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COBPEMEHHBIE UH)KEHEPHBIE TEHAEHIIUA
B IPOEKTUPOBAHUHU CIIOPTUBHBIX COOPY/KEHUM:
WHHOBAIIUM BOJBUIENPOJIETHBIX KOHCTPYKIUM B KbIPTbI3CTAHE

A.B. I'nazynoesa, K.0. Anuxeesa

AHHomauyus. PaccmaTpuBaloTcs akTyarnbHble TeHAEHLUM MPOEKTUPOBAHNS CMOPTUBHBIX COOPY>KEHWUI C NMPUMEHEHNEM
GonbLUENpOneTHbIX KOHCTPYKUMA. Pa3BuTMe COBpPEMEHHON CMOPTUBHOM UHAPACTPYKTypbl TpebyeT co3gaHus
KPYyMHbIX ©e30MOopHbIX MPOCTPaHCTB — [ANs COPEBHOBaHWUM, TPEHUPOBOK M MacCOBbIX Meponpusituin. B xope
nccnepoBaHUs NMPoOaHanuavpoBaHbl OCHOBHbIE TWMbl KOHCTPYKTUBHBIX CUCTEM, UCMOMb3yeMble B MUPOBOW MpaKTuKe:
NMPOCTPaHCTBEHHbIE MeTannunyeckie pepmMbl, MEMOPaHHbIE NMOKPLITUS, 0BOMOYKOBbIE CTPYKTYPbl 1 COOPHO-MOHOMUTHbIE
cuctembl. B kayecTBe MeTOAONOrMYECKON OCHOBBI WMCMOMb30BaH APXUTEKTYPHO-KOHCTPYKTUBHBIA U CPaBHUTENbHbIN
aHanus. PaccmoTpeHbl NpyMepbl peanu3auny KOHCTPYKTUBHBIX pellueHuin kak B KbiprbiacTaHe, Tak u B 3apybexHon
npakTuke. PesynbraTbl McCnegoBaHUS MOATBEPXAAIOT MEPCNeKTUBHOCTb NErkMx MeTanmmyecknx U MembpaHHbIX
KOHCTPYKLMIA B COBPEMEHHOM CMOPTMBHOM CTPOUTENBLCTBE.

Knrouesble crioga: CNOPTUBHbIE COOPYXXEHUs!; GOrbLUENPONETHbIE KOHCTPYKLMW; NPOCTPAHCTBEHHblE  hepMbl;
MeMGpaHHble NOKPbITHS; BIM-TEXHONOMMK; MHXEHEPHbIE MHHOBALMW; apXUTEKTYpa CMOPTUBHBLIX KOMMIEKCOB.

CHOPTTYK KYPVYJIYHITAPABI JOJBOOPJIOOJ0OT'Y 3AMAHBAII
NWHXEHEPIUK TEHAEHIOUAJAP: KbIPI'BI3CTAHJAI'BI
YOH APAJIBIKTBI KAIITOOYY KOHCTPYKIUAJTAPIAbIH NHHOBALIUSAJIAPBI

A.B. I'nasynosa, 7K.0. Anukeesa

AHHOmauusi. Makanada 4oH apanblkTbl KamTbiraH KOHCTPYKUMSNAapAbl KOMAOHYY MEHEH CropTTYK KypynyliTapabl
[0n60opnooHyH 3amMmaHban TeHAeHUmMsNapbl kapanat. 3amaH6an crnopT MHAPaCTPYKTYpacbiHbIH OHYTYLLY MenaeLitepau,
MalUbIryynapabl xaHa Maccanblk Uli-yapanapibl 6TKepyy YYyH YOH, TasHbIYCbl3 MeMKMHAMKTepAM Ty3yyHy Tanan
Kbinat. MI3unaeeHyH XypyLUuyHAe AyiHenyk npakTukaaa KonaoHynraH Hermarv KOHCTPYKTUBAVK cUCTeManap TanaaHab:
MEeVKMHOMKTMK MeTann depmanap, MembpaHanblk xabyynap, kabblk CTpyKTypanap aHa kypama (MOHOMUTTUK
XaHa Kypama) cuctemanap. MeTogonoruanbik HErM3 Katapbl apXUTEKTYpanbiK-KOHCTPYKTUBAMK XaHa canbiTeipma
Tangoo kongoHynraH. Kblprel3acTaHgars! kaHa YeT enkenyk npakTukaaarsl KOHCTPYKTUBAUK YeYMMAEPANH Mucanaapbl
KapanraH. V3ungeeHyH XbIMbIHTbIKTaphbl XXEHUI MeTasnn xaHa MeMOpaHamnblk KOHCTpyKuusnap 3amaHGan cropTTyk
KypyryLUTa KOropky noTeHumarnra 99 9KeHUH TacTbIKTaiT.

