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PO3BUTOK JU3AHHY PO3KJIAJTHUX X-TOJAIBHUX MEBJIIB
BIJI CTAPOJABHBOI'O CBITY 10 ITOYATKY XXI CTOJIITTA

CratTs MPHUCBAICHA TOCTIHKCHHIO ICTOPHKO-KYJIBTYPHOTO PO3BHTKY MICPILIOTO MPHHIIMIY TpaHC(HOopMALil B TU3AHHI
Me0utiB. Posrisan moOynosu nepmmx 3pa3kiB 00 €KTiB MEOJICBOTO MECTEIITBA JAHOTO THITY TPaHC(OpMAITii HAJAB MOYKIIUBICT
3pOOHTH MOPIBHAJIBHUI aHAM3 X-MOJIOHOI KOHCTPYKTHBHOI CHCTEMH IPOTSTOM O3HAUCHOTO ICTOPHHMHOTO Iepiony. Ma-
TepiaTaMH IHOTO JOCTIIKCHHA, OKPIM HAYKOBHX POOIT, CTATCH, TC3 Ta CICKTPOHHHUX PeCypciB, Oyim MiHiaTropu vaciB Ce-
PEAHBOBIMMLL, YKUBOIMCHI MOJ0THA MarcTpis X VI ta XVII cr. AHam3 cyyacHMX TCHIACHUIN B AW3aiHI MEOIB HA/TaB MOJK-
JMBICTh 3a3HAYWTH OCHOBHI HANPSAMKH 3aCTOCYBAHHS CKJIANAHMX X-TIOJIOHUX CHCTEM 1 BHSIBUTH IICPCICKTHBH PO3BUTKY
JAHOTO THITY TpaHC(HOpMAIIii.

Knmiouosi cnosa: Medmi-tpancopmeps, X—To1i0Ha CHCTEMA, KOHCTPYKTHBHA CHCTEMA.
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PA3ZBUTHE JAU3AMHA PACKJIATHOM X-OBPA3HOM MEBEJH
OT APEBHEI'O MHUPA 1O HAUAJIA XXI CTOJIETHSA

JlaHHas CcTaThA MOCBSINCHA MCCICAOBAHUIO HCTOPHKO-KYJIBTYPHOTO Pa3BUTHS IIEPBOTO NPHHIMIA TPAHCHOP-
MaIuH B Ju3aitHe MeOen. PacCMOTpeHIE MOCTPOCHMS MEPBBIX 00pa3IoB MeOCIH, C MPEUMCHCHHEM X -00pa3HOTO THIIA
TparCc(HOopMAIH, TPSIOCTABAI BO3MOXKHOCTh CACNIATh CPABHHTCIGHBIH AHATH3 JAHHOW KOHCTPYKTHBHOH CHCTCMBI B
TCUYECHHH OOO3HAYCHHOTO HCTOPHUYECKOTO Iepuoja. MarepuamaMu AAaHHOTO HCCJICTOBAHUS, KPOME HAy4HbBIX padoT,
CTarell W 3NEKTPOHHBIX PECYPCOB, OBLIH MHHHUATIOPHI BpeMeH CpeTHEBEKOBbS, KUBOIMMCHBIC MOJOTHA MacTepoB X VI u
XVII cr. AHamm3 COBPEMCHHBIX TCHACHIMHA B AW3aiiHE MEOEIHM IMPEIOCTABHI BO3MOKHOCTH OIPEICIHTh OCHOBHBIC
HANPABICHUS MPUMCHEHHS CKJIATHBIX X -00Pa3HBIX CHCTEM U BBLIBUTH MEPCIICKTUBBI X PA3BHTIL

Kmouegvie cnosa: medems-Tpancdopmep, X-00pa3Hasi CHCTEMA, KOHCTPYKTHBHAS CHCTEMA.
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THE DEVELOPMENT OF FOLDING X-SHAPED FURNITURE
FROM THE ANCIENT WORLD TO THE BEGINNING OF THE XXI CENTURY

This article is devoted to the study of the historical and cultural development of the first principle of transformation
in furniture design. Consideration of constructing the first examples of furniture, with the use of X-shaped type of transfor-
mation, provided an opportunity to make a comparative analysis of the structural system within a designated period of history.
Materials of this study, in addition to research papers, articles, and electronic resources were miniatures of the Middle Ages,
paintings of masters of the XVI and X VII century. Analysis of current trends in furniture design made it possible to determine
the main directions of application Folding X-shaped systems and identify their development prospects.

Throughout the history of the furniture design in each historical period the samples of X-shaped folding furni-
ture were always presented. This work aims to study the characteristics of folding furniture constructive solution that
allowed them to go through all the styles and epochs from the times of the ancient world to the beginning of the XXI
century. The research of the history of one of the first principles of transformation allows manufacturers to track chang-
es in the morphological and constructive development of furniture formed by using the X-shaped circuit. A large num-
ber of implemented design facilities and the lack of domestic primary research on the formation and development of the
furniture that transformed through the use of X-shaped system determine the relevance of the study.

Existing scientific journals, publications and theses issues morphology, composition and structural features of
X-shaped furniture, transforming the consideration of viewing it only in the context of a particular historical period
analysis, stylistic direction or copyright conceptual solutions.
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The research of the history of development, improvement of structural and compositional principles of for-
mation, emphasizes the necessity to define the origin of the term "furniture - transformers." The word "furniture" has
roots «mobilis» — mobile, the one that moves easily. That is, initially considered only mobile furniture furnishings, in
contrast to fixed devices for storage of various items and for lying and sitting which usually were the walls and parts of
the building. Later the term "furniture" grown into the phrase "built-in furniture," stationary furniture, cladding panels
for special purposes (ships, medical, etc.). But there is a category of furniture, which is made by moving the motion of
its parts to perform new functions. These furniture-transformers may be converted differently in order to achieve the
desired purpose. The term "transformers" involves reconfiguring, moving parts of the common form.

