
BJ)J,rYK 

Ha .n:YlcepTauii:'my PODOTY BOWIOK OneKCaH pa C pr i ~!OBl1 L[a «BIlJIHB nCrYIOL{HX 


eJleMellTiB Ha penaH:cauiHHY cTiilKicTb Ta TepMi L{ IIY cTaoinbllicTb CnmlBiB 3 


r ll(Y CTPYKTYpOIO», rro.n:aI!o'i Ha 3)].06YTf>l HaYKOBOrO c TyoemI KaH 11.ll3Ta 


cp b I-fKO-MaTeM3TYlL[Hl1X H3yK 33 crreu,ia bHicTIO 01 .04.07 - Q)i3YlK3 TBe p,[(oro Ti a 


A KTyan bHicTb TeMYl npe.llCT3Bn eHo"l p060TYl OOJUl.r3 B TOMY, LUO 3wmp, 

BYlKOPI1CTOBYlOLIY! 33r3nbHO Bi oM i n p Yll-ILU10 Yl T3 33 KOHOM ipIIOCTi tpOp MY RalI H5:t 

p eJI3Kc3u,ii:'mo - CTiMKl1X con3BiB 3 nerI<l1 X MeTaniB Ha lp Vl KJI 3.n. i cnnaBiB M3rHi IO i 

TeXHi llI-IO'i '-I I1CTOTI1 Tl1T3HY 3 rIllY rpaTKaMl1 Boepllle )].OC i)].aB i 3' 5JCYBaB 

13KOIIOMipHOCTi n epe6iry B HI1X Bi.n:rrOBi.n:3JlhHl1X 3a Bl1COKoTervrnepaTypHY 

n OB3YL[iCTb rrpoueciB (30Kpervr3 o c06 VlBOCTeH cpo p rvry BaH w I CTpyKTyp TB P Vl X 

P03L[l1HiB rrpl1 P03rr3.n:i B pi3Hl1X YMOBax KPHCT3Jli33Ui'i ) 3 T 3Ko)[( BYlKOp VlCT3n 

OTPYlM3Hi HaYKOBi pe3ynbT3Tl1 i BHCHOBKYI B p03p0 6 u,i TeXHon ori 4H l1X cxe Max 

cpo pMYBaW-I5I CTpy KTypHl1X i €pap x ili. 3arOTOBOI i3 3H3L[ HO KpatUYlrvrYl Bi.LI. iC HYIDLll1X 

p 060 '-l Vl M 11 X3p3KTepl1CTl1K3MI1. 

B CTyn - 8 cTopi HOK, )].e Bi.LI.I10Bi)].HO )].0 Bl1MOr ,L(en apTaMenfY 3TeCTa u,ii' 

Ka)].p iB M i H icTepcTB3 OCBiTYI i H3YIOI YKpa'iH I1 )],0 K3H)lH)J,3TChKYlX )]'YlcepTa u i H 

BI1CBi'lfi eHO 'IX n OBH YlH nepeniK. MeTa p060TH Oll eKC3I-I):~pa Cepri HOBl1LI3 B BLIO K 

6yn a Bl13HaL[eH3 Ha ni)J,cT3Bi 3HaJl i 3Y lliTepaTypHl1X J()KepeJI (po }1iJI 1 06 eM 35 
CT. ) )].e P03KPl1TO cYL[acHi Y5IBnellH5I IlpO np06JleMl1 P03MipllO'i CT36 i n hHOCTi i 

TepM iLJ.fIO-i CTiHKOCTi M3rHilD, TYlH UlY T3 'IX cnnaBiB T3 B~I3H31{ e HO OCHOBIIl 
. . . . . 