TyliyHOyy ce3dep: CMOPTTYK KypynywiTap; YOH apanblikTbl KaMTbiraH KOHCTPYKUMSNap; MEeWKMHAMKTMK depmanap;
mMeMbpaHanbik xabyynap; BIM-TexHonorusanap; MHXeHepAuK MHHOBaLUsinap; CriopT KOMMNIEKCTEPUHUH apXUTeKTypachl.

MODERN ENGINEERING TRENDS IN THE DESIGN OF SPORTS FACILITIES:
INNOVATIONS OF LONG-SPAN STRUCTURES IN KYRGYZSTAN

A.V. Glazunova, Zh.O. Alikeeva

Abstract. The article examines current trends in the design of sports facilities using long-span structures. The
development of modern sports infrastructure requires the creation of large column-free spaces for competitions,
training, and mass events. The study analyzes the main types of structural systems used in global practice, including
spatial metal trusses, membrane structures, shell structures, and composite (cast-in-place and prefabricated) systems.
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The methodological framework is based on architectural-structural and comparative analysis. Examples of implemented
structural solutions in both Kyrgyzstan and international practice are considered. The results of the study confirm the
potential of lightweight metal and membrane structures in modern sports construction.

Keywords: sports facilities; long-span structures; spatial trusses; membrane structures; BIM technologies; engineering
innovations; sports architecture.

BBenenue. Pa3Butre criopTuBHOW MH(MPACTPYKTYPHI 3aMETHO BIIMSET HAa OOJIMK COBPEMEHHOTO ropoja
¥ Ka4eCTBO XXU3HU HaceneHwus [1].

OpHO M3 KITIOUEBBIX MHKEHEPHBIX 3a/1a4 MPH MPOCKTUPOBAHUH CIIOPTUBHBIX COOPYKEHUH — ITEPEeKPHI-
THE OONIBIIMX MPOCTPAHCTB 0€3 BHYTPEHHUX KOJOHH [2]. VX Hamuuue CyLIeCTBEHHO OrpaHMYMBaeT (yHK-
UOHAJIFHOCTH apeH U YCIOKHACT OPTraHU3aINIO0 3PUTEIBCKIX MECT — IMEHHO MOATOMY OOJBIICIPOJICTHBIC
KOHCTPYKIIUU O0OPETAr0T 0COOYIO aKTyalbHOCTh [3].

CoBpeMeHHBIE TEXHOJIOTHUH TIO3BOJISIIOT MTEPEKPBIBATH MPOAETHI cBbite S0—60 M ¢ TOMOIIBIO TPOCTpaH-
CTBEHHBIX METAIIIMYECKUX (epM, MEMOPaHHBIX MOKPBITHH, 000IOYKOBBIX CTPYKTYP U BAaHTOBBIX CHCTEM [3].
Takue peneHus He TOJIBKO 00eCIIeYnBalOT CBOOOIHBIC TPaHC(HOPMHUPYEMbIC TIPOCTPAHCTBA, HO ¥ (HOPMUPYIOT
BBIPA3UTENbHBIN apXUTEKTYPHBINH 00pa3 cOOpyKEeHUSI.

Jlnst KeIpreizcTaHa CTpOUTENLCTBO COBPEMEHHBIX CIIOPTUBHBIX 00BEKTOB OCTAETCS aKTYaIbHOM 3aJ1a4ueid.
[Ipu 5TOM BHEIpPEHUE MHHOBALIMOHHBIX KOHCTPYKIHI B OT€UECTBEHHOM MpAKTHKE [10Ka OrpaHMYeHO — CKa-
3BIBAIOTCS] HEBBICOKUH ypOBEHBb TEXHOJIOTH3AIMU OTPACIH, HEXBaTKa KBAJTH(DHUIIMPOBAHHBIX CIICIIHAIHNCTOB
Y BBICOKAsi CTOMMOCTb MaT€pHAaJIOB.

Leau uccaenoBanusi — IPOAHATU3UPOBATH COBPEMEHHBIC TEHACHIINN TIPOSKTHPOBAHIS OOBIICTIPOTIET-
HBIX KOHCTPYKIMH B KbIpreI3ctane, OlIeHUTh IPUMEHSEMbIE HHKEHEPHO-CTPOUTEIIbHbIE PEIICHHUS U OTpeie-
JIUTB TIEPCTICKTHBEI UX MCIIONB30BAHMS NP MPOSKTHPOBAHUN CIIOPTUBHBIX KOMITJICKCOB.

