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PE3IOME

ITpoaHanu3MpoBaHEI NEPCIEKTHBE MEJHOTO Opyie-
HeHus CKBHpCKOI I1oaay (1teHTpanbHag yacTh bpy-
CUMOBCKOHM LHOBHON 30HBI), Meb HAXOMUTCA B camMo-
POOHOM BUJE B KOpax BpIBeTPHBaHHA aMbHOOINTOB, 2
TaKKe NpCACTaB/ICHA BBICOKOKOHTPACTHBIMH aHOMAJIU-
AMH B aMOUOONHUTAX U KPUCTATIOCAAHLIAX POCHHCKO-
THKHYCKOH cepn. UHOH THIT OpYaeHEHHS - aHOMAJIHH
B TUAPOTEPMANBHO-METACOMAaTU4ECKH H3MEHEHHBIX
rpaHuTouaax. B otnu4ue or OCHOBHEIX, YNETPAOCHOB-
Hble MACCHBBI CKBHUPCKOH IUTOWIAAM Ha Medb He cre-
uuanu3npoBanbl. CaMopoaHas Meb B KOpax BhIBETPH-
BaHUS MapHTOB MOXeT OOpa3oBLIBATH MPOMBILLIEH-
HblE KOHIIEHTpPaLMH. Y4acTKU ¢ HermyOOKUM 3anera-
HHEM MPOARIEHHH U PACNOJIOKEHHBIE BO3NE HUX all-
MIOBHANBHBIE POCCHIIH MOINIM pa3pabarsiBaThCs B
APCBHHUE BpEMEHA.
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MINERALS OF THE CARPATHIANS

SUMMARY

The a prospects of copper mineralization of the
Skvyrska area (central part of the Brusylivska sutural
zone are analyzed). Copper is found in native type in
residual soil of amphibolites and is presented as high-
contrast anomalies in amphibolites and shale of Rosy-
nsko-Tiketska sere. Another mineralization type is
anomalies in hydrothermal-metasomatic changed gra-
nitoids. Ultrabasic masives of the Skvyrska area are
not specialized on copper in change of basic massives.
Native copper in residual soils of mafites can generate
industrial concentrations. Areas with shallow bedding
of ore-manifestations and close located to them placer
could developed in ancient time.
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The Carpathians are a 1.500 km long mountain range forming a link between the Alps and the Balkans. They
have a very complex geological structure, displaying metamorphic, magmatic and sedimentary formations from
Precambrian to Quaternary ages. The known mineral species in the Carpathians are about 1.200, from which 60
were discovered here. In the followings sentences I give a very short outlook from the owtstanding occurrences

according to the main genetic types.

MAGMATIC OCCURRENCES: the basic volca-
nics contain xenoliths with contact metamorphic min-
erals, such gehlenite, larnite, rankinite, wollastonite in
the Balaton Highland (HUN) and Persani Mts. (ROM).
Xenoliths of the intermediate andesite rocks in the sur-
roundings of Presov (Maglovec, Vechec, SLK) contain
danburite, datolite, ilvaite, corundum, sillimanite. In
the cavities of andesite interesting high-temperature
parageneses occur with pseudobrookite, fluoro-mag-
nesiohastingsite, fluoro-phlogopite in the southern part
of Metaliferi Mts., at Uroi, and with hematite, titanite,
diopside, garnets, tridymite at Bicsad, South Harghita
Mts., both Romania.

Magmatic pegmatites occur in the Western Carpath-
ians (Moravany nad Vahom, Raztocno), which contain
Nb-Ta oxides, beryl, and some REE minerals. Greisen
occurrences are known in restricted areas, in relation to
Hercynian granitoids in the Slovak Ore Mts. (Hnilec,
Gemerska Poloma), and in Highis Mts., Romania. Here
the typical minerals are: cassiterite, fluorite, arsenopy-
rite, topaz, tourmaline.

