
PirneuuH 

pa3oBoi cne~iaJihonauoi n-ieuoi pa.i:.u ,ll;<I> 26.207.01-1 

npo npucy.i:.~euuH cryneuH AOKTopa <l>iJioco<I>ii 

3.n:o6yaaq czyrrem1 .n:oKTopa <Pirroco<Pii" lOIIIKeBHq Cepriii BiKTopoaHq, 1997 poKy Hapo.n:)l(eHm1, 

rpoMa,z:vi:HHH YKpai"HH, ocairn BHrn;a: 3aKiH~B y 2019 poui HauioHarrbHoro TeXHiqfforo 

yHiaepcHTezy YKpai"HH «KHi"BCbKHii rrorriTeXHiqHHii iHCTHT)'T iMeHi IropJI CiKopcbKOro» 3a 

crreuiarrbHicno XiMiqHa TexHorroriJI Ta iH)l(eHepiJI. I1pau10e rrpoai,nHHM iH)l(eHepoM B IHCTHT)'T: 

rrpo6rreM MaTepiarro3Haacrna iM. l.M. <l>paHueaHqa HAH YKpai"HH, M. KHi"B. BHKOHaB aKpe.n:HTOBaHy 

OCBiTHbO-HayKoBy rrporpaMy «<l>i3Hqffa xiMiJI HeoprattiqttHX MaTepiarrim>y UbOMY )I( IHCTHTyTi. 

Pa3oBa crreuiarri30Batta aqeHa pa.n:a ,[(<l> 26.207.01-1 yrnopeHa HaKa30M no IHCTHT)'TY rrpo6rreM 

MaTepiarro3HaBcTa iM. J.M. <l>paHueaHqa HAH YKpai"HH ai.n: « 18» qepBHJI 2024 poKy N2 133 y cKJia.n:i: 

rorroBH -AHaTOJiiJI EOH,[(AP.5I, .n:.x.H., rrpo<l>., 3aB. ai.n:.n:irry <l>i3HqHoi" xiMii" HeopraHiqffHX 

MaTepiarriB IHCTHT)'T)' rrpo6rreM MaTepiarro3HaBcTa iM. J.M. <l>paHueaHqa HAH YKpai"HH. 

PeueH3eHTiB - MapHHH EYnAHOBOI, .n:.x.H., cT.H. err., rrpoai.n:H. H.c., ai.n:.n:irry <l>hHqHoi" xiMil 

HeopraHiqffHX MaTepiarriB>> Toro )K IHCTHT)'T)'' 

BarreHTHHH CY,[(ABIJ;OBOI, .n:.x.H., rrpo<l>., rrpoai.n:H. H.c. ai.n:.n:irry <Pi3HqffOl xiMii" HeoprattiqHHX 

MaTepiarriB» TOro )K IHCTHT)'T)'. 

O<PiuiiiHHX orroHeHTiB - MHxaiirra TYPqAHIHA, .n:.x.H., rrpo<l>., rrpopeKTopa 3 HayKoBoi" po6oTH, 

yrrpaBJilHHJI p03BHTKOM Ta Mi)l(Hapo.n:HHX 3aB'513KiB ,[(oH6acbKOl .n:ep)KaBHOl MaIIIHH06y.n:iBHOl 

aKa,neMii", 

Borro,nHMHpa EAEDKEIJ;bKOfO, .n:.x.H., crnpIIIoro .n:ocm,nHHKa, rrpoai.n:H. H. c. Kacpe.n:pH 

HeoprattiqHOl xiMii" nbBiBCbKOro HauioHaJibHOro yHiBepCHTeT)' iMeHi IBaHa <l>paHKa. 

