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KHuru aBnanoTca ogHUM U3 ApeBHeNKUX 306peTeHuit yenoBeyecTsa. CeroaHa MHorue nioau nepe-
CTaloT YUTaTh M AEMOHCTPUPYIOT NPU3HAKKU «PYHKLMOHANBHOI HerpamoTHOCTUY. TpebyloTca HoBbIe
npueMbl U TEXHOIOTUM, MOMOTaloLLUe YNTATENI0 BOCTPUHUMATD COXKHbIE XYAO0KeCTBEHHble 06pasbl.

3IToMy OTBOAMTCA 60NbLWAA PONb B NPENOAABAHUN UCTOPUM U TEOPUM APXUTEKTYPBI. B cTaTbe paccma-

TPUBAETCA NPOEKT 3/IeKTPOHHON MYNbTUMEANINHON AaHUMUPOBAHHOI KHUrM (Yye6GHMKa), nocBALeH-
Hoit (hunococum u ucTtopun apabcKoro CTUNA B apxXUTEKTYpe.

KnioueBble cnoBa: apxuTeKTypa; ucTopus; apabckas KynbTypa; 3NeKTPOHHbIE MyNbTUMEANIHbIE

UHTEPAKTUBHbIE KHUIU. /

Books are one of the oldest inventions of mankind. Today, a growing number of people on Earth no
longer read and show signs of ‘functional illiteracy’. New techniques and technologies are required
to convey complex, deep and emotionally coloured images to the reader of books. It is such images

that form a significant part of teaching the history and theory of architecture. The article deals with

the project of an electronic multimedia animated book (textbook) devoted to the philosophy and
history of the Arabic style in architecture.

Keywords: architecture; history; Arab culture; multimedia animated interactive e-books.

Introduction

The book is one of the oldest human inventions present in the world
today. The first artefacts that can be considered as analogues of modern
books apparently date back to the Neolithic — it was tens of thousands
of years ago when petroglyphic rock paintings appeared, transitional
from naturalistic images of the Palaeolithic to semi-abstract signs of
hieroglyphic writing (Robb, 2024).

Later, about five thousand years ago, two basic forms of the book
were formed — a scroll (in ancient Egypt) and a set of separate ‘pages’
(clay tablets of Mesopotamia). These forms define the look of most
books even today.

Few objects are as immune to transformation over the millennia.
Only a few elements of modern man’s everyday life have such a long
history. A knife, a hammer, a rope, a bowl and a pot - this is perhaps the
entire list of objects whose form and function have not fundamentally
changed over thousands of years. Materials and production technolo-
gies have changed, but the essence and purpose of objects have been
preserved since ancient times.

What makes the book such a stable phenomenon of universal
culture? Will the principles of book design be preserved in the coming
‘digital age™?

Books for the illiterate
Even after the invention of writing, the bulk of humanity remained

WHTepaKTUBHbIE aHUMUPOBAHHbLIE INEKTPOHHbIE KHUTK /
Interactive animated e-books

TeKcT
Acma anb-Caitep

YacTHbI yHUBEpCUTET
npuUKNaaHeIx Hayk (AMMaH,
WNoppaHus)

0cyd K. A. anb-AnnaH
Konnepx TexHuuyeckoro
yHuBepcuteTa Luminous
(AmmaH, MoppaHus)
Cacpaa Maxamex

YacTHbI yHUBEpCUTET
npuknagHeix Hayk (AMMaH,
WNoppaHus)

Xaaunb M. Myctada
YacTHbIN yHuBEpCUTET
NpUKNagHeIX Hayk (AMMaH,
WNoppaHus)

Xaccax Haited
anb-TapaBHex

YacTHbIN yHuBEpCUTET
npuUKNagHeIx Hayk (AMMaH,
WNoppaHus)

text

Asma A. Sayed

Applied Science Private
University (Amman, Jordan)
Yousef K. A. AlAllan
Luminous Technical
University College (Amman,
Jordan)

Safaa Jahameh

Applied Science Private
University (Amman, Jordan)
Hadeel M. Mustafa

Applied Science Private
University (Amman, Jordan)
Hassan Nayef Al Tarawneh
Applied Science Private
University (Amman, Jordan)

BBepeHune

KHura sBnsieTcs 0fHUM U3 CaMbiX LPEBHUX U306peTeHni
Yes0BeKa, NPUCYTCTBYIOWMX B CErofHsALWHeM mupe. MepBble
apTedakTbl, KOTOPbIE MOXHO PaccMaTpuBaThb Kak aHanoru
COBPEMEHHbIX KHUT, N0-BUJMMOMY, OTHOCATCSA K HEONUTY:
MMEHHO TOTia, LEeCATKM ThICAY JIET Ha3af, NOABUANCH NeTpo-
rMduyeckue HackanbHble POCNNUCH, NepexofHble OT HaTy-
panUCTUYHBIX M306paXeHUit naneonuTa K NoNyabCTPaKTHbLIM
3HaKaM uepornamduyeckoit nucbMeHHocTy [1].

Mo3xe, 0KONO NATU THICAY NIET Ha3af, CHOPMUPOBANUCDH
[Be OCHOBHbIX pOpMbl KHUTU — cBUTOK (B [IpeBHem Erunte)
1 HabOop OTAENbHBIX «CTPaHULY (TANHAHbIE Tabanyku Me-
conotamuu). 3T hopMbl onpeaensioT 06auK 6oNbWIKMHCTBA
KHWT 1 CErogHs.

Mano npefmeToB, KOTOPbIE GbLAN Obl CTONb e HeMoA-
BNACTHbI TpaHcOpMaLMAM B TeYeHue ThicaYeneTuit. Jiuwb
HECKO/IbKO 3/1eMEHTOB NOBCEAHEBHOI XN3HN CErOAHALL-
HEero YyenoBeKa UMeIT CTOJb Xe ANUHHYI0 ucTopuio. Hox,
MONIOTOK, BEPEBKa, MUCKA W FOPLIOK — BOT, MOXaNnyM, 1 BeCb
CMUCOK NpeAMeTOoB, hopMa 1 YHKLMKU KOTOPBIX MPUHLMUAN-
aNbHO He U3MEHWANCH 3a ThiCAYN NeT. MeHanncL matepuans
W TEXHONOTUW NPONU3BOACTBA, HO CYTb U NpefiHa3HavYeHue
npefMeToB COXPaHANUCH C PeBHENLINX BPEMEH.

