
OT3bIB O@klqklAJIbHOTO OUIIOHEHTA 

H a  n M c c e p T a u M I o  r~1a31co~oii H H ~ I  C e p r e e ~ ~ b ~  

( ( C H H T ~ ~  M 3OHAOBM M ~ C C ~ ~ Y ~ P O B C K M  AMaTHOCTMKa I I ~ P o B c K M T o I I o ~ o ~ H ~ I X  MaHTaHMTOB AMn7012 

(A = Ca, Sr, Cd, Pb) H AMn03 (A = TI, Bi))), n p e n c T a B n e H H y r o  H a  CoMcKaHMe yre~oi i  c T e n e H H  

KaHnMnaTa  XMMH9eCKMX HayK lI0 CIIeuHaJIbHOCTXM: 

02.00.01 - H e O p T a ~ k l 9 e C ~ M  XMMMX M 01.04.07 - @113MKa KOHAeHCMPOBaHHOrO COCTOXHMX 

b 

~ ~ ~ O B C K ~ I T O I I O ~ O ~ H ~ I ~  MaHTaHMTbI XBJUUOTCX BeCbMa MHTepeCHbIMM M IIepCIIeKTHBHbIMH nJIX 

H a W b I X  E I C C J I ~ , ~ O B ~ H M #  0 6 ' b e ~ ~ a ~ M .  %'o CBX3aHO H e  TOJIbKO C O C O ~ ~ H H O C T X M M  HX 

K ~ H C T ~ J I J I M W C K O ~ ~  CTpYKTYPbI H p a 3 ~ 0 0 6 p a 3 M e ~  XMMM9eCKHX 3JIeMeHTOB (d- M ~ ~ ~ J I ~ M ~ H T o B ) ,  

BJIMXIoUHX H a  @ ~ I ~ ~ I K O - X M M M ~ ~ C K ~ I ~  C B O ~ ~ C T B ~  MaHTaHHTOB, HO H C BO3MOXHOCTXMM LUkIPOKOTO 

IIpaKTkI9eCKOrO IIpMMeHeHMX CBO~~CTB pa3JIMYHbIX MaHTaHMTOB B TeXHHKe. H a J I m k ~ e  XH- 

TeMepOBCKMX MOHOB ueJIOVH03eMeJIbHbIX HJIH peflKO3eMeJIbHbIX 3JIeMeHTOB B CTPYKTJJpe 

I I ~ ~ o B c K M T o I I o ~ o ~ H ~ I X  MaHTaHMTOB, MMeIOIQMX HeCKOJBKO K ~ M c T ~ J I J I o T ~ ~ @ H ~ ~ c K H  
I 

I He3KBMBaJIeHTHbIX l l 0 3 M ~ f i  AJIX MOHOB MeTalIJIOB, OIIpeneJIXeT kIHTepeC K M3YSeHMIO O C O ~ ~ H H O C T ~ ~ ~  

MX @ M ~ M ~ ~ C K M X  CBO~~CTB B 3aBMCMMOCTH OT XMMMSeCKOTO COCTaBa, CTPYKTyPHbIX O C O ~ ~ H H O C T ~ ~ ~ ,  

BHeIIIHHX ~ 0 3 ~ e f i C ~ ~ M f i  M @ a 3 0 ~ b I X  IIepeXOnOB. B 3~0fi CBX3M 0~06b1fi HHTepeC IIpeACTaBJIXeT 

MCIIOJIb3OBaHkIe M ~ C C ~ ~ ~ ~ ~ O B C K O ~  CIIeKTpOCKOIIMH H a  m p a X  5 7 ~ e ,  KOTOPbIe BHeHpXKlTCX B 

CTpyKTypy  ~ ~ ~ ~ O B C K M T O I I O , I ( O ~ H ~ I X  MaHTaHMTOB, 3 a M e I 4 M  KaTHOHbI Mn. 3 n e C b  BO3HHKaeT IIepBiW 

TJIaBHM 3Wa98 - CkIHTe3MPOBaTb HOBbIe Mal-ITaHMTbI C A O ~ ~ B K ~ M H  @ ~ K T H ~ ~ C K M  W3CTOTO M30TOIIa 

t 
5 7 ~ e ,  OueHMTb MX C T p y K T y p y  H C B O ~ C T B ~  B CPaBHeHMM C aHaJIOTM9HblMB MaHTaHHTaMH, H e  

C O n e p X q H M M  XeJIe30 .  S ~ T ~ M  CJIenyeT B T O p M  r J I a B H M  3wa9a - kI3MepMTb M ~ C C ~ ~ Y ~ P O B C K H ~  

CIIeIcrpbI CMHTe3MPOBaHHbIX Mal-ITal-IMTOB, IIPOBeCTH MX ~ I I I I P O K C M M ~ ~ I K )  M H H T e p l T p e T a ~ H I o .  A 

3aTeM, IIO BO3MOXHOCTH, IIOCTPOMTb @ M ~ H S ~ C K H ~  MOneJIM, IIO3BOJIXIOuMe O ~ ' ~ S I C H M T ~  

CTPYKTYPHbIe, 3JIeKTpOHHbIe kI MWHHTHbIe O C O ~ ~ H H O C T H  HCCJIe,L(yeMbIX MaHTaHHTOB, ~ a f i ~ M  

I 
I TeOpeTMYeCKkIe IIOnXOnbI K MX OIIkICaHMIo. ~ O ~ T O M Y  nMCCePTauMOHHllX pa6o~a A.C. ~ J I ~ ~ K o B o ~ ~  

L 

XBJIReTCX BeCbMa a K ~ y a J I b ~ 0 f i .  

H a y s ~ a ~  HOBU3Ha A H C C ~ ~ T ~ ~ I O H H O ~ ~  p a 6 0 ~ b 1  OlIpe,JJeJIXeTCX, I I p e m e  BCeTO, pa3pa60~~0fi 

~ C J - I O B M ~ ~  CkiHTe3a HOBbIX ~ I ~ ~ o B c K M T o I I o ~ o ~ H ~ I X  MaHTaHMTOB C n o 6 a ~ ~ a ~ a  M3OTOIIa 5 7 ~ e ,  HaJIHrMe 

KOTOPOTO B C T p Y K q P e  MaHraHMTOB, C 0n~0fi CTOPOHbI, IIpHBeJIO K M3MeHeHkIK) HeKOTOPbIX 

CBO~CTB, C npyr0fi - IIO3BOJIkIJIO IIPWMeHMTb M~CCG~Y~POBCKJ'IO CIIeKTpOCKOIIMIO MX M3PeHMX. 

