
OT3hIB O<l>HIJ,HAJihHOro OIIIIOHEHTA 

Ha ,n:11ccepTaumo Ha COl1CKaH11e yqeHOH CTerreHl1 KaH,n:11,n:aTa cp11311KO­

MaTeMaT11qecKl1X HaYK 

Ka,n:eTOBOH AneKcaH,n:phI Bna,n:11M11poBHhI 

Ha TeMy: «.D:ecpeKThI CTPYKTYPhI 11 HeJI11HeliHo-orrT11qecK11e csolicTBa 

ner11poBaHHDIX Kp11CTaJIJIOB Hl106aTa Jil1TIDI» 

no crreu11aJibHOCTH 1.3.8 - cp11311Ka KOH,n:eHc11poBaHHOro COCT051Hlf51. 

H1106aT Jil1TH51 LiNb03 o6na,n:aeT p51,n:OM YHHKaJihHhIX CBOHCTB, 

06ecrreq11saIOIUHX nmpoKoe rrp11MeHeH11e ero KpHCTaJIJIOB B pa3Hoo6pa3HhIX 

o6JiaCT5IX, TaKHX KaK OITTHKa, aKyCTl1Ka, Jia3epHa51 TeXHHKa If ,n:p. B '.HOM CB51311 

3KCrrep11MeHTaJibHhie If TeopeT11qecK11e 11CCJiel(OBaHH51 BJil15IHIDI ner11pyIOIUHX 

rrp11Meceli Ha H3MeHeH11e, yc11neH11e 11 rro,n:asneH11e 3KcrrnyaTau110HHhIX 

xapaKTep11cT11K LiNb03 5IBJI5IeTC51 BeChMa llKfllYa.JlbHOU 3a,n:aqeli 
/ 

KOH,n:eHCHpOBaHHOrO COCT051Hlf51. 

Ql11311Kl1 

Pa6oTa o6na,n:aeT HeCOMHeHHOH HllYllHOU H06U3HOU, KOTOpa51 3aKJIIOqaeTC51 

B ycTaHOBJieHl111 Mo,n:eneli pacrrpe,n:eJieHl151 co6CTBeHHblX If rrp11MeCHblX ,n:e¢eKTOB 

B CTPYKType LiNb03, orrpe,n:eneH1111 CTPYKTYPHOH 06ycnoBJieHHOCT11 rroporoBhIX 

3cpcpeKTOB, rrp11 KOTOpbIX rrpo11cxo,n:11T cyiuecTBeHHI>Ie 113MeHeHl151 

3KCITJiyaTaUHOHHDIX xapaKTepHCTHK KpHCTaJIJIOB. IlonyqeHHDie aBTOpOM 

pe3yJinTaThl HOC5IT BeCI>Ma cpytt,n:aMeHTaJibHblll xapaKTep, a npaKfllUlleCKllR 

3HllllUMOCfllb peueH3HpyeMOH ,n:11ccepTaUHOHHOH pa60Tbl 3aKJIIOqaeTC51 B 

B03MO)KHOCTH HCITOJib30BaHIDI MaTepHaJIOB aBTOpa rrp11 COBeprneHCTBOBaHHl1 

TeXHOJIOrHH ner11poBaHIDI KpHCTaJIJIOB HHo6aTa Jil1Tl151 ,IJ:JI5I IlOBbIIIleHl151 11X 

orrT11qecKoli CTOMKOCT11 11 ,n:n51 co3,n:aH115I 6onee 3QlQleKTl1BHhIX ycTPOHCTB 

reHepau1111 11 rrpeo6pa30BaH115I Jia3epHoro 113nyqeH115I. 

,D;11ccepTau1151 Ka,n:eTosoli AneKcaH,n:pbI Bna,n:11M11poBHhI Harr11caHa 

rpaMOTHhIM HayqHhIM 513hIKOM, 113JIO)KeHa Ha 162 CTPaH11uax Marn11Horr11cHoro 

TeKcTa, BKJIIOqaeT B ce651 71 p11cyHoK 11 3 8 Ta6n11u. Crr11coK u11T11pyeMnIX 

11CTOqHl1KOB COCTOl1T 113 128 HaHMeHOBaHHM. OcHOBHble pe3yJibTaTbl pa6oTbl 

113JIO)KeHDI B 14-Tl1 CTaTb5IX B peueH311pyeMbIX 113,n:aHl15IX, BXOJ:J:5IIU11e B 6a3DI 
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.n:aHHhIX Web of Science 11 BAK. Pe3yJihTaThI pa6oThI .UOKJia.UhIBaJillCh Ha 16-TH 

poCCllHCKHX 11 Me)K.n:yHapo.n:HhIX Hayq}fhlX KOHcpepeHIJJtlX H CeM11Hapax. 

