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3arnaBue

RUS
BJIMSIHUE IITOPMOBOM HAI'PY3KU HA IIOBPEXXIEHHOCTb MATEPUAJIA
HECYIINX KOHCTPYKINU KAPKACHOI'O 3JAHIA

ENG
INFLUENCE OF STORM LOADS ON DAMAGE OF BEARING CONSTRUCTIONS
MATERIAL OF A FRAME BUILDING

AHHOTaIUS

RUS
HpI/IBOI[I/ITCSI METOAMKA ONPEACICHUA TUHAMUYCCKUX HaHpﬂ)KCHI/Iﬁ B OITACHOM CCYCHHHU KOJIOHHBI
OT JIEHICTBHS pa3IMYHBIX BETPOBBIX HATPY30K, AHATU3UPYETCS HAKOIIEHHAs! OBPEXIEHHOCTD
MaTepuaia KOHCTPYKIHUHU. HOKa3aH0, YTO AUHAMHUYCCKasA acropTusanus, H606X0,Z[I/IMa$[ I10CJIC
3€MJIeTp${CGHI/II71 cpenHeﬁ M CHJIBHOM HMHTCHCHUBHOCTH, TOJKHA BBIITOJIHATBHCA TAKXKE ITOCTIC
MIPOAOJLKUTEIIBHOT'O BO3Z[CfICTBPI$[ HITOPMOBLIX Harpy3ok.

ENG
The article provides a method of determining the dynamic tension in the dangerous section of the
column from the action of various wind loads, analyzes the accumulated damage of the
construction material. It is shown that the dynamic certification required after earthquakes of
medium and strong intensity should also be carried out after long-drawn-out effect of storm loads.

Konsl

VJIK
699.84
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KapKacHoe 3aHne 4 COOCTBEHHBIC KoJieOaHUss 4 dYacToTa COOCTBEHHBIX Koyeba-
HUH 4 BETPOBBIC HArPY3KH 4 HAKOIUICHHE MOBpexkIcHHI @ ycramocts ¢ frame
building & flexural and torsional vibrations ® wind loads ® damage accumulation  fatigue
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RUS
TEXHHKO-SKOHOMH‘-IECKICIFI AHAJIN3 ABYXIIOACHOI'O BUCAYEI'O IIOKPBITHA N3
IMEPECEKAIOINXCA HUTEN HA 3BAMKHYTOM KPVYIJIOM KOHTVYPE, U30OI'HYTOM B

3arnaBue ITPOCTPAHCTBE
ENG
TECHNICAL AND ECONOMIC ANALYSIS OF A BIPOLAR SUSPENDED ROOF WITH
CROSSING CABLES ON A CLOSED ROUND CONTOUR CURVED IN SPACE
RUS
[IpuBeneHsl pe3yabTaThl aHAIN3A BIMSHUS TEOMETPUYECKUX XapaKTEPUCTHUK IBYXIOsIC~- HOTO
BHUCSAYETO MOKPBITUS U3 MEPECEKAIOIUXCA HUTEW HA 3aMKHYTOM KpPYTJIOM KOHTYpE Ha €ro TEXHUKO-
skoHOMHUYeckue nmokazatenu (TII).
AHHOTaIUSA ENG
The article presents the results of analysis of the influence of geometric characteristics of a bipolar
suspended roof with crossing cables on a closed round contour on its technical and economic
indicators.
Konpr VIK

624.014

KoueBsie ciioBa

IIBYXIIOSICHOE BUCSTUEE IOKPHITHE 4 HamnpsbkeHHO-Aedopmupyemoe coctosaue (HC)
MOKpBITUST @ runepOonnueckuii mapadonou @ suspended roof @ roof stress-deformed
condition @ hyperbolic paraboloid

1
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2
Kupcanos, H. M. Bucsiane u BautoBsle koHcTpyKmu / H. M. Kupcanos. - Mocksa : Crpoiinzaar,
1981.-217¢

3
CchlIKH Kupcanos, H. M. Bucsiane nOKpsITHS IPOM3BOACTBEHHBIX 31anuii / H. M. Kupcanos. - Mockaa :
Crpoitmsaat, 1990. - 124 ¢
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Merammmueckue koHcTpykuun / FO. U. Kyaumus [u ap.]. - Mocksa : Ctpoitmzaat, 2007. - 682 ¢
5
Tpymes, A. I'. I[IpocTpaHCTBEeHHBIE METAJUTMYECKHE KOHCTPYKIUH : yue0. mocobue 1yt By3oB / A.
I'. Tpymes. - Mocksa : Ctpoiiuzgar, 1983. - 215 ¢. : un
®duHaHCcHpOBaHUE
JHara moctymnenust  (12.01.2019
PyOpukn
Daitnbl 2.pdf

HNuapexc-Texer

RUS
Cy1iecTByOIHe BUCSIHE TOKPHITHS B (POPME CETIOBHIHBIX OPTOTOHATIBHBIX CETOK B OCHOBHOM B
Ka4eCcTBE OMOPHOTO KOHTYPa MMEIOT WK PopMy Kene300eTOHHBIX HAKIIOHHBIX ePEeCeKaOIIINXC S
apoK, Win (GopMy KPYIJIOTO HITH JUTUITHISCKOTO KOJIbI[, H30THYTOTO B TIPOCTPAHCTRE
OTHOCHUTEIILHO TOPU30HTATBHBIX OCEH, a MPOJIETHBIC KOHCTPYKIIMU HMEIOT OPTOTOHATIBHYIO CETKY
W3 HECYIIUX U CTAOMIM3UPYIOIIUX HUTEH, 00pa3yroux MOBEPXHOCTh B hopMe ceria.

RUS

Pasnen CTPOUTEJIbHBIE KOHCTPYKLIMH, 3[IAHUSI U COOPY)XEHUS
Crpanu1s 25.32
Tun crateu RAR

Astop 1

RUS
I'PUI'OPBLEB  IOpuit CeméHoBIY
OI'BOY BO «Hmkeropoackuit rocy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBIN YHUBEPCUTET»
yus-gri@rambler.ru
Poccus, 603950, r. H. HoBropon, yn. Unbunckas, 1. 65
KaHJ. TeXH. HayK, Ipod. Kaheapbl apXUTEKTYpPbI
ENG
GRIGOREV Yury Semyonovich
Nizhny Novgorod State University of Architecture and Civil Engineering
yus-gri@rambler.ru
65, lljinskaya St., Nizhny Novgorod, 603950, Russia
candidate of technical sciences, professor of the chair of architecture



javascript:openElement(9278888,'005RUSDAT')
javascript:openElement(9278888,'005RUSDAT')
javascript:openElement(9278888,'005RUSDAT')
javascript:openElement(9278888,'005RUSDAT')
javascript:openElement(9278888,'005RUSDAT')
javascript:openElement(9278888,'005RUSDAT')
javascript:openElement(9278888,'005ENGDAT')
javascript:openElement(9278888,'005ENGDAT')
javascript:openElement(9278888,'005ENGDAT')
javascript:openElement(9278888,'005ENGDAT')
javascript:openElement(9278888,'006RUSDAT')
javascript:openElement(9278888,'006RUSDAT')
javascript:openElement(9278888,'006RUSDAT')
javascript:openElement(9278888,'006RUSDAT')
javascript:openElement(9278888,'006RUSDAT')
javascript:openElement(9278888,'006RUSDAT')
javascript:openElement(9278888,'006ENGDAT')
javascript:openElement(9278888,'006ENGDAT')
javascript:openElement(9278888,'006ENGDAT')
javascript:openElement(9278888,'006ENGDAT')
javascript:openElement(9278888,'006ENGDAT')
javascript:openElement(9278888,'006ENGDAT')
javascript:openElement(9278888,'008CD1DAT')
javascript:openElement(9278888,'008CD1DAT')
javascript:openElement(9278888,'009ANYDAT.1')
javascript:openElement(9278888,'009ANYDAT.1')
javascript:openElement(9278888,'009ANYDAT.2')
javascript:openElement(9278888,'009ANYDAT.2')
javascript:openElement(9278888,'009ANYDAT.2')
javascript:openElement(9278888,'009ANYDAT.2')
javascript:openElement(9278888,'009ANYDAT.3')
javascript:openElement(9278888,'009ANYDAT.3')
javascript:openElement(9278888,'009ANYDAT.4')
javascript:openElement(9278888,'009ANYDAT.4')
javascript:openElement(9278888,'009ANYDAT.5')
javascript:openElement(9278888,'009ANYDAT.5')
javascript:openElement(9278888,'009ANYDAT.5')
javascript:openElement(9278888,'009ANYDAT.5')
javascript:openElement(9278888,'009ANYDAT.6')
javascript:openElement(9278888,'009ANYDAT.6')
javascript:openElement(9278888,'010DAT.1')
javascript:openElement(9278888,'010DAT.1')
javascript:openElement(9278888,'010DAT.2')
javascript:openElement(9278888,'010DAT.2')
javascript:openElement(9278888,'010DAT.2')
javascript:openElement(9278888,'010DAT.2')
javascript:openElement(9278888,'010DAT.3')
javascript:openElement(9278888,'010DAT.3')
javascript:openElement(9278888,'010DAT.3')
javascript:openElement(9278888,'010DAT.3')
javascript:openElement(9278888,'010DAT.4')
javascript:openElement(9278888,'010DAT.4')
javascript:openElement(9278888,'010DAT.5')
javascript:openElement(9278888,'010DAT.5')
javascript:openElement(9278888,'010DAT.5')
javascript:openElement(9278888,'010DAT.5')
javascript:openElement(9278888,'014DT1DAT')
javascript:openElement(9278888,'014DT1DAT')
javascript:openFile('2.pdf')
javascript:openFile('2.pdf')
javascript:openElement(9288796,'001RUSDAT')
javascript:openElement(9288796,'001RUSDAT')
javascript:openElement(9288796,'004001RUSA01DAT')
javascript:openElement(9288796,'004001RUSA01DAT')
javascript:openElement(9288796,'004001RUSA02DAT')
javascript:openElement(9288796,'004001RUSA02DAT')
javascript:openElement(9288796,'004001RUSA03DAT')
javascript:openElement(9288796,'004001RUSA03DAT')
javascript:openElement(9288796,'004001RUSA04DAT')
javascript:openElement(9288796,'004001RUSA04DAT')
javascript:openElement(9288796,'004001RUSA05DAT')
javascript:openElement(9288796,'004001RUSA05DAT')
javascript:openElement(9288796,'004001RUSA06DAT')
javascript:openElement(9288796,'004001RUSA06DAT')
javascript:openElement(9288796,'004001ENGA01DAT')
javascript:openElement(9288796,'004001ENGA01DAT')
javascript:openElement(9288796,'004001ENGA02DAT')
javascript:openElement(9288796,'004001ENGA02DAT')
javascript:openElement(9288796,'004001ENGA03DAT')
javascript:openElement(9288796,'004001ENGA03DAT')
javascript:openElement(9288796,'004001ENGA04DAT')
javascript:openElement(9288796,'004001ENGA04DAT')
javascript:openElement(9288796,'004001ENGA05DAT')
javascript:openElement(9288796,'004001ENGA05DAT')
javascript:openElement(9288796,'004001ENGA06DAT')
javascript:openElement(9288796,'004001ENGA06DAT')

Agtop 2

RUS
DATEEB Banepuii Banepresuu
®I'BOY BO «Hmxeropoackuii rocy1apCTBEHHBIH apXUTEKTYpPHO-CTPOUTENbHBIN YHUBEPCUTET)
yus-gri@rambler.ru
Poccust, 603950, r. H. Horopog, yi. MnbuHckast, 1. 65
acc. Kaepbl apXUTEKTYPHI
ENG
FATEEV Valery Valerevich
Nizhny Novgorod State University of Architecture and Civil Engineering
yus-gri@rambler.ru
65, lljinskaya St., Nizhny Novgorod, 603950, Russia
assistant of the chair of architecture

3arnaBue

RUS
HPUCIIOCOBJIEHME CYIIECTBYIOINX ®YHIAMEHTOB JIJIS1 CTPOUTEJIBCTBA
JABYXOTAXHOI'O XMJIOTI'O JOMA C KAPKACHOU KOHCTPYKTUBHOU CUCTEMOU
ENG
ADAPTATION OF EXISTING FOUNDATIONS FOR CONSTRUCTION OF A TWO-STOREY
DWELLING HOUSE WITH A FRAME STRUCTURAL SYSTEM

AHHOTaIUS

RUS
[IpuBeneHs! pe3yIbTaThl HATYPHBIX 00CIIEI0BaHHH CYIIECTBYIOMNX (YHIaAMEHTHBIX KOHCTPYKIHH,
BKJTIOUAIOIINX PACUEThl HECYIIEH ctocoOHOCTH OypOHAOUBHBIX CBaii, KOTOPHIC BBI- IBUIN
HECOOTBETCTBHUE MPOECKTHOTO PEIICHHS HAJ3¢MHOM YacTH JOMa HOCTPOCHHOMY (YHIAMEHTY.
[Tokazana nenecooOpa3HOCTs COXPaHEHUS M MPUCTIOCOOICHNUS CyLIeCTBYIOMIET0 (pyHAaMEeHTa K
KapKacHOW KOHCTPYKTUBHOM cucteme noma. [lpeanosxeHHble HHKEHEPHBIE PELLCHMUS,
MpeIyCMaTPUBAIOIIUE COXPAHEHUE U HCIOIb30BAaHHUE CYIIECTBYIOMIETO (DyHAaMEHTA, MO3BOIMIN
COKpPAaTUTh CPOKU U CTOMMOCTD CTPOUTEILCTBA 00BEKTA.