ABTOPOM IIPOBeneHO MCCJIenOBaHMe IIOJIMKPMCTaJIJIOB CEiHTe3MPOBaHHbIX HOBbIX Mal-ITaHMTOB M 

n o n y q e H b 1  nal-IHbIe 06 HX K P M c T ~ J I J I M ~ ~ c K O ~ ~  CTPYKTYpe. n O K a 3 a ~ 0 ,  S T 0  n 0 6 a ~ ~ a  H30TOIIa "Fe 

IIPklBOnMT K IIOHMXeHEIIO T e M I I e p a T y p  CTpYKTYPHbIX @ a 3 0 ~ b I X  IIepeXOAOB B MaHTaHMTaX, B TO 

sperm K ~ K  T e M n e p a T y p a I  MWHHTH~IX @ ~ ~ O B ~ I X  n e p e x o n o B  H e  M~M~HIIIOTCX. ABTOPOM B n e p B b I e  
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HCCJIeAOBaHbI 3JIeKTpHYeCKHe CBepXTOHKHe B ~ ~ M M o ~ ~ ~ ~ c T B H R  R A e p  5 7 ~ e  B MaHraHHTaX AMn7- 

.FeXOl2 (A = Ca, Sr, Cd, Pb) H A M n l , F e X O 3  ( A  = T1, Bi), conepxamix H e  6onee 1 a ~ . %  ~ s o ~ o n a  

5 7 ~ e .  O ~ H ~ ~ Y X ~ H O ,  9 T O  HOHbI X e J I e 3 a  3 a M e W a m T  KaTHOHbI Mn B BWeHTHbIX COCTORHHRx 4-3 H +4, 

YTO OTpaXaeTCR H a  CBepXTOHKHX I I a p a M e T p a X  COOTBeTCTByIOIIJHX KOMIIOHeHT M ~ C C ~ ~ Y ~ P O B C K H X  

CneKTpOB, IIOKa3aHO BJIHRHHe CTPYKTYPHbIX H 4 a 3 0 ~ b 1 ~  I IepeXOnOB B M a H r a H H T a X  H a  r p a H e H T  

3 n e K T p w s e c K o r o  nonx H a  xnpax 5 7 ~ e .  A.C. r n a 3 ~ o ~ a  06~apyxuna,  YTO B ~ B O G H ~ I X  M a H r a H H T a x  

AMn7-xFexO~2 B e n r r s H H a  panuyca K a T u o H a  A ~ +  B n u R e T  H a  T e M n e p a T y p y  3ap~no~oro  y n o p a n o s e H m  

H UIHPHHY T e M I I e p a T y p H O r O  n H a I I a 3 0 H a  COCyWeCTBOBaHHR p 0 ~ 6 0 3 n p ~ ~ e c ~ o f i  H K Y ~ B ~ ~ C K O ~ ~  

CTpYKTYP 3TUX MaHTaHHTOB. B n e p ~ b I e  AJIR T p e X  A B O ~ ~ H ~ I X  MaHraHHTOB a B T O p  OqeHHJIa  

M ~ C C ~ ~ Y ~ ~ O B C K H ~  T e M I I e p a T y p b I  AJIR H30TOIIOB 5 7 ~ e ,  3 a M e W a m W H X  HOHbI ~ n ~ +  H ~ n ~ + ,  H a  OCHOBe 

H3MePeHHR T ~ M I I ~ P ~ T Y ~ H O ~ ~  3aBHCHMOCTH UeHTpiUIbHOrO C n B H r a  BCJIeACTBHe K B a ~ p a T H Y H O r O  

3 4 4 e ~ ~ a  Aonnepa H IIOKa3aJIa,  YTO 3TH T e M I I e p a T y p b I  OAHHaKOBbI nJIR AByX He3KBHBiUIeHTHbIX 

no3uqaii, 3aHHMaeMbIX HOHaMH XeJIe3a .  MaHTaHHTOB AMnl,FeXO3 (A = TI, Bi) IIOKa3aH0, YTo  

H3OTOIIbI 5 7 ~ e  3 a H H M a m T  CTPYKTYPHO He3KBHBWeHTHbIe  I I03HqHH KaTHOHOB Mn. n p H  3TOM nrUI 

CJIyYaJI A = ~ 1 ~ +  TaKHX I I 0 3 U q H f i  AJIR X A e p  " ~ e  OKa3bIBaeTCR YeTbIpe .  O ~ H ~ K O  I I a p a M e T p b I  

C B ~ ~ X T O H K O ~ ~  CTpyKTYPbI nJIX COOTBeTCTByIoWHX nap KOMIIOHeHT CIIeKTPOB OKa3iUIHCb ~ J I H ~ K H ,  YTO 

CBHAeTeJIbCTByeT 0 CyWeCTBeHHO MeHbLLlHX CTePeOXHMHYeCKHX OTJIHYHXX CTPYKTYPbI J IOKWbHOrO 

OKpyXeHHR nnep 5 7 ~ e ,  3 a M e W a I O W H X  COOTBeTCTByIOWHe n a p b 1  KaTHOHOB Mn C ~ J I U ~ K H M I I  

KpHCTiUIJIOXHMHYeCKUMH I I a p a M e T p a M H  ( C O ~ J I ~ C H O  O ~ O ~ H ~ Y ~ H H R M  A.C. ~ J I ~ ~ K o B o ~ ~  - AJIX I I a p b I  

Mnl H Mn4 H n a p b I  Mn2 H Mn3). OTJIHYHR x e  M e m y  c ~ p y ~ ~ y p o i i  JIOKiUIbHOTO OKpYXeHHR 

KaTHOHOB IIap Mnl H Mn2, Mn4 H Mn3 H COOTBeTCTByIOIIJHX 3 ~ a Y e ~ H c  KBaApyIIOJIbHOrO 

PaCWeIIJIeHHR KOMIIOHeHT M ~ C C ~ ~ Y ~ P O B C K H X  CIIeKTpOB, KaK IIOKa3aJIa aBTOp,  OKa3UIHCb 

CyWeCTBeHHO ~ o J I ~ U I H M H .  An2 M a H r a H H T a  B i M n l , F e X O 3  aBTOpOM O ~ H ~ P Y X ~ H  nepexon 113 

0 p 6 H ~ i U I b ~ 0 - ~ I I o ~ R ~ o Y ~ H H o ~ o  B O P ~ H T ~ U I ~ H O - P ~ ~ Y I I O P R A O ~ ~ H H O ~  COCTORHHe C POCTOM 

T e M I I e p a T y p b I  BbIUIe K O M H ~ T H O ~ ~ .  5 0 J I e e  TOrO, IIO AaHHbIM M ~ C C ~ ~ Y ~ P O B C K O ~ ~  CIIeKTPOCKOIIHH aBTOP 

0 6 ~ a p y x ~ n a  rHCTepe3HC B COOTHOUIeHHU OTHOCHTeJIbHbIX ~ 0 J I e f i  o6owx C O C T O R H H ~  I I p H  