H3np5IMKI1 ,UOCfll .LI.)KeHh, 5IKI 30c epe)],)reHI H3 rrOBe)],IH I (l rpaHYlU b 3epe l! Ta 

B3a€MO)].II PYXOMl1X .n:ecpeKTiB 3 aTOM aMl1 n erYWL[ l1X eJIeM HTi B Ta IX 

y rpynoB3HH.5I[vm 3 MeTOIO 3'5ICYBaI-rWI 'ix Bn. I1By H3 fCPMi LIllY CTiHKicTb rU LY 
T sep)].I1X P03L[I1HiB CVlCTeM Mg-Ba, M g - A I-Ca- M n-T i, Mg- AI - Ca- Y - G d Ta u.-Ti_ 

Y lpyrOMY p03)J,iJli ODrpYHTOBaHO BI:16ip leTO,.UH K )]'OCI li) ()KeHWl (06 ' \-1 20 
CT.), 5IKi npe..uCTaBJ1eHO: BHYTp iwl-riM TCPT51M (10 CT .), eJleKTpOOnop OM (5 eTop _), 

)],1:1 cJ:> peHuiHHI1M J.1 TepMiL[Hl1M 3Hani30M Ta CK I-lYIOL[ OIO KaJIOpl1 eTpi E:lo (2 crop.), 

pacTpoBolD T3 TpaHcMicitiHol-o eneKTp OIll-lOIO rvr iKpocKonino (4 CTp. H3 CTOp 66). 
BI,m p06YB 3HH 51MI1 Ha rroB3YL[icTb Ta pCHTrell iscbKOlD )J, ~1(.t>paKToMeTp i E:lo (B p03,u i Jl i 

2.4 n o)].aTKoB i MCTOJll1KYl - 0,7 CTOp) , BI1M ipJol3aHH51M TBep)]'ocT i 3a Bi Kepco 'I He 

HVl CBiTneH O 30BCiM_ K piM Toro H3 Pl1C. 6.26 He BK33aHO HaBaHT3)KeHH 51, lI pVl 51KOMY 

.LI. iHCHlO Ba ro Cb n e Bl1rrpoDYB3HIUI. B~m.n aBne II HlO cfurasi B Marl-lilO n p YlCB5IL[eHa 1 
cTop i HKa, 5IK3 Bim-IeceHa LIOMYC b )].0 TpcTboro p 0 3)].iny. K p i M Toro BlncYTlIi A 

3ar aJlblulti H peJliK lie TiJlbKl1 KinhKocTi )].ocn iJl)KeHVlX cnn a Bi]), a i Bd icTY B HB X 

Jle r ylDLll1X eneMcHT i R_ 

T peTiH p03)]'in (06' €M 8 CT.) n p IrICB5IL[eHO pe3Y hTaT tv! BI1M iPIOBaI-lb 

renJlOBVlX etj)eKTis rrpl1 eIOO - i eH.llOTepMiL[HI1X pe3KUi5!/ YTBopeHH5I i p03na 

ICn aCTepHYIX crro n YK S p0311naB3X MeT3n CBl1X CYlCTeM M g -A I-Ca- M n-T i i M g-AI 

Ca-Y -Gd Ta IlPO,Ll,CIV[OHCTpOBaH , ill Bl-Ull,e niHi-( Jl iKOi yc B 0111aLICH VlX Cl1n3BaX 

cnocTepiralOThC5I HCSeJlYlKi niKYl 3 MaJII1MVI nl1TOMHM H eHT3 Ibni51MH (0,02 - 0,25 
)l,)l<:ir), 3H3L[eH H5J 5IKl1X Ha6araTo HY!)[(L[i 3a Te llJlOTI1 rr1l 3 BJleHH51 (234,1 - 25 - ,6) i 

Kpl1CTan i auj"I (243 ,1 -254,8 ,[()K/r) Bi )],[lOBi )].l-1 o. TIPl1 UbOMY BCT3HOHJl eHO, lUO 
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TeMnepaTypHi nOnQ)KeHH5! niKiB Ta BeJII1 L lHH eHTaJl bn ii ' 3aJ1e)l(aTb Bin Te In p aTYp 

neperpiBY p 3fIJlaBY Ta BKa3YloTb Ha cpopMYBaHII5! KJ1aCTepHHx cno yK p i3H l:1x 

n m i B, 3p06J1eHO npl1!1ymeHH5! IIpO 'ix 3S'5130K Ta n p o eMoHcTpOBa ~ ia c06mmicTb 

c nnaBY nerOBaHoro Ti, 5!)(a nOJl5!r3C B 3Ha 4HO 6 i J1 bl liH cra6iJl bHOCTi KnacTep is 

p 03nnaBY 3 6J1}DKHiM nop5l KOM p03TaUlYBaII H51 aTOMIB, O CTaHHi np l" 