Y10 e fenaet KHUTY CTONIb YCTONYUBbLIM AABNEHNEM
obweyenoseyeckoil KynbTypbl? COXPAHATCA U NPUHLUNBI
0 OPMNEHNSA KHUTU B HACTYMUBLUYIO LUDPOBYIO INOXY»?

KHurn pna HerpamoTHbIx

[laxke nocne n306peTeHns NMCbMEHHOCTU OCHOBHAA YacTb
yesoBeYecTBa AOJIr0 0OCTaBanach HerpaMoTHOW. KHuru
COXPaHANM O0peon CaKpanbHOCTW U He UTPaNm CylLecTBEH-
HOM poNu B NOBCEAHEBHOM YCTPOICTBE XMN3HU. [IpaKTuye-
CKMWe 3HaHWA nepefaBanuCh NPSMbIM KOHTAKTOM YYEHUKOB

C yuuTensmu, 6bIToBbIE NPEACTABNEHUS O MUPOYCTPOMCTBE —
NOCPeACTBOM YCTHOW KyNbTYPHON TPAAULMK, @ KHUKHOE
3HaHMe 0CTaBanoCh YeOM XPeLoB U 3aKOHHUKOB. YTeHune
(a Tem bonee nucaHne) KHUT BLIFIALEN0 YAENOM U36paH-
HbIX. [leCATOK KHUT y)Ke CYUTaNCs CONUAHON 6UBNMoTEKOM,
a camble KpynHble cO6paHMs KHUT U CBUTKOB AAPEBHOCTY,
TaKue Kak nereHpapHas 6ubnuorteka AnekcaHgpunckoro my-
CenoHa, B NepuoA BhiClero pacyBeTa cogepxanu 100-500
ThICAY efMHUL XpaHeHus [2]. [ins cpaBHeHUA: KpynHenwue
61GNMOTEKN COBPEMEHHOCTH, Hanpumep FocyfapcTBeHHas

Poccuitckas 6ubnuoteka unu bubnuoteka Konrpecca CLUA,
XPaHAT AECATKU U COTHWN MUANIMOHOB KHUT, pyKonucei

W BOKYMEHTOB, NpUyeM hOHAbI PacTyT Ha MUNNUOHbI €AUHUL,
XpaHEeHUs B roA.

CerofHAWHAN CUTYaLMA BLIFARUT NapajoKcanbHo.
HecmoTps Ha TO 4TO MaccoBoe BnafileHne UCKYCCTBOM YTe-
HUSA U NUCcbMa BbICTPO pacTeT, a B 6OMbIWNHCTBE Pa3BUTbIX
(v paxke pa3BMBAIOWUXCA) CTPAH yxe ONIM3KO K CTa NpOLEeH-
TaM, OJHOBPEMEHHO PACTET W TaK Ha3bliBaeMas hyHKLUMO-
HanbHas HerpamoTHoCTb. CneuunanbHble cnyx6bl OpraHusa-
LM IKOHOMUYECKOTO COTPYAHMYecTBa U pa3sutus (03CP)

C TPEBOrOi OTMEYAIOT NafeHNe CNOCOOHOCTH K 0CO3HAHHOMY
YTeHUto B 6ObWKHCTBE CTpaH 3anagHoii EBponbl u 0benx
Amepuk. OaMHHagUaTh, Kazanoch Obl, BNoJHe 6aarononyy-
HbIX cTpaH (Yunu, Xopsatus, ®paHuus, Benrpus, N3pauns,
Wtanus, Kopes, Nlutea, Monbuwa, Moptyranus u Mcnanus)
V)Ke MHOTO NeT LEMOHCTPUPYIOT Pe3yibTaThbl HUXKE CPEAHEro
nokasatens [3].

MpuynHa [aHHOTO ABJEHNA BOBCE HE CBOJMUTCA K IEHM
UK OTYNEHUIO HOBbIX NOKONEHMi. CoBpeMeHHbIN 06U-
TaTenb rnobanbHoro MHHOPMaLMOHHOrO NPOCTPaAHCTBA
CTaNKMBAETCA C ABYMSA TEHAEHLUAMM, BbITECHAIOWMUMM
YTeHWe U3 NOBCEAHEBHOW XU3He[eATeNnbHOCTU. Bo-nepBbix,
POCT CKOPOCTM U NNOTHOCTU NH(OPMALIMOHHBIX MOTOKOB
3aCTaBNAET YTEHME BbITNAAETb YEM-TO C/IUWKOM MejJieH-
HbIM U TPYAOEMKUM. YTOGbI BOCMIPUHSATL HappaTuB B BUAE
NUCbMEHHOTO TEKCTa, HEOOXOAMMO NPOYUTaTh €ro OT Havana
A0 KOHLQ, BbIENNTD KIIOYEBbIE CNOBA, COEANHUTDL UX B €fM-
Hblli 06pa3 ¥ nepeBecTU B HarNAfHY0 GopMy NOCPeACTBOM
BooOpaxeHus. Becb 3TOT MHOrocTyneHYaThli npoLecc
3aHMMAeT OT JeCATKOB CEKYH[, 0 JeCATKOB MUHYT U TpebyeT
U3pAAHbLIX ycuanii. B To xe Bpems BocnpuaTue nHdopmaLnm
B HeBep6anbHo hopMme (B BUAE aHUMUPOBAHHBIX KAPTUHOK)
NPOUCXOAMT NPAKTUYECKN MTHOBEHHO U 6e3 ycunuii.

Bo-BTOpbIX, rN06anu3auus BBOAUT B NOBCEAHEBHYIO
peanbHOCTb MHOXECTBO CUTYaLUiA CTONKHOBEHUSA Pa3NNyHbIX
A3bIKOB W, KaK CNIeACTBUE, Pa3fIUYHbIX CNOCOGOB MblWAEHMUS.
Jli060# pa3BuUTHI A3bIK COAEPXKUT «NO YMONYAHUIO» LiENYI0
KapTUHY MUPa, CUCTEMY LEHHOCTEN U 3TUKO-ICTETUYECKUX
npegnoyTeHunit. IMeHHO No3TOMy aBTOMATUYECKUit NEePEBO,
HeCcMOTps Ha ObICTPbIF NPOrpecc, BCe ele ManonpuroaeH
ANs afleKBATHOM TPAHCNALNM XY[0KECTBEHHBIX TEKCTOB
(ocobeHHO no33uu). TonbKo cyrybo TEXHUYECKUE TEKCTHI,



illiterate for a long time. Books retained an aura of sacredness and did
not play an essential role in the organisation of everyday life. Practical
knowledge was transmitted through direct contact between pupils and
teachers, everyday ideas about the world order - through oral cultural
tradition, and book knowledge remained the domain of priests and
lawyers. Reading (and even more so, writing) books seemed to be the
privilege of a few. A dozen of books was already considered a solid
library, and the largest collections of books and scrolls of antiquity,
such as the legendary library of the Alexandrian Museion in the period
of the highest prosperity contained about 100-500 thousand units of
storage (Staikos, 2000). For comparison: the largest libraries of modern
times, such as the State Russian Library or the Library of Congress of
the USA store tens and hundreds of millions of books, manuscripts and
documents, and the collections are growing by millions of storage units
per year.

