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lJyryHbl 

rYIU:HH H. c., rYiJ,eHKO A. c.,Kepnees A. A. Bnnanae 
KpeMHllJl II BaHa,D;llJl na COCTaB Kap611,D;HOH <pa3hI IIOJIOBIlH
xaroro cpeznrenerapoaaanoro XpOMOHllKeJIeBOro syryaa, 
N~4. 

B,D;OBHH K H., rOpJIeHKO .IJ:. A., 3aBaJIHIU:HH A. H., 
Kypaes .IJ:. B. BJIllJIHlle TeXHOJIOr1lI1 IIOJIyqeHIDI na CTpyK
TYPY II CBoHcTBa paoosero CJIOJl IIpOKaTHhIX BarrKOB 113 qy
ryna JIITXH,lJ;-71, N~ 4. 

CTpYKTYpa 

TaJIHC A. JI., 3BepcToB A. A., KpanoIIIHH B. c., CH
MH'I-JIacllHIJ;KHii H • .IJ:. C60pKa CTpyKTYpHhIX THIIOB <pa3 
<!>paHKa-KaclIepa Cr3Si, MgCuz H MgZnz H3 ynasepcans
HOHcTpo,HTeJIhHOH e,D;HHllIJ;hI, N~ 11. 

TaJIHC A. JI., 3BepcToB A. A., KpanoIIIHH B. C., CH
MH'I-JlacllHIJ;KHii H • .IJ:. ITpe,D;CTaBJIeHHe CTpYKTYpHhIX TH
IIOB Me,D;H, amiaaa II BOJIh<ppaMa na OCHOBe ynasepcansnoa 
CTpOHTeJIhHOH e,D;HHHIJ;hI, N~ 12. 

CTanM 

IllHJIHeB D. B., liora'l ,lJ;. H., Kpacnoa M. JI., KOpHH
JIOBB. JI., CTeKaHoB D. A., C'IaCTJIHBIJ;eB B. M., .HKOB
JIeBa H. JI., YpIJ;eB B. H., XaoHoyJIHH .IJ:. M., IllMa
KOB A. B. Mexamrsecxae CBOHCTBa H cTpYKTYPHOe COCTO
JlHHe JIHCTOBOro IIpOKaTa H3 BhICOKOIIPOqHOH H3HOCOCTOH

KOH caapaaaesroii crann H500 MAGSTRONG®, N~ 11. 

AJIeKCaH,D;pOBa H. M., qepeTaeBa A. 0., Mamers
HH A. P., qYiJ,aKOB H. Ii., DOJIyHHH A. B., BHHTaii
KHH B. E., qepeHKoB .H. B. Oco6eHHocTH CTpYKTYPhI H 
CBOHCTB HerrpephIBHOJIHTOH 3arOTOBKII H3 crann P6M5, 
N~ 11. 

KOHCTPYKlIMOHHble CTanM 

Tepaacsea M. A., XOTHHOB B. A., 03epeIJ; H. H., Xa
,D;bIeB M. C., Baurapoaa M. A., Fyces A. A. II3MeHeHHe 
MHKPOCTPYKTYphI II ,D;e<popMaIJ;HOHHOe ynposnenae BhICO
KOMapraHIJ;eBhIX craneii rrpn pacraxeaaa, N~ 3. 

TapHK <D., IllHcIla M., Banox P. A. BJIHJlHHe YCJIOBllH 
nepecrapanaaas aa MHKpOCTpyKTYPY II MeXaHllqeCKlle 
CBoHcTBa MapTeHcHTHO-CTapeIOIIJ;eH crann, N~ 3. 

DyCTOBOiiT B. H., .IJ:OJIra'leB 10. B., .IJ:OMOpOB
CKHii 10. M., .IJ:yKa B. B. CTpYKTYPHM opraHH3aIIIDI II 
CBoHcTBa eCTeCTBeHHoro crarrsnoro <peppHTHo-MapTeH
CIiTHOro KOMII03HTa, N~ 6. 

KyHHIJ;KaH H. H., Cnexrop .SI. H., KJIHMOB A. B., 
OJIbWaHeIJ;KHii B. E. BJIllJlHHe peKpHCTaJIJIH3aIIHH na 
CTPYKTYPY II CBoHcTBa COpTOBOro IIpOKaTa KOHCTpYKIIllOH
HhIX H IIO,D;IIIIlIIHIlKOBhIX craneii npa ,D;e<popMaIIHoHHo-Tep
MHqeCKOH ofipafiorxe, N~ 9. 

