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GRAPHIC REPRESENTATIONS AS A SOURCE
FOR RESEARCH ON WHEELED TRANSPORT
OF THE BRONZE AGE

Justyna Rzonca PhD student, Institute of Archeology of the Jagiel-
lonian University

Eurasian steppe area is one of the richest in the finds, which are a good
source for recognition of the development of wheeled transport. A few
hundred graves, containing remains of real vehicles or their elements, were
discovered here and connected with diverse Bronze Age communities. To
complete this analysis, it is worth to look closer at additional sources, like
some data from research of the wagon and chariot motifs, which were a
part of a complex Bronze Age rock art of this region. This study gives
information about usage, constructional details, and symbolism.
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Wheeled vehicles are among one of the themes of rock art and ceramic
vessel decoration in the steppe area of Eurasia starting with the 3" mil-
lennium BC (Lazaretov 2019, p. 42) and become a common topic until the
very late Bronze Age, almost to the start of the 1** millennium BC. There
are a couple of zones where findings are concentrated, like southern Cen-
tral Asia (Alatau Mountains, today’s southern Kazakhstan), Altai Moun-
tains, Yenisei basin, Caucasus and in the Eastern European Steppe zone.

The great Eurasian Steppe is one of the few areas where multiple types
of sources to recognize early wheeled transport are found. The main cat-
egory here is burial findings and with the early Bronze Age, a new burial
rite appears, containing real wagons or their elements, placed within
graves or used as a grave cover. This new type of ritual starts with the
early Yamna culture (elements like anthropomorphic stelas) (Ivanova
2013, p. 233) and is present untill the Petrovka/early Andronovo period
(Nikolaevka II) (Epimakhov 2004, p. 110). The types of wagons, placed in
graves, evolved through centuries with changes in constructional solu-
tions, related mostly to a transition in the wagons function. Yamna wag-
ons were probably mostly four-wheeled heavy wagons. More developed
in their shape and construction vehicles were found in Catacomb Culture
graves, like two-wheeled carts or wheels with two, three or four vents,
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placed around the nave in a disk. In the last stage, connected to the
Sintashta-Petrovka complex, horse-drawn carts with two spoked wheels
appeared (Anthony 2007, pp. 371, 397). These vehicles can be qualified as
“chariots”, their structure fits the definition exactly (Epimakhov, Che-
chushkov 2008, p. 481). The grave findings are some of the best sources
for understanding the development history of wheeled transport, espe-
cially due to the long existence of this type of burial rite and the fact that
at least a dozen or more of these findings were made in each period. De-
spite this, there are always a few pieces of information missing and that
is mostly because of the character of this specific burial rite. Very rarely
the wagons are placed as one piece together. Usually, there are always a
few elements missing: wheels, or the wagon’s body, axes, roofs and other
details. Vehicles of the “chariot” type get defined as such, where parts of
wheels, axes and naves are found in special contexts, where the place-
ment of every element of the burial together is indicative of a full horse-
drawn carriage. Rock art and vessels decorated in “wagon” motifs make
a good source for supplementing the data gathered from archaeological
digs of cemeteries or settlements. The most common problem with rock
art interpretation is the dating of the images. In some cases however,
scenes in rock can be chronologically determined by the wagon, cart or
chariot type that is depicted.

All these depictions are an important source for the technological and
constructional details of wagons and carts of multiple types throughout
the Bronze Age. The second aspect is context: wheeled vehicles do not
belong to the most common subjects that had been depicted during this
era. Sometimes wagons or carts are portrayed as a single figure but much
more commonly they are placed between scenes, containing figures of
animals, people, solar motifs. Sometimes artists created simple composi-
tions, containing 2-3 motifs, for example “warrior on a chariot with hors-
es”. In some cases wheeled vehicles are also a part of a big scene, some-
times seemingly characterised by a narrative character or get included as
part of some other figure, like on some of the Okunevo culture stelas in
Khakassia. The depiction from Tepsey mountain presents both, wagon
and face of a masked anthropomorphic being, typical for the art of this
area (Novozhenov 2014a, p. 91). With the development of technology
and constructional traits, the way the vehicles are depicted also changes
and the new types of vehicles are easy to recognize. Usually wagons are
only presented in one way, from a bird’s eye view and only rarely are
there profile presentations.
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A small number of vehicle
depictions are made of four-
wheeled wagons. Most of
these images are connected
to specific stages of develop-
ment of Okunevo culture of
the Minusinsk Basin. Oldest
images are dated back to late
23 century BC (Lazaretov
2019, p. 42). That means, they
are a few hundred years
younger than the oldest Yam-
na findings of real vehicles,
but there is a close connection
in technology. The one visi- Fig. 1. Ust’-Byur (1), Znamenka (2) (Esin 2012, p. 16,
bly comparable image comes fig- 1-2).
from Znamenka (Khakassiya) (Esin 2012, p. 16, fig. 2). The depiction was
left on a typical for Okunevo culture ecumene stelae with a main image
portraying a masked anthropomorphical entity. The depiction presents a
four-wheeled wagon, shown in profile, drawn by two bulls or oxen. The
most significant traits in this depiction are the arched roof of the wagon,
the two-pieced wheels, side-railings and thill, possibly double-rodded.
A mark placed on the shoulders of the animals can most likely be inter-
preted as a depiction of a yoke. The driver sits inside of the wagon’s body
with his legs bent at the knees. These details can be compared to findings
like the wagon from Lukyanivka kurgan 1, grave 1 from Ukraine, the
only Yamna grave where traces of an original, arched roof was found
(Melnyk, Serdyukova 1988, p. 119). In some of the graves also the railings
are preserved (Pysarivka k. 6 g. 2, Vinnitsa region) (Potupchyk 1993,
p- 98). The position of the driver is also significant. At the archaeological
site of Sharakhalsun II (k. 6, g. 18) in the Stavropol region a few wagon
graves were found, one of them contained human remains of a person
who was placed in a sitting position on the wagons body (Tucker et al.
2017, p. 4). Wheels made by two or three segments were also a common
form during this era (Gudkova, Chernyakov 1981, p. 39).

Wagons and carts of the Okunevo culture can be depicted on the side,
as one of many symbols surrounding a main stele figure. In a few cases
vehicles are integrated into an anthropomorphic entity. One example, at
Tepsey mountain, was already mentioned above. In this case, the wagon
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was literally a part of the main figure’s face. Another stela, found in the
cemetery of Ust’-Byur’ in Khakassiya, portrays the same type of charac-
ter (Esin 2012, p. 16, fig. 1). A depiction that is reminiscent of a wagon is
placed between their horns, but its form is unusual and could also be in-
terpreted as a vessel. The most close form to the one portrayed on the
stela is a so-called brazier, a vessel typical especially for the Afanasyevo,
Okunevo and Catacomb grave cultures. This example is a good showcase
for a wagon that gets depicted in a very metaphoric form, symbolising a
“transportation” or even “transfer”. Brazies are a very specific form of
vessel, connected to ritual fire (Fribus 2014, p. 49).

The tradition of depicting four-wheeled vehicles survives until the
late Bronze Age, but depictions from this late stage of the era are rare.
Very few were discovered in southern Kazakhstan, at the rock art sites
like Tamgaly or Kul'zhabasy. The former is located in the plains, the
latter was found on the foothills of the Tien-Shan mountains. Some re-
searchers try to connect them with the Andronovo community
(Rogozhinsky 2011, p. 220). However the type of wheels here are not
definable. They are depicted as circles, empty or filled with irregular
lines. In both presented cases, the thills are probably doubled and trian-
gular-shaped. In Tamgaly two drawn animals are portrayed, bulls or
oxen with a yoke on their back. One depiction from Karatau also por-
trays a wagon drawn by camels (Novozhenov 2012, p. 40, fig. 8). There
is also an important detail, visible in two depictions. The bottom of the
wagon’s body is portrayed as if it was made of crossbars, arranged in a
form of a trellis. Similar constructions are found in many Yamna or Cat-
acomb culture graves (Etulia k. 1 g. 14 in Moldova, Kholmske k. 1 g. 7,
Odessa region; Kamyanka Dniprovska region, k. 11 g. 9, Zaporizhzhya
region) (Gey 2004, p. 185; Novitskiy 1985, p. 233; Chernykh 1991, p. 145).
From all of the parts of the vehicle’s body, usually only the bottom part
is placed in the grave. This is a surprising analogy, because rock art has
the possibility to show more details of the wagon’s upper body. For
some reason, the artist usually did not depict more details. These im-
ages are also important because of their chronology. At the time of their
creation, the practice of placing full four-wheeled wagons in graves dis-
appears. But there are still a lot of similarities of the constructional de-
tails between the rock art figures and early Bronze Age grave findings.
This can prove that the construction of four wheeled wagons was con-
servative, even though the transport technology was continuously de-
veloping.
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During the late Bronze Age four-wheeled vehicles were not a popular
theme in rock art. The most commonly depicted vehicle is a chariot, in a
form that resembles the findings from Sintashta-Petrovka cemeteries. De-
pictions from a birds-eye view also occur. There are many similarities in
the way the vehicles get portrayed between different areas of rock art
concentration. Drawn animals are presented in profile. The differences
between the shape of the chariot’s body can be as big between vehicles
depicted at one site, as between those depicted in different geographical
areas. The shapes that they are usually given are round, square with
round corners, and D-shaped. The filling of the chariot’s body differs, it
can appear empty, divided into two halves by a line, dotted or with a
chequered pattern, which might resemble a light vehicle body with a
floor made of wattle. Wheels usually have spokes, in some cases only
four, in some more (even up to 28) (Mar’yashev, Goryachev 1998, fig. 115).
Some vehicles are not depicted with spoked wheels and this type is not
always considered to be a chariot by some researchers (Novozhenov
2012, p. 102). In some images a yoke is depicted for harnessing and some-
times a thill, supported by ropes or thongs (Kashchey, Nedashkovsky
2018, p. 7). There are also very simplified depictions that can be inter-
preted as chariots, probably more in a symbolic than a practical way, like
at depictions in Kamyana Mohyla in Ukraine (Mikhailov 2005, p. 123),
some very close to even solar symbols.

As a source, chariot images are extremely important, since there are a
lot of missing elements in chariot graves from the steppe, usually regard-
ing the details of the chariot’s body. In some cases also drivers are de-
picted, which can indicate how the chariots were driven. Except some
unusual cases, like few figures from the Mongolian Altai area where
chariots are drawn by a goat or deer (Novogrodova 1984, pp. 66, 79),
some examples from southern Kazakhstan, where the draft animal is a
camel (Novozhenov 1994, p. 27, fig. 12:3; Koybagar II, stone 22), bulls and
goats (Tashbaeva 2019, p. 253), almost all draft animals portrayed with
chariots can be interpreted as horses, with a slim shape and small ears
sticking out. Only in the Mongolian Altai depictions, more than two draft
animals are portrayed (Novogrodova, 1984, p. 65, 70).

The chariot images are usually thought to be connected with the An-
dronovo community or Karasuk culture of the late Bronze Age (Novo-
grodova, 1984, p. 77). Since almost all chariot graves belong to the Sintash-
ta-Petrovka culture of the Urals and Northern Kazakhstan area, the im-
ages come from different territories and are likely a little younger than
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the findings of real vehicles. The spread of this theme in rock art can be
connected to both the inception of the invention and also to the moment
when chariots started to be important as a symbol for a specific commu-
nity. Images of chariots are found in all the mentioned areas, but they
never are a main motif.

The context of the placement of these depictions shows mostly the way
the chariots were seen by people who made this art (artist) and those who
used it as a symbol and understood the intentions and content of these
images. A very important character of these depictions is the charioteer.
In some cases, there are two drivers, which can lead to the assumption
that sometimes early chariots used in the Bronze Age are also controlled
by two people, or one was the charioteer and the other was a fighter or
hunter. What is of note is the fact that there are weapons of many types
visible in their hands: bows and arrows, spears, probably daggers shown
in a very simple way, just as one straight, short line next to the driver’s
hand. Some of these characters also have an attribute in the shape of a
disc. It is uncertain how this element should be interpreted - but some
research hypothesises that this element depicts a macehead with a han-
dle. This detail is widespread as an attribute of warriors/hunters, visible
with the iconography of the Altai (Okladnikov et al. 1979, fig. 41:2) south-
ern Kazakhstan, like on Saymaly-Tash (Tashbaeva 2019, p. 254, fig. 6, 7,
8), or the Minusinsk Basin (Devlet 2001, p. 32). Besides this element, the
only other personal details depicted are headgear or hairstyles: the driv-
ers from Saimaly-Tash and Kul'zhabasy from southern Kazakhstan wear

long braids (Tashbaeva
2019, p. 254, fig. 6, 7, §;
Baypakov, Mar’yashev
2004, p. 9), in Elangash
some small horns are
visible (Okladnikov et al.
1979, tig. 33) or a mush-
room-shaped headgear
(Kubarev 2011, fig. 45:4).
This attribute is widely
spread among the art of
the Yenisei basin and the
Altai, usually portrayed

Fig. 2. Elangash, sector 3 (Okladnikov et al. 1979, fig. 35, with a Weapon. Those
p. 76) are details that can be
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seen in many examples.

For now, there is only

one image of a driver

who is characterised by

rays around his head.

This depiction comes

from Eshkol’mes, located

in Dzhungarsky Alatau

(Mar’yashev g Goryachev Eig. 3. Saymaly-Tash, chariots (Tashbaeva 2019, p. 254,
1998, p. 22, fig. 95). fig. 6)

The figures of ray-headed people, sometimes also described as “gods”,
are a common theme in Eurasian rock art dated to the Bronze Age. Some
of the Okunevo culture masked entities have rays around their head.
They are also found in Karakol culture graves of the early Bronze Age in
the Altai area (Kubarev 1988, pp. 45, 49, 50, 59, 69) but most of these char-
acteristic images come from Central Asia, especially from today’s south-
ern Kazakhstan, also from famous sites, like Tamgaly. This figure is usu-
ally bigger than any other in the composition, which makes them a “main
character”. It is very hard to say if these scenes, including other anthro-
pomorphic figures, are depictions of some kind of rite or “dance”. Some-
times smaller figures also have a disk handled by their waist (Tashbaeva
2019, p. 253, fig. 4). According to V. A. Novozhenov, they are among the
oldest Bronze Age motifs in Central Asia (2014b, s. 465). This would defi-
nitely fit with the chronology of the Okunevo stelas and Karakol grave
paintings, even though the rock art of this area dated to the Bronze Age
could be a little bit younger in general. These figures are mostly inter-
preted as gods (Rozwadowski 2019, s. 893) or shamans during trance
(Rozwadowski 2017, p. 171).

Chariots are in general part of bigger compositions. In these scenes,
there are usually figures like “warriors” involved, some also leading
animals on a leash or very rarely, like in some cases in the Altai (Kubarev
2011, fig. 46:1), there are characters in skirts. In some scenes a couple of
chariots are involved, sometimes even dominating the composition
(Okladnikov et al. 1979, fig. 34). The most common motif in the early
Bronze Age is still animals, both domesticated and wild. Bulls and hors-
es, goats, deer, dogs or wolves, kulans, camels, boars and other types
(Mar’yashev, Goryachev 1998, p. 15). The appearance of the horse can
be used as chronological dating because of the known, late domestica-
tion of this animal, which occurred first in the Eurasian steppe area
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(Miklashevich 2006, p. 191). In some cases it also looks like the chariot
was involved in a hunting scene. However, most strikingly, chariots are
almost never depicted to be in battle. In some rare cases there are a few
chariots depicted in a line, which is sometimes interpreted as a “leading
into battle” scene, especially when they follow an anthropomorphic fig-
ure with weapons, like in Ust’-Mozaga in Tuva (Devlet 2001, p. 52). An-
other “caravan” was depicted in Baga-Oygur III in Mongolia. These
scenes sometimes contain a figure interpreted as a woman and also ani-
mals in a line. However, the word “caravan” doesn’t fit this kind of scene
(Jakobson-Tepfer 2012, s. 6), because chariots were never used in history
as a vehicle to transport goods. The word “procession” would likely be
more accurate, if there are a lot of different characters depicted moving in
the same direction together.

There are a few problems with the interpretation of rock art for the
purpose of analysing the history of the development and usage of wheeled
vehicles. Firstly, the art seems to react with a delay to the development of
the technology itself. The Yamna four-wheeled wagons are older than
any Okunevo culture depictions, the oldest Sintashta chariots are older
than any of the images, because most of them are connected to Androno-
vo and Karasuk cultures and dated to 15"-10" centuries BC (Baypakov,
Mar’yashev 2004, p. 10; Kubarev, Tseveenordzh, Jakobson 2005, p. 90).
The technology could have also slightly changed during this time gap.
Secondly, this kind of iconography should never be understood like pho-
tography. What is shown here is mostly the intentions of the author, his
worldview, and symbolism which was understood by him and the peo-
ple around him. Every Bronze Age picture that modern people can view
through discoveries was made with the filter of Bronze Age people’s per-
ception, which might not be fully understood by us anymore. This art is
a very rich source that shows details that could never be found in any
wagon grave though. And most importantly, it shows the wagons and
chariots in usage, as an object used by the living. So the comparison is
very important to get a full picture of wheeled vehicles in the Bronze Age
of the Eurasian Steppe area.
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HEOPOMHAPHI KYPTAHW JOHEIIbKO-
JOHCBKOI KATAKOMBHOI KYJIBTYPU

AHppin ):[y6$ﬂ“a acrripaHT, JIOHeIbKMIT 00JTaCHMIA IHCTUTYT TTiCITS-
IOUIIIOMHOI IIegaroriyHoi OCBITU

Y cTaTTi po3mIAHyTO IBa HEOpAVIHAPHI Ky praHy JJOHeIbKO-TOHChKOI KaTa-
KOMOHOT KYJIBTYPW, 1110 ITIOXOIATS i3 JIyranmyHm. YV 1mx KypraHax 3adik-
COBaHO Biflpa3y JIBa IOXOBaHHS, 4Ki cepesl IOXOBJILHOTO peMaHeHTy Mic-
TATH OyJIaBy, dyepes 10 IX AOLUIFHO BBaXaTn HeopanHapHMN. Ha ocHoBi
aHaJli3y HasBHOI BMOipKM Ta CYIIyTHiX O3HaK Hapasi HeJJopeuHO TOBOPUTH
PO iCHYBaHHS «COLiaJIbHMX LIEHTPiB» Yy KaTaKOMOHIV CIIUIbHOTI, IIpoTe
MOXXHa OpUITycKaTt popMyBaHHS TpagulLlil II0XOBaHb BOIHIB i CTapiVIIINH
y KypraHax, sIKi MajIi IIeBHe caKpaJIbHe 3HauYeHH:.

Kiro4oBi cs10Ba: doneyvko-0oHchka kamakoMOHa KyAsmypa, pyxome ckomapcmebo,
HeOpOUHAPHI KYpeaHu, COYiarvHi yeHmpu, noxobanns 3 byiabamu.

PexoHCTPyKIIii coliaJIbHMX OpraHi3MiB IpajlaBHIX CYCHUIBCTB € OfI-
Hi€I0 3 IPOBIIHVIX HayKOBMX IIpo0sIeM Ha cyuyacHoMy eTari. He octanHe
MiclIIe B ITOIIyKax MOZIeJIer OpraHisallii JOIMCceMHIMX CYCIIUILCTB ITOCiIae
IOIIYK IEeBHMX 1IeHTPIB, SIKI BiAIrpaBaIv IIPOBIAHY POJIb Y aIMiHICTpa-
TUBHOMY, €KOHOMIYHOMY Ta peJIiriiHoMy BuMipax. 3asBudant (pyHKIIito
TaKMX LEeHTPiB BUKOHYIOTb MiCTa, IIPOTe JajIeKO He BCl BIIIOMI Cy4YacHVIM
JOCIIIHMKAM apXeoJIOTiuHi KYJIBTYpHU 3aliMaliChb MiCTOOyOyBaHHSM,
ajpKe 11e 6araTto B YoMy 3aJIeXKUTh Bill CIIOCOOY JKUTTS TOTO UM TOTO COLIi-
aJIbHOTO opraHisMy. He BMHATKOM € 1 JOHeIIbKO-JOHCbKa KaTakoMOHa
KyinbTypa, Ky supims C. H. bparuenko (dy6sra, JIursuHenko 2022,
c. 28-32). B ocHOBi eKOHOMIKM [JOHEIIbKO-TOHCbKOI KAaTaAKOMOHOI KYJIBTY-
pu Oysio MoOIbHe ckoTapcTso (Bynarsan 2002, c. 157-158), a ToMy B po3-
HOPSAIKEHHI HAayKOBLIIB € TUIBKM TMMYacOBi ITOCeJIeHHS 3 He3Ha4YHVIM
KYJIBTYPHVM IIapoM. 3 OIVIA4Y Ha Iie, FOJIOBHMM JKepesIoM iHdopMartii
€ IIOXOBAaHH:, Ha OCHOBI SIKMX Yy>Ke 3[iVICHIOIOTBCS CIIPOOWM BUSIBJIEHHSI
IIeBHVIX IIeHTpiB. MapKepaMy BMOKpeMIeHH: LIeHTPIB € HepeBakHO JIO-
KaJli3allis Ha MOPIBHAHO HEBEJIMKNX TePUTOPIAX HeOPOMHAPHUX IOXO-
BaHb a0o MorwiIbHUKIB. IIpoTe, 3Bakaroum Ha OcoOIMBOCTI JIKeperia,
a caMe 3HauYHe caKpaJbHO-peJliriiHe iHdopMaliliHe HallapyBaHHS,
BMOKpeMJIEHHS TaKMX LIeHTPiB CTaHOBUTH 3Ha4HI cKIagHoMIl. Ha ocHOBI1
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anasisy noxosanb C. XK. IlycroBasioB BuaiIge comiaabHi, IIOTeCTapHi Ta
pertirinHi neHTpu 171 KaTakoMOHO1 Ky ibTypu (IIycrosanos 2015, c. 189-
190, 343). Sk onuH i3 KpUTepilB BUOKpeMJIEHHS COLlia/IbHMX LIEHTPIB J10-
CITITHVK BUCYBa€ KOHIIEHTpAIlifo IToxoBaHb 3i 30poeto (ITycrosasios 2011,
c. 20). 30portHIMI KOMIUIEKC JOHEeIbKO-JOHChKOI KaTaKOMOHOT KYJIbTYpU
IIPEACTaBICHO HEYMCOICHHNM BapiaTMBHMM PsIOM HecIleliayIizoBaHol
3001, 1110 CKITaTAEThCA 3 JIYKY 31 CTpUIamMy, KaM' STHVIX COKMP-MOJIOTIB, Opo-
H30BUX COKMp, CINCiB/OpOTUKIB i Oysas. [lopedHO 3a3Ha4ymMTH, IO BCi
eJleMeHTVI 30pOTTHOro KOMIUIEKCY € HecIlelliali30BaHO0 30pO€lo, 3Baka-
104U Ha IXHE MOXJIVIBE 3aCTOCyBaHHsI Ha ITOJIIOBaHHI ab0 B rOCIIOAApPCTBi.
BumrsATKOM € OysiaBy, sKi HaOyBaroThk CTaTyCy HecIelliali3oBaHOI 30poi 3
OIJIAAY Ha Te, 1110 MOIJIN ABJIATU cO00I0 iHCcUTHIIO Biiaan. Ockiipku OyJia-
BV PO3IJISIIAIOTh 30KpeMa 1 sIK >Ke3JIV Bj1ajiy, Oyib-sKe [IOXOBaHHH 3 OyJla-
BaMV MOXKHa BBa)kaTV HellepeCciuHVM 1 TaKuM, 110 CTAaHOBUTD iHTepec.

JIkmo B3aTH 3a ocHOBY npunyinenHsa C. K. Ilycrosasosa, 1m0 KoH-
IIeHTpallis 30poi MoXe OyTM LeHTpaJIbHMM apryMeHTOM Ha KOPUCThb
cpopMoOBaHMX LEHTPiB Y KaTaKOMOHIVI CITiJIbHOTI, HOXOBaHHH 3 OyJlaBa-
MM, OCOOJIMBO B YaCTVHI IXHBOI KOHIIEHTpaIlil B IEBHMX pavioHaX, [10-
LUIBHO PO3IVIAAATU 9K MapKepu. 3Ha4uHy yBary Leyl KOMIIOHEHT II0XO-
BaJIbHOT'O peMaHeHTY [IOHelbKO-JOHChKOI KaTaKOMOHOT KYJIBTYy Py IpW-
BepTac 4depe3 HM3KYy oOcraBuH. Ilo-Tiepire, 1eyt TUII HaBepIITHMKA
TPaIUISE€ThCS JOBOJIL PiZIKO, IOT0 3HaXiAKM € HeunciieHHUMH (bpaTuen-
K0 1976, c. 154-195). Ilo-npyre, y HayKOBi CIiJIBHOTI Hapa3si cdopMoBa-
HO JIeKiJIbKa ITiZAX0MiB A0 iHTepipeTariii Oysas: sik 30poi (Kpasery 1990,
c. 39; Kitouko 1996, c. 75; Klochko 2002, p. 22), gk iHcurHiv itagm abo
noegHanHA nux asox pyukuin (Kamsep 2010, c. 116-117; Masos 1991,
c. 30-31).

Crpaszi, Oys1aBy He € HOMIVPEHMM ITIOXOBJIBHUM peMaHeHTOM B ape-
aJIi IOHEIIbKO-JOHCHKOT KaTaKOMOHOT KYJIBTYpH. 3Haxinkm OysaB ikcy-
I0Th JIniile y 28 rmoxosaHH:X i3 2018 3airyuyeHmx no aHasisy (Budipka os-
HICTIO BIAIIOBIZIa€ KPUTEPIiO BUIIQAKOBOCTI VI OXOIUIIOE BeCh apeasl JJOHe-
1IbKO-ZIOHCbKO1 KaTaKOMOHOT KyJIBTYPM), 1110 cTaHOBUTH 1,38 %. KijibkicTb
3HaxiZJOK OyJlaB IIOCTYyIIa€ThCS KUIBKOCTI i 3HaXiZIOK JIYKy 3i cTpitamuy, i
KaM' sIHVIX COKMP-MOJIOTIB, IIPOTe [eIl0 IlepeBUIIlyE YMCeIbHICTh 3Haxi-
JOK HaKOHEYHMKIB CHUCIB/ApOTMKIB i 3HAUHO IepeBUIIy€e KiIbKiCTb
OpoH30BVIX COKMp. AJle, 3BakKatoul Ha I[iHHICTb MeTaJIly B KaTaKOMOHOMY
cepeloBUIIll, OCTAHHE He € BarOMIM ITOKa3HMKOM.

@akTHIHO OyJs1aBy TPAIUIAIOTHCS y BCbOMY apealli IOHEeIIbKO-JOHCHKOT
KaTakoOMOHO1 KysIbTypu (puc. 1).
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Puc. 1. Kapra noxoBaHb 3 Oys1aBaMV IOHEIIbKO-JOHCHKOI KATAKOMOHOT KyJIbTY P
1 — Hosa Actpaxansb (Jlyrancbka obs1acTs); 2 — MuxoriaiBka (JIyraHceka oOacTs);

3 — Csarose (JIyranceka o6s1acTp); 4 — Acrtaxose (Jlyrancbka obsacte); 5 — Hiok-
Hbo-Umpcbka (PocTtoscpka 006r1acTp); 6 — Xpsescpkuit (PocToBcbka o0rmacTe); 7 —
Hosouepxkacbk (PocroBcpka ob6racts); 8 — Pocros-Ha-[loHy (PocToBchKa 00s1acTh)

9 — Ilokposceke (Pocroscpka obmactp); 10 — Kpamatoperk ([loHerpka oOracts);

11 — bescepreniska (PocToBcbka oOiacts); 12 — BosrHoBaxa ([JoHerpka 00s1acTh);

)

)

7

13 — Moxpumn Kepunk (Pocroscbka obsiacts); 14 — IlIkypiiaT (BopoHesbka 001acTs);
15 — XKenanne (Jonenpka obacte); 16 — Kenryxmun (Bonrorpagcbka o0siacTb
17 — boryuap (Bosrorpazmceka obsacts); 18 — Paviceke ([JoHeribka obracte); 19 —
Xpsmepcpkunt (PoctoBebka 0671acts); 20 — JKermoOoxk (JIyrarceka obiacts); 21 — Ile-
naeBe (benroponceka obacte); 22 — KyviOumrese (Jorernpka obimacTs); 23 — Kon-
npariiBka ([Joneribka 0b6s1acTp); 24 — ApTteMiBcbk (loHelpka obiiacTs); 25 — IBaHO-
HapiiBka (HdoHelpKka o01acTs); 26 — [JoHchkum (PocToBcbka 0071acTh)

7

4

Ha meprmmit norisz, MOXXKHa 3pOoOMUTM OIHO3HAYHMI BUICHOBOK, ITIO
IIOXOBaHH: 3 OyJlaBaMM KOHIIeHTPYIoTbcsa B [Ipra3oB’, a Takox Tpoxu
nisnenHirnte Cisepcbkoro [iHIlg, dpaKTMUHO YTBOPIOIOUM [Bi OOIIMpPHI
rpymn. Llg curyariig Moxke OyTu Hac/IiIKOM HepiBHOMipHOIO BUBYEHHS
KyJpTypu. oxiagHirmie suBdeHHs Kypratis [loninmis’s ta [Tpuasos’s
IIJIKOM MOTJIO IIPU3BECTH 10 TaKOIo IepeKkocy B JaHux. IIpore mpusep-
TalOTh yBary ABa KypraHu, y gkux 3adikcoBaHO Biflpa3y [Ba IIOXOBaHHS
3 OyslaBamu, 110 MOXKHa BBaXKaTu caMe KoHIleHTparismu. Lli Bumagkm
€ HeOpAMHapHVMM a00 HaBiTh yHiKaibHVMM. OOMIIBa KypraHv ITOXOISTh
i3 JIyranmmmam: Mukoraiska, KypraH 5 (poskonkn M. M. HepenHiyeHka
1972 p.) Ta Acraxose, KypraH 18 (poskonkmu I'. JI. €smokimosa 1975 p.).
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Y 1972 poui Gys1o gocrizkeHo KypraH 0i1st craHiii Mukosiaiska (Bu-
coTa Kyprany — 5,5M, niamerp — 50 M), y IKOMY BUSIBJIEHO 25 IOXOBaHb
(oBa siMHOT KYJIbTYpH, 20 KaTakoMOHOT, offHe 0aOMHCHKOT, Y ABOX BUIIa-
Kax KyJIbTYpHY HaJIe)XHICTb IIOXOBaHb BCTAHOBUTI He BOastocs) (Yepen-
H14eHKo, YepenHruenko 1972). KatakoMOHi 1ToxoBaHHS JOHEIIbKO-10H-
cbkoi KyJibTypu 10 i 21 micTiomm OysiaBu (Ha JKaslb, y 3BiTi € JIIIIe CBiT/IN-
HVI, TOMY HeMa€ 00’ €KTMBHOI MOXJIVMBOCTI ITPeCTaBUTI SKiCHI KpecJIeHHS
1yix rtoxoBaHb). [Toxosanus 10 OyJ10 31i7ICHEHO B LIeHTPaJIbHIV 30Hi Kyp-
raHy ¥ MICTWIO IT SITh KiCTSAKIB (OMH IOPOCIIOL JIIOAVHY V1 YOTUPY INUTS-
ui). Yci moxoBaHH 3/1iVICHEHO Ha ITpaBoMy 0ol11i y cjtabko3i0raHoMy cTa-
Hi, Opi€eHTallis KICTAKIB — Ha HiBIeHHUM 3axil. PeMaHeHT IMOXOBaHHSA
MO)KHa BBaKaTy OaraTvM: 1Bl KepaMidHi HOCyAMHM, [1Ba KyxJ1i, 56 KicTs-
HVIX KijIellb, II'ATh yJIaMKiB CKPOHeBUX Kijlellp, 84 acTparasim, KicTka TBa-
PVIHM 3 He3HaYHMM 00po0JIeHHSAM, OpOH30Bi HiX i IITNJI0, TpajIbHi KiCTKM
Ta HaBeplls OysiaBu KyslerogioHoi dpopmm. [ToxoBanug 21 — iHamBiny-
aJIbHe, IIOXOBaHU Y cJ1a0K03i0raHoMy CTaHi, Opi€HTOBaHMI Ha IiB/IeH-
Hym cxif,. ITig KicTaKoM IIpoCcTeXyeThes HiICTIIKA 3 KOPU [IepeB 1 Kpe-
nu. [HBeHTap IOXOBaHHSA TaKOX MOXKHa BBaKaTVl HellepeciuHMM: Kepa-
MiYHa IIOCy[OMHa, )XapoBHS, OpOH30Bi HiXK, IIwio, rak i 10 HamucTHy,
KICTsHe KUIblle, [Ba acTparaiy, KiCTKa TBapWHM, KOHKpellis BOXpU Ta
KyJlerioniOHa OyJiaBa.

Y 1975 poui Oins cenmina Acraxose OysIo IOC/IIIKEHO YOTUPU Kyp-
raHHi rpynmy, gKi ckIagammcs i3 22 kypratis (EBgoxnmos, CriMoHeHKO,
3arpeOenpHblit 1975). Kypran 18 Haslexxas 10 4eTBepTOi KypraHHOI Ipy-
1, OyB 4acTKOBO 3PYVMHOBAHMI CUIBCHBKOIOCIIOHAPChKMMM poboTamu,
TOMY BCTaHOBWUTW peasIbHI po3Mipm cxitagHo. Kypran mictis 13 moxo-
BaHb (II'4Th KaTaKOMOHMX i BiciM 3pyOnHMX). IToxoBanua 9 i 10 MmicTvn
Oysasu (puc. 2).

IToxoBanH: 9 Oys10 oOcHOBHMM y KypraHi. [ToxoBaHHa — iHauBigyas-
He, IIOXOBaHUM CJ1ab03i0ranmmt Ha IpaBoMy OOIli, OpieHTOBaHM Ha ITiB-
meHb. [liI KiCTIKOM IIPOCTeXYETbCS INACTWIKA 3 KOPU AepeB, CTONN
KicTska rodpap6osaHi Boxporo. I loxoBasilbHIUN peMaHeHT He BUPi3HIE€Th-
€S OUIIHICTIO 1 HpefCcTaBIeHNII KepaMidYHOIO IIOCYAVHOIO, XKapOBHEIO 3
BYTUIIAM, YeperoM i KicTKaMy Hir BiBIli (iKipa TBapvHM) (JInTBUHEHKO
2022, c. 106), Oynasoro rpymonoaioHoi dpopmmn. Iloxosanxs 10 MicTisio
KicTsK, 3i0raHui Ha IIpaBoMy OOIli, Opi€HTOBaHMI Ha ITiBJIEHHMI CXiJI.
ITin KiCTAKOM ITPOCTEXYEThCA HIICTWIKA 3 KOPY JIepeB, KOJIiHa Ta CTOIN
KicTska 1odapOoBaHi BOXPOIO, TaKOX 3adikcoBaHO 1Bl HeBeJIMKi KOH-
Kpellii Boxpu. IHBeHTap 1moxoBaHHs PaKTUYHO iJeHTVUYHM i3 TTOXOBaH-
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HAM 9: KepaMidyHa ITOCy[VHa, JKapOBHs, Yepell 1 KOCTI KiHIIBOK BiBIli,
rpyuromnogiosa 6ysasa.

