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AHHOTAIUA

ITpoBeneHO HayKOMETPHUYECKOE HMCCIIEI0BAHHE
OIHOTO W3 HAIPaBICHHH COBPEMEHHOTO
MaTepHaJIOBEICHUS c UCIIONBb30BaHHEM
aHajM3a oubnmorpaduueckux CCBUIOK,
NIPUBEICHHBIX B HCTOYHHMKAX, CBSI3aHHBIX C
pa3paboOTKOi  HKOJOrM4ecKH  Oe30MacHBIX
KOHCTPYKIMOHHBIX MaJIOaKTHBHPYEMBIX
Matepuasnio (MAM). Ilepuon momycrapeHus
myOmuKannit o MaJIOAKTUBHPYEMbIM
MarepuajaMm CcocTaBiseT 5,2 roma, dTO
CBHUJIETENBCTBYET O JWHAMUYHOM pPa3BUTHH
3TOi obnactu Hayku. bomee crtapeie paboOTHI
LUTUPYIOTCSL PEXe, HO HEKOTOphle W3 HHUX
(1997-1983rT.) MMEIOT BBICOKHE IOKa3aTeln
o uuTHpyeMoctu. I'enepanus myOnukanuii no
MaJIOaKTHBHPYEMBIM MarepHagam 3a
MOCJIeIHEE BPEMsI BbI3BaHA IOBBIIICHHBIM
BHUMaHHEM K TaKUM aclleKTaM 3TOW 00iacTH
KaK TEXHOJIOTHS H3TOTOBJICHUS MaTEepHaOB,
HCCIIEOBAHHS nx CBOWCTB "
MUKpPOCTPYKTYphl. HOBBIi I1Iar B pa3BUTUU
MAM oueBnmHO OyAeT CBS3aH C amanTaruei
3THUX MAaTEpUalioB AJIsI PEaKTOPOB Ha OBICTPBIX
HEWTPOHAX HOBOTO ITOKOJIEHHUSL.

1. BBenenue

B nocnenHee Bpems B Halleil CTpaHe MPOMU30LLIA
NIEPEOIIeHKa TPUOPUTETHBIX TEM pa3BUTHSA ATOMHOM
SHEPreTUKH, B PE3yJIbTaTe€ KOTOPOHl Ha MEPBBIM IUIaH
BBIINIA TeMa [0 pa3paboTKe pEaKTOPOB HOBOTO
MIOKOJICHUST Ha OBICTPBIX HEWTPOHAX C 3aMKHYTBIM

ANCPHBIM TOIUIMBHBIM LIUKJIOM. Hayuno-
UCCIIEJI0BATENbCKUE paboTHL, CBSI3aHHBIE c
MexryHapoAHBIM SKCIEPUMEHTANIbHBIM
tepmosiiepubiM  peaktopoM  (ITER),  wactuuno

oTIOXeHEI. PaHee HaMu ObLIa Tpe/ICTaBICHA OICHKA H
ONTUMHUCTAYHBIH [IPOTHO3 1o paspabotke

Tpyasl 13" Beepoceniickoii HayuHoili KoHdepeHuHHu
«DJIeKTPOHHbIe OUOIHOTEKH: NMepCHeKTUBHbIE METOAbI M
TEXHOJIOTHHU, JJIeKTPOHHBbIe KoJuleknumw» - RCDL’2011,
Bopownex, Poccus, 2011.

9KOJIOTHYECKU 0e30rmacHbIX KOHCTPYKLIMOHHBIX
MaTepHalioB, OTIMYAIOIIMXCA YCKOPEHHBIM CIHaJ0M
HaBeJICHHOH panoaKTHBHOCTH WIm
MaJlOaKTUBUPYeMbIX  MarepuaioB  (MAM)  nmas
TEPMOSIEPHOTO peakTopa [1], KOTophle IpHUHAIEKAT K
OJTHOMY u3 MIEPCIIEKTUBHBIX HalpaBJIeHUH
COBPEMEHHOTO MaTepuanoBeACHHS. Bcee 3TO

00yCTIOBHJIIO HEOOXOAWMOCTE OIPENENICHUS TEeKYIIEero
COCTOSHUSL JeN B OJTOM 00JacTd paguanioOHHOTO
MaTepuajoBeJeHUsT M TEHACHLUHMH e€ pa3BUTHS,
ONMUpasicb Ha aHaJlM3 MHUPOBOrO0 HWH()OPMALMOHHOTO
MOTOKA.