Ha 3aci,nattHi «08» ceprrHJI 2024 poKy pa3oaa crreuiarri3oBaHa aqeHa pa.n:a ,[(<l> 26.207.01-1 

rrpHiiHJirra piIIIeHHJI rrpo rrpHcy.n:)KeHHJI czyrreHJI .n:oKTOpa <Pirroco<Pil 3 rarry3i 3Hattb 10 11pHpo,nHHqi 

HayKH 3a crreuiaJibHicTI0102 XiMiJI Cepri10 IOllIKEBHqy Ha rri.n:crnai rry6rriqHoro 3axHCTY 

.n:Hceprnuii" «<l>a3oBi piBHOBarH y CHCTeMax Ce02-La203-Ln203, .n:e Ln =Nd, Dy, Ho, Yb». 

,[(Hceprnui10 BHKOHaHo B IHCTHT)'Ti rrpo6rreM MeTepiarro3Haacrna iM. J.M. <l>paHueaHqa HAH 

YKpai"HH, M. KHi"B. HayKOBHii KepiBHHK 0KcaHa KOPHI€HKO, .n:.x.H., crnpIIIHii .n:ocrri,nHHK, 3aB. 

Bi.n:.n:irry <l>YHKUiOHaJibHOl KepaMiKH Ha OCHOBi pi.n:KiCHHX 3eMeJib TOro )K IHCTHTYTY. 

,[(Hceprnui10 rro.n:aHo y BHrJ1J1,n1 crreu1arrbHO m.n:roTOBrreHoro pyKorrHcy, rn;o cKJia,naE:TbCJI 31 

aczyrry, 5 po3.n:irriB, BHCHOBKiB, rreperriKy IIOCHJiaHb rn.n:o.n:aTKiB, MiCTHTb 67 pHCYHKiB Ta 16 Ta6JIHUb. 

11oBHHii o6cJir po6oTH cKrra.n:ae 171 crnpiHKY. ITeperriK rrocHrraHb MiCTHTb 125 .n:)Keperr. 

3.n:o6yaaq Ma€ 1 7 HayKOBHX rry6rriKauiii 3a TeMOIO .ll:HCeprnuii", 3 HHX 5 CTaTeii y cpaxOBHX 

BH.ll:aHHJIX, 3 .sIKHX o.n:Ha CTaTT.sl y )l(JpHarri 1-ro KBapTHJIIO, O)l;Ha CTarn y )KypHarri 2-ro KBapTHJIIO, 3 



crnrri y )K)'pmmi 4-ro KBaprn:mo i 12 Te3 y 36ipHHKax KoH<l>epemi;iii 
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y ,D;HCKycii" B3SIJIH ~aCTb roJIOBa, pe:ueH3eHTH, o<Pi:uiiiHi OIIOHeHTH, imni rrpHCYTHi Ta BHCJIOBHJIH 

3ayBa)KeHHSI: 

,l.l;.x.u., npo4>., AuaToJiiii liOH,l.l;AP: 

1 . .5IKa IIOXH6Ka rrpH BH3HaqeHHi rpaHH:Ui Mi)K pi3HO<l>a3HHMH o6nacrnMH? 

,l.l;.x.u., cT.u. en. MapHua liY JIAHOBA: 

1. Ha Miii rrorJISI,n, ,nJISI OTpHMaHHSI KiH:UeBoro pe3yJibTaTY He IIOTpi6Ha TaKa BeJIHqe3Ha KiJibKiCTb 

3pa3KlB. 

2. lloMy aBTOp He BHKOpHCTOBye MeTO,D; JIOKaJibHOfO peHTreHOCIIeKTPaJibHOro aHaJii3y ,D;JISI 

BH3HaqeHHSI CKJia,niB piBHOBa)KHHX <l>a3? U:e ,D;03BOJIHJIO 6 rrpHHaHMHi y ,neCSITb pa3iB 3MeHIIIHTH 
. . . 

KlJlbKlCTb 3pa3KlB. 