Today's situation looks paradoxical. While mass proficiency in
reading and writing is growing rapidly, and in most developed (and even
developing) countries is already close to one hundred per cent, so called
functionalilliteracy is growing at the same time. The special services of
the Organisation for Economic Co-operation and Development (OECD)
have noted with alarm the decline in the ability to read consciously in
most countries of Western Europe and both Americas. Eleven seemingly
well-off countries (Chile, Croatia, France, Hungary, Israel, Italy, Korea,

JIWLWEHHbIe 3MOLMOHANBHOW OKPACKK, NOAAAIOTCA afeKBaT-
HOMY NepeBoAy NpY NOMOLUM KOMMbIOTEPHBIX MPOrPaMM.
Takue acnekTbl f3blKa, KaK pUTM, POHeTUKa, MeTacopu-
yeckue W accounaTUBHbIe CBA3M, — BCE 3TO HE NoAfaeTcs
NpsAMOMY NepeHocy U3 OAHON A3bIKOBOI peanbHOCTU B ApY-
ryto. ipnomsl u meTaopbl TaKKe He BCeraa MMeT NpAMOoit
3KBMBANEHT B LPYTOM f3bIKE, YTO fieNaeT HE0OXO[UMbIM
“cnonb3oBaHue 06X0AHbIX NyTe UAKu onucaHuit. Bol Takke
MOJKETE CTOIKHYTbCA C NPOBAEMOW, YTO MALIMHHBI NEPEBOA
BOCNPUHUMAET 3TOT TUN A3blKa OYKBANbHO, U B 3TOM Ciyyae
nepesop, He OyfeT UMeTb cMblcia. MalwuHHbIA nepeBog,
penko GblBaeT a€KBaTHbIM B C/ly4ae CIEHTA, B TOM YnC/e
npodeccuoHanbHoro. Komnbelotep oueHb TpyaHO 06yumnThH
thopmynam BeXIMBOCTU, HEOOXOLMMBIM B NTPAMOM 0OLEHMH,
W B LL€NIOM 3/1EMEHTAM, CBAA3AHHbIM C KY/IbTYPHbLIM KOHTEK-
CTOM. 3T NpoGembl HbiIM 3aMeYeHb! elle B NPOLIOM BEKe,
B CaMOM Hayane paboT no MalWWUHHOMY NepPeBOAY, HO A0 CUX
nop He noayuunu paspelwenus [4]. OgHako noBTOpUMCS,
CUTyaums, Koraa 60bWKMHCTBO NOTEHLMANbHBIX YUTATENEN
HWYEro He YMTAIOT, BOBCE He HOBa.

Ha npoTsxeHun 6onblueit 4acTu UCTOPUM YeNOBEYEeCTBa
(yHKUMIO KHUT N0 nepefade abCTPaKTHbIX MOHATUIA U Hap-
paTUBOB UCMONHANM 06BEKTH M306Pa3UTENLHOTO UCKYCCTBA
1 apxuTekTypbl. Ppu3bl, MeToNbl U HPOHTOHBI AHTUYHBIX
XpaMoB paccKasbiBanu o 6orax u reposx. OfuH U3 camblx
3HAMEHMTbIX ABOPLOBO-XPaMOBbIX KOMMEKCcoB, AHrkop-Bart
(coBpemenHas Kamboaxa), B CBOeil NNaHUpOBKe OTpaxaeT
WHAYWUCTCKUe NpefcTaBieHns o cTpoeHun BeenerHoit, a no-
KpbiBaloLMe ero cTeHbl 6apensedbl NoBeCTBYIOT 06 UCTOPUM
umMnepumn kxmepoB paHHero CpegHeBekoBbs [5]. Kynonb-
Has hopmMa BU3aHTUICKOrO Xpama, MeloLLas B NaaHe BUE,
nepeceKawoLWuxcs Kpyros, B HarnaAHoM hopMe BbipaxaeT
upelo obbeauHalLWel, obleyenoBeyeckoit ponu Lepksu [6],
a pe3bba v cTatymn Ha hacagax rotuyeckux cobopos, hpecku
B LLepKBAX HOBOro BpeMeHn nepeckasbiBaeT KloYeBble MO-
MeHTbl brubanu B hopme cBoe0OPA3HbIX KUTUNHBIX KKOMUK-
coB» [7] mT.4.

MyanMMOAaanOG BOCnpuAaTUe B NpOLWJIOM, HaCcToALLEM
n Gypyuwem

PocT uHteHcusHocTH VIH(bOpMaLlI/IOHHbIX NOTOKOB, KOTOprVI
ABHO He C06MpaETCﬂ npeKpawarbCca, 3aCTaBnAeT UCKaTb
6onee 6bICprIe 1 KOMMNAEKCHbIE CNOCco6bl TpaHCnAUUKU 3TUX

Lithuania, Poland, Portugal and Spain) have been performing below
average for many years (OECD, 2024).

The reason for this phenomenon is not at all reduced to laziness
or dullness of new generations. The modern inhabitant of the global
information space is faced with two tendencies that push reading out
of everyday life. Firstly, the increasing speed and density of information
flows makes reading seem too slow and time-consuming. To perceive a
narrative in the form of a written text, one has to read it from beginning
to end, select key words, connect them into a single image and translate
them into a visual form through imagination. This multi-step process
takes tens of seconds to tens of minutes and requires considerable
effort. At the same time, the perception of information in non-verbal
form (in the form of animated pictures) is almost instantaneous and
effortless.

Secondly, globalisation introduces into everyday reality many situa-
tions of collision of different languages and, as a consequence, different
ways of thinking. Any developed language contains ‘by default” a whole
picture of the world, a system of values and ethical and aesthetic prefer-
ences. That is why automatic translation, despite rapid progress, is still
of little use for adequate translation of literary texts (especially poetry).
Only purely technical texts, devoid of emotional colouring, can be ade-
quately translated by computer programmes. Aspects of language such
as rhythm, phonetics, metaphorical and associative connections are

notokoB. OfHUM U3 Hanbosiee NepCreKTUBHbLIX CNOCO60B
ABNAETCA UCNONb30BaHNE HECKONbKMUX MOANbHOCTEN BOC-
NPUATUA OLHOBPEMEHHO.