H a r P e B a H H H  H OXJIaXneHHH 3 T O r 0  MaHTaHHTa,  9 T O  II03BOJIHJIO 2.C. r J I a 3 ~ 0 ~ 0 f i  X a p a K T e p H 3 0 B a T b  

er0 KaK CJIeACTBHe @ ~ ~ O B O T O  IIepeXO&3 I I epBOrO P O A a  B M a H r a H H T e  BHCMYTa. 

l l p a ~ ~ u s e c r c o e  s ~ a g e ~ u e  nuccep~aquo~~of i  pa6o~b1 2.C. ~ J I ~ ~ K O B O ~  COCTOHT B 

P ~ ~ P ~ ~ O T ~ H H O M  M e T O n e  CHHTe3a  pa3JIHYHbIX I I ~ ~ O B C K H T O I I O ~ O ~ H ~ I X  MaHraHHTOB C A O ~ ~ B K ~ M H  

HsOTOIIa 5 7 ~ e ,  KOTOPbIe H e  C O n e p X a T  IIpHMeCHbIX 4%. B pa6o~e  IIOKa3aHbI B03MOXHOCTH 

~ecc6ay3po~c~of i  CIIeKTpOCKOIIHH B H3YYeHHH O C O ~ ~ H H O C T ~ ~ ~  JIOKiUIbHOrO OKPYXeHHR B CJIOXHbIX 

CHCTeMaX, KOTOPbIMH RBJIRIOTCX MaHTaHHTbI.  P a 3 p a 6 0 ~ a ~ ~ b I e  aBTOPOM IIOnXOAbI K an I IpOKCHMaqHH 

M ~ C C ~ ~ ~ ~ ~ O B C K H X  CIIeKTpOB H aHiUIH3y pe3yJIbTaTOB H a  OCHOBe Y Y e T a  CTPYKTYPHbIX 0 ~ J I B 9 k I f i  

JIOKiUIbHOrO OKPYXeHHR H I IOBeneHHR ~ - ~ J I ~ K T ~ o H o B  H3OTOIIOB " ~ e  MOrYT 6 b 1 ~ b  HCIIOJIb30BaHbI 
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HaYsHbIMki TPYnnaMki ,  BeAYUI.UMki n O A 0 6 H b I e  HCCJIeAOBaHUII. n O J I y s e H H b 1 e  pe3yJ IbTaTbI  

k i C C J I e ~ 0 ~ a H H f i  MaHTaHUTOB IIBJIIIIoTCR BKJIaAOM B p a 3 B U T H e  KaK H ~ O ~ T ~ H H ~ ~ C K O ~ ~  XkiMUU, TaK H 

@ki3kiKH KOHneHCHPOBaHHOTO COCTOIIHHR TaKHX CHCTeM. OHH T a K X e  MOTYT ~ 0 f i ~ k i  B KYPCbI JIeKqHfi 

AJIX ~ ~ K ~ J I ~ B ~ o B ,  MarHCTPaHTOB H aCIIUpaHTOB no COOTBeTCTBYIoUI.HM AHCqkiIIJIkiHaM. 

HaAeXCHOCTb H AOCTOBepHOCTb pe3yJ IbTaTOB ~ H C C ~ ~ T ~ ~ H O H H O ~ ~  pa60~b1 0 6 e c n e s k i ~ a m ~ c 1 1  

KaseCTBOM p a 3 p a 6 0 ~ a ~ ~ O T O  LIBTOPOM MeTOAa CUHTe3a  MaHTaHATOB, a~~ec~aq l l e f i  

CHHTe3UPOBaHHbIX MaHTaHHTOB, KOMnJIeKCOM @ U ~ H ~ ~ C K H X  MeTOAOB (CTPYKTYPH~IX, MaTHHTHbIX, 

T ~ ~ M O ~ H H ~ M H ~ ~ C K H X ) ,  AOnOJIHIIIoUI.HX ~ e C C 6 a y 3 p O ~ ~ K y I o  CneKTpOCKOnHIo,  COTJIaCkieM 

IIOJIyseHHbIX A.C. r J I a 3 ~ 0 ~ 0 f i  pe3yJ IbTaTOB annpOKCHMaUUH ki H H T e p n p e T a q k i H  M ~ C C ~ ~ ~ ~ ~ O B C K U X  

CneKTpOB C TeOpeTHseCKUMki  OUeHKaMH IIOJIyseHHbIX n a p a M e T p O B .  Bce 3 T 0  O ~ O C H O B ~ I B ~ ~ T  

BblBOAbl a B T O p a  ~ H C C ~ ~ T ~ U H O H H O ~ ~  p a 6 0 ~ b 1  H UX JIOTHKy B P a M K a X  nOCTaBJIeHHbIX 3aAas H 

p a 3 p a 6 0 ~ a H H b I x  IIOnXOAOB K UX PeII IeHkiIo .  

no  T e M e  ~ ~ ~ C C ~ ~ T ~ ~ I H O H H O ~ ~  pa60~b1 aBTOPOM O ~ ~ ~ J I H K O B ~ H O  7 C ~ a ~ e f i  B ~ O C C H ~ ~ C K H X  ki  

MeXAYHaPOAHbIX X y p H a J I a X  H 3  n e p e s H I I  BAK P a ,  KOTOPbIe HHAeKCHPyIoTCR B 6a3ax AaHHbIX 

S C O ~ U S  H Web O f  Science, H B 12 Te3UCaX AOKJIanOB MeXAYHaPOAHbIX ki P O C C ~ ~ ~ ~ C K ~ ~ X  I I P o @ H J I ~ H ~ I x  

HayYHbIX K O H @ ~ ~ ~ H ~ H R X .  P e 3 y J I b ~ a T b 1  pa60~b1 6b1nu npeACTaBJIeHb1 2.C. r J I a 3 ~ 0 ~ 0 f i  H a  6 

MeXAYHaPOAHbIX K O H @ ~ P ~ H U U R X  H H a  5 P O C C H ~ ~ C K U X  K O H @ ~ P ~ H ~ U I I X  MOJIOAbIX YseHbIX,  9 T O  

CBHAeTeJIbCTByeT 0 ~ O C T ~ T O ' I H O ~ ~  anpo6aqnn pe3yJIbTaTOB ~ H c c ~ ~ T ~ ~ H o H H o ~ ~  pa60~b1. 

n o  T e K c T y  A H c c e p T a u m  u a ~ ~ o p e @ e p a ~ a  A.C. ~ J I ~ ~ K O B O F ~  HMeeTcR prrn s a ~ e s a ~ u f i  H 

BOIIPOCOB. 