Exploring the history of furniture transformers, one could argue that assembly X-shaped design is the most an-
cient and most widespread. During the development of society and changing stylistic trends, X-shaped assembling fur-
niture was always present in the living space of man. For centuries, based on X-shaped structural system, stools, chairs,
and tables were made.

One of the first types of furniture-transformers, preserved to our time, is the original X-shaped chair. For cen-
turies, chair assembly was considered one of the most important pieces of furniture. In ancient civilizations, it was val-
ued not only as a unique object but as a status symbol. The earliest examples assembling furniture is ancient Egyptian
Pharaoh Tutankhamun stool, XVI BC (made of ebony, ivory with gold accents) and Roman assembly table (made from
marble, bronze, decorated with mosaics). From ancient Egyptian design, stool assembly had become very common due
to its simplicity of the structural system, consisting of two crossed frames, axles and connected top box attached elastic
material.

In ancient Rome, a new type of folding furniture on X-shaped scheme — the curule chair that was made of
bronze or wood with cross legs under the seat appeared. It is believed that this type of furniture was popular in use in
ancient Etruscans, who later brought it to Italy.

Later, in the Middle Ages, recliners become conventional furniture. This study confirms miniatures depicting
the daily life of peasants, townspeople, and nobles.

The development and improvement of the woodwork in the XV century influenced the emergence of a new
version of X-shaped stool, whose design was based on two intersecting lattice planes dialed the rails, connected by
transverse bars, with a seat rail. This structure led to the creation of the basis folding chairs with backrest - "klismos",
and then the chair with armrests. By the end of the XV century, in Italy and then in Europe, there were several varieties
of assembly seats on the X - shaped base. The most common were two types - "savonarola" and "danteska."

The design recliners "danteska" was the most comfortable and widespread in Western Europe, which is clearly
evidenced in the study of paintings by Dutch Masters of the XVII century. These artists include Jan Steen, Adriacn van
Ostade, Frans van Mieris Elder and Pieter de Hoch.

The usability and the feasibility of the X-shaped system of transformation reflected in the use of the scheme for
derivatives martial furniture that were used at all times in many countries of the European continent and North America.
In derivatives and road, furniture folding systems was preferred due to the possibility of compact transportation and
storage that was much larger than the fixed furniture.

In the second half of the XX century, the development of furniture-transformer design that is formed through
the use of X-shaped system can be divided into areas: distribution of the traditional form of folding furniture under the
scheme "X"; complications of cross-system assembly elements; furniture-transformer that folded into the plane.

The analysis of current trends in furniture design provided an opportunity to identify three main areas of appli-
cation of X-shaped folding system transformation, indicating the feasibility of its use and allows you to define ad-
vantages: benefits of storage that saves space; the possibility of furniture, transformed through the use of X-shaped sys-
tems in different materials; the simplicity of transportation rollaway X-shaped furniture; the possibilities of artistic ex-
pression form X-shaped folding furniture.

Key words: furniture-transformer, X-shaped system, structural system.

IHocranoBka npodsaemu. [Ipotsarom icTopii po3BUTKY au3aiiHy MeOIIB B KOXKHO-
MY 1CTOPUYHOMY BiJIPi3KY 3aBKAM OyJIM MPUCYTHI 3pa3kh X-MOAIOHMX CKIaJIaHUX MeO-
niB. L poOoTa HanmpaBieHa Ha JOCTKEHHST 0COOMMBOCTEN KOHCTPYKTUBHOTO PILICHHS
CKJIaJaIbHAX MEOIB, 10 A03BOJIMIIO IM MPOMTH KPi3b yCi CTWII Ta €moxu 3 vaciB Cra-
POoAaBHBOrO cBITY 10 noyarky XXI cromtrs. JloCmipKeHHs 1ICTOpii PO3BUTKY OJHOTO 3
NEPINX MPUHIMIIB TpaHcpopmaili MeOIIB HAAE MOXKIIMBICTh MPOCIIIUTH 3MIHU B
MOP(OJIOrTYHOMY Ta KOHCTPYKTHBHOMY PO3BUTKY MEOMIB, C(POPMOBAHMX 3ABISKH BH-
KOPUCTAHHIO X-TOAIOHOI cxeMH. Bemika KinbKICTh peani3oBaHUX AU3aifH-00 €KTIB Ta
BIZICYTHICTh BITUM3HSHUX (PYHAAMEHTAIBHUX TOCHIHKEHb 3 (POPMYBaHHS Ta PO3BHUTKY
MEOJTIB, 110 TPAHC(POPMYIOTHCS 3aBISKA BUKOPUCTAHHIO X-MOAIOHOI CUCTEMH, 3yMO-
BJIFOE AKTYaAJTbHICTh JOCIIIKEHHS.
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AHaJII3 OCTaHHIX AOCHIKeHDb i myOJiKkamiii. Y HasSBHUX HAYKOBUX BUIAHHSX,
nyOJTIKaIisaX Ta Te3aX NUTaHHS MOPQOIIOTii, KOMIO3UIIT Ta KOHCTPYKTUBHUX OCOOIMBO-
cTiaX X-noaiOHMX MeOiB, M0 TPAHC(HOPMYIOTHCS, POMISIAETHCS JIMIIE B KOHTEKCTI
aHali3y OKPEMOro ICTOPUYHOIO MEPIOAY, CTHWIBOBOIO HAmpsMy YA aBTOPCHKO-
KOHLICNTYAJIbHOTO PIIICHHS.