Mpu «knaccMyecKoM» YTEHUM YeNnOBEK CHayana BoC-
NPUHUMAET TEKCT 3pUTENBHO (BU3yaNnbHas MOJANBHOCTD).
3aTtem, pacno3HaB CNOBO WKW ApYroi GparmMeHT TeKCTa,
yuTaTenb NPOU3HOCUT ero Npo cebs — BKIIOYAETCA ayau-
anbHas MofanbHocTb. Kctaty, yntath 6e3 conpoBoXAeHUsA
roJ0COM JI0AN CTann OTHOCMTENbHO HeiaBHO — BCEro [1BeCTH
WIW TpUCTa NeT Ha3aA. [lo 3Toro «Tuxoe» YTeHue cYMTanoch
nposBNeHNeM KpaitHero MHANBUAYaAN3Ma U NOA03PUTESNb-
HOM cKkpbITHOCTH [8]. W HakoHeL, B 3aBUCMMOCTH OT TOTO,

< Puc. 1. UnntocTpaums

K MaKame 43.

Anb-Bacutu guckytupyet

¢ Pacckasumkom, nogbesxas
K 04epefHOMY NOCeNeHuo.
Cupwusa. XIII Bek /

Fig. 1. Illustration for
Magama Ne 43. Al-Wasithi
debating with the Narrator
as he approaches another
settlement. Syria, 13th
century
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> Puc. 2. CneBa Tyrpa
Cyneiimana KaHyHu
(Benukonentoro), cnpasa —
YBENMYEHHbIN parmMeHT,
Ha KOTOPOM XOpOLLO

BUAEH BUXPeOOpasHblii
KOMMO3MLMOHHBIN NpUEM,
XapaKTepHbIi ans apabeKoil
Kannurpapuu /

Fig. 2. Tugra of Suleiman
Qanuni (the Magnificent)
on the left and an enlarged
fragment on the right
showing the swirling
compositional technique
characteristic of Arabic
calligraphy

not directly transferable from one linguistic reality to another. Besides,
idioms and metaphors don’t always have a direct equivalent in another
language, making it necessary to use workarounds or descriptions. You
may also run into the problem that machine translation takes this type
of language literally, in which case the translation will not make sense.
Machine translation is rarely adequate in the case of slang, including
professional slang. It is very difficult to teach the computer the formu-
las of politeness necessary in direct communication and, in general, the
elements related to the cultural context. These problems were noticed
in the last century, at the very beginning of machine translation work,
but have not been resolved so far (Nirenburg, 1987). However, we
repeat, the situation where the majority of potential readers do not read
anything is not new at all.

Throughout most of human history, the function of books to convey
abstract concepts and narratives has been performed by objects of fine
art and architecture. The friezes, metopes and pediments of ancient
temples told the stories of gods and heroes. One of the most famous pal-
ace and temple complexes, Angkor Wat (modern Cambodia) in its layout
reflects Hindu ideas about the structure of the universe, and bas-reliefs
covering its walls tell about the history of the Khmer Empire of the early
Middle Ages (Mannikka, 2000). The domed form of the Byzantine temple,
which has the form of intersecting circles in the plan, clearly expresses
the idea of the unifying, universal role of the church (Krasnoseltsev,

KaKoB CMbIC/ TPOYUTAHHOTO pparMeHTa, NOCPEACTBOM BO-
00paxeH!s 1 NaMATU MOAKNIOYAIOTCA OCTaNbHble MOAANbHO-
CTW — KMH3CTeTUYecKas (MblleyHas), TakTUNbHas (KOXHas),
ofopasnbHas (BKyco-3anaxosas).

BocnpusaTue apxutekTypHOro 06beKTa NpoOUCXoAnT
CUMYNbTAHHO, T. €. OAHOBPEMEHHO N0 BCEM MOAANbHOCTAM.
Mbl BU3yanbHO BOCNPUHMMAEM LiBETOBYIO raMMy 06bEKTa,
CbIWKUM, KaK apXUTEKTYPHbII 06bEM pearnpyeT Ha 3BYKH,
KUH3CTETUYECKN NEPeXUBAEM TEKTOHUKY 0ObEKTa, ero putm
n nponopuuu. TaKTUNbHAA MOLANBHOCTL COOTBETCTBYET (hak-
Typam NOBEPXHOCTe, U Aaxe BKYCO-3anaxoBble accolmaLnm
HaxopATCA 6IM3KO OT HENOCPEACTBEHHOTO BOCNPUATHS,
BCMOMHUM NpsHyto meTadopy MenuHa Bo o ToM, Kak Noxox
mpamop MapdeHoHa Ha «cbip, 06MUTLIA NOPTBENHOMY. Bo3-
MOXHO, UMEHHO MO3TOMY apXMTeKTypa TaK [JOr0 U yCnewHo
KOHKypMUpoBana ¢ KHUTOiA.

CerofHAWHAA CMTyaLNA KHOBOTO CPELHEBEKOBbSAY
AMKTYeT He06XOAMMOCTb PAa3BUTUSA KHUT, OCHOBAHHbIX Ha
COBPEMEHHbIX TeXHONornAX. MynbTuMeuiiHbIE 3NEKTPOHHbIE
KHWIW UCMOJb3YIOT He BeCb HA6OP MOAANBHOCTEN, HO 6ONb-
WMHCTBO M3 HUX: BU3yanbHyto (M306paxeHue), ayamanb-
Hyto (3BYK) W KMHICTETUYECKYIO (aHUMaLMS, ABUXKEHUE).
TaKTUNbHAsA MOAANbHOCTb YYACTBYET YACTUYHO, TaK KaK Ana-
na3oH (aKTyp, KOTOpble CTaHAAPTHBIN 3KPaH CNOCOGEH 0TO-
GpaxaTb, OrpaHUyeH JOBOLHO Y3KUMU pamMKaMu. TeMm He me-

2011), and the carvings and statues on the facades of Gothic cathedrals,
as well as frescoes in the churches of the New Age retell key moments
of the Bible in the form of peculiar hagiographic ‘comics’ (McNamara,
2011), and so on.