3. lloMy rrpH iHTeprrpern:uii" peHTreHOrpaM aBTOp He BHKOpHCTOBye cyqacHi MeTO,nH, TaKl SIK 

PowderCell? IIpoBe,neHHSI PirneJib,n-aHani3y ,no3BOJIHJIO 6 BCTaHOBHH Bi,nHocHy KiJihKiCTb <Pa3 y 

3pa3Kax i, TaKHM qnHoM, TaKO)K 3MeIIIHTH KiJibKiCTb 3pa3KiB. 

4 . .5IKll(O aBTOp Mae BeJIHKY KiJibKiCTb 3pa3KiB, .no:uiJibHO 6yno 6 xoqa 6 ,D;JISI O,nHiei" CHCTeMH BHMipSITH 

rreBHY BJiaCTHBiCTb i rrpoaHaJii3yBaTH BIIJIHB Ha Hel <l>a3oBoro CKJia,ny, crriBBi,nHOIIIeHHSI KiJibKOCTi 

<l>a3 TOll(O. 



5. Ilp11 rrpe,ncTaBJieHHi anacHHX pe3yJibTaTiB no rro.naiifHHX c11cTeMax Ce02-Nd203 (p11c. 3 .1) i Ce02-

Ho203 (p11c. 3.6) 6a:>KaHO 6yno 6 HaBeCTH IIOBHY .niarpaMy CTaHy, 3 i"i BHCOKOTeMrrepaTypHOIO 

11acTHHOIO, HK ue 3po6neHo ,nJIH c11cTeM La203-Dy203 (p11c. 3.9) Ta La203-Ho203 (p11c. 3.13). Ue 

,nano 6 3Mory 3po3yMiTH, HK yTBopIOE:ThCH <l>a3a C, HKa ai,ncyTHH y o6ox KOMIIOHeHTiB. 

6. TaK CaMO, XOTiJIOCH 6 6a'IHTH cxeMaTH'IHO rro6y,noaaHi rroniTepMi'IHi p03pi3H IIOTpiHHHX CHCTeM. 

7. BcTaHOBJieHa HMBHiCTb peTporpa,nHo1 po311HHHOcTi ,nJIH <l>a3 B i C c11cTeM11 La203-Dy203 (p11c. 

3.9) i rrono:>KeHHH rpaHHUb <l>a3oao1 o6nacTi <l>a311 B o6yMOBJIIO€ MO)l(JIHBiCTb rrepeTHHaHHH 

o6nacTeif A+B i B+C 6JIH3bKO 1000 °C i, aiwaK, eaTeKTOl.!lHHH po3rra,n <l>a3H B 3 yTBopeHHHM 

.naocl>a3H01 o6nacTi A+C. U10 MO)l(JIHBiCTb aapm 6yno 6 o6roaopHTH. 

,ll;.x.u., npocl>. BaJieHTuua CY,ll;AHQOBA: 

1. Crrnaa11 0Kc11,nia pi,nKicHo3eMeJibHHX MeTania (P3M) ,nnH .nocni,n:>KeHb ,niarpaM CTaHY rro.naiH:HHY. 

i IIOTpiHHHX CHCTeM BHfOTOBJieHi i3 IX HiTpaTiB. Ane B .n11cepTau;iH:HiH po6oTi He OIIHCaRO 

rrepeaarH nid MeTO)lHKH rrepe.n iHIIIHMH, a TaKO:>K He BKa3aHO TeMrrepaTypH, rrpH HKHX KO:>KHa ciJib 

p03KJia,naeTbCH, a TaKO:>K He Harr11caHo peaKu;iH: u11x rrpou;ecia. Ue Ba)l(JIHBO 3HaTH THM, XTO xoTiB 

611 rrpoBeCTH aHaJIOri'IHi .nocni,n:>KeHHH. 

