp i ;" TO!J IIVaK "·H4 t:CJ\II Ht: il !. OI1 C.<.u",jJ!O Mc """.e,1t1C il (;. , ,,,,ii oro iljYt(B. An 8­

I'HOCJ.·II'-IOCKhtl UIiOI-: pa::;l.! tJ ..jblIC» b : :0110111;01:0;., <: Il l- jle,/\ b J.JBO)jtlLl!.1 Oc{tiOM . 

oKCne pl': tJi:d'!'1J n"OhC4UJJI1 Cb 11l)'1 il,D J ;'; ;Od B4 eHllHX dUC!Jr ;Ul IWH OlJ , K01' O­

phl e Do c n e npoXOJr;,neHIIH fl Oil aMH '! :> 1.H~ p l1 Te Ji.hllhiX 4,01ib r )l.11aJ'HoCT l1y eCl\OI'O 

anOKa , Ylo n.hrll BhlXOl\HOrO OliH a Ii lJ03AYWllo ro n jJOI. e:r.:YTI{8 Me ;'!!.lty OKH01J.11 

06 DH ~ /.( OM COC TBBnHJlI1 23u WHB 11 170 U~B. 
15 onbilUX Hcno m. 30BaIrn C:O HHKeJle 1Jble c10,1bf'11 T01ll4>iIIOW ~U WK!.! . /J poo e­

I'If 110HOB Ne C Yi'BS8HH bll.1H :Jti e prl1fWl1 pBBHbl , c oo TBeTc TBeHHo. 70 (J!UI 1\ 

:JU IoIK!.! . ha l!!'!c . 2 np e.l\CTaBnBHa 3aB!1 CI·utoc n BC}Jl1'llW LI CMe li(eH I1 ~ Ha aTOM 

OT lJ u}JI\IJMHLl il l- OO el'a 110HOB Ne 1J H,w ene . B.l)l. ,iO . 4'1' 0 II nepnOM c ny l{ae 

DO TuJIll\I1H B ",OJl"& f' J.l ,.eHHeTCH BCBl 'Q B 2 va3a. Bo 

lJ l'OPO M c nY4 e e 0.l\1l 0PO,zJ.!I OC Tl> 6h. na HeCKOill>KO xYi.e , ti D 3TO H e OKUS 8 no · 

CVllIB CTnOHH oro BnHHIlHR Ha n O}Jytl edllhie p e3y m.T6'PbI . 

bl OOp HH KeDR B Kay eCT BB I1cnblTyeuoro M6TCpl1an8 onre,llenRnCR Teu , 

'lT D 31'0 ~ O~O~O 1\ 3 ~ ye . ldbl~ ci8~ e~1\8n , nOlJU4~Hll e KOToporo, 8 TaK.e 

j ;i .·: 1 L.I,l'-;.;e la.L OI: II p8,i:illClLtll Onilbl..< j CJlOlJHHX i l P:i ODnY 4elllB1 H e ~ITpOH8"Hl . 

eI'KIl!.!H lJ aCTIII.(a!.\I1 1\ HnltKl' IJOIl1:!!A11 MCOJW,l\OB8t10 K8K C T0 4Kl1 3pelBUI j.13/J 8­

i l eHI1 R M..:X 8IHt4 eCKI1X C Bo~1 c T B . T8K Ii C 1'0 41(11 ::tpeJil1 R CTpYKTy pnhlx 113UeHe­

ril1~ . CJ~a CTBeHH hlM UOM eUTOM flbn~~OCh U TO , 'l TD 

<> i{1'11.il8l.\V. h I.iv.r l · a ~!;.: baj-;aH CI~" IIUaHU4HTOJIhUa lJ!1 J10l'b ,lI0 TflM nepBT.VPhI 
~ ' UUOC 1 2.. I. 

n Ha w!l " OilUT8" y:CIlOJth ~ (jt JJiJl(;b II:j,(t:ntl lJj.l; 06 p8 a:tJ,. , I1Mt:IVJ4U e ,Il..B8 

1 8 v .: I1 •• :1.. ;I~ (;.L,. COC " 8Bu ( OM. Ta 6JJ:imY): 
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dP-,-, .• J<:CHIl'l COCTAB OLPAJ!J.OB 
l H 1. ,, 0.,,) 