ENG
The article presents the results of field research of existing foundation structures, including
calculation of bearing capacity of bored cast-in-place piles, which revealed discrepancy of the
design of the above-ground part of the house with its foundation. Expedience of preserving and
adapting the existing foundation to the frame structural system of the building is shown. The
proposed engineering solutions, providing for the preservation and use of the existing foundation,
allowed to reduce the time and cost of construction.

Konsr

VK
69.059:624.15+(728.84)

KnroueBsle crioBa

CBalHBIA QyHIaMEHT € TIPYHT € KOHCTPYKTHMBHas cucrema 4 nedopmaiuu € paspy-
menne € pekoHcrpykius ¢ pile foundation € soil @ structural
system & deformation @ destruction 4 reconstruction

1
I'puropses, 0. C. Jlepopmariuu 2-3TaxKHOTO 3AaHUS TayHXayca B CTPOSIIEMCS] MUKPO- TOPOJIE B
Hwxeroponckoii oonactu / 10. C. I'puropses, B. B. ®atees // VII Beepoccuiickuii pectunaib

HayKd : ¢0. 1ok / Hukerop. roc. apXuTekTyp.-CTpouT. yH-T. - Hmxanit Hosropon, 2017. - C.
339-343

2
CchUIKH I'puropses, 0. C. PekoHcTpykius pyHAaMEHTOB Ae)OPMHUPYIOMIETOCs IBYXITAKHOTO TayHXayca /
10. C. I'puropses, B. B. ®atees // 16 Poccuiickuii apXUTEKTYpHO-CTPOUTENEHBIH GOpYyM : Tp.
Hayd. koH(}. / Hmwxkerop. roc. apxut.-ctpouT. yH-T. - Hmwxuuit Hosropon, 2018. - C. 10-13
3
CIT 24.13330.2011. Cpaitable hyHAaMEHTEHI : YTB. IpHKa3oM M-Ba perHoHAILHOTO pa3BuTHs Poc.
®Deneparmu ot 27.12.2010 : BBoA B 1. 20.05.2011. - MockBa, 2014. - 90 c. - (AkTyanu3upoBaHHas
penakuust CHull 2.02.03-85)
duHaHCHPOBaHHE
Hara moctymnenus (12.01.2019
Py6puxu
Daibl 3.pdf

Nunexkc-Teker

RUS
B mocnenxue necsatuneTrs GONBIIYIO MOMYJIIPHOCTh B Poccuy nproOpeno HHANBHAYaIbHOE
CTPOUTENILCTBO: CTPOSITCS IEPEBSHHBIE I0Ma, KAMEHHBIE, KAPKACHBIE, J0OMa CO CMELIaHHBIMU
KOHCTPYKTHBHBIMU cUcTeMaMH. [10omyIipHOCTh HHANBHAYAIBHOTO CTPOUTENHCTBA OOBSICHSIIOT
HECKOJIbKMMH IIPHYHHAMH, U3 KOTOPBIX TIIABHBIMH, 110 YBEPEHHIO NIPEACTABUTENCH HHPM,
CIELHUATU3UPYIOLIMXCS Ha IPOEKTUPOBAHUH U CTPOUTEIBCTBE HHAMBHYaIbHOIO KHJIbS,
SIBIISTIOTCS: SKOHOMUSI ()HTHAHCOBBIX CPEJICTB, HEOOIIBIIION CTPOK CTPOHUTEIHCTBA, HEOOSA3aTEILHOCTD
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OKCHEPTU3BI IIPOCKTHBIX peHIeHPIfI. I/ICKyH_IeHI/Ie BO3MOKHOCTBIO COKOHOMHUTD 4aCTO IIPUBOJUT K
TIOSIBJIEHUIO HA CBET €€ OAHOI'0 «AO0JITOCTPOSA» C COOTBETCTBYIOLIUM YAOPOKAHUEM
CTPOUTEILCTBA.
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RUS
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CrpaHuisl
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3arnasue

RUS
O BJIMSHKM KOMITBIOTEPHOI MOJIEJIN V3JIOB KOHCTPYKIMIA C
TEIUVIOTEXHUYECKOM HEOJJHOPOJHOCTBIO HA TOYHOCTD TEIUIOTEXHUYECKIHX
PACYETOB

ENG
ON THE INFLUENCE OF A COMPUTER MODEL OF STRUCTURES WITH
THERMOTECHNICAL HETEROGENEITY ON THE ACCURACY OF THERMOTECHNICAL
CALCULATIONS

AHHOTAIUA

RUS
[IpoBenen aHanu3 pacueToB TeMIEPATYPHBIX MOJIEH KOHCTPYKIHUHN pa3IuuHON reoMeTpuIecKon
CJIOKHOCTHU C NIOMOIIBIO IPOIrPaAaMMHOT'0 KOMILJIEKCA. HOKa3aHO, qTO HeOGXO}:[I/IMaﬂ TOYHOCTH
pacucTa TEMIEPATYPHOTO IOJIA JOCTUTACTCA COBMECTHBIM YYE€TOM CTCIICHU FeOMeT‘pI/I‘IeCKOﬁ
CJIOXKHOCTHU KOHCTPYKIIUU U KOJIMYECTBOM LIaroB CETKU MOJCIIN. )IaHLI MPaKTUYCCKUEC
PEKOMEHAAWH 10 ONPEACIICHUTIO HEOOXOAUMOTI'0 KOJIMYECTBA IIara CETKH MOJECIN 1JIsl y3JI0B
Pa3IMIHON TE€OMETPUIECKON CIIOKHOCTH. [IpruBeIeHBI TpUMEPHI OTIpeIeTIeHUs] HE0OXOIMMOTO
KOJIMYECTBA IIaroB CETKU Ha OCHOBE pCaJIbHBIX q)pal“MeHTOB 0aJIKOHHOTO U KapHU3HOI'O Y3JIOB.

ENG
The article analyzes calculations of temperature fields of structures of various geometric
complexity with the help of a computer software. It is shown that the required accuracy of
temperature field calculations is achieved by taking into account both the degree of structure
geometric complexity and the number of grid steps of the model. Practical recommendations for
determining the required number of mesh steps for structures of various geometric complexity and
examples of determining the required number of grid steps based on real fragments of balcony and
eaves structures are given.
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RUS
[IpoexTupoBaHue 31aHIIA 1 COOPYKEHHUHN TOIHKHO OCYHIECTBIITHCS C YI€TOM TpeOOBaHHUN K
OTPaXAAIOIINM KOHCTPYKIHSM, B TOM YHCJIE B [EIIX 00eCIeYeH s TeIUIO- BOH 3aIl[UTHI, 3aIIUTHI
OT TIePEyBIKHEHHS M CAHUTAapHO-THrHeHNYecKkuX TpeboBanuii. Coriacuo aeiictBytomemy CIT
50.13330 «TennoBast 3amura 3MaHUI», VIS peaan3alii JaHHBIX TPeOOBaHHI BBIMOIHIETCS pacyer
TEMIIepaTypHBIX MOJIeH Y3JI0B KOHCTPYKIHMH C TEIJIOTEXHHYECKOH HEOJHOPOIHOCTHIO.
PaznmaHBIME aBTOpaMy NPEAJIaraloTcs aHATMTHIECKHEe METOABI pacueTa pacipeeIeHIs
TEeMITepaTyp B y3Jax C TEIUIOTEXHUYECKOH HeOJHOPOAHOCTHIO [ 1-3], BMecTe ¢ Tem Goubioe
MHOT000pa3ne KOHCTPYKTHBHBIX PEHICHUI Y3II0B HE MOIaeTcss 0000MEHUIO 1 TpeOyeT
MIPUMEHEHHS IIPOTPAMMHBIX KOMITIEKCOB. K TakuM y3:71aM MOXKHO OTHECTH: THOKHE CBSI3H, aHKEPHI,
KPOHIITEIHBI, y3JI6I KPOBIIH U JIP.
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OLEHKA TOYHOCTHU ®OTOI'PAOUYECKOI'O CIIOCOBA KOHTPOJIA
BEPTUKAJIBHOCTU ITPOMBIIIJIEHHBIX JIBIMOBBIX TPYB

ENG
EVALUATION OF THE ACCURACY OF THE PHOTOGRAPHIC METHOD OF
MONITORING VERTICALITY OF INDUSTRIAL CHIMNEYS

AHHOTALWA

RUS
[IpuBeneHa METOANKA HCCIICAOBAHUS TOYHOCTH (HOTOrpaduuecKoro crnocoba onpeaeneHus KpeHa
MPOMBIINIJICHHBIX ABIMOBBIX pr6 B 3aBHCHMOCTH OT OIIMOOK OIpe€aCICHUA paCCTOSIHI/Iﬁ oT
BEPTHKAIBHOM peepeHTHON MpsMOii 10 ocH TpyOBb!I U OIIMOOK ONpeeeH s pa3Mepa OQHOTO
TIUKCEJIA MOBEPXY U IOHU3Y COOPYKEHUA. IToxa3ana METOJIUKa ONPEACIICHUA pasMEpa OAHOT'O
IINKCCJIA B MeTpH‘IeCKOﬁ CUCTEME €IUHUI] UIs1 BEPXHETO U HMKHETO CEeUeHHUI pr6LI. BrimonHeHb!
HCCIIeIOBAHUS [UIS YEThIpeX pa3IndHbIX GpoTokamep. PaccMOTpeHBI pa3HbIe Clydan paciioIOKEeHUS
pedepeHTHOH NPSIMOIT OTHOCUTEIBHO OcH TyOBl. BrIBeieHBI (OPMYJIIBI OLICHKH TOYHOCTH U AaHBI
MIPUMEPBL.