2. Ha )l(aJib, B po6oTi He 3aCTOCOBaHO rrrrrr FactSage., Calphad i T. II., ane B niT orJIH,ni .noniJibHO 

6yno 6 rrpoaHani3yaaTH pe3yJibTaTH CTaTeH, B HKHX BOHH 6yn11 BHKOpHCTaHi ,nJIH MO,neJIIOBaHHH 

.niarpaM CTaHY i T):(B <l>a3 CHCTeM, w:o MicrnTb P3M. U:e aa)l(JIHBO ,nJIH po3BHTKY rro,nanhIIIHX 

.nocni,n:>KeHb B u;iH: rany3i. 

3. )J;JIH p03IIIHcl>poBKH .n11cl>paKTOrpaM 3pa3K1B Te:>K 6a:>KaHO 6yno 6 BHKOpHCTOByBaTH cyqacHi 
. . 

rrporpaMH, HKl e B .noczym. 

4. B po6oTi He BKa3aHO, 3Bi,nKH B3HTO ioHHi pa.niyc11 KaTioHiB R3+, i a HKiH: c11cTeMi. Ea)l{aHo 

BHKOpHCTOByBaTb CHCTeMy ioHHHX pa,niyciB IlleH<l>nica (nO.MWlKa, .Mac 6ymu llle1101111a). 

5. B po6oTi € OIIHCKH, TepMiHOJIOfi'IHi IIOMHJIKH: II03HTHBHi (.no,naTHi) 3apH,nH, cl>paHMeHTH 

(cl>parMeHTH) rro.naiHHHX c11cTeM, 3MeHIIIeHHH po311HHHlCTb (po311HHHOCTi) Ce02, 

rrpocaiTJIIOBaJibHa (rrpocaiqy1011a), ai,n6HBHa (ai,n6HBaI011a), eMiciH:Ha Ta iHIIIi pi3HOBH)lH MeTO,niB 

eneKTpOHHOl MiKpOCKOIIil, TOW:O. 

,ll;.x.u., npocl>. MuxaiiJio TYPqAHJH: 

1. B ornH,ni niTeparypHHX ,naH11x rrpo anacT11aocTi 0Kc11.nia P3E He 3ra.nyeTbCH Ky6i11Ha Mo.n11cl>iKanrn 

Ce02 cl>JIIOopHT, HK rrpH p03rJIMi iHTepaaniB CTa6iJibHOCTi OKCH,nia (p11c. 1.1, Ta6JI. ), TaK i rrpH 

po3rJIMi lXHix KpHCTaJii'IHHX CTpYKTyp (p11c. 1.2-1.6). <l>JIIOOpHT HaBiTb He IIOTpaIIHB B rrepeJiiK 

YMOBHHX CKOpo11eHb. 

2. BBa)l{aIO 3a .nou;iJihHe rrpoKoMeHTyBaTH rrp11 3ax11cTi .n11cepTau;i1 si.nrroai,nHiCTb iHcl>opMau;il rrpo 

TeMrrepaTypHi iHTepBaJIH icHyBaHHH IIOJiiMopcl>HHX MO.!lH<l>iKau;iH OKCH,niB P3E, rrpe,nCTaBJieHOl Ha 

pHC. 1.1 i B Ta6JI. 1.3 . .5IKHH: Ha6ip )laHHX € 6iJibIII )lOCTOBipHHM i 6ys BHKOpHCTaHHH B po6oTi? 



3. B po6ori B .sIKOCTi OCHOBHOro MeTO,na .nocni_n)l(eHb BHKOpHCTaHa eJieKTpOHHa MiKpOCKOniSI. Eyno 

6 .non;iJibHO peani3yBaTH i"i MO)l(JIHBOCTi )lJISI BH3HaIJeHHSI xiMiIJHOro CKJia.ny cpa3 xoqa 6 B OKpeMHX 

KOHrpOJibHHX 3pa3Kax KO)l(HOl 3 CHCTeM. 