B kiaccuueckoit pabore mno HaykomeTrpuu [4]

peJIaraeTcst paccMaTrpuBaTh cucTeMy
oubmorpaduuecKux CCBUJIOK KaK 0COOBII
WH(POPMALMOHHBIA  SI3BIK, CTATUCTUYCCKAN aHAIN3

KOTOPOTO MOKET OBITh CpPEICTBOM JUIA HM3YUYCHHS
IMHAMHKM ~WHOOPMAIMOHHBIX IMOTOKOB B  HaykKe.
[onb3ysch 3THM METOIOM, MOKHO TIPOCIEAUTH 3a
pasBUTHEM OTIEIbHBIX HAYYHBIX HAMpPaBICHHH U 3a
NPOHMKHOBEHHEM HOBBIX METOIOB HCCIIEIOBAHHS B
CMEXHbIe 007acTH, OLEHUTh 3((GEKTHUBHOCTh TPy
y‘iéHI)IX, OLICHHUBAs BIIMSIHUA HX pa60T Ha pas3sBUTUC
TOTO WJIKW HWHOTO HAYYHOT'O HaIlpaBJICHUA W T.A. B
JaHHOW paloTe MpoBeeH aHan3 OndIHorpadUUecKux
CCBUIOK, TPHBEACHHBIX B CTaThiX CBS3aHHBIX C
Ppa3paboTKO#l MalOAKTHBUPYEMBIX MATEPHAIOB.

2. PesyabTaTsl 1 00Cy:KIeHHE

Haykomerpuueckuii aHanu3 HHGOPMALOHHOTO
notoka mo MAM mpoBenenusiii B 1998r. [3] mokaszai,
yro 51% mnonyueHHol wHQOpMANUU ONMyOJMKOBaH B
KypHanax, 22% - B otuérax naboparopuit HUU, 15% -
B Tpynax KoHdepeHumd, 7% - B COOpPHHKax TE3HCOB
koH(pepeHunH, 4% - B kaurax. [Ipuuem, nadopmanus,
NpEeACTaBICHHAass B TPyAax M COOpPHUKAaxX TE3HCOB
KOH()EPEHINH, MPAaKTHYECKH IOIHOCTHIO IOSBISIETCS
cHoBa cnycts 0,5-1 roma B BuAe craTedl B JKypHajiax.
OcHOBHBIE  PE3ynbTaThl HAYYHBIX HCCIEIOBaHUH,
OITyOJINKOBAaHHbIE B OTYETAX PA3IMYHBIX OpraHU3aLui,
TaK)Ke€ BCTPEYalOTCs B BHUAE CTaTeH B IKypHalax.

Hanpuwmep, OJIHUM u3 OCHOBHBIX YCJIOBUH
MIPENOCTaBICHUS Poccuiickum ¢donnom
(yHAaMEHTaIBHBIX HCCIEeI0BaHUI (POOU)



(UHAHCOBOW TOJEPKKH SIBISETCS  00s3aTENbCTBO
YYEHBIX cleIaTh Pe3yIbTaTHI HCCIIEIOBAHMUM
OOIIECTBEHHBIM JOCTOSHHEM, OIyOJHMKOBaB UX B
nepnoanqecm/lx U3JaHUAX, B TOM YHUCJIC HereMeHHO nu
B  poccuiickux. IlosTomMy  nampHeMmIMii  MOMCK
TEMATHYECKOI HHpOpMALUU OLLIO pelieHo
OTPaHUYMBATH CTaThsIMH B Pa3IHYHBIX JKypHajax.
Pactipenenenne nyGmukaumii mo MAM  mexny
JKypHaJaMH 33  pasHble IPOMEXYTKH BPEMEHU
npenacTaBieHsl B Tabmume 1.

Tabmuna 1 Pactipenenenue myOnukanuii MexmLy
Pa3IMYHBIMH )KYPHAJIAMHU BO BPEMEHH.

PaccmarpuBaeMslii 1976- 1997-

HMHTEpBaJl BpEMEHU 1996rr 2008rr.

