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AHAJIN3 BOITPOCA OBECHEYEHMA HEOBXOJUMOM NPOYHOCTHU
KOHTAKTA MEXJY CTAJIBHOI OBOJIOYKOM 1 BETOHOM B
C/XKATBIX TPYBOBETOHHbBIX KOHCTPYKIUAX

AuHoTamus: B crathe comepikaTcs pe3ynbTaThl AHAJIMTHYECKOTO 0030pa IO BOIPOCaM
obecrieueHns] HEOOXOAUMON MPOYHOCTH KOHTAKTa MEXAY CTaJbHOW 00OJIOYKON M OETOHOM B CIKATBIX
TpyOOOETOHHBIX AIIeMeHTaX. 3ajada oOecreYeHUs] HaJe)KHOTO KOHTAKTa MEXKAY OETOHOM M CTallblo B
TaKMX KOHCTPYKIHMSAX BO3HHKJIA B IMpollecce MPOCKTUpOBaHMs cBaiiHOro (yHmamenta Kepuenckoro
TPAHCIIOPTHOTO MEPEX0/a.

Taxoke AaHBI OCHOBHBIE CBEJCHHS O PEOJOTMYECKHX CBOMCTBaX OETOHa B cTalbHOU TpyOe,
KOTOpBIE TO3BOJISIOT AaBaTh 00OCHOBAHHBIE MTPOTHO3BI O MOBEJCHUHU TAKMX KOHCTPYKIUH NP JCHCTBUH
JUTUTEIBHBIX Harpy30K.

KiroueBble cjoBa: OeTOHHOE $ApO, CTajubHAasg 00050YKa, TPYOOOETOHHBIE KOHCTPYKLHMH,
KOHTaKT MeXIy OETOHOM U CTalblo, IPOTPAMMHBIE KOMITJICKCHI, aHATTN3, HANPSATAIONIHI OETOH.
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ANALYSIS OF THE QUESTION OF PROVIDING THE NECESSARY
STRENGTH OF THE CONTACT BETWEEN THE STEEL SHELL AND
THE CONCRETE IN THE COMPRESSED CONCRETE FILLED STEEL

TUBE CONSTRUCTIONS

Abstract: The article contains the results of the analytical review on the issues of ensuring the
necessary strength of the contact between the steel shell and concrete in the compressed concrete filled
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steel tube elements. The task of ensuring reliable contact between steel and concrete in such structures
arose in the design process of pile foundation of the Kerch transport crossing.

Also are given the basic information about the rheological properties of the concrete in the steel
pipe, which allows to give reasonable predictions about the behavior of such constructions under the
influence of long-term loads.

Key words: concrete core, steel shell, concrete filled steel tube constructions, the contact
between concrete and steel, program complexes, analysis, straining concrete.

BBenenue

Jannas pabGota HeoOXoauMma [Uis BBINOJIHEHHUS HAJAEKHOTO IPOEKTa CBAHOIO
dyanamenta Kepuenckoro tpancnopTHoro mepexona. OHa TIOCBSINCHA PEIICHUIO 3aJladyd
obecriedyeHrsT HAJC)KHOTO KOHTAKTa MEXKIY OCTOHHBIM SIIPOM W CTAJIbHOM OOOJOYKOH B 30HE
nepenay YCWINKA OT METaJUIMYECKOTO y4acTKa cBau K TpyoobeToHHOMY. CoriacHo MaTepuaiam
MIPOEKTa 30Ha IepeAada yCUIIMW pacroiaraercs Ha 2,5 M. HUKE OTMETKH TIpyHTa C y4eTOM
pa3MbiBa, a IpeaiaraeMas JyInHa 3TOW 30HBI COCTaBIISAET 3 M.

Tak kak B P® HeET HOpPMATUBHOrO MJOKYMEHTAa II0 pacyeTy MJIMHBI TakKHX 30H
MPUMEHHUTEIHHO K TPYOOOETOHHBIM KOHCTPYKIUSM, a TAKKe OTCYTCTBYIOT PEKOMEHIAIUH 110 UX
KOHCTPYHPOBAHUIO, OBLIO MPUHSATO PEIIEHUE HCIOJb30BaTh MaTepHallbl ACHCTBYIOUIMX HOPM
EBponer u CHIA.

Kpome Toro, nmepBoHayaabHOE MPOEKTHOE PEIICHHE MPETyCMaTPUBAIO OCHOBHYIO YacTh
YCWIMM TIepeaBaTh 4Ye€pe3 CIELHMAIbHO NMPUBAPEHHBIE K BHYTPEHHEH MOBEPXHOCTU CTATIbLHOM
000JI0UKH aHKEPHBIE CTEPKHU. 3apaHee paccunuTaTh MECTO Mepeaaun yCUIui, BBUAY IPUPOTHOM
HEOJHOPOJHOCTH TPYHTOB OCHOBaHHS, HEBO3MOXHO. Cle0BaTeIbHO, OCYIIECTBISTH CBApKY
AQHKEPHBIX CTEp)KHEW MPUIUIOCh Obl HEMOCPEJACTBEHHO B YCIOBHSX CTPOUTEILCTBA. BHYyTpH
CTaJIbHOM TpyOBI 3T0 ObLTO ObI HempocTo. Takke OYEeBHIHO, YTO TEMIIEpPATYPHbIE BO3IACHCTBHUS
OT CBapKH MPHUBENU Obl K HAPYIICHUIO BHEUTHEH 3alIUTHON 000JI0YKU TPYyObl, BHIMOIHIEMON HA
OCHOBE DJIOKCHUIHBIX CcMOJI. TakuM oO0pa3oM, MOSBHIACH HEOOXOAMMOCTH aTbTEPHATUBHOTO
perieHus: mpooOJieMbl HAJIE)KHOHN TMepeaur yCHJINA OT 000JIOYKH Ha OETOHHOE SIAPO B HIDKHEH

YaCTH 30HBI TTepeIavur YCHUIIUH U OT s/Ipa Ha 000JIOUKY B BEPXHEH €€ 4acTH.

1. AHaguTHYeckuii 0030p MO BONMPOCaAaM NPOYHOCTH KOHTAKTA MEXKAY CTAJbLHOM
000/104K0i1 1 0ETOHOM B C:KATBIX TPYOOOCTOHHBIX 3JIEMEHTAX

Jns cxaThix TpyOOOETOHHBIX AJIEMEHTOB B 30HAX IEpelayd Harpy3Kd OT CTajJbHOU
00010YKH K OCTOHHOMY SIIPY HCKIIOYUTEIPHO BAXKHOW 3aJaueld MPOCKTUPOBAHUS SBISICTCS
o0ecrieyeHre 10CTaTOYHON IPOYHOCTH KOHTAKTa MEXAy cTaibio U 6eToHoM. B Poccuu nmoka Her

neiictyromero CII mo pacuery M KOHCTPYHpPOBaHHMIO TPYOOOETOHHBIX KOHCTpYKUMH. B



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

n3nanaoM B 2011 r. CTO 36554501-025-2011 «Tpy6oOeToHHBIE KOJIOHHBIY», pa3pabOTaHHBIM
HUMXB OAO «HUL] «CTpouTenbcTBO», JaHHBIE BOIIPOCHI HE PACCMOTPEHBI.

B 9TOl CBS3M HMXKE MPEACTAaBICHBI MaTEpPHaibl AHAIUTHYECKOTO 0030pa M3BECTHBIX
MeToJI0B oOecriedeHusi TpeOyeMoill MPOYHOCTH KOHTAaKTa MEXIy OETOHOM U CTallblo
TpyOOOETOHHBIX KOHCTPYKIMI, KOTOpbIe MpeJiararoTcsl JCHCTBYIOIIMMU HOPMATUBHBIMU
JOKyMEHTaMU 3KOHOMUYECKH pa3BUTHIX pernoHoB Mupa — EBponel u CIHA. Jlna nosicHeHus
OCHOBHBIX TIOJIO)KEHUH 1O pacdeTy M KOHCTPYHUPOBAHHMIO TPYyOOOETOHHBIX KOJOHH B YacTH
o0OecrieueHrs AOCTATOYHOTO CHEIUICHHUS MEXIy OETOHOM U CTallbl0 3/IeCh K€ MPUBOMASTCS
HEKOTOpBIE JIOMOJHUTENbHBIE MAaTepUalbl, OIYOJHMKOBAHHBIE COABTOpPAMH pPa3pabOTUYUKOB
JTAHHBIX HOPM.

B pesynbrare ananusa epormneiickux cranaaptoB EN 1994-1-1:2004 Eurocode 4: Design
of composite steel and concrete structures [4] MOXHO BBIIEIUTH HEKOTOPBIE MyHKTHI HOPM:

— MPU PACCMOTPEHHUH HECYIIEH CIHOCOOHOCTH Ha CHABHI IO KOHTAaKTY MEXKIY CTajbl0 U
0ETOHOM B MeCTax NPWIOKEHHUS HArpy3Kd CJIeIyeT y4ecTb BHYTPEHHHE CHIIBI U MOMEHTHI,
BO3HHKAIOIINE OT 3JIEMEHTOB, MPUKPEIUICHHBIX K KOHIIAM, H Harpy3KH, ACWCTBYIOIIUE TI0 JTUHE
3JIEeMEHTAa, pacrpeieiieMble MEX1y CTAIbHBIM U OETOHHBIM KoMIOHeHTaMu (1. 6.7.4.1). UToOb!
UCKITIIOYUTH JeopMaluy CIABUTA MO ATOMY KOHTAKTY, HApyIIAIOIIUME MPUHSITHIE MPU pacueTe
JOTIYIIEHHUS, CIEyeT YETKO ONPEIEIUTh TPAEKTOPHIO IEUCTBUS HArPy3KHU.

Ecnu cranexene300eTOHHBIE KOJOHHBI M CXKAaTbIE JIEMEHTHI MOJIBEPKEHbI 3HAYUTEIILHOMY
MOTIEPEYHOMY CJIIBUTY, HampuMep, MpH JEHCTBUU MECTHBIX TONEPEUHBIX HArpy30K U KOHIIEBBIX
MOMEHTOB, TO CJeqyeT OOeCleuuTh Iepeiayy COOTBETCTBYIOIIMX IPOIOJIBbHBIX KacaTelbHbIX
HaNpspKEHUH MEXTy CTaJIbo U OETOHOM;

— €CITM B MECTax NPWIOKEHHUS HArpy3KH WM B PE3ylIbTaTe M3MEHEHUS IONEPEYHOTrO
CEUEHHS MPEBBILIEHO PACUETHOE 3HAUEHUE COMPOTUBIIEHUS CABUTY Tgy, CM. 1. 6.7.4.3, TO B 3THX

MecCTax CJIeIyeT peaycCMaTpuBaTh 00beIMHUTENbHBIE AeTanu (11. 6.7.4.2). CiBuraromme ycuaus
CIelyeT OMpeNeNsiTh M0 M3MEHEHHIO YCUJIMI B CTATHHOM HWIJIH KENEe300€TOHHOM CEUCHHUSX B
mpelenax paccMaTpuBaeMoi NIMHBL Eciii Harpy3ku MpUIOkKEHBI TOJNBKO K jKeNe300€TOHHOMY
CEYEHHIO, TO CIIeYeT IPUHUMATh 3HAUYCHHUsI YCUIINH, ITOJIyYeHHBIE U3 pacyeTa B YIIPYrod CTaauu
C YYETOM MOJI3Y4ECTH U YCAIKH.

[Ipu orcyrcTBUM OoJiee TOYHOTO METOJA, AJIWHA TPUIIOKEHHUS HArpy3KH HE JOJDKHA
npesbimath 2d win L/3, rae d — MUHMMAaIbHBIN TOTIEPEUHBINA pa3Mep KOJOHHBI, a L — mmiHa
KOJIOHHBI.

Jlia cranexene300€TOHHBIX KOJIOHH M CXaTbIX AJIEMEHTOB IpHU Iepeladye Harpy3ok

TOPLUCBBIMH IINIACTUHAMH HAJIHWYUC CABUTIOBOI0 COCIUHCHHUSA HC Tpe6yeTcsI, €ClIi 110 BceH
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IUIOIAAN KOHTAKTa OETOHHOTO CEYEHHUs C TOPLEBON IUIACTMHOM HMMEET MECTO CKaThe U MpHU
3TOM YYTE€Ha MOJI3Y4eCTh U yCaJKa.

Jiist TpyO MM 3aMKHYTBIX TPOGHMIIEH KPYTIOro CEUeHUs, 3al0IHEHHBIX OETOHOM, MOKHO
y4ecThb BIUSHUE 00XKaTusi OETOHa;

— €CJIM IPOJOJIbHBINA CIIBUT IO KOHTAKTy MEKAy OCTOHHBIM M CTaJIbHBIM KOMIOHEHTaMHU
CEUCHHsI BOSHUKAET 32 Mpe/esiaMy TUIOIIAAN MTPHIIOKEHHS HarPy3KH, TO CJIEYeT BBIACHUTH, YEM
OH OOYCIIOBJICH: TONEPEYHBIMH HArpy3KamMy W/WIIM KOHIEBBIMH MOMeHTamMu (1. 6.7.4.3).
OObeuHUTENbHBIE ACTANIN CIELyeT IpelycMaTpuBaTh, UCXOS U3 PACHpPEAEICHHUs pacueTHOIo
3HA4YEeHUsl YCWINS IPOJOJBHOIO C/ABHMIa TaM, IJleé OHO IPEBBIIAET PACUETHOE CONPOTUBIICHUE
CIIBUTY.

[Tpu otcyrcTBUM O0JIee TOYHOTO METO/IA, TSl ONPEACTICHHS IPOJOIBHOTO YCHIINS CIBUTA
10 KOHTAaKTy KOMIIOHEHTOB CEYEHMs MOXKHO HCIOJIb30BAaTh pacueT B yNPYyro CTaauu, ¢ y4eToM
JOJITOBPEMEHHBIX 3(()EKTOB U TpelumHOOOpa30BaHus B OETOHE.

Ecii TOBepXHOCTh CTaIbHOTO CEYEHUs, KOHTAKTHPYIOIas ¢ OETOHOM, HE OKpallIeHa,

00e3KUpeHA ¥ HE UMECT OKAJIMHBI WIIM PKaBUMHBI, TO 3HAYCHHS, IIPUBEIICHHBIC B Tadmie 6.6 [4],
MOKHO IIPHHSATH PaBHBIMHU Try - JUIsl 3aI10JHEHHBIX OETOHOM KPYIJIBIX TPYO Try = 0,55 MITa.

Koodduuumenr tpeHuss mexay OSTOHOM M HEOKPAIICHHOH MOBEPXHOCTH CTalbHBIX
npoduiieil peKoMeHyeTcsl IpUHUMATh paBHbIM 0,5.

Kuura R. Bergmann, C. Matsui, C. Meinsma, D. Dutta «Design guide for concrete field
hollow section columns under static and seismic loading» [2] oOBsICHSIET U pa3BHBAaeT OCHOBHbBIE
MOJIOKEHUS TI0 pacyeTy M KOHCTPYMpPOBAHHUIO TpyOOOETOHHBIX KOJOHH, NpuBeaeHHble B EN
1994-1-1:2004 Eurocode 4. Ilo mpeamery paccMaTpuBaeMoOil MpoOJeMbl OHA COACPKHUT
CJIEYIOIINE TIOJIOKEHUS:

— IIpU MPOEKTHUPOBAHUM TPYOOOETOHHBIX KOJIOHH JOJKHA ObITH 0OecrieyeHa COBMECTHAs
paboTta OETOHHOrO siipa M CTAJIBHOM O000JOYKH. DTa COBMECTHas paboTa oOecreurBaeTCs
COOTBETCTBYIOLIMMH KOHCTPYKTUBHBIMH PELICHUSAMHU B 30HE Mepe/lauld Harpy3kKu Ha KOJIOHHY B
3aBHCUMOCTH OT BO3HUKAIOIIMX CPE3AIOIINX YCUIIUI MEXly CTaIbHOW 000JI0YKOM 1 OETOHOM;

— U8 pacyeTa  3alOJHEHHOrOo OETOHOM  3aMKHYTOTO  CTaJbHOTO  MpOQuIIs

(IpIMOYTOJILHOTO, KBAAPAaTHOTO HJIM KPYIJIOro) MakCHUMajbHO JIOMYCTUMOE HAmpshKEeHUE Mpu
cpese coctapnser Trq = 0,4 MITa. Dta BeMuMHA MONydEHA M3 OMEITOB. PacueT aare3MOHHOTO

CUEIUIEHUS OTCYTCTBYET, IIOCKOJIbKY €ro BEJIMYMHA 3aBHUCUT OT COCTOSHMS TOBEPXHOCTH
ctanbHOTO TIpomiisa. TONMBKO CIOCOOHOCTH BHI3BIBATh TPEHUE 00ECTICUMBAET HAC)KHBIA KOHTAKT

MEXy OETOHOM H CTaJIbIO;
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— €CJIM BEIMYHMHA CPE3bIBAIOIIUX HAIPSDKCHUHN NPEBBIIAET MAKCUMAIBHO JOIYCTHMYIO
BEJIMYKHY, NIepeada yCuiIns JOJDKHA ObITh oOecrieueHa yepe3 MEeXaHH4eCcKOoe COeMHUTEIbHOE
YCTPOMCTBO MJIH JOJDKHO OBITH MOATBEP)KICHO COOTBETCTBYIOIIMMHU OIBITAMH, YTO CKOJIBKEHHUE
OTCYTCTBYET;

— JUIsl IPOBEPKHM BO3HUKAIOIIMX HAIPSDKEHUH cpe3a HeoOXOAMMO 3HaTh JEHCTBYROIINE
yCUJIMSl B CTaJIbHOM M OETOHHOH cocCTaBisIOIIMX. TOYHOE OIpeNelIeHHE ITHUX KOMIIOHEHTOB
CHJIBHO OCJIO)KHEHO HEOOXOJMMOCTBIO paccMaTpHBaTh BCE BO3MOXKHBIE HAIPSHKEHHO-
ne(OpMHUPOBAHHBIE COCTOSHHSI M KECTKOCTh DAa3JIMYHBIX CEYEHUH 110 JJMHE KOJIOHHBI B
yIpYyroW, ymnpyro-rylaCTUYECKOW M IUIaCTMYECKOM CTaausAX paboTel. OTO MOXKeET ObITh
peaii30BaHO C MOMOUIbIO KOMIIBIOTEPHBIX IPOrpaMM, OCHOBAaHHBIX Ha KOHEUHO-3JIEMEHTHBIX
MOJIENISIX, KOTOpble MOTYT paccMaTpuBaTh JeQOopMaluid MaTepHalioB B paiioHe mepenadu
cpesbiBaroIux ycwinid. Takoe negopmalmoHHOe MOBEACHUE JOIKHO OBITh 3apaHee U3Y4eHO 110
pe3ysibTaTaM COOTBETCTBYIOLIUX OIBITOB.

B pesynbrare ananusza nHopm CIIIA ANSI/AISC 360-05 Specification for Structural Steel
Buildings [ 1] MOXHO BBIIEIUTH HEKOTOPHIE MOMEHTBI:

1. Bo uszbexanue nepeHanpskeHnss KOHCTPYKLMOHHOM cTanu, JIn6o 6eToHa B 30HE
CThIKA KOMIIO3UTHOM KOJIOHHBI CIUIOIIHOTO CEYEHHUs IepeAada Harpy3kd OT JJIEMEHTOB,
paboTaroUMX Ha CIBWI, WM Mepefada HEMOCPEICTBEHHO CPE3alolUX YCHIMH JOIMYCKaeTcs ¢
yclioBUEM obecrieueHus 00sbIIel Hecylei cnocoOHOCTH, YeM TpeOyeTcs MpH 3KCILTyaTaluu.

IIpu 3TOM N MaTEMAaTHUUYECKOTO ONKCAHUS MEXaHM3Ma Mepefadn Cpe3arouleil CHUIIbl He
JIOIYCKaeTCsl NPUMEHEHUE IPHUHIMIA CYNEPIO3ULNN, TaK KakK JKCIEPUMEHTAJbHbIC JaHHbBIC
MOKA3bIBAIOT, YTO XapaKTepbl pa3pyLIeHHs COOCTBEHHO CEUEHHs WIM CBs3€ll cpesza mpu
pa3pylLIEHUH YacTO HE COBIAJAIOT C HAYaJbHBIM HAIIPABJIEHUEM CPE3aOIIUX CUJ U HE UMEeTCs
JIOCTAaTOYHOTO 00BbEMa HKCHEPUMEHTAIbHBIX JIaHHBIX, KOTOpPbIE MO3BOJSIOT OMNpEAETUTh
XapakTep MOTEpH MPOYHOCTU CEUYEHUEM M Cpe3a CBA3EH B KOMIIO3UTHBIX KOJIOHHAX CIUIOLIHOTO
CEYEHHUS.

2. O60CcHOBaHHBIH HAaUMEHBIIUN TMpeied MPOYHOCTH MPU CpPe3e KOMIIO3UTHBIX
KOJIOHH CIUIOIIHOro ceueHus: umeer 3HaueHue 0,4 Mlla. XoTs ucnbiTaHus Ha BbIIABIMBAaHUE
6eToHa U3 TPyObl 4aCTO MOKAa3bIBAJIM MMPOYHOCTH Cpe3a HUXKE ITOM BEIWYMHBI, IPU HATrpYKEHUHU
C DKCIIEHTPUCUTETOM HaOJI0JaeTCsl yBEIMUEHUE MPOUYHOCTH MPHU cpe3e A0 ATON BEIMUUHBI WU
BbIllIe. OKCHEPUMEHThl TAaKKe IIOKa3bIBAIOT, YTO OOOCHOBAaHHOE MPEUIOKEHHUE  JUIsS
yCTAHOBJICHHUsI TpeOyeMoW JJIMHBI 30HBI MEpeAayd cpes3aroliedl cuibl (BbIIIE M HUXKE MecTa
nepeaayn) At KOMIIO3UTHBIX KOJIOHH CIUIOIIHOTO CEUEHUs OT CTAIbHOM 000JI0YKH K OETOHHOMY

A7Ipy IPUMEPHO PaBHO HIMPUHE MPSIMOYTOJIBHOTO CEUEHUS WK JUAMETPy KPYTIoro CeYeHHUs.
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3. OauH ¥3 TONXOJOB JJsi ONpEIeNeHUsT MPOYHOCTU CUEIUICHHUS MEeXAY
COCTABIISFOLUIMMH KOMIIO3UTHOW KOJIOHHBI IPEJICTABIICH HIDKE C PEKOMEHIALUSAMU 110 3HAYEHUSM
yMmeHbmiaomero (akropa ¢ u daxropa 6e3omacHocTH . DTOT MOAXOA MpPEAIOIaraet, 4To
YCHUJIMS B 30HE ME€pPe/Iayll CPe3bIBAIOIIET0 HAPSUKEHUS BOCIPUHUMAET OJIHA T'PaHb KOMITO3UTHOM
KOJIOHHBI TMPSMOYTOJIbHOTO CEYEHUS WIH 72 TEepUMETpa KOMIIO3UTHOM KOJIOHHBI KPYIJIOTO
CCUCHMS.

Haubonpmias BenmuuMHAa HOMHMHAJIBHOH MPOYHOCTH TPH  Cpe3e MOXET OBITh
rapaHTUpOBaHa IPU OMPEICIIEHHBIX YCIOBUAX. Pa30poc OMNBITHBIX JaHHBIX NPUBOAUT K
HEOOXOJMMOCTH HCIIOIh30BaTh BEIMYMHY YMEHbInawIiero ¢akropa ¢=0,45.

Crates R.T. Leon, D.K. Kim, J.F. Hajjar «Limit State Response of Composite Columns
and Beam-Columnsy [9] HamucaHna ¢ LeNibio MOSICHEHUs psiia oJIoKeHuid HoBbIX HopM CIIIA —
ANSI/AISC 360-05. ABTOpBI OTMEYAIOT, YTO 3aJa4a ONPEACIICHUS MPOYHOCTH MPH Cpe3e IS
KOMITO3UTHBIX KOJIOHH HE Takas MpocTas, Kak MOXKET MOKa3aThCs Ha MEPBBIM B3I, TaK Kak
CTaJbHas U OETOHHASI COCTABIIAIONINE HE JJOCTUTAIOT CBOMX IPEIEIbHBIX HANIPSDKEHUH MPH cpes3e
OJHOBpeMeHHO. M3 3TOro ciemyer, 4To K MOMEHTY JIOCTMIKECHHS KOHCTPYKIHEH MpeneIbHON
HArpy3Kd MPOYHOCTh Ka)KAOW U3 COCTABISIOLIMX JOCTHTAaeTCsl HE3aBHCUMO OT COINPOTHBIICHUS
npyroii cocrapmustomnieil. OTcroAa TpyaIHO MPEUIOKHUTh YCIOBUE HECOBMECTHOCTH AeopMaliuii K
MOMEHTY, KOTJa KOHCTPYKIHS HauyMHaeT paspymarbes. I[loatomy Hopmer AISC  360-05
MpeUIaraloT JBa MPHOMMKEHHBIX MOoaXxojaa. [Ipy mepBOM KOJIOHHA CUMTAETCS TPAJAWUIIMOHHBIM
KeJe300€TOHHBIM 3JIEMEHTOM, CBA3aHHBIM CO CTaJIbHOM COCTaBJAIOIIEH TOJBKO 3a CYET
MOTIEPEYHBIX XOMYTOB M aHKepoB. CocTapisitonie pebep Ha MOBEPXHOCTH TPYOBlI JIIOOBIX
CTaJbHBIX DJEMEHTOB B OJTOM pacueTe HrHopupyrorcs. [lpum BTOpoM MeTone OeTOHHBIE
COCTABIISIFOLINE WTHOPUPYIOTCS M PACCMATPUBAIOTCS PA3MYHbIE aHKEPhl Ha IOBEPXHOCTH
TPYOBI.

Pa3zpaborannas B CHIA cucrema SWMB [16] mis obecriedeHus CLETICHHUS] CTATbHON
TpyOBl ¢ OETOHOM MpeaycMaTpUBaeT IMpHUBapUBaHHE K BHYTPEHHEM MOBEPXHOCTH OOOJIOYKU
CTaJIbHBIX aHKEPHBIX CTep kHEH. J[ist aToro cTanpHas TpyOa MpeIBapuTeIbHO pa3pe3aeTcs BIOIb
Ha JIB€ 4acTH, a TOCJe 3aKpelyieHHs aHKepoB cBapuBaercs. [Ipu JA0CTaToOuHOM KOJIMYECTBE
aHKEpOB TaKOW CcHoco0 H3rOTOBJIEHUS TPYOOOETOHHBIX KOJOHH TapaHTUPYET COBMECTHYIO
paboTy OETOHHOTO si7pa W BHENIHEH CTAaJhbHON OOOJIOYKHM Ha BCEX JTamax UX 3arpy:KeHHs.
OnHaKko OH OYEHBb TPYIOEMOK W Ui TPyO OOJBIIOTO JAMaMeTpa MpEeAroaraeT UCIOIb30BaHNE
CMELUANBHOTO JOCTATOYHO CI0KHOTO 000PYIOBaHMS.

B menom wumeercs Malio JaHHBIX, [PEJICTABISIONIMX PE3yJIbTaThl HCHBITAHUN

KOMITO3UTHBIX KOJIOHH, KOTOPBIC HATPY>KCHBI CTATUYCCKUMHU CPE3atONIMMHA HAarpy3KaMHu.
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IIsenckue yuensle Mathias Johansson u Magnus Akesson («Finite Element Study of
Concrete-Filled Steel Tubes Using a New Confinement-Sensitive Concrete Compression Model»
[8]) 3aHuManmch pa3pabOTKOM pacyeTHONM MOJENU Ui ONpPENCNICHUs HaNpsKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHSI CXKAThIX TPYOOOETOHHBIX 3JEMEHTOB KPYIJIOTO MOIMEPEYHOro
ceyeHuss Ha OBM. B 1npemioKeHHOW pacyeTHOM YIPYTro-IUIaCTUYECKOM MOJCIH YYTEHO
00bEMHOE HANPSHKCHHOE COCTOSHHE OCTOHHOTO SApa M CTAIBHOM OO0OJIOYKH C TIOMOIIBIO
kputepust pakepa-Ilpyrepa. B mporecce KOHEYHO-3IEMEHTHOTO aHajiu3a paboThl CXKAThIX
TpyOOOCTOHHBIX KOHCTPYKIIMHA OBLIO OIpPEACNICHO 3HaueHue KOAPOUIIMEHTA TPEHUS MEXKTY
CTaJIbHON TpyOoill M OETOHHBIM sIpOM, Haroiiee HauOoyiee OJIM3KUE COBIAJACHUS TEOPUU U
NOPaKTUKA. JTO 3HA4YCHHWE NONy4Ynjaock paBHbM 0,6, duro Omm3ko k BemuwumHe u=0,5,

peKOMeH TyeMoi Juts pacueToB eBponeiickumu Hopmamu EN 1994-1-1:2004.

2. /laHHbIE O PEOJIOTHYECKNX CBOMCTBaxX 0eTOHA B CTAJILHOI TpyOe

HeotbeMiemoii 4acTbi0 BCECTOPOHHETO M3YUEHUS JIOOBIX CTPOUTENbHBIX KOHCTPYKLUN
SBJISIIOTCS JUIMTENIbHBIC HUCIHBITaHUS 00pa3loB. be3 3KCIepuMEHTOB TaKoro pojaa CIO0XKHO
HOPMHPOBATh OSKCIUTYaTallMOHHYIO, O€30macHyr0 Harpys3Ky, KOTOpas, B KOHEYHOM CYETe,
ABIIETCS OMPEIENAIOMUM (PAKTOPOM B BOMPOCAX HCHOIH30BAHUS UCCIETyeMOU KOHCTPYKIIMH.
Kpome Toro, nnuTenbHble UCTIBITAHUS BBISBISIOT T€ OCOOCHHOCTH €€ paboThl MOJ Harpy3Koi,
KOTOpPbIE HEBO3MOXKHO 3a(UKCHPOBATH B XOJI€ KPAaTKOBPEMEHHBIX HCIBITAaHUW. JlnuTenbHbie
HKCIEPUMEHTHl BCETAAa OTIMYAINCh TPYAOEMKOCTBIO peajlu3aluu, I03TOMY HCCIEI0BaHUMI
CTPOUTENBHBIX KOHCTPYKLIHM, B KOTOPBIX 3aTParuBalCh 3TH BOIPOCHI, CPABHUTEILHO HEMHOTO.

Bce BhIlIecka3zaHHOE CIIPABEATUBO U 1O OTHOIIEHHUIO K TPYOOOETOHHBIM KOHCTPYKIIUSIM.
JlnuTenbHble UCTBITAaHUS TpyOoOeToHa B Hamied crtpane mpooaunu A.A. Jlomkenko [10],
AN. Kukun, B.A. Tpymns u P.C. Canxaposckuii [11], JL.U. Ctopoxenko [14].

A.A. JlomkeHKo 3aHUMAaJICsl U3YYeHHUEM ycaJku 6eToHa B TpyOuaroii oboiime. [TogpodHo
OCHOBHBIE PE3YJbTaThl IPOBEACHHBIX UM SKCIIEPUMEHTOB NpecTaBieHsbl B [12]. A.A. [JomkeHko
C/ICJIaHbl BBIBOJBI, YTO MO AOCOJIOTHOW BEJIMYMHE ycaJka OETOHA, TBEPICIOMIErO B CTATBLHON
000JI0UKe, 3HAYMTEIHLHO MEHbIIE Yycaaku OeTOoHa, TBEpACIIIEro Ha Bo3ayxe. Taxxe
YCTaHOBJICHO, YTO B T€UEHHE TIEPBOT0 TOJla MOYTH BCET/Ia UMEET MECTO «pazOyxaHue» OeToHa BO
BCEX HAINpaBJICHUSX, 3aTeM TMPOJOJIbHbIE JedopManuu OeToHa ©  OO0OJOYKH IIJIaBHO
COKpAIIIAIOTCS, a MOIMEPEeUHble TaK U OCTalTCs paclupeHHbIMU. [1o pe3ynabTaTamM npoBeIeHHBIX
OTBITOB OTMEYEHO, YTO Ha BEIWYMHY YCAIKH CYIICCTBEHHO BIMSIOT TUAMETP CTAJTIbHON
000JIOUKY ¥ ee TONIIMHA, a TaKXkKe BHUJ IleMeHTa. [Ipu 37TOM MakcUMalbHBIN TuaMeTp 00pa3ioB
cocraisin Becero 300 mm. Kak moBenet ceOs 6€TOH B KOHCTPYKLHUAX € TUaMETpoM mopsaka 1,5

M, OITMPAACH HAa O3THU UCCIICA0BAHMs, CKa3aTh 3aTPYAHUTCIBHO.
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Tem Oomee, 4TO 1O MaHHBIM Jpyrux wucciuenosareneit [13, 14, 15] momepeunsie
nedopManuu HabyXxaHus JUIS TPATUIIUOHHBIX TPYOOOETOHHBIX JIEMEHTOB B MOCIEACTBHHA MOTYT
nepelTH B ycanouHble. B pesynbprare MOKET MPOU30MTH OTPHIB 00OJOYKHM OT OETOHHOTO
cepaeunuka. [IpudyeM 3TOT OTphIB Hauboyiee BEpOATEH HMEHHO IMPH SKCILTyaTallMOHHBIX
Harpys3kax, Korja BelW4YMHa OOKOBOIO JaBiieHHs OeToHa Ha TpyOy OueHb Majla WM BOBCE
orcyTcTByeT. Takoil hakt mmen mecto, HanpuMep, B TPYOOOETOHHBIX apKax )KeJIe300€TOHHOTO
Mocrta nposeroM 140 m gepes pexy Mcets [13], mocrpoennoro no npoekry B.A. PocHoBckoro.

B.M. Cypaun [15] nmoxn pykooactBoM JIL.W. CTOpOKEHKO HCCIea0Bal HaIpsHKEHHO-
neOopMUPOBAHHOE COCTOSIHME TPYOOOETOHHBIX AJIEMEHTOB MPU OCEBOM 3arpy:KEHUU C YUETOM
ycaaku W mnonsydectd. IIpoBenennnlii anHanmu3 [12] mokasan, 4YTo MOJy4YyeHHbIE B padore
SKCIIEPUMEHTAJIbHBIE JIaHHBIE 110 YycaJke OeToOHa XOpOLIO COBHAJAlT C pe3yJbTaTaMU
ucciaenoBanuii A.A. JlomKeHKo.

B.M. CypaunsiM ObUIM TpPOBEACHBI UCCIENOBAHUS BIMSHUA criocoba 3arpykeHus (Ha
OeroH, Ha TpyOy W HAa BCE CEUYEHHE) W BO3pacTa 0Opa3loB HA TMOJ3yd4ecTh TpyOoOeToHa.
Y CTaHOBIIEHO, YTO HAMMEHBIIEE BIUSHHIE MOJI3YYECTH HPOSIBISACTCS TPU 3arpy>KEHUH TOJIBKO Ha
TpyOy, HambOoJbllIee — MPHU 3arpy>KEHUU Ha BCE CEYCHHME HJIIEMEHTA. BBISBICHO 3HAUMTEIHHOE
YMEHBILICHUE TOI3YyYeCTH C YBEIMYEHHEM Bo3pacTa oOpasua. VcmplTaHus mokasaid, 4To MpU
Harpy3kax MeHbmUX 70 % OT mpedenbHBIX POCT MOJI3YYECTH 4Yepe3 HEKOTOpPOe BpeMs
MpeKpaniaeTcs, B 00pasnax, 3arpykeHnsix oosnee 70 % oT npeaenbHONU HArpy3kH, aedopmauu
MOJI3Yy4YeCTH MPOJOIKAIIM Pa3BUBATHCS 0 KOHIIA HAOMIOACHUN. BausHue IIUTensHOT0 NeHCTBUS
Harpy3Kky aBTOPOM PEKOMEHAYETCS YIUThIBaTh KodddurmenTom 0,7.

[Tom3yuects TpyOOOETOHHBIX 00pa3oB ObUIa B JBa pa3a MEHBIIE TMOI3YYECTH
W30JIMPOBAHHBIX OCTOHHBIX IWIMHIPOB W B TPU pa3a MEHBIIE IMOI3YUECTH KeIe300eTOHHBIX
obpasuoB. Taxke OBUIO YCTaHOBJIEHO, YTO BCIEJCTBHE MOJI3YYECTH OETOH pas3rpyxkaercs

npumMepHo 110 50 %, a HanpsHKEHUs B CTANbHOM 000710uKe pacTyT co BpemeHeM 10 40 %.

3. AHaJu3 NpuBeIEHHBIX Pe3yJbTAaTOB

1. [Tpoananu3upoBaHHbIE HOPMATHUBHBIE JOKYMEHTHI MOATBEPKAAIOT (PaKT TOrO, YTO
npo0sieMa CIEMIEHUsI CTaJIbHOM 000J0YKM C OETOHHBIM SIpOM TPyOOOETOHHOW KOHCTPYKIIUU
SBIISIETCS CIIOXKHOM U €J1ab0 U3y4eHHOIA.

2. /laHHBIE  HOPMATHMBHBIE  JOKYMEHTBl  COJEp)KaT  HEKOTOPbIE  JIOTUYECKH
000CHOBAaHHBIE PEKOMEHAALIMH TI0 pacyeTy MPOYHOCTH KOHTAKTa MEX]y CTAIbHOM 000I04KON U
OCTOHHBIM SITPOM, KOTOPYIO CIIEIYET MPOBEPATh B MECTaX IMepeaadn JEHCTBYIOMNUX YCHIUHA OT
OJIHOW cocTtaBisitonieil Kk apyroi. I[lpuBenensl ympomieHHbIE (HOPMYIBI IS ONPEICICHUS

NpeleNbHBIX YCHIMK cpe3a, MpeAeibHbIE HaNpsHKeHUs cpe3a M 3HadeHus KO3 PHUIMEHTOB,

11



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

ofOecrieunBarOUX TpeOyeMyl0 HaJIeKHOCTh pPacyeToB IO TMEpPBOW TIpymIme MpereiabHbIX

COCTOSTHHI.

3. OTMC‘IGHO, 4yTO B Cly4asax HEJIOCTAaTOYHOMN MMPOYHOCTHU CHCIUICHHUA MCKAY
OETOHOM U CTAJILHOH O0OJIOYKOH MCXKAY HUMHU CICAYCT MpPEAyCMaTpUBaATh O6’beI[I/IHI/ITeJ'IBHI>I€
JACTaJIn. HpI/IBe,Z[eHI)I IMPAKTHUYCCKUE PEKOMCHAAIHWU 110 KOHCTPYHMPOBAHUIO AHKEPOB, KOTOPBLIC

HEO0OXOIMMO yCTaHABIMBATh HA BHYTPEHHEH MOBEPXHOCTH TPYOBI-000JIOUKH.

