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reziume: tegnikuri sistemebis, danadgare-
bisa da sawarmoo procesebis optimaBuri da-
proeqtebisas ganxi Bulia geometriulli pro-
gramirebis meTodis gamoyenebis arsi. moce-
mu B ia meTodis gamoyenebis Tavisebureba Se-
zRudvebiTa da SezRudvebis gareSe, amocanis
nulovani sirTullis xarisxisas da ilustri-
rebu ll ia saTanado amocanebis amoxsniT; reko-
mendebu B ia meTodis gamoyeneba koreqtullad
formulirebuli optimizaciis amocanebis
amosaxsne Bad, radgan, maTematikuri progra-
mirebis sxva meTodebisgan gansxvavebiT, amo-
canis anal izur amoxsnas gvaZll evs.

sakvanZo sityvebi: optimaBuri daproeqte-
ba; geometriulli programireba; pirdapiri
programa; oradi programa; regull irebadi pa-
rametrebi; Figsirebuli parametrebi; mizno-
brivi Ffungcia.

1. Sesavali

Tanamedrove rTulli konstrugciebis, da-
nadgarebisa da tegnikuri sistemebis opti-
maBuri daproeqteba rogorc tegnikuri, ise
ekonomikuri TvalsazrisiT, moiTxovs maTi
gadawyvetis efeqtur maTematikur meTodebs.
ZiriTadi amocana am dros dasaproeqtebe i
obieqtis tegnikuri an ekonomikuri parame-
trebis optimaBuri sidideebis dadgenaSi
mdgomareobs [1].

principulli siZneleebis gamo, maTemati-
kuri programirebis zogadi amocanis amoxs-
na yovBismomcveli erTi meTodiT jJerje-
robiT miuRweve Bia sxvadasxva tipis eg-
stremaBluri amocanebis amoxshisaTvis Kkar-
gad cnobi bli wrfivi, arawrFivi, dinamikuri,
parametrulli da sxva saxis maTematikuri

programirebis meTodebs gasulli saukunis
meore naxevarSi Seemata geometriulli pro-
gramirebis meTodi, romelic mravallcvla-
diani arawrfivi Ffungciebis minimizaciisaT-
vis cvBladebze arawrfivi SezRudvebisas ga-
moiyeneba [2]. aseTi saxis amocanebze xSirad
daiyvaneba maTematikis, Fizikis, qimiis, eko-
nomikis, tegnikis, maT Soris, sanTo dargis
eqstrema B uri amocanebi.

2. ZiriTadi nawi i

optimizaciis amocanebis amoxsnis kargad
nacnobi maTematikuri programirebis meTode-
biT kompiuterze amoxsnilli ricxviTi sidi-
deebi TvalsaCinoebasaa mokBebulli da kon-
kretull amocanaSi ar iZBeva miznobrivi Ffun-
gciisa da regulirebadi (saoptimizacio) pa-
rametrebis xarisxobriv da raodenobriv da-
mokidebu B ebebs Figsirebu i parametrebisgan.

arRniSnulli nakBis gamosworebis saSualle-
bas geometriulli programirebis meTodi iZ-
Beva igi agebulia saSuallo ariTmetikullisa
da saSuallo geometriullis urTierTTanafar-
dobaze (kerZod imaze, rom saSuallo ariTme-
tiku i aranak Bebia saSuall o geometriull ze).

saproeqto amocanis maTematikuri For-
mu Bireba mniSvne Bovan gavBenas axdens mi-
si gadaWris meTodis SerCevasa da amoxsnis
sirTulleze. amocanis sirTullis xarisxi,
romelic geometriulli programirebis me-
Todis erT-erTi maxasiaTebeBia, xSirad
optimalluri daproeqtebis speciallistzea
damokidebuli — ramdenad koreqtullad da
meTodis moTxovnebis Sesabamisad igneba
Formulirebulli amocana

geometriulli programirebis meTodi sain-
Jinro daproeqtebis amocanebTan mWidro kav-
SirSi warmoiSva da ganviTarda tegnikuri
sistenis optimaluri daproeqtebisas sagme
gvagvs TFigsirebull da regulirebad parame-
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trebTan. inJiner-damproeqtebe i yovel Tvis
cdillobs regulirebadi parametrebis iseTi
sidideebi daaproeqtos, romelic uzrunve-
Byofs ninimaBur xarjebs an magsimalur
mogebas anu miiRos optimaBuri proeqti.

geometriulli programirebis meTodi isea
agebulli, rom zogadia optimaBuri daproeg-
tebis amocanebis FarTo kMBasis gansaxi ll ve-
Bad da konkretulli xarisxobrivi da raode-
nobrivi infFormaciis miRebis TvalsazrisiT.

rogorc maTematikuri progranmirebis sxva
meTodebi, geometriulli programirebis me-
Todic iyenebs pirdapir da masTan SeuR le-
bull - orad programebs. pirdapiri progra-
mis miznobrivi Funqciis minimumi misi udi-
desi gveda sazRvaria, xolo oradi progra-
mis magsimumi - umciresi zeda sazRvari.
amasTan, isini tolia

tegnikuri proeqtis mT Hiani danaxar ji

(g) Semadgene® komponentebze (U;) mosuli
danaxar jebis jamisgan Sedgeba:

g=U,+U,+..+U_,

U (i=12...,n) gamoisaxeba C, Figsirebu-
Bi da t(j=12..,.m) regulirebadi parame-
trebis xarisxovani funqciiT:

U, =Cthtye..tom

sadac C, aris dadebiTi Figsirebulli para-
metrebi (RirebulebiTi, tegnikuri da aS);
t,- dadebiTi regulirebadi parametrebi; a;-
nebismieri ricxvebi. aseT pirobebSi (¢-s
ewodeba pozinomi anu dadebiTi po R inoni.

amocanis amoxsna ¢ miznobrivi TFungciis
minimizaciaSi mdgomareobs t; regulirebadi

parametrebis optimaBuri mniSvne I obisas.
bevr SemTxvevaSi, bunebis, tegnikisa da ekono-
mikis kanonebs pirdapir mivyavarT aseT ¥ung-
ciebTan. sxva SemTxvevaSi igi asaxavs cdebis
Sedegebs t; parametrebis farTo diapazonSi.

aseTi tipis amocanebis amoxsnisas yura-
dReba ZiriTadad gamaxvi Bebullia parame-
trebis optimaBluri sidideebis dadgenaze.
an meTodis gamoyenebisas mTeli Zall isxmeva
mimarTulia minimaBuri danaxar jebisa da
misi TiToeuli U; wevris fardobiTi willis

dadgenaze. mxo Bod amis Semdeg dgeba t; pa-

rametrebis optimaluri sidideebis gamoT-
vlis sakiTxi.

Ne 2 (484), 2012

miznobriv funqgciaSi (g) TiToeulli we-
vris (U;) fardobiTi willi (J) geometri-

ulli progranirebis oradi progranis v(J)
cvBladebi da nmisi
Ria J(i=12....n) oradi progranis cvla-

debi unda akmayoFfi Bebdes arauaryofiTobis

Formul irebis safuZve-

(6,20), normallizaciisa io’izl da orTo-

n

gonallurobis Zaija]:o,jzl,z,..,m pirobebs.

pirdapiri da oradi programebis mizno-
brivi Fungciebi tolia meTodis Tanaxmad,
g(t)=v(J). amasTan, regulirebadi
trebis optimaBuri sidideebis dasadgenad
gamoiyeneba U, =v(J)xdJ; to N obebi.

meTodSi gamoyenebulma geometriullma
terminebma (normallizacia, orTogonalluro-

ba) da misi warmoSobis safuZveBIma (saSua-
Bo ariTmetikulis kavSiri saSuallo geonme-

parame-

triull Tan) ganapiroba meTodis saxeli
(geometriulli programireba).

geometriulli programirebis meTodis
pirdapiri programa miznobrivi TFungciis

garda, umravBles SemTxvevaSi, Seicavs amoca-
nis pirobiT gamowveull iZullebiT SezRud-
vas (erTs an ramdenimes). an dros miznobri-

vi Fungcia g,(t)-Ti aRiniSneba, xoBo Se-

zRudvebi - g, (t)-Ti, sadac K=12....P (P
SezRudvebis raodenobaa). meTodis moTxov-
nis Tanaxmad, SezRudva g, (t)<1.
geometriulli programirebis meTodis erT-
erTi ganmasxvavebe Bi maxasiaTebel ia amoca-
nis sirTullis xarisxi, romelic Semdegi
tolobiT gamoisaxeba: d=n-m-1, sadac n
aris pirdapiri progranis (miznobrivi Ffung-
cia da SezRudvebi) wevrTa ricxvi; m -t
regu Bl irebadi parametrebis ricxvi. rodesac
d sirTullis xarisxi nulis tolia (d=0),
amocana amoixsneba SedarebiT martivad da
miiReba miznobrivi Ffungciis globaluri mi-
nimumi, aseve g,(t) Ffunqciisa da t; parame-
trebis xarisxobrivi da raodenobrivi damo-
kidebu Bebebi C, TFigsirebulli parametrebis-
gan. rodesac d >0, amocanis amosaxsnelad

saWiroa damatebiTi Zal isxmeva ew. sabaziso
cv ladebis gamoyenebiT da miiReba miznobri-

10



stu-s Sromebi — TRANSACTIONS OF GTU — TPYAbI ITY

vi Fungiis minimumis gansazRvrulli are (in-
Ffinmumi). zogjer amocanis sirTullis xaris-
xis daweva (an ganu Beba) SesaZzBebeli xdeba
toli willebis mgone wevrebis miznobriv
fungciaSi gaerTianebiT [1], agreTve amocana-
Si damatebiTi aRniSvnebis SemotaniT [2].

geometriulli progranirebis meTodis Se-
saZleb B obebisa da efeqturobis sailu-
straciod ganvixiBloT ramdenime amocana
SezRudvebiT da mis gareSe, nulovani sir-
Tullis xarisxis dros.

amocana 1. vTqvaT, davaproeqteT raime teg-
nikuri sistema, romBis maTematikuri saxe

regulirebadi (t.t,) da Figsirebulli (A,B,
C) parametrebiT gamosaxuli me-6 rigis mru-
dia saWiroa g=At’+Bt*t,;>+Ct; Fungciis mi-
nimaBuri mniSvne Bobis gansazRvra t da ft,

parametrebis optimaBuri sidideebis dros.
am amocanis amoxsna diferencialluri aR-
ricxvis gamoyenebiT garkveull sirTulleebTan
aris dakavSirebulli, maSin, rodesac geo-
metriulli programirebis meTodiT iolad
ixsneba - analizuri damokidebu Bebis saxiT.
amocanis pirdapiri programa ase Caiwereba:

g(t) = At’ + Bt *t;” +Ct? - min
A>0;B>0;,C>0
t,>0;t,>0

@

pirdapiris Sesabamisi oradi programa ig-

neba:
A" B®*cCc”
vid)= — — — S max
(9) 6 5, 4 )
0,20, 0,20; 0,20
0,+0,+5,=1
65,-40,=0 (3)
-20,+30,=0
(3) sistemis amoxsniT, miviRebT:
0,=2/T; 0,=3/7; 0d,=2/7. (4)
ed. (1) miznobrivi Funqciis minimumSi

pirvel da mesame wevrebs (TiToeulls) Seaqvs
2/7 willi, xolo meore wevrs — 3/7.
(4) sidideebis (2) -Si SetaniT, miviRebT:

Ne 2 (484), 2012

_ _ A c _
g(t)=v(d)= T 2 -
L|A’B°C?
2'x3 ©)

t, da t, parametrebis optimaBuri sidi-
deebi miiReba Semdegi to 1 obebidan;

3

Atlﬁ :V(J)xdl =7 % AZBSCZ

Bt{“t;z —

(6) sistemis pirveli tolobidan miviRebT
t, optimaBur sidides, mesame toBobidan _

t, sidides. meore toBobiT SegviZlia Seva-
mownoT t da t, sidideebis amoxsnis siswore:

_ z 302 _, z 3AZB3
3 3 C°

rogorc vxedavT, miviReT miznobrivi Fun-

gciis mininumisa (g(t)) da optimaBuri pa-
rametrebis (t,t,) analizuri damokidebu Neba

A B,C TFigsirebulli koeFicientebisTvis.

zogadad, geometriulli programirebis
meTodi ar aris gankuTvnili mxolod viwro
wris amocanebis amoxsnisaTvis, aramed ga-
moiyeneba FarTo kMBasis amocanebis gadasa-
wyvetad, erTi an ramdenime i1ZulebiTi Se-
zRudviT. zogi SezRudva bunebrivad miiRe-
ba, zogjer ki amocanis SezRudvebiT gan-
xi Bva saSuallebas gvaZzBevs amovxsnaT igi,
roca mis gareSe am meTodiT ver amovxsniT.
aRniSnullis sailustraciod ganvixilloT
kidev erTi amocana.

amocana 2. gvinda vipovoT g, (t)= (tf +t2’3)”><

(*+)
rome l ic pozinoms ar warmoadgens da amitom
geometriulli programirebis meTods pirda-
pir ver gamoviyenebT. Tumca SegviZBia igi
Sevceval oT misi ekvivalenturi amocaniT,

Fungcis minimaBuri mniSvne I oba,

11
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romelic ukve geometriulli
meTodiT amoixsneba.
pirdapiri programisaTvis gvagvs mizno-
brivi Ffungcia
g, (t) =tjt; - min, (8)

progranmirebis

iZullebiT SezRudvebs aqvs Semdegi saxe:

g, (t) =ttt + 4% <1
0, (1) =+ <1 ©)
t, >0,t, >0,t, >0,t, >0.

g.(t) da g,(t) iZuBebiTi
Semdegi aRniSvnebiT miiReba:

SezRudvebi

t,>t2+t,°;

t, =t +t].

amocanis oradi
Semdegi saxiT:;

programa Camoyall ibdeba
éidzidsi@iﬁs

0, 0, 0, O

J,+0, 0, +05

(JZ_I_JB)( )(54"'65)( )

6,20, 0,20, 0,20, 9,=0;

X

v(d)=

S|

- max
3, 20.

(10)

normallizaciisa da orTogonalurobis
pirobebidan miviRebT ganto BebaTa sistemas:

g =1,
25,-30, =0,
-35,+24, =0,

78, -6, - 3, =0,
ed, -0, - 3, = 0.

(11)

(11) sistemis amoxsnha gvaZBlevs O cvla-

I
debis Semdeg sidideebs:

3, =9/57-6/5e = 2.393;
J, =6/5e-4/51=0.749;
J, = 6/57-4/5¢ =1.595;
J, =9/5e-6/5m=1.123.

0, sidideebis (10)-Si SetaniT miviRebT:
g, (t)=v(J)=355.

amocanis amoxsnisas Tu romelime J, nu-
Bis tolia meTodis moTxovnis Tanaxmad

O, miiReba 1-is toli.

Ne 2 (484), 2012

t; parametrebis optimaBuri sidideebi
gamoiTv B eba to N obebidan:
tt = % - 0.76
2 + 3
%t = % 024
0, +0,
5 (12)
7t =—=2—=0.60
4 + 5
J,
ti,' =———=0.40
J, + 05

(12) toWobebidan miviRebT t; parametre-
bis optimalur sidideebs (galogariTmebiT)

t =049; t,=235 t =032 t,=13.80.

erTi wevrisagan Semdgari miznobrivi
fungcia (8), romelic oradi TFungciis (10)
tolia, am SemTxvevaSi amoxsnis sisworis Se-
sanmowneb Bad gamoiyeneba: tjt; =v(J)xJ, =355.

v(d) miznobrivi fungcia da t, parame-

]
trebi SeiZBleboda 7 da e sidideebis ana-
Bizuri damokidebu B ebebiT gamogvesaxa.

ganxi Bulli amocanebi naT Bad aCvenebs geo-
metriulli programirebis meTodis efeqturo-
bas saTanadod FformuBirebulli optimaluri
daproeqtebis amocanebis amosaxsne B ad.

ganxi Bulli meTodi gamoyenebull igna tyi-
bull is gvanaxSiris Saxtebis ZiriTadi para-
metrebis optimaBuri sidideebis dasadge-
nad, xar jebis minimumis kriteriumiT da gva-
naxSiris mopovebaze iZulebiTi SezRudviT
[3], agreTve naxSiris mompovebeBi ubnebis
sawmendi sangrevis optimaluri parametre-
bis dadgenisaTvis, sanuSaoTa Sromatevado-
bis minimumis kriteriumiT [4]

3. daskvna
naSromSi naCvenebia geometriulli progra-
mirebis meTodis efeqturi, gamoyenebiTi

mxare tegnikuri sistemebisa da mowyobi l o-
bebis optimizaciis pragtikuli sakiTxebis
gadawyetisas. efeqturoba gamoixateba eg-
stremaluri amocanebis gadawyvetisas miz-
nobrivi Fungciis da regulirebadi parame-
trebis analizuri damokidebu Bebebis miRe-
baSi, romBebic rogorc raodenobrivad, ise
xarisxobrivad migvaniSnebs, rogor gavaum-
JobesoT proeqgti optimaluri Funqgcionire-
bisaTvis.

12
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Resume: There is given the essence of application of method of geometrical programming of optimum design of
technical systems, installations and productions; features of application of method with restrictions and without them
are considered at a zero degree of difficulty of a problem and it is illustrated by appropriating problems. There is rec-
ommended application of the method for the decision correctly stated optimization problems as it gives qualitative
and quantitative dependences of criterion function and optimum parameters from the parameters fixed in a problem
is recommended.
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fixed parameters; criterion function.
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reziume. ganxi Bullia axali heterociklu-
ri kondensirebull'i sistenis benzo[b]furo-[3,2-
fl-benzimidazo B onis da mis bazaze mosall od-
neli biologiuri agtiurobis mgone warmoe-
buBebis 3(N,N-dieTi BaminomeTi B)-benzo[b]fu-
ro[3,2-flpenzimidazo B ini, 3(N-morfo l ino)-ben-
zo[b]Furo[32-flbenzimidazo B ini  3-(N-piperazi-
no)-benzo[b]Furo-[3,2-f]-benzimidazo B onis
manixis reaqciiT miReba.

sakvanZo sityvebi: dibenzofurani; benzi-
midazo B oni; manixis reaqcia.

1. Sesavalli

cnobi Bia, rom axali sankurnalo saSua-
Bebebis SegmnisaTvis sxva meTodebs Soris
erT-erTi mniSvne Bovania cnobi li, Fiziolo-
giurad aqtiuri molekulis qimiuri modi-
fikacia qimiuri modifikacia aseve gulis-
xmobs biologiuri aqtiurobis mgone mo-
BekulBebis erT molekulaSi gaerTianebas,
rasac, umetes SemTxvevaSi, mivyavarT biolo-
giurad agtiuri intensiurobis an speqtris
cvililebasTan. nivTierebebi, romBebic hete-
rocikBlur fragmentebs Seicavs ricxobrivad
pirvel adgills ikavebs samkurnalo prepara-
tebis arsenall Si (60%-ze meti), xolo gayid-
vebis mixedviT 25 wamyvan samkurnallo prepa-
rats Soris 2000 we Bs 72% Seadgina [1].

Cveni kvBevis sagania benzofurobenzinmi-
dazo b ebi, romBebic SegviZlia warmovidgi-
noT, rogorc erT moBekulaSi gaerTianebu-
Bi furanisa da imidazolis Fragmentebi.

Ffarmako B ogiurad agtiuri +Furanis na-
warmebSi Sedis vitamini C, antibaqteriulli
nitrofuranebis ojaxi da Tanamedrove far-
Tod gamoyenebulli wyBullis sawinaaRmdego

preparatebi. imidazolis birTvi xSirad
gvxvdeba sinTetikur samkurnalo prepara-
tebsa da biogenull nivTierebebSi. Caunacv-
Bebeli imidazoli inhibirebas uwevs Ter-
ment trombogsans, romelsac, Tavis mxriv,
mivyavarT  prostacikBinis koncentraciis
zrdasTan da Sedegad sisxBis Sededebis
SewyvetasTan. histamini biogenuri aminia da
organizmSi neiromediatoris rolls asru-
Bebs. dihidrogBoridis saxiT is gamoiyeneba
poliarTritis, revmatizmisa da allergiulli
daavadebebis samkurnallod. imidazolis war-
moebul dazogsibens maRalli antiTrombulli
agtiuroba axasiaTebs. samedicino praqtikaSi
trigomonozis sawinaaRmdegod gamoiyeneba 5
nitroimidazo B is nawarmi. maT Soris aRsa-
niSnavia iseTi parazitsawinaaRmdego agente-
bi, rogoricaa metronidazoli da Tinida-
zo b 1. naxevar saukuneze metia gBlaukomis sa-
winaaRmdegod _ Tvalis Siga wnevis dasare-
gullireblad gamoiyeneba alkaBoidi pillo-
karpini, romelic erTdroullad Ffuranisa da
inidazo b is cikl's Seicavs [1].

CanoTvElili mcire nawillia samedicino
pragtikaSi gamoyenebu B i preparatebisa, rom-
Bebic Seicavs Turanisa da imidazolis
cik B ebs. zemoTqgmu B idan gamomdinare, sainte-
resoa furanisa da imidazo b is Fragmentebis
Semcve Bi kondensirebu li sistemebis da maTi
warmoebu Bebis sinTezi Semdgomi biolo-
giuri agtiurobis Sewavl is perspeqtiviT.

2. ZiriTadi nawi B

benzimidazo B onis misaRebad sawyis naer-
Tad aRebull igna 23-diaminodibenzofurani.
rogorc cnobillia, gqlorhidratirebulli Ffe-
ni Bendiaminis SardovanasTan gacxe Bebis Se-
degad warmoigmneba 2-benzimidazolBoni [2].
Cven SemTxvevaSi reagcias vatarebdiT 23-
diaminodibenzofuranis glorhidratis Sar-
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dovanasTan SeBRobiT 1500C temperaturaze 1

saaTis ganmavB obaSi. TavdapirveBad masa
B Rveba da Semdeg kvBav myardeba. gacivebis
Semdeg afxviereben da xsnian natriumis

tutis ganzavebul xsnarSi, Filltraven, Seanm-

Ne 2 (484), 2012

Javeben mariBmlavas xsnariT, nallegs Fillt-
raven, aSroben. gadakristallebis Semdeg mi-
iReba benzo[b]Ffuro-[3,2-f]-benzimidazo B oni (2).
gamosav B ianoba 88 90% (sqgema 1).

H

NH, HCI
‘g :o: '! jNHZHCI

N
NH,-C(O)-NH, \FO
NH
o

2

sgema 1. benzo[b]furo-[3,2-f]-benzimidazo B onis (2) miReba

(2) naerTis iw speqtrSi daikvirveba NH
Jgufebis signalli 2700 3300 sm! ubanSi. amas-
Tan, (2) naerTis speqtrSi aris C=0 jguTis
valenturi rxevebiT gamowveuli signali
1735 sml ubanSi.

benzofurobenzimidazo B onebis rigSi axa-
1, biologiurad saintereso warmoebu lebis
miRebis mizniT CavatareT manixis reaqcia.

benzimidazo Boni sakmaod iolad Sedis
manixis reagciaSi. manixis reaqcia erT-erTi
yve Baze kargad SewavBlilli eleqtroFfilluri
Canacvlebis reagciaa [3-4], romBis arsi
moZravi wya B badis atomebis mgone naerTebis
NN-Canacv B ebu B'i aminokomponentebiT amono-
alkilirebaSi mdgomareobs. reaqciis pro-
dugtebi SeiZlleba gamoyenebull ignes ro-
gorc sawyisi produgtebi mravalli biollo-
giurad aqtiuri naerTis misaRebad, aseve,
XSir SemTxvevaSi, axasiaTebs maRalli bioll o-
giuri agtiuroba [5-8].