1. Mecc6ay3po~c~a.s CIIeKTpOCKOnHR B , Q ~ H H o ~ ~  pa6o~e IIBJIReTCII OCHOBHbIM MeTOAOM 

HCCJIeAOBaHHII. ~ O ~ T O M Y  KaseCTBO IIOJIysaeMbIX 3THM MeTOAOM pe3yJ IbTaTOB OIIpeAeJIReTCII 

KaseCTBOM M ~ C C ~ ~ ~ ~ ~ O B C K O T O  C n e K T p O M e T p a  H M ~ T O A U K O ~ ~  npOBeAeHHII  U 3 ~ e p e H H f i .  OAH~KO BO 

B T O P O ~ ~  r n a B e ,  noc~xueasofi,  B TOM wcne H M e T o g u K e  s K c n e p w M e H T o B ,  onacaaum npoBe,qeHurr  

H 3 ~ e p e H k i f i  M ~ C C ~ ~ Y ~ P O B C K ~ ~ X  CneKTpOB n O C B I I u e H 0  BCerO 5 n p e ~ J I 0 X e H k i f i  ( c T ~ .  50). 3~01-0 IIBHO 

HeAOCTaTOsHO. H e o 6 x o ~ u ~ o  y K a 3 a T b  THII M ~ C C ~ ~ ~ ~ ~ O B C K O T O  C ~ ~ K T ~ O M ~ T ~ ~ ( O B ) ,  npUBeCTH UX 

OCHOBHbIe XaPaKTePkiCTHKH, C n e K T p b I  TOHKUX CTaHAaPTHbIX ~ o T J I o T H T ~ J I ~ ~ ~  (a-Fe H HUTpOnpyCCU,Qa 

H~TPHII) AJIR AByX HCnOJIb3yeMbIX CKOPOCTHbIX nHaI Ia30HOB,  y K a 3 a T b  @OPMY JIHHUfi HX CneKTpOB H 

A a T b  OqeHKH HX IUHPHH W BeJIHqUH 3@@eKTa, O n H C a T b  0 6 p a 3 q b 1  AJIR M ~ C C ~ ~ ~ ~ ~ O B C K O T O  

3 K C n e p U M e H T a  ( ~ o ~ o I I I o K ,  KpkiCTaJIJI, @ O n b r a  H np.), ~ @ @ ~ K T U B H Y K )  TOJIWHHY 0 6 p a 3 ~ 0 ~  HJIU HX 

T O J I u H H y  B MT F ~ / c M ~ ,  HpkiBeCTU H H @ o ~ M ~ ~ U K ,  06 OueHHBaeMbIX n a p a M e T p a X ,  0 @ O P M ~  JIUHHfi, 0 

BO3MOXHbIX CBR3KaX H O T P a H W ~ e H H R X  H a  B a p b H p O B a H H e  n a p a M e T p O B  H T.A. 

2. K ~ K  aIIIIpOKCkiMkipOBaJICII ~ e c c 6 a y 3 p O ~ C ~ H f i  CIIeKTp, n p k i ~ e f l e H H b 1 f i  H a  PkiC. 35? K a ~ a ~ r  

@ 0 p ~ a  JIHHHE H c I I o J I ~ ~ o B ~ J I ~ c ~ ?  ~ k i K C H p 0 ~ i I J I k i C b  HJIH C B O ~ O A H O  BapbkipOBaJIkiCb H a P a M e T P b I  n P H  

a n n p o K c u M a q u w ,  B p e synb~a~e  K O T O P O ~ ~  ~ 3 o ~ e p ~ b 1 e  c n B H r H  u UIHPHH~I n k i ~ u f i  o ~ a 3 a n k i c b  
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COOTBeTCTBeHHO OAHHaKOBbIMH AJIH P D H b I X  KOMIIOH~HT? E c n ~  UrHPHHbI J I H H H ~ ~  IIPHHHMaJlHCb 

OAHHaKOBbIMH AJIH T p e X  A Y ~ J I ~ T O B ,  TO KaK a B T O p  O ~ ~ X C H H T  n p H 9 H H y  HX ~ ~ B ~ H C T B ~ ?  Ha KaKOM 

OCHOBaHHH BBeAeHa  T p e T b H  KOMIIOHeHTa FeSq C HHTeHCHBHOCTbH) HBHO MeHbI I I e  IIIYMa H a  

Hepe3OHaHCHOM y 9 a C T K e  c I I ~ K T ~ ~ ?  n 0 9 e ~ y  AJIH HHTeHCHBHOCTH 3~0fi  KOMIIOHeHTbI oIIIu6~a H a  

IIOPHAOK MeHbIIIe ,  9 e M  AJIH ApyTHX K O M ~ O H ~ H T ?  

3. Ha KaKOM OCHOBaHHH KOMIIOHeHTbI CIIeKTpOB C B ~ J I H ~ H H o ~ ~  KBaApyIIOJIbHOTO P a C u e I I J I e H H H  

IIOpHAKa 0.14-0.18 MM/C H e  annPOKCHMMPOBaHb1 KaK CHHTJIeTbI (PHc. 35, 36, 38 AJIH 

~ d ~ n 6 . 9 6 ~ ~ ~ e o . 0 4 0 1 2 ,  H AP.)? n 0 9 e ~ y  KOMIIOHeHTbI CIIeKTpOB, OTHOCHuHeCH K Fe(2) Ei Fe(3) H 

H M e I o u H e  npaKTH9eCKH OAHHaKOBbIe I I a p a M e T p b I  ( K ~ K  B C J I y 9 a e  @ ~ K T H % C K H X  CHHmeTOB,  TaK H 

A ~ ~ J I ~ T o B  - Ta6n. 5 H 6), H e  PaCCMaTpMBaJlHCb KaK OAHa  H T a  Xe K O M ~ O H ~ H T ~ ?  ABTOP YKDbIBaeT ,  

9 T O  Fe(2) HaXOAHTCH B CHMMeTPH9HbIX KHCJIOPOAHbIX OKTa3ApaX, a Fe(3) - B CHMMeTpH9HbIX 

OKTa3ApH9eCKHX nOJIH3ApaX ( ~ d  2 5 + ~ 6 ) .  OAH~KO OAHHaKOBbIe I I a p a M e T p b I  C B ~ ~ X T O H K O ~ ~  

CTPYKTYPbI AJIH COOTBeTCTByIouHX KOMnOHeHT CneKTpOB MOTYT YKa3bIBaTb H a  TO, 9 T O  Fe(2) H 

Fe(3) HaXOAHTCH B OAHHaKOBOM OKPYXeHHH H MOTYT 6 b 1 ~ b  3KBHBWeHTHbIMH. 