IcTopito po3BUTKY Ta (GOPMOYTBOPEHHST MEOTIB-TPaHC(HOPMEPIB aHATI3YBAIN SIK
POCIMCBKI, TaKk 1 3aXIJHOEBPOMEHCHKI JOCTIIHUKHN, 30kpema: Kanepa ML, Jlmurt-
pieB IO.A., I'yrman I'.B., Kpaes B.H., Kyp’eposa I'., beno3sopora B.T'., IHGK O,
Ky6a M., Inkopa 5., Jle6enes B.1. IcHye Bemuka KinbKicTh myOuikariif, ne me6i-
TpaHcopMepH ONMUCAHI Ha PiBHI 3 1HIMMK Tunamu meomie: Mumep 1., Kec /1., JlyH-
kaH A., lon b., Tanrypal'., I'payonep B., XKano I'., Xaapd P., JIxekcon M., Kynep 1.,
Hoync /1., Eaaproc /1., Koneman E., Kome E., Xin XK -1, ITaen K., Benbuep M., Mernb-
x03 A., Pikkapmi-Ky0it M., MoGep P., Jlanr P.B., Anrenoroprep I1., bakep @., bakep K.,
Cadpdopt @. Ta 1.

Mera crarTi nossirae B aHasl3l PO3BUTKY KOHCTPYKTHBHUX OCOONMBOCTEH X-
noaiI0HMX 00pa3HUX CKJIAAAIbHUX MeOIIB Bl YaciB CTapoAaBHBOIO CBITY 0 CyYaCHUX
JM3AHHEPCHKUX PILICHb.

Buxniaa ocHoBHOTO martepiasy. J{ocoiKeHHs 1CTOPIi PO3BUTKY, BAOCKOHAJICH-
HSl KOHCTPYKTHBHUX CHCTEM Ta MPUHLMIIB KOMITO3ULIIHHOTO YTBOPEHHS, HEOOX1IHO
O3HAYUTH TOXO/UKEHHS TepMiHy «Mmelmi-Tpancdopmepn». Came CioBo «Melim» mae
KOPIHb «mobilisy — pyxJIMBuii, TOM, IO JIETKO NepecyBacThes. 10010, cnoyarky MeOis-
MU BBQKIKCS TUTbKM MOOUIbHI MPEAMETH OOCTAHOBKHM, HA BIAMIHY BiJl HEPYXOMHX
MPUCTOCYBaHb JIJIsl 30€pIraHHs PI3HUX MPEAMETIB 1 JUIs JISKAHHS Ta CUAIHHS, K1 3a3BU-
Yaii BUCTYMaIM 31 CTiH 1 OyJIM YacTMHOK camoi cnopyau. Hapmam monsatrs «medim»
PO3LIUPUIIOCS, 3'SBUJIMCS CJIOBOCHOJYYEHHSI «BOYIOBaHI MeOMi», CTalioHapH1 MeOJI,
HABICHI Ta MO CIEIIATbHOTO MPU3HAYCHHS (KOPAOENbHI, MEAWYHI Ta 1HUIE). AJie €
Kareropiss MeOmiB, B SIKI PyX 3AIMCHIOETBCS LUIIXOM TEPEMIMICHHS ii YaCTWH is
3miiACHeHHs HOBUX (pyHKIN. Lle MeOm — TpaHcopmepH, sIK1 B TPOLECT KOPHCTYBAHHS
MOKYTh a00 TOBMHHI OyTH mnepeTBOpeHMMH. TepmiH «TpaHchopmepuy nepeadaydae
3MIHY KOH(Irypauii, nepeMileHHs AeTalleii 3arambHoi OpMH.

Lls poGoTa cnpsMoBaHa Ha JOCIHIHKEHHS BETMKOI TPYNH CKIAJaTbHUX MEOIIB,
sKa 3a3BMYaii MPU3HAYCHA /Il KOPOTKOYACHOTO BUKOPUCTAHHS 1 TPUBAJIOTO 30€piraHHs
B KOMITAKTHOMY BHUIJISIIL: CKIIQAAJIbH] TaOyPETH, CTLIBLI, CTOJH 1 T.11.

JIOCITIIKYFOUM 1CTOPIkO PO3BUTKY MEOMIB-TpaHC(OPMEPIB, MO’KHA CTBEP/KYBATH,
110 ckiagaHa X-moaioHa KOHCTPYKINS € HAHOLIbII CTapOJaBHBO0 Ta HAHOLIBII MOIIIN-
peHoro. [IpoTaroM po3BUTKY CyCHUILCTBA 1 3MIHM CTWIIICTUYHUX Tedlid, X — momiOH1
CKJIafaIbHI MeOITI 3aB>KAM OyJIM MPUCYTHI B KATIIOBOMY MPOCTOPI JIFOAUMHU. Bripoaos:x
CTOJIITh HA OCHOBI X-MOAIOHOI KOHCTPYKTHBHOI CHCTEMHM BUTOTOBIBLIMCS TaOYypeTH,
Kpiciia Ta CTOJH.