Kp l1CTan I3aUll Bl,ll l r paWTb POJT h 11 '3apO)J,KIB, nt,QBl'l ur.Yf04 I1 TeMnepaTYPY 

W BI1,QK1CTh npo L~ecy , 

Y LJeTBepTOMY p03 i i (06 'CM 20 CT,) HaBe) "(CII O Ta npOCl H3JII30n3Ho 

p e3YJl bTaT11 )J.oCJTi)J)KeHb HenpY)I<HO'i pCJTaKcauj'! Tne p HX P 03LJYI H i13 MarHi lo B 

6nacTi f u .u iana30HY LI3CTOT KOJ1HBaHb Ta npon eMoHCTPOBaJ-!O: 'Ix 3B'}J30K 3 

Y'rBOpeHH5!M napHHX ,QecpeKTiB B pa3i r ap TYB3HH5! - «a OM Ba- Ha J1l1WKOBa 

BRKaH Ci s}» 3 eHep f'iE:Io YTBopeHH5! 0,8 eB npH 3 13 K, D i em! s i ,Qn any 1 OD,I1I-ry npYl 

673 K M3KCI1MYM BHYTpiwHboro TepT5! BinnoBi ac 3epHO rpaHI1LJHiH p aKC3Ul1 3 

eHepf'icID 3KTl1Bal~i'l 1,1 - 1,3 eB npH 433-473 I , nOBi L He OXonOjl)[( HIl51 nicn5! 

lli .LUTany cynpOBO,ll)J(YCThC5I 3M CI-lWCHH5!M p eJ1aKca u i HIII1X e cpe KTiB B3 o m I 

rpaH l1Ub 3epeH, m o MQ)KnI1BO nOB'5!3aHO i3 'ix 6 n OKYBa ITH5lM O:vllWK3MH. 

IIacTynHe nOpiBH5!HH5! oTpl1MaHl1x B p060Ti TeMnep aTypHI1X 3cUle)KIIOCTeK 

BHYTp iwHboro Tepn! nOniKpI1CT3JliYlloro MarHilo Ta l10f'O c l u raBiB '3 2 % C a, 12 % 
A I, 12 % A l +1,3 C a, Ta Mg-A I-C a-Mn-Ti neM OHCTP Y€ Bn 1M B KOMTln KCHoro 

, , 

Jl c r)/BaHJ:-l5I 03HaLJeHYl.MI1 en eM eHTaMl1 Ira Bl,lln OBl)l He npI1rHl 1.Ie r-rr-I5J '3 pliO 

r paHWIHoro Ta ,QYl.CJlOKauil1HOrO KOB3am-I5! , 1ll.0 BC;Qe ,ll0 3H aLJHOrO n insI1mCH H5I I1 a 

150 - 200 K TeMrrepaTYPY pen3Kcau.iJ:1l--lO-i cTiHKOCTi CnITa BY 3 ,lloM iwKaMH Ti , TIPl! 
U bOMY 3po 6neHO BI1CH0130K, mo C a, 5.IK TaKI1 l1, CYTT €BO He 811 JI1l3ae Ha 

TCMnepaTYPY penaKcauiHHo'i CTiH KOCTi Mg, 3 liHIO I{) '1 11 OC06Jl11 BOC [' j llP05IBi B 
o. ".. " 

1epH - rp3HI1 LJHOI pe aKCalJ,11 npI1 IlpaKTI1'1 HO He3M 1HHI1X 3aKOH Mlp l-locnIX 

,llHCn OK3uiHHOf'0 KOB3aHH5!, ABT( p n 05!CHIDC ue II ra l-Iow P03LfHHH icTIO ~a B Mg. 
P 03n in 5 (9 cTopiHOK) n pI1C B5I1.le HHH ,lloCJli ). )KCIIH5IM CTpYI<TypHO-i 

p enaKcau. ll nepBl1HHHX - T Bep,lll1X p03Yl1 HlB cnnaBiB M arH ilo. 30KpeMa 

n pO)leMOHCTpoBaHa npaKTI1LfHa He3aITe>I(HicTb 3MiH Bl IYTpiw HbOI'O TepT5I C[1jr 8BY 

