
CTOHTeJIbCTBO MOmHO 06'bHCHlITb TeM, 'ITO Y}J{e IIplI OTHOmeHHH MA : BX = 1 
BbI~eJIeHHbIH IIOJIlIMep 6bIJI B 3Ha'IlITeJIbHOR CTeIIeHH oCB060rI{~eH OT aMopq,­
HOR 'IaCTlI IIBX. 

IIpe~CTaBJIHJIO lIHTepec BbIHCHlIT1>, B RaRoif CTeIIeHlI CTepeoperyJIHpHa RplI­
C'l'aJIJIlf'IeCRaH q,paruum llBX, IIOCROJIbRY no 3TOMy BOIIpQCY B JIlITepaTYP€ 
lIMeIOTCH npOTlIBOpe'rrlIBbIe MHemrH. CneR'IpOCIWITlf'IeCRHH MeTO~ repMapa C 
COaBT. [12] n03BOJIHeT OII,eHlITb a6eOJIIOTHYro CTeneHb CII1I,IU[OTaRTll'IHOCTH 

flBX; ~JIH 3Toro He06xo~lIMO H3MeplITb TeMIIepaTypHYlO 3aBlIClIMOCTb BeJIlf'IlI-

HbI 'A (A. = D I434 / D I428 ) B MR-cIIeRTpax x;:zq ~\ q 
paCTBopOB IIBX B ClIMMeTplf'IHOM TeTpa- s \ \ i f 

XJIOp3TaHe. IIo MHeHlIlO repMapa, B03- I 

MomHbI 'IeTbIpe ROHq,opMall,lIlI ll,eITH B 6 JIlI- , 
maifmeM oRpymeHlIlI CH2-rpynIIbI B pacTBo- d d ' 

pe (plIC. 3). ABe B03MomHbIe ROHq,opMall,lIH ~ 
i1 II i2 ~JIH lI30TaRTlf'IeCROR ll,enlI IIBX 3Hep- Sz ' 

..... 

reTlI'IeCRlI 3RBllBaJIeHTHbI: i1 = i2 = i. Ae­
q,opMall,lIOHHbIM ROJIe6aHlIHM CH2-rpynnbI B 

l1R-cneI<Tpe cOOTBeTCTByeT OAlIa nOJIoca 
1434 CM-i . ABe B03MOiRHble ROHq,opMall,IDl 

cHH~OTaRTlf'IeCROR ll,emr 81 1'[ 82 llMeIOT pa3-
JIH'IHyro 3Heprmo (no oll,eHRe <l>op~x3Ma , no­

TeHn;naJIbHaH 3HeprllH ROHq,opMall,HH 82 Ha 

PIIC. 3. ':facTL n;errll rrBX: CHHl1.ll0-
rrpIICOel1.HHeHHe C KOHcPopMaD;lIeii 
SI II S2 II 1130-rrpIICOelJ.HHeHlle 

C KOHcPopMan;lIei it II i2 

PIIC. 4. MR-crreKTpLI pacTBopOB rrBX 
B 06JIaCTH 1400-1440 CM-! l1.JJH o6pas­
n;OB: 4 (a); 2 (6); 1 (6) ; 5 (z) II 8 (a) 

l~tii l{ ~ r£ 
7//1/ 11/1/ 71/// OUI/ 7llU 1//// 7t1D i UP 

V,&M- r 

PIIC. 5. MR-crreKTphl rrJIeHOK rrBX B 06-
JIaCTII 600-700 CM- 1 l1.JIH. 06pasn;oB 

4 (a); 2 (6) ; 1 (6) II 6 (z) 

1,8-2,8 X1W./t/MO./tb 60JIbme, 'IeM 3HeprHH ROHq,opMall,lIJI 81 [13]). Aeq,0pMa­

ll,HOHHbIM ROJIe6aRlIHM CH2-rpYITITbI COOTBeTCTByroT pa3HbIe nOJIOCbI norJIoJ::qe­
HlIH B HR-cneKTpe: 1434 c~c I ~JlH 82 H 1428 C,u-I AJIH 81. <l>H3H'IecRlIif CMbICJI 
OTHOmemm D 1434 / D I428 OTpamaeTCH paBeHCTBOM: 

D14'lil NSJ 
(1 ) 

r~e N." Ns, 1'[ Ni - 'IHCJIO CH2-rpynn B IWHq,0pMall,1lHX 81, 82 II i. CTeneHb CIm­
~HOTaRTlf1IHOCT1'[ (a) onpe~eJIHeTCH H3 CJIeAYIOIll,ero BbIpameHllH [12]: 

(2) 

r~e tJ.E - pa3HHlJ;a B 3HeprlIHx Mem,qy AByMH ClIHAlIO-RoHq,0pMaIJ;lIH?fH, ROTO­

paH MomeT 6blTb BbPIHCJIeHa no ypaBHeHHIO (3) lI3 OTHomeHlUI BeJIlf'IIUl 
A1 II 11.2, H3MepeHHbIX npII T1 11 T2 

l1E 

1 + e- RT; 
tJ. F" 

1 + e- RT, 

(3) 

. \ 



BeJIK'IIffihl NOll N s, H Ni OIIpeJWJUfIOTCH lIO <p0pMYJIaM. 
t.E 

e RT 1 
Ns,=aN t.E · ; Ns.=aN-----;~...."E;-' Ni =(1-a)N, 

1 + e RT 1 + e RT 

r~e N - oom;ee 'IHCJIO CHz-sBeHbeB. 
MeTop;oM repMapa OhlJIH onpep;eJIeHhl SHa'IeHIDf a p;JUI IIBX, nOJIY'IeH­

