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aJIeMeHTbI CTOHT B rrepHO~H'IeCKoii: CHCTeMe MeH~eJIeeBa, MOIKHO 3aMeTHTb pH~ 
HHTepeCHbIX oco6eHHocTeii: *). 

ITepBoe, Ha 'ITO MbI HeBOJIbHO o6pam;aeM BHHMaHHe, aTO TO 06CTOHTeJIb

CTBO, 'ITO ifJa30BbIe P - T-~HarpaMMbI aJIeMeHTOB O~HOii: H TOil: IKe rpynrrbI 

BeCbMa CXO~HbI rro BHeillHeMY BH~y, npH'IeM rro Mepe pOCTa aTOMHoro HOMepa 

Ha6JIIo~aeTCH HX nOCTeneHHoe H3MeHeHHe. 8TO H3MeHeHHe 3aKJIIO'IaeTCH 

B «CTHrHBaHHH» ~HarpaMM B 06JIaCTb MeHbillHX ~aBJIeHHii: H MeHbillHX TeMne

paTyp; B HeIWTopbIX CJIY'laHX, HanpHMep ~JIH aJIeMeHTOB IV-B rpynIIbI, npo

HCXO~HT CMem;eHHe ~HarpaMM B nOJIe OTpllll;aTeJIbHbIX ~aBJIeHHii:. 8TO 06CTOH

TeJIbCTBO, o6m;ee ~JIH Bcex rpynn nepHO~H'IeCKoii: Ta6JIllll;bI, ~aeT HaM OCHOBaHHe 

B n;eJIOM pH~e CJIY'laeB npe~CTaBHTb ce6e B03MOIKHbIii: BH,ll; P - T-,ll;Ha

rpaMMbI KaKOrO-JIH6o aJIeMeHTa B TOM CJIY'Iae, ecml ,ll;HarpaMMbI ero COce,ll;eii: 

no rpynne YIKe nOCTpOeHbI. 

PaCCMaTpHBaH P - T-,ll;HarpaMMbI, MbI MOIKeM 3aMeTHTb TaKIKe, 'ITO' 

MHoroo6pa3HIO aJIeMeHTOB OTBe'IaeT H MHoroo6pa3He ifJOPM ifJa30BbIx rpaHllll; 

MeIK,ll;y pa3JIH'IHhlMH MO,ll;HlpHKan;HHMH. PaCCMOTpeHHe npH'IHH TaKoro MHoro-

06pa3HH, oco6eHHO npH'IHH OTpHn;aTeJIbHbIX HaKJIOHOB KpHBbIX nJIaBJIeHHH 

H rpaHllll; MeIK,ll;y TBep~bIMH ifJa3aMH, MO}KeT nOCJIYIKHTb TeMoii: Cnen;HaJIbHOrO 

HCCJIe,ll;OBaHHH, HaM IKe XOTeJIOCb 6bI OCTaHOBHTbCH TOJIbKO Ha O,ll;HOM 06CTOH

TeJIbCTBe. 

XapaI{Tep 3aBHCHMOCTH TeMnepaTyphl nJIaBJIeHHH OT ,ll;aBJIeHHH o6cYIK

,ll;aJICH O'IeHb illHpOKO. ITo MHeHHIO aBTopOB pa60T 8 H 9, KpHBhle nJIaBJIeHHH 

,ll;OJIIKHbI 3aBepillaTbCH B KpHTH'IeCKoii: TO'IKe. KpoMe Toro, 6bIJIO BbICKa3aHO 

npe,ll;nOJIQ}KeHHe, 'ITO KpHBhle nJIaBJIeHHH 6Y,ll;YT nO,ll;HHMaTbCH ~O H3BeCTHoro 

TeMnepaTypHoro MaKCHMYJl1a, a 3aTeM na~aTb. B aTOM CJIY'lae MOIKeT OKa-

3aTbCH, 'ITO npH ,ll;OCTaTO'lHO BhlCOKHX TeMnepaTypax HHKaKHM, ,ll;aIKe CaMbIM 

BhlCOKHM, ,ll;3.BJIeHHeM He y~acTcH 3aCTaBHTb Bem;eCTBO 06peCTH KpHCTaJIJIH

'leCKyro CTpyKTypy 10. 