Mg-2, 1% Ba n icJr5I f'3pTYBaH H5I Bin 783 K Boni Ta Si.unaslY npH 673 K np !>1 , BOX 

'1aCTOTax KOfl YlB3 Ilh (1 i 3 fu) BiJlbI-IOf'O 3aTyxarUI 5I. f-I a lI i ,L{C' ras i oTpHMaru lx 

PC3.. JIbTaTiB aBTop p06wrb BHCHOBOK, lilO CTPYKTy p Ha p 13Kca q i 5l 3pa l( ill 

3Llil1CH J{)CThC5! Ha o CHo s i napHI1X )lecp KTiB - «sa Ka HC i 5! - aTO M 8 a> 3 p03Mi p aM l1 

0,2-0,3 HM Ta e IIepri€lo 3B'5l3I<Y 0,5 e8, 5!Ki no Mipi nO,llaJIbllIOrO P03BHTKY 

p03 IJa) ~y 3 n cpBHw-roro KnacTepy TpaIICcP 0 PMYIOThC 5I B MeTacTa6 iil blIHl1 M g6Ba2 '3 

p 03 1ipaMH l~O 8 HM npH HacTynHoMY nepexo,ll i B cTa6 iJ1hI-IH i:l CTall rvrg l6B a2 1 

p 0 3MipmvUl ;QO 18 HM. Y L~bOMY BI1na,!J. I<Y CTP I(1'YPHi nepcTBOpem-I5I nO B' 5J aH i 3 

6Jl I13bK0)1 irot,10IO B3aCMO,lli€lO aTOM iB, a lIe 3 0 6 'CMIfO I0 nl1cpY3 i Cl o JlerYIO'-iHX 

eJleMeHTlB, 

illUCTY!H p 03,nin npI1CB5ILJe l-II1H po rml)J,aHHIO nOBe iHKI1 niKa C HYKCl -

KCCTepa, nOB ' 5r3aBoro 3 PYXOM ,lll1cJ1 o Kaui ft Cn iJl hHO 3 nOM i wKOBI1M I1 3TOMalV1M T:J 

'ix I1 cp Y3i clo B CI1 J1 0BOMY noni, Ellep ri51 aKTI1 BalJ,i 'i ll.bO),O npouecy llpI1 HH3bl<I1X 

4 aCTOTax KO HBaHL (,ll0 1 fu) e CYM OIO BO X BK a).J,i B - e IIcpr i 'i ,rirpalli'i 

,llOMiWKOBI1X 3TOMiB i eIJepri'i 3B' 5! KY 3 HMMl1 ,llHCnOKauiH_ 3 0 peM3 aB'fO pOM 

Bl15! B eni rr o nap Hi penaKcalJ,il1I1i Ma KCI1M" m B cneKTpax KO IHBaI-l b a. - Ti '3 
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aTOMaMV! H npV! 473 i 573 K, KV!CHlO- npV! 643 i 748 K Ta i1 MOBi p HO I3YI'J1eUIO IIP !'1 

843 i 943 K. TIo Lli6H i 5lBV!IUa 3acpiKcoBaHo i B Mg. Ili BV! UleHl-I5l TervmepaTYp V! 

nOCV!J1lO€ raJ1GMYBaHH51 ,lJ.V!CJ10Ka li i1 33BJUIKH "Ix B3a M O,lJ. i ·! '3 ClTMo CCpepa1\II-! 

K OTpeJ1a. B pe3YJ1bTaTi npoBe,Uc HHx ,lJ.OC li,L1)KeHb 13CTiJH OBJ1e Hi p i I3l10 Ba>I<H i 

p 03 YV!HHOCTi Al i ea B Mg, 5lKi ,lJ.Opi BI-lf 10Th 2,3 7 Ta 0,1 5 Ba rOBi--!X % l3iW tOBi ,D,[J o . 