MeToabl 1 MaTepUajbl HecaeJ0BaHus. B ncciie10BaHNM HCTIONb30BAHBI APXUTEKTYPHO-KOHCTPYKTHB-
HBIH, MOP(OIOTHYECKUHA ¥ CPaBHUTENBHBIN aHAIH3HI, a TaKke HATypHOE 00CIIeIOBaHIE OOJBIICTIPONIETHRIX
CIIOPTUBHBIX COOPYKEHHH.

ApPXHUTEKTYpHO-KOHCTPYKTHBHBIA W MOP(OJIOTHICCKUN aHAIN3 TIO3BOJIII BEISIBUTH OCOOCHHOCTH B3au-
MOJEICTBUA apXUTEKTYpHOH (POPMBI U KOHCTPYKTUBHBIX cucTeM [2]. CpaBHUTENbHBIA aHaIU3 ObL1 Hampas-
JICH Ha COIOCTABJICHHE DPA3IMYHBIX THIIOB OOJBIICTIPONCTHBIX KOHCTPYKIUH M OIEHKY WX 3((PEKTHBHO-
cru [3].

Brima m3yuena akTyanmpHas JHTEpaTypa, CTAaHAAPTHl M HOPMATHUBBI OONACTH OONBIICHIPOICTHBIX KOH-
CTPYKIMH U CIOPTUBHOMN apXUTEKTYphl — B TOM uuciie padotsl K.A. [Tonomapenko [1], M. ®ununmnooii [2],
A.B. 3axapoga, T.P. 3abanyeBoii [3], P.E. Cekeena [4].

[IpoBenéH cpaBHUTENBHBIA aHANU3 CTANBHBIX (DepM, MPOCTPAHCTBEHHBIX KYIMOJIOB, MEMOpPaHHBIX MO-
KPBITHHA ¥ COOPHO-MOHONMUTHBIX perreHuid. Oco0oe BHUMaHUE YNENEHO MX MPUMEHHMOCTH IS 0OBEKTOB
¢ mponéramu cBeie 50-60 M, a TakkKe BOSMOXKHOCTSAMH aJaNnTalud K KIMMAaTHYECKUM U CEHCMUYECKHM
ycnoBusiM KeIpreiscrana.

[TomMuMO 3TOTO M3y4YeHbI paboune NPOEKTHI U MPOBEACHO HATYpHOE 00CIIeI0BaHUE PEATM30BAHHBIX 00b-
extoB: Azattyk Arena, Mamno#i apeHsl ctajnona um. JI. Omyp3akoBa B buikeke, GU3KyIBTYpHO-0310pOBH-
TEJNBHOTO KoMIulekca «la3mpom», Takke pacCMOTPEHbI 3apyOexHble aHanord — Beijing National Stadium
u Astana Arena.

Tumnosorus 60JbMIENPoJeTHBIX KOHCTPYKUMIA. BoJblienponeTHple KOHCTPYKIIMH — BaKHBIH 3JI€MEHT
APXHUTEKTYPHO-TIPOCTPAHCTBEHHOH OpPTraHW3aIlii COBPEMEHHBIX CIIOPTHBHBIX COOpykeHHH. VX mpuMeHeHue
MO3BOJISIET CO3/1aBaTh KPYITHbIe O€30MOPHBIE MPOCTPAHCTBA, HEOOXOAMMBIE Ul Pa3MELICHUs apeH U 3pUTelb-
ckux TpuOyH. PaccMoTpuM Hauboliee pacipoCTpaHEHHBIE THITBI KOHCTPYKTUBHBIX crcTeM (Tadmuma 1).

Bb160p KOHCTPYKTHBHOM CUCTEMBI 3aBUCUT OT (DYHKIIMOHAIBHOTO Ha3HAYEHUSI COOPYKEHUS, BETHUUHBI
posnéTa, KIIMMATHYSCKIX YCIOBHI M SKOHOMUIECKUX (DaKTOpPOB.
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Tabmuua 1 — Turel GONBIICTIPOICTHBIX KOHCTPYKIUIA

Jwnanazon OcHoOBHBIE [Ipumepsr
Tun KoHCTpyKIUH KoncrpykTuBHas cxema ..
ponéToB perMyLIeCTBa [IPUMEHEHUS
. BrIcokast ’KECTKOCTD,
[IpoctpancTBeHHbIE [IpocTpancTBeHHBII JlenoBeie apeHsl,
o 60-120 M | OTHOCHUTEIBHO MaJas
MeTalIuyeckue GepMbl | CTEPXKHEBOH Kapkac vacea CIIOPTUBHBIE 3aJIb
MeMObaHHbE Hatspxkabie KoHCTpYKIIMH MuHuMabHEI Bec, CrtannoHbl, BpeMeH-
ok ;’T - 13 CUHTETHYECKUX MaTe- 80200 M | BbICOKAst apXUTEKTYpHAs | Hble CIIOPTUBHBIE
P puanos BBIPA3UTEIBHOCTD COOpYKEHHUs