OnHuM 13 IepUIMX BUIIB MEOJIB-TpAaHC(HOPMEPIB, 110 30€PIrcs 10 HaIIOro Yacy, €
NoXIHUA X-noaiOHMi cTiienb. [TpoTsroMm GaraTtbOX CTOJITH CKIANATIBHUN CTUIEIb
BBRKABCS OJHUM 3 HAWOUIBII BAKIMBUX MPEeaMeETiB MeOmiB. Y CTapOAABHIX LK-
BUTI3ALISX BiH LIHYBABCSA HE TUIBKM SK YHIKQJIBHHUNA MPEIMET, a 1 IK CUMBOJI CTaTycCy.
CamMuMu paHHIMU 3pa3kaMu CKJIaJalbHUX MEOIIB € JaBHBOETUNIETCHKHIA Ta0ypeT (apa-
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oHa TyranxamoHa, XVI 10 H.e. (BUKOHAHIH 13 YOPHOTO JIEPEBA, CIOHOBOI KICTKH 13 30-
JOTUMHA BCTaBKaMu (puc. 1)) Ta AaBHROPUMCHKWN CKJIAJAHWH CTiN (BUTOTOBIICHHA 3
MapMypy, OpOH3H, MPUKpALICHUI M03aikoro). OCOONMBICTIO NaBHBOPHMCBKOTO CTOITY
(puc. 2) € 3acTOCYBaHHS 3HIMHOI CTUIBHULI, TPA LBOMY MIACTULIA JIETKO CKJIAAAETHCS
3aBISKM KOB3arouMM InapHipaMm. Y CtapogaBHboMy PuiMi HaOysi MOIIMPEHHS CKJia-
JabHI METANEBl MIACTULIS Ta TPUHOKHUKKM — MIACTABKU (PUC. 3), MPsIMI HDKKA SKUX
MaJld CBOEPIIHY, Y BUITISI/I TayKa, 3ITHYTY YaCTUHY, OOpOOJICHY SIK ACKOPAaTHUBHUN 3a-
BUTOK, SIKMIA MaB YTUJIITAPHE MPU3HAYEHHS — BIH CIYT'YBaB PYUYKOKO ISl CKITQJAHHS Ta
pO3KNanaHHs. B CKIageHOMY BHMIIAAL TaKe MIACTULISA — TPHHOKHUK HAraaye Cy4acHHid
mratuB [2, ¢. 8]. Ciij 3a3HaUUTH, [0 CaM€ KOHCTPYKIlIS JABHBOETUIIETCHKOTO CKJla-
JAJIbHOTO Tal0ypeTa cTaia AyKe NOLIMPEHO 32 PAXYHOK MPOCTOTH KOHCTPYKTHUBHOI
CUCTEMH, SIKA CKJIQAAIach 3 JBOX CXPEUICHHUX paM, 3'€IHAHUX BICCIO Ta 3aKPIMJICHUX
3BEPXY MPSAMOKYTHUKOM €JIACTUYHOIO MaTepiany (Hampukiaz, mkipa) [2, ¢. §, 23].

VY CrapomaBHboMy PriMi 3’SBISIETHCS HOBHMM BUJA CKJIANAIBHUX MEONIB 32 X—
noAIOHOK CXEMOK — KypyJbHE Kpicio. «KypynbHe kpicno (Bix nart., Sella Curulis,
Bix Curulis — KypyJibHHIA eaut, nocaga B CtapoJaBHbOMY PuM1 paHrOM HM>KYE KOH-
CyJia) — CKJIaJIaHE KPICTI0, SIKE HECIM 3a KYPYJbHUM €JIIJIOM JIIKTOPH 1 CTABUJI HOTO B
pasi moTpedu; 3 4acoM MEPETBOPUIIOCH HA OJIMH 3 aTpuOyTIB AEP>KABHOT BIIAJAH, 3HAK
BHCOKOi mocanu ioro BiaacHuka. KypynbHe kpiciio podunu 3 OpoH3u abo jAepea 3
IHKPYCTaII€I0 CIOHOBOK) KICTKOIO, 3 MEPEXPECHUMHU M1J CHAIHHAM HDKKaMu. Bpa-
JKAETBCS, MO MEOJI Takoro TUmy OyJau B YXKUTKY Yy CTapOAaBHIX €TPYCKIB 1 BOHH
npuHecnu ix 3 codor o Irami. Hapgam, B CepennboBiudi, CKIAJHE KPICIO CTAJIO
3BuyaitHumMu mMeOsssMu» [1]. Lle miarBepmaKye AOCIIKEHHS MIHIATIOp 3 300paXKeH-
HSIM MOBCSKACHHOTO KUTTS CEJISTH, TOPOJISIH Ta BEIbMOXK (puc. 4—6).

Po3BHATOK Ta BAOCKOHAJIEHHS TECIAPHOI cripaBd B XV CT. BIUIMHYB Ha MOSBY
HOBOr0 BapiaHTy X-moAiOHOTro TadypeTa, KOHCTPYKLIsS SKOro OyAayBajlack HA OCHOBI
JBOX MEPECIYHUX I'PATYACTHX IJIOIUH, HAOPAHUX 3 PEHOK, 3'€THAHNX MOMEPEYHUMHU
Opyckamu, 3 peiKOBUM CHIIHHSAM. Taka CTPyKTypa HaBena Ha JAYMKY IMPO MOXK-
JIMBICTh CTBOPEHHS HA ii OCHOB1 CKJIAJIAHOTO CTUIBIIA 31 CIIMHKOK — «KJIICMOCY (puC.
8), a MOTIM 1 Kpicia 3 MUIOKITHUKaMH. Y>ke B KiHI1 XV cT. B ITami, a noTiM y BCii
€Bporl, 3'IBISETHCSA KIJIbKA PI3HOBUIIB CKJIAAAJILHOTO Kpiciia Ha X-MoA10H1M OCHOBI,
3 SIKUX HAHOUIbII MOMMPEHI OyJIM JIBA TUIH — «CABOHAPOJIa» (PUC. 7) 1 «IaHTECKa»
(puc. 9) [2, c. 23-24]. OOunBa pi3HOBUAM KPICEN BIAPIZHAOTECS PIBHEM KOMQOPTY.
Kpicio «caBoHapona» CKJIanajgoCch 13 >KOPCTKOI KPUBOIHIAHOT PEHKOBOT KOH-
CTPYKLUIi, HA CHIIHHI SKOi JUIsl 3py4YHOCTI Kiajiy noaymky. JKOpcTka CvHKa Kpiciia
NPEACTaBIsIIA BY3bKY (DIrypHY AOWIKY 3 pi3bOncHHsAM. [TlapHIpHO 3akpimuieHa 3 of-
HOIO KIHIIS, I By3bKa CIIMHKA Majia Ha 1HIIOMY KiHIIl BUPI3 Y BUITISAl radyka 1 ciy-
)kuia (PIKCYHOUMM MPUCTPOeM. Kpiclo «JaHTeCka» Majio CHPOIICHY CTPYKTYpY 1
CKJIQAAJIOCh 3 JIBOX Nap KPUBOJIHIHHUX OPYCKIB 3 MPY>KHO HATATHYTOK TKAHWHOK)
a00 WKIpoKo ISt CUAIHHS 1 ciuHKW. Ha cuaiHH1 0OO0B'SI3KOBO MIAKIAJAIH MOAYIIKY
[2, c. 24]. Ha3Ba kpicna «aaHTecka» Oyna aaHa B XIX CTOMITTI KypyJbHOMY CTUIBIIO
3 4YOTMpPMA HDKKAMHW, BEPXHs YaCTHHA SKMX PO3MMPSIIACh Uil KOM(OPTHOTO
BJIALITYBAHHS MIJUIOKITHUKIB Ta COWHKK. barato 3 Kpicen «JaHTecka» Oyjiau CKJia-
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JaJibHI, MPOTE iICHYBaIM npukiaaau 0e3 Tpanchopmauii [6]. Tli3Hime B [Tami 3'aBu-
JIOCh YKOPCTKE CKJIaJaHe Kpicio «merpapka» (puc. 10).