Maacypanse M. B., IO~HH 10. B., KyKJIHHa A. A. 
<!>OpMllpoBaHHe MHKPOCTPYKTYPhI IIpH repsorsecsoii o6pa
60TKe IIepClIeKTIlBHOH HH3KoyrrrepO,D;IlCTOH crana MapTeH
cnraoro KJIaCca, N~ 9. 

KOPP03MOHHO-CTOMKMe CTanM 

KyHHIJ;KaH H. H., Cnexrop .H. H., CaJIbHHKOB A. C., 
OpiKHIJ;KaH JI. K Oco6eHHocTH CTpYKTYphI, CBOllCTB H 
TeXHOJIOrHqeCKOH IIJIaCTHqHOCTH MeTarrJIOlIpO,D;YKIJ;HH H3 
KOpp03HOHHO- CTOHKOH ,D;YIIJIeKCHOH crana 03X22H5AM3, 
N~6. 

AnHJMMHMeBble cnnaau 

MHHb JIH, CHOHHb JIH, Xy3ii JIH, JIaHbIJ;HH HIO. IIc
CJIe,D;OBaHHe KOppeJIJlIJ;HH Me)f(,D;Y rrpe,D;eJIOM rrpOqHOCTII II 
TBep,D;OCThIO amoxaaaesoro CIIJIaBa 2219 H ero caapmrx 
COe,D;HHeHHll, N~ 3. 

CHpa~iKY~HH H., Ao~yp PaXMaH M. BJIIDIHHe crape
HHJI H MaCCOBOH ,D;OJIH Alz03 na MeXaHHqeCKlle CBoHcTBa 

KOMn03HTa A16082/Alz03, IIOJIyqeHHoro JIHTheM C nepe
MeilillBaHlleM, N~ 3. 

Hocosa E. A. Ilpmrenenne 3HTpOlIHHHOro nO,D;XO,D;a )J;JIji 

aaanasa CTa,D;Hll cTapeHIDI CIIJIaBa ,lJ; 16, N~ 6. 

Hesaiixana T. A., HBaHoB A. JI., Fyces .IJ:. B., K03JIO
na O. 10. IIccJIe,D;oBaHHe CTpYKTYPhI H CBOHCTB .n;rrHHHO
MepHhIx IIIllPOKllX JIHCTOB H3 CIIJIaBa B95IIqT2, N~ 6. 

3axapoB B. B., <DHJIaTOB 10. A., <DHceHKo H. A. Jlera
pOBaHHearrIOMHHHeBhIX CIIJIaBOB CKaH,D;HeM, N~ 8. 

TMTaHOBble cnnaeu 

OB'IapeHKO D. r, MaXHeBa T. M., Ilfafianena H. H., 
Tepedoaa H. C. Cocras IIOBepXHocTHhIX CJIOeB THTaHOBO
ro CIIJIaBa IIOCJIe 3JIeKTpOHCKpoBoro JIerHpOBaHIDI, N~ 3. 

IllaTaJIOB B. K, KopiKaBblH A. D., JIblceHKo JI. B. 
MeXaHHqeCKHe caojicrsa II cTpYKTYpa HaIIJIaBOK H3 rara
HOBhIX CIIJIaBOB, nerapoaamrsrx KllCJIOpO,D;OM H3 OKCH,D;HOrO 
CJIOJl HaIIJIaBOqHhIX IIPYTKOB, N~ 8. 

Kyxcenoaa JI. H., XacoHyJIJIHH P. P., Ilfapaen A. A., 
CaBeHKo B. H. ,lJ;IlHaMHqeCKHH repaoaaanas CTPYKTYP

HhIX IIpeBpaIIJ;eHHH B MllKponpHMecHoM u-THTaHe, N~ 10. 

Myparos B. C., Mopoaosa E. A., JKypaBeJIb JI. B., 
.HKHMOB H. C. <!>OpMHpoBaHHe CTPYKTYPhI H CBOHCTB TH
rana IIpH JIa3epHOM IIOBepXHocTHOMJIerllpOBaHHII Me,D;hIO, 
NQ 10. 