Horo B cpep;e MA. IIpemp;e 'IeM paCCJliOTpeTb nOJIYlJeHHhle peSYJIbTaThl, oopa­
THMCH R I1K-cneI{TpaM IIBX. Ha pHC. 4 
n 5 lIpHBe~em;I cneJ{TpbI IIBX B OOJIaCTHX 
1400-1440 C.M- i H 600-700 CM-i . KaK 

BHp;HO HS pKC. 4 H 5, YMeHbmeHHIO OTHome­
HITH D1431. / D 142.8, ROTopoe CBK]leTeJIbCTByeT 0 

lIOBblmeBl'IlI CHHI{)IOTaRTHlJROCTH IIBX, co­
OTBeTcTByeT ynempIeHHe COOTHOmeHIDf 

D635 / DOO3, yRa3bIBaIOIlIero Ha BospaCTamre 

RprrCTaJImPmOCTH IIBX. 8TH lIJIJIIOcTPaII,HH 
HarJI~O OTOOpaif{aIOT CBHS:b I<pKCTaJIJIH'IHO­
CTH IIBX C ero CRB,IO'IOTaRTHlJROCTbIO. Pac­

C'IHTaHHbIe HaMH BeJIHlJHBbI a npHBe)J;eHbI B 

0(; 

J~. 
f." U ,J,J M 
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P.IIC. 6. 3aillIC.IIMOCTb CTeneHlI CJ{II­
,:J;.II0TaI{TlI'IHOCTII (II) OT OTHOIIJe­

HID! D635 / D69 3 

TaOJI. 2. 
,[(aHHbIe, npHBep;eHHbIe B nOJI. 2, lIOI{aSbIBaIOT, 'ITO RpHCTaJIJIH'IHOCTb HH3-

ROMOJIeRYJIHpHoro IIBX OOYCJIOBJIeHa CHHWIOTaRTH'IeCRHM CTpoeHHeM nOmrMe­
pa. G.ne~OBaTeJIbHO, Harrm: p;aHRbIe onpOBepraIOT BbIBOA 00 aTaRTH'IeCROM 

CTpOeHl'IlI IIBX, rrOJIY'IeHHOrO B cpep;e MA, C~eJIaBHbIU Ha OCHOBaHHH cneRT­

POB HMP [7, 14]. 3TO, BepOHTRO, OOYCJIOBJIeHO TeM, 'ITO AO CHX nop B JIHTepa­
Type HeT e,IO'IHOH TO'IRH spem'IH B HHTepnpeTa:qHH cneRTpOB }IMP AJIH IIBX. 
TaR, HarrpHMep, BOBH H Tnepc [7] Ha OCHOBamIH p;aHHbIX }IMP rrOJIaraIOT, 

'ITO IIOJIRMep, nOJIYlJeHHbIU HH3RO'JeJlmepaTYPHOH nOJIHMepHSaIl;HeH BX, HMeeT 

:2; 
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Ta6JI.IIn;a 2 
nOlIIDlepIDI~HII BX B MA HpH 50°, }l;AK - 0,33% OT Beca BX 

., 
,ll;asneHlle, X "l .. 0 

KI'/CM' t:Q &, 

r.i% 
<:> 

'- ;r e e- o'" 0'" 0'" 0'" <0: I:: QQ );;l Ie.. .:J .< <II< of .;; i ... 

ATMOC<pep- 0,1 132 1,95 0,90 0,94 250) 53,6 52._ I 1,2 \ j45,4 
Hoe 1,0 28 2,80 0,73 0,80 155O 62,6 57,6 5,0 37,4 

1,0 43* 3,86 0,57 0,65 I DO!) 77,0 63,8 ' 13,2 23,0 
1,0 50* 4,34 0,52 0,61 850 83,4 65,8 17,7 16,6 

2000 1,0 30 2,2 0,90 0,90 -- - - -- --
4000 0,2 133 1,7 1,00 1,00 -- -- -- - --
4000 1,0 45* 3,0 0,74 0,76 2600 58,4 57,4 1,0 41,6 
10000 .. 1,0 53 1,7 1,OG 1.00 -- -- -- -- --

• IIepmJe 4>P~HH o6paSl\OB IIBX (eM. TaOJI. O . •• IIoJIlIMepasaI(HJO BX ITOa '10000 nT'/C.M.' 
rrpOBOP;I1JUI oea P;OOaBJJeHIU! AAR. 

neperyJIHPHOe CTpOeHHe, TOrAa RaR B paoOTax [12,15] C nOMOIIU>ro Toro me 
MeTO)J.a )J.ORaShlBaeTCH, 'ITO 00pa3YIOm;IIHCH B 8THX YCJIOBHHX IIBX cO)J.epmRT 

lIOBhlmeHHoe IWJIH'IeCTBO CHHWIOTaRTH'I8CI{HX SBeRbeB. CJIenyeT OTMeTHTb, 'ITO 

peSYJIbTaTbI nOCJIeAHHX paOOT, nOJJYlJeHHhle MeTop;OM }IMP [12, 15], corJIa­

CYIOTCH C AaHHhlMH I1K-cneRTpocRonHH [12, 16]. 
lIs AaHHbIX Ta6JI. 2 CJIe)J.yeT 'IaRme, 'ITO CTeneHb CHH,IO'IOTaRTH'IHOCTH .H 

KpHCTaJJJIH'IHOCTH BospaCTaeT C nOHl'rmeHHeM cpe]J;Hero MOJIeRYJIHpHorO BeCa 
)J.JIH He<ppaRII,HOHHpOBaHH1>IX 06paSIl;OB IIBX. 
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