4. Ha CTP. 80 a B T O p  nPHBOAHT HSBeCTHYH) @OPMYJIY (31), O n H C b I B a I o u y H )  K B W P ~ T H ~ H ~ I ~ ~  

3 @ @ e ~ ~  Aonnepa B P a M K a X  A ~ ~ X B C K O ~ ~  MOAeJIH, H YKDbIBaeT ,  9 T O  OD HBJIHeTCH ~ @ @ ~ K T H B H O ~ ~  

T e M n e p a T y p b I  0, H a2. 3 ~ e ~ b  AJIH H e C n e q H W H C T a  B O ~ J I ~ C T H  ~ e ~ ~ 6 a y 3 p 0 ~ ~ ~ 0 f i  CneKTpOCKOnHH, 

OYeBHAHO, 6b1no 6b1 nOJIe3HbIM Y K D a T b  H a  TOT @KT, 9 T 0 ,  CTPOrO TOBOPH, HeCMOTPH H a  

HpHMeHeHHe  MOAeJIH Ae6m B TeOPHH 3 @ @ e ~ ~ a  MeccGayspa, HeKOppeKTHO Y K D b I B a T b  C O ~ C T B ~ H H O  

T e M I I e p a T y p y  Ae6a~  OD, a CJIeAyeT ee 3aMeHHTb H a  TaK H D b I B a e M y I o  M ~ c c ~ ~ ~ ~ ~ o B c K ~ H )  

T e M n e p a T y p y  OM, XapaKTepH3yH)rr lyH)  JIOKaJIbHyH) 06JIac~b (XOTH H3-3a  ~ ~ H ~ K O T O  CMbICJIa 3THX 

T e M n e p a T y p  AJIH TBepAbIX T e n  MHOTHe aBTOPbI AJIH Y n p O u e H H H  HCIIOJIb3yH)T Ha3BaHHe  

c c T e M n e p a T y p a  Ae6m))). 

3 ~ e c b  Xe, 8 CTpOKa CHHSY, HanHCaHO: ( ( A H W H ~  T ~ M I I ~ ~ ~ T Y ~ H o ~ ~  3aBHCHMOCTH XHMH9eCKHX 

CABHTOB ... 9. OAH~KO HSBeCTHO, YTO H 3 0 ~ e p ~ b 1 f i  X H M H ~ ~ C K M ~ ~  CABHT, TaK Xe KaK H nJIOTHOCTb 

5 7 
3JIeKTPOHOB H a  H A p e  Fe @ ~ K T H ~ ~ c K H  H e  3aBHCHT OT T e M n e p a T y p b I .  HO BCJIeACTBHe 

KBaAPaTHYHOTO 3 @ @ e ~ ~ a  Aonnepa IIpOIlCXOAHT H3MeHeHHe  nOJIOXeHHH U e H T p a  THXeCTH 

( q e ~ ~ p a J I b ~ b 1 f i  CABHT) KOMnOHeHT CIIeKTpa C ~ e ~ I I e p a ~ y p 0 f i .  ~ O ~ T O M Y  K O p p e K T H e e  6bmo 6b1 

n H C a T b  c t A ~ a n a 3  ~ e ~ n e p a ~ y p ~ o f i  3aBHCHMOCTH 3KCI IepHMeHTWbHO H3MePHeMOTO 3Ha9eHHH 

H30MepHOTO [ J I H ~ O  ~ ~ H T P ~ X I I ~ H O T O ]  CABHTa)). B AaHHOM C J I y 9 a e  6b1~10 661 IIOHHTHO, 9 T O  pe9b HAeT 0 

M ~ C C ~ ~ ~ ~ ~ O B C K O M  n a p a M e T p e ,  K O T O P ~ I ~ ~  HMeeT  TeMnepaTYPHYH)  3aBHCHMOCTb H3-3a  BKJIaAa 

KBaApaTH9HOTO 3 4 4 e K ~ a  Aonnepa. 

5. Bonpoc IIO TeKCTY H a  CTP. 83-89. MOXHO JIH O n H C a T b  POCT KBaAPYnOJIbHOTO 

PaCUenJIeHHH C I IOHHXeHHeM T e M n e p a T y p b I  B M ~ C C ~ ~ Y ~ P O B C K M X  C n e K T p a X  MaHTaHHTOB B PaMKaX 
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MOAeJIH OCHOBHOrO H H H 3 K O J I e X a a H X  3JIeKTPOHHbIX TePMOB HOHOB X e J I e s a ,  C Y M M ~ P H ~ I ~ ~  BKJIaA 

r p w H e H T O B  3JIeKTpHYeCKOrO IIOJIR KOTOPbIX OIIpeAeJIHeTCH ~ O J I ~ ~ M ~ H O B C K U M  YCPeAHeHHeM IIO 

@op~yne :  Vzz=CVz,'xexp(-E,/kT)/Cexp(-E,/kT)? npa n o H H X e H a H  T e M n e p a T y p b I  B K n a n  OT 

H H 3 K O J I e X a a H X  TePMOB 6 y n e ~  BOspaCTaTb,  II03TOMY B CJIyYae OAHHaKOBbIX 3HaKOB r3n 
OCHOBHOrO H HH3KOJIeXalIIHX TePMOB C Y M M ~ P H ~ I ~ ~  r3n H KBaAPYIIOJIbHOe P a C a e I I J I e H H e  6 y n y ~  

PaCTH C I IOHHXeHHeM T e M I I e p a T y p b I .  

6. Ha p H c y H K e  56 BHA , q H @ @ e p e ~ u ~ a n b ~ o r o  c n e K T p a ,  n o n y Y e H H o r o  B p e s y n b ~ a ~ e  

aIIIIpOKCHMa4Hki M ~ C C ~ ~ ~ ~ ~ O B C K O ~ O  CIIeKTpa OnHHM KBaApyIIOJIbHO PaCUeI I J I eHHbIM A Y ~ J I ~ T O M ,  

OAH03HaYHO yKa3bIBaeT  H a  TO, YTO CIIeKTp c ~ I I ~ ~ I I o ~ H ~ H o H H ~ I ~ ~  H COCTOHT KaK MUHUMYM H 3  ABYX 

KOMIIOHeHT ( K B ~ A P Y I I O J I ~ H ~ I X  A ~ ~ J I ~ T O B ) .  ~ O ~ T O M Y  AaJIb~ef i I I I l le  PaCCYXAeHUX A 0  IIpHBeAeHHR 

pe3ynb~a~a ~ o ~ o f i  a n n p o K c H M a u u u  H a  puc. 58 u B ~ a 6 n .  12 H B J I R ~ T C H  H~JIHLUHUMU. LLIHPHH~I 

J I l l ~ H f i  B IIep~0fi MOAeJIH (0.32(1) MM/C) U BO B T O P O ~ ~  (0.29(1) MM/C) @ ~ K T H Y ~ C K B  OAIIHaKOBbI, 

n 0 3 T O M y  H e  COBCeM KOPPeKTHO rOBOPHTb 0 TOM, YTO B I IepBOM CJIyYae JIHHHH YIIIHpeHbI.  