4. W3 nuTepaTypHBIX HCTOUHUKOB CIIEIYET, YTO HKCIEPUMEHTHI ¢ TPyOOOETOHHBIMU
KOJIOHHAMU B OOJBINEH YacTH BBIMOJHSINCH Ha 00pa3max HeOONbIIoro macmrada (pasmep
cedenus peako npesbiman 300 mm). Bausaue macmrabHoro (aktopa Ha MPOYHOCTH MPH Cpe3e
JUISE TIOAOOHBIX KOHCTPYKIMM HHUKTO He u3ydan. [lo 3TMM nmpuyMHaM NpPUHUMATh B pacuer
npouHocts mnpu cpese 0,55 Mlla (mo pexkomennmanmsim EBponopm) miu 0,4 Mlla (mo
pexomenmanusm AISC 360-05) ciemyer 04eHb OCTOPOIKHO.

Bosee Toro, B 3THX peKOMEHAANUAX COBEPIICHHO UTHOPUPYETCS MPOYHOCTH OETOHA, UTO
MPEJICTaBIsIeTCS HE JIOTUYHBIM. [109TOMY MOXKHO 3aKIIOYUTh, YTO PEKOMEHAYEMbIE 3HAUCHUS
MPOYHOCTU TPU Cpe3e HE UMEIOT CTPOTrOro TEOPETHYECKOro OOOCHOBAHHS M HYXKIAIOTCA B
AKCIIEPUMEHTAIIBHON TPOBEPKE.

VYuuTbiBa€MOE€ HOpMaMM AKCIEPUMEHTaIbHOE 00OCHOBaHHE TpeOyeMO#l MJIMHBI 30HbBI
nepeaayn cpes3arolieil CUIIbl OT CTaIbHON 000JI0YKH K OETOHHOMY SJIpY, BEpOSTHEE BCETO, TAKKE
NOJYy4eHO Ha oOpasnax Hebosbloro Macmrabda. B cBA3M ¢ TeM, 4TO ¢ yBEIMUYEHHEM JUaMeTpa
CEYEHMUSI KPYIJIOM KOMIIO3UTHOM KOJOHHBI €€ IEPUMETP, HENOCPEACTBEHHO BIIMSIOIIMN Ha
HECYIIYI0 CIIOCOOHOCTB OT Cpe3a, PacTeT B MEPBOIl CTENEHH, a MJIOUIalb CEUEHNUs, BIUAIONIAs Ha
MPOYHOCTh HOPMAJBHOTO CEYEHMs, pacTET BO BTOPOl CTENEHW, A KOJOHHBI JAMAMETPOM
1420 MM cnemyeT OXuAaTh Oojiee BBICOKHME 3HAYEHHS TpeOyeMoul UIMHBI 30HBI TEpenadyu
cpe3aroliel Cuibl. JTO 3aKII0UYEHHE TaKKe HYK/1aeTCsl B OKCIIEPUMEHTAIbHON IPOBEPKE.

5. Jlig TpyO MM 3aMKHYTBIX MPOdUieil Kpyrioro ce4eHus:, 3a0JIHEHHBIX OETOHOM,
PEKOMEHJIOBAaHO YYMTHIBaTh BIMsIHHE 00kaTusi OeroHa. OJHAKo, Ha Hall B3MJIA, JaHHOM
pEKOMEHIalMel CleyeT TI0Jb30BaThCA C OCTOPOXKHOCThIO. [lepBOoHauanbHO ciengyer
YCTaHOBUTH HAMPSHKEHHOE COCTOSTHUE CTaTbHOUM TPYOB! U O€TOHHOTO sipa (1. 6).

6. PexomenayeMblii HOpMaMM  KOHEYHO-IJIEMEHTHBIM aHaIW3 C  [OMOUIBIO
COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB IS TPYOOOETOHHBIX KOHCTPYKIIUM BBIMTOJHUTH
3aTPYIHUTEIIBHO TI0O JBYM OCHOBHBIM TpHUYMHAM. Bo-TepBBIX, M7 aJeKBAaTHOW OIICHKH
MpPOYHOCTH cpe3a Ha DBM HeoOXoaumo 3a1aTh JOCTOBEpHBIE 3HAUCHHUS XapaKTEPUCTHK
CHCIJICHUS W TPEHHUS MEXIy OETOHOM U CTaJbHOM OO0OJOYKOH, KOTOpBIE IOKa YETKO He

HOPMHUPOBAaHbI. Bo-BTOpBIX, BETUYMHA CUJT TPEHUS OYJET 3aBUCETh HE TOJIBKO OT Koddduunenrta
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TpeHus (mpubnmkeHHoe 3HadeHue koroporo i = 0,5...0,6 MOXXHO CUMTATh U3BECTHBIM), HO M OT
OOKOBOI0 AaBICHHUS OETOHA HA BHYTPEHHIOIO TTOBEPXHOCTh CTAIBHOM TpyObI-000104KH. BokoBoe
JaBJICHUE MEHSETCSI C POCTOM YPOBHSI HarpyKeHHsl TpyOOOSTOHHBIX 3JIEMEHTOB U 3aBHCHUT OT HX
reOMETPUYECKIX M KOHCTPYKTHBHBIX NapamMeTpoB. Pemaromee BIMsSHUE HA BEIMYMHY U 3HAK
(cxatme wiaM pacTspkeHHe) OOKOBOTO JIaBJICHHSI OKAa3bIBA€T COOTHOIICHHE MEPEeMEHHBIX

K02 PUIIEHTOB MONEPEYHbIX JedopMaliuil cTaau vp U 6eToHa vy (puc. 1).

a) Opz 0) Op~
Obz Obz
Gpr Opr
Gbr Gbr
Opr Obr Gpr Gbr
Oz Obz Opz Obz

Puc. 1. HanpspkeHHOE COCTOSIHHE CTalBbHOM TPYOBI M OETOHHOTO pa TPyOOOETOHHOM KOJIOHHBI KPYTJIOTO MOMEPEYHOTO CEUCHUS

B Pa3IU4HBIX CTAIUAX 3arPYKEHUS: a — IIPU V> Vp; O — IIPH V< vy

B naunbonee mupoko wucnonb3dyeMbix B PO mporpammubix kommiekcax (ITIK «JIupay,
«SCAD», «<STARKES», «ANSY S», «tKABAQUS») He npeaycMoTpeHa BO3MOKHOCTh U3MEHEHUS
K03(ppuImeHToB nonepeyHsIx AedopMaIfii MaTepruaIoB ¢ POCTOM B HUX YPOBHS HaIpsKEHUH.
JUJi IUPOKO UCHOIb3YEMbIX CTPOUTEIbHBIX KOHCTPYKIMM (METaNIMYECKUX, KEJIe300€TOHHBIX,
JIEPEBSHHBIX ) TaKasi BO3MOXKHOCTbh, KaK MPaBUII0, HE BocTpeOOBaHa.

CrnenoBaTenbHO, C MOMOINIBIO MEPEYUCICHHBIX MTPOTPAMMHBIX KOMIUIEKCOB HEBO3MOYKHO
HanpsIMyI0 ONPEJECIUTh BEIUYMHY OOKOBOTO JaBJIEHUS, a 3HAYUT U JOCTOBEPHO OLEHUTh
BO3HUKAIOIINE CWJIBI TPEHHUS MEXIy OCTOHOM M TpyOOH. DTO MOXKHO OCYIIECTBUTH TOJBKO
METOJIOM TIOCTIEI0BATENbHBIX MPUOTMKEHUI, MHOTOKPATHO MEHSISl BPYUHYIO UCXOHBIC TAaHHBIE.
JIubo pazpaboTaB crmenuanbHbIE MOAMPOTPaMMBI, K KOTOPBHIM B TMpoliecce pacuera OyayT
oOpalaTeCcsi NporpaMMHbIE KOMIUIEKCHI.

1. B cBa3u ¢ Tem, uto nedopManuy TMON3YYECTH CKAThIX TPYyOOOETOHHBIX
AJIEMEHTOB CYIIECTBEHHO MEHbIIIE aHAIOTMUYHBIX Je(opmanuii jxene300€TOHHBIX KOHCTPYKIIMA,
a OTHOCHUTEIbHBIH YpPOBEHb OCEBBIX HANpsOKEHUH B OeToHe (MO HAIIMM pacyeTam) MpH
pacueTHoi Harpy3ke Ha cBato 9 MH cocraBnsier Bcero 0,09, mon3ydecTb MpakTUYECKH HE
CKaXkeTcsl Ha paboTe CBau U MOKET HE YUUTHIBATHCS B pacyere.

8. Pesynbrathl nccienoBanuii ycaJodHbIX AedopMainii 0€ToHa B CTaIbHOM TpyOe

CBUACTCIIBCTBYIOT O CICAYIOIIECM.
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B Teuenue nepBoro rojia B OnbITax MOYTH BCETa HAOMIOAAIOCH «pa3dyxaHue» 0eToHa BO
BCEX HANpaBJICHUSAX, 3aTeM MpoOJOoJbHBbIE Jedopmanuu OeToHa ©  OOOJOYKH IJIaBHO
COKpAIJAJINCh, a TMOMEPEeYHbIC Yalle OCTABAINCH PACIIUPEHHBIMH, HO WHOTJA MEPEXOIWIN B
ycanounble. OTMEYEHO, YTO HA BEIUYMHY YCAJKH CYIICCTBEHHO BIIHSIOT JUAMETP CTaJbHON
000JIOUKM M €€ TOJIIWHA, a Takke BHUI meMeHTa. Jisi o0pas3ioB ¢ auaMeTpamu MONEpPEYHOro
ceuenus Oomee 300 MM OSKCHepUMEHTAIbHBIE JAaHHBIE OTCYTCTBYIOT. B 3Tol cBs3u (3a
HCUMCHUCM BpPCMCHU Ha HOOIOJHHUTCIBHBIC I/ICCHCI[OBaHI/ISI) Ipu HMCIOJB30BaAHUUN 0OBIYHOTO
TSDKEJIOro OeTOHa HEOOXOIUMO PAacCUMTHIBATH Ha XY/IIIYIO CHTYallM0 — BO3MOXXHOCTH OTpBIBA
OETOHHOTO spa OT CTAIBHOW 00OJIOYKH C TEYCHHEM BpeMeHH. Takasi CUTyallusi BO3MOXHA TIPU
HU3KHUX YPOBHAX 3KCHJIyaTaIIHOHHOfI HarpyskKu, MNpUBOAAIIHNX K HAIPAKCHHOMY COCTOSHUIO
TpyOOOSTOHHOTO 3JIEMEHTa, IMPEACTAaBICHHOMY Ha pucyHKe la. s HemomymieHWs TaHHON
CUTYAIlMH CJIEyeT B 30HE Mepeayl YCUINHN ¢ kKelie300€TOHHOW YacTh CBau Ha METAJUTMYECKYIO
NPUMEHUTh Hampsralomuii 0eToH. Mapka M0 CaMOHAINPSDKEHUIO JIOJDKHA —ONPEAesIThCs
pacu€ToM B 3aBHCHMOCTU OT BO3HHKAIOMICTO HaprDKeHHO'I[e(l)OpMI/IPOBaHHOFO COCTOSAHUA

MaTepHaJIoB.

9. Pexomenayemsriii k npumenenuto Hampsrawomui 6eton (I'OCT 32803-2014) npu
BeJIMUMHE caMoHampspkeHus > 1,2 Mlla He TONbKO KOMIEHCHPYET ycaJodHble aedopManuu
OETOHHOTO s7pa, HO M O0ECHEYUT YBETUYEHHE NPOYHOCTH KOHTAKTA MEXIy OETOHOM U
CTaJIbHOI 000JIOUKOM 3a CYET pocTa U CUJI CLEIJICHUS U CUJI TPEHUS MeX Ay HUMU. B pe3ynbrare
HOSIBJISIETCS BO3MOXKHOCTh OTKA3aThCSl OT JOIMOJHUTENbHBIX 00bEIUHUTEIbHBIX JETajei B BHUE
aHKEpOB Ha BHYTPEHHEH IMOBEPXHOCTH TpyObl-000i0uku. [Ipu 3TOM TpeOyemas BenuyHHA

CaMOHAIIPAKECHUA JOJIZKHA OIIPEACTIATHCA COOTBECTCTBYIOIIUM pPaCY€TOM.
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CONTEMPORARY TRENDS IN DESIGN OF STUDENT DORMITORIES

Abstract: The recently generated ample and diverse program content, as well as the modified
style and a manner of life, have directly affected on the restructuring of the dormitory program content
and the spatial architectonic redesign. The main goal of research is to detect the possible types of
architectural organization / reorganization of dormitories that will satisfy a set of recently established
students™ needs, and other numerous functional requirements of the modern age, which will nevertheless
be in the function of sustainable student housing. The article includes analysis of existing student
dormitories from the aspect of the architectural organization of space, which could serve as exemplary
types for the future architectural organization of the dormitories.

Key words: contemporary trend, student needs, architectural organization, capacity, redesign.

1. Introduction

Education plays a significant role in terms of contribution to the global socio-economic
development of every state. "Housing is an integral part of a students' academic and social life"
[1]. Quality of education directly depends on the quality of students housing for a period of
several years, in which they are apart from family home. It is generally known that positive and
comfortable living environments can initiate and contribute to students’ college success. The
needs and desires of students and their families have changed compared to the past.
Development of the society, science and technology brings numerous modifications in lifestyle
of contemporary people. According to statistical indicators, number of students in state and
private universities and other educational institutions is increasing. Total number of students in
the Republic of Serbia for the period 2012/2013 was 238.945 out if which 106.484 had state
scholarships [2]. Today, one of the more important items is to provide sustainable
accommodation capacity, i.e. to ensure appropriate housing for all enrolled students. Research
has shown that majority of young people, when enrolling the university, confronts with the
problem of finding a suitable accommodation, or residential space which will fulfil their needs
during the period of their students’ lives and directly influences on achievement of main goal,
which is “acquiring” of quality education. A certain number of students earn the right to live in

the dorm, while another number of students, who also have the right to live there, are being
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denied due to the lack of sufficient capacity or the reason of inadequate and non-stimulating
residential and public space in the dorm (residential, living and work space of low quality) [3].

Building fund of student dormitories in Serbia belongs to the second half of XX century
and includes facilities purposely built for students housing. These buildings present dorms with
rational program content, "the term rational usually referred to financial side of the problem and
the quality was defined by a place to sleep and a desk™ [4]. Overall review and analysis of
Serbian's dorms especially in terms of its functional organization of residential and public floors
and program content, indicate a lot of lacks as well as deficiency of spaces for recreation,
relaxation, and dealing with sports and other activities, green areas... Identified existing
problems imply the necessity of devising more quality concepts of students’ housings which
would respond on growing and multiplied needs of modern students.

Basic purpose of this study is focused on the research of contemporary student and his
needs and requirements, defining the areas for their fulfilment and analysis of social content
within student housing. This research especially treats the aspects of residing in private area of
the dorm-rooms but also considers spaces for common needs, socialization and other, which
have significant role in program content of the dorm. The main aim is defining of residential
“pattern” which will respond to requests and needs of XXI century students. Attention is placed
on ensuring of more quality housing conditions through examining and defining of program

content and initiation of new spaces with the intention to gratify multiple students’ needs.

2. Modification of program content relative to the modern students’ needs

The traditional student dormitories with common bathrooms and groups of showers are
rapidly becoming a subject of the past. Many privately owned student housing builders from
abroad are offering attractive, secure housing solutions that provide lots of opportunities for
students to socialize and to educate. Therefore, modern age dorms should represent not only
necessary living space (places), but also places of multilayered psycho-physical enrichment,
intellectual rise, education and student perfection [3].

There are numerous researches on human existential needs nowadays (studying, sleeping,
rest, nutrition, etc.) and the needs which regard perfection and enrichment of human values and
characteristics. "Out of many needs in general — following groups of needs, whether
physiological, psychosocial (belonging, friendship, unity, safety, separation-seclusion, etc) or
educational and cultural (upbringing, studying, self-educating, establishing contacts, etc.) are
especially distinctive and influence space structure and organization™ [4]. What were once

considered as luxuries in student housing — kitchens, private bedrooms, private bathrooms, social

18



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

spaces and lounges are today imperatively expected. Satisfying of aforementioned needs is
influenced, among other, by the space in which human exists or is staying.

Aware of the world in which they live, students also require a safe and secure
environment. "Modern students have multiple and more complex needs. In addition to
demanding adequate living conditions of their personal space, students also express the
following demands: spending quality time with the people from their surroundings, taking part in
various cultural, educational, sports and recreational events together with those more entertaining
ones... Furthermore, modern campuses include many other common facilities such as
classrooms, libraries, TV rooms, social activity rooms, entertainment rooms, Internet clubs,
cafes, recreational facilities not only within the building itself but also in the courtyard of the
student dorms complex.” [5]. Entertainment corners, infinity pools, fitness centers and electronic
vehicle charging stations are not an unusual sight at modern student-housing facilities. In order
to create favourable conditions for normal development of a student, one has to create conditions
and living atmosphere which the student had in their own family home [5].

While cost and safety are important considerations in the process of selecting dorms,
research has shown that following comforts either very significant to students: Private bedroom
(95.5%); Onsite parking (92%); Double beds (91.3%); Onsite laundry facilities (90.3%); Internet
access (88.8%); Proximity to campus (73.3%); Fitness Center (73.3%) Private bathroom (73%);
Cable TV (56.4%); Satellite Dining (50%) [6].

2.1  Student room of the modern age

Students live, eat, study, sleep, and attend a significant portion of their academic courses
within the residence hall itself. According to some research it is determined "that students spend
one-third of their waking hours in their rooms” [7]. Essentially, the new student wants “...things
in their own spaces. Modern students usually lead busy academic, extracurricular, cyber, and
social lives® [7]. Overall amount of time depleted in students’ rooms is larger than quantities of
time spent in other part of the dorm. The design of the individual student room and its immediate
surroundings is the key planning element in college housing [8]. Student’s room is an "individual
area”-space for personal needs of an individual (sleeping, relaxing, reading, work, listening to
music and other activities) [4]. Students want to found a distinctive home field that is stable in
space and that is the focus of those activities essentially important to them. The room is focal
point of private and semi-private activities. For students it is comfortable "home" territory [3].
Student starts with new and different kind of life by leaving family home and entering the dorm.
This is a period of life when young person begins with a life in a collective and when he or she

becomes exposed to varied social environment. While the partition of residential areas is flexible
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or even desirable throughout the first year of studying and living on campuses, for elder students
it is needful to ensure appropriate housing conditions [9]. The period of adapting to newly
formed situation depends on the level of the efficiency of spatial organization and achieved
functional communications within the facility, as well as on personality profile and properties of
a young person. In order to get out of this transition stage, it is vital to establish functional and
creative, inspiring and encouraging environment, or the environment which will, with its
material, visible characteristics, involve and stimulate young student. Distinctive profiles of
student’s personalities show diverse modes regarding studying, living and working; in other
words, each individual demonstrates their own specific biorhythm [5]. Process of socialization
and inclusion of student of the modern age into collective of the dorm, concerned with various of
technical-technological achievements which focus student to individual private space of the
dorm, is realized through inclusion of space for interaction and space for common activities.
"Life in a group or life in a collective implies that spatial organization and content-solutions
creates conditions which would satisfy both individual and collective mutual needs so they do
not jeopardise each other” [4]. In the future, a student’s room would have to offer a maximum

level of space flexibility which would then secure the sustainability of students’ accommodation

[5].

2.2 Social facilities in contemporary dormitories

List of social contents that occur in student dorms of XXI century is significantly
extended. In order to fulfil common needs in the dorm, it is necessary to provide flexible
premises which will be suitable for current students’ requirements. Unique, exclusive functional
and adaptable premises such as facilities for students’ meetings- parties, performances, displays
and other actions, would significantly contribute to more quality staying in the dorm. Communal
dining halls, academic classrooms, faculty apartments, technology centers, and small libraries are
just some of the comforts incorporated within the dorms. Spaces for recreation and various types
of sporting activities are somewhat novelty in comparison to the dorms built in XX century.
Student of the modern age, who ,,rapidly” lives is in need of suitable spaces for relaxation and
rest. Special groups of students demand for introduction of contents into basic composition
program of the dorm which will meet their specialized study programs and activities. This
especially refers to students at art universities (music, art, applied and performing arts),
architecture and other, for which it is necessary to create spaces for their primary student work
and activities. This group of facilities includes facilities for listening and ,,creation of music,
drawing rooms, rooms for painting and sculpting, workshops, as well as facilities adapted for

drama activities. There are types of the student dorms adjusted for students of similar or identical
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interests and occupations. The primary intention is to create a living and learning space that
gathers together students of related interests. In this way these students can ,,easier and quicker”
to cope with the current ,,living and other problems”. Rich and economically developed countries
and societies can completely fulfil mentioned requests and needs of student population,
compared to developing countries that can partially fulfil these demands. Valorisation of basic
specialized facilities that are significant for introducing into dorm composition should be
conducted within forming of project task and defining of program content.

3. Transformation of dorms’ architectural composition

"Student’s residence belongs to the category of special collective residence. This
specificity is consisted of: definition of user category (age structure of students in dorms is 18-26
years of age), relatively short staying in the dorm (4-6 years) and the concept of residence
oriented and subordinated, primarily to demands of intellectual work™ [4]. Building stock of
dorm facilities designed and built within second half of 21st century is the product of “ruling"
socio-economic situation and financial conditions in Serbia [3]. Reviewing and considering of
certain number of those buildings have shown a numerous lacks in space which should gratify
“higher level” needs. Public facilities within those building are insufficiently present, while in
some are entirely excluded, thereby the dorms are exclusively simplified to residential care of
students. Compared to older building fund, dorm of the modern age, besides basic needs
(sleeping, studying, work), should, by its spatial properties and program, also ensure
accomplishment of other needs (physical and emotional, social and cultural). Model of student
residence of the modern age covers, apart from basic factor, i.e. private space-individual
territory, other factors such as semi-public and public part of the dorm. Changes in everyday
human functioning and lifestyle, derived as a result of improved and developed community, have
conditioned the transformation of dorm’s space. Public-social contents are usually placed on
ground and last floors of the dorm, while residential area is in-between. It is not exclusive
combination of residential and public contents of the dorm. Basement includes drive units,
economic-service blocks, garaging (for cars and bicycles) and similar contents. In some cases,
basements may contain designed small and big halls for various types of activities (shows, music
performances, parties, cultural events and other manifestations) [3]. Attitude towards people with
disabilities is raised to a much higher level, thus adapting and adjusting modern dorm space by
implementing of physical elements for elimination of horizontal and vertical barriers.

Functional organization of existing dorms mostly used for residence need to be

transformed. Certain spaces required to be adapted and reused, in order to meet numerous needs
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of modern student. Future architectural practice requires obligatory introduction of various
contents which will meet the needs of modern students.
Following part of this work shows positive examples from practice with the aim of

emphasising the significance of a dorm with rich and complex content for the life of students.

3.1. Dorm- My Space, Trondheim / MEK Architects

Dorm called My Space, is the realisation of a brainchild and an idea of architects on
creating a facility for student residence as social network where dorm users (116 residents)
depend on each other (Fig. 1). The facility with storeys (Po+P+5) was built in Trondheim,
Germany for the needs of Norwegian University of Science and Technology in Trondtheim.
Basement of the facility consists of technical facilities and a garage. Functional organization of
basement area has dominant contents of public character, while first floor is the combination of
mutual facilities and residence units. Other floors are exclusively residential.

Instead of grouping program content of public character into functionally separated
spaces, designer team decided to create large flexible social areas available to all students, or the
areas that unite those students. With the aim of providing community led atmosphere, they have
created flexible salon and “ultra-kitchen” for self-service, designed as an experimental space for
use and relaxation of 116 students which can also be used for social activities such as
competitions and cooking seminars (Fig. 2). This type of structuring mutual facilities, through
collective actions as the means of strengthening the bonds within newly founded community,
encourages residents to create rules for functioning, stimulates their responsibility and ways of
balancing their own interests. The facility can be seen as unfinished structure which demands
from residents to finish it. This is primarily done because of their exploration of space and
adapting to their current needs, which they accomplish together within the community and with
other students. Hall communication of the first floor is the divider between residential units and

the salon used for mutual gatherings, work and group studying. The second and the third floors

Fig. 1. Base of the ground, first and second floor of residential facility for students — My Space [10]
(http://www.pichaus.com/all-architecture-residential-slideshows-enrique-krahe-housing-murado-&-elvira-
@2eab5c1lead555759a0ac69b839he23a/)
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pBSSRa

Fig. 2. Interior environment of the dorms My Space, Designer solution of architectural studio MEK architects
(http://www.dezeen.com/2012/11/10/myspace-student-housing-in-trondheim-by-murado-elvira-krahe-architects/)

Fig. 3. Exterior appearance of the dorm; Floor plan of standard residential floor of the dorm; Interior appearance of the living
units; Architectural studio Lundgaard & Tranberg Arkitekter [11]
(http://www.dac.dk/en/dac-life/copenhagen-x-gallery/realized-projects/tietgenkollegiet/)

consist only of residential units, based on irregular hall communication in shape, which has an
additional function- informal gatherings and socializing of residents, accidental meetings and

communication.

3.2. Tietgen Student Hall

Famous dorm Tietgenkollegiet, known as imposing round building with inner yard of
massive dimensions, is located in Orestad, newer county in Copenhagen, Denmark (Fig. 3).
Construction of the facility was completed in 2006. The dorm facility, with all necessary
contents for freely lives of students, is designed as a facility consisted of seven floors with
capacity of 3600 rooms for students.

Compared to most dorm funds across Serbia, in case of this dorm, program content
referring to public contents is significantly more complex. Contents that are mutual for personnel
and dorm residents are grouped in the ground floor of the facility. The ground floor primarily
includes public contents: coffee bar, auditorium, study and computer halls, workshops, reading
rooms for studying and research work of students, laundry, music rooms and meeting rooms, as
well as parking space for bicycles. This floor has a designed hall consisted of a salon and a large
hall that can be divided in two separate rooms. These facilities, when integrated, enable holding
large entertaining activities for students, or, when divided, holding three smaller events at the
same time. Within standard floors, 360 residential units are organized around the rim with the

views on surrounding environment, while mutual functional spaces, such as kitchens, utility
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rooms, mutual staying and balconies are oriented towards inner yard. Each facility floor, within
functional frame, includes five segments, each with twelve residential rooms and accompanying
contents. This dorm has provided satisfaction of needs for students of various faculties. For
example, for the students of music academy they have designed a space consisted of two music
rooms (one with a piano and the other with drums). For recreation and maintenance of physical
health they have foreseen a gym and open spaces for activities such as basketball, etc. In order to
encourage students’ interaction and their socialization, they have designed open spaces- mutual
balconies. This dorm is exemplary not only in sense of shape but also in sense of rich and

successfully achieved program content and functional connections within.

3.3 Student apartment studios in Paris / OFIS

The project of students' habitation in Paris, on the site of the Stade de Ladoumégue in
Paris in 19th district, is designed by Studio OFIS architects. The facility was designed to include
all the necessary conditions for a comfortable stay during the studies, which means that facility
provides a healthy environment, the development of individual skills, socialization, learning, etc.
The dorm consists of two multi-leveled rectangular blocks (30 x 11m and 65 x 11m [12]), with
the accommodation capacity of 192 student apartments. The layout was developed within a
single-tracked solution. Some apartments (23 rooms, 10% of the total accommodation capacity)
of the dorm are located on the ground and storey floor and are adapted to students with
disabilities. In this way, users are provided unobstructed access to common areas, in order to
upgrade their social integration and involvement in the community. Besides, there are seven
apartments designed for accommodation of couples. Apartments of this dorm meet all the
requirements in terms of lighting, air quality and working space.

Analysis of housing units. The housing units (fig. 4) are connected to the corridor. The
entrance areas of apartments are equipped with cabinets, and provide access to the bathroom

units. Each apartment has kitchenette, dining area, work space, and sleeping area, without

Fig. 4. Residential units, plan, facade, perspective (Paris, France, OFIS architects, 2008)

(http://www.archdaily.com/9442/student-apartment-studios-in-paris-ofis/)
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physical separation of these functions. The inner space continues to the balcony, private outdoor
space. Formation of these balconies enables users of the dorm to have space for resting and
relaxation.

4. Students with disabilities in the dormitory compositions

It is necessary in the modern society to give equal chance to all. This is also applied on
students with special needs. All conditions for comfortable living and learning in student
dormitory must be given to students with disabilities. More and more attention is paid to this
matter everyday around the world.

From perspective of fulfilment all necessary conditions accommodate the students' with
special needs most of the constructed students' facilities in Serbia do not satisfy necessary
conditions. In order to provide adequate accommodation for this type of student appropriate
steps must be taken. Certain changes has been done in dormitories in university towns in Serbia
with aim to equip them with necessary accessories, but not enough and with significant delay
compared to the other parts of the world. So, this is still undergoing process. All over the world
this process has been started much earlier than it is in Serbia, because of that position of students
with disabilities in the world is much better than in Serbia. University of Illinois in Champaign
was the first university center that implemented necessary equipment for the purpose to facilitate
access and usage for the students with disabilities in far 1947 [13].

In larger university cities such as Nis, Belgrade, Novi Sad, students' centres has gone
through reconstruction and first rooms for accommodation students with special needs have been
obtained. During these adaptations the rooms on the ground floor were created in order to
provide better access. Also, special care has been paid to the width of the front door and the
bathroom door, special holders have been placed as well as the alarm system which has been
connected to the reception desk, in case the residents need any help. All the switches have been
placed lower so that any person in a wheelchair can reach them without difficulty. By enlarging
the platform and the stairs at the entrance the problem that there are no access ramps or enough

space to move in a wheelchair is solved.

4. Conclusion

Dorms, regarding the significance they have for the development of education and
specialization of students, demand special designer attention and approach. "Designing of dorms
essentially involves dubious analysis of students’ needs and aspects of collective residence" [5].
Needs of modern student, which student dorm has to meet with its program content and correct
architectural organisation of contents, are various and largely multiplied. According to increased

needs, program content of dorms is transformed and adjusted to the needs of modern student.
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Thus, within a composition of the dorm, apart from most significant factor- student’s room
(private space), there are numerous public contents or spaces for various types of social activities
and specialized spaces for individual activities regarding study programs. Therefore, in the future
design practice it is imperative to predict beside comfortable residence units equipped with all
the elements that will meet the personal needs of students (including students with special

needs), also the facilities of social content.
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OLIEHKA BJIMAHUA BUBPALIMU TEXHOJIOT'HYECKOI'O
OBOPYJIOBAHUSI HA CTPOUTEJIbHBIE KOHCTPYKIIUA
NPOU3BOJACTBEHHBIX 3IAHUN

AnHotanusi: B cratee comepikaTcsi pe3yabTaThl HCCIEIOBaHMS BUOPAIIMOHHBIX BO3IEHCTBUI OT
TEXHOJIOTHYECKOTO 000pYyIOBaHUS Ha HECYIIME M OTPaXKIAroIlWe KOHCTPYKIUH TPOHM3BOACTBEHHBIX
3)121HI/II71 C MCTAJUVIMYCCKHUM, CMCIIaHHBIM H JKET1€300€ TOHHEBIM KapKacoM. Ha WITIOCTpaluAaX U B TCKCTE
YKa3aHbl MecTa YCTaHOBKHM IaTYMKOB BHOpanuy. BBISBICHBI NUKOBBIE 3HAYEHUS BUOPOCKOPOCTEH,
MPEICTaBICHBl PEKOMEHIALINY 110 X CHIDKEHHIO.

KarwoueBbie cioBa: 31aHle, KOJOHHA, TIEPEKPBITHE, CBS3b, TPOXOT, MpeccoBoe 000pYyIOBaHHE,
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EVALUATION OF THE VIBRATION EFFECT OF TECHNOLOGICAL
EQUIPMENT FOR BUILDING CONSTRUCTIONS OF INDUSTRIAL
BUILDINGS

Abstract: This article contains the research results on the vibration effects made by the
technological equipment on the bearing and protecting constructions of the industrial buildings with
metal, mixed and concrete frame. The illustrations and the text itself point out the places where the
vibration sensors have been established. Peak vibration velocity was identified and the recommendations
to reduce them have been presented here in this article.

Key words: building, column, covering, truss, rattle, pressure equipment, shaft, vibration sensor,
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B mponecce SKCITyaTaliuu 34aHud MMOABCPIrarOTCA BO3JCHCTBHUIO BH6paI.[PIPI. BHGpaI_[I/ISI
TEXHOJIOTHYICCKOT'O O60py,Z[OBaHI/I}I MOXCT CTaTb HpPI‘-IPIHOfI MMOBPCIKACHU A KOHCTPYKI_II/Iﬁ 3,HaHI/II>'I,
CHU3HMB HMX OJOKCIITyaTalUOHHYIO HAJACKHOCTH, YXYAUIWTH HCCYII[YIO CIIOCOOHOCTH BCTPOCHHBIX
HeperBITI/If/'I. HpI/I3HaKaMI/I CHHMIKCHHUA 3KCHHyaTaHHOHHOﬁ HaACKHOCTU ABJIICTCA ITOSIBJIICHHEC

TPEIMH, pa3pylIeHHe CBapHBIX M OONTOBBIX coeanHeHui. [loaTOMy BHOpaIUio COOpPYKEHUMI
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CJIelyeT TOCTOSSHHO WJIM TIEPUOJMYECKH KOHTPOJIHPOBATh, YTOOBI ONMpPEIEeUTh, HACKOJIBKO
JeicTBYOIME BUOPALIMOHHBIE HATPY3KH OMACHBI [T KOHCTPYKLIUN U ITEPCOHAIA.

W3mepenuss BUOpauuu 34aHUM TPOBOMWINCH C IENBI0 CPaBHEHHS IOJTYYEHHBIX
Pe3yNbTaTOB C MPEACIbHBIMHI 3HAYCHUSIMHU (KPUTEpUAMHE OLleHKH) [ 1, 2].

MexaHnuecKkue HaNpsDKCHUsST B KOJIOHHAX, PHUTENsiX, OalkaX M IUIMTax IEPeKpBITHS,
BO3HHUKAIOIIME TNPH HMX KOJEOAHWSIX Ha YacToTe, OJM3KOW K pPE30HAHCHOW, MOTYT OBITh
paccuMTaHbl IO pe3yabTaTaM HW3MEpPeHWH BUOpanmMM B TOYKaX, TIJ€ 3HAUYEHHE CKOPOCTH
HauboIbIIEe.

OCHOBHBIM TIAPAMETPOM, HCIOJIB3YEMBbIM Ul OIICHKH BHOpAallMU 37aHUMN, SBISETCS
UKOBOE 3HAYEHHE CKOPOCTH, M3MEPSEMOE B HAIIPABICHUH TPEX B3aWMHO TNEPICHIUKYISIPHBIX
ocelt X, y 1 z. Och z HalpaBlieHa BEPTUKAIBHO BBEepX. HampasieHus: rOpH30HTAIBHBIX OCEH X H
y 3aBUCAT OT TOYKU U3MEPEHUS U ONPEAEISAIOTCS 0COOEHHOCTSAMH I'€OMETPUYECKUX Pa3MEpOB
KOHCTPYKIIMU B JAaHHOU Touke. J[J1s1 OIleHKH BHOpalMK ONpPEeAesiioch HAaUOObIIee U3 MUKOBBIX
3HAYCHUH, MOTYUYECHHBIX IS KaXXI0TO HAIIPABICHUS U3MEPEHUH.

W3mepurenbHas cucTeMa COCTOMT W3 JATYMKOB BHOpAlWM, YCTPOWCTB COTJIACOBAHUS
CUTHAJIa, YCTPOMCTB XpaHEHUS JaHHBIX, TOJIOCOBOTO (QUIIBTPA.

Jlis  3amepoB  mapaMeTpoB  BUOPOAMHAMUYECKHMX  KOJICOAHWMM  MCIOJB30BAJICS
MHOTOKAaHAJIBHBI BUOpoaHamu3atop BuOpaH-3 ¢ MUHHATIODHBIMH BHOpOJIATUYMKAMU U
BCTPOCHHOM 3JIeKTpOHUKOM [3-5].

3amepsl BUOpalMKM MPOU3BOJWINCH B II€X€ MO MPOU3BOJCTBY TPaHyl NPEAIPUSITUS
00O «Py6ukon», B ABYX3Ta)XHOM aJIMUHHCTPATUBHO-OBITOBOM KOPITyCE€ NMPOU3BOACTBEHHOI'O
3paaus OO0 «KpoBMOHTaX», pacmoyioKeHHOro HarpoTuB, W B mpoiiete nexa OO0 «3aBon

Huxomne-TTaky.

B0 O
i

" at

Puc. 1. Llex mo npou3BOACTBY TpaHyJ ¢ MeTaITMIecKuM kapkacoM i ABK ¢ xkene300eTOHHBIM KapKacoM
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Puc. 3. Pa3merenue BUOPOAaTUNKOB HA TPOXOTE

B nmponere 1mexa 1o TpPOM3BOJACTBY TIpaHyd pacHojaraercsi TEeXHOJIOIMYECcKoe
o0opy/J0BaHUE, NpPEAHA3HAYCHHOE Ui TOJIYYEHHUs 3aIUTHBIX MOKPBITUH HEOOXOAMMBIX MpHU
M3TOTOBIICHUH PYJIOHHBIX KPOBEJIHHBIX MaTEpPHAJIOB.

HcTouHMKOM BBIHYXIIEHHBIX KOJIEOaHUWI Iiexa MO MPOU3BOACTBY TPAHYI SIBISIOTCS BA
rpoxorta, cuctembl HAVER — NIAGARA maccoit 12000 krc ¢ 4acToToil BpalieHus: MEXaHHU3MOB
990 06/MuH, ycTaHOBJICHHBIE Ha TBOMHOW CUCTeMe racuTeneit konebanuii (puc. 2).

Jartunky BHOpalMy yCTAHABIMBAINCH HA TPOXOTaX M Ha IMPOMEKYTOYHBIX Oaikax,
PacIIOIOKEHHBIX MEXK/Ty TBOWHBIMU CHCTEMaMHM racuTelieil koaebanwuii (puc. 3).

Jatunky BHOpanMy TakKe YCTAaHABIMBAINCh HAa MPOCTPAHCTBEHHBIX OMOpax, Ha
KOJIOHHAaX CTaJbHOIO KapKaca 3[aHMs, Ha BEPTHKAJIBHBIX CBSA3AX MEXIY KOJOHHAMH, Ha
HACTUJIaX TEXHOJOTMYECKHX IUIOLIA/I0K, HA TEPEeKPbITUH OOKOBOTO MpOJETa, HAa MPOTrOHAX

CTEHOBOTO M KPOBEJIBHOTO OTPaKICHHsS, Ha MNPOQUIMPOBAHHBIX JHUCTAaX, HA CTPOIMMIBHBIX
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(epMax OCHOBHOTO ¥ OOKOBOTO MPOJIETOB, B IOMEUICHUH ITyJIbTA YIPABICHHUS TEXHOIOTHIECKIM
000pyI0BaHUEM, HA CTBOPKAX BOPOT U Ha KpoBie (puc. 4).