Puc. 2. IToxosannsa 9 i 10 xkyprany 18, c. Actaxose

Orxe, nBa pOSIVIAHYTI KypraHm MajlM IIO ABa IIOXOBaHHS [OHe-
LIbKO-ZIOHCBKOI KYJIBTYp1 3 OyJIaBaMuy, 1110 Oe3IlepedHo € HeOpAVHapPHUM
ABUIIEM IS 11i€l apXeoJIoTivyHOI KyJIbTypu. Y 11X IIOXOBaHH:X OysiaBu
€ €AVHVIM eJIeMEeHTOM MUTITapHOro KOMIUIEKCY KaTaKOMOHOI KYJIBTYPH,
IIpoTe caMe poO3TalllyBaHHs OysiaByt B IIOXOBaHHAX Oe3 IHINMX BUZIB
030POEHHS € MOAJIBHMM TSI [JOHEIIbKO-IOHCHKOI KyJIbTypu. Takmix mo-
XOBaHb yTpudi OisIbllle, HiX THX, e OyslaBa JOIIOBHIOBAJIACh IHIIIVIMY BU-
naMmu 30poi. BysiaBu B po3IJISIHY TVIX IIOXOBaHHSIX IIPeICTaBIIeHO KYJIeIo-
AiOHVIMM 1 TpyIIONIOAiOHMMY TUITaMM, Ha IIOMIVPEHOCTI SIKMX Y IIbOMY
apeaJti KaTakoMOHOI KyJIbTypu HaroJio1rysas B. I. Kitouko (Klochko 2002,
p. 27).

HeonHopa3oBo HigkpecstoBaIoch, 110 [I0XOBaHHs 3 OyJlaBaMu € Helle-
peciuHVMM Ta 3HAYHO BUPI3HAIOTHCA 3-IIOMDXK iHINMX i3 OaraTmm Ioxo-
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BaJIbHMM pemaHeHTOM. IloxoBanus MukosaiBki 3 OyslaBamMy MOXXHa
BBaXaTy JyXe OaraTmmm, 00 3adikcoBaHO UMCIIEHHUI i IIIHHUI TIOXO-
BaJIbHUV iHBeHTap. 3BMYaliHo, Tpeba 3BakaTyt Ha Te, 1110 HoxoBaHHA 10
OyJ10 rpyIioBuM i iHBeHTap Mir HajieXxaTy He O[JHOMY HeODKUYMKOBI, ITpo-
Te JOPeYHO aKIleHTyBaTM yBary Ha 3Ha4Hill KOHIIeHTpallil BUpoOiB i3
OpoH3mM, 1110 Oe3repevHo CBITUNTD IIPO HellepeciuHiCTh IMX [IOXOBaHb i
BVICOKMTI COLTiaJTbHMT CTaTyC IIOXOBaHMX (HaIIpMKJIazl, BOIHIB abo cTapin-
myH). Habararo crprMasnimii 1oxoBajbHUI iHBeHTap CyIIPOBOIKyBaB
HeODKYMKIB i3 TTOXOBaHb Oirts cenmiria AcTaxoBe, ajte caMe BOHV ITPUBep-
TaloTh 0coOymBy yBary. Ilo-iepiiie, ogHe 3 TOXOBaHb € OCHOBHMM, 110
BXe € JIOBOJIi PiIKicHMM siBuItieM, 00 Tutpku 11 % xatakoMOHMX HOXO-
BaHb i3 [loginmis’sa € ocaosHMMMI (CMmupHOB 1996, c. 10). ITo-gpyre, crio-
cTepiraeTbcs PaKTMIHO MOBHA IIeHTUYHICTh II0XOBaJIBHOI OOPSI0BOCTI
(3a BMHATKOM Opi€eHTalil KicTgKa). biiblie Toro, oxpiM IOBHICTIO ifleH-
TUYHOTI'O iIHBeHTaps, € HIOBHM 30ir pUTyaJIbHOIO HOKJIaflaHHs: OyJIaB, SAKi
PO3MilITeHO IIif] KepaMiuHOI0 IMOCYAMHOIO 3 OOKy KicTaka. CeMaHTUYHe
HaBaHTa)KeHHsI TaKOIo IOKJIaJjaHHs OysiaBy Oe3llepedHO € BaXJIMBUM,
ajie BUCYBaHH:I IIoTe3 MO0 IIbOTO LIePeMOHIaJIBHOTO AiVICTBa He € Me-
TOIO I1i€l poOOTH.

Ortxe, micizst anastizy 620 KypraHis i 'pyHTOBVIX MOTVUIBHMKIB OYJ10 BU-
SIBJIEHO JIVIIIe [IBa KypraHy, y sSIKMX CKOHIIEHTPOBaHO OijIbIlle HIX OfIHe
IIOXOBaHH: 3 OyslaBaMu. BpaxoByrodn myxe CXOXWUV ITOXOBaJIbHUM iH-
BeHTap (a y BUIIaZKy Kyprany Oiurd cesmiia AcTaxoBe VIOro IIOBHY illeH-
TUYHICTH), MOXKHA IIPUITYCKaTV, 1110 1Ii [TIOXOBAHHSA 3[iVICHEHO IIpe/ICTaB-
HUKaMM ogHMX o01IMH. ToXX MOXXHaA TOBOPUTH IIPO Te, IO IIi OOIIVHMI
KOHTPOJIIOBAJIVI [IEBHY TEPUTOPIIO Ta IepeMillyBajIICh Heto. 30BCIM He-
Mae IIiIcCTaB HaroJIoIlyBaTy Ha TOMY, 1110 IIPOTSATOM iCHyBaHHS I1i€l 00-
IIIVIHY BCi TIOXOBaHH BifIOyBasIVICs B OTHOMY KypraHi, IIpOTe IIOXOBaHHS
BOIHIB/ CTapiViIIMH 3iVICHIOBaIM caMe B HboMYy. MoXJIMBO, LieVt KypraH
BUPI3HABCA 3-IIOMDXK iHIINIX CBOIMM po3MipaMu (OHe 3 IIOXOBaHBb OyJI0
OCHOBHMM, TOMY MM Ma€MO CIIpaBy 3 KypraHHUM Oy/iBHUIITBOM came
JUId IIOXOBaHHS BOiHa/cTapimiumHM), abo MiclleBicTb Majla IIeBHe
cakpaJIbHe 3HadeHHs Ig KaTakoMOHoi smonHocTi. ITpo dpopmysanH:
IIeBHMX 1IeHTPiB, Ha AKkux Harosnomrysas C. K. [lycrosaios, y mpoMy Bu-
IaJIKy TOBOPUTM 3apaHo, ajl)kKe COlliajIbHi, IIOTeCTapHi Ta peJIiriiHi I1eH-
TPV MaIOTh MICTUTV OUIBII 3HAUHY KOHIIEHTpPAIIil0 HellepeciuHMX IT0X0-
BaHb, JIOKAJII30BaHMX B OAHOMY Micili. MK 1M1 KypraHamu BiJICTaHb
ctanoBuTb 1ToHaz 100 xiytoMeTpiB, TOMy B IIbOMY BUIIAIIKY IOLIUIBHO I'O-
BOPUTM IIPO CKJIaJlaHHA MeBHOI Tpaaullii IOXOBaHb BOIHIB/ CTapiMIIH
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B OKpeMMX KypraHax i3 4iTKO BM3Ha4eHVIM IIOXOBaJIbHVM IHBEHTapeM.
YTiM 3HAYHOIO MOUIVIPEeHHs 15 Tpaaullis He HaOysa. 30UIblIeHHs K-
CEeJIBHOCTI IIOJIbOBUX AOCIKEHb MOXKe 3MIHVTV HaBeeHy Te3y Ha KO-
PUCTH iCHYBaHHS COLiaJIbHMX Ta iHIMX POPM LEHTPiB Y KaTaKOMOHMT
yac. OTxe, BUyepHaHOIO LIf0 IpobiieMaTKy BBaKaTy HeJOLILHO.
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EXTRAORDINARY MURDENS OF THE
CATACOMB CULTURE OF DONTSK-DON

Andprii Dubiaha PhD student, Donetsk regional institute of post-
graduate pedagogical education

The article presents two extraordinary burial mounds of the Donetsk-Don
catacomb culture originating from the Luhansk region. In these barrows,
two burials were recorded at once, which contain maces among the burial
remains, which is why it is appropriate to consider them extraordinary.
Based on the analysis of the available sample and related features, it is
currently inappropriate to talk about the existence of “social centers” in the
catacomb community, however, it is possible to assume the formation of a
tradition of burials of warriors and elders in barrows, which had a certain
sacred significance.

Keywords: Donetsk-Don catacomb culture, mobile herding, unusual barrows, social
centers, burials with maces.
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KPUBOPI3bKVIW METAJTYPTIVIHUW LIEHTP
3A YUACIB III3HHOI BPOH3U

Biktop Kitouko JOKTOP icTOpMUYHMX HayK, Irpodpecop, 3aBimyBau
Kadenpmapxeostorii, HarrionaspHMUI yHiBepcuUTeT
«KneBo-MormsisiHcbKa aKajeMisi»

ARati3 3HaxiJIoK y perioHi KpmBopi3bKoro MeTayprifiHoro 1eHTpy IoKa-
3y€ HU3KY CHUIBHMX pUC y popMax i meKopi BupobiB IHIITPOBCHKOIO Bapi-
aHTa cabaTMHIBCHKOI KyJIBTYPH, IO 30JIVDKYE 1X i3 pedammt T000MKiBChKIIX
TUIIB OepeXXHiBCbKO-MaIlBChKOI 3pyOHOI KyJIbTYypM Ta KapOalllHCBKMUX TH-
MiB OUTOrpyAiBCHKOT i OiyI03epCchKOI KyJIBTYP Ta BiOVMBaE SIK IXHIV IIeBHMI
reHeTUYHUM 3B 30K, TaK i CIiBiCHyBaHHS VX KYJIBTY PHUX FPYI Y perioHi,
10 OyB KOHTaKTHOIO 30HOI0. ToxX, iMoBipHO, KpmBopispkuit pygHmiz Ma-
CUB Y 1IeVl Yac KOHTPOJIIOBaBCs cabaTVHIBCHKIIM HaceJleHHSM perioHy, ajie
BOJIHOYAC CJIYTYBaB CMPOBMHHOIO 0623010 OpOH30/IMBApHOTO BUPOOHMIITBA
IXHiX MIBHIYHMX 1 CXITHWX CYCifIiB.

KitrogoBi ciroBa: 0o6a nisnwoi bporsu, Kpubopisvkuii memarypeidHuil yewmp, ca-
bamunibevka KyAvmypa, AubapHi maticmepti, ckapou.

Apxeosoriuni nmam’sitku periony Hvokaporo [Hinpa mobm misHbOI
OpOH3M BUPI3HAIOTHCS BEIVKOIO KUIBKICTIO 3HaXiOK KaM sSHUX JIMBap-
HVIX POPM, KOMIUIEKCHI 3HaXiJIKV KVX OTpVMaJIV Ha3By «JIMBapHi Maii-
cTepHi». MaTepiajioM U1 BUTOTOBJIEHH: LIX POPM CIIyTyBaIv TaJIbKOBI
caranni Kpusopisekoro Oacentny (Yepnsikos 1967; IllapadyTtniHosa
1985). Cepen HVIX BUIUTMMO MaTepiasy, 110 HajleXXaTb /10 cabaTHiBChKOT
KYJIbTYyPY, 3aJIMIIVBIIN pedi OepeXHiBCbKO-MaiBChbKOI 3pyOHOI KyJIbTY-
pu 100U mi3HBOI OpoH3M Ta OiI03epCchKOI KysIbTypu 1oOm diHasIbHOT
OpoH3M IS IHIIINX CITeIiaJTbHMX JOCITIIKEeHb.

Haricrapimoro cepen HUX TpaguIiiHO BBaXKalOTh 3HAXIAKY 3 ceJIuIma
Masi Komani B I'omomrpuicranceKint Micekint rpoMazi CKagoBCBKOTO pa-
1ioHy XepcoHcbKoi obiacTi (Bockarev, Leskow 1979, Taf. 4, S. 39-41). Ha
TPbOX KaM sIHUX OpycKax Bupi3aHi HeraTuBU KeJIbTa 3 «Ile4epKOI0» Ha
OIHOMY OOIli Ta OJHVMM BYIIKOM (IIpooOpa3 KeJIbTiB CXiTHOTPaHCUIIb-
BaHCbKOro Tniy — Tui Puttternits 3a B. A. [leprauesum, 2010), Tpu BuiM-
4JacTi J0J10Ta, TeCJ10, KMHIKAJI i3 KUIbLIEBMM YIIOPOM KPacHOMAasALIbKOIO
TUITY, KMHKaJI OOpOAMHCHKOIO TUITY Ta JPOTHK i3 BYIIIKOM Ha BTYJILi —

© Bixmop Kaouxo, 2023
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pedi, 1110 XapaKTepU3yIOTh paHHiN eTar cabaTMHIBCHKOI KYJIBTYPU B pe-
rioHi (Klochko 2001; Kitouxo 2006, c. 177-178,180-181,185-186) (pic. 1:1).

01 2 3m
-y

Puc. 1. JIuBapsi marvictepsi: Masti Konani (1), dymuanm (2), Borocske (3)

Yortupucroponns dopma 3 centa Jyguanu bepuciascekoro pariony
XepcoHCHKOT 00s1aCTi TIpeCTaBIIse pedi «KIaCMIHOTO» CabaTMHIBCBKOTO
repiony: KMHIpKayl BapianTa Bosocbke KpacHOMasIIBKOIO THUILY, IIacKa
COKMpPKa-KIIIOBellb, OCTpOra, TapIyH i KeJIbT ABOBYIIKOBOIO BapiaHTa
iy Pumernts (Gerskovic 1999, Taf. 49; Klochko 2001; Kitouko 2006,
c. 180-181, 186-187) (puc. 1: 2). [Jo xjtacuyHOro nepiogy Hajie>XkaTb TaKOX
yvBapHi MavictepHi «Bostocbke» Ta «HoBOKMiBKa».

Ha nuBapHmux dopmax i3 cesta Bostoceke y HoBoosekcaHOpiBChKil
CUIBCBKIV TepuUTOpiaibHiVi rpoMaal [JHimpoBcbKoro pavony [IHimporne-
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TpoBcbKOi obracTti (Bockarev, Leskow 1979, Taf. 2, 3, 8) npexncrasieHi:
KVH/XKaJT BapiaHTa Bostockbke KpacHOMasIIIbKOTO TUITY, KMHKaJIV Kpac-
HOMASIIBKOTO THUITY, OpMTBa 3 KUIBIIEBVM YIIOPOM, IBOBYIIIKOBUI KEJIbT
CTApIIOro KapOaIlyHCBKOTO TUITYy (XapaKTepHui I OUI1orpyaiBCchKol
KYJIBTYPH), TECIIO JIOOOMKiIBCbKOTO TUITY, BTY/IbYaTUI KJIIOBELb i IPOTUK
npemantiscbkoro Tumy (Klochko 2001; Kitouko 2006, c. 177-186)

(puc. 1: 3).

JInBapHa MaricTepHsl, 3HaMleHa Ha I10ce/leHHi cabaTMHIBCbKOI KyJIb-
Typu Ot cesta HoBokwmiBka y Kasmanuaripkin ceymimsivt rpomani Cka-
JOBCbKOrO pantoHy XepcoHcbKoi ob1acTi (l'epmxosuy, Kitouko, EBgokm-
MoB 1987), ipernicTasiisie: CIvCH i JPOTUK JpeMariliBCbKOTO TUITY, KMH/I-
KaJli  KPacHOMAsIIbKOTO THUILy, BTyJIb4aTy OOMOBYy COKMPKY Ta
neopmpuatuin ricaiin (Klochko 2001; Kirouko 2006, c. 177-186) (puc. 2).
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Puc. 2. JIuBapna MarnictepHas HoBokuiBka

Ho misHboro nepiony cabaTrHiBCbKOI KyJIbTYpU Ha [IHimTpi HajeXxaTb
nviBapHi MarictepHi [HimpoBokaM ssHcbKa 71 TokiBcbka. MarictepHs 3
certa JIHimpoBokaM siHKa y Kam'stHcbkoMy partoHi [IHIIponeTpoBChKOT
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obracti (I'epmikosiy, 2005-2009) mpeacTasiise: mi3HIV BapiaHT KMHIIKa-
JIiB KpaCHOMasAIIbKOIO TUITY, HiXK-KMHKaI BapiaHTa Mypada tumy be-
neHi (Kitouko, ITotymmumk 2019), xenibTut JBOBYIIIKOBOTO BapiaHTa TUILY
PuitierniTs, ceprv 3 oTBOpaMu Ha PyKiB'1, APOTUK JpeMaviIiBCbKOTO TUITY
(puc. 3: 1).

Puc. 3. JIuBapHi MavicTepHi: [IHinposokam ssaKa (1) Ta TokiBcbke (2)

JInsapHa mavicTepHs 3 cesia ToKiBcbKe y I'pyIiBChbKiv CUIBCHKIV TepU-
TopiasibHi rpoMani Kpusopisskoro partony lHirmponeTpoBcbKoi o0siac-
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Ti (Crapik, Kymrran 2020) npencrasiisie: ceprnt 3 OTBOpaMyl Ha PYKiB'1,
KVHIDKaJI KpaCHOMAasAIbKOIO TUITY, KMHIDKaJIV 3arpafiBCbKOTO BapiaHTa
kpacHoMasitbkoro tuiy (Klochko 2001; Kitouko 2006, c. 210), mmmwibky
3 KUJIb1IEBOXO I'OJIIBKOIO, KPYIUIL OJISAIIIK M 3 TIeTeTbKaMV, BeJIVIKe JI3ePKaJio,
KeJIbT JIBOBYIIIKOBOIO BapiaHTa TuIly Puinernrs, BTy/Ib4YacTi BUIMYACTI
nosota, Tecio (puc. 3: 2). KuHmkanm 3arpaiBcbKoro BapiaHTa KpacHO-
MasILIbKOIO TUITY JaTyIoTh nepiroro 11oosrHo0 XIII cT. mo H. e. (Kitouko
2011, c. 251), 10 mae 3MOry BiTHOCUTM JIMBapHYy MarvicTepHIO TokiBcbke
10 TIepexiJIHOTO TepioAy 110 1o0u dpiHaIbHOI OpOH3M.

Yci BusiBiIeHi jiMBapHi MavicTepHi cabaTMHIBCBKOI KyJIBTYPW B PerioHi
po3TariosaHi 1o 06ox Geperax [IHimpa B MicIIgX po3TallyBaHHS JaBHiX
JIICOBMX MacWUBiB (MicIlb BUIIAJIy [JepPeBHOrO BYIiUISA) B Oe3llocepenHi
6ymm3bKocTi 10 KprBopi3bKoro pyaHOro 6aceviHy, pyan SKoro cIyryBasmn
CYIPOBVHOIO IS ITbOTO BUPOOHMIITBA.

Puc. 4. Ckap6m: Xepcorcekuit 2017 p. (1), dpemarvtiscekuit (2), [JoOpsrka (3) Ta Kiposo-
rpancekuit 2013 p. (4)

3Haxigkn ckapOiB IIperMeTiB caOaTMHIBCBKOI KYJIBTYpU B perio-
Hi (HpemarutiBcbknit ckap0 i3 certa [Ipemartiska bepuiciiaBcpkoro pario-
Hy XepcoHcbKoi obiacTi (Leskow 1981, Taf. 4E) y cxiiazi crivca apemarii-
JIIBCBKOT'O TUIIY, Yallli, KeJIbTa JpeMarUIiBCbKOTO TUITY Ta BTYJIbYaTOIO
Tecs1a (puc. 4: 2) Ta ckap0 i3 cena loOpsHKa y BisiblmancpkoMy partoHi
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Kiposorpazcekoi obstacti (Leskow 1981, Taf. 4D) y cxitazi ABOX KMHIIKa-
JIiB KpaCHOMasIIbKOIO TUITY Ta CIIVca KpacHOMAsIIbKOro TUILy (puc. 4: 3))
JIOIIOBHIOIOTHCS HOBMMM 3HaxizIkaMu: XepcoHcbKui ckap6 2017 p. y ckita-
ai meua Tty bopucoska (Klochko 2001; Kitouko 2006, c. 183-184), mpo-
TiKa Ty Masi Komani, BrysibyaToro mosiora tuiry Masi Komani Ta
OJIOB'SIHOTO 3JIMBKa (HaJIEXWUTh 4O paHHbOro eramy) (puc. 4: 1) i ckap0
2013 p. 3 KipoBorpazcekol obacTi y ckiIaji cromca ApeMaruTiBCbKOTO
TUITY, IPOTVIKa KpaCHOMAsIIIbKOT'O TUITY, ABOBYIIIKOBYX KeJIbTiB ThITy Pu-
IIEeIITh Ta TUITYy TYVIryIbChbKOT0 JIMMaHy V1 OpUTBU 3 HOABIVIHVM KiJIbIle-
BVIM YIHOPOM (HaJIEXXUTB [10 KJIaCMYHOrO eTaIly) (puc. 4: 4).

Puc. 5. Mana 3Haxiiok:
1 — Bosoceke; 2 — J1HinmpoBoKam'siHKa; 3 — ckap0 [loOpsrka; 4 — ckapb dpemaruiis-
Ka; 5 — Hynganu; 6 — Mai Komnani; 7 — HosokuiBka; 8 — XepcoHcbkuit ckap©O
2017 p.; 9 — Kiposorpazacekui ckapb 2013 p.; 10 — TokiBceke

AHaJti3 3HaxiJOK IT0Ka3y€ HMU3KY CIUIBHMX pUC Y dpopmMax i geKopi Bu-
po0iB AHINIPOBCHKOrO BapiaHTa cabaTVMHIBCHKOI KYJIBTYPY, IO 30JIVDKYe
ix i3 peuamm JI0OOOVIKIBCBKMX TUIIIB OepeXXHiBCbKO-MaiBChbKOI 3pyOHOT
KyJIbTYpU Ta KapAallVMHCBKMX THUIIB OUIorpyaiBcpkoi i Oio3epcbkoi
KyJIBTYP Ta BiIOMBAaE AK TXHIV [IeBHUI FTeHeTMYHMN 3B’ 930K, TaK 1 CIIiBic-
HyBaHHS LVIX KyJIBTyPHUX I'PYI Y perioHi, 1110 0yB KOHTaKTHOIO 30HOIO.
Tox, BiporinHo, KpmBopispKmi pygHMI MacyB y eyl 4ac KOHTPOJIFOBaB-
cs1 cabaTMHIBCBKIMM HaceJIeHHSIM PerioHy, ajle BOJHOYac CIIyryBaB CUpPO-
BMHHOIO 0a3010 OpOH30JIMBapHOro BUPOOHMIITBA TXHIX MiBHIYHMX i CXifI-
HIX CyCI/IiB.

JIoGomKiBCcbKi JIMBapHI MaviCTepHi, OKpeMi 3HaXigKM JIMBapHMX
dopm i ckapOn OpoH30BUX pedert, po3TalllOBaHi Ha IIiBHIY Ta CXif Bif,
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Kpusopixoks, 1I0Ka3yroTh, 1110 OepeXHiBCbKO-MaiBChbKa 3pyOHa KyJIbTy-
pa 1obu mi3HbOI OpOH3M TeX BUKOPUCTOBYBala KPUBOPI3bKY CUPOBU-
Hy, IPO Te caMe CBilyaTh KapJalllMHCBKI JIMBapHI MaVICTepHi i ckapou
Ois103epcbKOi Ky IbTypu 100U dpiHapHO1 Opon3u (Kitouko 1998; Klochko
1998).

JInsapHi dopmu Ta ckapObyt OpPOH3 ITOKA3yIOTh, III0 BUPOOHMIITBO JIHi-
IIPOBCHKOTO BapiaHTa KpacHOMAsIIBFKOI MeTaIypril cabaTMHIBCHKOI KYJThb-
Typu y KprBopisbkoMy MeTasly prifiHoMy LIEHTpi TPMBaJIO BiJl paHHBOIO
eTally cabaTHIBCHKOI KYJIbTyPU a 4O KiHIls ¢piHasIbHOT OpoH3M — IIO-
4yaTKy KiMMepiricbkoro nepioay (Kitouko 2022).

SIk yxe 3a3HaueHO, KpuBopi3pKuit MeTasTy priviHui 1ieHTp cabaTnHiB-
CBKOI KYJIBTYPU BifIpi3HAeTbcA Bifg CXiTHOKapIIaTChKOro LEeHTPY KYJIb-
Typ Hoya-Cabaruniska (KpacHomasiipkoro, Putiernts) sik dpopmamu i
JIEKOPOM JIesKMX IIpeIMeTiB, TaK i XxapaKTepoM BUpPOOHMIITBA, SIKe 3a Ma-
TepiajlamMy cKapOiB i JIMBapHMUX MavicTepeHb OyJIO MeHIIle Opi€HTOBaHO
Ha PUHOK i JaJIeKOCSDKHUM iMITOPT, a OuIbIlle Ha 3a/J0BOJIEHHS IIOTped
MiCLIEBMX TPOMaJl Ta OKpeMMx 0cib MicIieBoi esriTu.
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KRYVYI RIH METALLURGY CENTER DURING
LATE BRONZE AGE

Victor Klochko Doctor of Historical Sciences, professor, head of
Department of Archaeology, National University
of Kyiv-Mohyla Academy

The analysis of findings in the area of Kryvyi Rih metallurgy center shows
a number of identical features in the forms and decorations of Dnipro vari-
ant of Sabatynivka culture items, which brings them closer to the items of
Loboikivka type of Berezhnivsko-Maivska Zrubna culture and Kardashy-
nka types of Bilohrudivka and Bilozerka cultures. It reflects their genetic
connection as well as co-existence in the region which served as the contact
area. Therefore it is possible that although Kryvyi Rih ore massif was under
the control of Sabatynivka people, it also served as the raw basis of bronze
production for their northern and eastern neighbors.

Keywords: Late Bronze Age, Kryvyi Rih metallurgy center Sabatynivka culture,
casting foundries, hoards.

28 Apxeos1orivHi cTynii: 3mo0yTKM Ta nepcrekTisy 2023



EUROPEAN-TYPE HELMETS IN UKRAINE
DURING THE CIMMERIAN TIME

Danylo Klochko PhD student, National University of Kyiv-Mohyla
Academy

The only eight Cimmerian time helmets which had been found in Ukraine
as of now belong to three different types and have European analogies.
Three of these helmets belong to the oldest type of metal helmets in Europe.
There are two unique items, one probably being a transitional form be-
tween two subsequent types and another — the local imitation of foreign
type. Generally, the presence of such findings in Ukraine indicate the last-
ing connections between peoples of the North Pontic Region and their
western neighbors. The traces of damage on all eight helmets indicate their
direct usage in combat.

Keywords: Ukraine, Cimmerian time, helmets, Late Bronze Age, Early Iron Age.

Introduction

Among the currently known Cimmerian-time hoards (either of Chor-
nohorivka of Novocherkaske groups), none had included the helmets.
However there is an amount of helmets with European analogies which
had been found in Ukrainian territory. They belong to different types and
thus — to different time frames. Some of them are already known to sci-
entists, while others are being published for the first time.

In this article we will analyze these helmets, based on their affiliation

to different types, as well as individual features and locations where they
had been found.

1. Helmets of Oranienburg type

This type is considered to be the oldest of European metal helmets. It
has a somewhat stretched form, a knob on the top and a symmetrical belt
of circles near the foundation. Until now there had been twelve known
helmets of this type: one helmet in each was found in Greece, Poland,
Germany and Romania; three appear in Slovakia and Hungary, the ori-
gin of two more is unknown (Modlinger 2017, pp. 335-336).

© Danylo Klochko, 2023
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Based on the reconstructed chronology, the Oranienburg type origi-
nated around the XV century BC at the Aegean coast of Greece, and was
based on the local tradition of helmets made of organic materials, main-
ly — the bone. During the next two centuries it spread around Central-
Eastern Europe. At some point this type crossed the Carpathian moun-
tains from the south and reached Poland. Later from there such helmets
came to Germany (Modlinger 2017, p. 24). The three findings of Oranien-
burg type helmets in Ukraine extend this reconstruction by adding the
new direction in which these helmets had spread: to the east of Carpath-
ian mountains, in other words — to Ukraine.

Oranienburg type helmets in Ukraine were found in Ternopil, Kharkiv
and Lviv regions. The helmet from Ternopil region (fig. 1: 1) is greatly
damaged: the knob is absent (although it was present initially, which is
indicated by the hole on the top), also there is a large breach in the upper
part of the helmet, which was probably left by the strike with a blunt
weapon. The belt of circles near the foundation is present.

Fig. 1. Oranienburg type helmets in Ukraine:
1 — Ternopil region; 2 — Kharkiv region; 3 — Lviv region

The helmet from Kharkiv region (fig. 1: 2) does not have a typical belt
of circles at the foundation. Instead there is a double “belt”-like orna-
ment, however it is located only on the part of the helmet and does not
circle it completely. In fact, it can be the sign of some maintenance. Also
in the middle and upper parts of the helmet there are slight but numer-
ous traces of damage, caused either by time or ancient strikes.

At some point this helmet was smuggled from Ukraine and by the end
of 2022 appeared at one of the British auctions. Its current location is un-
known.

The third Oranienburg-type helmet (from the Lviv region) is also heav-
ily damaged (fig. 1: 3). There is a breach at the upper part, also we can see
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two bronze “stripes” which are peeling off the surface, which can indicate
that they were not part of the original construction. Most likely they are the
sign of an attempt to repair the helmet after it had sustained damage from
the strike. There is also an ornament on the upper part, as well as the knob.
Also, the belt at the foundation consists not of circles, but of “buttons”.

The ornamentation of the knob as well as the substitution of circles at
the foundation are the features of the Paks type which is one of the evolved
forms of Oranienburg type (Modlinger 2018, abb. 3). However helmets of
this type are much more ornamented and have more flattened form.
Therefore the helmet from the Lviv region has the shape and size of Ora-
nienburg type along with the ornamentation of Paks type. Based on this,
we can view this finding as the transitional form between two types.

Since these three helmets belong to the oldest type of metal helmets in
Europe, we can deduce that they are the oldest metal helmets in Ukraine
and also some of the oldest in Eastern Europe.

2. Nagyteteny type helmet

This type is also a descendant of Oranienburg, and bares quite a re-
semblance to its “ancestor”, although has flattened form, as well as Paks.
Currently there are five known findings of such helmets: one per country
come from Croatia, Hungary and Ukraine, the origin of two others is un-
known.

The exact origin of Ukrainian finding of
this type is unknown either: two places are
often named - Brody (Lviv region) and Ter-
nopil (Modlinger 2017, p. 56; Modlinger
2018, abb. 12). The distance between these
two cities is around 77 km. The helmet
(fig. 2) has several traces of damage. For in-
stance, the helmet was breached, most like-
ly with the strike of a blunt weapon. Next to pig 2. Nagyteteny type helmet
this hole, we see another trace, presumably from Brody/Ternopil (Médlinger
left by the sword. The helmet was found in 2018)

2013, its current location is unknown (Moédlinger 2017, p. 56).

3. Italian crested helmets

In Ukrainian sources such helmets are usually called Proto-Etruscan
or Etruscan ones (Klochko 2006, p. 203). This type is usually attributed to
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the western branch of European metal helmets’ typology, contrary to the
Oranienburg type and its descendants, which are considered the eastern
one (Modlinger 2018, abb. 3). The name of this type comes from the fact
that most of such findings come from Italy — around fifty helmets, sev-
eral dozens of casting molds and seven figures “wearing” such helmets.
Aside from Italy, stand-alone findings of such helmets come from Slove-
nia (2), Austria (1), Greece (2) and Ukraine. The total amount of the mate-
rial depiction of such helmets (the helmets themselves, the casting molds
and the figures) is 103 (Modlinger 2017, fig 2.26). The findings in Italy are
dated IX-VIII century BC (Modlinger 2017, p. 132).

The main features of the Italian crested helmets are: large size, the
crest, four lines of pearl ornament (two on the helmet itself, at the foun-
dation, and two on the crest) and three “teeth” below the edges of the
crest. It is unclear how exactly such helmets were worn: with the crest to
front or to the sides. The images on the Iberian stelae depict warriors
wearing similar helmets (Modlinger 2017, fig. 2.16), however the exact
manner remains unclear.

Currently there are four known helmets of this type, which have been
found in Ukraine, which is a record for the country aside from Italy. Two
of them come from the Chernivtsi region. The first one (fig. 3: 1) has trac-
es of significant damage on both sides of the helmet, as well as the breach
on the knob. It is most likely that such damage was inflicted by a blunt
weapon, and then deteriorated with time.

Fig. 3. Italian crested helmets from Ukraine:
1-2 — Chernivtsi region; 3 — Khmelnytshyi/Vinnytsia region; 4 — Zavadyntsi/
Kamianka (Klochko 2006)
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Another helmet from the Chernivtsi region is unique for this type
(fig. 3: 2). It is visually smaller, also does not have “teeth” under the
crest and the pearl ornament is present only on the crest. Also the edges
of the crest are larger, compared to the crests of other helmets. In addi-
tion, this helmet is preserved considerably worse than the rest of the
Italian crested helmets in Ukraine. All of the listed differences allow us
to assume that this helmet was not brought to Ukrainian territory as a
trophy or due to trade, but is rather an imitation of the type of Italian
crested helmets. Also we can assume that this helmet was modeled not
after another helmet itself, but rather after the casting mold. This is in-
dicated by the fact that this helmet visually resembles those molds: the
main similarity is the absence of “teeth” below the crest (Modlinger
2017, tig. 2.31). Therefore it is possible that the master behind this hel-
met became acquainted with the casting mold of this type at some point
and decided to recreate it. Unaware of the “teeth”, he did not include
this component.