7. B b 1 3 b 1 ~ a e ~  COMHeHHe aIIIIpOKCHMauHH M ~ C C ~ ~ ~ ~ ~ O B C K H X  CneKTpOB H a  PHC. 62 H 67. Y ~ M  

o 6 y c n o ~ n e ~ a  @ 0 p M a  ~ p e ~ b e f i  M ~ ~ H H T H O ~ ~  KOMIIOHeHTbI ~ e ( 1 ) ~  H a  PHC. 62? K a ~ u e  IIIHPHHbI JIHaHfi y 

MarHHTHOrO CeKCTeTa Fe(116? npkl 5 K COOTHOIIIeHHe c H r ~ a J I / ~ r r y M  B CI IeKTpe  CJIHIIIKOM MaJIO AJIH 

AOCTOBepHOrO BbIXBJIeHHH T p e T b e r O  CeKCTeTa. A AJIR CI IeKTpa  I IpH T=77 K, CyAH IIO 

A H @ @ ~ ~ ~ H ~ H ~ J I ~ H o M ~  CIIeKTpy,  B 4 e H T p e  BO3MOXeH K B ~ ~ ~ P Y I I o J I ~ H ~ I ~ ~  A ~ ~ J I ~ T ,  C O O T B ~ T C T B Y I O ~ H ~ ~  

COeAHHeHHH, Fe3+. Ha PHC.  67 CeKCTeT Fe(3) IIO HHTeHCHBHOCTH HBHO 6 ~ 1 ~ 1 3 0 ~  K UIYMY, YTO 

HBJIHeTCH OCHOBaHHeM AJIH COMHeHHH. Ecnu 661 aBTOp I IpOBeJIa  6onee AJIHTeJIbHOe H 3 M e p e H H e  

I IpuBeneHHbIX CIIeKTpOB H IIOJIyYHJIa 6b1 COOTHOIIIeHHe c H ~ H ~ J I / I I I ~ M  XOTR 6b1 pa3a B YeTbIpe  

60nb111e, YeM B I IpHBeAeHHbIX CIIeKTpaX, TO O H a  CMOrJIa 6b1 IIOJIyYHTb 6onee AOCTOBepHyH, 

a n n p o ~ c w ~ a ~ ~ ~ m  c n e K T p a  a, B e p o m H e e  B c e r o ,  npyrae p e 3 y n b ~ a ~ b 1 .  

Ha CTP. 114 B K o H q e  n o c n e A H e r o  a63aqa A.C. r n a 3 ~ o ~ a  nwr r r eT  no n o B o g y  c n e K T p a  H a  pac. 

67: c t K p o ~ e  TOrO, AJIH BCeX KOMIIOHeHT IIPHHHMaJIHCb PaBHbIMH BeJIHYHHbl CBePXTOHKHX n 0 J I e f i  Hhf 

H a  RApaX 5 7 ~ e ,  YTO X a p a K T e p H O  nJIH OflHOTHIIHbIX K ~ H c T ~ J I J I o ~ ~ ~ @ H Y ~ c K H x  II03HIJPifi)) H IIPHBOAHT 

AaHHbIe  aI I I IpOKCHMaqHH B ~ a 6 n .  16. A H ~ J I o ~ H Y H ~ I ~  pe3yJ IbTaTbI  C PaBHbIMH 3HaYeHHHMEI AJIH Hhf 

I IpHBeAeHbI  P a H e e  B ~ a 6 n .  14 AJIH CIIeKTpOB H a  PHC. 62. O A H ~ K O  H 3  PHC. 62 H 67 H e  BHAHO 

PaBeHCTBa CBePXTOHKElX IIoJIefi AJIH MarHHTHbIX KOMIIOHeHT CIIeKTpOB, KOTOPbIe OIIpeAeJIHIOTCR KaK 

PaCCTOHHHe M e X n y  IIOJIOXeHHHMH K ~ ~ ~ ~ H E I X  J I H ~ k i f i  (1 -fi H 6-fi) B CeKCTeTe. 

8. ~ O Y ~ M Y  I I p H  aHaJ IH3e  HH3KOTeMIIepaTypHbIX M ~ C C ~ ~ ~ ~ ~ O B C K H X  CIIeKTpOB 

B ~ M ~ ~ , ~ ~ ~ ~ F ~ ~ , ~ ~ o ~  C BbICOKOCIIHHOBbIMH HOHaMH Fe3+ a B T O p  H e  PaCCMaTpHBaJIa  MOAeJIb 

I I a p a M a r ~ H ~ ~ o f i  pe J I aKCa4HH C p a 3 J I H Y ~ o f i  3aCeJIeHHOCTbIO A Y ~ J I ~ T O B  Kpa~epca? 

9. ABTOP Y T B e p X A a e T  H a  CTP. 1 12-1 13 0 HaJIHYHH CIIHH-CIIHHOBO~~ peJ I aKCa4HH B M a H r a H H T e  

B ~ M ~ ~ , ~ ~ ~ ~ F ~ ~ . ~ ~ o ~  I I 0  X a p a K T e p y  p a 3 M b 1 ~ 0 f i  M ~ ~ H H T H O ~ ~  KOMIIOHeHTbI B HH3KOTeMIIepaTYpHbIX 
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M ~ C C ~ ~ ~ ~ ~ O B C K H X  cnempax. H ~ B ~ C T H O ,    TO s a c T o T a  C ~ M H - C ~ H H O B O ~ ~  p e n a K c a u m  

npOIIOpUMOHi3JIbHa KOHUeHTpaUHH I I apaMarHHTHbIX HOHOB, B AaHHOM C J I y s a e  HOHOB Fe3+, n 0 3 T O M y  

m R  IIOATBePXAeHHR 3 T O r 0  YTBePXAeHHR H ~ O ~ X O A H M O  H3MePEiTb I I p H  3THX Xe T e M n e p a T y p a X  

MaHraHMTbI  ~ i ~ n l , ~ ~ F e ~ 0 3  C APYrEiMH KOHUeHTpauHRMH X H 3 0 T O n a  5 7 ~ e  a, H a n p a M e p ,  

0 6 ~ a p y X H ~ b  COOTBeTCTBYIouee  H3MeHeHkie  C T e n e H H  Pa3MbITOCTH T p e ~ b e f i  M ~ T H H T H O ~ ~  

KOMnOHeHTbI. 