Multimodal perception in the past, present and future

The growing intensity of information flows, which is clearly not going
to stop, makes it necessary to search for faster and more complex ways
of transmitting these flows. One of the most promising ways is to use
several perceptual modalities simultaneously.

In ‘classical’ reading, a person first perceives the text visually (visual
modality). Then, having recognised a word or other text fragment, the
reader pronounces it ‘to themselves’ - the auditory modality occurs. By
the way, people began to read without voice accompaniment relatively
recently — only two or three hundred years ago. Before that, ‘silent’
reading was considered a manifestation of extreme individualism and
suspicious secrecy (Manguel, 1997). Finally, depending on the meaning
of the read fragment, other modalities - kinesthetic (muscular), tactile
(skin), odoral (taste and smell) — are connected through imagination
and memory.

The perception of an architectural object is simultaneous, i.e. occurs
through all modalities. We visually perceive the colour gamut of the
object, hear how the architectural volume reacts to sounds, kinestheti-
cally experience the tectonics of the object, its rhythm and proportions.

Hee 3NeKTPOHHble MyNbTUMEAMIHbIE aHUMUPOBAHHbIE KHUTH
ropasfo 6nuxe K apxUTEKTYPE, YeM KKNACCUYECKAA» KHUT,
BK/I0YAIOWAs TONbKO TEKCT U HEMOABUKHbBIE M306PaXKeHUS.

INeKTPOHHblE MyNbTUMEAMIAHbIE NHTEPAKTUBHbBIE KHUMU
(AMUK) npuBneknu BHUMaHWe Nejaroros v NCUX0NOroB
elle B NMPOLUIOM BeKe, KOrAa 06CyXAANNCh NEPCNEKTUBEI
00y4eHuUs JOWKONLHUKOB No Tenesusopy [9]. buino ybeau-
TeNbHO NOKa3aHo, YTO OJHOBPEMEHHOE UCMONb30BAHMUE He-
CKONbKUX MOJANbHOCTEl NOMOraeT 06yyeHUI0 NPOCTENILMM
MbICUTENbHBIM HAaBbIKaM CYETa, YTEHUA U NUcbMa. Mo3Tomy
OCHOBHOE HanpaBfieHWe UCCNef0BaHNIt JONTO 0CTaBanoCh
B paMKax nefaroruku maagwux sospacrtos [10]. Ho cerop-
Ha npeumyliecTsa IMUK cTaHoBATCA BNOJHE OYEBULHBIMU
1 4N 00y4eHns MONOAbIX B3POCAbIX, 0COBEHHO B Chepe
apXUTEKTYpbl U AU3aiHa.

3MUK no ucropum u Teopmu apabcKoit apxUTEKTYpPbI:
ONbIT NPOEKTa

Mbl nonpo6oBanu npepAcTaBuTh cebe NpoeKkT yyebHuka

no UCTOPUU U CTUNUCTUKE apabCKoii apXUTEKTYpbl U fU3aii-
Ha, ucnonb3ys Bo3moxHoctu IMUK. OcHoBHas uenb co3paa-
HUS yYeOHMKa 3aKI0YaEeTCA B KOMNAKTHOI, KOMMIEKCHOIA

1 aieKBaTHOM nepefadye 0co6eHHOCTEN TOrO CTUAS, KOTOPbIi
copmMmpoBancs B 3N0Xy paHHero ucnama u B AanbHemnwem
pa3BuBanCs, BNUTLIBAsA KYNbTypHble TpaguLuumu Busantuu,



Tactile modality corresponds to the textures of surfaces, and even
flavour and smell associations are close to direct perception, recall
Evelyn Waugh’s spicy metaphor of how similar the Parthenon marble is
to ‘cheese doused with port wine'. Perhaps that is why architecture has
competed with the book so successfully and for so long.

Today’s situation of the ‘new Middle Ages’ dictates the need to de-
velop new multimedia books based on modern technologies. Multimedia
e-books use not the whole set of modalities, but most of them: visual (im-
age), auditory (sound) and kinesthetic (animation, movement). The tac-
tile modality is partially involved, as the range of textures that a standard
screen can display is restricted within rather narrow limits. Nevertheless,
electronic multimedia animated books are much closer to architecture
than the ‘classic’ book, which includes only a text and still images.

Multimedia animated interactive e-books (hereinafter MAIE) attract-
ed the attention of pedagogues and psychologists back in the last cen-
tury, when the prospects of teaching preschoolers on TV were discussed
(Greenfield, & Beagles-Roos, 1988). It was convincingly shown that
the simultaneous use of several modalities helps to teach the simplest
thinking skills of counting, reading and writing. Therefore, the main
direction of research remained within the framework of early childhood
pedagogy for a long time (Sayed, & Lucas, 2024). But today, the benefits
of MAIE are becoming quite evident also for teaching young adults,
especially in the field of architecture and design.

Nepcun, CpegHero Boctoka u CesepHoit Adpuku. Ctpyk-
Typa yuebHUKa BKNIOYAET B cebs He NpOCTO nepeyucie-
HUE 3IEMEHTOB W fieTaNel, NpucyLux apabckomy cTunio,

HO ropasfo 6onee rny6oKoe U CBA3HOE NPeACTaBNEHUE
MUPOBOCMPUATUS, 3TUKO-ICTETUYECKON CUCTEMbI, XapaKTep-
HOI AN YHUKaNbHOM apabckol KynbTypbl. Ha Haw B3rnsag,
KpoMe 06bIYHbIX 3NEMEHTOB (TEKCT, U306PaXKEHNA apxUTEK-
TYPHBIX 0OBEKTOB), NPOEKT AOMKEH BKOYATL Clefytolme
KOMMOHEHTBI.

Pacckasuuk. B otanume ot knaccuueckoit kiuru, IMNUK
BbIHOCUT urypy Pacckasuuka Ha nepBsbiit nnaH. MNepco-
HaX, OT JIMLLA KOTOPOr0 MAET NOBECTBOBAHME U C KOTOPbLIM
o6waetcs nonb3osatenb (yutatens) IMUK, — 3To knloyeBas
¢urypa. Paccka3unk ABnAeTCA OCHOBHBIM HOCUTENEM W Bbl-
pasuTenem KynbTypHbIX 0COBEHHOCTE!, O KOTOPBIX MAET peyb
B y4e6HUKe B caMOM IP(EKTUBHOM U NOHATHOM NnaHe —

B NJ1IaHE MEXNUYHOCTHOTO 06LEHMS.