ITpocrpancTBenHast 060-
PaBHOMEepHOE pacmpere-

KynonbHble 000104KH | JIOYKA KPUBOJIMHEHHON 50-150 m KpeiTbie cTagmonst
JICHUE Harpy30K
(bopmbI
COopHo-MoHONIUTHBIE | KOMOMHUpOBaHHBIE JKelle- 40-80 u Bericokas yctoitunBocts | CiopTUBHBIE
CHCTEMBI 300€TOHHBIE KOHCTPYKIINHU 1 JIOJITOBEYHOCTH KOMIITEKCHI

AHa/Iu3 aHAJIOTOB CIIOPTHBHBIX COOPYKEHMIi ¢ 00JIbIIENPOJIeTHBIMU KOHCTPYKIUSIMH.

Azattyk Arena (pucyHox 1) — oquH M3 KpYyHMHEHWIINX COBPEMEHHBIX CIIOPTHBHBIX 00BEKTOB buikeka
Y 3HAYUMBIH 2JIEMEHT CTIOPTHBHOM HH(pacTpykTypsl Kbipreiscrana [5]. CTaauoH paccuuTaH Ha MIPOBEICHNE
MEKJIyHapOAHBIX COPEBHOBAHUI U KPYIHBIX KyJIBTYPHBIX MEPOIPUATHI.

B apxuTeKTypHO-INIAHUPOBOYHOM OTHOIICHHU COOPYKCHHE PEIICHO IO TUIy OTKPBITOW Yamiu: 3pu-
TeJNbCKHE TPUOYHBI PACIIOJIOKEHBI IO IEPUMETPY UTPOBOro 1mojisi. KOHCTPYKTHBHO OCHOBHOM aKILEHT c/ieflaH
Ha TNOKPBITHN TPUOYH — 3/1€Ch MPUMEHSIOTCS] OOBIICIPOICTHBIC METAUTHUECKUE KOHCTPYKIIHH, ITO3BOJISIO-
M€ NepeKPbIBaTh 3HAYUTEIIbHBIE TPOCTPAHCTBA 0€3 IPOMEXKYTOUHBIX OIIOP.

MerTamminuecKui KapKkac CyIECTBEHHO CHIDKACT MACCY MOKPBITHS, TIOBBIIACT IPOCTPAHCTBEHHYIO KECT-
KOCTh U 00€CIeynBaeT yCTOHUMBOCTh K BETPOBBIM U celicMHUYecKUM Harpy3kam [2]. YuursiBas, yto Keip-
TBI3CTaH HAXOAUTCS B 30HE MOBBIIICHHOW CEHCMMYECKOW aKTUBHOCTH, MIPUMECHEHHE JIETKUX METAIITHICCKIX
KOHCTPYKLUH 3/1eCh 0COOEHHO OIpaBIaHO.

Taknum obpaszom, Azattyk Arena HamISAHO AEMOHCTPUPYET MPUMEHEHHE COBPEMEHHBIX apXHUTCKTYPHO-
KOHCTPYKTHBHBIX PEILIEHUI B CIIOPTUBHOM CTPOMUTENHCTBE U OTPa)KaeT TEHAECHLHUIO MOCTEIeHHOTO BHEIpe-
HUSI OONBIICTIPOICTHRIX KOHCTPYKIUH B TipakTHKe KbIprer3crana.

Manasa apena cmaouona umenu /lonona Omyp3axoea (pUCyHOK 2) BXOJUT B COCTaB KPYyIHOIO CIIOp-
TUBHOTO KOMIUIEKCa B neHTpe bumkeka [6]. B 2025 rogy o0BeKT mpomén peKOHCTPYKIUIO M ObLT BBEACH
B DKCILTyaTalHUI0 KaK COBPEMEHHOE MHOTO(QYHKIIMOHATIHHOE COOPYKEHHE, IPUCIIOCOOIEHHOE IS TIPOBEIe-
HUSI CHOPTUBHBIX M KyJTBTYPHO-MAaCCOBBIX MEPOTIPHATHH.