ENG
The article presents a method to check up accuracy of the photographic method for determining the
industrial chimneys heel depending on the errors in measuring distances from the vertical reference
straight line to the pipe axis and the errors in determining the size of one pixel at the chimney’s top
and bottom respectively. Methods of determining the size of one pixel in metric measuring system
for chimney’s top and bottom cross sections are given. Studies for four different photographic
cameras are described. Various positions of the reference straight line with respect to the chimney’s
axis are considered. Formulas are derived and examples are given.
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KpeH € pedepeHTHas npsivas € ¢dororpaduueckuii cocod € ommbOka € pasmep
nukcesnss ¢ heeling @ reference straight line @ photographic method ¢ error @ pixel size
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B nacrostiee Bpemst B psie ctareii [1, 2, 3, 4, 5] oOpamieno BHIMaHKe Ha JOCTOWHCTBA IIU(PPOBOH
(oTorpamMMeTpHu, MNO3BOJIAIOMINE PEKOMEHA0BATH €€ A1 HHKEHEPHO- T€0Ae3NUECKUX U3MEPEHUH
[6]. B craTbe moka3aHo, Kak ¢ MOMOIIBIO JTIOOUTETbCKUX HUPPOBBIX KAMEP MOXKHO KapAWHAIBHO
HU3MEHHTH CYIIECTBYIOIINE TEXHOJIOTUH KOHTPOJISI BEPTHUKATLHOCTH MTPOMBIIITIEHHBIX ABIMOBBIX
TpyO ¥ IPOM3BOAUTH OIIEHKY TOUYHOCTH MOJIy4aeMbIX PE3yIbTaTOB.
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RUS
0 KOCBEHHBIX CITOCOBAX OITPEJIEJIEHMS HEIPSIMOJIMHEMHOCTHU
MMOAKPAHOBBIX PEJIBCOB MOCTOBBIX KPAHOB

ENG
INDIRECT METHODS OF DETERMINING MISALIGNMENT OF CRANE RAILS OF
OVERHEAD TRAVELLING CRANES

AHHOTALUA

RUS
PaccMoTpeHbI KOCBEHHBIE CIIOCOOBI ONPEIEIICHIS HETPSIMOIMHEHHOCTH TTOKPAHOBBIX PETIHCOB
MOCTOBBIX KPaHOB, KOTOPBIE IIPENYCMATPUBAIOT B YACTHOCTH U3MEPEHHUE IPSIMOYTOJIBHBIX
KOOPAMWHAT OCEBBIX TOYEK PEIILCOB. PaCCManI/IBaIOTCﬂ Ppa3inYHbIC€ BaApUAHTBI aHAJIUTHICCKOT'O
criocoba OIpECaACICHUS BEJIMYUHBI OTKJIOHEHHH OCEBBIX TOUEK PEIALCOB OT HpHMOﬁ, COG}IHHH}OI_Ileﬁ
UX HAYAJIbHYIO U KOHCYHYIO TOYKH B IPE€ACIaX KOHTPOJIUPYEMOTO yHaCTKa KpaHOBOI'O IIYTH.
HaeTCﬂ PEIICHUE 3a/1a4 METOAaMU JIMHEHHON aJ'IFerLI nu BeKTOpHOﬁ MaTEMaTHUuKH, criocobom
OUITONIIPHON YTTIOBOM 3aCEUKH U C UCTIONF30BAHUEM PA3IIMYHBIX YTIIOB HECTBOPHOCTHU. [IprBeneHbI
YHCIOBBIC MPUMEPLI PECIICHUA 3a/1a11, BbIBEICHDI (1)OpMyJILI OLCHKH TOYHOCTH U BBIIIOJIHCHO
3HAKOBOC MOJICIIMPOBAHUEC, IIOATBEPAUBIICE ITPOCTOTY, HAAC)KHOCTD, JOCTYITHOCTh U
I/IH(i)OpMaTI/IBHOCTL npeaiaraéMbIx croco0oB peHICHUA 3a1avu. IToka3ana reoMeTpruICCKast
UHTEPpHPETAlUA METOAa HAMMEHBIIUX KBaAPAaTOB IIPU COCTABJICHUHU ITPOCKTA PUXTOBKH
IMOAKPAHOBBIX PEILCOB.

ENG
The article is devoted to indirect methods for determining misalignment of crane rails of bridge
cranes, which include, in particular, measurement of rectangular coordinates of the axial points of
rails. Various variants of an analytical method for determining deviation of the axial points of rails
from the line connecting their start and end points within the controlled section of the crane track
are considered. A solution of the problem by methods of linear algebra and vector mathematics, by
a method of bipolar angular serif and by the use of different angles of insolubility is given.
Numerical examples are presented to solve the problem; formulas are derived to evaluate the
accuracy, and symbolic simulation is performed, which confirmed the simplicity, reliability,
availability and informative value of the proposed solutions to the problem. Geometric
interpretation of the least squares method in the design of crane rails straightening is shown.
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KmroueBsie ciioBa

HETPSIMOJIMHEHHOCTh 4 OCEBBIC
TOYKH 4 KOOpAMHATHl ¢ OTKJIOHeHHs € owunOku € puxrtoBka € misalignment @ axial
points ¢ coordinates ¢ deviation ¢ error @ straightening
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Nunekc-Tekcr

RUS
KoMmiekcHbIi cuCTeMaTHYECKUH KOHTPOJIb IIAHOBO-BBICOTHOTO TTOJIOKEHHS O~ KPAHOBBIX
peIbCOB MOCTOBBIX KPAHOB IPEyCMaTPUBAET, IOMUMO MPOYETo, ONpeeSICHHE X
HEMPSAMOIMHEHHOCTH. J{J1s 3TOTO IPUMEHSETCS PSJl ClIOCOO0B HEMOCPEICTBEHHBIX MM KOCBEHHBIX
“3MepeHnid. B cBsA3M ¢ MUPOKUM BHEIPEHUEM B TIPAKTHKY WHKEHEPHO-TEOJE3MUECKUX PadoT
JJIEKTPOHHBIX TaXEOMETPOB KOMIUIEKCHBII METO TAKOTO KOHTPOJIS SIBJIAETCS B HACTOSIIEE BPEMS
OJIHUM U3 OCHOBHBIX. OH MperycMaTpuBaeT HETIOCPEICTBEHHOE ONpeIeieHIe KOOPIUHAT X, Y, Z
OCEBBIX TOYEK IMOJIKPAHOBEIX penbcoB [1, 2, 3]. [1o 3HaUeHHAM X B 'y MOXHO NIPOKOHTPOIHPOBATH
MPSIMOJTMHEHHOCTD PENbCOB IpapUIeCKUM WA aHATTUTHYECKUM CIocoboM. B craTthe
paccMaTPUBAIOTCS Pa3INUHBIC BAPHAHTHI AHATUTUYECKOTO CIOCO0a ONPECICHHUS BETUIUHBI
oTkioneHuit 11,2,3,..., n oceBbIX TOYEK perbea 1, 2, 3,..., n oT npsAaMoit 0-n, COSTUHSIONICH X
HavyalbHY!0 0 1 KOHEUHYIO N TOYKH KOHTPOJIUPYEMOro yyactka (puc. 1).
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RUS
AKTYAJIBHBIE ITPOBJIEMbI OBECIIEUEHU A BE3OITACHOCTU U KAUECTBA B
CTPOUTEJIbCTBE

ENG
ACTUAL PROBLEMS OF SAFETY AND QUALITY IN CONSTRUCTION

AHHOTALUA

RUS
ITpoBomutcst aHanu3 GpakTOpOB, BIMIIONMX Ha OE30MIaCHOCTh M Ka4eCTBO 0OBEKTOB
CTPOUTEIILCTBA, TAKHUX KaK IMOJHOTA U JOCTaTOYHOCTh Tpe60BaHI/II71 MPaBOBbLIX HOPMATUBHBIX
JOKYMEHTOB U METOIOB MOATBEPKIACHUSA COOTBETCTBUA. OTMeuaeTcss CHUKEHHUE YPOBHS Ka4€CTBa
1 6€30I1aCHOCTH 00OBLEKTOB CTPOUTEJIBLCTBA IO MPUYUHE HEAOCTATOYHOCTU UJIK HENTOJTHOTHI
HOPMATUBHBIX TpeOOBaHMI M TpeOOBaHHUI K KOHTPOIIO U MeHekMeHTY. [Ipeanaraercs mis
MOBBIIIEHHUS OE€30ITACHOCTH M Ka4eCTBa 0OBEKTOB CTPOUTEIILCTBA UCIIOJIB30BAaTh aHAJIU3 PUCKOB Ha
JTarax NpoeKTUPOBAHUA U CTPOUTEIILCTBA B COYETAaHNU C KOHTPOJIEM U MOHUTOPHUHI'OM HeﬁCTBHﬁ
10 UX CHUIKCHUIO B paMKax HeJ’IeHaHpaBHeHHOﬁ HUHTErpanu CUCTEM MCHEP)KMEHTA.

ENG
The article analyzes factors influencing safety and quality of construction objects, such as,
completeness and adequacy of requirements of legal normative documents and methods for
conformity assessment. The decrease of the level of quality and safety of construction objects due
to insufficiency or incompleteness of regulatory requirements and monitoring requirements and
management is stated. It is proposed to use risk analysis during design and construction stages
combined with controlling and monitoring measures undertaken for their reduction through
targeted integration of management systems to improve the safety and quality of construction
objects.
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RUS
JlesaTenbHOCT cTpoHTeabHOT0 KoMIuiekca ¢ 2003 roxa Bonuia B chepy IpHUMEHSHUS
®DenepanpHoro 3akoHa Ne 184-03 «O TexHUYECKOM perylIupoBaHUN». B c¢Bs3u ¢ aTUM
HOPMaTUBHBIE JOKYMEHTBI, OTHOCAIINECS K CTPOUTEILHOMY KOMIIIEKCY, OBUIH IIPUBE/ICHBI B
COOTBETCTBHE C TpeOOBaHUAMHE 3aKOHA. B cooTBeTcTBHU ¢ YKa3oM [Ipesunenrta PP ot 23.05.1996
r. Ne 763 HOpMaTHBHBIE JOKYMEHTEHI, B TOM YHCIIE CTPOUTEIBHBIC HOPMBI, BEIITYIIEHHBIC IOCIIE
1993 roga u He MpOIIEALIIE IPOLEYPY OMyOINKOBAHNS, UMEIH PEKOMEHIATETIbHBINA XapakTep 1
¢axtuueckn 10 2005 roga cTpouTenpHas oTpacib paboTaia B CIOBHAX OTCYTCTBUSI HOPMaTUBHBIX
TOKYMEHTOB, COJIEpIKaIiX 00s3aTenbHbie TpeboBanusa. B 2005 roay BCTymu B cuity
«["pamoctpoutenbHsiii kogeke Poccuiickoit deneparnuu» ot 29.12.2004 Ne 190-@3. B 2007 rony
6611 puHAT GenepanbHblii 3akoH Ne 315-03 «O caMoperynpyeMbIX OpraHH3aHsIX»,
BO3JIAraBIINX HA CAMOPETYINPyeMBbIe OPTaHU3aiH 00I3aHHOCTH pa3pabaThIBaTh CTAaHAAPTHI H
MIPaBHJIA U CBOMX WIEHOB - CTPOUTEIBHBIX OPTaHU3AIH - H KOHTPOJIUPOBATh UX HUCIOIHEHHUE, TO
€CTh OTBETCTBEHHOCTH 33 Ka4€CTBO paboT mepe- XOAMIa ¢ Ha30PHBIX TOCYJapCTBEHHBIX OPTaHOB
Ha caMy CTPOUTENbHYIO OTpacisb [1].

RUS
Paznen TEIVNIOCHABXEHUE, BEHTWIALIW A, KOHANMITUOHNPOBAHUE BO3/IYXA,
I'’ABOCHABXXEHUE 1 OCBEHIEHUE
CtpaHUIBI 58-63
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OKCEPI'ETUYECKUE XAPAKTEPUCTUKHU CX)KATOI'O BO3JIYXA
3aryaBue ENG
EXERGY CHARACTERISTICS OF COMPRESSED AIR
RUS
[IpencraBieHbl SKCEPreTUUECKUE XapAKTEPUCTUKU CXKATOTO BO3/1yXa IIPU €0 pa3IUuYHbIX
AHHOTAIHS JABJICHUAX U TEMIIEpATypax.
a ENG
The article presents exergy characteristics of compressed air at its various pressures and
temperatures.
Konpr YAK

69:536.7

KmroueBsie crioBa

9Kceprusi 4 TOJHAs SKCeprusi € CXKaThlii BO3Ayx ¢ Teriota € m300apHOE

OXJIAXKJICHHUC * TEPMUUYECCKas COCTaBJIAOIIAas SKCEPIrunu € MexaHUYecKas CoCTaBJiArOIIas
skceprun ¢ exergy @ full exergy € compressed air 4 heat @ isobaric cooling ¢ thermal
component of exergy € mechanical component of exergy
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RUS
[Ipu annabaTHOM C:KaTHH BO31yXa (KaK U JIFOOOTO IPYTroro ra3a) ero IKCeprus BO3pacTaeT Ha
BEJINYMHY 3aTPadeHHON TEXHMYECKOH paboTHI U onpexnensiercs: ypaBHeHueM (1):

RUS

Pasnen TEIIJIOCHABXEHUWE, BEHTUJIALMA, KOHAULUIMOHUPOBAHUE BO3/1Y XA,
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CtpaHUIBI 63-69
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Astop 1
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AHAJIN3 5OOPEKTUBHOCTU UCIIOJIb3OBAHMA KOT'EHEPALIMOHHBIX
TEXHOJIOI'MI1 B KOTEJIbHBIX YCTAHOBKAX

