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CONSTRUCTION AND ARCHITECTURE OF TURKMENISTAN
CTPOUTEJ/IbCTBO N APXUTEKTYPA TYPKMEHUCTAHA







ROWACLYGA TARAP UGUR:
GIN GERIMLI GURLUSYKLAR

WE DURMUS OSUSI

A COURSE FOR PROSPERITY:
LARGE-SCALE CONSTRUCTION
AND SOCIAL PROGRESS

KYPC HA NMPOLBETAHUE: MACLUTABHDIE
CTPOMKU U COLMANIbHBIA NPOIPECC

ormatly Prezidentimiz

Serdar Berdimuhamedow

yurdumyzyn  durmus-yk-

dysady o6slsininn jemlerine
bagyslanan Ministrler Kabinetinin
ginisleyin mejlisini gecirdi. Belleni-
lisi yaly, «Halkara parahatcylyk we
ynanysmak yyly» sygary bilen gecen
2025-nji yyl Turkmenistan dgin uly
ustlinliklerin we durnukly 6sisin yyly
boldy.

Ulgamlayyn o6zgertmeleriin we
halkymyzyn tutanyerli z&hmetinin
netijesinde yurdumyzyn 6siisinin yo-
kary depginlerini saklamak mimkin
boldy. Jemi icerki dnimin oslsinin
6,3 goterim bolmagy gazanylan Us-
tiinliklerin esasy gorkezijisidir.

2025-nji yyl gin gerimli gurlu-
syklaryll yylyna owriildi. Ahli ma-
liyelesdiris cesmelerinifi  hasabyna

resident Serdar

Berdimuhamedov held an

expanded meeting of the

Cabinet of Ministers dedi-
cated to the results of socio-eco-
nomic development of the country.
As stated, the year 2025, which
was held under the motto «Inter-
national year of peace and trusty,
was a period of significant achieve-
ments and stable growth for Turk-
menistan.

Thanks to systemic reforms
and the selfless work of the peo-
ple, it was possible to maintain the
high pace of development of the
country. The key indicator of suc-
cess was the growth of GDP, which
amounted to 6.3%.

2025 was the year of large-
scale construction. At the ex-

pesumpeHT Ceppap
BepabiMyxamMenoB  npoBén
pacluMpeHHoe  3acefaHue

KabvHeta MwuHucTpoB, no-
CBALWEHHOE UTOraM COLMaNbHO-3KOo-
HOMWYECKOro pasBUTUA cTpaHbl. Kak
KoHcTaTupoBanocb, 2025 rog, npo-
wenwun nog geesmsoMm «MerayHa-
poaHbIA FO4 MMpa U OOBepwUs», CTan
ana TypKMeHUCTaHa NepuoaoM 3Ha-
YMTESbHBIX OOCTUMEHUA M CcTabuib-
Horo pocra.

Bnarogaps cucteMHbIiM pedop-
MaM M caMOOTBepHeHHOMyY Tpyay Ha-
pofda yOanocb COXpPaHWTb BbICOKME
TeMnbl pasBUTUA CTpaHbl. KnoyeBbiM
nokasareneM ycnexa cran poct BBIT,
KoTOpbIM cocTaBun 6,3%.

2025 rop ctan rogoM MacLutab-
Horo cTpouTenbcTBa. 3a CYET BCeEX
WCTOYHUKOB PUHAHCMPOBAHWUA B 3KC-
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onimgilik we durmus-medeni mak-
satly desgalaryin 116-sy ulanmaga
berildi. Yasayys jay meselesine ay-
ratyn Uns berlip, 645 min inedordil
metr yasayys meydany acyldy. Seyle
hem yurdumyzda ilkinji «akylly» sa-
her bolan Arkadag saherininn gurlu-
sygynyn ikinji tapgyryny amala asyr-
mak boyunca innowasion taslama
dowam etdirildi.

Durmus syyasaty dow-
let ugrunyn Uytgewsiz ileri tu-
tulyan ugry bolup galyar. 13-nji

fewralda gecirilen Ministrler Kabine-
tinin ginisleyin mejlisiniit dowamynda
hormatly Prezidentimiz Serdar
Berdimuhamedow «Tirkmenistany
2026-njy yylda durmus-ykdysady
taydan 6sdiirmegifi we maya goyum
Maksatnamasynyn»  gdrkezijilerini
hodirledi. Bu Maksatnama ulanma-
ga beriljek durmus maksatly des-
galaryn sany boyunca rekord dereja
yeter.

«TUrkmenistany 2026-njy yylda
durmus-ykdysady taydan dsdiirme-
gin we maya goyum Maksatnama-
syna» layyklykda, su yylda umumy
meydany 900 min inedordil metr-
den gowrak yasayys jaylaryny ulan-
maga bermek meyillesdirilyar. Bilim
dizimini o6sdiirmage ayratyn (ns
berildi. Taze okuw mekdepleri 3 min
380 okuwgyny kabul eder, seyle hem
1 min 80 orunlyk mekdebe cenli ca-
galar edaralary gurlar.

Tarkmenistanyin  paytagtynyn
kesbi mundan beyldak-de gozelle-
ser. Su yyl Asgabat saherinifi «Para-
hat — 7» yasayys toplumynda 30 sany
yasayys jayynyn hem-de kop sanly
sowda we hyzmatlar dylerinin, Biiz-
meyin etrabyndaky yasayys jay top-
lumynda 46 sany déwrebap yasayys
jayynyn, paytagtymyzda 127 sany iki
gatly kottej gornisli yasayys jayynyn
we 4 min orunlyk kopugurly medeni
merkezinin gurlusygyny tamamla-
mak meyillesdirilyar.

Paytagtymyzda birbada birna-
ce yokary tehnologiyaly desgalaryn
acylmagy bilen saglygy gorayys ulga-
my hem taze itergi alar. Seylelikde,

pense of all sources of financing,
116 industrial and socio-cultural
facilities were put into opera-
tion. Special attention was paid to
the housing issue: 645 thousand
square metres of housing were
commissioned. The implementa-
tion of an innovative project has
also continued - the construction
of the second stage of the first
«smart» city of Arkadag of the
country.

Social policy remains an ab-
solute priority of the state poli-
cy. During an expanded meeting
of the Cabinet of Ministers on the
13" of February, President Serdar
Berdimuhamedov presented the
parameters of the Investment
program for 2026, which will be-
come a record number of commis-
sioned social facilities.

According to the approved
plan, more than 900 thousand
square metres of housing will be
commissioned across the country
this year. Special attention is paid
to the educational infrastructure.
The new educational institutions
will accommodate 3380 students,
and pre-school facilities will be
built for 1080 places.

The capital of Turkmenis-
tan will continue its transforma-
tion. This year, Ashgabat plans
to complete the construction of
30 residential buildings in the
Parahat-7 massif along with shop-
ping malls and household facilities,
46 modern residential buildings in
the Buzmeyin district, as well as
127 two-storey cottages and a
multidisciplinary cultural centre
with 4 000 seats.

Healthcare will also receive a
powerful boost due to the opening
of several high-tech facilities in
the capital at once. Thus, the Inter-
national centre of pediatrics, the
International scientific and clinical
centre of oncology and the Dental
centre will be put into operation in
Ashgabat.

nnyaTtaumio BBegeHo 116 06beKkToB
NPOW3BOACTBEHHORO UM COLMAnbHO-
KyNIbTYpHOro HasHadeHusa. Ocoboe
BHWMaHWe 6bIN0 yOeneHo MWUIULL-
HOMYy BOMPOCY: CAAHO 645 ThicAY
KBagpaTHbIX METPOB HUMbA. TaKmke
npoJosiKeHa peanusauma WHHoBa-
LMOHHOIO MpOeKTa — CTPOUTENILCTBO
BTOPOro 3Tana nepBoro B CTPaHe «yM-
Horo» ropoaa ApKkagar.

CoumanbHaa nonuUTMKa oOCTa-
éTcA  6e3ycnoBHbLIM  NPUOPUTETOM
rocynapcTBeHHoro Kypca. B xope
coctosiBwerocA 13 ¢eBpana pac-
LUMPEHHOro  3acedaHnAa  KabuHe-
Ta MuHuctpoB [lpesungeHT Cepgap
BepabiMyxaMeoB npeacTaBui napa-
MeTpbl VIHBECTULMOHHOM MporpamMel
Ha 2026 roa, KoTopana CTaHeT peKopa-
HOM MO KOJIMYeCTBY BBOAMMbIX COLM-
anbHbIX 06 BHEKTOB.

CornacHo yTBepHaOEHHOMY Mfa-
Hy, B TEKyLLEeM rogy rno BCew CTpaHe
6yneT cmaHo B 3KcnyaTtaumio 60-
nee 900 TbicAY KBagpaTHbIX METPOB
wunba. Ocoboe BHWMaHWe yaeneHo
obpasoBaTenbHON MHOPACTPYKTYpe.
HoBble yyebHble 3aBefeHWA MpUMYT
3380 yyeHMKOB, @ OOLUKOMbHbIX Y4-
perxaeHun bynet noctpoeHo Ha 1080
MecT.

Cronuua TypKkMeHUCTaHa npo-
OOJMKMUT CBOE npeobparkeHne. B Tery-
weM rogy B Awxabage nnaHupyetcA
3aBepLUnTb CTponTenbecTBo 30 MUbIX
JoMoB B Maccue [lapaxat-7 BMecTe
C TOProBbIMU LIeHTpaMK U 06 beKTaMM
ObiTa, 46 COBPEMEHHbIX MUIbIX [OMOB
B bro3aMennHCcKoM 3Tparne, a Take 127
OBYX3TarKHbIX HKOTTEOEN U MHOro-
NPOGUNbLHBLIA KyNbTYpPHBIA LEHTP Ha
4000 mecr.

30paBooXpaHeHWe TaK¥e Mo-
NYYUT MOLLHBIA MMMynbC b6naronaps
OTKPbLITMIO CPa3y HECKOMBbKMNX BbICOKO-
TEXHONIOMMYHbIX 06 BEKTOB B CTOMULLE.
Tak, B Awxabage 6ynyT BBefeHbl B
CTpon MeayHapoOHbIM LEHTp ne-
amatpun, MexayHapoaHbI Hay4HO-
KIVHUYECKUIA LLEHTP OHKOMOMUMK U
CromMaTonornyecku LEeHTp.



Asgabatda Halkara pediatriya mer-
kezi, Halkara onkologiya ylmy-kliniki
merkezi we Stomatologiya merkezi
ulanmaga berler.

Mundan basga-da, yurdumyzyn
meshur sypahanasy bolan «Argman»
sypahanasynyn mimkingilikleri gi-
neler. Bu yerde 400 orunlyk taze bi-
nalar toplumy acylar. Bu bolsa has
kop sanly rayatlarymyza onayly sert-
lerde saglyklaryny dikeltmage mim-
kingilik berer.

Maksatnamada ulag diziimini
we bilim ulgamyny 6sdiirmage, sebit-
lerde ilatyn yasayys-durmus sertlerini
gowulandyrmaga ayratyn (ins berilyar.

Su yyl ulag we energetika pu-
daklary dgin ahmiyetli yyl bolar.
Dowlet Bastutanymyz birndce mo-
him desgalaryn ulanmaga beriljek-
digini malim etdi.

Seylelikde, su yylda yurdumy-
zyn Ustasyr gecirijilik ukybyny os-
diirmekde maohim tapgyr bolan
«Asgabat - Tirkmenabat» yokary
tizlikli awtomobil yolunyn «Mary -
Turkmenabat» boleginin acylys da-
barasy bolar. Seyle hem Balkan we-
layatynyn Gyzylarbat etrabynda kop
ugurly elektrik stansiyasy, Tirkmen-
basy etrabynyn Guwlymayak saher-
cesinde yasayys jaylary we binalar
toplumy ulanmaga berler.

Turkmenistan yokary hinarli
isgarleri tayyarlamak we rayatlaryn
yasayys derejesini yokarlandyrmak
ugruny yzygiderli dowam etdiryar.
2026-njy yylda Tirkmen ddéwlet bi-
nagarlik-gurlusyk institutynyn we
Seyitnazar Seydi adyndaky Tirkmen
dowlet mugallymgylyk institutynyn
dowrebap taze binalar toplumlary
hem dabaraly acylar.

Dowlet Bastutanymyz ilatyn
yasayys-durmus sertlerini gowulan-
dyrmak maksady bilen, awtomobil
yollarynyn, aragatnasyk, suw, gaz,
elektrik  Upjlncilik  ulgamlarynyn,
suw we lagym arassalayjy desgala-
rynyn gurlusygyna ep-esli serisdele-
rin goyberiljekdigini belledi.

Tiirkmen Déwlet habarlar gullugy.

Furthermore, the renowned
health resort of the country, the
«Archman» sanatorium, will ex-
pand its capacity with the opening
of a new 400-bed building, allo-
wing even more citizens to im-
prove their health in comfortable
conditions.

Special attention in the prog-
ram is given to the development
of transport infrastructure and the
education sector, as well as to im-
proving living conditions in the re-
gions.

The current year will be sig-
nificant for the transport and en-
ergy sectors. The head of state
announced the commissioning of
several key facilities.

Thus, this year will see
the opening of the «Mary-
Turkmenabat» section of the
«Ashgabat-Turkmenabat» high-
speed highway, an important
stage in developing the country’s
transit potential. A multi-profile
power plant in the Gyzylarbat dis-
trict will also be put into operation,
along with residential buildings
and a complex of facilities in the
settlement of Guvlymayak in the
Balkan province.

Turkmenistan continues its
course toward training highly
qualified specialists and improving
citizens’ quality of life. In 2026,
modern building complexes of the
Turkmen state institute of archi-
tecture and construction and the
Turkmen state pedagogical insti-
tute named after Seyitnazar Seydi
will open their doors.

The head of state also ad-
ded that, in order to improve so-
cial and living conditions for the
population, significant funds will
continue to be allocated for the
construction of highways, com-
munication systems, water, gas
and power supply networks, as
well as water management and
treatment facilities.

State News Agency
of Turkmenistan.

Kpome ToOro, pacwumput cBou
BO3MOXKHOCTW 3HaMeHWTaA 30paBHU-
La CTpaHbl — caHaTopui «ApyMaH»,
roe OTKpPoeTcA HoBbIM Kopnyc Ha 400
MECT, 4YTO MO3BOJSIUT eLlé 6osbLieMy
KONMYeCTBY rpaxaaH nonpasuTb 340-
poBbe B KOMPOPTHbIX YC/TOBUSAX.

Ocoboe BHWMaHWe B NporpaMme
yOesnieHo pasBUTMIO TPAHCMOPTHOM UH-
dpacTpyKTyphbl 1 chepbl 0bpasoBaHmA,
YNyYLLUEHMIO YCIIOBUI HU3HU B permo-
Hax.

TeKyLWwun rog CcTaHeT 3HaKOBbIM
[OJ1A TPAHCMOPTHOM OTPacsiv U aHepre-
TUKK. [NaBa rocygapctea aHOHCUMpPO-
Bas BBOA B 3KCMJlyaTaumio pAga Kio-
YeBbIX 06EKTOB.

TaK, B HbIHELLHEM oy COCTOUT-
CA OTHPbITUE y4acTKa «Mapbl — TypkMe-
HabaT» BbICOKOCKOPOCTHOM aBToMaru-
ctpanu «Awxabag - TypkMmeHabat»,
BaKHEMLLEro 3Tana B pasBUTUK TpaH-
3UTHOrO MOTEeHUMana CTpaHbl, cOaHbl
B 3Kcnayataumio MHoronpoduibHan
3MeKTpocTaHuMa B KusbinapbatckoM
3Tpane, a TakMKe Kusble JoMa U KOM-
NneKc 30aHU B NocénKe NyBnbiMank B
BankaHckoM BenasTe.

TypKkMeHuCcTaH npofonxaer
KypC Ha MOArOTOBKY BbICOKOKBA-
NMUPMUMPOBAHHBIX KagpoB U MOBbI-
LUEeHWe KayecTBa ¥U3HU rpaxaaH. B
2026 rogy pacnaxHyT CBOW OBEpPU CO-
BPEeMeHHble KOMMJIEKCbI 34aHUM TypK-
MEHCHKOI0 rOoCyOapCTBEHHOIO apXu-
TEKTYPHO-CTPOUTESIBHOMO  MHCTUTYTa
M TypKMEHCKOro roCydapCTBEHHOMO
negarornyeckoro UHCTUTYTa UMEHM
CenntHasapa Cengm.

[naBa rocygapcrBa Takrke [.o-
MOJSIHWAL, YTO B LIeNAX Yy4LLIeHUs co-
LMaNbHO-6bITOBLIX YCITOBUMA  HU3HM
HaceneHWA NPOAOIKUTCA BblOeNIeHNe
3HauUTesIbHbIX CPeACTB Ha NPORIAOKY
aBTOMOOWIbHBIX 4OPOr, CUCTEM CBA-
3K, BOLO-, ra3o-, 3HepProcHabKeHus,
CTPOUTENBCTBO BOOHBLIX U OYUCTHbBIX
COOpPYHEHUN.

FNocydapcmaeHHoe
UHpopMayuoHHoe azeHMcmao
TypkmeHucmaHa.
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HIGH INDICATORS
OF MODERN CONDITIONS
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urt abadan, halk agzybir
bolanda her bir ugurdaky
yhlasly cekilyan zdahmet
ustunliklere  beslenyar.
Muna das-toweregi synlanyfnda-
da g0z yetirip bolyar. Binagar-
lik ayratynlyklary bilen 6zbolusly
gozelligi doredyan dowrebap bi-
nalaryn, yasayys jaylaryn kesbini
synlanyiida bagtyyar halkymyzyn
esretli yasaysyndan habar beryar.
Bu babatda yurdumyzyn her bir
rayaty 6z zahmet cekyan ugry bi-
len bagly buysanjyny aydanda-da
goz yetirmek bolyar. Sebabi is-
lendik ugurda gazanylyan yokary
netijeler dowletimiz tarapyndan
doredilyan gin sertlerin esasynda
amala asyrylyar. Muny biz saglyk
ulgamynyn wekilleri hokmiinde
arkayyn aydyp bilyaris.

Ynsan saglygy yurdumyzyn
in gymmatly baylygy hasaplan-
yan ajayyp Diyarymyzda saglygy
gorayys ulgamyny dowrebap Os-
dirmek ugin durmusa gegcirilen
beyik isler sanardan kan. Seyle
uly islerin ahlisi sazlasykly yag-

hen a country pros-
pers and the peo-
ple act as a single
whole, achievements

gained through selfless labor in
all directions are rewarded with
success. This can be judged
even in what we see around us.
Looking at modern buildings and
residential houses, which create
unique beauty thanks to their ar-
chitectural features, we see the
blessed life of our happy people.
This can also be confirmed when
every citizen of our country ex-
presses admiration for the field
in which he or she works. Be-
cause high results in any sphere
are attained on the basis of broad
opportunities created by our
state. We, as representatives of
the healthcare sector, can state
this with confidence. In our re-
markable country, where human
health is regarded as the state's
most valuable asset, more than
sufficient large-scale work is
being carried out to modernize

orga CTpaHa npoLBeTa-
€T, @ Hapopg Kak eduHoe
Luenoe, OOCTUMKEHMA ca-
MOOTBEPKEHHBIM TPYOOM
BO BCEeX HanpaBieHUAX BO3Ha-
rparkgatorca ycrnexamun. 06 3tom
MOXHO CyOuUTb Qare Mo ToMmy,
YTO Mbl BUOUM BOKpyr. [NAQA Ha
COBPEMEHHbIe 30aHUA U Xusble
OOoMa, KoTopble 6rnarogapa CBOUM
APXUTEKTYPHBIM 0CcobeHHOCTAM
CO30aloT HenoBTOPUMYIO Kpaco-
Ty, Mbl BUOMM 61aroc/ioBeHHyio
HM3Hb HaLUMX CYaCTNMBbIX Jio-
aen. B 3ToM MoHO ybeautbca U
TOrga, Korga Karabli rpaxaaHuH
Hallel CTpaHbl BblparkaeT CBOE
BOCXWLLEHME, KacalolleecAd Ha-
npaeneHua, rae cam Tpyautca. Mo-
TOMY YTO BbICOKME pe3yfibTaThl, B
nobon obnacTM JocTuraloTca Ha
OCHOBE LUMPOKNX BO3MOMKHOCTEWN,
CO30aHHbIX HALUMM roCy4apCTBOM.
Mbl, Kak npeOcTaBUTENIM CEKTO-
pa 30paBOOXpPaHEHMA, MOMXKEM C
YBEPEHHOCTbI0 3TO yTBEpHAaTb.
B Hawen 3aMevaTenbHoOM cTpaHe,



dayda ilatymyzyn sagdyn yasa-
yys durmusyna gonukdirilyar.
Munun Ggin ilkinji nobatda bu
ugurda halkymyza ulanylmaga
berlen binalar hakynda aytmak
mohimdir. «Halkymyzyn sagly-
gyny goramak, yurdumyzyn ada-
dancgylygyny gazanmak bizin in uly
maksadymyzdyr» diyyan, hormatly
Prezidentimizin bastutanlygynda
saglygy gorayys ulgamyny 0s-
dirmekde agirt uly isler durmusa
gecirilydr. Kabul edilen milli we
dowlet maksatnamalary esasynda
paytagtymyzda hem-de welayatla-
rymyzda Butindlinyd Saglygy Go-
rayys Guramasynyn olcegine layyk
gelyan bejeris-anyklayys merkez-
leri, sypahanalar, yerli cig maldan
derman serisdelerini 6ndiryan
dowrebap karhanalar, hazirki za-
man ylmy-kliniki merkezleri, sag-
lyk oyleri yzygiderli gurlup ulan-
maga berilyar.

Yurdumyzda «Arkadag Medi-
sina Klasteri Menejment» karha-
nasynyn doéredilmegi bilen, dirli

the healthcare system. All these
large-scale efforts are harmoni-
ously directed toward a healthy
lifestyle for our population. In
this regard, first of all, | would
like to speak about the buildings
that have been commissioned for
our people in this field. «Protec-
ting the health of our people
and achieving national unity are
our main goals», says our res-
pected President, who leads the
development of the healthcare
system of our country. On the
basis of adopted national and
state programs, treatment and
diagnostic centers, sanatoriums,
modern enterprises for the pro-
duction of medicinal preparations
from local raw materials, modern
scientific and clinical centers,
and medical centers meeting the
standards of the World Health
Organization are being built and
commissioned in the capital and
the regions.

rae 340poBbe YesT0BEKA CHMTAETCA
CaMbIM LLeHHbIM [OCTOAHWEM oCy-
JapctBa BefeTcA bonee YeMm poc-
TaTOYHO MacluTabHor paboTbl Mo
MOLEepHM3aL N CUCTEMbI 34paBo-
oxpaHeHuA. Bce 3Tn MacwiTabHble
paboTbl FapMOHUYHO HanpaBfeHbl
Ha 340poBbIM 06pa3 MU3HU HaLle-
ro HaceneHus. M 3pecb, npexpge
BCero, xoTesiocb 6bl paccKasaTtb 0
30aHuAX, BBEAEHHbIX B 3KCMya-
TauuMio ANA Halero Hapoaa B 3TOM
HanpaeneHun. «3awmTa 340po-
BbA Hallero Hapoda W OOCTUMKe-
HMe HauMOHanbHOro eauHCTBa
— Halla rnaBHas Lenb», — FoBo-
pUT Hall yBarkaeMbln [pesngeHT,
BO3rNaBNALMA pasBUTUE CUC-
TeMbl 3[0paBOOXPaHEHWUA Hallen

cTpaHbl. Ha ocHoBe MpUHATBLIX Ha-
LUMOHanbHbIX U rOCydapCTBEHHbIX
nporpamMM B CTOSIMLE U permoHax
CTPOATCA W BBOAATCA B 3KCMya-
Taumio ne4yebHO-ANArHOCTUYECKME
LLeHTpbl, CAHaTOpUK, COBPEMEHHbIE
npeanpuATMA MO MPOU3BOACTBY

BUHIMKNLOOD / SININIAIIHDY / I TMIINQLSA
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gornusli lukmangylyk serisdeleri-
nii oniimgiligi yola goyuldy. Umu-
man, saglygy gorayys ulgamynda
gurlup ulanmaga berilyén yokary
amatlyklar bilen Gpjin edilen bi-
nalaryn her biri hakynda ayratyn
sohbet edip bolar. Paytagtymyzyn
merkezinde ylmyn in sonky gaza-
nan dowrebap taze lukmangylyk
enjamlary we tehnologiyalary bi-
len Upjin edilen diinya tejribesine
layyk gelyan 400 orunlyk Halka-
ra sagaldys-dikeldis merkezinin
hem-de 250 orunlyk Halkara fi-
ziologiya ylmy-kliniki merkezinin
acylyp ulanmaga berilmegi muna
doly sayatlyk edyar.

Mundan basga-da «Turkme-
nistanda sypahana ulgamyny 0s-
dirmek boyunga 2021-2025-nji
yyllar tgin Milli maksatnaman la-
yyklykda, yurdumyzyn sypahana
ulgamyny o6sdiirmage gonukdiri-
len toplumlayyn isler amala asy-
rylyar.

Gahryman Arkadagymyzyn,
Arkadagly Gahryman

Serdarymyzyn taysyz tagallala-
ry netijesinde sypahanalarda on-
debaryjy tejribeler ornasdyrylyar.
Olaryn maddy-enjamlayyn binyady

With the establishment in
the country of the enterprise
«Medical cluster management
Arkadag», the production of va-
rious types of medical equipment
has been organized. In general,
it is possible to speak separate-
ly about each of the healthcare
system buildings that have been
built and commissioned, all of
which provide a high level of
comfort. There are too many of
them. This is clearly demonstra-
ted by the opening and commis-
sioning in the center of the capital
of the International rehabilitation
center with 400 beds and the In-
ternational physiological scien-
tific and clinical center with 250
beds, equipped with the latest
modern medical equipment and
technologies and meeting world
standards.

In addition, in accordance
with the «National program for
the development of the sana-
torium system of Turkmenistan
for 2021-2025», comprehensive
work is being carried out to de-
velop the country’s sanatorium
system. Thanks to the tireless
efforts of the respected Hero

NEKapCTBEHHBbIX MpenapaToB U3
MECTHOIO Cblpbfl, COBPEMEHHbIE
Hay4YHO-KIMHUYECKNE LEeHTpbl U
MeOMLUMHCKME LEHTpPbIl, COOTBET-
CTBYylOLLME CTaHOapTaM BcemmnpHom
OpraHv3sauum 34paBooXpaHeHuA.
C co3paHueM B cTpaHe npef-
npuATMA «MeauuMHCKMIA KnacTep
ynpaenieHuA ApKagar» HanaxeHo
NMpOM3BOACTBO Pa3fiMYHbIX BWOOB
MeZMUMHCKoro obopydoBaHua. B
LLesIOM, MOMHO OTAE/IbHO paccKa-
3aTb O KaXKAOM W3 MOCTPOEHHBIX U
BBEAEHHbIX B 3KCMyaTaumio 3aa-
HWA CUCTEMbl 3paBOOXPaHeHMA,
o6ecneyeHHbIX BbICOKUM YPOBHEM
KoMdopTa. MX cnvwKoM MHoro.
3T0 HarnAgHO OEMOHCTPUpYeT OT-
KpbiTe M BBOA B 3KCMyaTaumio

MeayHapogHoro peabunuta-
LMOHHOIO LeHTpa Ha 400 wmecr,
MeayHapogHoro —  ¢wusmono-

MMYECKOro Hay4YHO-KIIMHUYECKOro
LeHTpa Ha 250 MecT, OCHALLEHHbIX
HOBEWLUWUM COBPEMEHHbIM Meau-
LMHCKMM 060pyJ0BaHNEM U TEXHO-
NOrUAMK B LLEHTPE CTONMLbI, OTBe-
YaloLLMMM MUPOBbIM CTaHAAPTaM.
KpoMe TOro, B cooTBeT-
ctBUM ¢ «HaumoHanbHoM npo-
rpaMMon pasBUTUA CaHATOPHOM
cucteMbl TypKMeHucTaHa Ha 2021-
2025 roabl» BeOETCA KOMMJIEKCHAA
paboTa Mo pasBUTMIO CaHATOPHOM
cucteMbl cTpaHbl. bnarogapa He-
YCTaHHbIM YCW/IMAM  YBaXKaemoro
[epoa Apkagara, yBarkaemoro
MNpe3npgeHta Apragarnel [epos
Cepoapa B caHaTopuAx BHeapA-
loTcA nepefoBble MeTodbl paboThl.
[ocToAHHO yKpennAeTcA UX MaTe-
puanbHo-TexHu4eckasa 6asa. Obe-
crneyYeHne OenCTBYIOLUMX B CTpaHe
caHaTopueB, TakMX KaK «Berzenni»,
«Arcmany, «Yyly suw», «Bagabat»,
«Farap», «Bayramaly», «Awazay,
«Dasoguz», WHHOBaLMOHHbIM
MeOULMHCKUM obopynoBaHu-
€M CBUOeTeNbCTBYeT 0 CO34aHUM
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yzygider pugtalandyrylyar. Yur-
dumyzda hereket edyan «Berzen-
Ri», «Ar¢many, «Yyly suw», «Ba-
gabat», «Farap», «Bayramaly»,
«Awaza», «Dasoguz» sypahana-
larynyii innowasion lukmangylyk
enjamlary bilen Upjin edilmegi
ilatymyzyn yokary hilli bejergi al-
maklary, saglygyny dikeltmekleri
Ucin ahli zerur sertlerin doredil-
yandiginin subutnamasydyr. Gu-
rulyan taze binalaryn, seyle hem
durky tazelenyan binalarda alnyp
barylyan islerin hil derejesi bilen
lukman Arkadagymyzyn yzygider
gyzyklanyp durmagy halkymyzyn
aladasynynn hemise (nsdedigini
gorkezyar. Paytagtymyzyn cak-
lerinde bar bolan we taze gurul-
yan saglyk merkezlerininn yagda-
yy, olaryn gurlusyklarynda alnyp
barylyan isler barada Gahryman
Arkadagymyzyn degisli yolbascy-
lara degerli maslahatlaryny berip
durmagy isin has-da yokarlanma-
gyna itergi beryar.

Bilsimiz yaly, paytagtymyzyn
gunorta kinjeginde hazirki za-
man talaplaryna layyk gelyan we
yokary derejede enjamlasdyry-
lan saglyk merkezlerinifi toplumy

. “ . v r'.-:. s o e

Arkadag, and the respected
President Arkadagly Hero
Serdar, advanced working meth-
ods are being introduced in sana-
toriums. Their material and tech-
nical base is being continuously
strengthened. The provision of
sanatoriums operating in the
country, such as «Berzeiiiii»,
«Ar¢many, «Yyly suw», «Baga-
bat», «Farap», «Bayramaly»,
«Awaza» and «Dasoguz», with
innovative medical equipment
testifies to the creation of all the
necessary conditions for our po-
pulation to receive high-quality
treatment and health restoration.
The constant attention of doctor
Arkadag to the quality of newly
constructed buildings and to the
level of work in buildings un-
dergoing reconstruction shows
that our state always treats the
concerns of our people with
care. In this regard, instructions
and valuable advice of Hero
Arkadag to the relevant officials
play a special role in improving
the quality of work, the condition
of existing and newly built medi-
cal centers as well as in carrying
out their construction.

BCeX Heob6XoAMMbIX YCNOBUM ANA
MOSlydYeHUA  HaLLUMM  HacesleHu-
€M BbICOKOKA4YeCTBEHHOr0 neve-
HWA U BOCCTAHOBNEHUA 3[0POBbA.
[ocToAHHBIN  MHTepeCc  OoOKTopa
ApKapara K KayectBy CTpPOALLMXCA
HOBbIX 3[aHWIA U YPOBHIO paboT B
30aHMAX, HAXOOALLUMXCA HA PEKOH-
CTPYKLMW, MOKa3blBaeT, YTO Halle
rocyAapcTBo Bcerga ¢ BHUMaHWeM
1 3a60TOM OTHOCUTCA K HalleMy
Hapody. B 3TOM oOTHoOLueHuM yKa-
3aHMA M UeHHble coBeTbl [epoA
Aprkapara COOTBETCTBYIOLLMM py-
KoBOOWUTENAM  urpalT  ocobyio
poSib B NOBbILLEHWM KayecTBa pa-
60Tbl, COCTOAHWM CYLLLECTBYIOLLIMX U
BHOBb MOCTPOEHHbIX MeANLMHCKNX
LEHTPOB a TaKe B NpoBedeHUu
paboT Mo 1x CTPOUTENLCTBY.

Kak n3BecTHo, B 10XKHOM YacTu
CTONMULBl PACrOSIOKEH KOMIJIEKC
MeOMLIMHCKUX LeHTpOB, OTBeYalo-
LLUMX COBPEMEHHbIM TpeboBaHWAM
N OCHAaLLEHHbIX NepenoBbiIM 060-
pyaoBaHueM. B 3Tux MeanumMHCKNX
yYperOeHUAX, COOTBETCTBYIOLLMX
MeXayHapoOHbIM CTaHdapTaM, Ha-
leMy Hapody mnpenocTaBaAlnTCA
BbICOKOKAYeCTBEHHblE  MeaWLMH-
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yerlesyar. Bu kiinjekdaki halkara
Ulidlerine layyk gelyan saglygy
gorayys edaralarynda halkymyza
yokary hilli lukmangylyk hyzmat-
lary hodrlenyar.

Seyle hem, Gahryman
Arkadagymyz lukmancylyk eda-
ralarynyn durkuny tazelemek bilen
baglanysykly meselelere tayyarlyk
gormek babatda degisli yolbascy-
lara maslahat berdi. Gézeggiligin
caklerinde Milli Liderimiz Indira
Gandi adyndaky orta hiindr okuw
mekdebinin  gurulmagynyn we
toplumyn yanynda lukmangylyk
boyunca bilim beryan mugallym-
lar, ayratyn-da yas mugallymlar
Ugin yasayys jaylarynyn, talyplar
Ucin bolsa umumy yasayys jay-
larynyn gurulmagynyn maksada
layyk boljakdygyny aytdy. Sebabi,
Gahryman Arkadagymyzyn nyg-
taysy yaly lukmancylyk edarala-
rynyn bir yerde yerlesmegi yasla-
ryn hiinar taydan kamillesmegine,
olaryn lukmangylyk ylmynyn kar-
lerini we usullaryny 6zlesdirmek-
lerine, amaly taydan tejribe topla-
maklaryna onyn tasirini yetirer.

Sonky yyllarda paytagtymyzyn
demirgazyk kiinjeginde hem yagny,
«Coganly» yasayys toplumynda ha-
zirki zaman saglyk merkezlerinin
toplumy emele geldi. Saherifi mer-
kezi kinjeginde yerlesyan saglyk
merkezlerinif, gurlusygy tamam-
layjy tapgyrda alnyp barylyar. So-
laryn arasynda gontiden-goni bizin
0z hiinarimize degisli Stomotologi-
ya merkezi hakynda ayratyn durup
ge¢mek has-da yakymly.

2023-nji yylda Gahryman
Arkadagymyzyin  gatnasmagyn-
da lukmancgylyk desgalary bolan
Halkara onkologiya ylmy-kliniki
merkezinii, Stomatologiya mer-
kezinin we Halkara pediatriya
merkezinii diybini tutmak daba-
ralary boldy. 80 orunlyk taze Sto-
matologiya merkezinde bu ugurda
isleyan lukmanlar {gin ahli amat-

As is known, a complex of
medical centers meeting modern
requirements and equipped with
advanced equipment is located
in the southern part of the capi-
tal. In these medical institutions,
which meet international stan-
dards, our people are provided
with high-quality medical ser-
vices. The Leader of the nation
gave recommendations to the
relevant bodies on preparing is-
sues related to the reconstruc-
tion of these medical institutions.
Also noted that it would be expe-
dient to build a secondary medi-
cal vocational school named after
Indira Gandhi in this area, as well
as, next to the complex, residen-
tial buildings for this school, es-
pecially for young teachers, and
dormitories for students. As Hero
Arkadag emphasizes, the place-
ment of medical institutions in
one location will have a positive
impact on the professional de-
velopment of young people, their
mastery of skills and methods of
medical science, as well as on
the acquisition of practical expe-
rience.

In recent years, a complex
of modern medical centers has
been formed in the northern part
of the capital, in the residential
complex «Coganly». The cons-
truction of medical centers lo-
cated in the central part of the
city final stage. Among them, the
Dental center, which is directly
related to our specialty, is of par-
ticular interest.

We all remember that in
2023, with the participation of
our Hero Arkadag, solemn cere-
monies were held to lay the first
stone of the International scien-
tific and clinical center of oncolo-
gy, the dental center, and the In-
ternational pediatric center. The
new Dental and maxillofacial sur-
gery center with 80 beds provides

CKue ycnyru. Jlngep Haumm gan
peKoMeHOaLUMM COOTBETCTBYIOLLNM
opraHaMm no noAroToBKe BOMPO-
COB, CBA3aHHLIX C PEKOHCTPYKLIMEN
3TUX MEOMLMHCKUX Y4YperaeHuN.
TaK e oTMeTun, YTo 6bI10 bbI Le-
necoobpasHo NOCTPOUTbL B 3TOM
palioHe cpefHIoW MeaULMHCKYI0
npodeccMoHanbHylo LKoY WMe-
HU UHaunpel MaHOu, a TakKe pAgOM
C KOMIIEKCOM - XuWfible Kopnyca
0014 npenoaBartesiei 3TOM LUKONbI,
ocobeHHO onAa MonoAplx npernoaa-
BaTenen, M obLLERUTUA ONA CTy-
neHToB. Kak nog4yepkuBaet Nepoi
ApKagar, pasmelleHue MeOuuuH-
CKUX YYperaeHUn B 0OHOM MecTe
OKarKeT MOJIoXKUTENIbHOE BNUAHUE
Ha npodeccrMoHanbHoe pas3BuTHE
MOJI0OEHN, OCBOEHME UMW HaBbl-
KOB U MeTo[0B MedMLIMHCKON Ha-
YKM, @ TaKKe Ha npuobpeTeHue
NMPaKTUYECKOr 0 OMbITa.

B nocnegHue rogpl B cesep-
HOM YacTW CTONMUUbI, B MUIOM
KoMnnekce «YoraHnbl», chopmu-
POBancA KOMIMNEKC COBPEMEHHbIX
MeOULUMHCKMX LeHTpoB. CTtpou-
TeNbCTBO MeOULMHCKUX LEHTPOB,
PacronoXeHHbIX B LIeHTpanbHOM
YacTu ropofa HaxoguTcA Ha 3a-
BepliawoLien cragun. Cpeom Hux
ocobeHHO WHTepeceH CTomatono-
FMYeCcKUA LLeHTp, HernocpeacTBeH-
HO CBA3aHHbIM C Halllel cneumanb-
HOCTbIO.

Bce Mbl noMHuM, yTo B 2023
rogy npu yyactum Hawero [epos
Apkapara COCTOANUCL  TOpMKe-
CTBEHHblE LEPEMOHUN 3aKNagKu
nepBoro KamHAa MerwpoyHapogHo-
ro Hay4HO-KIIMHWYECKOro LeHTpa
oHKonornn, CToMaTonornyeckoro
LeHTpa n MexayHapoaHoro negu-
aTpudyeckoro ueHTtpa. Hosbit Cto-
MaTONIOrMYECKUI U YeSTIOCTHO-/TN-
LLeBOM XMPYPruveckni LeHTp Ha 80
MecT obecneymBaeT Bce yaobcTBa
OnA Bpayen, paboTalolimx B 3TOM
obnactun. Co3gaHue 60nbLUMX BO3-



lyklar g6z oniinde tutulyar. Agyz
boslugynyn kesellerinini onini al-
mak, olary irki dowiirde anykla-
mak we netijeli bejermek Ugin uly
mumkingiliklerin doredilmegi ila-
tymyza yokary hilli hyzmatlary yo-
la goymaga itergi berer. Bu ugur-
da isleyan lukmanlara okuwlary
guramak, olaryn bilim derejelerini
we hiinar kamilligini yokarlandyr-
mak Ugin ahli sertler dorediler.
Merkezde adamlaryn saglygyny
berkitmek, olara yokary hilli lik-
mangylyk komegini bermek Ugin
hazirki zaman lukmangylygynyn in
dowrebap tehnologiyalary ornas-
dyrylar. Bu bolsa nasaglaryn sag-
lyk yagdayynyi gowulanmagyna
yardam eder.

Gurbandurdy ORAZOW,

Myrat Garryyew adyndaky
Tiirkmenistanyn Déwlet lukmangylyk
uniwersitetiniri terapewtik stomatologik
kafedrasynyn assistenti, lukmangylyk
ylymlarynyn kandidaty.

all conveniences for physicians
working in this field. The creation
of broad opportunities for preven-
tion, early diagnosis, and effective
treatment of diseases of the oral
cavity will contribute to impro-
ving the quality of the services
we provide. All conditions will
be created for organizing train-
ing for physicians working in this
field, raising their level of edu-
cation and professionalism. The
center will implement the most
advanced technologies of modern
medicine to strengthen people’s
health and ensure the provision
of high-quality medical care. This
will contribute to improving the
health of patients.

Gurbandurdy ORAZOV,

associate professor of the department
of therapeutic dentistry of the State
medical university of Turkmenistan
named after Myrat Garryyev,
candidate of medical sciences.

MOMKHOCTEN [ANnA  NpoPUIaKTUKK,
paHHeN OAMarHOCTUMKU U 3G deKTUB-
HOro JfiedyeHus 3abonieBaHUA Mo-
noctn pta byget cnocobcTBoBaTh
MOBbILLEHMI0O KayecTBa NpeaocTaB-
nAeMbIx Hamu ycnyr. byayT co3ga-
Hbl BCE YCNOBUA AJ1A OpraH13aumm
obyyeHus Bpaden, paboTawoLmx
B 3TOM 0611acTW, MOBbLILLEHMA WX
ypoBHs 06pa3oBaHuUA U Npodeccu-
oHanusMa. LleHTp 6yneT BHeOpATb
caMble nepefoBble TEXHOI0MUK CO-
BPEMeHHON MeOWUMHbI ONA yKpe-
nneHVs 300poBbA Nioaen u obe-
CMeYeHNA NX BbICOKOKAYeCTBEHHOM
MeMUMHCKOM mnoMmolbio. 310 6y-
OeT crnocobcTBoBaTh YNy4LLEeHMIo
300pOBbA NaLMEHTOB.

TypbaHdypdel OPA30B,

doyeHm Kagedpol e4ebHol
cmomMamoroauu ocydapcmaeHHo20
MeduYUHCK020 yHUBepcumema
TYPKMEHUCMAHA UM.

Mypama lappelesa, KaHdudam
MEeOUYUHCKUX HAYK.