VYHiBEpCcATBbHICTh X-MOAI0HOT KOHCTPYKIIi AO3BOJIMIA CTBOPUTH HA ii OCHOBI
HE TUIBKK TaOYpPET, CTUIEUb 1 KPICTIO, aJi€ 1 aHAION, CKITQAHE JIDKKO 1 po30ipHUE CTII.
Tak, noBruii yac X-noai0Ha KOHCTPYKIIis 3aCTOCOBYBAJIACS [UIsl ONOP 0O01HIX CTOJIIB,
axi 10 XVI ¢T. mpeacTapisimm co00K IOIKK HA KO3MAX. IX po30HMpand i 3HOBY CTa-
BUJIM /ISl KO>KHOI Tpare3n. Came CTONH 3 TAKOK KOHCTPYKTUBHOK) CHCTEMOIO MOKHA
no0aunTH Ha MIHIATIOpaX, PpecKax 1 KAPTHHAX TOTrO 4acy. 300paskeHHs PO301pHOro
X-nonaibHoro cTonay MoxHa nodauntu Ha ¢pecui Jleonapao na Binui « TaemHa Beue-
ps» 1 B KapThH1 «CBsiTHii ABrycTHH y Kkemii» Birtopio Kapmauyo.

Oco0nuBo 3py4HOO X-10A10Ha KOHCTPYKTUBHA cxema Oyja po3polrieHa s
aHasI0s, OCKUIBKY JI03BOJIsIa 3pOOUTH HOro HE MPOCTO CKIAAAIBLHUM, aJi€ 1 PETYIIbO-
BAHWUM N0 BHCOTI 1 Haxu1y poO0o4oi moBepxHi [2, ¢. 26].

OpHak HaWNOIMPEHIMOW X-MoAi0OHA cxema 3ajuiianacss uisi MeOB AJis
cuaiHHs. KOHCTPYKIs CKIIAAHOrO Kpicila «AaHTecka» Oyna HaiOuibmn KoMmdopra-
OENTbHOKO 1 OTpUMaJia IMPOKE MOIIMPEHHS B KpaiHaxX 3axigHoi €Bpomu, 10 SBHO
HiATBEPAKYETHCS MPU BUBUEHHI JKMBOMUCHUX TMOJOTEH TOJUIAHACHKMX MAaiCTpiB
XVII cromitra. [0 Takux Xya0KHHUKIB BigHOCAThCS SAH CteH (puc. 11), Anpian BaH
Ocrane (puc. 12), ®panc Mipic Crapumii (puc. 13, 14) 1 [Titep ne Xox.

VY KapTHHAX LHMX XYAOKHHUKIB Y Mepeadi 0OCTAaHOBKM 1HTED'€PIB MPUCYTHE 300-
POKEHHSI CKIAOHOro X-moAiOHOro Kpicina «aantecka». SlH CTeH BMAATHWIA MaicTep
YKQHPOBOT'O >KMBOMMKCY, SIKMA 300pakaB »KUTTS celisH 1 ropoasH [4]. Onnak, s ao-
CIIIJDKCHHST MOIIMPEHHS CKIaaanbHOT X-moA10HO0T MeOIl CTAHOBUTH BEJTMKWI THTEPEC
PETENBHE OIMpalfoBaHHs 0OCTAHOBKM IHTEP'epiB. Byno BusiBieHO, M0 B OararboX Mo-
JIOTHAX LBOTO XYJOXKHHUKA 300paKEHO KPICTIO «JIAHTECKA» 3 TEMHOTO JEPEBA 3 YEPBO-
HOK TKaHWHOK. Ha kaptnHax SlHa CTeHa peTesibHO OMpalbOBaH1 ACTAl IHTEP €pY 10
JPIOHUI. BI3EPYHKM Ha TEKCTWI, ACTall KOHCTPYKTHBY 1 Jekopy meOmniB. HeoOxiaHo
BIJI3HAUMTH, IO B POOOTaxX LBOr0 MAWCTpa YacCTilIe 3yCTPIYAETHCS CKIAAaIbHI X-
no110H1 MeOJT1, HIXK B KUBOMUCHUX MOJIOTHAX AnpiaHa BaH Ocrtajne, @panca BaH Mipica
Crapmoro 1 Ilitepa ne Xoxa. ¥ unuiomy, romtaHiackkuit skuonuc XVII cromiTrs
BIJIPI3HSETHCS PETENBHICTIO ONMPALFOBAHHS ACTANIEH 1 MAKCUMAJIbHO HAOMMKEHOKO NEpe-
JIQU€0 MaTepiaiiB, [0 JA03BOJISIE PO3MIISIIATH 111 TOJIOTHA HE TUIBKH SIK 3Pa3KH >KUBO-
NUCHOT MAWCTEPHOCTI, a SIK JOKYMEHTH JUI JOCHTIHKEHHS Ta aHajli3y CIPaBXHBOI 00-
CTAHOBKH TOJIJIAHJICBKOTO IHTEP'EPY JAHOT'O YaCOBOTO MEPIOY.

