
aa.TJe>KHTe aeuleCTaa y qacTnyaaT c l'vrHoro no-roJISlM oTHocwreneH .ll.SlJI a MHHe­
panu3auunTa Ha OOJl3e!IIIIHTe BO.!lll, pa3n pOCTpaHeHH BbB BHCOI<OnJiaHHHCKHTe 
paiiOHH. Toaa .rJecuo ce .n.oKa3aa, CbnocTaanf!KH cTofmocTHTe Ha MHHepaJIHaTa 
HH<flHJITpaUHS! II 00.A3e~IIIHS! MH11epao1eH OTTOK (I( eX a ii 0 B, 1968) 3a pa3-
JIHtJHIITC '13CTII Ha CTpaHaTa . 
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Onpe~enHHe Ha ~HeneKTpH4HaTa npoHHuaeMOCT 
H ~HeneKTpH4HHTe 3ary6H H3 HHKOH CK3flHH 
pa3HOBH~HOCTH 8 naHariOpCKHH paHOH 

c 0 n UU{aAOB, n. C m ef/Jaf£08 

Buctu MIIHHO-eeoAO"'Ku tmcmumym, 1156 CorjJun 

S. Pishtalou, P. Stefanou - Determination of Dielectric Permeability and Dielectric Losses 
of Some Rock Varieties in Panagiuriste Region. A method for determination of e and tg ~ is 
developed using measuring condenser with constant air distance between its electrodes and 
the rock sample studied. 

A n equivalent scheme is discussed on the basis of which expressions for determi na­
tion of dielectric permeability and dielectric losses are derived. The introduction of constant 
air distance which is several times larger than the roughness of the rock sample allows a 
more accurate determination of dielectric properties. 

Dielectric properties of samples from granites, quartzdiorite porphyrites and from the 
si l iifcied zone at the contact between ore bodies and country rocks have been measured. 
T he frequency of the electromagnetic field used ranges from 300 kHz to 15 mHz. The fre­
quency dispersion of dielectric permeability e and dielectric losses tg ~has been determined 
in a large amount of rock varieties. 
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DOBHW3BaHeTO Ha e¢eKTHBHOCTTa OT nOJJ.3eMHOTO reonO>KKO npO)''lB3He B ycno­

BIIHT3 u a DaHanopcKHH py.n.en p3iiOH e CBbp3allo c npun3r3HeTo H3 KOMnneKC 
OT reO<jJH3H'lHI1 H3Cne.l(B3111tH 113 npOCTp3HCTBOTO Me>KJJ.Y YCT3 IIOBeH3Ta npoy'l­
B3TenH3 Mpe>t<3 OT r3nep1111 It COHJ!.3>KH . B T03H KOMnneKC fOJlHl\13 e pO.IJHTa 113 

BHCOKOqecTOTHHTe eneKTponp0)"4B3TenHH MeTOJ!.ll. 
CbspeMeHHOTO Hanpaa.llemte a pa3BHTlleTo 113 eneKTpll'lllltTe H3cne.n.s31tltH 

C H3C04eHO Kb:\1 pa3 pat501 88 IIC It no-e¢,eKTHBHO rtpunaratiC 113 HHKOH BIICOKO'lC· 

CTOTii H MOJ!.HQ)HK3U.HH. 3a T33H u.en ca HeOt5XOJ!.HMH J!.3111ilt 33 eneKTpH'lJIHTC 
CBOHCTB3 H3 CK3JIHTe H none3HitTe H3KOnaeMH BbB BHCOK04eCTOTHH eneKTpOM3f· 
HHTHH non eTa. 

P33rne>t<.n.aiiKH CK3nl1Te KaTo JJ.HeneKTpuuH 33 H3HCIIHDaHe noae.n.eHHeTo liM 
D npOMeHnHBO eneKTpOM3fiiiiTHO IIO.IIC, cne.n.sa OCHODHO J!.3 6bJ!.3T H3y'leHH Jl.ll· 

eneKTp114H3T3 H~l npOHHU.3CMOCT £II bfbnbT H3 J!.H.IlCKTpH4HHTC 3ary6H tg~ B THX. 
Bbs sceKH .n.HeneKTpHK, nocTaseH a eneKTpoMarHHTHO none, ce u3BbpWB3T 

npou.ec11 H3 o6paTHr-to npeMeCTBaHe ua 3ape.n.eHH 43CTHU.It. Te3H npou.ecH , H3-

peqenH nonHpH33U.HH, ot5ycn3BHT eJJeKTplillHHTe CBOiiCTB3 H3 BeLU.eCTB3T3 B npo­
MeHnHBH enel<TpoMarHHTim noneT3 (n a p x o M e 11 K o, 1965). 

