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Due to the thematic and prospecting works for diamonds in the North-Western part of the
Ukrainian shield, the areas of psephytic rocks development have been allocated which could be
the reservoirs of diamonds and, therefore, — the promising areas of diamond placers localization.
The paper deals with the investigations in the Prypiatska area which is located in the far south
part of the Prypiatska depression. Palacogene and Neogene coarse-grained deposits have been
studied, especially their lithologic and facial features (gravel component and heavy fraction of
—1.0+0.2 mm), and paragenetic satellites of diamond — pyrope, ilmenite, chrome-spinellids etc.

The conclusion has been made that in this case mentioned minerals cannot be used as search
signs nor on the identification of alkali-ultramafic magmatic bodies, nor to identify the diamond
placer because of such facts: small size of detected grains of pyrope and chrome-spihellids; quite
high degree of their roundness and the character of their surface testify to a long stay of these
grains away from the primary sources; the content of both minerals in the sediments is low; il-
menite grains with “kimberlitic” values of thermoelectric power are extremely rare.

Key words: diamond, placer, kimberlitic minerals-satellites of diamond, psephytic rocks,
Palacogene, Neogene, Prypiatska depression.

In 1980-1990-ies, the geologists of Zhytomyrska Geological Exploration Expedition
(Suprunenko et al., 1984; Vysotsky et al., 1985, etc.) performed the thematic and prospecting
works for diamonds in the North-Western part of the Ukrainian shield. Due to these investiga-
tions, the areas of psephytic rocks have been allocated which could be the reservoirs of dia-
monds and, therefore, — the promising areas of diamond placers localization. These works
were joined by the scientists of the Lviv University (U. Fenoshyna, Ye. Slyvko, O. Lytvyno-
vych, N. Razumieieva, O. Bura).

It is known that the material composition of reservoirs, usually represented by terrigenous
deposits, is essential for a proper understanding of placer-forming process. Associations of
material components of these collectors bear the imprint not as much the petrographic compo-
sition of sources of load, as the processes of material differentiation during all the way from
the indigenous source to the placer. Therefore, the main characteristics of material composi-
tion of the collector are the data about its factional structure and mineralogy.

In the case of terrigenous deposits study, especially during prospecting for the discovery of
placers, scientists pay great attention to clastogene accessory minerals. Paragenetic associa-
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tions of these minerals (as typomorphic features of each mineral) particularly “sensitive” react
to the duration of stay outside the original source. Hence you have the possibility of solving
the inverse geological problem — to determine the genetic type of the near or far sources of
load of clastogene accessory minerals and/or their associations, ways of their migration, and
accumulation conditions on the basis of minerals and mineral associations, identified in terri-
genous sediments.

Therefore, the main task of our research was to identify the character of clastogene mine-
rals distribution in psephytic sediments, and to determine the lithologic and facies features of
localization of diamond and its paragenetic and gravitational minerals-satellites in these sedi-
ments.

Five prospecting areas have been allocated in the North-Western part of the Ukrainian
shield: (1) Bilokorovytska™ (three places — within the southern closure of Bilokorovytska
structure, on the edge of its eastern side and in the northern part of the structure); (2) South-
Western (Pivdenno-Zakhidna) (in the south-western part of Ovruchska structure) — to search
for ancient metamorphosed placers in conglomerates and other psephitic rocks; (3) Mezhyrit-
ska (psephitic alluvium in the interfluve Uzh—Zherev) — to search for placer deposits of Meso-
zoic-Cenozoic age; (4) Prypiatska (the extreme southern part of the Prypiatska depression) —
to search for Meso-Cenozoic diamond placers, confined to Palacogene and Neogene gravel-
pebble horizons; (5) Usivska (Usivske uplift) — for the exploration of indigenous sources of
diamond — the bodies of alkaline-ultrabasic composition.

The results of the study in the Prypiatska area are given below.

Prypiatska area is located in the far south part of the Prypiatska depression, between the
Studenytskyi fault (for the west) and north-eastern continuation of Ubortsko-Sushchanskyi
fault. Here, directly on Palacozoic bedrock, the MZ—KZ boulder-pebble deposits are super-
posed. Actually they have been the object of search for deposits and auspicious collectors for
paragenetic and gravitational satellites of diamond.