Low temperature assemblages are known in the cavi-
ties or fissures of many Miocene volcanics. Some car-
bonates at Erdébénye (HUN), quartz varieties at Teche-
rau, Brad (ROM), Gyongydssolymos, Gyongydstarjan
(HUN), opals at Dubnik and Herlani (SLK), Erdébénye,
Telkibdnya (HUN), and in the surroundings of Uzh-
gorod (UKR). Zeolites in Pliocene basalts in the Balaton
Highland (HUN) (phillipsite, analcime, natrolite, gon-
nardite, thomsonite}), in Miocene volcanics at Dunabog-
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dany (HUN) (stilbite, analcime, chabazite), at Siatorska
Bukovinka (SLK) (laumontite, scolecite, heulandite), at
Criscior (ROM) (chabazite, stilbite, apophyllite, gyro-
lite), in Mezosoic basalts in the Metaliferi Mts., Roma-
nia (stilbite, laumontite, mordenite, heulandite).
Hydrothermal sulphide ore veins with both low and
high sulphidation-type features are widespread, espe-
cially in the Miocene volcanics. The compositional types
are highly variable. Bi-Pb-Au-Ag minerals occur at Na-
gyborzsony (HUN) (bismuth, bismuthinite, pilsenite,
ikunolite, joseite, acanthite), Hodrusa-Hémre, Zlata
Bana (SLK) (hodrushite), at Itkivtsi and Podulky (UKR)
(tsumoite, pilsenite, bismuth). Au-Ag-Te minerals are in
the Metaliferi Mts., Romania at Sacaramb, Baia de Aries,
Botes, Musariu (nagyagite, krennerite, sylvanite, muth-
mannite, museumite, rhodochrosite, alabandite) and at
Kremnica {SLK). Veins with dominant native gold are
in the Metaliferi Mts. (Rosia Montana, Caraci). Many
Pb-Zn-Cu-8b ore deposits in the surroundings of Ban-
ska Stiavnica, Nova Bana (SLK), in the Gutai and Oas
Mts., Romania (Nistru, Baia Sprie, Cavnic, Herja), inthe
Trans-Carpathians at Beregove and Muzhieve (UKR), at
Gyongy6soroszi and Parddsasvar, Hungary (with gale-
na, sphalerite, wurtzite, chalcopyrite, pyrite, sulphosalts:
andorite, semseyite, fizélyite, bournonite, boulangerite,
jamesonite). Base metal sulphide ore deposits with
variable amounts of Hg-minerals (cinnabar, metacinna-
bar) occur in the Trans-Carpathians, Ukraine (Borkut,
Grendesh, Velyky Shayan), in Hungary (Sarospatak,
Gyo6ngyossolymos), in Slovakia (Dubnik, Malachov),
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and in Romania (Santimbru-Bai, 1zvoru Ampoiului).
Hydrothermal alterations (alunitization, kaolinization
etc.) are not always directly related to ore mineraliza-
tions and are widely distributed in many volcanic moun-
tains (Stiavnické, Kremnické and Vihorlatské Mts., Slo-
vakia, in the Trans-Carpathians, Ukraine, in the Oas,
Gutai, Calimani, Gurghiu, Harghita Mts, Romania, in
the Matra, Tokaj Mts., Velence Hills, Hungary. Typical
advanced argillic mineral assemblages contain diaspore,
zunyite, pyrophyllite, opal, quartz, alunite, jarosite, ka-
olinite, dickite, hatloysite, illite, and some APS minerals
woodhouseite, minamiite, gorceixite, hinsdalite.

Porphyry copper deposits are known in the Banat re-
gion (Moldova Noua), in the Metaliferi Mts. (Bucium,
Hondol, Rosia Poieni), Romania, in the Stiavnické Mts.
(SLK), and at Recsk (HUN). The main minerals are
chalcopyrite, magnetite, pyrite and molybdenite. The
Ditrau alkaline massif (ROM) hosts both porphyry cop-
per and Mo-ores, and carbonate veins rich in monazite,
xenotime, allanite and rutile.

The oxidation zone is well-developed in many ore
deposits. Some specialities occur in Hungary at Nagy-
borzsony (Bi oxides, arsenates), Rudabinya (Cu carbon-
atcs, arsenates), in Slovakia at Lubietova, Spania Doli-
na (Cu minerals, such euchroite, devilline, libethenite),
Smolnik (Fe sulphates, szomolnokite, rhomboclase), in
Romania at Baia Sprie (felsdbanyaite, szmikite, diet-
richite), Sacaramb (krautite, arsenolite, sulphur), Baita
Bihor (linarite, brochantite, crocoite, hdrnesite), Ocna
de Fier (veszelyite, malachite, scorodite).