0rHOCJtTeJIH3T3 .lllleJJCKTpHllH3 npOHHU.3Cl\IOCT npe,llCT3DnHB3 OTHOWeHHeTO 

113 KOJIH'IeCTBOTO H3Tp yn3Hit 33p H.llH (Q) B o6eM .llltC.'ICKTpliK KbM K011114CCTDOTO 
H3TpynaHH 33pS!J!.H (Q0) D CbW.IHI o6eM B3KyyM. 

6r= ~0 • (I) 

AKO KOHJJ.eH33TOp, MC>KAY eneKTpOJ!.HTe Ha KOfiTO e noCT3DCH JJ.HeneKTpHK, ce 
CBbp>t<e C reHepaTop 113 CHHYCOHJJ.3nHO uanpe>t<CIIHC, eneKTpHllltOTO none B Hero 

• ce lt3MCHH no 33KOH3 

Et = Ems in a>t. (2) 
Dpes AHeneKTPHKa LU.e npoTet~e TOK c Kanau.HTHBH3 11 3KTIIBHa KoMnoHeHTa. 

DnbTHOCTT3 Ha T0311 TOK e p3 aHa: 

J = ia>t0( e;- i t~')E+raE· (3) 

BeJIH41iH3Ta ( t' - i e;') ce 113pH4a KOMnJieKc Ha AHCJICKTpsr4H3 npoHHU.3CMOCT. 

AKTHBH3T3 KOMnOHCHTa H3 nJibTHOCTTa Ha TOK3 

JA = t 0e;'E (4) 
e BbB <jJ33a c npuno>t<eltOTO 11anpe>t<eHne, a K3nau.unsallaTa 

Jc = ia>tot;E (5) 

H3npCB3pBa H3npe>t<CHHCTO C bfbJI ; . AKO 03H34liM C q>brbna MC>KJ!.Y BCKTOpltTe 

H3 npuno>t<eHoTo H3npe>t<eHHe E" nbnH3Ta CTOHHOCT H3 nnbTHOCTT3 Ha TOK3, .n.o­
nbJJB3LU.HHT .llO 90° bl"b,,l (90 - q>) ce 03H343B3 C ~. T311fCHCbT 113 KOHTO e KOni14CCT· 

BCH H3MepHTeJI H3 33 r yt5 tiTe 113 MOLU.HOCT B H3Y4 3B31111S! ,lllteneKTpHK (<jJ11r. 1). 
D,HeJICKTpH4H3T3 np011HU.3er.tOCT H bfbnbT 113 J!.HeneKTpHllHHTC 33ry6H 33· 

BHCHT OT 'leCTOT3T3 H3 nonstpH3Hp3LU.OTO none. 33 H3MepB311C H3 £ H tg~ Cblll.CCT· 

ByBaT .llB3 npHHUHOHO pa3nHllHH MCTOJ!.3 - MOCTOB H pe30H3HCeH. 
YI3MepsaHHHTa no MOCTOBHR MeTOA naa3T .n.o6pH pe3yJJTaTH npH t~ecTOTit, 

no-HHCKM OT I 01) xu. nop3JJ.H CHJIHOTO BJIHS!HHC H3 n3p3311THHTe K3n3U,HTCTH 
np11 H3Meps3HHH B noneT3 c t~eCTOTH, no-roner.tH OT lOr; xu., ce H3non3ya3 pe3o­
H3HCHIIstT r.teTO.ll. 