Po3ummpenns aianazoHy 3aCTOCYBaHHS! PI3HOMAHITHUX MarepiaiiB Ta MOLIYK HO-
BUX CITOCOOIB CTBOPEHHS Ta 03/100JICHHST MEOTIB-TPaHC(HOPMEPIB MPU3BIB JI0 TOTO, IO Y
XVII cromtri B Pocilicekiit imnepii (a mouniute 3 1730-x pokig) TylbChKl 30pOi0BI
MaiCTpH MoYaid BUTOTOBJISITH CKJIA[AHI CTOJM M Kpiclia Ha OCHOBI X-MOIOHOi KOH-
cTpykuli. BiaMiHHICTE 1X Toysrana B TOMy, 10 BOHM OyJIM BUTOTOBJIEHI 31 CTaJIl 3 OpPOH-
30BOK0 1HKpycTanieto. ChiJl 3a3Ha4uTH, MO I MeOIl HE MArOTh MPSMUX aHAJIOTIB Ta
YHIKaJIbHI 33 CBOIM JCKOPATUBHUM 03100JICHHSM [2, . 25].

3py4HICTh 1 AOLUIBHICTh X-MOAI0HOT crucTeMu TpaHcdopMallii BigoOpasuiach y
BUKOPUCTAHHI LI€T CXEMHU IJISl MOXITHUX Bl CHKOBO-NOIBOBUX MEOIB, 110 3aCTOCOBYBA-
JMCh Y BCl YacH B 0ararboX KpaiHax sk €BpPONEHCHKOr0 KOHTHHEHTY, Tak 1 [TIBHIYHOT
Amepukn. Y MOXIJHUAX Ta JOPOXKHIX MEOJISIX CKIIQIAHUM CHCTEMaM HAJABAJIM MEPEBary
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y 3B’S3KY 3 THM, [0 MO>KJIMBOCTI KOMITAKTHOTO MEPEBE3CHHS Ta 30€piraHHs 3HAYHO
Oinbl, HK y CTaloOHapHUX MeOisX. OOHMM 3 IIKaBMX EKCIOHATIB € KOMIUIEKT
noxiaux MeOmiB [laena I (1796 pik), nio cknagaBcs 3 kpicia ta croiny. Kopnyc cromy
sBJsi€ COOOK0 JTOBTMM Ta TUIOCKMHA SIIMK CEPEIHBOrO PO3MIpPY, B OJHIN 3 MOJOBUH
30€epiraioch KOMIIAKTHO CKJIAJICHE KPICTIO, @ HKKUA CTOJTY TEXK CKiaaaanucs. [ cTBo-
PEHHSI TAKOTO KOMITIEKTY MeOmiB Oyl0 3aCTOCOBAHO OUIbII CKIAJHHANA CIOCIO TpaHC-
(dopmanii 3a X-noAiOHOK CXEMORO, IO HAIIMHO (PIKCYBaBCS caMe MiJl HABAHTKECHHSIM,
3a0€3MeUyr0UM 3aXHUCT BiJl BUMIAIKOBOTO CKIaAaHHs. [[poTe B TakoMy KOMILIEKTI MEOIIB
Y 30BHILIHBOMY BHIJISII MPUCYTHSI HEBOEBHEHICTh Y HAMIHHOCTI KOHCTPYKIIi, TOMY IO
KOB3aK04l CTAJICBI KPOHIUTEHHU, YTPAMYIOUM HIKKH, 3alMPAOTHCS CHELIATbBHAME MTPY-
JKUHHAMM TPUCTPOSIMA. TUM HE MEHIL, MOKJIMBO, IO CKJIAAHWAN TPUCTPIi, 110 3a0e3-
NEYyBAB HAMIHHICTh KOHCTPYKIIi, OyB MPUYMHOK MOAAIBLIONO 3aHeA0AHHS 1€l KiHe-
MAaTHYHOI CXEeMH [2, ¢. 43].

[Moxigni ckimaganbHl MeOm HAOyBajld HANMOUTHIIOTO MOLIMPEHHS 3a Yacu
HanoneoniBebkoi kommanii 1800—1815 pokiB y 3B’s13Ky 3 HEOOX1IHICTIO KOMIUIEKTY-
BaHHS apMii JiIerko TpaHcnopradbenbHuMu MeOnsamu [3, c. 280]. Cepen moxigHuX Ta
JOPOKHIX PO3KIIAIHUX MEOIIB BiIOMUM € Kpicio Hamoneona, mo seise co0oro mpo-
CTy JepeB’siHy X-MOAIOHY KOHCTPYKLIIO 31 HIKIPSHUM CHAIHHAM Ta CHUMHKORK. Lle
KPICJIO AEMOHCTPYE CYTO (PYHKIIOHAIbHE TPU3HAYEHHSI MEOITIB Ta aKLEHTYE YBary Ha
npocTopl (OPMU Ta JTAKOHIYHOCTI KOHCTPYKIII.

Cnip 3a3HaYUTH, 1O BXKE 3 cepeauHu XIX cTOMITTS MoXiaH1 MeOJII CTarOTh MO-
KA3HUKOM CTaTYCHOCTI BJACHHMKA, TOMY IO Taki MeOJ1 MOIA cO01 JO3BOJIUTH JIUILIE
odiepy BUCOKOro unHy. L{ikaBUM NPUKIAIOM MOXITHUX CKIIAJaHUX MEOITIB € KPICIIO
redepana ['epni [llepigana, 1110 BUKOPUCTOBYBAJIOCH MiJ Yac 1HA1ACHKOT BiitHM 1874-
1900 p. KoHcTpyKuis kpicia Oyjia BUTOTOBJICHA 3 TUKY Ta YKPIIUICHA MIJHAMHU CMYTa-
MU, [0 3aXUIIAIM ii BiJ MEXaHIYHUX MOUIKO/LKECHb. J(M3aliH Kpiciaa BIAPIZHIEThCS Jia-
KOHIYHICTIO ()OPM Ta BIACYTHICTEO OYIb-IKOTO IEKOPATUBHOTO 031005eHH s [3, ¢. 280].