ENG
ANALYSIS OF EFFICIENCY OF USE OF COGENERATION TECHNOLOGIES IN BOILER
HOUSES INSTALLATIONS

RUS
PaccMoTpeHa TeXHOIOTHSI KOMOMHUPOBAHHOH BBIPAOOTKH TEIIOBOH M JIEKTPUIECKOH SHEPTUH B
MapOBOI MPOMBIIUIEHHOH KOTEIBHOM MyTeM IepeBoaa B peskuM padoTel MuHU-TOL]. BersiBnena
3¢ PeKTUBHOCTH MPUMEHEHHUsI MAPOBOY MPOTUBOAABICHIECKON TYpOHHBI, HCIIONB3YIOLIEH

AHHOTaIUA CcOpPOCHYIO SHEPTHIO PEAYKIIHOHHO-OXIaUTEIHON YCTaHOBKU KOTEJIFHOH.
ENG
The article considers technology of combined heat and power generation in a steam industrial
boiler house by switching to the mini-CHPP operation mode. The efficiency of using a steam back-
pressure turbine operating on waste energy of a reduction-cooling unit of a boiler house is revealed.
Konpr VIAK

696.42+662.6

KmoueBsie ciioBa

KOT€HEPALTMOHHBIE TEXHOJIOTUU * TIPOMBILJICHHBIC KOTCJIbHBIC * rmapoBas
TypOuna ¢ shdexTuBHOCT, 4 cogeneration technologies # industrial boilers ¢ steam
turbine & efficiency
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COOTBETCTBHU C (enep. 3akoHoM OT 28.06.2014 Ne 172-03 «O cTpaTernyeckoM IIaHUPOBAHUH B
Poccuiickoii @enepanumny. - Peskum nocryma : http://www.lse.ac.uk/Granthaminstitute/ wp-
content/uploads/laws/1594%20Russian.pdf

2
Ceptcn INonueanos, B. U. T'ocynapcreenHas nonmruka B temiosHepreruke / B. 1. [TonmmBanos //
KommynaneHbIi kKoMiieke Pocenn. - 2013. - Ne 9
3
JleGenena, E. A. Munu-TOL] Ha 6a3e kpriHO KoTenbHOU / E. A. JleGenesa, A. 1. Connatos, B.
B. SI30B1ieB // Benukue peku-2015 : tp. kourp. 17-ro Mexxaynap. Hayd.-ipom. ¢o- pyma : B 3 T. /
Hwxerop. roc. apxurekryp.-cTpout. yH-T.- Hmwxuauit Hosropon, 2015. - T. 3. - C. 68-71
DuHaHCUPOBaHUE
Hara moctymnenus  (23.01.2019
PyOpuku
Daiinbl 9.pdf

Nunekc-Tekcr

RUS
Hawnbonee sHeproaGeKTHBHON SBIsIETCS KOMOWMHUPOBAHHAS BHIPA0OTKA TETIO- BOH H
9NIEKTPHYECKOH SHEepruH, KoTopas B Poccuu npeacTaBieHa B OCHOBHOM
TETIOAIEKTPOLeHTpasiMU. OTHAKO 110 JaHHBIM CTaTUCTHKH, 0JIS TEIUIOTHI, TPOU3BEACHHOI Ha
T3I] 3a nocnegnaue 20 xet, ymeHsImmIacs ¢ 59 no 48 %. B coorBeTcTBHE ¢ DHEpreTHIecKoit
Crparerueii Poccun Ha iepuos 10 2035 rona [1] poas TOLI B mpou3BoACTBE TEMIOTH OyAeT
CHIDKAThCSI, B TOM YHCIIE 33 CUET Pa3BUTHS CHCTEM KOTeHepalyy Ha 0a3e CyIeCTBYIOIMX
KOTEJIBHBIX.

RUS
Paznen TEIUVIOCHABXEHUE, BEHTUWIALN A, KOHAMLIMOHNPOBAHUE BO3JIYXA,
I'’ABOCHABXXEHUE 1 OCBEIHIEHUE
CrpaHuibl 70-76
Tun cratbu RAR
RUS
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Agtop 1 KaHJl. TEXH. HayK, JOL. Kadeaphl TEI0ra30CHa0KeH s

ENG
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rvkondratev@mail.ru
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acCIiupaHT Kadyeupm TEIUIOra30CHA0KEHUS
ENG
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Nizhny Novgorod State University of Architecture and Civil Engineering
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3armaBue

RUS
TIOBBIIEHUE S®®EKTUBHOCTU UCTIOJIb30BAHNUS AJILTEPHATUBHOI'O BUJIA
TOIJIMBA (IPEBECHBIX OTXOJIOB, TOP®A) TIOJ] AEMCTBUEM
SJIEKTPOMATHUTHOI'O OJISI CBEPXBBICOKUX YACTOT (CBY)

ENG
IMPROVING EFFICIENCY OF USE OF ALTERNATIVE FUEL (WOOD WASTE, PEAT)
UNDER THE ACTION OF ELECTROMAGNETIC FIELDS OF SUPERHIGH FREQUENCIES
(SHF)

AHHOTaIUS

RUS
HpeZ[CTaBJ'IeHLI PE3YIbTAThl SKCIEPUMEHTAIILHBIX I/ICCJ‘IeZ[OBaHI/Iﬁ BOS[[CfICTBI/IH
JIEKTPOMArHUTHOTO MOJISI CBEPXBBICOKHUX YacToT (nanee - CBY) Ha 06pa3isl TBEpAOTO TOIIINBA
Pa3HbIX (bpaKL[I/Iﬁ H BIAXXHOCTH. B X04€ MPOBEACHHBIX I/ICCJ'IGI[OBaHI/Iﬁ BbIIIOJIHEHEI 3aMEPhI ToJIeH
pacrpeeNicHUs] TEMIIEpaTyp BO BIAKHBIX 00pa3iiax, OMpeesieHO BPEMsI UX CYIIKHU 10 3HAYCHHIMA
BIXXHOCTHU 3-5 %, BpeMsI IO BO3TOPaHMs, TEMIIEpPaTypa BO3TOPAHHUS 110]] IEPHOAUICCKUM 1
nocToAHHBIM felicTBueM CBY-us3nydenus. OnpeneneHa oKymaeMocTh JAHHOTO 000pYIOBaHUS.
Crenal BBIBOJ O BO3MOXKHOCTH Pa3pabOTKU M YHU(PHUKALUHN TUIIOBBIX MPOCKTHBIX PELICHUHA
npearonounoit kamepsl (I1IK) ¢ CBU-renepaTopaMu B 3aBUCHMOCTH OT TPeOYyeMOi MOIITHOCTH
KoTenbHOU yctanoBkH (KVY).

ENG
The article presents the results of experimental studies of the effect of a microwave electromagnetic
field on samples of solid fuel of different fractures and moisture content. In the course of the
studies, measurements were made of the fields of temperature distribution in wet samples, the
drying time was determined to a moisture content of 3 to 5%, the time to ignition, and the
temperature of ignition under periodic and constant exposure to microwave radiation. The payback
of the given equipment is determined. A conclusion is made that it is possible to develop and unify
typical design solutions for a pre-furnace chamber with microwave generator

Konasr

VK
662.63

KnroueBsle crioBa

OyHKep-/103aTop 4 BO30OHOBIsIEMBbIE HCTOYHUKH SHepun (B11D) € anbrepHaTHBHEBIC BUABI
TorIBa 4 cBepxBblcokue yacToTsl (CBU) € mpenromounas kamepa € CBY-

reHepatop 4 MarHeTpoH € IpPEBECHEIC OTXOAbI € 1poBa ¢ TOp(d € BIEKTPOMArHUTHOE
none @ momsipusaius @ batching hopper @ renewable sources of energy (RES) @ alternative
types of fuel @ ultrahigh frequencies (microwave frequencies) @ pre-furnace

chamber @ microwave generator € magnetron ¢ wood

waste @ firewood @ peat @ electromagnetic field @ polarization
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OpnHuM 13 (HaKTOpOB pa3BUTHA SKOHOMHKH Poccuiickoii dexepanuu, npuoOpeTaomumM B
HAacTosIIee BpeMs Bce Oobliee 3HaUCHHeE, ABISIETCS SHeprocoepexerne. IToMy CHOCOOCTBYIOT
COKpAIIIeHHE CHIPhEBOI 0a3bl TS IPOM3BOICTBA SHEPTHHU M IIOCTOSHHO BO3PACTAIOIIME 3aTPAThl Ha
TOCTaBKY TOILIMBA K MeCTaM ero notpebiienus. [Ipu cymecTByrOnUX TeMIax NoTpeoieHus,
YUYHUTBIBAs 3aI1acbl HEBO30OHOBIIIEMOr0 OPraHMYECKOro TOIuINBa (Yriist, HeTH, rasa),
rapaHTHPOBAHHO yJIOBJIETBOPHUTH 3aMIPOCHl MUPOBON SHEPTETUKH MOYKHO JIMILb 32 CUET
MPUMEHEHHS] HHHOBAILMOHHBIX TEXHOJIOTUH TTOTy4EeHHs SHEPTUH U3 BO30OHOBISIEMBIX HCTOYHUKOB
sHepruu (BUD) u BTopHUHBIX 2HEpreTHIecKux pecypcos (BOP).
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3arnaBue ENG
INTENSIFICATION OF PROCESSES OF REMOVAL OF SEDIMENT IN THIN-LAYER
SEDIMENTATION TANKS USING ULTRASOUND
RUS
W3nosxeHBl OCHOBBI TEOPUH aKyCTHUECKHUX KOJIEOaHHUH, paCCMOTPEHa BO3MOKHOCTD UX HC-
TIOJIb30BaHUA B CUCTEMAaX BOAOIIOATOTOBKH U OYUCTKH CTOYHBIX BOA, MPUBEIACHO TEOPETUIECCKOC
000CHOBaHNE IPUMEHEHHUS YIBTPa3ByKa Il HHTEHCU(HUKALINY ITPOIecca CIOI3aHus U yIaJICHUS
OcCaZlka B COOPYXKEHUAX TOHKOCJIOWHOTO OTCTAaNBaHMSI.
AHHOTAITUS ENG
In the article fundamentals of the theory of acoustic oscillations are described; possibility of their
use in water treatment and wastewater treatment systems is considered; theoretical substantiation of
ultrasound application for intensification of sediment slippage and removal process in thin-layered
sedimentation structures is given.
Konsr YAK

628.543:621.357

KmoueBsie ciioBa

0Ca/IoOK CTOYHBIX BOJ] € TOHKOCJTOHHBII OTCTOMHHK 4 YIbTpPa3ByK € aKyCTHUECKHUE
koebanuss ¢ sewage sludge  thin-layer sedimentation tank 4 ultrasound 4 acoustic
vibrations
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RUS
J1i1s1 nHTEeHCHHKAUY TEXHOJIOTHUECKUX TIPOIIECCOB B CUCTEMaX BOZOIIOATOTOBKY U OUHCTKH
CTOYHBIX BOJ IPUMEHSIOT pa3iIniHble PU3NKO-XUMUYECKUe (HaKTOPBI BO3ACHCTBHA: 00paboTKa
XUMHYECKHMH pPearcHTaMM, MeXxaHnueckas BUOpanus, BO3IeHCTBHE MArHUTHBIM HOJIEM,
MPUMEHEHHUE aKyCTHYECKHX KoyiebaHuil U apyrue. s Hac mpecTaBisieT MHTepec UCIOJIb30BaHUE
AKyCTHYECKHX KoJieOaHHMil B ccTeMax 00pabOTKH BOJIbI KaK OJHOTO M3 HEePCIEKTUBHBIX METO/IOB,
HO HE HaIlle/IIEro IHPOKOro MPUMEHEHHS Ha IIPaKTHKe. 3Ha4YaIbHO BONIPOCH! TAKOTO PO/
OTHOCHJIMCH K OJJHOMY U3 Pa3JIeNIOB aKyCTHKH, OJJHAKO CO BPEMEHEM JIaHHBIi pa3ziell pa3poccs u
CTaJl CaMOCTOSATENIBHON 00JIACTBIO HAYKH, U3 KOTOPOii, B CBOIO OYepe/lb, BBIICIUINCH
MOJIEKYJIIpHAs U KBaHTOBas aKyCTHKU. MoOJIeKyIIsipHasl aKyCTHKa H3ydaeT B3auMOJIeHCTBHE
c1a0bbIX aKyCTHYECKUX BOJIH C BEIIECTBOM, KOTOPOE OOBIYHO HE MPUBOAUT K XUMHUECKOH PEaKIin
B cpezie. B3anMopeiicTBIE 3BYKOBBIX KBAHTOB-()OHOHOB JIPYT C JPYTOM, C SIIPAMH aTOMOB H C
9NIEKTPOHAMU SBIISIETCS 0OBEKTOM HCCIIEJOBAHNS KBAHTOBOH aKyCTHKH. B 3aBUCHMOCTH OT
IIMANa30Ha YaCTOT aKyCTHYECKHE KOJIeOaHus IoIpa3eisloTCs Ha:
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ecology and chemistry

3arynaBue

RUS
PA3PABOTKA PEAKIIMOHHOI'O OBOPYJIOBAHMS JIJIS1 JECTPYKTUBHOM OUUCTKU
CHJIBHO OKPAIIEHHBIX CTOYHBIX BOJ] TEKCTUJIBHBIX [TPOU3BOJCTB

ENG
DEVELOPMENT OF REACTION EQUIPMENT FOR DESTRUCTIVE TREATMENT OF
HIGHLY COLORED WASTEWATER AT FLAX INDUSTRY ENTERPRISES

Au"HOTaLUA

RUS
[TpuBoxauTCs onmcaHue ycaoBHuid paboTHI peakTopa-HeWTpaau3aTopa B IIPOM3BOACTBEHHBIX
YCJIOBUAX, 1aHO O6OCHOBaHI/Ie Bmﬁopa KOHCTPYKIIMOHHBIX MaT€pHrajioB, OIIPEACICHa HeO6XOZ[I/IMa$I
JUINHA peaKTopa—HeI‘z’ITpanmaTopa, BpEMs KOHTAaKTa OqHHIaeMOﬁ CTOYHOM BOJIbI, BBITIOJIHCH
HpO'«IHOCTHOfI pacueT €ro OCHOBHLIX 2JIEMEHTOB, O6e‘laﬁKH, JHUIIA.