SevecadeT manixis reagcia Cagvetarebina
benzo[b]Furo-[3,2-f]-benzimnidazo B onis die-
H
N

TilaninTan, morfolinsa da piperazinTan
urTierTgmedebiT. pirvel SemTxvevaSi, gaci-
vebull dieTilaninis wyallxsnars wveTwve-
TobiT umateben yinu B ovan ZmarmJavas, 40%-ian
formallins da benzimidazo Bons. sareagcio
masas ureven 05 sT-is ganmavB obaSi 30°C
temperaturaze, umateben wyall's, atutianeben
10%-iani natriumis tutis meSveobiT. gamo-
yoFill nalleqgs Filltraven, recxaven wyBRiT
da aSroben. Sedegad Rebu B oben 3-(N,N-die-
Ti BaminoeTi B)-benzo[b]Furo-[3,2-f]-benzimida-
zo B ons, gamosav B ianoba 82 85%. anall ogiur
pirobebSi benzo[b]Furo-[3,2-f]-benzimidazo I o-
nidan morfolinsa da piperazinTan urTierT-
gmedebis Sedegad miRebull igna 3-(N-morfoli-
no)-benzo[b]Furo[3,2-f]-benzimidazo Boni  85%-
iani gamosav B ianobiT da 3-(N-piperazino)-ben-
zo[b]Furo-[3,2-f]-benzimidazo I oni 87%-1ani
gamosav B ianobiT. reaqciis sgema Semdegi sa-
xiT SeiZleba warmovadginoT:;

H
P

2
NH

l o

3. R= CH,N(CH,CH

I o

3,45

N\R

22

]

4. R=CH,-N

JC

5. R=CH,-N

NH

C

sgema 2. 3-(N,N-dieTi BaminomeTi B)- (3), 3-(N-morfo 1 ino)-(4),
3-(N-piperazino)-benzo[b]Furo-[3,2-f]-benzimidazo I onis (5) miReba
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miRebu B i naerTebis iw speqtrSi daikvir-
veba NH jJguFis savallento rxevebis susti
STanTqgmis zo Bi, Sesabamisad, 1540 (3), 1530 (4),
1535 da1600 (5) sm! ubanSi. amave dros Cndeba C-
N<jguFisTvis damaxasiaTebeli  STanTqmis
zo B ebi, Sesabamisad, 1460 (3), 1465 (4) da 1465
(5) sm? ubanSi da piperidinis, morfollinisa da

Ne 2 (484), 2012

eTibis jgufebisaTvis damaxasiaTebeli sava-
Bento rxevebis STanTqgmis zo B ebi.

naerTebis 3, 4, 5 'H-bmr speqtrebSi 3H-pro-
tonis signallis ararseboba, 1H-protonis sig-
nalli 10082 (3), (4) da (5) mw ubanSi da mor¥o-
B inisa da piperazinis CH, jgufebis signallebi
adasturebs miRebu B i naerTebis aRnagobas.

benzo[b]Furo-[3,2-f]-benzimidazo B onis (2)
3-(N,N-dieTi BaminomeTi B)- (3), 3-(N-mor¥o 1 ino)- (4),
3-(N-piperazino)-benzo[b]furo-[3,2-f]-benzimidazo I onis(5) IH-bmr
speqtroskopiis monacemebi

gimiuri wanacv Beba (mBn.nw.) s.s.u.
= kons-
C | R tanta

1-H 22H | 3-H | 4H |6-H | 7-H | 8H | 9H
2
H 10.081 | - 97 | 764 | 745 735 | 722 |774 | 761 |- - 0.68
3 476
R=CsH1,N 10.082 686 | 731 | 735|722 |76 76 - 269 106 | 0.68
4 227
10.082 686 | 731 | 735|722 |76 76 - ' 0.68
R:C5H10NO 311
5 476
R=CsH11N, 10.082 | - 694 | 731 | 735 | 722 |76 76 441 | 36 0.68
278

eqsperimentu i nawi H i

eqsperimentSi gamoyenebu i yve Ba reaqti-
vi samrewve 1 0 warmoebis iyo da gamoyenebis
win gasufTavebull igna gadakristallebis da
gamoxdis saSuallebiT.

speqtrebis CaweraSi gamoyenebu Bi gamxs-
neBebis sisufTave Seesabameboda kvallifi-
kacias ,speqtroskopulli analizisTvis”

H-bmr spegtrebi Cawerill igna BRUKER
WM-400 (400 mh) speqtrometrze. qimiuri wa-
nacv B ebebi (0) mocemuBia miBionobiT wi-
BebSi (mw), xolBo spinspinuri urTierTqgme-
debis konstantebi (J) hercebSi (h).

iw speqtrebi, vaze N inis zeTis 4000-400 sm’
ubanSi gaizoma 05 sm! sizustiT, Caweril
igna ,, THERMO NICOLET”’, AVATAR 370 speqtro-
metrze. B Robis temperatura ganisazRvra
MEL-TEMP 3.0 B Robis aparatze.

benzo[b]Furo-[3,2-f]-benzimidazo B oni (2)
rodiniT kargad afxviereben 02 g (0,0006
mo B i) 1,2-diaminodibenzofuranis qlorhid-
rats da 0.1 g (0.0018 moH i) Sardovanas, na-
revi gadaagvT cecxBgamZBe nminis sinja-

raSi da acxe Beben vudis abazanaSi 150 OC-
mde. Tavidan masa dneba, magram 20 wT Senm-
deg myardeba. Senadnobs aciveben, gadaagqvT
rodinSi da afxviereben, Semdeg xshian gan-
zavebull natriumis tuteSi, daaxBoebiT
15 20 wT aduReben gaagqtiurebull naxSir-
Tan erTad, ris Semdegac Fi 0l traven da mi-
Rebul gamWvirvalle xsnars mari ImJaviT am-
Javeben. warmogmni B nalleqs Filltraven da
recxaven wyBiT neitralur aremde.

gamosav 0 ianoba 82%, T B R= 235-238 OC.

iw speqtri (vaz.zeTi), v: 2923; 2854 (NH) sml
1735(C=0) sm’.,

M=224 C13H8N202.

3-(N,N-dieTi BaminomeTi )-benzo[b]Furo-
[3,2-f]-benzimidazo Boni (3). 12 g (0.02mol)
dieTiBamins aciveben 0 °C-nde da wveTwve-
TobiT umateben igive raodenobis Zmarm-
Javas, Semdeg 1 mB (0,00271 mo N1i) 40%-ian
formalins da 02 g (00008 moHNi) ben-
zo[b]Furo-[3,2-f]-benzimidazoBons (2). sare-
agcio masas ureven 30 °C naxevari saaTis
ganmav B obaSi. warmogmni Bi produgti gada-
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aqgvT wy B ian WigaSi da amuSaveben amiakiani
wy BiT. warmogmni B nalleqgs Filltraven da
recxaven wy BiT neitrallur aremde.

gamosav l ianoba 80% T 0 R=238-239 °C.

iw speqtri (vaz.zeTi), v. 1530 (NH ); 1700
(C=0); 1457 sm1 (C-N) .

M=309 C18H19N302.

3-(N-mor¥o 1 ino)-benzo[b]Furo-[3,2-f]-
benzimidazoBoni (4). 12 g (002nol) mor-
foliins aciveben 0°C-mde da wveTwveTobiT
umateben igive raodenobis ZmarmJavas, Senm-
deg 1 mB ( 0,00271 moHi) 40%-ian Formalins
da 0,2 g (0.0008 mo N1i) benzo[b]Furo-[3,2-f]-be-
nzimidazo B ons (2). sareagcio masas ureven
30 °C naxevari saaTis ganmav B obaSi. warmogm-
nilli produgti gadaagvT wyBian WigaSi da
amuSaveben amiakiani wyBiT. gamoyofill na-
Begs Filtraven Sotis Filltrze da rec-
xaven wy BiT neitralur reagciamnde.

gamosav 0 ianoba 82_85%, Tl R=205-207 °C.

iw speqtri, (vaz.zeTi), v: 1528 sm! (NH) 1465
smt (C-N) M=322 C1gH17N30s.

3-(N-piperazino)-benzo[b]Furo-[3,2-]-
benzimnidazo B oni (5)

1,2 g (0.02mo W) piperazins aciveben 0°C-mde
da wveTwveTobiT umateben igive raodenobis
ZmarmJavas, Semdeg 1 mB (0,00271 mo B i) 40%-ian
formalins da 02 g (0.0008 moNi) benzo[b]fu-
ro-[32-f]-benzimidazoBons (2). sareaqcio ma-
sas ureven 30 °C naxevari saaTis ganmavll o-
baSi. warmogmni Bi produgti gadaagvT wyll ian
WigaSi da amuSaveben amiakiani wy BiT. damuSa-
vebull produqts TFilltraven da recxaven
neitralur aremde.

gamosava i 83% T W R=135-137 °C.

iw speqtri (vaz.zeTi), v:1530 1600 sm! (NH)
1470 sm®(C-N).

M=321 C18H19N402.

UDC 66.098
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3. daskvna

axali sinTezuri sankurnall O preparatebis
SegmnisaTvis mniSvne Bovania cnobilli biolo-
giuri agtiurobis mgone naerTebis modiFfika-
cia an gaerTianeba. am mizniT, axali, mosa-
Bodneli biologiuri agtiurobis mgone niv-
Tierebebis misaRebad dasinTezebulia ben-
zo[b]Furo[3,2-flbenzimidazo B inebis warmoebu-
Bebi dieTilaminTan, morfolinsa da pipera-
zinTan. damuSavebu B ia maTi miRebis prepara-
tulli meTodebi da SeswavBilia inFrawiTelli
da 1H-bmr speqtroskopiis saSuallebiT.

literatura

1. ConpateHko A.T., KonaguHa H.M., Wengpuk H.B.
OCHOBbI  OpraHMYecKom XWMWUKU  NEKAPCTBEHHbIX
Bewects. Mocksa: Xumus, 2001.

2. Pozharsky A.F, Anisimova V.A, Tsupak V.A "Practical
Works in The Chemistry of Heterocycles" Rostov 1988.

3. CumoHoB A.M., AHncrmosa B.A. CuHTe3 1 npeBpa-
WeHns  2-ammHoGeH3umugasonos//Xrc, 1979, 7.
C-867.

4. M. Poje, B. Rocic, M. Sikirica, I. Vickovic, M. Bruvo;
Oxidation of uric acid. 4.Synthesis, structure, and di-
abetogenic action of 5-imino-2,4,6(1H,3H,5H)-py-
rimidinetrione salts and their alloxan-like covalent
adducts J. Med. Chem.,1983, 26 (6), pp 861-864

5. BauKk ®.0. Peakuma MaHHuxa. OpraHuyeckune peak-
umn//C6. 10 M., 1948, c. 146-259.

6. bpectep 4.X., Swesnb 3.[. AnkunvposaHne aMvHaMmu
1N aMMOHUIAHBIMK consimu. T. 7. M., 1956, ¢. 146-259.

7. Hiremath S, Sidapp S. A conventient synthesis of
aminotriptaminn analogous tu serotonin. J. Med.
Chem., 1965, 8. P. 142-143/

8. MMpeobpaxeHckas M.H., ®egotosa M.B., Cysopos H.H.
MpMMeHEHVE  VHAOMWA-MHAONBHOTO  MeToda A
CMHTE3a  MPOM3BOAHLIX  TpUMTaMMHa U reTe-
poaykcuHal//YXOpX, 1964, T.34, Bbin. 46. C 1310-1314.

9. depotoBa M.B., CyBopoB H.H., OrapeBa O.b. HoBblli
CUHTE3 6-MeToKeMUTPUNTaMuHa // XXOpX/T. 30, 1960.

SOME DERIVATIVES OF BENZO-[B]-FURO-[3,2-F]-BENZIMIDAZOLONE OBTAINED WITH MANNICH

REACTION
M. Maisuradze*, N. Gakhokidze, S. Tsqvitaia

Department of chemical and biological technologies, Georgian Technical University, 77, Kostava str, Thilisi, 0175,

Georgia

Resume: There are considered new heterocyclic condensed systems on the base of benzo[b]furo-[3,2-f]-
benzimidazolone and derivatives with expected biological activity 3-(N,N-diethilaminomethil)-, 3-(N-morpholino)- 3-
(N-piperazino)-benzo-[b]-furo-[3,2-f]-benzimidazolone, that are obtained with Mannich reaction.

Key words: dibenzofurane; benzimidazolone; Manich reaction
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HEKOTOPBIE MPOW3BOAHbIE BEH30O[B]®YPO-[3,2-F]-BEH3UMWAA3ONIOHA, MNMOJIYYEHHBIE C

MOMOLLBHO PEAKLI MAHHWXA

Mawucypaase M.I., l'axokmase H.3., Liksutana C.I1.
[JenaptaMeHT XMMMYecKoin M BMOMOrMYEeCKOn TEXHONOTMIA, PY3NHCKUIA TEXHUYECKMIA yHMBepcuTeT, pysus, 0175,

Téunucew, yn. Koctasa, 77

Pestome: O6ecyxaaeTca NonyyYeHne HOBO reTepoLMKINYECKOl KOHAEHCPOBAHHOM cucTembl 6eH30[b]dypo-[3,2-
fl-6eH3nMmpasonoHa M npous3BogHbIXx Ha ero ocHoe 3-(N,NauatmnamunHoatun)-, 3-(N-moptonuHo)-, 3-(N-
nunepasnHo)-6eH3o[b]dypo-[3,2-f]-6eH3MmAa3010Ha C NOMOLLLIO peakuu MaHHMXa.

KnoueBble CMoBa: fnbeH30typaH; 6eH3MMIAA30/0H; peakuyms MaHHuxa.
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miRebu B ia dasabeWdad 230312

triazol da FuranSemcveli axalli heterocikluri kondensirebull i

sistemebi
m. maisuraze*, g. FalavandiSvilli, g ugulava

gimiuri da bioBogiuri teqno B ogiebis departamenti, sagarTve B os tegnikuri universite-

ti, sagarTve bl o, 0175, Thi B isi, kostavas 77

E-mail: m_maisuradze@gtu.ge

reziume: dibenzofuranis sxvadasxva mdgo-
mareobis orTodiaminebze azotovani mJavasa
da mari ImJavas mogmedebis Sedegad miRebu ll ia
axali tetracikBuri kondensirebulli hete-
rocikBuri sistemebi: 3H-benzo[b]Furo[3,2-e]be-
nzotriazobi, 3H-benzo[b]Furo[2,3-flbenzotria-
zoli da 1H-benzo|b]Furo[3,2-glbenzotriazol i
mosallodneli bioBogiuri agtiurobiT. Ses-
wav B i Bia maTi speqtrulli maxasiaTeb Hebi.

sakvanZo sityvebi: benzofurani; triazo-
Ii; benzotriazoli.

1. Sesavali

Tanamedrove organulli qimiis erT-erTi
umniSvne Bovanesi amocanaa eFfeqturi, bio-
B ogiurad aqtiuri naerTebis sinTezi. cno-
bi Bia, rom axali sankurnallo saSuall ebebis
SegmnisaTvis, sxva meTodebs Soris, erT-er-
Ti mniSvne Bovani adgi Bi ukve cnobilli Fi-
ziologiurad agtiuri molekulis qimiur

modiFikacias uWiravs. gimiur modiFfikaciaSi
SegviZlia vigulisxmoT biolBogiuri agtiu-
robis mgqone mo Beku Bebis erT mo Beku BaSi
gaerTianeba, rasac, umetes SemTxvevaSi, bio-
B ogiuri agtiurobis intensiurobis an speg-
tris cvhlilebisTan mivyavarT. am mosaz-
rebidan gamomdinare, samuSaos mizania erT
mo Beku BaSi iseTi biologiurad agtiuri
nivTierebebis gaerTianeba, rogorebicaa fu-
rani da triazoli.

Ffuranis nawarmebs Soris aRmoCeni Bia niv-
Tierebebi Fiziologiuri mogmedebis FfarTo
speqtriT, kerZod, tkivilgamayuCebeli, anti-
mikrobull'i, antibagteriulli, antidepresan-
tulli, anTebis sawinaaRmdego mogmedebiT [1].

rac Seexeba 1,23-triazolls da benzotri-
azolls, romBebic Cveni samuSaos ZiriTadi
heterocikl ia, sagme gvagvs gamoyenebis uaR-
resad TarTo speqtrTan. 123-triazolis
kB asis mimarT didi interesi aixsneba maTi
gamoyenebiT rogorc sasofl o-sameurneo,
ise tegnikuri Tvisebebis kuTxiT da, ra
Tgma unda, uaRresad saintereso samedicino-
biologiuri Tvisebebis gamo, am hetero-
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ciklis nawarmebi yuradRebas
gorc samkurnall o saSuall ebebi.
123-triazo Mebis zogierTi tegnikuri Tvi-
seba triazolebi gamoiyeneba, rogorc wylis
Camnacv Beb Bebi sawvav eBementebSi anu ew.
fuel cell-ebSi, romBebmac satelitebisa da
kosmosuri kafsulebisaTvis, pirvelbli komer-
ciulli gamoyeneba NASA kosmosur progranmeb-
Si pova. arsebulli protonulli gamtarebisaT-
vis erTjeradad Setanilli es nivTierebebi
uwyBo pirobebSi zrdis nmembranis pro-
tonull gamtarobas [2]. am heterocikBuri na-
erTebis anfFoteruli buneba maT saSuall ebas
aniWebs mogvevlinos rogorc protonebis
mimRebad, aseve gamcemad. maTi mobi B oba gansa-
kuTrebiT maRalia maRall temperaturaze. es
aris mizezi imisa, Tu ratom gamoiyeneba es
nivTierebebi wy Bis CamnacvlebBad. imisaTvis,
rom Tavidan ignes acillebulli am nivTiere-
baTa gamorecxva membranidan, aucilebelia
maTi, gansakuTrebiT patara mo Bekulebis,
damagreba, imobi B izeba membranaze [3].
benzotriazollebi FfarTod gamoyeneba,
rogorc koroziis inhibitorebi, radiopro-
teqtorebi, TFotostabilizatorebi plast-
masebis, xeBovnuri kauCukisa da qimiuri
boWkos warmoebaSi [4,5]
fotografiasa da anall izur gimiaSi tria-
zo Bebis gamoyeneba ganpirobebulia maTi
TvisebebiT warmogmnas BiTonTan naerTebi.
benzotriazoli, agreTve misi bromnawarmebi
SesaZz l oa gamoyenebu B ignes vercxBis ione-
bis raodenobrivi gansazRvrisaTvis spillen-
Zis, nikelis, bismutis, galiumis, tyviis,
kadmiumis, TuTiis, rkinis, koball tisa da
qBoris 1ionebis Tanaobisas. SeswavBilia
benzotriazolis kompHBegsebi koball tTan,
paBadiumsa da rkinis qRloridebTan [6].
123-triazo #ebis bio agtiuroba
me-2 sgemaze mocemulia 123-triazoll-
Semcve 1 strugtura, sadac R;, R,, R;, R4 da n
da, Sesabamisad, maTi naerTTa Tvisebebic
icvleba, aqvs FarTo speqtris biologiuri
aqtiuroba: biociduri (nebismieri cocxali
ujredisaTvis damRupve I'i1 zemogmedeba); nawi-

igcevs, ro-

Bobriv herbicidulli (mncenareebis sawina-
aRmdego) mogmedebiT: zogadi  mogmedebis
herbicidebi (yveBa mcenareze mogmedebs),

se Begciuri mogmedebis (nxoBod zogierTze);
akaricidulli (parazitebisa da tkipebis wina-
aRdeg mogmedi); TFungiciduri (sokos sawi-
naRmdego mogmedebis) da nematociduri (para-
zitebis - nematodebis sawinaaRmdego moqgme-
debis). axasiaTebs maRali seleqciuroba ag-
rokulturulli mcenareebis mimarT. SesaZll oa
gamoyenebu B ignes am naerTebis xsnarebi an
Txvni Bebi, aerozo Bebi da asS. [7].

Ne 2 (484), 2012
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sgema 1

me-2 sgemaze warmodgeni Bi ta-
zobagtani aris:

1. B-NBagtamazas Seuqcevi potenciuri inhi-

preparati

bitori;
2. samizne enzimTan warmogmnis mdgrad
komp B egss;

3. kNinikurad gamoiyeneba piperacilinTan

(Zosyn®), aseve sxvadasxva [-BagtamTan
po Rimikrobuli infeqciebis sawinaaRm-
degod;

4. man da 1,23-triazo Bebis Semcve I ma yve-
Ba struqturam aseve aCvena anTebis sa-
winaaRmdego aqtiuroba [8].

0]

0}

=y _

: S ‘\\\CHs ;q——N
O// >

CO,H
sgema 2. tazobaqtami

me-3 sgemaze warmodgeni Bi preparati am-
prenaviri registrirebullia Sidsis samkur-
nalod. misi strugturis gaTvaliswinebiT
Segmni B ia msgavsi aqtiurobisa da ufro
efeqturi mogmedebis mgone naerTebi, romel-
Tagan erT-erTi naCvenebia me-4 sgemaze:
1. iwvevs HIV-1 proteazas rogorc Zi-
reulli, ise mutirebulli tipis inhibi-
rebas;

2. triazoli axdens amiduri jJguFis im-
itirebas da, ase vTqvaT, inaxavs yvela
wya B badur bmas agtiur mdgomareobaSi.

(o] N“EN
HO NH.\< X g on

n

r—Pr
N //o

s
s
O/ E :

a OMe

@y,

sgema 3. preparati amprenaviri
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sqgema 4

warmatebu Bi CanacvBeba moBekulBas ani-
Webs met stabi Burobas, Bipofilurobas da
Sewovis unars. uamravi aseTi Camnacv Bebeli
ukve daFigsirebullia, magram maTi Segmnis
kombinirebulli gzebi mainc rTulli da mra-
vasaFexurovania. ase, rom axalli Camnac-
vilebBebis aRmoCena ufro martivi sinTezis
gziT Zalian mniSvne Bovania da saSuall ebas
iZBleva Seswavlill da miRebull ignes amid-
Semcve i axalli molekulebi da axali inhi-
bitorebi axali Fizikur-gimiuri TvisebebiT.

cnobi blia, rom 123-triazoli SesaniSnavi
Camnacv Bebe B ia peptiduri jgufisaTvis, HIV-
1 proteazas inhibirebisaTvis. es naCvenebia
preparat amprenaviris magall iTze, masSi ami-
duri jgufis nacvlad Seyvanilia ufro po-
Barulli triazoli (35 debai), riTac TiTgos
gaiyo molekullis sibrtye da Seicvalla max-
asiaTeb Bebi [9].

2. ZiriTadi nawi B

yovelive zemoTgmu B idan gamomdinare,
uaRresad sainteresod gvesaxeboda Cveni sa-
muSao — migveRo naerTi, romeBic Seicavs
dibenzofuranis tricikBTan kondensire-
bull 123-triazolis cikls.

sawyis naerTebad aRebuli iyo 12- 23-
34-diamindibenzofurani, romBebic me5 6 7
sgemebis mixedviT miiReba:

1-2-diaminis (1) sawyis naerTad SerCeul
igna dibenzofurani, romBis pirdapiri ni-
trirebis Sedegad nmiiReba 3-nitrodiben-
zofurani. reaqcia mimdinareobs yinull ovani
ZmarmJavas areSi mboBavi azotmlavas (d=1,49)
damatebiT 28°C temperaturaze (sgema 5). misi
ZmarmJava anhidridis meSveobiT acilirebiT
da Semdgomi nitrirebiT miiReba 2-nitro-3-
aminoaci B dibenzofurani, hidroliziT _ 2-
nitro-3-aninodibenzofuranis. miRebulli 23-
diaminodibenzofuranis. hidrobiziT nmiRe-
bulli 2-nitro-3-aminodibenzofuranis naerTis
deaminirebis Semdeg miiReba 2-nitrodiben-
zofurani. hidrazinhidratis da reneis nike-
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Bis meSveobiT aRdgeniT da Semdgomi ben-
zobirebiT da nitrirebiT miRebulli l-amino-
2aminoaci B dibenzofuranis hidroiziT
miiReba 1,2 — diaminodibenzofurani.

HNO;
(HL()[J]I ‘~'!I|IIU O (CHEe0
. '\'02 NRaney NH
MeOH
Q O usc::on O o
NHCOCHS NHCOCH, — o
ner MeOH
xd Aofincighs \|[J H,0
NH.
O
NH; NHCOCH,
uumm O O
— (N7 T
o CH;COOH
O NHCOCH; [—
'\ Raney
— O F:HOr "
o N, EI II() NaOH
RN NH,
-
o
1

sgema 5. 1,2-diaminodibenzofuranis miReba

~.||< ancy

MeOH

u; (‘OUII O ll. H t) m LOr—U
. MO oy

NyHH0

HMOy
MeOH
O Llh({)()H O \Z.m
NHCOCH NHCOCHg
“ () O'Q
NHCOCH; * \ OH NHz

sgema 6. 2,3-diaminodibenzofuranis miReba

2,3-diaminis (2) misaRebad (sgema 6) sawyisi
naerTi dibenzofuranidan miRebuli 2-ami-
nodibenzofurani gadis igive stadiebs 2-
nitro-3-aminodibenzofuranis miRebamde. miRe-
bulli naerTis reneis nikelisa da hidrazin-
hidratis meSveobiT aRdgeniT da Semdgomi
hidroBiziT miiReba 23-aminodibenzofurani.

HNG, Mol (¢4 W (tx?l

R S Y =
S T \amcog | Nall B0y -
\::":\ J.II. v - / TNOZ ianey \'_-:'-4.\\ o // “NH;
© -]
MeOH
TN e Mokl 120
3! g NiRaney
TNHCOCHy \ = / / NHCCQH

sgema 7. 2,3-diaminodibenzofuranis miReba
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34-diamonodibenzoFfuranis misaRebad (sge-
ma 7) dibenzoFfuranidan miRebuli 2-amino-
dibenzofuranis benzolBireba gvazlevs 2-
aminobenzio B dibenzofurans, romblis nitri-
rebiT, aRdgeniT da hidroRiziT niiReba
34-diaminodibenzofurani.

miRebul orTodiaminebze (1), (2), (3) 31%-
ian maril@mlavasa da natriumis nitritis
wya B xsnaris zemogmedebiT miRebull [9] igna
sami axali izomeruli kondensirebulli he-
terocikluri sistema

N
s NaNO, I
O O
NHy ————=
o o
2 5

", Hy—N

LH-dgbn{ ] 3,2-glbgE bmgfins bmpmn

miRebu B i naerTebi SewavBilBia infrawi-
Teli da 1H-bmr speqtroskopiis meSveobiT.

eqsperimentulli nawi i

eqsperimentSi gamoyenebuli yvela reag-
tivi iyo samrewve Bo warmoebis da yoveli
gamoyenebis win gasufTavda gadakristal ebi-
sa da gamoxdis meSveobiT.

speqtrebis CaweraSi gamoyenebu li gamxs-
neBebis sisufTave Seesabameboda kvall ifi-
kacias ,speqtroskopiulli analizisTvis".

IH-bmr speqtrebi Cawerill igna spegtro-
metrze BRUKER WM-400 (400 MHz) Siga stan-
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Bo spinspinuri urTierTgnedebis konstan-
tebi (J) _ hercebSi (Hz).

iw speqtrebi 4000-400 sm! ubanSi vazeli-
nis zeTSi gaizoma da Caiwera 05 sm! sizus-
tiT ,, THERMO NICOLET”, AVATAR 370 speg-
tromertze.

I Robis temperatura ganisazRvra MEL-
TEMP 30 aparatze.

benzotriazo lis miReba (4,5,6)
— N02 —N\
0 ' o b

zogadi meTodika samyeBla kolbaSi, ro-
melic aRWurvilia saweTuri ZabriTa da
ukumacivriT, aTavseben 05 g (0,0023 moRi) dia-
mins, amateben 1,2 mB 31%-ian mari BmJavas (HCI)
da 13 mB wylis narevs. mari BmJavaSi nivTie-
reba ar ixsneba, jirjvdeba civi wliT gaci-
vebisa da morevis pirobebSi amateben 0,32 ¢
natriumis nitrits (NaNO,, romelic gaxsni-
Bia 165 mB wyallSi. nitritis mimatebis da-
wyebisTanave narevma miiRo mo B ur _jo-momwano
Seferi B oba, daaxBoebiT 10 wuTis Semdeg Se-
ferilloba gaRiavda. nitritis damatebidan Kki-
dev 10 wuTi civ mdgomareobaSi mimdinareobs
moreva, Semdeg daaxBoebiT 30 wuTi narevi
Theba. narevi iFfiltreba civad, wyliT irec-
xeba neitralur aremde. miRebuli kristalebi
gadakristalldeba ZmarmJavaSi da amiakis
wya B xsnariT irecxeba neitrallur reagciamde.

kontro i (Silufol UV-254) _ eTeri : hegsani :
eTiBacetati=513.

gamosav I ianoba 70-82%.

NaNO;

HC!
— -

dartiT - DMSO. qimiuri wanacv Bebebi (0)
mocemu Bia mi BionobiT wilebSi (/ppm), xo-
cxrillil
4; 5; 6 naerTebis Tvisebebi
naerTi ganosav I ianoba (%) reaqciis Tar (0
xangrZll ivoba (WT)
4 78 (gadakristal ebis Semdeg 70%) 30-45 225-227
5 80 (gadakristall ebis Semdeg 72%) 30-45 231-232
6 82 (gadakristall ebis Semdeg 75%) 30-45 229-230

3H-benzo[b]Furo[3,2-glbenzotriazo i (4) -
gamosav I 1anoba 70-78%;
iw speqtriv: 3386 (NH)

1H-bmr speqtri (DMSO) (/gpm): 7,43 (1H, m, H-
9); 7,434 (1H, m, H-8); 7,512 (1H, m, J;,=8,52, H-5);
7,667 (1H, m, J,5=8,52, H-4); 7,68 (1H, m, H-7); 8,078
(1H, m, H-10); 9,711 (1H, s, H-3, NH);
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gaTvlilia C;H;N;3O: C, 68.89%; H, 3.37%; N,
20.09%; S, 7,65%. napovnia: C, 70.10%; H 3.07%; N
19.40%; S 7.18%.