SEDIMENTARY OCCURRENCES: heavy miner-
als in alluvial deposits are known in many places in the
Carpathians. Native gold was the most important min-
eral in the alluvial deposits in some rivers in Transylva-
nia (Aries, Mures, Nera, Crisul Alb), in Slovakia (Vah,
Hornad, Hron), in Hungary (Danube, Drava) in Ukraine
(Tissa, Prut). Bauxite deposits are known in Mesozoic
sediments with bdhmite, gibbsite, sometimes with dia-
spore in the Transdanubian Mts., Hungary, and in the
Piatra Craiului Mts. Romania. {ron ores with goethite,
hematite, chamosite and berthierine occur in close con-
nection with Liassic marls and coal deposits in Hungary,
the Mecsek Mts. (Pécs, Komlé) and in the Banat region,
Romania. Sedimentary manganese ores are known in
Jurassic limestones at Urkut, Eplény (HUN), Lednické
Rovné, Stupava (SLK) and Buceava-Soimus, Moneasa
(ROM) with pyrolusite, manganite, cryptomelane.

Phosphate sediments with hydroxilapatite occur in
Mezosoic limestones at Bakony Mts., Hungary, Par-
nica, Kralovany (SLK), Runc (ROM), and in the sur-
roundings of Wysoka Strzyzowska and Lesko (POL).
Some phosphate minerals (ardealite, hydroxilapatite, ta-
ranakite, brushite) were identified in bat guano of caves
in Hungary (Gerecse, Aggtelek and Biikk Mts.) and in
Romania (Piatra Craiului, Bihor and Sureanu Mts.).

Carbonate minerals widespread in limestones and do-
lomitesall inthe Carpathians (mainly with calcite, arago-
nite and dolomite). Minerals recently precipitated from
springscommonlyincludearagoniteandcalciteatSpisska
Podhrade, Levice(SLK),andatCorund, Covasna(ROM).
Replacement deposits involving Fe and Mg carbonates
widely occur in the Slovak Ore Mts. and in the surround-
ings of Rudabanya (HUN). Large magnesite deposits oc-
curatJelsava, Podrecany, Ratkovska Sucha(allin SLK).

The ,,Marmarosh diamonds” occur in the Flysh zone
of the Carpathians from Poland to Slovakia, Ukraine and
Romania. The best-known occurrences are at Mizhgi-
rya, Velyky Bychkiv, Rakhiv, Pidpolozzya (UKR), Velky

Lipnik, Ulic (SLK), Marmarosh region, in Romania.

Uranium occurrences in continental deposits mainly
of Permian sandstones are in the Mecsek Mts., Hungary,
in the Slovak Ore Mts., and at Baita Bihor, Romania.

Both in the interior and the exteriors of the Carpathians
some halite-dominated rock salt deposits occur: Wielic-
zka, Bochnia (POL), Ocna Dejului, Praid, Ocna Mures
(ROM), Solotvyna (UKR), Solivar, Zbudza (SLK). In
the Ukrainian Carpathians there are some salt deposits
with more complex mineral assogiations with sylvite,
carnallite, syngenite, kieserite, leonite at Kalush, Steb-
nyk, Bolekhiv.

Sedimentary sulphur deposits are mainly in the Mio-
cene Formations in the Pre-Carpathian Foredeep (Yaziv,
Rozdol, UKR), and in the Polish Carpathian Foredeep
(Machow, Jeziorko).

The coal deposits contain small amounts of dissemi-
nated minerals of either a syngenetic or epigenetic origin.
Among them most famous is the mellite from Csordakt
mine (Gerecse Mts., HUN). Some interesting minerals
form in the waste dumps of coal mines, such alunogen,
mascagnite, tschermigite, clairite, boussingaultite, kok-
taite, voltaite, tamarugite, salammoniac. Well-known lo-
calities are Zeravice (CZE), Pécs-Vasas, Komlo, Dorog,
Tatabanya (HUN), Schela-Gorj, Lupac, Anina (ROM).