B anMuHHCTpaTHBHO-OBITOBOM 3/aHUM JAaTYMKH BUOpAlMM YCTaHABIMBAJIUCH Ha
KOJIOHHax HEpBOTO M BTOPOrO 3TaXka, Ha MEXIYITaKHOM IEPEKPHITUH, HA CTEHOBBIX IaHEISIX
MIEPBOro 3Ta)a, Ha HAPYKHBIX KUPIUYHBIX CTEHAX BTOPOro 3TaXka, Ha MoJlaX EePBOr0 U BTOPOIO
dTaXKeW W Ha JIBEpsX TaMOypa.

@parMeHTsl PErHCTPUPYEMBIX MapaMeTpOB NMPHUBEAEHBI HAa pUCyHKax 5 u 6. ITukoBoe
3HayeHue BHOpOCKOpocTedl npuxoaurcsa Ha vactotry 16,5 I'm — uacToTy BpalleHus BajloB

nBuraresiedl BuOpomainHsl paBHo 990 06/MuH.

‘I cnexrpansnwii

3,5

23

Enfipocropocts, 1o/ c

0,5

10 20 30 40 a0 =11} T
HUacwoma, I

|| Curuan:

Puc. 5. Pactipenenenue 4actoT KosieGaHUH CTPOUTENBHBIX KOHCTPYKIUIT [IeXa IO IIPOU3BOJICTBY TPAHYII
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14/
ra

B

Puc. 6. ®parmenT 3amucu BHOPOCKOPOCTH TPOXOTA B MONEPETHOM HAIPABICHUN

B Tabmuue 1 mnpuBeneHsl pe3yibTaThl 3aMepoOB  BHOpPOCKOpOCTH MJisi  Haubosee
XapaKTEePHBIX KOHCTPYKLUH I1eXa Mo Mmpou3BoAcTBY rpanyn u ABK, B Tabmune 2 — 3amepsl
BUOpONIEpEMEIICHHI.

[Ipu pabGore MexaHHW3MOB BpallleHUS TPOXOTOB B MpOTHBO(da3e pa3max KoieOaHWid —
MUHUMQJIBbHBIA ¥, HA00OPOT, MpPU CIONKEHUU AaAMIUIUTYJ JOCTHTaeTCs MPEeApPEe30HAHCHOE
COCTOSIHHE C IEPHOANYHOCTHIO mopsiaka 30 ceKyH/I.

B cocraB rimaBHOro Koprryca MpeAnpHsTHS O MPOM3BOJCTBY KPOBEIBHBIX MaTepHaOB
CO CMEIIaHHBIM KapKacOM BXOHT MOJATOTOBUTEIFHOE OTACIICHHE U OT/ICJICHUE 110 TIPOU3BOJICTBY
Oymaru. B kpaiineM nposiere, OorpaHU4€HHOM MPOJOJIbHBIM M MONEPEUYHBIM J1e(hOpMalliOHHBIMU
[IBaMH{, paclojiaraloTcsd BCTPOCHHAs TEXHOJOTWYecKas IuIoIaaka W OymarojenaresibHas

MallnHa, YCTAaHOBJICHHAA HAa IIPOCTPAHCTBEHHOM Kele300€TOHHOM (bYHHaMeHTC (pI/IC. 7)

Tabmumna 1

MaxkcumanbHble BAOPOCKOPOCTH KOHCTPYKIIHIA

MaxkcruMaibHasi BAOPOCKOPOCTb, MM/C
Ne HanmMeHoBaHME CTPOUTENBHON Pa6ora 1-ro Pa6ora 1-ro
Pab6ora 2-x
n/n KOHCTPYKLUU rpoxora 6e3 IpoxoTa C
IPOXOTOB .
Harpy3Kku Harpyskou
1 [Ipo¢unupoBaHHBIi JTUCT KPOBIU 44,0 17,5 7,5
2 [TpOTOHBI CTEHOBOTO OTPaXKICHUS 23,5 20,6 19,1
3 Hactun TEXHOJIOTHYECKHUX 25 26 22
TUTOIIAIOK
4 | Kopmyc BToporo rpoxota 205,9 320,9 321,2
5 Crenosasg manens ABK 4,21 3,03 2,52
6 MesxyataxHoe nepekpbitie ABK 0,41 0,35 0,31
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MaxkcumanbHble BHOpOnepeMeneH sI KOHCTPYKIIUN

Ta0mnuma 2

MaxkcuManbHOE BUOpOIIEpEMEIIICHHE, MM
No HanmeHnoBanue cTpouTenbHON Pa6ota 1-ro PaGora 1-ro
Pabora 2-x
/1 KOHCTPYKLIUN rpoxota 0e3 IpoxoTa C
I'POXOTOB .
Harpy3Kku Harpy3kou
1 | [IpoduimpoBaHHBII JTUCT KPOBIU 0,43 0,17 0,07
2 [TporoHBI CTEHOBOTO OTPaXKICHUS 0,21 0,2 0,18
3 Hactun TEXHOJIOTHYECKUX 0,025 0,026 0.021
IUIOIIAIOK
4 Kopmyc rpoxota 1,98 3,1 3,1
5 CrenoBas nanenb ABK 0,04 0,03 0,024
6 MexnyataxHoe nepekpoitue ABK 0,004 0,003 0,003

3aMepH mapaMcTpoOB BI/I6paI_II/II/I Ha IIpECCOBOM O60py,I[OBaHI/II/I IMPOU3BOJUIINCH B TOYKAX,

PACIIOJIOKCHHBIX Ha KOXYyXaX INOAIMIMIIHUKOB BCPXHUX U HUIKHUX BaJIOB o0eux KJ'IeTef/’I, a TaKXXe

Ha CTaHMHAaX CO CTOPOHBI INIOIAI0K 06CJIY)KI/IB3,HI/I$I " IIpHUBO/JA.

3aMepH apaMeTpoOB BbIHYKIACHHBIX KoJe0aHni CTPOHUTCIIbHBIX KOHCTPYKI_II/Iﬁ B

npeaciiax TeMICpaTypHOro Oy0Ka INPpOU3BOJHWIIMNCh Ha KOJOHHAX, Ha IIOBCPXHOCTHU II0JIa

BCTPOEHHOTO NMEPEKPBITUS, HA CTOMKAX MPOCTPAHCTBEHHBIX paM (pyHAaMeHTa MPECcCOBOM yacTH

6YMaFOI[€HaT€HBHOI71 MalllrHbI, Ha MAHCIAX CTCHOBOI'O OIrpaXJACHUA U HAa BCPTUKAJIBHBIX CBA3AX

MCKAY KOJIOHHaMHU.

Puc. 7. O0muit BUJ IpeccoBoOil YacTH OyMaroaenaTeIbHON MallnHbI

32



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

Puc. 8. [IpeccoBas gacTs OymaroenaTeIbHON MAIIHHBI

dparMeHTBl PErUCTPUPYEMBIX MApaMETPOB NpUBEACHBI Ha pucyHkax 9 u 10. [TukoBoe
3Ha4YeHHEe BHOpOCKOpocTel oOopynoBaHus mpuxomutcs Ha yactory S50 I'm. (puc. 9),

BEPTUKAIbHBIX CBSI3€H MEK/y KOJIOHHAMU 5KeJIe300€TOHHOro Kapkaca — 7 I'Ll.
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Puc. 9. 3aBucumocTs BI/I6pOCKOp0CTI/I CTaHUHBI IpeCcCa OT YaCTOTLI BpAallICHUS BaJIOB
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Puc. 10. 3aBucumocTs BI/I6p0CKOp0CTI/I BCPTUKAJIBHBIX CBsI3eH MEXOY JKEJI€300€ TOHHBIMH KOJIOHHAMH OT YaCTOThI BBIHYXICHHBIX

KoJieOaHuit

BrIBOIBI 110 pe3ysibTaTaM HCCIIEIOBAaHUM.

1. MakcuManbHOE 3Ha4Ye€HHUE BHOPOCKOPOCTH TMEPEKPHITHS IeXa IO MPOU3BOJICTBY
rpanyn npeanpustus OO0 «PyOukon» mpu pabore ABYX TPOXOTOB C TEXHOJIOTUYECKOU
Harpy3koii cocrasmusieT 0,42 mm/c, a ogaoro — 0,35 Mm/c, 4TO IPEBBIIAET MPEAeTbHOE 3HAUCHNE
0,28 mm/c B 1,5 — 1,2 paza [1, ta6. 10].

2. PabGora ogHOro rpoxora He OKa3blBaeT HEOIAroNpUATHOTO BO3JEHCTBUS Ha
MepCoHall, pabOTAONIUN B aJIMUHUCTPATUBHO-OBITOBOM KOPITyCE, PACIOJIOKEHHOM HAIpOTUB
MIPOU3BOJICTBEHHOTO KOPITyca.

3. B pesynpTare mnpoBeACHHBIX 3aMEpPOB BUOpAIMU KOHCTPYKLUUN IMPECCOBOTO
000py/lOBaHUsl, CTPOUTEIBHBIX KOHCTPYKIMWA 3JaHUS U BCTPOSHHOW TEXHOJIOTUYECKOM
momaaku OO0 «3aBoa Hukonb-11ak» nonydensl cieayromuye JaHHbIE:

- MaKCMMAaJbHOE 3HAaYeHUE BUOPOCKOPOCTH BEPXHUX M HIDKHHMX BaJIOB MPECCOBOM YACTH
OymarojenarenbHOM MammHbl cocTtaBisier 0,52-0,53 mwm/c, 4TO HE MpeBbIMIAET MPEeIbHO
JomycTUMoro 3Havenus 4,5 mm/c [1, Tabm. 1J;

- MaKCHMAaJbHOE 3HAUe€HUE BUOPOCKOPOCTH BEPTUKAIBHBIX CBS3€H MEXTYy KOJIOHHAMHU
KpaliHero psga 3maHus coctaBiaser 1,81 wmwm/c, komonH — 0,34 wmM/c, TepeKpHITUA
TEXHOJIOTHYECKOW Tutomaakd — 0,7 Mm/c, CTEHOBOro oOrpaxaeHus — 1,2 mm/c, omop
MIPOCTPAHCTBEHHBIX paM (hyHJaMEHTa MpeccoBOi yacTu OymarojenarenbHoi MamuHbl — 0,24
MM/c 1 He nipeBbitaeT 20 mm/c [2];

- TMHUKOBBIE 3HAYECHUS BUOPOCKOPOCTEH MPUXOAATCS Ha ampenb U Mail — Tepuoj

MOBBIIICHHON OTPEOHOCTH B KPOBEJIbHBIX MaTepHalax.
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4, Jns TmpuBeACHUS TapaMeTpoB BHOpAliM B PaMKH CYHIECTBYIOIMIUX HOPM
HEOO0XOAMMO BBITIOJHUTh PETYJIMPOBKY YacTOT BpalleHUs MEXaHM3MOB, UYTOOBI JOOUTHCS
pexxuma paboTel B mpotuBodase. Ilpu sTom mapamerpsl BUOpalMu KOHCTPYKIMN 3AaHUNA OynyT
CYILECTBEHHO YMEHBIICHBI.

5. HanGomnee moaBep)KeHbI BBIHY)KJICHHBIM KOJNCOAHMSAM CBSI3M  3MaHUH  C

METAINYECKHUM U JKeJIE300€ TOHHBIM KapKacaMu.
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OCOBEHHOCTHU NPOEKTUPOBAHUA COLUAJIBHBIX KNJIBIX
OBBEKTOB C HCIIOJIb30BAHUEM ITPUEMOB MOAYJbHOM
APXUTEKTYPbI

AHHoTamus: JlaHHasg cCTaTbs MO3BOMAET H3YYUTh BO3MOXKHBIE METOABI MOIYJIBHOIO
CTPOUTENBCTBA COLMAIBHOTO JKUJIbsl. ABTOPOM BBIIIOJIHEH aHAIHU3 OIBITA MPOEKTHPOBAHUS COLUAIBHOTO
JKUJIbSI, PACCMOTPEHBI OCHOBHBIE IIOJIOKUTEIBHBIE ACIEKTHl CTPOMTENBCTBA MOIYJIBHOIO JKUJIbS U3
MOPCKUX KOHTEHHEPOB.

KiroueBble cjoBa: MOmylb, COLHAIbHOE JKUJIbE, MOIYJIBHOE CTPOUTEIBCTBO, MOPCKON
KOHTEHHED.

T.V. RADIONOQV, deputy dean of architectural faculty, Donbass national academy of
construction and architecture, Makeyevka, Ukraine

M.V. FEDOROVA, master student, Donbass national academy of construction and
architecture, Makeyevka, Ukraine

FEATURES OF DESIGN OF THE SOCIAL RESIDENTIAL PROPERTIES
WITH USING TECHNIQUES OF MODULAR ARCHITECTURE

Abstract: This article allows to study possible methods of modular construction of social
housing. The author analyzed the experience of designing the social housing, considered by the main
positive aspects of the construction of modular housing from shipping containers.

Key words: module, social housing, modular construction, shipping container.

IloctanoBka mpodJembl. OcTpasi HEOOXOAUMOCTh COIMAIBHOTO KUJIbSl — aKTyaJlbHAs
npobaema, 00yCIOBICHHAs CTPEMUTENbHBIM POCTOM MOTPEOHOCTH HACEIEHUS B SKOHOMUYHOM
xunbe. Takasg mpobiiemMa Ha CETOAHSIIHUMA JIeHb OXBAaThIBAaeT OOLIMPYIO YacTh KPYINHBIX H
KpYIMHEHIINX TOPOAOB, U TpeOyeT MPUHATHS KOMIUIEKCHBIX Mep Mo ee pemeHuto. Ceituac
npobiieMa COIMANbHOTO JKWJIbS pEIIaeTcsi HEe JOCTaTOYHO JAEWCTBEHHbIMH Meroiamu. OOmias
noTpeOHOCTh HaceneHus Poccum B kuibe cocTaBisgeT okoyso 1570 MIIH. KB. METpOB, Jis
YIIOBJIETBOPEHHUST ATOH  MOTPEOHOCTM  HEOOXOAMMO  YBEJIMYMBATH JKWIMLIHBIA  (HOHI
OpueHTHPOBOYHO Ha 46 mporeHToB [9]. [ToapoOHBINM aHATW3 OMBITA CTPOUTEIHCTBA OOBEKTOB

COIHAJIBHOI'O JXKWJIbA II03BOJIMJI YCTAHOBHUTH, UYTO 0,[[HOI71 M3 TJIaBHBIX TIPUYWH HEXBATKHU
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COLIMAJIbHO JKUJIbSl HA CETOJHAIIHUNA IE€Hb — SBJIACTCSA BBICOKAs CTOMMOCTBH IPOCKTHPOBAHUS U
cTpoutenscTBa. HeoOxonumMo ckas3arh, YTO CTPOMTEILCTBO COLMAIBHOIO SKUJIOTO J0Ma
BBITIOJHAETCS. TEMH K€ METOAAMM, YTO U CTPOMUTEIHCTBO KOMIUIEKCHOIO XHWIIbsl, KOTOPOE HE
IpeJHa3sHaueHo JUIsl MajlooOecneueHHbIX Kareropuil HaceneHus. CTOMMOCTh CTPOMTEIbCTBA
3a4acCTyIO0 YMEHBILIAETCS 3a CYET YMEHBIIEHUS JKUIION IO KBapTUD.

MonynbHOE CTPOUTENBCTBO — ATO YK€ BHEAPEHHBIH B MHPOBYIO apPXUTEKTYPHYIO
IIPAKTUKY OIIBIT, OJJHAKO HE MOJYYMBIIUI JOCTATOYHO IIMPOKOIO PACIPOCTPAHEHUS. Y YUTHIBAS,
YTO Ha CETOAHSIIHUN JEHb HHTEHCUBHOIO CTPOUTEILCTBA TAKOI'O THUIIA HE IIPOCIIEKUBACTCS, TEM
HE MEHee, KaK OJUKETHBI BapuUaHT CTPOMTENbCTBA JKMUJIbS OH PAacCMATPUBAETCS MHOTMMH
MOTEHLIMAJIbHBIMU 3aKa34MKaMH U HHBECTOPAMHU.

IMocTaHoBKa 3a1a4 ucciaenoBanus. [Ipu neranbHOM M3ydyeHHH OOBEKTOB COIMAIBHOTO
KWJIbSl U €r0 BIUSHUS Ha MOAYJIBHOE CTPOUTENILCTBO, ABTOPAMH OBbLIN ITOCTABJIEHBI CIEAYIOIINE
3aJ1a4M UCCIIEIOBaHUS:

1. O3HaKOMHTBCS M MPOAHATIUZUPOBATH OIBIT MPOSKTUPOBAHUS COLMATIBLHOTO JKUJIbS Ha
IpeIMeT MOIYJIbHOTO CTPOUTEIILCTBA;

2. BpISIBUTH IIOJIOKUTENBHBIE ACHEKTHI CTPOUTENILCTBA MOAYJIBHOIO JKUIIbS U3 MOPCKHX
KOHTEHHEPOB;

3. Onpenenuts BIUSHUE COLUAIBHOIO XKWIbs HA Pa3BUTHE MOAYJIBHOTO CTPOUTENHCTBA.

OcHoBHOI1 MaTepuaJ. [IpoekTupoBaHHE U CTPOUTEIBLCTBO I0MA — MPOLECC JOCTATOUHO
CJIO’KHBIN, KOTOpPBIH TpeOyeT HeMalbIX BPEMEHHbIX M (PMHAHCOBBIX 3aTpar. C KaXabIM I'OJ0M
MOSIBJIIFOTCSL BCE HOBBIE TEXHOJIOTUH, KOTOpbIE IO3BOJSIOT YCKOPUTH U OOJETYUTH ITY
npoueaypy. MoJylibHOE CTPOUTENBCTBO SBISETCS OAHUM M3 Takux HosuiecTB [6]. CormacHo
TPaKTOBKE B TOJKOBOM CJIOBape, MOJYJIb ONPEAEIAIOT KaK BEJIMYMHY, YCIOBHO IPUHUMAEMYIO 32
elIMHUILY, LeJ0e YHMCIO pa3 IOBTOPSIOUIYIOCS BO BCEX H3MEPEHHUSAX KaKOH-IHnOo
XyA0XecTBeHHON ¢opmbl [1]. MupoBoif OmbIT Moka3aj, 4TO MPH CTPOUTEILCTBE C yYETOM
MOJYJIbHOM CHUCTEMBI, 3a OIUH XWJIOH MOAYNIb MPUHUMAIOT CaMble Pa3JIMYHBIE 3JIEMEHTHI.
Hanpumep: »ene3HOJOpOKHbIE BaroHbl, MOPCKHE KOHTEHHEphl WM CIeHualbHbIEe SYEHKU
3aBOJICKOTO U3TOTOBJICHHUS.

Haubosee n3BecTHBIM MPUMEPOM MOJYJIBHOW MJIM KaIlCYJIbHON apXUTEKTYpHI SIBISETCS
OamHs-Karncyna «Hakarun», KoTtopas HMOCTpoeHa IO MPOEKTY SAMOHCKOro apxurekropa Kucé
Kypokassl B 1972 roay. 3aanue (pakTHUeCKU COCTOUT M3 JABYX B3aMMOCBSI3aHHBIX OETOHHBIX
6ameH (11-tu u 13-Tu sTaxkel), B KOTOPBIX pa3MenieHbl 140 cOOpHBIX MOIyIel (MM «KaTICYI)
[15]. Kaxxaplit u3 Moayeit SBiIsieTcsl aBTOHOMHOW €MHUIEH, KBapTUPOil ninn opucom. Kancynsl

MOTYT OBITh CBSI3aHBI U OOBEAMHEHBI B IENIAX CO3JaHUA OONbBIIEr0 MpocTpaHcTBa. Kakmas

37



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

Karcylna MOAKIYeHa K OJHOMY M3 JBYX IJIaBHBIX BaJIOB JIMIIb YETHIPbMs OONTaMU BBICOKOM
HaMpsSOKEHHOCTH, TpPEIHa3HAYeHHBIX Uil cMeHbl [15]. 3panue crTano mepBbIM B MHUPE
BOIUIOIIEHUEM «KAICYJIbHOW» apXUTEKTYpPBI AJIs IPAKTUUECKUX 1enel [12].

Taxke OJAHMM UHTEPECHBIM MPUMEPOM  MOAYJIbHOW  apXUTEKTYphl  SBISETCS
crynenueckoe ooOmexutne Tietgenkollegiet, moctpoennoe B 2006 romy B Komenrarene.
CeMudTaXHOE 37aHUE TPENCTABISAET COO0M MHOMKECTBO OTIEIBHBIX CETMEHTOB, 00Pa3yIOMIMX
eANHYIO IMUIMHApHYecKyro Gopmy [8]. Beero B obmexutun 360 KoMHAT, OHH pa3ficiieHbl Ha
KOMHATBI JJI OJTHOTO U JUISl IBOUX CTYJEHTOB. 3/1€Ch UCIIOJIb30BAHBI JIBA BUIA MOTYJIS.

Eme Gonee oOpamaioT Ha ceOs BHUMaHWE MOJIYyJbHbIE 3JaHUS U3 OJOK-KOHTEHHEPOB.
[lepBomy yenoBeKy, KOMY MpHUIIIa WU UCIOJb30BaTh KOHTEHHEP B Ka4eCTBE OCHOBBI [T
BO3BEACHUS JKUJIbS, CUMTACTCA amepukaHckuil apxutektop Amam Kankun. CaMbIM yaadyHbIM
MIPOEKTOM 3TOT0 apXUTEKTOPa CUUTAETCS KOTTEK MoJ Ha3BaHUEeM «/Jom Adpuancy. Iloctpous
ero B 2003 roagy u3 1BeHaALATH KOHTEMHEpOB, AnaM KailkuH noka3an BCEM CKENTHUKaM, 4TO
JIOM-KOHTelHep, Osiarogapsi KaueCTBEHHOH OTHENKE U HEOPAMHAPHOMY KOHCTPYKTOPCKOM
MOJXO0Jy MOYKHO TPEBPAaTUTh B CTHIBHOE W 3()PEeKTHOE >KHUIUIIE, KOTOpPOE B OYKBAILHOM
CMBICTIE cllOBa Oy/IeT MPUTATUBATH K cede B3rmsaabl [11].

[IpoekTupoBaHre U CTPOUTENHCTBO TAKUX JOMOB B IOJHOM Mepe OTIUYaeTcs OT
TPaJMLMOHHBIX MeToA0B [6]. TexHomoruss cOOpKM MOIYJIBHBIX 3JaHUM 3aBUCUT OT

npUMeHsieMbIX Olok-Moaynel. CymiecTBYIOT OJIOK-KOHTEHHEpbI, IMOCTaBJII€Mble B IOJTHOU

3aBOAICKOM TOTOBHOCTH, M  COOpHO-pa300OpHBIe  OJIOK-KOHTEHHEepHl, IOCTaBlIsIEMblE B
pa3o0paHHOM BHJIe B MaKeTax, JUIsl SKOHOMHMYHON mepeBo3ku. Cucrema BKIIOYaeT B cels
MOJIHBIM HAOOp 3JEMEHTOB >KM3HEOOECIeUeHMsI, BCTPOCHHBIX B CTaHAAPTHBIEC MaHEIH: JBEPH,
OKHA, CHUCTEMbl OTOIUJICHHSI W KOHJIUIMOHHWPOBAHUS, CAHTEXHUUECKOE U DJIEKTPUUECKOe
000pyJIOBaHUE, CHUCTEMbI OCBELICHMS, BHYTPEHHIOIO OTIENKY. YHHKalbHas TEXHOJIOTUS
TEIUIOM30JSIIMK  [TOMELIeHnss obecneunBaeT KoM(opT MpH HU3KHX Temmeparypax [7].
XapakTepHbIM SIBIIsSIETCS TOT (aKT, YTO KOHCTPYKIIUS UMEET BHICOKYIO MPOYHOCTh M YCTOWYHMBA K
3HAYUTENIbHBIM Harpy3kam 3a cHeT HaJIeKHOTO0 MOHTa)Ka: MOJYJIU COEAMHSIIOTCS IPYT C IPYroM
CBapKOH Wi 60JITaMM, MTOJyYeHHbIE BBl 00pa0aTHIBAIOTCS MEHOMOINYPETAHOBBIM T'€PMETUKOM
U ruapousonupyrorcs. brnaromaps HeOoNbIIOMY Becy 3J1aHHUS W3 METAJUIOKOHCTPYKLUI He
TpeOyIOT HAIMYUsl YCHJIEHHOTO (DyH/IaMEHTa U MOTYT YCTaHaBIIMBAThCS Ha rpyHTax. B kauecTse
OCHOBaHUS MOJXET BBICTYNATh JIGHTOYHbIH (YHIAMEHT, MOHOJHUTHbIE WU COOpHbIE
XKene300eTOHHBIE IIIUTHL. BlIouHO-MOIyIbHBIE 3/1aHUS TTO3BOJISIOT MPOU3BOIUTH MHOTOKPATHBIH
MOHTaX M IEMOHTAXK C COXPAaHEHUEM KOHCTPYKTHBHBIX 3JIEMEHTOB U BO3MOKHOCTHIO U3MEHEHUS

pa3MepoB COOpYXEHHsI B OONBIIYI0 MM MEHbIIYI0 CTOpoHY. [IpuMuTHBHAs mpocrota u
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yI0OCTBO TEXHOJOTHYECKUX PEIICHUN MPH HCIOIb30BAaHUM MOIYJIBHBIX 3/IaHUN HE yXYAIIaloT
APrOHOMETPUYECKHUE MapaMeTphbl MOMEIICHU [2].

[lpy  TpOEKTUPOBAHMM W  CTPOMUTENBCTBE  COLMAIBHOTO  JKWIbA  Hamboiee
MPUHITUITAATIBLHBIM SBJISICTCS SKOHOMUYEeCKHi ¢aktop [13]. MoaynbHbBIE 31aHUS U COOPYKEHUS
SBJIAIOTCS KOMIUIEKCHOM aJbTEpPHATUBOM Ui CO3JIaHUSl HEJOPOTUX aJMHUHHCTPATHUBHBIX,
KWIALIHBIX W JPYTUX COLMAIBHBIX 00beKTOB. Camoe IJIaBHOE IMPEMMYLIECTBO MOIYJIbHBIX
3MaHUH — 3TO MX MOOWJIBHOCTh W CPOKHM BO3BEICHHS. J[ByXdTaXHOE 3/1aHHE MOXKET OBITh
coOpaHO B T€YEHHE HECKOJbKUX THEH. YKe Ha CeroJHAIIHUM JIeHb MHOTHE CTpPaHbl aKTUBHO
MIPUMEHSIIOT TEXHOJIOTUIO MOJIYJIbHOTO CTPOUTEILCTBA JIJIsl PELICHUSI COIIMANIbHBIX 3a1a4 [7].

VYuuTbiBas BbIIIECKA3aHHOE, CIIEAYET OINPEACIUTh TJaBHBIE IOJIOXKUTEIbHBIE ACIIEKTHI
CTPOMUTENBCTBA MOJIYJIBHOTO JKUJIbSl U3 MOPCKUX KOHTEHHEPOB:

1. VYMmeHblIeHHE CTOMMOCTH CTPOUTENbCTBA 3a CYET YMEHBIICHUS CTOMMOCTH
CTpOUTENbHBIX  MarepualioB. CTpPOUTENbCTBO W3 MOPCKUX  KOHTEHHEpoB  Hambojee
11e1ecoo0pa3Ho MPOBOJNUTE B HEMOCPEACTBEHHON OJIM30CTH K MECTY WX IKCIUTyaTaI[dH, YTOOBI
CHU3HUTH CTOUMOCTH TPAHCTIOPTUPOBKHU.

2. boictppie cpoku Bo3BeneHusA. (OCHOBHbIE O0OJACTH MPUMEHEHUS TEXHOJIOTHMA
CTPOUTENHCTBA MOJYJBHBIX 3HaHUA — CTPOUTENIHCTBO OBICTPOBO3BOAMMBIX 3JaHHI Camoro
Pa3IMYHOIO Ha3HAYEHHUS, B TOM YHCJIE U B 00JIACTH >KUIIUIIIHOTO CTPOUTENIHCTBA [7].

3. Pemenne mnpobnem yrwimzanuu. HecMoTps Ha TO, YTO CpPOK IIOJIE3HOTO
WCIIOJB30BAaHUSI MOPCKHMX KOHTEMHEPOB YyKa3aH TOJIBKO JHUIIb B MpeAeNiax OT JECATH M0
MATHAAIATH JIET, OHU MOTYT HUCIIOJIb30BAaThCS TOPA3A0 AOJbIIE, YTO MPUIAET UM ellle OONbIIYI0
aKTyaIbHOCTh W BOCTpeOOBaHHOCTh. HeoOXoaumMo OTMETHTH, YTO MOJ0OHBIE OOBEKTHI MOTYT
AKCIUTyaTUpOBaThCs 03 MpoduiIakTHUecKoro oocmyxkuBaHus. KoHTeHHepbl, MO OLEHKaM,
HUMEIOT CPOK MOPEXOHOCTH Oosiee aBazmatH jet [10].

4. MoOUIBHOCTh 3/1aHUN OCHOBBIBAETCS Ha OBICTPOW COOpKE M CUCTEME KpEIUIeHUN
MOPCKHX KOHTEHHEPOB, MOKHO 3allpOEKTHPOBATh U PA3ACIUTh 3/aHHE Ha SYEHKHU, NMEePEeBECTH
€ro B IPyroe MeCTO M 3aHOBO coOpaTh. [Ipu 3TOM sKOHOMUYECKHE 3aTpaThl OyAyT MUHUMAJIbHBI.

Eme Heckoabko NeT Ha3aq ObUI pacCMOTPEH BOIPOC O HEOOXOAMMOCTH COLMAIBHOTO
KWIbS, TOTJa MHOTHE CIEHUAINCTBl OOpPaTUINCh K HOBBIM METOJaM CTPOHUTENhCTBA.
CTpouTenbCTBO 3KOHOMHYHBIX IOMOB U3 OJIOK-KOHTEHHEPOB OKa3aJI0Ch JOBOJIBHO YCHEIIHBIM U
MEPCIEeKTUBHBIM. JTO, HECOMHEHHO, IMOBJIMIO Ha pa3BUTHE U BHEJIPEHHE MOJYJIbHOTO
MPOEKTUPOBAHUS U CTPOUTENHCTBA. Y COBPEMEHHBIX 3aCTPOMIIIMKOB CIIPOC HA JOMA U3 MOPCKUX
KOHTeWHepoB 3ameTHO Bo3poc. B CIIIA u crpanax EBpo30HBI npenipuuMynBble KOMIIAHUH yXKe

OCBOWJIM MPOM3BOJACTBO TUIOBBIX MOJYJIBHBIX 3/JaHUN Ha OCHOBE OJIOK-KOHTEHHEPOB, KOTOPHIE
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OTJIMYAIOTCSI COBPEMEHHBIM CTWJIbHBIM Au3aiiHoM. B CHI' Ha ceronHsmHui AeHb HaWTH
JIOCTOITHOE COBPEMEHHOE TUIOBOE NPEIOAKEHHE JIJIsl YACTHBIX 3aCTPOUIIMKOB ropa3io CI0KHEE
[5]. Ucnonbs3ys MOIyabHYHO CHCTEMY, MHOTHM HHXCHEpPaM M IMPOCKTUPOBIIUKAM YHaéTCs
CO3/1aBaTh caMble pa3HOOOpa3HbIe 10Ma, HAYMHAS OT COBCEM HEOOJbBIINX, CIETaHHBIX U3 OJTHOTO
KOHTEWHEpa, /10 LENbIX KWIbIX KOMIUIEKCOB, PACCUMTAHHBIX HAa COTHU XUTeseu. Poccuiickue
APXUTEKTOpPbl W JMU3alHEpbl TMOCIEIHUE JIBa JACCATHIICTHS YACIAIOT OO0JIbIIOE BHUMaHUE
KOJIOPUCTHYECKOMY PEUICHUIO MHTEPhepoB U (hacanoB oTnenbHbIX 3aanuil [14]. Tawke cinenyer
3aMETUTh, YTO JOMA U3 KOHTEWHEPOB BCE Yalle OCHAILAIOTCS AIbTEPHATUBHBIMU MCTOUYHHUKAMHU
MUTAaHUS U OTOIUICHHUS], MAK KAK IUIOCKHE KPBIIIM KAK HENb3s Jy4dlle MOAXOMAT JUJIsl YCTAHOBKHU
(OTOAIIEMEHTOB ¥ COJTHEYHBIX KOJUICKTOpOB [11].

BeiBoabl. Hacymnas npobGiieMa HEOOXOAMMOCTH INPOEKTHUPOBAHUS U CTPOUTENIHCTBA
COLIMATILHOTO KWJIbs, BO3HHUKINAS B TMOCIEAHHE TOAbI, TpeOyeT K cebe 0coOoro BHUMaHUS U
KOMILUIEKCHBIX MEp MO €€ YCTpPaHEHHIO0. B CBsi3M ¢ BBICOKOW CTOMMOCTBIO CTPOMTENIBHO-
MOHTaKHBIX Pa0OT BO3pacTaeT OCTpasi HOTPEOHOCTh )KUTEJEH B SKOHOMUYHOM U, B TO K€ BpeMs,
KoM(pOpTHOM >kujbe. BaxkHas 3amaya — oOecrieueHHne KUTENEH COLUAIbHBIM KUIIbEM, HAXOAUT
pelieHue B MOJYJBHOM CTPOUTENBCTBE. MOIylnbHOE CTPOUTENBCTBO  MOJIOKHUTEIBHO
3apEeKOMEHIOBANIO ceOsl, MO3TOMY, KOIJla CHOBa BO3HHMK BOIPOC O HEIOCTATKE SKOHOMHYHOTO
KUJIbSI, MOJAYJBHBIC 3JaHUS CTAJIM XOpOILIEH albTEPHATUBOM [JII Pa3BUTHS OOBEKTOB
COLIMAJILHOTO YKUJIbSL.

OpauM U3 HamOoJee BBITOJHBIX BApUAHTOB MJISI CTPOUTEIHCTBA IKOHOMHOTO >KHIIbS
BbIOpaH BapHaHT CTPOUTENHCTBA JOMOB U3 MOPCKUX KOHTeWHepoB. CTOMMOCTH Takoro jaoma
3HAQYUTEIIbHO HHUXXE CTOMMOCTH JIOMa U3 TPAAUIIMOHHBIX CTPOUTENIHHBIX MaTEPHAJIOB.
EcrectBeHHO, HM3Kas 1I€HA 3JaHUN U3 MOPCKUX KOHTEHHEPOB — ATO TJIABHOE MPEUMYILECTBO, HO
KpOME 3TOT0 OHU 00JIaJat0T PSIOM JIPYTHX BECOMBIX KaueCTB.

CoBpeMEeHHbIE YCIIOBUSI TIOKa3alld, 4YTO CTPOMUTENIBCTBO JIOMOB U3 KOHTEHHEPOB
BOCTpEOOBAHO Ha JOCTATOYHO 3HAYMMOM YpPOBHE, MOTOMY BO3HHUKIO HOBOE CaAMOCTOSITEIbHOE
HarpaBjieHue OW3Heca — MPOCKTUpOBaHWUE U (aOpUUHOE H3TOTOBJICHHUE «IONyhaOpHKaTOB
IOMOB U3 KoHTeiHepoB». llong «momydabpukaramu» moapazymeBaeTcs, uTo Ha Qabpuke
MOJATOTABIUBAIOT MOIYNU (KaXIbIli W3 OTAETBHOTO KOHTEHHepa). 3aTeM JTH MOAYIH
JIOCTABJISIIOT HAa CTPOMIUIOMIAIKY U YK€ TaM OOBEOWHSIOT B €IWHBIN J0oM. Takoil moaxon,
3HAYUTENIbHO COKpAIllaeT BpeMs CTPOUTeNbCTBa AoMa [4]. JloM U3 MOPCKUX KOHTEHHEPOB — 3TO
JNENUCTBUTENBHO JAOCTYITHOE JKUIBE, HO 9TO HE MEIIAET €My ObITh OJTHOCTHIO (PYHKIIMOHATHHBIM,
COOTBETCTBYIOIIIUM BCEM COBPEMEHHBIM CTPOUTENBHBIM HOpPMaMm, OBITh  aOCONIOTHO

KOM(OPTHBIM, 1 UMETh COBPEMEHHBIN Au3aiiH [3].
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P.H.JIHIIYT A, accucmenm kagheopuvl apxumeKmypHo20 npoekmupo8anus u OU3aiHa
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«PYCCKOE HAIIPABJIEHUE» B CTUJIEBOK CBOEOBPA3ZHOCTHU
APXUTEKTYPbBI ITIPABOCJIABHBIX XPAMOB I0OI'0O-BOCTOKA
YKPAUHDBI

Andotanusi: CraThsi TIOCBAIEHa TNpoOJIEeMe pa3BUTHS CTWIMCTUYECKUX HAMpaBICHUNA B
XpPaMOBOM apXHUTEKType MpaBociaBHbIX XpamoB FOro-Boctoka Ykpaunsl. IlpoBeneHBl KOMILICKCHBIC
WCCIIEIOBAHNSA COXpaHWBIIUXCA XxpamoB Jlyranckoi, JloHemkoii, 3amopoXCKoW o00JacTe ¢ IeIbio
OTIpE/IETICHAS] APXUTEKTYPHBIX CTHJIEH CaKpallbHBIX COOPY)KCHHU W BBISBICHUS B HHUX PErHOHAIBHBIX
CTHJIMCTHUYECKUX OCOOCHHOCTEH.

I[HSI BBISABJICHHUA PETHMOHAJIBHBIX OCO6CHHOCTCI7[ XpaMOBOI\/'I APXUTCKTYPhI UCIIOJIb30BaHbI METO/IbI.
TEOPETUKO-aHATUTUIECKH, CPABHEHNUS, HICTOPUKO-TEHE3UCHOTO U KyJIbTYPHOTO aHAIN3a U aHAJIOTHH.

KiroueBble c10Ba: npaBoCiIaBHbIE XPaMbl, apXUTEKTYPHBIN CTUIb.

R.N. LIPUGA, Assistent of the department of Architectral Designing and Design of
the Architectural Ambience, Donbass national academy of construction and
architecture, Makeyevka, Ukraine

«RUSSIAN DIRECTION» IN STYLISTIC ORIGINALITY OF
ARCHITECTURE OF ORTHODOX CHURCHES OF THE SOUTH-EAST
OF UKRAINE

Abstract: The article is devoted to the development of stylistic direction of church architecture of
Orthodox churches in the south-east of Ukraine. Conducted the complex investigations of undamaged
temples of the Luhansk, Donetsk and Zaporozhye regions in order to determine the architectural styles of
these sacred buildings and to reveal their regional stylistic peculiarities.

The methods of comparison, historically geneses and analogy and the theoretically-analitical
method are used for exposing the regional peculiarities of church architecture.

Key words: orthodox church; architectural style.