C uH)XEeHEepHOW TOUKU 3pEHHUs apeHa MPEJCTaBIsAeT cCOO0N NMpUMep NPUMEHEHUsI KOMIIAKTHBIX OOJIbIle-
MPOJICTHBIX KOHCTPYKIMH B CHOPTUBHOH apxuTekType. HecMOTpst Ha OTHOCHTEIHHO HEOOMbIINE TabapuTHl,
00BbEMHO-IIJIAHUPOBOYHOE U KOHCTPYKTUBHOE PEIICHUE aHAJIOTUYHO MPUHIUIIAM ITOCTPOCHHS KPYIHbIX CTa-
JTMOHOB — (hOPMHUPOBAHUE CBOOOTHOTO OOJBIIETIPOIECTHOTO MTPOCTPAHCTRA JUIsl 3puTelieii u obecneueHne ruo-
KOCTH HCTIOJIb30BAHMSI COOPYKEHUS (CM. PUCYHOK 2).

KoHCTpyKTHBHAS CHCTEMa BKIIIOUAeT METAJUIMUECKUI KapKac ¢ 0ONeryéHHBIMHU 3JIEMEHTAMHU TOKPBITHS,
YTO TO3BOJIUIIO C(HOPMHUPOBATH IPOCTOPHBIE BHYTPEHHHUE POCTPAHCTBA C MUHUMAJIbHBIM KOJIMYECTBOM IPO-
MEKYTOUYHBIX OIOp TPH COXPAHEHHWU NPOCTPAHCTBEHHOHM yCTOHYMBOCTH. Takoi MOAXOX OCOOCHHO aKTya-
neH Juis yenoBui Kelprei3crana, rjie nmpu NpoeKTUPOBAaHUU HEOOXOAMMO YUUTHIBATh CEHCMHMUYECKYIO aKTHB-
HOCTb pETHOHA.

Manas apena craguona uMm. . OMyp3akoBa oTpaskaeT OOLIYI0 T€HJECHIUIO pa3BUTUS CIIOPTUBHON ap-
XUTCKTYpBI PECIyONNKN — CO3JaHNE MHOTO(YHKIMOHATIBHBIX OOBEKTOB ¢ 3((EKTUBHONH KOHCTPYKTUBHOM
CXEeMOW M palMOHAJIbHON OpraHu3alueil BHYTPEHHHX HPOCTPaHCTB (pUCyHOK 3). Peanmuszauus mogoOHBIX
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MecTtonogosxenune: bunikek, Kelpreiscran
Bmectumocts: 51 000 3pureneit
OrtkpsiTHE: aBrycT 2026 rona
IMapkoBounbie MecTa: Gosee 2 000

Pucynok 1 — Azattyk Arena B burikeke

Bosseneno: 1939-1941 roxsr
Pexoncrpykumsi: HosiOps 2025 rona
BmecTMoOCTB: 0KOJIO 5 THIC. 3pUTEIEH
APXHTEKTOP: 10 PEKOHCTPYKIHHU —

B. Mapykos

Anpec: yi. Toromok Moo, 17/17,

r. bumkex

Pucynok 2 — Manas apena craguona umenu /. Omyp3axoBa
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Pucynok 3 — Manas apena craguona umenu JI. Omyp3akoBa. Bo3enenue o0bekra

IIPOEKTOB CIIOCOOCTBYET NOCTENIEHHOMY BHEAPEHHUIO COBPEMEHHBIX HHKEHEPHBIX PEIIEHUH B MPAKTHKY MPO-
SKTHPOBAHMS OOJBIICTIPOICTHRIX COOpYKeHUH KpIpre3cTana.

Takxe B Ka4ecTBE OTEUECTBCHHOTO IPHMEpPa OBLT paCCMOTPEH (PH3KYIBTYPHO-03I0POBUTEIBHBIA KOM-
wiekce «l"aznpom» B I. bumkeke [7]. KOHCTpyKTHBHAs cucTeMa NpeACTaBisieT CO00M HEeCYITHH xKelle300eToH-
HBIA M CMELIaHHBIM Kapkac. boisblienposieTHoe NepekpbITHE OCHOBHOIO 3ajla COCTOMT M3 METAJUIMYECKUX
(hepM, OMMPAIOIINKCS HA KOJIOHHBI M OKPBITHSA U3 JITKUX MaTCpHANIOB (PUCYHOK 4).

Astana Arena (pUCYHOK 5) — OIHMH U3 HaNOOJIEE TIOKA3aTEIbHBIX IIPHMEPOB IPUMEHEHHSI OOJIBIIECIIPOIET-
HBIX KOHCTPYKTHBHBIX CUCTEM B COBPEMEHHOH CIIOPTUBHOM apxutekType [8]. CTannoH pacnosnoxeH B Acra-
HE ¥ PacCUWTaH Ha IpOBeACHUE (PyTOONBHBIX MaT4eH, CIIOPTUBHBIX COPEBHOBAHHUN W KPYITHBIX KYIBTYPHBIX
MEpPONPUATHH.