10. Ha CTP. 127 B KOHUe napa~pa4a 4.2 AHCCepTalJHH aBTOPOM CAeJIaH BeCbMa C T ~ ~ H H ~ I ~  

BbIBOA: ( ( H ~ O ~ X O A H M O  KOHCTaTHPOBaTb, 9TO cneqti4a~a MeTOnOB M ~ C C ~ ~ Y ~ P O B C K O ~ ~  

CneKTpOCKOnHH (B 9aCTHOCTH, 30HHOBOTO ~ a p ~ a ~ ~ a ) ,  a T a K X e  ~ p a f i ~ e  C J I O X H M  CTPYKTYpa 

CneKTpOB H e  n03BOJIReT HCnOJIb3OBaTb n p e ~ J I o X e ~ ~ b 1 f i  HaMH MeTOA AJIR yCTaH0BJIeHHR HCTHHHOG 

M ~ ~ H H T H O ~ ~  CTPYKTYPbI, a JIHIIIb n o 6 y m a e ~  K . . .)).  TOT BbIBOA ( P ~ K T H ~ ~ C K H  AeJ IaeT  r I a p a r p a 4  4.2 

JIHIIIeHHbIM CMblCJIa. O ~ H ~ K O  C ~ O A O ~ H ~ I M  IIeCCWMHCTH9eCKHM BbIBOHOM a B T O p a  TPYAHO 

COrJIaCHTbCR. M e c c 6 a y s p o ~ c ~ a ~  CIIeKTpOCKOnHR - AOCTaTOsHO M O W H ~ I ~ ~  MeTOA, n03TOMY 

TPYAHOCTH, B03HHKLUUe B KOHKPeTHbIX 3KCnepHMeHTaX,  B03MOXH0,  MOrYT 6 b 1 ~ b  IIpeOAOJIeHbI B 

HOBbIX pa6o~ax C C O ~ J I K I A ~ H H ~ M  MeTOAOJIOrHseCKHX IIOAXOAOB, H ~ O ~ X O ~ H M ~ I X  AJIR H3MepeHHR 

6onee BbICOKOKaseCTBeHHbIX CneKTpOB.  ~ O ~ T O M Y  B AaHHOM C J I y s a e  MOXHO 6b1no 6 b 1  

KOHCTaTHPOBaTb @KT H ~ O ~ X O ~ I I M O C T H  IIpOAOJIXeHHR HCCJIeAOBaHHR ti npOBeHeHHR HOBbIX 

3KCnepHMeHTOB C 6onee BbICOKUMH T ~ ~ ~ O B ~ H H R M H  K I IpOUeCCy Ei3MepeHHR M ~ C C ~ ~ ~ ~ ~ O B C K H X  

CneKTpOB. 

1 1. E C T ~  T a K X e  BOnPOCbI  K H c ~ o J I ~ ~ Y ~ M o ~ ~  TepMHHOJIOrHH. 

nep~oe .  ABTOP HCIIOJIb3yeT, OseBHAHO, ~ C T O R B U I H ~ ~ C R  T e p M H H  ((30HnOBaR M ~ C C ~ ~ Y ~ P O B C K ~ R  

CneKTpOCKOnHR)). B 3nP CneKTpOCKOnHH eCTb  MeTOA CnHHOBbIX MeTOK ti 30HnOB.  C~HHOBM MeTKa 

o T n a s a e T c R  OT 3 o ~ ~ a  TeM, s ~ o  o H a  n p a r u a s a e T c R  K M o n e K y n e ,  a 3 o ~ n  H e T  (CM. A31oGa C.A., Ycnexu 

xWuu, 2007, 76, 752-767). B C J I y s a e  CHHTe3a MaHTaHEiTOB C A O ~ ~ B K ~ M M  ~ 3 o ~ o n a  5 7 ~ e  UOHbI 

X e J I e 3 a  BCTPaRBaEoTCR B CTPYKTJ'PY MaHTaHEiTOB, 3 a M e u a R  KaTHOHbI M a P r a H u a ,  U nOJIy%ieTCR 

H O B ~ I G  THII MaHTaHUTa.  ~ O ~ T O M Y  B AaHHOM C J I y s a e  XeJIaTeJIbHO O ~ ' ~ R C H H T ~  TePMHH ((30HAOBaR 

~ e ~ ~ 6 a y 3 p 0 ~ ~ ~ i I . H  ClIeKTpOCKOIIHR)) C TOsKH 3PeHUR IIOHRTIIR R A p a  5 7 ~ e  KaK M ~ C C ~ ~ ~ ~ ~ O B C K O ~ O  

3OHna ,  YsHTbIBaR TepMHHOJIOrHIo B 3nP CneKTPOCKOnHH, H IIOKa3aTb, 9 e M  3TOT MeTOH OTJIHsaeTCR 

OT IIpOCTO ~ e c c 6 a y 3 p 0 ~ ~ ~ 0 f i  CneKTpOCKOnHH. O ~ K T  Mi3JIbIX KOJIHreCTB El3OTOna 5 7 ~ e  B MaHraHI lTaX 

s ~ e c b  H e  R s n R e T c R  o n p e A e n R m u a M ,  n o c K o n b K y  B ~ e ~ 1 e 3 0 c o ~ e p ~ a u a x  Gen~ax, H a n p a M e p ,  B 

5 7 r e~o rno6a~ax ,  C O A e p X a H H e  X e J I e 3 a  ewe MeHbIIIe ,  HO R A p a  Fe B HHX PaCCMaTpHBaIoTCR KaK 

eCTeCTBeHHbIe MeTKH M ~ C C ~ ~ Y ~ P O B C K O ~ ~  CIIeKTpOCKOnHH. 

B~opoe. B T e K c T e  A a c c e p T a s a a  a a ~ ~ o p e 4 e p a ~ a  5I.C. h a 3 ~ o ~ a  s a c T o  ~ T I O T ~ ~ ~ J I H ~ T  

B b I p a X e H H e  ((aTOMb1 57~e ) ) ,  r IT0 B PaMKaX TepMHHOJIOrHH ~ T O M H O ~ ~  H R ~ ~ P H O ~  (PH~HKEI  3BYqHT H e  

OYeHb KOppeKTHO. 0 6 b l ~ ~ 0  rOBOPRT ((LITOM XeJ Ie3a ) )  KaK 3J IeMeHTa  H ((A30TOII 5 7 ~ e ) )  HJIH ( (RnpO 
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57~e ) ) .  BO~MOXHO, HCnOJIb30BaHMe T ~ K O ~  TePMHHOJIOrHH IIpHBeJIO A.C. ~ J I ~ ~ K o B Y  K OnHCKe H a  CTP. 

40: ( ( n a p a ~ e ~ p b 1  CBePXTOHKHX ~ 3 a H ~ 0 f l e f i ~ ~ ~ H f i  n a p a M a r H H T H b I X  aTOMOB 5 7 ~ e  . . . )), IIOCKOJIbKy 

CBepXTOHKHe B ~ ~ H M o ~ ~ ~ ~ c T B H R  npOHCXOnRT H a  R n e p H O M  YpOBHe. 