BUHIMKNLOOD / SININIAIIHDY / I TMIINQLSA
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CONSTRUCTION AND ARCHITECTURE OF TURKMENISTAN
CTPOUTE/NIbCTBO U APXUTEKTYPA TYPKMEHUCTAHA

ROAD CONSTRUCTION IN
TURKMENISTAN: DEVELOPMENT
THROUGH INNOVATION

%
¥

" B TYPKMEHWCTAHE: PA3BUTH
NYTEM UHHOBALIUIA
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erkarar dowletin taze ey-

yamynyn Galkynysy dow-

riinde yurdumyzda yol-ulag

infrastrukturasyny doéwre-
baplasdyrmak, ony halkara dlceg-
lerine layyk kdmillesdirmek boyun-
ca gin gerimli isler Ustinlikli alnyp
barylyar. Hazirki zaman yol gurlu-
sygyny tazecil tehnologiyalary we
innowasiya usullaryny ulanmazdan,
seyle hem has berkligi giyclendi-
rilip tayyarlanan, ekologiya taydan
arassa gurlusyk serisdelerini ulan-
mazdan goz onine getirmek mim-
kin daldir. Yurdumyzda gurulyan
awtomobil yollarynda innowasiya
usullarynyn ginden peydalanylmagy
difie bir gurlusygyn hilini we depgi-
nini artdyrman, eysem, olaryn uzak
wagtlayyn ygtybarly hyzmat etmegi-
ni hem {pjin edyar. Taze tehnologik
cozgitler bilen gurlusyk serisdele-
rinin ornasdyrylmagy yol gurlusy-
gynyn ykdysady taydan netijeliligini
yokarlandyryp, hyzmat c¢ykdajylary-
nyi ep-esli azalmagyna mimkingi-
lik doredyar. Innowasion ¢ozglitle-
rin ulanylmagy yol-ulag ulgamynyn
howpsuzlygyny we hereketin kadaly
Uznuksizligini Gpjln edyar. Bu bolsa
yurdumyzyn ykdysady 6stsine, hal-

n the era of Revival of the

new epoch of a powerful state,

Turkmenistan is successfully

carrying out large-scale ef-
forts to modernize its road and
transport infrastructure and bring
it in line with international stan-
dards. Modern road construction
cannot be imagined without the
use of advanced technologies,
innovative methods, as well as
high-strength and environmen-
tally friendly construction ma-
terials. The widespread appli-
cation of innovative solutions in
the construction of motor roads
in the country not only improves
the quality and pace of construc-
tion, but also ensures their long-
term reliability. The introduction
of new technological approaches
and modern materials increases
the economic efficiency of road
construction and significantly re-
duces maintenance costs. The
use of innovative technologies
enhances road safety and ensures
stable, uninterrupted transport

connectivity. All of this has a pos-
itive impact on the country’s eco-
nomic development, strengthens
regional and international coo-

apy BosporgeHuAa HoBow

3MOXW MOrYLLECTBEHHOMO ro-

cynapctBa B TypKMeHUCTaHe

yCreLHo BegyTcA LUMPOKO-
MacluTabHble paboTbl Mo MoOepHU-
3aUMM  [OPOXKHOM WHGbpPaCTPyKTyphbI
W npvBedeHVio eé B COOTBETCTBUE C
MedyHapoaHbIMU cTaHdapTamu. Cos-
peMeHHOe [OpPOXKHOE CTPOUTENBCTBO
HEBO3MOXHO NpeACcTaBuUTb 6e3 NpuMe-
HEHWA MepenoBbIX TEXHOOMUN U WH-
HOBAaLMOHHbIX METOMO0B, a TaKKe 6e3
UCTOMNb30BaHUA BbICOKOMPOYHbIX, KO-
noruyeckM BesonacHbIX CTpouTeSb-
HbIX MaTepuanos. LLupokoe BHefpe-
HWe WHHOBALMOHHBLIX PELUeHUA npu
CTPOUTENLCTBE aBTOMOBUIEHBIX AOpOr
B CTpaHe No3BOJIAET HE TOJIbKO NOBbI-
CUTb KAYeCTBO M TEMIbI CTPOUTESBCTBA,
HO U obecneynTb WX OONFOCPOUHYHO
HagErHoCTb. Mcnonb3oBaHWe HOBbIX
TEXHOJIOrMYECKUX NOOXOL0B U COBpe-
MEHHbIX MaTepuasioB MOBLILLAET KO-
HOMUYecKylo 3dEKTUBHOCTL LOPOH-
HOro CTPOMUTENbCTBA WM 3HAYUUTENBHO
COKpaLL@eT 3aTpathbl Ha 3KCryaTaum-
OHHoe obcnyxkmBaHue. [MpuMeHeHue
WHHOBALMOHHBIX TEXHONIOMMI Crocob-
CTBYET NOBbILLIEHUIO 6e@30MacHoCTM fo-
POXHOIO OBUMKEHUA U o0becrieunBaeT
cTabunbHocTb U becnepeboliHOCTbL
TPaHCMopTHOro coobuleHns. Bcé ato
OKa3bIBAeT MOJIOMKUTENBHOE BIIMAHUE




kara we sebitleyin hyzmatdaslygyn
berkemegine, ilatynn yasayys-dur-
mus sertlerinii has-da gowulanma-
gyna onyn tasir edyar.

Hormatly Prezidentimizin tay-
syz tagallalary netijesinde yurdu-
myzda gurulyan her bir taze yollar
doéwrebap tehnologiyalara esasla-
nyp, hazirki dowrin talaplaryna do-
ly layyk gelyan yokary hil derejesini
hem-de innowasion 6slisiii ruhuny
0zlinde jemleyar.

Hazirki wagtda yol inZenerleri
awtomobil yollarynyn taslamalary-
nyn tayyarlanysyny diypgoter taze
many-mazmuna eye edyan sanly
tehnologiyalary ginden ulanyarlar.
Seyle awtomatlasdyrylan taslama
ulgamlary geljekki awtomagistral-
laryn jikme-jik 3D modellerini do-
retmdge we taslama islerinde ahli
zerur maglumatlary - yerasty kom-
munikasiyalardan baslap, yer sekili-
nin ayratynlyklaryna, yer we toprak
gatlaklarynynn geologik duziminin
hasiyetnamasyna c¢enli dolulygyna
hasaba almaga mimkingilik déred-
yar.

Sonky yyllarda yol gurlusygy
pudagynda innowasion gurlusyk se-
risdelerini islép tayyarlamak ugrun-
daky 6susler hem-de taze ylmy-teh-
nologik cemelesmeler bilen ayratyn
tapawutlanyar. Bu ugurda alnyp ba-
rylyan isler yol értiiklerinin berkligini
we howpsuzlygyny yokarlandyrma-
ga, seyle hem yiize ¢cykyan ekologik
meseleleri cozmage gin mimkingilik
beryar. Hazirki dowiirde awtomobil
yollarynyn gurlusygynda gaytadan
islenen plastmassadan hem-de re-
zin owuntyklaryndan tayyarlanan ta-
ze gornisli materiallaryn ulanylma-
gy ginden yaybanlanyar. Munun 6zi
hojalyk we oniimgilik galyndylaryna
«ikinji yasayys» berip, olaryn tebiga-
ta dlisyan tasirinifi azalmagyna hem
0zbolusly gosant gosyar.

Turkmenistanda milli awtomo-
bil yol ulgamyny gurmak we déwre-
baplasdyrmak isleri gin gerimde do-
wam etdirilyar. Bu ugurda dunyanin

peration, and contributes to fur-
ther improvements in the popula-
tion’s living standards.

Thanks to the tireless efforts
of the honorable President, every
new road built in Turkmenistan is
based on modern technologies,
fully meets the requirements of
the present time, and embodies
high quality and the spirit of inno-
vative development.

Today, road engineers are
widely using digital technolo-
gies that fundamentally trans-
form the process of developing
road construction projects. Such
automated design systems make
it possible to create detailed
3D models of future highways
and to take into full account all
essential data in the design pro-
cess-from underground utilities
to terrain features, as well as the
geological characteristics of soil
and subsoil layers.

In recent years, the road con-
struction sector has been marked
by significant progress in the de-
velopment of innovative building
materials and the introduction of
new scientific and technological
approaches. The work carried out
in this field helps increase the du-
rability and safety of road surfa-
ces, as well as effectively address
emerging environmental chal-
lenges. Today, new types of ma-
terials made from recycled plas-
tic and rubber crumb are widely
used in highway construction.
This gives household and indus-
trial waste a «second life» and
makes an important contribution
to reducing their environmental
impact.

In Turkmenistan, large-scale
efforts to build and modernize
the national highway network are
actively under way. The experi-
ence of developed countries in
constructing modern high-speed
motorways is being thoroughly
studied and systematically intro-

Ha 3KOHOMWYECKoe pasBUTME CTPaHbI,
YKpensieHne MexayHapoOHoro 1 pe-
rMOHasIbHOro COTPYOHWYECTBa, a Tak-
¥e Ha JanbHenLuee ynyYlleHue ypoB-
HA *M3HM HaceneHus.

BnarogapA HeycTaHHbIM yCUnK-
AM yBarkaeMoro [MpesnaeHTa, Kaaan
HoBaA [gopora, cTposLllanaca B Typk-
MeHWUCTaHe, OCHOBBLIBAETCA Ha CoBpe-
MeHHbIX TEXHOJIOrUAX, MNOSIHOCTBIO CO-
OTBETCTBYeT TpeboBaHWAM BpeMeHM,
Bonsiowas B cebe BbICOKUI YPOBEHb
KauecTBa M QyX MHHOBALMOHHOM O pas-
BUTUA.

B HacToAwee BpeMA OOPOMKHbIE
WHMEHEePbI LUMPOKO UCMONb3YIOT Lnd-
pOBble TEXHOMOI MK, KOTOpble NpuAaatoT
npoLeccy NoaroToBKWM MPOEKTOB aB-
TOMOOUBHBIX A0POr NPUHLMMIMANBHO
HoBOe cofepaHue. Takmue aBToMaTu-
3MpPOBaHHbIE CUCTEMBbI MPOEKTUPOBa-
HMA NO3BONAIOT CO34aBaThb AeTaslbHble
3D-mMomenu 6yoyLimx aBTOMarucTpa-
nen n y4nTbIBaTb NPU NMPOEKTHbIX pa-
6oTax Becb HEO0OXOOMMBIA KOMMIEKC
JaHHbIX — OT NMOA3eMHbIX KOMMYHU-
Kauui 0o ocobeHHocTel penbeda, a
TaKMEe XapaKTePUCTUK reonornyecko-
ro COCTaBa rpyHTa M NoYBbI.

B nocnegHue rogpl otpacnb go-
POMHOIO CTPOUTENBLCTBA OT/IMYAETCH
3HauWTeNbHLIM NPOrpeccoM B paspa-
60TKe MHHOBALMOHHbIX CTPOUTENBHBIX
MaTepuanoB W BHeOPEHWUN HOBbIX Ha-
YYHO-TEXHUYECKUX noaxonos. Beny-
Lupecs B 3TOM HanpaeneHun paboTol
Mo3BONAIT MOBLICUTb MPOYHOCTE U
6€e30MacHOCTb [OPOMHOIO MOKPbITUA,
a TakKe 3QPEeKTUBHO peLuaTb BO3HM-
Kalollme 3Konornyeckue 3apayun. B
HacTofLLlee BpeMA B CTPOMTENBCTBE
aBTOMOOUIBEHBIX LOPOr LUMPOKO Mpu-
MEHSAETCA HOBbIM TWUM MaTepuasnos,
M3roToBSIEHHbIX M3 nNepepaboTaHHo-
ro MnnactMka M PesMHOBOM KPOLLKW.
370 [AET «BTOPYIO MM3Hb» ObITOBbLIM
W MPOMBILLSIEHHBIM OTX04aM U BHOCUT
CYLLLECTBEHHbIA BRI B CHUMKEHME UX
HeraTMBHOro BO3JEWCTBUA Ha OKpY-
¥aloLLylo cpeqly.

B TypKMeHucTaHe paboTbl Mo
CO30aHMI0 U MoJepHU3aUMK Haumo-
HanbHOM aBTOMOOWMBHOM CeTU npo-
JOJIHKAI0TCA B LUMPOKMX Maclutabax. B
3Ton chepe BHUMATENbHO W3y4vaeTcA
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osen yurtlarynyn hazirki zaman yo-
kary tizlikli awtomagistrallary gur-
mak boyunca tejribesi icgin dwreni-
lip, yurdumyzyn gurlusykeylarynyn
is tejribesine ornasdyrylyar.

Tlrkmenistanyn ~ Awtomobil
yollary ministrliginii esasy maksady
- yurdumyzyn yol ulgamyny dinya
oOlceglerine layyk derejede dowre-
baplasdyrmakdan ybaratdyr. Hazir-
ki wagtda ministrligin garamagynda
13 mun kilometrden gowrak yol bar.
Bu yollarda yyl-yyldan giin gerimli
abatlayys we tazeden dikeldis isleri
yzygiderli alnyp barylyar.

Hazirki wagtda yurdumyz-
da doéwrebap awtomagistral toruny
doretmek maksady bilen birnage iri
taslamalar Ustunlikli durmusa gegi-
rilyar. Solaryn hatarynda taze awto-
magistral bolan Tirkmenbasy-Ga-
rabogaz-Gazagystan serhedi yoly
oran uly ahmiyete eyedir. 2024-niji
yyldan béari Garabogaz-Gazagystan
serhedi aralygynda uzynlygy 45 kilo-
metre den bolan boleginde gurlusyk
isleri depginli alnyp barylyar. Umu-
man, Turkmenbasy-Garabogaz-Ga-
zagystan serhedi awtomobil yolunyn
Turkmenbasy-Garabogaz béleginin
uzynlygy 207 kilometre den. Dowre-
bap yol gorag bentleri, wideo gézeg-
cilik ulgamlary bilen Gpjin ediljek
dort zolakly bu magistral giinde 14
min awtoulaga hyzmat eder.

Hazirki zaman olceglerine la-
yyk gelyan Asgabat-Tirkmenabat
yokary tizlikli awtobanyn gurlusy-
gy hem ustiinlikli dowam etdirilyar.
Bu gift gerimli taslamanyn umumy
uzynlygy 600 kilometre barabar bo-
lup, onui Asgabat-Mary aralygyn-
daky 312 kilometrlik bolegi eyyam
ulanmaga berildi. Yokary tizlikli
dowrebap magistralyn ise girizilme-
gi yurdun yol ulgamynyn gegirijilik
ukybyny ep-esli artdyryp, halkara
sowda gatnasyklarynyn has-da gi-
nelmegine gin mimkingilik acdy.

Tlirkmenistanyin  hormatly
Prezidenti Serdar Berdimuhamedow
2025-nji yylynn 16-njy oktyabrynda

duced into the work of Turkmen
construction specialists.

The main objective of the
Ministry of automobile roads of
Turkmenistan is to modernize the
country’s road network in accor-
dance with international stan-
dards. Currently, the ministry
oversees more than 13,000 kilo-
meters of roads. Large-scale re-
pair and reconstruction works are
carried out on these roads every
year on a regular basis.

At present, Turkmenistan
is successfully implementing
several major projects aimed
at creating a modern network
of highways. Among them, the
new Turkmenbashi-Garabhogaz-
Kazakhstan border motorway is
of particular importance. Since
2024, intensive construction
work has been carried out on the
45-kilometer section between
Garabogaz and the Kazakhstan
border. Overall, the length of the
Turkmenbashi-Garabogaz section
of the Turkmenbashi-Garabo-
gaz-Kazakhstan border highway
is 207 kilometers. This four-lane
motorway, equipped with modern
safety barriers and video-sur-
veillance systems, will be able to
serve up to 14 thousand vehicles
per day.

The construction of the Ash-
gabat-Turkmenabat high-speed
highway, which meets modern
standards, is also progressing
successfully. The total length of
this highway is 600 kilometers,
and the 312-kilometer Ashga-
bat-Mary section has already
been commissioned. The com-
missioning of the modern high-
speed motorway has significantly
increased the throughput capacity
of the country’s road network and
opened new opportunities for the
further expansion of international
trade relations.

During his working visit to
Lebap province on 16 October

ONbIT Pa3BUTLIX CTpaH MMpa Mo CTpo-
UTENbCTBY  COBPEMEHHBLIX  BbICOKO-
CKOPOCTHbIX aBTOMarucTpanen, u oH
nocnenoBaTesisHO BHeApAETCA B Jed-
TeSIbHOCTb TYPKMEHCKMX CTPOUTENEN.
OcHoBHasa uenb MuHucTepcTBa
aBTOMOOUNBHLIX  Aopor  TypKMeHWc-
TaHa — MOJEpHM3aumA [OOPOHK-
HOM CeTU CTpaHbl B COOTBETCTBUWU C
MeXayHapoaHbIMK  CTaHgapTamu. B
HacTosALLlee BPeMA B BeOEHUN MUHUC-
TepctBa HaxopgutcA 6onee 13 ThicAY
KWOMETPOB aBTOMOOMIIbHLIX [OpPOr.
Ha 3Tnx goporax exerogHo nocnego-
BaTe/lbHO MPOBOAATCA MaclUTabHble
paboTbl MO PEMOHTY U PEKOHCTPYKLIMM.
B HacTosiee BpemA B TypkMe-
HUCTaHe YCrewHo peanusyeTcA pAg
KPYMHBIX MPOEKTOB, HamnpaBMEHHbIX
Ha co3[aHuWe COBPEMEHHOWN CeTU aB-
Tomaructpanen. Cpegn HuX ocoboe
3HaYeHMe MMeeT HOBaA aBToTpacca
TypkMeHbawmn-Tapaboras-rpaHmua c
KazaxcraHoM. C 2024 ropa Ha yyacT-
Ke [apaboras-rpaHuua KasaxctaHa,
MPOTAMEHHOCTBIO 45  KMIOMETPOB,
WHTEHCMBHO BedyTCA CTPOMUTESIbHbIE
pabotbl. B uenoMm npoTAMEHHOCTb
yyacTKa TypkMeHb6alum—-Tapaboras
aBTOMO6WMNEHON Aopork TypKMeH6a-
wu-lapaboras-rpaHuua HKasaxcraHa
coctaBnAet 207 KunometpoB. 3Ta
YeTbIPEXMONIOCHAA MarucTpanb, oc-
HaLLEHHAA COBPEMEHHbIMU 3aLLUUTHbI-
MU b6apbepamu M cucTeMamu BuOeo-
HabnogeHUA, CMOMET 06CyHMBATb
[0 14 TbicA4 aBTOMOOWNEN B CYTKU.
CrpouTtenscTBo BbICOKOCKO-
pocTHoro aBTobaHa Auixaban-Typk-
MeHabaT, 0TBe4aloLLIEer 0 COBPEMEHHBIM
CTaHAapTaM, TaKHKe ycrneLuHo Npoaon-
aetcA. 06Lan NpOTAKEHHOCTb 3TON
Tpaccel coctaBnAet 600 KnnomeTpos,
W eé yyacTok Alixabaa—-Mapbl OnnHom
312 KMNOMeTPOB YiKe BBEOEH B 3KC-
nnyataumio. Beog B CTpoun coBpeMeH-
HOW BBLICOKOCKOPOCTHOW MarucTpanu
3HAUUTENILHO YBEIMYMI MPOMYCKHYIO
CMOCO6HOCTL JOPOMHOMN CETU CTpaHbl
W OTKPbIN HOBble BO3MOMKHOCTM AJ1A
JanbHenLwero paclUMpeHna MexayHa-
POZHbIX TOPrOBbIX CBA3EN.
MNpe3npgeHT TypKMeHMUCTaHa
Cepnap bepabiMyxameoB B xofe pa-
6oyel noesgku B JlebancKui BenaAT



Lebap welayatyna is saparynyn ¢ak-
lerinde yurdumyzyn strategik ahmi-
yetli yol taslamalarynyn biri bolan
Asgabat-Tlrkmenabat yoritelesdi-
rilen yokary tizlikli awtomagistraly-
nyn Mary-Tirkmenabat aralygynda-
ky (288 km) bdleginin gurlusygynyn
jemleyji tapgyryna ¢ykandygy bara-
da aytdy.

2025-nji yylyn noyabr ayyn-
da halkara hil dlceglerine hem-de
tehniki-ulanyjylyk kadalaryna doly
layyk gelyan Garabogaz aylagynyn
Ustlinden gecyan awtomobil kopri-
sinii dabaraly acylysy boldy. Taze
gurlan kopriniin uzynlygy 354 met-
re, ginligi bolsa 21 metre dendir. Iki
ugurdan hereket etmage niyetlenen
yol ortligi 40-50 tonna cenli yiik go-
terijiligi bolan ulaglaryri gecmegi-
ne mumkingilik beryar. Gurlusykda
poslama, deformasiya we seysmiki
tasirler yaly amaly-gurlusyk howp-
laryna durnuklylygyny Upjiin edyan
yokary berklikli tayyarlanan gurlu-
syk serisdeleri ulanyldy. Taze des-
ganyn ulanylmaga berilmegi halkara
yuk awtoulag gatnawlarynyn gegiri-
jilik ukybyny has-da artdyrmaga go-
niikdirilendir. Bu kopri Tiirkmenis-
tanynn awtomagistrallaryny hem-de
Turkmenbasy halkara deniz portuny
Gazagystan bilen serhet ugry boyun-
ca birlesdirydn mohim ulag gecel-
gesinin ayrylmaz bolegine owrildi.

Yakyn yyllarda Tiirkmenistan-
da tdze mohim awtomagistralla-
ryn — Turkmenabat-Gazojak—Da-
soguz, Mary-Serhetabat hem-de
Gumdag-Etrek-Eyran serhedi ugry
boyunca gurlusygy meyillesdirilyar.
Bu taslamalaryn amala asyrylmagy
yurdumyzyn ulag-logistika mim-
kinciliklerini gifieltmage, sebitleyin
we halkara gatnasyklarynyn has-da
kamillesmegine taze mimkingilikler
agar.

Turkmenistanyn ahli dowrebap
awtomobil yollary dinyanin onde-
baryjy onddrijileriniit hazirki zaman
tehnikalary — HHR-in XCMG we
Sweysariyanyi Ammann kompani-

2025, the President of Turkme-
nistan, Serdar Berdimuhamedov,
announced that the Mary-Turk-
menabat section (288 km) of the
Ashgabat-Turkmenabat special-
ized high-speed highway-one of
the country’s strategically import-
ant road projects-has reached its
final stage of construction.

In November 2025, a ce-
remonial opening was held for
the new motorway bridge over
the Garabogaz Gulf, which ful-
ly meets international quality
standards and technical-opera-
tional requirements. The newly
constructed bridge is 354 me-
ters long and 21 meters wide.
Its two-way roadway is designed
to accommodate vehicles with a
load capacity of up to 40-50 tons.
High-strength construction mate-
rials resistant to corrosion, defor-
mation, and seismic impacts were
used in the construction. The
commissioning of this new facil-
ity is aimed at further increas-
ing the capacity of international
freight transport. The bridge has
become an integral part of an im-
portant transport corridor con-
necting Turkmenistan’s highways
and the Turkmenbashi interna-
tional seaport with the border of
Kazakhstan.

In the coming years, Turk-
menistan plans to construct se-
veral important new highways
— along the Turkmenabat-Gaz-
ojak-Dashoguz, Mary-Serheta-
bat, and Gumdag-Etrek-Iran bor-
der routes. The implementation
of these projects will create new
opportunities for expanding the
country's transport and logistics
capacity as well as for further
strengthening regional and inter-
national cooperation.

Allmodern highways in Turk-
menistan are being constructed
using advanced machinery pro-
duced by the world’s leading ma-
nufacturers — China’s XCMG and

16 oktAbpsa 2025 roga 3aABWI, YTO
yvacToK Mapbl-TypkMeHabart (288 Km)
CMEeLNanM3npoBaHHOM  BbICOKOCKO-
pOCTHOW aBToMarucTpanu Auixaban-
TypkMeHabaT, ABNALWMIACA OOHUM
N3 CTPaTerM4Yeckn BarKHbIX JOPOHHbBIX
MPOEKTOB CTPaHbl, Bbillesl Ha 3aBep-
LLIAIOLLMIA 3Tan CTPOMTENLCTBA.

B Honbpe 2025 ropa cocrton-
NOCb TOPXKECTBEHHOE OTKpbITUE aB-
TOMOOUSIbHOMO MOCTa 4epe3 3anvB
lapaboras, KOTOpbIA MOSIHOCTBLIO CO-
OTBETCTBYET MEMAYHAPOAHbIM CTaH-
JapTaM KayecTBa U TEXHWUKO-3KCIY-
aTalUMOHHbLIM HopMaM. [1nMHa HoBoro
MocTa cocTaenAeT 354 MeTpa, Wnpu-
Ha — 21 meTp. [JoporHOe MonoTHo,
paccuMTaHHOe Ha [BWMeEHVE B OBYX
HanpaBfeHnAX, MO3BOMAET Mpomnyc-
KaTb TPaHCMOPTHble CPeAcTBa rpy3o0-
nogbeéMHocTblo Jo 40-50 ToHH. lpum
CTpOUTENLCTBE ObINM UCMOSIb30BaHbI
BbICOKOMPOYHble MaTepuanbl, obe-
CrneymBaloLLMe YCTOMYMBOCTE K KOp-
po3uu, aedbopMaLMn U CENCMUYECKNM
Bo3gencTBMAM. BBog B 3aKcnnyata-
LMo HOBOro O6beKTa HarnpaB/ieH Ha
JanbHewLlee MOBbILLEHWE MPOMYCK-
HOW CMOCOBHOCTM MerayHapOoOHbIX
rpy30BbIX aBTOMEPEBO30K. ITOT MOCT
CTasn HeOTHLEMJIEMOM YaCTbi0 BaXKHOM0
TPaHCNOPTHOrO Kopwuaopa, coeauHs-
loLlero aBToMarncTpanu TypKMeHMC-
TaHa M MeXOyHapoOHbI MOPCKOM
nopt TypKkMeHb6alM C BLIXOAOM Ha
rpaHuuy ¢ KasaxcraHom.

B 6numanwumne rogpl B TypMe-
HUCTaHe MNaHWUPYeTCA CTPOUTENLCTBO
HOBbIX BarkHbIX aBTOMarucrpanem
— no HarpasneHnaM TypKMeHabaT—
lasoprkak—[aluorys, Mapbl-CepxeTa-
6aT, a Take Mymgar—3TpeK-rpaHuua
¢ UpaHoM. Peanusauma 3tux npoek-
TOB OTKPOET HOBbIE BO3MOMHOCTM ANf
pacLLUMpEHMA  TPaHCMOPTHO-0MUCTU-
YeCKoro noTeHLMana crTpaHbl U Janb-
HEeMLLEro COBEepLUEHCTBOBAHWUA peru-
OHanbHbIX U MeXOYHapoaHbLIX CBA3EN.

Bce coBpeMeHHble aBTOMObWb-
Hble [opory TypKMeHUCTaHa CTPOATCA C
MCMOJIb30BaHMEM BbICOKOTEXHOMOMMY-
HOW TEXHUKM BeOyLUMX MUPOBbIX NPO-
u3BoOMTENIeN — KUTAMCKOM KoMna-
HuM XCMG u1 weenuapckon Ammann.
370 nosiHocTbio obecrnevnBaeT BbICO-
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yalarynyil enjamlary peydalanylyp
gurulyar. Bu bolsa gurlusyk isleri-
nin yokary hil derejesini we halkara
olceglerine layyklygyny doly Gpjin
edyar. Yokarda agzalan milli aw-
tomobil yol taslamalarynyn &hlisi
yurdumyzyn ulag-yol infrastruktu-
rasynyn diinya ulgamy bilen utgas-
dyrylmagyna gonikdirilendir. Taze
gurulyan magistrallar Russiyadan,
Gazagystandan, Eyrandan hem-de
Hindistandan gelyan yik gatnaw-
larynyl Demirgazyk we Glinbatar
Yewropa yurtlaryna cenli ynamly ug-
runy Upjln eder.

Dasary yurtlaryn yol gurlu-
sygy boyunca hazirki zaman tejri-
besine esaslanmak arkaly, Turk-
menistanda milli yol ulgamyny 6z
wagtynda dowrebaplasdyrmagyn,
tdze awtomagistrallary we kopri-
leri calt depginde gurmagyn ayratyn
mohim ahmiyete eyedigi gifnden
gorkezilyar. Bu isler yurdumyzyn
ulag-logistika mimkingiliklerinin
yokarlanmagyna, séwda dolanysy-
gynyn artmagyna hem-de Ustasyr
mumkingilikleriniin has-da 6slisine
yardam berer.

Yurdufi yol gurlusygy pudagyn-
da alnyp barylyan gin gerimli giin-
delik islerini ¢aklerinde, yurdumyzyn
inZenerleri we hiindrmenleri difie bar
bolan meseleleri ¢cozmek bilen ¢ak-
lenman, o6ndengorijilikli, innowa-
sion taslamalary hem tayyarlamagy
dowam etdiryarler. Hazirki wagtda
tirkmen alymlary we degisli ulgam-
da isleyan hinarmenler «akylly» aw-
tomobil yollarynyn milli taslamalary
boyunca mohim isleri alyp baryar-
lar. Bu gornusdaki tazecil magist-
rallaryri gurlusygynda yol ortligine
glines panellerini yerlesdirmek me-
yillesdirilyar. Ol paneller ekologik
taydan arassa elektrik energiyasyny
ondirer, seyle hem yoritelesdirilen
induksiya modullary arkaly hereket
edyan elektromobilleri bdkdengsiz
we simsiz gornlisde zaryad bilen
Upjin eder. Geljekki dowiirde pey-
dalanyljak «akylly» ysyklandyrys ul-

Switzerland’s Ammann. This fully
ensures the high quality of con-
struction works and their compli-
ance with international standards.
All of the national road projects
mentioned above are aimed at
integrating Turkmenistan’s trans-
port and logistics infrastructure
into the global system. The new
highways will provide a reliable
route for freight transportation
from Russia, Kazakhstan, Iran,
and India to the countries of
Northern and Western Europe.
Relying on the modern inter-
national experience in road con-
struction, Turkmenistan clear-
ly recognizes the importance of
timely modernization of the na-
tional road network and the rapid
construction of new highways and
bridges. These efforts will help
increase the country’s transport
and logistics capacity, expand
trade turnover, and further en-
hance transit opportunities.
Within the framework of
large-scale daily work carried
out in the country’s road-con-
struction sector, Turkmenistan’s
engineers and specialists do not
limit themselves to solving rou-
tine tasks related to the construc-
tion, modernization, and repair
of roads. They continue to deve-
lop forward-looking, innovative
projects. At present, Turkmen
scientists and specialists in the
relevant fields are conducting im-
portant work on national projects
for so-called «smart» highways.
In the construction of such ad-
vanced motorways, it is planned
to integrate solar panels directly
into the road surface. These pan-
els will generate environmentally
friendly electrical power, while
special inductive modules will
provide wireless and uninterrup-
ted charging for electric vehicles
during their movement. Smart
lighting systems intended for fu-
ture use on Turkmenistan’s high-

KOe KayecTBO CTPOWTESIbHbIX paboT
M UX COOTBETCTBME MEMOYHAPOAHbLIM
cTaHOapTaM. Bce BbileynoMsHyThle
HaLMoHasbHble MPOeKTbl B obnactu
aBTOMOOWIBEHBIX  [OPOr  HarnpassieHbl
Ha WHTerpaumio TPaHCMOPTHO-JIormC-
TUYECKOM UHPPaCTPyKTYpbl TypKMe-
HMUCTaHa B MMpoBYylD cucteMy. HoBble
Maructpanu obecriedaT HaOEHHbIN
MapLUpyT Ons rpy30nepeBO30K U3
Poccun, KasaxcraHa, UpaHa 1 UHgum
C BbIXO[OM B cTpaHbl CeBepHon u 3a-
nagHon Esponbl.

OnupaAacbk Ha coBpeMeHHbIN 3a-
pybeHbIA onbIT B chepe OOPOHKHO-
ro CTpouTeNnbCTBa, B TypKMeHMCTaHe
noayépkmBaeTcA ocobana BaXKHOCTb
CBOEBPEMEHHOM MofepHU3aLUuM Ha-
LMOHANbHOM [OPOMHOM CETH, a TaKKe
ObICTpOro BO3BEAEHMA HOBbIX aBTO-
Maructpanei U MoctoB. 3TM paboThl
6yOoyT cnocobcTBoBaTb YBENMYEHUIO
TPaHCMOPTHO-NOMMCTUYECKOrO MOTEH-
umana cTpaHbl, pocTy ToBapoobopoTa
W [anbHenweMy pasBUTUIO TpaH3WUT-
HbIX BO3MOMHOCTEMN.

B paMKkax MacwTtabHoi no-
BCeHEBHOM paboTbl, MPOBOAUMON
B [OPOMHO-CTPOWUTENIBHOM OTpaciu
CTPaHbl, TYPKMEHCKUE WHMKEHepbl U
cneumanucTel  He  OrpaHUYMBAIOTCA
NULWLb PeLUEHNEM TeRyLLMX 33dad no
CTPOMTENLCTBY, MOAEPHMU3aLMN U pe-
MOHTY fopor. OHM npoJosKaloT pas-
pabaTbiBaTb MEPCMEKTUBHbIE WHHO-
BaLMOHHble MpPOoeKThbl. B HacTosLuee
BPeMA TYPKMEHCKME YYEHbIE U Crieuu-
anUCTbl COOTBETCTBYIOLLMX Mpodunen
BeOyT BaHble paboTbl Hag Hauumo-
HanbHLIMW MPOEKTaMM Tak HasblBae-
MbIX «YMHbIX» aBTOMOOMSIbHBIX 4OPOT.
Mpn cTpouTenbCcTBe TaKMX WMHHOBa-
LUMOHHBIX Maructpanen nnaHupyeTcs
pasMeLLLeHNEe COSHEYHbIX NMaHenen He-
nocpeacTBeEHHO B OOPOXHOM MOKpbI-
TWW. 3TW NaHenu ByayT BoipabaThiBaTh
3KOJTOMMYECKU YNCTYIO 3IEKTPUYECKYIO
3Hepruo, a cneumanbHble UHOYKUM-
OHHble Mogynu obecrniedat 6ecnpo-
BOZHYIO M HenpepbiBHYI0 NoA3apsAaKry
3NIEKTPOMObUEen BO BpeMA [OBUHKe-
HWA. MIHTenneKTyanbHble CUCTEMbI OC-
BeLLIeHWA, KoTopble ByayT Mcnosb3o-
BaTbCA Ha TaKWX Joporax B byayLueMm,
CMOryT aBTOMAaTWYeCKM apanTupo-



gamlary dasky gursawyn yagdayyna
we ulag hereketiniii depginliligine
gora 0zi sazlasar, munun 06zi elektrik
energiyasynyn tygsytly ulanylmagy-
ny Upjin eder hem-de howpsuzlygyn
yokarlandyrylmagyna yardam berer.
Yol ortligine ornasdyrylmagy me-
yillesdirilyan yorite datgikler onun
yagdayyny yzygiderli seljermek bi-
len, ylize ¢ykyp biljek ownuk we uly
bolmadyk zeperlenmeleri wagtynda
anyklamaga, sonun netijesinde abat-
layys islerinin 6z wagtynda gegiril-
megine mimkingilik berer.

Yolly MYRADOW,

Tirkmen déwlet binagdrlik-gurlusyk
institutynyri «Awtomobil yollarynyri
gurlusygy» kafedrasynyn miidiri,
tehniki ylymlaryr kandidaty,

Atageldi GARAJAYEW,

Tirkmen déwlet binagdrlik-
gurlusyk institutynyn «Awtomobil
yollarynyn gurlusygy» kafedrasynyri
uly mugallymy.

ways will automatically adjust
to environmental conditions and
traffic intensity, ensuring effi-
cient energy consumption and
enhancing safety. Special sensors
planned for installation within
the road surface will continuous-
ly monitor its condition, prompt-
ly detecting any minor defects or
damage, thereby enabling timely
maintenance and repair opera-
tions.

Yolly MYRADOV,

head of the department

of «Automobile roads

construction» at the Turkmen State
Architecture and Construction institute,
candidate of technical sciences,

Atageldi GARAJAYEYV,

senior lecturer at the department

of «Automobile roads construction»,
Turkmen State Architecture and
Construction institute.

BaTbCA K COCTOSHUIO OKpYMaloLLeit
cpeabl U UHTEHCMBHOCTU OOPOXHOMO
TpaduKa, YTO MO3BOSMUT 3SKOHOMUTL
3/1IEKTPO3HEPIUI0 U MOBLICUT YPOBEHb
6e3onacHocTn. CneupanbHble OaTym-
KW, KOTopble MNaHWpyeTcA BCTPOMUTb
B [IOPOMHOE MOKpbITWe, ByayT nocTo-
AHHO OTCNEMMBATL €ro COCTOAHWeE,
CBOEBPEMEHHO BbIAB/ATL BO3MOMHbIE
MesKve AedeKTbl M NOBPEMAEHMA, YTO
obecrneunt nposBedeHUe PEMOHTHbIX
paboT B HyXKHOE BpeMs.

Enner MYPALIOB,

3aeedyowul Kapedpol
«Cmpoumesnibcmao asmomobusibHbIX
dopoz» TypKMeHCKo20
20cy0apcmBeHHO20 apXumeKmypHo-
cMpoumesibHo20 UHCMumMyma,
KaHOUdam mexHU4YecKUX HayK,

Amazenodol TAPAJH{AEB,

cmapwul npenodasamers

Kagedpsl «Cmpoumenscmaso
aBmoMobusibHbix dopo2» TypKMEHCK020
20cy0apcmBeHHO20 apXumeKmypHo-
cmpoumesibHo20 UHCMuUMyma.
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YURDUMYZDA SILIKAT GURLUSYK
MATERIALLARY: ONUMCILIGI, AHMIYETI,

MUMKINCILIKLERI

SILICATE BUILDING MATERIALS
IN TURKMENISTAN: PRODUCTION,
SIGNIFICANCE, AND PROSPECTS

CUNUKATHBIE CTPOMMATEPUANDI
B TYPKMEHUCTAHE: NPOU3BOACTBO,

3HAYEHMUE, NEPCNEKTUBDI

ilikat gurlusyk materialla-

ry barada hemmamiz hem
esidendiris. Yone olar yaly
gurlusyk materiallary na-

dip yasalyar? Turkmenistanda ondi-
rilyarmi we ulanylyarmy? Bu nesirde
bu soraglaryn hemmesi barada jik-
me-jik durup gegmage synanysalyn.
Silikat gurlusyk materiallary,
gum, hek we suw garyndysyndan
onddrilen, basys bilen isldp tayyar-
lama we awtoklaw gornislerine se-
zewar edilyan onidmlerdir (yokary
basysly bug ulanmak prosesi). Bu-
lara, mysal {icin, silikat kerpigleri we
bloklar giryar. Seylelik bilen, silikat
kerpicleri we silikat gurlusyk blokla-
ry gum, hek we suwun garyndysyny

lmost everyone has
heard of silicate buil-
ding materials. But

what exactly are they,
and how are such materials pro-
duced? Are they manufactured
and used in Turkmenistan? In
this publication, we attempt to
address these questions in grea-
ter detail.

Silicate building materials
are products manufactured from
a mixture of sand, lime, and wa-
ter, subjected to pressure treat-
ment and autoclaving (a process
that uses steam under high pres-
sure). These materials include,
for example, silicate bricks and

PaKTUYECKN KarKOblih U3

Hac cnblwan npo cuanKar-

Hble CTpPOUTENIbHbIE MaTe-

puanel. Ho yto 3T0 Takoe
M KaK TaKue cTporMatepuanbl U3ro-
TaBnmBawTcA? [lpomsBogAT u npu-
MEHAIT NN UX B TypKMeHucTaHe? B
JaHHOM Ny6siMKauum Mbl nonpobyem
OCTaHOBWUTLCA MogpobHee Ha Bcex
3TWX BONpOCAX.

CunuKaTHble  CTpouTesibHbIE
Matepuansl — 3T0 MU3JeNuA, U3ro-
TOBJIEHHbIE N3 CMECU MNecKa, U3BEeCTU
M BOObl, NMoaBeprHyTble obpaboTke
OaBfIeHUEM W aBTOKJIABUPOBaHUIO
(npoueccy, KoTOpbI  MUCMONb3Y-
eT nap noj BbICOKMM [aBNEHUEM).
OHu BKNlovaloT B cebA, Hanmpumep,



awtoklawlamak arkaly ondrilyar.
Hek (kalsiy oksidi) gumdaky krem-
niyin tasiri bilen birlesdiriji serisde
hokmiinde hereket edyan kalsiyin
silikat gidrosyny emele getiryar.
Awtoklaw prosesi, yagny yokary ba-
sysly bug bilen islemek, materialda

blocks. Thus, silicate bricks and
silicate building blocks are ob-
tained through autoclave harde-
ning of a mixture of sand, lime,
and water. Lime (calcium oxide)
reacts with the silica contained in
sand to form calcium hydro sili-
cates, which act as the binding

E t.'..'—;h__._______‘__

CUNTMKATHBIN KUpNnY 1 6noku. Ta-
KUM 06pa3oM, CUITUKATHbIN KUPMnY
N CUSIMKaTHbIe CTpouTesbHble 6J10-
KM MoJsiyyaloT MyTEM aBTOKJIABHOIMO
TBEPOEHUA CMeCUM MnecKa, W3BEeCTU
M Boabl. M3BecTb (oKcua KanbLmA)
BCTYNaeT B PeaKuMi0 C KpeMHese-
MOM MecKa, obpasysa rMapocuimKa-
Tbl KanbLMA, KOTOpble U ABAAITCA
CBA3YIOLLMM BellecTBoM. [lpouecc
aBTOK/1aBMPOBaHWA, TO ecTb obpa-
60TKa MapoM nof BbICOKMM OaBne-
HueM, obecneymBaeT ¢opMUpPOBa-
HMe NPOYHOM CTPYKTYpbl MaTepuana.

CUNMKaTHBIM  KMPNUY  COCTO-
UT B OCHOBHOM W3 KBapLEBOIro
necka (okono 90%) u nssectn (oKo-
no 10%), a TaK¥e HeboNbLUOro Ko-
nuyectBa O06aBoK. Takon Kupnuy
LUMPOKO MCMonb3yeTca ONnAa BO3Be-
[JeHnA CTeH, NeperopoaoK M Apyrux
CTPOUTESNIBHBLIX KOHCTPYKLUIN, B TOM
ymcre 1 1A COOPYHEHUA HecyLLmX
cTeH. TaKKe ero UCnosb3yloT B Ka-
yecTBe 06/IMLOBOYHOrO Matepuana
(Tak HasbIBaeMbIi CUSIMKATHBLIN da-
cagHbI Kupnnd). CunukatHble Ma-
Tepuanbl 06bIYHO OTNNYAIOTCA Bbl-
COKOWM MPOYHOCTLIO, YTO MO3BONAET
ncrnosib3oBaTb WUX ONA CTPOUTENb-
CTBa PasfiMYHbIX 30aHWUNA, BKJOYanA
MHOr03TarKHble, C XOpOLUeN 3BYKO-
n3oMAuMen, YTo genaet ux npueM-
neMbiM BbI6OPOM A5 MUbIX NoMe-
LLEHUI, U 3KOJTIOMMYHOCTBIO, TaK Kak
npousBoaAaTca 6e3 UCNosb30BaHMA
XMMMYECKUX 006aBOK, HO 3a4acTyio
0651aal0T HU3KOWM MaponpoHuLLae-
MOCTbI0O M HU3KOM MOPO30CTOMKO-
CTblO, YTO MOMHO CYMTaTb HeJoCTaT-
KaMK B HEKOTOPbIX KIIMMaTUYECKUX
30Hax.

CunukatHble cTponMaTtepuansl
He ropAaT 1 He NnaeaTcA. B oTninume
OT F/IMHAHOIO KMpMM4Ya, CUSNKAaT-
HbIA 06bIYHO NpoYHee M felueBne
B npoussofacTee. Ewe oauvH uHTe-
pecHbIN GaKT: CUAMKATHBIN KUpnnY
MMeeT MPaBUIIbHYI0 FTeOMETPUIO, YTO
obneryaer Knagky M CHUMaeT pac-
X0[ LUTYKaTypKW. CUNMKaTHbIe CTpo-
uTenbHble Matepuanbl MoryT 6biTb
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glycli gurlusyn emele gelmegini tp-
jlin edyar.