ENG
The article describes operating conditions of a reactor-catalyst in the production environment; the
rationale for the selection of structural materials is given; the required length of the reactor-catalyst
and the contact time of the waste water under treatment are defined; strength calculation of its main
elements, shell and bottom is made.

Konpr

VJIK
628.543

KoueBsie ciioBa

LIETIOYHOM THAPOIN3 ¢ afacopOLUs OPraHUYECKHX BEUIECTB € IOALICTaYNBaHHEC € PEAKTOp
H/IeaJIbHOTO BHITCCHEHUsT € ofOedaiika € 1HMINE € ICHTPaJbHBII peakTop 4 cTajbHas
cTpyxeuHas 3arpy3ka @ alkaline hydrolysis @ adsorption of organic

substances 4 alkalization @ reactor top @ shell @ bottom 4 central reactor @ steel chip
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Wunexc-Teker

RUS
Be16op BHIa 1 IPHHIMITHAIEHOM KOHCTPYKIMH aliapaTa-peakTopa o HelfTpanu3aniuy CTOYHBIX
BOJI, COAEPIKAIMUX OONBIIOE KOJINIECTBO TPYIHO OKHCIIIEMBIX OPTAaHWIECKUX COSIMHEHN,
OTIPE/ICIICHNE U PacieT ero OCHOBHBIX Pa3MepoB, 00beMa CTPY)KEUHOH 3arpy3KH, MapKu
HNPUMEHAEMbIX KOHCTPYKLIHOHHBIX MaTEpUaIOB U IPYTUX HEOOXOAUMBIX apaMeTpOB Ul pacueTa
Ha [IPOYHOCTb SABJIAETCS JOCTATOYHO CIOXKHOMU 3a/1aueli MpyU NPOEKTHPOBAHNH OYHCTHBIX
COOPYKEHUH TeKCTUIBHOTO POU3BOICTBA.

Paznen
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CraThst COEP)KUT MaTepHaIbl OKIaaa, CACIaHHOTO H 0JOOPEHHOT0 Ha 3aceqannu HaydHo-
TeXHHYecKoro coBera Bepxue-Bomxkckoro 6acceitnoBoro okpyra (BBEBY) BT. Moukap-One 28
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CbCMOK U TUCTAHIIUOHHOI'O 30HANPOBAHU 3emiu III/I(i)pOBLIX MOJCIIAAX COBPEMEHHOTO pem)e(ba
(LIMP), HameueHbI IepCHIEeKTUBE YTOYHEHHUS (PpaKTaIbHBIX pa3MEPHOCTEH MOPPOMETpHUIECKUX
napameTpoB Ha 6a3ze LIMP c orieHKo# X H3MEHEHHH 3a MPOLIEIINE TOIbI
JKCIUTyaTauuu.Marepuan npeaHa3HadeH Ui UCIOIb30BAHUS B BOJOXO3HCTBEHHOH EATENbHOCTH
BBEBY kak nononsenue B reonHpopmarronnsie cuctems (IMC) «Mopdomerpust
BOJOXPAaHUIIHNIIL.

ENG
The article contains materials reported at the meeting of and approved by the Scientific and
Technical Council of the Upper Volga basin district (UVBWD) on February 28, 2019 in the city of
Yoshkar-Ola. The article presents the results of determination of fractal dimensions of the main
morphometric parameters of the Upper VVolga reservoirs using cartographic (design) data;
information on the digital models of modern terrain (DEM) prepared by echo sounder surveys and
remote sensing of the Earth and assessment of their changes over the past years of operation are
given.The material is intended for use in water management activities of the BBWTH as an
addition to the geographic information systems (GIS) “Morphometry of reservoirs”.
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Volga @ reservoirs  digital models # coastlines @ mirror areas 4 bottom

relief & fractality indicators ¢ prospects
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RUS
K Bepxseit Boxire otHocsaT BepxueBomkckoe, MiBanpkoBckoe, Yrimuckoe, PeiOunaCKOE,
I'oppkoBckoe, Yebokcapckoe Bogoxpanunuma. CripaBoyHble JaHHBIE 0 HUX [1, 2, 3] mpuBeeHsI B
Tabn. 1. UeTblpe mocneqHUX HaXOATCs B BeaeHnN BepxHe-Bomkckoro 6acceifHoBOro BOIHOTO
yrpasieHus [2].
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RUS
®PAKTAJIBHBIN IIOJIXO/T K AHAJIM3Y IIPOLIECCOB PA3BUTHS TEPMOKAPCTOBBIX
O3EP

ENG
FRACTAL APPROACH TO THE ANALYSIS OF THE PROCESS OF THERMOKARST
LAKES DEVELOPMENT
RUS
[Toxazana (pakTanbHOCTH MPOLIECCOB PA3BUTHS TEPMOKAPCTOBBIX 03€p Ha ceBepo-BocToke Poccun
BCJICACTBHUEC OTTAaMBAHUA BEYHOM MEP3JI0THI B OCHOBAHUU U HA MECTHOCTAX C ITOJIMTOHAJIBHO-
AHHOTaLlI/ISI JKUJIBHBIMU JIbAAMH.
ENG
Fractality of the processes of thermokarst lakes development in the North-East of Russia due to
thawing permafrost in the base and in the areas with polygonal-vein ice is shown.
Konpl YIK

551.343

KmoueBsie ciioBa

BEYHAs MEp3JIoTa 4 TEPMOKAPCTOBHIC 03¢pa @ pa3BUTHE € (PpaKTaIbHBIN
anamu3 @ permafrost @ thermokarst lakes @ development @ fractal analysis
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RUS
CeBepo-BocTok Poccuu noBepKeH BIMSHUIO CypOBOTO KJIMMaTa U 3aHAT BeUHOU Mep3iioToi [1].
B aroli yacTH cTpaHBl MHOTO 03¢p, 00pa30BaBIINXCS B pe3ysbTaTe TepMokapcTa [2]. B cratse
roka3ana (pakTaJIbHOCTB MPOIECCOB PA3BUTHS TAKUX 03€P B PA3IMUHBIX MEP3JIOTHO-
Te0JIOTUYECKHUX YCIOBHUSAX.
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3armaBue

RUS
HMXEI'OPOACKAA APXUTEKTYPHAS PECTABPALIMOHHAS IKOJIA B XX B. (HA
OCHOBE OIIbITA BOCCTAHOBJIEHUS KAMEHHBIX ITAJIAT XVII -
HAYAJIA XVIII BB.)

ENG
NIZHNY NOVGOROD ARCHITECTURAL RESTORATION SCHOOL IN THE XX
CENTURY (BASED ON THE EXPERIENCE OF RESTORATION OF THE STONE
CHAMBERS OF THE XVII - EARLY XVIII CENTURIES)

AuHoTanus

RUS
PaCCMOTpCH NEPpUOJ| pa3BUTUA HPI)KeFOpO)ICKOﬁ peCTaBpaL{HOHHOﬁ IIKOJIBI, CBSI3aHHEBIH C
MIPOEKTHO-CTPOUTENBHOM JeATeNIbHOCThIO '0ppKOBCKOM pecTaBpannoHHON MacTepckoil B 1950-
1980-x roxax. [IpoaHanu3upoBaHbl METOANYECKUE MTOIXOIBI, PEATH30BAHHBIC TIPH
BOCCTaHOBJICHHUHU APEBHUX NMaAMATHUKOB HUXKXETOPOACKOTO I'paKJaHCKOT0 U MOHACTBIPCKOT'O
3014yecTBa - KameHHBIX XUibIX nanat XVII - gagama XVIII Bexos. Crenanbl BBIBOIABI O BIMSAHUN
HayYHO-METOJUUECKUX [TOIX0JJ0B HUKETOPOICKON pecTaBpallMOHHON HIKOJIBI COBETCKOTO MepHoja
Ha pa3BUTHE NPAKTUKU HIDKETOPOJCKON pecTaBpalliy Ha MOCIEAYIONIMX dTanax.

ENG
The article considers a period of development of the Nizhny Novgorod restoration school,
associated with the design and construction activities of the Gorky restoration workshop in the
1950s-1980s. Methodological approaches implemented during restoration of ancient monuments of
Nizhny Novgorod civil and monastic architecture - stone residential chambers of the XVII - early
XVIII centuries are analyzed. Conclusions about the impact of scientific and methodological
approaches of the Nizhny Novgorod restoration school of the Soviet period on the development of
the practice of Nizhny Novgorod restoration at subsequent stages are made.

Konsr

VIIK
72.035+72.036(470.341-25)

Kinrouesrle cioBa

['oppKOBCKas pecTaBpalliOHHAs MacTepcKass € METOJHMKa HaydyHOH
pecraBpaiii € KoHcepBaiis € (parMeHTapHas pecraBpaius ¢ Gorky restoration
workshop  methods of scientific restoration 4 conservation  fragmentary restoration
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RUS
Pa3BuTHe HMKErOPOACKON apXUTEKTYPHOM pecTaBpaliMOHHON MKOJIbI B XX BEKE CBA3aHO C
MPOEKTHO-TIPOU3BOCTBEHHON JESITENHHOCTHIO I OpbKOBCKOM clierManbHON HAy4HO-
pecTaBpanroHHOH mpomn3BoacTBeHHOM MacTepckoit ("CHPIIM). O6pa3oBannas B 1957 romy
MacTepcKasi cTaja OJZHON U3 3HAYMMBIX PECTaBPAIlMOHHBIX OpraHU3aIMil CTPaHbl C COOCTBEHHON
Pa3BHUTOI MPON3BOJCTBEHHOM 62301, MPOBOJUBIIIEH MUPOKUIT CIIEKTP paboT MO HCCIETOBAHUIO,
(ukcanuu U coxpaneHuro Hacieaus. B mepuon 1950- 1990-x ro10B MacTepckoit ObUTH TPOBEACHBI
BOCCTaHOBHTEJIbHBIC PaOOTHI Ha OoJiee 70 MaMATHUKAX HCTOPUH M KyJIbTYphI TOPOJa U 00JIacTH
[1]. OmBIT KOMIUIEKCHOTO W3y4YEeHHUSI apXUTEKTYPHOTO HACIIEAUS TAJl OCHOBY A (POpMUPOBaHUS
COOCTBEHHBIX HAYYHO-METOJHMYECKUX IPUHIUIIOB U MOAX0A0B K OPraHH3AI[MN U TIPOBEICHHUIO
HAay4YHO- UCCIIEIOBATENbCKHX, IIPOSKTHBIX M POU3BOACTBEHHBIX PA0OT B OTHOIICHUH PA3TUIHBIX
KaTeropuil maMsTHUKOB.
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3arnasue

RUS
APXUTEKTYPA MOHACTBIPEH XIX - HAUAJIA XX BEKA HA TEPPUTOPUH
OPEHBYPI'CKOM I'YBEPHUU

ENG
THE ARCHITECTURE OF MONASTERIES OF THE XIX - EARLY XX CENTURY ON THE
TERRITORY OF THE ORENBURG PROVINCE

AHHOTAIUA

RUS
PaccmarpuBaercs pacripoctpaneHne Ha Tepputopun OpeHOyprckoii ry0epHHN eMHOBEPUSCKUX
LIEpPKBEH W MOHACTBIPEH. AHAM3UPYIOTCIITATBICTPOUTEIHCTBANOCOOCHHOCTH apXUTEKTYPHI
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YAQJICHHOI'O BOCerCGHCKOTO CANMHOBEPYCCKOTO MOHACTBIPA. PeKOHCprI/IpyeTCH COCTOSAHHUC
apXHUTEKTYpbl MOHACTHIPS B KoHIE XIX - Havane XX BekoB. Hanbomee moapoOHO 1O aBTOPCKUM
obMepaM 1 HEMHOTOYMCIICHHBIM HCTOYHHKAM PEKOHCTPYUPYETCS apXUTEKTypa IIIaBHOTO cobopa
Bockpecenus 'ociogust.