(0 Cr Lu FI'<- Mn VNi 

:':9 ,0 Ll , U4S' u, ,",U~u u, uu:> l.l O,ub2 Ll , lk;.. v , U04 

SS , ;.-2 u,v+2 L.; , UUU? U,uU4u J ,U09 O,Ulu LJ , uUU 

06pa311ll IDJamt CTaH,l(aPTHYID iPoP 4Y C paSMSp ar.m pa6o'ieii. '1[101'11 l ox2 ,!:l ~ 
li p!1 H3rOTO BJleHIHI I1Cn 0 1lb30.l:!a JlBC:b ::J JIBJ(TP0 I1 0KpOB3a P03/tn . llupO.l.l 06­

nY '1 BH ll eM OOpa3 l1b1 OT:aHra Jll1 Cb B TC'lCI.ll>le I 'lBC3 II 1l8KYYlte IIIlI1 /(<.I DJlOIlJ.11i 

ru-3 11a npl-! TB14nepaTy p e 9uuoC C nO CJl0.ztYIOUU-1L1 MC,IVJOI1I1b11t QXJIO.,,;,nOlll1eIJ 

,no KOlJH aT HO~ TBMn epaTypbI. Cpe,ll.H1111 paauep ;:lcplla C(J CTBBJl!'l Jl llJ 1>1"11 , ll '1'O 

3Ha'lll're Jl:bH O MeHbwe TClJllllillill ilionb!'\'! L\, COOTB6TCTB611110 , njJo(luru l1uJW B ~ 

Ne. YKa3aHHblX 3H eprl1(;! . 8TO ,neeT OC HOB81H1e paCCIJarplI.B8Tb .nOIlHUl! MOTO­

p llaJl 1\81\ 06beMHI1(;! H TOJlIllllHY oopaau,OB }l,O CT 8 T O'lH0I1, tt l 'o ei hl Ill) Y'Ht1b1BSTh 

BnHftHHH nOEepXHOC TM . 

IloTepft 3H eprl1ll 110HOE E 06pa3L\e npIlBO;D.I1T 1\ 'l' El llnO}lIi,llUJlUlIl1lU ,...,!J MT 

rrpl1 IlHTe HC>lBHDCTIi nY"ll l(a IOIl c-I . n OJ :rOMY BO BpSltft 0(l Jl.Y4UHIIH o6p&~al.( 
o);'Jla l.t,llallCfI C jJi~T hl!J B0 3;zl.y .{oM, H TBMnepa Ty p a 81'0 rIe n l-'OIlbllUaJJa lUUoC . '1'e",­

nepaTypHhle 113MepeHI1H llpOBo.nnn I1C:b E Cnel.ll1anr,HtDC o nblTBX , D J<Ol' OPblX no 

nllOllla~l1 00pa3u,a paaMellla JlHCb TOp l.IOnapbl H on p e,1l.01lflno Cl> Tounu paTYpu o o 

pacnpe,ll.eneHl1e. Il ep en a,n T fHmepaTYP B n pO,1len 8X paOo'lOl! 4UCHI 06paau,a 

COCTaIlJlaJl He oOllee 5U OC. 
nocJle oonY'lel:lllft o6 paallU Hcn blTUB81111Cb lI a paCTRl,WH!oIO co CKOPOCTh lD 

.l\e lj)opMau,HH IO- lJ. C - I. 

Bo BpeMfI oOllytt eHllH 11 Il Cn.bITa HIlH o6 pa al.lOB n poDo,nllnOCl> 1l3t.181leHl18 

Cne,ll.YIOIllI1X Ee iIl14IUl : IlHTeH CI1 BHOCT b nytt Ka , fl£!!.lLlI1 n OTOII 4(JCTI1U , nlloUle;ll-

III 11 X ll.epea 06paaeu, p a Cnpe.l\e i18H,18 I1H TBHCI1BHOCTI1 nYll.!(8 110 ;llnllHe oCl­

paalla, C!oIJlOEaH HarpY3I\8, ;lleWop MaUHH 0C5pa all8 . CI1I'HaJIhI Oi' COOTBeTC TllY­

IOil\I1X ,lI.aTtt !olKOll COClHpaJIHCb II CI1CT8IJY c60pa }! oCi p a 6 0 TJ\11 ;lI8UUbL'{ . h OJJa e 

nO,ll.pO OHO MeTo,nRKa 113MepClnI l1 Onl1Calla II paOOl'axi & , 9 /. 