3aBo~oB A. B., Menaenen D. H., HO'lOBHaH H. A. 
BJIHJlHHe ,D;HCJIOKaIIHOHHoll IIJIOTHOCTH H KOHIIeHTpaIIHII 
BaKaHcHH na IIpOIIeCChI pOCTa O-<pa3hI aa OCHOBe Ti2AINb 
B CIIJIaBe BTII-4, NQ 10. 

MarHMeBble cnnaau 

POXJIHH JI. JI., .IJ:oOaTKHHa T. B., TaOa'lKOBa H. 10., 
TapbITHHa H. E., JIyKbHHoBa E. A. B03BpaT IIOCJIe CTa
peHIDI B CIIJIaBaX MarHIDI C ,D;BYMJI pe,D;K03eMeJIhHhIMH Me
TarrJIaMH, IIpHHa.n;rre)f(aIIJ;HMH K pa3HhIM rpyrmau, NQ 10. 

BOJIKOBa E. <D., .IJ:YIOHoBa B. A., <DHJIOHOBa E. B., 3a
BO~OB A. B. 3BOJIIOIIHOHHhIe H3MeHeHIDI TOHKOll CTPYKTY
pu BhICOKOIIPOqHOro MarHHeBoro CIIJIaBa IIO,D; BJIHJlHHeM 
TeXHOJIOmqeCKHX IIapaMeTpOB ,D;e<popMaIJ;HH, NQ 10. 
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MarHMTHble ennasu 

Faapmcoa n. C., qepHbIweB s, )l,., KaMbIHHH A. B., 
)J(yKOB A. C., qepHbIweB )l,. JI., Kyanenoa D. A. TIOJIY
qeHHe IIOpOIliKOB CIIJIaBa 25X15KA):\JIjI CHHTe3a IIOCTOjlH
HbIX MarHHTOB MeTO,Z:\OM CeJIeKTHBHOrO naaepnoro CIIJIaB
JIeHHjI, NQ 8. 

JIHJleeB A. C. Mo,Z:\eJIHpOBaHHe ,Z:\oMeHHoH CTPYKTYPbI B 
CIIJIaBe THIIa Sm(Co, Fe, Cu, Zr)7,S IIOCJIe PaJJIHqHOH rep
MHqeCKOH 06pa60TKH, NQ 8. 

Faapnxoa a. C., qepHbIweB s, )l,., KaMbIHHH A. B., 
3BepcToB A. A., lieJloHoiKKHH s, 10., Kpanounnr B. C. 
TIOJIyqeHHe rpanynara CIIJIaBaCHCTeMbI Fe - Cr - Co C no
HH)KeHHbIM conepxaaaen K06aJIbTa ,Z:\JIjI CHHTe3a IIOCTOjlH
HbiX MarHHTOB MeTO,Z:\OM MIM-TexHoJIorHH, NQ 8. 

JIHJleeB A. C., Pe3HHKoB K. D. MexaHH3M ofipartoaoro 
H3MeHeHHjI K03PUHTHBHOH CHJIbI IIpH TepMHqeMKOH ofipa
60TKe "nopxa - BocCTaHOBJIeHHe" B CIIJIaBe THna 

Sm(Co, Fe, Cu, Zrhs, NQ 9. 
BaCHJleHKO )l,. 10., Bparymes )l,. 10., IIIHTOB A. B., 

DonoB A. r; KOJlO,Z:\KHH )l,. A. YIIpaBJIeHHe CBoHcTBaMH 
MarHHTOB Sm - Co - Fe - Cu - Zr MeTO,Z:\OM CMeCH IIOpOIlI
KOB, NQ 9. 

Ilporacoa A. B., DonoB A. r; Taamco B. C., Tepenrs
en D. 6., )J(aHr THaHJlH. I1ccJIe,Z:\oBaHHe MarHHTHbIX rHC
Tepe3HcHbIX CBOHCTB 6bICTP03aKaJIeHHbIX CIIJIaBOB 

(SmO,gZro,2)(Feo,nCoo,24Tio,04)1(}-12, NQ 9. 

npeBpa~eHMH 

ryoeHKo C. H, POJIb Me)K<paJHbIX rpaaau BKJIlOqeHHe 
MaTpHua CTaJIH B paJBHTHH peJIaKCaUHoHHbIX npoueccos 
B6JIH3H HeMeTaJIJIHqeCKHX BKJIIOqeHHH, NQ 5. 