Pasymeetcs, ¢urypa Pacckasunka npucyTcTByeT W B Knac-
CUYeCcKOM KHUTe (B TOM Yucne B y4eOHUKE), HO TaM 3Ta
¢urypa yale BCEro HapoOYMTO ANLIEHA IMOLUOHANIBHO-

CTW W BBITNAAMT KaK PaBHOAYLIHbIA LUKTOP, U3NaratoLmnii
06beKTUBHble haKTbl. IMEHHO 3Ta TpafuLMA HanucaHus
y4eb6HUKOB 0COGEHHO HEYMeCTHa B Cllyyae, Koraa Heobxo-
AMMO nepeaaTb 06pas MblWAEHUS U MUPOBOCNPUATUS TaKOW
NO3TUYHOM KyNbTYpBI, Kak apabckas.

B kauecTBe Pacckaszunka Hanbonee nepcnekTUBHO BbITNSA-
AnT 06pas, KOTOPBIi Mbl HAXOAUM B Makamax. Makambl — 310
COOPHUK MPUTY UM aHEKLOTOB B XaHpe NAYTOBCKO/ HO-
BeJUIbl, HANMUCAHHbIX PUTMU30BAHHOI NPO30M C MHOXECTBOM
BCTaBHbIX CTUXOB. VX repoi — TanaHTAUBEIN npoxoaumeLl,
anb-BacuTu, KOTOpbIN NOpaXaeT Ntogen CBOMM NMO3TUYECKUM
AapoMm u KpacHopeuunem. Ero nponosean npefcTaBaaioT co-
60oi napoanu Ha oMLMANBHYIO ULEONOTUIO, HO NPU ITOM He-
CYT MOLUHbIN 3apAf HAPOAHOW MYAPOCTU W 3L,paBOro CMbICNa.
NpoHus, HacMelwKa Hag o6Lenpru3HaHHbLIMU aBTOPUTETAMM
B COYETAHUM C rNy6OKOi 06pa3oBaHHOCTbIO U IyMaHHO-
CTbl0 COCTABAIAIOT OCHOBY 06pasa anb-Bacutu. Pacckasuuk
B MaKamax cflefyeT 3a rnaBHbIM repoem 1 nepeckasbiBaeT
yuTaTento ero peuu 1 peakumto caywartenei Ha Hux. N3-
HayanbHO MaKaMmbl Npefnonaranu BecbMa 06pa3oBaHHOro
yuTaTens, Tak YTo B HUX MOXHO 0OHAPYKUTb BECb CMEKTP
OTCHINIOK W aNnto3uil C TEMU KyNbTypaMmu, C KOTOPbIMK apabbl

MAIE on the history and theory of Arabic architecture - prologue of
the project
We have tried to imagine a project of creating a textbook on the history
and stylistics of Arabic architecture and design using MAIE. The main
aim of the textbook is to convey in a compact, comprehensive and
adequate way the features of the style that emerged in the early Islamic
era and developed thereafter, absorbing the cultural traditions of
Byzantium, Persia, the Middle East and North Africa. The aim includes
not just an enumeration of the elements and details inherent in the
Arabic style, but a much deeper and more coherent presentation of the
worldview, the ethical and aesthetic system characteristic of the unique
Arab culture.

In our opinion, in addition to the usual elements (text, images of
architectural objects), the project should include the following compo-
nents:

A narrator.

Unlike the classical book, the MAIE brings the figure of the narrator to
the forefront. The character on whose behalf the narrative is told and
with whom the MAIE user (reader) communicates is the key figure.
The Narrator is the main bearer and exponent of the cultural features
discussed in the textbook in the most effective and understandable
way — in terms of interpersonal communication.

< Puc. 3. MnaH TunuyHoro
KUMNOrO AOMA CEMbMU CO
CPefHMM [LOCTATKOM MO
AaHHbBIM PacKomnokK B ropofie
Oycrar [12] /

Fig. 3. Plan of a typical
dwelling house of a middle-
income family. According
to the data of excavations
in the town of Fustat
(Bolshakov, 1984)

< Puc. 4. Huwanypckas
yawa. CeBepo-BocTouHbIN
MpaH. X Bek. XoTa gaxe
HocuTento apabekoro
A3bIKa MOXET ObITb CNOXKHO
NMOHATb TEKCT Ha 3TOM Yale,
MOTMB B LEHTPaNbHOM
Kpyre, KOTOpbIN
NOBTOPAETCA NO Kpato,

Ha camoMm fiene sBnseTcsa
CNIOBOM yUmn — «ygaya.
[ipyrue kepamuyeckune
U3Lenus TOro xe

nepuoAa AEMOHCTPUPYIOT
MOXOXYI0 CTUIU30BAHHYIO
TpaKkToBKY cnosa baraka —
«bnarocnosenue» /

Fig. 4. Nishapur bowl,
northeastern Iran, 10th
century. Although even

a native Arabic speaker
may have difficulty
understanding the text

on this bowl, the motifin
the centre circle, which

is repeated around the
edge, is actually the word
yumn, ‘good fortune’. Other
pottery from the same
period shows a similar
stylised interpretation of
the word baraka, ‘blessing’
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> Puc. 5. MaHHO
COBpPEMEHHOro
XYROXKHUKA-KepamucTa

13 Noppatun Maxmypa
Taxa «be3 Ha3BaHUA».
2008. Kak u Tbicayy net
Ha3ag, TeKCT NaaBHo
NepexoAUT B OPHAMEHT,
LeMOHCTPUPYs AUHAMUKY
1 pasHoo6pasue /

Fig. 5. Panel by Mahmoud
Taha, a contemporary
ceramic artist from Jordan.
‘Untitled’, 2008. Like a
thousand years ago, the
text flows smoothly into the
ornament, demonstrating
dynamics and diversity

Of course, the figure of the Narrator is also present in the classic
book (including the textbook), but there this figure is most often
deliberately devoid of emotionality and looks like an indifferent narrator
presenting objective facts. This tradition of textbook writing is partic-
ularly inappropriate when it is necessary to convey the way of thinking
and worldview of such a poetic culture as Arabic.

As a Narrator, the image we find in the Magams looks most promis-
ing. The Magams are a collection of parables or anecdotes in the genre
of the knave's short story, written in rhythmic prose with many inserted
verses. Their hero is Al-Wasithi, a talented traveler who impresses people
with his poetic gift and eloquence. His sermons are parodies of official
ideology, but at the same time carry a powerful charge of popular wis-
dom and common sense. Irony, mockery of recognised authorities com-
bined with deep education and humanity form the basis of Al-Wasithi’s
character. The narrator in Magams follows the protagonist and retells his
speeches and the reactions of the audience to the reader. The Magams
were originally intended for a highly educated reader, so that the full
range of references and allusions to the cultures with which the Arabs
interacted in the Middle Ages can be found in them. The best known of
the Magams is that of Abu Muhammad Muhammad ibn al-Qasim al-Basri’
al-Hariri (1054-1122). The fifty or so short stories written by al-Hariri
are considered a model of precision of style and perfection of form.