The third Italian crested helmet was found somewhere on the edge of
Khmelnytshyi and Vinnytsia region (fig. 3: 3). Just like the rest of the hel-
mets, presented in this article, it had sustained some damage: on the fron-
tal side we see a breach from some blunt weapon. Above it — cuts, left,
most likely, by the sword. Also there is a crack on the crest, above the
knob. The helmet was presented with the dish and the elements of horse
equipment — all made of bronze. Using this helmet as an example, we
can see that the “teeth” were in fact a separate piece, added to the helmet
after it was casted. As of 2018 this helmet is located at the Museum of the
History of Religion in Lviv 1.

The fourth of the Italian crested helmets in Ukraine is known for al-
most fifty years, initially appearing in “Prehistoric Russia. An outline” by
T. Sulimirski in 1970 (Sulimirski 1970, tabl. XLVIII) (fig. 3: 4). Its origin is
unknown: modern Ukrainian literature names Kamianka village of
Khmelnytshyi region (Klochko 2006, p. 203), while Western European
one — Zavadyntsi village of the same region (Modlinger 2017, p. 129).
The distance is around 50 km. The helmet itself is the common represen-
tative of its type. However in the picture we see that the knob is some-
what bent, which (if the picture is accurate) could indicate the productive
flaw. The top of the crest is absent, though it is unclear whether it was lost

! https://photo-lviv.in.ua/sholom-etruskoyi-roboti-pishno-dekorovana-fiala-ta-
elementi-kolisnichnoyi-upryazhi-abo-beztsinni-popovnennya-lvivskogo-muzeyu-istoriyi-
religiyi/.
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due to the strike or time. The circumstances of finding this helmet are
unknown, as well as its current location.

Conclusions

As of today there are eight known helmets, which belong to European
types of Late Bronze — Early Iron Ages. Three of them belong to the Ora-
nienburg type - the oldest type of metal helmets in Europe. One is of
Nagyteteny type — one of the developed forms of Oranienburg. Last four
are the Italian crested helmets of western European branch of metal hel-
mets. The Oranienburg type helmet from the Lviv region has the features
of Paks type — another “descendant” of Oranienburg, which allows us to
view this finding as the transitional form between two types. One of the
Italian crested helmets, found in Ukraine, has unique features, which can
indicate that this helmet is a local (imperfect) imitation of the foreign tra-
dition. The rest of the helmets are a clear indication of contacts between
peoples of Ukrainian territory and their western neighbors on the edge of
Late Bronze and Early Iron Ages. These contacts obviously lasted for at
least several centuries, as the helmets present in Ukraine belong to differ-
ent, subsequent types. The form of these contacts (trade, war etc.), how-
ever, remains unclear, although it is unlikely that they remained the same
for the whole period. Therefore the circumstances of the appearance of
these helmets in the North Pontic region remain unknown. Despite this,
the damage, which the helmets had sustained from blunt and sharp
weapons, indicates their direct usage in warfare.

Of all eight, only one was not found at the Right bank of Ukraine —
the Oranienburg type helmet from the Kharkiv region. However the ex-
act circumstances of the finding are unknown to either. Based on the sup-
plementary material, the Italian crested helmet from Khmelnytshyi/Vin-
nytsia region was part of the hoard. There is information regarding the
Nagyteteny type helmet, that it was found somewhere in the forest, not
far from a river (Modlinger 2018, abb. 12). Despite this, we can use statis-
tics of helmet findings in the rest of Europe: as usage (and thus — role) of
such helmets in the North Pontic Region did not differ much from the
places of their origin, it is safe to assume that their deposition was similar
as well. About 40% of helmets in both Western and Eastern Europe are
found in hoards, 28% are found in rivers or bogs, while for 23% of hel-
mets the context is unknown; last 9% come from votive deposits and
graves — the latter appear only in Greece (Modlinger 2017, Tab. 2.1). As
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we can see, two of eight helmets from Ukraine fall into this statistics quite
well: one being found in the hoard, and another — near the river.

Based on this fact, it is possible that the context for the rest of such hel-
mets from Ukraine is similar to its previously known counterparts as
well.
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EKCITEPMMEHTAJIbBHA CKIIAZTOBA
BMBUEHHI AHTMTUHOTO TOHYAPCTBA
(Ha npuxitani nam saTok Hyvoxaboro I1ooyxoks)

Bikropia Korenko KaHAUIAT iCTOPUYHMX HayK, [HCTUTYT apxeostorii
HAH VYkpaiun, HIA3 «OmnpBiss» HAH Ykpaian

Amnatomin Kymaip KaHaugar — reorpadiuHmMx  Hayk, [HCTUTYT
reorpadii HAH Ykpainu

Tersna IlleBueHKO HIA3 «Onbsis» HAH Vkpaian

Y crarTi po3mIHYTO OOMH 13 METOMAIB IOCIIIKeHHS aHTUYHOIO roHYap-
CTBa, a caMe eKCIlepVIMeHTaJIbHe BiTTBOpeHHS BUPODiB i3 MiCIIeBOi CPOBU-
HV, OTPUMaHOI 3 IPUPOAHMX BiAKIaliB moOam3y nostica OnbBis. Metoau-
Ka IlepenOavasia arrpobariito opMyBasIbHOI Macy, BUSIBJIEHHS OITVIMaJIb-
HoI KOMOiHaIIil Ta IIPOIOPIIil OCHOBHMX KOMIIOHEHTiB. ExcriepriMeHTasIbHI
eJIeMeHTV OYJIO IOCIIIKEHO B CPOMY i BUIIAJIEHOMY CTaHax. 3a HM3KOIO
IIPUMHLVIIOBYUX XapaKTePUCTVK BiITBOPeHi BUpoOM IToKa3asIv MpUIaTHICT
IHOTEeHIIITHOI CMPOBUHM O TOHYapCTBa.

Kirouosi ciroBa: anmuunuii uac, Oavbis, 20nuapna cupobuna, Kepamixa, excnepu-
MeH.

BuBueHHSI aHTMYHOrO TOHYApPCTBa Ha ChOTOHI € OaraTOBeKTOPHUM
3aBIaHHAM. SIKIIIO TpMBaIMII Yac OCHOBOIO VIOTO BUBYeHHs OyB KepaMiy-
HUV KOMIUIEKC Tiel um Tiel mam aTky abo X 3aIMIIKV BUIIAIIOBAIBHMX
CIIOpPY/[, TO 3apa3 MeTO/IMKa TaKMX JOCIIKeHb 3HaYHO pOo3IIMpuIacs 3a
PaxXyHOK MyJIbTUAVCHUIUIIHAPHMX MeToAiB. OOHMM i3 HMUX € BUBYEHH:
MiKkpoMopdosioriaHoi Oy1oBM BMpoOiB Ta 11 3icTaB/IeHHS 3 IIOTEHIIITHOIO
TOHYapPHOIO CHUPOBMHOIO, a TaKOX BepudiKallid pe3yJIbTaTiB IIUIIXOM
BiITBOpeHH: BUpPODiB y CydacHMX yMOBax.

I1s pobGoTa € mpoIOBXeHHSIM LMKy JOCIIKeHb TOHYapCTBa aHTU-
uHoi OunpBii Ta bopucdena, sxi Oyino posnouaro y 2021 p. (Korenko,
[ITeriko 2021) Ta rrlepepBaHO BHACIIIJOK IIOBHOMACIIITAOHOTO POCIVICBKOTO
BTOPTHEHHs B YKpaiHy. Y mpolieci HOJIbOBUX JOCIIIKEeHDb yAa/I0Csd YacT-
KOBO BiJiOpaTut 3pasku OpMpOOHMX BiAKIaAiB y OesrnocepenHin 0im3b-
KocTi 70 OJIBBIVICBKOrO ropoamilia Ta Ha ocTpoBi bepesans. 3okpema,
3[iVICHEHO MaKpOMOPJOJIOTIUHMII OIVC HeoreH-IUIeVICTOIeHOBMX Bil-
KJIaliB, 1110 BUXOMSTh Ha JIeHHY [IOBEPXHIO B MeXKax IIpnbepesxHol CMyTi

© Bixmopia Komenxo, Anamonin Kywnip, Temana IlleGuenxo, 2023
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HHinpo-bysekoro mumMany (Bexmma 11 gp. 1979) ta po3pobiieHo MeToaM-
Ky nogasibinoi podotn (Korenko, llevixo, Kymruip 2022). 3a nonepenHi-
MM OPUITYIHEeHHIMM, OKpeMi HalllapyBaHH JOCIIIDKYBaHOTO MaTepiary
Oysv JOCTYITHI B aHTVYHMI Yac MEIIKAHIISIM I1aM’ ITOK SIK CMPOBVHA JIJTsT
BUTOTOBJIEHHS TOHUYAPHMX BUPOOiB.

B icropiorpadii 3HAXOAMMO JIMIlle CIIOPAgMYHI CBIIUeHHS, IKi CTOCY-
I0ThCS BUBYEHHS IPUPOIHMX Bigki1azis ooy OsibBil B KOHTEKCTi BU-
BUeHH:I eKoHoMiky nojtica. Cepen Hux BapTo 3ragatyi ctarTio O. A. KyJib-
cpkol (1940, c. 171-185), me 3miicHEeHO XiMiKO-TEXHOJIOTIUHMI aHasIi3
OJIBBIVICBKVMIX MICIIeBUX BiAK/IaAiB IIIMH 1 KepaMidHMX BUPOOIB Ili€l
ram’sITKM. 3a BUCHOBKaMM aBTOPpKM, OJIbBIVICBKIIL IIOJTiC Ta IIpuJIersia 110
HBOI'O TEePUTOPis XapaKTepu3yBaIMcs HasBHICTIO 3HAYHOI KIJIBKOCTI
IUIACTUYHMX IJIVH, SKi B aHTUYHUI Yac Oyyv IpuaaTHI 11 TOHYapHOT
cripasu (Kysbekas 1940, c. 171-172). Tlonipu Te, 1110 B cTaTTi HOJAHO OIINC
OJIBBIVICBKMX IJIMH Ta HeTporpadidHmi aHasli3 dparMeHTiB KepaMiku
(Kynbckas, 1940, c. 172-174, Tabs. 1-3), nUTaHHSA TPaKTUYHOTO BUKOPU-
CTaHH JOCJIIKEHVIX IIPUPOISHNMX KOHaIVH 3aJIMINVIIOCS Ha PiBHI Ipu-
Ty L€ HH.

binbim poxyiagHO cTparurpadidHi HaapyBaHHs IPUPOAHMX BiIKila-
aiB y panoni OnbBii Oyso npepacrasieHo y crarTi K. K. vmka (1975,
c. 51-91). PoGoTy OyJ1o mpurcBsgdeHO IlepeBakHO I1ajIe0eKOJIOTYHM yMO-
BaM Hroxuboro IToOy>xokd B aHTUMYHMI Yac, OHaK BOHA MICTUTD IIiHHY
iHdopMmarltito rpo reosioriuHy Oyz10By KOpiHHOrO by3pKoro smmmaHy, reo-
MOPOJIOrito i reosIOrito OKpeMMx OUISHOK FOpOAMIA. 3aBasKM TaKUM
oIvicaM yJajIocs akTyasli3yBaTy JaHi IIpo pecypcHU roreHian ObBii,
OIHAK BOHW OyJ1v OUIbIlIe ITOB A3aHi 3 MUTaHHAM Tonorpadii MicTa i ToMy
He BVCBITJIIOBaJIV [IOBHOIO MipOIO CMPOBMHHY 0a3y mojrica.

dopMyBaHHs TaKoOl JKepeJIbHOI 0a3y cTaJlo OCHOBOIO peaslisaliil Ha-
CTYIIHMX, CydacHMX KpokKiB gocitijpkeHHs (Kotenko, Kymmnip 2022). Oc-
HOBHOIO MeTOIO eKCIlepVIMeHTaIbHOT CKJIaJ0BO1 OyJI0 BUKOPUCTaHHS Bi-
Ai0paHol ITOTeHIIITHOI TOHYapHOI CMPOBMHY [JIsI BUTOTOBJIEHHS Kepa-
MIUHMX BUPOOIB y CydacHUX yMoOBax, i3 IOTPMMaHHSIM OCHOBHMX
TeMIlepaTyPHUX HOKa3HMKIB. Y Tabymi 1 HaBoAMMO ommcC cTpaTuUrpa-
diunMX HamlapyBaHb B okoymisix OJIbBil 31 30epe)xeHHSIM 3araIbHOI Hy-
Mepallii JOCITiKeHX TOYoK. 15t pobiT y3sTo micok i mmHy 3 mpube-
pexHoi cmyru bysekoro simmany — martepiaim 3 Touok 4 (3p. 2), 71 8
(puc. 1). Is nopaBanHsAM Boau Oys10 cdopMOBaHO HEOOXITHMUI MiHIMYyM
CKJIaZIOBVIX [IJIS BiITBOPEHHS TOHYapHOIO BUPOOY.
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Puc. 1. Mopdortorist pospisis, 3 sikux BifgiOpaHo 3pasku I eKCIlepUMeHTaIbHOTO JI0CTIi-
JKeHHS

Tabauysa 1

MaxkpoMopdos10TidHMI 0NIC JOCTIIDKEHMX TOUY0K

BUXOMiB IPUPOOHMX BiCJIOHEeHb

No
3/m

Touxka Bimbo-
Py 3pasKiB

3arapHMI onvc BigiOpaHux 3pa3KiB MOTeHLiMHOI
TrOHYapHOI CMPOBMHM

Bosocbka
Koca

Binxstagy BuxonsaTs Ha Geper By3pkoro jimMaHy, akTMBHO 3a3HaIOTh
MOPCBHKOI (JIMaHHOT) abpasii. 3arajibHa IIOTYXXHiCTh po3pisy —
6mmm3pKo 4 M. BiniGpaHo 3pa3Kyt IBOX TUIIIB:

1) i3 mapy 3,4-3,6 M cBiTi0-ntasteBoro (7/3 5Y (pale yellow)) marepia-
JIy: Ty BaTUW, TPYIKYBATO-PO3CUITHACTUV JIETKU CYTTTMHOK, CKUTIA€E
i310 % pozunzom HCL;

2) i3 mapy Big 3,0 1o 4,3 M: cBiT/INII 3ejIeHyBaTO-TeMHO-cipuit (7/2 5Y
(light gray)), cepenniv o Baxkxkoro cymmHOK. lllapysaTnii, y Bostoro-
MYy CTaHi — B'S3KUM, Y CyXOMy — TPyOKYBaTO-pO3CUITIYACTUIL. Y MaTe-
piasi HagBHIi Oypi Bkparwierns (6/6 10YR (brownish yellow)), ckurae
i3 10 % poszumaom HCl

[TapyTune
(rpraan)

TosIa BigKIaiB y3/I0BXK JIMMaHy Ha BificTaHi 5 M BiJ, BOAW, IIPOTSIK-
HicTio moHaz, 100 M, BUIMMoOr0 HOTYXHicTIO 15 M i Oibitte. Binibpano
TPpU 3pasKu:

1) 10-11 M — HaMIMUIBHIIINUN Y po3pisi ropm30HT. CBiTIIO-KOBTU 10
nasieporo (8/2 5Y (pale yellow)). CTpykrypa mwiyBaTa, MaTepia CKu-
rae i3 10 % pozunuom HCl;

2) 11-15m — cBimio-3enteHi (7/2 5Y (light gray)) Binkanam i3 Bkpa-
IUIeHHSIMY TeMHO-OPaHXeBOro KoJIbopy (ipxkaBumm). [JocuTs cj1abko
Bckumac i3 10% posumaom HCL;

3) MOTy>XHa TOBIIIa OMHOPIIHMX BiK/Ia/iB 3araJIbHOIO TIOTY KHICTIO Bif,
2 1o 4 m. OpHopimaM cBiTIo-ntastesuii (7/3 2.5Y (pale yellow)) mty-
BaTWUVi, CepeIHbOYIIUIbHEeHV, JIETKU JI0 CePeIHbOTO CyTTIMHOK. 03-
cuIrdacTa (TpyaKyBaTO-po3cuUITdacTa) CTPYKTYypa BiIKIaziB, aKTMBHO
cknrace i3 10% pozunmuaom HCl
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[1Ipodobsxernsa maba. 1

No | Touka Bizmbo- 3arasibHU OIINC BimiOpaHMX 3pa3KiB MOTeHIiVTHOT
3/n | py 3pa3kiB TOHYapHOI CMPOBMHM
8 |IlapyTune OnnopingHa ToBIIa cBiTI0-0ypux (6/66 7.5YR (reddish yellow)) Bin-
(mopora) Ki1agiB. CTpyKTypa IrpyAKyBaTO-pO3CUITYACTa, CePeIHil 1O JIETKOTO

CYDJIMHOK, akTVBHO ckumae i3 10 % poszumnaom HCI. Ilo Bigkimagax cmo-
CTepiraroTbcs BUAVIMI MillesIsipHi popMu KapOoHaTIB i YOpHi POXWII-
KM 03aJli3HeHHs Ta/abo oMapraHileHyBaHHS TOPU3OHTY

Y rondapnin MarvicrepHi MaricTpa HaponHoi TBopduocTi 1. B. Okapu
(pwc. 2) Oyio ckoMOiHOBaHO BiliOpaHi koMnoHeHTH. Crio4aTKy OyJI0 BU-
TOTOBJIEHO 3Pa3KM i3 ceMu Pi3HMX KOMOiHaIIiv1 KOMIIOHEHTIB, 1100 OI1iHM-
TV (pi3MUHI BJIACTMBOCTI OTpUMaHOI POPMyBaJIbPHOI MacK 0e3 TexXHOJIOo-
riynoro BIUMBY Ha Hel. Lli 3pasky, BunaieHi i HeBunasteHi (puc. 3: 1),
OyJ10 mepemaHo Ha aHasli3 I HOPIBHSIHHS MiKpoMopdosioriuHoi Oymo-
BY [JaBHIX 1 Cy4acHMX BUpPOOiB.

Tabauys 2

Kom0inamii BiniOpaHoi cpoBMHM 11 eKcllepMMeHTaIbHOT0 BMBYeHHs
(MapkyBaHHg y mmdpax: «C» — cupuit 3pa3ok; «B» — BuIageHu 3pa3ok)

No | IIndp KomnioneHTM
1 |1C/21 |T.4 3p. 2 (cipo-3es1eHi IIIMHNCTI Bigk1aan) HeToBueHi i Hermpocisigi — 100 %
1B/21 |Boma (30 % 3araspHOI Mach)
2 |2C/21 |T. 4 3p. 2 (cipo-3esieHi IIIMHNCTI BiZIKJIagM) ToBYeHa i IrpocisiHa maca — 80 %
2B/21 | T.7 («Oy3pkmiz jzec») 20 %
Bona (30 % 3arasibHOT Macwm)
3 |3C/21 |T.4 3p. 2 (cipo-3es1eHi ITIMHNCTI BiIKIIaam) ToBYeHa i mrpocisiHa maca — 70 %
3B/21 |T.7 («Oy3bkuvizec») 10 %
T. 8 (pymum cyrimaOoK) 20 %
Bogma (30 Biz 3araympHOT Macm)
4 14C/21 |T. 4 3p. 2 (cipo-3eeHi IIIMHNCTI BiIK/Ia/I1) TOBYEHa i ITpocisiHa maca — 85 %
4B/21 |ITicok — 15 %
Boma (30 % 3araspHOI Mach)
5 |5C/21 |T.8 (pymmit cyrimHOK) — 60 %
5B/21 |Ilicox — 40 %
Bona (30 % 3arasibHOT Macwm)
6 6C/21 |T.7 («Oy3bkuiizec») — 50 %
6B/21 |Ilicox — 50 %
Bona (30 % 3arasibHOT Macwm)
7 |7C/21 | T. 4 3p. 2 (cipo-3es1eHi IMHNCTI BigkIaay) HeToBdeHi i HerrpocisiHi — 80 %
7B/21  |Tlicox — 20 %
Bopa (30 % 3araypHOI Macy)

HesKi MOMEeHTM IIbOT0 eKCIIepUMeHTaIbHOTO IOCIIiIKeHHsI HoTpeOy-
I0Th PO3IIMpeHoro kKoMeHTtaps. Ili yac BurorosieHHs 3paskis 1C/21
i 1B/21 HenonpiOHeHy i HempocifgHY IJIMHY TOHYap 3MilllaB i3 BOOIO,
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3poOwMB KYJIIO, TapHO BiliM’sIB. 3a 110T0
CIIOCTEepeXXeHHSIM, TJIVIHA € JTyKe JIeT-
KOO i, IMOBipHO, B Maci Mae Oarato
opraHikm. /11 mpuKiIamy NOpiBHSIIN
IO KYyJIIO 3 KyJIef0 TakKol caMoOl Macu
3 Kaostiny. Ky 3 cipo-3es1eHo1 IIIMHU-
croi Macy Oyrta OisbIria 3a 00’emoM Ha
17-18 %. Oxpemunt mmaTtok (10%2 cm)
Mg piskoMy TepMivyHOMY oOOpo-
0JIeHHIO 3a JJOIIOMOI'0I0 Fa30BOrO IajIb-
Huka. Lle maso smory niepesipuru 3pa-
30K Ha BOTHETPUBKICTb (Ha BMICT
MetastiB). Temmeparypa Harpisas-
Hi — 800-840°C, yac Ge3nepebintHOTO
HoJlaBaHHY Telula — 5 XB. 3a cIocTe-
pexenHs MM, pOpMyBaIbHa Maca Ba-
PI/I‘C..Z. ITporec BUroTOBIIEHHS KepaMiKi piaHTa 1 mac HU3bKY IMTUTbHICTh, He
3 BiftiOparof cupopiM CWIBHO «BUICTPUTIOE». Y TpimyHax 1mo-
MiTHO BUropae oprasika. Iliciig piskoro repmignoro o6po0sieHHs IyvHa
HaOyJIa IlereJIbHO-KOPUYHEBOTro KOJIbOPY, BEpXHill I1ap OMITHO BiliciIo-
iBcd 1 mostyImBcest. Maca cTasia CKJIONOAi0OHO0, IT0YaBcs IIpoliec KpucTa-
nizarii. Ie o3Hadae, 1110 11iv1 cyMillli HoTpiOHa HMU3bKa TemIlepaTypa I
BUIIaJTy, BOHa HeBOrHeTpuBKa. ['oH4ap 3a3HaumB, 110 114 Takoi popmy-
BaJILHOI Macy HeoOXimHi Pi3HI JOMIIIKMN.

[t BurorossienHs 3paskis 2C/2112B/21 cipo-3esieHy Macy BigOovm Mo-
JIOTKOM Y TaHd4ipiii, 11100 rmompiOHvTy. [Jasti mpocisum gyepes ciTKy, 11100 Bi-
JTOKPeMUTV BeJIVKI JIOMIIIKM BanH:AKy. Ham nomaym Mmarepian i3 T. 7 —
«Oy3BKIMI JIeC». SIKIIIO 10ro po3MOYNTH, B HBOMY ITIOMITHVIMV CTafOTh 3HAYHI
JOMIIIIKM BallHAKY, OpraHiKa (KOpiHIIi poc/IvH). 3a criocTepeskeHHSIMM T'OH-
yaps, Maca JoOpe nommmHae Bogy. PopMyBajibHa Maca 3a BJIaCTMBOCTSIMM
BUVIIIDIA JTy>Ke CXOXKOI0 Ha roH4YapHYy. 3pa3ok (10%2 cMm) Texx mmiggaim pisko-
My TepMidHOMY 00po0ienH!O (800-840°C, uac Ge3nepebiiHOrO IToaBaHHS
Tervia — 5 XB). 3a TaKOTO CYIIIHHS 3pa3oK He IedOpMyBaBcsl, Maca TpyMa-
J1acs KyIvi, MavDKe He po3curiayiacst. TakoXX IIOMITHMM CTaB IpoLiec KprcTa-
mizamii. 3ayvnky cpoTorpadpoBaHo i B3SITO IS TOTAIBIIVIX JOCIIKEHb.

I'lim gac BuroTosnenHs 3pa3kiB 3C/21 i 3B/21 mo KOMITOHEHTIB TIOTIe-
penHBOro BapiaHTa dpopMyBasibHOI Macu gofanu 20 % matepiaity 3 T. 8.
3a criocTepeXXeHHSIMI TOHYaps, TiCTO YIIIUIBHIIIOCS, CTaJIO OUIBII IUIac-
TWUYHIM, Ha JJOTVK CXOXXVM Ha TOHUYapHY Macy.
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3pasok 3C/21 (10%2 cM) migmaym piskoMy TepMivHOMY OOpOOJIeHHIO
(800-840°C, uac Oe3repebintHoOro nopaBaHHA Teivla — 5 xB). Y cepenyHi
IIpollecy HarpiBaHHH 3pa30K Pi3Ko 3MiHMB POpMy, TOOTO 3a HU3BKIX TeM-
Iepatyp Maca redpopMyBasiacs. 3pa3oK MeHIIle PO3TpicKaBCs, BJIaCTMBOCTI
CriiKaHHS noKpaupwmcsa. Ha nymMKy ronuapst, y TakoMy CKiIajii maci He
BUCTavae IicKy. [lica HarpiBaHH: BUSABIIIOCH, 1110 BCepeIyHi Maca 3arle-
KJIacsl, KpyCTasli3yBasiacs i 3MiHwmIa Kostip. I liciig Bumasty Kostip cras OUTbII
pyoviM. 3aymIiky cpoTorpadpoBaHO Ta B3ATO I ITOOAJIbIINX JOCIIKEHb.

3pasok 4C/21 (10%2 cm) nigmanm piskoMy TepMidHOMY 0OpOOIIeHHIO
(800-840°C, yac 6e3niepebirtHOTO TTOJaBaHHs Tella — 5 XB). B pe3ysibrari
OTpMMaJIM TaKi JaHi. 3pa3oK CTaB MeHIIle PO3TPICKyBaTHCs, 110 CTaJIO
MOXXJIVIBVM 3a PaxyHOK JIofaBaHHS MicKy. TakoX 3pa3oK He «IIOTyIIVB-
csi», ToOpe TpuMaB dpopmy, He HedopMyBaBCs, 3ara/IOM CTaB MiITHIIIIVIM.

Cdopmosanum 3paszok 5C/21 (10x2 cm) mimmaim piskoMy TepMidHO-
My obpobiienHIo (800-840°C, uac Oe3nepeliTHOro MojgaBaHHY TeIUla —
5 xB). ITiciist piskoi 3MiHM TeMIlepaTypHOIO PeXMMy 3pasoK 30epir Mill-
HICTB, TapHO BUMAJIVIBCA BcepeayHi. 3a BMCHOBKaMVI MavICTpa, BCl HafaHi
VIOMy I pOOOTM IJIMHU - «JIeTKOIUIaBKi», TOMy HeOOXiIHO JI0faBaTy
IiCOK i BaXKJIMBO MiAiOpaTyt oNTMMaIbHY IIPOIOPIIiIO.

I'lix yac mpurorysanHs dpopMyBaIbHOI Macu 3paska 6C/21 crasio no-
MITHO, 1110 BOHA Ay>Ke CWIBHO IOIIMHAE Boay. 3pa3ok (10%2 cm) migmanmm
piskomy TepmiuHOMy 00po0biteHHIO (800-840°C, uac Oe3nepebirtHoOro 110-
maBaHHA Terwia — 5 xB). [liciis iporo 3pasok rapHoO 30epir MillHICTh, He
poscuriaBcd. 3a oxonomkeHHs 10 600°C vtoro pisko 3aHypwIu y BOLY,
100 ITiCJISL «CTPecoBVX» YMOB IOOVBUTHCS Ha 3MiHY CTPYKTYpW Macul.
3pa3ok 30epir MilTHiCTb. [1as1i BOJIOTMI 3pa30K HOBTOPHO IMiffaIn TemIle-
patypi 800°C. ITiciia 11bOro 3pa3oK Mmovas JIYIIUTICS 1 TPIIIKVI OCUITATC.

Cdopmosanum 3paszok 7C/21 (10x2 cM) migmanm piskoMy TepMidHO-
My obpobiienHio (800-840°C, uac Oe3nepe0iiHOroO mogaBaHHA TelUla —
5 xB). Ilicj1g IbOrO 3pa3ok ofpas3y po3TpicKaBcs Ha IIMATOYKM, BTPATUB-
IV BC1 BJIACTMBOCTI MIITHOCTI.

[TsaxoM pizHOI KOMOiHaIlil KOMIIOHEHTIiB OYyJI0 BUSBIIEHO OHTUMAaJIb-
HU CKJ1afl popMyBaJIbHOI Macy, IIPUAATHOL I TOHYapCTBa, KOJIV BOHA
He 1edOpMY€eThCs 1 30epirae xapakTepHi A1l BUPOOY SKOCTI.

Hati Oysio BUTOTOBIIEHO TOHYApHi BMpoOM 3 BimiOpaHOI CHpOBUHM
(puc. 3: 2). Boun momemoBaymicsi Ha TOHYApHOMY KPy3i 3 eJIeKTPUYHUM
IIPUBOOM i OyJIv BuIIasIeHi 3 dikcalli€ro 3MiHNM TeMIlepaTypPHOTO PeXIMY.
Bcboro Oyr1o 3pobieHo I'siTh 3pa3KiB HOCYAMH Ha FTOHYapHOMY Kpy3i. Bu-
poOV BUTOTOBJISUIN 3 TPBOX BUAIB dpopMyBasbHOI Macu. KoMrioneHTHMI
CKJIazl popMyBaJIbHOI Mac 11l BUTOTOBJIEHH: BUPOOiB HaBOAVMO HVDKYe.
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Puc. 3. ExcriepuMeHTasIbHI 3pasKu:
1 — BumasieHi i HeBUIIaJIeHi eJleMeHT; 2 — IIOCYAMHA B CMPOMY (a) Ta BumasieHoMy (b)
CTaHax; 3 — MOPIBHAHHS aHTUYHOI KepaMiku (a, b) Ta ekcieprimeHTaIBHYIX 3pasKiB (¢, d)

Tabauys 3
Kom06inanii rorgapHOi cipoBMHM 118 BUPOOiB
No KomnionenTN [ncpp XapakTepucruka
BUPOOY
1 |T. 4, 3p. 2, cipo-3estera maca (100 %)i |1I1/22 — | Maca nposiBuia 3a10BUIbHY
Bora (30 % 3arasibHOI Macu) — TpU | TPW BUPO- | IUIACTUYHICTB IIifT yac poboTu 3a
BUpPOOU oun TOHYapPHUM KPyTrOoM
2 |T. 8 (pymami cyrmuHok — 80 %), micok |2I1/22 — | Maca niposiBiia 3a10BUTbHY
(20 %) i Boma (30 % 3arasibHOI OIVH BUPiO | IUTaCTUYHICTB TIifT Yac poboTH 3a
Macy) — onwH Bupib. Maca mpossu- TOHYapHVM Kpyrom
JIa 33JI0BUIbHY IUIACTUYHICTD ITiJT Yac
po0OTH 32 TOHUaPHMM KPYTOM
3 | T. 8 (pyann cyrmHOK — 100 %) i 3[1/22 — | Maca nposiBuwia HU3bKY IUIaCTI4-
Boa (30 % 3arajibHOI Macu) — OOMH | OOMH BUPiO |HiCTH, 1110 BKa3ye Ha il HellpuaaT-
BUpiO HIiCTB /10 TOHYapCTBa. 3pa3oK He
B34TO B HOfAJIBIITy pobOTY

I3 MeTor0 ampo0artiii MeTOAMKY HaBOAMMO pe3yJIbTaTii MikpoMopdo-
JI0TiYHOT Oy0BYM 3 HaMIOUIBII BAAJIOro BUpoOy (3pa3ok 1I1/21) 3a BucHOB-
Kamu MavicTpa (puc. 4). Lle ogHOpinHa cBiT/Io-ITajieBa Maca, yIIliJIbHeHa,
31 3HAYHVM IIPOCOUYBaHHAM i HaABHMMM 3I'yCTKaMU [JIVMHVICTOI PeYOBU-
H (c-d) Ta piBHOMiIpHMM pO3M0/1iJIOM KapOoHaTiB. Y MiHepaJIbHOMY CKe-
JIeTi HaslBHI TaKOX BeJIvKi (a-b) Ta npibHi (g-h) sepHa KBapily, a TakoXx
KOHIIeHTpallil MiKpOKPUCTaIiYHOTO KalIbLIUTy (e-f).

IIpencraBieHa Maca CMPOBVHM IIPOsBIUIa TapHY IUIACTUYHICT IIif1 9ac
pobotn 3a roHUapHUM Kpyrom. Llent 3pasok i3 MiHiMaJIbHOIO KUTBKICTIO
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KOMIIOHEHTIB, aJl>ke BU3HaUeHHs XapaKTepy IOMIIIOK IteperiOavae OuIbII
o0’ emHi gocrimpkenHs. Pazom 3 iuw, 11i JaHi € GOHOBMMM IS TTIOPiBHSH-
H:1 3 MiKpoMOPd0JI0TriuHO0 OyJOBOIO aHTMYHOI KepaMiku (puc. 3: 3).