Sllikat kerpiji, esasan, az muk-
darda gosundylar bilen birlikde
kwars cagesinden (takmynan 90%)
we hekden (takmynan 10%) yba-
ratdyr. Kerpijin bu gornisi diwarla-
ry, germewleri we beyleki gurlusyk
desgalaryny, sol sanda géteriji di-
warlary gurmak Ugin gifden ula-
nylyar. Seyle hem ortilk materialy
(silikat fasad kerpiji) hokmiinde ula-
nylyar. Silikat materiallary, adatca
yokary berklik we ses Uzneligi bilen
tapawutlanyarlar, sonun {cin hem
olardan dirli gornisli binalary, kop
gatly yasayys jaylary gurmaklygy
amatly goryarler. Silikat material-
lary himiki gosundylary ulanmazdan
ondurilyandigi tcin ekologiya taydan
arassa. Seyle-de bolsa, bug geciriji-
ligi we ayaza garsylygy pes, bu bol-
sa kabir howa zolaklarynda onaysyz
bolup biler.

Silikat gurlusyk materialla-
ry yanmayar we eremeyar. Palcyk
kerpiclerden tapawutlylykda, silikat
kerpigleri ondirmek has amatly,
arzan, hem berkdir. Yene bir artyk-
maglygy: silikat kerpiglerii dogry
geometriyasy bolup, ol érmegi an-
satlasdyryar we suwag cykdajysyny
azaldyar. Silikat gurlusyk material-
lary, ak, sary, cal, gonfur we basga
pigmentlerii gosulmagy netijesinde

phase. The autoclaving process-
treatment with high-pressure
steam-ensures the formation of
a strong and durable material
structure.

Silicate brick consists main-
ly of quartz sand (about 90%)
and lime (about 10%), as well as
a small amount of additives. Such
bricks are widely used for the
construction of walls, partitions,
and other building structures, in-
cluding load-bearing walls. They
are also used as facing materials
(so-called silicate facing bricks).
Silicate materials are generally
characterized by high strength,
which allows their use in the con-
struction of various buildings, in-
cluding multi-storey structures;
good sound insulation, making
with them an acceptable choice
for residential buildings; and en-
vironmental friendliness, since
they are produced without che-
mical additives. However, they of-
ten exhibit low vapor permeabili-
ty and low frost resistance, which
may be considered disadvantages
in certain climatic zones.

Silicate building materi-
als do not burn and do not melt.
Compared to clay bricks, silicate
bricks are generally stronger
and less expensive to produce.
Another noteworthy feature is
that silicate bricks have precise
geometry, which simplifies ma-
sonry work and reduces plaster
consumption. Silicate building
materials can be produced in
various colors through the addi-
tion of pigments, including white,
yellow, gray, brown, and others.
Both smooth and textured vari-
ants are available. When properly
installed and maintained, silicate
bricks retain their properties for
many years.

Globally, the silicate indus-
try-which includes the production

pasfnnyHbIX LBeToB 6narogapsa Oo-
6aBfieHMI0 MUIMEHTOB, B TOM YuChe
6enoro, ¥enToro, ceporo, KOpU4He-
Boro u apyrux. CywiectByioT rnag-
Kue U penbedHble BapuaHTbl. [Mpu
NpaBWILHOM YKNagKe U yxofde, Cu-
JIMKATHBIN KUPMWY COXPaHAET CBOM
XapaKTEPUCTMKM Ha MpPOTAMEHUU
MHOIUX feT.

B uenom Bo BCEM MUpe CUNKU-
KaTHasA MpPOMbILLNIEHHOCTb, K KO-
TOPOM OTHOCUTCA MPOW3BOACTBO
KepaMUKW, CTEKNA, LIEMEHTA U3 Mpu-
POOHbIX COEAMHEHUIN KPEMHUA, CUM-
TaeTcA 04YeHb NepCneKTMBHOMN U bbic-
TpOpacTyLLen.

B TypkMeHucTaHe npou3Bog-
CTBO CWJIMKaTHbIX MaTepuanoB W
n3genunin, XoTa U He ABMAETCA MOKa
OOMUHUpYIOLLEN OTpacnbio, BbicTpo
passuBaetcA. CrtpaHa obnapaet
3HaUUTENbHLIMU  3anacamu  CbipbA
ONA MpoM3BOACTBA CTPOUTESbHbIX
MaTepuanoB, BHJOYaA W3BECTHSAK,
Meprenb, O0JIOMUTBI, FPaHUT, TUNC,
OrHeynopHble WHbI, KBapLEeBbIN
MecoK, rpaBui U rafneyHuK, 4YTo Co3-
OaET OCHOBY )11 pa3BUTUA 3TON OT-
pacnu. boratble 3anackl pasnnyHbIX
BWOB CbipbA 06ecnevnBaloT Chipbe-
BYI0 HE3aBMCMMOCTb MPOU3BOACTBA.

B TypKMeHucTaHe MOCTPOEHO
MHOXKECTBO NpeanpuATUM, chneum-
anu3MpylLLMXCA Ha  MpOU3BOA-
CTBE CTPOUTENbHBLIX MaTepuasnos,
BHK/IOYAA CUNMKaTHble. CunKaTHble
cTpormarepuansl HaxogAT npume-
HEeHWe B CTPOUTENBCTBE MUIbIX U
MPOMBILUAIEHHBIX 30aHUIA, @ TaKwkKe
B Apyrux otpacnax. Pa3sutue npo-
M3BOACTBA CUJIMKATHbLIX MaTepua-
NoB U usgenuin B TypKMeHUCTaHe
06yCnoBneHo pacTyLlien C KarkabiM
roooM MoTpebHOCTbIO YOOBNETBO-
PEHUA KaK BHYTPEHHero crpoca Ha
COBpEMEeHHbIe CTporMaTepuarbl, TaK
1 yBenM4YeHuo sKcnopTa. bnaroga-
pA UCMOSIb30BaHMIO B HaLLeln cTpaHe
MECTHOI0 CUIMKaTHOro necka (Ha-
pAgy C rMrcoM, KamHeM-rioLa, ap-
FUNNIUTOM, OOSIOMUTOM, 6a3anbToMm,



diirli renklerde ondiirilip bilner. Olar
yylmanak we gabarcakly gornisli
bolyar. Dogry oriilip, dogry ideg edi-
lende, silikat kerpigler kdp yyllap ha-
siyetlerini saklayar.

Umuman alanyida, kremniyin
tebigy birlesmelerinden keramika,
ayna we sement oniimgiligini 6z ici-
ne alyan silikat senagaty diinyade
geljegi uly we calt 6zgeryan senagat
diyip hasaplanyar.

Turkmenistanda silikat mate-
riallaryn we onumlerii 6niimgiligi,
agalyk edyan pudak bolmasa-da, ol
calt 6zgeryar. Yurdumyz gurlusyk
materiallaryny ondirmek Ggin hek
dasy, mergel, dolomit, granit, gips,
¢ydamly toyunlar, kwars gumy, ca-
gyl we daslar yaly ¢ig mal atiyaclyk-
laryna eye bolup, bu pudagyn 6sme-
gine esas doredyar. Dirli ¢cig malyn
bu atiyaclyklary pudagyn ¢ig mal tip-
jingiliginden garassyzlygyny Upjin
edyar.

Turkmenistanda silikat yaly
gurlusyk materiallaryny o6ndirma-
ge yoritelesen kop sanly karhanalar
bar. Silikat gurlusyk materiallary ya-
sayys we senagat gurlusyklarynda,
beyleki pudaklarda ulanylyar. Tirk-
menistanda silikat materiallarynyn
we onumgiliginin dslsi, hazirki za-
man gurlusyk materiallaryna bolan

of ceramics, glass, and cement
from natural silicon compounds-
is considered highly promising
and rapidly developing.

In Turkmenistan, the pro-
duction of silicate materials
and products, although not
yet a dominant industrial sec-
tor, is developing rapidly. The
country possesses significant
reserves of raw materials for
building material production,
including limestone, marl, do-
lomite, granite, gypsum, refrac-
tory clays, quartz sand, gravel,
and pebbles, which form a solid
foundation for the development
of this industry. Rich reserves
of various types of raw materi-
als ensure raw-material inde-
pendence of production.

A large number of enterpri-
ses specializing in the production
of building materials, including
silicate products, have been es-
tablished in Turkmenistan. Sili-
cate building materials are used
in the construction of residential
and industrial buildings, as well
as in other sectors. The deve-
lopment of silicate material pro-
duction in Turkmenistan is driven
by the steadily growing demand
to meet both domestic needs
for modern building materials
and increasing export volumes.
Thanks to the use of local silicate
sand in our country (along with
gypsum, gyusha stone, argillite,
dolomite, basalt, limestone, peb-
bles, gravel, kaolin clay, and ben-
tonite clay) the range of non-me-
tallic and construction products is
rapidly expanding.

Today, the building materi-
als industry in Turkmenistan in-
cludes a wide range of modern
high-tech large and small en-
terprises. Listing them all would
take considerable time: produc-
tion associations such as «Tiirk-

N3BECTHAKOM, rafeyYHUKOM, rpaBu-
€M, KaonMHOBOM W GEeHTOHWTOBOWM
FNWH), BbICTPLIMM TEMMNaMK pacLum-
pAETCA aCCOPTUMEHT MPOAYKLMM He-
pyOHOrO U CTpouTenbHOro npoduna.

Ha cerogHAwWwHMI oeHb nHayc-
TPUA CTPOUTENBHBLIX MaTepuasnos B
TypKMeHUCTaHe BKJloYaeT B cebs
60NbLLIOA  CMUCOK  COBPEMEHHbIX
BbICOKOTEXHOJTOMMYHBIX  KPYMHbIX
W ManbiXx npegnpuATMiA.  3aHu-
MaTbCA WX MNEePeYUCNIEHNEM MOMK-
HO  OONro:  MpPOM3BOACTBEHHbIE
obbeauHenna  «Tlrkmenkerpic»,
«Tirkmensement»,«Turkmen-
daslary», «Tirkmendemircigmal»,
«Tirkmendemirbetonénimleri»
(BKnioyaeT B ceba 9 npousBog-
CTBEHHbIX MpPennpuATUA, BbINyCKa-
fOLLIMX TOBApHbIA OETOH, CTeHOBble
naHenu, cOOPHbIN Kene3obeToH),
KOMbOWHaTbI, 3aHMMaloliMeca fe-
peBo0bpaboTKoN, U3roTOBNEHNEM
HepyOHbIX U CTPOUTESIbHbIX MaTe-
pvanoB., BbIMYCKOM CTeKsa, 3aBofbl
no Mpou3BoACTBY Mpamopa, 3aBo-
bl KpyrnHoMNaHenbHOro 4oMoCTpoe-
HWA, NPeanpuUATUSA, 3aHMMatoLLMecs
06paboTKOM rpaHUTa U Mpamopa,
3aBoAbl MO BbINYCKY ¥ene306eToH-
HbIX M ra300eTOHHbIX W3Oenun,
npeanpuATUA, BbliMycKalowme nam-
Tbl U MEepeKpbITUA, PyHOAMEHTHbIE
6110KN, COOpHble Hene30b6eToHHbIe
KOHCTPYKUMK,  6opaiopHble  KaM-
HW, KepamsuT, MNJacTMaccoBble W
CTEKII0BONTIOKHUCTbIE TPybbl. K 3T0-
My CMMCKY MOMHO [06aBUTb eLle
N HECKOJIbKO LIEMEHTHbIX 3aBO0B
TypkMeHucTaHa.

B pe3ynkTarte nnaHo-
MEpHOM  peanu3aumm  LEeNeBon
cTparteruu, MHULMMPOBAaHHON
HauunoHanbHbIM JlngepoM TypKMeH-
cKoro Hapoga, [lpepcepatenem
Xank Macnaxatbl TypKMeHMCTaHa
lypbaHrynbl bepabiMyxamenoBbIM
M yCrewHo npofosiKaeMon nof
pykoBogctBoM [lpe3unpgeHTa
TypkMmeHuctaHa Ceppapa
BepabiMyxamenoBa, Bce 3TM rofpl
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icerki islegi kanagatlandyrmak we
eksporty yokarlandyrmak zerurlygy
bilen baglanysyklydyr. Yerli silikat
cagelerinin (gips, gyusa dasy, argil-
lit, dolomit, bazalt, hek dasy, ¢yglym
dasy, cagyl, kaolin we bentonit to-
yunlary bilen bilelikde) ulanylmagy
netijesinde magdan dal we gurlusyk
ondmlerinii gornisi caltlyk bilen gi-
nelyar.

Hazirki wagtda Tirkmenista-
nyn gurlusyk materiallary senagaty
uly we kici dowrebap, yokary teh-
nologiyaly karhanalaryn kopisini 6z
icine alyar. Olar: «Tlrkmenkerpic»,
«Turkmensement», «Tlrkmendas-
lary», «Tirkmendemirgigmal» we
«Turkmendemirbetononimleri»
yaly tayyar beton, diwar panelleri
we yygnama beton ondiirydn do-
kuz sany onumgilik karhanalaryn-
dan ybarat bolup, agag, magdan
dal we gurlusyk materiallary, ayna
onumleri islap tayyarlayan mermer
ondiryan, uly panelli yasayys jay
zawodlar, granit we mermeri gayta-
dan isleyan karhanalar, demirbeton
we gazlandyrylan beton zawodlar,
plitalar we basyrgy, binyat blokla-
ry, yygnama demirbeton gurnaw-
laryny, jadhek daslaryny, keramzit,
plastmassa we siyUimli ayna tur-
balary éndiiryan karhanalarydyr. Bu
sanawa Tirkmenistan dowletinin
birndce sement zawodyny hem gos-
mak mimkin.

Tarkmen halkynyn Milli
Lideri, Tirkmenistanyn Halk
Maslahatynyn Baslygy Gurbanguly
Berdimuhamedow tarapyndan
basy baslanan we Tiirkmenistanyn
hormatly Prezidenti Serdar
Berdimuhamedowyn
bastutanlygynda Ustlnlikli dowam
etdirilydn maksatly strategiyanyn
yzygiderli durmusa gecirilmegi
netijesinde birnace yyllaryn dowa-
mynda dsen tehnologiyalar bilen
enjamlasdyrylan déwrebap sena-
gat karhanalary gurulyar, ekspor-
tun ornuny tutyan we eksporta

menkerpi¢», «Tlirkmensement»,
«Tiirkmendaslary», «Tiirkmen-
demircigmal», and «Tiirkmen-
demirbetonontimleri» (which
includes nine production facili-
ties manufacturing ready-mixed
concrete, wall panels, and pre-
cast reinforced concrete), as
well as plants engaged in wood-
working, production of non-me-
tallic and building materials,
glass manufacturing, marble
production, large-panel hou-
sing construction, granite and
marble processing, reinforced
concrete and aerated concrete
products, floor slabs and panels,
foundation blocks, precast rein-
forced concrete structures, curb
stones, expanded clay, plastic
and fiberglass pipes. Several ce-
ment plants operating in Turk-
menistan can also be added to
this list.

As a result of the systematic
implementation of the targeted
strategy initiated by the National
Leader of the Turkmen people,
Chairman of the Halk Maslahaty
Gurbanguly Berdimuhamedov,
and successfully continued under
the leadership of the President
of Turkmenistan Serdar
Berdimuhamedov, modern indus-
trial enterprises equipped with
advanced technologies have been
constructed throughout the coun-
try. These enterprises specialize
in the production of a wide range
of import-substituting and ex-
port-oriented construction pro-
ducts. At the same time, a de-
veloped transport infrastructure
is being formed, and the scale
of construction of facilities for
various purposes is steadily ex-
panding.

In this context, the produc-
tion of lime and silicate products
is under special supervision as
a promising and modern seg-

B CTpaHe BO3BOAATCA COBpeMeH-
Hble, OCHAaLLEHHble MepeaoBbIMU
TEXHOJIOMNAMM NPOMBbILLIEHHbIE
npeanpuATUA, CNeuuanu3vpyioLLm-
€CA Ha BbINyCKe LUMPOKOro accop-
TUMeHTa WMMopTO3aMeLLaloLLen |
3KCMOPTHO-0PUEHTUPOBAHHOM CTPO-
uTenbHoM nponyKuuu, Gopmupyet-
CA pas3BeTBMIEHHAA TpaHCMopTHaA
MHPPACTPYKTYpa, LIMPUTCA pa3Max
cTpouTenbCcTBa OO6BEKTOB CaMoro
Pa3HOro HasHaYeHus.

B aTon cBA3M npomu3BoAcCTBO
M3BECTU W CUJIMKATHbIX W3Oenui
HaxoOuTCA Ha 0COBOM KOHTPO-
ne, Kak MepcrnexkTMBHOE W COB-
peMeHHoe HanpasfieHue coepbl
MPOMBILLMIEHHOCTM CTpoMMaTepua-
no.. CTpouTesnibHO-NPOMBILLIEHHO-
MYy KOMIJIEKCY CTpaHbl OTBOAMTCA
BeAyLasa pofib B MHHOBALWOHHOM
PasBUTUM HaLMOHANbHOM 3KOHOMM-
KW, MONHOGOPMATHOM WCMOJb30-
BaHWM KOMOCCasbHbIX NPUPOAHBIX
pecypcoB, CTpOWUTeNbCTBEe COBpe-
MeHHbIX ropogoB u cén. CerogHa
Ha Npo¢unbHbIX NpeanpuATUAX B
OONbLUNX KONMYEeCTBaxX BbIMycKa-
loTcA BocTpeboBaHHble CTpoiMaTe-
puanel, B TOM YMC/E U CUSIMKATHbIE
N34enuvsa — KMpNu4Y 1 CTpouTesbHbIe
6NOKW. ITUM 3aHMMAIOTCA KaK Kpyn-
Hble NpeanpuUATUA 0Te4eCTBEHHOI 0
NMPOMBILLIEHHO-CTPOUTENIBHOT O
CEeKTopa, TaKk U HebosbLUME YacTHble
npeanpuATUA, YCNEeLHo ocCBaumBa-
lome paboTy B JAHHOM CermeHTe.
MoTeHuMan n BO3MOMHOCTU Hero-
CyOapCTBEHHbIX KOMMaHW B CTpoO-
uTenbHoOW cdepe NPOLAEMOHCTPU-
POBaNN y)Ke XOpOoLIO W3BECTHble
B CTpaHe 4acTHble npeanpuUATUA
«Geljege Miras», «Demir olgeg»,
«Maksatly gercek», «Yhlas Kagyz»,
«Arap ulagy», «Ajayyp gurlusyk»,
«Nur bina gurlusyk», «Rysgally
Nesip», «Elektron Ylhamys»,
«Oguzabat», «Ak bulut», «Ynamly
ojak», «cMuhammet-Balkan» 1 MHo-
rve gpyrue.



gonikdirilen kop sanly 6niim 6n-
dirilyar, kép ugurly ulag ulgamy
hem emele gelyar, dirli maksatly
desgalaryn gurlusygy ginelyar.

Sunun bilen baglylykda, gurlu-
syk materiallary pudagynyn geljegi
uly hem doéwrebap ugry hékmiinde
hek we silikat oniimlerinii 6ndi-
rilmegi ayratyn gozeggcilikde sak-
lanyar. Yurdumyzyi gurlusyk we
senagat toplumy milli ykdysadyyeti-
nin innowasiya 6slisinde, ummasyz
tebigy baylyklardan doly peydalan-
makda, hazirki zaman saherlerin
we obalarynn gurlusygynda oride-
baryjy orna eyedir. Hazirki wagtda
yoritelesdirilen  karhanalar  kop
mukdarda isleg bildirilydn gurlusyk
materiallaryny, sol sanda kerpic we
gurlusyk bloklary yaly silikat 6niim-
leri onduryarler. Bu ugurda yurdu-
myzda eyyam belli bolan dowlete
dahylsyz «Geljege Miras», «Demir
olceg», «Maksatly gercek», «Yhlas
Kagyz», «Arap ulagy», «Ajayyp gur-
lusyk», «Nur bina gurlusyk», «Rys-
gally Nesip», «Elektron Ylhamys»,
«Oguzabat», «Ak bulut», «Ynamly
ojak», «Muhammet-Balkan» husu-
sy kompaniyalary we basgalar gur-
lusyk pudagynda 6z ukyplaryny we
mimkingiliklerini gorkezmegi ba-
sardylar.

Yokarda belldp gecisimiz ya-
ly, Tarkmenistanda silikat pudagy-
ny o0sdirmek dgin ¢ig mal yeterlik
mukdarda bar we bu 0siis dowleti-
mizin yorite gozeggiligi astyndadyr.
Munun netijesinde hazirki wagtda
Turkmenistandaky silikat pudagy
yurdumyzyn ykdysadyyetinde mo-
hiim orny eyeldp, gurlusyk puda-
gyny zerur materiallar bilen Gpjin
edyar we Garassyz, hemiselik Bita-
rap dowletimizin eksportyna gosant
gosyar.

Meylis BABAYEW,

Tirkmen déwlet binagdrlik-
gurlusyk institutynyrn okuw isleri
boyunca prorektory.

ment of the building materials
industry. The construction and
industrial complex of the coun-
try is assigned a leading role in
the innovative development of
the national economy, the full-
scale utilization of vast natural
resources, and the construction
of modern cities and rural set-
tlements. Today, large quantities
of in-demand building materials,
including silicate products such
as bricks and building blocks, are
manufactured at specialized en-
terprises. This production is car-
ried out both by large enterprises
of the domestic industrial and
construction sector and by small
private companies that are suc-
cessfully operating in this market
segment. The potential and capa-
bilities of non-state companies in
the construction sector have been
demonstrated by well-known pri-
vate enterprises such as «Geljege
Miras», «Demir dl¢ceg», «Maksat-
ly gercek»,«Yhlas Kagyz» ,«Arap

ulagy», «Ajayyp gurlusyk»,
«Nur bina gurlusyk», «Rysgally
Nesip», «Elektron Ylhamy»,

«Oguzabat»,«Ak bulut», «Ynamly
ojak», «Muhammet-Balkan» and
many others.

As noted above, Turkmenis-
tan has sufficient raw material
resources for the development
of the silicate industry, and this
development is under special go-
vernmental control. As a result,
the silicate industry in Turkme-
nistan today plays an important
role in the national economy by
supplying the construction sector
with essential materials and con-
tributing to the export potential
of the independent and perma-
nently neutral state.

Meylis BABAYEYV,

vice-rector for academic affairs
of the Turkmen State institute

of Architecture and Construction.

KaK yrke ynoMuHanocb BblLle,
TYpKMEHWUCTAH MMeeT [O0CTaToYHble
3anacbl CbipbA ONA Pa3BUTUA CU-
JIMKATHOM NPOMBILLSIEHHOCTH, U 3TO
pasBuTME HaxoguTcA Ha 0cobom
KOHTpO/ie NpaBuTeNbCTBA CTpaHbl.
Bnarogapa aToMy, Ha cerogHALIHUA
JeHb CUNIMKATHaA MPOMBILLIEHHOCTb
B TypKMEHUCTaHe WrpaeT BaHyl0
pofib B 3KOHOMMKE CTpaHbl, obec-
neyMBas CTPOUTESIbHYIO OTPac/b He-
06X0MMbIMK MaTepuanamm U BHOCA
BKMaZ B 3KCMOPTHbLIM NOTEHUMAN He-
3aBUCUMOr0  HEWUTPASIbHOro  rocy-
Japcrsa.

Meliinuc BABAEB,

npopeKkmop no y4ébHol Yacmu
TypKMeHcKo20 20cy0apcmBeHHo20
apxXumeKmypHO-CmMpoumes1bHo20
uHcmumyma.
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INCE UWELEN SEMENTIN
SENAGAT ONUMCILIGINDE

OZLESDIRILISI
INDUSTRIAL DEVELOPMENT OF

THE PRODUCTION OF FINELY
GROUND CEMENTS

NMPOMbBILWNIEHHOE
OCBOEHUE NPOU3BOLACTBA
TOHKOMONOTbIX LEMEHTOB

azirki dowilrde senagat

galyndylaryny tazeden is-

lemek dowrebap zamana-

myzyn esasy wezipesi bo-
lup duryar. Osen yurtlarda sement
onumgiligi uly gowrimli isligi se-
bapli, portlandsement 6niimgiligin-
de senagat galyndylarynyn ep-esli
bolegi tazeden islenilyar.

Alymlar senagat galyndylaryny
¢ig mal, mineral gosundylar we yan-
gy¢ calsygy hokmiinde ulanmagyn
tasirli usullaryny oylap tapdylar. Ka-
bir senagat galyndylary esasy onim

t present, the utilization
of technogenic waste
is one of the most sig-
nificant challenges of
the modern world. In developed
countries, a substantial amount
of technogenic materials is uti-
lized in the production of portland
cement, since cement manu-
facturing is a large-tonnage in-
dustry. Effective methods have
been developed for the use of
technogenic waste as raw ma-
terials, mineral additives, and

[aHHoe BpeMs YTUAK3a-

LIMA TEXHOT€HHbIX 0TXO[0B,

OfHa M3 3Ha4YMMbIX Npo6-

NleM COBpeMeHHoro Mupa. B
Pa3BUTLIX CTpaHax B NPOM3BOACTBE
nopTNaHALeMEeHTa  YTUIM3MpYyeTCcA
3HaYUTENIbHOE KONIMYECTBO TEXHO-
FeHHbIX MaTepuasoB, TaK Kak Npouns-
BOACTBO LIEMeHTa ABNAETCA MHOMO-
TOHHaHbIM. Y4EHbIMU pa3paboTaHsbl
3¢ deKT1BHbIE NYTU MUCMOSb30BaAHUSA
TEXHOreHHbIX OTXO[0B B KayecTse
Cbipbfl, MWMHEpanbHbIX W TOMNBO-
3ameluaLmx JobaBoK. HekoTopble



ondurilende eyyam vyylylyk bejer-
gisini basdan gegiryarler we olaryn
kabirleri diiziiminde birnage klinker
minerallaryny jemleyar.

Portland sementi — bu port-
landsement klinkerinin we gipsin
bilelikde Gwelmek netijesinde 6ndii-
rilydn, suwda we howada gatylas-
yan, energiya talap ediji 6nUmidir.
Portland sementini ondirmek gin
¢ig mal garyndysy, sement klinke-
ri diylip atlandyrylyan yarym tayyar
onlmi ilki bilen 1450°C temperatu-
rada yakylyar.

Klinker, 1400-1500°C tempe-
raturada siizmezden ozal ¢ig garyn-
dylary atmagyn oniimidir, bu esasan
yokary silikatlaryn, alyuminatlaryn

fuel-substituting  components.
Some technogenic products have
already undergone thermal treat-
ment during the production of the
main product, and certain of them
contain a number of clinker mi-
nerals in their composition.

Portland cement is an ener-
gy-intensive product that har-
dens both in water and in air; it
is obtained by the joint grinding
of portland cement clinker and
gypsum. To produce portland ce-
ment, the raw mix must first be
fired at a temperature of 1450°C
to obtain a semi-finished product
known as cement clinker.

Clinker is a product obtained
by firing raw mixes to the point

TEXHOreHHble MPOAYKTbI Ye non-
Bepranucb TernnioBon 06bpaboTke B
npouecce Npov3BOACTBA OCHOBHOM
NPOAYKLUK, U 0TOeSIbHbIE U3 HUX CO-
JOepHaT B cocTaBe pAL KIMHKEPHbIX
MWHEpPanoB.

[NopTnaH4LeMeHT — 3Heproém-
KU NPOAYKT, TBepAeLLniA B Boae
M Ha Bo3dyxe, MPOAYKT COBMECTHO-
ro nomosia nopTiaHALEeMEHTHOrO
KNWHKepa v runca. [nAa nonyyeHuA
nopTnaHgueMeHTa cHayana Heob-
X0OMMO 06KUraTb ChIpbeBYIO LUMXTY
npu Temnepartype 1450°C, nony4ntb
nonydabpukat - TaK HasblBaeMblii
LLeMEHTHbIN KIUHKep.

KnuHKep - npoayKT 06xura oo
cnekaHuAa npu Temnepartype 1400-
1500°C cbipbeBbIX CcMecel, obec-
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TURKMENISTANYN GURLUSYGY WE BINAGARLIGI
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we kalsiy alyuminoferritlerin sintezi-
ni Gpjin edyar [1].

Portland sement onimgiliginin
tehnologiyasy ¢ig maly gazyp almak,
owratmak we liwemek, palcyk ya-da
un tayyarlamak we sazlamak, sihta-
ny 1450°C temperaturada yakmak
we klinker almak, 4-5% gips bilen
klinkeri bilelikde Gwemek [2].

Hazirki wagtda Gazagystan-
da ondirilydn portland sementinin
gurlusy, sement massasynyn 7,5%
mukdaryndaky mineral gosundy-
laryn ortaga payyny 0z icine alyar.
Teklip edilyan mehanohimiki isjen-
lesdirme tehnologiyasyny ulanyp,
pes klinkerli ince Gwelen sementler
ondirilende, semente mineral go-
sundylary sementifi agramy boyun-
ca 40-45% , 60-75% cenli, yokary
sement guyjini saklamak bilen -
32,5 bilen 62,5 MPa aralygynda ep-
esli mukdarda girizip bolyar [1,2].

Hazirki wagtda Gazagystan
Respublikasynda we diinyade dur-
nukly 6sis, dasky gursawa we howa
ulgamyna antropogen tasirini azalt-
mak, esasy pudaklarda parnik gaz-
larynyn zyniyndylaryny azaltmak yaly
meselelere has kop ins berilyar [3].
Sement ondirmek, kop mukdarda
komurtursy gazynyn ¢ykmagy bilen
baglanysykly gaty material we ener-
giya talap edyan prosesdir.

Sement senagaty, parnik gaz-
laryny atmosfera juda kop zynyanla-
ryn biridir [4]. Dlinya boyunca sement
senagaty her yyl global CO?zyriyndy-
larynyn takmynan 6% - 7% cenli [7]
we antropogen parnik gazlarynyn
5% - 7% cenli barabar bolyar [5]. Sol
bir wagtyn 6ziinde, sement klinke-
ri ondirilende, karbonat saklayan
cig malyn (tehnologiki CO?) dekar-
bonizasiya wagtynda we yangyjyn
(energiya CO?) yakylmagy wagtynda
atmosfera kop mukdarda parnik ga-
zy CO? gykyar. Sement senagatynda
yangy¢ we energiya ¢ykdajylary, on-
dirilen 6ndmin bahasynyn takmy-
nan 40% emele getiryar. Aslynda,
1 tonna klinkerin ondirilmegi 840-

of sintering at temperatures of
1400-1500°C, ensuring primarily
the synthesis of high-basic calci-
um silicates, aluminates, and cal-
cium alumoferrites [1].

The technology of portland
cement production includes the
extraction, crushing, and grinding
of raw materials; preparation and
correction of slurry or raw meal;
firing of the mix at temperature
of 1450°C to obtain clinker; and
joint grinding of clinker contai-
ning 4-5 % gypsum [2].

At present, the structure
of portland cement produced in
Kazakhstan includes, on ave-
rage, a share of mineral addi-
tives amounting to 7.5 % of the
cement mass. In the production
of low-clinker finely ground ce-
ments using the proposed mech-
anochemical activation techno-
logy, mineral additives can be
introduced in significantly larger
amounts-from 40-45 wt.% to
60-75 wt.% of the cement mass-
while maintaining high strength
characteristics in the range of
32.5 to 62.5 MPa [1,2].

Today, both in the Republic
of Kazakhstan and worldwide, in-
creasing attention is being paid
to issues of sustainable develop-
ment and reduction of anthropo-
genic impacts on the environment
and the climate system, including
the reduction of greenhouse gas
emissions in key industrial sec-
tors [3]. Cement production is
an extremely material and ener-
gy-intensive process associated
with the release of large amounts
of carbon dioxide.

The cement industry is one
of the leading contributors to
greenhouse gas emissions into
the atmosphere [4]. Annually, the
global cement industry accounts
for approximately 6-7 % of glo-
bal CO? emissions [7] and 5-7 %

MeYMBaloLLMX B OCHOBHOM CUHTE3
BbICOKOOCHOBHbIX CW/TMKATOB, asio-
MUHATOB W anioMo¢peppuToB Kasb-

uma [1].
TexHonorusa npounsBoACTBa
nopTnaHgueMeHTa  CKnagblBaeTcA

M3 npoueccoB AobbHKn, OpobneHns
W NOMONA CbIpbA, MPUrOTOBNEHUA U
KOPPEKTUPOBKKM LUMaMa WM MyKM,
06MMra LWKXTbl MpU TemnepaTtype
1450°C v nonyyeHMA KNMHKepPa, COB-
MeCTHOIo MoMosa KIMHKepa coaep-
¥auero 4-5 % runca [2].

B HacToslLLee BpeMs CTPYKTypa
nopTnaHOoueMeHTa, BbiMyCcKaeMoro
B KasaxcTaHe, BK/lo4aeT B cpegHeM
[0J110 MUHeparbHbIX [106aBOK B KO-
nunyectse 7,5 % oT Macchl LieMeHTa.
B npousBoacTee ManoKMMHKePHbIX
TOHKOMOJIOTbIX LLeMEHTOB Mo npeg-
naraeMom TeXHONOr MM MexaHOXMMM-
YecKoM aKTUBaLMM BO3MOMeEH BBO[,
B LEMEHT MMWHepanbHbIX O06aBoK
B 3HauuUTeNbHO 6OMbLLUMX KoNuYe-
cTBax: oT 40-45 % macc. oo 60-75 %
Macc. LleMeHTa C COXpaHeHNeM Bbl-
COKOM NPOYHOCTU LLEMEHTOB — B Npe-
penax ot 32,5 go 62,5 Mna [1,2].

CerogHsa B Pecny6nuke
KasaxctaH 1 B Mupe Bce 6osblue
BHMMaHMA  yoensetcAa  npobne-
MaM YCTOMYMBOrO pasBuTMA, CO-
KPaLL,EeHWI0 aHTPOMOreHHOro BO3-
OeNCTBMA Ha OKpyHaloLlylo cpeay
N KIMMaTUYeCKYl0 CUCTEMY, B TOM
yncne — CHUMKEHMI0 BbIBpOCoB nap-
HUMKOBbLIX rasoB B KJOYeBbIX OT-
pacnAax  npoMbiwsieHHocTn  [3].
MponsBoAcTBO LEMeHTa fABnAeTCA
Ypes3Bbl4aHO MaTepUanoéMKMM WU
SHEProEMKMM MPOLLECCOM, CBA3aH-
HbIM C BblefeHneM 3HauYnUTENIbHOI0
Konn4yecTBa AMOKCHAa yrnepoga.

LileMeHTHaA NpOMbILLIEHHOCTb
ABNAETCA OOHMM W3 NWMOepoB Mo
BbIOPOCY MapHWKOBLIX Fa30B B aT-
mocdepy [4]. ExerogHo MupoBas
LeMEeHTHaA NMPOMBILLSIEHHOCTb Mpo-
n3BOONUT NpUMepHO oT 6 ao 7 % rno-
6anbHbIx BeibpocoB CO[7]not 5007
% BbI6POCOB NMapHWMKOBbLIX FA30B aH-
TPOMOreHHOro npoucxorgeHuna [51.



900 kg CO? atmosfera gykaryar [6].
Sol sebapden, klinkeri otda bisirmek
Ucin yangyjyn sarp edilisini hem-de
CO? parnik gazlarynyn zynyndylaryny
azaldyp biljek pes energiya, serisde
tygsytlayjy tehnologiyalaryn osduril-
megi 6ran mohimdir.

Cig malyn yetmezciligi Gaza-
gystan Respublikasynyi sement
ondmgiliginin in mohim meseleleri-
nin biri bolup duryar, sebabi golayda
yerlesyan tebigy cig mal cesmeleri-
nin ep-esli bolegi azalyar, olaryn cal-
sygy bolsa yok.

Yakyn geljekde bu tebigy cig
malyn dhmiyetinii yzygiderli yo-
karlanyp durmagy, sol sanda hem
dasky gursawy goramak diisinje-
leri tehnogen onldmleri bilen bolek-
leyin ya-da doly calsylmagyna geti-
rer. Taslamany durmusa gecirmek
tcin ekologiki we ykdysady sert dag
magdan karhanalaryndan slaklaryn
we galyndylaryn yylsayyn kopelme-
gidir.

Gazagystanda semente bolan
islegin yokarlanmagy bahalary we
importy yokarlandyryar, seyle hem
bu pudak Ugin maya goyumlaryny
artdyryar. Sol sebapden, magdan
we metallurgiya galyndylaryny ula-
nyp, pes klinkerli nebitli sementlerin
onumgiligini yola goymak we 6niim-
leri satmak Gazagystanda sement
ondirmek meselesini ¢dzmeklige
mimekingilik bererdi.

Pes klinkerli ince lwelen se-
mentin teklip edilyan tehnologi-
yasy, dine bir gysga wagtyn icinde
maya goyumlaryny azaltmak bilen
Gazagystanda sement 6nimgiligi-
nin mukdaryny 40-50 dollara cenli
gineltmage mimkingilik beryar, po-
limer sement zawod toplumlaryny
gurmagyn zerurlygy bolmazdan, Ga-
zagystan Respublikasynyn sement
yetmezciliginin sebitleyin meselele-
rini ¢ozlp biler.

Yokary hilli sementi Tiirkiistan
sebitine 6z wagtynda iberilmegini
we Turkistan saherinifi gurlusygyny
Upjin etmek Ucin ykdysady taydan

of anthropogenic greenhouse gas
emissions [5]. During cement
clinker production, significant
amounts of CO? are emitted as
a result of decarbonation of car-
bonate-containing raw materials
(process-related CO?) and fuel
combustion (energy-related C0?).
Expenditures for fuel and energy
resources account for about 40 %
of the cost of cement products. In
practice, the production of 1 t of
clinker results in the emission of
840-900 kg of CO? [6]. Therefore,
the development of low-energy,
resource-saving technologies
that reduce both fuel consump-
tion for clinker firing and CO?
emissions is highly relevant.

One of the most pressing
problems of cement production in
the republic of Kazakhstan is the
shortage of raw materials, since
a significant portion of accessible
natural raw-material sources has
been depleted and has no viable
replacement. In the foreseeable
future, this will inevitably lead to
partial or complete substitution of
natural raw materials with tech-
nogenic ones, whose importance
should steadily increase, inclu-
ding for environmental reasons.
The ecological and economic pre-
requisites for implementing the
project are the annually increa-
sing dumps of slags and wastes
generated by mining enterprises.

The growing demand for
cement in Kazakhstan leads to
rising prices and increased im-
ports, as well as higher invest-
ment volumes in the industry.
In this context, organizing the
production of low-clinker finely
ground cements based on waste
from mining and metallurgical
enterprises and commercializing
the products would help address
the cement supply problem in
Kazakhstan.

Mpu 3ToM npu npousBoAcTBeE Lie-
MEHTHOIr0 HK/IMHKepa B aTtMocdepy
BblbpacbiBaeTcA  60sibLIOe  KOJIU-
YyecTBO NapHuWKoBoro rasa CO? Ko-
TOpbI BblOenseTcA npu gexkapbo-
HM3aUMK KapboHaT copeprkallero
cblpbA (TexHonormveckue CO?) u npu
cropaHum Tonnmea (3HepreTUyecKkue
C0?) . [onA pacxonoB Ha TOMJIMBHO-
3HepreTUYeCKMe pecypchbl B LLEMEHT-
HOM oTpacsv cocTaBnAeT okono 40 %
OT CTOMMOCTM  MpPOU3BELAEHHOIr0
npoaykta . MaKTMYeCcKkn Npu Npoms-
BoacteBe 1 T KNIMHKepa B atMochepy
Bblgensaetca 840-900 kr CO? [6]. Mo-
3TOMY BecbMa aKTyasilbHbIM fABNAET-
cA paspaboTKa Mario3HeproéMKMX
pecypcocbeperatoLLmx TEXHOMOrUN,
No3B0JIAILLMX CHU3UTb U NoTpebe-
HMe TOM/IMBA Ha 06U KNUHKepa, U
Bbl6poChl NapHMKoBoro rasa Co2,

OpHOM M3 aKTyanbHbIX Mpob-
NeM Npou3BOACTBaA LieMeHTa B pec-
ny6bnvke KasaxctaH fABnAetcsA He-
obecnevyeHHOCTb CbipbeM, MOCKObKY
3HauMTeNbHasA YacTb WCTOYHUKOB
NMPUPOAHOro ChipbA, HaxoAALlanAcA
B [OOCTYrMHOM 6nM30CTU, WUCTOLLLEHA
M He WUMeeT peanibHOW 3aMeHbl. B
0603puMoM OyayLLeM, 3TO NpuBe-
06T K Hen3bersHoM YacTUYHOW UK
MOSIHOM 3aMeHe MPUPOAHOIO ChipbA
TEXHOreHHbIM, 3HA4YMMOCTb KOTOPO-
ro JOM¥Ha HeyKIOHHO BO3pacTaTh,
B TOM YuC/ie U MO NPMPOA0OXpaH-
HbIM COOBpParKeHNAM. IKONOro-3K0-
HOMUWYECKMMW NpennockiikaMu ana
BbINOSIHEHUSA NPOEKTa ABUSIUCH eXKe-
rodHO yBenu4MBaloLLMecs OoTBaslbl
LLIaKOB M 0TX00B ropHo406bIBal0-
LUX NpeanpuATUi.

Pactywmin cnpoc Ha UeMeHT B
KasaxcTtaHe BeLET K pOCTY LiEH U UM-
MopTa, a TaKKe K YBeNTMYeHUI0 06b-
éMa WHBeCTMUM B oTpacib. B aton
CBA3WN OpraHM3aumA nNpou3BoacTBa
MaJoOK/IMHKEPHbIX TOHKOMOJI0-
TbIX LLeMEeHTOB Ha OCHOBE OTXOLO0B
rOpHO-MeTaNNlypruiyecknx  npea-
NpuATUA W MNpofara npoayKUUK
no3sosmmno 6bl pewartb npobnemy
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amatly bolan portland semendinin
yerine portland sement klinkerini
import etmegi teklip edyaris.

M. Auezow YUKIU-da «Gurlu-
syk materiallary, gurlusyk we bina-
garlik» ylmy-gozleg laboratoriyasy
tarapyndan islenip diziilen we pes
klinkerli nepis sement (gcin yurdu-
myzyn taze icerki tehnologiyasy:

- 20-70% klinker tygsytlamak,

- energiya ¢ykdajylaryny 40% -e
cenli tygsytlady,

- tonna Ugin 50% -e ¢enli maya
tygsytlamak,

- 100-120 MPa-dan yokary gy-
syjy guyji bolan beton.

Gazagystanyn kop guramasy
demir-beton 6nimlerini 6ndiirmek
ucin pes klinkerli inge Uwelen se-
menti ulanmaga gyzyklanyar.

Senagat galyndylaryna we te-
bigy materiallara esaslanyan pes
klinkerli ince Uwelen sementlerin
layyk geldyjek diiziimlerini islap tay-
yarladyk. Olaryn gurlusyk we tehni-
ki ayratynlyklary we berkligi dwre-
nildi. Senagat galyndylaryndan pes
klinkerli ince Uwelen sementlere
esaslanyan beton onimlerinin sy-
nag topary ondurildi. Teklipler, amal
diizglinleri we guramagylyk stan-
darty islenip diizuldi.

Pes klinkerli ince lwelen se-
mentleri ondiirmek tehnologiyasy,
materiallaryn asla yakylmayandygy
sebapli, yakylmayan sement tehno-
logiyasyna degisli bolyar.

Pes klinkerli inge Gwelen se-
ment dnimgiligini sement zawodla-
rynda, demirbeton zawodlarynda we
beyleki gurlusyk senagat karhanala-
rynda gurnap bolyar.

Bu yokary hilli ontmleri we
gurluslary 6sdirmage mumekingilik
berer, sement sarp edilisinifi ep-es-
li azalmagyny Upjiin eder, seyle hem
titremesiz we bugsyz énimgilik ar-
kaly tehnologiyany kamillesdirer.