ITocTanoBka npodaemMbl

HpaBOCJ'IaBHI)Ie XpaMbl, KaK CHMBOJ CTpaHbl, BCE€ria ObLIM  MECTOM CBATHIM,
KaHOHM3WPOBAHHBIM, LIEHTPaMH Pa3BUTHUS KYJIbTYPbl, MECTOM XpPaHEHUs HAPOJAHBIX TPAIULIHNNA U
nyxoBHOCTH. OTCYTCTBHE €IMHCTBA B CTpaHe, pasjelieHHe e€ TEeppUTOpHM Ha 3amagHylo u
Boctounyro cymectByer 6onee 300 ner. FOro-Bocrox VYkpauubel (B wacTHOcTH JloHerkas,
Jlyranckas u 3anopoxckasi 00J1acTH) CEroAHs B M3Yy4€HHOCTH IPOOJIEMbI XpaMOBOTO 304€CTBa
HE JIOCTYNEH Juii 0030pa 4epe3 HENmpaBUIbHOE CYXKICHHE 3alaHO-yKPaWHCKUX HCTOPHKOB

apXHUTEKTYphl. YTBepKJIeHHe 00 OTCYTCTBHHU MPAaBOCIABHBIX XpaMoB B Bocrounoii Ykpausne, a
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TaK)XK€ UCTOPHUH PA3BUTHS CAaKPAIbHOTO CTPOUTENIBCTBA MTOATBEPKAAECTCS COCTABICHHOM KapTOu
apXUTEKTypHO-3THOTpaduueckoro paonupoBanusi crpansl XVIII-XX| BB. Ha ocHOBe
(GOpMUPOBAHUS CYIIECTBYIOIIUX APXUTCKTYPHO-TIJIAHUPOBOUYHBIX U KOHCTPYKTHBHBIX PEIICHUI
[IEPKOBHBIX MIKOJ [4].

Takum o0pazom, oTcyTcTBHE UHGOpPMALMK, CHEMUAIBHBIX pabdoT ¢ JaHHOMN
poOJIEeMAaTHKH, a TAK)KEe HEBEpHAsi TOYKA 3PCHHSI BBI3BIBAIOT OOJIBIION MHTEpEC K ITOH Teme. A
3HAHUS, HBIHE CYIIECTBYIOIIME, UCTOPUM APXUTEKTYPHl CAKpPaIbHBIX COOPYXKEHUN YKpauHbI
OyIyT HE MOJIHBIMU 0€3 CHeMaTbHBIX PETHOHATIBHBIX HUCCIICTI0OBAaHUM.

AHaJmM3 nyoJMKanuii U NCciIe0BaAHU

B wuccnenoBaHusix MO ONPEAENEHWIO OCHOBHBIX CTHJIMCTHYECKUX HAIpaBICHUI
MpaBOCIIaBHOM XpamMoBOM apxuTekTypbl FOro-Bocroka Ykpaunsl aBTOp mojarajics B OCHOBHOM
HAa MCTOPUYECKHE TPYIbl, HW3bICKaHUA, cTaThl o pasputuu [lonbacca: JI. baranes [2],
N. Bamnepwreitn, I'eBopsn  Kapune, FO. [pmareca, JILb. JluxadoBa, C. Hecrepiiona,
B. Huxonbckoro, B.Ilupko [10], Teomopa ®puaryr, JIsBa Spymkoro, u np., Harouiue
MPEIIOCHUTKH (DOPMHUPOBAHUMM CTHIIMCTUYCCKUX HAIpaBJICHUH B peruone. HaydHble Tpyjbl,
OTpakalolllie Pa3BUTHE apXUTEKTYpPHI MPABOCIABHBIX XpaMOB B YKpauHe, a Takxke padoThl IO
TEOpUHU, WCTOPUU AapXUTEKTyphl U tunonoruu: Apxuenuckona Ceprus (I'omyOuos),
1O. Aceesa [1], U.A. BapteneBa [4], T.Bymauéa, A.byuun, T.CaBapesckas, I. Baruep,
B. Beuepcekoro, O. Bogotuka, T.T'eBpuxa, H.'ynsuuukoro, W. Jlepessako, 0. MBamixo,
A. UkonnukoBa, B. ExoBa, B. Kynesuua, O. Jlecuka, I'. JlorBuna, 3. Moiiceenko, B. Uenenuka
HE Jal0T TMPEACTABICHHS O pPa3BUTHUU CaKpalbHbIX coopyxeHuil IOro-Boctoka YxkpauHsl.
BOnBIIMHCTBO 3THUX aBTOPOB pPacCMATPUBAIOT XPaMOCTPOCHUE IIEHTPATbHONW M 3amaJHoN
VYKpauHbl, yTBEpkKIaasi TE3UC 00 OTCYTCTBUHU CAKPATbLHOTO 30[9€CTBA HAa FOTO-BOCTOKE CTPaHBI.

Oco0eHHO 1IeHHOU siBNsieTcsl MHopMalusl nepruoandeckux uinanuii: «lIpaBocriaBHBIN
Mapuynons», «Beuepruit Mapuynomnby», «Brnepén», «JloHeLKHEe HOBOCTHU» MU Ip., TAE CaMHU
MIPaBOCJIABHBIE XpaMbl MyOJIUKYIOT CBOIO MCTOPHIO C OMUCAaHUEM (OPMBI, BEICOTHI COOPYKEHUS,
KOJIMYECTBA KYIOJIOB, MHOTJIA apXUTEKTYPHOTO CTHIISL.

K coxanenuto, FOro-Boctok Ykpawnsl He mpuBliekan K cede BHUMaHHE 3apyOeKHBIX
HCCIIeIOBAaTeNel MO BOMPOCY CaKpPaJbHOTO 30/J4YecTBa uepe3 OTCYTCTBHE HHpopmanmuu o
CaKpaJbHBIX COOPYXKEHHUSAX, UX COCTOSIHMUH, CIMCKOB YHHUYTOXEHHBIX M OTPECTABPHUPOBAHHBIX
xpamMoB. B apxuBax COXpaHWIHCH TOJBKO (oTorpaduu IMEpKBEH M IEPKOBHBIE METPUUYECKUE
KHUTH, YTO HE TM03BOJSIET CJeNaTh HeOoOXOIWMbIe BBIBOABL. Bce CBeAeHHs O Xpamax

yHUUTOXATUCH ¢ 1923 rona 70 1990 rr. NoJUTHUKON TOT1a CYIIECTBYIOIIETO MPABUTENbCTBA.
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Ha ceromns BOIpoC BO3POXKACHHS XPaMOBOW APXUTEKTYPBI CTAHOBUTCS AKTyaJIbHBIM.
Wnér mouck HOBOM apXUTEKTYpHOU (POPMBI CAKPAIbHBIX COOPYXCHHMU, IIUPUTCS TMOJIEMHUKA O
CTWIAX XpaMoB. ODTO NOOYKIaeT BEPHYTbCS K a3aM — KAaHOHAM, CHUMBOJIUKE, CEMAaHTHUKU U
MopdoJoruu  xpamocTpoeHus. SkobcoH A.A. mozapa3ymMeBaeT B3aMMOOOYCIIOBJIEHHOCTh
IIEPEUUCIICHHBIX HAIIPAaBJICHUN, KOTOPBIE 3aKJIabIBAIMCh €Il€ B CpenHEBEKOBBE, ONpEaeiss
(dbopmMHpoBaHKE XYI0’)KECTBEHHOT0 00pa3a xpama.

Kecnep M.IO., 3aHumasice pasButueM xpamoctpoeHus Pycu IX-XI| BB., cBs3bIBaer
CHUMBOJIMKY Y€JI0BEUECKOI'0 TeJIA C APXUTEKTYPOM IIPABOCIABHOIO XpaMa.

Otro [lemyc aHalM3UpyeT CUCTEMY MO3aMYHOIO yOpaHCTBa BH3aHTHICKOrO Xpama B
L[eJI0M, Kak o0pa3 B MpOCTpaHCTBE, 00pa3 KOCMOCA, CUMBOJIMYECKH BOCHPOM3BOASAIINN HEDO,
paii, TpakTyeT Tornorpaduio xpama, TJe 3JaHue BOCIIPHHUMAaETCs Kak oopa3 [9].

Mathews T., ucciemyss CEeMaHTHKY MpPaBOCIABHBIX XPaMOB, JOKa3bIBACT BaXKHOCTh
JUTYPruM, Kak JONOJHSIOIEEe K CHMBOJIMKE Xpama, YTO y4yacTByeT B (HOPMUpPOBaAHHUU
KOMITO3HIIMH U TJIaHA CaKpaJbHOTO coopykenus [14].

Kneman OnuBbe B cBoux «lIcTOKax» CMeN0O yTBEPHKAAET, UTO «...LIEPKOBb CMBICI MHpA,
cooO11ass MUpPYy CBOIO IPO3PAYHOCTh U OTKPOBEHMS JJIi TAMHCTBA U TOTJa MUP HPEACTaBISIETCS
KaK [EPKOBb...» [8].

VaiiOpy Xbi0 paccMmaTpuBaeT OOTOCITY)KEHHWE KaK apXHTEKTypHOE IPOCTPAHCTBO, B
KOTOPOM CITYXKHTCS TUTYPIusi, €€ BHYTPEHHIOK CUMBOJIHKY [17].

Hccnenyss mnpoGneMy (QOpMHpPOBAaHUS  apXMTEKTypHOIO CTHIS B  CaKpaJbHOM
CTPOMTENBCTBE OTIENBHO B3SITOTO PETHOHA CIEAYET YYUTHIBaTH TOHKOCTU CHUMBOJIMKM H
CEMaHTHKH, TaK KakK 3TO JIEKUT B OCHOBE (pOopMHUpOBaHUS 00pa3a MpaBOCIaBHOIO Xpama U CTUJIS.

Heap naHHOW cTaTbH — BBIIBUTH 3aKOHOMEPHOCTH (POPMUPOBAHMS CTHIIMCTUYECKUX
HaIPaBJICHUI B apXUTEKTYypeE NMpaBoCiIaBHbIX XpaMoB FOro-BocToka YkpauHsl.

OcHoBHOI1 MaTepuaJl

BoznBukeHne NMaMATHUKOB HCTOPUM M JIyXOBHOCTH BCErja CUMTAJIOCh BaKHEHIINM
HaIpaBJIEHUEM pa3BUTHUS LEPKOBHOW apXUTEKTYpbl M CaKpaJIbHOI'O HCKYCCTBA. ApPXUTEKTypa
NIPAaBOCIABHBIX XpaMOB — 3TO OTpPaKE€HHE pa3BUTHS OOIIECTBA B camMoOe€ pPa3HOE BpeMms
HE3aBHCHUMO OT INpaBUTENe M LuBHMIM3aluil. VIMEHHO MOATOMY H3ydyeHHUE XpaMOBOMH
apXUTEKTYPHI KaK JTyXOBHOTO Hacleaus MpuoOpesio B Hallle BpeMs 0COO0YI0 aKTyalbHOCTb.

Ob6nactu Jlyranmuuel, JloHewunHbl u 3amopoxkbsi Ha reorpaduyeckoil Kaprte
npencrasieHbl kak Jlonbacc, uim e Oonblias ero 4acTb. DTO MHOTOHAIIMOHAJIBHBIA PETHOH,
rae ¢ XVI Beka 3acensrorcs pasHble STHOrpapUUecKue IrpymIbl, KOTOpbE HECYT ¢ co00il cBOIO

KYJIbTYPY U TpaJAuLIUU. DTO OOBACHSAET MHOTOOOpa3ne B CTUIMCTUYECKOM OOTraTcTBE XpaMOBOIO
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3oauectBa. [Ipu yrioyOn€HHOM HM3ydyeHMM apXUTEKTYphbl JAHHBIX 00JIACTEH MOXHO 3aMETUTh
B3alIMHOE BJIMSIHUE JIEPEBSIHHBIX XPaMOBBIX MOCTpoeK YkpauHbl U Poccun. Pacnonoxxenue mx
TaM ClIeAyeT OOBSICHUTh BIMSIHUEM BOJIM3HM HAXOAIIEHCS POCTOBCKOM apXUTEKTYPHOU IIKOJIOH,
a TaK K€ IPUHECEHHBIX Ka3aKaMH C [TOXOA0B TPAIULUH.

Pyccknii ¢THIB — 3TO apXUTEKTYpHOE HAIIpaBJIICHHE, OTPA3MBIIEECS B DPYCCKOM U
YKPauHCKOW apxuTekrype B mnocienHed tpern XIX Beka. BO3HMK OH B pe3ynbTaTe IIOMCKOB
HallMOHAIBHOM caMOOBITHOCTH B apxurekrype [8, 10] (puc.l). Ornmuaercs OCBOCHUEM
JPEBHEPYCCKOW  apXuTeKTypbl. [Ipumén Ha CcMeHy «pPYyCCKO-BU3AHTHHCKOMY CTHIIIO»,
paspadoranHomy K.A. Tonom wu apyrumm apxurektopamu B 1830-1850-x romax.
CTunm3aTopckoe  «pyccKoe HampaBiI€HHE» B  apXUTEKType pa3BUBAJIOCh B  pycie
JEMOKPAaTUYECKUX M HAllMOHAIbHO-TIATPUOTUYECKUX TEHJECHUUH, KOTOpbIE OXBATWUJIM TOTrAA
JUTEpATypy, MY3bIKY M  H300pa3uTenpHOe HUCKYcCTBO. (OCOOEHHO IIMPOKUM  OBLIO
ucnoip3oBaHue «Pycckoro cTuwis» IpU CTPOUTENLCTBE LEpkBed. HemanoBaxHylo posib B
pactpocTpaHEeHHH PYCCKUX BIUSHHUA HUIPaio TakXe TO, YTO IIEPKOBb OblIa IMOJYMHEHA
MOCKOBCKOMY naTpuapxary. Bocrounslie rpanuubl JleBodepexns u FOro-Boctounsie siBastorcs
STHUYECKOU TpaHMULIEH MEXKIy YKPaMHCKUM M PYCCKMM HapoAOM. OTa IpaHUL@a HUKOTAAa He
npezcTaBisuia co0oil onpenenéHHol uepThl Ha kKapre. Kak mpexnae, Tak U ceiiuac B paiioHax,
KOTOpBIE [0 aIMUHUCTPATUBHOMY JIEJICHUIO CUUTAIOTCSA PYCCKUMH, )KUBET MHOTO YKPAUHIIEB, a B
YKpauHCKUX paiioHaX MHOro pycckux [15]. EcTecTBeHHO, YTO CTPOMTENBCTBO KYJIbTOBBIX U
JPYTHX COOPYKEHUH OCYHIECTBIISZIOCH IO OIBITY CTPOUTEIBCTBA LEHTPAIBHBIX PYCCKHX
pailoHOB. B ncciaenyeMoM permoHe OTMEUEHO BIIMSHHME PYCCKOW TpaJMLIMA B CTPOMUTEILCTBE
IPaBOCIAaBHBIX XpaMOB eHI€ B JIOPEBONIOIMOHHBIE 4Yachl. Pycckue Xpambl JOCTOMHO
BO3HOCHJINCH Ha Majnopoccuiickoit 3emie B XVIII Beke, ctpomuck B XIX u XX Bekax. tomy
cnocoOcTtBoBana [ocynmapcTtBeHHass mnporpamma Poccum, KoTopas 3ampeliaja CTPOUTh
yKpauHckue xpamsl Ha IOre ctpanbl. 3a roabl TOHEHUN M pa3pyxu IMHOM B 70 jer moutu
HUYEr0 HE COXPaHWJIOCh, HO PaJyIOT TJla3 HOBEHbKHE XpPaMbl, BHINOJIHEHHBIE COBPEMEHHBIMU
MacTepaMd B MCKOHHO pycCKux Tpamunusax. Yacrto Berpeuatorcss xpambl Cy3qalibeKo-
Spocnasckoii, Hosropoackoit mxoasl XVI-XVII BekoB. Mx xpambl oTiin4aioTcs OOJBIIONMN
KyOaTypoll COOpY)XEHHUsI € 5-}0 KymojlamH, 3 amncuaaMH, y3KMMH OKHaMH M 3aKOMapHBIMH
JyraM¥, pUTMUYHO JIEJSIIMMH BBICOKUE CTEHBI 31aHus (mpumep 1). B mpoTuBoBec ykpauHCKOMY
HapOJAHOMY CTHUJIIO MECTHOE HAaceJeHHE NMPOTHUBOIOCTABISET y3HaBaeMble CBATHIHM PYCCKUX
MacTepoB. JlepeBSHHOE 3014YECTBO MOAYEPKUBAET POJCTBEHHOE HA4yalo YKPAWHCKOIO U
PYCCKOrOo HapoJia B XpaMOCTPOCHHH, M Hapsay €O CJI000XKaHCKOHM mikojoi B JlyraHckoif,

JloHenkoi 00JacTAX MHUPHO CTOSAT Xpambl JpeBHEpycckoil mikojel. I[llaTpoBeiii cTHIL B
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KAMEHHOM 30[4€CTBE B MCCIEIYEMOM pErMOHE 3aME4YeH, B OCHOBHOM, Ha Bocroke.
KoHcTpyKIMy maTpoBBIX XpaMOB-IIAMSTHUKOB C BBICOKHMM, M3/1aJ€Ka 3aMETHBIM CHIIy3TOM, HO
HEOOJIBIIMM BHYTPEHHHM IPOCTPAHCTBOM, pPACCYMTAHHBIM HA OTPAHUYEHHOE KOJHMUYECTBO
MOJIAIIMXCS, OYEHb IOAXOMWIA MJIi CTPOMTENBbCTBA XPaMOB-NIAMATHUKOB. Bcero 3a 1Ba
JECATUIICTHS, TIPOIICANINX TOC]Ie TOSBICHUS TIEPBOTO marpoBoro xpama B Komomue (1555 r.),
3TOT BUJ APXUTEKTYphbl HOJYYWJ IPU3HAHHE y PYCCKUX 30[4MX, KOTOpPbIE CTaJd BO3BOJIUTH
LIaTPOBBIE XPaMbl BO MHOTHUX I'OpoJiaX M cEllax HapaBHE C 00Jiee MPUBBIYHBIMU — IIEPEKPHITHIMU
CBOJIaMHU.

[Tourn Bce matpoBbie xpambl XVI-XVII BekoB umenu oHy U Ty K€ KOMITO3HIIMIO: HA
HIDKHEN KyOM4ecKol 4acTH (YETBEPHUKE), CIIYKHUBIIEH OCHOBAHUEM, CTPOMJICS BOCHBMHUIPaHHBIN
cT010 (BOCBMEPHK), KOTOPBIM BeH4ar marép. OgHaKo 309ue, MPUHUMAs Ty CXeMY, TOOUIIHICH
HEOOBIYaHOro pa3HoOOpa3us, U HU OJUH LIATPOBBIA XpaMm He MoBTOpsul Apyroi. Kakmprit
marép uMesl CBOM COOCTBEHHBIH CHUIIYIT, a JIOTOJIHUTENIbHbIE YKpalleHUsl U HNPUCTPOUKH elé
OoubiIe MoaYEPKUBAIH CBOCOOpa3ue TOTO WM WHOTO NaMSTHUKA.

IIaTép 3aMMCTBOBaH M3 TIOPKCKOTO, BOCXOJIUT K IEPCUACKOMY catr — HaBec, MATEp,
30HT. Toro ke KOpHs CIIOBO «d4ajapa» — 1) HameTh, CTaBKa; OoJiblias XONIIEBas majiatka; 2)
KpyTO€ MHOIOCKAaTHOE€ WJIM KOHMYECKOE IIOKPBITHE; THUII KPYTOM MHOTOCKaTHOM KpBIIIU
nupaMHiaibHON (GOPMBI C OTHOIIIEHHEM CTOPOHBI OCHOBaHUS K BbICOTE He MeHee 4yeM 1:1, 5; 3;
3) 3aBeplIeHHE IEHPUUECKHX B IJIAaHE TIOCTPOEK B BUIE€ BHICOKOM 4-TpaHHOM MJIM MHOTOTPaHHOMN
nupamuabl. [IpuMensioch B pycckoil nepeBsHHOW apxutektype, a B XVI-XVII Bekax u B
KaMEHHOM 30/14ecTBe [2].

IIlatpoBoe 30a4yectBO XVI-XVII BekoB — yHUKalbHOE HallpaBI€HHUE PYCCKOM
apXUTEKTYphl, KOTOPOMY HET aHAJIOIOB B MCKYCCTBE APYTUX CTpaH U HapoAoB. OCOOEHHO SpKO
OHO CMOTPHUTCS B COYETAaHUM C «KUPIHUYHBIM CTUJIEM», YTO JUISl TOW MECTHOCTH XapaKTEPHO.
[HaTtpoBsle xpambl BcTpeuatoTcst Ha FOro-Boctoke, B Oomnbiieit Mmepe B JloHenkoi 06sacTH, HO
COXPAaHMJIUCh U B 3anopoxckoil obmactu. OHM HOSIBIIIMCH 3/1eCh C MOMEHTA IpEeBpalleHUs
pabouunx cinoboxa B ropoga — B XVIII u XIX BB., HO ocTanuch €AMHUIBI U TO, B OCHOBHOM, Ha
crapbix potorpadusx. Ho pomemme 10 Hac XpaMbl OpaxaroT CBOEH MEPBO3AaHHON KPAaCOTOH.
Orto nepkoBb Cesaroro Bosnecenus B cene dénoposka Ilonorosckoro paiioHa 3amopoxcKou
obnmactu, uepkoBb IIpecBaroit Tpounsr cena Ilerpo-IlaBnoska, Casito-HukomaeBckuit
kadeapanbHbIi cobop B ropose JloHenke.

Kpome TOro B permoHax TakXKe NPEICTABICHbl CIEAYIOIIUE CTUIMCTHUYECKUE

HaIllpaBJICHHA: HOBIOPOJACKAsA ApXUTCKTYypHAd MIKOJIA, BJ'Ia,Z[I/IMI/IpO-Cy3,Z[aHLCKa}I, MockoBckas
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mkona XV-XVI BB., fpocnaBckasi, pycckoe y30podbe, KUPIHUYHBIA W CHHOJAIBHBIA CTHIIb
(Puc. 1).

Takum  obpasom, Ha IOro-Boctoke, ¢ y4€ToM HUCTOPUYECKOTO  Pa3BUTHUA,
MPEJICTABICHHBI «PYCCKUH CTHIJIb» HMEET pPa3sHOOOpa3HOe pa3BUTHE B apXUTEKTYPHO-
IUTAHUPOBOYHOW  OpraHM3alii W XyJ0KeCTBeHHOM oOpaze. Camo reorpaduueckoe
MECTOTOJIOKEHNE PErHoHa CO31aET B 0OJMKE PAaBOCIABHOIO XpaMa CBOCOOPA3HbIM «MOCT», Tie
OTpa)KeHBl TEPEXO/AHbIE OCOOEHHOCTH JIBYX COCEIHUX TOCYIapcTB — YKpauHel u Poccum.
KaHonuueckre xapakTepUCTHKU 37€Chb MATKO MEpEeIUIeTaloTcs C MECTHBIMU PErHOHaIbHBIMU
CTPOUTENIbHBIMH IIKOJIaMU Pa3HbIX HApOIOB, KOTOPbIE HACEISUIM M HACENSIOT JaHHBIA PEeruoH

ceronHs. DTO JienaeT Hac 6oraye u TyXOBHEE.

BbIBOJIbI
Takum o0pazom, mpUMEHSST METOJMKY CTUIMCTHYECKOTO aHajlu3a, BBIABIEHO, YTO Ha
IOT0-BOCTOKE OOIIENMPUHATAS XPOHOJIOTUYECKAs TaOJMIa apXUTEKTYPHBIX CTHJICH TEpIUT
n3MeHeHnsa. Bimsanwne O6HICHpI/IH$ITI)IX KJIACCUYECKNX CTHJIICH B JaHHOM PCTrUOHEC JIUIIb
KOCBeHHO. Takoe NOJOXKEHHEe, a TaK K€ H300UJIMe apXUTEKTYPHBIX CTHiIEeH OOBsCHSETCS
OTJAIEHHOCTBIO OT €BPONEHCKUX MCTOYHUKOB, HMOJIUTUKON YKPAaWHCKOTO rOCYAapcTBa B IOAbI
FeTMaHHlI/IHI)I, MHUT'PAUOHHBIMU MMPOLECCAaMH U CUJIbHBIM BJIMSIHUEM Poccwuiickoro rocyaapcraa,
Kyla Bolla YKpauHa Kak Maynasg e€ yacTb. CleayeT OTMETUTbh Ba)XXHOCTh IMOJYYEHHBIX
pe3yabTaTOB [l OT€YECTBEHHOI'O XPaMOCTPOCHUS:
e pasobsayaerca Mugd 06 orcyrcTBuM XpamoB Ha FOro-Bocroke cTpansi;
® HCTOpUA APXUTCKTYPbL YKpaI/IHI)I ITIOITOJIHUTCA HOBBIMH MOJIY4YCHHBIMHA
UCCIIIOBAaHUSIMHU, YTO MO3BOJIMT COXPAHUTh U Pa3BUBATh JTaHHYIO OTPACIb;
® B IMCPCICKTHUBE CACIACT BO3MOXXHBIM 3HAKOMUTb C PETHOHAJIBHBIM IOOCTOAHUCM
rocre YKpauHsl;
e pa3paboTaHbl PEKOMEHIAIIMK O COXPAaHEHWH apPXUTEKTYPHOTO 30I9€CTBAa B
UCCIIETyeMOM PETHOHE M HCIOJb30BAHHWE B CTPOUTEIHCTBE HOBBIX XPaMOB, NPHUHIMIIOB U

npuémoB hopMupoBaHUs 00Pa3HOCTH APXUTEKTYPHON UIEHTUYHOCTH.
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WeeTh CYPORHKIA CTONIOR - 1B KELPATIEX, NOCTAKICHILIX ¥
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Mocwonckas mxana XV-XVI 56,

B 3mix  Xpasax  npOHCXONT  3BOTKOMA  IACTHICCROTO
SACHSHHA TRIOCKOCTR CTCHI XPAMA HA (TOPII0KS M OA0MIYRI
sacTi,  Peanoiil nosc me  nocpensme, KRN RO RIAUMIPO-
CYHLIBCKIN XPIMAX, B OXUIOZHEI B BCPX U 5 OCHOBARNI-
HOKOTC  XpaMa. ™= Xpoua Y
PAION = BODIE EKDMEPOK. DT ERBCHETAO UEPENH EAL ReeM
smpersis, Taoss xpiuasa paisemiend mag ofedvon oM ¢
OTKDETHAS (CAYKEMI, MO ¥ CHIHADET IMEEMHKY KOMICTMRI,
Boee  CTPEMMTENRI0  PARRMIANONLYKICH meCpX 0

P < np TOMD NPEMENN O LepKE

Jlysa.

Apocaancxns urkomi.

Tra wew 5 XV n avesa oepron pacuserz, Ona Gars
sanfonce APKOM i NPAITHEHON, SACTEPS CUCHE BOCTPCSOEANEL.
i XpaME DTXPEUTH 3PY #MOCKOBCKONO GOPOKKOW, HO HNCA
R0 TIPHIHANITYIO HETODHN). EI epensinnasn wx i
xyOORBITLMK, @ KOUAS SAOPTIN ATED, T0 Sanesaiennnoll esy
FAMCHOR HPYCEE ¢ MYINBIMIL KYIHOBMM (0 TOMKUN Hoakex. (Ecrs
CCHOBIINA  XYMOTH, 10 MMCHIO THRNE APSMM  BEULYT RO
neropmio © g0 xprenmncks apevén. Bocnma caocobpasen
PN APYCHOR  ROMIKGNITHH  X[GNOS,  DCHOBIMNMA K
HOCTOHORNE  YCTHCPHKD  16L  SCTRCPHK, L KPOBAN  MMCeT
FCPUCHNE TATRIO KYIOVIAMN, 1O KK Bh) SULIEDANT Ha
BUIAX B HeCkDILED praon saxosap, [l Mocxne xapasrepin
APEEN (BETOBIX (A FEn0ro W Kpacnoro kpanas, rac Geanit
TBCT BECTYTICT KpyweRROM Kawsoll, B fpocaanne 1akue xpasst
CTPOIUTNCT 13 KPACIONO KHPINUR, TS KIPAMGINE YIPhi KIRIKIE
CTZHOBHARCE Y IOPHLIOE DACKAT 1IN COOpyRCHIm.

P,ume YIopoune (uocxum.:oc YIOPOHLE) - APYUTERTYPHIIH
B XV sexe wa

Pyeu, STe IR ME
dopua. cvﬁmmm ALKOPA, CHORHOCTIN KOMIDMILIN
M D cRRI
pycekon ysopmu © EnpONEHCKIN IOSILNM PEHECEIIOM 1t

P .V TORKMS 1 ryBosne
Kopiit oLty OO PACTIPOST

PO

THIFIHEC KLMCHNMC CTPOCHRE STOND NEPHOMA -
BRCCTOMIIHEK XPaMB ¢ COMKEYTHIM ¢BOJIOM, HI BECOKOM
NOAXICTE, ¢ TRANEYROH, mprseaRvn 1 xonokoaniei, [Hrmpesoe
nowprarne. Doasyuee kpuianco. Uipuis. Pesiooe mamaimes
OKON [ TOM HHER B SIIC KOKOLIHIKOR). MHOTOAPYCHER
MOXOULIKH 1O CHOLEM, KAPHIIW B BIIC WICTYUHUSN
Fpoleuzkonm, B nie CTOIBIKN, royKaKn. Hitiepeep:
COrETHI LWLt PUCT HTRILHAIN OPHASEHT CPEH H CHOIOE.
TT00tR:E FEK0Pa 1e Crenax oseis ek Koionms, mmpiomi,
NAPHICIE, BIIHTIEN, IP070H

Kupaseusutil s - 04na 03 Banpasienilil s apxnrextype
wouna XIN pexa, oTIHHHTCTRHON WEPTON KOTOPORD SRIANICH
TANCHA SONN YKPACHITT  § IITYRATYNN AeKOpoM 1Y
neui. KHpa, ol
Gubpranoi apxsrexiyper. [lockoasky DPCICTABHICAN JMHEOIO
CTHAA OTKIILIBANHCE OT WTYRATYPSK, CANA KHPENYHNA RLIEA
BUOANAIN ACKOPRTHBAOS  AHEWCHBE  « SRIKUIMELIECH M
o KHPasSa, | - TR,
MIPUUION, TCPPAKOTORMY HCTHBOK, HEPEIKD  HCIQILHBLICK
TPHPARIIIT KA,

CHIOTAANHLER CTHAL.

Napaxrepuum OCOBEHHOCTAMI APANTCHTYPHOTO
CHHOZRTHITO CTHAR XIX B, ZHARETCH STPOTOCTI, XOVIOTHOCTh,
MOKHD  CKSTL, CYX0CTL Jnmni. Kowerawown  Ton (asvop
MHAOTOSHCICHRELY APXHTCKTYPHBIX POCKTOB BO MHOTIX TOPOAAN
Pocesm,  mpnapopsmii  apxwresrop  Humomss L pestop
i Axaievan noneany
CIEpUIHON LePKOBIOH APXHTeXTYPEI ¢ IpHBRIeHueM oF dopu &
JYHLIVIO  TEPMOHIMIO W WIHUECTRO,  BIOGPEE  THI XPAMOB,
KOTOPLIA OTHOCHTC X STONY CTIDO.

Puc. 1. PernoHanbHble apXUTEKTYPHBIE PELICHUS XPaMOB PYCCKOTO CTHIIS
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VK 624.044:624.042.7

K.K. BAKHPOB, xanouoam mexnuyeckux Hayk, npogeccop xageopvl
Cmpoumenvcmea KazHUTY um. K. U.Camnaesa, akademux MAHUH, e. Arima-Ama,
Pecnybnuxa Kazaxcman

BBICOKOITPOYHASA APMATYPA B C/KATBIX 9JIEMEHTAX

AnHoTanusi: Ha ocHOBaHMM MONTYYEHHBIX aBTOPOM SKCIIEPUMEHTAIBHBIX JAHHBIX MPEII0KEHBI
3aBHCUMOCTH TI0 ompejeicHuio koddduimeHTa 3¢P(EKTUBHOCTA TIONMEPEYHOTO0 aApPMHUPOBAHUS U
HaIPsDKEHUS B CKATOM BBICOKOIIPOYHOM NPOAOIBHOM apMaType.

[Ipennoxena MeTorKa pacdeTa CKaTHIX JKeIe300€TOHHBIX DJIEMEHTOB C TIOTIEPEYHON apMaTypoit
B BHJIC CBAPHBIX CETOK U BBICOKOIIPOYHOM MPOA0IHHON apMaTypoi.

KaioueBble cioBa: >kene300€TOH, IONEPEYHOE apMHUPOBAaHHE, BBHICOKONPOYHAS apMarypa,
THOKOCTB, apMaTypHas ceTKa, KodpduiueHT 3 HeKTHBHOCTH, XOMYTHI.

K.K. BAKIROV, candidate of Technical Sciences, Professor of the department of
Construction, KazNRTU after K.1. Satpaev, academician of ll1A, Almaty, Republic of
Kazakhstan

HIGH-STRENGTH REINFORCEMENT IN COMPRESSED ELEMENTS

Abstract: On the basis of experimental data received from the author, are proposed the
dependence of definitions of efficiency ratio of lateral reinforcement and tension in the compressed high-
strength longitudinal reinforcement.

Are proposed the method of calculating of the compressed concrete elements with a lateral
reinforcement in the form of welded mesh and high-strength longitudinal reinforcement.

Key words: reinforced concrete, lateral reinforcement, high-strength reinforcement, flexibility,
reinforcing mesh, ratio of efficiency, clamps.

HccnenoBanust cxaTbX KeNE300€TOHHBIX AJIEMEHTOB C TMOMEPEYHBIM apMHUPOBAHHUEM
MOKa3aJI, YTO HapsAy C TMOBBIIICHUEM MPOYHOCTH OETOHA CYIIECTBEHHO YBEIWYMBAETCSA €T0
nedhopmaTuBHOCTh. C 11€7BI0  BBISBJICHHS BO3MOXHOCTH HCIIOJIB30BAHMS BBICOKOIIPOYHON
apMaTypbl B CXKATBIX KEIEe300€TOHHBIX JEMEHTAaX Majloi TMOKOCTH OBLIO MPOBEAEHO JaHHOE
UCCIIEI0BAHME.

JIisi BBITIOTHEHUST HAMEUEHHBIX 3a7a4 WCCIIeIOBaHUS ObUTM HCHBITaHBI 36 00pa3IloB,
00BETMHEHHBIX B TPUHAIIIATh cepuil. Bece onmbiTHBIE 00pasisl nuMenu cedenue 30%30 cMm u amuHy
120 cM, npu3MeHHas IPOYHOCTh OETOHa HaXOauIach B mpeaenax 392-488 Kre/cm?, IIpononpHas
apmarypa coctosiia u3 4 wiu § crepxkHei nuamerpom 22 uim 28 MM u3 cranu kimaccoB A-lll,
AT-V u AT-VI. Jlns crep)kHel CeTOK MOMEepeyHOT0 apMUPOBaHUs ObLTa MPUMEHEHA apMaTypHas
cranb kiacca A-III nmuamerpom 8 m 12 MM. Bo Bcex OmBITHBIX 00pasiax CETKH pa3MepoM

27x27 cM uMeNnu OAMHAKOBbIE siueku 5,4%x5,4 cM, MIar CETOK IO JJWHE KOJOHH HPHUHST
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MOCTOSHHBIM M paBHBIM S = 12 cM. Cepum 3TH pa3aMyanCh KJIACCOM apMaTypHOW CTallH,
K03 (HUIIMEHTOM MPOJIOILHOTO HITH TIOTIEPEYHOTO apMUPOBAHUS — MEHSUTHCH Kitacc ctanu (A-111,
AT-V u At-VI), KOIM4ecTBO MPOA0JIBHOI apMaTypsl (4 uiau 8 cTepiKHEil) U TMaMeTp CTepIKHEH
cetok (8 mimm 12 mm). sl MCKITFOYEHMS BIMSHHS TPOJIOJIBHOM apMatypbl Ha Kod(hQHuImeHT
¢ dexTuBHOCTH KOCBEHHOTO apMupoBanus B oOpasmax cepuit Kc-XII u Ke-XIII ona Opia He
npeaycMoTrpena. B oOpasumax cepuit Kx-V u Kx-IX BMecTo ceTok mMmocTaBieHbl XOMYTHI W3
apmatypHoil ctanu kiacca A-I quamerpom 10 MM ¢ marom 30 cM, BbIlIEyKa3aHHbIE TPUHAIIATH
cepuit umenu 1o 2-4 006pa3oB-0IM3HEIIOB.

Jns ompeneneHus NPOYHOCTH OETOHA MPH MCIBITAHUM KOJOHH OJHOBPEMEHHO C
OCHOBHBIMH 00pa3liaMy M3TOTaBIMBAIN M3 KOKIOTO 3aMeca 1Mo 3 OETOHHBIE MPU3MBI pa3MEpPOM
20%x20x%80 cm u KyObl ¢ rpansmu 20 cM.

OmnbITHBIE 00pa3iibl OBUIA U3TOTOBJICHBI IIEXOM KeJ1e300€TOHHBIX U3/ICIHI.

KonTponbHable 00pa3ipl apMaTypbsl OTpe3alid OT KaxJAOro MpOoJOJILHOTO pabouyero
CTEP)KHSI ONBITHBIX KOJIOHH. Bce CeTKM MomepueHHOro apMHUpOBaHUS OBUIM HM3TOTOBJICHBI 3
CTEp)KHEH COOTBETCTBYIOIIETO IWAMETPa, B3ATHIX M3 OAHON OyxThl. [losToMy mist apmaTypbl
CeTOK OTPaHUYMIIMCh UCHIBITAHUEM 6 CTEp)KHEH KaKIOro auameTpa. ApMaTypHbIE CTEP)KHU
UCIBITHIBAIM TOJBKO HA PACTSHKEHUE € ompeneieHreM (aKTUYECKOW IUIOMIAau IMOMEepEeYHOro
CEUEHHs, YCJIOBHOTO WM (PU3MUECKOro mpezena TEKydecTH M mpenena mnpodHoctd. [lpu
UCIBITAHUU 3aMepsian JepopMaluu CTEp>KHEH, Ha OCHOBE KOTOPBIX CTPOWJIM JAHarpaMMy
pacTsbkeHus o0paslloB o,—€, IS KaXJIOTO CTEepXKHS B OTACNBHOCTH. TakuM oOpa3om,
o0ecrneurBanach BO3MOKHOCTh KOHTPOJIUPOBATH HANPSHKEHUS KaXKAO0TO MPOJOIBLHOTO CTEPKHS B
OTJIEIBHOCTH B MPOIIECCE UCTIBITAHUS KOJIOHH.

3arpyxeHue o0pa3LoB MPOU3BOANUIN dTanamu, paBHbIMU 10% pazpyiiatomieil Harpy3Ku.
Jlnst Goiee TOYHOTO OMpeEeNIeHHsl HECYILel cnocoOHOCTH MpU AocTHxkeHnH Harpysok 0,7-0,8 Ny
3Tanbl yMeHbIanu BABoe. Ha kakaom sTame OCyIIECTBISIM BBIAEPKKY B TeueHue 10 MUHYT.
OTcueTsl 1o npudopamM CHUMAJIH JI0 U MTOCIIE BBIIEPIKKH.