BpH,ll;IKMeH Ha OCHOBaHHH paCCMOTpeHHH CBOHX aKcnepHMeHTaJIbHbIX 

,ll;aHHbIX 3aKJIIO'IHJI, 'ITO HOpMaJIbHbIM BH,ll;OM ~JIH KPHBOii: nJIaBJIeHHH HBJIHeTCJI! 

MOHOTOHHoe B03paCTaHHe C ~aBJIeHHeJl1 ll. 8TOT xapaKTep 3aBHCHMOCTH 

y~OBJIeTBOpHTeJIbHO onHCbIBaJICH ypaBHeHHeM CHMOHa, HMeIOm;HM BH,ll; 

P + Po=bTC
, 

r,ll;e b H C - nOCTOJlHHble BeJIH'IHHbI, a Po - BHyTpeHHee ~aBJIeHHe, HOTopoe 

Heo6xo,ll;HMO npeO,ll;OJIeTb, 'ITo6b1 TBep,ll;Oe Bem;ecTBo paCnJIaBHJIOCb rrpH a6co
JIIOTHOM HyJIe 12, 13. 

MHeHHe BpH,ll;IKJI1eHa 6bIJIO 06m;enpHHHTblM O'leHb ,ll;oJIroe BpeMH, o,ll;HaKo 

3a nOCJIe,ll;HHe rO,ll;bI 6bIJI nOJIY'leH 3Ha'IHTeJIbHbIH aKcnepHMeHTaJIbHbIii: MaTe

pHaJI B 60JIee illHPOKOM ~Hana30He ,ll;aBJIeHHii:. PaCCMaTpHBaH P - T-,ll;Ha

rpaMMbI pa3JIH'IHbIX aJIeMeHTOB, MOIKHO BH,ll;eTb, 'ITO OTpHn;aTeJIbHblii: HaKJIOH 

KPHBOii: nJIaBJIeHHH YIKe HeJIb3H C'lHTaTb aHOMaJIHeii:: ' aTO HBJIeHHe CTOJIb IKe 

3aKOHOMepHO, KaK H ee nOJIOIKHTeJIbHbIii: HaKJIOH. "YpaBHeHHe CHMOHa crrpa

Be~JIHBO JIHillb npH MaJIbIX ~aBJIeHHHX H COBceM He COOTBeTcTByeT HCTHHe 

B Tex CJIY'laHX, KOr,ll;a KpHBbIe nJIaBJIeHHH HMeIOT OTpHn;aTeJIbHblii: HaKJIOH 

(KaK aTO Ha6JIIO~aeTCH y BHC.MYTa, CypbMbI, raJIJIHH, KpeMHHH, repMaHHH 

H ,ll;pyrHx aJIeMeHTOB) JIH60 npOXO~HT 'lepe3 MaKCHMYM (KaK B CJIy'lae n;e3HH, 
6apHH HJIH TeJIJIypa) HJIH MHHHMyM (KaK aTO npOHCXO,ll;HT y n;epHH) . 

Heo6xo~HMO OTMeTHTb, 'ITO, nO-BH,ll;HMOMY, MOHOTOHHbIH xapaKTep KpH

BOH nJIaBJIeHHH HBJIHeTCH npHHa~JIeIKHOCTbIO aJIeMeHTOB, y KOTOPhlX no.u; 

,ll;eHCTBHeM ,ll;aBJIeHHH He rrpOHCXO,ll;HT H3MeHeHHH ynaKoBKH aTOMOB B TBep

,ll;OH HJIH IKH,ll;KOH ifJa3e. 

*) 0630P q,aaOBhlx P - T-~HarpaMM OXBaTbIBaeT pa60Thl, ony6JIHKOBaHHhle no 
Mali: 1965 r. 
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OOm;eH TeHp;eHIl;liIeH B CMeHe rrOJIlIMOP<PHb1X MOP;lI<pHKaIl;1IH :3JIeMeHTOB 