DpH p360T3 no T03H MeTO.ll OCHOBCH H3T041111K 113 rpeWKH C3 ycnOBHRT3 Ha 

KOHT3KT3 H3 o6p33eU3 C eJJeKTpO.llHTe H3 H3liiCpHTCJIIIHR KOH.lleH33TOp. AKO 
Me>t<JJ.y nn3CTHIIIiTC 113 KOH.lleH33TOpa H HJr.tepsaHHS! .ll liCJICKTpHK Ce OCT3Bii Bb3· 
J!.YWH3 MC>I<.llHH3 C )le6eJI HH3 OT nopHJ!.bK3 113 0, I d, rpeWK3Ta B H3MepB31111Te 
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CTOfiHOCTH Ha E I! tg 0 ,!l.OCnrra ):(0 50% . J.tl3nJI3yBaHeTO Ha MeTaJIHO cjx>JIHO 33 
nono6pHB3He Ha eJJeKTpO.L(HHH KOHT3KT He n03BOJHIBa nOBHW3BaHe Ha T04HOCT­
Ta Ha H3JvrepsaHe. D.a ce Hai\·raJJH rpewKara Ha Bb3Jl.YW Hara ll'le)K.L(HHa Me)Kny 
o6pa3eu.a H H3i\repwre.rnnJTe eJJeKrpo.nw e Bo3MO)KHO, aKo ce H3nOJJ3yaa H3MepH -

E 

Cl>ur . I. BeKTOpHa .n»arpaMa 
MClKAY npHJJOJKeHOTO HanpelKe­
HHe £ H O'bJIHaTa CTOHHOCT Ha 
TOKa J 

Q 

Cl>nr. 2. C xeM H Ha KanallHTHBeH Jl.3T4 HK: a) 
C B'b3Jl.YWH3 MClKJl.HHa; 6) eKBHBaJJeHTHa CXe­
Ma H3 KOH.QeH33TOp C Bb3Jl.YWt13 MeiKJl.IIH3 6e3 
Q-MeT'hp; B) eKDH B3JieHTH3 CXCM3 Ha KO 11-
ACH33T0p C B1>3AYWH8 MelK.lf.I!H3 npn 113 -
nOJJ3yBane ua Q -MeT'bp 

I - eneKTPOAH; 2 - CKaneH 06pa3e~ 

Te.rleH KOHJleH33TOp, B KOHTO Me)KJl.)' eJJel<TpOJlHTe H H3MepaaHHH o6pa3eU. ce 
ycra HOBH ll.Onu.llHHTemw Bb3.L()'WHa i\Je)KJl.HHa cbc crporo onpeD.eJJeHa nocronHHa 
Jte6eJJHfla, Konro npesuwasa MHorol<parHo rpanasocrra Ha o6p a3eu.a. Hati-4ecro 
)'CTa f!OBHBaHeTO Ha nOCTOHHHa Bb3Jl)'WH3 Me)KJlHIIa Ce peaJJH3Hpa 4pe3 33Jien­
Balle Ha .lleHTH4l(H 01' CJJ JO,L(a (~I)'CKOBHT) H.llH nOJJHeTHJJeH C ne6emnra OKO.lO 
0, 1 rnm KbM H30JJ Hp M1HS1 OT 3e~I·51Ta eJJeKTpOA (}( 0 p e H H 0 B H 4 e p H hi H, 
1962). 8 ;1JHS1HHeTO Ha TaKa )'CTaHOBeHaTa Me)K.L(HHa ce H34HCJIHBa npell.BapHTeJIHO 
11 s pa34eTHHTe cjx>pM yJJ 11 ce sHaCS1 KopeKU.HS1. 

Ha <j:m r . 2 e npencraseHa cxei\W H eKsHsaJJeHTHa sepHra Ha Kanau.HTHBeH 
ll.3T4HK c Bb3llYWHa i\fe)K.Jl.I!Ha . ObJJHOTo KOllln.lleKcHo cbnpoTHBJJeHHe Ha eKsH ­
sa.ncHTHara sep11ra 2 o e pa sHo: 

I R 
Z.J= -. -C- + I+ . RC" (6) j (l) >I j (l) 

Koraro 113\repsaHHllTa Ha eJJeKrpH4HHTe csoiicrsa ce ocbw.ecTBSlsar c H3MepHTeJJ 
113 Ka4eCTBeH <}JaKTOp (Q -MeTbp), eKBHBaJieHTHaTa H3MepHTeJJHa BepHra Jl.06Hsa 
ow.na, noKa3aH Ha <j:JHr. 2s. O n.rrHOTO KoMnJJeKCHo conpoTHsJJeHHe Ha H3MepH­
re:m ara sepHra e pauHo: 

I+ jroRuCu 1 (7) 

Kbll.eTo we b r .nosara 4ecrora 1 Cu. Ru ca H3Mepe~mre CTOHHOCTH Ha Kanau.Hrera 
If C1>npOTHBJJeHHeTO Ha Kan aU.HTHBHHS1 Jl.aT4HK C Bb3.L()'WHa Me)KJlHHa. 