ENG
The article examines the spreading of common faith churches and monasteries on the territory of
the Orenburg province. Stages of construction and specific features of architecture of the remote
Resurrection common faith monastery are analyzed. The state of the monastery’s architecture in the
late 19th and early 20th century is reconstructed. The architecture of the main Cathedral of the
Resurrection of the Lord is reconstructed in most detail according to the author’s own survey and
few available sources.
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KmroueBsie cioBa

YKPCIUICHHBIC JIMHUU Ka3auybUX erHOCTeﬁ ¢ nocenenns HoBoli muann € 3aKOHOMEPHOCTH
(bopmuposanus u ocobennoctu wianuposku @ fortified lines of Kazak fortresses @ settlements
of the New line @ regularities of formation and peculiarities of planning
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RUS
3HAYUTENHHYIO YaCTh OTAAICHHBIX KyJIbTOBBIX KOMIUIEKCOB Ha TEPPUTOPHH OBIBIICH
OpeHOyprckoii rybepHuH COCTaBIIsIIN €JUHOBEPUECKHEe MOHACTRIpHU. EnHOBEpHE - 3TO
nosiBuBIeecs B 1795 rony HampasieHHe cTapooOpsI4ecTBa, CTOPOHHUKK KOTOPOTO MPU3HABAIN
Biacth MockoBckoro ITarpuapxara. Hanbosnee aBTOpUTETHBII B peTHOHE HCTOPHK LIEPKBH
Openbyprekoro kpast konua XIX Bexka Hukonait Muxaiinosuu YepHaBckuii oTMedan, 4To B 3TOM
pEeTHOHE eMHOBEpHE OBLIO PacIPOCTPAHEHO ele ¢ ABaanaThix ronos XIX Beka [1, c. 158].
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OTAIIbI ®OPMHWPOBAHUSA NHAYCTPUAJIBHOM APXUTEKTYPHOU CPE/IbI B
YCJIOBUAX CPEJHUX [TPOMBIIIJIEHHBIX T'OPOAOB CUBP
3arnaBue ENG
STAGES OF FORMATION OF INDUSTRIAL ARCHITECTURAL ENVIRONMENT UNDER
CONDITIONS OF AVERAGE INDUSTRIAL CITIES OF SIBERIA
RUS
PaCCManI/IBaIOTCSI NpEeANOChUTKH O6pa30BaHI/I${ Cp€AHUX MPOMBINIICHHBIX T'OPOJOB CI/I6I/IpI/I BO
B3aMMOCBA3U C IMMOJIUTHICCKUMU U CONUAJIBHO-3KOHOMUYECKUMU ITpoLecCaMu, KOTOPLIE, B CBOIO
ouepep, ONPEACTIA OCHOBHBIE 3Tarbl (HOPMHUPOBAHUS APXUTEKTYPHOU CPEIbl TOPOJIOB U
AHHOTAIs MIpEIONpPENEININ JAIbHENIINE IIYTH €€ paSBI/ITI/IEﬂNG
The article considers prerequisites for formation of medium-sized industrial cities in Siberia in
connection with political and socio-economic processes, which, in their turn, determined main
stages in the formation of the architectural environment of cities and predetermined further ways of
its development.
Konasr YAK
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nanamadT € MpPOMBIIUIeHHAs apxuTekTypa 4 architectural environment @ style
features @ average industrial city of Siberia # stages of formation # industrial
heritage @ industrial landscape # industrial architecture
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OCOBEHHOCTHU (DOPMOOBPABOBAHI/{H B UCJIAMCKOU APXUTEKTYPE HA
[MPUMEPE MAPOKKAHCKNUX MEYETEU
3armnaBue ENG
FEATURES OF SHAPING IN ISLAMIC ARCHITECTURE ON THE EXAMPLE OF
MOROCCAN MOSQUES
RUS
PaccMarpuBarotcst ocobeHHOCTH (hOpMOOOPA30BaHUS B HCIAMCKON apXUTEKTYpe, a TAaKKe
XapaKTEPUCTHUKU, KOTOPBIC MO3BOJIAT aalITUPOBATE UCIIAMCKOE apXUTEKTYPHOE HACJIEAUE K
6I)ICTpBIM HU3MCHCHUAM IIUBUJIIN3AlIH. OTpa)Ka;[ KYJIbTYPHYIO CaMOOBITHOCTH B YPOBCHBb
TBOPYCCTBA U OCTCTHUKH, APXUTEKTYpa CTABUT 3alavy 3alllUIIATh NOJJIMHHOCTD 3TOI0 HACJICAUs OT
BJIMAHUA APYTUX apXUTEKTYPHBIX HaCHoeHHﬁ, KOTOPBIC MBITAOTCA U3MEHUTDH OpI/IFI/IHaJ'II)HHﬁ
AHHOTaIII/I}I 00K TPpaAUOHUOHHOI'O UCIIAMCKOI'O ropoaa. Ocob0€e BHUMaHKE YACIEHO U3YYCHHUIO MEYeTeH.

ENG
The article is devoted to the study of the peculiarities of forming in Islamic architecture, as well as
characteristics that allow adaptation of Islamic architectural heritage to rapid changes of
civilization. Reflecting the cultural identity and level of creativity and aesthetics, the architecture
sets the task of protecting authenticity of this heritage from the influence of other architectural
layers, which are trying to change the original look of a traditional Islamic city. Particular attention
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is paid to the study of Mosques’ features.

Konpr

VIIK
726.2+72.03(64)

KiroueBsie ciioBa

HCITaMCKasl apxXUTeKTypa € ocobeHHocTH GpopMooOpazoBanus € Mmeuers 4 islamic
architecture @ particular forms € mosques

1
Salima, Naji. Art et architectures berbéres du Maroc: atlas et vallées présahariennes / Naji Salima. -
Eddif, 2009. - 203 p

2
Bceo6mas ucropus uckyccts. B 6 T. T. 2, xH. 2. UckyccTBo Cpennux BekoB / b. B. Beiimaps, 1O.
J1. Konnuuckuil [u ap.]. - Mocksa : HckyccrBo, 1961. - 957 ¢

CchUIKH 3
Anb-Abanun, Axmen Myxrap. Ucropus Anpanycun u Mapokko / Axmen Myxrtap Anb- Abaau. -
beiipyt : U3a-Bo Apa6. Bospoxaenue, 2000. - 368 c. [Apabekuii]
4
Ben , Youcef Brahim. Introduction a I’histoire de I’architecture islamique / Youcef Brahim Ben. -
Alger : Office des Publications Universitaires, 1994
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HWupexc-Texer

RUS
VcnaMcKoe apXUTEKTYPHOE HaCleIue - 9TO [UBHIN3ALHOHHOE 60raTCTBO, KOTOPOE HY)KHO Oepeys,
UCCIIeJ0BaTh U U3y4aTh. BO MHOTOM HCIaMcKasi apxUTeKTypa GopMHUpoBaiach MO/ BIUSHUEM
Kopana. bonbmioii mHTEpec ¥ IEHHOCTH MPENCTABIAIOT CO00i MeueTn. MedeTh sSBIseTcs
PEIMTHO3HEIM COOpY)KEHHEM 11 cOOpa MyCyIbMaH JUIsl COBEPIICHHS MOJIUTB H PETUTHO3HBIX
putyanos. [Ipu 5ToM MedeTs Moria OpaTh Ha cedst oOlecTBeHHbIe QyHKIMU. B MeueTn Moriu
MIPOXOANTH COOpaHMs, a TAKKe Ha TEPPUTOPUH MEUETH OCYIIECTBISIETCS] OOIEHHUE JIIO/ICH.

Paznmen

RUS
TEOPUSA 1 UCTOPUA APXUTEKTYPBIL, PECTABPALIMA 1 PEKOHCTPYKIUA
NCTOPUKO-APXUTEKTYPHOI'O HACJIEAWA

CrpaHulbl

133-140

Tun craTeu
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RUS
APXUTEKTYPHBIN KOMIIIEKC YCAJIbBbI CTPOI' AHOBBIX B HUDKHEM HOBI'OPOJIE

3arnasue ENG
ARCHITECTURAL COMPLEX OF THE STROGANOVS’ COUNTRY ESTATE IN NIZHNY
NOVGOROD
RUS
AHaNMM3UPYIOTCS TAIBI CO3aHus ycaab0bl KaK BOTIMHHON KOHTOPEI CTPOraHOBBIX. Y CTAHOBJICHBI
aBTOP MPOEKTa MOCTPOCK U KPEMOCTHBIE MacTepa, CTpouBLIKe ycaas0y B 1825-1829 rr.
AHHOTaAIUA ENG
The article analyzes stages of construction of the country estate as the Stroganovs’ private office.
The author of designs and serf masters-builders constructing the country estate in 1825- 1829 are
identified.
Konpr VIAK

711:72.03(470.341-25)

Kirouersie ciioBa

ycagpba € BOTYMHHAS KOHTOpa 4 KpemocTHble MacTepa € Hmkuuit Hosropox € country
estate @ private office ® serf masters-builders @ Nizhny Novgorod

1
Paxmanuna, E. H. Ycags6a Mapeuno. [Tamarauk TBopuectBa kpenocTbix / E. SI. Paxmanuna, 1O.
B. Tpy6unos // CtpoutenscTBo u apxutekrypa Jlenunrpaza. - 1973. - Ne 2. - C. 32-33

2

Lano6anoBa, B. A. Ycans6a Mapsuno. /IBa Hagama 1811-2011 / B. A. Llano6anoBa. - CaHKT-
[erepOypr : Ommsep, 2011.-53 ¢

3
ymunxun, C. M. ApxuTeKTypHO-IIpocTpancTBeHHOe hopmupoBanue Hikuero Hosropoxa XIII -
Havyana XX BB. / C. M. Hlymunkun, A. C. lllymunkus ; Hiokerop. roc. apXuteKkTyp.-CTpOUT. YH-T.

Ceptman - Hmwxanit Hosropon, 2010. - C. 54-55
HAHO (Uentp. apxus Hmwxerop. o6i.). @. 30. 01"11. 37. O.4675
HAHO (Uentp. apxus Hmwxerop. o6i.). @. 30. 0151. 38. 1. 6537
IHAHO (Ilentp. apxus Huxerop. o6i.). @. 762. gn. 1. 1.1013
LHAHO (Ilentp. apxuB Huxerop. 06:1.). @. 762. C7)rl. 707. 1. 1847
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Nupexc-Teker

RUS
Ycanp6a CTporaHOBBIX pacroyiokKeHa B 3aMalHOM JyacTH paiioHa ObiBiiero HikHero mocana u
3aHUMAET OTBETCTBEHHOE MECTO Ha PoxkaecTBEeHCKOM yiuile. Y caan0a sBIAETCs [ICHHBIM
MaMSITHUKOM PYCCKOM apXUTEKTYPhl U IPalOCTPOUTENILCTBA MEPHOA KIIACCULIM3Ma NEPBOI
nosioBuHbBI XIX Beka; ¢ 1960 r. cocTOMT Ha TOCY/IapCTBEHHOM 0XpaHe Kak 00BEKT KYJIbTypHOIO
HaCJIe TN PETHOHATILHOTO 3HAYCHHSL.