PE3Y!lbTATbi !1 OECY-~H~ 

Ilpl1 HC OJl 8ll,01l811ltlltl Klll111hIX ~e!J!0pMaUI1I1 , 11 3MepH BWl1XC fl 1I0cne p a 3 IDf411W:: 

ll,oa oo nytte HI1H , CiblJlO oOHapy~eH o Y1l8J1I1ll.eHI18 n p e,nena TeKYQCC TI1 0­

1\OTOP08 !oIMe ST Me c TO H npH oOIlYQeHl111 ,llpy r I1M\,! B.l ,lla Ul1 p8;!Ul81.\l1H. 

Pe 3~JlbTaT~ npe ,ncTaBJleH~ HS p l1c .3 . B I1,llHO, 'ITO, Hatt l1HaR C ll,03 hl 

cM • lle IDI'll1Ha 6" U, 2 MOrl'OT OHll o 1l03pacTae T J.1 ,llOC Tl1raeT OTH OCJ1 ­

4 

\f ftrt (tt 
\\~U ~ p 


hlc • I. I -IWJlJll lMBTOP , 2-Ta H TaJlO­

liaR ll"laq.pa r rm , 3 - 1'en eKaMepa, 

4-~l1a'...p ar Ma , 5-l.,OJlI1T OP ETa­

Ptl"\{H O ~j 3Jre l( TpOHli O ~i ;j,.l!l CC ~l >1 , 

6-1130l1flTOP, '7-L,ilhlllo.J;fi ..apa­
~ca , G-u6pa3CL" 9-~Hap~e~u~ 

Jli:p<JH , .h ,i- ·i'C.I<; .:W.lL fiCl , 1 i _ 

JlU~l: lJ · 

'" 
" 
' 0 

,..­
¢t (f:I) 

Pl1c • .:S.dallIlCMMOCTD npeilena 

r eKYQe Cf l1 HIlKe n" OT 

I\0 3hJ OGJlY48H.Hl l101l8.l.11>! Ne. 
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2
T8JlbliOrO ,ibCDl1l1Crlllfl 12U-1 50,_ npl1 lIoae 5· 1015 c l.I - . CTlllLU lIb yl1tlJill4CIlHR 

6' U 2 VaJJlI1tju a ;Jlnfl 06pa31.\OB, o:rn11 4a104I1XCH npl1 lJeCliblll COC:rUllOM . 113­

'la .Tli:>Hafl Beml'lW1I8 0' U 2 .ll1l11 lleOonY1I6H tfhlX 0C5pa311oB COCTUBlUIJ18 48±5 ,~ 1l 8 , 
11 Bnl-l flH11R nJl~IMtJclIoro COCT8n8 He Ha611l()1I8110 Cb. 

/ ' Bnl1l1llil t: 0C5nY4 eHl<1fl ll}JOH l:l111l0C I> T3Kjr.e n O,{Py"tUll18fHliI uOPSSUOJ:l . ,lle­
WOPIJ8l.\l1fl /1.0 P83!'YWE1Hl1fl IJe rlfl1J8Cb B a8BliC :IWOC1'lt OT Aoahi b II[JC,Il.eJlax

Iu , ~o-o, I:>, npll J TOI.! npe.llell n p otj lwc:r11 ,iBem'l'lHBanCfl C U8l!anJ>1I0ro 3H8­

HeHlUl 2.::5 ,.Jia .no 280 dlla ~4). 

Cl1 c :r ella:rI1'l e Clme I1 ccn tJIIO b(!d !iR d jJhi.lb11.!ll MtJTO,ll8MI1 erp.)' In' j !Ju ',leT8nnoll, 

6nJ tjed.,Li,{ . IJI'; ;h Ll11 lJuCl'l-H1,8!.!!,1 ",AO-'lS I, 1:1 COt,C'l8u11l1 C 1.1l: ... uulllJuCIU11J11 

IIcnblTadll fl : ... i IlO~i:O ;ni)Jll "C T8.,OB:!':'h OC,, 01l1.1>:1: TIIJ1bI pa ;zJ. l1alJ.1I01lIlUX ,lIBWel(TOB , 