4. OKpeMoro 3ayaa)l(eHH.sI 3acnyroaye HMBHicTb y 3pa3Kax, mo MiCT.sITb OKCH)lH JiaHTaHY i HeO,nHMy, 

ri.npoKcH,nHHX cnonyK, a TaKO)l( npe,ncrnaneHH.sI i o6roaopeHH.sI raKHX pe3yJibTaTiB. Ha crnp. 52 

,nHceprnHT 3ra.nye CXHJibHiCTb I.J;HX OKCH,niB .no ri.nparnu;iI, ane He BKa3Y€ Ha lXHIO BHKJIIOIJHY 

ri,nparnu;iIO y 3pa3Kax. B no,nanhmoMy, Ha ,nHcppaKTorpaMax (pHc. 3 .12, 3 .17) noKa3aHi niKH, 

Bi,nHeCeHi .no ri,npOKCH,niB, a B Ta6JIHI.J;.sIX 3.1, 3.3-3.6, 4.1, 4.6 ni.n Il03Ha1IKOIO <A>-cpa3H no 

3aMOBIJYBaHHIO HaBe,neHi napaMeTpH eJieMeHTapHOl KOMipKH, BJiaCTHBi ,nJISI Bl)lilOBl)lHHX 

ri,npOKCH,niB. IlpH I.J;bOMy, B Ta6JIHI.J;.sIX, TeKCTi i ni,nnHcax .no pHCYHKiB, 3HOBY )I( TaKH 3a 

3aMOBIJYBaHH.sIM, ri.npoKcH,nHi cpa3H no3HaIJaIOTbC.sI .sIK <A>, <A*>, [A*], (A*), A-La203*, A*

La203. TaKO)l(, B reKcri ,nHceprau;il i ny6niKau;i.s1x He o6roaopIO€TbC.sI BITJIHB ri,nparnu;iI 3pa3KiB Ha 

pe3yJibTaTH BHMipIOBaHb i BJiaCTHBOCTi 3pa3KiB, .sIKi 3MBJieHi .sIK nepcneKTHBHi ,nJISI npaKTHIJHoro 

BHKOpHCTaHH.sI. 

5. 06roaopeHH.sI pe3yJibTaTiB .nocni_n)l(eHb Mae cpopMaJibHHli xapaKrep. BKa3YIOIJH Ha <<Hali6inhmy 

o6nacTb roMoreHHOCTi» cpn10opHry B .nocni_n)l(eHHX i3orepMi1IHHX nepepi3ax a6o Ha asirnyricTb 

IJH BHnyKJiiCTb KOHI.J;eHrpau;iliHHX o6nacreli p031IHHHOCTi cpa3 (.sIKi, .no pe1Ii, ai.nrnopIOIOTbC.sI B 

KO)l(Hili CHCTeMi), ,nHcepTaHT He po6HTb cnpo6H MO,neJIIOBaHH.sI a6o, XOIJa 6, o6roaopeHH.sI 

no.ni6HHX 3aKOHOMipHocreli. He3p03yMiJIHM e 3ra,nyaaHH.sI «3HH)l(eHH.sI ,nHcpy3iliHHX npou;ecim> 

( CTOp. 151, OCTaHHili p.s1,noK). He3p03yMiJio, IJOMY He npoae,neHO nopiBH.sIHH.sI pe3yJibTaTiB 

BJiaCHHX ,nocni_n)l(eHb i3 3p06JieHHMH paHime B ,naHili HayKoBi rpyni pe3yJibTaTaMH nporn03y )lJISI 

rpHKOMilOHeHTHHX CHCTeM? 