Puc. 4. MikpoMopdorsioriuaa Oymosa Bupo0Oy (3paszok 1I1/21), BUTOTOBIIEHOTO TOHYapeM IIify
uvac excriepuMeHTy. Ha ¢doto BukopwmcraHo 30itbmmerHs y 40 pasis (a, ¢, e, g — 3poOieHi
y HapasiesbHUX HIKoIIsX, b, d, f, h — y cxperennx Hikossix)

Orxe, eKcllepyMeHTa/IbHa CKJIafOBa y BUBYEHHI JaBHbOI KepaMiKy,
He3aJIeXKHO Bil XPOHOJIOTIYHOIO IIepiofly, € BaXJIMBVIM KOMIIOHEHTOM
HayKOBOT'O IOCIIKeHH:d. BpaxoByroun Bce BuIle3asHaueHe, BOHa € J10-
BOJII eeKTVBHOIO, a TaKOXX MaJIOBUTPATHOIO B IIPOLleci JOCITiIKeHHs
roH4yapcTBa. bisiblite Toro, Maroun BiziiOpaHi 3pa3ky KepaMiku 3 JTOCITi-
JDKYBaHOI I1aM SITKM Ta eKCIlepMMeHTasIbHi BUpOOM, MOXHa 3pOo0OuTH
00’eKTMBHe 3icTaBjIeHHs IXHiX MikpoMmopdosoriuamx OyIoB, IO ITifI-
TBEPANTD a00 CIIPOCTYE TEOPil 0710 TTOXOKEHHS Pi3HMX TUITIB Kepami-
KV 3 IVICKYCIVIHVIM KOHTEKCTOM.

i1 icropiil anTaHOI ObBil, K KyJIbTyPHOI, TaK i eKOHOMIYHOI, TaKi
OOCHIIKeHH € aKTyaJIbHUMM 3 HU3KY npuunH. [lepenyciM, mompu 11o-
TY>XXHY JIKepelIbHy 0a3y, Ha CbOrOlHi OpakKye KOMIUIEKCHMX JOCIT/IKeHb
i3 roHgapHOro BupobHuTBa OJIbBil Ha pi3HMX eTanax 1 icHyBaHHS. AJle
CXO0Xe, III0 MiclleBa KepaMika, 30kpeMa aMdopHa Tapa, He OyJia HaaTO
HompeHa B eKCHOPTi mostica. Takox, Ha BiOMIHY Bif IHIIMX CycCigHIX
I10JIiCiB MIBHIYHO-IIPUYOPHOMOPCHKOTO PerioHy, TYT He BUABJIEHO I10-
TY>KHVX TOHUYapPHMX KBapTasliB. Y 3B'43Ky 3 1M BapTO 3rajaTul BigKpu-
TV TOHYapHUV BUPOOHMUMI KoMIUIekc cepeanHu VI cT. go H. e. Ha
bepesancbkomy anTHaHOMY nocesteHHi (KpyTtwios, bonmapenko 2015),
SKIVI apX€eOJIOTIYHO 3acBiguye iCHYBaHHsI 1IbOI'0 peMecia B PerioHi.
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Onnak crienudika Takoi KaTeropii Martepiaily, aK KepaMika, IIOJISATaE,
repeayciM, y ToMy, 0 TOHYapHUII IIOCY[], 3aI0BOJIbHSB epIIOYeproBi
1oTpeOu MO0y Ty eJUIiHIB, Ta V1 OOHMM 3 aTpUOYTiB aHTUYHOI KYJIBTYPU
€ caMe pO3BMHEHe TOHYapCcTBO. ToMy MiclieBe BUPOOHMIITBO IIIMHSHOTO
IIOCY/ly HEOAMiHHO MaJIo Miclle B eKoHoMilli aHTr4uHOI OJibBil, a 00’ eKTH
TOHYapHOT0 BMPOOHUIITBA MOIJIV 3pYMHYBATMC BHACIIIOK UMCIIEHHMX
1epebyIoB i 3MiHM IIPOCTOPOBOI CTPYKTYpPM MHoJIica. IHIle mMTaHHS —
HaCKUIBKM 00’eMHMM OyJio 1ie BUPOOHMIITBO i HACKUIBKM HPUAATHOIO
Oyra MiciieBa crpoBMHa, 1100 3a0e3IieuyBaTyl BUTOTOBJIEHHS Pi3HMX Ka-
Teropivi Kepamiki — He JIMIlle KyXOHHOIO YM CTOJIOBOIO IIOCYHy, a W
Tapy, OyziBeJIbHOT YepeInili, Tpy0 BOIIOTOHY, KyJIbTOBOI TePaKOT TOIIIO.
Hesenmukmil ekcrieprMeHT i3 MiCLIEBOIO CMPOBVMHOIO IIOKa3as, II0 BOHA
3arajioM IIpuaaTHa [jId TOHYapCTBa, ajle Ma€ gye crelndiui dismnuani
BJIACTMBOCTIL. 3a CIIOCTepeXXeHHAMV rOHYaps, ITInHa 3 oKomib OJbBil
IIPOSBIISIE€ He JTy)Ke TapHy IUIACTUYHICTD 1 OUIbIIe HigXOOUTh I BUTO-
TOBJIEHHS BeJIMKOTrabapuTHMX BUPOOiB, Takmx sK depermiis. [linTeep-
JDKeHHSIM ITHOTO € apXeoJIOTiUHUY MaTepiall IepeyciM pyUMChKOIO Ie-
piony icHyBaHH# nostica (Bermrrernia 1958). 3 inmoro 6oky, 3 Takoi cupo-
BUHM XO4a ¥ CKIIaJHO, ajleé LUJIKOM MOXJIMBO IIPaBUTU CTOJIOBUI
1 KyXOHHUI Hocynd. Y HopajblIMX IOCIIPKeHHSIX IUIaHyeMO IJIMOlie
PO3IJIIHY TV KOMITOHEHTHMI CKJIaf IIOTEHILIITHOI MICIIeBOI I'OHYapHOI
CUIPOBVIHM 71 OUIBIII JIeTaJIbHO 3yIMHUTVCS Ha JIaOOpaTOPHOMY BUBYEHHI
dopMyBaJIbHOT Macy apXeoJIOTriuHOI KepaMiKy, 10 HaJIeXXUThb A0 Pi3HMX
eTalliB PyHKIIOHyBaHH:A aHTUYHOI OJIbBil Ta PWIErINX OCeJIeHb.
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(on the example of Lower Bug Sites)
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The article considers one of the methods of antique pottery studies, namely
the experimental reproduction of products from local raw materials
obtained from natural deposits near the Olbia polis. The methodology
involved testing the moulding mass, identifying the optimal combination
and proportion of the main components. The experimental elements were
tested in their raw and fired states. According to a number of fundamental
characteristics, the reproduced products showed the suitability of potential
raw materials for pottery.

Keywords: antiquity, Olbia, pottery raw materials, ceramics, experiment.
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PEKOHCTPYKNUIS ITPOLHECY BUITVIABJIEHH I
3AJII3A 3A APXEOJIOITYHVIMWU
SHAXIIKAMM CKI®CbHKOI 10bU

Ornekcin [loTorpkmin | acripanr, [HctutyT apxeosorii HAH Ykpaiau

CratTIO IpUCBSUYeHO eKCIlepyMeHTaIbHOMY MOJIe/TFOBaHHIO BUPOOHMIITBA
Ta 00OpoOIeHHs 3asTiza y CKidpCchbKMI Yac Ha TePUTOPII JIiCOCTEIOBOI 30HM
Cxignoi €Bpornm. YV mporieci eKcrieprMeHTy CTBOPEHO Psill, peKOHCTPYKIIiVT
i mepeBipeHO Ha IIPaKTUII IX PYHKIIOHYBaHHSA KpPi3b IIPU3MY apXeoJIoril
JTOCBILY.

Ki1ro4oBi c10Ba: excnepumenn, pekoncmpykuyis, 00podaenHs 3a413a, cKighcbkutl uac.

3 mouaTKoM cKidpcbKoi 100V Ha TepeHax YKpaiHu pi3Ko 30UIbIIY€EThCS
BUIOOYTOK 3aJIi3a, III0 CepIO3HO 3MIiHIOE XUTTSI MiCIIeBOTO HaceJIeHHS.
Hosi 3napsnas mpatli i 3acodu ix BUKOPUCTaHHS 3yMOBJIIOIOTh CTPIMKe
3pOCTaHHS KUIBKOCTI I10CeJIeHb, 3MIiHM Y COLIIaJIbBHOMY Ta BIICBKOBOMY
acriekTax XuUTTs. CeKpeT BUTOTOBJIeHHd i 00po0sIeHH 3ajli3a IIOIpPIO-
€TBCS1, KOBAJIBCTBO B 1IeVI IIlepiof], cTa€ OKpeMMM BUIOM peMeciIa.

baraTo pocigHWMKIB HaMaraancs peKOHCTPYIOBaTHU IIPOLieC MeTasio-
BUPOOHMIITBA, 3pO3yMITI PiBeHb TeXHOJIOTiV TOrO4aCHOIO HaceJIeHHs,
TpaauLii pemMecsia. BOpomoBX ycboro 4acy mOCIIiIKeHHS JIiCOCTEIIOBMIX
IaM’ ATOK cKidcbKoi 1o0u OyJ1o 3HaViIeHo i onmcaHo OaraTo CIifgiB Me-
tastyprii. b. A. llIpamxo (IlIpamko 1971) ta I. b. IlIpamxo (IlIpamko 1994)
HeOHOPa30BO MyOsIiKyBait poOOTH, IPUCBAYeHI 3HaXiIKaM 3aJIi3HMX
pedernt i KOMIUIEKCIiB i3 BUOOOYTKy Ta oOpoOiieHHs 3ajlisa cKidcbKoi
no6u. C. B. Ilanpkos (I[Tanpkos 2014) mpoaHasti3yBaB Marike BCi 3adik-
COBaHi CJIigy BUpOOHMIITBA i 00pO0IeHHS YOpHOTO MeTasly 100w paH-
HBOI'O 3aJIi3a Ha TepeHax YKpainm. IIpore cydacHi 3HaHHS OO 1ILOTO
peMecsia y cKidpcbKui Hepiof] 3aJIMIIaOThCs IlepeBaXKHO TilOTeTUYHN-
MM, B OCHOBHOMY TEOPEeTUUHMMM Ta 0a3yI0ThCd Ha BUITAIKOBMX 3HaXi/-
Kax. Lle € mpobrieMoro, OCKiIJTbBKM HesBHi, HEOUYEBUIHI 3aJIUITIKM MeTa-
JIypriviHOI OisyIBHOCTI MOXYyTb OyTu abo xmOHO iHTeprpeToBaHi, abo
B3arajii OIVIHWUTMCA I103a yBaroro B4deHux. HaTomicTe mocmigHMKM pis-
HMX ICTOPUYHMX eM0X Ta apXeOoJIOTIUHMX KYJIbTYP 3aB3TO 3/1iVICHIOIOTb
eKCIIepPUMEeHTH IS IIePeBipKM HasBHUX BapiaHTIB PEKOHCTPYKIIIN Ta
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dixcyroTh yci getasti peruiikanii mpoitecy. EkcrieprmeHnTaibHa peKOH-
CTPYKIlis Ja€ 3MOTY JOCITIAHMUKY CTMKATUCA 3 3a7adaMy, SKi He OyIio
BPaxoOBaHO IIi[, Yac TeOpPeTUYHMX JOCIIIPKeHb, 1 BUKpUBA€E 3Ha4YHI IIPO-
raJIHU Y 3HAaHHSX.

1 mpoBelleHHsI eKCIIepVMEeHTIB SIK IpMKiIaz OyJIo BUKOPUCTAHO
Basti pobotn: [Ix. Xamdpic i b. Evixoph, «Bubip nanmsa ming vac gosro-
CTPOKOBOrO BMpOOHMIITBA HOaBHboro 3aiiza B Cypani» (Humphris,
Eichhorn 2019) ta A. B. IleTrpayckac i A. A. Illanos, «ExcriepriMeHnTasIbHI
OOCIIIKeHHs IIpollecy BUIOTOBJIEHHs KpwuHoro 3aiiza» (Ilerpayckac,
IITartos 2013).

Cotig, 3a3HaUNTH, IO apXeoJIorivHa PeKOHCTPYKIIIS € He JIMIIIe eKCIIe-
PVIMEHTOM, a 71 Ilepef0avae BMKOHAHHY IIeBHMX il B yMOBaX, MaKCU-
MaJIbHO HaOJIVDKeHVIX 10 aBTeHTUYHMX, 1110 JJa€ 3MOI'y 3pO0UTY CIIOCTe-
PeXXeHHs 00 0COOIMBOCTEN CAMOTO ITPOIiecy. APXeosIoTis JIFOICHKOTO
nocsiny (archaeology of the human experience) IIPOIIOHY€ PEKOHCTPYKIIiO
K METOJI, JOC/IIKeHHS U1 BUSBIICHHS IIeBHMX Iill, SIKi € HeBi €eMHOIO
CKJIaZIOBOIO IIpoliecy, IpoTe He OysIv BpaxOBaHi IIif] 4ac TeOpeTUYHOIO
MOJIeJIIOBaHH: abo B3arasii He JIMIIAIOTh HassBHMX o1ifgiB (Hegmon 2016).

Mertoro 11i€i peKOHCTPYKIHI € OTPMMaHHS IIPaKTUYHOIO JTO0CBiIy IIepe-
IUIaBJIeHHs] 3aJIi30BMICHMX MaTepiajliB Ha cTajleBUIl HamiBdabpukar,
CIIVIPAIOYMCh Ha TeOpeTUYHi peKOHCTPYKILii [IbOro IIpoLecy it cKid-
cpKoro vacy. Lle mae sMory omiHUTI BUTpaTV PecypciB 1 yacy, OnmcaTu
MPaKTUYHU JITOPUTM i BUSBUTM 0OOB’I3KOBI HaCIIJIKM TO[IiOHOrO BI-
POOHMIITBA, SIKi Mi3Hillle MOXXHa HaMaraTucs dikcyBaTu Ha apxeosIoriu-
HVIX ITaM’ ATKax.

YMmoBu. PekoHcTpyKIIito 3airicHIoOBayiM Ha 0a3i KaHiBchkoi apxeorio-
rigyHoil excrienuilii 3 TpasHs 1o vnHs 2022 p. B cemi Crygenens. Micire
OasyBaHHS eKCIIe[IMIIil po3TallloBaHe IIpsIMO Ha IT0oceleHHi CcKidpchbKoro
4Jacy 71 OTOYeHe CMHXPOHHMMM IIaM gTKaMy, IO J1a€ 3MOT'y BUKOPMUCTO-
ByBaTV CMPOBUHY, siIKa OyJia IOCTyIIHA i B CKipChbKMII Yac TOroYacHUM
MarictpaM (Hepun, Kysmiua 2017).

Amnasi3 apxeosioriuamx gaaux. [lepen 1mmouaTkoM peKOHCTPYKIIiT
3MiVICHIOBJIV CITpOOM BiATBOPUTM JaBHI MeTaJIypriliHi TeXHOJIOTii Ha
ifcTaBi 3HaXigoOK cMpoayTHMX Hevent i3 JInmancbkoro o3epa (bunsmia
u ap. 1983, c. 14), binecekoro (Ipamko 1990, c. 106-107; [Tarbkos 2014,
c. 61-62) i Mapmiscpkoro (Pabpurtiyc 1949; ITanbkos 2014) ropomi
Ta KOBaJIbCBKOI'O TOpHa 3 biibcbkoro ropoaumia. TakoX OOaTKOBO
aHatisyBasim maTepianu 1 BucHoBKMU b. A. Illpamka ta A. O. Mopyxen-
KO II00 3Haximok Ha ropoamiax [Tonkosa Mukuriska (MopyskeHKO
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1988) i JTroboTmH (LLIpamxo 1998). I 3anmcis, dikcarlii Ta iHTeprpera-
i1 pisaHMX 1 XiMIYHMX IIPOLleciB 6yJIo BUKOPVCTAHO CIIelliaJIbHUM [10-
BigHUK (ATamaniok 2006). 3a OpakoM mipoMeTpa TeMIlepaTypy 3aMipsuin
3a JOIIOMOTOI0 cTajleBoro npyTka giamerpoM 0,5 cM (ctasib mapkm 351'C,
TeMIlepaTypa nodaTKy IviasjieHHs 0i1. 1350°C) i 3a KOJIbOpOM HarpiToro
MeTay.

IlinroToBKa CMpOBMHM Ta IHCTPyMeHTiB. )11 ITpoBejeHHsI PeKOH-
CTPYKIIIT BUKOPVUCTOBYBaJIV TaKy CUPOBUHY: I€PEBVIHY, CIHO, ITIMHY 1 3a-
Ji30BMicHI MaTepiaym. [lepeBnHa HeoOXigHa M1 OyayBaHHS TOpHa Ta
BUTOTOBJIEHHS I€PeBHOI0 BYTiUIA, CiHO 1 INIMHA — IS CTBOPEHH: ca-
MaHHOI'O PO34MHY, 3 SKOro OyayBaIi TOPHO, 3a/Ii30BMiCHI MaTepianm —
JUTA OTPVIMaHHS 3aJI1i3HOT KPWIIL.

HepeBuna. 3a naHVIMY apXe0JIOTii, B JIICOCTEIIOBiV 30H1 YKpaiHu y cKid-
CBKMVI Yac Oysmv nommpeHi ay0, rpab, ocuka, snia, Oy3mHa, BiitbXa, KileH
(borrrpuk Ta in. 2015; MemokoBa 1964; Cmupros 1961). 11151 ekciepu-
MeHTy Baajiocs 3i0paTut cyxocTint gyba, ocuKu, BUIbXxM Ta KileHy. Xoua
ny0oBe BYTiUUISA 3a CBOIMM SIKOCTSMU Jla€ HavOUIbIy TemIlepaTypy ro-
PIHHS, UYiTKMX aHTPOKOJIOTIYHMX aHaJIi3iB 3HaXiIOK Ha BUPOOHMUMX
KOMIUIEKCax HeMae, IO He Ja€ 3MOI'V TOBOPUTH, IO B CKiCbKMI 4dac
BUKOPUCTOBYBaJIN came 11oro. Tomy Bech 3i0paHmit cyxocTint 0yJio nepe-
IaJIEHO Pa3oM IJIsI OTPVIMaHHS cepeqHbOro nokasHmka. CyXocCTin J1erko
TPaHCIIOPTYEThCsI, 0OPOOIIAEThCA i € HaVIMEeHIII ITpale3aTpaTHVM Y BUIO-
OyBaHHi MaTepiaJIOM.

[runa. 114 excriepMeHTy BUIKOPVICTOBYBaJIM JIECOBY, TaK 3BaHy Ma-
3aJIbHY IJIVMHY 3 HamOJIVDKYOTO SApY, Ae MicClleBi MelllKaHIli HabupatoTh ii
TS 6y,J:[,iBHT/H_ITBa 1 pEMOHTY T'OCIIOAapPChbKMX Ta >KUTJIOBMX KOMIUIEKCIB
13apa3. Bona Masia cBIT/INI KOJIip, pO3CUITYACTY KOHCUCTEHIIIIO Ta MICTH-
JIa BEJIKY KUJIbKICTB BallHa.

Cino. PocrimHHY mowiniky Oysio 3ibpaHo 3 BucyieHoI TpaBu. Takox
OyJ10 3i0paHO cosloMy IS IOPiBHAHHS BJIAaCTMBOCTEN IIMX MaTepiaslib.
ITin wac eKcIlepMMeHTYy BUSABVIIOCS, IO CIHO Ta COJIOMa, 3aMilllaHi B IJIN-
HY, MavDKe He BiJIPi3HAIOTbCA 3a CBOIMM BJIaCTVBOCTSMIA.

Memanobmicni mamepiasu. SIk pxepesto 3aj1iza BUKOPUCTaHO IPiOHI ip-
KaBl MeTaJIeBl IIpeIMeTH, 30KpeMa qy>Ke KOPO3iMHI yJIaMKM LIBSXIB 1 TOC-
nofgapchbkui iHBeHTap. Kpuirro 3 yxe BITHOBJICHOIO 3aJ1i3a, 3rigHO 3 J1a-
HIMM IHIIMX eKCIIepVIMEHTIB Ta eTHOrpadii, TakoX BUPOOIISIIV TS OT-
pVMMaHHS TOTOBOIO 3aJli3HOr0 HaliBdaOpuKaTy («TOBapHOI KPWIIi»).
TakoXX HasgBHICTb OKCUIIOBAHOTO 3aJli3a Ja€ 3MOTI'y JOAaTKOBO IlepeBipm-
TV, HaCKUIBbKM JOOpe B TOpHIi BifOyBalOThCs BiTHOBIIIOBAJIbHI ITPOLIECH.
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Incmpymenmu. 171 IpoBeleHHs eKCIIlepVMeHTY OyJIo 3a[isHO Taki iH-
CTPYMEHTW: IIPOBYIIIHA COKMpPa HEeBEJIMKOIO PO3Mipy, MOTYy3Ka, MOTVKA,
MeTaJIeBe CBep/JIo, HeBeJIvKa IIWJIKa, MOJIOTOK, €JISKTPUYHNI HarHitag
HOBITPS 15 iMITaIil MiXOBOTO Ay TTs, HDK, MIIIIKW.

Puc. 1. 1 — pekoHcTpyKuig 1edi bibcbkoro roponmma (3a b. A. Illpamkom); 2 — pobora
eKCIIepVIMEeHTaJIBHOI Medi; 3 — IUISAX IOBITps B I1edi 3 OIHMM OOKOBVIM OTBOPOM

ITepmn excrieprMeHT. I1if yac miepIroro eKCreprMeHTy IIeperiato-
BaJIM BYriUIg, OymyBaim MUKy, IOAiOHY IO BiIHOBIIIOBAJIBHOI Iledi
3 bintbebkoro ropoamia (puc. 1: 1), Ta eperuiassisiIv 3aJli3Hi 3arOTOBKI
(momaTok 1).

YV pesysbraTi Oys10 BUSIBIIEHO, IO IATOTOBKA BUPOOHMYMX KOMITIEK-
CiB OffHi€IO JIIOIVHOIO MOXJIVBA B MeXaxX OHOTO [IHs, BOHA He IoTpebye
CIIelliaJIbHMX iIHCTPyMEeHTIB, IIpOTe 3a/IMIIIaE OaraTo XxapaKTepHMX CITifliB:
oOmnasieHa siMa, BeJIMKa KUIbKICTh BYTUUIS, AKe HellpuaaTHe 10 BUKOPU-
CTaHH#, AMa UId 3aMillyBaHHsa caMaHy. CaMe IUIaBJIeHH: B Iedl 3aJIi3a
TaKOXX MOXKe OyTu 3[iVICHEHO OIHIE€IO JIIOAVMHOIO, IIpoTe ePeKTUBHICTh
TaKOT'0 CIIOCO0Y HM3bKa, Oa)kaHO 3aIy4aT O HOTO-[IBOX [TOMIYHVIKIB 1
MixoBoro nyTra. Popma 11edi 3 bistbcbkoro ropoamvina He ga€e 3MOIrM IIpo-
BOZAWUTV BiJHOBJIIOBAJIbHI IIPOLIECH Y BCiVi BHYTPIllIHIV KaMepi 3a BUKOPWU-
CTaHHS JIVIIIEe OJHOIO OTBOPY IUIA OyTTs. B pesyibraTi ekcriepmMeHTy
BUSIBJIEHO, 110 [UISI MaKCUMMaJIbHO epeKTMBHOIO BMPOOHMIITBA HeoOXif-
HO 3poOuUTHM HiJyB SIK MiHIMYM i3 JBOX CTOpiH, ajie OaXkaHO 3 TPbOX-40-
TUPBOX. [HTeHCMBHICTD My TTs 3Ha4YHO He migsuItye KK]I momidHoT meyi,
11 poGoumnii mpocTip He 30UIbIITy€eTbcs Ha Beto mid (puc. 1: 2). Temnepary-
pa B eui Mmoxe npocsratv 1300°C, 3a O1IbII iIHTEHCMBHOTIO IYTTS 3 Pi3HMUX
cTopiH, iMoBipHO, HaBiTh 1400°C, 1110 MOXe 3a0e311eunTy OTPVUMaHHS BU-
cokosKicHOT ctasti. [TomibHa mivu mimxoauTs U1 eperuiaBiieHHs BXXe To-
TOBOT'O 3aJIi3a ¥ Ja€ 3MOI'y TaKOX MOI'0 BiJHOBJIIOBATHU 13 3aJ1i30BMiCHMIX
cyOcranuin. OTpyMaHUI 3/IMTOK 3aliza HeoOXiJHO IIpOKOBYBaTW He-
OIJHOPA30BO 3a TeMIlepaTypVl KOBaJIbCHKOTO 3BaPIOBAHHS [T BUIAJICHHS
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3aViBVIX PEYOBVIH 1 3BapIOBaHHSA IOTPiCKaHMX 9acTOK. BimoMo, mo maric-
TP CKidpCbKOT 10OM TOCKOHAJIO BOJIOILIN LIMIM IIPUVIOMOM i CTBOpIOBa-
v OaraTolIapoBi aKeTy, 110 € Jy>Ke CKJIaJHVM IIPOLIeCOM i3 TeXHIYHO-
ro nnosany (LIpamko 1969). Yepes cepenHin BMICT IIUIaKiB BiTHOBJIeHe
3aJI1i30 IIif Yac HPOKOBYBaHHS IMOTPiOHO HEOTHOPa30BO 3BapIOBATI.
ToOTo my1g BUrOTOBIIEHHS SIKICHOTO MeTajIeBoro IIpeaMeTa, IKMI1 011 MaB
MOHOJIITHY CTPYKTYpPYy, HEOOXiTHO BOJIOHITV IIPUIIOMOM KOBaJIbCBKOTO
3BapIOBaHHs, HaBiTh SIKIII0O HEMa€e OTpedu JoaBaTy iHIIe 3a CKJIaoM
3aJTi30 IS MOKpaIlleHHs SIKOCTi BUpoOy (MaeThbcd Ha yBasi CTBOPeHHS
IakeTa 3 PisHMUX cTasieV). BiAmoBigHO I 3BaplOBaHHS ITpeMETiB
000B’513K0BO Tpeba BUKOPMUCTOBYBATH Pi3Hi IIrocy, CITiAN AKMX 3aBXIn
3JIMIIAIOTHCA Y MeTasli. 3 1IbOro MOXKHa 3pOOWUTY BUCHOBOK, IO 3a I10-
PIBHSHHS XiMiYHOT'0 aHaJIi3y Cy4acHMX i JaBHix cTajiert 000B’s13K0BO Oy-
AyTh HOMITHI BiIMiHHOCTI, sKi 3MOXYTb OiJIbIIle pO3MOBiCTM IIPO JaBHI
TexHoJI0r1l. TaKoX CJIi/] 3a3Ha4YMTH, 1110 IIOBHICTIO YKy 3pyVIHOBAaHO He
Oyi10, jImiile i YacTUHY, TOOTO T MOXXHa OyJI0 BUKOPUCTOBYBaTU IIiCIISA
He3Ha4YHOI'0 PeMOHTY.

Hpyrum ekcrieprMeHT (omaTok 2). byiio ctBopeHo miuky, monibHy 3a
dopmoro 1o 3HaxigKM 3 JIMMaHCBKOTo 03epa, Ta TOPHO GaraTopasoBOro
BUKOpucTaHHA 3 [IlapIiiBcbKOro ropozyiia 3a HasBHVIMY PeKOHCTPYKILi-
savu (bumswia un gp. 1983; ITanbkos 2014) (puc. 2, 3: 1). Marpke Ha Bcix
PEKOHCTPYKIIiAX aBTOPY IPONOHYIOTh HAsBHICTH JIMIIE OLHOIO OTBO-
py-colula I HoJlaBaHH ITOBITPs, a IIolepedHill eKCIIepyMeHT IT0Ka3as,
ITI0 3a TAKOT'O CIIOCO0Y AYTTs: poOOUNMII IPOCTIp I1edi (IIpOCTip, AKMU Ma€e
JOCTaTHIO TeMIlepaTypy IS BiJTHOBJIEHHs Ta IlepelUlaBjIeHHs 3ajli3a)
€ HeBeJIMKMM (3a po3Mipis coria 10-15 cm 3aBHOBXKM Ta AiaMeTpa OTBO-
py He OisIblile HiX 4 cM), 1110 3a Pi3HOI OTY>KHOCTI Ty TTs Ma€ BUIJIAL eJTi-
ricoina 00’emom 70-100 cm®.

Puc. 2.1 — peKOHCTPYKIIisi ropHa 3 JIMaHcpKoro o3epa (3a bumswisa u ap. 1983); 2 — pexon-
CTPYyKIlisg TopHa 3 JInMmancekoro osepa (3a C. B. IlanbkoBuM); 3 — peKOHCTPYKIIisi TOpHa 3
[Tapmiscekoro ropoamia (3a C. B. ITanpkoBmM)
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3anponoHOBaHMVI BapiaHT rOPHa 1 BJIAIITyBaHHA Oy TTs He II0Ka3asIv
BUCOKOI e(eKTMBHOCTI. 30KpeMa, IIOIlepeqHill eKCIIepVMeHT BUSIBUBCS
OUTBII BITaIMM ITOIIPHM Pi3HI Henmostiky. OueBnjIHe pillleHH IIpo0sIeMm ITic-
JI1 IIbOT'O eKCIIePUMEHTY — IIPOAOBXYyBaTH eKCIepUMeHTyBaTu i3 dpop-
MOIO ITedi, peXXrMamu Oy TTs Ta dpirrocamm. TeMrepaTypa B Iledi Ha piBHI
HeHIls Oyyla Oy’ke HEBMCOKOIO, BiIIOBITHO 3a IIBUAKOTO IIPOCYBaHHS
BH3 ITiJI CMJIOIO TSDKiHHS CMPOBMHA IPOXOAWIA YacTUHY, 1e OyJia Ham-
BUIIIa TeMIlepaTypa, He BCTUrarodu posiuiasuTics. Kpim Toro, corwio i
YJac poOOTM Iedi OTUIaBMIIOCs, BiIOBITHO 3MIHMBCS i caM IIPUHIINII PO-
O6otu 1eui, if poboua 30Ha (puc. 3: 2). Lle cBigunTh PO Te, 110 HASIBHI
CydacHl peKOHCTPYKIHI CMPOOYTHMX Iledeli He 3aBXOV BiANOBIIArOThH
AiVICHOCTI Ta ITIOTpeOyI0Th KOpUryBaHH:. TakoX, OCKiJIbKY He OyI10 dJIro-
ciB, HeMOXJIMBMM OyB BMXifl IIUIAKIB i3 3aJIi3a IIifl Yac IeperviaBeHHs,
TaKO)XX 3MiHEeHUV TeMIlepaTypHUI pexXxuM OyB HecTabUIbHMIL. Bynysan-
H:l [1edi 3a JOIIOMOT OO IIVMHAHMX BaJIbKiB — [Iy>kKe IIPOCTU Ta e(peKTUB-
HUM c110cib, momibHy miu MO)KHa BUKOPUMCTOBYBaTH OaraTo pasis, il pe-
MOHT IPOCTUM i 3aviMae He Oiibie HiX 20-30 XBYIINH.

10

Puc. 3.1 — peKOHCTPYKIIisi TOpHa MIaXTHOIO TUITY Ha MOMEHT I04YaTKy eKcrepuMeHTy Ne 2;
2 — TOPHO IIAXTHOTO TUIIY Ta MIOro poboTa MicIs OIUIaB/IeHHS COIUIA Il Yac eKCIeprMeH-

Ty Ne 2

ExcriepymenT Ne 3 mossiras y IIOBTOPHOMY BMKOPWCTaHHI Iledi 3 1o-
IepeHbOr0 eKCIepuMeHTy (gopaTok 3). PesynbraTit nJeMOHCTPYIOTB,
II0 iCHy€ MOXJIMBICTH ITOBTOPHOI'O BUKOPWMCTaHHS IIOAiOHMX TOpeH.
Kpim Toro, 3MeHIIIeHHS KiJIbKOCTI IIUTaKiB Y pe3yJIbTaTi poOOTH 11edi CBifi-
YUTH PO Te, IO YacTMHa 3 HMUX popMyBaslacd ITijl 4ac IIepBUHHOI eKc-
IUTyaTallil Iedi, HaOvparooun JIerkoIUIaBKi pedoBrHM 3i cTiHOK. [ToBTOP-
He BUKOPWCTaHH4 Iledi 30UIblIye edpeKTMBHICTh IUIaBjleHHs. OCKUIbKI
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CTIHKM IIOJIOT1, IUIaK CTiKaB Ha JHO IIedi, a 3aJ1i30, IKe Ma€ BUIIY TeMIIe-
paTypy IUIaB/IeHHS, OIMHWIOCS BUIIle IIUIAaKy, TOX OyJia 3Mora 110ro Bu-
JIy9UTV Ofpa3y OOHVM IIIMAaTKOM i OUIBII edpeKTMBHO IIPOKyBaTH. Buko-
pucTaHHs (prIrocy (MiCKy) 3MEHIIWIO KUIBKICTh TPIillIMHOK Ha TOTOBOMY
3astisHOMYy IiperMeri. ITicok sk dIroc BUKOPUCTOBYIOTH i3 JaBHiX 4aciB
i norentep (I'amaratse 1987).

ExciepumenT Ne 4 mossras y crpoOi BiITBOPUTYM TUIIOBY 3€PHOBY
MY CKidpChKOIO Yacy i BUAJINTU B Hill Byrivis (qomaTok 4). Pesysbrar
eKCIIepVIMeHTY IPOAeMOHCTPYBaB JOCUTh BUCOKY e(eKTMBHICTb SMHOTO
crroco0y BUIoOyBaHHS BYTULIA, AKUI IIpocTimmin 3a Kyunut. Kpim toro,
gMa 3 Mig00eM 3HauHO edeKTMBHIIlA IS BUAOOYBaHHS BYTUDIS, HiX
3pyuariHa. dopma siM1, gKa € JOCUTH TUIIOBOIO It CKidpcbKOro yacy,
€ OaraTodyHKIIiIOHaJIbHOIO, TEOPETUYHO, OJHOYACHO 3 OTPVMAaHHSM BY-
TUUIA B HiV MOXKHA TaKOXX IIPOBOAUTH IIPOLIeC oOrastleHHSa KepaMiK, 1110
€ LIJTIKOM TeXHOJIOTiYHO fopeuHnM. ObmasieHHs KepaMiKy y sMi 3acTOco-
BYIOTb Cy4YacHi MavICTpU-TOHYAPi I OTPUMaHHS 3BMYaiHOT abo YOpHO-
yckoBaHol kepamikn (Bettina Kocak, Georgi Genov ).

IlincymMKn eKcriepMMeHTIiB

Ilin vac peKOHCTPYKIIil OysI0 IpoBeIeHO B IIOJIbOBMX YMOBaX HU3KY
oIlepallint, AKi J1ajIM 3MOI'y YCIIIITHO BUIOOYTH 3aIi3Hi 3arOTOBKM Pi3HOY
AKOCTi Ta HaJaIvi JOOATKOBY iHdOpMalliio 010 caMoro Ipoliecy CTBO-
peHH: 3aJIi3HMUX peuent. [IpakTnuHe ompamfoBaHHSA CHMPOBVHM IIPOLe-
MOHCTPYBaJIO, IO BMUOOOYTOK 3aJli3a IIOTpeOye MiAroTOBKM poboumx
KOMIUIEKCIB, 110 MOXe 3aiiMaTy OOVH-TPU [OHI, 3 BIOIIOBIIHOIO JIOTICTU-
KOIO JIOCTaBJIeHH: 1 Hepepo0yieHHs MaTepiasliB. YBech IIpoliec HOBHICTIO
MOJXe BMKOHYBaTV OJIHA JIIOMVHA, IIPOTe Y pasi 3aJIy4eHHs OIaTKOBUX
pobourx pyK JiesiKi eJleMeHTH IIPoIlecy 3HaUYHO IIPUCKOPIooThes. Lle 3a-
rOTOBJIEHHS BYTUUIA 1 ITIvHY, POPpMYBaHH [IIMHAHWX BaJIbKiB, Iy TTs Mi-
XaMW, IIPOKOBYBaHHs KPWULIi 11 3aJ113HOI 3aTrOTOBKI.