MaH JIIO, Fyaa CIOH, IJ.31OHblO THHb, qiKeHb ,!eHb, 
IJ.3HJlIO CIOH. Bnaanne nepan-rnoro <peppHTa aa 6eHHHT
Hoe npespautenae, MHKpOCTPYKTYPY H CBOHCTBa HH3Koyr
JIepO'z:\HCTOH 6eHHHTHOH CTaJIH, NQ 5. 

3eJlb.L\OBHq B. a., <l>pOJlOBa H. 10., XeHljIeu A. 3., 
XOMCKaH n. B., CqaCTJlHBueB B. M., Hlopoxea E. B. 
Oco6eHHocTH 06paJOBaHHjI aycrenara B aasxoyrnepoaa
CTOH CTaJIH npa caepxfisrcrpoa narpeae, BbI3BaHHOM BbICO
KOCKOpOCTHOH 'z:\e<popMaUHeH, NQ 5. 

qayc A. C., IipaqHK M., Caxyn M., Tsrrren B. BbICO: 
KOTeMnepaTYPHoe npeBpall\eHHe Kap6H,Z:\oB B CKeJIeTHOH 
3BTeKTHKe H ,Z:\eJIbTa-3BTeKTOH,Z:\e JIHTOH 6bICTpOpe)KYll\eH 
CTaJIH, NQ 8. 

lIIyToB n. B., Kasraeaa JI. B., XaMH,Z:\YJlJlHHa A. P., 
KpHBHJleB M. )l,., CeKYJlHq )l,. D. <l>aJoBble npeapauieans 
npn TepMHqeCKOH o6pa60TKe KOMn03HTHoro rrpanos 
Al- Si + <pJIIOC, NQ 8. 

Ke,ll.lJ;aM M., KyJlbKa M. Mo,Z:\eJIHpOBaHHe KHHeTHKH po

CTa CJIOeB y'-HHTPH,Z:\a na apMKO-)KeJIe3e arrrerpansaua Me
TO,Z:\OM, NQ 8. 

1l0KpblTMH 

IIIMopryH B. r; CJlayTHH a. B., Cepoa A. r, Xapna
MOB B. a., KaHropO~OB A. C. <l>opMHpoBaHHe nOKpbITHH 
aa OCHOBe KYIIPH,Z:\OB THTaHa MeTo,Z:\oM CBapKH B3pbIBOM C 
nOCJIe):\YIOll\eH JIaJepHOH 06pa6oTKOH, NQ 6. 

rHeCHH H. Ii., Fuecan B, A. CTpYKTYpa H CBoHcTBa CH
JIHUH,Z:\Ho-Kap6H,Z:\Horo sanmrnoro IIOKPbITHjI na yrne
pozt-yrnepoznnax KOMII03HTax, NQ 6. 

HH)I(eHepMH nOBepXHOCTM 

Hlaitxyrnnaoaa JI. P., XaHpeT):\HHoB 3. <1>., Xycaa
HOB 10. r. BJIHjlHHe HOHHOro a30THpOBaHHjI aa CTPYKTYP
Ho-<pa30BbIH COCTaB H MeXaHHqeCKHe CBOHCTBa 6bICTPOpe
)KYll\eH CTaJIH P6M5 IIOCJIe I1TI)]" NQ 4. 

ACJlaHHH n. P., EMaeB n. a., Illycrep JI. III. BJIIfjlHHe 
TepMHqeCKOH 06pa60TKH H YIIPOqHjlIOll\HX ,Z:\06aBoK na H3
HallIHBaHHe 3JIeKTpOJIHTHqeCKHX NiP-IIOKPbITHH B pa3JIHq
HbIX YCJIOBIfjlX 'rpenas, NQ 4. 

Apxnnos B. E., Mypasseaa T. a., Ilyrasea M. c., 
I.I.J;epoaKoBa a. a. CTPYKTYpHo-<pa30Bble npespameaaa B 
nOKpbITHH aa OCHOBe qaCTHU Me):\H H UHHKa, HaHeceHHOM 
raJO,Z:\HHaMHqeCKHM HanbIJIeHHeM, NQ 4. 

XeHHuoeprep D. )],iK. BJIHjlHHe 'resmeparypsr BaKYYM
noro uayrnepoaoraanas aa TOJIll\HHY nesrenrosanaorc 
CJIOjl H CBOHCTBa CTaJIbHbIX neranea, NQ 4. 