Pes klinkerli ince uwelen se-
mentlerin  materiallaryn  odlceg
mocberinden baslap, degirmenler-

The proposed technology
for producing low-clinker finely
ground cements makes it pos-
sible not only to expand cement
production in Kazakhstan with
minimal capital investment (at
the level of USD 40-50) within
a relatively short time, without
the construction of large cement
plant complexes, but also to solve
cement shortages in and hard-to-
access areas of the Republic of
Kazakhstan.

in order to timely provide
the Turkestan region and con-
struction of the city of Turkes-
tan with high-quality cement, we
propose improving portland ce-
ment clinker into the region in-
stead of portland cement, which
is economically beneficial.

The new domestic technology
of low-clinker finely ground ce-
ment, developed and implemented
by the Research Laboratory «Buil-
ding materials, construction and
architecture» at M. Auezov South
Kazakhstan University, provides:

e clinker savings of 20-70 %;
¢ reduction of specific energy
consumption by up to 40 %;

¢ reduction of capital costs
per ton by up to 50 %;

o production of concretes
with compressive strength ex-
ceeding 100-120 MPa.

Many organizations in the
Republic of Kazakhstan have
expressed interest in using the
low-clinker finely ground cement
technology developed by the au-
thors for the production of rein-
forced concrete products.

Optimal compositions of
low-clinker finely ground cements
based on technogenic waste and
natural materials have been de-
veloped. Their construction and
technical properties as well as
durability have been investi-

npou3BoAcTBa LieMeHTa B Kazaxcra-
He.

MNpegnaraemaa  TexHonorusa
MaslokSIMHKEPHOr0 TOHKOMOJIOTO-
ro UeMeHTa No3BOJIAET He TOJIbKO
pacwmputb 06bEM NpoM3BoACTBA
ueMeHTa B KasaxctaHe ¢ MUHUMU-
3auMen  KanuTanoBfIOXKeHWn [o
ypoBHA 40-50% gocTaToyHo B Ko-
pOTKME CPOKM, 6e3 HeobxoOuMo-
CTU CTpOMTENIbCTBA KOMMJIEKCOB
NOSIMMEPHbIX LEMEHTHbIX 3aBOJ0B,
HO U pelwmnTb Npobnembl geduuuTa
LeMeHTa B TPYAHOOOCTYMHbIX U Aa-
NERUX ONA TpaHcnopTa permoHax
pecnybnuku.

OnAa cBoeBpeMeHHOro obe-
crneyeHna TypKecTaHcKoM obnactu
W CTpouTenbcTBa r.TypKecTaHa Bbl-
COKOKaYeCTBEHHbIM LIEMEHTOM HaMu
npegnaraetcA BBO3WUTb B PeruvoH
MeCcTo MopTnaHA4 LeMeHTa nopT-
NaHAueMeHTHbIN KIIMHKep, YTo AB-
NAETCA SKOHOMUYECKUIA BbIFO4HBIM.

HoBas oTeyecTBeHHaAa Tex-
HOMOrMA  ManoK/IUHKEPHOro TOH-
KOMOJIOTOFO  LieMeHTa,  paspa-
6otaHHaa u peanusyemad  HUIJI
«CTpouTtenbHbIX MaTepuanos, CTpOuU-
TeNbCTBA 1 apXuUTeKTypbI» Npu IOKNY
M. Ay33oBa obecrneuynBaeT:

- 3KOHOMMIO KnuHKepa oT 20

no 70%,

- JKOHOMMIO  NpUBEOEHHBIX
3Hepro3atpart go 40%,

- 3KOHOMMIO  KanuTanbHbIX

3aTpaT Ha odHy ToHHy Ao 50%,

- nonyyeHve 6eTOHOB NpoY-
HOCTbIO NpK cratum bonee 100-120
MMa.

MoTpebneHnem paspabo-
TaHHOM HaMK TEXHONOrMKU  Maro-
KITMHKEePHOro TOHKOMOJ10TOr0
LeMeHTa 0714 NpoM3BOACTBA HeJe-
306€TOHHbIX M30eNMN 3anHTepeco-
BaHbl MHOrue opraHmsauum PK.

Hamwu paspaboTaHbl onTuMarnb-
Hble COCTaBbl Ma/IOKIMHKEPHbIX TOH-
KOMOJIOTbIX LEMEHTOB Ha OCHOBe
TEXHOIeHHbIX OTX0LOB W npupog-
HbIXx MaTepuanos. UccnenoBaHbl nx
CTPOUTENBHO-TEXHUYECKUE  CBOM-



den dustrilyangd Gzniksiz 6niim-
cilik isi bizif tarapymyzdan kabul
edildi.

Bu isde bunkerden iymitlendi-
riji slaklar dendlgegli derejede gura-
dyjy deprege ugradylyar. Inert ma-
teriallary (slak, gum, dolomit ezyan
galyndylar we s.m.) guratmak, yy-
lylyk generatorynyn ondiryan gyz-
gyn howa akymyny ulanyp, ¢yglylygy
10% -den 2% -e ¢enli azaldylyp, gor-
kezilen odlceglere layyklykda yerine
yetirilyar.

Guradyjy deprekden inert ma-
teriallary elewator usti bilen slak
bunkerlerine gegcirilyar. Gosundy-
ly torbalar Gweyji enjamyna, sorira
bolsa ammarlara gecirilyar. Gury
inert materiallary, sement we Uyt-
gediji gosundylar Olgeyji gaplaryn-
dan degirmenlere ugradylyar. Tayyar
onlm sofira pnewmatik nasos Usti
bilen sement turbasy boyunca silosa
gegirilyar.

Teklip edilyan tehnologiyany
durmusa gecirmek gin, tebigy cig
mal (kwars gumy, hek dasy, gum we
inge ¢age) ulanyp, Gazagystanyn se-
bitlerinde demirbeton onimleri za-
wodlarynyn, beton zawodlarynyn we
beyleki karhanalarynyn onimcilik
desgasyny, seyle hem uly tonnalyk
senagat galyndylarynyn yygnanan
yerinde (yylylyk elektrik stansiya-
laryndan kiil, slak, karyerlerden we
gayalardan hek dasyny dowlen ga-
lyndylary), yylda 100-150 mif tonna
sement kuwwatly sebitleyin Gweyis
sehlerini doretmek zerur. Ulag ¢yk-
dajylaryny tygsytlamagy we sement
sarp edilisini yokarlandyrmagy goz
ondnde tutup, 6niimgiligin mukda-
ryna baglylykda seyle zawodlar (gin
maya goyumynyn girdejisi iki yyldan
dort yyla cenli bolar. Pes klinkerli in-
ce sementler, bugly yerine yetirmek
zerurlygyny aradan ayryp, beton
onumgiligini 6zgertmek mumkingi-
ligine eyedir.

gated. A pilot-industrial batch
of products made from concretes
based on low-clinker finely
ground cements using industrial
technogenic waste has been
produced. Recommendations, a
technological regulation, and
an organizational standard have
been prepared.

The technology for produ-
cing low-clinker finely ground
cements belongs to non-firing
cement technologies, since the
firing stage is completely elimi-
nated.

Production of low-clinker
finely ground cements can be or-
ganized at cement plants, rein-
forced concrete plants, and other
construction-industry enterpri-
ses. This enables the manufac-
ture of high-quality products and
structures with a sharp reduction
in cement consumption, as well
as technological improvements
through vibration-free forming
and non-steam curing.

A continuous technologi-
cal scheme for the production
of low-clinker finely ground ce-
ments has been adopted, cove-
ring the stages from material do-
sing to discharge from the mills.

From the hopper, slag is
uniformly fed by a feeder into
the drying drum. Drying of inert
materials (slag, sand, dolomite
crushing waste, etc.) is carried
out according to specified para-
meters, reducing moisture con-
tent from 10 % to 2 % by a flow
of hot air generated by a heat
generator.

From the drying drum,
inert materials are transported
by an elevator to slag storage
bins. Bags containing additives
are introduced into the grinding
unit and then transferred to sto-
rage hoppers. Dry inert materi-
als, cement, and modifying ad-

CTBa M [OSIFOBEYHOCTb. BbinyLieHa
OMbITHO-MPOMBILLISIEHHaA napTua
usgenuii M3 6eToHOB Ha OCHOBe
MaJIOKSIMHKEPHBIX ~ TOHKOMOJIOThIX
LLeMEHTOB U3 TeXHOreHHbIX 0TXO0B
MPOMbILLNEHHOCTU. [loaroToBseHsbl
peKoMeHdaumK, TEXHOJOrMYeCKUiA
pernaMeHT W CTaHdapT OpraHu3a-
Luu.

TexHonorua npoM3BoACTBa
MasTOKSIMHKEPHbIX ~ TOHKOMOJIOTbIX
LLeMeHTOB OTHOCUTCA K TeXHONOoru-
AM 6e306MUroBbIX LEMeHTOB, TaK
KaK MOJSIHOCTbIO OTCYTCTBYET OOMUIr
MaTepuaros.

MponssoacTeo MaoKINH-
KepHbIX TOHKOMOJIOTBIX LEMEHTOB
MOMET ObITb OPraHM30BaHO Ha Le-
MeHTHbIX 3aBofaX, 3aBoJax Me-
Ne306eTOHHbIX M3Oenuii 1 Opyrux
npeanpuUATUAX  CTPOUMHOYCTPUM.
3T0 NO3BONIUT OCBOMTbL BbIMYCK Bbl-
COKOKa4YeCTBEHHbIX U30eNnnit N KoH-
CTPYKLMI C obecrneyeHneM pe3Koro
CHUMEeHMA pacxoda LeMeHTa, a Tak-
¥e YNy4ylleHUA TeXHOSorMK MyTeMm
6e3BMbpaLMOHHOI0  BO3OeNCTBUA,
6ecnponapo4HOro U3roTOBIEHUS.

TexHonornyeckn npovecc
MPOM3BOACTBA  MaJIOK/IMHKEPHbIX
TOHKOMOJIOTBIX LEMEHTOB MPUHAT
HaMK MO HenpepbiBHOM cxeMe Ha
3Tane oT 4O03UPOBaHWA MaTepuanos
[0 BbIFPY3KM U3 MefbHUL,

N3 6yHKepa nuTaTenieM LUMaK
paBHOMEpPHO MOAAETCA B CyLUWSIb-
Hbli 6apabaH. CyllKa WHEepTHbIX
MaTepuanoB (WnaK, NecoK, oTxoabl
OpobnexHve gonoMnTa 1 T.4.) NPous-
BOOWTCA UCX0OA U3 3adaHHbIX Napa-
METPOB CO CHUMEHWEM BNaXHOCTU
oT 10% pgo 2% noToKOM ropsA4ero
BO3[0yXa, CO34aBaeMoro TensoreHe-
paTopoM.

M3 cywwunbHoro 6apabaHa
MHEpTHble MaTepuasnbl 3/1eBaTopoM
nogawTcA B byHKepbl LWaka. Mewwu-
KM c pobaBKamMun Oob6aBnAlTCcA B
pacTupalolLiee YCTPOMCTBO W danee
B 6yHKepbl 3anaca. Cyxue nHepTHbIE
MaTtepuasnbl, LLeMeHT, MoaMduumpy-
lolme OobaBkM U3 ByHKepa Yepes
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Taze tehnologiya yerli metal
dal materiallary (kondision dal ezi-
len das we cagyl, ince daneli cage
we kremninin gosundylary, tebi-
gy gayalar, seyle hem kil we dirli
slaklar) sement onimgiligine isjen
gatnasdyrmaga mimkingilik ber-
yar. Suna menzes shema gecen
asyryn ursundan sonky yyllarda
Fransiyada we Yewropada ulanyl-
dy; hazirki wagtda import edilyan
klinkeri owradyan 70 sany Uweyji
sehleri bar. Bucemelesme HHR-da
ginden ulanylyar: klinker uly gow-
rimli karhanalarynda ondiirilyar,
onun 50-70% sement zawodlaryn-
da owradylyp, galan bdlegi bolsa
ownuk karhanalara satylyar, sol
yerde yerli mineral gosundylaryny
gosup, sement gaytadan islenilyar.

2024-nji yylda Gazagystanyn
Taraz saherinde bir salkynda 80 ton-
na kuwwatlylygy bolan onimcilik
galyndylary esasynda inge iwelen
sement ondlrydn zawod guruldy.
Zawod bas basgancakdan ybarat:
¢ig mal guratmak, gosmaca iymit-
lenmegi Uytgetmek, sement Uwe-
mek, ammar silosy we 6niim on-
dirmek.

Islenip diiziilen pes klinker-
li inge Uwelen sementler beton we
demirbeton onimlerinifi hilini we
berkligini dlypgoter yokarlandyr-
maga, hususan-da, kopgilikleyin
yasayys jay we yol gurlugygy Ugin
yokary hilli panelleri we plitalary
ondirmage mimekingilik beryar. Ol
dife bir sement tygsytlamak bilen
caklenman, onidmlerin adaty bug-
laryny yok etmek bilen bir hatar-
da elektrik we yylylyk sarp edilisini
hem azaldyar.

Bagytjan SARSENBAYEW,

«Dag ylymlarynyrn milli akademiyasy»
jemgyyetcilik birlesmesinini Giinorta
sahamcasy, «Gurlusyk materiallary,
gurlusyk we binagdrlik» ylmy-barlag
barlaghanasynyin mdidiri, akademik,
tehniki ylymlaryri doktory,

ditives are fed from the hoppers
through dosers into the mills. The
finished product is transported
from the hopper by a pneumatic
pump through the cement pipe-
line into the silo.

To implement the proposed
technology, it is necessary to
establish regional grinding units
with a capacity of 100-150 thou-
sand tons of cement per year at
the sites of reinforced concrete
plants, house-building factories,
and other enterprises in the re-
gions of Kazakhstan. These units
may use natural raw materials
(quartz sand, limestone, dune
sands, and fine sands) as well as
accumulated large-tonnage in-
dustrial waste (CHP ash, slags,
limestone quarry crushing waste,
and rock waste). Taking into ac-
count savings in transportation
costs and increased cement con-
sumption, the payback period for
capital investments in such units
ranges from two to four years,
depending on production vo-
lume. Low-clinker finely ground
cements are capable of changing
the ideology of concrete product
manufacturing by eliminating
steam curing.

The new technology enab-
les the active involvement of
local non-metallic materials in
cement production, including
substandard crushed stone and
gravel, fine-grained sands, and
siliceous additives, both natural
rocks and industrial ashes and
slags. A similar approach was ap-
plied in France and Europe in the
post-war years of the last cen-
tury. Currently, there are about
70 grinding units processing im-
ported clinker. This approach is
widely used in the PRC: clinker
is produced at large-scale plants,
50-70 % of which is ground into
cement at cement plants, while

[03aTopbl MOCTYNaloT B MeSIbHULbI.
"oTOBbIM NPOOYKT M3 byHKepa NHeB-
MOHAaCOCOM M0 LIeMEHTONpPoBOAY Ha-
npaBnAeTCcA B CUIOC.

[nAa peanusauun npegnarae-
MOW TeXHosI0rmMm Heob6xoanMMo co3-
paTtb Ha nnowagrkax HKBW, OCK u
Opyrux npegnpuATMA B permoHax
KaszaxctaHa ¢ uvcnonb3oBaHMEM
NPUPOOHbIX ChIpbEeBbLIX MaTepua-
noB (KBapueBblA MecoK, M3BecT-
HAK, 6apxaHHble 1 MeJIKue MecKku),
a TaK¥e rage HaKomnaeHbl MHOro-
TOHHaXKHble OTXOAbl MPOMbILLSIEH-
HocTK (3ona T3L, wnaku, oTxodsbl
OpobneHns WM3BeCcTHAKa HKapbepa
W TFOpHbIX NMOpPoAd), pPervoHanbHble
rnoMoJibHble Lexa MoLlHocTbio 100-
150 ThicAY TOHH UeMeHTa B rof. C
YYETOM 3KOHOMUW TPaHCMOPTHbIX
3aTpaT, Bo3pacTaHuA noTpebneHua
L,eMeHTa, OKYNnaeMocCTb KanutanoBs-
NOMEHUN B TaKWe Liexa COCTaBWT,
B 3aBMCMMOCTM OT 06bEMa Npous-
BOACTBA OT ABYX A0 YeTbipex neT.
ManoKnMHKepHble TOHKOMOJIOTbIE
LLleMeHTbI CNOCObHbI USMEHUTL Nae-
0J10r1i0 NPOM3BOACTBA U3LENNI U3
6eToHa 3a CYET 0TKasa OT nponap-
KU,

HoBaa TexHonorua OaéT BO3-
MOMHOCTb aKTMBHOIO BOBJlIEYEHMA
B NMPOW3BOACTBO LIEMEHTa MEeCTHbIX
HepyOHbIX MaTepuarioB: HeKOHOW-
LUMOHHbIX LebHeln U rpaBuAa, Me-
KO3EPHUCTbIX MECKOB U KpeMHe3e-
MUCTbIX [06aBOK, Kak NPUMPOAHbIX
nopog, TaK 1 3071 U pasfIyHbIX La-
KoB. MNogo6HaA cxeMa NpMMeHAnach
B MOC/IEBOEHHbIE oAbl MPOLUSIOro
Beka Bo ®OpaHuun n Eepone. B Hac-
ToALlee BpeMA HacuuTbiBaetcA 70
MOMOJIbHBIX LLEXOB, U3MeNbYaloLLINX
NPUMBO3HOW KAWHKep. Takon noga-
X04 LUKMpPOKo ucnonb3yetcA B KHP:
KNWHKep MPOM3BOAMTCA Ha MOLL-
HbIx npegnpuAtuax, 50-70% ero
N3MesIbY4aeTCA B LIEMEHT Henocpea-
CTBEHHO Ha LleMEeHTHbIX 3aBofax, a
oCTajibHaA 4acTb KMHKepa npona-
éTcA  HeboNblUMM MNpeanpuUATUAM,
roe ero nepepabarbiBaloT B LLEeMeHT



Nurlan SARSENBAYEW,

M.Auezow adyndaky Giinorta
Gazagystan ylmy-barlag uniwersiteti,
Awtomatika we maglumat
tehnologiyalary kafedrasynyri miidiri,
tehniki ylymlarynyn doktory

Indalip ILYASOW,

Daskent Binagdrlik we gurlusyk
uniwersiteti professor,

tehniki ylymlaryn doktory
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https: //doi. org/ 10. 1016/ j.cemconres.
2018.03.015(1296 94th percentile uuta-
Tl B Scopus. ISSN 0088846./13natenb
Elsevier Ltd, 30,06 B3BellueHHbIN Mo 06-
NacTu 3HaHUIA UHOEKC UMTUPOBaHWSA).

the remaining clinker is sold to
small enterprises where it is
processed into cement on local
grinding lines with the addition of
local mineral additives.

In 2024, a production unit
for low-clinker finely ground
cements based on technogenic
industrial waste with a capacity
of 80 t per shift was commis-
sioned in the city of Taraz, Ka-
zakhstan. The unit consists of
five stages: drying of raw mate-
rials, feeding of modifying addi-
tives, cement grinding, storage
silo, and production of concrete
products.

The developed low-clinker
finely ground cements make it
possible to significantly improve
the quality and durability of con-
crete and reinforced concrete
products. In particular, they al-
low the production of high-quali-
ty panels and slabs for mass hou-
sing and road construction with
reduced cement consumption
and without traditional steam
curing, while simultaneously re-
ducing electricity and heat con-
sumption.

Bakytzhan SARSENBAYEY,
Southern Kazakstan branch of the
National academy of mining sciences,
head of the research laboratory
«Building materials, construction

and architecture», doctor

of technical sciences, academic

Nurlan SARSENBAYEYV,
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and information technology,

candidate of technical sciences
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Tashkent architecture and
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Ha CBOWMX MOMOJIbHBIX NIMHUAX, 00-
6aBnAA MecTHble MUHepasbHble O0-
6aBKM .

B 2024 ropy B KasaxcrtaHe
B ropoge Tapas MocTpoeH LeXx Mo
NpouM3BOACTBY  MasIOK/IMHKEPHbIX
TOHKOMOJOTbIX LLeMEHTOB Ha OCHO-
BE TEXHOIeHHbIX 0TX040B MPOMbILL-
NEHHOCTM  MPOM3BOLUTESIBHOCTHIO
80 ToHH B cMeHy. Llex coctout ns 5
nepenenoB: CYLUKM CblpbeBbIX Ma-
Tepuanos, nogayn Moanduumupy-
loWMX [O06aBOK, MOMOJ LEMEHTa,
CUITOC HaKonuTeslb U U3roToBSIeHUe
n3nenumn.

Pa3spaboTtaHHble  MasnoKJMH-
KepHble TOHKOMOJIOTbIE  LIEMEHThI
No3BOJIAIOT paguKanbHO MOBLICUTb
KayecTBO M [OJ/IrOBEYHOCTb M3fe-
nMn 13 6eToHa UM enesobeToHa.
TaK, B 4YacCTHOCTW, OHM MO3BONAT
NPOV3BOONTL BbICOKOKA4YeCTBEHHbIE
naHenn W nauMTbl OnA MaccoBOro
CTPOUTENBCTBA MWUMbA U OOPOr He
TOSIbKO C 3KOHOMMEN LEeMeHTa, HO
M C WCKMIOYEeHWEM TpaauLIMOHHON
nponapKu U3aenun, ¢ oaAHOBPEMEH-
HbIM COKpaLlLleHMeM pacxona 3neK-
TPO3Hepruun 1 Tenna.

BakbimxcaH CAPCEHBAEB,
f0xcHo-Kazaxcmarckul ¢unuan
HayuoHaneHol akadeMuu 20pHbIX
HayK, 3a@edylowjuli Hay4Ho-
uccriedosamesisckol nabopamopuel
«CmpoumeribHbie Mamepuansi,
CMpPouUMesIbCMa0 U apXumexKmypax»
00KMop MexHUYecKux

HayK, aKadeMuK

HypnaxH CAPCEHBAEB,
f0xcHo-Kazaxcmaxckul Hay4Ho -
uccnedosamerbcKul
yHusepcumem um. M.Ay330aa,
3aeedyrouul Kagedpol
ABMOMamMUuKU U UHPOPMAYUOHHBIX
mexHosoaul, KaHoudam
MexXHUYEeCKUX HAYK.

Undanun UJIbACOB,
TawKeHmcKul apxumeKmypHo —
cmpoumeribHeIl yHUBEpcUmem,

npogeccop dokmop
MEeXHUYECKUX HayK.
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DOWREBAP BINALARDA YEL
ELEKTRIK GURLUSLARYNY
ULANMAGYN DERNEWLERI

STUDY OF THE USE OF WIND POWER
INSTALLATIONS IN MODERN BUILDINGS

WCCAEQOBAHUE UCNOJIb3OBAHUA
BETPOSHEPTETUMECKUX YCTAHOBOK
B COBPEMEHHbIX 3[JAHUAX

urdumyzda tebigy bay-

lyklardan netijeli peyda-

lanmak, innowasion teh-

nologiyalary Osdirmek
we gaytadan dikeldilydn energiya
cesmelerini gurlusyk pudaklaryna
ornasdyrmak hem-de dasky gursa-
wy zyyanly zyfiyndylardan goramak
maksady bilen «Gaytadan dikeldil-
yan energiya cesmeleri hakynda»
Tirkmenistanyn kanuny kabul edil-
di [1]. Seyle hem, dowlet ykdysa-
dyyetinin  durnukly 0Osusini Upjin
etmek, gaytadan dikeldilyan ener-
giya cesmelerini ulanmagy yayban-
landyrmak, energiya tygsytlayjy we
innowasion tehnologiyalaryny 06s-
diirmage degisli Tirkmenistanyn

n order to ensure the efficient

use of the country’s natural

resources, the development

of innovative technologies,
and the introduction of renew-
able energy sources in the con-
struction industry, as well as to
protect the environment from
harmful emissions, the Law of
Turkmenistan «On Renewable
energy sources» was adopted
[1]. In addition, by decree of the
President of Turkmenistan, the
«State Program for energy sav-
ing for 2018-2024» was adopted
to ensure the sustainable devel-
opment of the national economy,
expand the use of renewable

uensax 3¢p¢deKTMBHOro uc-

Mosib30BaHUA  MNPUPOOHbIX

pecypcoB CTpaHbl, pa3BUTUA

WHHOBALIMOHHBIX  TeXHO-
norun U BHegpeHVA Bo3o6HOBNAe-
MbIX UCTOYHUKOB 3HEPruU B CTPOM-
TeNbHOW OTPac/n, a TaKMKe 3aLumThl
OKpyrKaloLLer cpefbl OT BpeaHbIX
BbI6POCOB 6bIN1 NPUHAT 3aKoH TypK-
MeHucTaHa «O Bo306HOBNAEMBIX UC-
TOYHUKaxX aHeprum» [1]. KpoMe Toro,
ykasoM [NpesungeHTa TypKMeHMCTaHa
6bina npuHATa «[ ocypapcTBeHHas
nporpamMMa 3HeprocbepeeHna Ha
2018-2024 rogpl» anAa obecrneveHns
yCTOMYMBOrO pasBUTUA rocydap-
CTBEHHON 3KOHOMWKM, pacLuMpeHuA
MCMONb30BaHUA  BO30OHOBIAEMBIX



Prezidentiniin Karary bilen «Energi-
yany tygsytlamagyn 2018-2024-nji
yyllar Ggin Dowlet maksatnamasy»
kabul edildi [2].

Biitindiinya ahmiyetli proble-
malaryn biri dasky gursawy gora-
mak we ekologiya howpsuzlygyny
Upjin etmek meselesi bolup dur-
yar. Bu meselani ilki bilen energiya-
ny rejeli peydalanmak, energiyanyn
sarp edilmegini azaltmak we ugle-
rod yangyclarynyn yerine gaytadan
dikeldilyan energiya cesmelerini
ulanmak arkaly ¢ozmek bolar. Din-
yanin dsen yurtlarynda gaytadan di-
keldilydn energiya cesmelerini, sol
sanda yelin energiyasyny ulanmak
boyunca dowlet maksatnamala-
ry kabul edilen. Bu maksatnamalar
esasynda ylmy-tehniki, energetiki,
ekologik we jemgyyetcilik mesele-
ler ¢ozllyar.

1976-njy yylda Diinya ykdysady
forumy (DYF) tarapyndan energiyany
tygsytlamagyn esasy yorelgesi di-
zildi. Ol yorelgelerin gysgaca maz-
muny: «Eger-de ykdysady taydan
esaslandyrylan, tehniki taydan ama-
la asyryp boljak careler, seyle hem
ekologiya we jemgyyetcilik nukday-
nazardan kabul ederlikli bolsa, ener-
giya cesmeleri has netijeli ulanylyp
bilner» diylip beyan edilyar [3].

Gaytadan dikeldilyan energi-
yalaryn biri bolan yelifi energiyasy-
ny ulanmak hazirki dowirde ésyan
hem-de geljegi uly bolan pudaklaryn
biridir we ony ulanmak koép yurtlar-
da osdirilyar. 2024-nji yylyn jemi
boyunca diinyadaki yel elektrik stan-
siyalarynyn ondiiren energiyasynyn
anyklanylan kuwwaty 1021,00 Min.
kWt-a barabar boldy. Yel energeti-
kasynyn uly taslamalary is yiiziinde
Swesiya, HHR-in, Irlandiya, Kanada,
Taze Zelandiya, Sweysariya, ABS ya-
ly dowletlerde amala asyrylyar.

Belli bolsy vyaly yel elektrik
stansiyalary halk hojalygynda sarp
edilydn energiyanyn dine kabir bo-
leginin ornuny tutyar we yokary
sarp edijilerin energiya Upjlnciligin-

energy sources, and develop en-
ergy-saving and innovative tech-
nologies [2].

One of the globally signif-
icant problems is the issue of
environmental protection and
ensuring ecological safety. The
solution to this problem can be
achieved primarily through the
rational use of energy, reduction
of energy consumption, and rep-
lacement of hydrocarbon fuels
with renewable energy sources.
In developed countries of the
world, state programs for the
use of renewable energy sour-
ces, including wind power, have
been adopted. On the basis of
these programs, scientific-tech-
nical, energy, environmental,
and social problems are being
addressed.

In 1976, the World economic
forum (WEF) formulated the ba-
sic principles of energy conser-
vation. A brief summary of these
principles is as follows: «Energy
resources can be used more ef-
ficiently if measures are econo-
mically justified, technically fea-
sible, and environmentally and
socially acceptable» [3].

The use of wind energy,
one of the renewable energy
sources, is currently one of the
most promising and fastest-gro-
wing sectors, that is developing
in many countries. According to
estimates, by 2024 the installed
capacity of wind power installa-
tions in the world will amount
to 1,021.00 million kWh. Large-
scale projects in the field of wind
energy are being implemented in
countries such as Sweden, Chi-
na, Ireland, Canada, New Zea-
land, Switzerland, and the Uni-
ted States.

As is known, wind power
plants replace only part of the
energy consumed in the national

WUCTOYHMKOB 3HEpPruM U pasBuUTUA
3Heprocbeperalowmx U MHHOBaLU-
OHHbIX TexHosorum [2].

OgHon n3 npobnemM rnobanb-
HOro 3Ha4eHWA fABNAETCA BOMPOC
OXpaHbl OKpYyHKatoLLie cpedpbl 1 obe-
crieveHMa 3Konormyeckon besonac-
HocTu. PelueHne 3Ton npobrieMbl
MOMeT 6blTb [OOCTUIHYTO nperae
BCEro 3a CYyeT paLMOHaNbHOr0 UC-
Mofb30BaHUA 3HEpruu, CoKpaLle-
HMUA 3HepronoTpebrieHMA U 3aMeHbl
yrneBo4opoaHOro TOM/IMBa BO306-
HOBMAEMbIMA  UCTOYHUKAMU 3Hep-
rnn. B pasBuTbIX CTpaHax Mypa npu-
HATbI FOCydapCTBEHHbIE MPOrpaMMbl
Mo MCMosib30BaHMI0 BO306HOBIAE-
MbIX UCTOYHMKOB 3HEPrUM, BKJIlOHaA
BETPO3HepreTnKy. Ha ocHoBe 3TuX
NporpaMM peLlaloTcA Hay4yHo-Tex-
HUMYeCKKWe, 3HepreTUYecKue, 3K0J0-
rMyecKkue 1 coumarsbHble Npobnemsi.

B 1976 rogy BceMupHbIn 3Ko-
HoMmmueckuin ¢opym (B3D) chop-
MYJSIMpPOBajyl  OCHOBHblE MPUMHLUMMbI
3HeprocbepemeHna. Kpatkoe nsno-
YKeHMe 3TUX MPUHLMMOB BbIFrMAQUT
cnegyiolwmm obpasoM: «3HepreTu-
YyecKkne pecypcbl MOryT WUCMoJb30-
BaTbcA 6onee 3¢deKTMBHO, ecnu
Mepbl 3KOHOMMYECKW OnpaBAaHbl,
TEXHUYECKM OCYLLECTBUMbI U 3KOJT0-
FMYEeCKU U COUMANbHO MpUeMeMbl»
[31.

Mcnonb3oBaHWe 3Heprun BeT-
pa, 0oOHOro W3 BO30OHOBNIAEMbIX
WCTOYHMKOB 3HEpPruK, B HacToALLlee
BpeMA ABNAeTCA OOHWMM M3 Haubo-
nee NepcrneKTUBHbIX U BbICTpOpacTy-
LLIX CEKTOPOB, KOTOPLIN pa3BMBaeT-
€A BO MHOMMX cTpaHax. o ougHKaM,
K 2024 rogy ycTaHOBMEHHAA MOLL-
HOCTb BETPO3HEPreTUYECKMX YCTa-
HoBOK B Mupe coctaeut 1021,00 MnH
KBT 4. KpynHoMacLuTabHble NpoeKTsl
B 061acTV BETPO3HEPreTUKM peasnu-
3YI0TCA B TaKMX CTpaHax, Kak Llse-
uuAa, Kutan, Mpnangma, Kanaga, Ho-
BaA 3enanama, LLeenuapma n CLLA.

KaK 13BecTHo, BETPO3NEKTPO-
CTaHUMM 3aMeLlaloT JiMWb 4acTb
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de «yasyl» energiyanyn tygsytlan-
magyna yardam beryar. Pes sarp
edijilerin, ayry-ayry binalaryn we
desgalaryn energiya tygsytlylygyny
yokarlandyrmak meselesini ¢ozmek
tgin yel elektrik gurluslaryny saher
gursawynyn diiziimine girizmek ge-
rek bolyar. Yel elektrik gurluslary
energiyany ondiirmek {gin islendik
funksional maksatly binalara yerles-
dirilip bilner. Yel elektrik gurluslary
tcin onun das-téwereginin acyk bol-
magy zerurdyr. Gerekli energiyany
ondirmek (gcin yel elektrik gurlus-
larynyi saylanyp alynyan olcegleri
we konstruksiyalary belli bir dereje-
de binalaryi kesbine tasir edyar. Yel
elektrik gurluslary jayyn gowresinde
yerlesdirilende jayyn esasy gowrii-
mine tasirini yetiryar.

Turkmenistanyn yssy we gurak
klimatly sertlerine gora dirli mak-
satly, taze, beyikden-beyik kasan,
dowrebap binalar gurlup ulanmaga
berilyar. Sol binalarda yel elektrik
gurluslaryny gurnap, elektrik ener-
giyasyny ondiirmegin birnace usul-
lary dwrenildi.

1. Aylanma okly yel genera-
toryny beyik binanyn Ustki bolegin-
de yerlesdirip gurnalyar 1-nji surat.

economy and contribute to the
preservation of «green» ener-
gy in the power supply of large
consumers. To solve the problem
of increasing energy efficiency of
small consumers, private buil-
dings, and structures, it is ne-
cessary to introduce wind power
installations into the urban en-
vironment. Wind power installa-
tions can be placed in buildings
of any functional purpose.

To place wind power in-
stallations, open space around
them is required. The dimen-
sions and design of wind power
installations selected to produce
the required energy to some ex-
tent influence the appearance of
buildings. When wind power in-
stallations are placed on a buil-
ding, they affect the main vo-
lume of the building.

Due to the hot and dry cli-
mate of Turkmenistan, new,
high-rise, luxurious, modern
buildings of various purposes
are being constructed and put
into operation. Several methods
of installing wind power instal-

3Hepruun, notpebnsemMon B Hauu-
OHasIbHOM 3KOHOMWKE, U Cnocob-
CTBYIOT COXPAHEHMIO  «3eJIEHOMN»
SHEpPrMM B 3HEProcHabMKeHum
KpynHbIX noTpebutenen. [nAa pe-
WweHMA npobnemMbl  MOBbILLIEHWA
3HeprocbeperkeHMa Manblx noTpe-
6uTenemn, YacTHbIX 30aHUA U CO-
OpYy*eHuin HeobxoanMo BHeapeHue
BETPOIHEPreTUYEeCKNX  YCTAHOBOK
B ropofckyio cpeny. BetposHep-
reTM4ecKkme YCTaHOBKM MOryT pas-
MelwaTtbcA B 3OaHuAx nwboro
¢bYHKUMOHANBbHOr0 HasHa4YeHuA.

0na pa3sMewleHns BeTpoO3-
HepreTUYeCKNX YCTaHOBOK Heob-
XOOUMO OTKPbITOE MPOCTPAHCTBO
BOKpYr HUX. Pa3mepbl U KOHCTPYK-
LUMA BETPO3HEPreTUYECKUX YCTaHo-
BOK, BblbpaHHbIX O/71A NPOM3BOACTBa
Heo6X0OMMON 3Hepruu, B onpepe-
NEHHOMN CTeneHW BAMAIOT Ha BHeLU-
HUMA BMA 34aHuN. [pu pasMeLleHun
BETPO3HEPreTUYeCKUX YCTAaHOBOK Ha
3[aHUKN, OHU BIMAIOT HA OCHOBHOM
06bEM 30aHuA.

B cBA3M C MapKMM U CyXuMm
KNUMaToM TypKMeHMCTaHa CTPOoATCA
M BBOOATCA B 3KCM/yaTaLmio HoBble,
BbICOTHbIE, POCKOLLHbIE, COBPEMEH-

1-2-nji surat. Yel generatoryny beyik binanyr iistki béleginde yerlesdirmek usuly (London s. yasayys jayy)
Photo No. 1-2. Method of placing a wind generator on the roof of a high-rise building

(apartment building in London)

®omo N?1-2. Cnocob pa3meujeHUA Bempo2eHepamopa Ha Kpsiue 8bICoOmH020 30aHUA

(MHo20KBapMUupPHO20 doma @ JToHdoHe)



Seyle usulda yel elektrik gurluslary
ykdysady taydan amatly we gurlus
taydan ygtybarly hasaplanyar. Bu
usulda yel generatorlaryny ozal gur-
lan hem-de taze gurulyan binalaryn
Ugeklerinde yerlesdirip bolar.

Yel agregatlaryny kop gatly
beyik binalaryn Uceklerinde yerles-
dirmek bilen yelin erkin gelmegi-
ni we onun badyny peseldip biljek
pasgelciligin  bolmazlygyny Upjiin
edip bolar. Sunun bilen birlikde yel
generatory binanyn umumy gorni-
sine bagly bolmazdan lcekde amat-
ly yerlesen we binanyn funksional
niyetlensine gora dine inzener gol-
dawy hokmiinde hyzmat eder. Sey-
le taslamalaryn biri hem Brookfield
Europe kompaniyasy tarapyndan
London saherinde amala asyrylan
we Ozbolusly binagarligi bilen saz-
lasdyrylan binadyr. Jayyn Uceginde
gurnawdan basga-da aerodinamik
turbanyn tasirini beryan silindrik
gabyklar yerlesdirilen. Bu bolsa yel
akymynyn glyclenmegine we isle-
nilip ¢ykarylyan energiyanyn kopel-
megine yardam eder. Seyle hem,
olar binany we yel turbinasyny bitewi
gowriime birikdiryar (2-nji surat) [4].

lations in these buildings and
generating electricity have been
studied.

1. A wind generator with a
horizontal axis of rotation is in-
stalled on the roof of a high-rise
building (photo. 1). Wind power
installations arranged in this
way are considered economical-
ly feasible and structurally reli-
able. Thus, wind generators can
be installed on the roofs of both
existing and newly constructed
buildings.

The placement of wind tur-
bines on the roofs of multi-sto-
rey buildings makes it possible
to ensure a free flow of wind
and the absence of obstacles
that could reduce its speed. At
the same time, the wind ge-
nerator is conveniently located
on the roof, regardless of the
overall appearance of the buil-
ding, and will serve only as an
engineering structure, depen-
ding on the functional purpose
of the building. One such project
is a building in London construc-

Hble 3[4aHWMA Pa3fIMYHOro HasHa-
yeHuA. BbiNMM M3y4veHbl HECKOMbKO
MeTOL0B YCTaHOBKWN BETPO3HEpreTu-
YECKMX YCTAHOBOK B 3TUX 30aHUAX U
BbIpabOTKM 3NIEKTPOIHEPT UK.

1. Ha Kpblle BbICOTHOIO 3Aa-
HWA YCTAHOBNEH BeTporeHepaTop
C BpalwawoLllenca ocblo Bpalle-
Hua (¢oto 1). BeTpoaHepretuue-
CKMEe YCTaHOBKM TakuM o6pasom
CUMTAOTCA IKOHOMMYECKU Lene-
CO06pa3sHbIMM U KOHCTPYKTMBHO
HagémHbiMK.  TakuMm  obpasom,
BeTporeHepaTopbl MoOryt  ObiTb
YCTaHOBJEHbI Ha KpbILLaX KaK yre
CYLLECTBYIOLLUMX, TaK M BHOBb MO-
CTPOEHHbIX 30aHUN.

Pa3smMelLeHne BeTpoTypbUH Ha
Kpbillax MHOr03TarHbIX  30aHUN
nossosifeT obecrneynTb CBO6OOHBIN
MOTOK BETpa M OTCYTCTBME MpenAT-
CTBMI1, KOTOpble MOMNN 6bl CHU3UTb
ero cropoctb. [lpn 3ToM BeTpore-
HepaTop YymobHo pacnonaraercs

Ha Kpblle, He3aBUCMMO OT obLe-
ro BMAa 34aHWA, M byaeT CyHuTb
VLWL WHXKEHepHOM oropou, B 3a-
BUCMMOCTU OT  PYHKLIMOHANBHOIrO
Ha3HayeHua 3gaHuA. OgHWMM U3 Ta-

3-4-nji surat. lkinji usuly ulanmagyn mysaly (London s. Jemgyyetcilik bina).
Photo No. 3-4. Example of the use of the second design method (London public building)
®omo N? 3-4. [lpuMep ucnone3068aHUA BmMopo2o Memoda du3aliHa (J/ToHOoHCKoe obujecmaeHHoe 30aHue)
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5-6-njy surat. Ucinji usulyri gérnisi

Photo No. 5-6. Third example of the method

2. Dik okly aylanyan yel gurna-
wy jayyn yokarky boleginde yerles-
dirilyar (3-nji surat). Bu usulda ahli
hereket edil birinji usuldaky diizgiin
boyunca bolup gecyar. Dik yel tur-
binalaryn esasy yetmezciligi olaryn
pes netijeliligi bolup duryar. Bu yel
generatorlarynyn artykmaclygy bol-
sa, olar gurnalanda yel akymynyn
ugruny hasaba almagyn zerurlygy-
nyn yoklugydyr.

Beyik binalar o6zlerine erkin
yel akymlarynyn baryandygy bilen
hasiyetlendirilyar. Orta we pes be-
lentlikdaki binalarda yel akymlary
pasgelciliklere ducar bolup, 6z ugur-
laryny Uytgedip we tizliklerini pesel-
dip bilerler. Sonun Ggin bu usulda dik
aylawly yel generatoryny ulanmak
amatly bolar, sebabi yel pes tizlikde
isleyandigi Ucin, elektrik energiyany
ondirmage ukyply bolyar (4-nji su-
rat).

3. Yel generatory binanyfi dur-
kunyn yokarky bdleginde yerles-
dirilen (5-nji we 6-njy suratlar). Ol
Ucekde we seyle hem jayyn gatlary-
nyn arasynda yerlesdirilip bilner. Bu
usulda binanyn islendik yerine perin

®omo N°5-6 Tpemul npumep Memoda

ted by Brookfield Europe, which
is distinguished by its unique
architecture. In addition to the
installation, cylindrical shells
are mounted on the roof of the
building, creating the effect of an
aerodynamic tunnel. This helps
to increase the wind flow and
enhance the generated energy.
They also combine the building
and the wind turbine into a sin-
gle volume (photo 2) [4].

2. A vertical-axis wind tur-
bine is installed on the roof of
the building (photo 3). With this
method, all operations are per-
formed according to the same
principle as in the first method.
The main disadvantage of verti-
cal wind turbines is their low ef-
ficiency. The advantage of these
wind generators is that when
installing them it is not neces-
sary to take into account the di-
rection of the wind flow.

High-rise buildings are
characterized by free wind flows.
In buildings of medium and low

KWUX MPOEKTOB ABMAETCA 3[aHWe B
JloHOoHe, NocTpoeHHoe KoMMnaHuen
Brookfield Europe, KoTopoe otnunya-
€TCA CBOEN YHUKAIbHOW apXUTEKTY-
pon. [NoMUMO YCTaHOBKM, Ha KpblLLe
30aHUA CMOHTMPOBaHbI LUIMHOPU-
Yyeckre 0605104KM, co3gawime 3¢-
¢deKkT aspoauHamMmyecKon Tpy6bl.
3T0 NMOMOMKET YBENNUYNUTL NOTOK BET-
pa W NOBbICUTb BbipabaTbiBaeMyio
3Hepruo. OHW TaKKe coeguHAT
30aHMe WU BeTPOTypOUHY B eauHbIN
06BbEM (doTo. 2) [4].