ITporec BMaoOyTKy BYriuIsd € BKpayl BasKJIMBUM eTalloM ITiITOTOBKU
110 BUpOOHMUIITBA. Bixl SKOCTI ByTi/UIg TaKOX 3aJIeXXUTh IIpoliec rnepediry
peaxllii B TopHi. BugoOyBaHH4 B siMi IPOIEMOHCTPYBaIO CBOIO e(PeKTIB-
HiCTb, TOJK MOXXHA IIPUITYCTUTH, 110 3HAXIKM sIM 31 cJlizamMu ob1amy Mo-
XyTb OyTU CBilueHHsSM BUOOOYTKY BYTiUIA. BoHO HeoOximHe mIs oma-
JIEHH:, IIPUTOTyBaHHA TXi, IIPOBeIeHHs IleMeHTallil MeTaly, CTBOpEeHH:

! Iadopmarito oTprMaHO IIiJT Yac CIUIKYBaHHS 3 MaliCTpaMV Yepes3 JIMCTyBaHHS Y CO-

nMepexxax. HaBomyMo iMeHa roHdapis MOBOXO OpUTiHAILY JJIs1 3pYYHOIO IIOIIYKY B IHTE€PHETI.
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YOPHOJIMCKOBaHOI KepaMiku. Ilig 4Wac excrepmMeHTIB BUKOPVCTaHO
6ym3pko 30 Kr ByrijUId, BigioBigHo 0yiio nepenaiero 250 Kr gepeByHIL.
HocimimkeHHs aHTPOKOJIOTIYHMX MaTePiasliB i3 BUPOOHMYMX KOMIUIEKCIB
BOAUarOTBCS JIyKe MePCIeKTUBHMMM, OCKUIBKY ChOTOIHI HEeBiIOMO, SKy
JepeBIHY BUKOPUCTOBYBaJIV caMe K KOBaJIbChbKe BYT1JIIs, Bifl 4OTO 3aJle-
JKUTb XIMIUHWV CKJIa[, 1 TeMIlepaTypHUN PeXVM cepemoBullla IjId KO-
BaJIbCBKMX OIlepalii. Y pe3ysbTaTi eKCIepUMEeHTY BCTaHOBJICHO, IO
TBep7li HOPOIV JINCTIHMX Jlepes (1y0, KJIeH) 1aroTh HaliOUIbIITy TeMIlepa-
Typy B ropHi. Cy4acHi KoBajli BUKOPUCTOBYIOTh IyOoBe Ta Oepe3ose By-
TUUId, X04a SIIIOHCHKI BMPOOHMKM XOJIOIHOI 30poi BiIaloTh IlepeBary
cocHOBOMY Byriwmo. KpiMm Toro, B 301 1y0oBIX, Oepe30BMX i COCHOBMX
JepeB MiCTUTbCS OaraTo OKCHAy Kaubllifo. BiH € dimrocom, ssKmit BUKO-
PUCTOBYIOTH y CYy4aCHOMY BMPOOHMIITBI CTasIi V1 YaByHY. 3HaXiIKy OKCH-
1y KaJIbLIifO Bimomi Ha ITam’ATKax cKidpCbKOro 4acy B KOHTEKCTi MeTaIyp-
TVIHVIX KOMIUIEKCIB Y BUITIAI] CJIiAIB BarHa. TakoxX y 3011 11X 11opif, fge-
PeB JOCUTB BUCOKMUT BMICT Cipku Ta dpocdopy, 1110 poOUTh MeTasl MeHIII
IUIACTVYHMM 1 IiABUIIy € HEOOXiTHY TeMIlepaTypy HarpiBy /I KyBaHHS
(Bumie HiX 800 rpamycis). OKcyp KasIbIlilo OUMIIy€ 3aJIi30 Bif IIUIaKiB
y IIpoLec] IUIaBKY, PO3UYMHAOYM IX 1 3HVDKYIOUM TeMIlepaTypy IX IUIaB-
neHHs (Smotka-Danielowska, Jabtonriska 2022; ITanpkos 2014; JInHueBc-
kut 1986).

OkpeMo c11if1, 3BepHYTHU yBary Ha CIIOCiO OTpMMaHHS BYTUUIA Y SAMi.
HarnOinpmr edpekTBHMM criocoOoM BUAOOyBaHHS BYTiUIS BBaXkalOTb
KYYHUV CIIOCiO, KMV BUKOPWUCTOBYIOTH i HUHI. MeHII mommpeHnM €
aMHMM criociO. Crtigy BUaoOyTKy BYTiUIA B paHHbOMY 3aJIi3HOMY Billi
CBiTUaTh IPO BMKOPMCTAHHS Ky4YHOTrO CIIOCOOy Ha TepeHax YKpaiHM.
IIpoTe ssMHe BMPOOHMUIITBO He OIMCAHO B3arasli, xo4a I OTpUMaHHS
HeBeJIMKOI KUIJIBKOCTI ByTIIs, IKOTO O BUCTauMJIO Ha JeKiJIbKa IlJIaBJIeHb,
BOHO OitbI onrTMastbHe. [1ifg gac po3korok maM’sSiTok cKidpcbKoro vacy
NOCIIIHMKAM TPaIUIAIOThCS TOCIIOAAPChKI sIMY, K1 MarOThb CJILAV BIUI-
By BOTHIO, IIpOTe IX He iHTepIpPeTYIOTh SIK CJILON BUAOOYTKY BYriUIs y
amax. Taki ssMM MOXYTb OyTu 3allOBHeHI CMITTSM, IPiOHMM BYTi/UIAM,
obmeueHMMM IIIMaTKaMM 3eMJIi TOIIO, TX OHMCYIOTh SK «TOCHOapdUir.
C. B. IlaHbKOB BUCIOBMB [IyMKY, IIIO OAHY My 3 MOTPOHMHCBKOTO
ropoamuita (puc. 5: 3) MOIJIM BUKOPUCTOBYBATI caMe J1J1sd BUA0OYTKY BY-
riuig, mo € nijikoM iMoBipHO (becconosa, Cxopsmt 2001, c. 63). ITopis-
HIOIOYM 1110 3HaXi[Ky i pe3yJIbTaTy eKCIIepVMeHTYy, MOXXHa cKa3aTy, 110
Taka popMa sIMM MOTJIa YTBOPUTUCS B pe3yJIbTaTi ITOAi0HOT eKcIlTyaTa-
11i1, KOJIV BepXHi ITapy YOPHO3eMYy 4depe3 BUCOKY TeMIlepaTypy CTajIu
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KPVXKMMM VI OCUTIaJINCS Ha THO. 3aJIVIIKY IPpiOHOro BYTiUIs B caMilt siMi
MaIOThb CXOXKMVI XapaKTep 13 eKCIepVMeHTaIbHOIO SIMOIO.

ITig y dopmi HaniBcdepwm IIpalropasia He Tak, K O49iKyBaylocs, [IpOTe
B pe3yJIbTaTi 11 eKCIUTyaTallii 0ys10 oTprMaHo HaviOUIbIII SKiCHV OpyCcOK
3aJli3a 3 HaVIMEeHIIVMM BTpaTamu cupobuHN. 1liu dyHKIiOHYBaIa cTa-
OUIBHO, 1, He 3Ba’Karouy Ha Te, II[0 CTiHKM I He BMCOXJIM Ha MOMEHT IIO-
YaTKy eKCIepVIMEeHTY, He IOTpicKaslacs 3a JIy’Ke BMCOKOI TeMIlepaTypu
BcepenyHi. OCHOBHMI IIOTIK IIOBITPsl OyB CIIPsIMOBAHMUM y340BX CTiHKM
4JiTKO Haropy Bifl OTBOPY IOOaBaHH: NOBIiTps. e rmosicHIoeThCst THM, 110
rapsyde IOBITPpsI HAMAra€TbCsa pyxaTVCh y TAKOMY HalIPAMKY 3TiHO i3 3a-
KOHaMM TIpvpoan. BinmosimHO pobodi 30HM 1edi, TOOTO 30HM, B SIKMX
BinOysmmcst peaxiiii, Oysl0 MOOUIEHO Tak, sIK IIOKa3aHO Ha CxeMax Ha
puc. 1: 2. 1likaBo, 1110 JaBHbOPMMCHKI MaVviCTpY IIOMITWIV TaKy TeHIeH-
1110 Py Xy HOBITps Ta IOOyAyBaJIM I1iY, sIKa 3a Ay TTs 3 OAHOTo OOKY MOXe
BrmaBaTy MakcMaabHUT KKII.

ITiy, xamepa s1KO1 Masia popMy yciueHOro KOHYca, He IIpalffoBala Tak,
gk e onucyioThb b. A. Komuna (Koans, Kpyr 1965), P. ITnennep (Pleiner
1958) Ta inmri asropm (puc. 4: 1, 2).

o 3F6,0,4CO=2Fe,0,4CO,
> Fe,0,4CO=3Fe0 +CO,
Fe,0,43CO: 2Fe+3CO,

IFes2CO:FaC+CO,

Puc. 4.1 — peKOHCTPyKIlid CMPOLYTHOIO IIPOLlecy B pe3yJIbTaTi ekcriepumeHTy B. A. Korum-
Ha 1965 p.; 2 — peKOHCTPYKIlisg cupomyTHoro mpoilecy P. ITnennepa 1958 p.; 3 — pekoH-
crpykuis P. ITneviepa 2000 p.

[epmmit HeMOJIK TaKMX PEKOHCTPYKIIIl OJIATaE y TOMY, 1110 TeMIIe-
parypuun pexxnm 1000-1200°C He MoXke poO3IUIaBUTHU HaBiTh ApiOHI Me-
TaJIeBi Kpaluli 3 HU3bKVM BMiCTOM ByIVIeLfo (Ha BiMiHy BiJJ, 4aByHY, TeM-
nepaTypa 1wiasileHHd sAkoro 1200°C). V pasi KoBasIbCbKOTO 3BapIOBaHHS
JIBOX CTaJIeBMIX 3aTOTOBOK i3 HM3bKVM BMiCTOM BYTJIEI[I0 HeOOXiTHO OTpu-
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Maty TemiepaTtypy 6rm3bpko 1200°C, a a1 Toro, mo0 MeTas po3IuIaByB-
Cs1 10 IacTOIOAIOHOT KOHCUCTEeHIIiT, TOTpiOHa TemIlepaTypa, O4eBMIHO,
BuIIa. Y cBOIi peKOHCTPYKIIil P. ITnerHep nepermaHys IuTaHHA TeMIIe-
paTypHUX PeXNUMIB Yy CMPOOYyTHOMY TOpHi (puc. 4: 3), 3a3Ha4YMBIIIN, 1110
B poOoUil 30Hi ITedi TemItepaTypa HigHiMaeTbes 10 1400°C (Pleiner 2000).
Taxa momens crpasai € Ol TouHOM. [TpoTe y 2018 p. pocmimHMK-Me-
taxypr C. IL. [TanTeKoB IIpOBiB aHAJIi3 i KPUTUKY BimoMmx pobiT i3 cu-
POOYyTHOrO BUPOOHMIITBA 3aJli3a, 3a3Ha4YMBIIIN, 1[0 TeMIlepaTypa ropiH-
Hl JlepeBHOTO BTt 3 6epesu He utie HiX 1300°C, ToMmy noniOHa in-
TeprpeTaliiss HenpaswibHa (I[lanTenikos 2018). 3 ogHOro GOKy, OyXke
CKJIaJIHO 3HAMTM peasIbHO IIiATBepKeHi Tabimil TeMmeparyp pisHMX
IIOpPifl AepeBHOro0 BYTiUI, a caM aBTOP IOCMIIA€ThC Ha poOOTY, fe Te3y
PO MaKCVMaJIbHy TeMIlepaTypy He IIOTBepIKeHO aHi eKcIlepuMeH-
TaJIHO, aHi IIOCWJIaHHAM Ha iHIi JoKepera. Kpim Toro, BigoMo, 1o i
OTpMMaHHS YaByHY IIOTPiOeH ay»Ke BUCOKUIL TeMIlepaTy PHUI PeXUM: y
JOMEHHVIX 1 MapTeHIBCbKMX nedax TeMrreparypa carae 1700°C. 3 iHmoro
OOKy, yaByH OTpMMYyBaJIu 11Ie B cepeqHboBiudi Ta y CrapogasHboMy Kui-
tai (Wagner 1995, c. 335), kormi KaM’siHe ByriuIsa pakTuHO He OyJIO I10-
mvipeHe. I1if gyac ekcrmeprIMeHTIB pO3IUIaBIICEHO YacTVHY CTaJIeBOrO IIPy-
Ta, 1110 MOIJIO BigOyTucs uitie 3a Temneparypu 1400-1530°C.

[Iono ppyroro HeHOJKy HAasABHIX CXeM-PeKOHCTPYKIIiNt. Buicoka Tem-
IepaTypa 3a Oyap-sIKOro criocoOy HarHiTaHHS KMCHIO (HeBeJIMKU TUCK,
HarHiTaHHA 3 I1ay3aMy, IIOCTIVIHWVI IIOTIiK HOBITPs i3 MiXiB, BUCOKUVI TVCK
1 TOCTiVIHe HarHITaHHS) YTBOPIOETHCS JIMIIe Ha HUISXY KMCHEBOIO CTPY-
MeHs y caMoMy ropHi. OcobmBo 1, 3a3Ha4nTH, 110 BUCOKA TeMIlepa-
Typa noTpebye OiIblile KVCHIO, IKMUI He JOXOOUTD JI0 IIEBHMX 30H I1edi,
3ayIMIaroun ix xomogHUMN. Taka caMa cuTyarlis IIOBTOPIOEThCA 1y Bifl-
KPUTOMY FOpHi 3 O0KOBUM Ay TTsM. JIniiie HeBeIMKa 30Ha HaBKOJIO COIUIa
IIPOTPiBAE€THCS JOCTATHHO, 100 IIPOBOANTY PEAKIIfo.

ExcriepyiMeHT 13 HOBTOPHOI'O BUKOPVCTaHH: I1edl IIPOIeMOHCTPYBaB
BUICOKY e(eKTMBHICTh TOTOBVIX IIeuel] i peasylbHy MOJJIMBICTB TX OaraTo-
pasoBoro BUKopucTaHH:a. KpiMm Toro, 3a criocrepe)XeHHsIMW, TaKWil ITif-
Xiz1 € Oa’kaHMM yepe3 3HVDKeHHS KiJIbKOCTI ITUIaKiB, 0 YTBOPIOIOTHCS TIif,
YJac HepIIoro BUMKOPVCTAaHHA Iedi 3 JITKOIUIABKIMX YaCTVH IJIVHY, 3 IKOI
cKIafiaeTbed miyka. ToOTo Te3a mpo 0OOB SA3KOBY pyWHALIiIO I1edi ITicis
3aBepIlleHHs IleperulaBIeHHs € He 30BCiM TOUHOIO, HaBIIaKM, UMM OijIbllle
BUKOPWCTOBYIOTh OIHY ITid, TMIM Kpallle i cTaOiIbHillle BOHA IIpalIIoE.

Oxpewmo ci1if1 cka3aTy Ipo HeoOXiTHICTh KOBaJILCBKOTO FOPHa IIijff yac
00pobiieHHd Kpuili. JIK Momeb KOBaJIbCbKOIO TOpHa Oysio BMOpaHO
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3HaxigKy nopgibHoro ropHa 3 bistbcbkoro ropoauiia (puc. 5). Take ropHO
Ha JIlepeBHOMY BYTU/UIi Ma€ O0KoOBe Iy TTs. Y mpolieci HarHiTaHH: OBITPs
3a PI3HOI KUIBKOCTI BYI'UIIA BOHO MOXKe PO3IrpiTUCS OO TeMIlepaTypu
KOBaJIbCHKOT'O 3BapIOBaHHS, ajle MOro podoya 30Ha 3 HEOOXiTHOIO TeM-
IlepaTyporo oOMeXXeHa 3a TaKyM CaMMM IIPMHIIMIIOM, $IK i B Hedax I
neperviasiieHHs. I1if1 yac ekcrulyaTaliil 3a HarpiBaHHsI poO0Y01 30HU 10
TeMmitepaTypu 61m3bpko 1200-1300°C moBepxHs IJIMHSAHOI OCHOBM PO3-
IUIaBMIacsd [0 CTaHy CKIJIONOiOHOI Macu 3esleHoro Koibopy. Kosasib-
CbKe TOPHO HeOOXiTHO BUKOPMCTOBYBATM IS IOAAIIBIIIOIO IIPOKOBY-
BaHHS 3aJIi3HOI 3arOTOBKM, 0O IMiciId BWJIyYeHHs KPWIIi i3 Iledi B Hil
3JIMIIAETHCS JIyKe OaraTo IIIaKiB, SIKi HEMOXJIVBO BUAAJINTH, IIPOKO-
BYIOYM 3arOTOBKY Ha JlepeB’ sIHill KOJIOAI AepeB’ sHUMI iHCTpyMeHTaMI.
3a mogaIbIIoro IIPOKOBYBaHHS 3arOTOBKM OYJI0 BUKOPMUCTAHO BYTLLIS
OiTbIIle, HiIX IIi/1 Yac caMOil BUIDIaBKM 3as1i3a. [Ij1s oTpuMaHHS SKiCHOTO
IpeMeTa B pe3yJIbTaTi IIPOKOBYBaHHS HEOOXiTHO BUKOpUCTaTI OJI13b-
Ko 10 Kr ByriyuI.

Puc. 5. 1 — xoBajbcbKe ropHO 3 bistbcbkoro ropoauima (3a b. A. Illpamkom); 2 — pekoH-
CTPYKIIisd poOOTM KOBaJIbChbKOTO ropHa 3 binbcerkoro ropoauina (3a C. B. Tlanbkosum); 3 —
gaMa 3 MOTpOHMHCBKOTO rOpoauilia, Ky, IMOBIpHO, BUKOPWUCTOBYBaJIN [1JIsl BUAOOyBaHHS
Byriw (3a C. C. beccoHOBOIO)

3anporioHoOBaHi JoCIiTHVKaMV rpadiuHi peKOHCTPYKIIiil rmevent cKid-
CBKOTO 4acy IIif] yac BUIIpoOyBaHb IIPOAeMOHCTPYBaIVt HEOOXiIHICTb KO-
pUTyBaHHSA YMOITISIAHMX JaHVIX.

30KpeMa, B pe3yJIbTaTi HepIIoro i pyroro eKCIeprMeHTIB BUSABUIIO-
cd, mo 3anporoHosaHa b. A. IllpaMKoM cxeMa HarHiTaHHS ITOBITPA 110
ropHa rorpedye KopurysanHs. I Ipy 1y TTi 3 omHOro 00Ky He 3a/1isIHO BCIO
KaMepy TOpHa, TaKOX IIpV AyTTi Ha cepeanHy ropHa 3a JOIIOMOI0XO COII-
JIa caMe KepaMivHe COIUIO Yepe3 BUCOKY TeMIlepaTypy PO3IUIaBIISIEThC.
Temmnepatypa, 3a K0T COIUIO 3aJIMIIAETHCA HUINM, HeOCTAaTHS U1 IUIaB-

56 Apxeos1orivHi cTynii: 3mo0yTKM Ta nepcrekTisy 2023



JIeHHs 3asli3a. BinmoBimHO TexHOIOTiUHe pillleHHS IIi€l TIpoOrieMn —
CTBOPEHH: J0AaTKOBUX OTBOPIB I AOCTYILy KMUCHIO. TakoX ciIif, 3Bep-
HYTW yBary Ha 3HaXiJKV coIleJI, IX KepaMiuHe TiCTO (sdKke Moxe OyTu BOrI-
HeCTIVIKMM ITiCiId JOoJaBaHHS MiHepasliB) Ta CTYIIiHBb iX OIUIaBJIEHOCTI.
3a3BuJan JOCIIAHMKN OHMCYIOTh Il cOIUla i He 3a3HavaroTh, dKa TeM-
IlepaTypa Ha HUX BIUIMBA€E. 3 1IbOIO MOXKHA TaKOX 3pOOUTM BUCHOBOK,
III0 HarHiTaHHS IIOBITPs y IleMeHTalinHi redi 3 JIFoGoTrHCBKOTO ropo-
muia Ta [ToskoBol MUKMTOBKYM 3/1iTICHIOBAJIOCS He Uepe3 OfNH OTBip, 60
nofibHmM crioci6 He MoXke 3a0e3reunT KMCHEM YCIO KaMepy TOpiHHS,
1110, CBOE€IO Yeproro, He IIpu3Beie A0 OTPMMaHHs HeoOXiHOI TeMIlepaTy-
pu (Ha 000X 11am’siTKax OyJIo 3HaVZIeHO OIUIaB/IeHi IIIMaTKM [IIMHYU). 3a-
3BUMYan IUIaBJIeHHs ITIVHU BiOyBaeThcs 3a Temmepatypu ig 1000°C oo
1400°C g 3sByuantHMx ivH. [JocrmimHmkis koMiviekcy 3 Iloskosoi Mu-
KUTOBKM 3alliKaBVWIV 3aJIVIIKV TUTaHY B JedKMX [IUIaKax [Iopyd i3 miv-
KO10, 1110 OyJ1v 3adpikcoBaHi B pe3yJIbTaTi ClIeKTpajIbHOro aHasisy (Mopy-
)eHKo 1972). Cr1izg 3a3HaYMTH, 1110 B OUIBIIIOCTI ITIVH HAasIBHUM OKCU, TH-
TaHy B [JOCUTD BEJIVKIiV KIJIbKOCTI, OCKUIBKV TUTAH € OLHVIM 13 ITOIIPEeHVIX
XIMi9HMX €eJIeMeHTiB, a BiTHOBJIEHHSI OKCUIYy TWUTaHY BiOyBaeTbcsd 3a
TeMmmepaTypu Bif 1300°C. [1y14 j1eryBaHHA 3ajIi3a TUTAHOM I1i€l TeMIiepa-
Typu Oe3yMOBHO He[IOCTaTHBO, ajle OTpUMaTV He3HauHY KUIbKIiCTb TUTa-
Hy B IIUIaKax 3a HarpiBaHHSA IJIVHV OO BVICOKMX TeMIlepaTyp LLIKOM
MOJXJIVIBO.

OTtpumMaHi aHi IeMOHCTPYIOTbh aKTyaJIbHICTh eKCIIePVUMeHTaIbHX
TOCIIiIKeHb 00po0IeHHs 3ajli3a 3a TeXHOJIOTisIMM, HaOJIVDKEeHVMM 10
cKidcpKOro 4dacy. PeKOHCTpyKIlid KOBaJIbCbKMX OHepallili jaja 3MOTy
CKJIacTM OiJIbIII KOMIUIEKCHE VsIBJIeHHS PO (PYHKIIOHYBaHHS BUPOO-
HIYOIr'0 KOMIUIEKCY, VIOTO PyVHAallilo Ta XapakTepHi ciiamn. I1ig gac exc-
IepMeHTYy OyJio IlepeBipeHO Ha IIpaKTHUIlI HasBHi BapiaHTU pPeKOH-
CTPYKIIiTi, IIT0 JTaJI0 3MOT'Y 3pO0MTM HMU3KY YTOYHEHb i mocTaBuTy Oara-
TO HOBUX 3allTaHb.
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Todamox 1
ExcriepmumentT No 1 (03-04.05.2022)

IlepenasienHs: ByrijUid BigOyBasIocs B OBaJIbHIM saMi po3MipoM 1x0,5 m
i rmmbuaoro 0,5 M. fImy BuKomasv MOoTHKOO 3a 1 ronuHy. o ssMu Tpas-
criopToBaHO 01113bK0 60 KT cyXxocToI0, Itte Os1m3bKo 40 Kr OyJs10 Ha TepuTo-
pii cagnbu. TpaHcropTyBaHHS CyXOCTOIO 3aHAIO OJIM3bKO IBOX TOAVH
OOHVM MapIIPyTOM, i3 IHCTPYMEHTIB BUKOPVCTOBYBaJII COKUPY VI MO-
Ty3Ky. TviM caMuM MapuIpyToM OyJI0 TpaHCIIOPTOBaHO IIIMHY 3 Apy. I1ig
yac IleperiajleHHs Ha BYTUUISA JepeBUHYy He Tpeba Oys1o mompibHIoBaTH,
JIpoOBa Ileperopaim Jyxe MIBUIKO, BYTUDIA Iajaio B My 1 HaKOIIM4JyBa-
JIOCSI TIOIIIaPOBO, BEPXHIN IIap BYrUUIA IlepeKpyBaB JOCTYII KVICHIO IS
HVDKHBOTO0. Kpai ssMu uepes BICOKY TeMIlepaTypy HaOysIu pyz1oro Kojbo-
Py HepenajeHoro Y4opHO3eMy Ta 4acTKOBO OCHHaINCh Yy aMmy. Ileperia-
JIeHHSI BYTUUIS He IIOTpeOyBasIo 3Ha4YHOIO 4Yacy Ta 3yCWib, IIOi0HO 10
3BMYAVIHOTO HayliHHsA BaTpu. Lle mao 3sMory mapasiesbHO IIroTyBaTu
IJIVIHY I IIYKY, Ky OyJIo 3aMilllaHo 3 I0[JaBaHHSIM CiHa Ta COJIOMM, Ta
cpopmyBaTi camy miu. Iliu mwranyBaim pobuTy momibHy 10 3HaXiOKM
3 JImaHCBKOro 03epa, IIpoTe Yepe3 KOHCUCTEHLIi0 [JIMHY He OyJI0 3MOr
Ile 3poOUTH, HaBITh 3 BUKOPUCTaHHAM IPYTSHOro Kapkaca. Tomy Oyiio
BUPIIIEHO MiUIalITyBaTVUC il MaTepiasl 1 BITTBOpUTM Iid i3 bisibcbkoro
ropoayia. OTBip it Ay TTs OyI10 3pobiieHo Ha piBHi migytory redi. [Tpy-
TSHWUV KapKac He JlaBaB 3MOI'M TaKOX CTBOPUTU HOAiOHY popMy, ToMy
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Oys10 cdopMoBaHO 3 CiHa Ta COJIOMM OCHOBY, Ha sIKy HaMa3yBaJIV IJIVHY.
ITicitst orpumManHs HariBcdepnyuHOl dOpMIL 3 OTBOPOM 3ropu KyIlojia
Y 3a/IMIIVIN TTifcuxaT. Byriuig B siMi OyJio IepekpuTO 3BepXy HO-
IITKaMM 1 3aCUITaHO IIapoM 3eMJIi, 100 IepeKpUTH KMUCEeHb i 3yIMHUTHI
rOpiHHA. 3aMilllyBaHH IJIVH, 6y):LiBJIﬂ reyi, repenasjeHHs ByriUId 3a-
VIHSUTV OJIM3bKO 6 TOOVH, IIIrOTOBKA 10 IIHOT0 — OJIM3BKO 4 TOmMMH.

Ha macTynmHMI feHp Oysio po3KOIIaHO MY 3 BYTUDISM, sIKe IIe OyJio
TeIUIVM, IIpOTe He TOpisio i Oysi0 rOTOBMM O BUKOPUCTaHHS. 3eMilsd,
SIKOI0 OyJI0 IPUCUIIAHO BYT/UIS, IepeMilliayiacd 3 HUM, i BEpXHIn I1ap
J0BesIocs IpocioBaTu. byyo oTpumaHO GJIM3BKO 9 KT UMCTOrO BYTULIA.
Yactuny Byriui, ke ayke CWIBHO IepeMiIasiocs i3 3eMJIet0, JOBEeJIOCs
BUKVHYTV, 1110 YTBOPWIO HABKOJIO MM JTy>Ke ITOMITHI CITiIVL.

ITiuka 11714 NleperulaBleHHs He BICOXJIa, IIpoTe OyJIo BUpillleHo ii Bu-
kopucrtaTy. CiHO BcepeayuHi Iledi BUIaIMIIOCHh IIIBUJIKO, B Hel OyJio 3a-
BaHTaXeHO OJIM3BKO 3 KT ByTULIA )1 IporpiBaHH:A, OyJI0 iMiTOBaHe Mi-
XOBe Ay TTs uepe3 6okoBum oTBip. Ileper 1M OyJ10 11ocTaBieHO Ha IIeHTpP
TOBCTOCTIHHUVI TUTeJIb y BUIJISAAI MUCKM (TicTO: 3asti3ucTa rimvHa 50 %,
ricok 30 %, mamoT 20 %; pexxrm obrairy 800°C 4 roz.) i3 3as1i3HUMU yi1aM-
KaMW, 11100 mIepeBipmTy, UM MOXKHa pO3IUIaBUTH 3aJ1i30 caMe y TmrIi. [Tic-
JI po3Hally Iledi, KoJIu TeMIleparypa Ot otBopy gocaria 900°C, Oyiio
3aBaHTa)KEHO IlepInil Iap 3aIisoBMicHMX MaTepiaiiB (100 rpawis).
Y nporteci BumwiasienHs KoxHi 20 xBumH 3aBaHTaxysam 1o 100 rpa-
MiB 3as1i3a 11 3acumaim map Byriwis (300 rpamis). Sk ditroc Oyito BUKOpm-
CTaHO YMCTUI OV piYKOBMI ITiCOK i3 ITapy Mi>XK MaTepUKOBVIMM IUIac-
TaMmn. Yepes Bi ronyiHM iy po3ibpasiu 3 ofHi€l CTOpOHM, BIWIYYIIIN Ba
IIMaTKM IIUTaKiB i ogHy 3as1i3Hy Kpuio. [1naku Ta kpuilg y posmnedeHo-
My CTaHi MaJIi OJHAKOBWUI BUIJIAL, KpULIO OYyJIO BiJOKpeMJIeHO B pe-
3yJIbTaTi IIPOKOBYBaHH: IIUIaKM Bif, yOoapiB po3cunasmcs, a Kpulld [e-
dopmyBastacs. [Ticiis mpokoByBaHHS Ha [iepeB’ siHil KOJIOA1 KPWUILIH SIBJIs-
J1a 00010 31MTOK cTasti Baroo 300 rpamis, yKpUTHUII HE3HAYHOIO KUJTBKiCTIO
TpilmH. Y caMiy nedi Oyym yjlaMKy TUTeIIO, KOJIp SAKMX 3MiHMBCS Ha
cBiTiI0-cipunt. I1put 30ivicHeHHI Oy TTS TIJIBKM 3 OAHOTO OOKY JIMIIle TpeTu-
Ha Itedi Harputacs go temreparypu 1300-1400°C, yci 3ai3oBMicHI MaTe-
piasn, sIKi He ITIOTpaniIv B poOOYMII IIPOCTip Oii OTBOPY, He Ileperasiv-
JIVCs, 30KpeMa 11 Ti, 1110 Oy B Tumi. CTiHKa Ol OTBOPY ISt HOBITPS
oIUIaBWJIacCsd B pe3yJIbTaTi BMCOKOI TeMIlepaTypy, BOHa Majla 3eJIeHV KO-
JIIP 1 HOPUCTY CTPYKTYPY.

Y noganpmomy mmaToK OTPMMAaHOTO 3ali3a IPOKYBaIV 3aJIi3HM MO-
JIOTKOM 3a HarpiBaHH: B KOBaJIbCbKOMY ropHi o teMneparypu 1200°C
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1 BuIIIe, 3a 3HVDKeHHS TeMIlepaTyPHOIo peXXMy BiH MOMEeHTaJIbHO BKPU-
BaBcs TpimmHamy. CaMe ropHo, oOyoBaHe 3a 3pa3kKoM 3HaXiKM Ha
bistbcbkoMy ropopuiiii, posirpisasiocs 1o Temrmeparypu onmspko 1300°C
3a iHTeHCMBHOTrO AyTTs. [JIMHa HaBKOJIO 30HY, e Oysla HalBUIIA TeMIIe-
paTypa, TaKOX OIUIaBWIacs, sIK i CydacHa ITIMHsIHa YepBOHa Ileryia, Ky
MOKJIaJIV I KOHTPOJIbHOI HepeBipku. B pesysnbraTi Oysio orpumaHo
3JIUTOK 3 OJHIEI0 BEJIMKOKO TPIIMHOI, AK MOXXHa BUAIVIIV KOBaJIb-
CBKVM 3BapIlOBaHHAM, IIPpOTe 3arajioM BiH OyB JOCHTb MOHOJIITHUM i J0-
Ope migmaBaBcs 00poOIeHHIO.

Iodamox 2
ExcriepmmentT No 2 (19-20.05.2022)

151 IpOTO eKcriepuMeHTY OyJIo IIOIyIMOIIeHO MY [1JId BUMJIIOBaHHS
Byriyuig Ha 10 cM i BupizaHo HeBesukmi mifgOivt Ha 20 cM. BinmosigHo
IIPOCTip VI BUIIAJIEHOT'O BYTU/LIA 30UIBIIYyBaBCy, BIaJI0Ca OTpUMaTH Ha
3 Kr OijIblile SKiCHOTO BYT1/UIS, HiX ITiJI Yac IOIepeTHbOro eKCIiepyMeH-
Ty. BinmnosigHo dyHKIIIOHAJIBHO sIMa 3 ITiZ00EM J1a€ 3MOTY IlepelatoBa-
TV 3Ha4YHO OUIbIIe BYTU/UIS, BUKOPUCTAHHS 000 3po01Io siMy OiIbII
3PYYHOIO [JI1 BUKOPVCTaHHS.

I'Tiu py1 ekciepuMeHTY OyJ10 HOOyA0BaHO YacTKOBO 3 LIerIn, YacTKO-
BO 3 caMaHHMX OJIOKIB, 5Ki Ileper IIMM BUCYIIVIIM Ha coHLi. Cupa rivHa,
3 4KOI JIIWIN HOoIepedHIO IIid, oIUIMBala i He TpuMaia opMy, TOMY
nofibHy Iy MoXkHa HOOyayBaTy ABOMa criocoOaMm: a) YKJIacTy IIOIIa-
POBO IJIVHY, KOJIV IIOIIePeIHil IIap BUCOX i 3aTBepiB, TOX TpuMae dop-
My (Takuit croci6 OymyBaHHs Hedi IOTpeOye OIM3BKO TVDKHS, IO He
Iy>Ke 3py4Ho); O) CTBOPUTM caMaHHI OJI0KM i 3 HMX BUKIacTH miv. [is
IepeBipKM BJIACTUBOCTEN MaTepiasly 1 BU3HaYeHH: BIIMIHHOCTEN IIPU
eKCIUIyaTallii OyJI0 BUKOPUCTAaHO [IeKiIbKa CydacHMX 3BUYallHIX YepBO-
HUx HerH. O4eBUIHO, 10 Cr1ocib ckilajiaHHsA KOHCTPYKIiN i3 camaH-
HVIX OJIOKIB € MIBUIINM, IIPOCTIIINM Ta e(PeKTUBHIIIVM.