UHucino )XypHaios, 34 18
YyUYacTBYIOLIMX B aHAJIN3E

Hazpanue xxypHana Jons mybnuxkarmid, %

Journal of Nuclear

Materials >0 >1.2
Fusion Engineering and 10 33.6
Design ’
Fusion Technology 13 3,9
Fusion Science and ) 27
Technology ’
Transactions of the 6 .
American Nuclear Society

OCTaJbHBIC KYPHAIIBI 21 8,6

Kak BUIHO W3 INPUBCACHHBIX MTaHHBIX, JIBa XYypHala
usgarenbctBa Elsevier [5] («Journal of Nuclear
Materials» u «Fusion Engineering and Design») Ha
MPOTAXKCHUMU BCEX JICT TpaauUHUOHHO ny6n1/11<013am/1
MHoro ctareii mo MAM (ot 60% mo 85%). IToaromy
cOop TemaTnyeckoil MHGopManuK 3a rociae e 2 roaa
MIPOBOAMIM MO COJECPXKAHHIO ITHX JBYX JKypHAJOB.
Kpome Toro, wusmarensctBo FElsevier sBmsercs
paspabotumkoM 0a3el  maHHBIX SciVerse  Scopus
pacmonararomeil wHpOpManuel M0 IUTHPOBAHUIO
crareii. Ha crpammme kypHama (Ha  caiiTe
U31aTeIbCTBA) MOXKHO HAWTH CHHCOK CTaTedl ¢
conmyTcTByolIel Oubauorpaduueckoit nHdpopmanuei
(aBTOpBI, Opranuzanus, pedepar), a TaKKe IaHHBIE O
LUTUPOBAHUM THX CTAaTeH M IPYrux padOT, CChUIKH Ha
KOTOpBbIE BKIIIOUEHH! B cTarbu. B Teuenne 2009-2010rr.
B BBIOpAaHHBIX >KypHanax ObuIO omyOsimkoBaHO 2295
crareil. B pesynbprare 3ampoca 1Mo KIIIOYEBBIM CJIOBaM
73 HUX TOWCKOBas cHucTeMa BbIOpama 560 crareil mo
MAM, Bki04as U «HHGOPMAIIMOHHEIN ITyM» (CTaThH,
HE OTHOCSIIHMECS K MaJOaKTHBHUPYEMBIM MaTepualiam),
KOTOpBIA ObLT OTQHUIBTPOBaH BpyuHYIO. [lonmydeHHbIi
NH(OPMALIMOHHBI MacCHB HE COAEPXKAJl JAHHBIX II0
UUTHPOBAHUIO ©  OMONIHOrpaduyecKMM  CChUIKAM.
IlocnenHue naHHBIE MOXHO IOJIYYHUTb TOJBKO IIPH
HEMOCPEJCTBEHHOM O0paleHn K pedepary CcTaThbH.

Kaxmas cratbs B cpemHeM wmmeeT 19  cCBUIOK.
CrnenoBarenbHO, HE00X0gUMO 00paboTaTh okojio 10640
cchUIOK. B Buay 6ompmoro oosema nHpOpMaImu 0610
pELICHO TMPOBECTH OKCIEPTHBIA OTOOp crareil
paccMaTpuBaTh JIMTEPATYpPHBIE CCBUIKM TOJBKO Ha
CTaThbH BBIOPAHHBIX JKYypHAIOB (HAanmpuUMep, CTaTbs M3
«Journal of Nuclear Materials» ccbutaercst Ha Ipyrue
CTaTBhH 3TOTO K€ JKypHaJa).