2. BepTuKanbHo-oceBanA BETpoO-
BaA TypbuHa YycTaHaBnMBaeTcA Ha
Kpbile 3gaHusA (poTo. 3). MNpu Takom
cnocobe Bce onepauuy BbIMNOSHA-
IOTCA MO TOMY e NPUHLMMY, YTO U B
nepBoM crniocobe. [(MaBHbIM HefocTa-
TOK BepTMKalbHbIX BETPOBbIX Typ-
6UH — KX HU3KaA 3QPERTUBHOCTD.
MpenmMyLLecTBO 3TUX BeTporeHepa-
TOPOB 3aK/04aeTCcA B TOM, YTO Npu
MX YCTGHOBKE He HYMHO Y4UTLIBaTb
HanpageJieHWe NoToKa BeTpa.

[lnA BbICOTHBIX 34aHMIA XapaKk-
TepHbl cBoboaHbIE NMOTOKM BeTpa. B
30aHNAX CpedHen U Manon 3Tark-



7-8-nji surat. Dérdtinji usuly dizayn etmegifi mysaly (London s. Yasayys jayy)
Photo No. 7-8. Example of the development of the fourth design method

(Residential construction in London)

®omo N? 7-8. lMpumep pa3pabomKu Yemaepmo20 Memoda ou3aliHa (MunuuwHoe cmpoumenscmao @ JToHooHe)

goéwrimini yygnap bolyan dik okly
aylanyan mehanizmi peydalanylyar.
Bu usul jayyn o1 tarapynyn sazla-
sykly bolmagyna tasir edyar. Yel
akymlaryny gerekli yere ugrukdyr-
mak we gliyclendirmek Ugin binanyn
gowriimi togalak sekile we birsydyr-
gyn kesbe eye bolmalydyr.

4. Yel agregatlary jayyli gap-
dal tarapynda vyerlesdirilen (7-nji
surat). Bu yagdayda binanyn sekili-
ne has-da (ins berilyar. Yel genera-
torlarynyn doly giyjinde islemegi
Ucin, yelin glycli akymlaryny doret-
meli. Seylelik bilen jayyn sekili howa
akymynyn hereketini we turbinanyn
glyjdni stimulirleyar.

Ondiirilydn energiyanyd moc-
berini artdyryan, tiweley akymynyn
emele gelmegini goldayan we jem-
lenmegine yardam edyan binanyn
sekili we konstruksiyasynyn my-
saly Britaniyanynn «Waugh Thistbe-
ton» binagarlik taslamalary byurosy
tarapyndan taslanan we Londonda
taslama bilen amala asyrylan (8-nji
surat).

5. Yel generatorlary binala-
ryfi aralarynda yerlesen (9-njy we

height, wind flows encounter ob-
stacles, changing their direction
and reducing their speed. There-
fore, in this method it is advi-
sable to use a wind generator
with vertical rotation, since it is
capable of generating electricity
at low wind speeds (photo 4).

3. The wind generator is
placed in the upper part of the
building structure (photos 5
and 6). It can be placed on the
roof, as well as between the
floors of the building. This meth-
od uses a vertical-axis rotation
mechanism, which makes it pos-
sible to collect air flow from a
fan at any point of the building.
This method affects the harmo-
ny of the house facade. To direct
and intensify wind flows to the
required location, the building
volume should have a rounded
and uniform shape.

4.Windturbinesareplacedon
the side of the building (photo 7).
In this case, special attention is
paid to the shape of the building.

HOCTU NMOTOKM BETpa CTasIKMBAlOTCA
C NpenATcTBUAMKU, WU3MeHAA CBoe
HanpaBneHWe M CHUMKaA CKOPOCTb.
MoaTtoMy B 3TOM MeTode Leneco-
06pasHO UCnonb30BaTb BETPOreHe-
paTop C BEPTUKasIbHbIM BPaLLEHUEM,
MOCKOJIbKY OH crnocobeH BblpabaTbl-
BaTb 3JIEKTPO3HEPIMI0 MPU HU3KUX
cKopocTax BeTpa (doTo. 4).

3. BeTporeHepatop pasmeLua-
€TCA B BEPXHEN YacTU KOHCTPYKLMK
30aHuA (hoTo 5 1 6). Ero MorKHo pas-
MEeCTUTb Ha KpblLLe, a TaKKe Mewady
3TaaMu 3aaHuA. 3ToT MeToq M-
MoSib3yeT MexaHW3M BpaLLleHUA Bo-
Kpyr BepTWKasibHOM OCW, KOTOPbIN
nossosifieT cobupaTb MOTOK BO3-
fayxa c BeHTUnATopa B niobon Tou-
Ke 30aHuA. 3TOT MeTod BNMAET Ha
rapMoHu4HocTb pacaga goma. [na
HanpaBfieHWs U YCUNEHUA BETPOBbIX
MOTOKOB B HYXKHOE MecTo 06BHEM
30aHUA OONKEH UMETb OKpYIrylo U
oHOopoAHYyio popMy.

4. BeTpAHble TypbUHbLI pasMe-
watotca cbory 3aanHua (doto. 7). B
3TOM cnyyae ocoboe BHUMaHWe yae-
nAetcA dopme 3daHuA. Ona Toro,
YyTObbl BeTporeHepaTopkbl paboTanu
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9-10-njy surat. 5-nji usuly dizayn etmegiri mysaly
Photo No. 9-10. Fifth example of the development of the design method
®omo N2 9-10 [Mamell npumep pa3pabomKu Memoda du3alHa

10-njy suratlar). Bu gornls birnace
artykmaglyklara eyedir. Olaryn bi-
ri hem islendik dlcegli generator-
larda yilize g¢ykyan titremanin we
glwwiildinifi déredydan meseleleri-
ni ¢cozmek Ugin 6zbasdak karkasda
yerlesdirmek mimkingiligidir. Bu
cozgitlerin  kemgiliklerinden biri,
binanyn umumy gowrimine goéra
perleriit gornislerinii bagly daldi-
gidir.

Yyl geldigice yelifi energiyasyn-
dan ginden peydalanmagyn mim-
kingilikleri artyar. Gelejekde vyel
elektrik generatorlary jayyn ayryl-
maz bolegine dwrilmegi mimkin.
Sol yagdayda binalaryn sekili we
gowrimi yelin glyji bilen energi-
ya almak meselesine goniiden goni
bagly bolar. Howanyn aerodinamik
hereketini, yel akymlarynyn we bi-
nalaryn beyikliginii 6zara baglany-
sygyny Owrenip, binagarler howa
akymynyn hereketine doly tabyn
bolan gowriimdaki binalary doredip
bilerler. Sonda yel energetikasyny
hazirki zaman binagarligini emele
getiriji faktoryn biri hokmiinde aytsa
bolar.

Yssy klimatly yerlerde yasa-
yys sertlerini gowulandyrmak {gin
gurlusygyn in zerur kadalarynyn biri

In order for wind generators to
operate at full capacity, they must
create strong air flows. Thus, the
shape of the house stimulates
the movement of air flows and
the power of the turbine.

An example of the design
and construction of a building
that maximizes the amount of
energy produced and contributes
to the formation and concentra-
tion of vortex flows is the proj-
ect of the British architectural
bureau «Waugh Thistleton», im-
plemented in London (photo. 8).

5. Wind turbines are locat-
ed between buildings (photos
9 and 10). This type has a num-
ber of advantages. One of them
is the possibility of placing them
in a separate frame, which
solves the problems of vibration
and noise arising from the use
of generators of any size. One of
the disadvantages of this solu-
tion is that the type of fan does
not depend on the dimensions of
the building.

Every year, the possibilities
for the wide use of wind ener-
gy are expanding. In the future,

Ha MOJIHYI0 MOLLHOCTb, OHU [OJIHK-
Hbl CO3aBaTb CUJIbHblE BO34YLUHbIE
noToku. TakuMm o6bpa3oM, ¢opMa
[OMa CTUMYNMpYeT ABUMKEHWe BO3-
ZYLWHBIX NMOTOKOB M MOLLHOCTb Typ-
6UHBI.

MpMepoM  NpOEKTUPOBaHMA
W CTpouTeNnbCTBa 3[aHWA, KoTopoe
MaKCUMU3MPYeT KONMYEeCTBO Mpo-
M3BOAMMON 3HEeprum, cnocobcTeyet
GopMMPOBaHMIO U KOHLLEHTpaLMK
BUXPEBbLIX MOTOKOB, ABNAETCA Mpo-
€KT OPUTAHCKOr0 apXUTEKTYPHOIO
6ropo «Waugh Thistleton», peanu3so-
BaHHbIM B JloHgoHe (doTo. 8).

5. BeTpsaHble TypbuHbl pac-
nonaralwTcA  Mewady  34aHuAMU
(¢oTo 9 1 10). 3TOT TMN UMeeT pag
npeuMyLiects. OOHO U3 HUX — BO3-
MOMHOCTb pasMeLLEeHnA UX B OT-
[OenbHOM  Kapkace, u4TO peluaeT
npob6neMbl BUBpaUuM 1 LIyMa, BO3-
HUKaloLLMe NPpU UCMOSb30BaHUK re-
HepaTopoB noboro pasmepa. OgHUM
M3 HeJOCTaTKOB 3TOr0 peLleHus fAB-
NAETCA TO, YTO TUM BEHTUNATOPA He
3aBMCUT OT rabapuToB 34aHuA.

C KaObIM roOOM BO3MOM-
HOCTM LUMPOKOrO UCMOJb30BaHWA
3Hepruu BeTpa pacwumpsaTca. B
6byoylieM BeTporeHepaTopbl MoryT
CTaTb HeOTbeMJSIEMOM YacTblo 34a-



binanyn diwarlaryny we ortiklerini
asa gyzmakdan goramak bolup dur-
yar. Bu yagdayda yylylyk izolirleyji
materiallaryny ulanmagyn dhmiye-
ti uludyr. Tomus paslynda yasayys
binalarynda amatly mikroklimaty
doretmek (cin kop energiya talap
edilyar. Binalary sowatmak mese-
lesini ¢ozmek (cin adaty energiya
cesmelerininden peydalanyp, has
kop energiyany talap edydn sowa-
dyjy enjamlary ulanmaly bolyar. Ol
sowadyjy enjamlar elektrik energi-
yasyny has kop talap edyar. Hazirki
wagtda yurdumyzda gurulyan dir-
li maksatly, beyikden-beyik kasan,
dowrebap binalarda yokarda dwre-
nilen yel elektrik generatorlary ula-
nylsa, onda binalary sowatmak (gin
talap edilyan elektrik energiyasyny
ondrip, binanyn energiya netijelili-
gini yokarlandyrmaga miimkingilik
bolar.

Sapargeldi DANATAROW

Tirkmen dowlet binagdrlik-
gurlusyk institutynyn «Suw, gaz

we wlylyk Gpjiingiligi» kafedrasynyn
mdidirinifi wezipesini w.ye.ye.

uly mugallym,

tehniki ylymlaryn kandidaty
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wind generators may become an
integral part of buildings. In this
case, the shape and dimensions
of buildings will be directly re-
lated to the issue of obtaining
energy from wind. By studying
the aerodynamic movement of
air, the interaction of wind flows,
and the height of buildings, ar-
chitects will be able to create
buildings of such volume that
will be completely subordinated
to the movement of air flows.
Then wind energy can be called
one of the factors shaping mo-
dern architecture.

One of the most important
construction rules for improving
living conditions in a hot climate
is protecting the walls and roofs
of buildings from overheating.
In this case, the use of thermal
insulation materials is of great
importance. In summer, a large
amount of energy is required to
create a comfortable microcli-
mate in residential buildings.
To solve the problem of cooling
buildings, it is necessary to use
cooling equipment powered by
conventional energy sources,
which consume a large amount of
energy. This cooling equipment
requires more electrical energy.
If the wind generators discussed
above are used in the high-rise,
luxurious, modern buildings
being constructed in our country
for various purposes, it will be
possible to increase the energy
efficiency of the building by ge-
nerating the electrical energy
necessary for its cooling.

Sapargeldi DANATAROV,
senior lecturer, acting head

of the department

«Water, gas and heat supply»
Turkmen State institute

of Architecture and Construction,
candidate ot technical sciences

HuA. B 3ToM cnyyae ¢popMa n pasme-
pbl 34aHWM 6yayT HanNpAMylo CBA3a-
Hbl C BOMPOCOM MOJTy4eHUA 3Heprum
oT BeTpa. M3yvaa aspoamHaMmyec-
Koe [OBWMeHWe BO3[Oyxa, B3auMMo-
[encTBne BETPOBbIX MOTOKOB U Bbl-
COTY 3[aHW, apXUTEKTOpbl CMOryT
co34aBaTb 3[aHWA TaKoro 06BbEMa,
KOTOpLIA ByAeT MOSIHOCTLI0 MoAuM-
HEH [BUMEHWUI0 BO3AYLUHbIX MOTO-
KoB. Torga 3Heprul BeTpa MOMKHO
byoeT HasBaTb 04HUM U3 GaKTOpPOB,
dopMUpYIOLLIMX COBPEMEHHYIO apXu-
TEKTYpY.

OOHVMM M3 BarKHeMWux CcTpo-
UTENbHbIX NPaBuUN ONA ynyylleHus
YC/TOBUI YKU3HW B HKapKOM KNMMa-
Te ABNAETCA 3alMTa CTEH U Kpbi
30aHuA oT neperpesa. B atom cny-
yae bonblIOe 3HaYeHUe MMeeT UC-
Nofib30BaHWE Tennon30ALMOHHBIX
MaTepuanoB. JleToM gis cosfaHus
KOMOPTHOrO  MWMKpOKNMMaTa B
MUNbIX 34aHMAX TpebyeTcA MHOMO
3Heprun. [nA pelleHna npobnemsb
OXNaXOeHNA 30aHuMi HeobXxoauMo
MCnonb3oBaTh oxnargawme 06o-
PydOBaHWA, MOMb3YACb 06bIYHLIMU
MCTOYHUKAMK 3Hepruu, noTpebns-
folme 6onbLIoM 06BEM 3HEPruwm.
31 oxnawkpaiowme obopynoBaHmA
TpebyloT 6osibLUe 3/IEKTPO3IHEPIUN.
Ecnv B BbICOTHbIX, COBPEMEHHbIX
30aHWAX, CTPOALLMXCA B Hallen
CTpaHe ANA pasnuyHbIX Lenen bynyT
MCMONb30BaTbCA  PAcCMOTPEHHbIe
BblLLIe BETPOreHepaTopbl, TO MOMHO
6yOeT noBbICUTb 3HeproadpherTUB-
HOCTb 3[aHWA 3a CYET BbIPaboTKM
3/1EKTPO3HEpruK, HeobxoamnMon anA
ero oxJlaxmaeHus.

Canapzendoi [JAHIATAPOB,
cmapwuli npenodasamers,
BpemMeHHO ucnosHAWUL
0bA3aHHOCMU 3aBedyouje2o
Kagedpol «Bodo-2a30 u
mensiocHabiceHue»
TypKMeHCKo20 20Ccy0apcmaeHHo20
apxumeKmypHoO-cmMpoumes1bHo20
UHcmMumMyma, KaHoumam
MeXHUYeCKUX HayK
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GAYTADAN DIKELDILYAN ENERGIYA
CESMELERINDEN PEYDALANMAGYN

WAJYPLYGY

THE IMPORTANCE OF UTILIZATION
RENEWABLE ENERGY SOURCES

BAXHOCTb UCINOJIb30BAHUA
BO3OBHOBJIAEMbIX NCTOYHUKOB

SHEPTUN

owanyn (ytgemegi bi-
tin dinyade barha cynla-
kay meseld owrilyandigi
sebapli, dasky gursawyn
yagdayy we gaytadan dikeldilydn
energiya cesmelerinin ulanylmagy
her bir yurt Ggin mohiim dhmiyete
eyedir.
Turkmenistanda yylda gilines-
li glinlerin sanynyn 280 gline yet-
yandigini goz onlinde tutsak, gin
energiyasyny gaytadan dikeldilyan
energiya cesmesi hokmiinde ulan-
mak dogrudyr. Tomus glinlerinde
kese tekizlige Giin insolyasiyasynyn'
6,5 kW/m?-dygy bellidir.
Turkmenistanda tebigy gazyn
bollugy sebapli bu yangyc gornisi

! Gun insolyasiyasy — bu kWt*s/m2 birlikde
olcenyan, gilin yagtylygy bilen séhlelenyan Ust.

As climate change is beco-
ming an increasingly serious
problem throughout the world,
the state of the environment
and the use of renewable energy
sources are of fundamental im-
portance for each country.

Considering that the number
of sunny days per year in Turk-
menistan reaches 280 days, the
use of solar energy as a source
of renewable energy is fully jus-
tified. It should be noted that the
total solar insolation on a hori-
zontal surface during the sum-
mer day is achieved 6,5 kW / m2.

Due to the abundance of na-
tural gas in Turkmenistan, this
type of fuel is used in all aspects
of life: from daily to manufactu-

OCKOMNbKY U3MEHEHWNE KNu-

MaTa cTaHoBuTCA Bce 60-

nee cepbE&3How Npobnemot

BO BCEM MUpE, COCTOAHUE
3KONIOrUM U UCNONb30BaHME BO306-
HOBNAIOLLMXCA UCTOYHUKOB 3HEprum
nMeloT PpyHOaMeHTanbHoe 3HaYeHme
A KaxKao! CTpaHbl.

YuntbiBaA, YTO KONMYECTBO
COJIHEYHbIX OHen B rofgy B TypkMe-
HucTaHe pocturaet 280 gHen, uc-
Mosib30BaHNE COJIHEYHOW 3Heprum
KaK MCTOYHMKA BO30OHOBNAOLLMICA
3Hepruu ABNAETCA BrOSIHE OMnpaB-
JaHHbIM. CnefgyeT 3aMmeTuTb, 4TO
CYMMapHas CoJIHeYHaA uHconAums'
Ha TrOpW3OHTalNbHYI0 MOBEPXHOCTb

! WHconAauun - ectecTBeHHoe 06nyqume noesepx-
HOCTeW COSTHeYHbIMU nydamu



kop ugurlarynda (kigi gowrimli ho-
jalykdan, uly harajatly senagata ¢en-
li) ulanylyar. Tebigy gazyn if arassa
organiki yangyclardan biri hasaplan-
yandygyna garamazdan, yakylanda
atmosferadaky kislorod sarp edilyar
we kdmiirtursy gazy kopelyar. Yyla-
dyshana tasirinifi ylize ¢ykmagynyn
netijesinde Yer planetasynyii howa-
Sy gyzyar.

Yanmak prosesiniii dowam et-
megi Ugin kislorod zerurdyr, ¢linki ol
yangyc bilen reaksiya girende, ener-
giyanyn yylylyk we yagtylyk gorni-
sinde boluinip cykmagyna gatnasyar.
Kislorodsyz bu himiki reaksiyanyn
amala asmagy mumkin daldir. Te-
bigy gaz yananda asakdaky himiki
reaksiya bolup gecyar:

CHa + 202 4 COz + 2H20

Diymek, 1 m® tebigy gazyn yan-
magy Ugin 2 m* kislorod gerek. Das-
ky howada kislorodyn dizim lisi
21% -dir. Her metr kub tebigy gazyn
yanmagy Ugin sarp edilydn howanyn
gowrumi:

100%
min — T%OZ min = 9.52m?

Tebigy gazyi 1 m3*nyi do-
ly yanmagy Ugin takmynan 10 esse
kop howa zerur we netijede ortaca
2 kg kémdurturgy gazy (CO,) bélinip
cykyar. Halkara Energetika Gurama-
synyn (HEG) habaryna gora, 2023-nji
yylda gazylyp alynyan yangyglardan
bolunip ¢ykyan kdmdrtursy gazy in
yokary derejd, 35,3 milliard tonna
yetdi. Gazylyp alynyan yangy¢ ces-
melerinden: komurden, nebitden
we tebigy gazdan uglerod dioksi-
dinin zynyndylary degislilikde 15,4;
12,1 we 7,8 milliard tonna denligini
asakdaky grafikden gormek bolyar
(1 Gt =1 milliard t.).

Yurdumyzy® geografiki  yer-
lesisi, glin insolyasiyasyny yylylyk
energiyasyna owirmek arkaly ko-
mirtursy gazynyn zynyndylaryny

ring needs. Despite that the na-
tural gas considered as one of the
cleanest organic fuels, the oxy-
gen consumed in the atmosphere
during burning, and the carbon
dioxide content in the atmosphere
increases. The greenhouse effect
has occurred. There is a warming
of the Earth’s climate, with all the
ensuing consequences.

Oxygen is needed to support
the combustion process, as it re-
acts with the fuel, breaking down
its molecules and releasing ener-
gy in the form of heat and light.
Without oxygen, this chemical
reaction cannot occur. When na-
tural gas burns, the chemical re-
action that occurs is:

CH4 + 202 - COz + ZHzO

Therefore, for the combus-
tion of 1 m® of natural gas, 2 m® of
oxygen is required. Since in the
outside air the volume fraction of
oxygen is 21%. The theoretical
air consumption for each m® of
natural gas will be:

100%
= T%OZ min — 9.52m?3

min
This means that for the com-
plete combustion of 1 m?® of nat-
ural gas, almost 10 times more
air is required, and on average
about 2 kg of carbon dioxide
(CO;) is formed. According to
the International Energy Agency
(IEA), global fossil carbon dio-
xide emissions in 2023 reached
a record high of 35.3 billion tons.
The main sources are known
to be coal, oil and natural gas.
Global carbon dioxide emissions
from coal, oil and natural gas are
15,400, 12,100 and 7,800 million
tons, respectively.
But the geographical loca-
tion of our country gives us the
opportunity to reduce carbon

B TEYEHWUW NeTHero AHA cocTaBnAeT
6,5 KBT/M2,

B cBA3K ¢ nsobunmem npmpoa-
Horo rasa B TypKMeHWUCTaHe 3ToT BUS
TONJSIMBa UCMONb3yeTcsa BO BCEX 06-
NacTAX 3HepreTUKKU: oT rMoBcedHEeB-
HbIX [0 MPOM3BOACTBEHHbIX HYMQO.
HecMoTps Ha To, YTO NPUPOOHLIN ras
CYMTaeTCA OOHMM U3 CaMbIX YUCTbIX
OpraHMYecKkux BUOOB TOMSMBa, NpU
€ro ropeHun pacxomyeTtca Kucno-
pof, cofepralumica B atMocoepe,
yBENMYMBAETCA COOepHaHue yrie-
Kucnoro rasa B atMocdepe. BosHu-
KaeT TaK Ha3blBaeMbI MaPHWUKOBEIN
a¢dekt. [lpoucxoout noTenneHune
KnnmaTta 3eMnn co BCEMU BbITeKalo-
LLMMM OTClo4a Noc/eACTBUAMMN.

[lna nogoepHKM npouecca ro-
peHuA HeobXxoOuM Kucropod, Tak
KaK OH BCTynaeT B peakuuio ¢ Tomn-
NIMBOM, pacLLennAs ero MoJieKybl
W BblOeNAA 3Hepruio B BUOe Tenna u
cBeTa. be3 kKucnopopga sta xuMu4dec-
KaA peakuma He MOMKeT MpoTeKaTb.
lNpv ropeHnn NpupogHoro rasa npo-
NCXOOUT XMMUYECKan peakums:

CH4 + 202 - COz + 2H20

CnepoBatesnibHO, 0N ropeHus
1 M® npupoaHoro rasa, Heo6xoanMo
2 M® Kucnopofa. Tak Kak B HapyM-
HOM BO3Jyxe 06bEMHaA [onfA Kuc-
nopopna coctaenfaeT 21%, Teopetun-
YeCKMI pacxo Bo3Jyxa Ha Karabln
M3 MPMPOHOro ra3a CoCTaBUT:

100%
min — T%OZ min = 9.52m?

M3 3Toro wucxogut, 4to AOnA
nonHoro cropaHua 1 M3 npupogHoro
rasa, Heobxoammo nout B 10 pas
6onblue Bo3gyxa M B cpeaHeM obpa-
3YeTCA OKOJIO0 2 Kr YITIeKMUCNIOro rasa
(CO?. B 2023 roay, cornacHo gaH-
HblM MeXayHapogHOro 3HepreTu-
yecKoro areHtctea (M3A), rnobanb-
Hble BblIBpOCHI yrneKkMcnoro rasa ot
MCMO/Ib30BaHNA WCKOMaemMoro ToO-
navMBa OOCTUIMN PEKOpPOHO BbICOKO-
ro ypoBHA — 35,3 M1nnMapaa ToHH.
N3BecTHO, YTO OCHOBHBIMW UCTOYHU-
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Annual Fossil CO, Emissions: Global
16 Gt | Projected tolal emissions growih: +1.1% (+0.0% 1o +2.1%)

CO,

12 1

Projected Gt CO; in 2023

Coal 15.4
A 1.1% (-0.1% to +2.45%%)

Qil12.1

A 1.5% (+0.6% to +2.3%)

Gas 7.8

A 0.5% (-0.9% to +1.8%)

G |

1960 1970 1980

azaltmaga mumkingilik beryar. Bu
mimkingilikden, yurdumyzyi déw-
lete degisli bolmadyk ilkinji yoka-
ry okuw mekdebinifi taslamasyn-
da peydalanyldy. Gegen yylyii 1-niji
sentyabrynda Halkara Senagatcylar
we Telekegiler Uniwersitetinif tasla-
masynda gyzgyn suw tayyarlamak-
da giin kollektorlaryny ulanmak goz
ondne tutuldy.

Gin kollektory glndn yylylyk
energiyasyny yygnap, yylylykgoteriji
suwuklygy gyzdyrmak Gcin ulanyl-
yan giin gurnamasydyr. Kollektoryn
netijeliligi Ggin, giin sohlesi kollek-
tor tekizligine dik (perpendikulyar)
gornisde dismelidir. Bu gornisdaki
giin kollektorlary giin radiasiyasy-
ny yylylyga 6wiirmek we sarp edijini
gyzgyn suw bilen Upjin etmek Ugin
niyetlenendir.

Gln yzarlayjysy? bolmadyk
yagdayynda gin kollektorynyn op-
timal burgy, giinortan giin sohlele-
rinin giin kollektorynyn tekizligine
perpendikulyar disyan burcudyr.

2 Gun yzarlayjy - Gunurini dowamynda Gundr
hereketine gora giin sohlesinif panele goni burg
bilen diismesini sazlayjy

1990 2000 2010

dioxide emissions by conver-
ting solar insolation into thermal
energy. This opportunity was
realized in the design of the first
non-state higher education insti-
tution in Turkmenistan. On Sep-
tember 1, the opening ceremony
of the International University of
industrialists and entrepreneurs
was held in Ashgabat, where so-
lar collectors were provided to
heat water.

A solar collector is a device
that captures energy from the sun
and converts it into heat. The col-
lector is installed in such a way
that sunlight falls on the collector
plane most effectively, i.e., per-
pendicularly. The sunlight passes
through a transparent cover and
strikes a flat, absorber plate. The
absorber plate heats up, trans-
ferring that heat to a water cir-
culating in tubes attached to the
plate. The heated fluid then flows
to a storage tank for later use.
Optimum angle between installed
surface and absorber plate calcu-

2023
projected

KaMu ABNAOTCA Yrosb, HedTb U NpU-
poaHbIi ras. nobanbHble BIGPOCHI
YrNekncnoro rasa ot yrid, HedTu
W MNPUPOOHOr0 rasa CoCTaBNAlT
15 400, 12 100 n 7 800 MunnnoHoB
TOHH COOTBETCTBEHHO.

Ho reorpaduyeckoe pacno-
NO¥EeHMe Hallen CTpaHbl OaéT HaM
BO3MOMHOCTb CHMU3UTb BbIGPOCHI
yrnekucnoro rasa, npeobpaso-
BbiBaA COJIHEYHYIO WHCONALMI0 B
TENoByl0 3Hepruio. Takasa BO3-
MOMHOCTb BOMMOTMUNACk B MU3Hb
npyu  NPOEKTUPOBaAHUW  MepPBOro
BbiCLUero  yyebHoro 3aBefeHuA
HerocynapcTBeHHon ¢opMbl  Cob6-
CTBEHHOCTU B TypKMeHucTaHe. 1-ro
ceHTAGpA B Aluxabage cocTosnach
LEepeMoHUA OTHpbITUA MerayHa-
POOHOr0 YHMBEPCUTETA MPOMBILLI-
NEHHWKOB UM MpeanpuHUMaTenen,
B KOTOPOM OblnM NpenycMoTpeHbl
COJIHEYHbIE KOJINEKTOPLI OJ1F Harpe-
Ba BOAbl.

ConHe4yHbI KONNEKTOp — 3TO
refiMoycTaHoBKa asiAa cbopa Tenso-
Bon 3Heprum ConHua uM HarpeBalo-
Wwun TennoHocutenb.  Konnektop



Giin kollektory

Absorder plate
ConHeYHbIN
konnektop 4

! £

i e

'ﬂ'

Hacoc

—, LUMpPKynALUMOHHEIX

% Aylaw nasosy
Circulation pump

L gt

Gyzgyn suwun gaby

Hot water storage tank

Bak ropauyei Boabl

Gyzgyn suwy tayyarlamagyn shemasy

s

H-D<1 -

Gyzgyn suw Hot water
Nopavyan sBoga
T4
) Gyzgynﬂsuwuﬁ aylawy
Hot water circulation

Unpkynauua
ropaYen Boakl

B1

Sowuk suw
Cold water
XonogHana soga

Schematic diagram of hot water preparation
lpuHyunuaneHasa cxeMa npu20mMoGBeHUsA 20pA4el Bo0bI

Yer tekizligi bilen giin panelinif
arasynda emele gelyan bur¢ asakda
gorkezilen formula boyunca hasap-
lanyar:

B = arccos[23.45sin(360x(284+n)/
365)-9]

bu yerde:

n - 1-nji yanwardan baslap gu-
nln tertip sany;

@ - gurnama yerinin ginisliginin
gradusy — 38°

Gln sohlesinii yer tekizligine
disyan burcunyn yylyrn dowamynda
her giin Uytgeyanligi sebapli Asga-
bat sdheri Ugin giin kollektorynyn
in amatly gurnama burgy 15°-dan
61°- a genli degislilikde yylyn ifl uzyn

lated as per season the solar col-
lector expected to use.

The optimal inclination angle
of a solar collector without solar
tracking is the angle at which a
solar collector is tilted relative to
the horizontal surface to maxi-
mize the amount of solar insola-
tion it receives at midday.

The angle of inclination is
formed between the earth's sur-
face and the solar panel per-
formed according to the formula
below:

B = arccos[23.45sin(360x
(284+n)/365)-¢] where:

yCTaHaB/IMBaeTCA TakUM 06pasoM,
4TObbl COSIHEYHbIM CBET Mafan Ha
MOCKOCTb KOJIIeKTopa Haubornee
3¢deKTMBHO, TO ecTb MeprneHau-
KynApHo. ConHeuYHble KOMNEeKTOPbI
[aHHOro TWMa npegHasHayeHbl Ans
NPOV3BOACTBA ropAYer Bobl MyTEM
MOrNOLWEHUA COJTHEYHOTO U3Jy4e-
HWA, Npeobpa3oBaHWA ero B TENIO,
aKKyMyALMKU 1 Nepedaym notpebu-
Teno.

ONTUManbHbIA  Yron  CoJsHeuY-
HOrO KoJINIeKTopa AnA cucTeMbl 6e3
COJIHEYHOI O CIIeMEHMUA?, 3TO Korga
COSIHeYHble JlyuM B MOJSIAEHb Mo-

2 ConHe4Hoe CriereHune - cucTema, KOTOpaA aBTo-
MaTn4eCKkn opueHTUpyeT CoIHeYHble NaHeNn B Ha-
npasjieHUN OBUHKEHUA COMHLA
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Ginun tomusky
duryan nokady

SUMMER SOLSTICE
lNeTHee conHUecToAHWE

Gije-giindiz
denlesme nokady
Equinox
PaBHopgeHCcTEME

Glnin gysky

duryan nokady

Winter solstice
3WMHEE CONMHUEeCcToAHWe

;I i
-] =
o |
bl |
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glininden if gysga giindne cenli Gyt-
geyar.

lyul we awgust aylarynda gyz-
gyn suwun giin energiyasynyn ko-
megi bilen tayyarlanylmagy g6z
ondne tutulyandygyny nazara alyp,
hasap giin kollektorlaryny giinor-
ta tarapa gonuikdirip, yer tekizligine
22° burg bilen gurulmalydygyny gor-
kezyar.

Asgabat sdherinde giin radia-
siyasynyn statistik maglumatlaryna
esaslanyp we giin kollektorlarynyn
kese tekizligine dirli burclara go-
ra gin gyzdyryjylarynyn netijeliligini
seljerip, giin yzarlayys ulgamy bol-
mazdan glin suw gyzdyryjysynyi ne-
tijeli islemegi Ugin in amatly umumy
sertler sulardyr:

- gin kollektorynyn yizinin
ugry takyk glinorta;

- glin kollektorynyn kese tekiz-
lige yapgytlyk burcy 22°,

Umuman, giin suw gyzdyry-
jy ulgamynyn tomus mdwsimi Ggin
kollektor meydancasy bilen gyzgyn
suw yygnayjy gabyn (bakyn) gowri-
minin arasynda ykdysady taydan in
amatly gatnasyk asakdaky yaly gor-
kezilip bilner:

bu yerde:
A - giin kollektorynyn meyda-
ny [m?];

n - the ordinal number of
the day of the year, counted from
January 1=

¢ - the installation
location’s latitude; —» 38°

The sun's position changes
throughout the year daily and the
ideal inclination angle for our lo-
cation vary from 15° to 61° opti-
mized for summer will differ from
one optimized for winter.

To maximize energy collec-
tion for a specific season, calcu-
lation must be performed accor-
dingly by indicating the ordinal
number of the day. Due to the fact
that solar panels are expected to
be used in summer, an inclination
angle is calculated as 22° with
orientation exactly to the south.

Analyzing the efficiency of
solar heaters at different inclina-
tion angles of solar collectors to
the horizontal plane and accor-
ding to calculations based on sta-
tistical data of solar insolation in
the city of Ashgabat, the optimal
conditions for the efficient ope-
ration of a solar collector without
solar tracking are:

- orientation of the solar col-
lector exactly to the south;

- angle of inclination to the
horizontal plane 22°

In addition, the economically
feasible relationship between the
collector area and the hot water

nagalT Ha MJIOCKOCTb COJTHEYHOIO
KOJIIeKTopa NepneHamKynApHo.
Yron HaknoHa K rOpU30HTY, Ko-
TOpbI 06pasyeTca Meray ropuU3oH-
TaNlbHOM MJSIOCKOCTBIO M COSTHEYHOM
naHesblo, BbINoHAeTCA Mo GopMyre:

B = arccos[23.45sin(360x
(284+n)/365)-¢] rge:

N — NOPAAKOBbLIN HOMeP AHA B

rogy, 0TCYUTaHHbIN OT 1-ro AHBapA.
¢ — LUMpOTa MecTa
yCTaHoBKKU —> 38°

MocKkonbRy yron nageHua con-
HeYHbIX JTy4en Ha NOBEPXHOCTb 3eM-
NN MEHAETCA eXeHEBHO B TEYEHUE
rofa, onTMMarsbHbIN Yo yCTaHOBKM
CONTHEYHOro KoJIneKkTopa Ansa ro-
poga Awxabapga BapbupyeTca oOT
15° no 61°, oT neTHero 0o 3UMHero
CONHLLECTOAHUA, COOTBETCTBEHHO.

CornacHo pacuéty, 6bina npe-
OYCMOTpEHa YCTaHOBKAa COJTHEYHbIX
KOJIEKTOPOB nop YrioMm 22° ¢ nio-
CKOCTbIO KPOBMW KOTENbHOM Mpw
OPWEHTMPOBAHUWN COJSTHEYHOIO KOJI-
NeKTopa TOYHO Ha tor.

MpoBega aHanu3 3s¢derTuB-
HOCTU COSIHEYHbIX HarpeBaTenem
MpW pasHbIX yriax HaKoHa CoMHeY-
HbIX KOJIIEKTOPOB Ha rOpU30HTasb-
HYl0 MMOCKOCTb M COFNacHo pacyé-
TaM, OCHOBAHHbIX Ha CTaTUCTUYECKUX
OaHHbIX  COJIHEYHOM  MHCONALMM
Ha Tepputopum ropogda Auuxabag,
OMTUMaSIbHbIMKM ~ YCITOBUAMKM  ONA
3¢deKTMBHOM paboTbl CONHEYHO-



V - gije-glindizin dowamynda
harclanjak gyzgyn suwun (yygnayjy-
nyn) gowriimi [L].

TGK 2.01.01-16 Tirkmenista-
nyn Gurlusyk Kadalaryna gora iyul
we awgust aylarynda (62 giinin do-
wamynda) bulutlylygyn hakyky sert-
lerinde kese Ustlere diisyan glin ra-
diasiyasynyn mukdary:

R, = R, + R, = 233+216 =
449 kW/m?-a def;

Gije-giindizin dowamynda orta-
ca radiasiya = 449 / 62 = 7,2 kW/m?
-a den.

Ginln dowamynda uniwer-
sitetin gyzgyn suw Upjingiligi Ugin
162,4 kW yylylygyn gerekdigini we
gin kollektorynyn  netijeliliginif
n = 80%-ni gz ondnde tutup, gin
kollektorynyn meydany asakdaky
formula bilen kesgitlenyar:

Asc = thay/ (Rday x ) =
162,4/(7,2 < 0.8) = 28,2 m?

Taslamada her birinin meydany
2,4 m? bolan 15 sany gun kollekto-
ry goz ondne tutuldy. Uniwersitetin
gyzgyn suw Upjungiliginde ulanyljak
giin kollektorlarynyn umumy mey-
dany 36 m?.

Gln energiyasyny gaytadan
dikeldilyan energiya cesmesi hok-
miindaki ulgamlaryn esasy kem-
ciligi, olara has uly meydanyn ze-
rurlygydyr. Yoéne, umumy meydany
350 min km? we ekologiya taydan
arassa energiya cesmesi bolan giin
sohlesine bay Garagum sahrasy bi-
zin yurdumyzyn artykmaclygydyr.
Aziyanyi we Yakyn Giindogaryn
esasanam ¢ol sebitlerinde glin ener-
getikasy gullap dsyar, uly giin elekt-
rik stansiyalary gurulyar we gineldil-
yar. Muna kabir mysallary getirmek
bolar:

Muhammed bin Rasid Al Mak-
tym Gin Parky (BAE). Meydany
77 kmZ2. Kuwwatlylygy 2860 MW;

Bhadla Giin Parky (Hindistan).
Meydany 57 km?2 Kuwwatlylygy
2245 MW;

storage tank volume for summer
operation of a solar water heater
system can be formulated as fol-
lows:

A

4
100

where:

A: area [m?] of solar collec-
tor;

V: daily hot water consump-
tion (volume of storage tank) [1].

According to Turkmenistan
Construction Code 2.01.01-16,
solar radiation received during
the months of July and August
(62 days) on a horizontal surface
under actual cloud conditions is
equal to:

R, =R, +RVIIl =
233+216 = 449 kW/m?-

The average daily radiation
will be = 449/62=7.2kW/m?

Considering that thay heat
flow, [kW], for university’s hot
water supply needs during the
day is equal to 162.4 kW and that
the efficiency of the solar collec-
tor is equal to N=80%, the area of
the solar collector is determined
by the formula:

Asc = thay/ (Rday x rl) =
162,4 /(7,2 % 0.8) = 28,2 m?

There were installed 15 so-
lar collectors with an area of 2.4
m?. The total area is 36 m?.

The main drawback of solar
systems is that they require a re-
latively large area. But our coun-
try has a good advantage in the
form of the Karakum desert with
a total area of 350 thousand km?
and an environmentally friendly
source of energy - the sun's rays.
Solar energy is flourishing, es-
pecially in the desert regions of
Asia and the Middle East, where
huge solar power plants are ra-
pidly expanding and being built.
Below are some examples:

ro BoJoHarpesaTena 6e3 cUCTEMbI
COJSIHEYHOr O CJIeMeHUA ABNAITCA:

- OpVeHTaUuMsA  COJIHEYHOIro
KOJIIEKTOPA TOYHO Ha KoT;

- YrOJ1 HAKMOHa K FOpU30HTasb-
Hol nnockoctu 22° rpafyca.

3KoHOMMYeCKM Lienecoobpas-

V

A 100
Has nnowagb KonjexkTopa npu ro-
OOBOM 3KCMyaTauuyu COJTHEYHOr o
BOLOHarpesaresis, MOHO chopMy-
NMPOBATb TakK:

A: nnowanp [M?] conHeyHoro
KOJNEKTOpa;

V: cyTouHbI pacxod ropA-
yelr Bodbl (06bEM HaAKOMUTENBHOIO
6aKa) [M3].

CornacHo CHT 2.01.01-16 con-
He4yHanA paguauma, nocTynaioLwan 3a
MecALbl WioNb M aBrycT (62 OHA) Ha
rOPU30HTaNbHYI0 MOBEPXHOCTb MpU
OENCTBUTENIbHBIX YCIOBUAX o0bnau-
HOCTM, paBHa:

R,=R

raoe;

Vil + RVIII = 233+21 6 =
449 KWT/M?

CpepHecyTo4Has paguauua
coctaBut - 449 / 62 = 7,2 KBT/M?

YuuTblBas, uto Q'sy B AeHb Ten-
nosow noToK, [kWt], Ha HyxAabl ro-
pAYero BOAOCHAOMKEHUA yHMBEpCU-
TeTa B TeyeHWe CyTOK paBeH 162,4
KBT 1 uTO 3dPeKTUBHOCTL COMHeY-
HOro Kosiektopa paBHa — N=809%,
naowanb COIHEYHOrO KOJI/IeKTopa
onpenenaeTca no popmyre:

ASC = Q"day / (Rday xn)=162,4
/(7,2 x 0.8) = 28,2 M%

[poekToM npepycMoTpeHo 15
COJIHEYHbIX HKOJIJIEKTOPOB MJioLa-
oplo 2,4 M2, CymmapHaa niowagb
cocTaBnAaeT 36M2.

OCHOBHbIM HeOOCTaTKOM COJl-
HeYHbIX cUCTeM fABNAeTcA Heobxo-
OVMOCTb OTHOCUTENbHO 60bLLeN
nnowaaun. Ho y Hawuen cTpaHbl ecTb
XopoLlee MpeuMyLLecTBO B Buae
KapaKyMcKoit cTenu obLuer nnoLua-
abto 350 ThiC. KM? 1 C 3KOSIOMMYECKM
UYNCTbIM UCTOYHUKOM 3HEPIUM — COJI-
HeYHbIM Jiy4oM. ConHeYHan 3Hepre-
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Benban Giin Parky (Musir).
Meydany 37 km?2 Kuwwatlylygy
1650 MW;

Tengger Col Giin Parky (Hytay).
Meydany 43 km? Kuwwatlylygy
1547 MW;

Al-Harsaah Giin Elektrik Stan-
siyasy (Katar). Meydany 10 kmZ.
Kuwwatlylygy 800 MW;

Nur Ouarzazate Gin Elekt-
rik Stansiyasy (Marokko). Meydany
25 km?. Kuwwatlylygy 580 MW

Yylylyk energetikasynda,
onumgcilik mocberinde giin energi-
yasyna gecmek kop tagallalary we
maddy serisdeleri talap edyar. Gin
kollektorlarynynn oniimgiligini goz
onunde tutup, giin energiyasyny
gindelik mocberde ulanmak dine
bir ekologiya taydan amatly bolman,
eysem ykdysady taydan hem peyda-
lydyr.

Turkmenistanyn caginde giin
insolyasiyasynyin  bollugy sebap-
li, esasan-da tomus moéwsiminde:
cagalar sagaldys merkezlerinde,
sypahanalarda, ofislerde, jemgyyet-
cilik we edara binalarda gyzgyn suw
Upjunciligi Ggin gin kollektorlaryny
ulanmaklyk ykdysadyyetimize ofyn
tasirini yetirjekdigi ikugsyzdyr. Sey-
le hem, bu ulgamy 6zbasdak (indi-
widual) ulanmaga saher dasynda
we obalarda-da doly mimkingilikler
bar.