OT b eTC2 BenilWA 3a M3Ue d DHI1C ~P04dOCTHWX CBO~CTB ueTHnnOE . PuaJnI>TaT~ 

3TIIX ]Jado T ClJi.l ;zJ.e Te JlhCTllYID1' , 'l TO pa,llllBUIi OIi Ho e ynpO'lIlCHIl8 11 OXPY1l1U:.B81111e -' , 
'~\- 11 Ou,i \ - d i:T3111IOB 06~ ClIOBJluiJO ":18 C T~JdI-l 1I,81;J8!UOD UtJ8.( a6llbi IOro 11 

Bal\<:tdCilOHi. o ro 1'I-lfl8 C paa;JCp81:11 ,1\0 5 HM , oCipa3Yh1!lll1 :-:CfI II IJaTepl18Jlb npil 

o ()nY lJel-lllll . JTII :OIBCTSPbI flBnfllOTCR ll j.. eml1'.Q.TBI1RIAII .1\1111 cKO~4eHI-1R ;zJ.l1 cno­

HaUII~ , ' ITO npIIBO,!V!T II Jllelll1'l.eHlllO bSnl1411.J11J lipllTl1lJeCKOl'O CKaJWBa lOUlCro - ~. 
HanpRlKeHll f1 l npe llellB T8nYlJC CTI1) . Ii 3y,r",SKT /1.01lJ!i.eH DoapaCTaTb no Mepe 

yBe n il lJ eH HR HOHueHT~8U"11 Kna C Te~OE, onpeAellRe ~oH ~o aoL od n JlJ eHI-1R . 

IIo-~oMY, 31'01' S<lXIieKT ~OJllIteH lilM9Tb HaCl:llIl9IDle llpl4 ~OCTlo1liemm orrpe­

Ii d CJlJJ.l1 X OllkTUX li e C5L:iW ;D,0CTHI'H 

fl I-1Hl'el'npeT8l.\ lW :; ",,>,0 l<1 a l-3,1.tQ4LOHIIO.'U .f II l-0lirl tJHllIl jJ83J;adol an O 

J)KO 1.:O,J,e Jle / 40 - 4.,. I, Ll'JIll '<alt. ...I1 ••C)J T~!.l , "aKOMY ill!.Il.Y KnaC l' tJpon 

OT/1.96T C» ll ye,l\nO'i l'eHI1 C n..K rial1 601l ce lln!ihl'tJ}U"IOIJY • •HO Il jJiI~O.ltI1T J\ pa ,,­

llim aaBIoI Chl.lOCTHln il.\JllpoCla 0 L.. 2 01 -t'Jl lOl:H Ca 'laClll~ , IljlOUI;l,l\Um X 'lepe;j, 
il8.Te p~lan. 

B 1!O,lI.eJill 0 1:.1'8j)3/ ~ol 1.}J t'",dO"i;ll'E..::. L;" ».)"n.;"",, lltldHf:! D li 8 0 ,,3<.\0., , -.­

CI O ..n riO BC Hl' fl oO e.:\,jJ t,ltr.:.~ " On , r.OTOPh! ," j,IUHIOTCF. ~). t:iil'14D:II.!UI1 O;ieOHI C:;- ­

BHflMI1 lJ,n fl ,lI.BI1r.!YlllH;, L; H AI1CJIOli 3l.\tL,\ • .:JT O flP:1BOlU: T i: ,,81mClIu ocTIl 

~ 6 0 ,-z... ~ A. l ~l) IJ... , ~l. ) 
r~6A60 2 - H3M9H9HH9 llp9~ElJla T9RY'l9CTI1, A - p aSM9pliJiil R03~9IiT, 
4> - o noT'HocTb nOTOn8 l CtJ - .5 ) , t. - -,, !'eWl OciJ1 j ·., 8.:I:H . 

Tanan _\e 3a BllCIW OC II> n onY'l erl a B J:ec~:!itj ,; l.PO'ljWlIlHI 'J.!!k~!ej..a/ 'H ~ 
KOT opaR OCH OliaHa H8 n p e,ll. f1 011OlileiiEl; 0 Ea ll . ' 'l :: ,l li ;' p l1C?8nm14 !lCl-:O•• lJ Uu.i:! l ' ­

KB TBTparOHaiThH blX IICl(ai.:eHII !1 , OO f.BIlRlOol\I1XCfI BCJ16,l1.CTDIiI9 06.uY'!9HllR . 