OTtoOpanHble 3KCTIepTOM OHOIIMOrpaduyeckue JaHHbIE
cTareif, BKIIOYas OMOIMHOrpauuecKue CCBHUIKH, OBLIH
3arpy’>keHsl B TaOMUIbl 0a3el JaHHBIX MS Access mis
nocienyroomeii  obpadorku. MubopMmamms o umcie
MyOMMKaLui 10 MalOaKTUBHPYEMBIM MaTepHanam,
KOJIMYECTBY CCBUIOK M LIUTHPOBAHMH, MPUXOISIIUXCS
Ha CTaThH 3a Kbl ToJ, mpuBeneHa B Tabnuie 2. Ha
MEepBBIA B3IV, KapTHHA pPa3BUTHS IAaHHON 00JacTH
MaTepualioBEACHHs 3a MoceJHUe 2 TO/a He TaK IUI0Xa,
HO HAaCTOPa)XMBAeT OYEHb MaJICHbKOE YHCJIO CTaTred B
«Journal of Nuclear Materials» 3a 2010r. Ogaum u3
0OBSCHEHUI MaJOro KOoJM4YecTBa padboT BHIOPAHHBIX I10
3amnpocy «low activation materials”
(«ManmoaKkTHBHpPyEMbIE MaTE€pPUAIIbI») SBISIETCS TO, UTO,
MOXOXKE, MEHSETCS] HAIpaBICHHOCTh paboT B ATOH
obnactu. ManoakTuBUpyeMble  MaTepHaibl  CTalH
npeanarath Kak IIEPCHEKTHBHBIE KOHCTPYKLIHMOHHBIE
Marepuansl I8 WHHOBAI[MOHHBIX SJEPHBIX CHUCTEM,
TaKUX KaK PEakTOpPbl HOBOTO IMOKOJICHHS Ha OBICTPBIX
Hertponax tuma GEN IV. Kpome Toro, psa mapok
MaJIOAKTUBUPYEMbBIX cTajied MMEIOT 3alaTeHTOBAaHHLIE
Ha3BaHus, Hanpumep, CLAM -  kuraiickas
MaJIOaKTHBHpyeMasi MapTeHCHTHas cCTajlb. Takue
Ha3BaHUSl M3BECTHBI CIIELMAINCTaM JaHHOW 00JacTH
MaTepualioBECHUs, M TO3TOMY B CBOMX paborax
aBTOPBI JIETIAI0T aKIEHT Ha MCCIEI0BaHUAX, K IPUMEDY,

pasNUYHBIX ~CBOWHCTB  MaTEpHAlOB, HE  3a0CTPsd
BHHUMaHHE€ Ha  TOM, 4YTO 3TH  MaTepHabI
MaJl0aKTHBHPYEMBIE.

Tabmuua 2 Crarucruueckas HHOOPMALUS O CTAThSIX 110
MajoakTUBUpyeMbIM MaTepuaiam 3a 2009-2010rr.

Fus-Eng-Design | J-Nucl-Mater
Hroro
2009r | 2010r | 2009r | 2010r
Hucno 5 8 18 2 33
crarcu
Hucio 91 129 274 124 618
CCBIJIOK
Komnuec
TBO 10 0 45 0 55
LUTHPOB
aHui

Jpyras npuyrHa CBsi3aHa C WU3MEHCHHEM ITOJIUTHKU
JKypHajia, KOTOPBIH XOTh W MPOJOJDKAET ITyOIHKOBATh
MaTepHAaIIBI MeEKTyHAPOIHBIX KOH(epeHIINH,
HanpuMmep, ICFRM, TpaaWIIMOHHO WMEIOMIEH CEKIIHIO
M0 MaJOaKTHBHPYEMBIM MaTepHallaM, HO HE B IIOJIHOM
00bEMe Kak paHbllie, a TOJBLKO W30paHHbBIE TUICHAPHBIS
mokmaxgel. Ko  Bcemy — mpodeMy  CTaTbu IO
MaJIOAKTHBHPYEMBIM MaTepHaiaM OITyOIHKOBAaHHBIE B
2010r. emé cmabo IUTHPOBAIMCH B CHIY MAaJoro
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Pucynoxk 1 XpoHonoruueckoe pacrpeeneHue uncia ouoiuorpaduaeckux cChljIoK B CTaThsIX 110
MaJ0aKTUBUPYEMbIM MaTepraaMm.

BPEMEHH, IPOILEAINIEr0 ¢ MOMEHTa OIyOJIMKOBAaHUS.
MOXHO KOHCTAaTHpOBaTh, YTO CTAaThH, BBILIEAIINE B
2009r., BocTpebOBaHBl Hay4HBIM cooOmiecTBoM. Tak,
10 OLEHKaM 0a3bl JaHHBIX Scopus KOJMYECTBO
LIUTUPOBAHUN PaBHO 55.

Tabnuma 3 MexxayHapoIHOE COTPYIHUIECTBO aBTOPOB
3a 2009-2010rr.