It should be noted that the illustrations of Al-Hariri's Magams are
executed in the graphic manner of line drawings coloured with local flat

B3aumogpeiicteoBanyu B CpegHue Beka. Hanbonee n3BecTHbl
MaKaMmbl, npuHagnexawue nepy A6y Myxammag Myxammag
noH anb-Kacum anb-bacpi anb-Xapupu (1054-1122). Okono
NATMAECATU HOBE, HAaNUCaHHbIX anb-Xapupw, cunTalTCs
06pa3LoM TOYHOCTH CTUASA U COBEPLUEHCTBA (HOPMBI.

Hapo 3ameTuTb, 4TO UANKOCTPALMM K MaKaMaM anb-Xapupu
BbINOJHEHbI B rPathMYHON MaHepe NMHEeHOro pUCYHKa, pac-
KpaLleHHOro NOKaNbHbIMW MNOCKMMU TOHAMK, YTO oberyaet
NX OLMPPOBKY U aHUMaLMIO.

Kannurpadus u wpudrosbie komnosuuuu. Tpya-

HO HaliTu KyNbTypy, B KOTOPOi NMUCbMEHHOCTb Urpana Obl
TaKyI0 e 3HauMTeNbHYI0 3CTETUYECKYIO PONib, KaK B apab-
CcKoM KynbType. MckyccTBO Kannurpacum B apabckom mupe
copmupoBanoch B paHHem CpegHeBeKOBbEe, OAHOBPEMEHHO
C BO3HWKHOBEHMEM WUCNaMa, U cpasy e npuobpeno ca-
KpanbHbI xapakTep. Camblii cTapbliil M3 Kanaurpatpuyecknx
ctuneit (kydu) — NpAMOYroNbHbIA, MAaCCUBHBIN, C NNOTHO
CNUTBLIMU rpynnamu OyKB — NO3Xe pa3fAenunca Ha HeCKONbKO
KNacCUYeCKUX HanpaBieHuWit U CerofiHA npepcTaBnseT coboi
GoraTeiilyio NanuTpy CNocobOB HayepTaHus.

Apabckas kanaurpatus ¢ ee 3bICKaHHBIMW IMHUAMMU
W CNOXHBIMW PUTMaMU OKa3ana 3HauuTeNbHoe BAUsHUE
1 Ha apabCKyto apxUTEKTYpY, AEKOP 3A4aHWI U faxe Ha nna-
HUPOBKY TPafMLMOHHOTO apabckoro xuauwa. Ha puc. 2 u 3
NOKa3aHo OfHO M3 KNacCUYeCKUX NPou3BefeHnii Kananurpa-
¢uu 3noxu Beicwero pacuseta OCMaHCKON UMNEPUU — INOXM
Cyneiimana KaHyHu (BenukonenHoro) (1496—1566) B cpas-
HEeHWUW C NNaHoM apabCKoro Xuaoro Aoma X Beka U3 ropoaa
Oycrart, ctonuusl Erunta npu Omeiisgax u A6bacuaax. He-
CMOTPA Ha NATLCOT NeT 1 paccToaHue, pasaenswouiee Ctam-
Oyn 1 HelHeWwHwit Kaup, 3Tm nponsBeaeHns AeMOHCTPUPYIOT
CXOfHbIE ICTETUYECKME YepTbl. CNOXHbI cnupaneobpasHblii

tones, making them easy to digitise and animate.

Calligraphy and script compositions.

It would be difficult to find a culture in which the aesthetic role of
writing is as significant as in Arab culture. The art of calligraphy in

the Arab world emerged in the early Middle Ages, simultaneously with
the emergence of Islam, and immediately acquired a sacred character.
The oldest of the calligraphic styles (kufi) — rectangular, massive, with
tightly merged groups of letters - later split into several classical styles
and today represents the richest palette of lettering methods.

With its refined lines and complex rhythms, Arabic calligraphy also
had a significant influence on Arabic architecture, building decoration
and even on the layout of traditional Arab dwellings. Figures 2 and 3
show one of the classic works of calligraphy of the highest prosperity
of the Ottoman Empire, the era of Suleyman Qanuni (the Magnificent,
1496 - 1566), in comparison with the plan of an Arab dwelling house of
the 10th century from the city of Fustat, the capital of Egypt under the
Umayyads and Abbasids. Despite the five hundred years and the distance
separating Istanbul from present-day Cairo, these works exhibit similar
aesthetic features. A complex spiral swirl forms a composition that swirls
around a central element (in the case of the house plan, this is an inter-
nal water body, and in the case of the tugra, the title ‘victorious forever,
muzaffer daima). This compositional technique sharply distinguishes
Arabic calligraphy from Chinese, Latin or Cyrillic calligraphy.

BUXPb POPMUPYET KOMNO3NLMIO, KOTOPas 3aKpy4nBaeTcs
BO3Jle LeHTPaNbHOro 3feMeHTa (B Cly4ae nnaHa foma 310
BHYTPEHHUI BOAOEM, @ B Clyyae Tyrpbl — TUTYA «nobeno-
HOCHbI1 BOBEKUY, «My3attdep faumar), u 3T0T KOMNO3K-
LMOHHBI NpUeM pe3Ko oTanyaeT apabekyto kannurpaduio
OT KUTACKOW, NATUHCKOMN MU KUPUNTNYECKOA.

Kannurpadus v wpndrosbie KOMNO3NLUMN ABASAIOT-

Csl HEOOXOAMMbIM KOMMNOHEHTOM Y4eBHbIX MaTepUanos

no apabcKoit apxutekType, 1 TexHonoruu IMUK npegnara-
toT 6oraTble BO3MOXHOCTU ANA BBEAEHUS 3TUX 3JIEMEHTOB
KaK B 0(hOpMNEHUE KHUTH, TaK U B €€ COAEPXKAHME.