3H-benzo[b]Furo[2,3-A benzotriazo i (5) -
gamosav I 1anoba 72-80%;

iw speqtri,u: 3375 (NH)

1H-bmr speqtri (DMSO) (/ppm): 7,134 (1H, m, H-
8); 7,35 (1H, m, H-7); 7,648 (1H, m, H-6); 8,04 (1H, m,
H-9); 8,066 (1H, m, J0,=0,63, H-10); 8,195 (1H, m,
J45=0,63, H-4); 9,752 (1H, s, H-3, NH);

gaTvlilia CpH/N3O: C 68.89%; H 3.37%;
N 20.09%; S, 7,65%. napovnia: C 69.55%; H 3.12%;
N 19.57%; S 7.20%.

1H-benzo[b]Furo [3,2-g] benzotriazoli (6)
gamosav I ianoba 75-82%;

iw speqtri,u: 3345 (NH)

1H-bmr speqtri (DMSO) (/ppm): 7,314 (1H, m, H-
7); 7,434 (1H, m, H-8); 7,734 (1H, m, J5,=8,87, H-5);
7,68 (1H, m, H-9); 7,929 (1H, m, J,5=8,87, H-4); 8,04
(1H, m, H-6); 9,792 (1H, s, H-1, NH);

gaTvililia CpH;N3O: C 68.89%; H 3.37%;
N 20.09%; S, 7,65%. napovnia: C 69.83%; H 3.05%;
N 19.10%; S 7.43%.

3. daskvna

heterocikBebi Furanisa da triazolis
biolBogiuri agtiurobidan gamomdinare, Cven
mier am heterocikBlebis erT moBekulaSi ga-
erTianebiT Seigmna axalli heterocikBuri
kondensirebu i tetracikBuri sistemebi, di-
benzofuranze trabolis yvella SesaZzZl o ane-
BirebiT. miRebu i sistemebi Seswavlillia 1H-
bmr da inFrawiTeli speqtroskopiis meSve-
obiT. damuSavebu B ia maTi miRebis prepara-
tulli meTodebi.

UDC 66.098
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TRIAZOLE AND FURAN CONTAINING NEW HETEROCYCLIC CONDENSED SYSTEMS

M.Maisuradze, G Phalavandishvili, G.Ugulava

Department of chemical and biological technologies, Georgian Technical University, 77, Kostava str, Thilisi, 0175,

Georgia

Resume: By the actions to orto -diamines of dibenzofuran of nitrous acid and hydrochloric acid as a result are ob-
tained new tetracyclic condensed heterocyclic systems - 3H-benzo[b]furo[3,2-e]benzotriazole, 3H-benzo[b]furo[2,3-
flbenzotriazole and 1H-benzo[b]furo[3,2-g]benzotriazole with the anticipated biological activity. There are studied

their spectral characteristics.

Key words: benzofuran; triazole; benzotriazole.
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TPNA3ON N ©YPAHCOAEPXALLUME HOBBIE TETPALIMK/TMYECKWE KOHOAEHCPOBAHHbIE

CUCTEMBI

Mawcypaase M.I., NManasaHguwsunu I'.A., ¥rynasaI'.B.
[lenapTaMeHT XMMWYECKON 1 BMONOrMYecKoli TEXHONOTUIA, TPY3UHCKUIA TEXHUYECKUIA yHMBepcuTeT, Mpysms, 0175,

Téwunucew, yn. Koctasa, 77

Pe3tome: B3avmopaelicTBeM OpTO-AMaMMHOB AMGeH30(ypaHa C a30TUCTON W COMSIHOM KMCNoTaMu MOMyYeHsbl
HOBbIE TETPALMKINYECKME KOHAEHCMPOBAHHbIE reTepoLmKInMyeckme cnuctemMsl -3H-6eH30[b]dypo[3,2-e]6eH30Tprason,
3H- 6eH30 [b] dypo [2,3-f] 6eH3oTpraszon n 1H- 6eH30 [b] dypo [3,2-g] 6eH30TPMA30/bI C OXKUAAEMON BMONOTNYECKON

aKTUBHOCTbHO.

KnoyeBble CoBa: 6eH30dypaH; Tpuasos; 6eH30Tprasorn

uak 615.11

miRebu B ia dasabeWdad 230312

mocvis FoT Bebis Fitoqgimiuri analizi

r. sxi Baze, m sulaberiZe, q bacikaZe*

gimiuri da bioBogiuri tegno B ogiebis departamenti, sagarTve B os tegnikuri universite-

ti, sagarTvell o, 0175, Thi Bisi, kostavas 77

E-mail: Ketevanbatsikadze@yahoo.com

reziume: mocvis PFoT Bebis sistenuri qi-
miuri gamokv BevisaTvis yazbegisa da vanis
raionSi gavrcelebulli mocvis TFfoT Bebidan
miRebuli nivTierebiT SeswavBill igna gli-
kozidebi, Sagari da sxva reducirebulli niv-
Tierebebi: organuli mJavebi, SemFeradebeli
(Rl orofili), mineraluri da mTrimBavi niv-
Tierebebi, saponinebi. organuli mJavebidan:
galis da benzois mJava, vaSBis mJava, Himo-
nis mJava, garvis ZmarmJava, mJaunmJava, Rvinis
mJava. Aaraorganuli nivTierebebidan: kallci-
umi, natriumi, magniumi, kaliumi, rkina, go-
girdi, fosfori da qlori; Sagrebisa da sxva
mareducirebeBi  nivTierebebis raodenoba
12_18-ia. Ddadgeni Bia, rom mocvis FoT Bebi
Seicavs sull mcire 2 glikozids. mTrimlavi
nivTierebis raodenoba 18 20%-ia. mocvis
ToTlebis gansakuTrebulli Rirebuleba misi
unaria, rom sisxBSi Seamciros Sagris rao-
denoba. es mogmedeba vHBindeba peroraluri
miRebisas (gansxvavebiT insu ll inisgan).

sakvanZo sityvebi: mocvi; gl ikozidebi,
reducirebul'i nivTierebebi; yazbegi; vani.

1. Sesavalli

k@ inikur Ffarmako B ogiaSi farTod gamoye-
nebuli sinTezuri sankurnalo saSualebebis
miuxedavad, mcenareuli samyaro kvBav rCeba
sankurna Bwam B o saSuall ebebis amouwurav wya-
rod. sagarTveBoSi gavrcelebulli mrava-
B ricxovani samkurnaBwamB o mcenareuli ne-
dBeullidan mocvis FoTHBebi jJer kidev ar
aris srullyofillad Seswavlili. mas, rogorc
sankurnalo saSuallebas, xallxur medicinaSi
1400 1500 w B ebidan icnobdnen.

Biteraturulli monacemebiT, mocvis To-
THebi mravalmxrivi mogmedebisaa. misi ga-
moyeneba sxvadasxva daavadebis dros SeiZle-
ba (damwvroba, revmatizmi, kuWis da sisxl-
ZarRvebis daavadebebi, dizenteria da sxva).
ukanaskne I w B ebSi gairkva, rom mocvis foT-
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Bebs axasiaTebs hipogHikemiuri (zogierTi
avtoris monacemebiT sakmaod SesamCnevi) mog-
medeba, e. 1. sisxBsa da SardSi Sagris Semc-
ve Bobis Semcireba. rogorc cnobillia, moc-
vis FoT Bebi gamonaw Bilis an Fxvnillis sa-
xiT Sedis sazRvargareTull patentirebul
sankurnallo saSuallebebSi. rogorc viciT,
mocvis FoT Bebi gamoiyeneba, rogorc anti-
diabeturi saSualleba, magram nak Bebad cno-
bi Bia sxvadasxva kuTxeSi gavrcellebulli
mocvis FoT Bebis gimiuri Semcve Bl obis sis-
tematuri monacemebi, amitom miznad davisax-
eT Cagvetarebina mocvis FoT Bebis Fitoqi-
miuri gamokvBeva. Riteraturulli monaceme-
bis mixedviT, mocvis TFoTBebi Seicavs
mTrimBav nivTierebebs, gl ikozidebs, Fisebs,
mineralur nivTierebebs, gomizebs, B orwos,
SemfFeradebe B nivTierebebs, cvills, organul
mJavebs (ginaginis, vaSHis, Bimonis), Tavisuf-
all hidroginons.

2. ZiriTadi nawi i
mocvis samkurnall o gamoyeneba xall xur da
kB inikur medicinaSi

istoriull monacemebze dayrdnobiT, da-
bejiTebiT SegvizBia vTqvaT, rom garTve-
Bebs sakuTari xallxuri medicina gvgonda,
bevri ram sxvisgan gviswavlia da gadmogvi-
Ria. CvenSi xallxur nmkurnalobas imitonm
etanebodnen, rom swavBull eqimTa nak B ebo-
bas ganicdidnen. 1919 wHlisaTvis Tbhillissa
da mis maxBobel mazrebSi mxoBod 2 eqimi
iyo. saxalxo mkurnallebi pragtikas ar
uCiodnen, gamocdi Bebas xvewdnen. ramdeni
kargi xallxur saSuallebaTa saiduml oeba
waiRes Tan Cvenma winaprebma, maTi mecnie-
rulli SeswavBla bevr karg samkurnall o saSu-
alebas SegvZenda.

garTull xalxur medicinaSi mocvis TiTg-
mis yve Ba saxeobis nayofsa da foTolls xma-
roben Cais nacvlad, aseve ofEmden saSua-
Bebad. kBinikur medicinaSi 1iyeneben mis
nayofs (Fructus Myrtillus Seu Beceal Myrtill), ro-
gorc saukeTeso saSuall ebas mwvave da qroni-
kuli kuWis aSHilobisas, gansakuTrebiT
bavSvTa Soris. mocvi sagarTve Bl os sxvadasx-
va kuTxeSi gamoiyeneba. ase, magalliTad, BanC-
xuTSi _ kuWis aSHilobis dros, raWaSi _
mcenaris FoT Bebis naxarSs xmaroben diabe-
tis winaaRmdeg, xo Bl o nayofs, rogorc kuWis
Semkvre B saSuall ebs.

quTaissa da baTumis regionebSi izrdeba
mocvis gansakuTebu Bi saxeoba Vaccinium arctos-
taphyluss. igi 4, 5 metramde simaR B is buCgnaria
xalxur medicinaSi aseve gamoiyeneba mocvis
nedBi nayoFfi qronikulli yabzobisas, Tirkm
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BebSi  kenWis, nekrisis qaris, revmatiznmis,
sisxBdenis, piris Rrusa da kbilebis anTe-
biTi procesis dros, fsoriozis SemTxvevaSi.
mocvis FoT Bebisagan miRebu B i gamonawuri
gamoiyeneba, rogorc Rebinebis sawinaaRmdego
saSua ll eba, kuWis spazmis, wya B mankis, naRvll is
buStis kenWovani daavadebis dros. mocvis
foT Bebis gamonawurs iyeneben hemoroidulli
sisxBenis dros. mocvi Sedis sxvadasxva da-
niSnu Bebis kremebis Sedgeni B obaSi, gamoiye-
neba kvebis mrewve BobaSi: RvinisTvis Teris
misacemad, sirofebis dasamzadeb lad.

egsperimentu i nawi B i
I. mocvis FoT BebSi arsebull nivTiereba-
Ta gansazRvra TvisebiTi reaqciiT

Cveni kvBevis obieqgtad aRebull igna sa-
garTveB os, kerZod yazbegsa (zRvis donidan
1740m) da onis (zRvis donidan 1500m) regio-
nebSi arsebuli mozardi mocvis FoT Bebi.
nedBi FoT Bebi gavaSreT oTaxis temperatu-
raze kargad ganiavebull sadgomSi (mzis sxi-
vebidan dacull adgillas), Crdilian adgilas
egsce BsiorSi davawri BmaneT. winaswari ga-
mokv Bevebi CavatareT mocvis FoT BebSi na-
mianobis gansazRvraze, nacris, eqstragtulli
nivTierebebis, alkaBloidebis da sxva nivTie-
rebebis Semcve I obaze. namianoba ganvsazRvreT
100_10%° temperaturaze, nacris Semcve Boba _
ToT Bebis dawvisa da gavarvarebis gziT mud-
miv. wonamde miyvaniT. egstragtulli nivTiere-
bebis raodenoba ganisazRvra wyBiT danuSa-
vebiT, sxvadasxva koncentraciis spirtis (20°_
96°), sxvadasxva organulli gamxsnelis, ganza-
vebu B'i mJavebisa da tuteebis mogmedebiT.

eqstragirebis meTodi SemdegSi mdgoma-
reobs: 10g daqucmacebuli (3 _5mm sididis)
mocvis FoT Bebi movaTavseT konusur koll-
baSi, davasxiT 100 mB gamxsnelBi da gavac-
xe BT wy B ian abazanaze, ukumacivris gamoye-
nebiT 6 sT gacivebis Semdeg ko Bbis SigTav-
si, kolbasTan erTad, miviyvaneT Tavdapir-
ve I wonamde, gavFi B treT biuxneris ZabrSi.

20 mB  Filtrati gadavitaneT winaswar
awoni I FialaSi. avaorTqleT wylis abaza-
naze mSralli naSTis miRebamde. naSTi mova-
SoreT 100°_105° +temperaturaze mudmiv wo-
namde, 50 mB@ egstragtamde 20 mB wylis Ta-
naobisas. wy Biani gamonaw B il gavFill treT
Fisebisagan, cvilisagan, Semferadebeli da
sxva nivTierebebisagan. FiBtrze darCenili
nalleqi wyBiT gavrecxeT, miRebulli Fill-
tratis Canarecxi wyallTan erTad avaorTg-
BeT wylis abazanaze da naSTi 100°_105° tem-
peraturaze gavaSreT mudmiv wonamde. miRe-
buli egstragtulli nivTierebebi danacrda,
gamokv Bevis Sedegebi ixiBeT 1-0 cxrilSi.
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cxrillil

erTsa da imave pirobebSi sxvadasxva gamxsne B iT damuSavebu Bi mocvis FoT Bebidan
miRebu B i Sedegebi

gamonawv B i Bis dasaxe B eba eqgstragtulli nivTierebebis FoTol Tan pro-
centulli Sefardeba
wya B Si xsnadi saerTo raodenoba
1 2 3 4
1 eTilis spirti, 96° 12, 4 18, 6
2 eTilis spirti da wyalli, 11 25,0 34,5
3 eTilis spirti da wyalli 13 22, 60 24, 80
4 eTillis spirti da digloreTani, 11 6, 95 12, 44
5 eTilis spirti da qgloroforni, 11 6, 55 15, 51
6 eTillis spirti da digloreTani, 11 4, 01 10, 95
7 eTilis spirti da digloreTani, 13 4, 4 11, 9
8 eTillis spirti da wyalli, 1.1 (nocvis FoT- 12, 8 -
B ebis acetoniT winaswari damuSaveba)
9 meTiBis spirti da wyalli, 1.1 21, 5 22, 30
10 meTiBis spirti, romelic Seicavs 2% 27, 37 35, 15
q I orwya I badmJavas
11 meTiBis spirti, romelic Seicavs 4% na- 16, 8 42, 2
triumis tutes
12 meTi Bis spirti (acetoniT damuSavebis Sem- 16, 8 -
deg)
13 meTi Bis spirti, 2%-iani gl orwyall badmJa- 14, 6 -
viT (acetoniT FoT Bebis winaswari damuSa-
vebis Semdeg)
14 | meTilis spirti 2%-iani gl orwyall badmJaviT 4, 85 -
(digBloreTaniT winaswari damuSavebu Il i
FoT Bebi)
15 qgBlorofornmisa da meTilis spirtis narevi 4, 00 -
11 (acetoniT FoT Bebis winaswari damuSave-
bis Semdeg
16 glorofornis eTillis spirtTan narevi 11 2,8 -
(acetoniT FoT Bebis winaswari damuSavebis
Semdeg
17 5%-iani eTi Bisa da 95 %-iani qBlorofornis 1, 19 10, 5
narevi
18 eTillis eTeri da spirti 11 (acetoniT 0,5 -
FoT Bebis winaswari damuSavebis Semdeg)
19 gloroforni 0, 47 5 1
20 digBloreTani 0, 24 3, 66
21 4%-iani gl orwya l badmJava - 42, 26
22 4%-iani mwvave ka ll fumi - 67, 35
23 4%-iani gogirdmJava - 66, 7
rogorc cxrillidan Cans, wyalSi xsnadi alkalBoidebis Semcve B obebze. arc allkallo-
eqstragtulli nivTiereba miiReba meTilBis ids da arc mis msgavs nivTierebebs (rogorc
spirtis gamoyenebiT, romeBic 2%-ian ma- betaini da ginini) ar Seicavs. winaswari ga-
rilmJavas Seicavs. eTilisa da meTilis mokvBevebiT dadgenill igna, rom mocvis
spirtebis narevis wyal Tan Sefardeba aris TFfoTHlebi Seicavs: glikozidebs, mTrimBav

11 da 13 isini organulli gamxsneBebia da
rogorc gloroforni, digloreTani da eTe-
ri ganoiwv i Bavs wya B Si xsnad egstragtul
nivTierebebs umniSvne o raodenobiT. ganza-
vebu Bi mJava (4%-iani marilisa da gogirdis
mJavebi) da tuteebi, pirigqiT ganoiwvlilavs
didi raodenobiT mineraBlur nivTierebebs
(60_70% aRebuli FoT Bebis winasTan Sefar-
debiT). mocvis ToTHBebi Semowmebull igna

nivTierebebs, organull mJavebs, reducirebull
nivTierebebs da saponinebs.

Il. mocvis TFoTHlebSi biologiurad ag-
tiur nivTierebaTa gansazRvra
yazbegisa da vanis regionebSi Segrove-

bull igna mocvis FoT Bebi, gavaSreT kargad
ganiavebu B, mzis sxivisagan dacull adgi las.
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saxe Imwifo Farmakopeis X da Xl gamoceme-
bis mixedviT ganvsazRvreT namianoba da na-
crianoba, aseve biolBogiurad agtiuri niv-
Tierebebi: kalciumis ogsallati, Fisebi da
cvi bis msgavsi nivTierebebi, mTrimBavi da

Ne 2 (484), 2012

nivTierebebis hidroBlizis Semdeg (gl iko-
zidebi, polisagaridebi) ganvsazRvreT sapo-
ninebi, azoti, arbuTini da hidroginoni.
raodenobiTi gansazRvris yvela Sedegi mo-
cemu B ia me-2 cxri B Si.

SemFeradebe Bi nivTierebebi. reducirebulli
cxrilli 2
mocvis FoT Bebis Semcvel nivTierebaTa raodenobis gansazRvra
dasaxe B eba mocvis FoT Bebi SeniSvna
H* yazbegis raionSi vanis raionSi
mozardi mozardi
(procentebSi)
1 namianoba 11, 99 10, 89
2 nacrianoba 4, 01 2, 98
3 kall ciumis ogsalati 5, 94 5, 01
4 Fisi da cvili 4, 90 3, 88
5 SemFerdebu b1 nivTierebebi 4, 05 3, 95
(@ oroforni, gsanTofi i, ka-
rotini

6 mTrimBavi niTiereba 17, 86 18, 27
7 Sagari da sxva 13, 01 17, 20
8 saponinebi: sull 2, 86 2, 23
neitraluri 1, 68 1, 64
mJavuri 1, 35 1, 20
9 azoti 1, 88 1, 89
10 ned ki produgti 10, 05 10, 35
11 arbuTini 0, 49 0, 60
12 hidroginoni 0, 043 0, 045
13 Bignini, celulloza 0,9 6, 0

rogorc cxrillidan Cans, yazbegSi mozar-
di mocvis FoT lebis qimiuri Sedgeni loba
mcired gansxvavdeba vanis raionSi gavrce-
Bebulli mocvis ToT Bebisagan. gansakuTre-
buli yuradReba gamaxviBlda mocvis FoT-
BebSi glikozidebis Semcve B obaze, risTvi-
sac 200 saTanadod dagucmacebulli (2.3 mm
sididis nawi Bakebi) mocvis FoT HBebi dava-
muSaveT 1000 mB 36%iani eTanoliT, romelic
Seicavda 2% gl orwyallbadmJavas da 15 saa-
Tis dayovnebis Semdeg gavacxeleT 80°C
wy Bian abazanaze, ukumacivris gamoyenebiT 2
saaTis ganmavB obaSi. Filltr-presze gamo-
wurvis Semdeg FoT Bebi ganmeorebiT davamu-
SaveT 1 sT ganmavBobaSi spirtiT, romelic
Seicavda 2%-ian gl orwyall badmJavas (500mH).
gamonawv B i Bebi SevaerTeT da davamuSaveT
ormagi raodenobis eTillis eTeriT. gamoiyo
wiTel-iisFeri nallegi, romelic 5 10 sT-Si
Seikvreba. gavFiltreT Dbiuxneris ZabrSi
(50_100 mN). minarevebisgan gasufTavebis miz-
niT SevurieT ormagi mocu B obis yinull ovani
ZmarmJava da davBegeT 4 5 moculobis eTe-
risa da spirtiani xsnaris nazaviT. gamoiyo-
fa mugi wiTeli Teris bambisebri naleqi,

romelic gavFiltreT da gavrecxeT eTeriT.
nalleqi guldasmiT irecxeba mcire moculo-
bis wyliT, sanam wylis axalli porcia ar Se-
wyvets wiT Bad Seferadebas. wy Biani xsnari
ganovikv B ieT anTocianidis arsebobaze. mir-
tilinis (CpHx»0;;) saerTo raodenoba daax-
B0ebiT 1%-ia FoT Bis masis mimarT. anto-
cianidis bunebis dasadgenad movaxdineT tu-
tovani SelBRoba, romellsac mivyavarT niv-
Tierebis daSBasTan, FfenoBuri warmoebu-
Bis da organulli mJavas warmoSobasTan.
kvBeviT miRebull igna nivTiereba, romel-
ic, erTi mxriv, axBosaa FHloroghlucinTan
(Fenolis warmoebu B i), meore mxriv, gallis
mJavasTan, rasac amtkicebs analogia mirti-
BinTan, romelic villSteterma gamoyo moc-
vis nayofidan. mSralli nallegis miRebisas
(anTocianebis moci Bebis Semdeg) warmoigmna
mugi Feris arahigroskopiulli *xvnili, ro-
meBic ixsneboda meTillsa da SemJavebul
eTanoBSi (50%). kvBevisas dadgenill igna,
rom 1igi ZiriTadad Seicavs glikozids,
romBis aglikonic gallis mJavas warmoebu-
Bia unda viFigroT, rom ghikozidi anall o-
giuria neomirtilinTan. imis dasamtkiceb lad
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rom mocvis FoTolSi aris 2 ghikozidi, ga-
moyenebul igna dayoFis qgromatografFiulli
(adsorbciulli) meTodi. adsorbentad gamoye-

nebull igna aBuminis hidroJdangi (Al,O;). minis
svetSi moTavsebul alBuminis hidroJangSi
gavatareT wyBiani spirtiT SemJavebulli

mocvis FoT Bebis egstragti, moxda gawova
da adsorbentze miviReT mkveTrad gamox-
atulli wiTeli (nirtilini) da mwvane (neo-
mirti Bini) zonebi. adsorbentis zemoT (Se-
Fasebis mixedviT) gancal kevebull da maTgan
organulli gamxsneBiT gamowvBill igna suf-
Ta individualuri nivTierebebi.

3. daskvna

yazbegisa da vanis raionSi gavrcellebu-
Bi mocvis FoT Bebis sistematuram gimiurma
Seswav Bam, misgan gamoyoFfilli callkeulli
komponentebis Fizikur-gimiuri Tvisebebis
aRweram saSualleba mogvca dagvedgina maTi
Sedgeni I oba:

1. ghikozidi, Sagari
bulli nivTierebebi;
SemFerdebulli (qgBorofili), nminera-
Buri da mTrimBavi nivTierebebi (pi-
rogalolis da pirokatexinis jgufis)
antoanicidi, hemocelulloza cellullo-
za, saponinebi, neitraluri da mJavuri,
FTHhomaFeni (nTrimBavi nivTierebis daS-
1 is produgti), proteini da Borwo.

2. organuli mJavebi: gallis, benzoinis,
vaShis, Bimonis, garvis, Znris, Rvinis.

3. araorganu i nivTierebebi: kaliumis,
natriumis, magniumis, kalciumis, rki-
nis, gogirdis, Fosforisa da gqloris.
kal ciumi upiratesad aris 4, 91_5, 24%-
mde ogsalatebis saxiT. magniumis ar-
seboba dakavSirebulia gqlorofill Tan.

4. Sagari da sxva reducirebulli nivTie-
rebebi 12_18%-s Seadgens FoT Bebis wo-
nis mimarT.

5. dadginda, rom mocvis ToT Bebi Sei-
cavs aranakleb or glikozids: Aa) neo-
mirtilini daaxBoebiT 2% ToTlis
wonis mimarT, romBis aglikonic ga-
Bis mJavas warmoebu B ia naxSirwyle-
bis nalegi warmodgeniBlia glikozis
identificirebul Tenilozazonad; b)
mirtibini 1%-is raodenobiT, romelic
miekuTvneba anTocianebis jJgufs, ronm-
Bis aglikonia mirtilinis msgavsi
Semferadebe i nivTiereba, romelic
gamoyoF¥il igna mocvis nayofidan. ga-
moyofil mirtilins pragtikuli mniSv-
ne B oba agvs mocvis nayofidan miRebu-
Bi anTocianis SesacvBlelad (kamFe-

da sxva reducire-
organuli mJavg;
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tis, Rvinisa da sxva sakvebi produgte-
bis Sesaferadebll ad).

6. mTrimBav nivTierebebs Seicavs 18 20 %
raodenobiT, FoT Bebis wonis mimarT.
SeiZlBeba gamoyenebul ignes tanidebis
misaRebad, rogorc taninis Semcveli.

7. mocvis FoT Bebis gansakuTrebulli Rire-
buleba imaSi mdgomareobs, rom mis Se-
madgene I nawi Bebs unari agvs sisxlSi
Sagris Semcve Bloba Seamciros. amasTan,
misi mogmedeba perorallurad miRebisas
mJRavndeba (insu ll inisagan gansxvavebiT).