DHqYiKKHH C. A., BaiiHepMaH A. A., qepHooaeB C. D., 
IJ.eMeHKo A. B. COCTaB, cTpYKTYPa H CBOHCTBa 6HMeTarr
JIHqeCKHX MaTepHaJIOB, nOJIyqeHHbIX nYTeM HanJIaBKH 
Me):\HbIX CnJIaBOB aa HH3KOJIerHpoBaHHYIO BbICOKOIIPOq
HYIOCTaJIb, NQ 5. 

Ke,ll.lJ;aM M., KyJlbKa M. Merozicpezmero K03<P<PHUHeH
ra ,Z:\H<P<PY3HH IIpH H3yqeHHH KHHeTHKH 60pHpoBaHIfjI apsr
KO-)KeJIe3a, NQ 5. 

KOCTHH H. A. lJ,HaHHpoBaHHe CTaJIH 6X4M2<1>C B rsep
,Z:\OH cpene ,Z:\JIjI nOBbIII1eHHjI CTOHKOCTH Tj{)KeJIOHarp~eH
HbIX II1TaMnOB, NQ 5. 

rOJlbIWeB A. A., Opnunrs A. M., <l>HJlHnnOB A. A. 
<l>opMHpoBaHHe MeTaJIJIOKepaMHqeCKHX nOKpbITHH B 4C 
Ti - 6AI- 4V MeTO):\OM SLM, NQ 11. 

)l,~apeBa H. 10., nBawHH D. B., raJlJlHMOBa P. <1>., 
TBep):\oXJleOOB A. H., KpHWTaJI M. M. CTpYKTypa H Ten
JI0<pH3HqeCKHe CBoHcTBa OKCH):\HOro CJIOjl, C<pOpMHpOBaH
noro MHKpO):\yroBbIM OKCH,Z:\HpoBaHHeM aa Al - Si-CIIJIaBe 
AK12)]" NQ 11. 

H3HOCOCTOMKOCTb 

<l>HJlHnnOB M. A., Xansres M. c., Osepen H. H., HH
KHljIopoBa C. M., JIerqHJlO B. B. <l>opMHpoBaHHe ,Z:\HCCH
naTHBHoH CTPYKTYPbI MeTaCTa6HJIbHoro aycremrra ):\JIjI IIO
BbIII1eHHjI a6paJHBHOH H3HOCOCTOHKOCTH craneii IIepJIHT
uoro H JIe,Z:\e6YPHTHoro KJIaCCOB, NQ 3. 

Xacan raljlopH, Caen AJlH Xonapasm, MoxaMMa):I Pa
3a3H. OIITHMH3aUHjI H3HaII1HBaHHjI HO)KeH sepaoaoa MeJIb
HHUbI, NQ 5. 

C. Kanasran, X. 1i3iicHK, a. AHcaH. BJIIfjlHHe TeMIIe
paryp aycTeHHTH3aUHH H H30TepMHqeCKOH Bbmep)KKH na 
H3HOC nepJIHTHOH CTaJIH, NQ 5, 

3ca):\ Kaiia, Kopan KHJlHqaH, MycTaljla YJlYTaH. 
MHKpocTpyKYTPa H TpH60JIomqeCKHe CBOHCTBa HHCTpy
MeHTarrbHoH CTaJIH AISI O2 nOCJIe rrry60KoH xpaoreanoii 
TepMHqeCKOH o6pa60TKH, NQ 6. 

<l>aTHx Boneypr; IOMHT 3p. I1ccJIe):\oBaHHe TpH6oJIo
rHqeCKHX CBOHCTB peJIbCOBbIX H KOJIeCHbIX CTaJIeH, NQ 6. 
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KOPP03MH 

IOLlHH n. E., Ilyraseaa T. M., KOHLlPaTbeBa JI. A., 

Boraron M. B. I1CCJIeLlOBaHHe BJIHHHHH MHKpOCTpyKTYphI 

CTaJIH 20 na CKOpOCTh ymeKHCJIOTHOH KOPP03HH, N!! 6. 