Y30pbl M OpHaMeHTbI. Y30pbl U OPHAMEHTbI ABNAIOTCA Ha-
CTO/IbKO BAXHOI YacTbio apabCKOl KyNbTypel, 4TO 3a4acTyio
accouuupytoTca ¢ apabckum cTunem Kak TakosbiM. Cyuie-
CTBYyeT pacnpoCTpaHeHHOE MHeHWe, 4TO 3TO CBA3AHO C 3a-
NpeToM Ha M306paxeHne KUBOTHBIX U YEOBEKA, KOTOPBIN
HaknaabiBaeT ucnam. OfHaKo B UCTOPUM UCNaMa CyLeCTBYOT
MHOTOBEKOBblE MEPMOJbI BBICOKOFO pacLiBeTa MCIaMCKoro
1306pa3nTeNbHOr0 UCKYCCTBA, B KOTOPOM aKTUBHO NPUCYT-
CTBYIOT M306paXeHUs U NIIOAEN, U KUBOTHBIX (Hanpumep,
WHAMWIICKOe UCKYCCTBO Nepuofa Benukux Moronos).

OcobeHHoe OTHOWeEHME apabeKoit KyabTypbl K OpHa-
MEHTaM CBA3aHO C FNYOGOKMMU OCHOBAMM 3TOMN KYNbTYpSI,
KOTOpas BOCMPUHMMAET MUP B Ka4YecTBe NOTOKa COObITUR,
CBA3AHHbIX APYT C APYrOM U NOJYUHEHHBIX €UHOMY PUTMY.
Tak, B Tpyaax A6y Anu XyceiiHa noH Abannax ubH Cuxa
(B eBponeiickom npousHoweHnu AsuueHHa) (980-1037)
¥ 3eMNs, U KNUBbIE OPraHU3Mbl BLIFARAT KaK MOTOKMU Henpe-
PbIBHbIX M3MeHeHUI. Takue B3rnsabl NO3BONUAMN EMY CTaTb
Benuyanwmm Bpayom CpefHEBEKOBbSA, @ TAKKE OTKPbITb 3BO-
JIOLMOHHbIE MPOLECCHI B TOPHBIX NOPOAAX, BbIABUHYTL UAEH0
MHOXECTBEHHOCTU NapannenbHbix MMPOB 1 T. 4. [11].



Calligraphy and script compositions are an essential component of
Arabic architecture teaching materials, and MAIE technologies offer
rich opportunities to introduce these elements in both book design and
content.

Patterns and ornaments.

Patterns and ornaments are such an important part of Arab culture
that they are often associated with Arab style per se. There is a popular
belief that this is due to the prohibition on the depiction of animals
and humans imposed by Islam. However, in the history of Islam, there
are centuries-long periods of high flourishing of Islamic fine arts, in
which depictions of both humans and animals are actively present (for
example, Indian art of the Mughal period).

The special attitude of Arab culture to ornaments is connected with
the profound foundations of this culture, which perceives the world as a
flow of events connected with each other and subordinated to a single
rhythm. Thus, in the writings of Abu Ali Hussein Ibn Abdallah Ibn Sina
(in the European pronunciation Avicenna, 980-1037), both the Earth
and living organisms appear as streams of continuous change. Such
views allowed him to become the greatest physician of the Middle Ages,
as well as to discover evolutionary processes in rocks, to put forward the
idea of the plurality of parallel worlds, and so on (Nusseibeh, 2020).

Unfortunately, in XVII - XIX centuries in Europe, under the influence
of the fashion for everything ‘oriental’, a completely false idea of the

K coxanenuio, B XVII — XIX Bekax B EBpone nop pencTsu-
€M MOfbl Ha BCE KBOCTOYHOE» CIOKMIIOCH JIOKHOE Npes-
CTaBneHue 0 CyWHOCTH apabckoro opHameHTa. Apabekue
Tpagnumm CMeWwnBannchb C TpaguunNAMu TOPKCKUX HApoLoB,
C npuHuMnamu 6apoKKo, C rpeKo-PUMCKUMU U [aXxe KUTail-
CKUMU XY[0XKECTBEHHBIMYU NPUEMAMU NOA OOLMUM Ha3BaHU-
eM «CcTunb apabeck». Heo6xonMMo 0AHO3HAYHO OTAENUTD
BCsKME (haHTacTUYeCKMe NPEeACTaBNEHUS OT PeansHoro
NONOXKEHUs BeLyet.

DakTUyeckn apabCKuit OPHAMEHT OCHOBAH Ha 00LiEM
NPUHLMNE BAPUATUBHOCTM: MOBTOPAIOLYMECS INEMEHTI
BOCMPOM3BOAATCA He TOYHO, a C HEBONbLIMMU BapUALUAMK.
Wcnonb3yercs He YeTKas CUMMETPUS, @ CUMMETPUS NOJ0-
6us. B pesynbrate opHaMeHT NPOU3BOAMT BNeYaTieHue
Yero-To XMBOTO U AMHaMUYHOro. Bo3HukaeT cBoeobpasHas
ONTUYECKas WUNIO3UA: KAKETCSA, YTO HA Kpato Nons 3peHus
3/1eMeHTbl OPHAaMeHTa ABUXKYTCS, HO, €CIM COCPEOTOUUTD
Ha HUX B3rNAJ, OHU 3aMUPAIOT B HENOABUXHOCTYU. Takas
urpa npuaaet apabckomy OpHaMeHTy HEMOBTOPUMYIO Npe-
NIeCTb U NPUBNIEKATENbHOCTD.

3aknoyeHue
ApxuTeKTypa HaxoAnTCA B LeHTpe HayK. ofrotoeka
npoeccMoHanbHOro apxMTeKTOpa nofpasymesaeT popmu-
poBaHuMe 3pyANpPOBAHHOMN, BCECTOPOHHE Pa3BUTON TMYHOCTH,
CNoco6bHOM yCBaUBATh HE TOJIbKO COBPEMEHHbIE TEUEHUS,
HO ¥ TPAAULMOHHbIE KYNbTYpHble ABNEHUA. INOXa, B KOTO-
pyio HaM AOBENOCH XUTb, 3MOXA CTONIKHOBEHUA U NepeMeLn-
BaHWUA PErMOHANbHBIX KYNbTYP U LeblX KYNbTYPHbIX NNAcTOB
CTaBWT Nepej HaMu HeMano BbI30BOB. Ho oHa e faeT Ham
B PYKWN N HOBbIE TEXHOJIOTUN.

INeKTPOHHbIE MYNbTUMESUAHBIE AHUMUPOBAHHbIE KHUM
CnocoGHbI NOMOYb apXUTEKTOPAM rNy6IKe U BCECTOPOHHEE
NOHATb Kyanyprle Tpap,mu,mm p,pyrwx Hapop,oa n perMOHOB.
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