8. Ffarmako B ogiuri mogmedebis mxriv aR-
saniSnavia, rom antocini (nirtilini,
mirtibinini) sisxBze hipoglikemiu-
rad ar mogmedebs, maSin, rodesac zo-
gierT SemTxvevaSi, sisxBSi Sagris
Semcve B obas zrdis. preparati, romel-
ic Seicavs neomirtillins, SesamCnevad
ancirebs sisxBSi Sagris Semcve l obas
(30_40%-s normidan).
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uUDC 615. 11
PHOTOCHEMICAL ANALYSIS OF LEAVES OF BILBERRY

R. Skhiladze, M. Sulaberidze, K. Batsikadze
Department of chemical and biological technologes, Georgian Technical University, 77, Kostava str, Thilisi, 0175, Georgia

Resume: As a result of bilberry leaves systematic chemical studies, from the bilberry leaves, spread in the regions
of Kazbegi and Vani, there were investigated. glycosides, sugar and other reduced substances, organic acids, colouring
agents (chlorophyll), mineral substances, tannic substances, saponins.

From organic acids - malic acid, citric acid, succinic acid, acetic acid, oxalic acid, tartaric acid.

From inorganic matters - calcium, sodium, magnesium, potassium, iron, sulfur, phosphorus and chlorine.

Sugars and other reducing agents, amount of which totals 12-18%.

There is established, that bilberry leaves contain at least 2 glycosides, amount of tannic substances equals 18-20%.

Particular value of bilberry leaves is the ability of reducing sugar (glucose) in blood, furthermore it is effective while
peroral usage (in contrast with insulin).

Key words: bilbery; glycosides; reduced substances; regions of Kazbegi and Vani.

YK 615. 11
PUTOXUMUYECKUI AHAN3 NINCTBEB YEPHUKM

Cxunapgse P.A., Cynabepungie M.T., baunkagse K.T.
LenapTameHT XMMWYECKOW M BGMONOrMYECKol TEXHOMOMNIA, TPY3NHCKWUIA TEXHUYECKUA yHuUBepcuTeT, Mpy3auns, 0175,
Téwunucew, yn. Koctasa, 77

Pe3tomMe: B pesynbrate CHUCTEMHbIX XMMMWYECKMX WCCNEA0BaHWA NIUCTLEB YEPHWKMW, PacrnpocTpaHeHHol B
Kasberckom n BaHCKOM pailoHax, MO MOSyYeHHbIM BELLECTBAM OblIN M3y4eHbl: [HOKO3WAbl, caxap W Apyrue
peayuMpoBaHHble BELLECTBA; OpraHUYeckMe KUCIOoTbl, OKpalleHHble (XNopodunn), MUHepasibHble Ay6usbHble
BELLeCTBa CanoOHMWHbI.

13 opraHuyeckux KUCNoT — rannesas KAcnoTa, 6eH3oliHas A6104Has, IMMOHHAs, SHTapHas, YKCycHas KWcnoTa,
BUHHAsA K1COTa.

/13 HeopraHNMYECKMX BELLECTB — Ka/lbLIWIA, HATPUIA, MarHWi, Kanuid, xxeneso, cepa, ocdop U xop.

Konnuectso caxapos v Apyrux peayumpyembix Bellects — 12-18%.

YCTaHOB/IEHO, UTO B JINCTbAX YEPHUKM COLEPXKUTCA CAMOE MEHbLUEee 2 INKO3nAa.

KonnuecTtso AyounbHbIX Bewwects — 18-20%.

Oco6as LeHHOCTb INCTLEB YEPHMKU — CMOCOBHOCTb YMEHbLLATh B KPOBW caxap. ITO AeWCTBME NPOSBASETCA npu
nepopasibHOM npuemMe (B OTINYKE OT UHCY/IMHA).

KnoueBkle C/I0Ba: YepHIKa; [NHOKO3MAbI; PeAyLpPOBaHHbIe BeLLECTBa; BaHckuii n Kasberckuii paioHsl.

miRebu B ia dasabeWdad 110112

28



stu-s Sromebi — TRANSACTIONS OF GTU — TPYAbI ITY

Y[IK 669

Ne 2 (484), 2012

NHTEPNPETALNA KUHETUKW BbICOKOTEMIIEPATYPHOIO OKUC/TEHNA
AlL,O, — ®OPMWPYIOLLX YXAPOCTOWKIAX CM/TABOB

O.1. Mukapze*, W.I'. Haxyupuwswunn, H.W. Maiicypagse, A.l'. Topaesuanu, I.0. Mukaase
LenaptameHT MeTannyprum, MatepuanoBefleHns 1 06paboTkn MeTanioB, MPY3UHCKNIA TEXHUYECKWIA YHUBEPCUTET,

Mpysus, 0175, Téunuck, yn. Koctaea 77

E-mail: omikadze@yahoo.com

Peslome: VccnefoBaHa KMHETVKA BbICOKOTEMMEpa-
TypHOro okucneHus Al,O, — hopmupytolwmnx  0coboxa-
pOCTOVKVX CM/IaBOB OMTUMAaNbHOTO cocTasa. [ns onw-
CaHWs pocTa 3awWmMTHOrO OKCUMAHOIO Cos ¢ AUgdy3noH-
HbIMU  GapbepaMn K3 CTabW/bHBIX (ha3 OnNpo60BaHbI
KMHETUYECKOE YpaBHeHMe 3BaHCa 1 HOBOe ypaBHEHVE C
HEABHbIM KMHETUYECKUM BblpadkeHneMm. Ha 6ase atmx
ypaBHEHWIA NOMyYeHbl pacyeTHble (opMYy/bl, MO3BOASIO-
Me NOCTPOUTb TEOpeTMYeCKMe KpKBble OKWCIEHNS
nccnenyembix 06bEKTOB.

KntoueBble €noBa: apoCTOMKOCTb; OKCUA, ato-
MUHUA; AUDEY3MOHHbIE HGapbepbl; KMHETUKA OKMC-
neHuns; athhekTMBHasA nnowaab Angay3snn.

1. BBEAEHWE

YKapocToiikue cnnasbl Ha XXeNe30xXpoMOBOIi 3KBUATOM-
HOIi OCHOBE, C ONMTUMAaJTbHBIMK cofepkaHmamm Al u La,
NPeLCTaBNATCA  NepCrnekTUBHbIMKA - MatepuanamMm B
Ka4yecTBe BbICOKOTEMMNEPATYPHOTO MOKPLITVSI FOPSYnX y3-
JIOB ra3oTypOUHHbIX ABUrateneid. 3T cniasbl OKUCSKOTCS
(hOPMUPOBAHNEM BHELLHETO C/101 C KpaiiHe HU3KMMK Napa-
MeTpamu 0ObEMHOW Anddy3un, B KOTOPOM 3epHOrpa-
HUYHas Andidy3ns KaTMOHOB G/IOKMpPOBaHa CTabUIbHbIMK
H6apbepaMu 13 NepoBCKMTOBLIX (a3 [1], YTO paBHOCK/ILHO
YMEHbLLIEHMIO 3(hheKTVBHOM nnowaaun auddysum [2].

B 370l CBA3W HEOBXOAMMO OTMETUTL, YUTO NPAKTUYECKU
BO BCEX paHHWX paboTax, NOCBSLLEHHbIX WUCCNef0BaHNIO
KWHETUKKN okucneHns Cr,O; - n AlO, - dhopmupyroLLmx

CNNaBoOB C pPefKo3eMesbHbIMW MeTanamu, AonycKanach
XapaKTepHasi HETOYHOCTb, TaK Kak 3(heKTMBHasA Niollaab
Anthdy3un NpMHUManack NMOCTOSHHOW W, Kak NpaBusio,
3aKOH BbICOKOTEMMEPATYPHOrO OKWUCNEHUS YKa3aHHbIX
0ObEKTOB TpakKToBa/icA NM60 napabonnyeckum, Moo
«NPUBAN3NTENBHO» Mapabonmyeckum. B peanbHbIX xe
YC/OBMSIX OKWCNEHWS1 B 3aWWTHONM OKa/IMHe 06pasytoTcs
Anthdy3MOHHO-HEeNPOHMLaeEMbIE UM MafONPOHMLAEMble

MMKPOYYacTKK, T.6. TONIbKO YacTb 3PGEKTMBHONM naowaam
yyacTBYeT B POCTE TaKOi OKa/IMHb.

CnepoBsatesnibHO, HabnogaemMble OTKIOHEHUS KUHETU-
YECKUX KPMBbIX OT MapabosMyeckoro 3akoHa pocTa Oka-
JMHbI SBNAKOTCA NPOSIB/IEHNEM MPUPOAbI OKUCNEHUS Cnna-
BOB C 3epHOrpaHNYHbIMKN AMddY3MOHHbIMK bapbepamu, a
WrHOPUPOBaHME 3TOF0 MOMEHTA MPUBOAUT K NIOXHOM
WHTepnpeTaLmm MmexaHm3mMa npovecca.

C y4eToM XxapaKTepHbIX 0COBEHHOCTE 1ccnegyemoro
OKUCNUTENIBHOTO Mpouecca, ANS €ro  KofM4YeCTBEHHOM
OLieHKM Hambonee NOAXoAsLLEN OKasaniach Teopus IBaH-
ca, Ha OCHOBE KOTOPOI OblN BbIBEAEHbI KMHETUYECKME
YPaBHEHMS, KOPPEKTHO OMMCbIBAIOLLNE OKUC/IEHWE KOH-
KPETHbIX >XapOCTOMKMX CM/IaBOB C YMeHbLUatoLeiics ag-
(heKTMBHOW nutowaabto andidysun [3,4].

2. OCHOBHAAYACTb

Uto6bl OLEHWTL BOSMOXHOE B/INSIHUE NPUMECENi BHe-
PEHMS HA CKOPOCTb M XapakTep pocTa OKa/MHbI, Ku-
HETUYeCK1M KccefoBaHMAM NOABEPIIMCL 06pasLbl Xapo-
CTOIKOrO CcnjiaBa ONTMMaNbHOTO cocTasa: Fe+45%Cr +
+4%Al +0,3%La, BbiNIaBneHHOrO Kak B armocgepe
TILATENbHO OYMLLEHHOTO aproHa, Tak M Ha BO3ayxe. B
3aBMCYMOCTM OT cnocoba MnnaBkM CoAepxaHue asoTa B
cnnase m3MeHsNnocb B gnanasoHe 0,015 — 0,2% no macce,
yrnepoga — ot 0,03 go 0,05%, cepbl — ot 0,015 8o 0,02% u
thocthopa — ot 0,01 go 0,02%. Bbino TaKkKe OLEHEHO
BMsSHME 1% no macce HWKens Ha napameTpbl OKUC/IEHUS
CM/IaBoOB BO3AYLUHOM MIaBKM.

YaenbHblid npuBec W oKucnsieMblx 06pasuoB (k-
CUPOBA/ICS METOLOM HENpepbIBHOrO B3BELUMBAHUSA Ha
Bo3gyxe npu 1200°C B TeyeHune 10 yacos, a OTHOCUTE b-
HOe M3MeHeHMne 3MQeKTUBHOM naowaan augpdysumn P
BbIYMCNAM NO PopMy/ie IBaHca

o=, €N
roe  k —Koah@uUUMEHT YMeHbLUEHUS  ANGHPY3NOHHOTO
NnoTOKa.

KMHeTuKa OKMCNeHWst CnnaBoB, NPeLcTaB/ieHHas Ha

puc. 1, WNNIOCTPUPYET, YTO C YBE/IMYEHMEM TOSMLMHBI
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OKCUW/IHOW NNeHKM NPOoLLecchl MacconepeHoca Yepes Hee
CYLLECTBEHHO 3ameanistoTcs. [aBHbIli XOf, KPUBbIX C
YMEHbLUEHNEM CKOPOCTU  OKWC/IEHUS BO  BPEMEHM
CBUAETENbCTBYET O TOM, YTO B MPOLIECCE OKMCMEHUS
OKCUAHas NyieHKa OCTaeTcs 3allMTHOW. Vi3MeHeHne 0w
yMeHblueHnst @ BO BpemMeHU (puc.2) MOKasblBaeT, YTo

W, Mr/cm?
0.80 1
21 3 1
2
0.60
3
0.40
0.20
0.00 -+ T T T T v T, Hac
0 2 4 6 8 10

Puc. 1. KuHeTuka okucnenus cnnasos npu  1200°C

PocT okanmHbl U3 Al,O, Ha cniase, He CofepXKaLem

peakTuBHbIX anemeHtoB (La, Y, Hf, Zr), 06bl4HO

noAuMHAeTcs napabosmMyeckomy 3akoHy OKucieHus [5].
Mo3TomMy K HEMY MOXXHO NMPUMEHUTb YpaBHeHWe BarHepa
B 3/1IEMEHTapHOI hopme

W2 =k,T, 2
roe Kk, — KOHCTaHTa napab0onnyeckoil CKOpocTn, a 7-—

BPEMSI OKUC/IEHNSI.

C nosieneHnem Anddy3noHHbIX 6apbepOB B OKaIMHE
MyT aKTMBHOTO MaccornepeHoca 6/I0KMPYHOTCS, a TPaHC-
MOPTHbIE CBOIACTBA Yepe3 Hee AO/KHbI CHUXKATbCA, Mo
naee, NPOMOPLMOHaNLHO POCTY 06beMa 3TUX GapbepoB.
CnepoBateNibHO, KMHETMKA OKWC/EHWSt  KOHKPETHOro
Al,O, - hopmmpytoLLero cnnasa ¢ yMeHbLUIalOLWeRcs ag-

(hekTMBHOI naowaabo Anuddy3nmn, B 3aBUCUMOCTU OT

Ne 2 (484), 2012

OHO MaKCUMMa/lbHO Ha HauyasibHbIX CTausaX OKMC/eHMs, a
MO WCTEYEHWM HEKOTOPOrO MPOMEXYTKa BPEMEHM
onyckaetcsi A0 ONPeAenieHHoOro YPOoBHS W OCTaeTcst
MPaKTUYeCKN MOCTOSIHHLIM, YTO, OYEBMAHO, CBSA3AHO C
3aBepLUeHEM (POPMMPOBaHMS ANDEY3NOHHLIX GapbepoB
B6M3M NOBEPXHOCTY pasfena MaTpula/oKaimHa.

®d, OTH.ea.
1.0 1
08 1
0.6 1
2
0.4 1
3
0.2 1 !
0.0 T T T T v T, vac
0 2 4 6 8 10

Puc. 2. KnHeTrKa yMeHbLUIEHNS 3P(EKTUBHOM
nnowaan auddysmm cnnasos npu 1200°C

obbemMa ANMPY3NOHHBLIX 6apbepoB MOXET KOPPEKTHO
OMnucbIBaThCA ypaBHEHNEM JBaHca [2]

w :%/én(kapr +1), (3)

TaK XXe KakK W YCTaHOBNEeHHbIM B pabote [4] 6Gonee
CNOXXHbIM HESIBHbIM KUHETUYECKMM BblPKEHNEM

=

- @

2

2 W 1
e (kW -1 +1]+—
L (W -y

rne kr - I'IpFIMOI'IMHEVIH&FI KOHCTaHTa CKOPOCTW OKUC/TEHNA.

HecmMoTps Ha TO, YTO KUCMbITbIBAIMCL BECbMa 6/113KMe
Mo XMMWYECKOMY COCTaBy W Xapakrepy W3MeHeHus
yaenbHbIX npusecos cnnasbl Nel, Ne2, Ne3, otaesnbHble
napamMeTpbl OKWCMEHMS 3TWUX CMNaBOB 3aMETHO OT-
nnyatotes (cm. Tabn.).

MapameTpbl OKUCIeHNA cnnasos npu 1200°C

No/Ne Cocras crnnasa MnaBka MapameTpbl OKUCNEHNA
k, cM?/mr Ko, Mr/cm® u k,, Mr/cm® y
Fe + 45Cr + 4Al +0,3La B aproHe 2,16 0,2 0,83
Fe +45Cr + 4Al +0,3La Ha Bo3ayxe 1,126 0,089 0,95
Fe +45Cr + 4Al +1Ni +0,3La Ha Bo3ayxe 2,19 0,087 0,38
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[ns TeopeTnyeckoro onucaHus BbICOKOTeMMneparyp-
HOro NoBefEeHWA ccnedyemblx CraaBoB NPUMEHEHbI ABa
ypaBHEHMS: ypaBHeHMe 3BaHca (3) U HEesIBHOE KMHEeTu-
yeckoe BblpaxeHue (4). B aTn ypaBHeHUs BHOCATCA 3Ha-
YeHUs napameTpoB OKUCNeHUA K3 Tabn. 1 n cooTeetcT-
BYIOLUMMMN NPeobpasoBaHNAMK  BbIBOAATCS pacyeTHble
thopmynbl (5-8), KOTOpble KOPPEKTHO OMNUCLIBAKOT KMHE-
TUKY OKWUCNEHNS YKa3aHHbIX C/1aBoB.

W =0,46/n(0,97/T +1), (5)
W =0,89/n(0,34T +1), (6)
=17, 71[e"™ (1,126W -1) +1] +
+0,935(e2™ - 1), @)
7 =2,38[e* " (2,10W 1) +1] +
+1,38(>™* -1). ®)

Tak Hanpvmep, BblpaxeHue (5) NpUrogHo Ans onu-
CaHus KMHETUKM okucneHus cnnaea Nel, cnnas No2 oau-
HaKOBO XOPOLUO onucbIBaeTcs BblpaxxkeHuamn (6) u (7), a
BblpaXkeHune (8) NpuroAHoO 415 onUcaHNs KUHETUKN OKUC-
neHuns cnnasa Ne3. SkcrnepuMeHTa/lbHbIE U TEOpPEeTUYec-
KMe KMHETUYECKUe 3aBUCUMOCTU OJ1 KaKAOro U3 uccre-
JyeMblX CMNaBoB MpeAcTaBfieHbl Ha puc. 1 CAMTHO, T.K.
OHV NpaKTU4eckn coBnagatot. lNpuyem, Kak 1 cnegosaso
oxugarb [5], Ha xapakTep npouecca 3aMeTHO B/USIOT
npYMecn 1 Npucagky cneynanbHoO BBOAMMbIX 06aBOK.

3. 3AKJTIOYEHUE

Kak 13BecTHO, ypaBHeHMe JBaHca OblNo BbiBEAEHO
npegnonarasl, YTO B TeYEHUE BCETO OKUCANTENLHOrO Mpo-
Liecca, Ha CBOOGOAHbBIX OT ANDdY3MOHHbIX 6apbepoB yvacT-
Kax, pOCT OKa/IMHbI MOAYMHSAETCA NPOCTOMY Napabosnnyec-
KOMy 3akoHy. OfHako 60nee BEpOSITHbIM KaXKETCH, uTo
Hava/lbHbI  MapabonMyecKnii pocT OCHOBHOTO OKcuAa

uak 669
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BMOC/EACTBIWN HAPYLLAETCS B BO3PACTAtOLLEN CTENEHM. 3T1a
TOYKA 3PEHVS JIET1IA B OCHOBY MOJTyYeHWsi HOBOTO ypas-
HEHWS| C HEsBHbIM KMHETUYECKUM BbIpaXKeHUEM. Hec-
MOTPS HA pa3Hble NoAX0oAb! NOy4YeHUs!, 06a ypaBHEHNS B
psife CNy4yaeB JalT KOPPEKTHbIE PE3y/ibTaTbl.

Ec/nn y4ecTb, YTO AANIEKO HE KaXK/bIiA CM/iaB ¢ OKa/MHON
U3 camblX CTABU/bHBIX COEAVHEHWIA MPOSIBAISET BbICOKYHO
YKapPOCTOMKOCTb, CTAHOBUTCS OYEBMAHBIM, HACKO/LKO CJIO-
KEH M MHOroo6paseH TOT Kpyr sIBIEHMIA, KOTOpbIi 06ycno-
B/IMBAET XapaKTEP OKMC/IEHWS TOTO W/IM MHOTO CN/aBa.
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ALLO, - Formirebadi mxurvalmedegi Senadnobebis
maRa ll temperaturull 1 Jangvis kinetikis interpretacia

0. migaZe, i. naxucriSvi b i, n. maisuraZe, a gordeziani, g. migaZe
metaBurgiis, masalaTmcodneobis da BiTonebis damuSavebis departamenti, sagarTve I Os
tegnikuri universiteti, sagarTve bl o, 0175, Thi Bisi, kostavas 77
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reziume. gamokvBeullia AlO,- Formirebadi optimaBuri SedgeniBobis, gansakuTrebiT

mxurva Bmedegi Senadnobebis maRall temperaturulli Jangvis kinetika. stabi Buri Ffazebis di-
fuzuri barierebisagan Semdgari proteqtorulli ogsiduri Sris zrdis procesis aRweris
mizniT mosinjull igna evansis kinetikuri gantoBeba da aracxadi kinetikuri gamosaxu lebis
axalli gantoleba. am gantoBebaTa safuzve B ze miRebulia saangariSo formulebi, romell Ta
gamoyenebiT SesaZ Bebe N ia sakvBevi obieqtebis Jangvis kinetikuri mrudebis ageba.

sakvanZo sityvebi: mxurva Bl medegoba; aBuminis ogsidi; difuzuri barierebi; Jangvis kine-
tika; difuziis efeqturi zedapiri.

UDC 669

INTERPRETATION OF THE HIGH-TEMPERATURE OXIDATION KINETICS OF Al,O, —FORMING
HEAT-RESISTING ALLOYS

0. Mikadze, I. Nakhutsrishvili, N. Maisuradze, A. Gordeziani, G. Mikadze

Department of metallurgy, materials science and metal-working, Georgian Technical University, 77, Kostava str, Thilisi,
0175, Georgia

Resume: There is considered the high-temperature oxidation kinetics of Al,O; - forming particularly heat-

resisting alloys, with optimal composition range. There were approved Evans kinetic equation and a new inexplicit ki-
netic equation in order to describe the growth of the protective oxide layer containing the diffusive barriers of stable
phases. There were derived the calculation formulas on the base of these approved equations permitted to construct
the theoretical oxidation curves of the investigated object.

Key words: heat-resistance; aluminun oxide; diffusive barriers; oxidation kinetics; effective diffusion area.

miRebu B ia dasabeldad 14.02.12
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uak 712.4

vertikalluri gamwvanebis saxeebi InterierSi da maTi gamoyenebis

perspeqtivebi
g. saBuqgvaze, m. mi BaSvili*

arqiteqturis da galagTmSeneb B obis (urbanistikis) departamenti, sagarTve B os tegnikuri
universiteti, sagarTve b o, 0175, Tbi Risi, kostavas 77

E-mail: mziamilashvili@gmail.com

reziume: ganxi Bulia gamwanebis sakiTxi,
romelic gansakuTrebiT agqtuaBuria Taname-
drove interierebSi, sadac =zedapirebis mo-
sapirkeTebBad sinTetikuri, arabunebrivi
masa B ebi gamoiyeneba, rac mniSvne lovnad au-
aresebs mikrokBimats. amas emateba meta-
Boplastmasis Tu aluminis kar-fanjrebi,

B aminatisa da sinTetikuri, rbili iatakebi,
fhlizelinisa Tu vinilis Spallerebi da
kedBis sinTetikuri saRebavebi, TabaSir-

muyaos da pBastmasis SekidulBi Werebi. yo-
velive es uaryofiT =zegavBenas axdens in-
terierSi arsebulli temperaturisa Tu tenia-
nobis relimze. marTallia, Tanamedrove tegni-
kuri saSuallebebi magsimaBurad uzrunve-
Byofs interierSi komFortulli mikrokli-
matis Segmnas, magram gamwvanebis el ementebis
Semotana da bunebrivi Filltrebis saxiT ma-
Ti gamoyeneba msofFBios erT-erTi axali
tendenciaa. interierebSi intensiurad ga-
moiyeneba Fitoelementebi. interierebis gamw-
vanebis axalli epoga XX saukunis bolos
daiwyo. Zalian popularullia vertikaluri
gazonebisa Tu yvavi B Ta kompoziciebis mo-
wyoba nagebobebis gareT da interierebSi
“vertikaBuri baRebisa” Tu “mwvane ked Ne-
bis” saxiT. sayuradReboa, rom mecnierTa mi-
er wlebis manZi B ze ekotendenciaTa kuTxiT
Seiswav B eboda interierebis gamwvanebaSi ga-
mosayenebe I mcenareTa garemos gamaumjobe-
sebe i Tvisebebi. Sedegad SemuSavebull igna
rekomendaciebi, oTaxis mcenareTa gamoyene-
biT. haeris gajansaRebisa da esTetikurad
xe Bsayrelli garemos Sesagmne Bad ganisazRv-
ra interieris dizainis ekotendenciac. tra-
diciullad mwvane installaciebi galaquri
garemos gamococx Bebis saSuallebad iTvHe-

boda, raTa adamianisaTvis urbanulli sivrce
komfFortulli da mimzidveli gamxdariyo.
mniSvne Bovania am bunebrivi da unikaBuri
masal is SesaZBlebBobis interierebSi ara
marto mxatvrull-dekoratiulli Tvalsazri-
siT, aramed, rogorc mikrokll imatis bunebri-
vi maregu B ireb lis gamoyenebac.

sakvanZo sityvebi: interieri; mikrokHl ima-
ti; regullireba; ganwvaneba; dizaini.

1. Sesavalli

xSirad SegvimCnevia ra Bamazi da mimzid-
velia SenobaTa kedBebis, koWl onebis, Ro-
beebisa Tu talaverebis mTell sigrZeze mod-
ebulli, erTmaneTSi Cawnu B -Cagrexi Bi Xxviara
mcenareTa y B ortebi, Mmagram sxvadasxva kH i-
matur pirobebSi nakBebadaa SesaZBebeli
aseTi “cocxali” Tasadebisa Tu kedHlebis
Segmna. es TavisuFBad SeiZBleba moxerxdes
Senobis interierebSi. iqg arsebulma mikrok-
Bimatma SesaZBlebelBlia xelBi Seuwyos sxva-
dasxva saxis mcenareTa gaxarebas mTeli wlis
ganmav B obaSi, Tu egneba Sesabamisi ganaTeba,
tenianoba da kveba. interierSi gamwvaneba ara
marto MBamazia, aramed gmnis gansakuTrebull
mikrok I imats. udavoa is fagtic, rom coc-
xali buneba mSvenivrad ewereba nebismieri
daniSnu Bebisa Tu sti bis interierebSi.