Op V! l.l,GOMY nO,lJ.aJ1bWe ni,lJ.Bmll,eHH51 KOHu.eHTpauiY ea 3 ellW C p 0 3LIV! HH i c r b A I B 

rvlg no 0,1 %. Al B CBOlO yepry 3MeH lLIYE: P03t.{HHHicT b a, 5lKa cY llp Ol30m r< ycTbC51 
c

3 iJ1bWeHH5JM Ki:rGKOCTi eBTeKTH Kl!l . TIcpccwreHH5T A I cn pt-ule BV! ,Ll. Ule HH 5T M 

c r perauiA no rpaHV!l.l,5JM 3epeH Ta l.taCT OK pi 3H V!X p 03MIPI B, ll.HCnepcHa l.! a CTl1l1 a 

5lK JIlX npenCTaBJ1eH3 CnOJ1YKoID Mg t7 A112 . 1l0Ka3aHo, IUO n OnaTKOBe J1erY 13a HH5I 

F e Y Cd, Ti Belle no 3M iHH n apaMeTpiB Mg npH 36 i GUlellI-li KiJ1bKOeTi i 

napaMeTpiB NIg 17 A112 . BCTaHOBJ1el-IO eq)el('l'vII3HY H p rilo YTJ30peHHll BaKaHC! H 

(0,4 eB) Y Bi ,lJ.naJleHoMY cnJ1aBi J1 erOBaHoMY T i, IIlO n OB' 513 aHO y"rBOpe r-IH51 M n apl1 

BaKaHCi51 - Al I-Ia Bi,lJ.MiHY Bi ,lJ. Cn J1 aBY oTpHMalloro l1icJ151 eJlel<Tpo-ri po

i M nYJ1GClIO'! 06p06 KH p0311J1aBY n e UJ[ eHcpri5"1 C51r3e 0,66 eB. Ue Ha ,D,YM KY aBTopa 

n o n 5J3aHO i 3MiHaMV! MexaHi 3MY KpHCraJli3auiY 3a13)],51IU 1 n05lB i KJ1aCTepil3 Tl1 rry 

AI Il1Ti n , 5lKi Bi irpalOTb pOJ1b 'l-j 3apo JJ.KiB. 

TIepeJ1it.{eHe CBi,lJ.t.{HTG He TiJJ bKI1 n ro aKTyaJ1bHicTb p060Tl1 i 110 Bwmy 

OTp HM3HV!X B HiA pe3YJ1bTaTiB, 5lKi MO){(YTb 6YTH 110KJIa)]'err i B OCHO BY p0313 HTKy 
. .. . ".. . 

M O)], JJbHI1X Y51BJ1eHb npo 3araJ1bH t 3aI<01I0MtPHOCT! p eaJ113 a Ull 5lBV!l.lJ. 3HeMIUHell lI51 
.. . 

Ta IX BI1KopV!CTanH51 B TeXH0J1 0rIY.HOlVty JTaHUIOf'Y OTpVlMaIIH51 3arO"[,0130 K YH 


BI1p0 6iB '3 r Y MeTaniB Ta crrJIaBiB, 5l K r:1 M B peulTi p eillT f'3p 3HT E: ni Jl13vl IUeHI-l51 


ICXclHi4 HV!X Ta CJIy)!(60J3V1X xapaKTepYlCTYlK, IUO P06HTb fJ,Yl cepTauiIO ll i lC3 HOIO He 

. . ..~, 

Tl bKI1 3 l-IaYKOBOI, a I npaKTV!y.H Ol T0 4 KYI 30pV. 

O CKi (bKVI B )]'V!cepTauii:lIIi }i p060T i B OWlO K O Ji e KCaHfJ,pa Cepri iA o Bww 
' " " . . 
l l:HYlOLII Mo)],eJ1bHl Y51BJ1eHl-I51 rrpo npoueCII , 511<1 H CYTb B l)],!lOI3l a'l G.IllCTb 33 

Te M nepaTypIIY CTi AKiCTG cnJ1aBiB 3 rwy rpaTKolo, )].0110BHeHi HOB l::I M yJ HaYKO BO 

CMKHMVI p e3YJ1bTaTaMI1 3 Bi)]'110Bi ,D,HOJO p eaJli30 Bail01O Ha i'x n i,llC"raB i cnp060IO 

cTsopew'I5l 6iJ1b W cTiAl<oro )],0 TeMnepaTYp YI CllJIa13Y 321 p aXYHO K OrI J1Y!BY 

BI I5lBJ1 e HHX aBTopOM OC06J!l::IJ30CTeA P03I a Y TBe p I1X P03 LJVl IIiB Ha cTan i51x 

YTBOpeHI-I5I KnaCTepiB 3 oi nOJ3i)lH YlX n er ·[OLJ.YfX eJ1eMer-rri B Ta 1.1aCTI1HOK ~l.Py I o'i 

cpa3 Y1, BOHa Bi)),110 Bi)],a€ cneuianGl-JOcTi 01 .04. 07 - cpi 3HKa TBep JJ,oro Tin a . 