6. ,[(Hceprau;i.s1 ocpopMneHa HeoxaliHo MlCTHTb 6araTO TeXH11IHHX IlOMHJIOK HeTOIJHOCTeli, 

HanpHKJia,n;: B AHornu;il npH onHci 3Micry P03,niny 1 He 3ra,n;yeTbC.sI iHcpopMan;i.s1 npo cHcTeMH 

La203-Ln203, .sIKHM npHCB.sIIJeHa 3HaIJHa qacTHHa n;horo po3,niny; y Bcryni npH onHci crpyKrypH 

Ta 06' €MY )lHCeprau;iI HeBipHO Ha3BaHi ri crpyKrypHi CKJia,n;oai; iOHHi pa,n;iycH MeTaJiiB HaBe,neHi 

B pi3HHX MiCI.J;.sIX B pi3HHX O)lHHHI.J;.sIX BHMipIOBaHH.sI; B Ta6JI. 4.1 nepennyraHi MiCI.J;.sIMH KOJIOHKH, 

a Ha pHC. 5.1 nepennyTaHi MiCI.J;.sIMH KOMilOHeHTH, mo po6HTb HaBe,neHi pe3yJibTaTH Kypli03HHMH; 

6e3CYMHiBHHM (<JiaHcpxaKOM» ,nHcepTaHTa € ai,ncyTHiCTb HyMepau;il 3araJibHHX BHCHOBKiB. 

,l.l;.x.H., cTapmHii .i:.ocJii.i.HHK Bono.r.HMHp EAEDKE~bKHH: 

1. Y po3,nini "OrJI.sI,n niTeparypH" .nou;inbHO 6yno npHBeCTH oKpeMHH ni,np03,nin i3 crpyKrypHHMH 

oco6JIHBOCT.sIMH KpHCTaJiiIJHHX crpyKryp CilOJIYK .nocni_n)l(eHHX CHCTeM, a nireparypHi ,naHi 

3BecTH y ai.nnoai,nHy rn6JIHI.J;IO. HanpHKJia,n;, JIHme ,naHi mo.no napaMerpia KpHcTaniIJHoI rpaTKH 

)lJISI La203 CHJibHO ai.npi3H.sIIOTbC.sI ai.n a = 1.1414 HM [JSSC 1999, 144, 68] .no a=l.0605 HM 

[INOMAF, 1986, 22, 774]. KpHTHIJHa on;iHKa po36i)l(HOCTeli ,naHHX napaMerpia KpHcraniIJHHX 

crpyKryp 6inhm noaHime npoin10crpyaana 6H .sIK craH ,nocni_n)l(eHb TaK i ni,nxo,nH aarnpa ,no 

eKcnepHMery. 



2. y po3~irri 1.1 (CT. 25) CTBep~)l(Y€TbC.sI icHyBaHHH mnne 5 rrorriMopqrnmc MO~HcpiKauili OKCH~iB 

rraHTaHO"i~in, rro3HaqeHmc .siK A, B, C, H i X. Hacrrpan~i 0Kc11~in e 6irr1>me. Mo)l(JIHBO TYT li~eT1>c.s1 

npo cecKBioKc11~11 Ln203? 

3. IloH.sITTH BaJieHTHOCTi i czyneHa OKHCHeHH.sI (p03~irr 1.1 'CT. 25) aBTOp rro~ae O~HaKOBO. O~HaK 

ue ~Ba phHi TepMiHH. BarreHTHicTb ni~o6pa)l(a€ Kirr1>KicT1> xiMiqHHX 3a'.s13Kin i rro3HaqaeT1>c.s1 

pHMCbKHMH qHCJiaMH y ~Y)l(Kax, a czyrriHb OKHCHeHHH Bi~o6pa)l(a€ YMOBHHH 3apa~ HOHa i Ma€ 

II03HTHBHe q11 HeraTHBHe 3HaqeHH.sI. 

4. ABTOp B)l(HBae HeKopeKTHe npe~crnnrreHH.sI xiMiqHHX cpopMyrr (cT. 52) (La,Nd)(OH)J, 

((La,Nd)OOH), (La,Nd)203. y p03~irri li~eTbC.sI He rrpo 3MiIIIaHi ri~pOKCH~H ~ OKCH~ JiaHTatty 

Ta HeO~HMY' a npo OKpeMi cnorryKH .sIK rraHTaHY TaK i HeO~HMY' TOMY "ix crri~ po3~iJI.sITH OKpeMHMH 

cpopMyrraMH HarrpHKJIM OKCH~ rraHTaHY Ta OKCH~ HeO~HMy. 