AHanlol311pyn pe3ynbT8Tw 06 11Y'lemlR MB;Jl11 HBkTPOH81JII, bllloneTl' 11 ~lJ .I 11/ 
yCTaHO BII1ll1 COOTH omBHlle 

A6",1. -.B (<p tl 3 
. 

Ql1 c neHflbl" p a c tje T. C,lJ.i;llla Hli hl~ <NOpH e HOli ~ 3 /,-­
TlIl!eCKOM pacn ollo:.nSUI1I1 JUl Cll' KaUI-1 0 HUbIX ne T e1lb , 

h. l:",ro ~ )A.:t;,fr ~ , 

I'.l\e L Hjj I(PHTI1'lBCKO e ClI8JlblB8 101ilee Ha nYflJ.4eH l1e , r 
B - 6 9apa3MepHHi! .K03~eHT ,(I - Il1IOTHOCTb 119T9JI.I> 

., OilD.fi 3c:tllllCl:LlOC'fh llpe )::GjiU f el\ 'y l!LC~I ; ()r;~e ~ l.l .l ll bG J> 

eml'HiHhi n. ::lIItiIOW 11 ItynbtJ.llI lCKl/ ~It <OCHObllBaHCL 

Ipoc o npoTIIBne1ll1H , .YCTtlJ1OlJltlll1 3UDl1 Clll.10C _b 

n ~ l «t>*) 'h. 
I 

4 llMeC1'e C npeALI)I,jUl'!¥, ;'0 p:.:,y nOli (; j 'l ;'; Y;)I., IIi-O:!v Po.\ :;':),18ltI>"OCl'.' A1: J\ •• 
!oj t:. 6'.U "' Ai;I<;1 1l11)l..;.'MO Clb,c. 

AOo,'L ~ ~ qt.)'/~ p) -iL, C ~ ,10 B C H_e~JJ\l:j l DCh L J41 :l't: p;;. l" j j.t: ':""CiJl!j.I1 I£(;I1IO}. ;>h Ol 'O :lS:r"Pl!a.'W 

no ~ 4t\-14e i ' 6 r.n3 1A il e 0u ~ OIa ~ .;h u7~aTb 0pbjJ.n OlJ Tehn e KaKo~­ 116 0 o " hoi 

13 nepeli ll Cn f!HIJI:LI. l.lo.nent!l1 . ;:.8 EI1 (;;,);;'OCTb nO )l,T Iiep~AeH8 E Om.olT 8X nlol­
lai lS I n~11 oOnYliIJHIoII; /.IeJjH Hb.11' } 0ti8f,a: C ::; I.; :;B ~O lW 31. 

2· Wl7CI.1- VI B OllLll'aX de:l tJii CKOl 0/ 46 I n nn 

h aJollI C :3HtJpI'lIe.l 8 , <::b 11 a5 ii,Cl E . b onU1'e;.; 

H01'OPJ.:X Ni II c..u 0611j 48nt iCb JlpoTOH aMI1 H 

HeHTyoHaJ.lIol B .lI11 an830H e A03 2·1 LJ 2U_2 · I022 

l 2; 

B nptl~nOnOliWIHH\ 0 xao­

,l(811 !Jtl3 j .Tli:>Tar 

l3 ) 

- MO.nyJIb c,JJ,BHr'a, 
C ,IU1aM9TpOM 0(, . .140 ­

/.\0 "O ],V;I 3Un;;C !:: iOCThlG 

Ha n31.'I:j !){: H~If.1 ::JJl fil\­

(4 ) 

ocinYlJ eUHI1 U~J\enfl 3BeK1'pO­

!~6I-arI:l.IOBa 1-1 1J. P.i 2.. ~ B 

.L.. -'laCl' lIua ~lI1 , a T8 KlttC 

lj-2. 6 hlJl8 n O,ll,T Bep.ii.)I,eHa 3a­

BI1 CI1I~O C T }; l2 ). Sa b llc.lMOC:n l.3) nO)l,IBep Ai.n.a10T pe 3y nbTaTbI SI1lfKne II 

li Yllb411 Hc Rorol ~4- ~ nO;;Y'l e l,HblE: n]111 o6nY4eH IB1 :.l e,z;H 1 '+ !~ab He.iTp OH8WI1 