Bo BpeMs ucnbITaHUS KOJIOHH 3aMepsulM MpPOJOJbHbIE M MONepedHble JedopManun
O6eroHa TeH3ope3ucTopamu c Oa3oi 50 MM, HakIeeHHBIMH Ha BCeX IpaHsX. Tak Kak Inepen
paspylleHHeM KOJIOHH 3allUTHBIA CJI0OM OeTOHa C HaKJICeHHbIMH TEH30pPE3UCTOPaMU MOT
OTCJIOUTBCS, 3aMepbl MPOJOJIbHBIX U TMOMEpPEeYHbIX AedopManuil TyOnupoBaiu Meccypamu (cC
nenout aenenust 0,01 mm) Ha 6a3e coorBeTcTBeHHO 60 U 24 CM.

Meccypsl Kpenuin K CTEp)KHSM CETOK TOIMEpPEeuHoro apMmupoBanus. KperseHus Obuin

HU30JIMPpOBAHBI OT OcToHa 3allUTHOrO CJI0A C TEM, YyTO0 €ro OTCIOCHHE HE IOBIUSIIO Ha
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u3Mepenue aedopmanuii. OTCUYETHI 10 MECCypaM CHUMAJIMCh BIUIOTh 10 Pa3pyIICHUs OMBITHBIX
00pa3IoB.

Hedopmaruio MpOIONIBHBIX CTEp)KHEH apMaTypbl W CTEp)KHEH CeTOK 3aMepsuiu
TEH30pe3ucTOopaMu ¢ 06a30i 20 MM.

[Iporu0Obl KOJMOHH MpPH HCHBITAHUU HM3MEPSUIM TpeMsl WIM MAThIO MHporudomepamu
CHCTEMBI AUCTOBA, TP ATOM JIBa U3 HUX (PUKCHPOBAIN CMEIIECHUE OTIOP.

Pe3ynbTaThl HCTIBITAHUNA ONBITHBIX 00PA3LOB MPHUBEACHHI B Ta0uuIe 1, Te BCe KOJIOHHBI
Uit ynoOcTBa aHanm3a 0o0bEAUHEHBI B TPYIIIBI B 3aBUCUMOCTH OT MPOAOJIBHOIO M MOMEPEYHOTO
apmupoBaHus. B Hell naHbl OCHOBHBIE TN€OMETPUYECKHE pa3Mepbl 00paslioB, MPOYHOCTHHIE
XapaKkTEpUCTUKH MaTEPUAIIOB M OIBITHBIE paspyliaromue Harpysku. Ilepen paspymeHnem
00pa310B C MONEPEeYHbIM aPMUPOBAHUEM OETOH 3aAILUTHOTO CJIOSI OTCJIAUBAJICS U pa3pyLIAOLIYIO
Harpy3Ky BOCIIPHHHMAIIO SIIPO CEUYEHHUs, T.e. ceueHue oOpasiia, 3aKII0YEHHOE B MpefeniaXx ocei
KpaiiHuX crepxkHei cetok. [loaTomy B Tabnuie 1 kpome oOMIEIPUHATON THOKOCTH MO TOTHOMY
CCUCHHMIO TpPHUBEACHA THUOKOCTh DJJEMEHTOB B MOMEHT pa3pyIICHHUs, OIpeaesieHHas Kak
OTHOILIEHHE PAaCYETHOM JUIMHBI KOJIOHHBI K BBICOTE CEUYEHHUS sIIPa.

KosdduimeHT KOCBEHHOro apMHpOBAHHS [, XapaKTepU3YyIOIIUHA 00beM Marepuaa
MOTIEPEYHON apMaTypsl B O€TOHE, UIsi CETOK M3 CTEepXKHEW OJHOro auameTpa B 00O0UX
HaIpaBJICHUSAX M KBAJIpaTHOM sTUEHUKOM, ompeesieH o Gpopmyiie:

" :;Aé-lOO%, (1)

r/ie Ac — II0Mmaab CEUYCHHS OJHOTO CTEPIKHS CETOK; @ — pa3Mep sUeeK CETOK; S — Iar CeToK.

KoadduuneHT npooapHOro apMUpOBaHUs U, BBIYUCIEH 1O (hopMmyIie

bASh 1100% , @)

rae As— cyMMapHas IO (b TIONIEPUYEHHOIO CEYEHUs BCEX CTEPKHEN MPOJOJIBHON apMaTyphl;

My =

b u h — pasMepsr moNMHOrO MONEPEYHOro CeYeHHsI KOJOHH, T.. CEUYEHHs C YY4ETOM TOJIIUHBI
0eTOHa 3aIUTHOTO CIIOSI.

XapaxTep pa3pylIeHHs 00pa3IoB 3aBHUCEN OT HAIWYHSA CETOK KOCBEHHOTO apMUPOBAHUS.
Paspymienne meHTpaibHO CKATBIX KOPOTKHX KOJIOHH ¢ XomyTamu (1 Tpymma) HacTymuio, Kak
0OBIYHO, Cpa3y BClIeA 3a TOSBICHHEM BUAMMBIX MPOAOIBHBIX TPEHIMH W MPOUCXOIWIO IO
HAKJIOHHOMY CEUEHHIO, IIPOIECC pa3pyIIeHUs] KOJOHH C KOCBEHHBIM apMHUpOBaHUEM ObuLT Ooiiee
JUTATENEHBIM. LleHTpampHO cKaTble 00pa3ibl pa3pyllaiCh MO BCEM YETHIPEM TpaHsIM TIpU
3HAYUTENIbHOM Pa3BUTHHU JepopMaluii OeToHa s/ipa CeUeHHUs.

B cBs13u ¢ Gonbmioit 1ehopMaTUBHOCTHIO OETOHA MPH pa3pyIIEHUH B KOPOTKUX KOJOHHAX

(A =4,7) nporu® B 3TOT MOMEHT MMEJ JOCTATOYHO O0JbINyI0 Benuuuny — 10 0,09 h,. [Tostomy

54



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

Tabmuma 1
N Fukocts | g [IpononsHas | Ilomepeunas OnbITHBIE
= 5 apMarypa apMarypa q:) BEITHIMHBI
Zalmlm|e 5 5
&S| | | 2 s 29 | g S |, ¢
s ° 5 o SE|§.lEE |5 | |EJEn =
= udp g ol 2| g =X 8| 23 2 5
= % o K| &= - o = o Z m
= o = & 2| ® A < B <« Al SR 2 q &
£ | xomonH = g : ml g = = 8 =IO ,‘; § £ g :;
gz S| 2E|lzs2 |88 a2 |gal|t
s g 5 S 3| 28 |EF 5¢ & |Es| &
= p= S A O = S A GC)L CD? Z | =
§ 2 g e | ' R 3 S 3
& £ lg | E2 ¢ = H
S B
1 2 3 4 5 6 7 8 9 10 11 12 13
I | Kx-V-1 4,8 - 405 | 2,59 8750 = - 0 500 -
Kx-V-2 144 4,8 - 405 | 2,63 8750 g - 0 498 -
Kx-1X-1 4,8 - 412 1,67 | 11620 2 - 0 450 -
Kx-1X-2 4,7 - 412 1,66 | 11400 ~ - 0 450 -
I | Ke-XII-1 4,8 412 - - 155 | 4000 | O 436 -
Kc-X11-2 47 488 - - 155 | 4000 | O 490 -
Kc-X111-1 47 422 - - 3,49 | 4000 0 480 -
Ke-XII-2 | 144 | 4,7 | 53 | 422 - - 3,49 | 4000 0 480 -
Kc-XVI-1 47 400 - - 3,10 | 4000 | O 570 -
Kc-XVI-2 47 475 - - 1,86 | 4000 0 530 -
Kc-XVI-3 4,7 400 - - 4,00 | 4760 0 566 -
Illa | Kc-1-1 4.7 420 | 1,63 4130 1,55 | 4000 0 495 -
Kc-1-2 4,8 429 1,66 4550 1,55 | 4000 0 530 -
Kc-1-3 144 4.7 53 429 1,62 4380 1,55 | 4000 6 2954 | 0,7
Kc-11-1 4.7 ' 420 | 2,68 4120 1,55 | 4000 0 530 -
Kc-11-2 4,8 468 | 2,74 4000 1,55 | 4000 0 564 -
Kc-11-3 4,7 468 | 2,59 4120 1,55 | 4000 6 318,6 | 0,6
1116 | Ke-I11-1 4.7 420 | 2,52 7950 1,55 | 4000 0 600 -
Kc-111-2 4,8 420 | 2,57 7950 1,55 | 4000 8 3116 | 16
Kc-111-3 144 47 53 462 | 2,59 8040 1,55 | 4000 | O 630 -
Kc-111-4 4,8 ' 445 | 2,59 7950 1,55 | 4000 6 400 1,2
Kc-VI-1 47 405 | 5,06 8280 1,55 | 4000 | 0,8 750 0,2
Kc-VI-2 4,7 405 | 5,25 8260 155 | 4000 | O 834 -
Il | Ke-VII-1 4.7 4388 154 | 11510 | 1,55 | 4000 0 618 -
Kc-VII-2 47 488 156 | 11780 | 1,55 | 4000 6 361,3 | 1,1
Kc-VII-3 4,8 412 | 1,59 | 10960 | 1,55 | 4000 | O 580 -
Kc-VII-4 144 | 48 | 53 | 445 1,60 | 11500 | 1,55 | 4000 8 299 | 1,35
Kc-X-1 4,8 405 | 3,19 | 11450 | 1,55 | 4000 0 730 -
Kc-X-2 47 405 | 3,16 | 11510 | 1,55 | 4000 0 780 -
Kc-X-3 4,8 468 | 3,22 | 11350 | 1,55 | 4000 8 380,5 | 1,58
IV | Ke-IV-1 4,8 392 2,6 8470 3,49 | 4000 6 380,5 | 2,14
Kc-1V-2 4,8 392 2,6 8530 3,49 | 4000 0 684 -
Kc-1V-3 4.8 429 | 2,58 8530 | 3,49 | 4000 | O 738 -
Kc-VIII-1 4,8 392 | 1,63 | 11840 | 3,49 | 4000 | O 690 -
Kc-VINI-2 | 144 | 4,7 | 53 | 422 1,58 | 11510 | 3,49 | 4000 6 378,8 | 1,63
Kc-VIII-3 4,8 462 1,6 11620 | 3,49 | 4000 0 680 -
Kc-VIII-4 47 468 | 1,58 | 11620 | 3,49 | 4000 8 3435 | 1,88
Kc-X1-1 4,8 462 | 3,22 | 11340 | 3,49 | 4000 8 4142 | 2,24
Kc-X1-2 4,8 445 | 3,24 | 11280 | 3,49 | 4000 0 900 -
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IpU pacyeTe CHKAaThIX KOJOHH C KOCBEHHBIM apMHUpPOBAaHHMEM HEIb3s MpeHeOperath Mporudoom
IIPU pa3pyLICHUH.

CrnenyeT OTMETUTH, YTO BEJIMYMHA 30HBI Pa3pyLICHUSI ONBITHBIX OOpa3lloOB 3aBUCENA OT
KJIacca CTajau MpoJIOJIbHOM apMarypbl. B oOpasmax ¢ apmarypoi m3 ctanm kiacca A-III ona
uMella MEHBIIYIO MPOTSHKEHHOCTh, YeM C BBICOKOIPOUYHOW. DTO CIIOCOOCTBOBAIO TOMY, UTO B
KOJIOHHAaX C BBICOKONPOUYHOW apmarypoil aedopmanuu (mporu®) mnpu paspylieHHH ObUIH
0oJbIIIe, @ XapakTep pa3pylieHus 0oJiee MIaBHbBIM.

[TonepyeHHble TPEUIMHBI HA PACTAHYTON I'PaHU MPOXOIUIA Ha YPOBHE CETOK KOCBEHHOTO
apMHUpPOBaHMSIL.

[IpOYHOCTH CEYCHHS LIEHTPAIBHO CKATHIX SJIEMEHTOB BBIUUCIISAETCS 10 HopMyJie
N=AR +Ac,., (3)
rae Ry =R +K- 4, -0y,

DKCrepuMEHTaMH yCTaHOBJIEHO, YTO Ha BeldWuuMHy Koddpduuuenta 3¢dexTuBHOCTH

KOCBCHHOI'O apMHUPOBaHUA K mambojee CHIBHO BIIHASIIOT MOIITHOCTH KOCBCHHOI'O apMUPOBAHUA

(24, -af,) U B MEHBbIIEH CTENEHW MPOYHOCTh O€ToHa (KOJMYECTBO W KJIAcC MPOJOJIbHON

apMarypsl Ha K0O3(OGUIHEHT K TpaKTHYECKN HE BIHUSIOT).
OO6paboTka pe3ynpTaTtoB (puc. 1) mMOKasama, 4YTO OIBITHBIE 3HA4YCHHUs K XOpOIIo
OIMCHIBAIOTCS 3aBUCUMOCTBIO:

1

- 4
0,23+a, )

c
/ukay .
e o, = ————,
R, +100
2.
Rp — npusmenHast npoyHOCTh OETOHA, KIc/cM”;
100 — B kre/em.

Crnenyer OoTMETUTh, 4TO Ha rpaduKe IMpeICTaBleHbl JAHHBIC WCHBITAHUNA TOJIBKO TeX
KOJIOHH, KOTOpbIE OTBEYal0T KOHCTPYKTUBHBIM TPEOOBAHUSM I10 BETUUYMHE SYEHUKH, IIary CETOK
U T.II

W3BecTHO, 4TO BeMMYMHA MpeAeabHON Aedopmanuu 6eToHa 3aBUCUT KaK OT MOIIHOCTH
KOCBEHHOT'O apMHUPOBAHUs, TaK U OT POYHOCTH OETOHA.

Ha pucynke 2 mpencraBieHbl Tpaduku mpeaeabHBIX aegopManuii 0eToHa O OIMbITamM

Pa3IMYHBIX aBTOPOB B 3aBUCUMOCTHU OT BEJIMYHUHBI O, KOTOPBIC MOKHO IMPEACTABHUTH B BUJC:

&, =(2,4+14a,)-10° (5)
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Puc. 2. 3aBucumocts nedopManny 6eTOHa OT BEIUIUHEI ¢,

Ecnu npenensHast neopmaryst 6eToHa B 3JI€MEHTaxX € MPOAOJIBHONW apMaTypoil U3 CTaIH
kiacca A-III m HuXKe NPAKTUYECKH HE 3aBHCUT OT KOJMYECTBA apMaTypbl, TO BeEJIMYMHA
HACBILIEHUS TPOJIOJIBHON BBICOKOIMPOYHON apMaTypoil CHUJIBHO BIHMSET Ha JAe(pOpMaTHUBHOCTH

OeroHa.
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Puc. 3. I'paduk 3aBHCHMOCTH TpeAENbHBIX AedopManunii 6eTOHA OT MPOLEHTA MPOAOIFHOTO apPMUPOBAHUS

Ha pucynke 3 HaHeceHbI pe3ysibTaThl UCIIBITAHUS KOJIOHH C BHICOKOIIPOYHOM apMaTypou,
KOTOpPBIE OTYETIMBO MOKA3bIBAIOT Pa3HUILY B BEIHMUMHE MPEICIbHBIX JeQOopMaluii — 4eM BBIIIe
Wa, TEM Oouiblie edopManus 6eToHa. DTO CBA3AHO C Mepepacnpesie’eHueM ycuius ¢ 0eToHa Ha
apMaTypy, B IIpolecce KOTOporo OeToH paboTaeT B YCIOBHUSX, OTBEYAIOIIMX CIIaJaroIleMy
y4acTKy auarpaMMmbel 6—€. OOpa0OoTka pe3ynbTaToB IO3BOJMJIA  OLEHUTh  BIIUSHUE

BBICOKOITPOYHOM apMaTyphl Ha MpeIebHbIe AeopMaIii OeToHA:
g;=(2,4+14k ) 1073, (6)
rie K, — ko dunmenT, XapakTepU3yIONUil BIUSHIE BEICOKOIPOYHON apMaTypBhI;
k,=1+0-pu,, (7)
pUyeM sl JaHHOU GopMmyisl u, < 0,07 1 onpezensercs Mo MOJHOMY CEUEHUIO 3JIEMEHTA.
3aBucuMOCTS (6) UCTIONB3yeTCs ISl apMaTyphl Pa3INYHbIX KIACCOB, TPUHUMAS 3HAUCHUS
kodduimenTa d B 3aBUCUMOCTH OT kiacca ctanu: o = 0 g A-III uuxe; 6 = 10 qis A-1V, At-
IV; 6 =30 mma A-V, Ar-V, Ar-VI.
YuurteiBas BelpakeHue (6) u mpuHEMAS JAePOPMAIUI0 BRICOKOIPOYHOW apMaTyphl TPH

HaNpsOKEHUSX Gp 2

a

£ = OI;‘"Z +0,002, ®)

a
Hai{/1leM 3HaueHUS |l U d,, TPU KOTOPHIX HANPSHKCHUS B apMaType JOCTHUTAIOT Gp2 (C HEKOTOPHIM
OKpYTJICHHEM YHCIOBBIX K0d(duirenToB B popmynax):
350, (R, +100) o
- c1n5 !
k,o,10

luka
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Wcnonp3yss auarpaMMy O—€ BBICOKOIIPOYHOM apMarypbl H TpeaeibHbIC 3HAYCHUS
I[e(i)OpMaI_II/Iﬁ 6eTOHa IIpu 3aJaHHOM 0., MOXHO 3alluCaTb BBIPAXCHUE IJIsI OIIPCACIICHUA

HaIPsDKEHUS B CX)KaTOM BBHICOKOIIPOYHOM apMaType:
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Kocennoe apmmpoBaHue, MOBBIIAs 1e(hOPMATUBHOCTh TSDKEIOrO OCETOHA, MO3BOJISET
UCIOJIb30BaTh BBICOKOMPOUHYIO CTEP)KHEBYIO apMaTypy Ha CaTHe BIUIOTh JI0 HaANpsDKEHUH,
COOTBETCTBYIOIIUX YCIIOBHOMY IpeENy TEKY4eCTH.

[IpennoxeHna MeTOOUKa pacyeTa CKaThIX KEJIE300€TOHHBIX 3JEMEHTOB C KOCBEHHOM

apMaTypoiu B BUJE CBAPHBIX CETOK M BBICOKOIIPOYHOU MPOAOIBHON apMaTypoOu.
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TPEXMEPHOE KOMIIBIOTEPHOE MOJIEJIMPOBAHMUE B JIN3AHHE
N HPOEKTUPOBAHUUA

AnHoTanusi: B cratke paccMaTpHBarOTCSI OCHOBHBIE MPHUHIHUIIBI TPEXMEPHOTO MOJETUPOBAHUS
OOBEKTOB apXUTEKTYPHOH CpEAbl CpencTBaMu KOMITbIOTepHOH rpaduku. C TO3WOUH MPOEKTHO-
IIPOLIECCHOTO MOAX0Aa PacCMaTpUBACTCA IPOLECC IPOESKTUPOBAHUSA M IPOLIECC CO3JaHMs TPEXMEPHBIX
MOJEJIEH COOpYyXKeHUM. PacKpbIBalOTCSI BOIIPOCHI MOJAEIMPOBAHUS U BUABI MOJEJIEH B APXUTEKTYpPHO-
IU3aHHEPCKOM TPOEKTUPOBAHUM, a TaKKe B pPaMKaxX IPOEKTHO-NPOLECCHOIO MOAXO0Ja IIO3TAIHO
OIMCBIBACTCS MPOLIECC TPEXMEPHOTO0 MOJACIUPOBAHUS OOBEKTOB, KaK OAMH U3 3TAllOB POSKTUPOBAHUS.

KaroueBple ciaoBa: TpexmMepHOE  MOJEIHMPOBAaHUE, MPOEKTUPOBAHUE, APXUTEKTYpHO-
IU3aifHEPCKOe MPOSKTUPOBAHKE, 3TAlbl IPOSKTUPOBAHUS, IPOSKTHO-NPOLECCHBII MOIXOI.
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THREE-DIMENSIONAL COMPUTER MODELING IN DESIGN AND
ENGINEERING

Abstract: This article discusses the basic principles of three-dimensional modeling of objects of
architectural environment by means of computer graphics. From the standpoint of design and process
approach examines the design process and the process of creating three-dimensional models of facilities.
Disclosed issues of modeling and types of models in Architectural Design, as well as in design and
phased process approach describes the process of three-dimensional modeling of objects, as one of the
stages of the design.
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Beenenue

B cBs3u ¢ Bo3pacraromieil CI0KHOCTBIO OOBEKTOB MPOCKTUPOBAHUS, TPEOOBAHMSIMH K
KauecTBYy ((pOTOPEATUCTHUHOMY) MOJENIeH MPOEKTOB, COKpAIIEHHEM CPOKOB MPOEKTUPOBAHUS,
3¢ (PeKTUBHOCTHIO TpoIecca MPOSKTUPOBAHUS TPEXMEPHOE MOJICTUPOBAHUE CErOHS BBICTYIAET
CaMOH aKTyaJbHOHM aJbTEPHATHBOMN BCEM JAPYTUM BUJIAM MOJIENEH, KOTOPbIE MOT'YT TONOJIHATh U
SBJISITHCS. OCHOBOM JJII TPEXMEPHOI'O MOJEIUPOBaHUS (ONMUCAHUE, YEPTEKHU, AOPOTOCTOSIIHE
MaTepualbHbIe MAKEThI) B COBPEMEHHOM apXUTEKTYPHO-IU3aHHEPCKOM MTPOCKTUPOBAHUH.

OcHoOBHas 4acTh

Tpexmepnas rpaduka — STO BO3MOXKHOCTH TMPOCKTUPOBAHUS  BUPTYAIbHOI'O
MPOCTPAHCTBA B Tpex wm3MepeHusx. OnHa W3 3a1ad TPEXMEPHOW TrpaduKkd — KaK MOXKHO
peaTuCTUYHEH TepeaTh BUPTYAIbHYIO IEUCTBUTENHHOCTD [8]. KoMIbroTepHBIN AU3aiiH OTKPBLI
HOBBIE MEPCHEKTUBBI MPU MOJEIUPOBAHUU OOBEKTOB, MOCKOJIBKY J1I00ass MOJIENb MOKET OBbITh
co3/1aHa B BUPTyalibHOM 3-D mpocTpaHCcTBe U HarJIsJHO BU3yaIU3UpOBaHa ¢ (poTopeancTuIHON
JIOCTOBEPHOCTBIO U BOCIPOM3BEJICHUEM MaTepUalloB, CTPYKTyp, cBeTa M TeHu [3]. ABTop
A.O. T'opHOB, Hanpumep, CYUTACT, YTO B MPAKTHKE CIEAYET PYKOBOJCTBOBATHCS KOHIIEHIUEH
J3aiiHa KaK KOHIICTIMEeH MpoeKTUpoBaHus Boooe [1].

JIx. K. JI’>KOHC TPOEKTUPOBAHME PACCMATPUBAET KAK MBICIUTEIBHYIO U NMPAKTHYECKYIO
JIESATETLHOCTh IO OTNPECIICHUIO O0IMX IeJIeH U XapakTepa JIFoOOW NesATeIbHOCTH, JIeXKaIeH B
OCHOBE BCEH CO3UIaTEIbHOM, MPeoOpa3oBaTeIbHON NMPAKTHKU U BKIFOYEHHOM B OOIIYIO CUCTEMY
0OIIECTBEHHOTO MPOU3BOJICTBA [2]. B Teopuu u MeTOA0I0THU OOUICTIPUHSATHIMU SIBIISIFOTCS TPU
BUJAa TPOSKTUPOBAHMS: TEXHOJOTWYECKUH, Mopdoiornueckud u  (QYHKIIMOHATIHHBIM.
TexHonornueckuii BHJ TNPOEKTHUPOBAHUS IMPEJCTaBIsIET CO0OM mpolecc KOMUPOBAHUS
pemeciieHHOro o0pa3lia ¢ Y4eTOM HOBOM TEXHOJIOTUM IPOMBIIIEHHOTO MPOU3BOACTBA.
Mopdonoruueckuit Bua mpoeKTUpoBaHust (0T «MOPQOJIOTUS» — CTPOCHHE, CTPYKTypHasi ¢popma
U3JIeNNsI, OPTaHW30BaHHAST B COOTBETCTBUHM C €ro (QYHKIMSIMH, MaTepuaioM U CrocoOoM
W3TOTOBJICHHS) — ATO CO3/IaHHUE MTPOCKTUPOBIIUKOM HOBOW MaTepHabHOU (POpPMBI MpeaMera Ha
06a3ze HOBOU TexHONOTMU. DYHKIMOHATBHBIA BHUJI MPOCKTUPOBAHHUS — 3TO MOJECIHPOBAHHUE W
OTpeMEeUrBaHNEe HOBBIX (DYHKIIMH BEIId B COOTBETCTBUU C BOSHUKAIOIIUMH MOTPEOHOCTSIMH B
obmiectse [4].

PaccmarpuBasi CymHOCTHP TMPOEKTUPOBAHUS HEOOXOJUMO OTMETHTh, YTO B HayKe
MIPOEKTUPOBAHNE HAaWOOJIee YacTO pacCMaTPUBAIOT C MO3UIUK CUCTEMHOIO MOAX0/a, HO TaKKe
CleyeT OTMETUTh, YTO B HACTOsIee BpeMs BO Bce CQepbl IeATEIbHOCTH YeIOBEeKa B
COOTBETCTBUU C TpeboBaHusamu crangaptoB MCO, ocyiiecTBIsieTcsl BHEAPEHUE CHCTEMBI

MCHCI’)KMCHTa Kadc€CTBa, HaHpaBHeHHOﬁ Ha IIOBBIINICHHWEC Kad€CTBa BBIHYCKaCMOﬁ IpOAYKIUU
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WIA OKa3blBaeMbIX yciyr. Peammzanuss [JaHHOM CHCTEMBI OCYLIECTBISICTCA 4e€pe3 CHCTEMY
IIPUHLIMIIOB, OJJHUM M3 OCHOBHBIX KOTOPBIX SBJIIE€TCS MPUHLMUI MPOLECCHOCTH. B cBs3u ¢ 3TUM
HE00XO0IMMO PACCMOTPETh MPOSKTHPOBAHUE C MO3UIIMU POESKTHO-TIPOLIECCHOTO MOAX0/1A.

[TpoekTHO-IpOLIECCHBIN MOIXOA SABJISETCS MHTErpalueil AByX MOAXO0I0B — IPOEKTHOIO U
IIPOLIECCHOT0, COOTBETCTBEHHO BKJIFOYAET B ce€0s MPU3HAKU KaK OJTHOTO, TaK U APYroro NoaxoAa.
Takum 00pa3oM, MPOEKTHO-TIPOLECCHBIM MOJIXO0A — 3TO COBOKYITHOCTh B3aMMOCBSI3aHHBIX
IIPOEKTOB pealn3yeMblX B paMkax mnpouecca. CyIHOCTh IMPOEKTHO-IPOLECCHOIO IO0AX0/a
3aKJIIOYaeTcsl B TOM, YTO B I€JIOM IPOLECC PacCMATPUBAETCS KaK TIpylna IPOEKTOB,
HaIpaBJICHHBIX Ha JAOCTH)KEHHME 3alUIaHUPOBAHHOIO pe3yibTara. CTPYKTYpPHBIM KOMIIOHEHTOM
mporecca SBJSETCS NMPOEKT, HO, TaK KAaK IMPOEKTHBIH M IPOLECCHBIA IMOAXOAbI HE TOJIBKO
B3alMO/JICICTBYIOT, HO U B3aMMOIIPOHUKAIOT, TO COTJIACHO ATOMY, IPOEKT OJTHOBPEMEHHO MOKET
ABISATBCSL U MPOLECCOM, BHYTPH KOTOPOIO 3aKIIOYEHbl pa3iIM4yHble BHJIbl JESTEIbHOCTH,
OCYUIIECTBJISIEMBIE B YIIPABIIIEMbIX YCIOBUAX [9].

Peanuzanuio [aHHOrO MOAXOAAa Mbl OCYLIECTBISUIM 4YEpPE3 CHCTEMY IPHHIIMIIOB:
MPOEKTHOCTH, ATAITHOCTH, HEMPEPHIBHOCTH, MHTETPALINU, B3aUMOJICHCTBUS C MH()OPMAIIIOHHON
cpenoii, oOpaTHOM CBSI3M M LUKIMYHOCTH, KOTOpble Ha HAll B3IUIA[ B OOJbLICH CTeneHu
CIIOCOOCTBYIOT PacKpbITHIO paccMaTpuBaeMoro Hamu npouecca. Ciaenyer Takke OTMETUTh, YTO
C MO3UILUHU MPOEKTHO-TIPOIIECCHOTO MOAX0/a, MPOSKTUPOBAHUE B IIEJIOM PACCMATPUBAETCS KaK
npouecc. TakuM o00pa3oM, Mpolecc NPOEKTUPOBAHUS MPEACTABISAET COOOH COBOKYNHOCTh
B3aMMOCBSI3aHHBIX IPOEKTOB, 3aKIIOYEHHBIX B (UKCUPOBAHHOM HWHTEpBale BpPEMEHH,
OCYILIECTBIISIEMBIX B YIPaBIseMbIX YCIOBUSAX. J[aHHBIN mporiecc Mbl pa3OMiIM Ha OTAENbHBbIE
3aBepUICHHbIE IIUKJIbl, KOTOPbIE BIIOCIEACTBUM PaCCMATPUBAINCh HAMH KaK MPOEKTHI, KOTOPHIE B
cBoelt coBokynmHocTu oOpasytoT «lloprdens mpoekToB». Bce MpOEKThI OCYIIECTBISIOTCS B
(UKCUPOBAaHHOM HHTEpBAJIE BPEMEHM, MPUUYEM KaXKIbIH MOCIENYIOIUI MPOEKT OCHOBBIBAETCS
Ha pe3yiabpTaTax MpPeAbIIyILEro, U UX KOHEYHOW LENbI0 SABIIAETCA pealu3alus MPOEKTHON
KOHIEMITUH.

Cnenyer Takke OTMETUTb, 4YTO B HACTOSIIEE BpeMs, «IIPOEKT» YYEHBIMHU
paccMaTrpuBaeTcss B JIBYX 3HA4YEHMSX, B-TIEPBOM, KaK pe3yJbTaT [POEKTUPOBOYHOU
JEATeNbHOCTH, a, BO-BTOPOM, KaK ()OpMa OpraHM3alud COBMECTHOHM IEATeNbHOCTH Jroneit [5].
IIpu paccmoTpeHHH Mpoliecca IPOEKTUPOBAHUS MBI MPUIEPKUBAEMCS ONpEAeNIeHUs] MPOeKTa,
JAHHOTO B MOCJIEAHEM 3HAUEHUH.

Hcxons u3 Toro, 4yTo Mpolecc MPOeKTUPOBAHMS OCYIIECTBIISIETCS HA OCHOBE IPOEKTHO-
IIPOLIECCHOTO MOAXOAA, TO Mbl BBIACIWIM CIEAYIOLUIME 3Talbl NPOSKTUPOBAHUS: aHAJIM3,

TpaHcopMalis, CHHTE3 M pPE3ybTaT, COXPAaHUB IMpPH 3TOM JIOTHKY IMpolecca U CYHUIHOCTh
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IPOEKTHPOBaHUA. JlaHHBIE ATanbl NPOEKTHUPOBAHUS SBIAIOTCS «MEXAaHU3MOM) YIpaBICHUSA
IPOLIECCOM.

Ha srane ananu3sa — NpoBOAUTCS MPEANPOEKTHOE UCCIIEA0BAHUE — OCYILECTBIIAETCS cOOp
U aHaJu3 UH(OPMAIMH, OTHOCSILEHCS K IPOEKTUPYEMOMY OOBEKTY, BBIABIISIOTCA TpeOOBaHUS K
Hemy. Ha cnenyromem stane Tpancopmanuy, B 1eJI0M, OIPEAEIISIOTCS METOIbl UCCIIEJOBAHUS
po0JIeMbl, U3y4aeTcsl BBIBIEHHAs IpoOjieMa IPOEKTUPOBAHHUSA U COOTHOCHUTCA C JAHHBIMHU
UCCIIeIoBaHMs dTana aHanusa. Ha sTane cuHTe3a Ha OCHOBE IPOBEIEHHOIO IPEANPOECKTHOIO U
IPOEKTHOI'O MCCIEOBaHUs pa3padaTbiBacTcd U OOOCHOBBIBAETCS IPOEKTHAs KOHLEMIIMS,
KOTOpasi MOXKET OBITh MpeJCTaBlIeHa B pa3HbIX (hopMax: B BUJE ONUCAHMsI, ICKU3A, CXEMbI U Jp.
[Tocneauuii sTan — pe3ynbTaT — MOCBALIEH pealu3aluu pa3padOTaHHOM KOHLENIUH, KOTopas
Ipe/CTaBIseT CO00M MOIENTb 0OBEKTa IPOECKTUPOBAHUSL.

Mogens — uaeanbHas, BooOpakaemasi, 3HAKOBas WJIM MaTepUaAIbHO peaJM30BaHHAs
cucTeMa, co3jaBaeMas B LIeJIsIX MCCIeJOBaHUs 00BbEKTa UM MpeACTaBICHUs IPOEKTHOM uaeu. B
3aBHCUMOCTH OT CpPEACTB TIOCTPOCHHS MOJETh MOXKET OBITh 3HAKOBOW (MaTemMaThdeckas,
uH(pOpMaLKOHHAs ), HarJsH0-00pa3HoM (mpoexTHO-Tpaduyeckas), MaTepHalIbHOU
(rexHonorunyeckas) [4]. Hdus Hac Haubosiee 3HAUMMOW SBJISIETCA MaTepHajbHas MOJENb —
reOMETPUYECKH TOYHOE OTOOpakKeHUE pealbHOro 00BEKTa MO MPHUHIMITY MOAO0OMS 3JIEMEHTOB,
MIOCTPOECHHOE B MaclliTabe U COOTBETCTBYIONLIEE BCEM €ro ()YHKIIMOHAIBHBIM U KOHCTPYKTUBHBIM
napaMerpaM, a TaKKe TEXHOJIOTMYecKas MoJielb — MaTepualibHas MoJielb OOBEeKTa,
BOCIIPOM3BOASANIAS €ro (yHKUMOHaNbHO-MOpdonornyeckue cpoiictBa [4]. Takum obOpazom,
paspabaTbiBaeMasi HAMM MOJIEJIb BOIUIOINAET B ceOe pa3Hble BUABI MOJENCH MPOEKTUPOBAHUS C
YUETOM UX Pa3JIMYHBIX CBOWCTB. IMEHHO TpexMepHas KOMIIbIOTEpHAs MOJIEIb [T03BOJISIET YUECTh
Y TIPOIEMOHCTPUPOBATh CBOMCTBA BCEX MOJIEJEH MPOEKTa.

Takum oOpa3omM, Ha JaHHOM OJTane OCYIIECTBISUIOCh TPEXMEPHOE MOJICIMPOBAaHUE
npeaMeTa MPOEeKTUPOBAaHUS, & IMEHHO padoTa ¢ KOMIO3ULIMOHHO-TUIACTUYECKUMH PEeIIeHUSIMH,
NpeUIOKEHHBIMA Ha JTamax TpaHcpopMmalMu M CHHTe3a, pabdoTa ¢ pa3sHbIMU BHIaMHU
TPEXMEPHBIX MOJIeeH, TeKCTYpUpOBaHHE U MOATOTOBKA K (PMHAIBLHOM BU3yallM3alluM, TO €CTh
IIPOEKTHAas Mojaya.

MogenupoBaHue — MpOLECC OTOOpakKeHUs!, MPEICTABICHUS WIM OMUCAHUS LIEJIOCTHOTO
o0bekTa (CUCTEMBl OOBEKTOB), ONPEICIIEHHBIX AaCMEKTOB CTPYKTYpPbl, CHUTYallud HWIIHU
(GYHKIIMOHAJIBHOTO TpoIlecca sl BBIICHEHUS WX CYHIECTBEHHBIX CTOPOH, TE€X WM HHBIX
napamMeTpoB (B TOM 4YHCJIE€ NPOCTPAHCTBEHHBIX), MOBEACHHMS B MPEIINOIAaraéMbIX YCIOBHUSX,
BO3MOXXHOCTH BKJIIOUEHHMSI B CHUCTEMY COOTHECEHHsI OOBEKTOB M cpeabl M mp. PesymbraTom

MOJICIIUPOBAHUS SBJISICTCS MOJIeTTh 00BeKTa [4].
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MogenupoBanue ocymiecTBisiiock B mporpamme Autodesk 3 ds MAX, ssisrorierics
OJTHOW W3 HamboJiee W3BECTHBIX MOTHO(DYHKIMOHAIBHBIX MPO(ECCHOHATBHBIX MPOrPAMMHBIX
CUCTEM JUIS CO3JaHHMS W PEJAKTUPOBAHUS TPEXMEPHBIX MOJEIECd W aHUMaluu. JlaHHBIN
rpaduyeckuii makeT oOOpEN IMIMPOKYI M3BECTHOCTb Onarojiapsi IMIMPOKOMY  CIIEKTPY
pa3zHoO00pa3HBIX HHCTPYMEHTOB MOJICIMPOBAHUS, BU3yaIN3alluu U BUICOMOHTaxa [6].

OCHOBHBIM METOJIOM MOJEIHPOBAHUS TPEXMEPHBIX MOJENICH SIBISETCS MOJIETUPOBAHUE
Ha OCHOBE HaOopa CTaHAAPTHBIX MPUMHUTHBOB, KOTOPBIC, KaK MPABHUIIO, CIYKAT JJISI CO3JIaHUSI
00BEKTOB O0JIee coKHOM opMbl. PaznuuHbie METOIBI MOJICTUPOBAHUS MOTYT COUYETATHCS APYT
C IpyTrOM.

Crenyer TakXe OTMETHTB, YTO IMPOIECC TPEXMEPHOTO MOICIUPOBAHUA OOBEKTa HAMH
paccMaTpuBalICsA B paMKax MPOEKTHO-TIPOLIECCHOTO MOX0/1a M OH BKIJIFOYAET B Ce0s CIIETYIONIHE
B3aMMOCBSI3aHHBIE TMpolecchl: co3ganue 3 D mMogenn — TEKCTypupOBaHHE OOBEKTOB —
OCBEILIEHUE U YCTAHOBKA KaMep — BU3yalnHu3ausi O0BbEKTOB.

PaccMoTpuM jmaHHBIE Tporiecchl OoJiee MOAPOOHO HAa MPUMEPE BBIMOJTHCHHS IPOCKTA
WHAUBUAYAJIBHOTO XWioro aoma. Ilpoueccy co3naHus TpeXMEpHOW MOJEIN COOPYXKEHUs B
OOJIBIIMHCTBE CIIy4aeB MPEIIIECTBYET JBYXMEPHOE MOJEIMPOBAHHE — 3TO pa3paldoTKa IMiiaHa
COOpykeHHsI (PUCYHOK 1), KOTOPBIN BHITIOTHSETCS] HA OCHOBE ITPOBEICHHOTO aHaIN3a MPOEKTHOM
CUTYaIIMH, KOMIIO3UIITMOHHO-TNIACTUYECKOTO MOJICIUPOBAHUS (SCKHU3UPOBAHUS).