2. ZiriTadi nawi Bi

gamwvanebis da Yyvavi Bebis moSenebis xe-
B ovneba yoveB Tvis idga xeBovnebis sxva
saxeobebis gverdiT da mis paralelurad
viTardeboda misi erT-erTi saxe vertika-
Buri gamwvanebaa, romelic +tradiciullad
baRebis, parkebis Tu Senobis eqsterierebis
gasaFormeb Bad gamoiyeneba.
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didi xnis manZi B ze vertikalBluri gamwva-
neba bunebrivad an tradiciulli xerxebiT
ewyoboda. ZiriTadad es iyo mcocav da Xxvia-
ra mcenareTa Sambnari, romelsac Tesvebi
bunebriv gruntSi _ miwaSi hgonda gadgmu i,
xo B o sayrdenad maRalli mcenare hgonda Ser-
Ceulli, romBis garSemo misi yBortebi da
foTHlebi sqlad iyo erTmaneTSi gadaxBar-
Tulli da garemo BandSaftSi organullad Ca-
weril ulamazes suraTs gmnida.

adamianis mier xeBovnuradac igmneboda
Bamazi Formis vertikaBluri gamwvanebebi
baRebSi, parkebsa Tu SenobaTa TFasadebze.

tradiciulli xerxiT, vertikaluri gamwvane-
bisTvis baRebSi ewyoboda specialluri sad-
garebi, samagrebi, pergolebi, trillialebi
Tu sxva mowyobi Bobebi, romel Ta siaxllo-
vesAgruntSi an miwiT amovsebull sayvaville
qoTnebSi irgveboda mcocavi mcenareebi.

vertikaluri gamwvanebis sxvadasxva sax-
eoba regularulli baRis kompoziciebSic
farTod gamoiyeneboda. magaliTad, “ meFe-
mzis” Bui XIV droindell versalis baRebSi
vertikaluri gamwvanebis mosawyobad gamoye-
nebulli iyo sxvadasxva konstruqcia, ro-
me B zec xviara mcenareebiT ulamazesi e w.
mwvane Spalerebi iyo mowyobi R i.

XVII_XIX saukuneebSi N ianebi da ampe Bu-
ri mcenareebi (mcenareebi grzeli dakidulli
ylortebiT) jJer oranlereebSi, Semdeg Ki
ufro mokrzallebull ew. “saSuallo kBlasis”
zamTris baRebSic gamoCda, sadac sastumro
oTaxebs amSvenebda.

vertikaluri gamwvanebis axalli epoga XX
saukunis bo B os daiwyo. Frangi botanikosi
da dizaineri patrik bNanki dainteresda
tropikull tyeTa gamokvBeviT, maTgan iReb-
da “vertikaluri baRebisaTvis” Tu “mwvane
kuTxisaTvis” STagonebis wyaros.

patrik bWNanks botanikis codna exmare-
boda SeerCia kompoziciebi iseTi mcenaree-
bisgan, romBebic erTmaneTs advilad eTvi-
seboda. bHBankisaTvis sasargebB o aRmoCda
is Fagti, rom malBaiziaSi arsebobs mcena-
reTa 8 aTasi saxeoba da agedan 25 aTasi
yove Bgvari niadagis gareSe, sxvadasxva sax-
is zedapirze izrdeba. es imis maCvenebeli
gaxda, rom vertikaBluri baRis gaSenebisaT-
vis mravall i saSuall eba arsebobs.

dRes Zalian popullarullia sxvadasxva
saxis vertikaluri gazonebi, yvavil Ta kom-
poziciebi. nagebobebis gare da Siga ked-
Bebze specialurad mowyobill konstrug-
ciis meSveobiT inergeba msubugi, dabali
tanis mcenareebi, riTac cocxalli ball axebis
gazonebi Tu yvavi Bovani xall iCebi miiReba.

evropaSi popularullia iseTi sax-
e ImZRvane B oebi, sadac aRwerillia ojaxur
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garemoSi rogor SeiZlleba Seigmnas martivi
formis “mwvane ked Bebi”. specialluri kon-
struqciebi iyideba aseTi gamwvanebis mosa-
wyobad. originaluri vertikaluri gamwvane-
bis mza konstrugciebi gamoiyeneba rogorc
Ria cis qveS, aseve Senobebis interierebSic.
aseTi tipis vertikaluri baRebisa Tu
“mwvane ked Bebis” interierebSi mowyobisaTvis
sainteresoa da mniSvneBovani is Ffaqti, rom
mecnierebi TxuTmet welze meti xnis ganmav-
B obaSi ekotendenciaTa kuTxiT Seiswavllid-
nen sxvadasxva daniSnullebis interierebis ga-
samwvaneb Bad gamoyenebad tropikull da sub-
tropikull mcenareTa garemos gamaumjobese-
bel@ Tvisebebs. maT mierve igna SemuSavebu i,
oTaxis mcenareTa gamoyenebiT, rekomendaciebi
haeris gajansaRebisa da esTetikurad xell-
sayreli garemos Sesagnnelad, ganisazRvra
interieris dizainis ekotendenciebic.
kv B evebis Sedegad gamovBenill igna is
mniSvne B ovani momenti, rom SenobebSi, sadac
interieris dizaineri, mxatvrulli Tvallsa-
zrisiT, Fitocidnur mcenareebs (antimikro-
bulli agroBladi nivTierebebis gamomyofi mce-
nareebi) rgavs, haerSi paTogenur mikroorga-
nizmTa raodenoba saSuallod 50%-iT da zog-
Jer metiTac mcirdeba sayuradReboa is Ffag-
tic, rom Senobis interieris haerovan strug-
turaSi mcenareTa sxvadasxva saxeobas SeuZ-
B ia sxvadasxva qimiuri dabinZurebis koncen-
tracia daaxBoebiT 20 30% Seamciros. mniSv-
nelBovania is garemoebac, rom mecnierTa
azriT bunebriv mwane garemoSi myofi adamia-
nis Fsiqoemociuri statusi ufro mdgradia
aseve sayuradReboa is Taqti, rom rig
SemTxvevaSi, interieris dizainSi gamoyene-
badiBbunebrivi Fitofill trebis efeqturoba
ufro maRalli aRmoCda, vidre interierebis
tegnikuri Tu qgimiuri saSualebebiT gawmen-
dis efeqti. yovelive Ees gansakuTrebul
mniSvne B obas iZens, roca interierebis mo-
pirkeTebisaTvis umetesad iseTi arabunebri-
vi, sinTetikuri masallebi gamoiyeneba, ro-
goricaa: HBaminatis iataki, TabaSir-muyaos
Weri, vinillisa Tu FfHRizelinis Spaleri,
metal op Dastmasis kar-fFanjrebi, HBaminati-
Ta Tu sinTetikuri masallebiT damzadebulli
aveji da sxva mravalli, romBebic uaryofi-
Tad zemogmedebs interieris mikrokll imatze.
am metad DdamajerebeBi argumentebis ga-
TvaliswinebiTa da dRevandeBi erT-erTi
moduri tendenciis gamoyenebiT dizainerebi
warmatebiT sargeb B oben. sxvadasxva inte-
rieris gasafFormebBad isini aqtiurad iye-
neben sxvadasxva zomis, Feris, vizualuri
efeqtebisa Tu surnell is mgone mcenareebs.
interierebis gamwvanebaSi gansakuT rebu-
Bi siaxBea axali tegqnoBogiiT Segmni Bi
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vertikaBluri gamwvanebis elementebis ga-
moyeneba, romelic ara marto vizualurad,
aramed tegno B ogiuradac gansxvavdeba tra-
diciulli vertikaluri gamwvanebisagan.
rogorc zemoT aRvniSneT, vertikaluri
baRis martivi, magram genialluri idea frang
botanikossa da dizainer patrik bHlanks
ekuTvnis, romBisTvisac SeswavBisa da dak-
virvebis sagani tropikulli, wvimiani tyeebi
iyo. mis mier Segmni Bi unikaBuri cocxali
ti B oebi maSinve aRiares xe B ovnebis nandvi il
nimuSebad. Aamave dros gairkva, rom mis ideas

uzarmazari pragtikuli potenciali hgonda
30 welze meti xnis ganmavBobaSi bl ankma
SeimuSava vertikaBlurad abibinebulli mwvane

ked Bebisa da yvavi Bnarebis Segmnis miseulli
teqgno Bogia. Aam meTodikiT namdvi Bi baRis
moSeneba nebismier zedapirzea SesaZllebli.

egsperimentebisa da Ziebis Sedegad b Bank-
ma SeimuSava teqno B ogia, romelic Senobis
Siga Tu gare ked Bebze vertikaBurad WeS-
mariti baRebis Segmnis saSualebas iZHBeva
aseTi saxis vertikaBluri gamwvanebis safuz-
veli ulangavi BiTonis CarCoa, romelic ke-
del ze magrdeba. masze installirdeba plast-
masis karkasi, romelic wrill da Rrmafo-
rovan po Riamidis FirFfitebs iWers, rac ga-
regnulli saxiTa da FfaqturiT Tegas waagavs.
masSi mcenaris TesBebis impBantacia xdeba,
sadac SemdgomSi mcenareebi Fesvebs idgans.

sainteresoa cocxalli ked Bebis mowyobis
konstruqciul-tegno B ogiuri mxare. ag wve-
Tovani morwyvis integrirebulli sistema sa-
Suall ebas iZBeva mniSvne B ovnad gamartivdes
morwyvis procesi.

unikaBuri tegstilluri da saizolacio
masaBebis meSveobiT, romBebic cocxali
ked Bis konstrugciaSi gamoiyeneba, gamoiric-
xeba nestis negatiuri gavBena interieris
avejze, agsesuarebze, sagnebsa da dekorze.
maRa l tegno Bogiuri Tvisebebis gamo, aseTi
kedeBi SesaZBebelia gamoviyenoT iseT ad-
gi BebSi, sadac erTi SexedviT es SeuZleb-
I adac ki mogveCvenos.

rogorc zemoT aRvniSneT, Titokedlis
ZiriTadi konstrugcia wyalgauntari pHlast-
masaa. pBastikuri Firfita kedel ze panell-
kronSteinis daxmarebiT magrdeba Mmasze
Tavsdeba qsovi Buri jibeebi, sadac Semdeg
xdeba mcenareTa gadargva. konstruqcia mce-
nareTa morwvisa da ganoyierebis avtomatur
aRWurvi B obas Seicavs. MmasSi Semdegi ele-
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mentebi Sedis: sarwyav mi B Ta sistema, tumbo
da daprogramebulli taimeri, romelic uz-
runve Byofs mcenareTa yove BdRiur morwy-
vas dadgeni Bi drois Sesabamisad. FFitoke-
dells SeuzZBia Ffunqcionireba rogorc dax-
urulli, ise Ria ciklis reJinSi.

vertikaBuri cocxalli kedBis qvemoT
gaTvall iswinebu lia wylis rezervuari, sadac
Caedineba da grovdeba morwyvisas gadamete-
bulli wyalli. es wyalli SemdgomSi mikrotunm-
bos saSuallebiT isev zemoT miewodeba.

rac Seexeba cocxalli kedBis mcenareTa
asortiments, mcenareTa vertikaluri moSe-
neba xom TviTon bunebam gamoigona _ aziis
samxreT-aRmosavBeT qveynebsa da samxreT
amerikis tropikull tyeebSi 2 aTasze meti
saxeobis mcenare 1izrdeba da viTardeba
kB deTa =zedapirze, xis Reroebze. Eesenia
gvimra, begonia, suro da sxva mcenareebi.

dRes vertikaBluri gamwvaneba sxvadasxva
daniSnu B ebis sazogadoebrivi Senobebis in-
terierebis dizainis SesagmneBad agtiurad

gamoiyeneba. esenia: muzeumebi, sagamofeno
darbazebi, sagmiani centrebi, oFfisebi Tu
maRaziebi.

SesaZlebelBia gamovyoT axalli tipis

vertikaBuri gamwvanebis ramdenime gansxva-
vebulli Forma, rogoricaa “Fitokedeli” da
“Fitomodulli”.

Titokedeli esaa mcenareebisgan Segmni Bi
cocxalli kedel'i. Fitokedeli, vertikaluri
baRebi Tu mwvane ked Bebi _ yvela es msgav-
si cnebebia da im saganzea saubari, romell-
ic TandaTanobiT iwyebs Cven cxovrebaSi
damkvidrebas da Tanamedrove interieris
sivrces didi siswrafiTa da warmatebiT
ipyrobs. isini sxvadasxva daniSnullebis in-
terierebSi gamoiyeneba, rogorc mxatvrull-
dekoratiulli elementi, tixaris meSveobiT
ki xdeba interieris sivrciTi zonireba da
sxvadasxva Funqciuri zonebis gami_jvna.

FTavisi arsiT, Fitokedeli aris kompag-
turi da avtonomiuri vertikaluri kon-
struqcia, sadac xarobs foT Bovani da yva-
vi Bovani cocxall1 mcenareebi.

agebuBebiT Fitokedeli kompagturia da
advi Bad ganBagdeba nebismieri konFigura-
ciis interieris sivrceSi. Mnisi konstruqgcia
SeiZleba mTHRiani an moduluri iyos, for-
miT geometriullad swori an Figurulli, Se-
irCeva imis mixedviT, ra miznebs emsaxureba.
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mcenareebiT MmT Bianad deko-

cocxalli
rirebulli vertikaBuri kedeli warmodgenas
cvlis sivrcis Sesaxeb. cocxall iNbal axebi-

sagan Semdgari xaliCa araCveulebriv STa-
beWdi Bebas axdens mnaxve B ze da nebismier
SenobaSi cocxalli bunebis oazisis SegrZne-
bas gmnis.

ked B isaTvis mcenaris SerCeva xdeba imis
mixedviT, Tu ra zomisaa kedeli da ra gan-
wyobas Segmnis Senobis interierSi.

cocxalli kedBebiT SesaZlBlebelia Seignm-
nas natifi, swori kedlis sibrtyec, romel-
ic mowesrigebull saxes didi xnis ganmav il Oo-
baSi inarCunebs. cocxalli kedeli aseve Se-
saZlBl oa vebluri bunebis xasiaTisac iyos.

saxBsa da samsaxurSi, eqimis misaRebSi
Tu maRaziaSi, miuxedavad droisa da amindi-
sa, Fitokedlebi tropikulli tyis atmostfe-
ros gmnis, wmends haers, axarebs Tvals,
afFrqgvevs ganumeorebel surnells da gmnis
saocar aromagias, modis bunebrivi samyaro-
dan da Cvenc gvaax Bl oebs bunebasTan. Bamazi
yvavilovani Tu FoTHRovani Mmcenareebi
gviumjobesebs ganwyobas, xell's uwyobs yura-
dRebis koncentracias. udavoa, rom maT ga-
remoSi sasiamovnoa muSaobac da dasvenebac.
amasTan, interierebSi Fitokedll is gamoyeneba
SesazBloa ganvixi BOT ara rogorc gaforme-
bis esTetikuri elementi, aramed rogorc
haeris gawmendisa da datenianebis erT-erTi
efFeqturi saSualleba vFiqrobT, rom es inte-
rieris mikrok Bl imatis regull irebis saukeTe-
so saSuallebas iZBeva, radgan, bunebrivi
Tvisebebidan gamomdinare, mcenare iwovs da
gadaamuSavebs haerSi arsebull mavhe nivTie-
rebebs, akavebs mtvers, zrdis haeris sasur-
vel sinotives, gamoimuSavebs Jangbads, amci-
rebs yoFiTi procesebisQquCisa Tu sawarmo-
Ta xmauris dones. mniSvne B ovania, rom cal-
ke arc erT qgoTnis mcenares ar ZaluZs amg-
vari efeqtis gamowveva, Aradgan mxo B od
“vertikaBuri baRi” gmis FoTHBovan mcena-
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reTa iseT sgel masas, rac mravallgzis
zrdis mcenareTa Fitocidnur gavlenas.

Fitokedbis mcenareTa movla Zneli araa
radgan morwyvisa da ganoyierebis sistema
avtomatizebullia, riTac mFBobels aTavi-
suFlebs savalldebullo “samiwaTmogmedo” sa-
muSaoebisagan. mniSvne Bovania is maxasiaTe-
belic, rom Fitokedlis vertikaluri gan-
B ageba Senobis sasargebB o farTobis mniSv-
ne B ovani ekonomiis saSuall ebas iZBeva.

stacionarulli Fitokedeli, rogorc sax-
e Bwodebidanac Cans, myaria da Senobis ke-
dell ze didi xniT magrdeba. Ddidi masStabis
Fitoked BebisaTvis (5kvm-ze didi) gaTva-
Biswinebulli unda iyos misi morwyvis sis-
temis kanall izaciasa da wyall gayvani I obas-
Tan mierTeba.

FFitokedeli SeiZleba nebismier zeda-
pirze ganTavsdes, misi meSveobiT amkoben
gasasv B e B ebsa da Suaked Bebs. saWiroebidan
gamomdinare, Fitoked HiT SesaZzll oa moewyos
interieris romellime gamosaCenad arasasur-
veli nawi Bis an kuTxis SeniRbva. Fitoked-
BiT aseve SesaZlBebelia kedlis niSis Sev-
seba, interieris callkeuli dekoratiulli
e Bementis gamoyofa da xazgasma. interiersSi
ganTavsebulli Fitoked BiT Segmi Bi verti-
kaBuri baRebi xSirad ara marto esTetikur
Fungcias asrullebs, aramed SeiZlBeba ama Tu
im daniSnu B ebis interieris imijis elemen-
tadac iqgces.

interierSi Fitoked lis Setanisas, zemoT
Tagmu B Tan erTadM metad mniSvne Bl ovania ori
ZiriTadi amocanis gadawyveta, kerZod, unda
Secvallos interieris esTetika da, amave
dros, organulad Seerwyas interieris sxva-
dasxva stillisa Tu mxatvrull-dekoratiuli
Formirebis dizainerull koncefcias.

auci Bebe B ia aRiniSnos is garemoeba, rom,
miuxedavad erTgvarad tipuri konstrug-
ciulli Tu tegqnologiuri agebullebisa, Ti-
Toeulli Fitokedeli TavisTavad originallu-
ri da unikalBuria, radgan mcenareTa SerCeva
da yvaviBebiT SegmniBi suraTi yovel Tvis
individualluria da sezonuradac icvleba

Fitomodulli Tavis TavSi daxurulli cik-
Buri sistemaa igi stilizebul korpusSia
Casmulli da kedell ze misamagrebBad saTana-
do sakidebi aqvs. FFitomodulli TFitoked-
Bisgan mcire zomiTa da SedarebiTi mobi-
BurobiT gansxvavdeba. interierSi es kon-
struqcia kedBebze stacionarullad ki ar
magrdeba, aramed sakuTar sabjenebze dayrd-
nobiT TavisuFBad Tavsdeba misikkonstrug-
ciis Tavisebureba imis saSuallebas iZleva,
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rom vertikaBluri yvavilebis pano kedell ze

daikidos an iatakze daidgas, an Tundac ga-
daadgi B des nebismier adgi Bas. misi wya B mo-
sistemebi

maragebis Tu sxva tegnikuri Se-

F

Ffitomodullis interieris dizainSi ga-
moyeneba imitomacaa saintereso, rom man,
rogorc nminiaturullma vertikalBlurma baRma,
SesaZlebelia, mcire Formatis gamo (50X50
sm), advi Bad ipovos adgi i iatakze, magi-
daze, stellalJze an Taroze.

iatakze dasadgmeli Fitomodullebi un-
iversalluria Tavisi gamoyenebiT da ganTav-
sebadobiT, radgan ked Bebze damagrebas ar
saWiroebs. iatakis Fitomodulebi SeizZleba
iyos callmxrivi an ormxrivi da hgondes
stelalis, kuTxis, TaRis, piramidis, kubis
Tu sxva Forma

interieri Tu ew “Tavisufali sivrcis”
principiTaa dagegmarebulli, ked b isa da iata-
kis Fitokompoziciebis gamoyenebiT, SesaZlle-
belia misi mTeli sivrcis sxvadasxva fung-
ciur zonad dayofa iatakze dasadgmeli Fi-
tomodulli warmatebiT Seasrullebs im coc-
xali Sirmisa Tu tixaris Fungcias, romelic
agrerigad axarebs Tvall s. aseTi mwvane tixari
aseve mosaxerxebe Bia mobi Burobis gamo. iqi-
dan gamomdinare, rom iatakis Fitomoduli
nebismier dros advillad gadaadgi I deba,
sivrce SeiZleba Seicval os, saWiroebisamebr,
dayofisa Tu gaerTianebis gziT.

dRes, Tanamedrove teqno B ogiebis xanaSi,
interierSi vertikalluri baRis mowyoba
ufro realluria, vidre SeiZleba es adamian-
ma warmoidginos. radgan adamianis Ffantazia
usazRvroa, warmovidginoT oFisi, sadac
saoFise tegnikis, avejis da, ra Tgma unda,
adamianebis garda, izrdeba da yvavis coc-
xali “vertikaBluri baRi”, romelic weli-
wadis nebismier dros mravall jer icvlis
iers mcenareTa saxeobebis, yvavi Bebisa Tu
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saZlebelia avtonomiuri 1iyos an damon-
taldes saxBis saindinro sistemebze. FFito-
modu Bis karkasSi (CarCo) Casmisas gamoiyene-
ba pBastikati, BiToni, xe da sxva masall ebi.

|

&
D&l

FfoTolebis Feris, Formisa da surnelebis
mixedviTac Kki.

marTalia vertikaBlur baRebs FHoriste-
bi gmnian, magram mis zogad koncefcias ni-
zanSewoni Bi igneba, rom safuzveli arqi-
teqturulli daproeqtebis etapze Caeyaros.

zemoT ganvixileT vertikaBuri baRis
saxeebi. agqve unda aRvniSnoT vertikaBuri
gamwvanebis kidev erTi mimarTuleba “verti-
kaBluri cocxalli Figurebi interierSi”. es
aris xelBovnebis saxeoba, sadac suraTebis
Segmnisas masallad cocxall xavss iyeneben.

xavsisa da sxva mcenareTa saSuallebiT
Segqmni Bi Figurebi cocxall River Re Wall-is
ew. “kedBis mdinaris” suraTebs gmnis. am
suraTebSi CaSenebu Bl ia sairigacio sistema,
romelic wyBis wynari rakrakis xmas ga-
moscems. Camdinare wyBis es msubugi Xxme-
bi“bunebaSi yofnis efeqtsa” da relagsaciis
garemos gmnis.

W/

xavsisagan Segmni @i am cocxalli suraTe-
bis dasrullebull kondiciamde miyvanis Sem-
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deg isini gasayidad gaaqvT. aseTi suraTebis
Fasi saerTaSoriso bazarze 7 000-dan 26 000
amerikull dolaramde meryeobs. xavsisagan
aseT Figurebs niWieri ungreli mxatvari
edina tokodi (Edina Tokodi) gmnis, romell-
ic anJamad niu-iorkSi, brukBinSi cxovrobs.

aRmoCnda, rom gasakvirad advillia aseTi
suraTis Segmna! amisTvis, saWiroa ubrall od
cocxalli xavsis naWeri, cota BRudi da
bBenderi. igi Tavis suraTebs galagis

mcxovreb Bebs Cugnis. amiT maT bunebasTan
urTierTobis deficitis Sesaxeb da Cven
p Banetaze mcenareTa Tu cxove l Ta samyaros
dacvisa da Senaxvis uci Beb B obas axsenebs.

tegnikuri TvallsazrisiT isic gasaTva-
BiswinebeBia, rom xavsi idealuri safaria
vertikaluri zedapirisaTvis da vertika-
Buri baRis Segmnisas Bogikurad swori ar-
Cevania Semdegi mizezebis gamo:

+ xavsiT dafarull, cocxall kedells aqvs
msubugi  wona, sWirdeba minimaBuri
damxmare konstrugcia da ar sWirdeba
grunti;

+ xavs ar sWirdeba sasuqi, qimikatebiT
damuSaveba da ar sWirdeba gakreWa;

o xavsiT dafarulli kedeli ekonomiuria,
misi dayeneba advillia da TiTgmis ar
saWiroebs mov l as.

+ Xxavsi mSvenivrad izrdeba cudad gana-
Tebull adgi BebSic. aseTi “mwvane” su-
raTis sustad ganaTebull adgilas gan-
Tavseba misi tipuri garemos msgavsia.

+ Xxavsisagan Seqni Bi vertikaBuri kom-
pozicia SeiZleba gavalamazoT gvimris
an sxva mcenareTa damatebiT, magram
swored xavsis “sabani” Tavisi ubralo-
ebiT amdidrebs kompozicias da ipy-
robs yuradRebas.

“mwvane interierebis” Tema sull ufro
aqtualluria civillizebull garemoSi. maga-
BiTad, 90-iani wHlebidan moyolBebulli in-
gliseli mxatvrebi, col-gnari xizer ekro-
idi da den xarvi egsperiments atareben, Cve-
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ullebrivi balaxisgan vertikaBlur mwvane in-
stallaciebs gmnian.

3. daskvna

amrigad, naT Bad Cans, rom bol o periodSi
sull ufro da ufro meti saintereso mimar-
Tu B ebebi ikveTeba interierebis gamwvanebisa
Tu dekorirebis sferoSi. tradiciullad
iTvleboda, rom mwane instalaciebi, pirvel
rigSi, qalagquri garemos gamococx lebis
mSvenieri saSualleba iyo, raTa adamianisaTvis
urbanuli sivrce ufro komfFortulli da
mimzidve B 1 gamxdariyo. amJamad mniSvne B ova-
nia am bunebrivi da, amave dros, metad uni-
kaBluri masalis interierebSi misi ara marto
mxatvrull -dekoratiulli TvallsazrisiT, ara-
med, rogorc mikrokll imatis bunebrivi mare-
gullireb l is gamoyenebac.

Cveni amocanaa mogvewodebina informacia
dRes arsebull i mdgomareobisa da misi samo-

mav B o perspeqtivebis Sesaxeb. am mizniT,

statiaSi mimovixi BeT vertikaBluri gamwva-

nebis axalli saxeebi da maTi interierebSi

gamoyenebis perspeqtivebi.
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TYPES OF VERTICAL VERDURIZATION IN INTERIOR AND THEIR APPLICATION PERSEPCTIVES

K.Salukavdze, M.Milashvili*

Department of architechture and city-building (urbanistics), Georgian Technical University, 77, Kostava str, Thilisi,

0175, Georgia

Resume: There is considered the issue of interior vendurization; the mentioned gained the topical significant in
the modern interiors, where synthetic, non-natural materials are applied for surfaces finishing, worsening the interior
microclimate as a result. The above-mentioned problem is more aggravated due to use of plastic doors and windows,
laminated and synthetic soft floors, flizeline and vinyl wallpapers and synthetic paints of wall, also gypsum-cardboard
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suspended ceilings. All the above - mentioned have a negative impact to the temperature and moisture regime of the
interior. The modern technical facilities as much as possible support to development of comfortable microclimate for
the interior, though introduction of vendurization components and their application in the capacity of natural filters is
one of the new trends in the current world. There are actively used different phytocomponents in interior. The new
era of interior vendurization was commenced in the end of the XX century, arrangement of vertical lawns and flowers
composition within the interiors and outside the buildings in the capacity of “vertical gardens” and “green walls” are
very popular. It should be emphasized, that the environment improving features of the plants applicable for the inte-
riors in ecological trends point of view was studied by the scientists for years. As a result, there was developed num-
ber of recommendation for creation of the environment favourable for healthier air and aesthetics, relevantly ecologi-
cal trends of the design were determined. Traditionally, the green installations were considered as the mean of urban
environment recovery, that made the urban space comfortable and attractive for a human. Capacities of this natural
and unigue material are very significant for the interior not only in architectural point of view, but it may be used as
the mean of natural regulator for the microclimate. The goal of the article’s authors was to provide with the informa-
tion on current situation and perspectives in this sphere.