AO ,ll.OaL! 3· 1u21 1ol- • 

ilJ;&,i4Cl'8ELe rl I10 b&::';l/: j..e 3,)' JibTaTU.il Ii COOT.ileT CTnv..li C aSBViC\WOCTRIII1 

Mn s 60,1.-(~ht-' 11 0-;,1.-l~tr+ ,lI8H 0 "a p~I C. ' , G, 113 i,OTOPbIX Bl1;D.11 0 , 'lTO 

TpjAH O OT.lt8Tb npe.ltIl04Te Hl1B O.ltH Oi<\ 113 u~oa/JOll\liO, 'I TO n pl1 lleHJ)weM 

33Cipo ce lIaHHbIX II paCWl1peHlIl1 1J.l1a·naaOH8 ;zJ.0306nYl!eHl1fl IJO~HO CihlilO 6w 

c~enaTb CioneB o npe.lteneHHhlg b~LO~. He 06xo;zJ.H1l0 OTMB Tl1Tb , 'lTO B Hawell 

CJIYlJ ac n p 8KTI1 'leCKI1 OTCYTCTBy eT I1IiJ(yC5aUl1oHI1I>1~ n il PIIO;zJ. . T . e. I1H Tep Ban 

,l1,031>1 , B KOl'OPOll 3 \W.,eKT YEeJIJol'l eHllfl nps.ltena TCKY'iBC TH HB n p OfiBilRS T ce­

6 R, T. I( . He 1I0CTlt r ae l'CR ll f;0 6J(o.lllllolaR KOHueIl TpnUI!f1 ]J. e~eKTOB . npH CO- ' 

n oc r a Bn eHi1v, i iSWl1X ;zJ.81U1bf.< C a8BI1CI1.110C'l'b1O c{o, 'L_ lq.-t )~L ( pilc . 7) BHAHO, 

'l TO )j HalJan e KOOP,!V!H8 T KyllB8H OK83L1BaeTCli Bblill e II a 'l81J.bH 0 1'0 3H a'Iell l1fl 

6' 0,2' ::iTO T tlJa KT rOBOpl1T lie B n01Ih3Y .lJL\Oopa .ltaUHoi1 3a :BI1CI1J.10CTI1. 

6 7 

http:a'l81J.bH
http:Bl1;D.11
http:CJlJJ.l1
http:1.01lJ!i.eH


6"Q,1­ r..
(Hn.) /Ill 

1/1l
110 

100 

100 .. 
!C .. 
60 ' 0 

1\ 10lD' 

,0 " ItJlI'~ I"J' 

, 8 O· 
(~ 1J'4('ftf)~ hw. 6. i)UlJllCl<IMOCn npeJ.l.OJIO 

J.'e:':,l.IeCTI'I Hi l ~9 92 P14 C. ~ . "alJJlC;lJ.IO CT ;) n p tl,l4ClJa 
ec . ~ ) OT l tt)f / j 

TBKYI.IC CTM Ni l ~~ , 92 

BCC . ~ ) or l~t)1 14. 

(fin ··'l.. : ''''''' 
1~ 

IlO '. 

100 

Ij)' 

~o 

f(J 

_0 10" 10 ' 

8 ·10' 

lipl/" ('!:f)'" 

Pl1c.7 . 3aBMCKM OC TI> n p e ,1l,Cn8 

TBKYI.IC CTl<I Nl (99
f

92 
Be c . ~) OT l~t) / 2. 

P!lC . a .CpUBHeHt1e .1(aul:Iux pa6oTLI/3/ 
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I1SY4 6HMfl I1SM811eHI1~ M8 XaHl14eCKI1X CBO~CTB MaTepl1 anoB. ConocTaBn eHl1 e C 
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11 n po~eccopy lIJ .U. 01'aHeCRHY 3a nOCT OHrl llblH JIlHT8peC 11 110M8p;imy, ,l(OKTOPY 

E.~o1'apaWIi . rr~HHBilleMY-Y4aCTlie B 06CY2.1\8HI1I1 p8eynbTa:rOB, n.EapJ\owy aa 