C POCTOM ,llaBJIeHlIH HBmleTCH rrepexop; K 60JIee IIJIOTHO yrraKoBaHHhlM, K 60JIee 

yrropHp;OlJeHRhlM CTpYKTypaM. 8TOT rrepexop; corrpOBomp;aeTCH B03paCTaHlIeM 

Koopp;lIHa~lIOHHOrO lJlICJIa 1I YBeJIlI'IeHlIeM KO:3<p<plI~eHTa 3arrOJIHeHlIH rrpo

cTpaHcTBa . OlJeHI; 'IaCTO 06m;eH P;JIH Bcex :3JIeMeHTOB rpyrrllnI HBJIHeTCH rrOCJIe

P;OBaTeJI-l;HOCTb, C KOTOPOH Kpl!l.CTaJIJIl!l.lJeCKaH cTpyKTypa OP;HOH rroJIl!l.MOP<PHOH 

MOP;lI<PlIKaIl;liIlI CMeHHeT p;pyryIO rro Mepe pOCTa p;aBJIeHlIH. B HeKOTopblX rpyrr

rrax, HarrplIMep IV-B, V-B, :3Ta rrOCJIep;OBaTeJIbHOCTb COBrrap;aeT C TOM, C IWTO

pOH rrplI 06b1'IRhlx YCJIOBlIHX 1I3MeHHeTCH KplICTaJIJIlI'IeCRaH cTpyRTypa rrplI 

rrepexop;e OT :3JIeMeHTa K :3JIeMeHTY BHyTPl!l. rpyrrrrbI. 8TlI TeHp;eHIl;lIlI TeCHO 

CBH3aRhl C Ha6JIIOp;aIOm;lIMCH rrOp;061IeM <pa30Bhlx P - T-p;lIarpaMM 1I BMeCTe 

C HlIM MoryT CJIymlITb OCHOBaHlIeM P;JIH rrpep;rrOJIOmeHlIn 06 em;e He 1I3yqeHRhlX 

RplICTaJIJIlI'IeCKlIX CTpyRTypax lIJIlI Bo06m;e TPYP;Hop;ocTyrrHblx MOP;lI<plIKaIl;lIll: 

. BbICOKoro p;aBJIeHlIH. 

B rrpaRTlII{e BbICOKlIX p;aBJIeHlIH P;JIH 1I3YlJeHIDI CTpyKTyp rrOJIlIMoP<PHbIX 

MOP;lI<PlIRaIl;lIH lICrrOJIb3yroTCH peHTreHOBCKlIe KaMephl p;aBJIeHlIH pa3JIlIlJRhlX 

KOHCTPyK~lIH 14-19. Bce OHlI OCHOBaRhl Ha rrplIMeHeHlIlI B Ka'IeCTBe cocyp;a 

p;aBJIeHlIH, cop;epmam;ero lICrrbITyeMoe Bem;eCTBO, MaTeplIaJIOB, OTHOClITeJIbHO 

rrp03pa'IRhlX P;JIH peHTreHOBCRlIX JIY'IeM; 'Iam;e Bcero p;JIH 1I3rOTOBJIeHlIH cocyp;a 

BhlCORoro p;aBJIeHlIH peHTreHoBcRoH RaMephl lICrrOJIb3yeTcH aMoP<PHhlH 60p, 

6eplIJIJIlIH lIJIlI aJIMa3. B :3TlIX CJIyqaHx BMeCTe C 06pa3~oM B rrpo~ecce pac

CeHHlIH peHTreHOBCKlIX JIYlJeH rrplIHlIMaeT yqaCTlIe 1I cocyp; p;aBJIeHlIH, 'ITO 

rrplIBOp;lIT K YBeJIlIlJeHlIIO 06m;ero <poHa Ha peHTreHorpaMMe 1I rrOTepe pHp;a 

pe<pJIeRCOB OT 06pa3~a, oco6eHHo pe<pJIeKCOB cJIa60ll: lIHTeHClIBHOCTlI. Orrepa

~lIH peHTreHOBCKoH C'.beMRlI B RaMepax p;aBJIeHlIH lIMeeT 1I pHP; p;pyrlIX Tpyp;

HocTeH, ROTOPhlX MIll He 6yp;eM KacaTbCH, op;HaRO Bce OHlI CTaBHT peHTreHO

CTPYKTYPHbrii: aHaJI1I3 rrop; p;aBJIeHlIeM B pa3pHp; Ha1I60JIee Tpyp;HbIX <p1I3lI'IeCRlIX 

:3KCrreplIMeHTOB cOBpeMeHHOCTlI. 8TlIMlI TPYP;HOCTHMlI 1I 06'.bHCHHeTcH ceii'Iac 

OTCYTcTBlIe pe3YJIbTaTOB P;JIH MHOrlIX 1I3 1I3BeCTHhlX rrOJIlIMoP<PHhlX MOP;lI

<plIKa~lIH BhlCOKoro p;aBJIeHlIH pa3JI1I'IRhlX Bem;ecTB. 