Crpana 1-ro CrpaHsl
aBTOpa COaBTOPOB
Kurait UK

Snonus

Hunepnanast Lepmanns

Opannus
Benbrus
I'epmanus
Kwurait
CIHIA Hunepnanast
Opaxnus
[lIBelinapus
Snonust
Dpanius I'epmanus
Hcnanus
[IBeituapus Ppaxuus
Kuraii
Snonus CIIA
YkpauHa
OneHka HayyHbIX CBs3ed Y4YE€HBIX @O0 aHAIU3y
oubmmorpaduyecknx  maHHBIX  3a  2009-2010rT.

nokasaja, 4ro Ooybplle BCero MapTHEPOB Yy
aMEepUKAaHCKUX aBTOpPOB - 7 crpaH (cMm. Tabmmma 3).
INosBunuce ~ paboOTBl MO  MAaJOaKTUBHPYEMBIM

MarepualiaM aBTOPOB M3 TaKMX CTpaH, Kak HWHuaus,
Kopes u UYexua. Ot Poccuiickoil CTOpoHBI 3a
PaCCMOTpPEHHBIH MIEPHOl BpPEMEHH B TAHHBIX JKypHallaX
pabor Her.

[Ipu HaykoMmeTpHuecKoM aHaimu3e HHGOPMAIHH
BaXHO HE TONBKO IMOJCYNATHIBATE CyMMAapHEIC
MoKa3aTedn  IUTHPOBAaHUS, HO W  ONPEACTAThH
XPOHOJIOTHYECKYIO0 CTPYKTypy Ombmuorpaduaecknx
cceutok. Ha Puc. 1 mpencraBieHa XpoHOJIOTHYECKAS
CTPYKTypa 6ubinorpadguyecKux CChUIOK, NPUBEIEHHBIX
B CTarbdX II0 MAJIOAKTUBUPYEMBIM MarTcpuajiaM 3a
2009-2010rr. BuaHo, 4YTO pacopeaereHHe HMeeT
MakcumMyM (mpuxonsammiics Ha 2007 r1.), nanee
HaOmoaeTcss yMEHbLIEHHE KOJMYEeCTBA LUTHPYEMOH
nutepaTypsl. bojee crapble paboThI HUTHPYIOTCS peXe.
Opnako k myOnukanusM, BeimenmuM B 1997-1983rr.,
HaOromaeTcs CTa0MIBHBIA WHTEpeC, a ISl HEKOTOPBIX
W3 HUX, TI0 OIICHKaM 0a3bl JaHHBIX ScOpus, MOKa3aTen
M0 MUTHPYEMOCTH MPOCTO OTIHYHEIE (cM. Tabm.4).

OmHOll W3 XapakTepUCTHK (POHTA HAYIHBIX
WCCIICIOBAaHUN MOXKET CIIYy)KUTh CKOPOCTh CTAPEHUS TEX
nyOnuKanuii, Ha  KOTOpble  ONHPAIOTCA  HOBBIE
HCCIIeIOBaHUS. CxopocThb CTapeHus 0OBIYHO
OIpeIeTISIeTCs IEPHOIOM TTOJTyCTaPEHUS My OJIMKauil —
9TO BpeMsl, B T€YEHHE KOTOpPOro OblIa OIyOJIMKOBaHA
MOJIOBHHA IUTUPYEMOHN JIUTEpaTypel. B HEKOTOPBIX
paborax [6,7] neprox nosrycTapeHuns CChIJIOK Ha3bIBAIOT
«IEPHOAOM TIONYKU3HW» TUTHPOBAHUS/IIUTHPYEMOCTH
(citing/cited half-life). Ha pucynke 2 mnpuBeneHa
3aBHCHMOCTE ISl OIICHKH NEepHoja IONyCTapeHHUs: 110
ocH abcImce OTJIOKEH TOJ BBIXOJa B CBET LUTHPYEMOM
paboThl, a MO OCH OpPAMHAT - HAKOIUICHHBIE CYMMBI
IIUTHPYEMBIX pabor. 3aBUCUMOCTD MOKHO
anmpOKCUMHUPOBATh dKCHOHEHTOH: Y=1,8-exp(X/5,9).
Ilepuon MOJIyCTapEHHs nyOIMKanuii o
MaJIOAKTUBHUPYEMbIM MatepuajiaMm, Ha KOTOpbIC



Tabnuna 4 bubnuorpadudeckas naGpopMaIys HandoIee MUTHPYEMBIX CTaTel, omyOIMKoBaHHBIX B 1983-1997rT.