B~onHeHMe paC4eTOB CeIJ8 Hl1R )J.8W8KTo06paaOBaHI1R 11 r.r.rYITbd8KRHY \01 

n8 p coHany Y-400 aa 068Cne4eHy!8 pa60Tbl Ha 11Y'm8. 
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XaBaH~aK K. HAP. PI4-BS-604 
H3MeHeHHe npeAena TeKy~ecTH HHKenR. 06ny~eHHoro 3HepreTH~HWMH TR*enWMH 
MOHaM~ 

PaCCMaTpHBaeTCR H3MeHeHHe npeAena TeKy~ecTH HHKenR, 06ny~eHHoro 3Hepre­
TH~HWMH TR*enYMH HOHaMH. HccneAoBdnHcb H3MeHeHHR B npO~HOCTHYX CBOHCTBax 
HHKenR. o6ny~eHHOro HOHaMH C 3HeprHeH 11.5 H B.5 H3B/H . 3KcnepHMeHTY npoBOAH 
nHCb Ha BHeWHeM ny~Ke YCKo pHlenR Y-400. 06pa3eu. 3a*aTYH B HCnYTaTenbHOH 
YCTaHOBKe HHCTPOH 1121, 06ny~anCR TR*enYMH HOHaMH. nocne ~ero npOBOAHnHCb 
H3MepeHHR HarpY3K H, npHno*eHHoH K 06pa3UY . Hero Ae¢QpMaUHH . Ha~HHaR c A03Y 
10 14 CM -2, BenH~ HHa 0 0.2 MOHOTOHHO B03paCTae T H AOCTHraeT OTHOCHTenbHoro 
yBem1~eHHA 120 - 1 s ot npH A03e 5.10 1& CM -2. CTeneHb YBenH"eHHR "b. 2 pa3nH~Ha 
AnA 06pa3UOB. OTnH~aIQUlHXCR npHMeCHYM COCTaBC»4. BnHRHHe o6ny~eHHR npoABHtlOCb 
TaK*e B oxpyn~HBaHHH 06pa3UOB. 3KcnepHMeHTY nOKa3anH npaKTH~ecKyn B03MO*HOCTI 
Hcnonb30BaHHR BYCOK03HepreTH~HYX HOHOB AnR HenocpeACTBeHHoro H3 y~eHHR H3MeHe 
HHH MexaHH~ecKHx CBOHCTB MaTepHanoB. 

Pa60Ta BynOnHeHB B fla60paTOPHH AAepHYX peaKuHH OHRH. 

npenpHHT O~~HeHHoro HHCTHTyTa RAepHWX HccneAo8aHHA. nY~Ha 1985 

nepeBOA O. C.BHHorpBAOBoH 

Chavanchak K. e t al. PI4-B5-604 
Change in the Yi e ld Strength of Nickel I r radiated by Enerqy Heavy Ions 

Change in the yield strength of nickel irradi a ted by high-enerqy heavy 
ions was conside red. The st rength change o f ni cke l irra d iated by He-ions 
with 11.5 and B.5 HeV/nuc l. eneroy were invest iga t ed . Th t! experirnent was 
carried out .on the ex ternal beam of t he u-400 cyc lot ron. The ion beam i r ra­
diated the sample which wa s mechanical ly fi xed in a spec ia l t e s t mas hi ne 
INSTRON 1121 and a f ter irr ad iation t he load Jnd samp l e de format ion were mea­
sured. The yield strengt h " 0 . 2 mono tonical l y inc r c')'oe5 t rof!! cm - 2 dose 10 14 

and reaches relati ve increa se o f 120 - 150J ,Il Ul)~(! 5· 10 I ,· cm-l!. The inc reas e 
e xtent of 17 0 •2 i s di ff e r en t for samp l e" with 11.11"1,111:. rn l "' l u r e compos it ion. 
The ir rad iation effec t e d also t he cmbr i t l:Ii: lI1lJllt " I ,r h.: 5arnp l c . The present 
experi men t has shown t he poss l b i I i t y 01 prbc ti cl,l u t.i I iza t ion of h lqh -enerqy 
ions fo r di rec t inve stl oat! on of OIl'c llol" ie,,1 prUp"( I.,. t' h,lnqeo; in t he mll ter ia ls 

The in ves tigation hus been prrforPlc d A t . l " . ~ l. abtH.llory of tfll cl ea r 
Reactions. JIN R. 

Preprint of the Joi nt Ins ti t ute for Nuc l ea r Reaearch. Dubna 1985 
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