VY cepeauni XIX cTomTTs BiaeHCbka komnaHis «bpatu ToneT», mo Oyna 3ac-
HoBaHa Mixaenem TonetoMm y 1853 porwi, BUrOTOBIsIM MeOII 3 THYTOI JEPECBHUHH.
Oxpemy yBary BOHW NPUAUTSIN CKIAAATBHUM Kpiciiam Ha X-MOAi0HIi cxeMi: pi3HO-
MaHITHAM NaJyOHUM, TUBSDKHUM, KaMiHHUM Ta MUCJIUBCHKUM CTUIBISM Ta Ta0ypeTam
(puc. 15-18). Cnia 3a3Haunth, mwo A0 M. ToHeTa METOI THYTTSI JIEPEBUHH Mail>ke HE
BUKOPUCTOBYBABCS YEPE3 CKIAJAHOCTI TEXHOJOTIYHOTO Mpowecy. s BUTOTOBIICHHS
THYTUX MEOIIB HAOLIbII NOMYJIIPHUM MarepianoM OyB Oyk yepe3 cBoi (pi3nyHi Bia-
ctuBocTi. [Ticns Toro, sk Oyk BUTpuMyBaiau abo B OKpori ado Ha mapy, 3a AOTOMO-
rOK0 CHELAIBHAX MPUCTPOIB (MaTpuli, npec-popmu), iHomy MokHa OyJio MpUAaTv
makixe Oyab-saKy ¢opmy. /laHa TEXHOJIOTiSI BUTOTOBJICHHSI MEOJIB AO3BOJISIIA BUKO-
PUCTOBYBAaTH MEHINE poOOYOi CWJIM Ta HE BAMAarajia CKJIaJHUX LIMIOBUX 3’ €JIHAHb
TUNY «Ma3-MPOBYIINHAY, «JACTIBYMH XBICT». JloCcTaTHRO OyJIO TBUHTIB. 3aBISKH Ja-
HOMY MPUHUUINY BUTOTOBJICHHA Ta 300pKM MEOJIIB BOHA CTA€ MACOBOK) Ta JIETKO
TpaHCMOPTAOENBHOKO [3, ¢. 285].

OnHuM 3 1IKaBUX MPUKJIAAIB CKIIagaHuX MeOJIiB, BUTOTOBJIEHUX HA OCHOBI X-
noAiOHOI cucTeMu, € Mmoaudikailis BigomMoro kpicna «Bacunmity Mapcens bpeiiepa.
Sk BiZOMO, mEPIIMii BaplaHT Kpicia, mo npucesucHuii B. KanauHcbkoMy, OyB CTBO-
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penuii 1925 poky, y KOHCTpyKLii skoro Tpancopmanis He Oyna nependadena. [1po-
Te, Bke y 1927 poui M. bpeliep cTBoproe iHIIE Kpicio Ha X-MoAiOH1H OCHOBI.

VY npyriii nonoBuHI XX CTOMITTS, PO3BUTOK JW3aiiHy MeOIIiB-TpaHCHOPMEPIB, 1O
c(hOpMOBaHI 3aB/SKA BUKOPUCTAHHIO X-MOJAIOHOT CUCTEMH, MOXHA PO3MOALIUTA Ha
HaMpsIMH:

1. IHommpennst B:xke TpaguniiiHoi (opMH CKJIAJATBHHX MeOJIB 3a CXxe-
MOK «X». /[0 IbOro HAMPSAMKY MO>KHA BITHECTH MEOI1 ISl XYI0’KHHUKIB, apXEOJIOriB,
pudanok, TypucTiB, MeOIIB Juisl Tepac NiTHIX Kade (puc. 19) abo 3a mpodeciitHoo HEOO-
XUTHICTIO (MPUKIAIOM € MOl Ut 3MIHATbHUX Makman4ukiB (puc. 20)). Takox 70 1bo-
r0 HaMpsIMKY MO>KHA BUIHECTH KOmMii 1ICTOpU4HMX npotoTumiB. [Ipote, cmj 3a3HaunTy,
10 IPY KOMIFOBAHH1 3pa3KiB CKIAJATbHUX X-MOMIOHAX MEOITIB, AEAKI KOM1i BUTOTOBJIS-
I0Tb BXke 0€3 cucteM TpaHcdopmallli, BTpadyaroul TakUM YMHOM aBTCHTUYHICTH Ta
(PYHKIIOHAIbHE HABAHTAKECHHS TAHUX 00’ €KTIB MEOIEBOr0 MUCTELTBA.

2. YceKIaAHeHHs] CHCTEMH TNEePEeXPecHOro CKJIANAHHS eJIeMEeHTIB. Sckpa-
BUAM TMPHUKJIAJIOM TaKMX CKIaJaibHUX MeOB mo X-moAiOHiid cxemi € cruienpb «Clip
chairy, po3pobnenuii Bnaciem Ocko Ta OmiBepom Jlelikmanom (puc. 21). et 00’ ekt
Ju3aiiny MeOMiB, paMa SIKOrO BUTOTOBJICHA 3 MAacUBY OyKy Ta JIETAJCH 3 HEPXKaBIFOUOi
CTaji, JEMOHCTPYE OLIbII CKIAHy CUCTEMY IPYMyBaHHs €leMEHTIB. CUIIHHS Ta CIWH-
Ka KpICJIa YTBOPIOKOTHCS 3aBISKM KOHCTPYKIIi 3 paaiaibHO po3TalnoBaHux perok. [lpu
PO3KpUBaHH1, KOHCTPYKIIiSl CHMHKH JIMIIAETHCS Y BEPTUKATBHOMY MOJIOXEHHI, a CHJIIH-
HSl OIyCKAEThCS, YTBOPIOKOYH MPOCTOPOBY 00’ €MHY CTPYKTYpy. JlaHa cucrema € npu-
KJIaJIOM THILIOrO BapiaHTy X-noAi0HOi cucTteMu TpaHcdopmartii [6].