AKo ce npHpasHS1T ,!l.eii cTBHTeJJHHTe H MHHJIIHTe 43CTH Ha y pasHeHHH 6 H 7 
11 ce penrar no OTHoweHHe Ha E H tg o, ce noJJy4asar y pasHeHHH, KOHTO no3so­
JJHBaT }l.a 6b.L(aT H34H C.TieHii E H tgo: 

_ C2-Ct + 1 e- Ca I 
(8) 

(C2+ 10) . (Q2- Qt) 

tg<5 (C2- Ct+ Ca). (QtQ2) ' 
(9) 

C taSSn C Q Q KoJl.eTo a = -d-; 1> 1 ca OT4eTHTe no cKaJJ HTe Ha -MeTDpa c nocraseH s 
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H3MepHTeJIHHH KOH.lleH3atop o6pa3eU. 
(~, Q 2 - OTtJeTHTe no CKaJIHTe Ha Q-Menpa 6e3 06pa3eU npH Cbll.lOTO pa3-

CTOSI HI1e Me)f{JJ.)' flJI~tJHTe H3 H3MeptneJIHHH KOHAeH3aTop. 
£ 8 H £ 0 - AHeJieKTpHttHaTa npOHHUaeMOCT H3 Bb3Ayxa II !Ia flOAJIO)f{K3T3. 
( pa3pa6oTeHaTa MeTOAHK3 6Hxa li3MepeHH AHeJieKTpli4HHTe CBOikTBa 113 06· 

p33UH OT OCHOBHifTe CK3JIHII BHAOBe, pa3npocrpatteHH B naHartopCKIIfl p yAeH paiioH. 
P aiiOHbT Ha MeAHO-nHpHTHOTO H3XOAHll.le ,.EJIWIHJ.a" e H3rpaAeH OT BHCOKO· 

KpHCT3JIH HHH UJHCTH - fH3HCH , 3MQJH6onOBH UJHCTH, CJIIO.lleHH WHCTH, KOHTO 
npeactaaJutsaT aoannHi1cKaTa noAnO)f{Ka . Te ca npoueneHH OT rpaHHT, AHOpHT, 

A HOPHTOBH nop<j:lHpHTH H KBapu-AHOpHTOBH nop<j:lHpHTH. OT no-MnaAHTe cKanH 
Ca npe)lCTaBeHH CeHOHCKHTe o6pa3yBaHHH - 3H.lle3HTH, 3H.lle3HTOBH tycptt, 
6peK4H H aapOBHTH MeprenH. 

B H8XOAHll.le ,.P a.nKa" flO.llJIO>KKaTa CblllO e npeACT3BeHa OT BHCOKOKpHCT3· 
nHHHH WHCTH - rHaiku, CJliO.lleHH UJHCTH H ar.t<j:lH6oJIOBH WHCTII. Y ttacTayaaT 
Cbll.lO TaKa lO>KH06bJirapcKH rpaHHTH, JlHOpHT H anmJT, a OT CeHOHCKHTe 06pa-

3)'BaHIIH - att.n.e3HTH, AaUHTII, aH)le3HTOBH 6peK4H, a n)le3HTOBII ty<j:lH ll Mep­
renHH aapoBHUH. 

Me.nno-nHpHTHOTO o p yAHBa lle B naHariOpCKHH pai1ou, KOeTO e H o6eKT Ha 
MHHuo.no6HBHata 11 reonoronpoy ttaatenua aei1HocT, no cbctaa e cyn<j:lHAHO, a 
no 1\top<j:lonQ)KKH oco6euocTH ce aemt ua tpH rpyn H - Mac HBHH cy.'l<j:lHA HH Ten3 
C Henp3BHnH3 JieW.OBHAHa H ll.lOKOBH.llH3 cpopM3; p33CeSl HH rtpO)f{HnKOBO rtpbc· 

H3TH MeAHH, nHpHTHH H MeAHO·rtHpHTHH opyAHB3HHH; >KHJI006p33HH opyAHB3HHSI. 
Te3H PYAHH TeJI3 33nHr3T BbB BMecTBamwte cKanH OT cHJIHO TeKTOHCKH H xwapo­

TepM3JIHo H3MeHeHH AaUHTH, 8 H.lle3HTH H TeXHHTe T)'QlH H Ty<j:lo6peK4H. U.en HHT 
T03H KOMnJieKC e B fiO·BHCOKa HnH OO·HHCKa cteneH rtHpHTH3Hp3H. 