METAMORPHIC OCCURRENCES: the meta-
morphic rocks also contain interesting mineral assem-
blages, however only in restricted areas. Kianite and
staurolite megablasts occur in mica schist in the South
Carpathians (ROM) and in the Tatra Mts. (SLK, POL).
Largerutile crystalsinquartzite inthe surroundings of Re-
vuce, Slovak Ore Mts., lazulite in the Tribec Mts., both in
Slovakia. Metamorphic pegmatitesareknown withberyl,
tourmaline, Nb-Ta oxides in the South Carpathians, and
in the Preluca Mts. Romania. Alpine-type veins are less
interesting from mineralogical aspects, they consist of
mainly adularia, clinochlore, quartz, anatase, epidote (in
the Slovak Ore Mts, Slovakia, Parang and Fagaras Mts.,
Romania). Sulphide ore deposits hosted by metamorphic
rocks are widespread in the Slovak Ore Mts., (Bi-N1-Co
ores at Hnusta, Dobsina, Cu-Fe-Hg-Sb ores at Rudnany,
Roznava, Nizna Slana), in the Low Tatra Mts. (Sb-Bi-Au
ores at Dibrava, Vysna Boca, Magurka), in the Little
Carpathians (Sb ores at Pemnek, Pezinok), in the Eastern
Carpathians (Cu-Zn-Pb ores at Balan, Baia Borsa, Fundu
Moldovei, Lesu Ursului). The stratiform manganese ores
developed in Ukraine (in the Rakhiv and Chyvchyny
Mts.), in Slovakia (Cucma), in Romania, in the Bistrita
Mts. (Tacobeni, Tolovanu, Saru Dornei). Here the com-
mon minerals are rhodonite, spessartine, rhodochrosite,
manganogrunerite, together with rare species, such nam-
bulite, bannisterite, pyrophanite, friedelite, bementite,

Famous skamn deposits with contact metamorphic origin
are widespread in the Banat region (magnetite, ludwigite,
garnets, epidote at Ocna de Fier and Dognecea, arsenopy-
rite, epidote, wollastonite, vesuvianite, garnets at Ciclova
Montand, Oravita), and in the Apuseni Mts. (chalcopyrite,
bornite, molybdenite, wollastonite, garnets, kotoite, szai-
belyite, and rare Bi sulphosalts at Baita Bihor, gehlenite,
wollastonite at Vata de Sus), all in Romania. Skarns are
only locally developed in the other arcas, such at Recsk,
Polgardi (HUN), at Hodrusa-Hamre, Vyhne, Tisovec (SLK).
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Kapnatu — ripceka cuctemMa npoTsxHICTIO 1,500 kM,
AKa YTBOPIOE JIAHIIOr Mixk AsibnaMy | Bankanamu. Boxn
MaIOTh 7Y€ KOMIUIEKCHY E0/OTI4HY CTPYKTYPY, B AKIi
NPUCYTHI YTBOPEHHS MeTaMOp(idHMX, MAarMaTH4HUX
i ocajoBUX MOPIA BIKOM Bif noxemﬁpmcmoro pie]
yeTpepTUHHOro. B Kapnartax Bigomo onuseko 1200
MIHEpATbHUX BUAIB, 3 AxuX 60 Gyt BIIKPUTI TYT.
HasegeHo KOpOTKUii OIMIAR BUAATHUX BUMAAKIB, 3riIHO
FOJIOBHUX T€HCTUYHHX THITIB.
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PE3IOME

Kapnatst — ropHas cuctema npoTszkeHHoCTRio 1,500
KM, ofpasylolas Lenb MExXay AnbnamMu u BaskaHamu.
OHU WMEKT OdeHb KOMIUIEKCHYI) T€ONIOTHYECKYIO0
CTPYKTYpY, B KOTOpO# NpPMCYTCTBYIOT 0Opa3oBaHMA
MeTaMOpGhHUYECKUX, MArMaTMYECKUX M OCaJ0YHBIX
NopoJBO3pPaCTOMOTAOKEMOPHICKOrOA0YETBEPTHHHOTO.
B Kapnarax u3secTHo oxoJ10 1200 MUHEpaTbHBIX BUNOB,
13 KOTOPBIX 60 ObLIH OTKPbITH! 3ACCh. JlaeTcsa KpaTkui
0030p BBLIZAIOLIMXCA CJIyHaeB, COMMAcHO IJ1aBHLIM
IFCHETUYCCKHUM THIIAM.

University of Miskolc

MIHEPANOMNA AOCOHAYHUX 3EPEH

Hasedeno cyuacni Oani no minepanozii OOCOHAVHUX 3€DeH, 3HAUOEHUX y memeopumax, xomemax i
Mixcnaavemuomy nuwiy. OOnum i3 gidomux Hociie OocowAunux Minepanie € yxpaincexuid xonopum Kpumka,
0COOAUBO 11020 MOHKOIEPHUCA CUTIKAMHA PDEYOBUHA. 3pOobReHO npunywenns npo cninbHe OOCOHAYHE OCePeno
3epen 2ibonimy, diaznocmoeanux y memeopumi Kpuvka piznumu OoCHiOHUYbKUMYU 2PYRAMU.