JlnqnhIH BKJia;::i; COHCKaTeIDI B .n:11ccepTaU,HOHHYIO pa6oTy 3aKJIIOqaJIC51 B 

rrpoBe.[(eHHH peHTreHorpacp11qecKHX 3KCIIepHMeHTOB, o6pa60TKe peHTreHorpaMM, 

IIOJIHOIIpOcpHJibHOM aHaJIH3e crreKrpOB, rronyqeHHH 3KCIIep11MeHTaJihHbIX .n:aHHhIX 

rro orrT11qecKoi1 crreKrpocKorr1111, crreKrpocKorr1111 KPC, <DIIPC, na3epHoi1 

KOHOCKOIIHH H HX COIIOCTaBJieHllH c peHTreHOBCKHMH .n:aHHhIMH, COCTaBJieHHH 

anropHTMa pacqeTa H orrpe.n:eneHHll HeJIHHeHHO-OIITHqecKHX K03cpcp11u,11eHTOB 

HCCJie.n:yeMhIX KpHCTaJIJIOB H1106aTa JIHT1151. 

Ha 3alll,HTY aBTop Bhrnoc11T qeThipe 3arn;11rn;aeMhIX rroJIO)KeHAA. 3aMeqy, qTo 

c ToqKH 3peHI151 OIIIIOHeHTa 3arn;11rn;aeMbie IIOJIO)KeHI151 1 H 4 ccpopMyn11poBaHbl He 

COBCeM y.n:aqHo: TepMHH «HJihMeHHTOIIO.U06Hoe qepe.n:oBaHHe» BBO.[(HTC51 aBTOpOM 

6e3 BC51KHX rrpe.n:BapHTeJihHbIX o6b51CHeHHH (11 c ToqKH 3peHH51 OIIIIOHeHTa BeChMa 

crropeH; CM. HH)Ke ), a reKcarOHaJihHbIH HH.[(eKC IIJIOCKOCTH (hki[) 3arr11caH Boo6rn;e 

HeBepHO. IloJIO)KeHHe 4 CJie.[(OBaJIO 6bI o6be.[(11HHTh B O.[(HO rrpe.r:t:JIO)KeH11e, y6paB 

CJIOBO «CJie.[(OBaTeJibHO». 

Ilo crpyKType pa6oTa BKJIIOqaeT B ce651 BBe.[(eHHe, II51Tb rJiaB, 3aKJIIOqeHHe, 

CIIllCOK JIHTepaTyphl H .[(Ba rrpHJIO)KeHI151. IlepBaH rJiaBa 51BIDleTC51 JIHTepaTypHbIM 

o63opoM. PaccMarp11Ba5I ero B u,enoM, MO)KHO OTMeTHTh 3Haq11TeJihHYIO pa6oTy, 

rrpoBe.r:t:eHHYIO aBTOpOM, ITO CHCTeMaTH3aU,HH COBpeMeHHOro 06IIJ11pHoro 

MaTep11ana o CTPYKType 11 CBOHCTBax KpHCTaJIJIOB H1106aTa JIHT1151 11 11x H3MeHeHHH 

rrpH pa3JIHqHhIX cj_}113HKO-Xl1Ml1qecKHX B03.[(eHCTBH51X, BKJIIOqa51 ner11poBaH11e 

pa3n11qHhIM11 rrp11MeCHhIM11 110HaM11. K 3TOH rnase y orrrroHeHTa HMeeTC.H p51.U 

BOIIpOCOB H 3aMeqaHHH. 