[Ipouecc cozmanusi TpeXMEpHOW MOJIENM COOPYKEHMsI BKIIIOUAeT B cels Clleqyrolee:
co3nanne 3D o0bekTa MmMyTeM TMPUMEHEHUS pPa3IMYHBIX OMEpaluii, MO3BOJSIFOIINX
CMOJICIUPOBATh CIIOKHBIE apXUTEKTypHbIE (DOPMBI (CTaHIAPTHBIE TPUMUTHUBEI, TOJUTOHAILHOE

MozienupoBanue). Mcnonab30BaHue CIOKHBIX CTaHJAPTHBIX NPUMUTHBOB (CTEHBI, OKHA, ABEPH,

Puc. 1. ITnan noma
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JIECTHHMIIBI) TTO3BOJIIET TOCTATOYHO OBICTPO CO3/1aTh TPEXMEPHYIO MOJENb )KHUJIOT0 J0Ma.

[Mpouecc TekcTypupoBaHus OOBEKTOB IPEAINOIAraeT CICIyKIIee: aHalh3 Cpeibl U
BBIOOP COOTBETCTBYIOLIMX TEKCTYP, MATEPHAIOB HJIM UX CO3JaHUE, a 3aTeM MX pa3MELICHUE Ha
creHe (pUCyHOK 2).

Cnemyromuii 3Tanm — 3TO OCBEIIEHHE CLIEHBl U YCTaHOBKA KamMep, HCTOYHUKU OCBELICHUS
HACTPaUBAIOTCSl ONPEICICHHBIM 00pa30M C COOTBETCTBYIOLIMMHU XapaKTEPUCTHKAMHU KaK JUIs
WHTEphEpa, TaK U AJisl SIKCTephepa (PUCYHOK 3).

[Tpouecc Bu3yanu3anuu OOBEKTOB, KaK IPAaBUIIO, COCTOUT M3 CIEAYIOIIUX ATAIOB:
HOATOTOBKA CLIEHBI K BH3YaJHM3al[M M 3aJlaHAE COOTBETCTBYIOLIMX HACTpOoeK (pucyHok 4, 5).
[Ipn Busyanusanuu OosbllIO€ 3HAYEHHE HMMEET KayeCTBO BBIYCKA KOHEYHON HPOAYKIHMH —
n300pakeHNsI WIM aHUMAIMOHHOTO posuKa, Uit 4ero B Autodesk 3ds Max umeercss HECKOJIBKO
MOyl BU3yalIHM3alliH, CIIOCOOHBIX CO3/1aBaTh KakK YNPOLIEHHOE M300pakeHue aJsi MpoOHOI
BU3yaIM3allii, TaK W OCYIIECTBIATH CIOXHBIE pPacu€Thl ¢ y4ETOM OTPaXEHHOTO CBETa,
BO3JIYLIHOM Cpeibl W MOCIeayrolel 00paboTKH HM300paKeHHUsI, MO3BOJISAIONICH HMUTHPOBATDH

YKUBOITMCHBIE MJIH IrpauvuecKre TPAJAUIIMOHHBIC Xy10KECTBCHHbIE TEXHUKH [7].

Bz 4 S@6 R SR

Puc. 3. TpeXMepHaﬂ MOJICJIb JOMa € KaME€paMU U UCTOYHUKAMU CBETa
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Puc. 4. Bmyanmaum{ MOJACIIN NUHAUBUAYAJIbHOI'O JKHUJIOTO JOMa C BEUEPHUM OCBCIICHUEM (CTaHI[apTHLIfI anyanmaTop)

Puc. 5. anyanmamm MOJCIIN MTHAUBUAYAJIbHOI'O JKHUJIOT0 JoMa C BEUEPHUM OCBEIICHUEM (Z[OHOJ'IHI/ITGJ'ILHO yCTaHOBJ’IeHHHﬁ

BHU3YaIH3aTop)

AHHMMAaITMOHHBIA POJIUK, CO3JaHHBIM Ha ocHOBE 3D Mozenu gaeT BO3MOKHOCTh OIICHUTh
BCE MapaMeTphl MpeIMeTa MPOEKTUPOBAHUS — C YUETOM JiaHamadTa, MaTepruaioB, OCBEIICHHUS,
KJIUMAaTa, BPEMEHHU CYTOK.

3aKJroueHne

Takum o0OpazoM, MBI paccMaTpuBaeM NPOSKTHPOBAHME KaK MPOIECC, COCTOSIIUN W3
HECKOJIbKMX  B3aMMOCBSI3aHHBIX W TOBTOPSIOMIMXCS IO HEOOXOAMMOCTH  IIPOIIECCOB,
HANpaBIIEHHBIX Ha CO3/IaHHE MOJENU O0BEeKTa, NpeaMeTa IMPOSKTHPOBAHHUS C 3aJaHHBIMU
XapaKTepUCTHKaMH. [IpOEKTHO-MIPOLIECCHBINM MOAXO0 HEOOXOMUM MJisS BBISBICHHS U M3Yy4EHUS
B3aMMOCBSI3U TIPOCKTUPOBAHMS KaK Tpollecca W MPpeoOpas3yromed NesaTeTbHOCTH YeIOBEeKa B
nenoM. [IpuHIMIIBI TTPOEKTHO-MPOIIECCHOTO TMOAXO0Aa TO3BOJIIIM PACCMOTPETh OCOOCHHOCTH
mpolecca MPOSKTUPOBAHKSI U TPEXMEPHOTO MOJIEIIMPOBAHUS OOBEKTOB apXUTEKTYPHOU CpEIbl.
TpexmepHOoe MOJEIMPOBAHUE B HACTOAIIEE BpPEMs SIBJISIETCSI OCHOBHBIM CPEICTBOM MOJAYU

MIPOEKTOB B AM3aiiHE U MPOESKTUPOBAHUH.
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AnHoTauus: IIpencraBieHsl pa3IuyHble PacUeTHBIC MOJEIH HECYLINX JIEMEHTOB KOHCTPYKIMH
3nanuid. CrenaH 4HUCICHHBIM pacdeT ¢ MCIOJAb30BAHUEM METOAa KOHEYHBIX 3y1eMeHToB. Ilokaszano
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INFLUENCE OF RIGIDITY OF NODAL CONNECTIONS ON WORK OF
BEARING ELEMENTS OF FRAME STRUCTURES

Abstract: The different calculation models of bearing elements of constructions of building are
presented. A numeral calculation is done with the use of method of finite elements. Influence of rigidity
of nodal connections on work of bearings elements for three different states of the system is shown.
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OCo0eHHOCTBhIO KapKaCcHBIX 3JaHUN W3 COOPHOTO JKele300eTOHa SBIAETCS OOJIBIIOE
KOJIMYECTBO Y3JIOBBIX COMPSDKEHUH, KOTOpble, Kak IMpaBUJIO, HaxoAiTcs B Haubosee
HampspDKeHHBIX 30Hax [1-5]. Ilpu 3TOM ansg CTBIKOB COOpPHBIX JJIEMEHTOB XapakTepHa
MOBBIIICHHAS e()OPMATUBHOCTH BCIEJCTBUE OOMATHSI O€TOHA MO KOHTAKTHBIM MOBEPXHOCTSIM
U TPEMMHOOOpa3OBaHMs, MOJATIMBOCTH CBapHBIX COEIMHEHHMH apMaTypbl M 3aKJIaJHbIX

neraneir [1-2]. Kpome TOro, B y3JOBBIX COMPSDKEHHUSX B OOJBIICH CTENEHU MPOSIBISCTCS
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KOHCTPYKTUBHAs HEJIMHEHHOCTb, ¥ HUX MOJATIMBOCTb MEHSAETCS B 3aBUCHUMOCTH OT
HaMpPsOKEHHO-Ie(OPMUPOBAHHOTO cocTOosiHUS [1-3]. DKcnepuMeHTaNbHBIE HCCICAOBAHMS
[IOKa3bIBAIOT, YTO MEPEMEHHAs MOAATIMBOCTh COIPSKEHUN MPUBOAUT K CYLIECTBEHHOMY (110
40%) nepepacnpenenenuto ycunuii [1-3, 5, 6]. Kak moka3ssiBaeT mpakTHKa, pa3pylicHHE
MHOTUX KOHCTPYKIMI TPOUCXOAUT B 30HAX COMNPSDKEHUN COOPHBIX KOHCTPYKIHMH, Tae
HaOromaeTcst 00JbINasi KOHLIEHTPAIMS HAIPSDKEHUH U 1eopMaIui.

B cymectByromux MeTomax pacueTra HE B IIOJHOM Mepe YUYUTHIBACTCS BIIMSHUE
MOJIATIMBOCTH Y3JIOBBIX COIPSKEHUN HA COBMECTHYIO pabOTy HECYIIHMX MOJCUCTEM KapKacHBIX
3IaHUN — TIPOJOJILHBIX U MONEPEUHbIX PaM, AUCKOB MEPEKPHITHS U AuadparM KeCcTKOCTU. DTO
OOBSCHSETCS HEJOCTATOYHOW M3YYEHHOCTHIO IMPOCTPAHCTBEHHOT'O B3aMMOJCUCTBUS COOPHBIX
9JIEMEHTOB KaK B YIPYroW, Tak W B IUTACTHYECKOW cTamusx pabotel [3-5]. Tlosromy, kak
MpaBUJIO, pacueT KapKAaCHBIX 3JaHUM MPOU3BOIAUTCS MO PACUETHBIM CXEMaM C MIapHUPHBIMU
WM JKECTKUMU y3JaMH COMPSIKEHUN SJIEMEHTOB, UTO HE BCEI/la aJIeKBaTHO OTpa)kaeT paldoTy
KOHCTpYKIMU. MHOrjga >KeCTKOCTh Y3JIOB CIIOKHBIX KOHCTPYKLMH TPYJHO CMOJEIUPOBATh,
M03TOMY TaKH€ Y3JIbl KOHCTPYKIMM TPaJUIIMOHHO MPOEKTUPYIOTCS YaCTSIMH, KaXKIbIi 3JIEMEHT
OTJIeIbHO (CBapHbIE MIBBI, OONTHI, MIACTUHBI). [IpyM 3TOM HampsHKEHHS B CIPOSKTUPOBAHHOM
TakuM o00pa3oM y3Je B pealbHO paboTarouiel KOHCTPYKIMM MOTYT OTJIHYaThCA OT
IPOTHO3UPYEMBIX. OTO CBA3aHO C BJIMSHUEM KOHEYHOH JKECTKOCTH Y3Ja Ha IIOBEJIEHUE
KOHCTpYKUUU. Mneann3anus HanpssKeHHOTO COCTOSIHUSL B y3J1aX MU pacyeTe (LIapHUp, )KeCTKOe
COEJIMHEHHUE) MOKET MPHUBECTU MPU PealbHOM paboTe KOHCTPYKUUH K oTindusM 10 20% mo
negopmanusaM OT NMpoeKTa (BIUSHUE KOHEYHOH >KECTKOCTH B KaKJOM M3 HECKOJIBKMX COTEH
y3JI0B CYIIECTBEHHO). B 3TuX ycioBusx HaOI0gaeTcs CyIIECTBEHHOE OTJINYUE B HANPSKEHHO-
nedopmupoBanHoMm coctossHur (HC) mexnmy cnpoekTHpoBaHHOW M peaibHO paboTaroiei
KOHCTpyKUuMeH. JlaHHOe oTinyme, NMpekIe BCEro, CKaKeTCs Ha YCWIMAX B y3nax. Hosele
TEXHOJOTMM W WHHOBALlMU B CTPOUTENBCTBE IPUBOAAT K HM3MEHEHHUSAM, BIUAIOIMM Ha
COBMECTHYI0 pabOTy BCEX 0JJIEMEHTOB cHCTeMbl. [lpu MoaenuMpoBaHUU KOHCTPYKIUI
HEOOXOJUMO CO3/1aBaTh TAaKUE PACUETHBIE CXEMbI, KOTOpble Obl Hamboiee TOYHO M IMOJIHO
OTpaKaJld pealbHOE IMOBEACHUE BCEW CHCTEMBl M ObUIM Obl JOCTYIHBI JUIS HCIOJb30BAHUS
KOMIIBIOTEPHBIX POTPAMM.

enpto maHHOM paboOTHl ABISETCS TOBBICUTH MPOYHOCTh HECYIIUX OJIEMEHTOB
KOHCTPYKIMI C TOMOULIBI0 OLEHKH BIHAHMS Y3JI0BbIX coeauHeHud Ha HJIC 3pganumi. s
peanu3alyy MOCTaBICHHON eI ObUTM MCIIOJIb30BaHbl KOMITBIOTEPHBIE MTPOrpaMMBbl, UMEIOIINE

BO3MOXHOCTb YUYHUTBIBATb COOTBCTCTBYIOINEC KOHCTPYKTUBHBIC 0COOEHHOCTH.
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HauOonee npocras cxema [y pacuera — 3TO IIAPHUPHOE COEIUHEHUE, KOI/la CUCTEMY
MOKHO paccMaTpuBaTh KaK CTAaTUYECKU ONpenenuMyro. [Ipu >KeCTKOM COEIMHEHMM CUCTEMa
CTaHOBHTCS CTATUYECKH HEOIPEISIIMMON U 3HAUCHUS BHYTPEHHHUX YCHIIMH U eopmanuii 6osee
3aHMKEHbl B CPAaBHEHUU C MEPBBIM BUAOM COEAUHEHUH. TpeTuil THI coeauHEHUil (peasbHOE)
HauOoJiee MOJIHO OTPaXKAeT UCTHHHYIO KapTHHY M JIOJDKEH YUYHUTBIBATHCS MPHU MPOEKTUPOBAHUH.
KecTKOCTh MM TOAATIMBOCTD DPEAJIBHBIX CBSI3€H OIPENESETCSl 4Yepe3 COOTBETCTBYIOILNE
KO3 PHUIHUEHTHI, ONpeAesieMble SKCIIEPUMEHTAIBFHO WIK C TIOMOUIbI0 MPUOIMKEHHBIX (HopMyI
[2, 5-7].

ITocTanoBKka 3aga4m: B JaHHOH paboTe pacCMOTPEHBI TPU BUAA Y3JIOBBIX COEIMHEHUI:
JIBa TPEJENbHBIX (IIAPHUPHOE U IKECTKOE) U pPEeaJbHOE C H3MEHSIOIIEHCS MECTKOCThIO B
mporecce  nedopmupoBaHus [5], caenmaHa OlNEHKA WX BIUSHUH HAa  HANpPSOKEHHO-
ne(GopMHUpPOBaHHOE COCTOSIHME A 3-X pelIeHuil: ynpyroe, 1o IEpBOMY IpeielbHOMY U
BTOPOMY HpEJEeNbHOMY COCTOSHUAM. [IpHuBeleH pacyeT TpexX3TaKHOTo aJIMUHHCTPATUBHOTO
3naHuss ¢ pasmepamu B IutaHe 12x30 wm. Illar KOJIOHH B HPOJOJBHOM U IONEPEYHOM
HanpasiieHun 6 M. Boeicota sTaxka 3 M. KojoHHBI 1BYTaBpOBOIO CEUEHHUSI U3 IPOKATHBIX
nBytaBpoB Ne 40K. Purenu B 0oboux HampaBieHHsX U3 MpokaTHBIX AByTaBpoB Ne 40b. Cranp
kiacca C245. IInuThl nepekpbhITUl U MOKPHITHS U3 MOHOJIUTHOTO eje300eTOHa TOJIIMHON
20 cm. Kmacc OGerona B25. ®dyHpmameHTHI MOHONMTHBIE, cToJjO4arbie. PaccMartpuBaroTcs
MIOCTOSIHHBIE W BpeMeHHble crartudyeckue Harpy3ku coriacHo CHull. Ha pucynke 1
IIPEICTAaBICHbI KOMITBIOTEPHAs MOJEIb 3/1aHUS M KOHEUHO-3JIEMEHTHOE pa30MeHue.

PacueTHO! MoOJIeNbl0 KOJIOHH SBISIETCS CTEP’KEHb, pabOTalOIUil Ha C)KaTHe, U3TUO U

KpydeHue. PacdeTHol MoJenblo purens siBisercs Oayka, padoTaromas Ha pacTs KeHUe-CKaTHe,
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Puc. 1. KomnbrorepHast Mozienb 31aHust

71



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

CABHUT U M3rH0 B JABYX IJIOCKOCTSAX. PacueTHast cxema IUIMTHI MEPEKPBITUS MPEACTABISAET COO0OM
CIUIOLIHYIO [JIACTUHY, IIAPHUPHO OMEPTYIO MO KpasiM, T.K. B BUY OOJBIION KECTKOCTH pUreseit
HAa W3rH0, MOXHO COMNpPSDKCHHWE MO KpasM IUTMTHI TMPEACTaBUTH KaK IPOCTOE OIMHUpPAHUE.
['pyHTOBOE OCHOBAaHME 3aMEHSIETCS YIPYTONOJaTIMBBIM OCHOBaHHEM C IBYMs Kod(ddunrnentamu
noctenu. PaccMoTpensl 2 mpesieibHbIX BUJA COeTUHEHUI (DyH/IaMEHTOB C KOJIOHHAMU: JKECTKOE
U IIApHUPHOE. DTO JaeT BO3MOXKHOCTH oOmpenenuTh auana3zoH usmeHenuid HJIC wecymmx
AJIEMEHTOB JJIsi APYTUX BUJOB COCIMHEHUU C (yHIaMEHTOM. B paccCMOTpEeHHBIX MpUMeEpax
paccMaTpUBAIOTCS BIMSHUS Y3JIOBBIX COCAMHEHUN KOJIOHH C PUreIsiMH U ¢ (yHIAMEHTOM Ha
H/IC necymnux 3J1€MEHTOB.

Pe3yjabTaThbl YMCIEHHBIX M AaHAJTUTHYECKUX HccaeaoBanuil. Ha puc. 2 npencrasieHa
JuarpaMma 3aBUCUMOCTH CKUMAIOIIMX YCHJIMHM B KOJIOHHAX (KpaiHUE KOJOHHBI B MONEPEUHOM
HAIpPaBIIEHUH) OT BUJA y3JIOBBIX COSAMHEHHI KOJIOHH ¢ purensiMu. PaccMoTpensr 3 pemenus: 1
— yhOpyroe peiieHue, 2 — pemeHne no 1-My npeaenbHOMy COCTOSIHHIO, 3 — pelIeHHe Mo 2-My
npeaebHOMY cOCTOsiHMIO. Kak BHUJIHO, TP IIAPHUPHOM COCAMHEHHH B CPABHEHUU C JKECTKUM
9T yCcuJHs yBennuuBaroTcs Ha 7-30%. Hanbonee HanpsokeHHBIME B pabOTe SBIISIOTCS CPEITHUC
KOJIOHHBI, B HUX C)KUMAIOIINE YCUJIUS YBEIMUMBAIOTCS B CPABHEHUU C KPAHUMH KOJIOHHAMH
cootBeTcTBeHHO s 3 peweHuid Ha 40%, 35% u 33%. [Ans peaibHOW KECTKOCTH Y3JOBBIX
COCIMHEHUH TIOJIYYCHHBIC PEe3yIbTaThl YBENWUYUBAIOTCS Ha 15-25% B CpaBHEHUU CO CilIy4daem
YKECTKOTO COEMHEHHUS.

Ha puc. 3 npencrasiena quarpamMmma 3aBUCHMOCTH MaKCUMaJIbHBIX COKUMAIOIIUX YCUITUN
B CpPEIHUX KOJIOHHAaX B 3aBUCHMOCTH OT THUIA coeAuHeHHs ¢ (yHmameHTOM. PaccmoTpens! 3
pemenusi: 1 — ynpyroe peiienue, 2 — pemenue no 1-My npeaeibHOMY COCTOSIHUIO, 3 — pEeIIeHHE
1o 2-My mpeaeabHOMY cocTossHMIO. Kak BUAHO pacxokIeHusl 11 TPOIOJIBHBIX CHJI B KOJIOHHAX

JUIS CJTy4aeB JKECTKOTO U MIAPHUPHOTO COeIMHEHUH ¢ (PyHIaMEeHTOM cOCTaBIseT OT 5-7%.

a) 0)
100 -
90 -
80 Lm m1 90 L m1
70 44— @2 80 - T— |2
60 Hﬂ o3 70 . ﬂ a3
1 2 3 1 2 3

Puc. 2. JlnarpaMMbl 3aBUCUMOCTH 3HaYE€HUH COKMMAIOLIUX YCUIIMH OT BHJIA Y3JIOBBIX COEIMHEHUI: a) )KECTKOE COeANHEHHE,
0) wapHupHoe coeaunenue (1 — ynpyroe peuieHue, 2 — pelieHne no 1-My npeaensHOMY COCTOSIHUIO, 3 — pelieHHe 1Mo 2-My

npeaAciIbHOMY COCTOSIHI/HO)
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a) 0)
150
125
100 - m1
120 m1
115 - ] —’» @2 50 7 2
m3
110 . . . a3 0 : : .
1 2 3 1 2 3

Puc. 3. luarpaMMbl 3aBUCUMOCTH 3HaYCHUH MaKCUMaJIbHBIX MPOAOJIBHBIX CHII OT THUIIA COCAUHEHHS C QYHAAMEHTOM: a) JKECTKOe
coeMHeHue, 0) mapHupHoe coexunenue. (1 — ympyroe pelietHue, 2 — pelieHue o 1-my mpeaensHoMy COCTOSIHUIO, 3 — pelieHrne

10 2-My IIpeJeTbHOMY COCTOSHHUIO)

MHoroBapraHTHBIE pacueThl MMOKA3bIBAIOT, YTO 3HAYUTEIbHBIC U3rHOAIOIINe MOMEHTHI U
MOTIEPEYHbIe CHJIBI BO3HUKAIOT B KpAalHMX KOJIOHHAX IIEPBOrO JTaxa. X 3Ha4YeHus mnpu
MIAPHUPHOM COEIMHEHUH B y3JIaX B CPAaBHEHUH C )KECTKHM YBEJINYHUBAIOTCS COOTBETCTBEHHO IS
3 pewenuii Ha 5%, 14% u Ha 26%, npu CpaBHEHUU C PEATBHOM MKECTKOCTHIO Y3JIOBBIX

COCIMHEHHH 3TU 3HAYEHMs] YMEHbIIAIOTCs cooTBeTCTBEeHHO Ha 10%, 18% u 30%.

BriBoasl

CxuMarolme ycuians B HECYIIUX BEPTHKAIbHBIX 3JIEMEHTaX KOHCTPYKLIUU CYIIECTBEHHO
3aBUCIT OT BHJA Y3JIOBBIX coenuHeHui. [lnsg ympyroro pemenusi pacxoxzaenus HJIC B
3aBMCHMOCTH OT BHJIa Y3JIOBBIX COEIMHEHUN COCTABIIIOT 7+35%, A pacdera 1o NpeaeIbHbIM
coCTOSIHUAM 110 25%. YKecTKoCcTh coelMHEeHHs KOJIOHH ¢ ()yHJIaMEHTOM HE3HAYUTEIbHO BIIUSET

Ha IIpPOJO0JBbHBIC YCHIIMA B KOJIOHHAX.
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OIIEHKA BJIUAHUSA TEOMETPUYECKOM HEJIMHEMHOCTHU HA
HANPSIXKEHHOE COCTOSHUE PEBPUCTOM MOJIOI O OBOJIOYKH

AnHotamusi: Ha mpumMepe dYnciaeHHOro pacdera IOJOTOM OOONOYKH JTaHa OICHKA BIHSHUS
TCOMETPHYCCKONM HEIMHESHHOCTH Ha HAIPSHKEHHO-IC(OPMUPOBAHHOE COCTOSIHUE KaK B caMoil 000JI0UKe,
Tak U B pebpax xectkocTH. [IpencraBieHbl NaHHBIE MO YCTONYMBOCTH PAaBHOBECHOTO COCTOSIHHAS B
MaJoM.

KamoueBble cjioBa: reoMeTpHuecKas  HEIMHEHHOCTh,  HANPsHKEHHO-Ie()OPMHPOBAHHOE
cocTosiHHE, peOpucTas 000I04YKa, YCTOWYHBOCTD, CIBUTOBEIC JIe(hOpMAaITHH.

S.Kh. DOSTANOVA, full professor, doctor of Technical Sciences, KazNRTU after
K.l. Satpaev, Almaty, Republic of Kazakhstan

O.E. TYLEGENOVA, Assistant professor, KazGASA, Almaty, Republic of Kazakhstan

ESTIMATION OF INFLUENCE GEOMETRIC NONLINEARITY ON THE
STRESS STATE OF A RIBBED SHALLOW SHELL

Abstract: On the example the results of numerical calculation of a shallow shell are given
estimation of influence the geometric nonlinearity on the stress-strain state as in the shell itself so in
stiffening ribs. The stability of the equilibrium state in the small is presented.

Key words: geometric nonlinearity, stressed-strain state, ribbed shell, stability, shear
deformations.

[Tpu npoeKTUPOBaHUU TOHKOCTEHHBIX KOHCTPYKIIMI HEOOXOAMMO YYUTHIBATH Pa3IU4HbIE
BUbl HenmuHeHHOCTH. COBMECTHBIN y4eT KOHCTPYKTHBHOM, (PU3MUECKOW M TeOMeTpHuYecKOn
HEJIMHEWHOCTH NPUBOJAUT K I'POMO3JKHM HEJIUHEMHBIM KpacBbIM 33Ja4aM, PELIECHUS KOTOPBIX
CBSI3aHBI C OIpEAETICHHbIMA MaTeMaTHUYeCKUMH TpyaHOCTAMHU. [IpakTuka mokasana, 4yTo yd4er
reOMEeTPUYECKON HENTMHEHHOCTU I TOHKOCTEHHBIX KOHCTPYKIUH THMa 000JI0YEK MOKPBITUN
MPUBOAUT K CYIIECTBEHHBIM M3MEHEHHSIM HX HaIpsOKEHHO-Ae()opMUpOBaHHOTO cocTostHUS [1-
3], KOoTOpBIE MOTYT IPUBECTU K OCJIA0JICHUIO X HECYIIEeH CTOCOOHOCTH.

B nannoit pabote uccneayercs BIMSHHE F€OMETPUYECKON HETMHEMHOCTH Ha MPOYHOCTh
M YCTOMYMBOCTH TIOJIOTOM  JKEJIE300€TOHHOW OO0OJIOYKM TOKPHITHS. [ eoMerpudeckas

HEJIMHEWHOCTH JJISI ITOJIOTOM 000JI0YKH BBIPAXKACTCA HEJIUHEWHBIMH YJICHaMU B BBIPpAXKCHUAX IS
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nedopmaruii. KomroneHnTsl nedopmanuu CpeAMHHOW TMOBEPXHOCTH Il THOKOW 000JI0YKH

UMEIOT clieayroniuii Bun [3]:

glzﬁ_kleLl(@)Z,gz :Q_kzw_,_l(@)zly:a_u_,_@jL@@' (1)
ox 2 0x oy 2oy gy ox oOx oy
rae U, V, W — MepeMeIleHns] TOUYEK CPEJIMHHON MOBEPXHOCTH OOOJOYKH B HAIPABICHHH OCEH
XY,Z;

K1, Ko — ri1aBHbBIC KPUBH3HBI.

DKCIIEpUMEHTAIbHBIE U TEOPETHUYECKHUE HCCICAOBAHUS TOHKOCTEHHBIX KOHCTPYKI[HIA
yKa3pIBAlOT Ha 3HAYUTEIbHOE BiIMsAHHE d5((eKkTa MONEPEeUHbIX CIBUIOB Ha HAIPSHKCHHO-
neOPMHUPOBAHHOE COCTOSIHHE W YCTOMYMBOCTH H3OTPOIMHBIX 000jo4ek. [lpu Gombmimx
NEPEMCIIICHHUSIX B YCIOBUAX HETMHEHHOW YIPYrOCTH BIMSHHE MMOMEPEYHBIX CIABUIOB BO3PACTacT
[1-2], B ocobeHHOCTH ISt JUIMHHBIX 000J0YEK MOKPBITHI. JeopManuu MOmepeYHbIX CABUIOB
JUISL TIOJIOTOM 000JI0YKH ITOCTOSHHOM TOJIIIMHBI MOYKHO IIPEJACTaBUThH B BHJIC:

oW Ou Ow ow OW OV OwW ow
YB=—_t -t~ Y=t -t (2)
OX 0z OXx oz oy o0z oy oz

JUisi TpaKTHYECKMX pPacdyeToB MPHONMKEHHO CABHUIOBBIE JeQOopMaluyd  MOXKHO
NPEJCTaBUTh B BUJIE CTENICHHBIX (DYHKIUHN 110 TOIIIHMHE 000JI0YEK.

ITocranoBka 3amgaun: PaccmarpuBaercst mosorast pedpucras xene3o0eToHHass 000J04yKa
NOKPBITUS, HAaXOAALIAsACA IO JIEMCTBUEM HOPMAJIbHOM HArpy3kd MHTEHCUBHOCTH (.
HeoOxonmuMo ¢ yd4eTroM Te€OMETPUYECKOM HEIUHEHHOCTH  ONpeNeauTh  HampsKeHHO-
ne(OpMUPOBAHHOE COCTOSIHUE M JIaTh OLEHKY BJIMSHMSI HEJIMHEWHOCTH Ha padoTy obonouku. B
pedpax >KECTKOCTH YUYUTHIBAIOTCS JedopMalMi pacTsiKeHUus (CkaTusi), WU3rud B CBOeH
IUIOCKOCTH U KpyueHHe. JluckpeTrHoe pacmonoxeHue pedep JKEeCTKOCTH YUUTBIBAETCS C
nomouibio GyHKIMi XeBucaia.

Jlst pacuera MCIOIB30BAJICS BapUAIIMOHHBINA mpuHIUN Jlarpamxka [4-6]. Pa3pemaroniue
YpaBHEHMSI JJIS MOJIOTOW OOOJIOUKH C Y4eTOM reoMeTpudeckoil HenuHeitHocTH (1, 2) perieHsl
METOJIOM KOHEYHBIX 3JIEMEHTOB C MCIOJIb30BaHUEM nporpammsl JIupa 9. B mpouecce pemenus
HEJIMHEWHas 3a/1aya MOCIeA0BaTeNbHO CBOAMIACH K JIMHEWHOM, IIPU 3TOM MaTpUla KECTKOCTU
CHUCTEMBbl Ha KaXJIOM Illare Harpy)XeHHsi C Yy4eTOM HEIMHEHHOCTH H3MEHsIach IyTeM
N00aBJICHUS JIOTIONIHUTEIBHOW MATPHUIIBI T€OMETPUYECKON KECTKOCTH [5-6]. VYpaBHeHus

paBHOBECHSA Ha i'OM nrare UMErT BHU.
R@ 12} =Ref-Ref_g. (3)

rae [R (Z)]i _1 — MaTpHIa )KECTKOCTH CUCTEMBI Ha MPEbLIYIEH i-1-0#f uTeparum;
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A{Z}i = {z}i — { }i—l — BEKTOp MPHUPALICHUH Y3JI0BbIX IT€peMEeIECHUM;
} — BEKTOP Y3JIOBOI HArpy3Ku, MIPUIOKEHHOU K CUCTEME;

Re
{ﬁF}i—l — BEKTOp YNPYI'HMX CHJI, COOTBETCTBYIOUIMN IMEPEMELIEHUAM IPEABIIYILIEH

uteparmu ¢ Homepom (i-1).

BBINOIHEHBI YUCIICHHBIC pacyeThl Ul IIAJAKOW M peOpUCTOil 000JI0UKH ¢ y4eToM U Oe3
ydera TEOMETPUYECKON HEIMHEWHOCTH. B janpHelIneM IpeacTaBlICHbl Pe3ydbTaThl JUIs
000JIOYKH, OIIMPAOLICHCS Ha )KECTKHUE B CBOCH TIOCKOCTH Tradparmebl.

Paccmorpena oOonouka mnokpeiTHs (18%18 M. B 1ulaHe), UMEIOLIas CIEIYIOLIHe

xapakrepuctuku: y = 2500 Kr/m® — yIenbHBIA Bec mMaTtepuana obonouku; E = 26x10° kr/m® —

MOJyJIb YNPYroctu Marepuana obomoukw; a=b=18wu — pasmepsl B miane; u=0,2 —
ko3¢ dunuent Ilyaccona; R, =R, =32,069m — panuyc xpuBusnsl; h=0,2.m — TommuHa.

[Ipu peanuzanun MKD ncnonb30Baquch TpeyrojbHbIE 3JIEMEHTHI, KOJIMYECTBO KOTOPBIX
JUIS yIOBIIETBOPEHUS Xoporied cxomumoctu Obuto B3siTo 2080. s mpoctotel Ha puc. 1
MOoKa3aHa HyMepalus XapaKTepHBIX TOYEK B CPEIMHHOW MOBEPXHOCTH oOonouku. B cuiy
CUMMETPUHU pacCMaTPHUBAETCS YETBEPTh 00070ukH. [l ciaydas [IApHUPHOTO ONHUPAHUS B
000II04Ke IO KOHTYPY OTCYTCTBYIOT MPOTHObI, H3THOAIOIINE MOMEHTHI, ITOATOMY MPEICTaBICHbI

PE3YIbTAThI TOJBKO IJII BHYTPCHHHUX TOYCK.

-1
B Tabmune 1 mnpencraBieHsl 3HaueHus wu3rubaromero momenta M -10T" kem wu

kpyrsiero Momernta M -107° st rimazkoil 0GONOYKH ¢ y4eToM M 0e3 ydeTa reoMeTpHYCCKOll
HEJIMHEWHOCTH U MOMEPEUHbIX CBUTOBBIX JepopMaiuii.

B rmaakoit oOomouke ©6e3 ydera TeoMeTpUYecKOW HeNMHEeHMHocTH Hauboiee
CYIIECTBEHHBIMH SIBIISIIOTCS YCHJIUSI B CPEIMHHON IUIOCKOCTH, T.€. MEMOpaHHBIE YCHIIUS, C
YU4ETOM TEOMETPHUYECKOW HEIMHEHHOCTH CYIIECTBEHHBI H3TMOHBIE ycuiaus. B Ttabmume 2
MIPEACTABIICHBI 3HAUYCHUS MMPOTUOOB I TIIAIKOW U peOpUCTO 000J0UeK ¢ yueToM U 0e3 ydera

FCOMCTpH‘-ICCKOfI HEJIMHEHHOCTH U MOICPEYHOT O CABUTIA.

2 L

1 4 7 x

Puc. 1. Hymepanus Todek B CpeAMHHON ITOBEPXHOCTH 000JIOUKH
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Taobmuma 1

-1 -3
3navenus usrubaromiero momenra M, -10™ kem u kpytsimero momerra M -107° s

JIAAKOU 000JIOUKU

Ne | bes yuera reomerp. | C yuetom reomerp. | bes yuera reomerp. | C ydeTom reomerp.
TOYKM | HeauHeH. My 10 HeJInHeH. M- 10 nenuuen. M-107° nenunen. M-107°
bes C bes C bes C bes C
yuyera | y4eToM yuera y4eToM yuera y4eToM yuyera | y4eToM
CABUTA | CIBUTA | CHBHWra | CHIBHWra | CIBHTa CABUTa | CIOBUTA | CIBHTA
3) 2,5 2,8 4,62 4,98 -7,62 -8,84 -12,2 -14,11
6 2,12 2,32 3,82 4,11 -13,20 -15,61 -20,2 -22,61
8 2,53 2,91 4,55 5,34 -20,5 -24,45 -32,8 -35,80
9 2,22 2,43 3,92 4,23 -13,20 -15,61 -20,2 -22,61
Tabnuna 2
3unauenus nporudos W (Mm) 111 riagakoit u pedpuctoid 000JI04€K C y4eToM u 0e3
y4eTa FeOMETPUUYECKON HENTMHENHOCTH
Homepa | 5 | 6 | 9 | 8 5 6 9 8
TOUEK be3 yuera nonepedHnoro casura C yueToMm momnepeyHoro CABUTa
W mwMm., 6e3 yyeTa reoMeTp. HETUHEHHOCTH
I'mankas | 0,12 -2,35 -4,02 -4,12 0,136 -2,70 -4,72 -4,85
Pe6pucr.| 0,09 -2,16 -3,70 -3,79 0,125 -2,48 -4,29 -4,41
W mM., ¢ y4€TOM reOMeTp. HETUHEHHOCTH
Imankas | 0,22 -4,30 -7,36 -1,54 0,26 -4,89 -8,66 -8,95
Pe6pucr.| 0,20 -3,90 -6,63 -6,77 0,22 -4,5 -7,82 -8,06

) Ta6J'II/II_U>I 2 BUJHO, 4YTO C YYCTOM reOMeTpI/I‘leCKOﬁ HEJIMHEUHOCTH HpOFI/I6BI BO3pPOCIN

IIOYTH B 2 pasa. Yuer MOIMICPCUHBbIX CABUI'OBBIX ,Z[e(l)OpMaI_II/Iﬁ YBCJIMYUIT 3HAYCHUA HpOFI/I6OB

oyt Ha 15-20%.

ITpoBepka Ha yCTOHYMBOCTH MTOKa3aJa CISAYIOIINE Pe3yJIbTaThl:

OmnpeneneHbl BEpXHUE KPUTHYECKHE HArpy3ku [4-5], HOpU KOTOPBIX MPOUCXOAMT

oudypkanus:

- TS TIIAJIKOH 000I04KH O€3 yueTa reOMETpUIECKUi Henmuelinoctn: (,, =1463 m/ M

- -~ 2 9
C y4eTOM reoMeTpHUYecKuil HenuHelnoctu: (), =1170 m/ M” 5 i peOpUcToit 00010UKH

9 o 2 9
oe3 yu€Ta TCOMECTPUUYCCKHU HCIMHCHUHOCTH! qu = 2876 I’I’Z/M , C Y4€TOM TI'COMCTPHYCCKUU

o 2
HEIUHENHOCTH: (., = 2212 m/ m* . 3aganHas HOpManabHas Harpyska cocrasiser 719,0 /™2,
P b

0060011251 TOTYYEHHBIE PE3YIbTaThl MOXKHO CIIETIaTh CIICIYIONINE BEIBOIBI:
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1. C yyeroM TE€OMETPHUYECKON HEIMHEHHOCTH B OCHOBHOM JICMCTBHE MEMOpaHHBIX
YCUIIMHA 3HAYUTEILHO OCJIa0CBACT, YBEIMYUBACTCS BIIMSHHUE W3TUOHBIX YCHIIUH; CIBHTOBBIC
nedopMaIu CyIIeCTBEHHBI TSl ITUHHBIX 000704eK, uX 3¢ dekt cocrapiser 15-20%;

2. Hamuume pebep >KECTKOCTH CYIIECTBEHHO YMEHBIIACT YCHIIHA B 000JIOUKe. YUeT
T€OMETPUUYECKON HEJTMHEHHOCTH YBEJIMUMBACT B peOpax n3ruoOHbie ycuaus Ha 7,5-16%.