KoHcTpyKTHBHAS CHCTEMa CTaauOHa MPEACTABIIET cO00U MPOCTPAHCTBEHHBIN MeTaILIOKapKac, odectie-
YUBAIOMINN MIEPEKPHITHE OONBIINX MPOIETOB HAM TpuOyHaMH. OTIHYUTEIbHAS 0COOCHHOCTh COOPY/KCHHUS —
pasuBrKHas KpoBirst oomieii miomaapo 10 000 M2, IlenTpanbHas 9acTh MOKPBITHS COCTOMT M3 MOABHYKHBIX
CErMEHTOB Ha OCHOBE METAITHUYECKUX (pepM, IepeMeIIaronixcsi Ha HapaBIsoImM (PUCYHKH 5, 6).

Takast KOHCTPYKTHBHAsI cXeMa MO3BONIIA C(HOPMHUPOBATH MACIITAOHOE OOJNBIICIIPOICTHOE IPOCTPaH-
CTBO HaJ 3pUTEIBECKUMH TPUOyHaMH 06€3 IPOMEKYTOIHBIX OTOP, YTO 00ECIEINBACT BBICOKYIO (PyHKIIMOHAIb-
HYIO0 THOKOCTh O00BEKTa. Pa3nBrykHAS KPOBIT JaéT BOSMOXKHOCTH JKCIUTYaTHPOBATh CTAIHOH B PA3IHMIHBIX
KIIMMAaTHYEeCKUX yCIOBHUSX, 3alIHIIas TPUOYHBI X HTPOBOE MOJIE OT HEHOTOIHI.

Astana Arena — HaDIAJHBINA IPUMEP YCIEIIHOM HHTETPaLluy IIePEJOBBIX OOJIBLIENPOJIETHBIX METaIInde-
CKUX KOHCTPYKIHUI B CIIOPTHBHOE MPOCKTHpOoBaHME. [IpuMeHeHne mpoCcTpaHCTBEHHBIX ()ePMEHHBIX JIEMCH-
TOB TI03BOJISIET (POPMUPOBATH OOIIUPHBIC MHOTO(YHKIIMOHAIBHBIE IPOCTPAHCTBA U CYIIECTBEHHO PACIIUPSIET
HKCILTyaTaIllMOHHBIN TIOTEHIMAI COBPEMEHHBIX CTaIHOHOB (CM. PUCYHOK 6).

Beijing National Stadium (Kuraii), 6oee n3BectHslii kak “IITnube rHe3n0”, — OMUH U3 CaMbIX y3HaBa-
EMBIX IPUMEPOB MPUMEHEHHUS OOBIICTIPOIICTHBIX KOHCTPYKTUBHBIX CHCTEM B COBPEMEHHON CIIOPTHBHOM ap-
xutekrype [9]. CoopyxeHue npeaHa3Ha4eHo JAJIsl MPOBEIEHUS MEXyHApPOIAHBIX COPEBHOBAHUH, 1IEpEMOHUI
U KPYITHBIX MaCCOBBIX MEPONPHUITHI (PUCYHOK 7).

B omiuume oT TpaaAMLMOHHBIX KapKaCHBIX CHCTEM C PEeryjspHOM CETKOM HEeCyLIMX 3JeMEHTOB, 3/1eCh
IIPUMEHSICTCS HeperyisipHas MPOCTPAHCTBCHHAS peméTka. Takoe pemeHne obecnednBaeT 6oyee paBHOMEp-
HOE pacIipeieJIeHue Harpy30K U MOBBIIIAET POCTPAHCTBEHHYIO )KECTKOCTh KOHCTPYKIIHH.

KoHcTpyKTHBHASI cHCTeMa BKIIIOUAET HECKOJIBKO YPOBHEH HECYIIMX 3JIEMCHTOB: KOJIBIEBBIC OAJIKH, pa-
IUabHbIC (pepMbl 1 BTOPUYHBIC CTEPIKHEBBIE 3JIEMEHTHI, (DOPMHPYIOIINE IIPOCTPAHCTBEHHYIO 000I0UKY IT0-
KpbITHA. CoBMecTHast paboTa ITHX AIEMEHTOB 00CCIICUUBACT YCTOWINBOCTE COOPYKECHHUS K BETPOBBIM, CHE-
TOBBIM W JINHAMUYECKUM HArpy3Kam (PUCYHOK 8§).
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Pucynok 4 — ®u3KkyIsTypHO-0310pOBUTENBHEIN KoMITIEKC «['a3mpomy». Buemrnuii Buna. MaTEpBHED

OtxkpsoiTHE: 10116 2009 roga

BmectuMocThb: okoso 30 ThIC. 3puUTeneit
Apxurexrop: Tabanlioglu Architects (Typuus)
OcobeHHoCTh: pa3aBmkHAast Kpbima 10 ThIC. KB. M
Anpec: npocnext Typan 48, r. Acrana

V¥

Pucynok 5 — Craguon Astana Arena

Pucynok 6 — Cragmon Astana Arena, KOHCTPYKITHH ITEPEKPHITH
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Pacnonoxenne: Onumnuiickuil napk, paiion YaosH,
ITexun, KHP

Jata crpourenbcrsa: 20032008 rr.