Watanymyzda hormatly
Prezidentimizin  bastutanlygynda
dasky gursawy goramak maksady
bilen gaytadan dikeldilydn energi-
ya cesmelerinden peydalanylmagyn
isjen  durmusa ornasdyrylyanlygy
guwandyryjy yagdaydyr. Bu babat-
da gatnasyklary kadalasdyrmak we
tehnologiyalaryn we enjamlaryn or-
nasdyrylmagyna yardam bermek
maksady bilen «Gaytadan dikeldil-
yan energiya cesmeleri hakynda»
kanun kabul edildi. 2024-nji yylda
Balkan welayatynyn Gyzylarbat et-
rabynda kuwwatlylygy 10 MW bolan

- «The Mohammed bin
Rashid Al Maktoum Solar» Park
(UAE). Site area 77 sq.km. Site
resource 2860 MW;

- The Bhadla Solar Park
(India). Site area 57 sq.km. Site
resource 2245 MW;

- Benban Solar Park
(Egypt). Site area 37 sq.km. Site
resource 1650 MW;

- Tengger Desert Solar
Park (China). Site area 43 sq.km.
Site resource 1547 MW;

- The Al-Kharsaah Solar
Power Plant (Qatar). Site area 10
sq.km. Site resource 800 MW;

- Noor Ouarzazate Solar
Power Station (Morocco). Site
area 25 sq.km. Site resource 580
MwW

To move entirely manufac-
turing to solar energy requires a
lot of effort and investment. But
using solar energy in daily neces-
sities is not only environmentally
friendly action but also econom-
ically justified. Because of the
well-established serial produc-
tion of solar panels.

Despite solar insolation
heating surfaces to high tem-
peratures in spring and autumn,
boilers using traditional fuel are
still used to heat water in indoor
pools. Using solar installations
with more efficient solar collec-
tors, like a concentrating type, is
possible in such cases.

Due to the fact that solar
insolation is abundant in the ter-
ritory of Turkmenistan, it is eco-
nomically feasible, especially in
the summer, to use solar collec-
tors for hot water supply in sum-
mer camps, sanatoriums, office,
public and administrative buil-
dings. Starting individual solar
systems in suburban settlements
and villages of the country is also
doable, as providing the neces-
sary space for solar installations
is easier than in cities.

TWKa npoLBeTaeT, 0Co6eHHO B ny-
CTbIHHbIX paioHax A3uun u bnnxHero
BocToKa, roe 6bICTpbIMKM TeMMamu
pacLUMPAIOTCA U CTPOATCA OrPOMHbIE
COJIHeYHble 3MeKTpocTaHumu. [pu-
MepPOM 3TOMY MOTYT CITYHMUTb:

- MapKk «Moxammep 6eH Pawung
Anb Maktym», (OA3). Mnowane 77
KMZ2. MoLHocTb 2860 MBT;

- ConHeuHbn napk bBxapna
(MHama). Mnowanb 57 KMZ Molw-
HOCTb 2245 MBT;

- MNapk beHbaH, (Ervnet) MNno-
wanb 37 KM2. MoLwuHocTb 1650 MBT;

- ConHeyHbI MapK B MyCTbiHe
TaHrap (Kutan). Mnowanb 43 KM2.
MowHocTb 1547 MBT;

- Anb-Xapcaa (Katap). lno-
wanb 10 KM2 MoLuHocTb 800 MBT;

- ConHeyHbln KoMnnekc Hyp
Yap3azat (Mapokko). [nowanb
25KkM2, MowHocTb 580 MBT.

[ns nepexoga B npousBof-
CTBEHHbIX MacluTabax B TenyioBoWn
JHepreTMKe Ha COJIHEYHYlD, Heob-
X0ANMbl MHOIO YCUNWIA 1 cpeacTs. B
noecefHeBHOM 06BbEMe WCMOJIb30-
BaHWe COSTHEYHOM 3HEPIUUN He TOSTb-
KO 3KONOrn4Yeckn LenecoobpasHo,
HO M 3KOHOMWYEeCKM 060CHOBaHO,
yUMTbIBas HanaXeHHOCTb CepUMHO-
ro NPOW3BOACTBA COMHEYHbIX NaHe-
newn.

B cBA3M c TeM, YTO Ha Teppu-
Topun TypKMeHUCTaHa u306unyeT
COJIHEYHaA WHCONALMA, 3KOHOMU-
yecku LenecoobpasHo, ocobeHHO B
neTHee BpeMs, UCMO/b30BaHMe Cos-
HeYHbIX KOJITTIEKTOPOB A4S FopAYero
BOJOCHabeHUs B NETHUX Narepsx,
caHaTopusx, OPUCHbIX, 0OLLECTBEH-
HbIX U aAMWHUCTPATUBHO-ObLITOBbIX
30aHMAX. TaK¥e MOMHO HayaTb
MCronb3oBaTb  MHAMBUAOYaSbHbIE
COJTHEYHblE CMUCTEMbI B NPUropoj-
HbIX MOCESIKax MU Cénax CTpaHbl, rae
npenocTaBneHne HeobxoguMon
nnoLLaan ans resiMoycTaHoBOK 0Cy-



kopugurly Gin we yel elektrik stan-
siyasynyn gurulmagy dasky gursaw
barada edilyan aladanyrn mysalydyr.

Yhlas ALLAKULIYEW,

«Erjel» hususy kdrhanasy yyladys,
howa calsygy, sowadys inZener-
taslamagy, Tehniki ylymlaryri magistri.
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Under the leadership of the
esteemed President, Turkme-
nistan is actively developing the
utilization of renewable energy
sources (RES), especially solar
and wind, in order to diversify
energy and reduce the burden
on the environment. For this
purpose, the Law «On renew-
able energy sources» was adop-
ted, which establishes the legal
framework for utilizing renew-
able energy, aiming to protect the
environment. The multifunctional
solar and wind power plant with a
capacity of 10 MW, commissioned
in 2024 in the Gyzylarbat district
of the Balkan province, serves
as an example of environmental
care.

Ihlas ALLAKULIYEYV,

design engineer of the heating
ventilation and air conditioning
systems at IP «Erjel»,

master of engineering sciences.
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LLLeCTBNAETCA Jlerye No CpaBHEHWUIO
C ropogamu.

Mon pyKoBOACTBOM YyBaMKae-
Moro [lpesngeHta TypKMeHMCTaH
aKTUBHO Pa3BMBAET MCMOJSIb30BaHME
BO306HOB/AEMbIX UCTOYHUKOB 3HEP-
rum (BM3), ocobeHHO COMHEYHYIo U
BETPOBYIO, ONIA CHUMEHUA Harpy3ku
Ha OKpyKatoLlylo cpegy. [nAa atoro
NpuHAT 3aKkoH «0 BO306HOBNAEMBIX
WCTOYHWKaX 3HEPrmn», KOTOPLIN pe-
rynupyeT OTHOLLEHUA B 3Tou cdepe
M CcnocobCTBYeT BHEOPEHMIO TEXHO-
noruii n obopynoeaHus. BeegéHHas
B 3Kcnnyataumio B 2024-oM rogy B
KusbinapbatckoM aTpane barnkan-
CKoro BenasaTa MHOroGYHKLMOHab-
HaA COMHEYHaA N BETPAHAA 3MIEKTPO-
CTaHUMA MoLHocTeo 10 MBT cnysut
npvMepoM 3ab0Tkl 06 OKpYHKaloLLiewt
cpege.

Uxnac AJIJTAKYJIUEB,
UHXICeHeP-NPOoeKMUPOBLUK cucmem
0MoNnJIeHUA, BeHMUAYUU U
KoHOUYuoHUPoBaHuA Ul «Erjel»,
Ma@aucmp mexHU4ecKUX HayK.
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[APEBHEMLLAA CbIPLLOBAA APXUTEKTYPA
HA IOTE TYPKMEHUCTAHA




arassyzlygymyzyn 35 yy-
lynydi dowamynda yur-
dumyzda milli ruhy gym-

matlyklary  dikeltmek,
ata-babalarymyzynn bay taryhy-
medeni mirasyny gorap saklamak,
owrenmek we wagyz etmek, ony
geljekki nesillere yetirmek boyun-
ca gin gerimli isler alnyp barylyar.
Ylmy we medeniyeti 6sdiirmegin
ileri tutulyan ugurlaryny durmusa
gegirmek «Milli taryhy-medeni mi-
ras obyektlerine ayawly cemeles-
mek, olary gorap saklamak we ow-
renmek, seyle hem syyahatcylyk

uring the 35 years of In-

dependence, large-scale

work has been carried

out in our country to re-
vive national spiritual values, pre-
serve, study, and promote the rich
historical and cultural heritage of
our ancestors, and safeguard it
for future generations. The imple-
mentation of priority areas in the
development of science and cul-
ture is being realized through the
«State program for 2022-2028 on
the careful treatment, preserva-
tion, and study of objects of nation-
al historical and cultural heritage,
as well as their inclusion in tourist
routes», approved by the Decree
of the President of Turkmenis-
tan, Serdar Berdimuhamedov,
on April 8, 2022.

In the VI millennium BCE,
the earliest agriculturalists of
Southern Turkmenistan inhabi-
ted the foothill zone of the Kope-
tdag from Gyzylarbat to Chaacha.
Based on the type-site of Jeytun,
located near Ashgabat, this cul-
ture was named the Jeytun cul-
ture [5, pp. 46-48]. More than 20
sites of this culture have been
discovered. Fundamental chan-
ges occurred in the economy of
its inhabitants: a transition from
appropriating forms of subsis-
tence-hunting and gathering-to
producing forms-agriculture and
animal husbandry. The English
scholar James Mellaart termed
this transition the «neolithic
revolution»[7]. However, these
changes took place only in the
foothill zone. In other regions of
Turkmenistan, neolithic hunting
and gathering cultures-Kelte-
minar and Jebel-persisted for a
long time [2, p. 71.

The reason lies in the more
favorable natural conditions of
the Kopetdag piedmont regions.
Small rivers flowed down from
the mountains and disappeared

TedyeHun 35 net Hesaeu-

CUMOCTU B Hallel cTpaHe

npoBoAMTCA  MacliTabHan

paboTa Mo BO3pOXHAEHMIO
HaLMOHasbHbIX [OYXOBHbIX LLEeHHOC-
Tel, COXPaHEHWI0, U3YYeHUIo U Mo-
nynspvsaumMm 6oratoro MUCTOpPUKO-
KyNbTYpHOrO HacneauA MpenKoB,
ero coxpaHeHuio ona bygyimx no-
KoneHun. Peanusauma npuoputeT-
HbIX HarpaBfieHWM PasBUTUA HayKku
N KyNbTYpbl OCYLLECTBAAETCA Yepes
«[ocymapcTBeHHylo nporpamMMy Ha
2022-2028 rogbl Mo 6eperHoMy
OTHOLLUEHWIO, COXPaHEeHWI U U3-
yYeHMI0O  0OBEKTOB  HaLMOHasb-
HOFO UCTOPWKO-KYJIbTYPHOrO  Ha-
cnegva, a TakMKe BHIIOYEHMIO UX B
TYPUCTUYECKME MapLLpPYThbI», KOTO-
paAa yTBepraeHa [loctaHoBneHneM
Mpe3snpgeHTa TypKMeHUCTaHa
Ceppnapa beppgbiMyxamepgoBa
8 anpensa 2022 roga.

B VI TbicAyeneTuu go H.3. BOoONb
npegropbA  Konetgara ot [bisbl-
napbata go Yaave obutann camble
apeBHue 3emnegenbubl  H0HOMO
TypkMeHucTaHa. Mo sTanoHHoMy na-
MATHUKY [IKeNTyH, pacnonoeHHOMY
6113 Awxabaga, 3ta KynbTypa bbina
Ha3BaHa [XenTyHCKoW. [5, c.46-48].
Bcero 6b110 06HapyeHo cBbilwe 20
NaMATHUKOB 3TOW KynbTypbl. B xo3An-
cTBe eé obuTaTenielt NPOU3OLLINN Ko-
PEeHHble U3MeHEHWA: Mepexos oT Npu-
cBavBatoLLMX GOPM XO3ANCTBA 0XOThI
1 cobupaTensCcTBa K NMPoU3BOOALLMM
- 3emnedenvi0 U CKOTOBOACTBY.
3TOT nepexop aHrIMACKUN Y4eHbIN
[kemc Mennapt HasBan «Heonu-
TU4YecKon pesosioumen». [7]. Ho atn
M3MEHEHVA MPOUCXOAUAN Wb B
npegropbe. B apyrunx pervoHax TypK-
MEHWCTaHa elLLe 0YeHb JONro coxpa-
HANMUCb  KyNbTYpbl  HEOSIUTUYECKUX
OXOTHMKOB W cobupaTenen — KenbTe-
MMHapCcKan 1 mKebenbceKan [2, c.7].

MNpununHa B TOM, 4ytO B [lpU-
KOMeTAarckux pamoHax 6binu 60-
nee 6naronpuATHble NPUPOAHbIe
ycnosuA. C rop crekanu Hebonb-

—
=
P
=
T
T
wn
=
@)
X
=
—
AN
M
—
@)
U
~
m




o
~
ol
O
—
-
~
—~
P
a
O
|_
A
I
—~
I
P
=<
|_

TURKMENISTANYN GURLUSYGY WE BINAGARLIGI

2026_1_(45)

ugurlaryna gosmak boyunca 2022-
2028-n;ji yyllar tcin Dowlet mak-
satnamasynyn» esasynda amala
asyrylyar. Bu maksatnama Tirk-
menistanyi hormatly Prezidenti
Serdar Berdimuhamedow tarapyn-
dan 2022-nji yylyn 8-nji aprelinde
tassyklanyldy.

B.e. onki VI minyyllykda Ko-
petdagyn etekleri boyunca Gyzy-
larbatdan Caca cenli aralykda G-
norta Turkmenistanyn i gadymy
ekerancylary yasapdyrlar. Asgabat
saherinin golayynda yerlesyan Jey-
tun yadygarligi esasynda bu mede-
niyete Jeytun medeniyeti diylip at
berildi [5, s.46-48]. Umuman, bu
medeniyete degisli 20-den gowrak
yadygarlik ylze cykaryldy. Onun
yasayjylarynyn hojalygynda diypli
ozgertmeler bolup gecip, awgylyk
we yygnayjylyk yaly 6zlesdiriji ho-
jalyk gornislerinden ondiriji ho-
jalyga - ekerancylyga we maldar-
cylyga gecildi. Bu gegisi inlis alymy
Jeyms Mellart «neolitik rewolyusi-
ya» diyip atlandyrdy [7]. Emma, bu
ozgertmeler dife dag eteklerinde
bolup gecipdir. Tirkmenistanyn
beyleki sebitlerinde bolsa entek-
entekler neolit awcgylarynyn we
keltiminar we jebel yygnayjylary-
nyn medeniyeti uzak wagtlap sak-
lanyp galypdyr [2, s.71.

Munun sebabi, Kdpetdagyn
dag eteklerinde tebigy sertleri has
amatly bolupdyr. Daglardan ¢age-
lere sinip gidyan ownuk deryajyk-
lar akyardy. Sil suwlaryn dasmagy
netijesinde ekin meydanlary su-
warylyp, ekin dsdirip yetisdirmek
Ugin amatly sertler dorapdir. Gu-
norta Tuirkmenistanda ekerangy-
lyk emeli yagdayda suwarylypdyr.
[4, s.52-53]. Jeytun medeniyeti-
nin in gowy oOwrenilen yadygar-
liklerinifi hataryna Pessejik-de-
pe, Copan-depe, Togalak-depe,
Gadymy-depe degislidir. Jeytun
medeniyeti hem cunfiur éwrenil-
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Pessejik-depe. Mukaddes yeriri tdzeden gurulmagy
Pessejik-depe. Reconstruction of a sanctuary
lNeccedxncuK-dene. PeKOHCMPYKYUA cBAMUIUUA

into the sands. When floodwa-
ters spread, they inundated fields,
creating favorable conditions for
crop cultivation. Agriculture in
Southern  Turkmenistan was
based on artificial irrigation [4, p.
52-53].

The best-studied sites of the
Jeytun culture include Pesse-

lUMe peykM, KoTopble TEpANWUCb B
neckax. Korga naBogKoBble BoAbl
pa3nmBanucb, OHW 3aTonaAAM NonA
W Co34aBanuCb YCIOBUA ANA Bbl-
palLumMBaHMA noceBoB. 3eMnefenuve
B lO%HOM TypKMeHUCTaHe 6bino
OCHOBaHO Ha WCKYCCTBEHHOM 0pO-
weHun [4, c.52-53]. Hanbonee xo-
POLLIO M3Y4YeHHbIMM MaMATHUKaMK



di. Onun has irki dowri palgykdan
gurlan binagarlik bilen hasiyet-
lendirilyar. Binalaryn diwarlary
hazirki wagtda oba gurlusygynda
ulanylyan adaty gonidburgly cig
kerpiclerden dal-de, olaryn onki
gornisi bolan 60x20x25 sm o6l-
cegli suyri sekilli palcyk bolek-
lerinden gurlupdyr. Arheologik
edebiyatda olar «palgyk ¢orekleri»
diylip atlandyrylyar. Jeytun me-
deniyetinii orta tapgyryna degis-
li yadygarliklerde bu boleklerin
yerine ¢ig kerpicler ulanylypdyr.
Palgyga kop mukdarda iri dogra-
lan saman garylyar eken. Bloklar
palgcyk ergininiii Ustiine goylup,
sol ergin bilen hem diwarlara su-
wag edipdirler. Pollar galynlygy
10 sm-e ¢enli hek suwagly bolup-
dyr. Jaylara darajyk girelgelerden
bosagalar arkaly girilipdir. Jayla-
ryn icinde, girelganin sag tarapyn-
da uly ojaklar yerlesipdir. Kabir
ojaklaryn onidnde komir cykar-
mak Ugin niyetlenen kigirdk yer
bolupdyr. Ojagyn garsy diwaryn-
da c¢ykgyt we onun icinde poldan
60-70 sm beyiklikde yerlesyan
kici oyuk yerlesdirilipdir. Ojakla-
ryfi kabirleriniin ondnde beyikligi
10 sm, diametri 35 sm bolan ya-
rym tegelek ¢ykgyt yerlesip, ol
mangal (jag) wezipesini yerine ye-
tiripdir. Jeytunyn jaylarynyn polla-
ry alebastrdan bolupdyr, howluda
bolsa hojalyk binalary yerlesip-
dir. Mundan basga-da, uzynlygy
birmenzes parallel diwarlardan
ybarat, pes diwar bilen bdlinen
gurlusyklar yize cykaryldy. W.M.
Massonyn pikirine gora, olar eti
guratmak ya-da danani kakatmak
tgin niyetlenipdir [5, s.46-48].
Ahli jaylar mefizes gurlusyk
usullary arkaly gurlup, hemmesi
diyen ylaly birmenzes taslanyp-
dyr. Bu yagday bolsa olary dine
olcegleri boyunca tapawutlanyan
standart jaylar hokmiinde hasi-

jik-depe, Chopan-depe, To-
golok-depe, and Gadymy-depe.
Jeytun itself has also been tho-
roughly investigated. The earliest
phase of its existence is charac-
terized by mud architecture. The
walls of the buildings were con-
structed not from the rectangu-
lar mud bricks commonly used
in rural construction today, but
from their predecessors—-oval clay
blocks measuring 60 x 20 x 25 cm.
In archaeological literature, these
are referred to as clay «loaves».
At sites of the middle phase of
the Jeytun culture, these were
replaced by mud bricks. Large
quantities of coarsely chopped
straw were mixed into the clay.
The blocks were laid with clay
mortar, which was also used to
plaster the walls. The floors had
a lime coating up to 10 cm thick.
Houses had narrow en-
trances with thresholds. Inside
the dwellings, to the right of the

Jeytun medeniyetinin irki
tapgyryndan yasayys jaylarynyri
topary. Shematiki meyilnama
A group of residential buildings
from the early stage of the
Jeytun culture. Schematic plan
Ipynna xcuneix 0oMoG paHHe20
amana dxcelimyHcKoU Kysibmypeol.
CxemamuyecKud nnaH

OrKEUTYHCKOM KynbTypbl ABAAKOTCA
MeccenkuK-aene, YonaH-aene,
Toronok-gene, MagbiMmn-gene. Cam
[KerTyH 6bIn TaKke rnyboko us-
y4yeH. Hanbonee paHHWi nepuof ero
CyLLLeCTBOBaHUA  XapaKTepusyeTcA
FUHOBUTHOM apXUTeKTypol. CTeHbl
MOCTPOEK CNOMKEHbI HE U3 06bIYHBIX
CbIPLLOBbIX MPAMOYIOJSIbHBIX KUPMn-
Yyel, KOTOpble MCMOJIb3YIOTCA U ce-
roJHA B CENTbCKOM CTPOUTENBCTBE, a
U3 NpeaLlecTBYIOLLMX UM TTIUHAHBIX
6710K0B 0BaJIbHOM HOPMbl pasmMepoM
60x20x25 cMm. B apxeonoruveckomn
NUTEpaType OHW Ha3bIBalOTCA K-
HAHLIMU «bynKaMu». Ha namATHM-
Kax cpeOHero sTana OrKeWTYHCKOW
KyNbTypbl UX 3aMeHUSIN CbipLioBble
Kupnuun. B rnuHy nogmelunBanach
B 6ONbLUOM KOSIMYECTBE KPYMHO-
pybneHHas conoMa. bnoku Knanuck
Ha TIMHAHOM pacTBOpe U 3TUM e
pacTBOpPOM MpousBoaunace obMas-
Ka cTeH. on wMen wu3BeCTKOBYHO
obmasky TonwmHon oo 10 cM. B
JOMa BeNu y3Kue BXofdbl C nopora-
mu. BHyTpu goMoB cnpasa oT Bxoga
Haxoaunuck 6onblume ovaru. B He-
KOTOPbIX 0Yarax nepef TOMKou UMe-
nacb Hebonbllasa nnowlagKka, Kyga
BbIrpebanuck yrnn. Ha npoTtuBono-
NOYHOW CTeHe ovara 6bli1 ycTpoeH
BbICTYN, @ B HEM HebonbLLaA HULLA,
pacrosfioeHHana Ha BbicoTe 60-70
CM Haf ypoBHeM nona. B page noMe-
LLLeHWI Mepef 04aroM pacrosioHeH
He60NbLLON MNONYKPYrNbIA  BbICTYMN
BbicoTon 10 cM, amametpom 35 cMm,
BbIMOSTHALLMA GYHKLMIO HKApPOBHW.
[*elTyHCKMe noMa nMmenu anebac-
TPOBbIE MoJibl, B HE6ONbLUMX ABOPU-
KaX — XO3AWCTBEHHbIE MOCTPOMKM.
KpoMme Toro, 6binn 06HapyHKeHbI
COOpYMEHMA W3 OTpe3KoB napasn-
nenbHbIX CTEH OOMHAKOBOW AMNHBI,
OTrOPOMEHHbIE HEBBLICOKOM CTEHOM,
KoTopble, No MHeHuio B.M. MaccoHa,
6bINN NpegHa3HaYeHbl 41A BANEHNA
MACA WK CYLLIKKM 3epHa. [5, c.46-48]

Bce noma Bo3BedeHbl Npu no-
MOLLIM 0[JMHaKOBbLIX NMPUEMOB U UMe-
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yetlendirmage mimkingilik ber-
yar. Jeytun medeniyetinin orta
tapgyryna degisli Pessejik-depe
we Togalak-depe yadygarliklerin-
de hem suna menzes gurlusyklar
ylize ¢ykaryldy [3, s.39]. Olar ter-
tipsiz yerlesdirilen hem bolsa, or-
ta tapgyrda eyyam ilatly nokadyn
merkezi 60 inedordul metrden
gowrak meydany bolan, diwarla-
ry gosa galynlykda gurlan uly ja-
ya owrilipdir. Bu bina mukaddes
yer — ybadathana wezipesini yeri-
ne yetiripdir. Seyle jaylaryn birinif
demirgazyk-giindogar diwaryna
1,8x1,1 m dlcegli, 25 sm beyiklige
cenli saklanyp galan ojak birikdiri-
lipdir. Ojagyn iki tarapynda 6 ine-
dordil metr meydany bolan boli-
nen hojalyk bolimleri yerlesipdir.
Olaryn pollary saman garylan pal-
¢yk bilen suwalypdyr.
Ybadathana gurlusyk gat-
laklarynyn  ahlisinde bolupdyr.
[1, s.17,90]. Dine ikinji dowirde
diwar freska sekillendiris sun-
gaty ylze cykaryldy. Bu otagda
uly ojak tapylypdyr, onun sag
tarapynda bolsa sufa yerlesip-
dir. Otag beyleki jaylardan uly
olcegleri bilen tapawutlanyp,
burclary dinyanin taraplary-
na gonukdirilipdir. Ojagyn gar-
sysynda, ahtimal, dap-dessur
maksatly, ay sekilli ¢ykgyt bar.
Diwaryn nagyslary gyzyl we gara
refikler bilen ¢ekilip, paleolit we
mezolit dowdrlerinin daplerine
degisli durli sekilleri 6z icine al-
yar. Olar geometrik sekillerden
— romblardan, Ucgburclyklardan,
seyle hem pisikler masgalasyna
degisli yyrtyjy haywanlaryn (g
sekillerinden ybaratdyr. Ahli se-
killer profil we siluet gornisin-
de yerine yetirilipdir. Panno aw
sahnasyny suratlandyryar. Neolit
dowriine degisli seyle diwar na-
gyslary Turkiyedaki Catal-Guyuk
ilatly yerinde hem tapyldy [6].

entrance, were large hearths. In
some hearths, a small platform
was located in front of the firebox,
where embers were raked out. On
the opposite wall of the hearth,
there was a ledge containing a
small niche situated 60-70 cm
above the floor level. In several
rooms, a small semicircular pro-
jection 10 cm high and 35 cm in
diameter was located in front of
the hearth, functioning as a bra-
zier. Jeytun houses had alabas-
ter floors, and small courtyards
contained utility structures. Addi-
tionally, constructions consisting
of segments of parallel walls of
equal length, enclosed by a low
wall, were discovered. According
to V. M. Masson, these were in-
tended for drying meat or grain
[5, p- 46-48].

All houses were built using
identical construction techniques
and had nearly the same layout,
which allows them to be regarded
as standard dwellings differing
only in size. At the middle-phase
settlements of the Jeytun culture-
Pessejik-depe and Togolok-depe-
houses of the same structure are
recorded [3, p. 39]. Although the
settlement layout was irregular,
already in the middle phase of the
Jeytun culture a larger house ex-
ceeding 60 m? with double-thick
walls became the center of the
settlement, serving as a sanctua-
ry. Adjacent to the northeastern
wall of one such building was a
hearth measuring 1.8 x 1.1 m,
preserved to a height of 25 cm.
On both sides of the hearth were
enclosed areas (household com-
partments of about 6 m? each).
Their floors were coated with mud
mixed with straw.

The sanctuary  existed
throughout all construction hori-
zons [1, p. 17, 90]. Only at the
level of the second period was
wall fresco painting discovered.

Pessejik-depe. Jeytun
medeniyetiniri orta tapgyryndan
ilatly yeriri shematiki meyilnamasy
Pessejik-depe. Schematic plan
of a settlement from the middle
stage of the Jeytun culture
lMeccedxcuK-dene. CxemamuyecKul
NJIaH nocesieHUA cpedHe20 smana
0xcelimyHcKoU Kysiemypel

0T MOYTU OOMHAKOBYIO MSIAHUPOBKY,
YTO MO3BOJIAET PACCMATPUBATbL UX KaK
CTaHJapTHble [,OMa, pasnuyaloLmecsa
TOSIbKO pasMepamMun. Ha noceneHuax
CpefHero stana OXEeWUTYHCKOM KyJlb-
Typbl lNeccegsuk-gene n Toronok-
Jene OoMa TaKoW e CTPYKTyphbl [3,
¢.39]. OHuM cocTaensAnNm 6eccncTeMHyI0
3aCTPOMKyY, 04HaKO, Y*Ke Ha CpefHeM
JTane OrKeMTYHCKOM KynbTypbl LEeH-
TPOM MoceneHns cTaHoBuTCA 6onee
KPYNHbIA OOM niowaabio cBbie 60
KB.M CO CTeHaMu [OBOMHOWM TOMLLN-
Hbl, BbIMOSTHABLUMIA QYHKLMIO CBATU-
nMwia. K ceBepo-BOCTOYHONM CTeHe
00HOM0 U3 TaKMX OOMOB MPUCTPOEH
ouyar 1,8x1,1 M, yuenesLUMI Ha BbICO-
Ty 25 cM. C 0beunx cTopoH o4ara pac-
rosiarajiucb OTFOPOMEHHbIE Y4aCTKM
(x03AMCTBEHHbIE OTCEKM MO 6 KB. M).
Mx non npoMasaH FIMHOM, CMeLlaH-
HOM C CONTOMON.

CBATMNMLLIE CYLLLECTBOBANIO Ha
YPOBHE BCEX CTPOMUTESIbHBIX FOpU-
30HTOB [1, €.17,90]. TosbKO Ha ypoB-
He BTOpOro nepuona 6bina HamaeHa
HacTeHHasa dpecKoBan HKMBOMUCL. B
3TOM MOMELLEHUN 0BHapyHeH Kpyn-
HbI ovar, crpaBa Haxogmnach cyda.
MNoMelleHWe BbIOENANOCHL OT Apy-
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Pessejik-depe. Jeytun medeniyetiniri bezegleri. Diwar nagyslary
Pessejik-depe. Ornaments of the Jeytun culture. Wall painting
Neccedxncuk-dene. OpHameHmMbl OxcelmyHCKoU Kyemypel. HacmeHHaa pocnuce

Jeytun medeniyetine degis-
li ahli yadygarlikler, sol dowiirde
Glnorta Tlrkmenistanyn ilaty-
nyn oturymly durmus alyp baran-
dygyny, howlulary bolan yasayys
jaylarda yasandygyny gorkezyar.
Ybadathanalaryri bolmagy bolsa
dini ynanglaryn emele gelendigine
sayatlyk edyar.
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In this room, a large hearth was
found, with a sufa (raised plat-
form) to the right. The room stood
out due to its larger size and was
oriented by its corners toward
the cardinal directions. Opposite
the hearth there was a projec-
tion with a crescent-shaped clay
applique, apparently of ritual sig-
nificance. The paintings were ex-
ecuted in red and black pigments
and included various motifs roo-
ted in Paleolithic and Mesolithic
traditions. These comprised geo-
metric figures-rhombuses and
triangles-and three figures of
predatory felines. All drawings
were rendered in profile and sil-
houette. The panel depicted a
hunting scene. Similar neolithic
wall paintings were discovered in
Turkey at the settlement of Catal-
hoyiik [6].

All known sites of the Jey-
tun culture demonstrate that
during this period the population
of Southern Turkmenistan led a
sedentary lifestyle and had per-
manent dwellings with adjacent
courtyards. The presence of sanc-
tuaries indicates the emergence
of religious beliefs.

Ogulsona LOLLEKOVA,

senior lecturer, Turkmen National
institute of world languages

named after Dovletmammet Azadi,
candidate of historical sciences,

Jeren POPYYEVA,

senior lecturer, Turkmen
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rMx 60nbLIMMKM pa3Mepamu U 6bino
OPVEHTMPOBAHO yrnamy Mo CTOpo-
HaM cBeTa. HanpoTuB ovara nmeetcs
BbICTYM C JIyHOO6pasHbIM Hasernom,
BUOMMO PUTYaNbHOro Ha3HaYeHus.
Pocnuce HaHocunacb KpacHon w
YEpHOM KpackaMy W npencTaBneHa
Pa3fIMYHBbIMK  CIOMKETaMM, BOCXOAA-
WMMM K TPaguumaM 3MoXu naneo-
nuTa u Me3onuTa. 3To M3obparkeHna
reoMeTpuyeckux ¢uryp: pombos,
TPeyrosibHMKOB U TpU GUrypbl XuLL-
HbIX MKMBOTHbIX KOLUa4yben nopopgel.
Bce pucyHkn 6binn NpodunbHBEIMM
N cunyaTHbIMK. [laHHO n3o6parkano
OXOTHWMYbIO cueHy. [MogobHaa Ha-
CTEHHas poOCMMCb 3MOXM HeonuTa
6bina HaligeHa B Typumm Ha nocene-
Hum Yatan-yioK [6].

Bce u3BecTHble nNaMATHUKK
JMENTYHCKOM KynbTypbl CBUOETESb-
CTBYIOT O TOM, YTO B Ty 3MOXYy Ha-
cenenne OxHoro TypKMeHWUCTaHa
BeJI0 ocenblil 06pa3s Hu3HU, UMeno
KanuTasnbHble HUIULLA C NPUMbIKA-
IOLLIMMM K HUM ABOpUKaMU. Hanuune
CBATUJIULL, FOBOPWUT O BO3HWKHOBE-
HUW PeNNI1O3HbIX BEPOBAHUM.

Oazyncoxa JIOJIJIEKOBA,
cmapwuli npenodasamers
TYpPKMEHCK020 HaYUOHAI6HO20
UHCMUMYmMa MUpOBbIX A3bIKOG
umeHu [Josremmammeda A3adu,
KaHOudam ucmopuYecKUx HayK,

Hxcepen INOMNbIEBA,
cmapwul npenodasamers
TYpPKMEHCK020 HaYUOHAI6HO20
UHCMUMYMa MUPOBbIX A3bIKOB
umeHu [Josnemmammeda Azadu
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TORKMEN AK GYUNIN
AYRATYNLYKLARY

FEATURES OF THE TURKMEN YURT

OCOBEHHOCTU TYPKMEHCKOM IOPTbI

ece ortukli sinni gogme ya-
sayys jayy gadymy dowdir-
lerden bari Aziyanyn ahli

arwa halklarynyn arasyn-

da gifiden yayrapdyr. Alymlaryn piki-
rine gora, ol gadymy tiirk gursawyn-
da — ahtimal, Altay we Tyan-San
sebitlerinde dorapdir. Bezeg tayyn-
dan bu 6ran kamil, in yokary dere-

portable framed dwel-
ling with felt covering
has been widespread
among all nomadic peo-
ples of Asia since ancient times.
According to researchers, it ori-
ginated in the ancient Turkic mi-
lieu, most likely in the regions
of the Altai and Tien Shan. From
the standpoint of design, it is an

€PEeHOCHOe KapKacHoe Xu-
NWLLe C BOWIOYHBbIM MO-
KpbITUEM C [pPEeBHUX Bpe-
MEH MONlyYMno LUMPOKOe

pacnpocTpaHeHne y BCEX KOYeBbIX
HapogoB A3un. Bo3HWKNO oOHO, Mo
MHEHUWI0 uUccnenoBaTenen, B OpeB-
HETIOPKCKOW cpefile — BEPOATHO,
B panoHax Antaa u TAHbwaHA. C



jede oylanysykly gurlus bolup, onda
hi¢ hili ownuk-usak gerekmejek zat
hem yok, sol bir wagtyn 6ziinde ol
ykjam, ygtybarly we carwalaryn dur-
musy Ugin 6ran amatlasdyrylan. Ak
oyun icinde adamlar tomusky yssy-
da-da, gysyn anzagynda-da den de-
rejede amatly yagdayda yasapdyrlar.
Ak 0y yer titremelere hem durnukly,
gosmaca berkidilende bolsa gliyg-
li semallara-da garsy durup bilyar.
Asyrlaryn dowamynda ak oyleri ga-
zaklar, garagalpaklar, gyrgyzlar,
tirkmenler, 6zbekler tayynlap dikip-
dirler. Her halkyn 6ziine mahsus be-
zegi bar, yone gurlusy boyunca ahli
tirk ak oyleri biri-birine mefizes bo-
lup, mongol halklarynyn agyr we pes
ak oylerinden ep-esli tapawutlanyar.

XX asyrda tiirkmen ak 0yi bir-
nace gezek etnografik barlaglaryn
Uins merkezinde bolupdy, emma
hazire cenli doly taryhy-binagarlik
taydan jikme-jik seljerilmedi. Ak oy
taze wagty ak oy diylip atlandyry-
lypdyr, uzak wagt ulanylyp, bolekle-
ri konelende bolsa gara oy diylipdir.
Onun sinni diwarlyk Ggin bir-birine
tor sekilli baglanan agac boélekleri
— tarimden, Ugek Ucin syrdam egri
agaclar — ukdan, yarma gapy — ga-
pydan we 6yun uklaryny birlesdiryan
yokarky tegelek bolegi — tiiyniikden
ybaratdyr. Aga¢ gapylaryn yerine
kopleng haly perdesi — ensi ulany-
lypdyr. Agag bolekleri yasamak di-
ne erkeklerin hinari bolsa, kege we
haly 6nimlerini tayyarlamak, seyle
hem ak 6yi gurmak we sokmek ze-
nanlaryn payyna distpdir. Ak oyin
ahli boleklerini dasamak Ggin iki-tg
diiye yeterlik bolupdyr.

Gurulanda ilki gapy goyulyar,
onun girisi glinorta ya-da giinor-
ta-giinbatara, Kybla tarap gonik-
dirilyar. Bu ugrun saylanmagy jayy
demirgazyk semalyndan gorayar.
Sonira gapy soyelerine diwarlyk tgin
bir-birine tor sekilli baglanan agag
bolekleri (tarimler) berkidilip bag-
lanyar, netijede ortagyzyk 5-6 metr

ideal construction, extremely
rational, in which there is not a
single superfluous element; at
the same time, it is mobile, re-
liable, and maximally adapted to
the life of nomads. While staying
in a yurt, people felt equally com-
fortable both in the summer heat
and in the winter cold. The yurt
is not afraid of earthquakes, and
with additional reinforcement it
steadily withstands strong winds.
For many centuries yurts were
made by Kazakhs, Karakalpaks,
Kyrgyz, Turkmens, and Uzbeks.
Each people has its own decor,
but in terms of structure all Tur-
kic yurts are similar and compare
favorably with the heavy and
squat yurts of the Mongolian peo-
ples.

In the XX century, the Turk-
men yurt repeatedly became an
object of ethnographic study, but
to this day it has not received a
detailed historical and architec-
tural analysis. While the yurt is
new, it was called ak oy (white
house), and after prolonged use
and wear of its elements it was
called gara 6y (black house). Its
framework consists of several
folding lattice wall panels—-tarim;
bent roof poles-uk; double-leaf
doors—-gapy; and a ceiling cir-
cle-rim-tiiyniik. Wooden doors
were often replaced by a carpet
curtain-ensi. If the manufacture
of wooden elements was an ex-
clusively male craft, then felt
and carpet products, as well as
the erection and dismantling of
the yurt, were the responsibi-
lity of women. For transporting
the complete set of components
that make up a yurt, two to three
camels were sufficient.

During assembly, the door is
installed first, with the doorway
oriented to the south or south-
west, toward the Kaaba. Such an
orientation protects the dwelling

TOYKM 3peHua Om3arHa 3To uae-
anbHaA KOHCTPYKUMA, npeaenbHO
paumMoHanbHasA, B KOTOPOW HET Hu
OOHOW NULIHEW [eTanu, Mpu 3TOM
OHa MobuNbHaA, HafémHasA U MaK-
CMManbHo npucrocobneHHas onAa
¥U3HM HoMagoB. HaxoaAck B topTe,
niogn oauHakoBo KoM$opTHO cebs
YYBCTBOBA/IN U B NIETHIOKO *Kapy, 1 B
3UMHIOI CTYXy. lOpTe He cTpaLlHbI
3eMJIeTPACEHMA, a MNpPU  OOMNOJHK-
TENIbHOM YKPEN/IeHWN OHa CTOMKO
NPOTUBOCTOUT CUJIbHLIM BeTpaM. Ha
MPOTAMEHUN MHOIMX BEKOB HOPThbI
M3roTaBNMBaNM Kasaxu, KapaKarn-
MaKkW, Kblprbi3bl, TYPKMEHbI, Y36eKu.
Y Kamgoro Hapoga CBOM OeKop, Ho
Mo CTPYKType BCe TIOPKCKME HopThI
MOXOWM W BbIFOAHO OT/IMYaOTCA OT
TAMENOBECHBIX U MPU3EMUCTLIX 0pT
MOHIOMIbCKNX HAapOdo0B.

B XX BeKe TypKMeHCKas lopTa
He pa3 CTaHoBMNacb 06HLEKTOM 3T-
Horpaduyeckoro M3y4eHua, HO [0
CMX Mop He ygocTounack OeTasnb-
Horo NUCTOPUKO-apXUTEKTYPHOI O
aHanu3a. lNoka lopTa HoBas, eé Has-
Banun ak Oy (6enwit Oom), a nocrne
ONUTENbHOM 3KCyataumm mn us-
Hoca [feTanei HasBanacb gara oy
(4épHbIt nom). E€ ocToB coctouT 3
HECKOMbKMX CHNAdHbIX CTEHOBbIX
naHenemn-peLlETok — TAPUM, U30r-
HYTbIX KpOBESIbHbIX epaewh — YK,
[OBYCTBOpYaTbIX ABEpen — ranbl 1 Nno-
TOJIOMHOIO Kpyra-o6oda — TIOVHYK.
[lepeBsHHbIE ABEPU YACTO 3aMEHSAN
KOBpPOBbIM Nosior — 3Hcu. Ecnn nsro-
TOBJIEHMe OepeBAHHbIX YacTel — cy-
ry60 MyCKoe peMecsio, To BOMIoY-
Hble 1 KOBPOBbIe U3OeNNA, a TaKkKe
YCTaHOBKa U OEeMOHTaK 1opTbl ObIIM
YOEN0OM HeHLWMH. [nA TpaHcnopTu-
POBKU MOSIHOFO KOMMJIEKTa feTanen,
COCTaBNAWLWMX OPTY, [OOCTAaTOYHO
61710 OBYX-TPEX Bep60aoB.

Mpw cbopKe cHavana yctaHaB-
NMBaeTCcA [ABepb, MPOEM KOTOPOU
OomKeH 6blTb 06paLlLéH Ha lor WK
loro-3anag, B CTopoHy Kaabbl. Takas
OpUEeHTaLMA npeaoxpaHsaeT OoM oT
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tegelek emele gelyar. Diwarlyk tgin
bir-birine tor sekilli baglanan agag
boleklerinin  (tarimlerin)  yokar-
ky gyrasyna Ulcek Ugin syrdam egri
agaclar (uklar) goylup berkidilyar,
olaryn yokarky uglary yokarky tege-
lek bélegi (tlyniigin) dasky gyrasyn-
da agylan oyuklara giryar. Tarimler
aylaw boyunga 6ran berk yip bilen
cekilyar, uklar bolsa biri-biri bilen
ince bezeg lentasy — diizi arka-
ly baglanyar. Sinni doly gurlandan
son, onun Ustine kege bolekleri —
durluk atylyar we ak oyin ahli yeri-
ne kege bolekleri ortilyar. Gimmez
ortlgi Gcin niyetlenen kegad Uzik,
yokarky acyk yerini dortyan bolege
bolsa serpik diyilyar. Serpigin das
tarapyndan uzyn tayakly yip bag-
lanyar, zerur bolanda ysyk lgin yo-
karky agyk yerini agyp-yapmak ugin.
Dasky diwarlar orilen gamys bilen
ortdlip, yasy dokalan haly yipi — oy
yupi bilen cekilip dartylyar. Gimmez
bélegi hem das tarapyndan yasy be-
zeg ylpleri ya-da yonekey ylpler bi-
len berkidilyar.