5. y TeKCTi ~Hceprnuil CTBep~)l(Y€TbC.sI, rn:o cpa30Bi piBHOBam ~ocrri~)l(eHHX CHCTeM 6yJIH 

BCTaHOBJieHi rrpH rreBHHX TeMrrepazypax. HarrpHKJIM ~JI.sl CHCTeMH Ce02-Nd203 piBHOBarH 

BCTaHOBJieHi npH 1500 °C. O~HaK 3a po3~iJIOM 2.1 BHroTOBJieHi 3pa3KH OXOJIO~)l(YBaJIHCb pa30M 

i3 niqKoIO. Y TaKOMY BHIIMKY TeMrrepazypa cpa30BHX pinHonar He 6yrra 3acpiKconaHa, a 6yn 

npone~eHHH JIHIIIe CHHTe3 cpa3 rrpH TaKiH MaKCHMaJibHiH TeMrrepazypi. I3 BHKJIMeHoro TeKCTY 

He3p03yMirro .sIKHM qHHOM cpiKcynarracb piBHOBa)l(Ha TeMrrepazypa? 

6. y po3~irri 3.3, pHC. 3.9 npe~CTaBJieHi cpa30Bi piBHOBam CHCTeMH La203-Dy203. y TeKCTi Tay Ta6JI. 

3.3 u1>oro p03~irry npHBe~eHi pe3yrr1>TaTH peHTreHocpa3onoro aHarrhy ~ocrri~:>KeH11x 3pa3KiB Ta 

yTOqffeHi napaMeTpH rpaTOK y .sIKHX BH.sIBJieHo rr11me ri~poKcH~ rraHTatty La(OH)J, aKHli 

KpHCTarrhy€TbC.sI y CTPYKTYPHOMY THni UC13 crrr P63/m) iHIIIOMY Hi)I( OKCH~ JiaHTaHY - La203 

(CT La203, rrr P-Jml). y ~ocrri~)l(eHi OKCH~ rraHTaHY norriMopcpHOl MO~HcpiKaui"i A He 

BHanrreHo . .5IKHM q11HoM TO~i BCTaHonrreHa po3~HHiCTb Dy203 y La203 Ta no6y~onaHa 

Bi~rroni~Ha ~irpaMa CTaHy? U:e CTOCY€TbC.sI i iHIIIHX CHCTeM y .sIKHX O~HHM i3 KOMIIOHeHTiB € 

La203. 

7. B ycix npe~crnnrreHHX po3paxyHKax napaMeTpin erreMeHTapHHX KOMipoK Heo6xi~Ho BKa3yaarn 

CTaH~apTHi ni~xHneHH.sI. BoHH ni~o6pa)l(aIOTb .siK .siKiCTb yToqffeHH.sI TaK i cni~aTb rrpo CTaH 

caMoro 3pa3Ka, lioro KpHCTaJiiqffiCTb. Ha pHc. 3.17 rrina IIIKarra no3HaqeHa He npaBHJibHO. He 

IlOTpi6HO BilHCyBaTH ~ ~eKiJibKOX po3~irreHHX ~HcppaKTorpaM O~HaKOBe Il03HaqeHH.sI 

a6COJIIOTHHX iHTeHCHBHOCTeii, a ni~IIHCaTH i"i JIHIIIe 3ararrbHO .sIK Bi~HOCHa iHTeHCHBHiCTb, 

npHBiBIIIH KO)l(HY ~HcppaKTOrpaMy ~o O~HOl IIIKaJIH. 