OnHuM i3 NPIOPHTETHHX | MOTYXRHKX HanpsAMKIiB pos-
BUTKY Cy4acHOi MIHepasIorii € BUB4EHHS OCOONHBOCTeH
ByaoBH 1 CKNaZy AOCOHSHHMX 3epeH MiHepaliB, 3Haiide-
HUX Y NPUMITHBHUX METEOPUTAX, Y MDKIUIAHETHOMY MH-
7y Ta KOMeTax (AMB., Hamp., oAaM [1-5] i HaBeaeHi TaM
nocunaHng). To6To THX MUIOBHX 3€peH, AKI MOPOmMKEHI
HLIMMHU 3ipkamy [anakTHKY i NOTPANWIK B IPOTOCOHSY-
Hy ra3o-MWIOBY TyMaHHICTb Ha CAMHMX paHHIX eranax it
€BOITIOWl. TepepaHa GUIbLIICT JOCOHSYHAX 3epeH Oyna
TIOBHICTIO 3pYHHOBaHA NPOLIECAMH COHLIEY TBOPEHH i JIH-
Lie He3HauHa iX KiTbKIiCTh yBifilina o ckiady MarepuH-
CBKHX Til MPUMITHBHHUX METEOPHTIB | KOMET Y HacTKOBO
3MiHEHOMY a00 HE3MIHEHOMY BUIAAI.

Bnepuue BigomocTi npo AMOBIpHY 3HaxiaKy "3ipkoBoro
mipaxy” 6y/10 OTpUMaHO HanpHKiHUi 80-TuX poKiB MUHY-
JIOrO CTOMITTA Ha OCHOBi AHOMANBHOTO I30TOMHOIO CKJIa-
Ay [HEpTHUX ra3iB y METCOPUTHOMY ajIMa3i, MyacaHiTi 1a
rpaditi [1, 2]. Asie BaroMuM miATBEP/HKEHHAM (OPMYBaH-
Hf iX {30TOMHOrO CK/IaAy B MPOLECI HYKIEOCHHTESY B iH-
IUKMX 3ipKAX CTAIM Pe3yNETATH BMBYEHHS {30TONHOrO
CKIIaly KHCHIO, @ TIOTIM i IHIIKX XiMIYHHX €IEMEHTB, 30K-
pema BYDJIELIIO i a30Ty, AKi CYTTEBO BiOPI3HATHCH Bi CO-
HAYHUX CMBBiIHOLLEHD, a JUIA ACAKUX ENIEMEHTIB Xapak-
TEPU3YBAINCH SKCTPEMATBHO WIMPOKMMH Mekamu [3].
L1i pesyneraru Gymm criiBasy4HUMA 3 aCTpodi3UYHUMH -
HUMH, 3TiOHO 3 AKMMH 3ipkd [anaKTWKH BHKMARIOTE Y
MiK3ipKOBUH NPOCTIP BenuesHy KintbkicTs muty. [lwosi
3epHa KOHIEHCYIOTECH I3 rasy B HABKONO3IPKOBHX OGONOH-
KAX YepBOHHX TraHTiB, B aCHMITIOTHYHUX MraHTCBKMX Iifl-
kax (AGB) abo y BUKMIAX HAAHOBHMX. ByJIO BCTAHOBIEHO,
o O-6arari (C/O < 1) 4epBoHi riraHTH BUpOOIAIOTE CHI-
karunii man, oxkeumy i CO, a C-Garari (C/O > 1) - Bymeve-
euit mi, 3okpema SiC, C, i Hitpunu [3, 6]. Benuuesnuit
00'eM MiHepansHOro MUy Pi3HONO NEHE3UCY, WO BHKMOA-
€TBCSA B MDK3IPKOBHM MPOCTIP, € OCHOBHUM JKEPENoM 15
3aPODKEHHS TBEPIUX TLN, 30KPEMa ILTAHETHHX.