J13MepsaHJIHTa 6HX3 H3BbpWeHH B noneTO Ha tteCTOTII OT 300 KXU AO 15 
MXU C UeJI Aa Ce H3HCHSIB3T tteCTOTHHTe AHCnepCHH H3 .llHCJieKTpH4HaT3 npOHH· 
U3eMOCT ( t} H AHeJieKTpHtJ HHTe 3ary6H (tg 0}. 

Ha <j:>Hr. 3 ca npeacTaseHH pe3yntaniTe oT ..H3MepsaHeto ua AHeneKtpHttHaT3 

rtpOHHU3eMOCT Ha o6pa3UH OT rp3HHTH, KBapU·AHOpHTOBH nop<j:lHpHTH H OKBap­
UeH3 30Ha, KOflTo c e npocneAHBa Ha KOHTaKTa Me>KAY PYAHO THno H BMecrsa­
W.3ta c'peaa. 

Haii-HcHo H3pa3eHa ttecrotHa AHCnepcHfl 33 t ce H36nJOaasa npH rp8HH· 
TOBHTe o6p83UH, a C H3H-nOCTOSIHHH CTOHHOCTH H8 .llHeJieKTpHttHaT8 npOHHU3e­
MOCT £ B H3nOn3yB8HHSI tteCTOTeH AH8n830H ce xapaKTepH3Hp8T o6pa3UHTe, Cb· 

6p3HH OT OKB3pUeHaTa 30Ha Ha KOHTaKTa Me>KAY P YAHO TH.IIO H BMecTBaw.a 
CpeA3. 3aKOHbT H3 perpeCHfl Ha £ KaTO <j:lyHKUHfl H3 4eCTOT3T8 33 KB3pU·.llHOpH· 
TOBHTe nop<j:lHpliTH xapaKTepH3Hpa fJI3BHO HaManHB8He Ha .llHeJieKTpHliHaT8 npo­

HHUaeMOCT s uenHH 4eCTOTeH AHana3oH. P83JIHliHHTa B l!ectotuHre awcnepcHH 
Ha A HeJieKtpHttH8Ta npottuuaeMOCT ao6pe ce CbrnacyB3T Cb c Cb.llbp>KaHHeTo tta 
<j:leMH4HH MHHepaJIH B H3CJie.llB3mJTe CK3JIHH BHAOBe. 

Ha <j:>Hr. 4 ca npeactaseHH rpa<j:lHttHHTe 3aBHCHMOCTH Ha AHeneKTpHt~iune 
33fy6H (tg 0) H3 H3ytJaB3HHTe 06p33UH KaTO <j:lyHKUHSI 113 tteCTOT3T3 Ha OOJiflp11-

3Hp3W.OTO none. ,UHcnepCHfiT3 H3 T03H <j:lH3HtJeH rt3p8MeTbp H 33 TpHTe H3Y48· 
B3HH CK3nHH BH.ll3 HM3 eAHH II Cbll.l xap3Ktep H8 H3l\teuetute - CHJIH3 38BH· 
cHMOcT or tJecToTaT8 H8 nonHpH3Hp3ll.lOTO none. Oco6eu HHrepec npeacT3BnHB3 
CMHH8T3 118 TeHAeHUHHT3 H8 ttecTOTtlliTe 33BHCHIIIOCTH 113 tg 0. 

B IIHTeps3n3 OT 0,3 ao 1 111xu tg o H 3 a TPHTe c K3JJHH BHA8 noK83B8 TeHAeH­
UHSI H8 pH3KO H8M3JIHB3He. npu nO-BHCOKHTe 4ecTOTII Teii,DeHUHHT3 H3 H3M3· 

JIHB3He ce 38 03383 C3MO npH. o6p33UHTe OT OKB8pUeH3T3 30H3. fp8HHTHTe n o­
K33B8T SICHO H3p83eHO H8p8CTB311e H3 tg 0, AOK3TO 33 KB3PU·.ll110pHTOBHTe nop­

<j:lHpHTH CJie.ll tJeCTOT8 H3 noneTO, p asHa H8 2 MXU, tg 0 np8KTH4eCKH OCT8B3 no­
CTOHHH8 BeJIHtJHH3. TOB3 p83JIHtJHe B tJeCTOTHHSI XO.ll H3 AHeJieKTpHtJHHTe 38fy 6H 
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HaH-BepOHTHO Ce Jt'bJI>KH Ha BTOpHtiHH XH.LtpoTepMaUIHH npoMeHH B H3CJie)lBaHHTe 
CKaJIHH pa3HOBH.ltHOCTH. 