3. I'eomeTpudeckasi HETUHEHHOCTh CYIICCTBCHHO BIIMSICT HA MEpPEMEIICHUs 000JIOUKH: B
pedpucToii 000JI0YKE C YYETOM T€OMETPUYECKOW HEIMHEHHOCTH JIMHEHHBIC TEepeMEIICHUS B

HaIpaBJIEHUU Ocu Y yBeIMUUIUCh Ha 16,6%, B HarpaBienuu ocu Z Ha 63%.
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production technology of silicate materials of cellular structure with using oil-bitumen rocks and their
products. High concentration of bitumen in rocks, the relative ease of extraction of organic components
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Nzyuenne nedreOutymmunosnbix mopon (HBII) kak rtumpodoOHON nobaBku mipu

HN3TOTOBJICHUH IIOPHUCTBIX MAaTCpUaioB, B YaCTHOCTHU SAYCHUCTOTIO OeToHa sABIAETCSA Ha CETOAHA
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MePCIEKTUBHBIM HampasiienueM [4]. M3BecTHO, uTo 0OBbemMHas runpodoOu3aus, mpoBoIuMAas
IyTeM BBeJIEHUS B cMech ruipodoOHbIx 100aBok (10-15% OuTyma mpu cOBMECTHOM IOMOJIE C
MIECKOM WJIM C U3BECTHIO), YIIyUIIIaeT CBOMCTBA TYEHCTOTO OETOHA.

Hamu npuBeneHsl pe3yapTaThl TEOPETUUECKUX M 3KCIIEPUMEHTAIBHBIX MCCIEIOBAHUH 110
M3TOTOBJICHUIO CUJIMKATHBIX MaTepHalloB siluercTOi cTpykTyphl Ha ocHoBe HBII 1 MunepanbHbIX
NpoAyKTOB MX mepepaborku. IIpu mombope cocTaBa sueHMCTOOETOHHOW MacChl pacueT Obul

NpOU3BENEH Ha 0oJiee YacTo NPUMEHSEMBIM SYEUCTBIA OETOH ¢ IUIOTHOCTBIO 700 Kr/mS,

OnTuManbHOE COOTHOIICHHE I[EMEHTa W M3BECTH B CHUJIMKATHOW CMECH YCTaHABIMBAJIOCH
AKCIIEPUMEHTAIBHO. J{JIs1 3TOT0 M3rOTaBIMBAIMCH 00PA3Ibl C COACPKAHUEM HU3BECTH U IIEMECHTA
or 20 no 80% u ot 80 no 20% coorBercTBeHHO. BomoTBepaoe otHomenue B/T = 0,46 npu
cootHoteHun «mecok HBIL:Bsxymeey, pasaom 1,7:1, u B/T = 0,48 npu cooTHOLIEHUH, PABHOM
1,5:1. CootHomenue usBectu U nementa npuHsaTo (50:50) u (60:40). [Ipounocts 006pa3uoB npu
miotaoctr 700-792 kr/m® cocraBmma coorsercTBenHo 3,80 u 3,98 MIla (IpH COOTHOLICHHH
«miecok HBII:Bspkymee» — 1,5:1). MoXHO KOHCTaTUpOBaTh, YTO C MOBBIIIEHUEM COJCpPKAHUS
M3BECTH B BSDKYIIEM YBEIUYHMBAETCA IUIOTHOCTh SYEHCTOro OeroHa. Tak, mpu colep:kaHuu
U3BeCTH B cMemanHoM BsokyiieM 60-80% moTHocTh 00pasuoB yBenuuuiach a0 743-815 KF/M3,
a IPOYHOCTh MPH ATOM coctaBmia 4,22-522 MIlla, To ecTh HHTEHCUBHOCTh POCTa MPOYHOCTU
MEHBIIIE, YeM POCTa TUIOTHOCTH. MaKCUMallbHAs TPOYHOCTh SYCHCTOTO OETOHA JIOCTUTACTCS Ha
BspDKyHIeM ¢ conaepxkanueM 70% uzsectu u 30% nementa: 4,22 Mlla npu COOTHOLIEHUN «TIECOK
HBII:Bsoxymee», paaom 1,5:1 u 5,22 MIla — npu cootHomenuu 1,7:1. OgHako, yduTbhIBas
HEJOCTATOYHYIO CBHIPIIOBYIO MTPOYHOCTH MPH TIOBBIIIICHHOM COJIEP)KaHUU U3BECTH, B JATbHEHIIIHX
OTIBITaX MPHUHATO BsDKYyIIee, cocTosmiee u3 50-60% uzsectn u 50-40% nemenra [10, 11].

[Tpu cOOTHOIIEHNH KOJIMYECTBA MECYAHBIX MPOAYKTOB mepepadotku HBII u Bspxymiero
1,5:1 u 1,75:1 u cootBerctBytoiieM uM BojoTrBepAoM oTHoumieHuu 0,45 u 0,44 mpodyHOCTH

00pa3uoB npu cxkaTuu coctasuia 5,1 u 5,2 MIla npu motaoctr 730-742 xr/m2 (tabm. 1) [1].

Ot AAaHHBIC CBUJACTCIILCTBYIOT O TOM, UTO CUJIMKATHBIC U3JICJINA C STYCHCTOM CprT(TypOﬁ

wioTHOCThIO 730-740 kr/M® W MpOYHOCTHIO TpU Cxkathu 5,1-5,2 MOryT OBITH MOJNYYEHBI TPH

cootHomennn «rnecok HBIT:Bsoxymmee» ot 1,5:1 o 1,75:1 u cocrase Bsxymiero 50-60% usBectu
u 40-50% nemenTa.

MakcumanbHasi TpPOYHOCTh 00pa3ioB ¢ cooTHomeHueM «recok HBII:Bsoxymee» — 1,5:1
+1,75:1 nocturaercs npu B/T = 0,46.

Ha ctpykrypy stuenctoro GeToHa M €ro CBOMCTBa OINpENENeHHOE BIUSHHE OKa3bIBaeT
KOJIMYEeCTBO razoodpazoBaress. ONTUMaIbHOE KOJIMYECTBO ATIOMHUHHUEBOM IyIpHI 3aBUCSINEE B

OCHOBHOM OT COOTHOIICHUSA KOMIIOHCHTOB B CMCCH IIPHUBEACHO B TaoI. 2.
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Taobmuma 1
BrnusiHue cCOOTHOIICHHSI KOMITOHEHTOB CUJIMKATHOW CMECH Ha TJIOTHOCTh U IPOYHOCTH 00PA3IoB

C STYEUCTOU CTPYKTYpOH

Ilecok CocTaB BSOKYILETO
HBII: 50% wusBectu, 50% LemenTa 60% wusBectu, 40% nemenTa
BAKYIIEC | BOMOTBEPAOE | INIOTHOCTD npeaen BOJOTBEPAOEC |IIIIOTHOCTD npeaen
OTHOILICHUE Kr/m® OPOYHOCTH | OTHOIICHHE Kr/m3 IPOYHOCTH
MIPH CHKATUH npu
MlIIa C)KaTHH,
MlIla
1:1 0,48 720 4,01 0,46 730 3,8
1,25:1 0,47 723 4,6 0,47 733 4,3
151 0,45 730 51 0,45 738 5,2
1,751 0,44 736 5,2 0,44 742 51
2:1 0,43 740 3,38 0,44 750 3,6
Tabauna 2

BinusiHue konuyecTBa almFOMUHUEBOM MTyAPbI HA CBOMCTBA MAaTEPUAJIOB C SUEHCTON CTPYKTYpOH

ITecox HBIT: CopepxaHue aJlOMUHUEBOU CocTaB BSKYIIETO
BSDKYILIEE nyapsel, %o OT Macchl CyXUxX 50 % u3BectH, 60 % u3Bectu,
KOMITIOHEHTOB 50 % memeHTa 40 % nemMenTa
15:1 0,056 730 4,6 725 4.8
0,058 718 5,8 716 5,6
0,060 705 5,6 710 5,4
0,062 690 5,0 695 4.8
1,75:1 0,056 738 4.8 740 4,6
0,058 723 5,0 730 5.2
0,060 710 5,4 714 5,6
0,062 700 5,0 703 4,9

Jns cmecu ¢ cootHomeHueM «mecok HBII:Bsxymee» 1,5:1 onTtumaneHbBI pacxon
amroMuHreBOM myapsl coctaBui 0,058% OT Macchl CyXuX KOMIIOHEHTOB, & C COOTHOIIEHHUEM
1,75:1 - 0,060%.

HecmoTpst Ha HEOOJBIIYIO MIIOTHOCTh M BBICOKHME TEIJIO3AIUTHBIE KauyecTBa, U3ICIHS C
AYENCTON CTPYKTYpOH NPHUMEHSIOTCS OTPAaHUYEHHO B CBS3M C MOPUCTOM CTPYKTYpOM, KOTOpast
MPUBOJUT K TOBBINICHHOMY Bojgonorionieanio (1o 40-50% 1o o00beMy), IOBBIIICHUIO
K0d(ppHIIMEHTa TEIUIONPOBOAHOCTH U CHIXKEHHIO TETUIOM30JIIIMOHHON criocoOHOCTH. M3BecTHO,

YTO YBEJIWYCHUE BIAKHOCTH W3ICIHN C SYCHCTOU CTPYKTYpOM IIOTHOCTRIO 500 kr/m® Ha

Kaxapie 5% moBeiaeT kodpdunueHt termionpooanoctu Ha 40-50% [5, 8]. Jlns coxpaHeHus

82



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

TEITO3alTUTHBIX KaueCTB SYCHCTOOCTOHHBIX W3NEIuil Tpedyercs oObemHas ruapodoOu3amms
MyTeM BBEICHUS B COCTaB CHJIMKATHOM CMECH BIIAarOOTTAJIKHUBAIOIIUX JT00ABOK, HAMpPUMEP
OWTymMa WU JIPYTHX MOJOOHBIX eMy marepuaiioB, B 4acTHOCTH HBII. DTu m100aBKM CHMXKAIOT
BOJIOTIOTJIONIEHNe m3Aenuid B cpeaHeM Ha 8-33%. Ilpum gobGaBke NPUPOTHOTO TBEPIOTO
He(TenmpoayKTa paBHOBECHAS BIIAXKHOCTH SYEUCTOTO OETOHA mociie 28-CyTOYHOro MpeObIBaHUS
€ro B BO3JIYIIIHOM CcpeJie C BIaKHOCTBIO 98% ymeHbIaercs 0ojiee 4eM B JBa pasa, MOBHIIIAIOTCS
MIPOYHOCTHBIC MOKA3ATENH STYEUCTOOCTOHHBIX 00pa3ioB. OHAKO B 3aBUCUMOCTU OT TJIOTHOCTH
SYEUCTOr0 OETOHAa W YCJIOBHH €ro TBepJeHus onTuMmanbHas gob6aBka HBII, mopsimarormas
MPOYHOCTh, pa3zinyHa. Tak, MpH TNpONapuBaHUM MaKCHMaJIbHas TMPOYHOCTH O0OpasIoB ¢

mwiotHOCcThI0 500 Kr/M3 nocruraercs npu 15% no0aBke, a 00pa3LoB ¢ MWIOTHOCTEIO 700 Kr/M3 —

IIpu 10% ,I[O6aBKe. B YCIOBUAX aBTOKJIIABUPOBAHUA MAKCHUMaAJIbHAA IMPOYHOCTH IIPU CXKATHUU

00pasnos ¢ miotHocThio 500 kr/M3 (4,2 MIla) nocturaercs npu 15%-noi nob6aske HBII, a npu
IUIOTHOCTH 00pasioB 700 Kr/M® MakCHMallbHas MPOYHOCTH HpH cxkatuu (5,6 MIla) — npwu

nob6aske HBIT 10%. C yBenumuenuem conepkanus no6asku HBII BomoTBepnoe oTHOIEHUE
syercTo0eTOHHON cMecH ymeHnbInaercs. Tak, mpu no6aske 10% HBII BomoTBepmoe oTHOMIEHHE
ymenbIaercs 1o 0,45, BMecto panee ycraHoBienHoro 0,48. IIpu 3ToM nocTuraercs IIOTHOCTb

704 xr/m® u mpejest NPOYHOCTH MPH CKATHU cocTaBisieT 5,5 MIla. YMeHbIIaeTcsl BIQKHOCTh

o0pa3uoB 10 5,4%, 4TO MOJIOKUTEIHHO BJIMSET HA yCaJ04Hble U JAePOpPMAI[MOHHBIE CBONCTBA
nznenuil. Heo6XxoauMo OTMETUTh, YTO C YBEIMUYEHHEM BOJOTBEPIOTO OTHOIIEHUS BIAKHOCTb
o0Opa3ioB yBenuuuBaercs, oaHako mpu Hu3koMm B/T (0,40+0,43) BcrydnBaeMOCTh T'a30MacCChI
ciabasl.

N3yuena ycamka s4uencToOETOHHBIX 00pa3ioB ¢ gobaBkoit 10% HBIL. O6pa3ikt

WIoTHOCTEI0 720 kr/mM® BHayame B TedeHwe 48 4YacoB HACHILAINCH BOJIOM, TPH ITOM

BOJIOIOTJIONIEHHE 00pa3IoB ¢ 100aBKoi cocTaBuio 27%, a 6e3 nodaBku — 45%. Jlanee oOpa3isl
XpaHWINCh B OJKCHUKAaTOpe HaJ Oe3BOAHBIM KapOOHATOM Kallsg, W B TEUYCHHUE BpPEMEHHU
OTIPEETSIOCH KOJIMYECTBO YIAIIEHHOW U3 00pa3IioB Blaru, a Takke ycajaka. COOTBETCTBEHHO B
Mpollecce yAaleHUsl BIIard M3MEHsSETCsl U ycaaka oOpasnoB. B mepBbie 2 cyTok HalOIomaeTcs
pe3Kas ycajka, a 3aTeM ycajKa IJIaBHO yBEIMYUBAeTCs, jocturas yepes 70 cyrok 0,52 Mm/m aiis
oOpasmoB 0e3 nodaskwu, u 0,42 mm/M — ¢ nob6aBkoii HBIT.

YcTaHOBIIEHO, YTO MAPOMPOHUIIAEMOCTh SYEHCTOTO OEeTOHa uepe3 7 CYTOK COCTaBIISIET
okomo 20% mnpu pgobGaBke HBII, a 6e3 mgoGaBku — 25% OT KOHEUHOW BENIUYUHBI
MapOMPOHUIIAEMOCTH, aocturaeMor uepe3 90 nHeil. HecmoTpss Ha OJMHAKOBBIM XapakTep

KPUBBIX U3MEHEHHSI MapONPOHUIIAEMOCTH, €€ BeJIMYMHa JJi1 00pa3loB ¢ 100aBKOW MEHbIIE, YeM
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o0pasnoB 0e3 mobaBku. Yepesz 90 cyTOK MapoOmpoOHHUIIAEMOCTh ITHX 00pa3lloB COOTBETCTBEHHO
coctaBiseT 7,8 u 14%.

Bogomnornomenue obpasuos (mo macce) npu aodaske 10% HBII mpoucxomut meHee
WHTEHCHUBHO, Ye€M TaKOBBIX 0€3 100aBKH. ITOT mpoliecc B oOpasmax 0e3 100aBKH MPOTEKAeT B
OCHOBHOM B TeueHue 48 4yacoB, a ¢ 1o6aBkamu — 80 4acoB U MPAKTUUECKH MpeKpaliaeTcs yepes
7 cytok. IIpu aTOoM Bomonoriomenue cocraBuio 45% mis oopasios ¢ gobdaskamu 1 56% — 6e3
no6aBku. MHTEHCUBHOCTH BOJOIOIJIOUICHUS C TEYEHHWEM BPEMEHH 3aMeaisieTcs M uepes3 2
MecsIIa COCTaBIAET COOTBETCTBEHHO 48 1 64%.

Pesynbrarhl uccienoBaHuii mokaspiBalOT, uTo AoOaBka HBII cHmxkaeT copOrmoHHYIO
BJIKHOCTh M KamWUIIpHBIA moacoc oOpasmos. Ilpu 10 u 15% no6asku HBII copbumonnas
BJIQYKHOCTh CHMYKAETCSI COOTBETCTBEHHO B 2,2 U 4 pa3a, a KamWUISPHBIN 1ojicoc — B 7 1 8,5 pas.
HcnpiTanus oOpa3ioB B YCIOBUSX MOMEPEMEHHOIO 3aMOpPaKUBAHUS U OTTAMBaHUS IOKA3ajo,
4yTo 00paslibl, U3rOTOBIEHHBIE U3 cMmecu ¢ nob6aBkoit 10% HBII Gonee MoposocToiikue, yem
o0pa31pl 0e3 1o0aBku: oHU Bbaepxkaiu A0 100 nukios 6e3 pazpyuienus. CHUKEHHUE TPOYHOCTH
obOpasmoB 6e3 nobaBku vepe3 15, 50 u 100 nukiIOoB 3aMOpaXMBaHUsI U OTTAaUBAaHUS COCTABUIIO
cooTBeTcTBeHHO 9,8, 15,9 11 19,4%.

Takum oOpa3zom, MuHepaiabHble MPoayKThl nepepadorku HBII kak B MomoToMm, Tak u B
HEMOJIOTOM BHUJIE SIBJISIIOTCS HPUTOJHBIMM B KauyeCTBE KPEMHE3EMUCTOr0 KOMIIOHEHTa MJis
IIPOM3BOJICTBA CHMJIMKATHBIX MAaTEpUAJIOB SIUEUCTOW CTPYKTYphl. JloO0aBKa B CHJIMKATHYIO CMECh
no 10% npupomnoit HBII  obGecneumBaer ruapodoOHOCTE  U3AETUM:  yMEHbIIAeT
BoJlonoronieHne Ha 25%, mapornponunaeMocts Ha 45%, aacopOLMOHHYIO BIQXXHOCTh B 2,2
pasa, KanWUISIPHBIA OCOC B 7 pas.

Jlo6aBka HBII B cunukaTtHyio cMeCh CHOCOOCTBYET MOAU(DHUIMPOBAHUIO KAMUIUISIPHO-
HOPHUCTOM CTPYKTYPHI M CO3AAHUIO0 MEJIKOKPUCTAIIIMYHOCTH M MEJIKOIIOPUCTOCTH, YTO CHIDKAET
nedopMallMoHHbIE HampspkeHust B Marepuane. CHU)KAaeTcs BIaroHaKOIUIEHHE, B KOHTaKTHBIX
30HaX YMEHbLIAeTCS DPACKJIMHUBAIOIINE NEHCTBUE BOJbI MOJ BIUSHUEM KaNWUISPHBIX CHIL
KpoMe Toro, ymeHbIaeTcs pacTBopsiomiee AeiicTsue nonos Biard H' u OH ~ npu nocTosHHOM

yBJIQXHEHUU MaTepuaia [3].

Cnmcoxk HCTOYHUKOB

1. ManbueBa E.C. HccnemoBaHue pacmnpocTpaHeHMs U reHe3uca 3¢Qy3uBHO-
o0oMouHbIX nopoJ 3ananHoi Cubupu // Mononoii yuensrii. — 2009. — Ne7. — C. 63-69.

2. Crebenbckast ['.51. HekoTopsle 0COOCHHOCTH pPa3pabOTKH 3ajieKeil BBICOKOBSI3KHX

HedTel u npupoaHbIX 6uTyMOB // Monono# yuensiit. — 2015. — Nel3. — C. 329-333.

84



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

3. Kanemera I'.E. 3akoHOMepHOCTH pacmpocTpaHeHUsT HEPTEOMTYMUHO3ZHBIX IOPOJ U
BBICOKOBSI3KMX HedTel B 3amanno-Kazaxcranckoit oomnactu // Mononoit yuensiit. — 2014. — Ne4.
—C. 413-414.

4. PaxumoB P.3., PaxumoBa H.P. CTpouTenbCTBO 1 MUHEPAIbHBIE BKYIIME MPOILIOTO,
Hacrosiiero u Oyaymiero // Apxurektypa. CtpoutenbctBo. OOpazoBanue. — 2013, — Ne2 —
C. 202-210.

5. MscuaukoB B.M. IlepcriekTuBbl Mpou3BOACTBa siuencroro OetoHa // CTpouTenbHbIE
Marepuaibl, ooopynoBanue, TexHojaoruu. — 2003. — Ne5. — C. 18-19.

6. Caxune H.IIL., llener H.K., CaxxueB H.H. IIpou3BoacTBO, CBOMCTBA U NMPUMEHEHHUE
STYEUCTOro OeToHa aBTOKIaBHOrO TBepacHus // CtpoutenbHble marepuanbl. — 2004, — Ne3. —
C. 2-6.

7. BopooneB A.A., KazakoB A.C. [lpuumubl oTcyTcTBUS nedopManuil ycaakd U
HaOyxaHHUs B MaTepuayax, MPONUTaHHBIX HedrenpoaykTamu // CTpOUTENbHBIE MaTepUabl,
obopynoBanue, TexnHonoruu. — 2005. — Nel. — C. 72-73.

8. benos B.B. BnmsiHMe KanmwuIsIpHOTO CTPYKTYPOOOpPa30BaHHUS B CHIPHEBBIX CMECSX
CHJIMKATHOTO KUpMuya Ha ero cBoiictBa // Ctpoutenbubie Matepuaisl. — 2003. — Ne 1. — C.10-12.

9. AimxanoBa T.K., Kyar6ae K.K., Kyar6aes A.K. Sueuctoie OeToHbl ¢ A00aBKOI
HepreOuTymMmuHo3HbIX mopona // CTpouTelbHBIE MaTepuaibl W3 MECTHOTO ChIpbs: COOpHHK
Hay4yHbIX TpynoB HUUCrpomIIpoekT. — Anmarsr, 2011, — C. 195-199.

10. Aytzanova T.K., Kuatbayev A.K., Kabieva E. K. New technology in the usage of oil-
bituminous rocks in the building industry // VI General Assembly of federation of engineering
institutions of Islamic countries. International scientific and technical conference «New
technologies in Islamic countries». — Almaty, 1999. — P. 147-149.

11. 3akpesckas JI.B., Ilonos M.IO. Jlerkue OeTOHBI Ha OCHOBE TPaHYIHMPOBAHHOTO
neHoctekia // Apxurekrypa. CtpoutenbctBo. O6pazoBanue. — 2015. — Nel (5). — C. 26-31.

12.  Khripacheva I.S., Garkavi M.S., Fischer H.-B. Mischzemente mit
elektrostahlwerkschlacken // Apxutektypa. CrpoutenbctBo. ObOpazoBanme. — 2012. — Nel —
C. 201-24.

85



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

V]IK 378

2.A. MEJIEP, ooyenm, unen Coroza xyodosicnuxos Poccuu, unen Coroza ousaiinepos
Poccuu, kagpeopa ousaiina, Hucmumym cmpoumenscmea, apxumexmypbol u
uckyccmea, ®I'HOY BIIO «Maznumozopckuil 20cy0apcmeeHHbllL MeXHU4ecKui
yuusepcumem um. I'"M. Hocosa»

KA®EJIPA TN3ANHA MI'TY. IIPOLIECC CTAHOBJIEHUMS U
IBOJIIOLMM LIKOJIbI

AnHoTauus: B cratbe Ha mnpumepe opraHuzanud Kadeapbl amzaiiHa MalY-MITY
paccMaTpUBarOTCs MPOOJIEMbl OPraHM3aLMOHHBIX IPOLECCOB, @ TaK JK€ HPEANPHUHUMAETCS! MOIIBITKA
OCMBICJICHUS TIPOLIECCOB CTAHOBJICHUSI M 3BOJIIOLUM, XapaKTEPHBIX U1 (OPMUPOBaHMUSA TAKOIO poja
CTPYKTYPHBIX 00pa30BaHHI.

KawueBbie ciaoBa: Boiciiee TnpodeccHoHambHOE  O0pa3oBaHWE, IU3aiiH, CpeIoBOe
MPOCKTHPOBAHKE, ApXUTEKTYpa, YUeOHBIH KypC, CTAHOBIECHHE MPO(ecCHOHATLHOMN IIKOJIBI.

E.A. MEDER, Associate professor, the member of the Russian Artists Union, the
member of the Russian Design Union, department of Design, Institute of Construction,
Architecture and Art, Nosov Magnitogorsk State Technical University

THE DEPARTMENT OF DESIGN OF NMSTU. THE PROCESS OF
FORMATION AND EVOLUTION OF THE SCHOOL

Abstract: In the article considers the problems of organizational processes on the example of the
organization of the department of Design to the MSU-NMSTU, as well as an attempt to understanding the
processes of formation and evolution, which is characteristic for the formation of such structures.

Key words: higher professional education, design, environmental design, architecture, training
course, the development of a professional school.

AKTyallbHOCTh OTKpBITUSL Ha (akyinbTeTe HOBOW M By3a CHEIUAIBHOCTH U
OpraHHU3aIMy MOoJ Hee HOBOM Kadeapsl cTana OYeBUAHOMN I pyKOBOJICTBA By3a (B T€ TOMABI €Ile
MITIN-Mal'V) B nauane 90-x romoB. Kadenpa nuzaitHa Oplma opranmzoBana B 1992 r. u
NMEepBOHAYAILHO  Ha3bIBajach  Kadeapoil  XyIOKECTBEHHOTO  TpoekTupoBanms.  bes
MpEeyBEIMUYEHUsI MOXHO CKa3aTh, YTO MacimTad CTOANIMX Tepes] OpraHu3aTopamMH 3aaad ObLT
JIEHUCTBUTENHHO BENUK. [|0CTaTOUHO YIOMSIHYTh TOT (DaKT, UYTO CYITHOCTHOE COACpPKAHHE CaMOTO
MOHSTHSI «XYJI0)KECTBEHHOE MPOESKTUPOBAHUEY U, Aaliee, «IU3ailH» B T€ TOJbl OBLJIO MAJIO KOMY
IIOHSITHO 3a npeaciiaMnu HEMHOI'UX CriCuaIu3upPOBaAHHBIX y‘IG6HBIX SaBeI[eHI/II\/'I —
XyJI0’)KECTBEHHBIX U apXUTEKTYPHBIX BY30B, a cienu(rKa 3HAHUNH U YMEHUH, HEOOXOIUMBIX ISt
YCTENTHOW paboThI B ATOM 00JIACTH BBIXOMIIA JAJIEKO 32 MPeeibl IPUBBIYHBIX JJISl TOTJAIIHETO
XI'®d pamok u ycimoBuid. Tak YTO ONBIT W 3HAHUSA TEPBBIM IIpErojaBareisiM Kadeapsl

MPUXOAUJIOCH IPHOOPETaTh U HapabaThIBaTh YK€ B MPOIIECCE HEMTOCPEACTBEHHON AESITENbHOCTH.
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W MOXHO ¢ yBepEeHHOCTBIO cKa3aTh — Kadeapa ¢ YeCThIO BblIeprKajia 3Tall CTAaHOBJICHHUS, IIEPBbIC
U camble TpyaHbIe rojbl. I HE mpOCTO BhIIEpKAa, HO U BIOJIHE COCTOSUIACH KaK MOJHOLEHHOE U
paBHOMpaBHOE y4eOHOe Mojpas3jelieHne B cocTaBe By3a. COOCTBEHHO TOBOpS, MMEHHO TOT
(dbyHIaMeHT, 4TO ObLI 3aJI0’KEH B 3TU IEpBbIC, CaMble TPYAHbBIE T'OJbl MPAKTUYECKU aBPAIbHOMN
paboTel, U mo3BONMI Kadeape KUThb U Pa3BUBATHCS Jaibllie, MOCTENEHHO MPEBPAILAsCh M3
CMEIIOH 3aTeH JHTY3MACTOB B MOJHOILCHHYIO MPO(ECCHOHANBHYIO Kadeapy, TOTOBYIO CTaBHUTh
cepbe3HbIe MPOQPECCHOHANBHBIC 33/1a4U U PeliaTh WX Ha JOCTOWHOM ypoBHe. Tem Oonee, 4To
yke OyKBaJbHO uepe3 HECKOJIbKO JIeT Tocie opraHu3anuu kadeapbl Oaxe IOHayally
HEMPUYACTHBIM K €€ paboTe CTaio OYEBUIHO — BpeMs sl €€ CO3JaHus ACHCTBUTEIHHO MPUILLIO,
U €CJIA BY3 110 MIPaBY 3aHUMAET MO3UIIMIO OJJHOIO U3 BEAYIIMX PErMOHAIBHBIX BY30B, TO HAJTMYUE
B ero cocraBe Kadeapbl OJHOTO W3 HauWOOJee aKTyalbHBIX HAIpaBICHUH COBPEMEHHOU
JESITeIbHOCTH MPOCTO HEOOXOMMO. AKTYaJIbHOCTb K€ JIM3aiiHa, TU3alHEPCKON e TEIIbHOCTH B
[[EJIOM JaBHO MOJTBEP)KJeHA MPAKTUKON: mpodeccroHanbl B 3TOH crneuuduueckoil odnactu
KYJIBTYpPBI, C(OOPMHPOBABIIICHCS HA CTHIKE HAYKU, TEXHUKU U MCKYCCTBA, BCETJa BOCTPESOOBAHBI.
NmMeHnHO Mo 3TOM NMpUYMHE COOTBETCTBYIOIIME yUeOHBIC 3aBEACHHS MOSBISIOTCS MOBCEMECTHO,
3a4acTyl0 He UMesl TOM Cepbe3HON OCHOBBI, KOTOpasi, B YaCTHOCTH, OblIa HapabOTaHa 3a MHOTHE
roJpl YCIENIHOW NeATeIbHOCTH XyJo0KecTBeHHO-rpaduueckoro ¢axkynprera MITIM-Mal'Vy.
OcHOBBI TeM 0oJyiee 3HAUUMOM, YTO BaXKHOCTh COOCTBEHHO XY/I0KECTBEHHOM IMOATOTOBKH BO
BCEl €€ TMOJHOTE Uil CTYACHTOB-IW3alHEPOB TPYAHO TNEPEOUECHUTh HWMEHHO B CHIY
CUHTETUYHOCTH camMoro (eHomeHa nau3aiiHa, JEATENbHOCTH, CYIIECTBYIOIIEH, Kak ObLIO
OTMEYEHO, Ha CThIKE HAYKH, TEXHUKHU U UCKycCcTBa. I B 3TOM cMBbIcTe Au3aiiH, 0COOEHHO AM3aiiH
CPEIIOBBIN, KaK pe3yJbTaT CHENU(UUECKH MPOSKTHOTO METOJ/Ia OCMBICICHHUSI COBPEMEHHOCTH,
CPOJIHM apXUTEKTYpHOMY MPOECKTUPOBaHMIO. boyiee TOro, MOXHO C ONPENETICHHOW CTEIEHBIO
YCIIOBHOCTH YTBEPXkAaTh, YTO CPENOBBIA JH3aiH M COOCTBEHHO AapXUTEKTypa 3aHUMAaloT
MPAKTUYECKH OJIHY HUIIY B KYJIbTYpe, JAOIMOJHSASL U B3auMooOoraias TBOPYECKHI MPOEKTHBII
UHCTpyMeHTapuil. B yacTHOCTH, W Iu3aiiH (CpeAOBbIN MpeXkIe BCETr0), U apXUTEKTypa HMEIOT
JIENI0 C TMPOCTPAHCTBOM BTOPOW TMPHUPOJBI, ¢ UCKYCCTBEHHO CO3/IaBa€MbIM MHUPOM apTe(akxToB
KyJIbTypbl. PazHuIly K€ MexXAy Ou3alHOM U apXUTEKTYPOM MOXKHO OIpPENEIUTh Yepes3
YTOYHEHHYIO cdepy MHTepecOoB U 00JIacTh MPUMEHUMOCTH MHCTpyMEHTapus. Tak, Hampumep,
WHCTPYMEHTApUil Au3aiiHa 60j1ee MOOWICH U TATOTEET K BU3yalbHO-TIJIACTUIECKON 00pa3HOCTH,
HEXEMN KOHCTPYKTHBHAS OCHOBATEIBHOCTh AapXUTEKTYPHI, OTYAaCTU Ooyiee CBOOOJCH B
UCIONIb30BaHUU MeTadopbl Kak cpeiacTBa (OpMUpOBaHHS oOOpa3a W Aake, MOXKalyH, Jerde
OCBaMBaET CaMbI€ COBPEMEHHBIE MaTepralibl. B IIEI0OM MOXKHO CKa3aTh, UTO IU3aHH — HECKOJIBKO

Oornee crenuUUECKu XyA0KECTBEHHOE CPEICTBO (POPMHUPOBAHUS CpPEIbl. XOTS, YUHUTHIBAs
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COBpPEMEHHbIE TEHJCHIIMU, MOXXHO YTBEPXKJaTh, YTO B IMOCJIEAHHME AECATHIECTHS HAMETHUIIOCh
HEKOTOpOE CONMMKEHUE STHUX BUJOB HCKYCCTB: apXHUTEKTypa IBHXKETCSI B CTOPOHY OOJbIIEH
IUIACTUYHOCTU U OOpa3HOCTH, OCBAUBas MOPOM aXe U YUCTO CKYJIbITYPHBI MHCTPYMEHTApUU.
JloCTaTouHO BCIOMHHUTH TaKHE CTUJIEBBIE HANpaBJIEHUS B apXUTEKTypHOM (M LIMpe — B
CPEZOBOM) IPOEKTHPOBAHMH, KaK JIEKOH U IapaMeTpuuecKoe MojenupoBanue. uszailH xe, B
CBOIO Oue€pelb, YBEPEHHO BTOpraercs B OOJIACTh NPOEKTUPOBAHUS, OBIBIIYIO /10 CUX IOp
UCKJIIOYMTENIHO MOHOIIOJNMEH apXUTEKTypbl. be3ycioBHO, pealibHble pas3iMuusi BCE Ke
HECKOJIbKO Oosiee IIyOOKM M OTYacTH JlaXKe NMPUHLMIINAIBHBL, OJHAKO Pa3roBOp O HUX, KaK U
yriIyOJieHHOe 00CYXJIeHHE CHelM(PUKU MPOEKTHOM AEATEIbHOCTU BOOOLIE M AM3aiiHEpPCKON B
YaCTHOCTH BBIXOJUT JAJEKO 3a PAMKHU CTaTbd, MOCBALIEHHOW mIpoOiieMaM OpraHu3alud U
CTaHOBJIEHUS y4eOHOU Kadenpsl. 3/1eCh e XOTeN0Ch Obl CKa3aTh IPEXkKIE BCETO O TOM JOJIOM U
4acTO HEMPOCTOM IIyTH, KOTOPBIH Iponuia kadeapa B cBoeM MpohecCHOHATBHOM CTaHOBJICHHU.
Ja, 3agacTyio 1 0COOEHHO B Hauajie 3TO ObUI MyTh MPOO U OMIKOOK, HO MYTh STOT BCEraa ObLI U
IIPOJIOJKAET OCTABATHCS TAKOBBIM — IIyTEM IIOMCKAa OTBETOB HAa CaMbl€ aKTyaJlbHbIE BOIPOCHI
COBPEMEHHOCTH, ITyTeM HAKOIUJICHUs OIbITa M HapadaThbIBaHHS COOCTBEHHOW YHHUKAJIBHOCTH U
npodecCHOHAIBHON cocTOATENbHOCTH. Kak yxke ObUlo OTMEUYEHO BbIIIE, HEOLIEHUMYIO POJIb B
CTaHOBJIIEHUH Kadenpsl cbirpan onblT XI'®, To ecTh, Ta Kpenkas MpodeccuoHalbHas
XYyJ0’)KECTBEHHAs! OCHOBA, KOTOpas Ja)ke Ha CaMbIX PaHHMX JTalax CyIIeCTBOBaHUS Kadeapbl
no3Bosiniaa cOpMHUPOBAaTh KOHIENTYAJIbHYH0O M MHPOBO33PEHYECKYIO OCHOBY. be3ycioBHO,
OJTHUX TOJIBKO XYJI0’KECTBEHHBIX HAaBBIKOB COBEPIIEHHO HEIOCTATOYHO Ul MPodeCcCHOHATBHOM
IPOEKTHOH J1eATEIbHOCTH U MPEI01aBaTeIbCKOMY COCTaBy HEOOX0IMMO ObLIO OCBaUBaTh HOBBIE
crnenupuYecKk MPOEKTHbIE JTUCHUIUIMHBI, Takue Kak KOJIOPUCTUKA, KOMIIO3MIIMOHHAS
IPOMNEAECBTUKA, IMPOEKTHAass rpaduka M MHOXKECTBO JAPYTrUX JUCUUIUIMH, YHUKAJIbHBIX U
abCoMIOTHO HOBBIX Ui (akyibTera. be3ycioBHO, ocoOyr poib B Mpolecce CTaHOBJIECHHUS
COOCTBEHHOM IKOJBI JU3aifHa ChIrpaj U TOT (aKT, YTO BCKOpE MOCJIE OpraHu3alMu Kadeapbl
CBOIO paboOTy Ha HeW B KayecTBe NperojaBaTesieil Hauajau BBIMTYCKHUKH MPO(EeCCHOHATbHBIX
MPOEKTHBIX Y4YeOHBIX 3aBefeHUN. Pa3zymeercs, y BBITYCKHHUKOB MPO(ECCHOHATBHON HIKOIbI
ObUI0 CcBOE Mpo¢ecCHOHATbHOE BUJCHHE MPOOJeM MpernofaBaHus CHElM(PUUECKH MPOEKTHBIX
JUCLUUIUIMH, KOTOPHIM OHH O00OTaTHJIM KOHLEMIMIO PAa3BUTHA, JIOTIOJIHUB HMEIOLIYIOCs
XYyJI0’)KECTBEHHYIO OCHOBY KOHCTPYKTHUBHOCTBIO U OCHOBATEIbHOCTHIO MPOEKTHOTO MBIIUICHUS.
CrnenyeT 3aMeTUTh, UYTO UMEHHO PAa3HOIJIAHOBBIN (B 4acTU OOBEAMHEHHUS CTOJIb PA3HBIX IIKOJI)
IIPENOAABaTENbCKUA COCTaB B HEMAJIOW CTENEHM M IO3BOJIMJI CO34AaTh YHUKAIBHOE JIULO
kadeapel. M mo3BossieT HaZesaThcsl Ha JajbHEWIIee CTAaHOBJICHWE U Pa3BUTHE MarHUTOrOPCKOM

mKoIbl au3aiHa. [lo kpaiiHel Mepe, COBpeMEHHOE COCTOSIHUE JIe] Ha Kadeape TaeT K TOMy Bce
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OCHOBaHUS: KaK Ha CPEJOBOM, TaK U Ha rpauuecKkoM Ju3aifiHe ¢ KaXIbIM IOJJOM paclIupsercs
JIMana3oH TeM JMIIOMHBIX Pa0OT, B KOTOPBIX BCE B OOJIbLICH CTENEHH HCIIONB3YIOTCS camble
COBPEMEHHBIE TEXHUYECKHUE JOCTHXKEHUS, a CaMHM JAUILUIOMHMKH M UX PYKOBOAMTEIH COUYETAIOT
TEXHUYECKYI0 OCHAIICHHOCTh M  TJyOOKOe TMOHMMAaHHE COBPEMEHHBIX MmpobiemM ¢
MIPUBEPKEHHOCTHIO TPAAULIMAM XYA0KECTBEHHOTO Ka4eCTBa.