Gravel-pebble deposits have been striped by prospecting boreholes on the four profiles.
Four small-volume samples have been picked out from the boreholes of the three profiles. In
these samples, we studied the composition and lithologic-facial features of the potentially
productive psephitic rocks of the cover, as well as the composition and fractional structure of
their heavy fractions.

We investigated Palacogene sediments in the western and central parts of the Prypiatska
area. In the first case, they are represented by five-meter horizon of the boulder-pebble rocks,
which are deposited on the Jurassic (?) clays. The filling material is coarse-grained glauconite
sand in which the content of psephitic material is 40-60 %, and it is distributed unevenly. In
composition it is mainly pebbles and boulders of pink quartzite-sandstones of Tovkachivska
suite and pebbles of quartz. There are numerous fragments of quartz gritstone with entire sul-
phide cement in the lower part of the horizon. Size of these fragments varies from 2-3 to 5—
7 cm and more, they are well rounded. In the central part of the area, various-grained to
coarse-grained feldspathic-quartz sand directly overlaps the granites of the crystalline base-
ment. The sand contains 3040 % of quartz fragments, as well as the gruss of quartzite-
sandstones and granites; size of this material is 0.8-2.5 cm.

"The results of studies of paragenetic and gravitational minerals-satellites of diamond from conglome-
rates and the other rocks of Bilokorovytska structure and its framing have been described in numerous
scientific works [1, 2, 5-8 etc.].
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Neogene deposits have been striped by boreholes at depths of 25 to 34 m. They are repre-
sented by pinkish-gray sand with admixture of gravel, composed of quartz and pink quartzite-
sandstone. The sands are predominantly medium- to fine-grained, contain a small quantity of
large and gravel-size grains. The interlayer of gravel-pebble sediments with the content of
psephitic material from 15-20 to 20-30 % has been discovered in the lower part of the Neo-
gene sands strata. The composition of the pebbles is the same as gravel. There are some inter-
layers of grey clay and numerous remains of charred wood.

The study of the material composition of psephitic rocks in the jigging concentrates
(-8+1 mm) and their heavy fractions (grades —1.0+0.5; —0.5+0.2; —0.2 mm) showed the fol-
lowing.

The gravel component of Palacogene and Neogene sediments is represented mostly by
gravel of colourless, white and grey quartz, rarely — pink quartzite-sandstone and intensely
weathered feldspar. The composition of the gravel-size heavy fraction is unstable. In the
Palacogene deposits of the Prypiatska area western part, there are peculiar septarian nodules of
microbreccias type, which are composed of different size clastogene material (quartz, occa-
sionally quartzite-sandstone, feldspar, ilmenite, garnet). This clastogene material is cemented
by autigenic pyrite — entire and fine-grained, at least of odlitic and crystalline structure. In the
Palaecogene sediments of the Central part of the area, the gravel heavy fraction contains the
grains of iron hydroxides which have brown colour, different shape (irregular, rod-like, tabu-
lar) and different degree of roundness. The mass of fine-dispersed iron hydroxides contains
fine-grained and aleuritic clastogene material.

In the heavy fraction of the Neogene sediments of the gravel size, already mentioned “mi-
crobreccias” dominate. However, their cementing mass, in addition to authigenic pyrite, con-
tains iron hydroxides of brownish-red colour; in rare cases, cement is the substance of black
colour with strong pitch glance (similar to hisingerite). In addition, the heavy fraction more
than 1 mm contains the fragments of pyritized charred wood.

Without a doubt, the presence of authigenic pyrite in the studied Palacogene and Neogene
sediments indicates that these sediments have been formed in reducing conditions and, obvi-
ously, during diagenetic stage, when the segregation of sulphide substance in peculiar sep-
tarian nodules of gravel and coarse-sand size — “microbreccias” — took place. Pyrite cemented
clastogene various-grained material, and this resulted in the formation of deposits with a mi-
croporous texture. In turn, this contributed to the formation of microscopic septarian nodules
and crystals of pyrite not only in the intergranular space of sediments, but also on the surface
of individual grains of clastogene quartz. Here, looking ahead, we note that in the heavy frac-
tions of the size of —1.0+0.5 mm we discovered a sufficient amount of pyrite in the form of
separate grains, nodules and small crystals, as well as its intergrowths with the grains of clas-
togene minerals, and in such intergrowths, pyrite plays the role of cementing substance.