RUS
Paznen TEOPUSA U UCTOPUA APXUTEKTYPBI, PECTABPALIA 1 PEKOHCTPYKINWA
NCTOPUKO-APXUTEKTYPHOI'O HACJIEM
CtpaHuLbl 140-146
Tun cratbu RAR
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3armaBue

RUS
HOBBIE LIM®POBBIE TEXHOJIOI'MH AHAJIM3A ®OPMbI OFbEKTOB APXUTEKTYPLI 1
TTN3AMHA

ENG
NEW DIGITAL TECHNOLOGIES OF ANALYSIS OF OBJECT FORMS IN ARCHITECTURE
AND DESIGN

AHHOTaIUS

RUS
PaccmatpuBaroTcss HOBBIE METOIBI aHaH3a HOPMBI OOBEKTOB IIPEAMETHO- IPOCTPAHCTBEHHOM
Cp€abl, MIOKa3aHa CTCIICHL PE3YJIbTaTUBHOCTH Ip€aJIara€MbIX METOAOB, IIPUBOAATCS OCO6CHHOCTI/I
3PUTEJILHOT'O BOCIIPUATUA 06’E,CKTOB.

ENG
Consideration is given to new methods of image structure analysis, efficiency level of proposed
methods is illustrated, and peculiarities of visual perception of objects are described.

Konsl

VJIK
519.712.2:681.3.019

KmoueBsie ciioBa

BU3yalIbHOE
BOCIIpUSITHE € CTPYKTypa € KapTHHA 4 BblYMCIcHHC € mnuKkcen € 1ser 4 Vvisual
perception & structure @ picture € computation @ pixel @ colour

1
[lanosan, A. B. Teopus popmanpHOit koMnosunuw : yue6. nocobue s By3os / A. B. Illanosann. -
Kazans : [Iuzaiin-keaptan, 2016. - 175 ¢

2
MurtbkuH, A. A. O BIUSHUM CTPYKTYPbI MH()OPMAIIMOHHOTO MOJIS HAa OPTaHN3ALUI0 3PUTEIHLHON
Ccbliku
IIesATEeTBHOCTH OIepaTopa-HaOroaaTes : apToped. AuC. ... KaH.. nel. Hayk / A. A. MUTBKHH. -
Mocksa : 1967.-26 ¢
3
MurtbkuH, A. A. IUCKyCCHOHHBIE aCTIEKThI ICHXOJIOTHH U Gu3Hosornn 3peHust / A. A. MUTbKUH //
INcuxonornueckuit xyprai - 1982. - T. 3. Ne 1. - C. 31-42
®duHaHCcHpOBaHUE
JHara moctymnenust (22.12.2018
PyOpukn
Daitnbl 20.pdf

Wunexc-Teker

RUS
B TexXHONOTHSAX apXUTEKTYPHOTO TBOPUECTBA, B IPOrpaMMax 0O0yUEHHS apXUTEKTOPOB U
pa3paboTKax HOBBIX KOMITBIOTEPHBIX CPENICTB APXUTEKTYPHOTO IPOSKTUPOBAHUS CETOTHS
OKa3aJich BOCTPEOOBAHHBIMY MPHHIMITHAIEHO HOBBIE METO/BI aHa3a HOpMBI 0OBEKTOB
IpEAMETHO-TIPOCTPAHCTBEHHOM cpepl. HecMoTpst Ha To, uTo (hopMa HCTOPHUESCKU BCera Oblia B
0JI€ 3PEHUS ApXUTEKTOPOB, TU3aiHEPOB, XyJOKHUKOB, B HAIIM JAHU B IIPOLEAYpax OLIEHKH
(GbopMBI Bee ellle MPUCYTCTBYET O KOHIIA HEHCCIIe0BaHHAS CUTYaIlHsl.

RUS

Paznen APXUTEKTYPA 3E[AHI/II7I 1 COOPYXEHUI. TBOPYECKUE KOHIIEIINN
APXUTEKTYPHOU AEATEJIbBHOCTHU

CTpaHuLbI 147-151

Tun craTeu

RAR
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3arnaBue

RUS
CBETO/IMOJIHBIE ®ACAJIHBIE CUCTEMBI B ®OPMUPOBAHNY CBETOBOI'O OBPA3A
3JIAHUM
ENG
LED FACADE SYSTEMS IN FORMATION OF A LIGHT IMAGE OF BUILDINGS

AnHOTaNUA

RUS
PaCCMOTpCHa aKTyaJIbHas npo6neMa (l)OpMI/IpOBaHI/IH CBCTOBOI'O o6pa3a 3I[aHI/II71 C UCIIOJIb30BAaHUCM
MarepualioB, KOHCprKHHfI n 060pyz(013aH1/15{ HOBOI'O ITOKOJICHUSA B COBPEMEHHBIX CBETOMNOAHBIX
d)aca}mblx CUCTCMaX OCBCIICHUA. HpeL[CTaBJ'[eHLI MPOCKTHBIC NOAXO0/1bI K OCBECUICHUIO d)aCﬁI[OB
HCTOPUYECKUX, COBPEMEHHBIX U MHBIX 3JIaHUH U COOPYKEHUH, TPUMEHUMBIE JJI1 KOHKPETHBIX
00BEKTOB U UX 3JICMEHTOB, CHCTEMATU3UPOBAHHBIC aBTOPAMU U CBEJICHHBIC B WIJIIOCTPUPOBAHHYIO
TaOJIHILY.

ENG
The article considers an actual problem of formation of a light image of buildings using materials,
structures and equipment of new generation in modern LED facade lighting systems. Project
approaches to lighting facades of historical, modern and other buildings and constructions,
applicable to concrete objects and their elements are presented, systematized and compiled in an
illustrated table by the authors.

Kopsr

VJIK
691+628.9

KnroueBsle crioBa

CBCTOJHUOIHBIC (j)acaaHLIe CHUCTCMBbI OCBCUICHUA * MaTte€pualibl U KOHCTPYKIUH CBETOBOI'O
obopynoBanusi € mnpuemsl u 3G dexTs ocBenienus anementos 3nanuit ¢ LED facade lighting
systems @ materials and constructions of lighting equipment @ technique and effects of building
elements lighting
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Nunekc-Tekcr

RUS
VYcnoxHeHNe CONUaIbHBIX M (YHKIIMOHAIBHBIX IIPOOJIEM B apXUTEKTYpeE, BBHIOOP IIMPOKOTO
CIIEKTpa TEXHUIECKHX BOZMOXHOCTEH - XapaKTepHbIe YepThl COBpEMEHHOI0 Mupa. Vcnons3oBanne
HCKYCCTBEHHOT'O CBETa KaK HOBOT'O CTPOUTENHFHOTO MaTepHalla, OJJHOTO U3 TTaBHBIX
(hopMooOpasyIINX apaMeTpoB, HapaBHE ¢ QyHKIHE U TPaIUIIHOHHBIMU KOHCTPYKTHBHBIMU
Marepuagamu, SBIseT coboil COBpeMEHHBIE TEHICHIIMH CO3JaHHS HOBOI PeabHOCTH B
(dhopMHpoBaHHK HOUHOTO 00HKa ropoza [1]. ctopus pa3BUTHS HCKYCCTBEHHOTO OCBEILICHHUS
HACYHUTHIBACT HE OJJHO CTOJICTHE, OJIHAKO 3HAHMS 00 €ro 3BONIONNH OBUTH OTHOCHTEIBHO
HEpa3BUTHI U (parMeHTApHBL. B HCTOpHYECKOM paKypce aBTOPaMH BBIICIICHBI OCHOBHBIC STAIIbI
Pa3BHUTHS HCKYCCTBEHHOTO OCBEIICHUS OT IPEBHUX BPEMEH JI0 COBPEMEHHOTO ITEPHO/IA, A TAKKe
pacIIMpeHo NpeICTaBICHUE O HEM KaK O CPeACTBE M MaTepraiie GopMHUPOBaHHs HCKYCCTBEHHOI
CBETOBOM CpeJibl, COLUAIbHAS POJIb M 3CTETHUECKAsk LICHHOCTh KOTOPOI HEYKIIOHHO Bo3pacTaer [2].
Ha Bcex aTamax pa3BUTHs HCKYCCTBEHHOTO OCBEIICHHUS TPOUCXOIHIA MOJICPHU3ALUS HCTOYHUKOB
ocseleHus. [lapannenbHo ¢ IPUMEHEHHEM Pa3HOOOPa3HBIX IEMEHTOB B HCTOYHHMKAX CBETA
COBEPLICHCTBOBAJINCH KOHCTPYKLIMH, MaTePHAIIbl U CBETOBOE 000pyA0BaHuE. PeTpOCIeKTUBHBIH
AQHAIIM3 TI0Ka3aJl, YTO
CBETOTEXHUYECKHETCHICHIMH(OPMUPOBAHUANCKYCCTBEHHOHCBETOBONHCPEIBICBA3AHBI C
HCTIOJIb30BaHNEM HHHOBAIIMOHHBIX MOJX0A0B K CBETO/IN3alHY, HOCPEICTBOM KOTOPBIX BH3YaJIbHO
MEHSIOTCS CTETHYECKasi IEHHOCTh ¥ KOMIIO3UIIMOHHO-XYJ0)KECTBEHHBIE

Pasnen

RUS
APXUTEKTYPA 3E[AHI/II71 U COOPYXXEHHI. TBOPYECKUE KOHLIEITLUA
APXUTEKTYPHOU JEATEJIbBHOCTU

CtpaHUIBI

151-158

Tun craTeu
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3arynaBue

RUS
OCHOBHBIE ITPOBJIEMbI PEHOBALIUM XHJIOM 3ACTPOMKU 50-60-X TOOB XX
BEKA: PEKOHCTPYKIHA NI CHOC?

ENG
BASIC PROBLEMS OF RENOVATION OF THE APARTMENT BLOCKS OF THE 50S-60S
OF THE XX CENTURY: RECONSTRUCTION OR DEMOLISHING?

Au"HOTaLUA

RUS
AHaanpyeTcs{ COCTOSAHHUC THIIOBBIX XHJIBIX JJOMOB HOCTpOfIKI/I CEepEANHBI XX BCKa, ux 00BEMHO-
IJIaHUPOBOYHOE, KOHCTPYKTUBHOC PENICHUE HA ITPUMEPE HEKOTOPBIX CepHﬁ. PaCCManI/IBaIOTCSI
BapUaHTBI UX PEKOHCTPYKINUHU C TOUKHU 3PpEHUS COOTBETCTBUSA COBPEMEHHBIM Tpe6OBaHI/I$IM K
JKIJTHIIY YeJIOBEKa. 3aTparuBaeTcsl BOIPOC PEHOBAIMK OOIIECTBEHHBIX TPOCTPAHCTB HA
CENUTEOHBIX TEPPUTOPHUSIX.