KOPP03MOHHaH CTOMKOCTb 

KanyTKHHa JI. M., Cssapsrrnaa D. B., CBHiKHH A. r; 
KHHLlon B. 3. BJIHHHHe TepMOQHKJIHpOBaHHH H MeXaHHtle

CKHX aarpysox na KOpp03HOHHylO CTOHKOCTh aJOTHCThIX 

BhICOKOIIP0'lHhIX aycTeHHTHhIX CTaJIeH, N!! 10. 
AMeiKHoB A. B., POLlHoHoBa D. r., .LJ:bHKOHOB .LJ:. JI., 

.LJ:yHaeB C. «1>., rJlaLl'leHKOBa 10. C. BJIHHHHe XHMH'Ie

CKOro COCTaBa H IIapaMeTpOB MHKpOCTpyKTyphI na KOppO

3HOHHylO CTOHKOCTh BhICOKOIIpO'lHOro IIpOKaTa H3 HH3KO

nerapoaannux CTaJIeH B BOLlHhIX cpenax, N!! 10. 

CBapHble cOeAMHeHMH 

KOHLlpaTbeB C. 10., «I>yKC M • .LJ:., «I>pOJlOB M. A., Iler
pOB C. H. AHaJIH3 CTpyKTYphI, <l>a30Boro COCTaBa H Mexa

HH'IeCKHX CBOHCTB rpytiaoro csapnoro coeLlHHeHHH H3 )f(a

pOIIpO'lHOrO CIIJIaBa HP40NbTi, N!! II. 
IOO:IOH I..J,HHb, .LJ:aHblJ!:m qiKaH, B3HbCHH I..J,3HH, CH 

X3. Maxpocrpyxrypa H MeXaHH'IeCKHe CBoHcTBa csapasrx 
coeLlHHeHHH THTaHOBoro CIIJIaBa Ti60 IIOCJIe JIaJepHoH 

csapxn H IIOCJIeLlYlOmeH TepMH'IeCKOH o6pa6oTKH, N!! 11. 

npHuMaK E. 10., RKoBJleB D. JI., ATaMamKHH A. C., 

Crenaaxyscoaa A. B. 3BOJIlOQHH MHKpOCTpyKTYphI B 30He 

TepMoMeXaHH'IeCKOrO BJIHHHHH cBapHhIx coeLlHHeHHH 

cpeznreyrneponacrsrx CTaJIeH B npouecce P0TaQHOHHOH 

CBapKH TpeHHeM, N!! 12. 

qyJlapHC A. A., P3aeB P. A., Banmueaa A. r: Ko

ran B. B. CoeLlHHeHHe CTaJIeH C aJIlOMHHHeM H ero CIIJIa

BaMH csapxoii TpeHHeM C IIepeMellIHBaHHeM, N!! 12. 

EiMMeTannbl 

I..J,eMeHKo B. H., raHHH C. B., Fapuros B. JI. CTpyKTY

pa H CBoHcTBa 6HMeTaJIJIH'IeCKoro HHcTpyMeHTa H3 CTaJIeH 

5XHM/P6M5, N!! 12. 

Porases C. 0., Annpees B. A., IOcynoB B. C., XaTKe

BH'I B. M., HHKOJlaeB E. B., Ilepsac M. M., Bonaape
aa C. A. CTpyKTYPa H MeXaHH'IeCKHe CBoHcTBa 6HMeTaJI

JIH'IeCKHX IIpOBOLlOB "aJIlOMHHHeBhIH CIIJIaB/MeLlh" IIOCJIe 

pOTaQHOHHOH KOBKH, N!! 12. 

XMMMKO-TepMM'IeCKaH o6pa6oTKa 

CeMeHOB M. 10., .LJ:HH Kau I..J,3HHb, CMHpHOB A. E., 
«I>eLlopoBa JI. B., nOJlHKOBa A. B. 113HallIHBaHHe neraneii 
IIO,nllIHIIHHKOB H3 IIpeQH3HOHHhIX HHKeJIeBhIX CIIJIaBOB IIO

CJIe a30THpoBaHHH B TJIelOmeM paspane, N!! 3. 

JI3U TaH, CHOOHH qiKao, I..J,3HHo:au JIH, KyHbCH B3U, 
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well as in metallic liquids and glasses. Since symmetry is a 
geometrical equivalent for the physical requirement for a mini
mal free energy in a system, the choice of such clusters is de
termined by purely symmetry (mathematical) considerations. 
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The methods of transmission and scanning electron microsco
py are used to study the evolution of the structure of a welded 
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