Key words: interior; microclimate; regulation; vendurization; design.

YK 712.4
B Abl BEPTUKA/IbHOI O O3EJIEHEHNA B MHTEPLEPE W NEPCMEKTUBbI X MPUMEHEHNA

Canyksagse K.C., Munawsunn* M.T.

[lenaptameHT apXmMTEKTYpPbl M TOPOACKOro NIaHNPoBaHUs (YPOaHUCTUKN), Tpy3UHCKNIA TEXHUYECKNIA
yHuBepcuTeT, I'py3us, 0175, Téunuew, yn. Koctasa, 77

Pestome: PaccMOTpeH BOMPOC O3€/MIEHEHWSI MHTEPbEPa, CTABLIMIA OCOGEHHO aKTyaslbHbIM B COBPEMEHHOM
MHTepbepe, rae ANs OTAENKU NOBEPXHOCTEN UCMOMb3YIOTCS CUHTETUYECKME, UCKYCCTBEHHBIE MaTepUasibl, 3HAYUTE/NBHO
yXyLLatoLiMe MUKPOKIMMAT UHTepbepa. Jo6aBMM K 3TOMY METa/IIONIAaCTUKOBbIE U/ a/IlOMUHUEBBIE OKHA W ABEPW,
NaMUHUPOBAHHbIE MU MSATKME NOKPbITUS NOOB, G/IM3E/IMHOBbLIE UMW BUHUOBBIE LINANEPbI 1 CUHTETUYECKME KPaCKW
AJ151 CTEH, TMMNCOKAPTOHHbIE M NNIacTMACCOBbIE NOABECHbIE MOTOMKM. BCe BbiLIENEPEUNCNEHHOE OKa3bIBAET HEFaTUBHOE
BAVISIHAE Ha PEXWMM TEMMEPaTypbl UM BAXHOCTV MHTEpbepa. HECMOTPS Ha TO UTO COBPEMEHHBIE TEXHWMYECKUE
CpeAcTBa MaKCMMasibHO O6GecneyvBaroT Co3faHue KOM(OPTHOTO MWKPOKIMMAaTa B MHTEPbEPE, MPUMEHEHME
3/1EMEHTOB 03€/IEHEHNS 1 X UCTIO/b30BaHNE B KAYECTBE ECTECTBEHHbIX NMPUPOAHbIX (GUILTPOB NPEACTABSET CEroAHA
B MUPE OAHY 13 HOBEMLUMX TEHAEHLWIA. B MHTEPbEPAX UHTEHCUBHO NPUMEHSIHOTCS pas/nyHble BUAbI HUTO3/IEMEHTOB.
HoBas anoxa 03e/leHeHNs! UHTEPbLEPOB GEepPeT Havyaso ¢ KOHLA XX cToneTns. bonbluyto NonynspHOCTL B MHTEPbEPAX U1
Ha (hacagax 34aHUi MoMy4YnIo NPUMEHEHWNE BEPTUKASbHBIX FA30HOB M LIBETOYHbIX KOMMO3WULMIA B BULE «3€/EHbIX
CTEH» UMW «BEPTUKA/bHbIX Caf0B». [puMeyaTe/bHO, YTO Ha MPOTHKEHUU MHOMUX NeT B KayecTBe 3KOTeHAEHLMM
YUYEHbIMM M3y4aINCb CBOICTBA PACTEHUI, UCMOMb3YEMbIX B O3€/1EHEHUW UHTEPLEPOB, CMOCOGCTBYHOLLMX YYULIEHWIO
OKpYy>KatoLlein cpefpl. B pesynbTate pa3paboTaH psf PeKOMeHAaLuMiA Mo NPUMEHEHNI0 KOMHATHbIX pacTeHWin ans
CO3aHMsi 3CTETUYECKM NPUEMNEMOI W 3040pPOBOI cpeapl, OnpeAeneHbl 3KOMOrMYeckMe TeHAEeHUMM Am3aiiHa
MHTEPbePOB. TPaANLMOHHO 3e/eHble MHCTANNSALMI CYMTANUCh CPEACTBOM OXMBNEHUs TOPO/ACKON cpeapl, AeNnaBLInm
ropoAckoe NPOCTPAHCTBO /51 4enoBeka 60nee KOMBOPTHbIM U MpuTsratenbHbiM. OueHb BaXKHbIM SIB/SIETCS
NPUMeHeH1e BO3MOXHOCTE 3TWX NPUPOAHbLIX U MO-CBOEMY YHUKaNbHbIX MaTepuasioB B MHTEpPbepax He TOMbKO C
XY[0XECTBEHHO-1EKOPATUBHOWM TOUKWU 3PEHMUS, HO U C TOUKM 3PEHMSt MPUMEHEHUs KakK NPUPOAHOro perynstopa
MUKpOK/IMMaTa. 3afadeli aBTOPOB CTaTby ObINO NPeAoCTaBAEHNE UHDOPMALIMK MO CYLLECTBYHOLLEMY B JlaHHOW chepe
MOMOXEHWUIO AeN U 0 Aa/bHELWNX NePCNeKTUBAX.
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Thbi lisis teritoriebis revitalizaciis sakiTxebi da maTi xelaxali

gamoyenebis perspeqtivebi
v. iWed B iSvi B, g. saBuqgvaZze, m. mi BaSvi bi*

arqiteqturisa da galBagTgegmarebis (urbanistikis) departamenti, sagarTve l os tegnikuri
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reziume: ganxi Bulia iseTi aqtualluri sa-
kiTxi, rogoricaa galagis struqturaSi arse-
bulli degradirebulli teritoriebis revita-
Bizacia Qoqalagis wurbanulli ganviTarebis
Sedegad qalBaggareT arsebulli samrewello
obieqtebi TandaTanobiT sacxovrebeli gana-
Senianebis zonaSi eqceva, rac maTi galaqga-
reT gatanis auci leb B obas gnnis. centrallur
nawi BebSi darCenili Zveli teritoriebi kar-
gavs Tavis daniSnullebas, rac maT saboll oo
degradacias iwvevs. sagallago teritoriebis
degradaciis procesi gasulli saukunis bo-
0l os momxdarma po Bitikur-ekonomikurma cv-
Hilebebma daaCgara. Sedegad centrallur
raionebSi gaCnda sxvadasxva disFfungciuri
sagalago teritoriebi, romlBebic erTian sa-
galago da sakomunikacio struqturas anawe-
vrebs, xells uShis gallagis normalur Fung-
cionirebas. gamoTavisuFlebulli teritorie-
bis Semdgomi aTvisebis procesi stigiurad
warimarTa, ramac damatebiTi sirTuleebi Se-
ugnmna galagis erTian strugturas. sagallago
teritoriebis degradaciis procesis gl oba-
Buri xasiaTis gamo, aRniSnulli problenis
gadawyveta metad aqtualluria msofHlios nmra-
valli galagisaTvis, maT Soris TbhiRisisaTvi-
sac, aseTi teritoriebis galagis strugtura-
Si xeBaxalli CarTvisa da reintegraciis sa-
KiTxi erT-erTi pirvelxarisxovani problle-
maa, romMlis gadawyveta mravaBlmxriv (gqalaqT-
gegmarebiT, eko B ogiur, ekonomikur da sxva)
midgomasa da SeswavBa-analizs saWiroebs.
statiaSi, ucxouri pragtikis ganxilvis ma-
galliTze, Camoyallibebu lia amocanebi, romel-
Ta gadawyveta xe B's Seuwyobs Thi BisSi arse-
bulli degradirebulli teritoriebis, gallagis
inFrastruqturaSi samomavBod CarTvis miz-
niT, revitallizaciasa da reaqtivizacias.

sakvanZo sityvebi: galBagTgegmareba, stru-
qtura; degradirebulli; teritoria, revita-
lizacia

1. Sesavali
galagi, rogorc sistema, Tavis TavSi mudam
asaxavs sazogadoebis ganviTarebis istoriul

process. Ggasulli saukunis Sua wHBebSi mrew-
ve lobis ganviTareban galBagis mosax Beobis
swrafi zrda gamoiwvia, ris Sedegadac sac-
xovrebe i ganaSenianebis sazRvrebi mniSvne-
B ovnad gascda gareubnebSi ganTavsebull sa-
mreweBl o =zonebs da isini sacxovrebeli
raionebiT “garSemortymull i” aRmoCnda.
droTa ganmav B obaSiAes procesi Seuqcev
xasiaTs iRebda, radgan, warmoebis zrdisa
da maTi auci Bebeli gafFarToebis gamo, sa-
warmoebi axall galBaggare teritoriebs iT-
visebda da, Sedegad, galagis centralur
nawi BebSi moqceulli Zveli teritoriebi Tu
Senoba-nagebobebi TavianT Fungciasa da ar-
giteqturull Tu galBagTgegmarebiT Rirebu-
Bebas kargavda, rac maTi saboB oo degra-
daciis mizezi gaxda
sawarmoo ‘teritoriebisa Tu Senobebis
Ffunqciis dakargvas da, Sesabamisad, maTi
degradaciis procesis daCgarebas, gark-
veu Bwi Bad, gasulli saukunis boBos aRmo-
savleT evropasa da postsabWoTa qveynebSi
momxdarma po B itikur-ekonomikurma cvli-
Bebebma Seuwyo xeli. Sedegad galagSi da
zogjer centrallur nawi BSic gaCnda dis-
fungciuri teritoriebi yofili sawarmoe-
bis, saporto terminalebis, dokebis, sa-
transporto kvanZebis, depoebis, vagz Bebis,
Cixebis, sasawyobo zonebis, yazarmebis, “sam-
xedro galagebis” Tu sxvaTa saxiT.
disfungciuri, gaukacriellebulli teri-
toriebi, Tavis mxriv, iwvevs ganaSenianebis
struqturis gaxBeCas, aferxebs maT ur-
TierTkavSirs, angrevs galagis sakomunika-
cio, satransporto Tu sxva gaBagTgegmare-
biT erTian strugturebs, riTac xells usS-
Bis gaBagis normaBur fungcionirebas.
amasTan, mniSvne Bovania is Taqtori, rom
ganoTavisuFlebulli teritoriebis dakaveba
stigiurad xorcielldeba iseTi fungciuri da-
niSnu Bl ebis obieqtebiT, romBebic SeuTavse-
belBia konkretulli raionis ganaSenianebisaT-
vis, riTac isini disonansSia gallagTgegma-
rebiTi da Fungciuri TvalsazrisiT.
Tavisufalli teritoriebis stiqiurad da-
kaveba, mravaBmxriv analizsa Tu kvHBevaze
dafuzZnebulli revitalizaciis procesis ga-
reSe, mniSvneBovnad arTullebs SemdgomSi
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aseTi saxis teritoriebis sagalago gso-
vi B Si CarTvis process.

ga B agebisaTvis aRniSnulli problenis ga-
dawyveta sull ufro metad agtualluri xde-
ba, vinaidan gallaqis teritoriebis degrada-
ciis procesi globalur xasiaTs atarebs.
Sesabamisad, mravalli galagisaTvis degra-
direbulli teritoriebis gallagis strugtu-
raSi xellaxali CarTvisa da reintegraciis
sakiTxi erT-erTi pirvelxarisxovani prob-
Bemaa. aRniSnulli sakiTxis gadawyveta Ki
mrava Bmxriv (qgaBagTgegmarebiT, eko B ogiur,
ekonomikur da sxva) midgomasa da Seswav ll a-
anal izs saWiroebs.

2. ZiriTadi nawi i

msoF B ioSi ocdaaT wellze metia samrew-
vel o teritoriebis adaptacia da xeBaxali
gamoyenebis procesi intensiurad mimdina-
reobs. amaze isic metyvellebs, rom bollo
dros gamoyenebaSi agtiurad Semovida iseTi
axali terminebi, rogoricaa “revitaliza-
cia”_Secvlili daniSnullebiT galagis sivr-
ceebisa da Senobebis aRorZineba-adaptacia,;
“industriulli argeoll ogia-konservacia”_Se-
nobisa Tu teritoriis aRdgena-SenarCuneba
istoriull-kul turull konteqstSi; "renova-
cia”_aRorZinebis saerTo gageba da dapro-
eqtebis kompBegsuri meTodis amsaxveli
termini. zemoaRniSnu l idan gamomdinare,
terminTa aseTi mravall Ferovneba am mov il e-
nis mrava Imxriv xasiaTze miuTiTebs.

saerTaSoriso arqiteqturull pragtikaSi
es sakiTxi, upirvelesad, msxvill sawarmoTa
galBagis Ffarglebidan gataniTa da, galagis
Tanamedrove moTxovnis Sesabamisad, postsa-
mrewve 1 O teritoriebis revitalizaciis
gziT wydeba.

rogorc dakvirvebebiT Cans, boBlo wleb-
Si pragtikaSi damkvidrebulli postsamrew-
velo teritoriebis revitalizaciis popu-
Barobis erT-erTi mizezi SesazBloa isic
iyos, rom es ew. “samrewve o romantika” da
“gaBaquri jJungBebi” TavianTi uCveul o,
araprognozirebadi sivrceebiTa da masSta-
bebiT mravall adamians izidavs, radgan Ti-
Toeulli unikaluria da iqg moxvedrilli ada-
miani erTgvarad samuzeumo egsponatis na-
wi Bad grZnobs. SesazBoa isini mimzidvelia
imis gamoc, rom galBagis istoriulli mexsie-
rebis erTgvar cocxall obieqtebs warmoad-
gens, radgan, Tavis droze swored isini
gvev Bl ineboda ama Tu im gqaBagisaTvis gallag-
maformirebel Tu galagwarmomgmne B  Fag-
torebad da, amdenad, es axall FunqciaSeZe-
nili sivrceebi garkveuli pozitiuri ener-
getiku Bi muxtis matareb Bebia.

Ne 2 (484), 2012

galagis centrebSi arsebulli Zvelli sa-
mrewelo teritoriebisa Tu Senobebis
cvlilebebis mzard tendenciebs iseTi Fag-
torebi ganapirobebs, rogoricaa: galagis
aqtiuri centrisadmi adamianebis mizidull o-
ba; galaggare erTiani samrewve 1 O tegnopar-
kebis da Bojistikuri centrebisa Tu ter-
mina B ebis Segmna da sxva.

konkretulli daniSnullebisaTvis wlebis
win agebuli Senobebisa Tu sawarmoTa te-
ritoriebis xelBlaxalli gamoyeneba da maTi
Tanamedrove galBaqur garemoSi reabilita-
cia-adaptacia, mravalli TvalsazrisiT, sak-
maod rTullia am sakiTxTan mimarTebaSi me-
tad mniSvne Bovania is garemoeba, rom pro-
dasavBuri sazogadoeba Tavis Rirebulle-
bebsa da SefasebebSi sull ufro konserva-
tiulli xdeba, didi pasuxismgeb BobiT ekide-
ba garemos da SezRudull'i bunebrivi resur-
sebis xarjvas. aseTi damokidebu Beba mniSv-
ne Bovani winapirobaa imisaTvis, rom teri-
toriebma Tu Senobebma, romel Tac droTa
ganmav B obaSi pirvandeli daniSnulleba da-
karges, “axalli sicocx e’ daiwyos.

revitalizaciis procesisadmi dasavlle-
Tis erT-erTi midgoma samrewve o da samo-
galaqgo sivrceebis argiteqturis dapirispi-
rebis Nikvidacias efuZneba. amis magaliTia
venaSi 1999 2001 wHlebSi ganxorciellebulli
gazometrebis revitalizaciis proeqti, sa-
dac ganaxBebisa da Fungciis Secvlis Se-
degad, gazometrebis masStaburi nagebobebi
mrava l Fungciur sacxovrebell kompll eqsebad
igca, warmoigmna erTgvari “galagi gallagSi”,
sakuTari gansakuTrebulli sivrciTa da ga-
numeorebe B i ieriT.

aranak Beb sainteresoa postsabWoTa qvey-
nebSi arsebulli praqtikis gacnobac. sawar-
moo teritoriis revitalizaciis erT-erT
warmatebull magaBiTad SeiZlBeba CaiTvall os
moskovis sarkinigzo-damxarisxebe Bi depos
(LWocce OHTy3mactoB) ganax Bebis proeqti, ro-
melic,samrewe Bl o teritoriebis revitali-
zaciis” koncefciis TFTarglebSi galagis
saarendo sacxov ebBis Segmnis progranmis
ganxorcie B ebas isaxavda miznad.

proeqtSi gamoyenebulia is samrewell o
teritoriebi, romel Ta Senobebi ukve ar eg-
vemdebareba rekonstruqcia-adaptacias da
mizanSewoni B ia maTi demonta i. an terito-
riaze axBad daproeqtebulli sacxovrebeli
kvartlebi da axaBlgazrdulli dasaxlebebi
cxovrebisTvis masStabu , komfFortull da
eko B ogiurad dabalansebull garemos gmnis.

proeqtis mniSvneBlovani da saintereso
elementia samrewvelo teritoriidan aRe-
bulli da sacxovrebBad adaptirebulli vago-
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nebiT SedgeniBi «taunhausebi». isini or
sarTullad isea ganBagebulli, rom igmneba
saintereso kompoziciis mgone da sacxovre-
b Bad mosaxerxebe B i garemo. mniSvne I ovania,
rom aseTi argiteqturulli saxe kargad esa-
dageba aRniSnulli teritoriisTvis isto-
riullad Camoyall ibebull saxes.

aRniSnulli proeqti dajildoebullia mra-
valli priziT, maT Soris vercxlis medliT
nominaciaSi: ,samrewve Bl o teritoriebis re-
vitalizacia” (FHlorencia).

anall ogiuri proeqtebi mravBladaa SemuSa-
vebu i postsabWoTa sivrcis galagebisTvis;
sankt-peterburgi, ekaterinburgi, Celiabins-
ki da sxva.

sagarTve B 0Si, rogorc sxva postsabWoTa
qveynebSi, sabazro ekonomikaze gadasvlis
procesma ganapiroba yoFfili samrewello
teritoriebis racionalluri gamoyeneba da
galagis struqturaSi xelaxali CarTvis
auci leb I oba

arsebu li mdgomareobis gacnobam gviCvena,
rom es sakiTxi ThiBisisTvisac gansakuTre-
biT agtualuria, radgan mis centrallur
raionebSi mravBad arsebobs didi FfarTo-
bis mgone postsamrewveBo zonebi da “in-
dustiulli warsullis” mgone Senobebi. maT
Sorisaa Thilisis ganviTarebis grZivi Rer-
Zisa da sarkinigzo gselis gaswvriv mdebare
yoFili sawarmoebisa da Tabrika-garxnebis
teritoriebi: elmavalmSenebe I i garxana, va-
gonSemkeTebe B i garxana, maud-kamvo B is, ab-
reSumis TFabrikisa Tu sxva sawarmoTa sa-
meurneo ezoebi da Senoba-nagebobebi, yoFi-
Bi samxedro yazarmebisa Tu sawyobis Seno-
bebi, tramvaisa da troleibusebis depoebi
da sxva mravali.

savaraudoa, rom uax Boes momava B Si maTi
ricxvi TbilisSi dagegmilli grandiozulli
proeqtis - rkinigzis gselis galagis far-
glebs gareT gatanis ganxorciellebis Semd-
gom mniSvne Bovnad gaizrdeba, radgan galla-
qis centrallur nawi BSi arsebulli sarkinig-
zo magistrallis gaswvriv mravBlad arsebobs

postsamrewe Bo Tu sxva teritorebi da Se-
nobebi, romBebic axall sicocxles ellis.

postsamrewve 0 Senobebis srulli demon-
taJi SesazBoa ThilbisisTvis arc iyos er-
TaderTi gamosavalli, radgan dRevandel
ekonomikur pirobebSi, am teritoriebisa da
Senobebis revitalizaciis Semdgom, maTi
uZravi qonebis bazarze sarealizaciod ga-
tanas realluri perspeqtivebi agvs da es
produgti galagis centralluri raionebiT
dainteresebulli investorebisTvis xell say-
rell i SeTavazebaa

mravall sxva mizezTan erTad, aseTi tipis
sivrceebisa Tu Senoba-nagebobaTa restavra-
cia da galBagis infrastruqturaSi xelax-
ali CarTva aucillebeli da mniSvne I ovania
galagis damaxasiaTebeli ganaSenianebis,
strugturulli garemosa da organulli masS-
tabis SenarCunebisaTvis.

degradirebulli teritoriebis revitali-
zacliis process win unda uZRodes arsebulli
sawarmoebis galaggareT gatana. amis auci-
BebBobas is fFaqtoric ganapirobebs, rom
Tanamedrove tegno B ogiebis ganviTarebis
process mosdevs giganturi industriulli
warmoebisa da maTi Funqciebis Sekveca, rac
dRis wesrigSi ayenebs mrewve B obis tradi-
ciulli saxis obieqtebis mravall Fungciuri
samrewve B0 tegnoparkebiT Secvlis sakiTxs,
sadac SesaZlBebeli igneba iseTi sawarmoebis
kompagturad ganTavseba, romell Tac, dargo-
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brivi kuTvni Bebis mixedviT, saerTo arafe-
ri aqvs. arcTu ise martiv ekonomikur piro-
bebSi es Sesazloa sawarmoebis gamococ-
x Bebis erT-erTi realluri da gnediTi saSu-
alleba 1iyos. aranakBeb mniSvnelovania is
garemoebac, rom samrewve lo tegnoparkebis
struqturaSi ganBagebulli callkeuli sa-
warmoebisTvis momsaxurebisa da egsp luata-
ciis xarjebi gacillebiT ufro nakBebi ig-
neba, vidre BokalBlurad ganBagebulisaTvis.

Camoya B ibebul gaBagur garemosa da sa-
zogadoebis axall moTxovnebs Soris wi-
naaRmdegoba SesaZlBebelia dazBeull ignes
mxo Bod samrewve Bo komp Begsebis arsebiTi
gardagmniTa da maTi revitalizaciiT. aseT
SemTxvevaSi revitalizaciaSi igullisxmeba
samrewve B0 teritoriebis da Senoba-nagebo-
bebaTa rekonstruqcia SecvBlilli FunqciiT.
amasTan, mniSvne Bovania, rom sakiTxis eko-
nomikuri mxare erT-erTi is Ffagtoria, ro-
melic revitalizaciis procesis ganviTare-
baze axdens gavBenas. mniSvne B ovania aseve
am proeqtis eko B ogiuri efeqtic.

samrewe o teritoriebisa da SenobaTa
revital izacia saSuallebas iZBeva efeqtu-
rad kontroBdebodes urbanuli sivrciTi
garemos ganviTareba. es TavisTavad gvkar-
naxobs iseTi amocanebis gadawyvetis auci-
i eb M obas, rogoricaa:

- teritoriebisa da Senoba-nagebobebis
revital izaciis saerTaSoriso pragtikis
Seswav B a-analizi;

- ThilisSi arsebulli disFfungciuri Se-
noba-nagebobebisa da teritoriebis inventa-
rizacia, maTi tipebis gansazRvra da siste-
matizacia;

- adgiBobrivi regionis infrastruqtu-
rull moTxovnaTa Seswavlis safuZvell ze ga-
B agTgegmarebiTi aspeqtebis dadgena da, amis
Sesabamisad, revitallizaciis mimarTulebisa
da meTodebis gansazRvra;
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- degradirebulli teritoriebis revita-
Bizaciis gziT ekolBogiuri efegqturobis
gazrda.

deindustrializaciis process, ra Tgma
unda, unda axBdes galagis centrallur na-
wi BSi darCeniBi postsamrewve o degradi-
rebulli teritoriebis revitalizacia ris
Sedegadac SesaZlBebelia es obiegtebi Sem-
degi saxis kBasterebad ignes gamoyenebu ll i:

sagalago infrastrugqturis ganviTareba;
sacxovrebe B i ganaSenianeba; satransporto
sistemebi; sxvadasxva SemogmedebiTi kHlas-
terebi; biznesparkebi da sxv.

3. daskvna

vinaidan degradirebulli teritoriebis

axBeburi gaazreba winaaRmdegobas uwevs ga-
B agis sistemaSi gaosuri da Seuqcevi proce-
sebis ganviTarebas da istoriullad Camo-
yalibebuli gaBaquri garemos harmoniulli
ganviTarebis erT-erTi realuri gzaa amitom
vTivRiT, rom rogorc sxvagan, TbilisSic
sanrewve o da sxva saxis degradirebulli
teritoriebis gallagis rTull struqturaSi
integracia da ekonomikuri procesebisadmi
adaptacia mxoBod maTi reabilitacia-revi-
talizaciis gziTaa SesaZlebeli.

ThiBisisaTvis aRniSnulli sakiTxi metad
aqtualuria, romBis gadawyveta Rrma sis-
temur kvBevasa da anall izs moiTxovs.
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ISSUES OF REVITALIZATION OF THE TERRITORIES AND THE PERSPECTIVES FOR THEIR REUSE
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Department of architechture, city-building (urbanistics), Georgian Technical University, 77, Kostava str, Thilisi, 0175,

Georgia

Resume: There is reviewed the urgent issue of revitalization of the degraded territories within the cities structure.
As a result of urban development of the cities, the industrial objects earlier located in the country-side have gradually
come under the area of residential development, relevantly resulted in arising of the necessity of their removing to
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the country-side as the old territories in the central parts of the city, losing their assignment and property, face the
threat of final degradation.

Acceleration of the degradation process of the urban territories was supported by the political-economic changes,
that had a place in the end of the past century, consequently different dysfunctional urban territories were developed
in the centers of the cities, that split the integrated urban and communication structure and prevented normal func-
tioning of the city in this manner, it should be emphasized that, the process of further development of the vacated
territories was conducted spontaneously, imposing the additional difficulties to the urban joint structure as a result.

Devision of the mentioned problem is very urgent due to a global nature of the urban territories degradation
process. Today for many cities of the world including Thilisi the issue of reinvolvement and reintegration of such terri-
tories into the urban structure is one of the major problems and needs multilateral approaches (city planning, ecologi-
cal, economic etc.) and study-analysis.