B UiJIO M Y rrpe)],cTaBJ1 eHa n I1CCpTaUlHua p 060 Ta 3a CBO'I'M 3MicTOM 

Bi,[(DOI3i 3 nOCT3 BJ1CHV!M 3aB)],aHH5lM npl::l OTpYl MaHHi ,D,OCT aT Hbo'i KiJ1b KOCTi HOB VI X 

e Kc nepV!MeHTa b HV!X pe3YJ1bT3TiB, 0 6 r BOpeI-II-I5l 1'3 HaYKOBi BVICHOBKH 3<l 5TKYl MH B 

OCHOBHOIVI Y aprYMt' llTOBaHi i He ByIKll Yll<arOTb 3nepet.{eH b. Ue, a TaKQ)[{ HaHaT'licfb 

npaKTWll-loro BHKopV!CTaHH5T 3'51C08 I l YI X OC06J1vlBOCreH CTpyI<TYPOYTI30peH WI H 

llocJ1i,[()J(eHl::IX CIJj laB3X )],03B0J15I€ p03r 5l)],aTI1 P060TY 5lK l(iJ1i cHY i nOBe/ l e uy ).(0 

JiO n LlI-JOro 3aBepWeHHlI. 

OCllOBHi pe3YJ1bTaTI1 p 060TH B nOBlllH M lp I BYlKJ1a,llCHO a ,llOCTaTHi~1 
KiJlbKOCTH l1paUb (8 ), 011y6J1iKOBaH y[X a cpaxoBH x )l<ypH aJ1 ax. 

3 MicT a BTopecpepaTY Bi)]'110BiJJ.ac CTPYKTy p i Ta OCllOBJI I1M n O!l Q)](e I Ill 5I I 

llVlcepTau,i ·! . 

3aYBa)KeHH5I. 1. H a3Ba p060Tl1 B np ,Ll,cTaluclI o MY BV!JU npCTe ll :1YC 1·1[\ 

Bce XOrTJTlOIOLlYfH Xapal<Tep He 1 JJl bKH Bl)l,HOCHO MaTepla 1B :3 rr qy 
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(non inmHl1Ml1) CTpYKTypaMl1, a i Bi HOCHO cnnaBIB 3 r lll.Y r-p aTHl1U5I Ml1 

(rpaTKai'vLH), I1pH TOMY, mo OCTaHH€ B 6 i bw i fI M lp l BinnOBi,.Qa£ 3MicTY 

n l1cepTauilhl0'! p060Tl1 i HeO)lHOpa30BO ni,l1,KpeCnrOCTbC51 aB'fOpOM B TeKCTi , ((p iM 

Toro eKcnepHMeHTanbHa yaCTI1Ha BI1KOHaHa n epeBmKHO Ha 06Me)KeuiM Ki Jl bKOCTi 

cnnaB iB MarHifO 3 3anyyeHH5IM TeXHiYHOrO THTaHY, m o P06 11Tb BI1CI!OBKl1 'fa 

peKOMeHn au i'i ninnoniw-!o 03Ha'-:l eHl1X B Ha3!3 i Kn ac i B MaTep ia IB B 3HaY HiM Mipi 

YM013HHMH , nOTp 6YfOYl1MI1 I3i)ln OB i J~H HX eKcn p YlMeHTan bllYlX n cp 13 iPOK, 

2, 3a 13 i)lCYTHOCTi B MeTOJlYF-IH iM laCTl1Hi Ta6n Hui 3 n ep eniKOM )~O CJJ j )KemlX 

M 1'a;1in i cnnaBiB Ta nMicr iB B 1111' rcrYlOLl l1X en eMeHTi s, HeO)l1l01HiF!IliCTb 

Hanl1CaHH5I 5lKl1X cnocTepiraE:TbC5I B TeKCTi )ll1ccpTaUiMH 'i p 6 0TI1 i HaBe)lCHi H 

Ta6m wi N2 4 .2 B p03,Llini 4, Bl1KJUfKaIOTb Henop YMiHH51, wo no KijlbKOCTi 

L{OCn iD)KCH HX cnnaniB, Ta OC06nl1BOCTeH 'ix nerYBaHWI. 