B CBeTe 1I3JIOmeHHOro CTaHOBlITCH OlJeBlIp;HO, HaCKOJIbRO BamHbI 060CHO

BaHIlhle rrpep;rrOJIOmeHlIH OTHOClITeJIbHO KplICTaJIJIlI'IeCRlIX CTpyRTyp <pa3 

BbICOKoro p;aBJIeHlIH. PaCCMOTplIM Terrepb rrOJIlIMOP<P1I3M :3JIeMeHTOB rreplIop;lI

qeCROH ClICTeMIll Ha OCHOBaHlIlI <paRTlI'IeCKOrO MaTeplIaJIa. 

2. IJJ;EJIOqHhIE METAJIJIhI I-A rpYIIIIhI 

Bce m;eJIOlJHbIe MeTaJIJIhl rrplI 06hI'IHbIX YCJIOBlIHX RplICTaJIJI1I3YIOTCH 

B cTpyKType Ry61I'IeCROH 06'.beMHO~eHTplIpOBaHHoH, TlIrra A2 *), C RO:3<P<PlI

lJ;lIeHTOM 3arrOJIHeHlIH (OTHOmeHlIe 06'.beMa, 3aHlIMaeMoro aTOMaMlI, K 06'.beMY 

BceM H'IeHRlI) cp = 0,68. IIplI OXJIamp;eH1I1I JI1I60 rrop; p;eHCTBlIeM p;aBJIeHlIH lIX 

KplICTaJIJIlI'IeCRaH CTpYKTypa 1I3MeHHeTCH. 8TO XOpOmOBlIp;HO Ha <pa30BbIX 

P - T-p;lIarpaMMax, ROTOPbIe rrpep;CTaBJIeHbI Ha plIC. 1. 
Ha1I60JIee 3aROH'IeHHhlH BlIP; B 06JIaCTlI p;aBJIeHlIH p;o 60 1£6ap **) lIMeeT 

P - T-p;lIarpaMMa n; e 3 1I JI. I'I3Y'IaH 1I3MeHeHlIe 06'.beMa n;e3lIH 1I ero :3JIeK

TpOCOrrpOTlIBJIeHlIe B 3aBlIClIMOCTlI OT p;aBJIeHlIH, BplIp;l-RMeH YCTaHOmIJI cym;e

CTBOBaHlIe p;ByX rrOJIlIMOP<PRhlX rrepexop;OB-rrplI 23 1I 45 1£6ap 20,21. Ocooo 

BamHbIMlI Torp;a Ka3aJIlICb pe3YJIbTaTbI, HaHp;eHRhle P;JIH rrepexop;a, IIp;ym;ero 

rrplI 45 1£6ap, TaR KaK :3TOT rrepexop; corrpOBOmp;aJICH yp;lIBlITeJIbHO 60JIbmlIM 

CRa'IROM 06'.beMa (12 %) 1I 1I3MeHeHlIeM :3JIeKTpOCOrrpOTlIBJIeHlIH Heo6bI'IHOrO 

BlIp;a - RplIBaH lIMeJIa BlIP; rrlIRa. BrrOCJIep;CTBlIlI n;e31IH rrOCJIymlIJI 06'.beKTOM 

*) 3p;eCb H p;aJIee MhI HCrrOJIb3yeM 0603Ha'leHHlI CTPYRTYP, rrpep;JIOmeHHhle B «Struk
.turbericht» . A2 - Ry6 06'I>eMHOn;eHTpHpOBaHHhlH, TlilII DOJIb<ppaMa. 

**) 1 6ap - 106 iJun/c},£2 = 1,0197 Kr/Cj\t 2 = 0,98692 HOpM. aTM. 