On the basis of review of foreign practice there is developed the number of tasks, devision of which will certainly
support to revitalization and reactivation of the degraded territories of Thilisi within the urban infrastructure.

Key words: city-planning; structure; degraded; territory; revitalization.

YK 728.11
BOMPOCHI PEBUTA3ALIAN TEPPUTOPWIA U MEPCMEKTVBbI X HOBEWLLIEFO
MCMONb30OBAHNS B . TEUACHK

Muepgnuwsnnu B.B., Canyksagge I'.I'., Munawsunnn* M.T.
[enapTaMeHT apXuTeKTypbl U FOPOACKOr0 MAaHMpoBaHus (YPOAHWUCTUKM), TPY3NHCKWIA TEXHUYECKNIA YHUBEPCUTET,
Mpy3us, 0175, Tounuck, yn. Koctasa, 77

Pestome: PaccmMoTpeH OfIMH M3 akTyaslbHbIX BOMPOCOB MO PEBUTAIM3ALMM [AETPafypoBaHHbIX TepPUTOpPWIA,
CYLLIECTBYIOLLMX B FOPOACKMX CTPYKTYpaXx.

B pesynbTate pasBuTUS ypGaHM3aLWy TOPOAOB, paHee CyLECTBYIOLME 32 FOPOAOM MPOMbILLIIEHHbIE OGBEKTHI
MOCTEMEHHO MOMAAAlT B 30HY XWIMLIHOTO CTPOMUTENBCTBA, YTO CO3A2ET HEOGXOAMMOCTb MX MepeHoca 3a uepty
ropofia, a crapble TepPUTOPUIA, OCTaBLLMECS B LIEHTPANbHOI YacTi ropo/oB, TEPAIOT CBOE HasHaueHWUe, YeM Bbi3BaHa
VX OKOHYaTeNlbHasA AerpaaaLius.

YCKOPEHWIO MPOLIECCOB Aerpafalyy ropo/cknx TeppuTopuii cnoco6eTBOBanM NOMUTUYECKMNE M SKOHOMUYECKME
M3MEHEHMs, MPOM30LLEALLINe B KOHLE MPOLLIOTO CTONMETVS.. B wuTore, B LIEHTPa/IbHOM YacTU rOpO/0B BO3HWKIN
pasfinyHble AMCHYHKLMOHANbHLIE FOPO/ICKME TEPPUTOPUN, Pa3aensiole eayrHyo TopoACKy0 KOMMYHUKALMOHHYO
CTPYKTYPY, CO3/1aBasi TEM CambIM NPENATCTBUS A1 HOPMasbHOTO (YHKLMOHMPOBaHS TopoAa.

Mpouecc MOCNeAyIOWEro OCBOEHUS BbICBOGOX/EHHbIX TEPPUTOPUIA PasBMBAICS CTUXWMIAHO, 4TO CO34a0
AONONHUTE bHbIE TPYAHOCTY A4S €ANHOI TOPOACKON CTPYKTYPbI.

Mcxoms U3 rnobanbHOTO XapakTepa npouecca Aerpajauun ropofckux TeppuTopuid, pellueHne aToi Npo6iembl
CTano BecbMa aKTyaslbHbiM. Ha CEeroAHsILHNA AeHb BOMPOC PEVHTErpaLmn i HOBOTO BOB/EYEHWS BbllLEYKa3aHHbIX
rOPO/ICKUX TEPPUTOPWIA B CTPYKTYPY ropoja Ans MHOTMX ropo/IoB MUpa 1 B TOM uucie 1 ana Téunucy npeactasnset
co6oii npo6remy nNepBOCTENEHHOW 3HAYMMOCTM, PelleHWe KOTopoil TpeByeT MHOroCTOPOHHEro (FOPO/CKOro
MNaHNPOBaHUS, IKOMIOTUYECKOT0, SKOHOMMUYECKOTO 1 AP.) NOAX0/a, U3yYeHUs U aHanm3a.

B maHHoli paboTe, Ha NpUMepe PacCMOTPEHUS 3apYBEXXHOI NPaKTUKK, CHOPMUPOBAH LieNbIN psag, 3agay, pelleHme
KOTOpbIX 6yAeT CnocoGCTBOBAaTh MPOLECCAM PEBUTAIM3ALMM U peakTMBauuu, B LEnsx Gyayliero BOB/IEYEHMS
CYLLLECTBYIOLLMX AErpaJMpoBaHHbLIX TEPPUTOPUIA B TOPOJICKYH MH(PACTPYKTYPY . TeMaucu.

KnioyeBble C/10Ba: ropoACcKOe NiaHMpoBaHWe; CTPYKTYPa; AerpaanpoBaHHbIN; TEPPUTOPUS; PEBUTAIM3ALNS.

miRebu B 1a dasabelWdad 280312
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APXUTEKTYPA BAKY XIX — HAUAJA XX BEKA — OPTAHUYECKIIA CM/TAB MECTHbIX U

EBPOMENCKUX CTUEN

M. H. MukannoBa

A3zepb6ainmkaHCKNA APXMTEKTYPHO - CTPOMTENbHBIA YHUBEPCUTET

E-mail: mehriban_m@list.ru

Pestome: OcBellaeTca pa3BuTie apxuTekTypbl baky
XIX - Hayana XX Beka, KOTOPOe L0 B pycre eBponeric-
KOro 3044€eCTBa 1 B TO X€ Bpems OT/IM4aioch CamobbIT-
HbIM NYTEM PA3BUTWS, COEMHSANO B cebe YepTbl MECTHOW
HaLVOHaIbHOW  apXMTEKTYpbl. AHaNM3 nokasas, uTo
eBponelickue CTUAM ropofa 3Toro nepuoga, cBoeobpas-
HO NPefnoMNAACL B PervoHasIbHOM 3044ecTBe, OTAnYa-
JIUCb CamMOBbITHLIM MYyTEM Pa3BUTUSA.

Kntouesble crnosa: ropog baky; ctuib; Hanpas-
NeHve; MOJEepH; roTUKa; peHeccaHc; eBponenckas
apxuTekTypa.

1. BBEAEHWNE

Pa3BuTtne KanutanmMama B baky, nocne npucoevHeHms
CEBepHbIX obnacteli AsepbaiifpkaHa K Poccum, npux-
ofsuieecs Ha XIX - Hayano XX Beka, MPUHECNO C co6o U
HOBble 3CTETMYECKMEe MNOTPEBHOCTW, KOTOpble, B CBOI
o4epesb, CTVMYMPOBA/IN Pa3BUTE HOBOW apXMTEKTYPbI. B
3TOT Mepuop, apxuTektypa CTONMYHOTO ropoda baky
pasBuBasiach B [BYX OCHOBHbIX HANpPaB/EHMSIX - B MECTHOM
HaLVIOHa/IbHO-POMAHTUYECKOM 1 €BPOMeEckoM. OCHOBY
apXUTEKTYPHBIX CTUNEN 30aHWIA, COOPY)XaEMbIX B MECTHOM
HaLMOHa/IbHO-POMaHTUYECKOM  HampaBneHun B baky,
COCTaB/sN TPAAVLMOHHbIE MPUEMbI, KOTOPLIE ONMPanCh
Ha  [OOCTUXeHus abLLIEpPOHCKO CpeaHEBEKOBOV
apxuTeKTypbl. BakuMHCkas MecTHasi apxuTekTypa 6blna
npefcTasfieHa B OCHOBHOM 34aHWUAMM, COOPYXXaeMbIMU B
rOpoAe MEeCTHbIMU U HAPOAHLIMU apXUTEKTOPaMW.

2. OCHOBHAA YACTb

BnusiHue eBponenckux cTunein Ha 6akMHcKoe 3o44ec-
TBO, HauMHas ¢ XIX Beka, CTaHOBUTCS YCTOWYMBLIM siBSIE-
HveM. BakmHCKas apxuTekTypa, pas3BuBascb B pycrne
abLUepOHCKMX Tpaguumii 1 OBLLEEBPOMNENCKOro Xxyao-
YKECTBEHHOrO npouecca, HabupaeT CBOW WHAOWMBMAY-
a/IbHble YepTbl, KOTOPbIE B Pa3/IMyHbIX CTUNEBbIX Bapua-
UMAX (popMUPYHOT HEMoBTOPMMLIA 061MK ropoga. Pe-
rynsipHble KOHTaKTbl C POCCUIACKOA W €BPOMNECKOl

apxuTeKTypoli pasboraTeslueli Bypxxyasum Cnoco6CTBo-
Ba/M (HOPMMPOBAHUIO ¥ OCHOBHOTO 3aKasuuka nepego-
BOI AnA TOro nepvoga WAEONOrMU - OpWEeHTauun Ha
EBpony. Bkycbl npaBsilyx KnaccoB Obiniv o6paLleHbl Ha
3anag. bakuHckne munavoHeps! — . 3. Tarmes, A. M.
Harves, L. Acagynnaes, M. Myxtapos 1 ap. B nepuog,
HehTAHOro Gyma cTpounu cebe ABOPLbI U pe3naeHLn B
CaMblX Pa3/IMYHbIX EBPOMNENCKNIA CTUNSX.

Takke paboTa BbINyCKHMKOB MeTepOyprcKoro MHCTUTY-
Ta TPaXOAHCKMX WHXEHepoB W VIMnepatopckoi XxyLno-
»KecTBeHHoi akagemun ( W. Tocnasckoro, W. Mnowko, H.
BacunbeBa, K. CkypeBuya 1 gp.) onpegenvna ctunesoe
HanpaB/feHWe apXMTEKTypbl ropoga B Mosb3y eBponelic-
KOl apxuTekTypbl. Apxutektypa baky «cTankmBaetcs c
UYKABIMU el apXMTEKTYPHO-NTaHNPOBOYHLIMW MpUeMa-
mu...EBponelickast apXxMTeKTypa, MPOHMKLIAsA B 3aCTPOVKY
CTpaHbl, 3acTaBuna MeCTHbIX 3044MX NPUCMOTPETLCA K ee
0COBEHHOCTSIM, YTO6ObI B KaKOM-TO CTEMEHW 1CMNOb30BaTh
ee HOBblIe ()OPMbI U aneMeHTbI» [ 5,c. 348-350].

Bo BTOpOi1 NnonosmHe XIX Beka B apxuTekType baky,
Kak 1 B CTOMMYHbIX ropogax Poccum wn EBponsbl, Habsto-
[Jaetcs MHOroobpasme pas/iMyHbIX CTUNCTUYECKUX Han-
PaBNEHWA, MPOUCXOAWT CTAHOB/IEHME TaKMX apXuTeK-
TYPHBIX CTUNEN, KaK «HEOoKMacCULM3M», «PEHECCAHC,
«TOTUKa», "MogepH" u ap. OfHaKo HOBbIW 3Tan JaslbHek-
LIero convmKeHNs 6akMHCKOro 3044€CTBa C eBPOMNENCKMM
XapakTepusoBasics cBO60AHbIM 06palleHMeM K KaHOHam
N (opmam €eBPOMNENCcKoli apXuUTekTypbl. Hanmuo 6bina
fIBHasl WHTepnpetauus npvemMoB U (HOPM  pPasinyHbIX
06LLENPU3HAHHBIX CTUNE. prUeMbI 1 (hopMbl 3044€eCTBa,
3aMMCTBOBaHHbIE M3 NPOLL/bLIX 3MOX Kak B ropogax Espo-
Mbl, Tak 1 B Baky, hopMmUpoBan HEOCTUNb, FAe OTCYTCTBO-
Ba/I0 TOYHOE KOMUPOBaHWe 06pasLoB CBOMX MpepLlecT-
BEHHMKOB: 3/1EMEHTbl OTAENbHLIX CTUNei Bce 6onee
OTLA/IANINCh OT CBOWX UCTOPUYECKUX NPOTOTUMNOB, NUCKaXKa-
NNCb, & MHOTAa NpYobpeTasiv caMobbITHbIE YEPTHI.

Takasa TBOpYeckasa csBoboja W WHAMBMAOYaM3M B
apxutekType baky B XIX — Hayane XX Beka crnoco6CTBO-
Ba/M MOSIBMEHMIO 3KMEKTUYECKMX 3faHuii B ropoge.
3anMcTBOBaHHbIE JOPMbI IK/IEKTVKM, OMUpatoLmMecs Ha
MCTOPUYECKNMIA ONbIT, 6bIAN HEOBXOAUMbI /15 COXPaHEHNS
HaLmOoHaIbHOroO 06pasa 34aHuiA.
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ConmkeHne HGaKUHCKOW apXUTEKTYPbI C EBPOMECKON
HabnoaaeTcs B OCHOBHOM B 3aMMCTBOBaHUM hopM 1 ae-
Tanein Heoctmneii. OfHaKO CTPOWUTENbHbIA U 06INLIO-
BOYHbIA MaTepuan B OGaKMHCKUX 3[aHWsX MPOAO/MKAET
oCTaBaTbCsl TPAAULIMOHHBLIM A/ abLIEPOHCKOW apXuUTeK-
TYpbl: 6enblil KaMeHb — U3BECTHAK. «MHOroBeKoBas Tpa-
anuma 06paboTKN KaMHS, BOMJ/IOLEHHas B MamMsATHUKaX
apxXuTEKTypbl AnLlepoHa 1 cTaporo baky, B 4aCTHOCTW, B
aHcambne ggopua LLinpBaH-WwaxoB, NposiBUIack BO BCEN
cune B 3acTpoiike ropoga» [3]. 13 atoro matepuana us-
FOTOBNSA/IMCL AeTaM Ha thacafiax 34aHuiA, YTo NpyuaaBano
MECTHbIi XapaKTep CaMbIM «EBPOMEACKMM» MO  AyXy
34aHMAM. «HecMoTps Ha pa3HOCTW/Ibe BO3BOAMMBIX B TOT
nepvog, 34aHni, ux 06bLeANHSIN BbICOKOE KAYecTBO MC-
MOJIHEHUS CTPOUTENbHBIX PaboT, BEPHO HaliAeHHbI Mac-
LITab COOPY>KEHWIA, UCTIOTHEHNE B 6E/TOM KaMHe W BENW-
KonenHasi NpoprcoBka getanei» [ 5, ¢.380 ].

Oco60e BHMMaHWe B 3TOT NEPUOL, B apxuTekType baky
YAENAETCA apXUTEKTYPHbIM AeTansiM, NPUHUMN AeKopa-
TMBHOCTW 3[€Cb, Kak 1 B EBpone, ABASETCA HOCUTENEM
CTWUASA. TNaBHbIM [OCTOMHCTBOM apXWMTEKTYPHOTO 06/MKa
30aHunin cumTaeTcs pasHoobpasme hopM 1 gekopa.

B XIX — Havyane XX Beka apxutektypa baky passuBsa-
nacb B pycne o6L1eeBpOneiickoro Xya0XecTBeHHOro nNpo-
Liecca: eBponeickue ctuan (roTmka, pPeHeccaHe U ap.)
pa3BMBaINCh 3[€Cb C Pa3IMYHLIMU BPEMEHHBbIMU COBU-
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ramu, a apyrve (Heoknaccuumsm, MOAEPH U Op.) - Noutu
6€e3 BPEMEHHOT0 3ana3fbIiBaHus.

Apxutektypa baky paccmarpveaemMoro nepvoga, B
KOTOPOI pacnpoCTPaHATCA  XYOO0XECTBEHHbIE [0CTU-
YKEHMA PYCCKOro Knaccuumama, hopmypoBanack nog, 3a-
nafHOEeBPONENCKM  CTUINCTUYECKUM  BAWSIHWUEM, TAe
MPUCYTCTBYIOT NasiNaiMaHCcKue U Knaccuyeckne KaHoHM-
yeckne opgepHble hopMbl, UCMONL3YIOTCA UHTEPNpPeTH-
pOBaHHbIe 31EMEHTHI OPAEPHOV 1M 6e30pAepHOit cucTe-
Mbl. B GONbLIMHCTBE C/y4aeB MPOCNeXMBAETCA 06LLas
TeHJeHUMs 0bpaboTkn (acafos, Bbipas3uBLIAsca B Npu-
MEHEHUW KOIOHH MM NAACTPOB B KaYecTBe nnactuyec-
KOro cpefctea oboralleHusi komnosuummn. Heoknaccu-
LM3M 3fecb 06patuica K Opaepy, KOTopblii BOCAPUHW-
Ma/ICa He KaK CTPYKTYpHO-TEKTOHMYeckas, a Kak ¢op-
MasibHasi 3HaKOBas CMCTEMA, KaK CUMBOJT MU 3HaK €BPO-
MEeNCKON Unn pycckoi KynbTypbl Havana XIX Beka, cpeacT-
BO 06oraLleHms nnacTmky hacanos.

ApXMTEKTYpa rOpOACKMX MOCTPOEK PeLLaeTcst B Knac-
CMYECKOI CUCTEME C Pa3/IMYHbIMK CTUIEBLIMI Bapualus-
Mu. Tak, Hanpumep, acadpbl XXUblX 4OMOB Ha Hukona-
€BCKOI YNMUe «BbIMOMHEHbl B KIacCUYeckmx hopmax
€BpOMNENCKol apxXMTEeKTypbl, Ha 6a3e KOTOPOWA pa3Bu-
Ba/IOCb rpakJaHCKoe CTPOMTENLCTBO ropoga» [4, c. 101].
Mpu aTom hacadbl 34aHWIA, UX AeTann U AEeKOp BbIMof-
HS/IMCb U3 MECTHOTO KaMHS, 4To NPUAAaBaio UM MeCTHYHO
CaMOoObITHOCTb (puc. 1).

Puc. 1. XXvnble goma Ha HukonaeBckoi ynuue B baky

B baky 6bl1 MOCTPOEH psif, 34aHWiA B CTUIE pEHECCaHc,
rae XapakTepHbl MPOMOPLMOHANIbHOCTL B COOTHOLLEHMN
OTHE/IbHbIX YacTel U K 34aHMI0 B LENoM. «[oTpebHOCTL B
nannagnaHcTBe OnpeaesnseTcs ero CUMBOJIMYECKON (yHK-
LiMein 3HaKa «BbICOKOI KyNbTypbl» OCO3HAHHOTO, LieeHar-
PaBMIEHHOMO «MOAKMOUYEHUS» K KYNbTYPHO-3THUYECKUM
NCTOKaM, NpuyemM MMEHHO eBponencknm» [7,c.17].

Tak Hanpumep, thacagbl O6LLECTBEHHOrO cobpaHms (1912
r.) B baky BbIMOSIHEHbI B [yxe 3Moxu Bo3poxaeHus u
BOCXOAAT K BUsinam Mannaauo (puc. 2).

K koHUy XIX — Havany XX Beka CTpemsieHme K paLvoHa-
NN3My ABUIOCH MPEANOCLUIKON AN MOSB/EHWNS HOBOrO
CTW/IEBOrO HanpaseHnsa MOAEPH B apxutekType baky. 310t
CTUb «B 3apofbllle coaepxan B cebe Bce OCHOBHbIE Han-
paBneHus ByayLlero pasBuTis apxuTEKTypbI» [2, ¢.27].
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Puc. 2. O6wwmii B, 1 hparmeHT 3aaHusa O6LLecTBEHHOTO cobpaHus B baky

TBOPYECTBO aPXMTEKTOPOB, paboTalolyx B CTUe
mogepH B baky, cBOAMMIOCH B OCHOBHOM K [€KOPATMBHOI
06paboTke hacafoB. B 6akMHCKOM NpaKTuke MOAEPH Obln
6onee caep>xaH B NPUMEHEHWW AEKOPa, YeM Apyrve CTUN
TOrO BPEMEHW, W He MOKPbIBasI BCHO NOBEPXHOCTL (hacaja.
BmecTe ¢ Tem, B nepurog, MofepHa Brepsble Ha4aiuch no-
MCKW HOBbIX (DOPM, CBOCTBEHHbIX COBPEMEHHbLIM MaTepu-
anam, 1 310 oKasasio 60/bLIOE BAUAHME Ha NocnedytoLlee
pasBuTE apXWTEeKTypbl ropofa. 3[4ecb «rflaBHOe BHU-
MaHVie NepeHOCUTC Ha 3CTETUYECKYIO BblpasuTeslbHOCTb
OCHOBHbIX  KOHCTPYKTVBHbIX ~ 3/1EMEHTOB,  MPOMNOpLMM
thacafHbIX MIOCKOCTEN, OKOH, NPOCTEHKOB.» [ 1, €. 199 ].

XoTa MOZEpH MOMOXMW/ Havyano HOBOW 3Moxe B pas-
BUTUM apXUTEKTYPbl baky, 04HaKO B CBA3M C MECTHbIMU
YCNOBUAMUN «BAKMHCKMIA MOLEPH HE OT/IMYaeTcs 0co60i
[OVNHAMUKOW apXMTEKTYPHbIX 06bEMOB, KOMMO3NLIMOHHBIX
N KOHCTPYKTMBHbLIX MPMeMoB....B nocTpoiikax baky, Hec-
MOTPSi Ha apXWTEKTYpHble W [eKOpaTuBHble CpejcTBa
MofepHa, npeobnafaeT CNoKoWHas ypaBHOBELUEHHOCTb
Knaccmyeckmx Komnosuuuii peHeccaHca» [5, ¢. 385].

HoBbIli CTUb MOAEPH MPOSBUACA, NPEeXae BCero, B
apXMTEKTYPHOM O(OPMAEHWUWN 34aHUI BaHKOB W APYrvX
06LLECTBEHHbIX 3AaHWiA, KOTOpble SBNAAUCHL HOBbLIM TU-
MOM COOPY>KEHWIA 1 Cie0Ba/IM MOAE - MPOEKTUPOBAINCH
B eBponeinckux ctunsx. Oco6eHHOCT 6GakUHCKOT0 MO-
[lepHa nosyunan NnpumMeHeHne B 34aHusx Teatpa 6parbes
Maunosbix (1911 r.), Tudmcckoro 6aHka, (1901 r.),
CeBepHoro 6aHka (1905 r.), rocTrHULbI «EBpona» n ap.

CBOE06pa3HbIM SBNEHNEM B apPXUTEKTYPHOW dKU3HM
ropofa anoxm MofepHa MOXHO CuuTaTb Xunow gom K.
W. Tamxvesa (1912 r.), noxodHsle goma A.M. Harvesa
(1908-1910 rr.), MNOCTPOEHHbIE TPaXAAHCKAUM  WH-
XeHepom W. MnoLuko.

Hapsgly ¢ pasiMyHbIMU CTUIMCTUYECKUMMW Hanpas/e-
HuaMK B XIX - Havane XX Beka GakvHCKMe apXUTEKTOPbI
TakkKe co34aBain pasHOO6pasHble NMOCTPOIKM, BOM/IOLLAA

B HWX YepTbl TOTUYECKOTO (INCEeBAOrOTMYECKOro) CTWMA
CpeaHeBeKoBON EBpOMbl. B apxutektype KynbTOBbIX W
XWMbIX 3[aHuii B baky paccmarpriBaemoro nepuoja wvc-
MOMb30B/INCb  Pa3/IMiHble  HALMOHANbHbIE  BapWaHTbl
roTukn. Tak, Hampumep, apxuTektypa 3aaHus Jliote-
paHcKoii Kupxm (apx. A. B. Siixnep,1895—1897 rT.), B baky,
MOCTPOEHHOIA B CTW/IE HEMELIKOW FOTWKM, BbINOHEHa 6e3
[eKOpaTMBHbIX M3NLLECTB FOTUYECKMX 3/IEMEHTOB.

3paHve asopua Myxrtaposa (apx. W. Mnowko, 1911—
1912 rr.) — sipknin 0bpaseL, (hpaHLy3CKoi rotuku. B apxu-
TeKType 3aaHns « cmannms» ( apx. W. Mnowko, 1908—
1913 rr.), «BEHeuUMaHCKas roTMKa € MyCy/bMaHCK1MMK
(hopmamm CTpesibyaTbix apoK Nerko Bnucaiach B 6akmHe-
KWl neiisax, nbo B Kako-TO CTeneHn npubnamsmnach K
TPaaULMAM MECTHOIO 3044€eCTBa, XOTA U COXPaHWa CBO
UTa/IbSHCKYH OCHOBY>» [5, . 408 ].

3. 3AK/TKOUEHWE

Pe3toMmpys BblLLIECKAa3aHHOE, OTMETWM, YTO apXuTek-
Typa 38aHuii baky XIX — Hayana XX Beka roBopuT O CUH-
XPOHU3aLMN CTUANCTUYECKMX NpoLeccoB B baky ¢ EBpo-
MOW, XOTA U C HEBGOMbLUMMMN BPEMEHHLIMU CABUraMm. Ap-
XuTEKTypa baky aToro nepuoga ncnbiTbiBasia Takke Bams-
Hue Mocksbl 1 CaHkT-leTepbypra - ropofos, nogsep-
YKEHHbIX 3anafHOeBPONeNcKUM CTUAUCTUYECKUM  BNS-
HWAM Yepes3 TBOPYECTBO GAKMHCKUX 3044MX, NOMYUMBLUMX
obpaszoBaHue B [MeTepbypre.