8. Ha ~HcppaKTorpaMax 306pa)l(eHHX Ha p11c. 3 .12 Ta 3 .17 cnocTepiraeT1>c.s1 ~Hcpy3HHH rriK npH KyTax 

~ 22° 20. U:eli niK O~HaK cpaKTHqHo Bi~cyTHiH Ha ~HcppaKTOrpaMax 80%La203+20%Ho203 Ta 

20%La203+80%Ho203. qHM 3YMOBJieHa IlO.sIBa UbOro niKy a6o lioro Bi~CYTHiCTb? 

9. qHM 3yMonneHa 3MiHa nop~KY npe~crnnrreHH.si rrapaMeTpin erreMeHTapHo"i KOMipKH R cpa3H 

rrpHBe~eHOl y Ta6JI. 4.5 no Bi~HOIIIeHHIO ~o rrpOTOTHny, .sIKHH KpHCTarrhyeTbC.sI y rrr Pnma. 



10. lloM)' Ha MiKpOCTPYKTypi pHCYHKY 4.25a y Bi,n:6HTHX erreKTpOHax crrorryKa i3 6iJihIIIHM BMiCTOM 

Ba)l(qJIX P3E (La Yb03) e TeMHOIO, a crrorryKa i3 MeHIIIHM BMiCTOM P3E (Ce02) e cnirno10 3a 

KOHTpaCTOM? 

11. IlpH ¢opMyBaHHi CIIHCKY BHKOpHCTaHHX )l;)l(eperr He )l;OTpHMaHO BHMOr O)l;HOro ¢opMary a6o 

BHMor HanioHaJibHoro crnH,n:apry YKpa"iHH ~CTY 8302:2015. 

12. TeXHilflli rroMHJIKH: 

a) IIOTpe6yIOTb p03'xcHeHHH II03HaqeHH 3ipo~OIO "*" BHKOpHCTaHi y TeKCTi Ta rn6m1nxx: A*, 

La203* (cT. 81); 

6) CT. 119. La4+ Ta Ho4+ rrorpi6Ho BHrrpaBHTH ni.n;rroni.n;Ho Ha La3+ Ta Ho3+; 

B) Ha CT. 127 BKa3aHo, mo La203 Ha IIOBiTpi ri.n;paTye. llH rrpaBHJibHO TYT BHKOpHCTaHHH TepMiH 

"ri.n;parye"?; 

r) CT. 128 Ta y iHIIIHX Micnxx: " crpyKrypa rrepOBCKiry i3 poM6itIHHM BHKpHBJieHHHM". 3aMiCTb 

TepMiHy "BHKpHBJieHHX" y KpHCTaJIOXiMil B)l(HBa€TbCH TepMiH ".n:e¢opManix", mo Bi.n;o6pa)l(a€ 

3MiHy KpHCTarriqHo"i rpaTKH B ycix HarrpHMKax rrpH HKiH: i"i BY3JIH TaKO)I( 3MiHIOIOTb CBOl 

IlOJIO)l(eHHH. 

Pe3yrrI>TaTH ni.n;KpHToro rorrocynaHHH: 

«3a» 5 qrreHiB pa.n;H, 

«IlpOTH>> 0 qJieHiB pa,n:H, 

«YTpHMaJIHCH» 0 qrreHiB pa.n;H. 

Ha rri,n:cTani pe3yJII>TaTiB ni,n:KpHToro rorrocynaHHH pa3oBa cnen1arr13onaHa nqeHa pa.n;a 

npHcy,n:)l(ye Cepri10 IOIIIKEBHllY cryniHh .n;oKTopa ¢irroco¢il 3 rarry3i 3HaHb 10 IlpHpo,n:HHqi 

HayKH 3a cneniarroHicTIO 102 XiMix. 

rorrona pa3ono1 crreniarri3oBaHo"i nqeHo"i pa.n;H, 

Jl:.X.H., npo<P AHaTOrriH: EOH~AP 

€Brettix KMPHJIIOK 