Ak oyun gurlusy Gytgeman ga-
lan bolsa-da, dasky we icki bezegi-
ne her halk, hatda kici taypa-da 6z
yerli ayratynlyklaryny gosupdyr. Ak
oyln ici g bolege bollnyardi: girel-
ganin cep tarapynda erkekler boli-
mi, sag tarapynda zenanlar bolimi,

from gusts of the northern wind.
Then the wall panels are placed
against the door jambs and tied
together, after which a circle
with a diameter of 5-6 meters
is formed in plan. Along the up-
per edge of the panels, slightly
curved roof poles are installed and
secured; their upper ends fit into
grooves cut along the outer side of
the rim. The panels are tightened
around the circumference with
particularly strong ropes, and the
poles are tied together with a thin
decorative ribbon called diizi. Af-
ter assembling all elements of the
frame, felt sheets called diirlitk-
are hung on it, in separate pieces
for each part of the yurt. The felt
used to cover the dome is called
izitkk, and the opening at the ze-
nith of the dome is covered by ser-
pik. From the outside, a rope with
a long pole is tied to it so that the
upper light opening can be opened
and closed as needed. From the
outside, the wall is encircled by a
reed mat, which is tightened with
a wide carpet band called 6y yiipi.
The domed part is also tightened
from the outside with narrow de-
corative bands or ropes.

If the structure of the yurt
remained almost unchanged,

MopLIBOB CEBEPHOr0 BeTpa. 3aTeM
K OBEPHbIM KOCAKaM MpUCTaBAIT U
CBA3bIBAIOT CTEHOBbLIE NaHenu, noc-
fle Yyero B MNaHe MonyyaeTcA Kpyr
OnameTtpoM 5-6 meTpoB. 1o BepxHe-
My Kpalo naHesfien ycTaHaB/IMBaloTCA
W 3aKpennAlTCA Crerka CorHytble
KpoBe/ibHble epau, KoTopble Bepx-
HMM KOHLLOM BXOZAT B Masbl, BblOW-
Tble MO BHELUHeN CTopoHe ob6ofa.
MaHenu cTArnBatoTcA No Kpyry oco-
60 NpoYHbIMM BEpEBKaMM, a Hepau
YBA3LIBAIOTCA Merdy cob0i TOHKOM
JeKopaTnBHOM NeHTour — ato3u. Moc-
ne cbopku Bcex AeTanen Kapkaca
Ha Hero HaBeLUWBAIOTCA MOJSIOTHA U3
BOMSIOKA — OYPIYK, OTAENbHBIMU Ky-
CKaMU Ha Kaxaylo YacTb opTbl. Bon-
JIOK AnA MOKPbITUA Kynona Hasbl-
BaeTCA Y3I0K, a OTBEPCTUE B 3eHUTE
Kyrnona HaKpbIBaeT cepruK. K Hemy ¢
Hapy*HOW CTOPOHbI MPUBA3bLIBAETCA
BEPEBKa C A/IMHHBIM LLECTOM, YTObbI
no Mepe Heob6Xx0AMMOCTM OTKPLIBaTb
W 33aKpblBaTb BEPXHUM CBETOBOW
npoéM. CHapy»n CTeHy oxBaTblBa-
€T UMHOBKa M3 KaMebllla, KoTopad
CTArMBAETCA LUMPOKON KOBPOBOW
neHTom — o nynu. KynonbHaa 4Yactb
TaK¥e CTArMBAETCA CHapYHM Y3KU-
MW [OEKOPaTMBHbIMU JIEHTaMU UIn
BEpEBKaMM.

Ecnyv  KOHCTpYKUMA KUOBUTKM
oCTaBanacb NoYTU HEM3MEHHOW, TO



goni garsysynda bolsa myhmanlar
Ugin in hormatly yer — tor yerles-
yardi. Ak 6yin merkezinde palgyk
bilen jaheklenip caklendirilen agyk
ojak bolup, onun icinde Ug¢ ayakly
tagan, sac we gazan, seyle hem iki-
l¢ sany mis cdynek — cayjos durar-
dy. Ojak nahar bisirmek we yylylyk
cesmesi hokmiinde ulanylypdyr.
Zenanlar tarapynda ashana lgin ze-
rur bolan ahli ¢ylsyrymly bolmadyk
gap-gaglar yerlesyardi. Erkekler ta-
rapynyn diwarlarynda tyg we ok ya-
rag, at esbaplary asylardy. Ak dyde
mebel asla bolmandyr, onuf ornuny
diwarlaryn yokarky gyrasynda asy-
lan haly haltalar tutupdyr. Uly hal-
talara cuwal diylip, olar egin-esik
saklamak gin, kigilerine bolsa tor-
ba diylip, ownuk 6y-hojalyk zatlary
tcin ulanylypdyr. Haltalaryn on yi-
zi tire-taypa mahsus nagyslar bilen
bezelipdir. Giimmezin ortarasyndan
diwarlaryn yokarky gyrasyna cenli
dirli gotazly ylpler — omurduman

..ﬁ;

then in the design of the exterior
and interior each people, or even
a small tribe, introduced its own
local features. Inside, the yurt
was divided into three conditional
sectors. To the left of the entrance
is the men'’s section, to the right
the women’s section, and direct-
ly opposite the entrance is the
most honorable place for guests-
the tor. In the center of the yurt
there is an open hearth, bound-
ed by a low clay border. Inside
it is a three-legged stand with a
cauldron and two or three cop-
per teapots-cayjos. The hearth
was used by the inhabitants of
the dwelling for cooking and as
a source of heat. On the women's
side was all the simple kitchen-
ware. On the walls of the men’s
side were hung cold and firearms
and items of horse equipment.
Furniture was completely ab-
sent in the yurt; it was replaced
by carpet bags for household use

B opopMIieHMe IKCTepbepa U UHTe-
pbepa Kamabl Hapond, MU Oawme
Hebonbluoe nyiemMA BHOCUIIO CBOWU
NOKasbHble 0cobeHHOCTU. BHyTpM
lopTa genunacb Ha TpU YCIIOBHbIX
ceKktopa. Cneea oT BXofa pacro-
naraeTcA MyMCKaA 4acTb, CrpaBsa
—¥KeHCKas, a NpAMOo OT BXoa caMoe
No4YeéTHOEe MEecTo OnA rocter — Top.
B ueHTpe opTbl — OTKPBITLIA OYar,
OrpaHUYeHHbIA HEBLICOKUM TJINHA-
HbiM 6opglopoM. BHyTpu - TpeHo-
MW TaraH ¢ KasaHoM, 1 napa-Tpomn-
Ka Me[HbIX YaHWKOB — YalKOLLl.
Ouar ucnonb3osasca obuTaTenAaMn
JoMa O/1A NpUroToBfieHMA MULLM U
KaK UCTOYHUK Tenna. Ha rKeHcKon
MofIoBMHE Haxogunacb BCA HEXUT-
pas KyxXxoHHaAa yTBapb. Ha cTeHax
MYMCKOM CTOpPOHbl pa3BeluMBa-
NIoCb X0M0AHOe U OrHecTpesnbHoe
opyrKue, npeameTbl KOHCKOro CHa-
pAreHna. Mebenb B topTe oTCyT-
CTBOBasia NoJIHOCTbIO, €€ 3aMeHsANun
pa3BelUaHHble M0 BEpPXHEMY Kpato
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sallanyp durardy. Gapynyn yokar-
ky bolegine gotazly we secekli haly
(lambrekeni) — gapylyk, has takygy
gapygunluk asylardy. Pol ilki orilen
gamys bilen ortilip, sonra kege dii-
selipdir. Ojagyn toweregine yorite
kece ortik — ojakbasy duselipdir,
barjamly masgalalarda ol halydan
bolupdyr. Hormatly yere in uly we
in owadan haly yazylypdyr. Dabara
owlisgin beryan diwarlarda asylan
iki sany basburcly haly 6ntimi — di-
yehalyk bolup, olar énler toy gelina-
lyjysynda ulanylyan diiyanin bezegi
bolupdyr.

Turkmenin ahli dap-dessurla-
ra layyk bezelen arassa we tertipli
ak dyi dasary yurtly syyahatcylarda
oran gowy tasir galdyrypdyr. Kece
ak oyun icinde — renklerifi josgu-
ny, gyzyl, sary we ak renkleriii ahli
owiisginleri bolupdyr. Oy-hojalyk
zatlarynyn kopisi dirli nagyslar,
geometrik we 6simlik gornisli be-
zegler bilen ortilipdir.

Ak oyln gurlan yeri mukaddes
hasaplanyp, yurt yeri diylip atlan-
dyrylypdyr. Konelen ya-da déwiilen
aga¢ bolekleri yakylmandyr. Diy-

hung along the upper edge of the
walls. The large ones were called
chuval (cuwal) and were inten-
ded for storing clothing, while the
small ones called torba-were for
small household items. The front
side of the bags was decorated
with traditional tribal ornaments.
From the center of the dome to
the upper edge of the walls hung
ropes called omurduman-with
colored decorative tassels. Above
the door hung a carpet lambre-
quin called gapylyk, or, more pre-
cisely, gapyglinliik, with tassels
and fringe. The floor was first
covered with reed mats, then with
colored felt rugs-kece. Around
the hearth, a special U-shaped
felt covering called ojakbasy-was
laid. In wealthy families it was
carpeted. The largest and most
beautiful carpet was laid in the
place of honor. Solemnity was
added by two pentagonal carpet
items hung on the walls called
diiyehalyk, which were once used
by the owners as decorations on
the camel that participated in the
wedding procession.

A clean and tidy yurt, deco-
rated according to all traditional
Turkmen canons, made a very
pleasant impression on traveling
foreigners. Outside the walls of
the felt dwelling there is desert
space, a dull and gray landscape,
while inside the yurt there is a
riot of colors, all shades of red,
yellow, and white. Many house-
hold items are covered with var-
ious patterns, geometric and
vegetal ornaments with stylized
flowers in paradisiacal groves.

The place where the yurt
was installed was considered
sacred and was called yurt yeri.
Worn or broken wooden parts
of the yurt could not be burned;
efforts were made to find ano-
ther use for them, and parts
that had completely fallen into

CTEeH KOBPOBbIE MELLKM X03ANCTBEH-
HOro HasHa4yeHus. bonblune Ha3bl-
BafiMCb YyBan U npegHasHayanucb
ONA XpaHeHWA oferadbl, @ Manble —
Topb6a — oA MeSknx 6bIToBbIX Npef-
MeToB. JlMLEBaA CTOpPOHAa MeLLKOB
yKpaluanacb TpaavLMOHHBIMK Mrie-
MeHHbIMW opHaMeHTaMu. OT LeHTpa
Kyrnosa K BepXHEMY Kpalo CTEH cBe-
LUMBANNCb BEPEBKU — OMYPAYMaH C
UBETHbIMM [eKOPaTUBHLIMU KUCTSA-
M. Hag pBepblo Bellanca KOBpo-
Bbll NlaMbpeKeH — ranbuiblK, WUW,
TOYHee, ranbIroHMIOK C KUCTAMU U
b6axpomoii. lon npenBapuTenbHO
BbICTUMANICA KaMbILLOBbIMUA LIUHOB-
KaMW, 3aTeM LBEeTHbIMM KoLUMamu
— Keye. BoKkpyr oyara ctenunu cne-
unanbHoe MOKpbITMEe U3 BOWIIOKA
M-o6pa3Hoi popMbl — ogrKaKbaLw.
B 6oraTbix ceMbAXx OH OblN KOBPO-
Bbli. Ha no4yéTHOM MecTe cTenwun-
CA CaMbll 6OMbLUOMA WM KpacWBbIN
KoBEp. ToprecTBeHHOCTM [obaB-
NANM pasBeLlaHHble Ha CTeHax [Ba
NATUYIrO/IbHBIX KOBPOBbIX W34eNuA
— fyexanblK, KOTOpble Korga-To
MCMONb30BaICb X03AeBaMU B Ka-
YyecTBe YKpalLeHWA Ha Bepbnoaa,
y4acTBoBaBLLero B cBagebHon npo-
Leccuu.

Yucrana n onpATHaA lopTa, yKpa-
LIEHHasA Mo BCEM TPaAULMOHHbBIM
TYPKMEHCKUM KaHOHaM, MPOM3BOAM-
na Ha nyTeLlecTBYIOLLMX UHOCTpaH-
LeB OYeHb NPUATHOE BrevaTsieHue.
BHyTpW 10pThl 3acTesieHHbIMU KOLL-
MaMu — OYICTBO KpacoK, Bce OT-
TEHKM KpacHoro, ¥enTtoro n 6enoro
ugeToB. MHorMe npeaMeThbl AoMalll-
Hero o6buxoOa MOKpPbLITbI pasnny-
HbIMW y30paMu, FEOMETPUYECKUM U
pacTuUTesIbHbIM OPHAaMEHTOM CO CTU-
NIM30BaHHbLIMM LiBETaMMU.

Mecto, rge ycTaHOB/leHa Ku-
OUTKa, CYMTaNOCb CBALLEHHBIM W
Ha3bIBanoch opT epu. N3HoLEeHHbIe
WM NOSIOMaHHble OepeBfHHblE ae-
Tanu pTbl Hesb3A ObII0 CHUraThb,
WM CTapanucb HaruTK gpyroe npuMe-
HeHue, a YacTu, NpueLuve B Non-
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biinden higzada yaramayan bolekler
bolsa mukaddes yerlere dkidilipdir.
Taze ak oyun gurulmagy daba-
raly bellenilip, masgala bitin obany
cagyrypdyr. Umuman alanynda, dap
bolan tirkmen ak dyi bizif glnleri-
mize cenli saklanyp gelipdir, emma
hazir ol hemiselik dal-de, copanlar
tcin moéwslmleyin yasayys jayy ya-
da hazirki zaman yasayys toplumla-
rynyn bir bélegi hokmiinde ulanylyar.
Kopleng bolsa ak dyler hazirki wagt-
da uly milli bayramcylyklaryn ayryl-
maz nysany bolup hyzmat edyar.

Allanazar SOPIYEW,
Tiirkmenistanyn Déwlet
muzeyinin ylmy isgdri
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disrepair were taken to sacred
places. The installation of a new
yurt was celebrated with a fes-
tivity, to which the family invited
the entire village. The traditio-
nal Turkmen yurt as a whole has
been preserved to this day, but
now serves not as a permanent,
but as a seasonal dwelling for
shepherds or as a component of
modern residential estates. Most
often, however, white yurts are
now used as an indispensable
attribute of large national holi-
days.

Allanazar SOPIYEYV,
research associate of the State
museum of Turkmenistan

JIbCTPO U AP E

PA TYPKMEK AHA

HYyl0 HErogHocTb, OTHOCWIWM K CBA-
TbIM MecCTaM. YCcTaHoBKa HOBOW 10Tl
OTMeYanacb TOPHECTBOM, Ha KOTO-
poe ceMbs Mpuriawlana Bcé ceso.
TpaguuMoHHaA TypKMeHCKasa topTa
B LE/IOM COXpaHunacb OO0 Halmx
[OHeW, HO CNyXKUT Tenepb He Moc-
TOAHHBbIM, @ CE30HHBLIM HUJIULLEM
MacTyxoB WM COCTaBHOW 4acTblo
COBPEMEHHbIX ¥unblx ycageb. Ho
yawle Bcero 6esnble OPTbl UCMOSb-
3yl0TCA Tenepb KaK HernpeMeHHbIN
aTpubyT 60MbLUMX HALMOHANbHBIX
npasaHUKOB.

Annaxazap COINUEB,
Hay4HbIU compyOHUK
locydapcmeeHHo2o My3esa
TypkMeHucmaHa

B/AO1OW [ AdOLSIH / HAYVL




PASAEN HACNEACTBA
B «ON'Y3HAMA»




ahryman Arkadagymyzyn

«Hakyda gowheri» atly

kitabynda diinya edebi-

yatynyn genji-hazynasyna
giren «Oguznamalarda» we oguz-
namagylyk dabi esasynda dore-
dilen dirli edebi nusgalarda Oguz
hanyn 6z garamagyndaky oy-jay,
yurt, orun yaly emlaklerini 6z nesil-
lerine adyllyk bilen miras goyandy-
gy bellenyar. [1].

Seyle emlaklerin hatarynda
oy-yurt, jay meselesi ayratyn orna
eyedir. Muny «Oguznamanyn» PariZ
sadherinde saklanyan nusgasynda,
«Gorkut ata» sadessanynyn boyla-
rynda, asly Nusaydan bolan tirk-
men taryhgysy Salar Baba Gulaly
ogly Harydarynyn 1555-1556-njy
yyllarda doreden «Oguznamasyn-
da» gormek bolyar.

«Oguznamanyn» Pariz sahe-
rinde saklanyan nusgasynda Oguz
hanyn hemise ak atyna atlanyp yo-
la rowana bolyandygy, bir giin ol
gyraty bilen ak yola diisende bir uly
oye barandygyny, ol dyin altyndan,
tiynlginin kiimisden, gapysynyn
demirden yasalandygyny, onun ga-
pysyny lesgerlerinin icindaki ceper
ussa acdyryp, ona «Sen, bu yerde
gal, gapyny ac¢, gapyny acanyndan
son bu uly jaya eye boll» diyendigi
beyan edilyar. Ogzuni hokidmi ber-
jay edilyar hem-de Oguz han ony
acana «Galag» diyip at goyyar [4].
Oguz neslinden bolan galaglylar
sonra Halag ady bilen 6riap, uly bir
oguz urugyny emele getiryarler.

XVI asyr tirkmen alymy Sa-
lar Baba Gulaly ogly Harydary-
nyn «Oguznamasynyn» Asgabatda
saklanyan nusgasynda Oguz ha-
nyn yrylmaz déwletinifi bolandygy,
onun garamagyndaky emlakleri
sahawatlylyk bilen paylayandygy
durli wakalarynn Usti bilen beyan
edilyar: «Oguz yenis gazanandan
son gaydyp gelip, bir altyn oy dikip,

n the book «Jewel of the

mind» by Hero Arkadag, it is

noted that in the versions of

«0ghuznama», which have
entered the treasury of world li-
terature, as well as in various li-
terary works created on the basis
of the tradition of «Oghuznama»
it is stated that Oghuz khan just-
ly bequeathed to his descendants
the property in his possession
— houses, lands, dwellings, and
other estates [1].

Among this property, a spe-
cial place is occupied by the
question of the house and dwel-
ling. This can be observed in the
Paris manuscript version of the
«Oghuznamay, in the sections of
the epic «Gorkut ata», as well as
in the «Oghuznama» created in
1555-1556 by the Turkmen histo-
rian Salar Baba Gulaly ogly Hary-
dary, a native of Nisa.

In the manuscript of the
«0ghuznamay preserved in Paris,
it is narrated that Oghuz khan al-
ways set out on his white horse.
Once, moving along a bright road
on his steed, he approached a large
house made of gold, with a silver
smoke opening and an iron door.
He ordered one of the skilled mas-
ters of his army to open this door
and said to him: «Remain here,
open the door, and after you open
it — you will become the owner
of this large house». The order of
Oghuz was fulfilled, and he gave
to the one who opened it the name
«Galach» [4]. The descendants of
Oghuz originating from the Galach
subsequently became known un-
der the name Halach and formed
one of the large Oghuz tribes.

In the Ashgabat manuscript
of the «Oghuznama» of the XVI
century, the author of which is
the same Salar Baba Gulaly ogly
Harydary, it is told about the in-
destructible state of Oghuz khan
and about how he generously
distributed his property. After
victory, Oghuz returned and or-

KHUre «H{eMuyxnHa nama-
™m» [eposa-Apkagara oT-
MeyaeTcA, 4YTO B BepCUAX
«OrysHama»,  BowlegLmnx
B COKPOBMLUHMLY MUPOBOW nuUTe-
paTypbl, @ TaKKe B pasfiMYHbIX K-
TepaTypHbIX 06pasuax, Co3haHHbIX
Ha ocHoBe Tpaguuun «OrysHama»
roBOpUTCA 0 ToM, YTo OrysxaH cnpa-
BEA/IMBO 3aBeLlan CBOMM MOTOM-
KaM, HaxoOuBLUWIMCA B ero Bnage-
HMM MMyLLlecTBa — [0Ma, 3eMnu,
Hunuwia v gpyrve nomectoA [11.

Cpeou aToro uMylLlecTBa 0Co-
6oe MecTo 3aHMMaeT BoMpoc AoMa
N HUAULWLA. 3TO MOXKHO yBUOETb B
NapuHCKOM  PYKOMWUCHOW  BepCuU
«OrysHama», B paspgenax 3noca
«FopHyT—aTa», a TaKk¥e B «Ory3Ha—
Ma», cospaHHon B 1555-1556 ro-
JaXx TYPKMEHCKUM ucTtopuKkomM Canap
Baba Nynanu ornbl Xapugapu, ypo-
*eHueM Hucebl.

B pykonucu «OrysHama», xpa-
HAwencAa B [Mapurke, noBecTByeTCA
o ToM, yto OrysxaH Bcerga oTnpaBs-
NANCA B NyTb BEPXOM HA CBOEM be-
noM KoHe. OgHaxAapl, ABUranacb Mo
CBET/ION Jopore Ha CBOEM CKaKyHe,
OH MOOOLLEN K 60/1bLLOMY [OMY, CAe-
NaHHOMY U3 30J10Ta, C cepebpAHbIM
ObIMOBbIM OTBEPCTUEM U HKENE3HOM
aBepblo. OH npukasan ogHoMy U3
MCKYCHbIX MacTepoB CBOEr0 BOWCKa
OTKPbITb 3Ty OBEpb M CKasan emy:
«OcTaBaica 30ecb, 0TKpoK aBepb, U
rnocJsie TOro KaK OTKpoeLlb e€ — cTa-
Helb BnagenbLeM 3Toro 60bLLIoro
noMa». lNpukas Orysa 6bin ucnon-
HeH, U OH Aan oTKpbIBLUEMY UMA «la-
nay» [4]. MNMotoMmKu Orysa, nponcxo-
OVBLUMe OT ranayen, BNocneacTBum
CTann U3BeCTHbI MO UMeHEM Xana-
4ern n o6pasoBany 0HO M3 KPYMHbIX
Ory3CKMX MIEMEH.

B awxabagckon  pykonucu
«Ory3sHama» XVI BeKa, aBTOPOM Ko-
Topowu ABnseTcA ToT e Canap baba,
l'ynanu ornbl Xapuaapu pacckasbl-
BaeTCA O HepyLUMMOM rocyaapcree
Ory3sxaHa M 0 TOM, KaK OH Llefpo
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TURKMENISTANYN GURLUSYGY WE BINAGARLIGI
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onda tabynlaryna (Uygur) toy ber-
meklerini buyurdy» [2]. Seylelikde
oguz toyy uludan tutulyp, emlakler
paylanyar. Oguz bu ise gayym bo-
lup, 6z diyenine uyanlara «Uygur»
adyny goyyar. Sofra uygur nesli
oguz neslinin bir sahasy hokmiinde
oriap gidyar.

Gadymy doreyis taryhy VI asyr
bilen senelenyan «Gorkut ata» sa-
dessany oguznamagylyk dabinin
gymmatly nusgasydyr. Bu eserin
«Bugag han Derse han oglunyn bo-
yy», «Bay Bugra beg ogly Bamsy
Birek boyy» boliimlerinde bina, jay,
oy meselesi gozgalyar.

Sadessanyn «Bugag¢ han Der-
se han oglunyn boyy» bdliminde
adamlar Bugagyn edermenligini
mibareklemek Ugin onun yanyna
gelyarler. Adat boyunca seyle pur-
satlarda oguz nesilleri yygnananda,
pahimdar Gorkut ata one ¢ykyp,
yagsy arzuwlary beyan edyar. Su
pursatlarda ol Bugagyn kakasyna:
«Altyn bagly oy bergin, bu oglana
kolge bolsun!» diyyar. Gorkut ata-
nyn aydany berjay edilip, Derse han
ogluna 0y tagt, beglik beryar. [3].

Eserin «Bay Bugra beg og-
ly Bamsy Birek boyy» boliminde
oguz nesillerinin 6mir orki bolan
ak oyler yatlanyp gecilyar. Onda to-
ya gelen Birek Gazanyn toyuny gut-
lap: «Ak ormana - ak Oye girmis
sen, sagda oturan sag begler, sol-
da oturan sol begler, diiypde otu-
ran has begler, gutly bolsun dow-
letiniz!» diyip, toyy mibarekleyar.
Gazan beg Birege hatar-hatar ak
oyleri berjekdigini aydyar. [3].

Ak Oy innan gadymy dowdirler-
de, ta bizin guinlerimize ¢enli diinya
arhitekturasynyn mohim ugry bo-
lup gelipdir. Dinya binagarliginin
diybini tutujy hasaplanyan, bizin
eyyamymyzdan onki | asyrda yasap
oten Mark Witruwinin «Arhitektura
hakda on kitap» atly ensiklopedik

dered a golden house to be erect-
ed, where he commanded that a
feast be arranged for his subjects
(Uygurs) [2]. Thus, a great Oghuz
feast was arranged, during which
property was distributed. To those
who fulfilled his will, Oghuz gave
the name «Uygur». Subsequent-
ly, the Uygurs became one of the
branches of the Oghuz lineage.

The epic «Gorkut ata», the
ancient history of the origin of
which dates back to the VI cen-
tury, is a valuable example of the
«0Oghuznamay tradition.

In its sections «The Tale of
Bugach khan, Son of Derse khan»
and «The Tale of Bamsy-Birek, Son
of Bay Bugra beg», the theme of the
house and dwelling is also raised.

In the section «The Tale of
Bugach khan, son of Derse khany,
people come to congratulate
Bugach on his valor. According to
traditions, when the Oghuz clans
gather, the wise Gorkut ata steps
forward and pronounces words of
blessing. At that moment he says
to the father of Bugach: «Build for
him a house with a golden top, let
it be protection and support for
this youth!» The words of Gor-
kut are fulfilled, and Derse khan
grants his son a house, a throne,
and the title of beg [3].

In the section «The Tale of
Bamsy-Birek, son of Bay Bugra
beg», mention is made of the
white yurts that constituted the
foundation of the life of the Oghuz.
Having come to the feast, Birek
congratulates Gazan, saying: «You
have entered the white forest - into
the white yurt; the begs seated on
the right, the begs seated on the
left, the guests before you and the
honored begs in the depth - may
your state be blessed!» Gazan beg
tells Birek that he will present to
him rows of white yurts [3].

The white yurt from the most
ancient times to the present day
remains an important direction of
world architecture. In the encyclo-

pacnpefenan cBoé uMmyLlecteo. MNo-
cne nobegbl Orys Bo3BpaTUNICA U
BesieN NocTaBuUTb 30J10TON OOM, rae
npuKasan ycTpouTb Nup AnA CBOWUX
nofaaHHbIx (ynrypos) [2]. TakuM 06-
pa3oM, 6bin ycTpoeH 60sIbLLION ory3-
CKWU Nup, BO BPEMA KOTOPOIro pac-
npegensanocb UMyLLLecTBO. TeM, KTo
ucnonHAn ero Bosio, Ory3 gan nMA
«Ynryp». B panbHemweM ymrypbl
CTanu OQHOW U3 BETBEW Ory3CKoro
pona.

3Jnoc «[opKyT-ata», OpeBHAA
NCTOPUA MPOUCXOMOEHMA KOTOpPO-
ro pnatupyetcAa VI BexkoM, ABnAeT-
CA UeHHbIM 06pasuoM Tpaguumu
«0ry3HaMa».

B ero pasgenax «CkasaHue
o byray xaHe cbiHe [epce xaHa» U
«CKasanmAa bamcbl-bepeke, cbiHe
Balt Byrpa 6era» nogH1MMaeTcs TeMa
AoMa u xunuwa. B pasgene «Ckasa-
Hue o byrad xaHe, cbiHe [lepce xaHa»
nioay NpuUxodAT nosgpaeutb byrava
c ero gobnectbio. Mo obblvalo, Koraa
cobumpatoTca ory3cKue poabl, Myapbin
["opKyT-aTta BbIXOOUT BNepéeq u npo-
n3HocuT Bnaronoenanusa. B atort
MOMEHT OH roBopuT oTUy bByrava:
«[TocTpor emy ooM c 30/10TOM Bep-
LUMHOM, NYCTb OH ByAeT 3TOMY loHOLLIE
3awwmron u onopou!» Cnoea NopKyTa
ucnonHaTcAa, u [epcexaH papyeT
CbIHY [JOM, TPOH 1 6eKcTBo [3].

B paspene «CrasaHue o bam-
cbl-bupeke, ceiHe ban Byrpa 6era»
yrnomuHaroTca 6enble 1opThbl, COC-
TaB/IABLUME OCHOBY *KM3HM Ory30B.
MpuaA Ha nup, brupek nosgpasnAet
Ma3aHa, roeopA: «Tbl BOLWEN B be-
nbI nec — B 6enyio PTY; cuaALLme
cnpasa beku, cuasaLme creea beku,
roCTW Nnepej BaMU U NOYETHbIE BeKn
B rnybuHe — pa bynet 6narocno-
BEHHO Balle rocygapctsol» [asaH-
6exk rosopuT BupeKy, 4To nogaput
eMy pAagbl 6enbix opT [3].

Benas opTa ¢ OpeBHENLINX
BPEMEH M [0 HalUMX OHEeN OCTaET-
CA BarKHbIM HanpaBfeHNMeM MUpo-
BOW apxuTeKTypbl. B 3HUMKNone-



eserinde jay gurmakda one suril-
yan talaplaryn ahlisi tirkmenlerin
ak oylnin gurlusygyna gabat ge-
lipdir. Ol berkligi, elyeterliligi, seys-
miki yagdaya durnuklylygy, howa
sertlerine uygunlasmaga ukyply-
lygy we yene-de birnace yagdaylar
bilen baglanysyklydyr. Seyle oyler
oguz yorelgesi esasynda atadan
ogla miras goylupdyr. Eger miras
galan oy bir dal, birnace bolan yag-
dayynda ol nesillere den-derejede
paylanypdyr.

Gahryman Arkadagymyz
«Hakyda gowheri» atly kitabynda
oguzlaryf  hatyraly  sahsyyeti
Gorkut atanyn oba-oba aylanyp,
gadymdan gelydn yorelgelerinin
utgasyklylygyny gazanmakda uly
tagalla edendigini nygtap gecyar.
[1]. Bu oylerin nesillere miras gal-
magy hakdaky meselede hem sey-
ledir. Oy-miras meselesine hazirki
glinlerde hem gadymy oguz yorel-
geleri esasynda amal edilyar.

Atamyrat SAGULYYEW,
«Tlrkmenistanyri gurlusygy
we binagdrligi».
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pedic work «Ten Books on Archi-
tecture» by Marcus Vitruvius, who
lived in the | century BCE and is
considered the founder of world
architecture, the requirements
imposed on the construction of a
dwelling largely coincide with the
construction of the Turkmen white
yurt. This concerns its strength,
accessibility, resistance to seis-
mic conditions, ability to adapt to
climate, and other characteristics.
These houses according to the
oghuz tradition were transmitted
by inheritance from father to son.
If there were several inherited
houses, they were distributed
equally among the descendants.

In conclusion, let us turn to
the book of Hero Arkadag «Jewel
of the mind», where the issues of
division of inheritance and dwel-
ling in oghuz life are examined.

The National Leader of the
Turkmen people Gurbanguly
Berdimuhamedov emphasizes
that the revered personality of
the oghuz, Gorkut ata, going from
settlement to settlement, made
great efforts for the harmonious
unification of ancient traditions
with the natural course of his time
[1]. The same applies to the trans-
mission of houses by inheritance.
Therefore, even in our days, is-
sues of inheritance of housing are
resolved on the basis of ancient
oghuz traditions.

Atamyrat SHAGULYYEYV,
«Construction and Architecture
of Turkmenistan».

OndeckoM Tpygde «[ecATb KHUIM 06
apxutexktype» Mapka Butpysus,
HKUBLLEro B | BeKe [0 H.3. U cuuTa-
IOLLLErocA OCHOBOMOJIOKHUKOM MU-
POBOM apXWUTEKTYpbl, TpeboBaHwWA,
npeabABNAEMble K CTPOUTENLCTBY
UKL, BO MHOMOM COBMAJaloT ¢
KOHCTPYKLMEN TypKMeHCKoM 6enow
l0pTbl. 3TO KacaeTcA e€ MPOYHOCTH,
OOCTYMHOCTU, YCTOMYMBOCTU K CeMC-
MUYECKMM YCJI0BUAM, CMOCOBHOCTU
npucnocabnmeatecA K KAuMaTy u
OpYruX XapakTepucTuK. Takue goma
Mo Orysckon Tpaguuuu nepenaBa-
JIUCb NO HacneacTBY OT OTLA K ChIHY.
Ecnn Hacnegyembix [oMoB 6bino
HECKONbKO, OHW pacnpenenAnunchb
MeX Yy MOTOMKaMM NopoBHY.

B 3aBeplueHune obpatuMmcA K
KHure NepoA-Apkagara «HHemuyru-
Ha namATW», roe paccMaTpuBaloTCA
BOMpOCLl pa3fena Hacneacrea w
HUIULLLA B OFY3CKOM MU3HMU.

HauunoHanbHbein Jlupgep TypK-
MEHCKoro Hapoga [ypbaHrynbl
BepabiMyxaMeoB  NOOYEPKUBAET,
YTO Mo4YMTaeMas JSIMYHOCTb Ory30B
opKyT-aTa, 06xoaA ceneHue 3a ce-
neHveM, npunaran 6osbLume ycunma
ONA  rapMOHUYHOIO  COoeAMHEeHUA
OPEeBHUX TPaAULMIA C eCTECTBEHHBIM
TeyeHneM cBoero BpemeHu [1]. To
e OTHOCUTCA U K Nnepenave [OMOB
no Hacnegcrtsy. MNoaTtoMy 1 B Hawm
OHUW BOMpPOChI HAacNeA0BaHUA HUN-
L@ peLlalTcA Ha OCHOBe OpeBHUX
OFY3CKUX TPagULLMN.

Amamypam LUATYJIbIEB,
«Cmpoumenscmaso u
apxumeKmypa TypKMeHUCMaHQa».
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YMHbIA rOPO[] CTPAHbI BACKOB

«Turkmenistanyin  Gurlusygy
we binagarligi» Zurnaly 6z okyjyla-
ryny diinyanin akylly saherleri bilen

tanysdyrmagyny dowam edyar, bu
gezek sanawda nobatdaky Bilbao -
Ispaniyanyn Biskayya welayatynyn
dolandyrys merkezi hakynda glrrin
bolar. Basklar yurdundaky (Ispani-
yanyn demirgazyndaky awtonom

he journal «Construction
and Architecture of Turk-
menistan» continues its
series of publications on
the world’s most intelligent cities.
This time, the focus is on Bilbao
— the administrative center of
the Spanish province of Biscay.
This city, the largest in the Basque

ypHan «Crtpoutenb-
CTBO M apXUTEKTY-
pa TypkMeHUCTaHa»
npodosmKaeT  UMKA
ny6AMKaLMM 0 CaMblX YMHbIX FOpo-
Jax Mupa, U Ha oyepenu pacckas
o Bbunbbao - agMWHUCTPaTUBHOM
LileHTpe MUcrnaHcKon nNpoBuHLMK Buc-
KalrA. 3TOT ropof CaMbli KPYMHbIA B



bilelesigi, basklar onun yerli ilaty
bolup, olar ispan diline yakyn bol-
madyk bask dilinde giirleyarler) bu
in uly saher deniz porty we yurdun
senagat merkezi bolup duryar.
Halkara menejment 0siis ins-
tituty (IMD) we «Akylly durnukly
saherler» Butindiinyd guramasy
(WeGO) tarapyndan duzilyan, 141
Smart City megapolisleri gursap
alyan dinyanin akylly saherlerinin
sanawynda Bilbao onunjy orny eye-
leyar. Akylly ispan saheri bu yokary
orny ulgamynyn 6rdn onat yagda-
yynyn bolmagy, ykjam aragatnasyk
ulgamyny o6sdiirmegi, yollarda dy-
kynlaryi ondini almak Ugin saher
gursawynda welosipedleri ulanma-
gy we jemgyyetcilik ulagynyn here-
ketini guramacylykly yola goymagy
netijesinde eyeledi. Bilbaonyn ya-
sayjylarynyn arasynda gegirilen pi-
kir sorasmalara layyklykda olaryn
agramly boélegi lukmangylyk hyz-
matlarynynn derejesinden, sowda
etmek Ugin internet-hyzmatlarynyn
oslisinden, seyle hem saherde bo-
lup gegyan ahli wakalar barada ha-
barlaryn dessine yayradylmagyndan
doly kanagatlanyarlar. Mundan bas-
ga-da Bilbaoda internet global toru-
nyn tizligi we ygtybarlylygy yokary
derejede bolup, galyndylary «akyl-

country (an autonomous com-
munity in northern Spain whose
indigenous  population speaks
Basque - a language unrelated to
Spanish), is a major seaport and
industrial hub of the country.

In the global smart cities
ranking by the International In-
stitute for Management Develop-
ment (IMD) and the World «Smart
sustainable cities» Organization
(WeGO0), covering 141 smart ci-
ties, Bilbao ranks tenth. This high
position was achieved thanks to
its well-developed transportation
system, advanced mobile com-
munications, widespread bicycle
use as a means to reduce highway
congestion, and efficient public
transportation. According to local
surveys, the majority of Bilbao’s
residents express high satisfac-
tion with medical services, the
development of e-commerce plat-
forms, and the speed and clarity of
municipal information services.

In addition, Bilbao boasts
high-speed, reliable internet
access and a well-established
«smart» waste management sys-
tem.

Bilbao is a key transportation
hub in northern Spain, located at
the intersection of two interna-

CtpaHe bBackoB (aBTOHOMHOM co-
obuwectee Ha ceeepe WcnaHum,
KOPEHHbIM HacefleHWeM KOTOporo
ABnAlTcA 6acky, roBopsAwMe Ha
HepoACTBEHHOM MCMaHCKOMY 6acK-
CKOM f3blKe), ABNAETCA BaXHbIM
MOPCKUM MOPTOM W MHOYCTpUanb-
HbIM LlEHTPOM CTpaHbl.

B pelTvHre yMmHbIX roponoB
MMpa  oT MeayHapodHOro WH-
CTUTYTa  PasBUTUA MeHeOrKMeHTa
(IMD) u BcemupHoW  opraHusa-
uun «YMHble yCToM4YMBBIE ropoa»
(WeGO0), oxBaTbiBatoL,eM 141 Smart
City, bunbbao 3aHuMaeT pecaTyio
CTPOYRY.

3aHATb CTONb BbLICOKOE MECTo
YMHbIN  MCMaHCKM FOpo4 CMor, B
TOM u4ucne, 6narogapa oTANYHOMY
COCTOAHWUIO  TPAHCMOPTHOM  cuUcTe-
Mbl, Pa3BUTUI0O MOBWUSIBHOM CBA3M,
MCNONb30BaHWIO  BeloCMNefoB B
ropoackon cpede pnna npegot-
BpaLLeHWss 3aTopoB U MpoboK Ha
aBTOMaruncTpanax M XopoLlo opra-
HWM30BaHHOMY  YHKLMOHUPOBaHMIO
obuectBeHHoro TpaHcnopTa. Cor-
nacHo onpocam Kutenen bunsbao,
60NbLUMHCTBO M3 HWUX MOJSIHOCTLIO
YOOBNETBOPEHbI YPOBHEM MeaULIMH-
CKOro 06CNy*KMBaHUA, pPasBUTUEM
WMHTEPHET-CepBMCOB /11 COBepLUe-
HMA MOKYMOK, a TaKKe onepaTuBHO-
CTblo MHPOPMUPOBAHMA O BCEX CO-
6bITUAX B ropoge.

KpoMe TOro, B Bunbbao BblI-
COKMIN YPOBEHb CKOPOCTU U HaOEH-
HOCTM rNobanbHOM CeTU WHTEpHeT
N OTNaXeHHaA cCUCTeMa «YMHOW»
nepepaboTKM 0TX0/10B.

B TpaHcnopTtHoM cucteme Uc-
naHuM Bunbbao ABNAETCA BaXHbIM
y3nom CeBepHOro permoHa cTpaHbl —
ropo/f PacrosfioxeH Ha ABYX Meray-
HapodHbIX aBToTpaccax. K ycnyram
roporKaH coBpeMeHHan TpaMBalHan
NIMHMA, CeTb MPUFOPOAHbIX N0e340B,
aBTobycbl Euskotren Autobusa wu
rpy3osble noesga Euskotren Kargo.
OTtnareHHas paboTa Bcex nepe4mnc-
NeHHbIX BUOOB TpaHcropTa obecne-
UMBAETCA MOLLHbIMA KOMIblOTep-
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ly» esasda gaytadan islemek ulga-
my yola goyuldy.

Ispaniyanyn ulag ulgamynda
Bilbao yurdun demirgazyk sebiti-
nin mohim merkezi bolup duryar
- saher halkara awtoulagynyn yol-
larynyn ikisinin ugrunda yerlesyar.
Dowrebap tramway ulgamy, saher-
yaka otlulary, Euskotren Autobusa
we Euskotren Kargo yik otlulary
saher ilatynyn hyzmatynda. Ula-
gyn sol gornislerinin sazlasykly isi
kuwwatly kompyuter hyzmatlary
bilen Gpjin edilyar. Seyle hem sa-
herde metropoliten bolup, yakynda
Bilbaonyf Osiis ministrligi we sa-
her hakimligi yerasty g gatly taze
metro menzilini we 13 platformaly
awtomenzilin binasynyn gurulma-
gyny g6z 6ndne tutyan taslamanyn
amala asyrylyandygyny yglan etdi-
ler. Taze peyda bolyan desgalaryn
bar bolan ulag yollary bilen dessine
sazlasyandygyny bellemek gerek.

Seylelikde, Bilbao metro be-
kedinin yerasty gatlary yokary tiz-
likli we sebit otlulary Ugin niyetlenip,
yolaggylar olardan disilip, ansat we
caltlyk bilen metro gecip bilyarler.

Saherde plastik karty gorni-
sindaki bitewi petek bilen aylanyp
bolyar, bu petekler Bilbaoda we Bis-
kayya welayatynda jemgyyetcilik
ulagynyn ahli gornislerinde hereket
edyar.

Tramway ulgamy saher ila-
tynyn we myhmanlaryn arasynda
meshurlyga eye bolup, onun bilen
takmynan 15 minudyn dowamynda
islan yerifie baryp bolyar. Ahli tram-
way duralgalary internete birikdi-
rilip, ugurlaryn elektron shemalary
we degisli wagty, temperaturany
hem-de hereket aralyklary barada
maglumatlary gorkezyan displeyler
bilen enjamlasdyrylandyr.

Bilbaoda parom gatnawlary
hem bar: gdmi merkezifi 15 km de-
mirgazyk-glinbatarynda  yerlesen
saher portundan ugrayar we Ports-
mut iflis sdherine tarap ugur alyar.

tional highways. The city’s pub-
lic transport system includes a
modern tram line, a network of
commuter trains, Euskotren Auto-
busa buses, and Euskotren Cargo
freight trains - all coordinated by
powerful computer servers. The
city also operates a metro system.
Recently, the Ministry of Develop-
ment and the Bilbao city council
launched a project to construct a
new metro station with three un-
derground levels and a bus termi-
nal building with 13 platforms. The
new infrastructure is seamlessly
integrated into the city’s existing
transportation network.

The underground levels are
intended for Bilbao metro stations
are designed for high-speed and
regional trains, allowing passen-
gers to conveniently transfer to
the metro system.

A unified electronic ticket in
the form of a plastic card enables
seamless access to all types of
public transport within Bilbao and
the Biscay province.

The city’s tram line is espe-
cially popular among residents
and visitors, offering a complete
route in about 15 minutes. All

HbIMU cepBepaMn. TakxKe B ropofe
CyLLLeCTBYET METPOMOJIUTEH, U He
TaK OaBHO MuHUCTepcTBO pa3BUTUA
1 Mapua Brunbbao 06bABKUAK 0 pea-
nu3aumm NpoekTa, nNpegycMaTpmBa-
IOLLLEr0 COOPYrKEHWE HOBOM CTaHLUMK
MeTpo C TpeMA MoA3eMHbIMU YPOB-
HAMW 1 30aHKA aBToBoK3ana ¢ 13-
nnatdopmamu. Cnenyet oTMETUTD |,
4TO MOABNAILLMECA O0OBEKTHI Cpa-
3y OpraHM4yHO COeOMHAITCA C YKe
CYLLIECTBYIOLLUMU  TPaHCMOPTHLIMU
apTepuAMMU.