Po3mMipu BHYTPIllIHBOT KaMepy y BUIJISAAL IvutiHapa Oysm 20 cM B [ia-
MeTpi i 50 cM 3aBBMIIIKN. I TIVHSAHE COIUIO I HOBITPs PO3TAIIOBYBAJIOCS
Ha 10 cM Bue nosy medi i BucTynasio Ha 8 cM. 3a 3a71yMOM BOHO MaJio
HaTHITaTV HOBITPA ITiJl KyTOM IIPsIMO B LIEHTp Iledi, 10 MaJIo 30UIbIINTI
00’eM pobouoro nipocTopy Iedi. [ IpuHITMI po3nasieHHs i 3aBaHTa)KeHHS
y KOJIOIIHMK Iedi OyB aHaJIOTiYHVM 0 MOIepeHbOT0 eKCIIepVIMEeHTY,
IIpOTe ITiCOK He JofaBain. Y Ipolieci eperviapjieHHs 30iVICHEHO CIIpoOy
BUITYCTUTW PilIKi IUTaKy, ajie ix Oys10 Ay>ke MaJIo i BOHM MavbKe BCi 3ai1u-
HIVUIVICS OUISI JeHITs I1eui.
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YV pesyspTati poOoTH 1eui uepes 2 roauHm Oys1o po3idpaHo YacTUHY
Ieyi, 3 sIKOT BWIYYWIN KPUIJIO i IPOKYBa/IM Ha KOJIOI AepeB THM MO-
noTkoM. Kpulis Buiiluia HeBeJIMKOIO po3Mipy, TOTOBe 3aJ1i30 BaXKWJIO
6rm3bK0 100 r i 6y710 BeyLisib ykpuro TpimmaaMm. [Ticiisg mpokoByBaHHS
3a TeMreparypu 1300°C TpimyHm sHuKaiIm. byio 3aivicHeHo cipoOy Ha-
JaTy 3JINTKYy pOpMM COKMPM, OOHAK IIifl Yac KyBaHHS TPIllIVHW CTaJIU
6imprmavy. HatteBHO, B camoMy 3asti3i Iy>ke O6araTo 3amBmX JOMIIIOK, SIKi
He OyJIn «BUIaBJIeHO» y IIpolieci IpokoByBaHHs Kpuiii. Ha 31ami Oys1o
BUJTHO, ITI0 3aTOTOBKa He Ma€ MOHOJIITHOI cTpyKTypu. IMoBipHO, 1110 Ge3
BUKOPUCTaHH:A IIIOCY (HallpuKiIa/, MiCKy) BeJIyKa KUIbKICTh IIUIaKiB He
BUVIIUIA i1 9ac popMyBaHHA Kpuiii. CBO€IO yeproro Iiv nedopmysasia-
Csl BiJl BUICOKOI TeMIlepaTypu: COIUIO, sIKe po3MmiltyBasiocs Ha 1/3 B cepe-
AVIHI ITedi, MaviKe IOBHICTIO OIUIaBWIOCh. BurtHyTmii Kpari coruia B cepe-
AVIHI He IIepeBUIyBaB 3 CM, caMa CTiHKa HaBKOJIO COIUIA TaKOXX OIUIaBU-
jacs 1 MaJia OJIMCKy4y IIOBEPXHIO 3eJIeHOro KoJIbopy. YacTmHa 3aiIi3Hmx
yJIaMKiB TaKOXX He IlepeIulaBiIacs, BOHV BIIaJIVI Ha [JeHIle TOpHa pa3oM 3i
IITAKOM.

ITodamox 3
Excriepument No 3 (25.05.2022)

3pyMHOBaHy 4acTVHY TOPHY BIAHOBWIV IJIVHSHVM BaJIbKOM, OIUIAB-
JIeHe CKJIONO/Ii0He COIUIO 3aJIMINVIIOC 3 MUHYJIOTO eKCIIepVIMeHTY, Mifl-
j10Ty OYyJI0 BUpIIlIeHO HimHATY Ha 5 cM i 3pobuTy mostori cTinku. Takox
BIIMIHHICTE BifJ, MMHYJIOIO €KCIIEPVMEHTY IoJIsrajla y BUKOPUCTaHHI
icKy sK drocy. 3aBaHTakeHO Oyso Ommsbko 200 rpamis 3ajtisa i 6 kr
BYTUUIA.

Temnieparypa B ropHi Ha piBHi coruvia Oysa ommseko 1400°C, Ha gHi
ropHa — 1000°C. ®roc piIBHOMiIpHO HIPOXOOMB A0 KaMepu dyepes3 KOJIOMI-
HUK. EkcnepumeHT Oyiio 3aBepiieHo 3a roauHy. [liu Oysio posiObpano
1 BWIy4eHO HeBeJIMKWUI IIMAaTOK KPWILIi, SIKMUJ IIPOKOBaHWI Ha JepeB’ -
Hil KoJ10Ai. 3aroTOBLIi HaJaIv IIPaBWIbHOI (POPMM i OIJIAHYJIIN. 3arOTOB-
Ka MaJia Bary Oym3pko 150 r Ta BMilllyBajla 3HAYHO MeHIIIe IIUIaKy, HiX
3aroTOBKa 3 IIONEepeHBbOTO eKCIIepMMeHTy. B momanbmoMy 3aroToBky
IepeKyBaIvi Ha IUIacTVHY.

ITiu mici1 MOBTOPHOI'O BUKOPUCTAHHS (PaKTMYHO He 3MiHWIACs: OIl-
JIaBJIeHe COIUIO 3aJIMIIWIIOCSA B TOMY CAaMOMY CTaHi, CTIHKM OijIblile He OIl-
JIaBWINCS, IUIaKiB OyJ10 3Ha4HO MeHIle. OTXe, IIap 3i clle4eHol Ta po3-
IUIaBJIeHOI [JIVHV BUKOHYBaB (PYHKIIIIO, CXOXYy Ha dyTepyBaHHS. 3ali3-
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Ha 3aroToBKa IlifljlaBajlacsi MexaHiuHO-TeMIlepaTypHOMY O0O0po0OJieHHIO
Kpallle, Oysia OUIBII IUTACTMYHOO, He Majla BeJIMKVX TPIIIVH.

Iodamox 4

Excriepument No 4 (21-22.08.2022). BunasrroBaHHS BYTi/UIsI B AMi

ExcriepyiMeHT HDpOoBOAWIN 1T OTPMIMAaHHS [I€PEeBMHHOIO BYIULIA Y
OLIBIIIV KUIBKOCTI. SIMy, B SIKiVI 3A1VICHIOBaJIV IIOIIepeIHi oIepariil 3 Bu-
no0yBaHHS BYTUUIs, 3acuIlajiv 3eMJIelo, 1110 JieXkasla I0BKOJIa, IJIs Mavi-
OyTHBOTO HOCITIKeHHs CIiiB BUpoOHMIITBA. HOBY siMy 3po0mm 3a
dopmoro 3epHOBYX SIM CKidPChKOI 100M: IpyHIOBUIHOI POPMM 3 iT00EM
Kpyrioio B tiaHi. lllupuHa BepxHbOT yacTaM — 1 M, mmbuHa — 1,3 M,
IIVIpVHA HYDKHBOT yacTHM — 1,7 M. fIMa Oysia noBHICTIO B UOpHO3€eMi,
JgocATaroudyl 00 CyIVIMHKY JIVIle B JOHHIV YacTuHi. [IIg nepenasieHHs
Oys1o TpaHcnioproBaHo 0ym3pKo 180 KT mepeBrHM PPYKTOBUX AepeB i co-
cuu. [Torpu ouikyBaHH# y Ipolieci HepeliajieHHs B siMi OyJs10 OaraTo Kuic-
HIO, 00 miz0int i MMPOKNUI OTBIp SIMM CTBOPWIIV CWIBHY TATY, 1110 3a0e3-
I1eYnIo piBHOMIpHe TOPiHHSA IaJINBa, 1 IOJIyM’ s ITiJHIMasIocs HaJl piBHEM
sew Ha 1,50 M, 3aKkpy4yrounch o croipasi. BumamosanHsa Tpusaio mo-
HaJl 5 ToAMH, IIpoTe siMa OyJia 3arl0BHEHa BYTU/UISM JIVIIIE 10 CEePeIHI,
eKCIIepVMEeHT J0BeJIoCs IepepBaT. JIMy 3aKpwIv JOIIKaMM i 3acuItaiv
semsrero. Yepes 12 roguH My po3Konasy, IpoTe BYTUUIA IIPOSOBXYBaJIO
ropitn. Yepe3 nogaTKOBUM KMCEHBb IIPOJIi3 IIPOHOBXUBCSA, TOMY SIMY
IIOBTOPHO 3acumnanu 3ewiero e Ha 40 roguH. He3Bakaroum Ha Te, 110
OUIBIIICTh JepeBrHN HepeTBOpwWIacs Ha BYTUUISA, YacTMHA BeJIVIKMX KO-
JI07, 10 KiHII4 He IIPOropiiv, TOMY iX BWIYYWWIN i CKJIaJIN U1 IIOBTOPHO-
ro IepenajieHHs. SIMy 3allOBHWIM BYTUUISM Ha [IBi TpeTuHMU 11 00’ eMy,
IiCJISA BYJTy YeHHs BYTUUIA CTIHKY sSIMV OIJIAHYJIN. [ITHO sSiMM paKTHMUHO He
3a3HaJIO BIUIMBY TeMIlepaTypy, KOHCUCTeHIIisd 3eMJIi 1 1i KoJIip He 3MiHU-
mvcs. Cami cTiHKM sMu Oys He3HaYHO IIpOIledeHMMM, X MOHOJITHA
CTPYKTYypa 3aJIMIIvIIacs, i Ha Hiyl 4iTKO OyJI0 BMIHO CITiM Bifl IIIaHIIeBMX
iHcTrpymenTiB. Kostip cTiHok OyB HeomHOpigHMI, 00 IIpM IlepenasieHHi
IOBITPsl MIIIUIO KOJIOBOPOTOM IIO CTiHKaX, i HOJIyM's, sKe BMOMBasIoCs
3 simy, Oys10 3akpyueHe. [Ipu nepenasienHi B simi 6e3 mifgboro Ta Herpa-
BWIBHOI (popMM MOAIOHOTO gBUIIIA He criocTepirasiocs. [lepHoBuit map
HaBKOJIO MM IIOBHICTIO 3MiHMB KOJIip i3 YOpHOIro Ha Oypwui i 4acTKOBO
ocuriascd B siMy. HaBKoJ10 sSiMM ITiCiIs BUUTy YeHHS 3 Hel ByTiuIs OyJ1o f1yKe
Oararo mpibHMX ByrisibHMX yiaMkiB. CaMoro Byriuisg OyJio OTpMMaHO
6rm3pko 20 Kr.
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RECONSTRUCTING THE PROCESS

OF IRON MELTING ACCORDING

TO THE ARCHAEOLOGICAL FINDINGS
OF SCYTHIAN ERA

Oleksii Pototskyi PhD student, Institute of Archaeology of the NAS
of Ukraine

This article is dedicated to the experimental modeling of iron production
and processing during the Scythian era in the forest-steppe zone of Eastern
Europe. The experiment involved creating a series of reconstructions and
practically testing their functionality through the lens of experimental
archaeology.

Keywords: experiment, reconstruction, iron processing, Scythian period.
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PEUYI [IPY2KMMHHOTO TUIIY B CIBEPJIHCBbKUX

KOMIUIEKCAX ITIOJITABU

IOpini Ilyrososox KaHauaat icropraaux Hayk, AT «HILL “Oxopo-
HHa apxeosioriuHa cityxba Ykpaiau”» IncturyTty
apxeostorii HAH Yxpaian

Y crarTi po3rigHyTO 3HaXigKM, M0 He MpuTaMaHHI CTapOXUTHOCTSM PO-
MeHCBKOI KyJIbTypu. J10 HX HajleXkaTh porosi rpebGiHKM, KyOiuHMIT 3aMOK
i metasti KocTroma. Taki pedi xapaKTepHi st TPy XMHHOT KybTypu Pyci. Ix
I0siBa Ha CiBepsIHCbKOMY IocesteHHi y IlonTasi B cepennHi X cT. 3acBiguye
KOHTaKTV JITOIVCHUX CiBepdaH i pyciB. Miciie BusB/IeHHs Ta JaTyBaHH:
3HaXiOK PO3IIVPIOIOTH ysIBJIeHHS IIPO Ilepelir icTopMYHMX IIO/IiN Harlepe-
JOIHI MiTKOpeHH: ITOJIiTil ciBepsiH PropuKoBmaamu.

Kirouosi cioBa: ninpobevke Jlibobepexks, Pycy, pomercvka Kyivimypa, cibeps-
HU, OPYXKUHHI CIAPOXKUTIHOCHIL.

PO3KOIIKM OCTaHHIX IeCSTWIITh CIBepsTHCHKOTO IocerteHH: y Ilosrasi
CYTT€EBO JONOBHWIIN JKepeJIbHY 0a3y I BUBYeHHs POMEHCHKOI apXeo-
JIOriYHOI KyJIbTypy. 3acHoBaHe y IX €T., BOHO ITOCTYIIOBO IEPETBOPIIOCS
Ha 3HAYHUV CJIOB STHCBKUI LIEHTP perioHy, 10 IIPOiCHYBaB 10 IepIIOl
TpeTviHM XI cT. B Mexax ciBepsAHCBHKOro rpajia BUBYEHO XXMUTIIOBO-TOCIIO-
JapcbKi Ta pemicHu4Yi ciopyam mporo 4acy. ITpocrexxeHo ocobrmBocTi
cagnOHOT 3a0y10BM KIJIbKOX JUISHOK ITocay. Busisiieni sHaxinku noope
pelnpe3eHTyIOTh MaTepiajlbHy KyJIbTypy ii MernkaHiis. OTpuMaHO Bu-
pa3Hi KOJIEKIIiI I0BeJIipHMX IIPUIKpac, JIIUIEHOIO Ta TOHYapHOIo IIOCY/Ly,
3Hapsap IIparil Toio. Etar iHKopriopartiil ciBepsSHCbKMX 3eMeJlb MeXV-
piuus Ilcna ta Bopexkm no Pyci 3HamIoB migTBe pAyKeHHs B apXeosIoriy-
HUX 3Haxigkax i3 [TonraBn. 3pyriHOBaHI XWTJIa Ta IIOXOBAaHHS MellKaH-
LIiB PO3KPMBAOTh HEIPOCTUI XapaKTep Ofep KaBJIeHHs MiCIIeBOro Hace-
JIeHHS Ha (QiHaJbHOMY eTalll iCHyBaHHS POMEHCBKOI KYJIBTYPW.
OcobmmBui iHTEpec y IbOMY KOHTEKCTi MalOTh 3HaXiIKM, SIKi He IIpUTa-
MaHHI pedoBOMYy KOMIUIEKCY CiBepsH, a HajleXXaTh 10 OPYXMHHOI KYJIb-
TypW PYCiB. 3a3By4arnt 110 KoJjIa TaKVX 3HaXiJIOK BIITHOCATBH pedi, 10 IOXO-
IATh i3 ITIOXOBaJIbHMX I1aM’ SITOK. 3a Bu3HaueHHAM @. Axmporryka (1993,
c. 29), «apyXunHHa» II0XOBajIbHa KYJIbTypa XapaKTepU3yeTbCsd CIell-
diuamM HabOpOM 030pOEHHS Ta KiHCHKOTO CIOPS/KeHHS, KiCTSHVMM
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TOCTPOKOHEYHMKaMM, OSATOM i3 JINTUMM I'yA3uKamu Ta ¢iOyimamm. 1o
peuernt 1IbOro KoJjIa BapTO AOAaT JeTali OsICHMX HabOPpiB, KicTsHI rpe-
OiHL Ta KyOiuHi 3aMKM, SIKi TaKOX TPaIUISIOTBCS y MOAIOHMX TOXOBaH-
Hax (Argporyk 1999, c. 48; Angpomyk, 3onenko 2012, c. 32, 35).

I'pebeni. Y maTepiasiax i3 Ilosrrasu Binomi fiBa rpeOeHi, BUTOTOBJIeHI
3 pory. BoHn HastexxaTh 710 OTHOCTOPOHHIX BUPOOiB, 1110 OOy TyBaIV Ha
€BPOIIETICBKIX TepeHax IIPOTATOM «100M BiKiHTiB».

Puc. 1. ®parmeHnTN porosux rpebeHis i3 [TonraBu

ITepmmmt rpebiHb (30eperyiacs OuIbIlIa YacTVHA) OXOOUTD i3 XKUTIIO-
BOI ciopyau, BusiBileHol Ha Mukosaiseskint ipiti y 2010 p. Bupi0 cxita-
JaBcs 3 IBOX OiYHMX IUTACTVH, MIX SKMMM PO3TAIlIOBAaHO TPU IUIACTVHM
i3 3yOrsiMm (MMOBipHO, OyJ10 11’ s1Th). YacTuHm rpebens 3 eqHaHI MiX co-
0010 3aKiIerikamu, 110 BUTOTOBJIEH] 3 MiTHOTO CIUIaBy. 30eperics Tpu
3aKJIelIKy, a TaKOX OTBIp Bifl Ille OHi€l, Ha 371aMi. 3aKJIellKu 3’ €JHyBaIn
COMHKY Ta IUIacTMHM i3 3yOrsamm. Ha Kpagx KiHIeBux IUIacCTMH OTBIip
po3mirntyBascs 3a 0,2 cM Big Kpato ciivHKN. [HImi 1oractvHm i3 3yOrsamm
KpimmwIncs 3aKjIerlkaMy y MIClgxX 3 €JHaHHS MK cOOOI0 — Ha CTMKax
I1acTVH. biuHi motacTvHM (criMHKa) rpeOeHs IpUKpallleHi ITapHUMI KO-
cvmm JtiHisMu (puc. 1: 1). Takox Ha OiuHMX IUIaCTMHAaX € CJIIM Bif iH-
cTpyMeHTy. [JoBX1Ha 30epexxeHnx OiuHMX IUIACTMH — 6,2 cM, HIVPU-
Ha — 0,6-0,9 cM; BucoTa tw1acTuH i3 3yorsimm — Bifg, 1,6 mo 1,8 cM, ToBIuN-
Ha 3y6OuiB — 0,2 cm. KoHCcTpykTnBHI 0coOmmBOCTI rpebeHsi, MaTepial
3aKJIeIIOK Ta IX po3TallyBaHHd (Ha CTMKaXx IUIaCTVH) MaroTh aHaJIOTIT ce-
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pen, BupoOiB, 110 MOB’sI3aHi 31 «3aXiTHOCKaHAMHABCHKOIO» TPAINIIIELO.
ImoBipHO, 11e71 c1iocib KpiruteHHs roxoauTs i3 @pusil ado miBIeHHO-3a-
xigHoi1 basrii. ITpnbmsHo 3 900 p. B1poOM Takoro THILy 3 IIOMiTHOIO I10-
CJILIOBHICTIO BUISIBJISIIOTBCS Ha 3aXOfli CKaHAMHABCBKOIO CBiTy 1 Ha bpwm-
TaHCBKMX ocTpoBax (Smirnova 2002, p. 38). 3a MaTepiayilaMy HOBIOPO/I-
CBKOI XPOHOJIOTiI, TaKi rpeOeHi 3 SBJIAIOTbCA B OCTaHHIM 4BepTi X CT.
i moOyTy10Th BripogosxX ycboro Xl cr. (Smirnova 2002, pp. 34-39). Turo-
JIOTIYHO MOJITaBChbKM €K3eMIUISp HaleXXuTb Ao rpymm B 3a X. AMOpoci-
aHi (1981, p. 64, fig. 28-33), no rpynu 2 3a O. Hasuman (1962, c. 100-101),
no rpymm I:2 3a JI. Cmipaosoro (2002, p. 74).

1M1 BUIpi0, 1110 TaKOX BUSIBIIEHUT! Y KUTIIOBIN criopyAi Ha [BaHOBIN
I'opi, pencraBieHN MavoKe LUIMM pOroBMM IpeOeHeM i3 melro 3arHy-
TUMM KiHIISIMW — «BYIIIKaMM». BiH ckjIaga€eTbcs 3 1BOX OiUHMX IUIAaCTUH,
MDK SKVMMM pO3TaIlIoOBaHO TPM IUIACTMHY i3 3yOrsmm. Yactuam BUpoOy
3’egHaHI MK c000I0 3aIi3HMMM 3aKiIerikamy. 30eperiiocs I STk 3aKile-
TIOK, @ TAaKOXX OTBIp Bif ITle O/JHi€T, Ha 3/1aMi. 3aKJIeTIKy 3’ €JHyBaJIV CITVH-
Ky Ta IUTacTMHMU i3 3yorsmy. Ha kxpasix KiHIleBuX IUIacTuH OTBip po3Mi-
myBascd 3a 0,2 cM Bifg Kpato cinmakn. [Dractvam i3 3y0uisamm Kpimuics
3aKJIelIKaMM IO [IBi Ha IUIACTVHY, IepeBaXKHO Ha IxHix KiHmgx. CimHKa
rpebeHs IpUKpallleHa psaaMy BepTUKaIbHUX JIiHIN, AKi He 3aIllOBHIO-
I0Th IIeHTpaIbHy vacTuHy (puc. 1: 2, 3). HosXxnHa OiyHMX IUIACTUH —
11,1 cm, mmpuna — 0,6-1,3 cM; BrcoTa IU1acTUH 3i 3yousamm — Bif 1,9 mo
3,3 cM, ToBimHa 3y61iB — 0,2 cm. KoHcTpyKTHBHI 0c00/IMBOCTI, a caMe
pO3MillleHHs 3aKJIelI0K, MalOTh aHaJIOTIT cepest rpebeHiB X CT., 110 BigoMi
B MaTepiasiax bipku Ta 'omtangy (Smirnova 2002, p. 38). Ha nymMky nes-
KVIX JOCJIIHMKIB, TaKe KPIIUIeHH € 03HAKOK «CX1IHOCKaHIMHABCHKIIX»
BUpo0iB. fIk i B HonepeqHbOMY BUIIAAKY, BUPiO HajieXnTs 10 rpynu B 3a
X. Ambpociani (1981, p. 64, fig. 28-33), no rpymm 2 3a O. Hasunan (1962,
c. 100-101), mo rpynm I, Tum 1, rpeGeHis i3 «Bymikamm» 3a JI. CMipHOBOIO
(2002, p. 74). 3a matepiastamu 3 HoBropopa mpegMer 1aTyiOTh He paHillle
nepiuoi — gpyroi usepti X ct. (Smirnova 2002, p. 36).

3amoxk. [JocuTth pigKicHMMM 3HaxigKaMu IJIsl CJIOB STHCBKMX I1aM’ ITOK
JOAepP>KaBHOIO Mepiofy € 3aMKM 1 Ki1roul. BBakaroTs, 110 Taki pedi He BU-
TOTOBJISUIM Y MiCLIeBOMY CJIOB stHCbKOMY cepenosuiii (Cyxo0okos 1975,
c. 109-111; Muxavwmsa, 2007, puc. 52, 53, 56) i He 3acTOCOBYBasIM y IIO0Y-
Ti CXiZHMX CJIOB gH HarepenonHi yreopeHHs: Kuiscbkol Pyci. Tomy 3Ha-
xigka 2010 p. 3 ITorraBu notpebye 0cob1mBOI yBarm.

B omHiN i3 rocriogapchbKmx M CiBepsAHCBHKOIO II0cesIleHHs Ha Mukora-
iBcpKin lipiii BusiBIeHO 3aMOK KyOiuHo1 dopmy, 3 T-rtogidoHMM Ipopizom
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Ha KOPIIyCi Ta yJIaMKOM y>KKI

Bio HBOro. Bmcora 3amka —

55 cM, HWKHA IIMpUHA —

5,1x3,7 cM, miaMeTp AYyXKU —

0,5 cM (pmc. 2: 1, 2). 3amok OyB

3aKPWUTWV 1 HaVlIeBHillIe 371aMa-

HUV y gaBHuHYy. Ha noBepxHi

BUpOOy HagBHI CIIiAM KOPO3il

Ta IlepeOyBaHH: y BOTHi. fIK 3a-

3Ha4YeHO BMUIIEe, ITOMiOHI 3aMKM

HeB1JOMI cepefl IIpeIMeTiB KO-

BaJIbCTBA HOCIIB  POMEHCHKOY

KyJapTypu. Taxi pedi € xapakx-

TepPHUMU I CKaHAVHaBCHKOY

KyJIbTypHOI Tpamumii. Came

II0YaTOK IIPOHMKHEHHS CKaH-

AVHaBiB Ha TepuTopiro CximHOoT

€pporm y IX-X cT. 1 nosHaumB

II0SIBY 3aMKIiB Ta KJIIOYiB Ha Te-

puropii Pyci. BupoOw 11iei kaTe-

ropii, aHasIOriyHi CKaHOVHAaB-

CBKMM THUIIaM, OyJIO 3HaViJIeHO

1] Yac apXeoJyoriYHMX OCIIi-

IDKeHb IIOCEeJIeHCHKMX 1 IT0XO-

BaJIbHMX I1aM 4TOK, e 3adikco-

Puc. 2. Bupobu 3 meraiy: BaHO HPVCYTHICTb BUXIOLIB 13

1, 2 — kyOiunwmit 3amok; 3 — dpparment ro- I [iBHIUHOT €BpOHI/I. Hacawmrie-

ﬂCHp‘l‘ oSk 4—8 - Ti ryasukm (1, 2 — perl, 1ie CTOCYEThCs HaBiCHVIX
3aj1i30, 3-8 — MigHWII CIUIaB) . .. .

KyOiuHMX 3aMKiB i3 T-ogiOoHMM

IIpopi3oM Ha KopIryci. Briepiiie Besnky cepito Takmx Bupo0iB OyJs1o BusB-

JIEHO IIiJT 9YacC PO3KOIIOK apXeoJIOTigHOl maM’ sSITKM XeIbro HermoJaliK Bifl

bipku Ha o3epi Menapen y IlBerii. Ha mincrasi BusBIeHX MaTepiaiis

s1.-E. Tomminysz po3pobus ki1acudikaliito 3aMKiB, BUIUIMBIIN TPY TUIINA.

BinmosigHO 10 Hel, IT0JITaBChKMI 3aMOK HaJIeXXuTb g0 Triy 2 (Tomtlund

1978, pp. 10-12). Ix TrosiBa Bin3HaueHa y BeH[eJIbCbKUII IIepiof, ajie Havl-

OisipIIoro mommvpeHHs BOHM HaOyiu B enoxy BikiHris (Tomtlund 1978,

p- 12). V Benmkin KiJIbKOCTI HaBiCHI 3aMKM TUITy 2 BiloMi B MaTepiajiax

bipxu, ocobrmBo Ha TepuTOpil UM y Oe3rocepenHin OIM3bKOCTI 1O T0B-

roro OyOmMHKY, BitoMoro sk «3asa BoiHiB» (Gustafsson 2005, p. 20). Tpa-
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IUIAIOTHCA TaKi BUPOOM i B ITIOXOBaJIBHMX ITIaM TKaX, 30KpeMa Ha OCTPOBI
l'otimasg (Thunmark-Nylén 1995, Abb. 388) Ta B XemeOro (Westphalen
2002, pp. 184-184). 3a Tunosoriero b. KosrunHa, 11i Bpobu Hastexxats 110
iy A (1953, c. 155-156).

3 oryiay Ha TepUTOPIo HOIIVPeHHs KyOiuHMX 3aMKiB, HM3Ka TOCIi-
HVKIB Bi/THecsIa I1i BUPOOM 10 ITpeaMeTiB CKaHIMHABCHKOTO ITOXOKeHHS
(ITymxwuaa 1981, c. 185). Y pansancekin icropiorpadii icHyBasa AyMKa,
III0 3aMKM 1 K104l nodasv BurotosiaT B Kuiscekin Pyci Bxe y X cT.
(Pozerdemnpar 1953, c. 34), aste pakTMIHO CIIifliB 3aMKOBOT'O BUPOOHM-
LITBa B 1Vl Iepiof, He BUABJIeHO. B Ton caMum yac 3amMKu 1 KJIIXOYi BUT'O-
TOBJISUIV Y CKaHIVHABCBKIMX «eMIIOPiax», TaKMX K Xesbro Ta bipka. 3o-
KpeMa, B OCTAaHHbOMY BUSBJIEHO IJIMHSAHI MaTPpULIi 3 BifOUTKaMM KOpIIy-
ciB KyOiuHMX 3aMKiB, III0 CBig4aThb IIpO cepifiHe BUTOTOBJIEHHS
3aMUKaJIbHMX IpucTpois 1poro Tty (Gustafsson 2005, pp. 21, 22). ITog-
By 3aMKiB TuIry A B Mexax Pyci Ta ix Impoxe HOIMMPEeHHs B KYJIbTY PHMX
HalllapyBaHHSX CUIbCBKMX Ta MICBKMX IIOCelleHb NaTyBaIn pyOexeM
IX-X cT. (Koymama 1953, c. 177; 1959, c. 78-93). OnHaxk, sk cBiquaTh 3Haxif-
K1, B 1leV1 Ilepiof1 Taki BupoOu He Oy MacoBuM gsuireM. IToxoBasibHi
Iam’sITKY, B SIKVX BUSIBJIEHO KyOidHi 3aMKM a0o XX KITIOUi 10 HUX, JaTy-
I0Thb Y MeKax HepIroi — ocraHHbo1 uBepTi X cT. (PexHep 1963, c. 15; Mu-
xawios 2016, c. 223).

[TosBy mepIimx 3aMKiB 1 KJ10o4iB Ha TepuTopii Pyci MmoXXHa 3icTaBUTH 3
[IOYATKOM aKTMBHWX CJIOB STHO-CKaHOIMHABCBKIMX KOHTAKTIB 1 OCiTaHHIM
HOPMaHIB y HU3LII I10CeJIeHb, PO3TalllOBaHMX, IMOBIPHO, 32 MapIIPyTOM
TOProBeJIbHOTO «X03apchKoro nuraxy» (Augporryk 1999, c. 88-92). Ilin-
TBePIKEHHSIM i€l TiIoTe3 MOXYTh CJIyT'yBaTy HeBeJIVIKI po3Mipu Ky-
OiuHMX 3aMKiB, 5IKi, HaVIIeBHiIlle, IIPU3HAYAINCS U1 3allPaHHs Pi3HO-
MaHiTHUX cKpuHb (Gustafsson 2005). ToOGTo Taki peui cynpoBOIKyBaIn
CBOTO TOCIIOZaps, 110, 3 OAHOTOo OOKY, 3acBiuye MOOUIBHICTH ITEBHMX
IpyH HaceJIeHHs, a 3 iHIIIOro — BKa3ye€ Ha IHAMBIIYyaJIbHY HaJIeKHICTb
BJIACHVIKY.

Hetasni omary. /1o peuers, 1110 MarOTh iMIIOpTHE HOXOAKEHHS B POMeH-
CBKMX CTAPOXXUTHOCTAX 1 TICHO II0B si3aHi 3 APy >XKMHHOI KyJIBTYPOIO, Ha-
JIeXXaTh PI3HOMAHITHI JeTasll HOSCHOI TapHITYPU Ta JINTI IYA3VKIA.

Y matepianax IlonrraBu Bimommit dpparmenT O458uiku 0o noscy. Boxa
30epexeHa paKTMUHO HAMIOJIOBMHY. Masia KkBajrpaTHY popMy 3 DNIaKUM
00igKoM, bopTHUK Helro BigirayTmit. Ha mmiipoBint moBepxHi € 300paxeH-
Hs IT ITUTIEITIOCTKOBOI KBiTKM, HVDKHI ITeJTIOCTKY SIKOI BiIirHYTi 10 HU3Y.
3i 3BopoTHOrO OOKY 30epervicd aBa ITUQTH Bi, KpituleHHd (puc. 2: 3).
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Tunosnoriuno Onmmspkuit BUpiO BimoMuit y Matepiasiax Hosropopa
(Mypamesa 1997, c. 79, Tab:1. 61: 7). Ilonibna Ossiika HassBHa TakoOX ce-
pen MaTepiaiis i3 mam ATk Kopaon y 6itopycskomy ITooszep’t (Kensko,
Hepuosua 2019, puc. 6: 2). 3ragyerbes Takuii BupiO i y poborti B. Mypa-
III0BO1, OfHaK Oe3 yTOUHeHHs MiClld 3HaXOKeHHs. 3arajloM TaKuV TUII
HayiexuTb 10 kiacy VI, rpymm 1, Tunis 11 ta 1/1 1 gaTyerbes y Mexax
X-XI ct. (Myparuesa 2000, c. 34, puc. 40).

JIumi rydsuxu Oyyvt HOCUTB KOIITOBHOIO JleTauIo ofAary. [lepeBaxna
IX KUIBKICTB IIOXOAWUTD 13 KypraHHMUX MOTVJIbHVKIB IPYXXMHHOI BEpXIBKM
Pyci. Bigomi 3naxinkm 3 Kwuesa, Yepnirosa (Kwmesnu, Opios 1985,
c. 66-70), Illecrosutii (biridpernbn 1977, c. 151-155) Ta iHIIMX ITaM’ STOK.
ITomibHi 3HaxigkM mmpoko Bigomi Ha Tepuropii Cepennvoro IlogHi-
npos’st Ta [JHinposcbkoro JliBoGepexoks i maryroTecs B Mexkax X-XI cT.

JIvrti rypsuxm 3 IlosrraBm nipeacrasiieHi KUIbKOMa 3HaXIIKaMM 1 TsDKi-
IOTh 10 XXWUTJIOBMX 1 rocriogapcbkux 00’ekTiB. Lle BupoOm 3 miagkoro Ta
pyOuacToro rosepxHero. 3a GOPMOIO TIOAUISAIOTh Ha KYJISCTI Ta 3i CIuIo-
IIIeHOIO FOJIBKOIO (TprbonoaibHi y mpodii).

Ha Tepwropii niocapy sitonvcHoi JItasu, Ha IBanosin I'opi, y 2007
1 2014 pokax y 3aIllOBHEHHI XXVTeJI BUSABJICHO 10 OTHOMY JIUTOMY I'yA3UKY
31 30epeXeHVIMM BYIIIKaMM Ta JIiHiTHYM OpHaMeHTOM Ha HVDKHIV YacTu-
Hi (pyO4acToro mosepxHero) (puc. 2: 4, 8).

Y 2020 p. B Mexxax rocesteHHs Ha MukostaiBebKin ['ip1ii TakoxX BusIBIIe-
HO KUIbKa JIMTUX I'YIO3UKIB. [1Ba 3 HUX IIOXOOATH 13 3alIOBHEHHS XKUTJIa
nepmoi rtostoBvHM XI cr. OOyH BUSBIIEHO Y TOCIIOAAPCHKIN AMi, AKY J1a-
TyI0Tb KiHIleM X — mouaTtkoMm XI cT. Bei Bupobu i3 m1agkoro noBepxHero
(pwc. 2: 5-7).