ApxuTtekTypy baky, Kak HeOTbeM/IEMYIO U BXKHYH COC-
TaBNAOLLYIO MUPOBOIO apXUTEKTYPHOrO MpoLecca, MoX-
HO NpeACcTaBUTb Kak NPOAYKT ANNUTENBHOTO U KyNbTYPHOIO
cuHTe3a c EBpomoli. ApXMTeKTypHble cTunu B baky, 3a-
MMCTBOBaHHbIE 13 EBPOMbI, B CUMY MECTHbIX TpaauLuii 1
MPUMEHEHUS MECTHBIX CTPOUTENbHLIX MaTepuanos, obna-
Janu pervioHanbHbIMK YepTamy Mpu 06Lielt cucTeme
CTWUNEBOV OpUeHTaLMK oblecTea. TBopyeckas ceoboa u
MHTepnpeTauns (opm eBponerickux CTuneid B apxu-
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TekType baky atoro nepuoga cnocobersoBaiv nosieneHnto 3. darynnaes LU.C. Apxutektypa baky Ha py6exe XIX-XX

3KNEKTUYECKNX 34aHWIA B ropoAe. 3auMCTBOBaHHbIe (hop- BB // IAHA, 1961, Ne 6.
Mbl MECTHON apxuTeKTypbl M WX CuHTE3 Cc npuemamy 4. ®arynnaes LU.C. 'pagoctpoutenscTBo baky XIX —
€BPONENCKNX CTUNER Bbln HeobXoAMMbI ANt AOCTMKE- Havyana XX BeKoB. JleHnHrpag, 1978.
HKs1 CaMOGbLITHOrO 06pasa 3aaHuiA. 5. ®arynnaes LU.C. IpagocTponTENBLCTBO M apXUTEKTYpa
AzepbalimpkaHa XIX — Hayana XX BeKOB. JIeHUHrpag,
1986.
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2. Kupnninos B. B. ApxuTeKTypa pycckoro MogepHa. M., apxutekType. M., 2003
1979. 8. Xaiit B.J1. 06 apxuTeKkType, ee uctopum 1 npobnemax. -
M., 2003.
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XIX_XX saukuneebis bagos arqiteqtura _ adgi Bobrivi da evropulli

stilis organulli Senadnobi
m. migai B ova
azerbai janis samSeneb B o-arqiteqturulli univesiteti

reziume; ganxi Bull ia bagos XIX_ XX saukuneebis arqgiteqturis ganviTareba, romelic mim-
dinareobda erovnulli xuroTmoZRvrebis mimarTuBebiT da aseve gamoirCeoda Tvisebri gan-
viTarebiT, aerTianebda adgi Bobriv nacionalur produqgts. anall izma aCvena am periodis ga-
Bagis evropulli stillis Tavisebureba regionalur argiteqturaSi, romelBic gansxvav-
deboda ganviTarebiT.

sakvanZo sityvebi: baqo; stilli; mimarTuBeba;, moderni; gotika; renesansi; evropulli ar-
gqiteqtura

ubC 72
ARCHITECTURE OF BAKU IN THE XIX AND EARLY XX CENTURLES - AN ORGANIC FUSION OF LOCAL
AND EUROPEAN STYLES

M. Mikaylova
Azerbaijan Univesity of Architecture and Construction

Resume: There is highlighted the development of architecture in Baku in the XIX and early XX centuries, which
went in line with European architecture and at the same time distinguished by distinctive development, combining the
features of the local national architecture. The analysis showed, that European styles of this period originally refracted
in the regional architecture were distinguished by a distinctive development.

Key words: Baku city; style; direction; Modern (Art Nouveau); Gothic; Renaissance; European architecture.

miRebu B ia dasabelWdad 24.0212
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JEKOPATVBHBIE OCOBEHHOCT CUMBO/IOB 1 3HAKOB B 3KCTEPLEPAX 3OAHW BAKY XIX

I HAYANA XX BEKOB
T. P. AbgynparumoBa

AszepbaipraHcKuii ApXUTEKTYPHO-CTpOUTENbHbIN YHMBEPCUTET

E-mail: mr.ramiz.arx@mail.ru

Pe3tome: ApxuTekTypHblii 0611K ropoga baky ckna-
[bIBaNICS  Ha NPOTSYKEHWM HECKONbKUX AECATUNETUIA. 3T
[Jano BO3MOXKHOCTb A/151 BblAENEHNS OCOOEHHOCTEN Kadk-
[10r0 Mepuroga co cBoe0bpasHbIMM 3CTETUHECKUMU CKMaaa-
MW, KOTOpble BMOCNEACTBUM MOCAY>KNIM OCHOBOV eAMHON
apxXuTeKTYpHOM KoMMo3vumm ropoga. bypHoe passuTue
HediTerasofo6biBaroLeli M HeTEXMMUYECKOA NPOMBILL-
NIEHHOCTW, & TakKe TOProBble U Ky/bTYPHbIE CBA3N C COCEL-
HUMKM CTpaHaMKn MOC/YKMAN MMMY/bCOM PasBUTUS apXu-
TEKTYpbI B cepeamnHe XIX 1 Hayane XX Bekos. B aToi pabote
OTMEYATCS OCOBEHHOCTU [AEKOPATUBHOTO O(OPMIIEHMS
3KCTEPbEPOB 3[aHWIA PasIMYHOrO Ha3HAYEHMsI C Xapak-
TEPHbLIMM COCTaB/AOLLYIMU CUMBOIAMW W 3HAKaMK.

KntoueBble CnoBa: 9KCTEPbEp; [AEKOp; CUMBOM;
3HaK; KOMMO3NLYS; NPOCTPAHCTBO; A/IEMEHT.

3. BBEAEHWME

MpupogaHo-reorpaduyeckne ycnosua baky, ncTopu-
yeckoe pa3BuTME ropoa 1 «HehTaHOM Bym» XIX n Havana
XX BEKOB SBMAMCb OCHOBOW PE3KOr0 pasBuTWs CTpOU-
TeNbCTBA C HEOBLIKHOBEHHOI apXWUTEKTYPHO-XYA0XeCT-
BEHHOI KOMMO3WLMel 1 pa3HOro 06LEMHOIO peLLeHmns 1
cunyaTa. B aToM ropoge BbICOKast CTpouTENbHasA KybTypa,
COBMECTHOE TBOPYECTBO MECTHbIX M MPUrIalleHHbIX Npo-
(heCCMOHA/bHBIX apPXUTEKTOPOB M3 Pa3/NYHbIX CTPaH Aain
BO3MOXHOCTb CO3aHNs HEMOBTOPUMOTO apXUTEKTYPHOTO
06/1MKa XWMbIX, OOLLECTBEHHLIX W KyNbTOBLIX 34aHUIA.
MecTHble 3aKa3uMKn HacTosTeNbHO TpeboBanu OT Npur-
NAWEHHbIX 3044MX MPUMEHSATL B apXUTEKTYPHOM 06/IMKe
ropoga, B OCHOBHOM, a3epbaimKaHCKMe HalWOHa/bHble
TpaguuMmM 1M Ha (POHEe 3TOr0 Hanpas/eHUs YMeno Bhu-
CblBaTb B OOLLYt0 KOMMO3ULMIO EBPONENCKNE CTUAN U MO-
TMBbI. B MTOre Takoi 3CTETUYECKWIA CUHTE3 B COBOKYM-
HOCTW CO34an WHAVBWMAYabHbIA  06pa3 ropoga baky,
packpblBaloLWuii  pasnyHble AEeKOPaTUBHO-NPUKIaLHbIE
3NEMEHTBI, MNOAYEPKMBAIOLLME XY[OXECTBEHHYIO CaMo-
ObITHOCTb aPXMTEKTYPbI IKCTEPLEPOB 3A4aHuiA. B 3Toii pa-
60Te M3y4eHO BAUSHME HA KOMMO3WLMOHHOE peLleHue
[leKkopa 1 [eKopaTUBHO-XYA0XECTBEHHbI 06pa3 akcTe-
pbepa 0cobeHHOCTEN LUIMPOKONPUMEHAEMBIX CUMBOJIOB U
3HAKOB U X CUHTE3 C AEKOPOM (PacafoB 34aHuiA.

4. OCHOBHAA YACTb

dopmupoBaHne 1 pasBUTUE apXUTEKTYpPbI Baky-An-
LLEPOHCKOro pervoHa B npeasepun XIX n Havana XX
BEKOB, BOM/OWAA B XXM3Hb Pa3BUTME apXMTEKTYPHOro
Hacneams WM pasfuYHbIX TPaauuuiA, BO3BbIWAnoCh A0
MOJTHOLEHHOW Xy[,0)KECTBEHHOIN BEPLUMHBI. 34aHNs 3TO-
ro neproja oTAn4arTCs CBOe0OpasHbIM apXUTEKTYPHLIM
06MKOM, cocpegoTauMmBarolMM B Cebe WUCTOKM Ha-
LMOHANIbHOW apXMTEKTYpbl AsepbailgkaHa U 0COBEH-
HOCTW COCELHWX CTpaH, a TakkKe CTUIUCTUYECKMe Han-
paBneHus eBponeiickoro 3oa4ectaa [1].

O6bEMHO-NPOCTPAHCTBEHHbIE PELIEHMST 3KCTEPLEPOB
34aHWiA POPMMPOBAIUCE CUMMETPUYHO-OCEBLIMM, HECVM-
METPUYHLIMA 1 Pa3INYHBIMK  JOMUHUPYHOLLMMK  KOMMO-
3ULMAMM, YINIOBLIMW PELLeHnAMM (hacafa, BbICTynatoLLm-
MW, OTCTYMaloLLMMK, a Takke NOAYEPKMBAIOLLMMUN BO3BbI-
Wwarowmmmes ob6beMamu. MNopTkY, (POHTOHbI, MOpPTasbl,
Ga/IKOHbI, 3pKepa, JIOMKUW, KapHW3bl, TAMM W apyrue
[eKopaTuBHbIE 3N1EMEHTbI CO3AaBanu rMOKYH BepTUKaIb-
HYIO 1 TOPU3OHTASTbHYIO CBA3b MEXAY YKasaHHbIMU 06be-
Mamun 3KcTepbepa. dparmMeHTbl hacafoB 34aHuiA Co CBOe-
06pasHLIMU  KOMMO3NLMAMM, OTPKAIOLLME aPXUTEKTYP-
HbI 06pa3 Tex BpeMeH, NpUBEAEHbI Ha prcyHKax 1,2,3.

Puc. 1
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Puc. 2

Puc. 3

Hwxe paccmarpuBatoTcs AeKopaTuBHbIE 0COBEHHOC-
TV 3/IEMEHTOB [EKopa 3KCTEPLEPOB, a Takke COCTaBNs-
loLLMe ero CUMBOJIbI 1 3HaKWU, NOAYEPKUBAIOLLME 3HAUN-
MOCTb AeKopa npu OOPMIEHNN 3KCTEPLEPOB 3AaHUIA
[laHHOTO nepuoaa.

Ha mHormx acagax »XusbiX, 00LIECTBEHHbIX U KY/lb-
TOBbIX 3aHWI YMENO ObiN BbICEYEHbI CMBOJIbI U 3Ha-
KW, pacKpblBatoLLMe UCTOPUYECKME, KyNbTYpHbIE, penu-
MO3Hble, NPUPOAHBIE COBLITUS, CHOXKETbI 13 MUKBONOTM,
namsaT Ye/IOBEYECKUX 3MOLMOHAMbHBIX COCTOSHUIA 1
T.4. CMBO/IbI U 3HAKK, CO CBOMM CBOE0BpPa3HbIM comep-
XaHnem 1 (POpPMOiA, ABNAKTCA HEOTAE/MMON YacTbh
M3yMUTENIbHOTO KaMEHHOT0 [eKopa 3KCTepbepoB 3f4a-
HWIA baky-AnLepoHCKOro pernoHa. ApXUTEKTYPHBbIA 06-
NMK 34aHWil ropoJa HEeBO3MOXHO MpeAcTaBuTL 6e3
CMMBOJIOB 1 3HAKOB, Tak KaK OHW OpraHu4yHO BOLL/IN B
[leKOPaTMBHO-3CTETUYECKOE O(OPMEHNE COOPYXXEHWIA.
ApXMTEKTOPbI C 6O/bLUIMM YMEHWEM W MacTepcTBOM,
noaéupas HyXHble (OPMbl CUMBOSIOB B COOTBETCTBY-
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toLem maclutabe, BNUCbIBaUIM KX B OBLLYHO KOMMO3ULMIO
JleKkopa 3KcTepbepa.CNoBo «CUMBOM» MPOUCXOAMT OT
rpeyeckoro «simballein», o3HavaoWero coegnMHeHue.
CvmBON, NPeACTaBnas uTo-NMb0o, CoefMHASA OTAE/bHbIe
(hparmMeHThl yacTeil, co3gaeT 6onee 3HaUMMOE Lienoe.
3HaKM B CBOI ouepefib 3aMeHsT COBOI Ty WAN WHYHO
Bellb B 60/ee KOHKPETHOM CMbIC/e, YTOObI nepeaatb
MH(opMaLMio 0 HaMeuyeHHoOM npegmeTe [2,3].

CMMBO/IbI U 3HaKW, UMes [yboKue ncTopuyeckme
KOPHW, B CBOUX DOPME N COAEPXKaHWUN Ha 3KCTepbepax
3faHuii r.baky 0fHOBpeMEeHHO OTpaXkann CBoeobpasHble
0COBGEHHOCTM W Hacnefue asepbaiigkaHCKON Haumo-
Ha/IbHOM KyNbTypbl, @ TAKKE KyNbTypy UCMAMCKMX CTPaH.
OpHako CUIbHOE BAUSHUE CTU/IEA €BPOMENCKUX CTPaH
Ha apxuTeKTypy 34aHuii paccMaTpuBaemoro nepuoga
TaKKe He OCTaBW/I0 B CTOPOHe (hOpMMpOBaHWE W pas-
BUTME CUMBOJIOB 1 3HAKOB.

Havnbonee xapakTepHbIMU COCTaB/IAOLLMMK, (HOPMU-
PYIOLLMMUN 1 HANPaBASOLLYMI B (DOPMO06PA30BaHNK CUM-
BOJIOB M 3HAKOB B 3KCTepbepax 34aHuid, ABNSIOTCS cnemy-
toLme: a) 0COBEHHOCTN XXM3HEHHbIX WA APYrviX NpoLec-
COB, MPOMCXOAALLYX B JAHHOM 3fjaHnu; 6) naeonornyeckme
N NOMUTUYECKME OBYCNOBNEHHOCTW, (POpMUpYOLLME WH-
thopmauuo 0 AeATenbHOCTU N0Aei; B) XapaKTepbl NHoael
WM TPYNN Ntofeli, NPOXVBAIOWMX B 3TOM 3faHun.Bce
yKa3aHHble  CYMBOMM3VPYIOLLME U Hanpasnsowwye
(hakTOpbl MOXHO 3anevarnetb B BWAE ONPeAeneHHOro
CAMBO/IA2 W YMe/io BAucatb 3TOT CUMBON B OOLLYHO
APXUTEKTYPHYIO KOMMNO3ULMIO ieKopa aKeTepbepa [4].

Vvetowpmecs cBoeobpasHble AeKopaTvBHbIE 3/1eMeH-
Tbl, OTPEXas PErmoHasbHOE M HaLMOHaNIbHOE CBOeobpa-
318, 3MOLMOHAIBHO OKPALWMBAKOTCA B COYeTaHUU pas-
NINYHBbIX CUMBOJIOB, CO3JAl0T ONpeAeneHHbIA XyA0XKecT-
BEHHbI 06pa3 TPagMLMOHHON apXWUTEKTYPHOW (OpMbI.
Hanpumep, TpaguvLMOHHOCTL XYAOXKECTBEHHbIX 06pa30B
KyNbTOBOW apXMTEKTypbl paccMarpvMBaeMoro pervoHa
packpbiBaeTcs B OCHOBHOM Yepe3 KOMIMIEKChbl 3HAYEHW
PENUIMO3HOro CofepXaHus, 3aneyarieHHbIX B CUMBOU-
Yeckux opmax 3MoXM MWCIAMCKOW apxuTekTypbl. CuM-
BOSIbl, 38/10)KEHHbIE B aPXMTEKTYPHYIO (hOPMY 3TOI 3MOXM,
JONOMHANNCH HOBbIMW TPAANLIMOHHBIMU (hopMaMy LEKO-
PaTUBHbIX 3/1IEMEHTOB U CUMBO/IMKAMU, OTHOCALLMMICS K
Baky-AnLiepoHCKOMY 3044eCTBY.

OOHUM 13 aKTUBHBIX W CHOXHbIX (DaKTOPOB, BWS-
OLMX Ha (POPMMPOBaHWE 3KCTEPLEPOB 34aHWIA, ABNSET-
€A BO3POXKAEHME MOMUTUKO-UAE0N0MMYECKON CMMBOU-
Ku. B HEKOTOPbIX OOLLECTBEHHLIX N aAMUHUCTPATUBHbIX
3aHusAx baky 6blniv NPUMEHEHBI CUMBOJINKW, YYUTbIBAIO-
Wye CouMasibHYKO 3HAYMMOCTb OMnpedenieHHbIX npolec-
coB.OfHM MpoLECChl, Hecylime MO CBOEMY XapakTepy
rno6a/lbHy0 3HAYUMMOCTb, BbIIN CYMBONM3MPOBaHbI U
NpesycMOTPeHbl B LIEHTPE apXMTEKTYPHON KOMMNO3NLIMW.
CVMBO/bI, HECYLLME BTOPOCTENEHHOE 3HAYEHWe, UCTONb-
30B/INCb B Pa3/IMYHbIX MecTax, B 0COBEHHOCTW Ha Mo-
BEPXHOCTAX NOpTana, Hag, BXOAHbIMU YacTAMU NapagHoi
NeCTHWUbI, B yrnax, U HakoHeL, camMoCTOATeNbHO U306-
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paXXanncb Ha rNaAKux MOBEPXHOCTAX (hacagos.[pyrve
CMMBO/Ibl, HECYLLME MaslOBaXXHOE 3HauyeHue, pasmella-
NIUCb B Nepudepun Uan HUXKe 1 Bbille Ha NMOBEPXHOCTM
3KcTepbepa 34aHus.Hxe NpuUBOAATCA 3HAYEHUSI HEKO-
TOPbIX XapakKTepHbIX CUMBOJIOB, KOTOPbIE OblAN yAauHO
BMUCaHbI B apXMTEKTYPHbIV 06/IMK 3KCTEPLEPOB 34aHUIA.
Bo MHOMMX feKopatvBHbIX O(OPMIEHMAX IKCTEPLEPOB
Baky 6blin MCMONb30BaHbI CMMBOSLI (hIOPbI B BUAE Ae-
PEBLEB, PACTEHWI W LBETOB.Pa3NNyHbIe XXUBOTHbIE, TaKKe
3aHMMas 0cob60e MECTO B YKpalleHUsiX, B COYETaHUU C
[leKOpaTVBHLIMI 3/1lEMEHTaMK  [OMOHANM OBLLYI0 KOM-
no3uumio thacaga. Tak Kak po3a B MCfiaMe — CBALLEHHbIN
LIBETOK Npopoka Myxammega, ero B 60/1bLLOM KO/IMYECTBE
1CMOMb30BaIN B O(hopMIIEHMN (PacagoB 34aHwii [5]. BeHkn
13 LBETOB C JIEHTaMM N300paKeHbl Ha (DPOHTOHE XKW/OrO
[0oMma 6paTbeB AgamoBbIX No Y. bapstuHekas (puc.4).

Puc. 4

®pyKTbl, WUCMNONMb30BaHHLIE B [EKOPATUBHOM O(op-
M/IEHUW, ONMLIETBOPAS M306MMe, N10A0POAME, XOPOLLWIA
ypoXaii n 6narononyune, NPUBOAATCS OTAENbHO WM B
BMAE HaTiopMopTa.
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Puc. 6

BuHoOrpagHble rpo3gbs U KUCTU, CUMBOU3MPYHOLLME ec-
TECTBEHHOE N0A0pOAMe, OTpaxaloT 60ratctBo M yao-
BO/bCTBUE (prC.5). HMKHAA 3aBepLUaoLLas YacTb KOMIOHHbI
B XXWIOM AOMe Mo ynuue ManokpenocTHasi B rycTOM OK-
PY>KEHUM NINCTLEB YCbIMaHa rpo3apsaMu BuHorpaaa (puc.6).

C [pEeBHVX BPEMEH >XMBOTHbIE SABMSINCH BaXKHON
4acTbl0 CMMBOJIOB MHOTMX KY/bTYp W ONMLETBOPEHNEM
CBOICTB Y€/I0BEYECKOrO Xapaktepa. B »uiom gome no
yn. KpenoctHas, B Muapn LWaxap B 3n111MncoobpasHol
HULWE pa3MelleHbl Tpoe KOTAT (puc.7), a Ha CBOe06-
PasHOiA CKyNMbMTYPHO KOMMO3MLIMX B OKOHHOM Npoeme
n306pakeHa KoLUKa C ABYMSI NOAPOCTKamMu.

Puc. 7
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Puc. 8

Cpefm >XMBOTHbIX Yalle BCEro B 9KCTEpbepax 34aHuni
baky BcTpevatoTcs ropenbedbl U CKYNbMTYPHblE
n306paxkeHnss N1bBOB. JIeB ABNAETCS BOMJ/IOWEHWEM
B/lacTv Ha 3emsie. YacTto rosiosa /ibBa B pas/inyHbIX N03ax
nomelyanacb nof, KapHuM3aMu Kpblill, Ha BbICTYMaOLLMX
yacTAX KpOHLWTEeNHa 6aslkOHOB M CaMOCTOSATENbHbLIM
YKpawwarLwyM 371EMEHTOM 3KCTEPbEPOB. [0/10BbI /IbBOB
pacnofioraiucb Ha 3KCTEPbEPE >KMIOr0 AomMa o
yn.boHgapHas (puc.8). C 0cobbiM ymeHnem Obina pas-
MellleHa po3eTka, noajepXkvBaemas C [BYX CTOPOH
CUMMETPUYHO PACMONIOXEHHbIMY  AApakoHamu Mo yi.
ManakaHckas (puc. 9).3men aBAATCA ONULETBOPEHNEM
UCKYLUEHNA 1 BECCMEepTUs, UX cunTann cosgaTtensmu, a
TaKKe paspywutensMm BceneHHoR. XapakTepHbIMM
ABNAOTCA PO3ETKU, Pa3MELLEHHbIE Ha BEPXHMX YacTsx
apoK B 3gaHuM TndIMcCcKoro 6aHKa, Ha KOTOpbIX U3006-
paxkeHbl ABa 3mesi, o6BumBatoLme haken (puc.10).

Puc. 9
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Puc. 10

Po3eTku, YKpalleHHble PasfIMyHbIMU OpHaAMEHTaMW,
HaAnNMCAMW, [aToi 3aCTPOMKM 34aHMs W 3HaKamu,
HOCALLWMWN ONpefeneHHy0 MHPopPMaLMio, B OCHOBHOM
MPUMEHANNCL Had, BXOAHbLIM MOPTA/IOM 3faHWiA, Hafg
OKOHHbIMW MpOemMamu, WHOr4a Ha YI0BOW 4acTn B
nepeceyeHnn AByx NMOBEPXHOCTENA 3KCTEPLEPOB 34aHWIA.
OHU MMenu NPAMOYTO/bHYHO, KBaAPATHYIO WX 3/IMCO -
MOANbHYI0  (hOPMY.FPKMM  MPUMEPOM  UCMO/b30BaHNS
po3eToK C 6orato O(OPMAEHHOV OPHAMEHTYPOA W C
YMESIO BMUCAHHBIMU B HUX MHWULMAIAMK X03AMHA [0Ma,
YKpaLWeHHbIMU AOMOMHUTENIBHO 060raLLaloLLyMmN NCTbS-
MW M BETKaMW PasfNyYHbIX AEPEBbEB, MOXET CMYXMUTb
[OX0fHbIi Aom Mup3sabekoBa no ynuue HukonaeBckas
(pnic.11). PoseTka, noadepxvnBaemas ¢ AByx CTOPOH 13006-
PaKEHWAMMN  BOJIKOB,CMMBOIM3NPYIOLLMX  OTBAry, XuT-
pocTb, Nobeay B 605X N MaTEpPUHCKYHO NlackKy, HaxoauTes
MoA, KAPHN30M LIEHTPaNIbHOM YacTu (hacada XWoro oma
no ynuue B.Mputotckas (puc.12).

Puc. 11
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Takim 006pasoM, B apXMTEKTYPHOM OKOPM/IEHMM  MOHWYHOE COYeTaHMe 3HaKoB M CMMBOJIOB C [AEKOpamm
3KCTEpbePOB baky O6blN0 MCNOMb30BAHO MHOrOOOpasMe  JKCTepbepa  CO3daBasio  obwwMiAe  aHcaMbib  BCeld
CMMBOJIOB, KOTOpOe 0003HAYaio MAEeWN, COBbITUS W 3HA-  apXWUTEKTYPHOR KOMMO3MLMM 3KCTEPLEPOB W SIBASIOCH
YeHUs1, a UHOTAA OTpaKaso U abCTpPakTHbIe MOHATMA. [ap-  BaXKHbIM 3/1EMEHTOM NPY OopPMAEHUM (acaoB 34aHWIA.

Puc. 12

3. BAK/TFOYEHNE nX gekopa. B uLenom packpbita MHOrONIaBHoOCTbL ap-
XY[,0)KeCTBEHHO-KOMMNO3ULMOHHAsA BbIPa3nTENIbHOCTb  XWUTEKTYPHOW NIacTMKWM W BbisiBEeHa YBA3Ka fekopa ¢
N CaMOOBITHOCTb [eKopa 3KCTEPbEPOB 34aHWI Pasnny-  U3YMWUTE/IbHBIMW CUMBOAMM U 3HAKaMW.
HOro HasHauyeHusa baky, NOCTPOEHHbIX B XIX 1 Havane XX

BEKOB (JOPMMPOBA/IOCL B OCHOBHOM MO/ BO3AEACTBUEM NINTEPATYPA
apXUTEKTYPHOTO  HAcneamnsa, nNPoOAWKTOBAHHOTO coun- 1. datynnaeB-®urapos LU.C. ApXMTEKTYpHas SHLMKIIO-
a/IbHO-MOMUTUYECKMMMN  YCIOBUSMM TOTO BpeMeHn. Ha neaus. baky: B., A., 1968.

OCHOBE TUMONOTMYECKON KnaccuukaLmmn feKopaTMBHbIX
0COOEHHOCTEN 3/1EMEHTOB, NPUMEHSIEMbIX Ha 3KCTEpbe-
pax pasnnMuHbiX 34aHuii baky-AnLepoHCKOro pervoHa,
HabnogaeTcs BecbMa 6oratoe apxXmTEKTYpHOE peLleHne

LneHrnep O. 3akat EBponbl. M., 1973.

3emnep I'. MpakTnyeckasa actetuka. M., 1970.
lerens W. 3ctetuka. T.1. M., 1963.

O’KoHHen M., 3iipum P. 3Hakm 1 cumsonbl. M., 2008.
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uak 956.7.72
simbo B oebis da niSnebis dekoratiulli Taviseburebani bagos Senobebis
eqsterierebSi XIX da XX saukuneebis dasawyisSi

T. abdu I ragimova
azerbai janis argitegqturull -samSeneb B 0 universiteti

reziume: bagos arqiteqturulli ieri viTardeboda ramdenime aTwBeullis ganmav i obaSi.
aman saSualeba mogvca TiToeulli periodi esTetikuri TaviseburebebiT gamogveyo, romel -
mac SemdgomSi garkveuli wvBilli Seitana galagis arqgiteqturaSi. navTobgimiuri da nav-
Tobgazovani mrewve B obis, aseve kulturulli da savalro urTierTobebis mezobel qveyneb-
Tan ganviTarebam impuBsi misca XIX_XX saukuneebis argiteqturis ganviTarebas. am mxriv
gansakuTrebuBi mniSvne B oba eniWeba eqgsterierebis dekoratiull gaFormebas Taviseburi
simbo B oebiT da niSnebiT.

sakvanZo sityvebi: egsterieri; dekori; simbo B oebi; niSnebi; kompozicia; sivrce; e Bementi.
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