Apxutekrtop: Herzog & de Meuron, JIlu Cunras,
Xy[0’KECTBEHHBII KOHCYIbTaHT Al BoiBoi
Bmectumocts: okono 91 000 3pureneit
KoncTpyknusi: cranbhble GpepMbl 001IelH JUIMHOM
36 kM, 42—45 TBIC. TOHH

Pucynok 7 — Craguon Beijimg National Stadium (Kurait)

Pucynox 8 — Craguon Beijimg National Stadium, KOHCTpyKLIUH 000JI0UKH

OmnbiT npoektupoBanust Beijimg National Stadium HanisigHO MOKa3bIBaeT BO3MOXKHOCTH ITOKa3bIBa-
€T BO3MO)KHOCTH CIIO)KHBIX ITPOCTPAHCTBEHHBIX CTaJbHBIX KOHCTPYKIMH MPHU HEPEKPHITUH CBEPXOOJBIINX
HpOJIETOB M OKa3bIBAET 3aMETHOE BIIMSHHE Ha PAa3BUTHE COBPEMEHHON Ha pa3BUTHE COBPEMEHHOH CITOPTHB-
HOW apXUTEKTYPHL.

CpaBHHTEJbHBIN AHATH3 CHOPTHBHBIX COOPY:KEHHIH ¢ OOJBIIENPOJETHBIMH KOHCTPYKIHSIMH.
CpaBHHTENbHBIH aHAIN3 PACCMOTPEHHBIX OOBEKTOB IMO3BOJISIET BBISIBUTH OCHOBHBIE KOHCTPYKTHBHBIC TOJI-
XOZIbI K TIEPEKPBITHIO OOJBIINX MPOJIETOB B COBPEMEHHOW CIIOPTUBHON apXUTeKType. HecMoTps Ha pasnuuus
B MaciITabax v apXUTEKTYPHBIX PELICHUSX, BCE PACCMOTPEHHBIE COOPYKEHHsI 00BbEANHSIET IPUMEHEHHE TPO-
CTPAHCTBEHHBIX METANIMYECKNX KOHCTPYKIHH, 00eCIeunBaomnX (HOPMHUPOBAHNE KPYIHBIX OE30MOPHBIX
MpOCTpaHCTB. /71 HAIVISTHOTO COMOCTABICHUS] KOHCTPYKTUBHBIX OCOOCHHOCTEH OOBEKTOB COIOCTABJICHA
CpaBHHUTENbHas TabIHIA 2.

CpaBHHTEIIBHBIN aHAM3 MOATBEPIKAAET aKTYaIbHOCTh IPOCTPAHCTBEHHBIX METAUIMYECKUX KOHCTPYK-
IIMH, TO3BOJISIONINX MEPEKPBIBATH OOJIBIIIE TIPOJIETHI O€3 IMPOMEKYTOUHBIX OITop. PaccMOTpeHHBIE TpUMepEI
JIEMOHCTPHPYIOT IIHUPOKOE pa3HO00pa3ue KOHCTPYKTUBHBIX PELICHHH — OT ()EPMEHHBIX CHCTEM JIO0 CIIOMKHBIX
00O0JIOYKOBBIX CTPYKTYp M TPaHC(HOPMHUPYEMBIX MOKPHITHH. [IpnMeHeHne mogoOHBIX TEXHOJIOTHH crocol-
CTBYeT (POPMUPOBAHMIO KPYIHBIX MHOTO(MYHKIIMOHAJIBHBIX MPOCTPAHCTB M TOBBIIIACT IKCILIyaTallHOHHYIO
THOKOCTh CHOPTHBHBIX 0OBEKTOB.