TaK, HeK0Topy10 .n:oca.uy Bhl3Bano 0611n11e .n:oca.n:HhIX HeToqHocTett rrp11 

OIIHCaH1111 KpHCTaJIJIHqecKHX crpyKTyp, rrpHBe.r:t:eHHhIX aBTOpOM Ha crpaHHU,ax 11-

13. TaK, asTop YTBep)K.n:aeT, qTo 3JieMeHTaMH c11MMerp1111 rpyrrrrhI R3c 51BJI51IOTC51 

och TpeThero rrop51.r:t:Ka 11 TPH rrnocKOCTH CKOJih351lll,ero orpa)KeHH51. 0.n:HaKo, 

IIOMHMO rrepeq11crreHHhIX B Me)K.n:yHapo.n:HoM CHMBOJie 3JieMeHTOB CHMMerprm B 

3TOH rpyrrrre co.n:ep)K11TC51 ern;e 6onhIIJOe q11crro oceM: 11 rrrrocKocTett (31, 32, n ), 

rro.HBIDIIOII.1,HXC.H B pe3yrrhTaTe B3aHMo.n:ei1cTBI151 rropo)K.[(aIOrn;11x 3rreMeHTOB c R 
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TpaHCJUIIJJieH, l:J:TO . MO)l(HO nocMOTpeTh Ha rpaqmKe 3TOH npocrpaHCTBeHHOH 

rpyrrnhI. 

He Ol:J:eHb nOH51THO, qTo aBTOp Ha3hIBaeT HJihMeHHTOM H HJihMeHHTOBhIM 

MOTHBOM - Be.[(h crpyKTypa FeTi03 KaK pa3 H xapaKTep113yeTC5I nOCJIOHHhIM 

3ano11HeHHeM 2/3 OKTa3.UpH11eCKHX nycTOT nJIOTHei1:rnei1: ynaKOBKH KMCJiopo.noB c 

MOTHBOM B.UOJih ocH c Fe-Ti-o-Fe-Ti- o. KaK MO)l(HO Boo6ru:e cpaBHHBaTh 3TOT 

MOTHB c nepOBCKHTOBhIM? Be.uh KOpytt.[(OBhIH (HJihMeHHTOBhIH) MOTHB 

npe.unonaraeT pe6epHoe H rpaHHOe CO"CJ:JieHeHHe KaTHOHHhIX OKTa3.[(pOB Me)l(.uy 

co6oi1:, Tor.ua KaK B rrepOBCKHTe OKTa3.[(pbI coe.[(HH5IIOTC51 HCKJIIOl:J:HTeJibHO 

BepIIJHHaMH, CJie.[(OBaTeJihHO y 3THX .UBYX crpyKTYPHhIX THnOB COBeprneHHO 

pa3Ha51 TOnOJIOr1151. Boo6ru:e, cne.uyeT o6paTHTh BHHMaHHe, qTo B nocJie.[(HHe rO.[(hl 

no TepMHHOM «nepOBCKMT» qacTo OnHCbIBaIOT MHoroq11c11eHHI>1e 

KpHCTaJIJIHqecKHe crpyKTYPI>I, crporo roBOp51, He OTHOC51IIJ:HeC51 K 3TOMY 

crpyKTYPHOMY THrry (11Hor.ua OT cnoBa «COBCeM»). Be.uh .ua)l(e np11 coxpaHeHHH 

TpexMepHoro KapKaca H3 BeprnHHHO-CB513aHHhIX OKTa3.npoB coe.[(HHeHHe MO)l(eT 

OTHOCHTC51 K THny GdFe03 c KOOp.[(HHaIJ:HOHHhIMH l:J:HCJiaMH 8 11 6, a He 12 H 6 KaK 

y nepoBCKHTa. 0TMeTHM TaK)l(e, l:J:TO B <<H.[(eaJibHOH nepoBCKHTOBOH crpyKrype» He 

MO)l(eT 6I>ITh HHKaKHX «cT0116ri:oB, napanneJihHhIX ocH Z», KaK yTBep)l(.uaeT aBTop 

Ha CTpaHHIJ:e 12. 

TaK)l(e HenoH51THO, Ha KaKoM ocHoBaHHH aBTop yTsep)l(.[(aeT, qTo CB513H Nb-0 

.u1111Hoi1: 1,89 A «KOBaJieHTHI>Ie»? CTeneHh HOHHOCTH 3Toi1: CB513H MO)l(HO ori:eHHTh 

no MHOroqHCJieHHhIM 3MnHpHqecKHM ci>opMyJiaM Ha OCHOBaHHH cyru:ecTBeHHOH 

pa3HOCTH 311eKrpooTpHIJ:aTeJII>HOCTei1: 3THX .UByx 3JieMeHTOB. YTBep)l(.neHHe, qTo 