Therefore, we discovered in the studied sediments (1) the pyrite, which fell in the heavy
fractions due to crushing of the fragments of gritstone with entire pyritic cement and (2) authi-
genic pyrite that cements various-grained clastogene material of the sediments and has been
isolated in them in the form of nodules and crystals.

Investigations of the heavy fraction of —1.0+0.2 mm showed the following. Its content in
the samples varies due to different quantity of the main clastogene minerals (ilmenite, garnet,
staurolite etc.) and authigenic pyrite. In particular, the pyrite content in the Palacogene depo-
sits ranges from 57.2 to 91.8 g/t, and in Neogene — from 241.6 to 1557.8 g/t, at that the grains
of —0.5+0.2 mm dominate. The heavy fractions are predominantly medium-grained: the grade
of —0.5+0.2 mm forms more than 98 % of their mass.
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Resistant terrigenous minerals are represented in the heavy fractions by ilmenite, garnet,
staurolite, kyanite (their content in the samples is much interchangeable), tourmaline, topaz,
zircon (their content varies less) and other minerals.

Ilmenite grains are represented by four types, the contents of which depend on the grain
size. In particular, in the Neogene sediments the ilmenite-1 dominates (the so-called frag-
mented ilmenite) in the form of poorly rounded grains of table-like and rod-like shape, dull
black, sometimes with brownish powdery coatings of iron hydroxides; the surface of grains is
rough, with pits and potholes, often scalariform. The mass of such ilmenite contains a small
number of angular grains of irregular shape, which have a intense black colour and strong
submetallic lustre (ilmenite-2 — “shiny”). Unrounded grains of ilmenite-3, dull and intensely
changed (so have a look of spongy-skeletal aggregates), have been found in the heavy fraction
of the Palaecogene sediments (so-called leached ilmenite). Ilmenite-4 is represented by well-
rounded grains of different shape: in the class of —1.0+0.5 mm — tabular grains, slightly leu-
coxenized, therefore, painted in dark gray with a brown tinge colour; in the class —0.5+0.2 mm
— grains of irregular-isometric, rarely tabular shape, size mostly < 0.3 mm, black, dark grey
and dark brown.

Leucoxene is represented by single porcelaneous grains with the size of 0.5-1.0 mm and
the visible relics of tabular form; smaller grains are rounded, oval, have different tinges of
brown colour.

Garnet grains are diverse in appearance. In the fraction —1.0+0.5 mm, unrounded grains
dominate, among which there are the following varieties: (1) monolithic transparent orange-
red grains, irregular, often angular in shape, with smooth shiny surface; (2) opaque fragments
of aggregate structure and pinkish-red colour; (3) grains of irregular shape with jagged, like
pitted boundaries and the same surface. Well rolled grains are less common, they have sphe-
roidal, irregular-rounded, sometimes oval form and various tinges of reddish-pink colour.
Their surface is smooth, fine-rough or lusterless, with separate hollows and mechanical chips.
Single grains are represented by perfect and slightly deformed poor rounded crystals of rhom-
bododecahedral habit. In the class —0.5+0.2 mm, there are rounded and angular (with aggre-
gate structure) garnet grains of pink and orange-red colour.

Other terrigenous minerals have been found only in the class —0.5+0.2 mm. In particular,
zircon is represented by such subidiomorphic crystals: (1) short-prismatic pink individuals,
water-transparent, without inclusions; (2) elongate-prismatic crystals of yellow colour and
different degrees of transparency; (3) elongate-prismatic black crystals, etc. Kyanite is found
in the form of subrounded colourless, sometimes grey, yellowish grains of sliced form. Grains
of tourmaline, topaz, sillimanite, and some grains of staurolite are well rounded. And also
there are poor rounded fragments of tourmaline crystals.