Onucana rpyna pedent He € 3BMYHOIO UL CTAPOXUTHOCTEVI POMEH-
cbKOI KyJIbTypu. Taki 3HaxigKy, sik rpebeHi Ta Ky0OiuHi 3aMKwu, Oesriepeu-
HO € BaXKJIMBVIM MapKepOM IIOBCIKIEHHOI'0 Ho6yTy BuxiariB 31 CkaHan-
HaBil Ta HOBOI COIlia/IbHOI rpymm, 1o q)opMyBanacz JTIOBKOJIa KUIBCHKIIX
KH31B. SIKI110 MM TaHHS BUTOTOBJIEHHS I'pe0eHiB y TaKVX IIeHTpax, gK, Ha-
npuxiian, Kuis, saymiaerses Binkputm (Cepreesa 2010, c. 32), To crifis
BUPOOHMITTBA KyOiuHVIX 3aMKiB Ha TepuTopil Pyci moku He 3adikcoBaHO
B3arasii. [11o > 1o geTasiert 031001 0Ty, 110 acOLIIOI0TCA 3 APy KVMHHOIO
KYJIBTYPOIO, TO YacTVIHa 3 HIX BUTOTOBJIsUIacs Ha Miciii. 3okpema, B Kuesi
BiZTOMI 3HaXiIKM POPMOYOK [IJIsI BUTOTOBJIEHHS JIMTVX IYA3MKIB, IO J1a-
TYIOTb Bif nepimoi rmoosuHi X cT. (Kwmesnya, Opiios 1985, c. 74-75).

ITosBa peuent «OpyXMHHOI KyJIbTYpW» Ha TePUTOPil OOHOTO 3 IieH-
TPiB CiBepsH € BaXKJIMBVIM CBITUEHHAM IXHIX MDKKYJIBTY PHMX KOHTaKTIB
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13 pycamu. Pedi, BusBIIeHI B XXUTIIOBMX KOMIUIEKCaX Hi3HbOPOMEHCHKOIO
4acy, po3LIVpPIOIOTh YsIBJIIEHH: PO Iepedir icTopryHMX II0/iNl Hallepe-
JIOJIHI IMIAKOPEeHH: IOJITII ciBepsaH PropukoBudaMm.
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DRUZHINA TYPE ITEMS FROM THE
SIVERIANS ASSEMBLAGES OF POLTAVA

Yuriy Puholovok PhD in History, Scientific research facility “Ar-
chaeological protective service of Ukraine” of In-
stitute of Archaeology of the NAS of Ukraine

The article deals with finds that are not typical for the Romny culture. These
include combs of antler, a cubic padlock and costume details. Such items
are typical for the druzhina culture of Rus. Their appearance on the Siverian
settlement in Poltava at the mid-tenth century attests to the contacts between
the annalistic Siverians and the Rus. The place of discovery and chronology
of the finds expand the understanding of the course of historical process on
the eve of the Rurikid conquest of Siverians polity.

Keywords: Dnipro Left Bank, Rus, Romny culture, Siverians, Druzhina culture.

72 Apxeos1orivHi cTynii: 3mo0yTKM Ta nepcrekTisy 2023



HOBA 3HAXIOIKA XPECTA
«CKAHAIMHABCBKOI'O TUITY» 3 KUEBA

Hixirta Ilexepa maricrpant, Hartionansanm yHiBepenret «KueBo-
MoruisgHcbKa akaaeMiss»

Y cTaTTi po3IIsIHYTO HOBY 3HaXIZIKy XpecTa TaK 3BaHOI'O CKaHAVHAaBChbKOIO
TuIy 3 po3konok 2021-2022 pp. y Kuesi. BuokpemsieHo vioro ikoHorpadiu-
Hi 0COOJIMBOCTI Ta 371iVICHEHO CIIpoOy BM3HaUYeHHd MIOTo TUIIOJIOTiYHOI Ha-
JIEXKHOCTI, 01Ty 0J1iKOBaHO pe3yJIbTaTyi peHTreHO( Iy OpeclieHTHOrO aHaIi3y
(PDA) cruiaBy MeTaiy.

Ki1rouoBi ci1oBa: xpecmu «ckanounabevkoeo muny», ampudyyis, XiMiuHUutl ana-
A13, MUN0402iA, IKOHO2PApiA.

Hani6inpi BpaXkaJIbHOIO KaTeropiero apTedakTis, II[0 HajleXaTb [0
H06yTOBo'1' XPUCTUSHCHKOI KyJIbTypu 1tepiony Kuiscekoi Pyci, € mpemme-
TV ocobucroro Osarouects. Lli BupoOu HaseXxaTh 10 paHHIX 3HAXITOK,
IIOB s13aHMX 13 xpucTusHizamiero Pyci. TepMmin «mipenmeTnt 0oco0mcTOro
Ormarouectsi», BBegeHut O. MycinnmMm (1997, c. 6-7), y nmouaTkoBiit iHTep-
IIpeTanii MaB IIMPOKe 3HAUeHHS Ta OXOIUIIOBAB IIpeIMeTH, 10 HaJIe>XKaThb
J10 3aTaJIbHOIO XPUCTUSHCHKOIO KYJIbTY. BUTbI 3By KeHu1 TepMiH, BULi-
nenum IO. Konmakosoro (2006, c. 7-8), ommcye 1110 KaTeropito mpegMeTiB
K «IIpegMeTV XPUCTUSHCBKOIO KyJIbTY, IKi MalOTh O3HaKM OiLilTHOro
1IepKOBHOT'O CIIPUIHATTS Ta IHAMBIAYaJIbHUII OCOOMCTUIL XapaKTep, TOO-
TO BUKOPWCTOBYIOTbCA OOHIEIO JIIOAMHOIO» (Iepekyaz i3 pocivichbKol
Mmint. — H. III.). CBoro 4acy moCiIipKeHHSM 1 po3po0JIeHHsIM i€l TemaTu-
ki saviMayichk: M. @exuep (1968), E. Myrypesiu (1974), V1. Iltekep
(1999), O. Mycin (2002). [Jo xareropii ripegMeTiB, sIKi BiIIIOBiIaOTh I10-
OyTOBIVI XpUCTUAHCHKIV KyJIbTYpi, HAJIEXXUTB 1 3HaxigKa, Ky OIyOsIiKo-
BaHO B CTaTTI.

Y 2021-2022 pokax ApxiTeKTypHO-apXeoJIoriuHa eKcrieanisa [ucrm-
TyTy apxeosorii HAH Yxpainn mig xkepiBannTeoM B. IBakina 3givicHwIa
apxeoJIOTrivHi JOCIIIPKeHHsI 3a afpecoro Byl OreriBcbka, 42a y Illesuen-
KiBcbKOMY partoHi M. KueBa, Ha TepuTopii maM’4TKM HalliOHaJIBHOTO 3Ha-
uenHs «['opa Ilexkasuis» (IBakiH, 3ouenko, bapanos 2023, c. 66-68).
Y naBHBOPYCBHKMII Hepiof sl TepUTOpisl BXOAWIa A0 MiChbKOI 3a0yHoBU
Kuesa Ha ropi lllexasuiis.

© Hikima Illexepa, 2023

ApxeoJiorigHi cTyaii: 3m00yTKM Ta nepcneKTnsy 2023 73



Y 2022 p. B miBHIUHIN yacTHHI po3komy B 00’ekTi Ne 5 Oys1o BusiBiIeHO
XpecT TaK 3BAaHOTO CKaHAMHABCHKOTO THIly (puc. 1). O6’exT OyB cvitbHO
IIOINKOIDKEeHWMT MOTVUIBbHVIMM SMaMU KitagoBurna XIX-XX cT. Ta misHIMU
riepexoriamu . ITicyisg BuOipkm 00’ €KTa Ta TOPM30HTAITBHOTO 3aUNITIeHHS
OyJ10 3adikcoBaHO J1ecATh SIMOK — CiM OKPYIJIVX CTOBIIOBUX i TpM HeBe-
JmKi amMmopdHOI popmu. 3BakarouM Ha IX po3TalllyBaHH:, XapaKTep 3a-
IIOBHEHH Ta [IaTyBaHHA KepaMidYHOI0O MaTepiasly, IMOBIPHO, 1110 BCi AMKM
Oy yacTMHOIO OHOro 00’ekTa (knTiIa?), BepXHs YacTMHa SKOIO II0-
IIKO/PKeHa BHaAUINOK (QYHKIIOHYBaHHS KJIQJIOBMINA. 3allOBHEHHS
00’eKTa cKIafiasiocs 3 ABOX Pi3HMX XpOHOJIoriyHMX Iapis. IlonepenHbo
3a KepaMi4HMM MaTepiajloM IepInii JaTOBaHO KiHeM X CT. — IIodar-
koM XI cT., npyruin — XII-XIII ct. Xpect OyJ10 BIsIBIIEHO B IIEPIIIOMY XPO-
Hojstoriu"Homy 1api. Crpaturpadis Ha OUIAHI PO3KOIY CBiIYUTH IIPO
iCHyBaHHSI ABOX XPOHOJIOTIUHMX T'OPW3OHTIB: KIHIA X CT. — IOYaTKy
XI ct. Ta xixg XI-XII cT.

Puc. 1. [litanka poskorty 3a agpecoro Byi1. OreriBebka, 42a

XpecT mUTU ABOCTOPOHHIM, po3mipoMm 3,4%3,9 cMm i Baroro 7,62 T Ge3
Kbl 1 7,9 T i3 KUIblleM, pelbedpHa OpHaMeHTAllil0 aBepCy IIOBTOPIOE
pesepc (puc. 2). VMoro pameHa MaroTh dirypHi TpintdacTi KiHIIi, 1110 po3-

! JIskyemo B. IBakiHy 3a JOCTYII 10 MaTepiasIiB i MOXJIMBICTB I1i€l My OITiKarrii.
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INVPIOIOTBCS, a B LIEHTPi cepenoxpecTs posMillleHe pesibedpHe KOJIO 3
IIPOMEHAMM Y BUTLJIALL 31PKU 13 3arIMOJIeHHSIM y LeHTPI, Bifj, IKOT'O IIeH-
TPpaJIbHVMM OCSMM pPaMeH BiIXOAATh perbedHi JIiHil, gKi 3aKiHUyIOThCS
MaJIeHbKMMM PirypHuMM guckamu (puc. 2). MixX 1IeHTpoM i paMeHaMm
poO3TallloBaHi OIyKJIi IlepexBaTy, IO BiJOKPeMIIIOIOTh ILeHTpaslbHe
300pa’keHHH BiJT 3aKiHUeHHHI.

Puc. 2. I. XpecT, BusBIIeHMI ITifT Yac JOCIIIKeHb 3a afgpecoro Byl OneriBcbka, 42a B Kuesi;
I1.1. Bponsosum xpecr i3 IllexioBo 9 (Makapos, 3aririeBa 2020, c. 356-357, Ne 97); 11.2. Bpon-
30BUM xpecT i3 karasiory B. Karwis Ta B. Heunraruia (2006, Ne 689); 11.3. Bpor3osuit xpecT i3
Katastory B. Kavrs Ta B. Heunrraruia (2006, Ne 661); 11.4. Bpor3soswuit xpect i3 karasiory B. Karii-
7 Ta B. Heunrarota (2006, Ne 663), maciirtad moBUThHMT
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OxpiM 1IbOTO, I IIpeaMeTa IIPOBOAVIIV JOCIIIKEHHS MeTOIOM PEeHT-
reHdiryopectieHTHOro aHasisy (PPA) 3 MeTOI0 BCTaHOBJIEHHS TIOTO Xi-
MIYHOTro CKjIagy. AHajli3 BUKOHYBaJI Y OIOpO HayKOBO-TeXHIUHOI eKc-
nepTr3u «ApT-1ad» Ha nnpwiazi ElvaX-ART i3 miarasonom Bu3HaYeHMX
estemeHTiB Bifg S (16) mo U (92). JocinimxeHHs mposoawin 0e3 BigOopy
3pa3KiB, MaKCMMaIbHa PO3IIOA/IbHA 3[AaTHICTh IJIMOVMHWM CTaHOBUTH
30 MKM. 3riziHO 3 pe3ysibTaTaMy JOCTiKEHHS, XpeCT BWINTNI 31 cCpiOHO-

ro croiasy 2 (Tabu. 1).
Tabauysa 1
Pe3ynpTaTit peHTreHO(IyOopecileHTHOTO aHaJIi3y XpecTa, BUsBJIeHOI0
Iif Jac JOC/IiIKeHb 3a agpecoro Bys1. Onerisceka, 42a

ABepc, HYDKHIN paMeH
AT. HOMep Enement Cepis InTencuBHicTh | Konnentparris, %
47 Ag K 90425 94,71
29 Cu K 3318 4,73
79 Au L 294 0,29
82 Pb L 413 0,24
83 Bi L 116 0,06
ABepc, HeHTp
AT. HOMep Enemenr Cepin InTencusnicts | Konnenrpanis, %
47 Ag K 129512 96,71
29 Cu K 2628 2,70
79 Au L 336 0,21
26 Fe K 75 0,20
82 Pb L 363 0,14
83 Bi L 36 0,01
Pesepc, HVDKHIN pameH
AT. HOMep Esrement Cepin IntencusHicTs | Konnenrpauis, %
47 Ag K 118825 95,06
29 Cu K 3966 4,33
79 Au L 378 0,26
82 Pb L 534 0,23
26 Fe K 22 0,06
83 Bi L 138 0,06
PeBepc, neHTp
AT. HOMep Enemenr Cepis InTencuBHicTh | KoHnentparis, %
47 Ag K 101226 95,60
29 Cu K 2988 3,87
79 Au L 242 0,20
26 Fe K 55 0,19
82 Pb L 250 0,13
83 Bi L 54 0,03

2

[sKyro GI0po HayKOBO-TeXHIYHOI eKcriepTusn «ApT-1ab» 3a IIpoBeleHi aHaliTUMYHi

IOC/TIIKEeHHSI.
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XpecTu Tak 3BaHOI'O CKaHIMHABCHKOI'O TUITY HaOyJsIV IIOIIVpeHHs Ha
TepuTopii Pyci 11 mocraTHbO J0Ope BUCBiTIIeHi B icTopiorpadii. Bnepitre
ix pupims O. Crinue 3a Matepiatamu Bormogymmpeskux Kypranis XI-
XII et. (Criubia 1905, c. 117). ABTOp HpUITyCTMB, 1110 LieVt TUII XPecTiB He
OyB xapakTepHMM 1 TepuTopii Pyci Ta moxonus 3 Tepuropii Ckangm-
HaBil, 3aBIAKM 4OMY B icTopiorpadii i 3akpirmwiack Ha3Ba «XpecTy CKaH-
AVHaBCBHKOTO TUITY», He3Ba)Kalouyl Ha TOM (PakKT, IO OO0 IX MacOBOIO
BUpOOHMIITBa Ha Tepuropii Pyci 3apa3 Hemae cymHiBiB. Taki 3HaxigKm
riompeHi Ha Tepuropii CxinHol €Bponn Ta Ckanpobantuxu (Staecker
1999, pp. 110-115; Mugurevics 1974, pp. 220-238).

Ilepri cripoOut THmosorizariii moaibHmx xpectis 3aiicHmwia M. ®ex-
Hep (1968, c. 210-214), sgka, I'pyHTYIOUYMCh Ha BiIMIHHOCTSIX Y LIeHTpaJIb-
HOMY 300pa’keHHi Ta Bapiallisix IeKopy, po3aiIwia IX Ha IIiCTh THUIIIB.
Hocriganilg BBaXkasia, 110 LieVl TUII XpecTiB OyB He CKaHAVHAaBChKMM iM-
IIOPTOM, a IIPOAYKTOM MiClIeBOro BMpPOOHMIITBA. 3HaXifKa JIMBapHOI
dopMM [JIs1 BUTOTOBJIEHHS XPeCTiB «CKaHMHABCbKOro TuIly» B Kuesi
B IIOAAJIBIIIOMY IIiATBEpAWIa lie npuityineHHs (3ouneHko, Vesies 2010,
c. 371-374). V1. llltekep (Staecker 1999, pp. 110-115) BumumB xpectn
«CKaHIMHABCBKOTo THIy» B THI 1.4.3 cBO€T THIIOIIOTIT, 00’ €qHYI0OUM 3Ha-
XiOKM K JaBHbOPYCHKOIO, TaK 1 CKaHOVHaBCBKOIO IIOXOIKeHH:, Ta Jia-
TyBaB 1x XI-XII cT.

OcTaHHBOIO CIIPOOOIO TUIIOJIOTI3Allil TaKMX IIpeaMeTiB 0coOmcTOoro
Or1arouects € y3arasibHIOBayIbHa crarTs O. Yypakosoi (2017, c. 159-177).
Buena pospumiia XpecTu «CKaHAMHABCHKOTO TUITY» Ha TPW IPYIIV: BeJIv-
Ki cpiOHi xpectn (4,0%3,7 — 6,0%5,8 cM), Masti cpibHi xpectn (2,0x1,5 —
4,0x3,7 cm) i masti Opon30Bi xpectut (2,5%2,0 — 4,0%3,7 cm).

Llent xpecT 3a cBOIMM XapaKTepUCTMKaMM CJIifl BITHOCUTI OO APYTol
rpymnm CpiOHMX XpecTiB TaK 3BaHOIO CKaHAMHABCHKOIO TUITY 3a TUIIOJIO-
riero O. HYypakosoi. 3a3Budart 1ifo rpyIIy OB 43y I0Tb i3 Baps13bKO-CJIOB SIH-
CBKVIM JIPYXVMHHVM KYJIbTOM i 4aTyioTh y Mexax X-XI ct. (3ouenko, Ves-
neB 2010, c. 371-374). ITpo mpsiMi aHaJIOTiT 3 eK3eMIUIIpaMy IPyTrol rpynm
CpiOHMX XpecTiB Hapasi HeBiZIoOMO, 1110, HalleBHO, I10B I3aHO 3 BEJIMKOIO
Pi3HOMAaHITHICTIO 03100J1eHHS ITOAiIOHMX TpeaMeTiB. IMoBipHO, ¢t mo-
roguTicsk 3 gymkoro O. Bamikosa (2011, c. 21), 110 11e cBiggmTh Ipo IMpo-
KOMacIITaOHe BUTOTOBJIEHHS TaKMX XPECTiB i BeIMKY KiJIbKICThb JIMBap-
HUx popM Ha TepuTopii Pyci. KoMmOinariist eszleMeHTiB gekopy, 300paxe-
HVIX Ha XPecCTi, IIOKM 1110 HeBiZIoMa, ajie OKpeMi CXOXi prcy OpHaMeHTallil
3HAXOOATh CBOI IPsAMI BiIIOBIIHMKN.
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IToxazosuM € Oponsosuit xpect i3 [llekiioso 9 (4,1%3,7 cm) (puc. 2), Ha
aBepci AKOro B LIEHTPI cepefoxXpecTs TaKOXX po3TallloBaHa ONYyKIa 3ipKa, a
pamMeHa pO3IINPIOIOTHCA A0 KIHIB 1 3aKIHYYIOThCS TPhOMa MaJICHbKVMU
dirypammMm auckamu (Makapos, 3ariesa 2020, c. 356-357, Ne 97). 3 ixiio-
ro OOKy, Ha peBepci B LIeHTpi cepeoxpecTs iHIlle 300paXkeHHsI — XPecT, a
LIeHTpaJIbHe 300pa’keHHs BiJOKpeMJIeHe BiJl, paMeH IlepexBaTaMi i TaKoX
3aKiHuYyeThcs TpboMa irypHMMM AvickaMut. Lent eksemruisap komOiHye 1Bi
OCHOBHI 0co0JIMBOCTI BusiBiIeHO1 3Haxigku B KueBi: perbedpHa oryxiia 3ip-
Ka Ha aBepcl Ta IlepexBaTyi Ha peBepci, SKi BIHIOKPEeM/IIOIOTh HeHTpayIbHe
300pakeHHs Bifl paMeHiB, 1110 3araJIOM TPaIUISETHCS TOCUTD PiIKO.

JekisibKa eK3eMIUIApiB, SIKi 3a CBOIMM OKpeMMMM eJIeMeHTaMu 110/1i0-
Hi 10 BusBIIeHOro xpecra 3 IllexaBuili, mpencrasiieHi B kaTao3i B. Karni-
i Ta B. Heunraruia (2006). Ha xastp, cam KaTasior He Hajja€ 4iTKoOI iH-
dopmMariii CTOCOBHO apxeoJIOriYHOr0 KOHTEKCTY BUSIBJIEHUX IIpeIMeTiB,
ajle BiH MOJXe CJIIyTyBaTU [KepeJIOM I HOIIYKY aHaJIOTiy TaKOro KoJla
HIpeaMeTiB.

3oKkpeMa, HarOUIbII OJIM3BKMM 0 JOCIIIIKYyBaHOIO XpecTa, [IpeiCcTaB-
JIeHVIM Y KaTas103i, € OpoH30BuUII XpecT (3,9%3,5 cM) (puc. 2) 3 peibepHOIO
OpHaMEeHTAIIi€I0 Ta IlepexBaTaM, B CEPeIOXPecTi sSIKOro 300paxeHo pe-
nbedre Koro (Kaviw, Heunrarnio 2006, c. 76-77, Ne 689), 3aMicTb OITyKJIOT
3ipKM, 4K Ha xpecti 3 Knesa. Ille gBa xpecTut 3 Iporo X KaTaJory B ce-
penoxpecTi MaroTh ONyKIIy 3ipKy. Ilepmmi 6pon3oBuit xpect, obaMa-
Hu1 (4,0%3,7 cM) (puc. 2), Ma€ pertbepHy OpHaMeHTallilo, Bifl lIeHTpaJlb-
HOro 300pa’keHHsSI B CTOPOHY 3aKiHUeHHsS paMeH 300paxkeHi XpecTu
(Kamis, Heunrraruio 2006, c. 72-73, Ne 661). B ipoMmy ek3eMIUIspi Hemae
BUITYKJIVIX IIepexBariB, K y xpecTi 3 Kuesa. dpyruit OpoH30BUI XpecT
(4,5%3,8 cMm) (puc. 2) y cepemoxpecTi MiCTUTb 300 paXkeHHs OITyKJIOl 3ipK,
Mae penbedpHy opHameHrtallio (Kamwis, Heunravio 2006, c. 72-73,
Ne 663). B 1boMy ek3eMIUISApi, Ha BiIMiHY Bill ZOC/IIKYBaHOIO XpecTa,
HeMa€ IepexBaTi MiX IIeHTpaJIbHIM 300pa’keHHsIM i paMeHaMI1.

Yci maBeneni anastorii 3a O. YypakoBoro c1ifi BiTHeCT OO TPeTbol
rpymny OpOH30BMX XPecTiB TaK 3BaHOT'O CKaHIVMHABCHKOTO TUITY 1 JaTy-
Batyt B Mexxax XI-XIII ct. Bussinenut y 2022 p. cpiOaMI Xpect, pasom i3
3aIlPOIIOHOBAHVIMM AHAJIOTISIMY, CTAaHOBJIATDH CIIUIBHWV €BOJIIOLIIVIHWIA
p4n, i€l KaTeropii mpeaMeTiB ocobvicToro Os1arodectsi. MoxHa mpury-
CTUTH, IO 3allpPOIOHOBaHI aHaJIOTIl Masli OOVH CIIUIBHUW IIPOTOTUIL,
3Ba’kKaro4yl Ha CIIOPiJHEHICTh eJleMeHTiB OpHaMeHTallil, ajle Ka3aTy IIpo
sKeCh KOHKpeTHe MiCIle IIbOro IIpeMeTa B eBOJIIOLIIVIHIN JIIHIT XPpecTiB
TaK 3BAHOT'O CKaHIVHABCHKOI'O TUITY ITOKM IO 3apaHo.
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Taxi pesyybTaTyi ClIOHYKaIOTh 10 JeKUILKOX BUCHOBKiB. MoXXHa 3po-
OVITV IPpUITYIIIeHHS, ITIT0 caM CPiOHMI XpecT 3 eJleMeHTaMI OpHaMeHTarlil
Opon3oBux xpecTis, sKi JaTyoTb XI-XIII cT., MOXe cBigumMTHM PO CTaTyC
3aMOBHMKA, SIKU [JI CBOTO BUPOOY BUKOPUCTOBYBaB OPOH30BI €K3eMII-
JIApY, Ki OOy TyBasIv B TOV ITepiofl yacy, 110 3CyBa€ JaTyBaHH: 1€l 3Ha-
XioKy. [HIIMM BUCHOBKOM € Te, IO LeVl eK3eMIUISIP Ha CbOTOfHI Hajle-
JKUTB O HEBUSBJIEHOI'O BapiaHTa gpyroi rpynm MaInx CpiOHMX XpecTis,
axi gatyroTe X-XI cT. 3a O. Yypakosoro. bib 1mi3Hi aHasIorii 1o ByusBIIe-
HOI'O XpecTa CBiauaTh IIpO Te, 1110 BiH MIT CJIyTryBaTV IIepeXiIHVIM BapiaH-
TOM MDX MaJIMMU CPiOHMMM XpecTaMy Ta MaJIIMI OpOH30BMMM XpecTa-
MW, II10 IOSICHIOE 3HAYHY CXOXKICTh €JIEeMeHTIB JIEKOPY 3 MaJIMy OpOH30-
BUMM XxpecTamy TpeTbol rpymm 3a O. Yypakosoro. bimpm sioriunoro
BUIVIAIAE Opyra Bepcid iHTepIiperarllii 3HaxigKu, gKy OITyOsliKOBaHO
B CTaTTI.

Ortxe, xpecT, BUABIEHUI IIiJI Yac JOCIKeHHs Ha Byl OjeriBcbKa,
42a B KueBi, ci1it BigHeCTV 40 APYTOI IPYIIN XPeCTiB «CKaHAVHABCbKOIO
TUIy» 3a Tunosoriero O. Yypakosoi. Lo rpymy cpiOHMX XpecTiB BigHO-
CSITh 110 BapsI3bKO-CJIOB STHCBKOIO APYXMHHOTO KyJIbTy X-XI cT. (3o11en-
ko, Vesines, 2010, c. 371-374). IIpsamux BiOIIOBIOHMKIB AJIA LIHOTO IIpeN-
MeTa ITOKM IIIO BUSIBUTY He BAAJIOCh. EK3eMIUIsIpM cXOXi 3a OpHaMeHTa-
IIi€I0 3 TPeThOIO TPYIOI0 OpOoH30BMX XpecTiB 3a O. UypakoBoro, MOXYyTb
CTaHOBWTV OAVIH CIIUTbHMVI €BOJIIOLIIVIHU P, XPeCTiB TaK 3BaHOI'0 CKaH-
AVHABCbKOI'O TUITY. BusBiienmii xpect Mir cryryBaTyi HpOTOTUIIOM IS
OUIBbII Mi3HIX BapiaHTIB €BOJIOLITHOrO Koja Imx IpenmeTi. [ToaiOHi
3HaXiJIKV KpaCHOMOBHO BKa3yIOTb Ha HEOOXiTHICTb JOCITiI)KeHHS €BOJIIO-
LIVIHOTO PNy XPecTiB «CKaHOVHAaBCbKOIO TUITY».
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A NEW DISCOVERY OF A
“SCANDINAVIAN TYPE” CROSS FROM KYIV

Nikita Shekera Master student, National University of Kyiv-Mo-
hyla Academy

Thearticle discusses anew discovery of a cross of the so-called “Scandinavian
type” from the excavations of 2021-2022 in Kyiv. Its iconographic features
are highlighted, and an attempt is made to determine its typological
affiliation; the results of X-ray fluorescence analysis (XRF) of the metal alloy
are published.

Keywords: Crosses of the “Scandinavian type”, attribution, chemical analysis,
typology, iconography.
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3BYKW CKI®CbKMX HABEPIII

Onena ®pyHT | acripanTka, IncturyT apxeosnorii HAH Yxpaian

Y crarTi nmpezcTaBiieHo mmoIepeHi pe3ysibTaTi aKyCTUYHOIO aHasli3y 3BY-
KOBOI'O eJIeMeHTy HaBepIll cKidpcbKOro yacy. BusHaueHO iHTeHCHBHICTB,
4acToOTy, JaJIbHICTh 3By4YaHHs, OCHOBHMV TOH. Hespakaroun Ha Te, 1110 Ha
1Iel MOMEeHT BuOipka oOMeXyeTbcs JInile 3HaxinkaMmm 3 Tepuropii JlicTo-
crenry CxigHoi €Bpomnmy, eKcIepvMeHTaJIbHUM AOCTIAHMUIIBKUAN MigxXif,
MoOXXe HajaTy Oible iHdopMmallii mpo i o0’exktn. Ile macTp HaMm 3Mory
HaOIM3UTUCh 1O PO3yMiHHS MOXJIMBOI (PYHKIIIT Ta KyJIbTYpPHOIrO 3HaueH-
HsI HaBePIIL

KitrouoBi cj1oBa: ckighcvkuil uac, My3uuni incmpymenmu, i0ioghoHu, OpA3kalvys,
036iHouxu, 36yKkosanuc.

AHaJti3y 3ByKOBMX apTedaKTiB i My3M4HOI KYJIbTYpU CKidpCbKOTr'o Yacy
npuceadeHo HU3Ky pooiT (OminHuk 2006; dianko 2013; Vakhtina 2019).
CucremaTnsanis apxeosIoriuHmx mxepert gasia smory O. €. dianko Bui-
JIATUL TPW Pi3HOBMAM IHCTPYMEHTIB, SIKMMWM KOPUCTYBaJIMCh HOMaau
PaHHBOT 3aJIi3HOT 10OM: yaapHi, cTpyHHI Ta gyxoBi (2013, c. 16). Crimpa-
IOUVICh Ha BKa3aHi MaTepiajii Ta K1acudikallifo My3MYHVX iHCTpyMeHTiB
I'opuabOocTenns — 3akca (Hornbostel, Sachs 1914; MIMO 2011), moxxHa
3poOMTH BUCHOBOK, ITIO B IIevl Iepiof] y raM’ siTkax pikCyioTb MeMOpaHo-
donn, xopgodponn ta aepodponn. Ilin membpanodpoHamMM poO3yMirOTh
IHCTPYMEHTH, Y SIKVIX 3BYK YTBOPIOEThC IIIUIBHO HATSTHYTUMI MeMOpa-
Hamu. 1o HUX HajleXXaTb OJHOCTOPOHHI OapabaHy 3 KOPIIycOM Ba3oIlo-
nioHO01 popmu (MIMO 2011, p. 7; Hornbostel, Sachs 1914, S. 570; ®dianko
2013, c. 16). XopnodoHn MaroTh OgHY abo0 JeKiIbKa CTPYH, HaTATHYTIUX
MDK (piKcoBaHMMM TOYKaMM. Y maM gTKax CKidcbKOro dacy Iig rpyiia
IIpeJicTaBlIeHa JIIOTHeIoiOHMI XOpAodOHaMM Ta iIHCTPYMEHTOM TUITY
apdpn (MIMO 2011, p. 12; Hornbostel, Sachs 1914, S. 575; ®ianko 2013,
c. 19-21). Aepodonn He HOTPeOYIOTh BUKOPUCTAHHS CTPYH, MeMOpaH,
3BYK Yy HVX yTBOPIOETHCS 3aBIIsIKM BiOparlil crosita nosiTps. e xicTsHi
IIO3I0BXHI pJIenTV 3 OKPYIJIMMM OTBOpaMM IS MasIbliiB Ha KOPIYCi
(MIMO 2011, p. 16; Hornbostel, Sachs 1914, S. 582; ®ianko 2013, c. 24, 25).

Ho mepertiky 6e3 cyMHiBy cilifi gogaTu 1 ifiodpoHM — caMO3BY4HIi iH-
CTPyMEeHTH, [PKepeJIOM 3BYKY SAKMX CIIyTye caM MaTepiall, IO 3aBOAKM
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MIITHOCTI Ta eJIacCTUYHOCTI BiOpye, 6e3 HaTATHYyTX MeMOpaH abo CTpyH.
Ho iniodoHiB HajleXXaTh pi3HOMaHITHI I3BIHOUKM Y BUIJIAL] [IOPOXHU-
CTOI BIAKPUTOI ITOCYVIHV 1 B gKint minBireHM yoapHUK (OwiIo, A3MK)
(‘clapper bells’, cuicremunit Homep 111.242.122; MIMO, p. 5; Hornbostel,
Sachs 1914, S. 565). Hacenenns nepenckidcbKoi erroxy He BUKOPUCTOBY-
BaJI0 03BiHOUKIB. 3 KiH1g Il TmcstaostiTTs vi ocodmso B VIII-VII cr. mo H. e.
BOHU IO PIOIOTEC Ha brispkomy Cxoni, Llenrpaneromy 11 I liBnenno-
My KaBkasi, e cripuiMaroTbes SK pUTyayIbHI IIpeMeT Ta MaloTh Pi3HO-
MaHITHe IIpU3HaYeHH:.

CkidpebKi A3BIHOUKMY, 1110, HAMIMOBIPHIllle, CKJIaJalOThCS Ha KaBKas3b-
KO-TIepeJHbOas3iicbKit OcHOBI, BusBieHO B Kenepmecbknx, Kpac-
HO3HaM sTHCbKMX, YJibcbKux i HapTancekmx Kypranax cepeguam VII —
sitamy VII-VIct. go 1. e. (Taytannna 1997, c. 132). Tinbku 3 cepenyuam —
apyroi nosoBuHM VI cT. 10 H. e. BOHM 3 SBJISIOTBCS B JIICOCTEIIOBOMY
INopHimpos't 2 a3IVecr moH. e. o0y TytoTh B crenosin Ckidii. Tpanu-
IIIVIHO ITI0 KaTeropito OB 43yI0Th i3 KIHCBKVM CIIOPSIKeHHSIM, y CKJIafi
SKOT'O BXXVBaJIVICh I CTBOPEHHs 3ByKOBOIO e(PeKTy, a TaKOX sK IIpu-
Kkpacu Ta obepernt (Morwios 2008, c. 85-87). 1151 OUIBIIOCTI «I1apChKMX»
rpooHmb IliBHiuHOTO [TprtuopHOMOP's XapakTepHi ITyMKi 30py1iHi Ha-
Ooput 3 HeBeJIMUKIIX KOHIUHMX JI3BIHOUKIB, JTyHHWUIIb i IUTaCTMHOK, ITifIBi-
IIIeHVIX Ha JIAHITIO)KKax 10 KIHCbKMX HarpygHuKiB (I'aanmnaa 1997, c. 132;
Vimeuackas 1973, c. 49, 50). KpiM Toro, y HVOKHBOIHIIIPOBCBKMX Kypra-
Hax IV cT. 1o H. e. dikcyIOTh HAIMOTIIBHI KOMIUIEKCH peder], sIKi iHTep-
IIPeTYyIOTh K YacTVHM BCTAaHOBJIEHNX Ha BO3i HaMeTiB abo iHIINMX KyJIb-
TOBMX NPpUCTpoiB. OciOHI CKyITYeHHS CKJIaJaloThCs 3 KiHCBKOI YIIPsiXKi,
OpOH30BMX HaBepIll, CTPIYOK i3 JIMCTOBMMM OJIsixamMu I IIPOHM3KaMM Ta
n3BiHOUKIB. b. M. Mo3osieBcbKnii IIPUITyCKaB, 110 IXHs IIOBHOTA 1 IINIII-
HICTb IIPsIMO IIPOIIOpLIiiHa po3mipy KypraHy (1979, c. 170-175). Bimomi
TaKOXX BUIAJIKV, KOJIV A3BiHOUYKY OyJIO BUSIBJIEHO B KYJIBTOBMX KOMIUIEK-
cax, 10 PO3LIVPIOE MOXJIMBOCTI TIIyMadeHHsI PYHKIIIT X IIpeIMeTiB.
3okpeMa, 12 ex3eMIUISApiB MiCTWINCH Pa3oM i3 OpOH30BMM IIOSICOM i BO-

! BuKoOpuCTOBYIOTH TaKOX TepMiH ‘beaten vessel’ — Gura mocyamna (Pomberger et al.