Ha naHuii yac y JOCOHAYHMX 3€pHaX JiarHOCTOBaHI Ta-
Ki MiHepanu: anmas, rpadit, kap6ia kpemuito (SiC), nesxi
okcunM, koredit (Fe, Ni),C, Hitpug kpemHito (Si;N4),
Ti-, Zr-, Mo-6arari kap6iau, kamacur (Fe, Ni), eneMeHTHE
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3a51i30 Ta OMiBiH. Bl foCOHAHI MiHepay, OKpiM anMasy,
APHUCYTHI B Mi3epHUX KimekocTaX (Bix 3 yub go 10 unm) i
MRIOTh PO3MIp Bifl HAHOMETPHHYHOIO 10 CyOMiKPOHHOTO
[3]. JInwe oxpemi 3epHa rpadity i MyacaHITy AOCAraloTh
20 mxm. Ha BiaMiHy BiJl METEODHTHHX 1 3eMHHX aHATIOTIB,
ToOTO Bin MyacaHity (SiC 3 rekcaroHafsbHON CTPYKTY-
poto) i kopyHIy (ALO; 3 TPHIOHANBHOW CTPYKTYpOIO),
JIOCOHS4HI 3epHa kapOiZy KPeMHIfO i OKCHy aloMiHiko
XapaKTepPU3YIOTECA CTPYKTYPHUM PisHOMaHITTM [5, 6].
Cepen giarHOCTOBaHHX NOCOHAYHUX MiHEpaJliB HaHKpa-
1e BUBYEHHI KapOil KpeMHilO i3 BYIIMCTOIO XOHAPHUTY
Murchison, 1110 3yYMOBIIEHO BE/TMKORO MacolO LBONO METeo-
PHTY, SKA JOCTYNHA 11 KOMITIEKCHOTO NOCIIKSHHA, a
TAKOK BITHOCHO BEJTMKMM poamMipoM 3epeH SiC. B Toii xe
yac BMicT SiC B xOHOpHTax He3Ha4Hui - 10 unm. Bine-
uricte 3epeH SiC MaloTh MpaBbHY KpucTanorpadiuHy
dopMy 1| XapaKTepH3YIOTECE B OCHOBHOMY KyOiUHOIO
(B-SiC) i piae (a-SiC) rexcaroHaATBEHOIO ab0 pOMOIYHOIO
CTPYKTYPOIO, IO CBIAYMTE MPO HU3BKHI THCK 1 TeMrepa-
Typy KOHZeHcalil y BHTOKaX 3ipkoBoi pedoBuHH [6]. [Tepe-
BKaHHA KyOi4HOTO Haj rekcaroHanbHMM nonitinom SiC
BiAMIHaNIOCh TAKOX ACTPODI3UKAMH Y BYTTIELISBHX 3ipKax.
[o HAHOUTBUIKX IHAMBILYAIBHHX 3epHax SiC nposefe-
Hi i30TOMHI JOCMIIKEHHS [/ OCHOBHMX i Gararsox ciii-
noBuX enemeHTiB [3], To61o ana N, Mg, Ca, Ti, iHepTHHX
rasie Ta BAXKKMX TyTOUTABKHX enemeHTiB (S, Zr, Mo, Ba,
Nd, Sm, Dy). Burueni 3epHa kiacidikoBaHi Ha OCHOBI
izoronHoro cknany C, N, Si, a TakoK 3Ha4€HHS BiOHO-
1eHs B HUX 26A127Al. Likaso, wo 6nm3sko 93 % 3epeH
SiC 3a sigHoweHHaMm 2C/13C, ake 3miHroeThes Big 10 1o
100, noni6Hi Ao kapbiny KpemHito, 3apeccTpoBaHOMY aj-
cOpOUIMHHMHU CIIEKTPOMETPaMH y BYIJIMCTHX 3ipKax.
BoaHouac BiaomieHHs RC/13C B nedkMX €K30THUHHX
3epHax SiC cranosuts 10-104. OnuH i3 OCHOBHHX KOM-
MOHEHTIB - KpeMHiil - XapaxTepusyeTbcs 30arayeHHsAM
BOKKMMH i30TonaMu ax 10 200 %o BiAHOCHO COHAYHOL
PO3MOBCIOMKEHOCT], LI0 BUK/IMKANO AKTHBHY HAYKOBY
AucKyciio npo crieundiky esosmouii 3ipok B [anakruui.
JocoHauHi 3epHa rpadiTy Oynu 3Haiinedi 8 1990 p
3aBAAKHK MPUCYTHOCTI B HUX aHoMansHoro Ne-E (L) [1].