3, r i a MOIO .LI:yMKy nOO1J1aHH5I aBTopa lIa pC3ynbTaTH n EM (pl1c, 6 ,24, 25 ) , 5l Ki 

nOBl1HHi ni)J: rnep)PKynClTl1 )ll1cpY3i fO n crYIO '-:l HX en MelITiB 13 n OJ3)K )lv!cnoKaui H lie € 

KOpeKTHl1MI1 oCKinbKl1 nJI5IMI1CTl1M KOIITpaCT lIa 306 pmKeHH5IX CniD.Y I1 Tb npo p i3HY 

cTen i Ilb p03nany BinnOBiD.Hl1X TBep)lYlX P03LIHIliB, 5IKHH i,UC He aJle)KHO Bi)} 

npl1cYTI-fOCTl ,Ul1CJIOKauiH B MaKpOCKOniYHOMY 06 '£Mi cnnaBY 1'a Horo 

CTpyKTypHl1X enCMeHTIB, 

4, B p060Ti ClInop He )lOTPI1MYE:TbC5I £: HtW'! TeMnepaTy pJlo'i IUKaJI Vf , 

5, lla Pl1C 4,11 0 ,LI)1II11Ui Bl1MipfOl3aHH5I TeMncpaTy pl1 BKa3aHi 3 nOMI1JIKaMl1, 

6, Ha PI1C, 4,12- 15 He BKa3aHi O'uHHVfL~i l:HI Mi r IOBaHI-I5I y, 
7. I ia Pl1C, 6,13 He I3Ka3aHa f'paHYll.J.5I T3 y1 JIoKau,i"i l-IeBin n Bi Ii cTi Ha HiM, 

l1a rr iL{CTasi 3Hai1oMcTna 3 nl1cepTauiHHOIO P060TOlO BOB'-IOK OJle KcaIl,Up 

CepriHOBWla «BnJIHB JlcrY104 HX eJ1eMellTiB lIa p e J1aKcauiHIIY CTi ilKicTh Ta 

TepM i'-IH Y cTa 6iJlbHiCTb CIIJIa Bi B 3 [my CT PYKTypOIO», aKTyanbHi cTl> TC.1l1 

'ul1ccpTaui 'i , rrpaKTwiHy UiHHicTb Bn epwe OTpl1MaHHX p 3YJlbTaTiB, 'ix 1I0BY13I-IY l a 
I-IaYKOBY 3HaYHMicTb, MQ)KY CTBep).()KYl3aTI1, ll~O 130Ha ni)J. flO Binae l:3I1MOraM 

.L(errapTaMc I-rry aTeCTaui'i KanpiB MilIicrcpCTBa oCBini i IIayK l1 Y Kpa'lHI1 ,UO 

KalInI1naTCbKl1X nl1cepTauiH, no,UaHl1X Ha 3,Uo6YTT5I I-IaYKOBoro cTy n eH5I KaH,.Ql1,UClra 

(pi l1KO - MaTeMaTWlHI1X HayK 3a cn eu ianbIfi cTtO 01 ,04.07 - cpi3HIG:l TJ3ep,Uor o 

'1'i a, a II aBTOp 3acnyr013Yc Ha 3'!]'Oc TT5I cryn e l-!5I KaHLl l1naTa cj)i3 I1 KO

MaTeMaTl1L!Hl1X I-I aYK 3a cneLLiaJIbHicn o 01 ,04 , 07 - (1)i3H Ka TBepJLQ r O Tin a, 

fipOB, H, cn , h-ICTI1TYTY MeTaJIocpi3l1KI1 

iM, r, B, KYP,UloMona HAH YKpai'Hl1 

n lO Op cpi3,- MaT, HayK ~ 11.10. BOJIoeenl1 Y
&.. 

fI i).l,lIl1C ,UoKTop a tl)i3. - MaT, HayK B01l0CC 13HLI a n, 10, 
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