TaK, noa3eMHble YPOBHW CTaH-
LMiA MeTpononuteHa bunebao npeg-
Ha3Ha4alTcA [NA CKOPOCTHbIX U
pernoHasbHbIX Moe3foB, Naccaru-
pbl KOTOPbIX MOTYT Nerko U bbICTpo
nepecarmnBaTbCA Ha METPO.

MepenBuratben B ropoge
MOMHO, UCMOMb3yA eOuHbIN 3MeK-
TPOHHBIN 6UNEeT B BMAE MNACTUKO-
BbI/ KapTbl, KOTOPbLIA OEeNCTBYeT Ha
BCEX BMOAX 06LLEeCTBEeHHOro TpaHc-
nopTa B buns6ao 1 nposmHUMKM Burc-
Kams.

MonynApHa y ropoMaH u roc-
Ten ropoja TpamBarHanA NNHUA, KO-
TOPYI0 MOXKHO MpoexaTb NMPUMEPHO
3a 15 MuH. Bce TpamBainHble ocTa-
HOBKM MOAKJIIOYEHbI K WHTEpHeTY,



Hindrmenlerin baha bersi ya-
ly, Basklaryn in uly saheri bu giin se-
nagat merkezinden dirli bilimlerin
we innowasiyalaryn jemlenen intel-
lektual sadherine owrilyar. Zyyanly
taslandylaryn atmosfera aralasma-
gynyn nol derejesini gazanmak we
Bilbaonyn tutus diiziminin islemegi
tcin dikeldilyan energiya cesmele-
rinift ulanylmagyny Upjin etmek sa-
her hakimliginifi esasy wezipelerinin
biri bolup duryar.

Munun Ggin «lberdrola» is-
pan energetika agirdi innowasion
intellektual energetika ¢ozgutleri-
ni sdher gursawyna ornasdyrmak
boyunca is alyp baryar. «Yasyl»
energetika, hyzmatlaryi sanly do-
landyrys, ulgamlaryn intellektual
hasaba alys, monitoring babatda
tdze tehnologiyalar Bilbaoda de-
gisli yerde hakyky musderiler bilen
synagdan gegirilyar. Saherde durli
tehnologiyalary, sol sanda awtopi-
lotlary, energiyany sahsy sarp et-
mek, maglumatlary we intellektual
ulgamlary ulanmak bilen elektro-
mobillerii aprobirlemesi gegirilyar.
Hazirki wagtda Bilbaoda «lberdro-
la» merkezi elektromobillerifi saher

tram stops are internet-connec-
ted and equipped with electronic
route maps and displays showing
the current time, temperature,
and service intervals.

Bilbao also offers ferry ser-
vice: a liner departs from the city
port, located 15 km northwest of
the center, and travels to the Eng-
lish city of Portsmouth.

Today, according to experts,
the largest city in the Basque
country is transforming from an
industrial center into a hub of
knowledge and innovation. One of
the main goals of the city admi-
nistration is to achieve zero emis-
sions and ensure the widespread
adoption of renewable energy
sources to support the Bilbao’s in-
frastructure.

To this end, Spanish energy
giant «lberdrola» is developing
and testing innovative smart en-
ergy solutions within the urban
environment. New technologies in
‘“green” energy, smart metering,
network monitoring, and digital
service management are being tri-
aled in Bilbao real-world settings
with actual customers. The city is

060pynoBaHbl 3/IEKTPOHHLIMK  CXe-
MaMK MapLUpYTOB W OWUCNIeAMU C
TEKYLLMM BpeMeHeM, TeMrepaTypon
n wuHdpopmaumen o6 wuHTepBanax
LOBUMKEHUS.

A ewe B brunbbao ectb NapoM-
Hoe coobLLeHWe: narHep oTrpaBns-
eTcA U3 ropoackoro nopta B 15 KM K
ceBepo-3anagy oT LeHTpa W OepHuT
KYpC Ha aHrnumnckui ropogd [opt-
CMYT.

CerogHs, No oLeHKaM creum-
anucToB, CaMbl KpyMHbIM ropon
CrpaHbl BackoB npeBpaluaeTcA u3
MPOMBILUNEHHOrO LeHTpa B WHTEN-
NEKTyanbHbIM, B CpedoTovMe pas-
JNINYHBIX 3HaHWUM U MHHoBauun. Oa-
HOM M3 INaBHbIX 3a4avy ropoacKMX
BfacTen ABNAETCA OOCTUMKEHUE Hy-
NeBOro ypoBHA BpedHbIX BbIOpOCOB
B atMocdepy M obecneveHune noB-
CEeMeCTHOr0 WCMoJsib30BaHUA BO3-
06HOBNAEMBIX UCTOYHMKOB 3HEeprum
ana ¢yHKUMOHMPOBaHUA BCEN WH-
¢dpacTpyKTypbl Brunbbao.

[na 3Toro McnaHcKkui 3Hep-
retudeckmn  ruraHt  «lberdrola»
paboTaeT Hag BHeOPEHWEM WH-
HOBALMOHHBIX WHTeNNeKTyanb-
HbIX 3HEepPreTUYeCKUX peLueHun B
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ulgamyny yaybanlandyrmak gin
kompaniyalaryn we hyzmatdas eda-
ralaryn 75-ni birlesdiryar.

Hazir Bilbaoda saherii mes-
hurlygynyn artmagy netijesinde
jahankesdelerin, dirli derejeli hi-
narmenlerin we telekecilerin aky-
mynyn artmagynyn hasabyna yk-
dysady 6slis hasaba alynyar. Bu
yagday hatda «Bilbao tasiri» diyen
ada eye boldy, hazir bu adalga taze
tehnologik infrastruktura taslama-
larynyni ornasdyrylmagy netijesin-
de saher gursawynyn dzgermegini
belleyan hiindrmenler tarapyndan
ulanylyar.

Saherde hakimiyetin yerli bir-
lesikler we saher duzimi bilen go-
ni gatnasyklary yola goyuldy, gelip
gowusyan we toplanan maglumat-
lar dessine islenilyar we seljerilyar,
yygnalan maglumatlar Bilbaonyn

also testing various technologies
including electric mobility (inclu-
ding autonomous vehicles), perso-
nalized energy consumption, data
storage solutions, and smart grids.
Currently, «lberdrola’s» center in
Bilbao unites 75 companies and
partner organizations to deploy an
urban electric vehicle network.
Thanks to this image trans-
formation, Bilbao is experien-
cing significant economic growth
through an influx of tourists,
skilled professionals, and entre-
preneurs. This phenomenon is now
referred to as the «Bilbao Effect»
- a term used by urban develop-
ment specialists to describe the
transformation of a city through
innovative infrastructure projects.
The city has established di-

rect interaction between the

ropogckyio cpegy. HoBble TexHo-
NOorMn B 061aCTU «3€e/1eHON» dHep-
FeTUKN, UHTENNIEKTYaNbHOro Y4eTa,
MOHWUTOPUHIa ceTel U LMPpPOBOro
ynpaBneHna ycnyramm TecTupyloT-
ca B bunbbao B peanbHoM MecTe ¢
peanbHblMU KnveHTamu. B ropoge
noet anpobaumAa cambiX PasHbIX
TEXHOJNIOMUM: 3NEKTPOMOBUIBHOCTH,
B TOM 4YMC/le U C WUCMOJIb30BaHNEM
aBTOMWIOTOB, MepPCOHaNbLHOro No-
TpebiieHWA 3Hepruu, peLueHun s
XpaHeHUs [aHHbIX W WHTENNIeKTY-
anbHbIX ceTen. TaK, B HacTosLlee
BpeMs LeHTp «lberdrola» B Bunbbao
obbeanHaAeT 75 KOMMaHWM WU co-
TPYOHUYAIOLWMX OpraHuM3auum gns
pasBepTbiBaHWA TOPOACKOM CeTU
3NeKTpoMobunen.

Cenyac B bBunsbao, 6naro-
JapA TpaHcdopMaumM ropoAcKoro
nMuarKa, QuKcupyetca  Hemasbiv




durmusyny dolandyrmagyn netijeli-
ligini yokarlandyrmak we saher ila-
tyna hyzmatlaryin derejesini gowu-
landyrmak Ugin 6zbolusly «agara»
owrdlyar.

Bilbaoda ekologiya we dasky
gursawa yetirilydn zyyany peselt-
mek barada diiypli alada edilyar, mu-
nui Ugin saherin dirli etraplarynda
yerlesen kopsanly datciklerden gelip
gowusyan temperatura, semal, ho-
wanyn hapalanma derejesi hakynda
maglumatlar gije-glindiz toplanyar
we seljerilyar.

Alynan maglumatlar ilat dgin
hem elyeterlidir, sebabi Bilbaoda y6-
rite internet-sayt isleyar, ona islen-
dik adam girip bilyar.

Saher duzimini  tehnologik
taydan 0Ozgertmegin oylanysykly
maksatnamasyna eye bolmak bilen,
seyle hem innowasion taslamalary
durmusa gecirmek babatda hakim-
ligin we isewdrler birlesmesinin uly
howesini nazara almak bilen Ispani-
yanyn Bilbao innowasion saheri gel-
jekde dinyanin akylly saherlerinin
sanawynda yene ondaki hatarlara
geger.

Maksim PAPANOW,
«Tirkmenistanyn gurlusygy we
binagdrligi».

government, local communities,
and the city structure. Incoming
and accumulated data is promptly
processed and analyzed, and the
collected information becomes «a
key» to improving the efficiency
of Bilbao's governance and impro-
ving services to its citizens.

Bilbao is deeply committed
to environmental protection and
reducing its ecological footprint.
Data on temperature, wind, and
air pollution - collected from sen-
sors installed across various city
districts - is monitored around the
clock.

This environmental informa-
tion is also made available to the
public through as Bilbao has a
dedicated website, which can be
accessed by anyone.

With a clearly defined strate-
gy for the further technological
transformation of the city's infra-
structure, as well as the serious
commitment of the city adminis-
tration and business communities
to implementing these innovative
projects, Smart City Bilbao, Spain,
will continue to climb the rankings
of the world's smartest cities.

Maksim PAPANQY,
«Construction nd Architecture
of Turkmenistans.

3KOHOMUYECKMI POCT 3a CYET yBe-
NIMYEHNA MPUTOKa TYPUCTOB, KBa-
NUPMUUPOBAHHBIX CMELMANUCTOB U
npegnpuHuMarenen. 3ToT peHoMeH
Jare nonyyun HassaHue «3ddexT
Bunbbao», 1 cenyac AaHHbIN TEPMUH
NCNosb3yeTcA cneumanucTamu, onum-
CbIBaKLLMMM N3MEHEHWE FOPOACKON
cpedbl B pe3ynbTaTe BHEAPEHMA HO-
BbIX TEXHOOMMYHBLIX WMHPPACTPyK-
TYPHBIX MPOEKTOB.

B ropoge HanarkeHo npAmoe
B3aMMOeNCTBME BacTM C MecCT-
HbIMM COOb6LLEeCTBAMM U FOpOA-
CKOM CTpyKTypoK, lNocTynatowme u
HaKoMnMeHHble OaHHble OMepaTMBHO
06pabaTbiBalOTCA M aHaNU3MpYIoTCA,
cobpaHHasa nHpopMaLmsa CTaHOBUT-
CA CBOEero poda «KioyeM» K rNoBbl-
weHuio 3pPeKTMBHOCTU yrpasne-
HUA ¥KU3HbIO Bunbbao 1 yny4weHuio
06CNy*KMBaHWA FOPOMKaH.

B Bunbbao Bcepbés 3aboTATCA
06 3KOMOrMMU U CHUMKEHWUN HAHOCK-
MOrO OKpyHalolen cpefe BpeAa,
ONA Yero KpyrnocyTouHo cobupa-
IOTCA W aHanM3upylTCA OaHHble O
Temrepartype, BeTpe, CTeMeHW 3ar-
PA3SHEHWMA BO3dyxa, NocTynawLime
C MHOIOYUCTIEHHBIX OaTYMKOB, pac-
MOJSIOXEHHbIX B CaMblX pasHbIX pan-
OHax ropopga.

MonyyeHHaA wHPopMauma
OOCTYMHa M HacemneHuio, TaK KaKk B
Bunbbao dyHKLUMOHMPYET cneumanb-
HbI UIHTEPHET-CaWT, NMOCETUTb KOTO-
pbIt MOMKET KarkOblN HeNatoLni.

MMea 4YETKO npoayMaHHylo
cTpaTervio  fdanbHeuLen TexHo-
NorMYeckon TpaHchopMaLmMm  UH-
dpacTpyKTypbl ropofa, a TaKwe
Cepbe3HbI HacTpor M3pUM U 6Us-
Hec-coobLLEeCTB Ha BOM/IOLLEHME B
MU3Hb 33JyMaHHbIX WMHHOBALMOH-
HbIX MPOEKTOB, WCMaHCKMMA Smart
City Bunbbao 6ynet npoaeuraTteca B
6ynyLLeM Bce BbILLE W BhILLE B pem-
TUHIe CaMbIX YMHbIX FOPOAO0B MUpa.

Makcum NMAT1AHOB,
«Cmpoumesnscmao u
apxumexkmypa TypKMeHUCMaHa».
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tnyad  binagarligi  Ggin
2025-nji yyl muzeylerin yy-
ly boldy. Taze hem-de on-
den bar bolan edara-kar-
hanalaryn binalary acyldy, mohim
uzak mohletli gurlusyklar tamam-
landy, taryhy emlakler bolsa bir yer-
den basga yere gocurildi. Dap bolsy
yaly, zurnalymyzyn ilkinji sanynda
okyjylarymyza bu desgalaryn in go-
wularyny, seyle hem abrayly halkara
Dezeen Awards bayragynyn bina-
garlik nominasiyalarynyn sanawyna
giren taslamalary hadirleyaris.

1. Seyh Zayediii Milli mu-
zeyi (Birlesen Arap Emirlikleri).
Abu-Dabidaki Luwryn mynasyp ekiz
tayy peyda boldy: Foster + Partners
britan binagarlik topary tarapyndan
taslanan Seyh Zayedin Milli muzeyi
ahyrsony gurlup tamamlandy. Met-

or global architecture,

2025 became the year of

museums. Buildings for

both new and long-estab-
lished institutions were inaugu-
rated, major long-term construc-
tion projects were completed,
and historic properties were relo-
cated from one site to another. By
tradition, in the first issue of our
journal we present to readers the
finest of these projects, as well
as those included in the longlist
of architectural nominations for
the prestigious international De-
zeen Awards.

1. Sheikh Zayed National
Museum (United Arab Emira-
tes). The Louvre Abu Dhabi has
gained a worthy counterpart:
the Sheikh Zayed National mu-

1A MMPOBOM apXUTEKTY-

pbl 2025 rog ctan rogom

My3eeB. BbliM OTKpbITHI

3[4aHMA HOBbLIX M CTapbIX

CTUTYUMIA, [OOCTPOEHbl BarKHble

OONrocTpon, UCTopuYecKkaa  He-

OBUHMMOCTb NepeBes3eHa C 04HOro

MecTa Ha pgpyroe. o Tpaguuuun B

MepBOM HOMepe Hallero ¥ypHana

npeacTaBsfeM 4uTaTeNnAM Jnydlume

U3 3TUX 0OBEKTOB, a TaKe Bolle-

WMX B JIOHT-JIUCT apXMTEKTYPHbIX

HOMMHaLMIA NPECTUHHON MeXayHa-
poaHoi npemun Dezeen Awards.

1. HauuoHanbHbIt My3e#
wenxa 3ampa (06bepguHeHHble
Apabckue 3mupatel). Y JlyBpa B
Aby-[abn noABunacb [OOCTOMHaRA
napa: HaKoHel, poctpounu Hauu-
OHanbHbIN My3en Lenxa 3amga no
npoeKTy bputaHcKoro 6iopo Foster



bugatda bu bina «lagyn ganatly ma-
yak» diyip atlandyryldy. Onun tgegini
asmana tarap galyp baryan béas sa-
ny polat dif bezap dur. Bu dinamiki
gurluslar Birlesen Arap Emirlikleri-
nift milli nysany bolan lagynyn glyju-
ni, edermenligini, tutanyerliligini we
buysanjyny alamatlandyryar. Mu-
zey 2025-nji yylyn 2-nji dekabrynda
acyldy we ona yurdy esaslandyryjy
— merhum seyh Zayed bin Sultan Al
Nahayyanyn ady dakyldy.

2. Kartyenyii gaznasynyi
bas edarasy (Fransiya). Kartyenyn
gaznasy Parizin merkezine — Or-
se muzeyinifi, Pino birZasynyn we
Pompidu merkezinifi golayyna goc-
di. Gaznanyn zerurlyklary tgin diinya
belli binagar Zan Nuwel, has sofira
antikwar dikanyna owrilen taryhy
Grands Magasins du Louvre binasy-
ny uygunlasdyrdy. Zan Nuwel 6z{inif
ajayyp tehniki usullary bilen tanal-
yar, onuii islerinde inge inZeneriya
tasirli kespler bilen utgasyar. Bu ye-
rin esasy binagarlik ayratynlygy 11
metre cenli dirli beyiklikdaki sergi
ginisligini doredyan, yerasty gatdan
ikinji gata cenli hereket edip bilyan
bas sany agirt uly gocme platforma-

seum, designed by the British
architectural bureau Foster +
Partners, has finally been comp-
leted. In architectural media,
the building has been dubbed
a «beacon with falcon wings»:
the roof is crowned by five steel
towers majestically rising into
the sky. The dynamism embo-
died in these structures sym-
bolizes the strength, courage,
determination, and pride of the
falcon — the national symbol of
the UAE. The museum opened on
December 2, 2025. It was named
after the country’s founding fa-
ther - the late Sheikh Zayed bin
Sultan Al Nahyan.

2. Cartier Foundation Head-
quarters (France). The Carti-
er Foundation has moved to the
very heart of Paris, closer to the
Musée d’Orsay, the Bourse de
Commerce - Pinault Collection,
and the Centre Pompidou. For the
foundation’s needs, the world-re-
nowned architect Jean Nouvel
adapted the historic department
store Grands Magasins du Louvre,

2

+ Partners. B apxuteKTypHOM npec-
ce 34aHue OKpPeCcTUIN MaAKOM C
COKOJIMHBIMU  KPbINIbAMU:  KPOBJIIO
BEHYalOT NATb CTabHbIX 6OalleH,
BE/IMYECTBEHHO YCTPEMJIEHHBIX B
He6o. [MHaMuKa, BOMoLLEeHHan B
3TUX KOHCTPYKLMAX, CUMBOSIU3UPY-
€T CUNY, MYMeCTBO, peLunMMoCTb U
rop4ocTb COKOJla — HaUMOHanbHO-
ro cumona OA3. Myzelr oTKpbInK 2
nekabps 2025 roga. EMy npucsonnu
MMA OCHOBAaTeNA CTpaHbl — MOKOM-
Horo wewxa 3anaa 6eH CyntaHa Anb
HaxanaHa.

2. LWra6-kBapTupa ®oHAaa
Kaptbe (®panuusa). OoHa Kaptee
nepeexan B camoe cepgue [lapu-
¥a: nobnme K Myseio Opca, Bupe
MuHo n LenTpy MNMomnuay. MNog Hy-
bl POoHa BCEMUPHO M3BECTHBIN ap-
xuTekTop HaH Hysenb agantupoBsan
nctopuyeckun yHmueepmar Grands
Magasins du Louvre, no3gHee npe-
BPaLLEHHbIN B aHTUKBApPHbIA Mara-
3u1H. HyBenb n3BecTeH yHUKanbHbIMU
TEXHUYECKMMU TPIOKaMU: B ero pa-
60Tax TOHKanA MHXKeHepWA coveTaeT-
cA ¢ 3¢ PpeKTHbIMK 0bpasamu. 3geck
rMaBHbIM U3 HUX CTanu NATb TU-
FAHTCKUX MepenBUMKHbIX NnaTdopm,
KOTOpble MOryT nepeMeLLaTbcA OT
Mog3eMHOr0 00 BTOPOr0 3Tarka,
C03[aBaf BbICTaBOYHbIE MPOCTPaH-
CTBa pa3HoOM BbICOTbl — BNoTb 4o 11
MeTpoB. Takasa rMMOKoCTb OTKpbLIBaeT
BO3MOMHOCTM, KOTOPbIX Npexae He
6bI10 HX Yy OOQHOMO My3ef: MOMUMO
KNacCUYECKUX 3KCMo3ULMiA n306pa-
3UTENBHOIO UCKYCCTBa 30€Ch MOMK-
HO opraHu3oBbIBaTb nepdopMaHchbl
N CMEKTaK1, BO3BOOWUTb MHCTaNNA-
LW BLICOTOM B HECKOSBKO 3TarKen.

3. Mysei1 coBpeMeHHOro uc-
KycctBa B Cywkoy (Kutan) no-
CTPOEH MO NPOEKTY MPOCaB/IeHHO-
ro OATCKOro apXWUTEKTypHoro 6iopo
Bjarke Ingels Group (BIG) Ha 6epery
o3epa L3unHbL3u. 3gaHne TBopYecKn
WHTepnpeTvpyeT naHgwadT apes-
HUX capoB pervoHa. OTciopa nosa-
WMMCTBOBaHa ero rnaBHafA CTPYKTYp-
HafA COCTaBMAIOLWLAA, 3/1IEMEHT nof

13

-

O
p>g
“N
=
P
_<
_<
c
P
_|
O
=
P2
o
P
@)
=
O
w
=
U
<
gl
m
P
O
<




-

>
o
=S
LLl
LO
>
o
<
M
=
<
)
[
o
<
<
a
|_
[a
>
>_
>_
[a
=
(Vg
<
a

TURKMENISTANYN GURLUSYGY WE BINAGARLIGI

2026_1_(45)

dyr. Seyle geyeligin bolmagy 61 hig
bir muzeyde bolmadyk miimkingi-
likleri doredyér, bu yerde difie bir
nusgawy sekillendiris sungatynyn
sergileri dal, eysem, performanslary
spektakllary hem-de birnage gat be-
yikligindaki installyasiyalary gurap
bolyar.

3. SucZoudaky hazirki zaman
sungaty muzeyi (Hytay). meshur
daniyaly binagarlik topary Bjarke In-
gels Group (BIG) tarapyndan Szinszi
kolunin kenarynda gurlupdyr. Bi-
na sebitin gadymy bag-bakja land-
saftlaryny doredijilikli beyan edyar.
Onun esasy gurlus bolegi bolan lang
atly element- gezeleng licin uzyn ya-
pyk seyilgah, su yerden alnan. Mu-
zey egri ayna we poslamayan polat
bilen ortilen 12 pawilyondan ybarat
«oba» gorniisinde guralypdyr. Ahli
binalary hytay jaylaryna mahsus bo-
lan cerepisa ennitlerini yada salyan
Uzniiksiz tolkunly tgekler birlesdir-
yar. Kolun kenar tarapynda bolsa
syn edis tigiri yerlesyar.

4. «ZILART» muzeyi (Rus-
siya). Moskwadaky onki ZIL zawo-
dynyn caginde yerlesyan, SPEECH
binagarlik topary tarapyndan tasla-
nan yalpyldawuk bina bu yerin esa-
sy gymmatlygydyr. Bu muzey gegen
yylyn in iri medeni taslamalarynyn
biridir. Binanyn icki we dasky yiiz-
leri senagatyn hem-de adamzadyn
taryhy barada gurrdn beryan mis
bilen ortllendir. Metal yorite yalpyl-
dadylmadyk we hig hili islenmedik,
wagtyl geg¢megi bilen ol koneler,
renki Uytgar, patina bilen ortiler we
adam elinin yzlaryny saklar. Hazirki
wagtda-da onun yiziinde kimdir bi-
rinin ellerinin yzlary goriinyar. Mu-
zey kolleksiyalary 6ran gin zallarda
gorkezilyar, bu zallarda hat-da fut-
bol oynuny gecirmek hem miimkin
bolardy.

5. «Patysa Abdyllanyih mali-
ye etraby» Er-Riyad (Saud Ara-
bystany) metro stansiyasy, Zaha
Hadid Architects binagarlik topary
tarapyndan taslanyp Saud Arabys-

later converted into an antique
gallery. Nouvel is known for
distinctive technical ingenui-
ty, where refined engineering
is combined with striking vi-
sual imagery. Here, the princi-
pal feature consists of five gi-
ant movable platforms that can
travel from the basement to the
second floor, creating exhibition
spaces of varying heights - up
to 11 meters. Such flexibility
opens possibilities previous-
ly unavailable to any museum:
in addition to traditional fine
art exhibitions, the space can
host performances and theat-
rical productions, as well as
multi-story installations.

3. Museum of contemporary
art, Suzhou (China). Designed by
the renowned Danish architec-
tural firm Bjarke Ingels Group
(BIG), the museum is located
on the shore of Jinji Lake. The
building creatively reinterprets
the landscape of the region’s
historic gardens. Borrowed from
this context is its principal struc-

Ha3BaHMEM NaHI — O/IMHHAA KpbITaA
anneAa gnAa nporynok. Mysen opra-
HM30BaH KaK «4epeBHA» U3 12 nasu-
NbOHOB, 06/NLLOBAHHBLIX U30MHYTLIM
CTEK/IOM U HEprKaBeloLLlen CTanbio.
Bce nocTpoikn ob6beamHAeT Herpe-
pbIBHAA BOJIHWUCTaA KPOBJA, Hamno-
MUHaIOLLIAA YepernmnyHble cKaTbl Tpa-
OVUMOHHBIX KuUTanckux gomos. Co
CTOPOHbI HabepeKHOM 03epa pacno-
NOXKEHO Koneco 0603peHus.




tanynyn paytagty tcin mohim mul-
timodal ulag merkezini emele ge-
tirydr. Stansiya dort gatda yerlesen
alty sany demir yol platformasy bilen
Upjun edilip, awtobus ugurlary bilen
ansat baglanysyar. Binagarler tas-
lamany giindelik yolaggy akymynyn
uytgemelerini gorkezyan garsy faza-
daky sinusoidlerden emele gelen ig
olcegli tor hokmiinde hasiyetlendir-
yarler. Sol sinusoidler yokary berk
beton panellerden yasalan nagysly
fasadlarda hem 6z beyanyny tapyar.
Fasadlardaky acyk yerler adaty ys-
lam binagarligindaki masrabiya go-
zeneklerinii hazirki zaman nusgasy
bolup, giin sohlesini iceri geciryar,
sol bir wagtyn 6ziinde interyeri gyz-
gynlykdan gorayar. Umumy nagys
¢ol yelinifn gum yliziinde galdyryan
tolkunlaryny yada salyar.

6. Tampere sdherindaki
Tammela gibrid stadiony (Fin-
landiya). JKMM binagarlik topary
tarapyndan taslanan bu futbol sta-
diony UEFA standartlaryna layyk bo-
lup, yasayys jaylary, sdwda merkezi
we jemgyyetcilik hyzmatlary bilen
birlesdirilendir. Taslama tektoni-
ki cemelesma esaslanyar, bu yerde
gurnaw binanyn wizual kesbinifi ay-
rylmaz bolegi hokmiinde ¢ykys ed-
yar. Sutinler we pirsler yorite giz-
lenman, acyk yagdayda galdyrylyp,

tural element - the lang, a long
covered promenade. The muse-
um is organized as a «village» of
12 pavilions clad in curved glass
and stainless steel. All structures
are unified by a continuous un-
dulating roof reminiscent of the
tiled slopes of traditional Chinese
houses. A Ferris wheel is situated
along the lakeside embankment.
4. «ZILART» Museum (Rus-
sia). The gleaming building de-
signed by the architectural bu-
reau SPEECH is the principal
landmark of the former territory
of the Moscow ZIL automobile
plant. This museum is one of the
largest cultural projects of the
past year. Both the interior and
exterior are clad in copper - a
material that references both in-
dustrial history and the broader
history of humanity. The metal
was deliberately neither polished
nor treated: over time it will age,
change color, and develop a noble
patina along with traces of human
touch. Even now, handprints can
be seen among the irregularities
of the cast surface. The muse-
um’s collections are exhibited in
enormous halls large enough to
accommodate a football match.
5. «King Abdullah Financial
district» Metro Station, Riyadh
(Saudi Arabia). Designed by Zaha
Hadid Architects, the station in-
cludes six railway platforms
across four levels, with seamless
connections to bus routes, form-
ing a major multimodal transport
hub for the Saudi Arabian capital.
The architects describe the pro-
ject as a three-dimensional lat-
tice formed by sinusoidal waves
operating in counter phase, rep-
resenting projected variations
in daily passenger flows. These
sinusoids are also expressed in
the perforated facades made of
ultra-high-performance concrete
panels. Their openings serve

4. Myzen «3UNAPT» (Poc-
cusa). CeepKaloLLiee 30aHMe no npo-
eKTy apXxuTeKTypHoro 6iopo CIAY
- IflaBHas aparoueHHoCTb bbiBLLEN
TEpPpPUTOPMM MOCKOBCKOIO 3aB0ofa
3WJ1. 3TOT My3en — 0anH U3 caMbix
MacLUTabHbIX KySIbTYPHBIX NPOEKTOB
npoLlefLlero roga, BHyTpU U CHa-
py*u 06nML0BaH Meaplo — MaTepu-
anoM, KOTOpbIN OTCbINIAeT U K Npo-
MBILLIEHHOM UCTOPUK, U K UCTOPUM
yenoseyecTBa. Metann crneumansHo
He MoNIMPOBaNM U HWUYEM He obpa-
6aTbiBanu: CO BpPeMEHeM OH byneT
CTapeTb, MEHATb LIBET, MOKPbIBATLCA
6naropoHOM MaTMHOM U crefamm
OT TMPUKOCHOBEHUN — YXe cenyac
cpeay HEpOBHOCTEN OTIMBKWU BUA-
Hbl OTNEYaTKN YUbMX-TO J1a[OHEMN.
3KCMOHMPYIOT KOMNeKUMM My3eA B
OFPOMHbIX 3anax, rae BroSIHE MOXK-
HO 6bino 6bl NpoBecTU GyTOONBHBIN
Mary.

5. CtaHumAa metpo «®PuHaH-
COBbI paitoH Kopona A6gannbi» B
3p-Puage (Caynoeckaa ApaBus)
co3faHa Mo MpOEeKTy apXUTEKTYp-
Horo 6lopo Zaha Hadid Architects.
CraHumA, obopynoBaHHaA LUECTbO
¥eNe3HO4OPOrKHbIMM - NnaTdpopma-
MU Ha YeTblpex YpPOBHAX, KOTopble
Nerko CBA3bIBAET ee C aBTOOYCHbI-
MW MapLLpyTaMW, CO34aBas BaXHbIN
MYNIbTUMOLANbHBIA  TPaHCMOPTHBIN
y3en gna cronuubl Caynosckon Apa-
BUWU. ApXUTEKTOPbI OMMCHIBAIOT CBOWM
MPOEKT KaK TPEXMEPHYID peLLEeTRY,
KoTopylo opMUpYIOT HaxoAaLM-
ecA B npotuBodase CuHycouabl,
onucbIBaloLMe  MPOrHO3uMpyeMble
Bapuvaumm B eXeHEBHOM MacCaru-
ponoToke. CUHycoMabl OTParKeHbl U
Ha arKypHbIx ¢dacagax u3 naHenew
CBepXxnpo4yHoro 6eToHa. X npoémsl
MpW 3TOM BbICTYNaloT COBPEMEHHbIM
QHanoroM TPagULUMOHHBIX WCNaM-
CKMX peLleToK-Malupabua, npony-
CKaA BHYTPb COJIHEYHLIA CBET, HO
3alMLLAA MHTEpbep OT Neperpesa.
O6Lnin y30p BOOXHOBIIEH TaKHe U
pAbblo, KOTOpylo CO3aeT Ha MecKke
BETep MyCTbIHM.
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gurlusyn nahili isleyandigini gorkez-
yar. Golaydan seredilende olar uly
we godek yaly goriinse-de, uzakdan
yenil hem-de grafiki gorniise eye
bolyar. Bu sportun séher gursawyna
integrasiyasynyn tasin, yone jedelli
mysallarynyn biridir.

7. Populus Tower myhman-
hanasy, Denver (ABS). Studio
Gang binagarlik topary tarapyndan
taslanan bu bina tebigatdan ylham
alan arhitekturasy bilen tapawut-
lanyar we binagarlik innowasiyala-
ryny biofil dizayn bilen utgasdyryan
0zbolusly tejribedir. Urban Villages
kompaniyasy tarapyndan gurlan,
265 orunlyk myhmanhananyn myh-
manlary galmagally saherde bo-

as a contemporary analogue of
traditional Islamic mashrabiya
screens, allowing sunlight to en-
ter while protecting the interior
from overheating. The overall
pattern is additionally inspired by
the ripples formed on desert sand
by the wind.

6. Tammela Hybrid stadium,
Tampere (Finland). Designed by
the architectural bureau JKMM,
this UEFA-standard football sta-
dium is integrated with residen-
tial buildings, a shopping center,
and public services. The project
is based on a tectonic approach
in which the structure becomes
part of the visual identity. Co-

fla?a: '

6. TmbpupHbIn  cTagUoOH
Tammena B Tamnepe (®uHnAH-
aus). Tlo NpoeKTy apXUTEKTYpHOro
6opo JKMM nocTpoeH ¢yT60sbHbI
cTaguoH cTtaHpapta YEQA, 06b-
€AMHEHHBIN C MUMBIMA 30aHUAMM,
TOProBbIM LEEHTPOM U 06LLEeCTBEH-
HbIMK cnybamu. poeKT ocHoBaH
Ha TEKTOHW4YecKoM nogxopde, rae
KOHCTPYKLUMA CTQHOBUTCA YacTblo
BU3yanbHoro obpasa. KonoHHbl u
6anku cneumanbHO OCTaBfieHbl BU-
OUMbIMK, MOKa3blBas, Kak paboTaet
coopyrKeHue. B6nu1sm aneMeHTbI Bbl-
FAAQAT MOLLHBLIMU, MOYTU FpybbIMMU,
HO Ha paccToAHWMM MpeBpaLLalTCcA
B NErkme u rpaduuHble vHUK. 310
YHUKaIbHbIA, XOTA U 04eHb CMOPHbIN
npuMep WHTerpauuu cropta B ro-
POOCKOM KOHTEKCT.

7. Otenb Populus Tower
B [enBepe (CLUA) cnpoektu-
poOBaH  apXUTEKTypHoM  ¢upMoW
Studio Gang. 3gaHue, apxuTekTypa
n odopmneHne ¢acaga KoToporo
BOOXHOBJIEHbI NPUPOAOK, — 3TO YHU-
KanbHbIA 3KCNEPUMEHT, CoYeTaHue

-

[YPHbIX WMHHOBaUun C 6vo-




olar Kolorado statynyn tebigy nysa-
ny bolan osina agacglaryndan ylham
alypdyrlar. Binanyn esasy ayratynly-
gy — osinanyn gabygynyn tstiindaki
gara bellikleri yatladyan, goz sekilli
kopsanly penjirelerdir. Her penjire
ozbolusly gorniise we dlcege eyedir.

At close range, the elements ap-
pear massive and almost rough,
yet from a distance they trans-
form into light, graphic lines.
This is a unique - though highly
debated - example of integrating
sports infrastructure into the ur-
ban context.

7. Populus Tower Hotel,
Denver (USA). Designed by the
architectural firm Studio Gang,
the building’s architecture and
facade design are inspired by
nature. It represents a distinc-
tive experiment combining ar-
chitectural innovation with bio-
philic design. The 265-room
hotel, developed by Urban Vil-
lages, allows guests to expe-
rience a sense of proximity to
nature while actually remaining
in a bustling city environment.
The architects at Studio Gang
state that Populus was inspired
by Colorado aspens, a symbol of
the region’s natural beauty. The
building’s defining feature is its
numerous eye-shaped windows,
reminiscent of the dark mark-
ings on aspen bark. Each win-
dow has its own unique shape
and size.

61130CTb K NpMpoae, Ha caMoM fiene
Haxo4AcCk B LUYMHOM ropoge. Apxu-
TekTopbl Studio Gang npusHaioTcs,
yto, co3sgaeas Populus, BOoxHoB-
nAnucb ocMHamm Konopago, cuMBo-
JIOM MPUPOOHOM KpacoTbl pervoHa.
naBHoM “duKon” 3OaHMA ABNA-
I0TCA MHOIMOYUCNEHHbIE OKHa, Bbl-
nosiHeHHble B dopMe rnas, KoTopble
HarNoMMHaIOT TEMHble OTMETUHbI Ha
0CMHOBOW Kope. Karkgoe OKHO MeeT
CBOI0 0cobYI0 GOpMy U pasmep.

8. «bawHa ConHua» Ha no-
6epexbe B fAlHbTae (Kutan). 3aa-
HME CMPOEKTUPOBAHO apXUTEKTYp-
Ho ¢umpmoint OPEN Architecture. B
HEM pa3MeLLaloTcA OTKPbLITLIN TeaTp,
Lu1dpoBble BbICTABOYHbIE NMPOCTPaH-
cTBa, 6ubnuoTeKa, Kade, 6ap 1 npo-
cTpaHcTtBo Phenomena Space. baww-
HA NpW3BaHa HaNOMWHATb HKUTeNAM
Meranonunca o puTMax npupoabl w
OBUMEHMUM coNHLa.

9. 0ducHoe 3paHue «Spidsen
af Nordo» B KoneHrarene ([a-
HUA) — HOBaA [oCTonpuMeYaTesib-
HocTb panioHa Hoppoxaev B ¢opme
6alHn BbicoTon 60 MeTpoB crnipo-
EKTUPOBaHO apXUTEKTYPHbIMUK 6i0po
Vilhelm Lauritzen Architects, Cobe u
Tredje Natur. ®acag, cocToAMIN U3
CMJIOLLUHOMO CTEKNA U OLMHKOBaHHOW
CTanu, UMeeT HaKMoH ANf oNTUMU-
3aUMM  ecTeCTBEHHOr0 OCBeLLeHMA

-

INOMIIAd VE / AVOHaY / YALYNA AYVSYA
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8. Yantay saherinifi kena-
ryndaky «Giiniifi difii» (Hytay).
Bu bina OPEN Architecture binagar-
lik topary tarapyndan taslanyp, onun
diiziimine agyk teatr, sanly sergi gi-
nislikleri, kitaphana, kafe, bar hem-
de Phenomena Space atly ginislik
giryar. Din megapolisiii yasayjyla-
ryna tebigatyn ritmlerini we glnin
hereketini yatlatmak maksady bilen

doredilipdir.
9. «Spidsen af Norde» ofis
binasy, Kopengagen (Daniya)

Boyy 60 metre yetyan din gorni-
sindaki bu bina Vilhelm Lauritzen
Architects, COBE we Tredje Natur
binagarlik toparlary tarapyndan tas-
lanyp, Nordhawn etrabynyf taze ny-
sanyna owrildi. Bitewi aynadan we
sink bilen ortilen polatdan ybarat
bolan fasad tebigy yagtylygyn has
netijeli peydalanylmagyna we ener-
giya sarp edilisinin azaldylmagyna
mimkingilik beryar, sol bir wagtda
asmany we denzi sohlelendiryar.
Bina tegelek gorniisde bolup, mer-
kezinde hemmelere elyeter, yasyl
oranjereya (atrium) yerlesyar. Bina
Bech-Bruun iri hukuk firmasy bas
edarasy bolup duryar. Ol Kopen-
gagenin duralgasynyn girelgesinde
yerlesip, onki senagat zolagyndan
saherin sowhunly etrabyna gecisi
alamatlandyryar.

10. Warberg sdheriniii gola-
yyndaky «Voga» suw diii (Swe-
siya). White Arkitekter binagarlik
topary tarapyndan taslanyp, onun
tolkun sekilli dizayny saherin deniz
bilen baglanysygyny alamatlandyr-
yar. Gurnawyn uzynlygy 187 metre,
ini bolsa bary-yogy 9 metre dendir.
Dinde 10 000 kub metr suw yerles-
yar we saherin suwa artyan islegini
kanagatlandyrmakda mohim inf-
rastruktura desgasy bolup hyzmat
edyar. Voga sozi swed dilinde «tol-
kun» diymegi anladyar.

Maral RAHMANOWA,
«Tdrkmenistanyn gurlusygy
we binagdrligi».

8. «Sun Tower» on the coast,
Yantai (China). Designed by OPEN
Architecture, the building accom-
modates an open-air theater, di-
gital exhibition spaces, a library,
a cafe, a bar, and the Phenomena
Space. The tower is intended to
remind residents of the metro-
polis of natural rhythms and the
movement of the sun.

9. «Spidsen af Nordo» of-
fice building, Copenhagen (Den-
mark). A new landmark of the
Nordhavn district, this 60-me-
ter-tall tower was designed by
Vilhelm Lauritzen Architects,
Cobe, and Tredje Natur. The fa-
cade, composed of continuous
glass and galvanized steel, is
inclined to optimize natural day-
light and reduce energy con-
sumption, while also reflecting
the sky and the sea.The building
has a circular form with a lush,
publicly accessible greenhouse
atrium at its center. It serves as
the headquarters of the major
law firm Bech-Bruun. Located at
the entrance to Copenhagen Har-
bor, it marks the transition from
a former industrial zone to a vib-
rant urban district.

10. «Vaga» Water tower
near Varberg (Sweden). De-
signed by White Arkitekter, the
tower’s wave-like form is in-
spired by the city’s connection
to the nearby sea. The structure
measures 187 meters in length
and only 9 meters in width. The
tower holds 10,000 cubic meters
of water and serves as a key in-
frastructure facility meeting the
municipality’s growing demand
for water supply. The name Vaga
means «wave» in Swedish.

Maral RAHMANOVA,
«Construction and architecture
of Turkmenistan».

N CHUMKeHUWA 3HepronoTpebnexus, a
TaKKe oTparkaeT Hebo u Mope. 30a-
HUWe uMeeT Kpyrnyio ¢opMy ¢ obLie-
OOCTYMHON, MbILLUHOW OpaHMepeen
(aTpuymoM) nocepeguHe. 3paHue
ABNAETCA LUTab-KBapTMPOW KpYMHOM
lopuandeckont ¢upmbl Bech-Bruun.
OHO pacnofioXKeHo y BXoJa B KOMEH-
rareHcKylo raBaHb, M OTMeYaeT ne-
pexof oT 6bIBLUEeR MPOMbILLIEHHOWM
30HbI K OXKMBNEHHOMY pPaloHy.

10. BopgoHanopHasa 6aliHA
«Bora» 6nu3 ropopa Bapbepr
(LiBeumnsa) cnpoeKTMpoBaHa KOM-
naHven White Arkitekter. Ee Bon-
HoobpasHbIM Ou3alH BOOXHOBMEH
CBA3bI0O ropoja C MOPeM, KoTopoe
HaxoauTcA Heroaanekry. [nvMHa KoH-
CTpyKummn coctaenfAet 187 MeTpos,
a wupuHa Bcero 9 MmetpoB. ballHAa
BMewaet 10 000 Ky6oMeTpoB BOAbI
N CNYHUT BaXKHbIM 3/1€MEHTOM WH-
dpacTpykTypbl OnAa  obecneyeHus
pacTyLlero crnpoca Ha Body B My-
HUuumnanutete. HaseaHne Vaga Ha
LLBEJCKOM f3blKe 03HAYaeT «BOJIHA».

Mapan PAXMAHOBA,
«Cmpoumersniscmao u apxumeKkmypa
TypKkMeHucmaHa».
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