ENG
The article analyzes the state of typical dwelling houses of the middle of the XX century, their
space planning and construction solution illustrated by several series. Variants of their
reconstruction in terms of modern accommodation requirements conformity are studied. The issue
of public space renovation in residential areas is addressed.
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RUS
YestoBe4eCTBO 32 MOCIEIHHIE CTO JIET COBEPIIIIO OOJBIION PBIBOK B PA3BUTHH, a B IIOCIIEIHUE
eCSATUIIeTHS HayKa, UCCIIeJOBaHMs, TEXHOJIOTHH, TOPTOBIIS YCKOPSUIM pa3BUTHE B TEOMETPUYECKOM
nporpeccu. Cpesia oOUTaHUs YeToBeKa MpeTepreBaeT U3MEHEHHS, MOSIBISIOTCS HOBbIS
MOTpeOHOCTH U BO3MOKHOCTH. HOBEIE TexHOIOrHN 1 060pyA0OBaHHE ENAI0T XKHU3Hb YeI0BeKa
nporie 1 MoOmIbHee. Pa3BnTre obmecTBa co3paeT HOBbIE TPEOOBAHNS K JKHIIIHILY COBPEMEHHOTO
YeJIOoBeKa - 3TO HAIMYHE ITApKOBOYHBIX MECT, 00yCTpoeHHas! 6e30IacHast PUIOMOBAst TEPPUTOPHS,
Hanmare 6e30apbepHoit cpeabl, SHeprodG(eKTHBHOCTh, 00ECIIEIeHHOCTh CHCTEMAMH KOHTPOJIS
IIOCTYTIA, BUJICOHAOTIOCHS, IUCIETIepU3aNsl CHCTEM ydeTa PecypcoB H T. .
OTCyTCTBHENIIMHEIOCTYITHOCTHBMACCOBBIX)KIMIIBIXKBapTaiax PoccHuBBIIIeyKa3aHHbIX Oiar genaet
Hallly cpeny HeKOM(pOPTHOI, 3aMeUIsieT pa3BUTHE OOLIECTBA, a TAK)KE MOPOXKIACT HEraTHBHBIC
TEHJICHIIMH - CO3/IaHue PalioHOB C JieNpecCcHBHOM cpeoit. Kak ciencTsue, MpouCXoauT
BHYTPUTOPOJICKas U MEXpernoHanbHas Murpamus. OcHOBHas 3a/jauya OpraHoB BIIACTH -
MIPEIOTBPATUTD 3Ty TEHJCHIIUIO U 33/1aTh BEKTOP Pa3BUTHUS 3aCTPOECHHBIX TeppuTopuil. OneHnB
HEeTaTHBHBIC TEH/ICHIINH, TPaBUTENHCTBO PD B 2014-2017 rT. chopMyITHpOBaIO OCHOBHYIO HIICIO
pa3BUTHS TEPPUTOPHUI.
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APXWUTEKTYPA 3{[AHI/II71 1 COOPYXXEHHI. TBOPYECKUME KOHLIEITLUA
APXUTEKTYPHOU JNEATEJIBHOCTHU

CtpaHuIbI

159-164

Tun craTeu

RAR

Astop 1

RUS
I'EHEPAJIOBA Enena MuxaiinoBHa
®I'bOY BO «Camapckuii rocy1apcTBCHHBIN TEXHUUECKUH yHUBEPCUTET», AKageMus
CTPOHUTEINILCTBA U APXUTEKTYPEI
generalova-a@yandex.ru
Poccus, 443001, r. Camapa, yn. Monomorsapaeiickas, 1. 194
KaHA. apX., Ipod. Kadeapbl apXUTEKTYPbI )KIIBIX U OOLICCTBEHHBIX 31aHUN
ENG
GENERALOVA Elena Mikhaylovna
Samara State Technical University, Academy of Construction and Architecture
generalova-a@yandex.ru
194, Molodogvardeyskaya St., Samara, 443001, Russia
candidate of architecture, professor of the chair of architecture of residential and public buildings

3arnaBue

RUS
THUIOJIOTMYECKUE OCOBEHHOCTH CYIIEPBBICOKHX "SUPERTALL" )KUJIBIX
3JIAHUI B JIVBAE

ENG
TYPOLOGICAL FEATURES OF SUPERTALL RESIDENTIAL BUILDINGS IN DUBAI

AHHOTALWA

RUS
PaCCManI/IBaIOTCSI BOIIPOCHI, CBA3aHHBIC C U3YUCHUEM 3aKOHOMepHOCTeﬁ BKITIOUECHHS KUTIOH
Q)yHKHI/II/I B BBICOTHBIC 3/IaHUs, KOTOPBIC OTHOCATCA K KaTCTrOpHUH «CYHNEPBBICOKUX) - BBILIC 300 M
("supertall buildings"). VccienoBanue npoBOANTCS HA OCHOBE aHAIN3a CIEM(UKH BEICOTHOTO
cTpouTenscTBa B Jlydae. AKTyalbHOCT HCCIEAOBaHMS 000CHOBaHA TeM, YTO (JOpMUpOBaHHE
TUIIOJIOTUH BBICOTHBIX 3/1aHUH B [ly0ae mpoXoAnio B Ype3BBIYaliHO KOPOTKHUH CPOK, IIPU 3TOM
37ech OCTpoeHO 50 Y% CyNmepBBHICOKHUX KUIBIX HEOOCKPEOOB OT OOIIET0 YHCIA CYIIECTBYIOMUX Ha
CETOHAIIHIN IeHb BO BceM Mupe. PackprIBaroTcsi 00beMHO-TUTAaHHPOBOYHBIE OCOOCHHOCTH
JTAHHOM KaTETOPUU BBICOTHBIX JKUJIBIX 31aHUH.

ENG
The article deals with the issues related to the study of patterns of inclusion of a residential function
in high-rise buildings that fall into the category of «supertall buildings» - above 300 m. The
study is based on the analysis of the specifics of high-rise construction in Dubai. The relevance of
the study is justified by the fact that the typology of high-rise buildings in Dubai took place in an
extremely short period of time, with 50% of the supertall residential skyscrapers from the total
number built in the world today. The space-planning features of this category of high-rise
residential buildings are disclosed.
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BBICOTHBIC KUJIBIC 3TaHUS * HeGOCKp€6BI * CYHNEPBBICOKUEC 30aHUSA * KOMd)OpTHOCTL JKHJION
cpenst @ high-rise residential buildings @ skyscrapers @ supertall buildings ¢ comfort of
living environment

CchLIKH

1
Tensdonn, A. JI. ApXuTekTypHast THIIOJIOTHS B aCIIeKTe XXM3HEHHOTo uKia 3aanus / A. JI.
Tenbonn // ACADEMIA. - 2011. - Ne 2. - C. 40-47

2
Modi, S. Improving the Social Sustainability of High-Rises / S. Modi // CTBUH Journal. - 2014. -
Issue I. - P. 24-30

3
['enepanosa, E. M. O6cnyxuBaromiyie 30HbI B BBICOTHBIX XKHIBIX KoMiutekcax / E. M. T'enepasnosa
// TIpUBOJDKCKHUI HAY4HBIH xKypHan / Hukerop. roc. apXuTeKTyp.-CTPOUT. YH-T. - HyokHumi
Hogropon, 2018. - Ne 1. - C. 145-149

4
CTBUH Height Criteria [9nexTporHsIif pecypc]. - Pexxum gocryma : http:/www.
ctbuh.org/TallBuildings/HeightStatistics/Criteria/tabid/446/language/en-US/Default.aspx (nara
obparenust: 09.01.2019)

5
Wood, A. Rethinking the Skyscraper in the Ecological Age: Design Principles for a New High-Rise
Vernacular / A. Wood // Future Cities: Towards Sustainable Vertical Urbanism : proceedings of
the CTBUH 2014 Shanghai Conference, 16th-19th September 2014. - Shanghai, China, 2014, - P.



javascript:openElement(9327755,'001RUSDAT')
javascript:openElement(9327755,'001RUSDAT')
javascript:openElement(9327755,'001RUSDAT')
javascript:openElement(9327755,'004001RUSA01DAT')
javascript:openElement(9327755,'004001RUSA01DAT')
javascript:openElement(9327755,'004001RUSA02DAT')
javascript:openElement(9327755,'004001RUSA02DAT')
javascript:openElement(9327755,'004001RUSA03DAT')
javascript:openElement(9327755,'004001RUSA03DAT')
javascript:openElement(9327755,'004001RUSA03DAT')
javascript:openElement(9327755,'004001RUSA03DAT')
javascript:openElement(9327755,'004001RUSA04DAT')
javascript:openElement(9327755,'004001RUSA04DAT')
javascript:openElement(9327755,'004001RUSA05DAT')
javascript:openElement(9327755,'004001RUSA05DAT')
javascript:openElement(9327755,'004001RUSA06DAT')
javascript:openElement(9327755,'004001RUSA06DAT')
javascript:openElement(9327755,'004001ENGA01DAT')
javascript:openElement(9327755,'004001ENGA01DAT')
javascript:openElement(9327755,'004001ENGA02DAT')
javascript:openElement(9327755,'004001ENGA02DAT')
javascript:openElement(9327755,'004001ENGA03DAT')
javascript:openElement(9327755,'004001ENGA03DAT')
javascript:openElement(9327755,'004001ENGA04DAT')
javascript:openElement(9327755,'004001ENGA04DAT')
javascript:openElement(9327755,'004001ENGA05DAT')
javascript:openElement(9327755,'004001ENGA05DAT')
javascript:openElement(9327755,'004001ENGA06DAT')
javascript:openElement(9327755,'004001ENGA06DAT')
javascript:openElement(9327755,'005RUSDAT')
javascript:openElement(9327755,'005RUSDAT')
javascript:openElement(9327755,'005RUSDAT')
javascript:openElement(9327755,'005RUSDAT')
javascript:openElement(9327755,'005ENGDAT')
javascript:openElement(9327755,'005ENGDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006RUSDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'006ENGDAT')
javascript:openElement(9327755,'008CD1DAT')
javascript:openElement(9327755,'008CD1DAT')
javascript:openElement(9327755,'009ANYDAT.1')
javascript:openElement(9327755,'009ANYDAT.1')
javascript:openElement(9327755,'009ANYDAT.2')
javascript:openElement(9327755,'009ANYDAT.2')
javascript:openElement(9327755,'009ANYDAT.3')
javascript:openElement(9327755,'009ANYDAT.3')
javascript:openElement(9327755,'009ANYDAT.4')
javascript:openElement(9327755,'009ANYDAT.4')
javascript:openElement(9327755,'009ANYDAT.4')
javascript:openElement(9327755,'009ANYDAT.4')
javascript:openElement(9327755,'009ANYDAT.5')
javascript:openElement(9327755,'009ANYDAT.5')
javascript:openElement(9327755,'009ANYDAT.6')
javascript:openElement(9327755,'009ANYDAT.6')
javascript:openElement(9327755,'009ANYDAT.7')
javascript:openElement(9327755,'009ANYDAT.7')
javascript:openElement(9327755,'009ANYDAT.8')
javascript:openElement(9327755,'009ANYDAT.8')
javascript:openElement(9327755,'009ANYDAT.8')
javascript:openElement(9327755,'009ANYDAT.8')
javascript:openElement(9327755,'010DAT.1')
javascript:openElement(9327755,'010DAT.1')
javascript:openElement(9327755,'010DAT.1')
javascript:openElement(9327755,'010DAT.1')
javascript:openElement(9327755,'010DAT.2')
javascript:openElement(9327755,'010DAT.2')
javascript:openElement(9327755,'010DAT.2')
javascript:openElement(9327755,'010DAT.2')
javascript:openElement(9327755,'010DAT.3')
javascript:openElement(9327755,'010DAT.3')
javascript:openElement(9327755,'010DAT.3')
javascript:openElement(9327755,'010DAT.3')
javascript:openElement(9327755,'010DAT.3')
javascript:openElement(9327755,'010DAT.3')
javascript:openElement(9327755,'010DAT.4')
javascript:openElement(9327755,'010DAT.4')
javascript:openElement(9327755,'010DAT.4')
javascript:openElement(9327755,'010DAT.4')
javascript:openElement(9327755,'010DAT.4')
javascript:openElement(9327755,'010DAT.4')
javascript:openElement(9327755,'010DAT.5')
javascript:openElement(9327755,'010DAT.5')
javascript:openElement(9327755,'010DAT.5')
javascript:openElement(9327755,'010DAT.5')
javascript:openElement(9327755,'010DAT.5')
javascript:openElement(9327755,'010DAT.5')
javascript:openElement(9327755,'010DAT.5')

26-38

6
Safarik, D. The Tall, Polycentric City : Dubai and the Future of Vertical Urbanism / D. Safarik, Sh.
Ursini, A. Wood // CTBUH Journal. - 2018. - Issue IV. - P. 20-29

7
Generalova, E. M. Residential High-Rises in Dubai: Typologies, Tendencies and Development
Prospects / Elena M. Generalova, Viktor P. Generalov // CTBUH Journal. - 2018. - Issue IV. - P.
36-43

duHaHCHpOBaHHE

JHara mocrymenust  |[12.01.2019
PyOpuku

Daitnbl 23 pdf

Nuapexc-Texer

RUS
ITonck HOBBIX M COBEPIIEHCTBOBAHHE YK€ CIIOXKUBILUXCS TUIOB XXHUJIbIX 3JaHUH - 9TO
HeTpephIBHBIN NIpoLiecC, CONPOBOXkKAAIOIINH pa3BuTue Hammel nusuausanuu [1-3]. B XXI Beke Bce
OOJIBIIYIO aKTYyaJIbHOCTh H BOCTPEOOBAHHOCTH MOJTYYAlOT KBAPTHPHI B HEOOCKpeOax kKak popma
KOM(pOPTHOTO KUJIBbSI ISl YCIIOBHH BEICOKOYPOAQHN3UPOBAHHON rOPOJICKOH cpersl. MokHO ¢
YBEPEHHOCTBIO CKa3aTh O CyllecTBOBaHMH B Mupe Oosiee 4 000 3nanuii BeicoToi 6omee 150 M (150
M+)
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