The performed studies allow distinguishing two distinctly different mineral associations
among terrigenous minerals that have different information about their sources:

1) coarse-grained leucoxene-garnet-ilmenite association — sources of these minerals (with
the exception of well rounded garnet grains), probably, are located at a relatively short dis-
tance from the place of their burial;

2) medium-grained topaz-garnet-staurolite-ilmenite association with zircon, sillimanite,
kyanite is a characteristic association of many terrigenous deposits which have undergone not
only continuous transportation but also repeated redeposition from more ancient sediments.

Paragenetic satellites of diamond in the studied Palacogene and Neogene sediments of
the extreme southern part of the Prypiatskyi trough have been identified in very small quan-
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tity: there are single grains of pyrope and chrome-spinellid per one small-volume sample
(20 litres).

We identified 94 grains of pyrope in four small-volume samples, 68 of them — in coarse-
grained sediments of the Palacogene, 26 — in the Neogenic sediments; among them 84 grains
have size from 0.50 to 0.25 mm, and the rest — 0.20-0.25 mm. Four varieties of pyrope have
been distinguished by optical properties: (1) pink grains with index of refraction n = 1,746—
1,748 (47 grains); (2) grains of purple colour of varying intensity (25 grains), the value of » is
quite variable, but 15 grains have n = 1,752; (3) red grains with n = 1,373-1,748 (17 grains);
(4) orange grains with n = 1,754 (four grains).

Shape of grains in general is irregular, slightly elongated; individual grains have a rectan-
gular or triangular cross-section. The surface usually is lusterless, with separate hollows.
Grains are poorly rounded and semi-rounded, some of them are well rounded; the degree of
preservation of grains is good.

Eleven pyrope grains have been investigated (see Table) using a partial microprobe analy-
sis (three components). It follows from the diagram Cr,0O;—CaO (Fig. 1), that all the grains
correspond to pyrope of lherzolite paragenesis. For comparison, we have put on the diagram
the figurative points of composition of pyrope from the conglomerates of Bilokorovytska
structure, products of their destruction and phyllite-like schists [1].

The results of partial microprobe analysis of pyrope grains

The number Colour of pyrope erains Content, mass %
of analysis Pyrope & CaO | FeO | Cry)03
Neogene deposits
1608/5 Red 4,90 7,35 3,59
1608/6 Violet-red 4,43 8,71 1,81
1608/7 The same 4,35 8,83 2,15
1609/3 Violet 4,72 7,39 1,76
1609/4 Orange 4,72 7,45 0,67
Palaeogene deposits

1628/8 Orange 4,51 8,80 1,88
1628/10 Red-violet 4,58 9,41 1,71
1628/12 The same 4,92 7,83 1,53
1628/14 —“— 5,06 8,37 1,75
1628/17 Violet-red 4,77 7,65 2,88
1628/19 Red-violet 4,58 8,33 1,63

N o t e. Analyses have been performed at the Institute of Geology of Yakut branch of the Siberian
branch of the Russian Academy of Sciences (IG YaB SB RAS).

Chrome-spinellids are represented by single grains in the class of —0.5+0.2 mm, and only
in one sample of psephytic Neogene sediments their content is 0.39 g/t. Grains have an irregu-
lar or rounded shape, rough surface, are black, opaque, in thin fragments shine brown.

Partial microprobe analysis (IG YaB SB RAS) of the four grains showed the following.
Two grains from the Palacogene deposits are the ferruginous ferrichromite, mass % (average):
Cr,03 — 54.45; TiO, — 0.13; Al,O; — 11.12; they are comparable with the accessory chrome-
spinellids of stratificated ultrabasites (Fig. 2). Two grains from the Neogene deposits are the
chrome hercynite: Cr,O; — 31.74; TiO, — 0.11; ALL,O; — 32.16 mass % (are not in the chart in
Fig. 2 due to low chromium); they are comparable with the accessory chrome-spinellids from
ultrabasic rocks of ophiolitic formation. According to N. Sobolev et al. [4], chrome-spinellids
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of similar composition have been found in the concentrates of the Yakut kimberlite pipes. We
note in passing that quite a lot of grains of the same composition (58 and 92, respectively, of
the 414 analyzed) were discovered in terrigenous rocks of Bilokorovytska structure (see
Fig. 2) and in Albian and Quaternary sediments of North-Western Volyn region [1].
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Fig. 1. The position of the figurative points of pyrope composition from the Bilokorovytska structure
rocks (I — conglomerates, 2 — products of their destruction, 3 — phyllite-like schists) [1]
and Prypiatska area (4 — Neogene rocks, 5 — Palaeogene rocks) on the diagram Cr,0;—CaO.
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the Bilokorovytska structure rocks (I — con-
glomerates, 2 — products of their destruction,
3 — phyllite-like schists) [1] and Prypiatska
area (4 — Palaeogene rocks) on the diagram
Cr,03-Al,0. Dashed line limits the field of
composition of chrome-spinellids associated 10
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For the study of picroilmenite by the method of thermoelectric power, we have selected
170 grains of ilmenite from the grade of —2.0+0.5 mm, among them 95 grains — “fragmented”
ilmenite, 72 — “leached”, three grains — “shiny”. It turned out that the vast majority of the
grains have a value of thermoelectric power as in ilmenite from the basic rocks — from +180 to
+400 mV/°C. And only two grains have these values as in picroilmenite: +77 (“shiny”) and
—166 mV/°C (“leached”).