3. Meoai-Tpancopmepn, 10 CKIAJAINTHLCS B MJIOIMHA. [[ikaBum npu-
KJ1ai0M gaHoro cnocody € crutenp «ISIS folded chairy Bin [Ixeka ditca (puc. 22), 1o
BUTOTOBJICHUI 3 cepii JEKUTbKOX T€OMETPUYHUX MAHENEH, K1 3'€IHAH] PA30M 1 MICTSATh-
cs Ha pami-kapkaci. KojkHa maHelb BUTOTOBJIEHA 3 KUIBKOX TUIACTUH BHCOKOMILHHX,
NPU3HAYCHUX AJS MiATPUMYBaHHS KOPHUCTYBaya, 3a0€3MeUyroul BUCOKUI PIBEHb KOM-
(doprty. 3araribHa TOBIIMHA CTLIbISI B 3aKPUTOMY BUIJISIII CKJIAJAE 3 CM., IO HAJAE Te-
peBaru B 30e€piraHHi Ta TpaHcnopTyBaHH1 [7]. JIo HbOrO HaMpsMy HAJICKUTh O€314
NPUKIIQIIB ITamiicbkoro au3ainy Bia 50-x no 70-x pokiB XX CT.

BucnoBku. Cxiagana X-noaiOHa KOHCTPYKTHBHA CXEMa € OJJHAM 3 HalMeprmx
npuHUMITIB TpaHcdopmarii meOimB. [IpocToTa 1 yHIBEPCAIBHICTh KOHCTPYKIIT MPUBEP-
TaJli yBary MaicTpiB MeOJIEBOr0 MUCTELTBA 3 YaciB CTapOAaBHLOIO CBITY 1 A0 MOYATKY
XXI cromiTrs. AHani3 1ICTOPUKO-KYJBTYPHOTO PO3BUTKY NW3AHY CKIANAIBHHX X-
noAiOHuX MeOmB Bi yaciB CTapoAaBHBOIO CBITY JI0 CyYaCHWX TCHJCHIIIA MOKa3aB, IO
1151 CHCTEMA CKJIAJIAHHS € Y1 HE €JIMHOK0 CEPEJl YCIX THITIB TpaHCQopMallii, nio Jidia 1o
XXI cTomitrd y nepBicHOMY BUTTIsAL JOCHIPKEHHS OKA3alo, M0 (PYHKIIOHATIBHICTD Ta
JOLIBHICTh KOHCTPYKIIIi, MPOCTOTA Ta JIETKICTh TPAHCIIOPTYBAHHS 3AJIMIIMINCH OCHOB-
HUMH KPUTEPISIMU MPUA CTBOPEHHI CKIAIaIbHUX MeOMB 1Mo cxemi «X». B cydacHux mm-
3alHEPCHKUX TEHIEHIISIX MPUCYTHI EKCIEPUMEHTANIbHI POOOTH MO YCKIAAHEHHIO (POPMU
Ta KOHCTPYKLIi AaHOro TUmy MeOmiB. [Ipote, Bce K, HAHOLIbII MOMMPEHO 3ATTHIIAECTHCS
cxema TpaHcgopmailii, BUrajasa e 3a yacis CTapoaBHbOro Crunty.

[TpoTsSIroM 1CTOPUYHOTO PO3BUTKY AM3aiHY MEOIB, Al CTBOPEHHS X-TTOAI0HIX
CKJIaJAHUX MEOJTIB 3aCTOCOBYBAIIMCS MaTeplaiv: Bl ACPEBUHU PI3HUX MOPIJ 10 METAITY
T4 CyYaCHHX IMOJIMEPHUM MatepiaiaiB. MailcTpu npu CTBOpEHHI 00°€KTIB MeOIEBOTO
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MUCTENTBA a0 CJTITyBAIN 3arajlbHUM TCHJCHIIISIM OKPEMOTO 1ICTOPUYHOIO MEPioy, ado
EKCIIEPUMEHTYBAJH 3 (POPMOIO Ta IEKOPATUBHUM 03100JICHHIM. AHAJII3 Cy4aCHUX TCH-
JCHIIH B T13aifHi MEOJIIB HA/IaB MOXITUBICT BUSIBUTH TPY OCHOBH1 HAITPSIMKKA PO3BUTKY
3aCTOCYBaHHS CKIIAAAIbHOT X-MOAIOHOT cucTeMH TpaHchopMallii, 10 CBIAYUTH PO 10~
LUIbHICTh BHKOPUCTAHHS X-MOAIOHOI cXxeMu TpaHcopMmalii Ta Hagae MOKIMBICTH
O3HAYUTH 11 mEpeBaru:

o nepeBarv 30€piraHHs, 10 €KOHOMUTb MPOCTIP;
o MOYKJIMBOCT1 BUTOTOBJICHHSI MEOITIB, IO TPAHC(POPMYKOTHCS HA OCHOBI BH-
KOPUCTaHHS X-MOAI0HOT CHCTEMU, Y PI3HOMAHITHUX MaTeplaax;
o NPOCTOTA TPAHCHOPTYBAHHS CKIAAATBHUX X-1T0A1I0HUX MEOIB,
o MOKITMBOCTI XYJ0>KHBOI BUPA3HOCTI (POpMH CKITaIaHUX X-MOJIOHMX MEOIB.
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