HOH Nb B OKTa3.Upe pa3Meru:aeTC51 «)l(eCTKO», a Li «CBo6o.n:Ho» TaK)l(e He 

COOTBeTCTByeT .ueiiCTBHTeJihHOCTH H onpoBepraeTC51 caMHM aBTOpOM 6yKBaJihHO 

11epe3 HeCKOJihKO CTpOK npH aHaJIH3e .[(JIHHHhIX H KOpOTKHX paccT051HHH B 

OKTa3.[(pax (pHc. 2). TaK pa3HHIJ:a B KopoTKHX (1,889 A) H .[(JIHHHhIX (2, 112 A) 

CB513ei1: Nb-0 cocTaBMeT 12%, a B JIHTHeBOM OKTa3.Upe (2, 239 H 2,068 A) - Bcero 

8%. KaKOH )Ke H3 HOHOB 6011ee nO.[(BH)l(eH? 

lfa 3aMeqaHHH pe.naKIJ:HOHHoro xapaKTepa OTMe11y npe.ncTaB11eH11e 

rpacl>1111ecKoro MaTepHana B 3Toi1: rnaBe. HeKoTopoe He.noyMeHHe BhI3BaJIO y 

onnoHeHTa npaKTHqecKH nOBCeMeCTHOe npHCYTCTBHe aHrJI0513hll:J:HhIX IIO.[(nHceH: B 
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3HaqJITenbHOH qacTH pHCYHKOB (7' 9-16 
' 

a TaK)l(e 58-60 B nrnBe 5), 

npe.ncTaBneHHbIX aBTOpOM. HecMOTP.51 Ha TO, OHM qaru:e BCero KOppeKTHO 

3aHMCTBOBaHbl H3 nepBOHCTOqHJIKOB, HX a.nanTaD;H.51 Ha oqmu;HanbHblll 513blK 

,[(HCCepTan;HOHHOro HCCile,[(OBamrn c 0,[(HOBpeMeHHbIM ynyqrueHHeM KaqeCTBa c 

ToqKJI 3peHH51 onnoHeHTa He norpe6oBana 6b1 OT aBTopa 3HaqJITenbHbIX ycHnHH. 

TaK)l(e Heo6XO,[(HMO OTMeTHTb HeBepHoe HCITOilb30BaHHe aBTOpOM TepMHHa 

«perneTKa» BMeCTO crpyKTYPbI (CM. crp. 20, 27' 30 H .nanee B nocne.nyIDW:HX 

rnaBax). PerneTKa - 3TO 3neMeHT CHMMerpHH nepBoro po.na, ocyru:ecTBil51IOW:HH 

napannenbHbIH nepeHoc; HX Bcero 14. Ilo3TOMY BKila,[(bIBaTb B 3TOT TepMHH 

KOHKpeTHOe XHMJiqecKoe HanonHeHHe rpexMepHoro npocTpaHCTBa HeBepHO 

npHHU:HIIHanbHO. 

rJiaBa 2 IIOCB51W:eHa OITHCaHHIO MeTO,[(HK CHHTe3a o6pa3D;OB H MeTO,[(OB 

HCCile,[(OBaHH.51, HCITOilb3yeMbIX aBTOpOM ,[(Il.51 nonyqeHH51 cpaKTJiqecKoro MaTepHana 

pa6oTbI. K 3TOH rnaBe y onnoHeHTa 3aMeqaHHH HeT. 

rJiaBa 3 CO.[(ep)l(HT aHanH3 H3MeHeHHH ,[(H<PpaKD;HOHHbIX KapTHH KpHCTaililOB 

m106aTa IlHTH.51 pa3nJiqHoro COCTaBa H npoaHailH3HpOBaHbI rrpHqJIHbl 

B03HHKHOBeHH51 Ha HHX .nononHHTenbHbIX orpa)l(eHHH. K 3TOH rnaBe HMeeTC.51 

HeKOTOpoe KOnJiqeCTBO 3aMeqaHHH, B OCHOBHOM, pe.naKD;HOHHoro xapaKTepa. TaK, 

B Ta6nHu;e 9 HeT HHKaKoro o6'b51CHeHH51 CHMBOilOB, npe.ncTaBneHHbIX B CTon6u;e 

12. Ha pHCYHKe 32a H3o6pa)l(eHa nocne.noBaTenbHOCTb 3arronHeHH51 OKTa3.npoB, 

KOTopyIO aBTOp Ha3bIBaeT «HOpMailbHOH» (Li-Nb-o-), a He «HilbMeHHTOBOH» (Li­

o-Li-Nb-), XOT.51 YTBep)l(.[(aeT o6paTHoe. TaK)l(e OTMeqy y)l(e ynoMHHaBrny10c51 

He6pe)l(HOCTb rrpH HaIIHCaHHH reKcaroHanbHbIX CHMBOilOB orpa)l(eHHH H 

IlilOCKOCTeH - B reKcaroHanbHOH CHHrOHHH HH,[(eKCbl co.nep)l(aT qeTbipe CHMBona, 

a He rpH. 