Therefore, small size of detected grains of pyrope and chrome-spihellids, quite high degree
of their roundness and the character of their surface testify to a long stay of these grains away
from the primary source. The content of both minerals in the sediments is low. Ilmenite grains
with “kimberlitic” values of thermoelectric power are extremely rare. On this basis, we can
conclude that in this case, these minerals cannot be used as search signs nor on the identifica-
tion of alkali-ultramafic magmatic bodies, nor to identify the diamond placer.
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®PAKIINHA CTPYKTYPA I MIHEPAJIOTTYHI OCOBJIUBOCT

I

I'PYBOYJIAMKOBHUX BIJAKJIAAIB - MOKJIMBUX KOJIEKTOPIB
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YKPAIHCBKOTI'O IIUTA.
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Jlveiecvkuil nayionanvrHull ynigepcumem imeni leana @panka,
syn. I pywescovroeo, 4, 79005 m. Jlvgie, Vkpaina
E-mail: emslivko@i.ua

Pe4yoBHHHHI CKJIaJ KOJEKTOPIB Mae BaXXJIMBE 3HAYCHHS IS PO3YMIHHS PO3CHIIOYTBOPIO-
BaJIGHOTO HPOIECY, OCOOIMBO IIe CTOCY€THCS (PPAKIIHHOI CTPYKTypH BIAKIAIB Ta PI3HOMAHIT-
HUX MiHepanorigaux ocodimBocteid. I1ig 9ac TeMaTHIHHX 1 PO3IIYKOBHX pOOIT HAa alMa3H reo-
soru JKuromupcskoi I'PE Buainumm ’sTh AUISHOK PO3BUTKY IPyOOYIaMKOBHX IOPiJL, SKi MOTJIH
OyTH KOJICKTOpaMH ajMasy i, OTXe, MepCeKTHBHUMHU Ha BUSIBJICHHS B HUX BiIIOBIIHUX PO3CH-
munr: binokoposuusky, IliBnenno-3axigny, Mexupinbky, [Tpun’ssTcbky Ta YCiBCbKy.

HaBeneHo naHi po pe3ysbTaTH AOCIiUKEHb, BUKOHAHUX HAYKOBISIMH JIBBIBCBKOIO yHiBep-
curery, Ha Ilpum’stcekiit gimsami. [linsiHka po3ramioBaHa y KpaiHid MiBAGHHIH 4YacTHHI
Ipun’sitchkoi 3anaana, Mk CTyJSHUIBKHM PO3JIOMOM Ha 3aXOAi i MiBHIYHO-CXIAHHM IPO-
TIOBXKEHHAM Y 00pThehKo-Cymancskoro posiomy. TyT Ge3nocepetHbo Ha Maneo30HChKOMY ILI0-
THKY 3QJISITal0Th BaJyHHO-TAJIbKOBO-TPaBiliHi YTBOPEHHS Me30-KaiHO3010, SIKi PO3KPUTO CBEPI-
JOBMHAMH 3a 4OTHpMa MpodiraMu. Y 3axifHii i UEeHTpaIbHId YaCTHHAX IUIAHKU JOCIHIIKEHO
[1aJICOr€HOBI Bi/IKJIA/H, IPEACTABICH] 11’ ITHMETPOBUM TOPU30HTOM BAaJlyHHO-TaJbKOBHX IMOPIJ,
10 3aJraloTh Ha TIHHaX 1opH (?). Binkmaan neoreny (iHtepBan 25-34 M) mpencraBiieHi cepen-
HBO-JPiOHO3EPHHUCTHM ITICKOM 3 JIOMIIIIKOIO TPaBito.