06o6rn.asai1KH noJiyt~eHHTe pe3yJITaTH, Morar .na ce HanpaBHT cJie,nHHTe no­
sa>KHH H3BO)lH: 

E 
20r----.-------.----~----~ 

2 
1 

-r----~~--~----3 

<f>Hr. 3. 3aBUCHMOCT H3 JliiCJICKTp11'1H3T3 npo­
HII!l3CMOCT 3 OT 'ICCTOT3T3 H3 nOJ!HpH3Hp3UlOTO 
none F 
I - rpaHKTK; 2 - KB3pU-JI.IIOp11TOBH nopcjlupi!TII; 
3 - oKoapuena 3o11a 

tgct 

0.1 L_ _ _.1 _ _.:..._--L. __ _L"6 __ __J 

5.105 5.10 F M"'-1. 

<f>nr. 4. 3aBHCHMOCT Ha JlHCJICKTpH'IHHTC 33· 
ry611 tg cJ 3a lt3CJJe.llBaHnre o6pa3UH or qe­
crorara Ha nonHpH3Hpamoro noJJe F 
I - rpaHHTH; 2. - KB8pU-JI.HOpKTOBK nopcjlupHTR; 
3 - OKoapuena 3oHa 

- Mero,n'bT Ha .ll.Ofl'hJJHHTeJJHaTa Bo3.nywHa Me>K.LtHHa no3BOJJHBa nocTHra­
HeTo Ha cpaBHHTeJIHO Jl.06pa TO'IHOCT npH onpe,neJJHHeTO Ha JlHeJJeKTpH'IHHTe 
CBOHCTBa (3a S ,no 10%, 3a tgo ,no 15%) npH o6pa3UH C'bC cpaBHHTeJIHO BHCOKH 
,nHeJJeKTpHtiHH 3ary6H. 

- CpaBHHTeJIHO BHCOKHTe CTOHHOCTH Ha S H OC06eHO Ha )lHeJJeKTpHtiHHTe 
3ary6H tgo npe.nonpe.neJJHT H no-Ma'JJKaTa .non6ot~HHHOCT Ha H3cnensaHe Ha 
BHCOKO'IecTOTHHH eneKTpoMartiHTeH MeTOJl 3a DaHanopcKHH palioH. 

K 0 p e H H 0 B, 6. 11., r. 4 e pH bl il. 1962. Jla6oparopHble HCCJIC,llOBaHHSI JlHCnepcHII 
,ll113JICKTp11'1CCKOH npOHHuaeMOCTII 06p33UOB rOpllbiX nOpOJl. - FeOAOeUR U eeo­
QJU3UKa, II, 108- 114. 

n ap x oM e H K o, 9. 11. 1965. 3AeKmpwtecKue ceoiicmea eopHblX nopoa. M., He.llpa. 163 c. 

(flpuema ~-ta 4. 5. 1980 e.) 

,llsaHa.n.eceTH KOHrpec Ha Me:>K.n.yHapo.n.HaTa 
MHHepanorH4eCKa acouHaUHH 

OT 4 AO 6 IOJJH 1980 r. B OpneaH, <l>paHUHH ce C'bCTOH 12 KOHrpec Ha Me>KAY­
Hapo,nHaTa MHHepanorHt~ecKa acouHaUHH (IMA). K aKTO e H3BecTHo, acouMauHH­
Ta npose>KAa csOHTe KOHrpecH Ha nse ro,nHHH, KaTo npe3 KOHr pee o6sop3sa 
pa6oTaTa HM flO BpeMe H MHCTO C Me>KAyHapO.QHH51 reOJJOfHl!ecKH KOH rpec. C Of JieJl 
Ha TOsa 12 KOHrpec Ha IMA 6e 1\IHOro KpaTKOTpaeH. Toli o6xsaHa H3UHJJO caMo 

197 


	01
	02
	03
	04
	05