3akJoueHue. B xone mccienoBaHUsS BBISIBICHBI XapaKTEPHBIE OCOOCHHOCTH OOJBIICTIPOJICTHBIX KOH-
CTPYKTHBHBIX CHCTEM B COBPEMEHHOH CIIOPTHBHON apXWTEKType: MCHOJIB30BaHNE IPOCTPAHCTBEHHBIX Me-
TAJUTMYECKUX KOHCTPYKIHH U TpaHC(HOPMHUPYEMbIX HOKPBITHH MO3BOJSET (hOPMHUPOBATh MACIITAOHBIE 0€3-
OIIOPHBIE MPOCTPAHCTBA U PACIIUPSATH (PyHKIIHOHAIEHBIE BOSMOKHOCTH CIIOPTHUBHBIX COOPYKEHHH.
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Tabnuia 2 — CpaBHUTENIbHBIN aHAINU3 OOJBIICTIPOJIETHBIX CIIOPTHBHBIX COOPY KECHHIA

Bmectumocts .
OO0BexT Crpana veer ’ Turmel KOHCTPYKLIUI OcobeHHocTH

Hecyuii MHOrOoypoBHEBBIH KeJe30-
Azattyk Arena Keoipreizcran 51000 GeToHHBIN Kapkac. [IpocTpaHCTBEHHBIE
MeTanIeckue hepmbl

TTokpeiTue TpUOYH
OOIBIIIM TIPOIETOM

Hecymmumii MHOTOYpOBHEBBIH JKene300e-
TOHHBIN Kapkac. [IpocTpaHCTBEHHBIE
MeTaundeckue pepmbl ¢ TpaHCHOpPMHU-
pyeMoii kposieit

Astana Arena Kazaxcran 30 000 PasznBmkHas KpoBist

JKene300eTOHHBIH KapKac TPHOYH U ITPo-

Beijing National Kurait 91 000 CTpaHCTBEHHas cTalibHast 000s04ka pa- | CioxkHas MpoCTpaH-
Stadium caJia U3 CBEPXIPOYHO CTaJH KOHCTPYK- | CTBEHHAs CTPYKTypa
TUBHO HE3aBUCHUMBI IpyT OT Apyra
Manas apena . .. MHorogyHKIHo-
Merannnueckuii kapkac ¢ 001er4éHHbI-
nM. J[. Omyp3a- | Keipreizcran 5000 HaJbHAS CIOPTHUBHAS
MU DJIEMCHTaMH IMOKPBITHUSA
KOBa apeHa
OU3KyIBTypHO- o o
YIARIYP JKene3zo00eTOHHBIN 1 CMEIIAHHBIH Kapkac. | MHOTOQYHKIHO-
0300POBUTEIb- N
. KsIpreizcran 3000 Bonbuienponerneie ¢pepmbl ¢ 00JIeryéH- | HaJIbHAs CIIOPTHUBHAS
HBIH KOMIIJIEKC
HBIMH 3JIEMEHTaMH TTIOKPBITHS apeHa
«l"azmpom»

3apyOexxubie mpumepsl — Beijing National Stadium u Astana Arena — 1eMOHCTPUPYIOT BBICOKUI YpO-
BEHb PA3BHUTHUS apXUTEKTYPHO-KOHCTPYKTHBHBIX PEIICHUI HAa OCHOBE CIIOKHBIX IPOCTPAHCTBEHHBIX METa-
JIMYECKHUX CHCTEM M aJalTUBHBIX MOKPBITHH.

AHanmn3 0TEUeCTBEHHOH MPAKTHKH MOKa3bIBaeT, 4To B KBIPreI3cTaHe COBpEMEHHBIC COOPYIKEHHS TaKKe
MOCTETIEHHO HAYMHAIOT BHEAPATHCS B CTPOUTENLCTBO. [Tokazarenbhblil mpumep — Azattyk Arena, rie npume-
HEHBI 00JIerYEHHBIC KOHCTPYKTUBHBIC CHCTEMBI: TIPOCTPAHCTBEHHBIH METaNIOKapKac U CUCTeMEI (epM. B Ha-
CTOsilIIee BpPeMs IIaBHBIM MPHUHLIUIIOM MOCTPOCHHUS OONBLISTIPOJIETHRIX COOpy)eHul B Kbipreizctane sBis-
eTcs MPUMEHEHHNE 0ONErYeHHBIX KapKACHBIX KOHCTPYKTUBHBIX CHCTEM Ha OCHOBE METaJUIOKapKaca W CHCTEM
hepm.

JlanmpHelitiee pa3BUTHE CIIOPTHBHON apXUTEKTyphl KBIpreI3cTana BO MHOTOM CBSI3aHO ¢ 6oJiee MIMPOKUM
OCBOCHHEM COBPEMEHHBIX HH)KEHEPHO-CTPOUTEIHLHBIX TEXHOIOTHH pa3BUTHEM U 0OJiee CIOKHBIX POCTpaH-
CTBEHHBIX CHCTEM METAJUTOKOHCTPYKIHUH ¢ TpaHCHOPMHUPYEMBIMHU aJalTHBHBIMA 2JIEMEHTaMH.

[Mocrymmna: 16.03.2026; penensuposana: 03.03.2026; mpunsita: 31.03.2026.
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