2021, p. 74).

2 Crip, ogHAK, 3BepHYTH yBary Ha IIpeIMeT, III0 IIOXOANUTH i3 BITyCKHOTO ITOXOBaHHS 2
Kyprany Pen’sixysata Morwia. BpoH30BUiI CTprDKeHb i3 3arHYTUM KiHIIEM i OTBOpOM It
MiABIIITyBaHHS MOXKHa iHTepIIpeTyBaTU SIK S3MYOK 3BiHOuKa (VUipmHCKas, TepeHOXKNH,
Moszosesckmit 1980, puc. 16: 4). IToniGHi si3vukm, BusiBjieHi B KypraHi 6 MormisHMKa KpacHe
3HaM’s1, KpilWIvics 1O MeTaJIeBVX Yalll i3 TOHKOI JIMCTOBOI OpOH3M y BTOPMHHOMY BUKOPUC-
taHHi (ITeTperko 2006, c. 141, Tabi1. 63: 200a-e). Tox 3Haxinka 3 Pern’saxysaToi Mormim Moxe
3acBiluyBaTy IOABY 1Ii€i pedoBoi Kareropii B IlpuaHinposcekoMy JlicocTernty Ha mexi VII-
VIcr. mo H. e.
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TUBHVUMM OpOH30BMMM KoJIecaMl Ha BXOZi [0 CBATWIMIIA B KypraHi 5
Yiancekoro Hekponosta (JIeckos n gp. 2013, c. 40). B Yibcbkomy Kyprasi
10 poskomnok 1982 p. nBa cKyIT4eHHs [I3BIHOYKIB, 110 MOXJIVIBO JIeXXaJI B
JepeB’ sSTHVIX CKPUMHSIX, Oy y MiBAEHHI YacTVHI pUTYaJIbHOIO MarijaH-
uyKa. bisig Bxogy mo criopyay BifKpuTo gBa OpOH30Bi HaBepIlls y BUITIA-
i IIPOTOM XVDKMX IITaxiB HOPYY i3 3a/IUIIIKaMU JiepeB’ THOTO XXepPTOBHM-
Ka (Yibckne Kypransl 2015, c. 24-29).

LlikaBo, 1110 B TOVI CaMU1 Yac CTapO/aBHi I'peKy CIIpUMaIy Ops3KiT
I3BIHOYKIB Ha 06J1anyH1<ax 1 KIHCBKOMY CITIOPSIKeHHI sIK CXITHWI, Bap-
BapCbKUI 3BMYar. MoXXHa OPUITYyCTUTH, IO i3 A3BOHAMV BOHM 3iTKHY-
JIVICh TIiJl Yac IepcbKMX BilH, ocKuUIbKM penbedu Ilepcenosist ceiguars,
III0 HMMW MOIJIV OyTu IIpMKpallleHi IepcbKi KoHi. Takuil BUCHOBOK po-
OouTh A. BiyutiHT, aHaIi3yIoun KIacuyHi mxepesa. OTxe, moaibHy npak-
TUKY PO3LIHIOBAJIN SK JKaxalouy V1 HeIOCTOVHY ICTMHHOIO eJUIIHA, «Uj0
noKAA0aembCsl HA cnuc, a He Ha 036in» ° (Villing 2002, pp. 280, 281).

IIle ogHVIM pi3HOBMOOM i1i0pOHIB CKidCHKOI eI10XM € 3rajlyBaHi BulIlle
MeTasieBi Hasepi. I1im HUMM po3yMirOThk JIUTI abO KOBaHIi IIpeMeTH,
IIpU3HAYeHi [UIs KpilUleHHs BePTUMKAJIbHO, IlepeBaXHO 03100JIeHi I1o-
pOXHMCTVIM OyOOHIIeM i yBiHYaHI 300MOpdHMMM, pifillle aHTPOIIOMOP-
dpHVMI UM TeOMeTpUUHMMM 300pakeHHAMI. BoHM HaleXxaTs 10 rpynm
Ops3kastenp 3akpuroro tuiy (‘vessel rattles’, cucremamit Homep 112.13;
MIMO, p. 5; Hornbostel, Sachs 1914, S. 566) — mpenmeris, 1110 BUIAIOTh
yPp¥MBYACTI AproKadl 3BYKM, MICTATBCA B IIOPOKHUCTOMY KOPIIyCi, yaaps-
IOTBbCSI OOVH 00 OgHOro i 00 cTiHkn. Y Hasepil MigHMI, OpoH30BUTL 200
3aJ1i3HUI KOPIIyC OKpPYIJIOi, TPYILIOBMIHOI, KOHiYHOI abo OikoHiYHOY
dopmu Mae 1Ipopisu (3BYKOBi OTBOPM), IO BiIPi3HAIOTHCS 3a KOHIrypa-
1icro. BoHV BUKOHYIOTH pPOJIb Pe30HATOPIB IS IiACUIIeHH IHTeHCUB-
HOCTI 3BYKY, YTBOPEHOTI'O 3a paXyHOK BIJIBHOTO PyXy OfIHi€l abo geKisTb-
KOX MeTaJIeBMX I'paHyJI abo IpaBito BcepeyHi.

Bpsi3kasibliss HalleBHO OyJI HepIIVM 3BYKOTBOPYMM iHCTPYMEHTOM,
SIKVIVI BUHAMIIUIA IIepBicHa JIIoanHa. MoxJInBo, e Oysia JKMeHbKa KaMiH-
11iB Y TBEePill MOPCHKiVl MyIIUTi, IKy TPsIC/IV, 11100 IpUBEpPHYTH yBary 0o-
rie mo TaHnis. CrodaTKy, VMOBIPHO, BMKOPWCTOBYBaJIM HaTypasIbHi
Opsi3Kasblig (TOPiXOBy HMIKapaIyIly, BUCYIIeHi rap0ys, IUIoau MaKy abo
rpaHaTa 3 HaCiHHSIM ycepeVHi), a Mi3Hillle JIIOAMHA CTBOpWIa CBOI ITep-
1IIi iHCTPYMeHTV, HacTiTy oum ix. «[i 6oeu eoBopuau 3 Heto eypkomom epomy
ma iHWUMUY pe3oHyouuMU ma HesbaeHeHHumu 36ykamu. I1eBHo, 015 1100uHU
0ya0 Beauxum Bidkpummam, koau BoHa 3pO3yMiid, w0 mex Moxe Budabamu

> Tyrimani nepextag Hamr. — Aém.
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maemuuyi 36yku, Buxopucmobyrouu mi peui, Aki 60eu daiu il 044 0cobauboeo
cniakyBannsa 3 Humu. I nepwiuni 036onux — xou Ou skoto Oyaa 1020 opma abo
mox — Mie bymu cmBoperuil sk 3acib, 3a 001OMO02010 AK020 A100UHA MOAA 3IMY-
cumu cBoix 60216 nouymu ii. fxi eocmpi Giouymms Hadii ma cmpaxy, Madbyms,
Burauxasu 6 wiu yi epyoi 36yxu!» (Coleman 1928, p. 9, 10). Bermuky xisib-
KicTh aXypHMX OyOOHIIiB, 1110 MarOTh POpMY T'paHATU 3 XapaKTepPHOIO
3a3yOpeHOI0 YallleyKol0 B HVDKHIV YacTMHI «IUIofa», OysIo BUSBIIEHO
B MOT'wIax BepIIHMKIB y JIypucrani. [Hkos BoHM Oyiiu yBiH4UaHi 300pa-
JKeHHAM ITaxiB Ta iHmmx TBapuH. Kosv BOTH 1 10ro KiHb IIOMUPaJIv, TO
JIypU XOBaJIM 1X B OAHIV MOTWII Pa3soM 13 KiHCBKMM CHOPSIIKEeHHSIM
i 30poeto. Inig rpanaTa, OaraTmi HaciHHSAM, SIKMUW Bifl IIpajiaBHiX YaciB
supomyBaim Ha IliBnennomy Kaskasi, B Ipani Ta LenTpanpHin Asii,
BBaKaJIMI CMIMBOJIOM JIOCTaTKy ¥ pomtodocTi. «Ockitvku mpaduyiixo 66a-
Kaaocs, wo 036oHu HAadiAeHi cu010 3axuuamu 6i0 wixoou ma Beix Budib 3.a,
a MAaxKoXX NPUHOCUMU YCNix, Y momy uucai oenHuil, He oubHo, wjo 6oHu 0yau
Gioaumi y popmi eparamib. Hocinua 036016 Haby.s0 0cobaubo wupokozo no-
wupeHHs 6 mux 3emaax, 0e nepioOuyHi nocyxa i CNpUHUHeHUIl Heto 20400 No-
cmabuau nio 3aepo3y He MIALKU KUMMA Meuikanyib, a 1l ixxi cmada, omapu ma
dopoeoyintux koetl. HeBeauxi 036inouku y hopmi epanama A100u 4acmo Hocu-
AU AK masicmManu, a 0360HuKu 0i16ui020 posmipy Bimiasu Ha wiui KoHer ma iH-
wux domawinix méapun. I'pynu marernvkux 036inouxi6 uacmo npuxpawiaisu 8y-
30euxu kouet» (Spear 1978, pp. 83, 90).

Y nitepaTypi HaBepIIsa CKipCbKOIO 4acy 4acTO Ha3MBaIOTh «ITyMKU-
MW» V1 BUSHA4alOTh SK IIpeMeTV, SIKi «IIOPOIKyBal He MY3MKY, a IIIy-
MOBe TJI0, ITI0 ITOCVITIOBAJIO ePeKT ITeBHOro AivicTBa» (Piasiko 2013, c. 19).
Ajte BapTO 3a3HauUMTH, IO IIYM — Iie 3BYK, HeOaKaHUM I CJIyxada,
Oe33MicToBHMIL, OO pasHIOBaIbHMI, Bunagkosumt (Tarwtop 1978, c. 301).
BusHaumnTy, siki 3ByKM, BUIaHi OUIBIIICTIO TOICTOPUYHMX IHCTPYMEHTIB,
€ My3UYHUMM 200 HEMY3MYHMMM, Ha[I3BMYaHO CKJIaJHO, OCKIJIbKI He-
Mae€ yHiBepcaJIbHOTO BU3HauYeHHs My3UKM. OIO3MLIis My3UKU 1 HeMY3U-
KU € CKOpiIlle Cy4acHOIO KOHCTPYKIII€IO, Tak caMmo, sK y XVII crosiTTi ic-
HYBaJIO pO3[UIeHHs Ha musica Ta amusica. lepiire o3Hava1o cripaBXHIO
LIepPKOBHY MY3MKY, a Ipyre — My3MKY IIPOCTUX JIrofert. I xoua joam crii-
BalOTh, IPalOTh, TAHIIOIOTH i BUOAIOTH 3BYKM, eTHOrpadpiuHi J1aHi CBin-
4yaTh, 110 B OUIBIIIOCTI MOB CBiTy HeMa€ eKBiBaJleHTa CJIOBa «MYy3MKa».
B My3uuHiVi apxeos1orii OHi€r0 3 HaMBaK/IMBIIINMIX O3HAK MYy3VKI BBaXKa-
I0Th «HaBMVCHICTb», a My3MKY HaBiTh BU3Ha4YalOTh K «HABMVICHW 3BYK».
IIpu 11bOMy SIKiCTB 3BYKy MOXKe OyTu H0HaTKOBOIO ab0 APYyropsIHOIO
dyuxkiiero (Kolltveit 2014, pp. 78-80).
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[leprry cripoOy BMBYUMTY 3By4YaHHs HaBepilnl Kapriarcekoro Oaceiiny,
a TaKOX [I3BIHOUYKIB, IO YacTO iX CyIIpOBOMXYIOTh, 3aivicHmB K. bakai.
Bin 3ayBakuB, 110 HamMBaXXJIMBIIIMMM OOCTaBMHaMM, IO BU3HA4YaIOTh
BIITBOPIOBAHMII 3BYK, € MaTepiaJl 3ByKOBOI'O IHCTPYMEHTY, MaTepial,
po3Mip i Bara KyJybku, ¢popma Kopirycy (OyOoHIIst), oro po3Mipu, Kijib-
KICTB 1 pO3TalllyBaHH: OTBOPIB, Bara IHCTpPYMEHTY, a TaKOX CWIa Vi PUT-
MiuHicTh pyxiB (Bakay 1971, p. 59). bysio BusHaueHO 4acTOTy rOJIOBHOY
HOTW Ta HaVIOCSDKHIIIMX 00epTOHiB. Y pe3ysbTaTi JOCIIAHMKY BAAIOCs
BCTAHOBUTM, 110 IIpeIMeTH 3 00’ €MHIIIMM KOPITyCOM i OiJIbIIIOI0 Baroxo
MarOTh BUILINI TOH 3By4YaHH:, a HEIMOIIKOIKeHWI eK3eMIUIAp i3 Hail-
HVDKYM TOHOM MaB HeBeJIMKMI 00’ €M KOPITyCY i Bary. 3By4aHHs BUSBU-
JIOCh «MY3UYHO BupaxeHMM 1 MenonirHvM». K. bakai mipgxpecoe, 110,
Ha VI0ro yMKY, i MaricTpy, i KopucTyBadi (a0o MOKyIIIi) HaBepIl roda-
JIVL TIPO Te, 11100 3a0e3rieun T mpueMHMN My3uaHnit edekt (Bakay 1971,
pp. 66, 67). IlisHimie OyJyi0 ImpoBegeHO MY3MYHO-apXeoJIoTidHe IIO0CIIi-
JDKeHHs IHCTPYMEHTIB Ta 3BYKOBVIX 00’ €KTiB pi3HMX er10X, 30KpeMa J13BO-
HiB i 0yOoH11iB [lyHaricekoro perioHy (Pomberger 2016).

Crmparodrick Ha 3a3HadeHi poboTH, B aHaIOTiYHMI criocib Oys1o mpo-
aHasTi30BaHO 13 HaBepII ckidcbkoro vacy 3 ¢poxnais HarrionasHOro Mmysero
icropii Ykpaiuu, YepHiriscbkoro o01acHOro iCTOPMYHOrO My3el0 iMeHi
B. B. Taproscekoro, IncturyTy apxeosnorit HAH Ykpatau * fIk cBiguntb
KapTa (puc. 1), ObrblIicTh 3HaxinokK (9 ex3.) 11os’s13aHa 3 I locysursam. e Ha-
Bepirs 3 Kyprany 1 0is c. Boskis1ii poskoriok 1897 p.; Kyprasis, po3koria-
Hux B. B. XBomikoro 6 ¢. Oxcrormaii y 1897-1899 pp.; xypranis 3 i 5
Oir1s c. I'lomiBKa, a TaKoXX 3HaXigKy Oe3 apXxeosIorivHOro KOHTEKCTY 3 Kyp-
raHiB Pomencekoro nosity (Ilepesomumkosa 1980, puc. 3: 11, 12; 4: 3; 6:
4-6) °. 3 mam sTok JlicocterioBoro [TpaBobepexoks TOXoauTh TPY HaBep-
IIISL: IBa 3aJ1i3Hi KOBaHi 3 IToxoBaHHs 2 KypraHy Pen’sixysata Morusia Ois
c. Marycis (VMibunckasi, Mosonesckut, Tepenoxkua 1980, puc. 13: 2, 3;
17:9, 10) Ta onHe OpoH30Be HaBepIld 3 po3Korok A. @. Abasu O c. Ba-
cwipkiB (babenko, JlidanTint 2019, puc. 4). Onue ex3eMIUIsIp Oys10 BUSB-
neHo B [Topecinni mo6mmsy Yepnirosa (I[lepesomumkosa 1980, puc. 7: 2).

*  Bucrosimioro mMpy BASYHICTH 3aBigyBadlli HAyKOBO-IOCIITHOTO Bimily HammaBHi-

11101 Ta cepeqHbOBiYHOT icTopii Ykpaitau M. O. CtpesrbHUK Ta iHImM criiBpobiTHMKaM Harri-
OHAJIBPHOTO My3elo icTopil YKkpalHu, cTapIiiit HayKoBi criBpobiTHuI YepHiriscpkoro o0-
JlacHOTO icTopryHOoro Mysero iMeHi B. B. Taproscekoro JI. @. Curin Ta cTapiioMy HayKoBO-
My CHiBpOOITHMKOBI CeKTOpy HaykoBux ¢oHAiB IHcTuTyTy apxeosorii HAH VYkpainn
O. B. IlerntexaHnto 3a cripusiHHA y po0OOTi 3i 3HaXigAKaMI.

> HaseneHo nocwiaHHs Ha y3araibHeHY cTarTio O. B. [TepeBog4nKoBOi, B SIKivi MiCTUTB-
cs1 indpopMaliist mpo mnepiry myOsIiKalliro 3HaxioK i BifIIOBinHY j1iTeparypy.
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Puc. 1. ITormmpents HaBep1 jticocTertoBoro I logHiTpos’st ckidcbKOro Yacy, sKi 3rafilaHo B CTaTTi:
1 — Martycis, Penr’sixyBaTta Morwia, moxosaHHs 2; 2 — BacwibkiB, KypraH po3KOIIOK
1895 p.; 3 — BoskiBlii, kypraH 1 poskonok 1897 p.; 4 — OKCIOTMHIIi, KypraH po3KOIIOK
1897-1899 pp.; 5 — Ilomniska, Kypranm 3 i 5; 6 — POMeHCHKWMII IIOBIT, BUIIA/IKOBI 3Ha-
xinkn; 7 — Yepmniris, Tarapceka I'ipka, Bumnagkosa 3Haxigka 1910 p.

Martepiarmt moxoBaHH4 2 KypraHy Pen’sixyBata Mormia 6iys c. Mary-
ciB, Kypranis 3 i 5 Oisti c. [TomiBka, Kyprany 6i1s c. Bacvipkis, Buiagkosi
3HaxigKM 3 PoMeHCHKOTO IIOBITY Ta OKOIMIIh YepHirosa CMHXPOHI3YIOTh-
Cs1 3 «MOJIOZIIIONO Ipy1oro» KemrepmecbKnx KypraHiB i JaTyIOThCsI OCTaH-
HbOI0 uBepTIO VII — mouatkom VI ct. (Dpimx 2000, c. 77, 78; I'peuko 2013,
c. 147). XpoHorsioriro OiKoHIYHVIX HaBepIll, yBiHUaHMX PirypKaMu OJIeHiB,
3 Kyprany 1 Oins c. Boskisilii po3koniok 1897 p. i kypranis 0isg c. Okcro-
TUHII po3konok 1897-1899 pp. Bu3HauarOTh Ha OCHOBI JaTyBaHHS 4OP-
HOJIAKOBOI'0 KaH@apoIoAiOHOro Kilika 3 HaIIMHMM BaJIMKOIIOAiOHVM
BiHIIEeM, a TAaKOXX HAJIOOHMKA y IO€HAHHI 3 KpWJIOHOAIOHMMY HaIITiYHM-
KaMy, aHasioriunvmmu 3HavigenuMm y Coroci, bepasHcbkoMy Kyprati,
Tosctint Morwii i1 Lym6barii, xistewm niepiroi usepti IV ct. 1o H. e. (ITo-
e 2014, c. 288; Asnekcees 2003, c. 296).

HiameTp 3ByKOBOIO KOPITyCy HaBepIll Bapiroe Bif 4,3 1o 7,2 cM, 3araiib-
Ha Bara BMpo0iB cTaHOBUTH Bifg 224 1o 981 r. BcepenmHi Bcix HaBepit 30e-
pirincsa MeTaJleBi KyJIbKIM — Bifl OJJHI€T 10 TpbOX. 3e0UIbIIIOro BOHM 3a-
JIi3HI 71 MaIOTh IiamMeTp Bifg 1 1o 2,6 cm (Tabdot. 1).
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Tabauysa 1
3arasibHa XapaKTepVCTMKA HaBe Pl

No Mare- Bara | diamerp | Marepi- | Kine- | [diametp
s /r_x Micne3HaxomKeHHsI | piajl Kop- | 3arajib- | KOpIycCy | aj Ky- KicThb | KyJIbOK,
nycy Ha,T | max, MM | JIbOK | KYJIbOK MM

Marycis, Pert’sixyBaTa
1 |Morwia, IoOXoBaH- 3aJTi30 363 43 3aJ1i130 1 20
H4 2,HaBepra Ne 1

Marycis, Pert’sixysaTa
2 |Morwia, I1oxoBaH- 3aJTi30 294 48 3aJIi30 1 18
Hs 2, HaBepud No 2
BacwibkiB, KypraH

3 posKoriok 1895 p. OpoHnsa 224 48 3aj1i30 1 20
Boskisii, Kypran 1
4 |poskomok 1897 p., OpoHnsa 861 68 3aJ1i30 2 10

Hasepis Ne 1
Boskisiii, Kypran 1
5 |poskonok 1897 p., OpoHsa 981 72 3aJ1i30 3
Hasepst Ne 2
OKcroTnHIIi, Kypral
po3Komok 1897-

6 1899 pp., Hasep- Opon3a 622 53 3aJTi30 3 10
st Ne 1
OkcroTnHI, Kyprad
po3korok 1897- . »

7 1899 pp., Haseprs OpoHsa 495 54 3aj1izo 3(7)
Ne 2

g llomiska, Kyprari 3, samiso | 456 59 3a7Ti30 1 24
Haseprs Ne 1

o |Mlomiska, Kyprams, | .0 | 478 63 sa7is0 1 26
Hasepst Ne 2

10 |IIomiBka, Kypras 5 OpoHsa 342 51 3aJ1i30 1 24

11 |POMEHCBKMANIOBIT, | o o0 | 477 54 sa1i30 1 17
Hasepis Ne 1

12 PomenHchKui TOBIT, OpoHsa 490 57 3as1iz0 1 17
Haepis Ne 2

13 Hepriris, Tarapepka OpoHsa 408 50 OpoHs3a 1 14

lipka

Hagepis 3 0yboHIIeM rpymosuaHol dopmu 3 okomib YepHirosa,
3HaVi[leHe Ha JliBoMy Oepe3i p. lecHu B ypouniiti TaTtapcbka I'ipka 1910 p.
MiCHEBVMM MEITKAHIISIMY, BiIJTUTO 3 OpOH3M, BCcepeanHi MiCTUTBCS OpOoH-
30Ba KyJibKa giamerpoMm 1,4 cMm (puc. 2: 1-3). 3BydyaHHs OyJio 3ammvcaHe
3BYKO3aIlMICYBaJILHMM IIPUCTPOEM Yy IIpuMilleHHi Mysero. Llen sammc
3aBaHTa)KeHO B IIporpamMy ayngiosisyastisarii Audacity 3.2.3. PiBeHb 3ByKy
BUMipsgHO Ha BifictaHi 30 cMm 1o MikpodoHa. lapHicTb 3By4aHHs OyOoH-
11 HapepIlsl OyyIo BM3HA4YeHO 3a JIOIIOMOI'OIO 3BYKOBOI'O iHKEeHepHOTO
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Puc. 2. bpor3oBe HaBepIIIs 3 KoJIeKIlil YepHiriBcbkoro 061acHOro icTOpMYHOro My3eto iMeHi
B. B. Tapnoscpkoro, inB. Homep YOIM A-50:
1 — opuriHanpHU BULTIA; 2 — cxeMa; 3 — POTO KYJIbKM BecepeHi 0yOoH1is (poTo
i prCyHOK aBTOpa)

Puc. 3. HacToTHNMI aHaITi3 HaBepIs 3 KOJIeKIlil YepHiriBcbKOro 0671acHOTO iCTOPMYHOTO My-
3ero imeHi B. B. TapHOBCcbKOrO
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KaJIbKyJIsiTopa sengpielaudio9 © 3a piBas moBkoymIHbOrO 1rymy 41 j1b.
3Haxigka Mae miaraszoH yactoT 105-16390 I'n. OcHoBHUM TOH 3By4YaHH:
OyOonI1sa HaBeprrs 3a yactoTu 3265 I'tt (G#7) (puc. 3). PiBeHb 3ByKYy cTa-
HOBUTH 80 Ab, 110 HOMIMPIOETHCA 3 TIi€IO XX YaCTOTOIO Ha BifIcTaHb 26,74 M
(pwc. 4). 3anmcaHnil opuUriHaJIBHUM 3BYK HaBepls 3 TaTapcbkoi I'ipku
MO>XXHa IIOYyTHU B My3UM4HOMY Bifeo Ha YouTube 7,

Puc. 4. Po3paxyHOK JaJIbHOCTI 3By4aHHs HaBeplilsd 3 KoJleK1ii YepHiriBcbKoro obsacHoro ic-
TOpUYHOTro My3ero imeHi B. B. TaprHoscekoro

3a BKa3aHOK CXeMOIO IIpOoaHaIi30BaHO iHII 3Haxigku. PesynbraTtn
HaBezleHO B Ta0s1. 2. MaTepias 3aJ1i3HMX HaBepIIl BUSBUBCS 3HAYHO MEHIII
CTiVIKMM J10 KOPO3il, TOMY IXHE 3By4aHHS iCTOTHO Bi/Tpi3HsA€TbCA Bist OpoH-
30BUX. TvIM He MeHIII, IHTeHCUBHICTb 3BYKY 3aJIi3HMX HaBepIll 3a piBH:A
IOBKOJIMIITHBOTO Iymy 35-44 nb xommBaeTeca B mexax 60-73 nb. OTxe,
HaBiTb 3a HAsIBHOI'O CTaHy IIpeMeTiB IXHe 3By4aHH: 3 Ti€I0 CAMOIO YacTo-
TOO MOIJIO O TToImproBaTycs Ha Bicrass Bifg 4,48 1o 7,91 m. Cepen 6pon-
30BVIX HaBepIII HAMTHVDKYMT PiBeHb 3BYKy Ma€ HaBepIiis 3 OyOoHIIeM Hail-
MeHIoro pgiamerpa (Bacwibkis). He migTBepawiIocs npuiylneHHs
O. B. IlepeBoqumKoBOI IpO Te, M0 HaABHICTH BEPTUKAIBHMX ITeTelIb Ha
OyOoHIIi (xapakTepHa O3HaKa Ii3HbOI cepil 3HaXiOK) 1 HiIBilTyBaHHA 3a
IX JOIOMOrOIO [I3BIHOYKIB BMHMKAE YHACIIOK 3MEHIIeHH:d PpO3Mipy
oTBOpiB Ha KopIryci HasepItsa. Ha gymky mocrmimamiti, 6yOoHers Mas Om
CTaTM IJIyXVM, a 3By4aHHs ripmmM. TakmM 4MHOM, BUHMKasIa O rtoTpeda
B JIOIATKOBMX IIifBickax y Burrsidi n3BiHoukiB (Ilepeomumkosa 1980,
c. 41). PiBensb 3ByKy nepebdyBac B iHTepBasii 60-73 1b, 1110 11i7IKOM CIIiBMip-
HO 3 piBHeM 3ByKy paHHix Hasepit (48-80 ob).

Ortxe, MeTasieBi HaBepIs cKidecbkoro vacy Cximroi €sponu Briepiie
OyJs10 HOCIIiIKeHO aKyCTUYHO, a OpUriHaJIbHe 3By4YaHHs VX IIpeJIMeTiB
CTa€ JOCTYITHMM IIIMPOKOMY 3arajly uepe3 My3ud4Hi Bizeo Ha YouTube.

¢ http://www.sengpielaudio.com/ calculator-distance.htm

7 https:/ /youtu.be/NpsfsUUDsFE?feature=shared
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Tabauys 2
IHTeHCMBHIiCTH, YacTOTa Ta Aiania30H 3ByYaHHS HaBepIil

No . PiBeHB OcHOBHU . HanbHICTH
Miciie3HaxoKeHHA [iama3oH 4acToT
3/m 3BYKY TOH 3BYYaHHsI
Marycis, Pert’sixyBara
1 |Morwia, ITIOXOBaHH 2, 73 nb 2788 I'ns (F7) 46 - 16 408 I'rg 7,05 m

HaBepra Ne 1
Marycis, Pert’sixyBaTa
2 | Morwria, toxoBaHHS 2, 65 nb 1277 T (D#6) 47 -16 415 Ty 791 Mm
Hapepirst Ne 2
BacwuibkiB, Kypran pos-

3 Koriok 1895 p. 48 nb 3597 I'y (A7) 47 -16 594 T'11, 0,42 M
Boskisili, Kyprau 1 pos-
4 |xomok 1897 p., 66 1b 7539 I'tt (A#8) 54 -16 391 I'nx 71m

Hasepis Ne 1
BoskiBili, Kypras 1 pos-
5 |komoxk 1897 p., 73 nb 6402 T'y (G8) 57 -16379T11 12,62 m
Hasepist Ne 2
OKcroTuHII, Kyprasn
6 |poskomok 1897-1899 60nb | 4956 I'y (D#8) | 58 -16399I'g 4,48 m
pp., HaBeprs Ne 1
OkcroTnHIi, Kypral
7 | poskorok 1897-1899 63 nb 4621 I'ry (D8) 80-16201 I 251 M
pp., HaBepirst Ne 2
IlomiBka, KypraH 3, Ha-

8 seps No 1 60 nb 2989 ' (F#7) 50 - 16 400 I'rt 5,02 m
IlomiBka, KypraH 3, Ha-

9 seprrs No 2 71 nb 3438 T'y (A7) 52 -16 401 I'nt 4,48 m

10 |IlomiBka, KypraH 5 72 nb 5830 I'ry (F#8) 65-16395I'11 7,96 M
PoMeHCcBbKMIT TTOBIT,

11 Hasepims No 1 81 ob 4904 Ty (D#8) | 26-16382T1 22,44 m
PoMeHCcbKMIT TTOBIT,

12 Hasepis No 2 70 ob 5673 I'y (F8) 53 -16399 I'tt 8,93 m

13 | lepwiris, Tarap- 80B | 3265Tu (G#7) | 105-16390T | 2674 m

cpka l'ipka

HaocTtaHok xoTisiocss O momaTy KislbKa IITPMXIB O HWUTaHHS IIPO
dyHKIIiOHa/IbHe IIpU3HaYeHHs HaBeplll. KOHTeKCT 3HaXiIOK CBiIUWTBH,
IO 1Ii IpeaMeTy 30epirajiice y moxXoBaHHAX OCiO i3 BMCOKMM coOlliaib-
HVM 1 CAaKpaJIbHVM CTaTyCOM, a TAKOX Y PUTyaJIbHVX KoMIutekcax. Cirym-
HVIM BUJIAE€THCS 3ayBaK€HHS IIIOI0 OCi0, 110 «HOCSTH I3BIHOUKM» abo
«jingling members of community» (Rainio 2012, pp. 374, 375). BctaHOB-
JIEHO, 1110 B PaHHBOCKI(PCHKMI Yac HaBeplIs IepeBakaloTh Y YOJIOBIUMX
IIOXOBaHHAX KOUIBHUIILKOI €JIiTU 13 MepUIIOHJILHUM OPIEHTYBaHHIM
HeOiX4MKa, 110 BUIIPOCTaHW Ha CcIIHi. Po3TarryBaHHs HaBepIll y rpo0-
HUIIAX JOBOAUTS, 1110 HaOOI'PYHTOBAHIIIIOKO € BePCis IIPO X HAJIEXKHICTh
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110 ZIeTasieVl IOXOBaJILHOIO BO3y. € IIificTaBy BBaXKaTu 111 IIpeaMeTH eJie-
MEHTOM «iHTepHaITiOHAJIbHOTO CTWIIO eJIiTV», TOOTO aTprOyTOM eJliTHO-
ro IpoIapKy (ctaHy) BoxXiB i BoiHiB. IToaiOHi 38 13Kk i mapasiesi 6ysio
IIPOCTEXEHO B MaTepianbHint KynbTypi Ilepenkaskasss i LleHTpanbHOL
€Bponn B HoBouepKacbkuit yac. [loBo3ka (kosticHMIIA) B 000X BUITaIKax
TYT € 3HaKOM HaJIe)KHOCTI 10 BOTHCHKOT apVICTOKpaTii, a OTXKe He Ma€ KOH-
KPEeTHOI'0 BOEHHOTO a00 TpaHCIIOPTHOrO ceHcy. LlikaBo, 110 yIIpsbK i cama
II0BO3Ka pO3TaIllOBaHi Ha ITiBeHb Bij1 rroxoBaHoro (Pare 1992, p. 195; Dp-
x 1994, c. 48, 49). 3azHaueHo, 1110 Tpaauilia HaOyBae pO3BUTKY Ta 30e-
piraeTbcs 11y ckidpebknit vac (Dpimx 1997, c. 29). Lipomy He cyniepeyaThb
i BUCHOBKM, 3p0o0JsIeHi Ha OCHOBi aHaJIi3y BCiX BiIOMMX Ha e/l MOMEHT
3HaXiIOK HaBepl i3 TepuTopil CxigHoi Ta LlerTpasbHOI €Bporm Ta IXHixX
KOHTEKCTiB.
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SOUNDS OF SCYTHIAN POLE-TOPS

Olena Frunt PhD student, Institute of Archaeology of the NAS
of Ukraine

The article presents preliminary results of the sound analysis of the metal
pole-tops, which were distributed in the Scythian period. The sound level,
frequency, sound distance and musical note are determined. Even though
our study is limited to small number of artifacts from the Eastern European
forest-steppe, an experimental research approach can provide more infor-
mation about these objects. This will allow us to get closer to understand-
ing the possible function and cultural significance of the Scythian pole-tops.

Keywords: Scythian period, musical instruments, idiophones, rattles, pellet bells,
recording.
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