Kommaectso
1-i1 aBTOp Ton UTUPOBAHUH,
LUTUPYEMOI HasBanue crareu NyOJNMKALUK | TPUXOASLINXCS Hcrounnk
CcTaTbu cTaThbu Ha CTaThlO B
Scopus
Phase stability of reduced J Nucl.Mater.,
M. Tamura | activation ferritic steel: 8%Cr- 1988 62 v.155-157,
2%W-0.2%V-0.04%Ta-Fe p.620-625
J.Nucl.Mater.,
R.L. Klueh | Ferritic/martensitic steels: 1992 70 v.191-194,
promises and problems p.116
Alloying design of oxide
. dispersion strengthened ferritic J.Nucl.Mater.,
S. Ukai steel for long life FBRs core 1993 73 v.204, p.65-73
materials
Tube manufacturing and
. mechanical properties of oxide J.Nucl.Mater.,
8. Ukai dispersion strengthened ferritic 1993 46 v.204, p.74-80
steel
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Pucynok 2 M3MeHeHne HaKOIUICHHBIX CYMM IIUTHPYEMBIX pa0OT BO BPEMEHH.

Ta6muua 5 Tleprons! mostycrapeHust myOIMKaKid 0 pa3HbIM OTPacisiM HayKH (110 JIMTEpaTYPHBIM JaHHBIM).

Otpacinp HayKu [lepuox nonycrapenus myOIMKaKH, TOJbI

Texauyeckas Xxumus 4.8 - -
WHxeHepHas MexaHHKa 5,2 - -
Mertamnyprust 3,9 - -
MaremaTuka 10,5 >9.6 -
duzuka 4,6 6 8,12
Xumus 8,1 6,9 8,28
WHxeHepHO-TEXHUYECKUE pa3pabOTKU - - 8
VcToyHnK 1 TO MyOIMKAINH JAaHHBIX [6] 1960 [8] 1985 [9] 2009




Tabmuna 6 bubnmorpadpudaeckas nHGopMaIys Handoee MUTHPYEMBIX CTaTeH, Oy OIMKOBaHHBIX 3a 1983-

2010rT.
KonnuectBo
1-i1 aBTOD Tox IUTUPOBAHUH,
LHUTHPYEMOH HasBanue cratbu NyOJUKALUK | TPUXOSIIIUXCS Hcrounuk
cTaThbu cTaTbn Ha CTAaThIO B
Scopus
Current status and
A future R&D for J.Nucl.Mat.,
Hishiﬁuma reduced-activation 1998 113 v.258-263,
ferritic/martensitic p-193
steels
Ferritic/martensitic J Nucl.Mat.,
R.L.Klueh | steels - Overview of 2002 75 v.307-311,
recent results p.455-465
Perspective of ODS J Nucl. Mat
S.Ukai | 2lloys application in 2002 122 v.307-311,
nuclear ’
. p.749
environments

CCBUIAIOTCS MCCIICOBaHMS 3a Iocienaue roabl (2009-
2010rr.), nns BBRIOpAHHBIX JKYPHAJIIOB COCTaBISeT 5,2
roga. MOXHO KOHCTaTHpPOBaTh, YTO  CTapeHHUE
myOnWKanpii 1O JaHHOW TEMaTWKe IPOUCXOAUT
ovicTpo. [Ina cpaBHeHus, myONMKanuy, B MaTeMaTHKE,
reoJlornd W OOTaHWKE  CTapeoT  3HAYUTEIHHO
MeieHHee (nepuona nosyctapenus 10,5 net, 11,8 net u
10 ner cootBercTBeHHO [4]). B Tabmnuie 5 nmpuBeacHbI
JaHHblE 10 M3MEHEHUIO MepHojia IOJIyCTapeHHs
myOyiMKanuii BO BpeMEHM Ul HEKOTOPBIX OTpaciiei
Hayku. Kak BHOHO M3 Tabmuuel 5, B rmocieqHee BpeMs
myOsmKanuy B (PU3UKE CTAIM CTapeTh MEIJICHHEE, a B
XUMHH — TouTH 0Oe3 wm3MmeHeHmii. OTCroga MOYKHO
MPEONoJIOXKHUTh, 4YTO CO  BpPEMEHeM  CTapeHue
JUTEpaTypbl 1O MAIOAKTHBHPYEMBIM MaTepranaM
Oyzner 3aMemyIAThCA KaK U B IPYTUX HayKax.