PevoBuHHMI cKiaj rpy0OyIaMKOBHX IIOPiJ] BUBYAIM 332 KOHIIEHTPATaMH BiJICAJUKEHHS PO3-
MipoMm —8+1 MM Ta IXHBOI Baxkor0 (pakimiero (knacu —1,0+0,5; —0,5+0,2; —0,2 mm). Criiiki Te-
pHUreHHI MiHepanu MpeCTaBieHI iIbMEHITOM, IPAaHATOM, CTaBPOJIITOM, KiaHITOM (BMICT SIKHX
3HAYHO 3MiHHHI), TYpMaJliHOM, TOMAa30M, LUPKOHOM (KiIbKICTh SIKMX Bapilo€ MEHIIe) Ta iH.
HasiBHi [Bi 4iTkO BiAMiHHI MiHepanbHi acomiarii: 1) KpyHmHO3epHHCTA JeHKOKCEH-IpaHaT-ilb-
MEHITOBa (IpKepena HUX MiHEpaliB pO3TAIlOBaHI HA MOPIBHAHO HEBENWKIH BiACTaHI Bia Mics
IXHBOTO 3aXOPOHEHHS); 2) CepeIHhO3EPHUCTA TOMAa3-TPaHaT-CTaBPOIIT-IBMEHITOBA 3 TUPKOHOM,
CHJIIMaHITOM, KiaHITOM (XapaKTepHa acolliallisi 0araTb0X TEPUTeHHHX YTBOPEHB, SIKI HE TUTBKH
3a3HaJi TPUBAJIOTO TPAHCIIOPTYBAHHS, a i HEOJJHOPA30BOTO IEPEBIKIAAAHHS 3 ABHILINX BiJ-
KIIQ/TiB).

Cepen mapareHeTHYHHAX CYIYyTHHKIB alMa3y B JOCHTI/DKEHUX BiJKIamax BHSBICHO PiAKICHI
3epHa Tipomy (BiANOBIZAAalOTh MipOMaM JIEPIOJITOBOIO MaparcHe3ucy) Ta IMOOJMHOKI 3epHa
XPOMILITIHENIAIB (3a1i3UCTHIl PEepUXpOMIT i XPOMOBHI TepLUUHIT) 1 MIKPOIIbLMEHTY (31 3Ha4YeH-
HSIMH TepMo-e.p.c. +77 1 —166 MxB/rpan).

Masuii po3Mmip BHSBICHHX 3€pEH MipoIly i XPOMIIUIIHEiiB, JOCTaTHIH CTyMiHb IXHBOT 00Ka-
TaHOCTI Ta XapakTep IXHbOT MOBEPXHI CBIAYATH PO TPHBaJe NepeOyBaHHSA LUX 3€PEH JAICKO Bi
nepuiopkepen. SKIIo 0aTH 10 LBOro HU3bKUH BMICT 000X MiHepasiB Ta Haa3BHYalHYy Dil-
KICTh 3€peH LIBMEHITy 3 “KiMOepmiTOBHMHU~ 3HAYCHHSMH TEPMO-€.p.C., TO MOXKHA 3pOOUTH BH-
CHOBOK, 1110 B HAILIOMY BUMNAJKY I11i MiHEpaIH HE MO’KHA BUKOPHUCTOBYBATH SIK PO3LIYKOBI O3HAKU
Ha BHSBJICHHS aHi JIy)KHO-yJbTPAOCHOBHHX MarMaTH4HHX TiJl, aHi PO3CHIIUIL] aJIMa3y.

Kniouogi crosa: anmas, poscumnuiie, KiMOEpIiTOBI MiHEpaIH-CyITyTHAKH anMmasy, Tpyooyia-
MKOBI OPOIH, TTaJieoreH, HeoreH, [Ipuir’ aTchKa 3ananHa.
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