B rJiaBax 4 u 5 npHBe,[(eHhl Hccne.noBaHH51 KpHcTannoB HHo6aTa nHTH51 

nerHpoBaHHbIX U:HHKOM H pe.nKo3eMenbHbIMH 3neMeHTaMH. B HHX .nocTaToqHo 

y6e,[(HTeilbHO o60CHOBbIBalOTC51 OCHOBHbie IlOilO)l(eHH.51, BbIHOCHMbie aBTOpOM Ha 

3aW:HTY. AHanH3 npe.ncTaBneHHoro B 3THX rnaBax MaTepHana no3BOn51eT cqJITaTb 

3am:um:aeMhle aBTopoM noJioJKeHHH .LJ:OKa3aHHhIMH. Ifa 3aMeqaHHH K 3THM 

rnaBaM OTMeqy IlHIIIb O,[(HO. ABTOp Il0CT051HHO CB513bIBaeT HCKa)l(eHHe OKTa3.[(pOB 

IlHIIIb c pa3HHu;ei1: KOpOTKHX H ,[(IlHHHbIX paCCT051HHH MeTanil-KHCnopo.n. c ToqKJI 

3peHH51 onnoHeHTa 3TO B KOpHe HeBepHO. c 0,[(HOH CTOpOHbI, OKTa3.[(p MO)l(eT 
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OCTaBaTbC51 H.[(eaJibHbIM c reoMeTpttqecKOH TOqKH 3peHH51 H nptt BbIXO.[(e 

u:eHrpa.JibHOro KaTHOHa tt3 u:eHrpa Mace nontt3.z:i:pa, a c .z:i:pyroii cTopoHhI 

ttcKa)l(eHtte MO)l(eT onpe.z:i:eAAThC51 eiu:e H .z:i:ttcnepctteii yrnoB ( aHrn. - «angle 

variance»), KOTopyIO aBTOp, K CO)l(aJieHHIO, HHKaK He npttHHMaeT BO BHHMaHtte. 

3Ta u:mppoBa51 xapaKTepHCTHKa HCKa)l(eHH51 MO)l(eT 6bITb nerKO paccqttTaHa .z:i:n51 

KOHKpeTHbIX OKTa3.[(pOB c noMOID:blO IIIHpOKO H3BeCTHbIX cpopMyn. 

B KaqecTBe ttTora npoBe.[(eHHoro aHaJitt3a .z:i:ttccepTaU:HOHHOH pa6oTbI 

«.I.J:ecpeKTbl crpyKTYPbl H HenttHeHHO-OnTHqecKtte CBOHCTBa nerttpoBaHHbIX 

KpttcTa.JinOB Htto6aTa nttTH51» Ka.z:i:eTOBOH AneKcaHJJ:pbI Bna.z:i:ttMttpOBHbI MO)l(HO 

cKa3aTb cne.z:i:y10iu:ee. ABTop npe.z:i:cTaBttn 3aKoHqeHHoe HayqHo­

KBa.JittcpttKaU:HOHHOe HCCne.z:i:oBaHtte, B KOTOpOM ycneIIIHO perneHa Ba)l(Ha51 3a.z:i:aqa: 

onpe.z:i:eneHtte Hatt6onee onTHMaJibHbIX KOHU:eHTpau:ttii H noporOBbIX 3HaqeHHH 

npttMeCHbIX KOMnOHeHTOB B KpHCTa.Jinax Htto6aTa nHTH51, qTo n03BOn51eT 

Hcnonh30BaTb nonyqeHHbie aBTOpOM pe3ynhTaThI npn COBeprneHCTBOBaHJIJI 

TeXHOnorJIH nernpoBaHH51 3THX KpHCTaJinOB, B TOM qttcne .z:i:n51 C03.[(aHH51 6onee 

3cpcpeKTHBHbIX ycTpOHCTB .z:i:n51 reHepaU:HH H rrpeo6pa3oBaHH51 na3epHoro 

H3nyqeHH51. 