bubnunorpaduueckas wHGOpMAIUS O CTaThAX IIO
MaJIOAaKTUBHPYEMBIM MaTrepuajiaM 3a IOCJIEIHHE TOJbI
Obu1a 100aBlieHa B CHELMAIM3UPOBAHHYO 0a3y JaHHBIX
no MAM [2] ¢ xpoHONornueckuM oxsatoM ¢ 1976r. no
2008r. AHanmM3 TMHAMHUKH pocTa myoiukanuii no MAM
B XypHasax Bo BpeMenH (1976-2010rr.) nmokasai, 4To B
MOCJIEIHNE TOJBI IIPUTOK MH(POPMALMU 3aMeUINIICS, U
Tepuo yABoeHus nHpopMamu yBemnamwics ¢ 11,5 mer
[1] mo 14 mer. JIns cpaBHEHHS, COOTBETCTBYIOIIHN
mepuox B xumud (1907-20071r.) cocraBuser 15 mer, B
¢usuke u maremaruke (1997-2006rr.) — 18 u 25 jer
COOTBETCTBEHHO [7]. I3 mpHBEIECHHBIX TaHHBIX BHIHO,
4TO mepuon yaBoeHus uHpopMmarmu mo MAM Bcé xe
MeHblUle, 4eM B Jpyrux Haykax. Iloaromy MoxHO
OXUAaTh MOSABJICHUC HOBOI'O BUTKA B pa3BUTUHN HaHHOﬁ
00J1aCTH MaTepUAIIOBEICHHS.

Mepoii nonesHocTH myOiuKaumi sBisercs €
murupyemocts. Eciam pabora umtHpyercs, TO 3TO
3HAYWT, YTO OHA OKa3bIBaeT BIHMSIHHE HA Pa3BUTHE TOTO
WIM WHOTO HamlpaBieHWs B Hayke. llpm aHammse

oubmmorpaduuecKix CCBUIOK crareit o
MaJIOAKTUBHPYEMbIM MaTepHaiaM ObLIM BBISBICHBI 3
paboThI, AMEIOIIIHNE camoe 00JIBIIIOE YHCIIO

MUTHPOBaHUI B 06a3e maHHBIX Scopus (cMm. Tabm.6). B
mByx ciaydasx (A. Hishinuma u R.L. Klueh) - ato
KpPYIIHBIE MEXIYHapOIHBIE TPOEKTHl (4-5 crTpan
yuactHukoB). Cratbs S. Ukai m ap. mpencrasniser
pe3ynbTaTel pabOThl HECKOIBKUX MHCTUTYTOB SmoHMU.
Ho Bce Tpm nybnmkammu OOBEIUHSET TO, YTO OHHU
HOCSIT OO30pHBIM XapakTep U IIOCBSALICHBI aHAIU3Y
TCKYILIETO COCTOAHUS, IJIaHAM z[anbﬂeﬁmero pa3BUTHA
U  TICPCICKTUBAM TMPUMCEHCHUSA MaAJTOAKTUBHUPYCMBIX
MaTepualioB  Juli  aTOMHOM M TEpMOSIECPHOU
SHepreTHky. braromaps ananmusy TEHICHLUUH M HIESM,
3aJI0)KEHHBIX B O3THX CTaThsix, B paborax 3a 2009-
2010rT. pa3HBIMH aBTOpPAMH PA3BUTHI HOBBIE METOJBI
CUHTE32 ODS-craneit (aucniepcHO-yIIpOYHEHHAS
OKHCJIOM CTanb). B cBoro odepenb, 3TH paboOTHI,
CIPOBOLIMPOBATM TIOSIBICHHE CTAaT€l CBS3aHHBIX C
MHUKpPOCTPYKTYPHBIMH HCCIECJOBAaHUAMH M H3yYCHUEM
CBOMCTB 3THX HOBBIX MaJIOAKTUBUPYCMBIX MAaTCpHUAJIOB.
K nmpumepy, mnpu HCHOIB30BAHUU OFHOTO, U3
NPe/II0KEHHBIX TEXHOJIOTHYECKUX MPOIECCOB, B CTAISX