Tpe~be. ABTOP B OCHOBHOM HCnOJIb3yeT H a n H C a H H e  HOHOB T H n a  ~ n ~ ' ,  Fe3+ H T.A., HO B 

HeKOTOPbIX MeCTaX n H U I e T  Mn(III), Fe(II1) H T .n .  H ~ C K O J I ~ K O  M H e  H3BeCTH0, B n e p B O M  CJIyYae 

0 6 0 3 ~ a Y a e ~ ~ R  HOHHaSI CBR3b, BO BTOPOM - KOBmeHTHaSI HJIH KOOPnHHaUHOHHaSI CBR3b. BO~MOXHO, 

3 T 0  OIIHCKH aBTOpa .  

Y ~ T B ~ ~ T o ~ .  B HeCKOJIbKHX MeCTaX nHCCepTaUHH a B T O p  HCIIOJIb3yeT TePMHHbI,  T H n a  

cc~pac~annorpa@~rec~ax c T p y K T y p a ) ) ,  c c ~ p a c ~ a n n o r p a @ ~ ~ e c ~ o e  o K p y x e H u e ) )  ( c ~ p .  67), YTO, H a  

MOG B3rJIRn, H e  OYeHb  KOPpeKTHO, B OTJIHYHe OT T e p M H H a  ( ( K ~ H c T ~ ~ J I o ~ ~ ~ @ H Y ~ c K H ~  n03HUHH)).  B 

n e p B O M  CJIyYae 6b1no 6b1 YMeCTHee n H C a T b  ((KpHCTaJIJIHseCKaR CTpyKTypa)) ,  ( (CTpyKTypa  

JIOKaJIbHOrO OKPYXeHHR)) H T . n .  

12. n o  T e K c T y  n H c c e p T a U m i  H a ~ ~ o p e @ e p a ~ a  HMeIoTcR op@orpa@mec~~e ,  c a H T a K c a s e c K H e  

H naXe CTHJIHCTHYeCKHe O U I H ~ K H ,  e C T b  3aMeYaHHR K o@oPMJI~HHH). H a n p ~ ~ e p :  

- CTP. 6 nHCCePTBUHH, TPeTbR CTpOKa CHH3Y: ((IIpeflCTaBJIeHHR 0 XHMHH H @ W ~ M K H ) )  BMeCTO 

((@w3u~e)); 

- CTP. 24 A H c c e p T a U H u ,  B nonnuca K pac. 8 H B TeKCTe H a  CTp. 25 OI I IH~KH B 0 6 0 3 ~ a ~ e ~ H H  d- 

0 p 6 H ~ a ~ 1 e f i :  dB, d,z H dy2 BMeCTO HHneKCOB z2, x2 H Y2; 

- CTP. 57 flHCCePTaUHH, HenpaBHJIbHO HanHCaHbI  XHMHYeCKHe @ 0 p ~ y J I b 1  ~ B O ~ ~ H ~ I X  

MaHraHHTOB; H a  CTP. 126 B nOCJIenHeM a63aqe HaHbI  @ 0 p ~ y J I b 1  , Q B O ~ ~ H ~ I X  MaHTaHHTOB B 

HenOHRTHOM CTHJIe; 

- H a  CTP. 67 nHCCepTaUHH,  7 CTpOKa CHH3Y: H e  y K a 3 a H  H O M e p  T ~ ~ J I H I J ~ I ;  

- H a  CTP. 68, 3 CTpOKa CHH3Y H H a  CTP. 96, 2 CTpOKa C B e p X y  n H c c e p T a u H H  H H a  CTp. 22 

a ~ ~ o p e @ e p a ~ a  K B ~ ~ Y ~ O J I ~ H ~ I ~ ~  MOMeHT R n p a  0 6 0 3 ~ a Y e ~  ((eQ)) BMeCTO ((Q)); 

- H a  CTP. 77 AHCCePTaUHH B n O n n H C H  K PHC. 41 H e  y K a 3 a H 0 ,  KaKHe TOYKH K KaKHM 

n a p a M e T p a M  (OCRM) OTHOCRTCR; 

- H a  CTP. 127 B IIOnIIHCH K PHC. 75 H e  y K a 3 a H 0 ,  YTO 0 6 0 3 ~ a Y a I o ~  p a 3 H b I e  IJBeTa J I l l ~ H f i  H a  

P H C y  HKe; 

- no T e K c T y  n H c c e p T a U m  ( ~ ~ c T o )  H a ~ ~ o p e a e p a ~ a  (pexe) y n o ~ p e 6 n ~ m ~ c ~  cnosa H T e p M m b I ,  

B3RTbIe B KaBbIYKH, YTO no IIpaBHJIaM PyCCKOrO R3bIKa JIHUIaeT HX YeTKOrO CMbICJIa ( ( ( A B o ~ ~ H ~ I ~ ) )  

MaHTaHHTbI, ((YYBCTBHTeJIbHOCTb)) IIPOAYKTOB CIIHTe3a,  ((Tpa,QHUHOHHbIe)) MeTOnbI  nHarHOCTHKH, 

((MaKpOCKOIIHYeCKHe)) MeTOnbI ,  ((nCeB,QOKBwPaTHbIe))  II03HIJHH, HCTOYHHK ( ( M ~ C C ~ ~ Y ~ P O B C K O T O ) )  

H ~ J I ~ Y ~ H H R  H np.), YTO B ~ O J I ~ U I H H C T B ~  c n y y a e B  c o s e p m e H H o  H e o n p a B n a H H o .  

C ~ ~ J I ~ H H ~ I ~  3aMeYaHHR H IIOCTaBJIeHHbIe BOIIPOCbI HHKOHM 0 6 p a 3 0 ~  H e  YMaJIRIoT 3HaYHMOCTb 

H BbICOKOe KaYeCTBO ~ H C C ~ ~ T ~ ~ H O H H O ~ ~  pa60~b1 A.C. ~ J I ~ ~ K o B o ~ ~ ,  a, HanpOTHB,  CBHneTeJIbCTByIoT 0 

7 



. - 
Sr, Cd, Pb) ki AMn03 (A = T1, Bi))) lIOJIHOCTbIo O T B e q a e T  T ~ ~ ~ O B ~ H M X M  nn. 9-14 n o J I 0 X e H k i l  

- @k13klKa K O H A ~ H C H P O B ~ H H O ~ O  COCTOXHHX. 

WAOY BO ~YpanbcmZi @eAepan6Hb$i 

YHMBePCMTeT MMeHM n e P B O r O  n p e 3 H ~ e H ~ a  

POCCMM E.H. E n b q k ~ ~ a ) ) ,  AOKTOP @ H ~ H K O -  

MaTeMaTMreCKMX H a y K  O U I T ~ ~ X  M ~ x a k l n  ~~OCH@OBEIS  

Aa~a:  27 M a p T a  20 1 7 r. 