C.z:i:enaHHhie onnoHeHTOM 3aMeqaHJI51 He H3MeH51IOT 06iu:y10 BeCbMa 

nonO)l(HTenhHYIO ou:eHKY peu:eH3ttpyeMOH pa6oThI; OHH HOC51T B 6onhIIIeH CTeneHH 

peKOMeH.[(aTenhHbIM xapaKTep. 

Co.z:i:ep)l(aHtte .z:i:ttccepTaU:HOHHOH pa6oThI nonHOCThIO orpa)l(eHo B 

aBTOpecpepaTe H COOTBeTCTByeT cneu:ttaJibHOCTH 1. 3. 8 <«PJI3JIKa 

KOH.[(eHcttpoBaHHOro COCT051HH51» (no cptt3HKO-MaTeMaTttqecKHM HayKaM) a TaIOKe 

KpttTeptt51M, onpe.z:i:eneHHbIM nn. 2.1-2.5 IIono)l(eHH51 o npncy)l(.z:i:eHJIH yqeHhIX 

cTeneHeii B MocKOBCKOM rocy.z:i:apcTBeHHOM yHnBepcnTeTe JIMeHJI M.B. 

JloMoHocoBa; oHa ocpopMneHa cornacHo rpe6oBaHH51M IIono)l(eHtt51 o coBeTe no 

3aID:HTe .[(HCCepTaU:HH Ha COJICKaHtte yqeHOH CTeneHH KaH.[(H.[(aTa HayK MfY 

HMeHtt M.B. JloMoHocoBa. TaKHM o6pa3oM, .z:i:nccepTaU:H51 Ka.z:i:eToBoii A.B. 

OTBeqaeT rpe6oBaHtt51M, ycTaHOBneHHbIM MocKOBCKHM rocy.z:i:apcTBeHHbIM 

yHttBepcttTeTOM K pa6oTaM no.z:i:o6Horo po.z:i:a, a aBTop .z:i:nccepTaU:ttH - Ka.z:i:eToBa 
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AJieKcaH.r:i:pa BJia.IJ:HMHpoBHa 3acJiy)l(HBaeT npHcy)l(.IJ:eHm1 yqeHoii cTeneHH 

KaH.I(H.I(aTa cpH3HKO-MaTeMaTHqecKHX HayK no cneu;HaJibHOCTH 1.3.8 - cpH3HKa 

KOH.I(eHCHpOBaHHOro COCT05IHH51. 

O<t>u.u:uaJihHhIH onnoueuT 

EpeMHH HHKOJiaii HHKOJiaeBJiq, qJieH-KoppecnoH.r:i:eHT P AH, 

.I(OKTOp XHMJiqecKHX HaYK, 3aBe.IJ:yroIII,HM Kacpe.r:i:poH: 

KpHCTaJIJIOrpacpHH 

reoJiorJiqecKoro 

KpHCTaJIJIOXHMHll, 

cpaKy Jib TeTa 

H.O. .r:i:eKaHa 

<l>e.r:i:epaJihHoro 

rocy.r:i:apcTBeHHoro 6IO.IJ:)l(eTHoro o6pa3oBaTeJihHoro 

yqpe)l(.I(eHH5C BbICIIIero o6pa3oBaHH5C «MOCKOBCKHM 

rocy.r:i:apcTBeHHhIM yH11Bepc11TeT HMeHH M.B. JioMoHocoBa». 

«22» Ma5C 2023 r. 

KoHTaKTHbie .r:i:aHHhie: 

A.r:i:pec: 119991, Pocc11iicKa5C <l>e.r:i:epau;115C, MocKBa, JieHHHCKHe rophI, .r:i:. 1, ocp.523. 

TeJiecpoH: +7( 495) 939-2970; e-mail: neremin@geol.msu.ru 

Crreu;HaJihHOCTh, no KOTopoH: 0¢11u;HaJibHbIM onnoHeHTOM 3arn.11rn.eHa .IJ:OKTopcKa51 

.r:i:11ccepTau;1151: 25.00.05 - «MHHepanorH5C, KpHCTaJIJiorpacpH51» (xHM11qecKHe 

HayKH) 

II0.r:i:n11cb EpeMHHa HHKOJia51HHKOJiaeBHqa3aBep5CIO: 
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