BO3HUKAIOT TOHKHE U IUIOTHBIE HAHOKIIACTEPHL,
Gnaronaps KOTOPBIM MOBBIIIAETCS pabouas
TeMIepaTypa Marepuana M YIydIIAOTCS  €ro

MeXaHHJeCKHue CBOWCTBa. TakuMm 00pa3oMm, TeHeparius
MyOJMMKanui M0 MaJlOaKTHBHPYEMbIM MarepuaiaM 3a
MOCJIEIHEE  BpeMs  CBsi3aHA  C  TEXHOJIOTHEH
U3rOTOBJICHHS, UCCIIEJOBaHUSMHU CBOWCTB
MHUKpPOCTPYKTYpBl MaTEPHAJIOB.

3. 3akaouenue

Ananu3 OuOnmorpaMyecKuX CCBUIOK ITO3BOJISIET
JOCTOBEPHO OLICHUTH CKOPOCTb Pa3BHTHS HCCICLYEMOI
o0acTé HAyKH 3a MPOIISIIINHN repuoa. B Toxe Bpems
JUISL OLICHKH COCTOSTHUSI MHTEPECYIoIel 001acTH HayKH
Ha TEKyIIMd MOMEHT M [MHAMUKH €€ pPa3BUTHUA

HEeo0X0uM HayKOMETPHYECKUH aHAIU3
oubmmorpaduueckori  mHpopmanumM  cTarei  3a
MOCJIEIHUE, HamlpuMep, [Ba-Tpu roja. AHainu3

oubnuorpaduyecknx  CChUIOK,  NPUBEACHHBIX B



MIPEICTABUTENEHOW BBIOOpKE cTaTe Mo pa3paboTke
MaJIOaKTUBHPYEMBIX MAaTEePUaJIOB, IOKa3a:

1. Ilepmoxy mosycTtapeHus MyONUKAmMd IO
MaJIOAaKTHBUPYEMBbIM MaTepHaliaM COCTaBJISIET
5,2 rofa, YTO HAa CETONHSIIHUI JI€Hb MEHBIIIE
NOKazaTeJIst J1sl eCTECTBEHHBIX HAyK.

2. XpOHOJIOTHYECKOE paclpeieleHne CTaTer
LUTHPYEMBIX JKYPHAJIOB HMEET MAaKCUMYM,
npuxogsimuiics Ha 2007 rox. HecMmotps Ha ToO,
4yT0 Oo0Jlee cTapbie PabOTHI IUTHPYIOTCS PEKe,
HekoTopele w3 Hux (1997-1983rr.) wumeroT
BBICOKHE TIOKA3aTEeNH 110 IUTHPYEMOCTH.

3. Tenepamnus My OnuKauit o
MaJl0aKTUBHPYEMbBIM MarepHuanam 3a
[IOCIIeJHee BpeMsl CBSi3aHA C MUHOBALMAMH B
TCXHOJIOTMHMHU HX H3IOTOBJICHUS, a4 TaKXC C
UCCIIEIOBAaHUSMHU CBOWCTB U MUKPOCTPYKTYPbI
9THX MaTE€PHAJIOB.
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The Analysis of Bibliographic References as
a Means of Studying the Development of
Information Flows in Science (On an
Example of Development of Low Activation
Materials)
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Scientometric investigation of one of areas of
modern materials science using the analysis of the
bibliographic references in the sources related to the
development of environmentally friendly low activation
structural materials (LAM) has been done. The citing
half-life of publications on LAM is 5,2 years that
testifies to dynamical development of this area of a
science. Older works are cited rarely, but some of them
(1997-1983) have high indicators on cited. Generation
of publications on LAM is caused lately by special
attention to such aspects of this area as manufacturing
techniques of materials, researches of their properties
and a microstructure. The new step in development of
LAM will obviously deal with adaptation of these
materials for reactors on fast neutrons of new
generation.