Kpome Toro, mpodeccopcko-npenoaaBaTenbCckuii coctaB Kadeapbl y4dacTByeT B
pa3paboTKe Hay4YHO-MCCIIEAOBATENLCKUX POCKTOB, B PELICHUN AKTYyaJbHBIX HAYyYHBIX IpoOIeM
HE TOJIBKO Ha PETMOHAIIBHOM U BCEPOCCUICKOM, HO M Ha MEXIYHAapOJIHOM ypoBHE. B yactHocTH,
¢ 2013 roma xadempa ydacTByeT B MexayHapoaHou mnporpamme Epomnerickoro Corosa
«Tempusy», HanpaBIECHHON HA COJACHCTBUE Pa3BUTHUIO CUCTEM BBICIIET0 OOpa30BaHMs B CTpaHax-
naptaepax EC. Pe3ymbTaThl CBOMX HAy4YHBIX W TBOPUYECKHUX HW3BICKAHUN WIEHBI Kadeapbl
MPEJICTaBISIOT Ha KOH(MEpPEHIMSIX Pa3IMYHOTO  YpPOBHS: OT  BHYTPUBY30BCKHUX  JIO
MEXAYHapOAHbIX. Pe3ynbrarel KoH(pepeHIMi co Bcell yOeIUTENbHOCTHIO MOKA3bIBAIOT, YTO
npobieMaTuka WX aKTyallbHA He TOJIBKO ISl KoJulekTuBa Kadenpsl nuzaiina MI'TY, HO u s
KOJIJIET W3 MHOTHX JPYTrUX MPpOGMIBHBIX Kadeap U ydeOHBIX 3aBEICHUI HE TOJIBKO POCCUH, HO U
EBpomnbl. OOnacth Hay4yHBIX M TBOPUECKHUX HWHTEPECOB IMpenojaBaTenell kadeapsl BecbMa
o0ImMpHa — OT TEOPETUUYECKON HAyYHO-HUCCIEIOBATENbCKON NIEATENIBHOCTH IO MEPCOHATBHBIX
TBOPYECKMX BBICTABOK M Yy4YacTHUS B BBICTaBKax CaMbIX pa3HBIX YpPOBHEH, BIUIOTH JO
MeXIyHapoAHbIX. B yacTHOCTH, mpenonaBareny kadeapbl paboTaroT M0 TaKUM MpodieMaM, Kak
«DopmupoBaHue MPEAMETHO-TIPOCTPAHCTBEHHOMN Cpensl COBPEMEHHOT0 ropojar,
«AKTyaJIbHOCTh IUJTACTUYECKUX SI3BIKOB B TPOEKTHOM JeATenbHOCTH», «HanumonanbHas
cnenudrka B 00JACTH MPEIMETHOTO [M3aifHAa» M MHOTHE IPYTHe, a TaK Ke MPOJOJDKAIOT
y4acTBOBaTh BO BCEPOCCHHMCKMX M MEXKIYHAapOJIHBIX BBICTaBKaX M KoOHKypcaxX. Ocoboro
BHHUMaHHUs 3acly’KMBaeT IMpernojaBaTelbckas MpaKTHKa: B HAydyHOM M TBOpYECKOW paboTe
kadenpsl camoe JeATeIbHOE ydacThe MPUHMMAIOT ydamuecs. OHM y4acTBYIOT B pa3palboTke
MIPOEKTOB YHHUBEPCUTETCKOI'O U TOPOJCKOro Maciitadba, IpUHUMAIOT y4yacTHe B KOHKYypcax IO
rpaduyeckoMy Nu3aiiHy U CPEelOBOMY IMPOEKTHPOBAHUIO CaMBIX pa3jIMYHbIX YPOBHEH — OT
MEXPETHOHATBHBIX 10 MEKIYHAPOHBIX, BBICTYMAIOT C JOKJIaJaMU Ha HAYYHBIX KOH()EPEHIIHSIX.

Tax, Tonbko 3a mocneanue msath JeT (2009-2015 rr.) cTyAeHTH U AUILUIOMHUKH Kadeapsl
YY9aCTBOBAIM B PsJIe HAYYHBIX MEPONPHUATHH U BCEPOCCUUCKUX/MEKTYHAPOIHBIX KOHKYPCOB H
BBICTAaBOK:

. B XVI Bceepoccuiickoil HaydyHOU KOH(pEpeHIIuu MOJIoAbIX ucciaeaoBareneit «lllar

B Oynymiee» (cekmus «Moja u nu3aiti», r. MockBa);
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. Bo Bcepoccuiickoil HayuyHO-TIpakTH4YecKOl KoH(pepeHuun «/lu3aitH-obpa3zoBanue
2010. OnbIT, MHHOBAIMH, TEPCIIEKTUBBDY;

. B VI MexnynapogHoil HaydHO-TIpakTHYecKkoi kKoHbepeHuu «llemarornyeckuii
npodecCHOHANIN3M B COBpEeMEHHOM oOpa3oBanum» (r. HoBocubupck, 17.02.2010 r.);

J B koHkypce Ha gyumiylo paboTy IO €CTECTBEHHBIM, TEXHHYECKUM U
TyMaHUTapHBIM HayKaM B BBICIIUX Y4eOHBIX 3aBefneHUsXx P®, npoBeneHHOM IO MNpHUKA3y
MunuctepctBa obpazoBanuss U Hayku P®D. Memans «3a JydlIyl0 Hay4dHYIO CTYIEHYECKYIO
paboTy» MO WTOraM OTKPBITOrO KOHKypca, npuka3 denepalibHOTO areHTCTBA M0 00pa30BaHUIO
Ne 641 ot 15 urous 2009 r.;

o B MexayHapoaHOM KOHKypce CTyaeHdeckoro rurakara «Post it Awards-2010»,
JTUTUIOMBI (PUHATTUCTOB;

. B wmexaynaponnom konkypce «2010 Adobe Design Achievement Awardsy,
TUTUIOM (DUHAIKCTA;

. B VIl MexnyHnapoqHoM KOHKypce KOMIBIOTEpPHON Trpadukd U aHUMAaLUU
«9nexrporHoe nepo-2010», qunaom | Mecta B HOMUHAIMKA «AHUMAIMOHHBIN 3 D-huinbmy;

o Bo Bcepoccuiickom KOHKYpce CTYA€HTOB BBICIIMX Y4eOHBIX 3aBefeHui «/{uzaiin
1 n300pazurTeabHoe UCKyccTBO — 2013y, auruioMsl ['pan-nipu 1 mepBOro Mecra;

. B OrtkpeiTOM KOHKypCe BBIMYCKHBIX KBaJIU(UKAIIMOHHBIX pPabOT/IPOECKTOB
OaxanaBpoB, CTYICHTOB U MarucTpantoB 1o HampasieHusM 070600.62 u 072500.68 «/Iuzaiin» u
cnenuanbHocT 070601.65 «/luzaiiny, r. BnaauBocTok, TUIIOMBI IEPBOW U BTOPOU CTENEHH;

. B Cenpmom Bcepoccuiickom KOHKypce au3aiiHa o0BeKTOB cpeabl «KynbTypa u
ropoa», T. Coun, Bce AUIUIOMBI, OT ['paH-TIpu — 110 TpeThel CTETeHN;

. B MexnayHnaponHoM KOHKypce-(pecTuBalie HCKYCCTB «AccaMOiesi MCKYCCTBY,
r. Mocksa, aumiom ['pan-nipu.

A Tak e BO MHOTHUX JPYIMX KOHKYpCax, BBICTABKaX W aHAJIOTHMYHBIX MEPONPUATHUSX,
MCYEPIBIBAIOIIYI0 HHPOPMAITHIO O KOTOPHIX MOKHO TIONyYUTh B MaTepHaliax By3a.

[TogpiTOKMBasE BBHIIECKA3aHHOE, MOXXHO OTMETHTh, YTO, HECMOTpPSI Ha OOBEKTHBHBIE
TPYIHOCTH, XapakTepHBIC I BPEMEHU TMEPEeMEH, MPOo(eccCOopPCKO-TPEnoaaBaTeIbCKuil COCTaB
KadeIpsl 0CO3HAET CBOIO OTBETCTBEHHOCTH Kak mepea (akyJIbTeTOM U BY30M, TaK M Tepe]] BCeM
COBPEMEHHBIM POCCHICKUM 00pa3oBaHHEM B II€JIOM, MTPOAOJKas COBEPIICHCTBOBATH CBOE
npoeCCHOHAIBHOE MAacTEepPCTBO, a caMa Kadeapa sBISIETCS OJHUM W3 CaMbIX JUHAMHUYHO
Pa3BUBAIOIINXCS TTOAPA3ACIICHUI By3a, B MIOJTHOW MEpe aKKyMYJIMPYS B CBOCH ESATEIHHOCTH KaK
ONBIT KOJUIET, TaK W pe3yJbTaThl COOCTBEHHONH HAy4YHOH, TBOPYECKOW W MPAKTHUYECKON

JACATCIIbHOCTH.
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PECTABPALIMSI 1 PEKOHCTPYKIUS APXUTEKTYPbI FO)KHOT'O
YPAJIA. CEJIO CTYAEHIBI U HEPKOBb MOKPOBA IPECBSATOM
BOTOPOJUILIBI

AHHOTauus: B craThe mpencTaBieHbl HEKOTOPbIE MaTe€pUaibl [0 UCTOPUU U PEKOHCTPYKLHU
apxutekTypsl KOxxnoro Ypana: niepkeu [lokposa [IpecBsitoii boroponuiier cena CtyneHIbl, coOOpaHHbIC
aBTOpPaMHM CTaThbU U CTyA€HTaMU MarHuTOropckoro rocyJapCTBEHHOT0 TEXHUYECKOIO0 YHUBEPCUTETA.

KiroueBble cJjioBa: HCCIEIOBaHME, AapXUTEKTYpPHOE HAcleOue, CTYICHTBHI-apXUTEKTOPBI,
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RESTORATION AND RECONSTRUCTION OF ARCHITECTURE OF
SOUTH URALS. VILLAGE STUDENTSOV AND THE CHURCH OF THE
HOLY VIRGIN

Abstract: The article presents some of the materials on the history and reconstruction of
architecture of the South Urals: the church of the Holy Virgin of the village Studentsov, collected by the
authors and students of the Nosov Magnitogorsk State Technical University.
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B uHCTHTYTE CTpOMTENbCTBA, ApXMTEKTYphl M HCKYCCTBA NPHU MOATOTOBKE OYAYIIHMX
ApXUTEKTOPOB, APXUTEKTOPOB-OaKaIaBpOB, IU3ANHEPOB APXUTEKTYPHOM Cpelbl H3YydaroTCs
qucuuruHbel - «Mctopusa  apxutekTypel M rpagoctpoutenscTBa  [OxHOro VYpama wm
MarnuTtoropcka» n «PEeKOHCTPYKIUS M pecTaBpalns apXUTeKTypsl Marauroropcka u FOxHoro

Ypan».
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PectaBpauust apXWUTEKTypHOTO HacCleIusi OTHOCHTCA K 0O0JacTh 4eJ0BEeYecKOi
NESITEIbHOCTH, HAIPAaBJICHHON Ha PElIEHNE KOMIUJIEKCHBIX 3a/1a4, CBS3aHHBIX C MCCIIEA0BAHUEM,
IIPOEKTUPOBAHUEM, BOCCO3/JaHUEM, M PEKOHCTPYKLHEH NaMSATHUKOB HCTOPUM M KYJIbTYpBI.
OObeKTOM M3y4YEHHS CTYJEHTaMH SIBISIOTCS HCCIEAOBATEIbCKUE U MPOEKTHO-U3BICKATEIbCKUE
paboThl, HampaBlieHHbIE HA COXpPAaHEHUE M PECTABPALlMI0 KAaK apXUTEKTYPHO-UCTOPUYECKOM
Cpelpl TOpPOJOB U HACEJIEHHBIX IIyHKTOB, TaK M OTAEIBHBIX 3JaHMM — IMaMATHUKOB M HX
HUHTEPHEPOB.

JlepeBsiHHOE 30/1YE€CTBO OCTAETCs €le HeIOCTATOYHO MCCIIEOBAHHON 001aCThI0 HCTOPUU
apXUTEKTYpHI Hamel cTpanbl. CpaBHUTEIBLHO OoJiee M3ydeHa apxuTeKkTypa EBponelickoil yacTu
Poccun. Mexny tem HapomHoe 3omuectBO IOxHOoro Vpama oriauvaercs OoJIbIIUM
CBO€OOpa3veM, BO3HUKIIUM B pe3ysbTaTe B3aUMOJCHCTBHUS KYyJIbTYp IEPECENEHIIEB, IJIaBHBIM
00pa3oM, pPYCCKHX, M MECTHBIX HApOJHOCTEH, mpeumyiiecTBenHo, Oamkup [1. C. 92].
[TamsTHMKH apxuTeKTyphl FO)kHOrO Ypana CKpOMHBI U IO XYJI0)KECTBEHHBIM JIOCTOMHCTBAM, J1a
U 10 ucTOpUHU cBOel. HO MCTOPHKO-XyN0KECTBEHHAs] 3HAYUMOCTh UX HECOMHEHHA. MIHTEpecHy10
Ipynny MaMATHUKOB apXUTEKTYphl COCTaBJISIOT MHOI'OYHUCIIEHHbIE 0OOpa3lbl JAEPEBSIHHOIO
3oquectBa Yensbuncka, ExarepunOypra, OpenOypra, bysynyka u np. ropogoB. He menee
MHTEpPECHA U UCTOPUS U apXUTEKTypa JCPEBSHHBIX 3JaHUM, B TOM YHUCIE LEPKBEH MaibIX Cell
IOxHOTO Ypana.

Cobopsl U LIEpKBH, CO3JAIOIINE CBALICHHYIO «aypy», BCErJa ObLIM OCHOBOW pa3BUTHUS
pYCCKHMX moceneHui. JKuTeanm MOTiau BO3paXkaTb, KOTJa HOBOW 3aCTPOMKOM MM 3aropa’kMBaliv
«BUI». B ommume OT 3amaiHbIX CTpaH B PYCCKMX TOpOJax M CEJIEHUsAX, KaK NpPaBUIIO, HE
CTaBWJIM JOM K JOMY, CTEHY K CTE€HE, MX OOUTaTeNlsM CBOMCTBEHHO OBbLIO «II0OOBaHUE
npocropamMu  cBoeil poauHbl. Ha ocHOBe «wiangmadTHOrO 3peHus» (Mo aKaaeMUKy
J1.C. JIuxauéBy) popMupoBanach BCs pycckas NPOCTPaHCTBEHHAs KyJabTypa. JKM3HEHHBIH OIBIT
HapoJa OCHOBBIBAJICS Ha IMOHMMAaHWM LIEHHOCTH KpacoTbl NMPUPOABI. APXUTEKTypa B CBOUX
CBOECOOpa3HbIX HALMOHAIBHBIX (hOpMax, TaKMX, KaK OKHA C PE3HBIMU HAJIMYHHKAMU, JIBEPH C
MEPCIeKTUBHBIMU TOpTallaMu, OOraTto yKpallleHHble HapyXHbl€ KpbUIblia, IIATPbl M KYIOJa,
MOpPE3KH M Pa3HOOOpa3Hble OpHAMEHTAJIbHBIE YKpAIIeHUs, OTpa)kajla KpacoTy OKpyXKarolen
npupojsl [8]. Pycckuit ropon 6bu1 mpoodpazoM «rpajga HeOECHOro», Mpopyob MpeBpallaiach B
«MOpJIaHbY», KPECTOBO-KYIOJbHAS apXUTEKTypa XpaMOB aCCOLIMUPOBAIACH C «KYIOJIaMU HEOay.

B monHoit mepe 310 moaTBepxaaercs U Ha npumepe cena CryaeHubsl CapaKTamickoro

pariona u ero nepksu Ilokposa IIpecssaToit boropoauust.
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Ceno 3anoxeHo Ha Oepery pexku. Mecto ans cena ObUIO BIIOJIHE «YTOKE, BBICOKO U
kpacHo». C OGepera peku OTKPBIBAJICS HEOOO3pUMBINM MPOCTOp Hebec, Mo paBHUHE OCKalu TEHU
00J1aKOB, OT BETpa BOJHOBAICS 0€30PEIKHBIN OKEaH CTEMEH, TOKPHITHIX POCKOITHBIMH TPABAMH.

B noucke marepuana o0 UCTOpPUM celld, IPUIILUIOCH OOPATUTHCA K JKUTENSIM 3TOTO Cela.
Martepuain, coOpaHHBIN CO CJIOB KHUTENEH HEJb3sl CYUTATh BIOJHE HAYYHBIM, TaK KaK HEKOTOPHIE
CBEIICHHSI PACXOJSATCS, HO paccKas YYHWTENs WCTOPUU CTYJASHEIKOM ImKoimel Haramsu
XOJIOAWIMHOM, TPETEeTHO OTHOCAIICHCS K MCTOPUU POIHOTO Cellda M COCTABJISIIOIICH UCTOPHUIO
CryneH10B 10 paccka3zaM CTapOKUIIOB, MOKHO CUUTATh JOCTOBEPHBIM.

N3 Bocnomunanuii Haranbu Xonogununoin: «OcHoBaHo ceno B 1809 romy
NepeceICHIIaMi ¢ TaMOOBINMHBI. Uepe3 ceino XOTeNH MPOBECTH JKEJIC3HYI0 JIOPOTY, HO JIFOIU
BBIXJIOIIOTAJIN Y TIApsi, 9TOOBI KEIE3HYIO TIOPOTY IMOCTPOMIIN MOAAIBINE — OOSITHCH, 9YTO CKOTHHY
nopexyT. HasBanue cena mpoucxoaut ot peku Crynenen. HasBanue peku OTTOro, 4Tro BOJA
XOJIOJIHAs, CTyJAEHAas, MUTalach poAHHKaMu. OKOJIO PEKH JIOAU CTaIHd 3aCesThCs, CTPOUTH
noma. C Oepera peKu OTKPBIBAICS HEOOO3PHUMBIN MpoCTOp Hebec, o paBHUHE OCKaluM TCHU
00JIaKOB, OT BETpa BOJHOBAICS OE30pe)KHBIA OKEaH CTENeH, IOKPHITHIX POCKOIIHBIMU
TpaBamH...»

N3nauanbHo ObLia Ka3aubs aepeBHs. Kazakam BwIgensiiach 3eMisl, HA KOTOPOH OHU U
ctpowmnch. Cesiv, Maxaid, MU B apMHIO B CBOEM OOMyHIupoBaHWHW. Kaszaku nemmmch Ha
3KATOYHBIX W OenHbIX. Te, KTO moOeqHee, CTPOWIM JOMa W3 MECTHOrO Jieca, Ha KauJIoM
MOJIBOphe OBLIM capaW W3 KaMHs: kameHkH. Kazaku w3 Tex, 4To moOorade, CTpPOWIU JOMa U3
COCHBI U JIUCTBEHHUIIBI. Pa3Boamim apaOCKuUX W OPIIOBCKUX CKaKyHOB. Jlaxe HbIHE 3TH MOPOJbI
CKaKyHOB Jyumwie B mMupe. VX m Torma BeIBO3WiaM 3arpanuily. CTOSAT OHUM M celdyac OdYeHb

noporo. O6padareiBanu 5000 ra 3emiu, pa3BOAMIN MITUILY, BO3/EIBIBAIA KOJIXO3HBIE OTOPO/IBI.

Puc. 1. be3OpexHsblii okeaH creneid, okpyxarouwx CryneHusl. I'oproH-ropa
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Kusnp B cene Obula O4eHb MOX0Xa Ha cioxkeT «Tuxoro JloHa» B MHHHMATIOpE, TaK Kak
9acTh Ka3aKoB B TOJIbI TPaXKIAaHCKON BOWHBI ObLIa 3a «OENBIX», a YacTh 32 «KpPacHbIX». ECTh B
cesnie «MUTBKHMHA JIOLIMHA» — MECTO, T paccTpesiuBalid peBoJitoliionepoB. HazBano mecto B
YECTh PEBOJIIOLIMOHEPAa MUTHKH.

CryneHIpl Ha3Bajlu IOCIE PEBOJIONMU KOIXo30M uMeHu Kpyrickoi, a ¢ 1946 rona
COBXO030M.

Xpam Ob11 MOCTpoeH B 1864 TOqy B pyCCKOM CTHIIE, KPECTOBO-KYIIOIbHASI KOHCTPYKIIHS
Ha KaMeHHOM nozxkiete. [loamarepHas yacte kinerckas. Kierbro coeguHsieTcss ¢ HEHTPATIbHON
4acTbio Xpama. YToObI MOCTPOUTH IIEPKOBb BHIOpAIHM CaMyI0 JOPOTYIO U JOJITOBEYHYIO MOPOAY
nepeBa — uctBeHHUIy. M3 bamkupuu crinmasnsim sec o peke bemnoit, morom no pexe Cakmape.
[Torom noBo3wiu 10 CTyIEHIIOB.

[Tpouiecc PEeKOHCTPYKIIMU HECKOJIBKO H3MEHUJ OONMK 3[aHUs, 32 CUYEeT OOpamIIeHHUS
HIOKHEro sipyca kupnudoMm. Heckonbko yBenuumiach amcuna (puc. 4), O0KoBbIe NPHUPYOBI,
MOAIIAaTepHAs YacTh.

B mnpornecce pekoHCTpYKIIMU OBLIM 3aMEHEHBI JEPEBSHHBIE BOPOTAa HA KHUPIHMYHBIE C
pEIIeTKOM, BBIIIOJIHEHA U3rOPO/Ib, OOHOBIIEH daca.

Kpuctanan4yHocTh MOCTpOSHUS 3[4aHUS, uYepenyrolias KyOuduecKue U BOCHBMUTpPaHHbBIC
o0beMbI, 00pa3yeTcst Onarojapsi CTpPOTOM JIOTHKE, MPOJAYMAaHHOCTH M COPa3MEpPHOCTH BCEH
kommo3uiu. Eciam mepeiiem oT maHa Xpama K TIOCTPOSHHIO €ro BHEIIHEro 00beMa, TO
BBICTYNAIOUIUE aiTapb W MPUTBOPBI MEPECTAIOT Ka3aTbCA OTIACIbHBIMM JJIEMEHTAMH, a
OpPraHUYECKHU CIIUBAIOTCS B €AUHBIN apXUTEKTYPHBIM aHCaMOIIb.

Ob6a cUMMETpUYHBIX T@IpHJeda HECYT TIJIaBKH, YTBEPXJACHHbIE Ha HEOOJBIINX
BocbMepHKax. K coxkaneHnto, He COXpaHEHBI BXO/IHBIC AePEBIHHbBIC BOpOTa (puc. 2).

Bozne mepkBu coxpaHWIMCh CTapuUHHBIE KaMeHHble Haarpobus. Ha crapom pycckom
SI3bIKE MOXXHO MPOYMTaTh Haanuch: «Cell MaMITHUK BO3JIBUTHYJI CbIH €U, ypsAaHUK Wibs
Tyxua» (puc. 8).

KpymnHble pectaBpannonHble paboTsl mpakTHuecku He Benuch. Co cnoB lykuna HOpus
Kupunnosuua nepBbie pecTaBpalliOHHBIE PabOTHl MOMHSAT CTapokuibl ¢ 50-x rogoB XX Beka.
Benace nokpacka unrepbepa u skcrepbepa. CHeceHHblid B 2005 roay JOM CBAIIEHHHUKA TaKKe
PEMOHTHUPOBAJICS.

Beimonasst oOMepbl xpama ISl BBITIOJIHEHMsI YepTeXeld U MakeTa, MOXKHO OBLIOo
MOJICYUTATh HEKOTOPBIE MOTPEIIHOCTH B BEJICHUU PECTaBPAIMOHHBIX padoT (puc.4).

N3 Bocnomunanuii lllernosa BsuecnaBa AnekceeBuua: «B 1987 rogy oreu-Hacrositenb

[TaBen PomaHOBWMY HaHsI HAac Ha pecTaBpallMOHHBIE pabOThl ¢ XMbIpOBBIM Hukomaem
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[TerpoBuuem u AsneeBbiM Bacunmem IBanoBuuem (HbIHE TOKOWHBIMH). Jlo cux mop
COXPaHWJIMCh MX IOJNMCH BHYTPU KOJIOKOJIBHHM. ANTapp ObUI IOJypa3pyLIEHHBIM, OMHIO
oubmmto B cepebOpssHoM okiane BecoM okono 30 kr, mkoHy boxbelr Marepu, ¢ KoTopoi
npababku xomunu B Hepycamum. Oxomno 20 wuxoH mpomano». M3 pacckasza Bsuecnara
AnekceeBUYa y3HaeM, YTO B T€UEHHUE 3-X JIET, KaXJI0€ JIETO BEJIUCh PECTaBPAIlMOHHbBIE PAOOTHI:
JEMOHTaX KpecTa ¢ KOJIOKOJIbHM, pecTaBpalMsl, €ro IMoKpacka, MOHTaX, ykperseHue. Tak ke
BBHITIOJHSUTHCH BHYTpEHHUE paboThl: oOuBKa moronka B anrape JIBII, mokpacka antaps u
BHYTPEHHEH 4YacTh Xpama OWpPIO30BOM KalOTHOHM sMaiibio (mpousBojctBa lOrocnasum). Taxxke
alTapb MOHOBISUIM CHapyku. M3HauanbHO KpecTbl ObUIM JEpEBSHHBIC: AYOOBBIE, OKOBaHHbBIE
METaJIJIOM.

JlepeBaHHBII Xpam A Jydllled COXPaHHOCTH U IPOYHOCTH OOJOXKWIN KHPIUYOM
(puc. 4). Kak HanoMrHaHuE O TOM, YTO XpaM ObUT AEPEBSIHHBIM, OCTAIKCH JIHILb BEPXHSIS YacTh
KOJIOKOJIbHH — YETBEPUK, BOCBbMEPUK U LIEHTPaIbHBINA Oapadan, Hecymuit kymoi (puc. 5). B 1998
roJy ele MOXXHO ObLIO YBUAETb HaJ BXOAOM B XpaMm H300paxkeHue HKOHbI IIpecBsroit
Boropouiiel, B 4eCTh KOTOPOM ¥ ObLIT KUMEHOBaH XpaM (puc. 3).

Habmronass pekoHCTpYKIMIO XpaMa 1o caenanHbiM Gororpadusm B 1996, 2003, 2004 u
2005 romax, BUIUM, KaKue U3MEHEHHsSI TPOUCXOST Ha TEPPUTOPUM XpaMa U B €r0 BHYTPEHHEM
u BHemHeM oOimke. B 2003 roxy bupro3oif okpammuBatoT ¢pu3, HaTMUHUKKA OKOH (puc. 4). B
2004 rony, x 140-neturo xpama, yKJIaJIbIBalOTCS ac(halbTOBBIE JOPOXKKH, MOABEMHBIA KpaH Ha
TEPPUTOPUH YKa3bIBAa€T HA HE3aKOHYEHHOCTh PadOT 1o pecTtaBpaiuu (puc. 7). MakoBKH Tak U He
ObuIK ycTaHOBIIEHBI B TOT niepuo. B 2005 roay cHocat noM CesillieHHUKA, HAXOSIIMNACS cleBa
ot riaBHoro (acana 6omnee 140 ner. JlocTpanBaeTcss KAMEHHOE OTPAXKIEHNE C METAUNIMUYECKUMU
OPYThIMU-KONBAMU M BopoTa (puc. 2). OT 3TOro BBIMUIPHIBAET BOCIPUSATHE TIaBHOro (acana
Xpama, MPOCTPAHCTBO Kak OBl paccTymaercs AJis Jyumniero o03opa xpama. Jlo cux mop He
3aKOHYEHBbl PECTaBPALMOHHBIE pPabOThl, HE NPOM3BEAEH MOHTAX TIJIaBbl HA IEHTPAJIbHOM
Oapabane. PeKoHCTpyKIIUS POAOTKACTCS.

He wMeHpmmii uHTEpEC  MNpPENCTAaBISAIOT W HHTEpPhEpPBl  LEpKBU.  Benyrcs
BOCCTaHOBHTEIILHBIE PA0OTHI (pHC. 7).

IIpenmerom paboOTHI, BBHIMONHAEMOW CTYJSHTaMH B M3Y4YeHUM AUcUUIUIMH «McTopust
apXHUTEKTYphI U TpafgocTpouTenbeTBa FOxHOro Ypana n Marauroropcka» u «PeKOHCTpyKIHS U
pectaBpanusi apxuTekTypbl Marautoropcka u IOxxnoro Ypana» sBiaseTcss U3ydyeHHUE MCTOPUHU
COOpY)KEHMs, OOMephl M aHalM3, BBHIOJHEHHWE 3apUCOBOK W IMPOEKTOB pECTaBpallMM MU
pPEKOHCTPYKIMH. B nanHO# cTaThe npocnexuBaercs uctopus cena CtyneHusl 1 xpama Ilokposa

[IpecBsiTtoit boropoauiel B Npouecce peKOHCTPYKUIHMH. B HacTosinee Bpemsi PEKOHCTPYKIHUS
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xpama emie He 3aBeprieHa. CoOpaHHbIe (QoToMaTepuanbl MO3BOJISIOT HAOMIOAATh M3MEHEHHUE
BHeIHero oonuka xpama Ilokposa [IpecBsaroii boropoauiisl. 3anucansl pacckasbl CTapOXKUIOB U
JKUTEJIEN cenla (HEKOTOPBIX YXKE HET B JKUBBIX). ApXUBHBIE MaT€pUalIbl, PACKPbIIM UHTEPECHYIO
KapTUHY UCTOPUU CTPOUTENBCTBA Xpama. B npeaenax ogHo# cTaTbu MaTepHalbl HE MOTYT OBITh

IMpEaACTABJIICHEI B IIOJTHOM obneMme.

Puc. 2. [lepeBsHHbIe BopoTa 10 peKOHCTPYKIUH (1996 rox) n KaMeHHBIE ¢ METAUTHYECKUME 2)KYPHBIMH PacHalTHBIMA

MOJIOTHAMHU TI0cTIe peKoHCTpyKmu (2008 rox)

Puc. 3. Uxona [IpecesiToit boropoaums Hasl BXOJIOM B XpaM U KOJIOKOIBHS (1996 rom)
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Puc. 4. Ancupa u Buz c ceepo-3amaza (2005 rox)

Puc. 5. Hauano pexoHctpykunu. OKnaj CBETIbIM KUPIMYOM HUXKHETO gpyca Lepksu: (1996 roxn), He oTpecTaBpHpOBaHHOE

3JaHHe MOHAIIECKOU KEIbH

Puc. 6. [logHsTHE HOBBIX MAKOBOK B ITPOIIECCE PEKOHCTPYKIINI
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Puc. 7. OTtpecraBpupoBaHHbII HHTEPbEP

Puc. 8. Bux Ha nepkoBb npu Bhe3ze B CTyIeHIbI; HaArpoOus cTaporo Kiagouma

Puc. 9. benast iepkoBb B cuHeM Hebe. PekoHCTpyKIMs He 3aKOHYEHa
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OueHb BakHasg 4yepTa CETOTHSALIHET0 BPEMEHU: MJIET BOCCTAHOBJIEHHE APXUTEKTYPBHI,
BBITIOJHSIOTCSL Pa3pabOTKU PEKOHCTPYKIIMM M PECTaBpaIlMK, OCYIIESCTBISIOTCS PabOThl MO UX
ocymiecTBieHuto. Kakum 49ynoMm, BONpPEKH BCEM [MEPUIETUAM BpPEMEHH, COXpPaHMWIIACh
nepessinnas LlepkoBb [TokpoBa IIpecBsroit boropoauisl nocrpoiiku 1864 roma, mpakTUYECKH B
HEU3MEHHOM BHUJIE, COXPAaHWJINCh BCE MOCTPOMKHU Ha MpHUHAIJIEKAIICH el TeppUTOpUH: 31aHUE
MOHAIIIECKON Kenmbu (puc. S5), ctapuHHOEe Kianbuine ¢ Haarpobusmu? (Puc. 9). Moxert, 31O
Marusi MeCTa, a MOXKeT OBITh JIIOJIU, HE JKAJICIONINEe BPEMEHHU U CHJI JUIS 3allUThI HAIIUX OOIIUX
uctokoB? Tak miaM MHaue, HO LEPKOBb MpHU Bbe3ne B CTyIEHIbI BCe €lle XPAaHUT HACTOALIYIO

HCTOPHIO CBOIO M CElla M UMEET BUJ OCIION 1epKBH B cuHeM Hebe (puc. 9).
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VJIK 721

O.M. LLIEHI]OBA, ooyenm, kanouoam nedazocuieckux Hayx, kagpeopa
apxumexmypsl, Incmumym cmpoumenscmea, apxumeKmypul U UCKYCCmea,
Q@I'BOY BIIO «Maznumozopckuii 20cy0apcmeeHHbll MeXHUYeCKUll yHUgepcumem
um. I'."1. Hocosa»

BBICOTHBIE 3/IAHUA B OB’LEMHO—HPQCTPAHCTBEHHOﬂ
KOMIIO3UIIMHU IN'OPOJACKOMU CPE/IbI

AnHoTauus: B crathe paccMaTpuBalOTCs OCOOCHHOCTH BOCHPHUSITHA BBICOTHBIX 3JaHHUN B
ropozackoit cpene. Kakue (hakTopsl BIHMSIOT Ha BEIOOP MECTa CTPOUTENHCTBA BBHICOTHBIX 37aHui. Kakwue
MIPUEMBI UCTIONB3YIOTCS ISl YCUJICHHS XyI0KECTBEHHOW BBIPA3UTENFHOCTH BBICOTHBIX 3MaHMi. Takke,
MPUBOAUTCA aHAJIU3 TPaJAOCTPOUTEIHHONM CUTyallud T. MarHuToropcka, IJ€ BBISBIEHBI BO3MOXHBIE,
HanboJiee BEpOATHBIC M TpeljiaraeéMble MecTa AJISl PAcIlONOKECHUSI BBHICOTHBIX 3IaHHMH Ha TepecedeHUH
WJIM 3aBEPLICHUH OCEH YL

KiroueBbie cjioBa: BHICOTHBIE 3[]aHHs, BRICOTHOE CTPOHUTENBCTBO, TOPOJACKas cpela, 0ObEeMHO-
MPOCTPAHCTBEHHAs! KOMIIO3UIHSI.

0O.M. SHENTSOVA, Associate professor, candidate of Pedagogical Sciences,
department of Architecture, Institute of Construction, Architecture and Art, Nosov
Magnitogorsk State Technical University

HIGH-RISE BUILDINGS IN VOLUMETRIC-SPATIAL COMPOSITION
OF THE URBAN ENVIRONMENT

Abstract: The article discusses the features of the perception of high-rise buildings in an urban
environment. Which factors affect on the choice of construction place of high-rise buildings. What
techniques are used to enhance of artistic expression of high-rise buildings. Also are given an analysis of
the urban situation of Magnitogorsk, which identifies possible, and the most likely locations for the
proposed high-rise buildings at the intersection or the axes end of streets.

Key words: high-rise buildings, high-rise construction, urban environment, the volumetric-spatial
composition.

Hcropus Bo3BeneHUs BBICOTHBIX 3AaHui ncuucisercs: ¢ konma XIX B. [lepBrie BEICOTKH
nosiBunuck B CIIIA, a uepe3 HECKONBKO JeCATUIIETUN — B cTpaHax 3amagHoil EBpomnbl u A3um.
OcCHOBHOM TPUYUHOW, KOTOpas MpUBeIa K CTPOUTENHCTBY 3AaHUI OONBIION ATAXKHOCTH,
SIBUJIACh BBICOKAs LIEHOBAS MOJUTHKA HA 3€MJTIO B TOPOAaX.

BricoTHBIN oM TIpencTaBiIsieT cO00M OTACIBHO CTOSIIUN 00BEM — TPaTOCTPOUTEIHHYIO
JIOMUHAHTY.

Cuity>Thl 3HAMEHUTHIX TOPOJIOB KaK XapaKTEPUCTUKA YEJIOBEKA, UMEIOT TUIIOJIOTUYECKUE
CTaHJapTHBIC AJIEeMEeHTHI. Takue kak, Kymoia, martpsl, Oamau (puc. 1). Mctopus ux Hem3MeHHa

BO Bce BpeMeHa. [Tapmx — Ditbenesa Gamrms, Hpio-Mopk — HeGockpeOsr, rnopentms — Cobop
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B r

Puc. 1. CritysTsl KpynHBIX TOpooB: a — [Tapmxk, 6 — Mocksa, B — AMctepiam, T — Pum

Canta Mapuu nens ®Doope, MockBa — KpemieBckue OalllHHM, «CTAJIUHCKUE» BBICOTKH,
OcTtaHkuHCKas TeneOarHs.

«CumysT ropoja — 3TO IMAaHOPAaMHOE MM IUIOCKOCTHOE, KOHTYPHOE BBIPQ)KEHUE U
BOCIIPHSATHE TOPOJICKUX 00BEMOB, 3[JaHHI M COOpYKeHHI Ha (hoHe HeOocBoaa WK JTaHamadTa,
BUJUMBIX C PA3JIMYHBIX PACCTOSIHUI. .. DTO BEpTUKaJIbHAs MPOEKIUS IU1aHa ropoaa...» [4, c. 21].
CyiecTByeT U Ipyroii, 6ojee TOUHBIN 10 3HAYEHUIO TEPMHUH — ouepTaHue. «OuyepTaHue ropoja,
€ro WHAMBHUIYAIbHbIM XYH0)KECTBEHHBIH OOJMK ONpPEIENAIOTCS TJIaBHBIMU IUIOLIA/ISMU,
IJIABHBIMU MAarucTpaIsiMU U IOMUHUPYIOIIUMU COOPYKEHUSIMU» [2, c. 234].

Kak cuuraror aBTopsl Tpyna «Mup apxutektypb» I'yrHOB A. u I'maspiueB B. «Cumyat
ropofia 4Ype3BbIYAMHO XpPYNOK — JIOBOJBHO OBIBAET HECKOJBKHUX JIEBSATHATAXKHBIX 3JaHHM,
0€3lyMHO MOCTaBJIEHHBIX JaXKe Ha HEKOTOPOM yJaJIeHUH OT HCTOPUUYECKOTO siipa ropojia, YToObI
HAHECTH eMy OIpOMHBIN yiep0...» [3].

TepMUH «BBICOTHAsi TOMHHAHTa» UMEET CIEyIOIlee 3HaUEHUE — «BBICOKHE OOBEKTHI C
SPKO BBIPQKEHHOW BEPTUKAIbHON HAMpPaBICHHOCTbIO, (OPMHPYIOLIME CHIYST ropoja H
ABIIAIOIIMECS TJaBHBIMM OOBEKTAaMM B OKpPYKAIOIIEM HUX MPOCTPAHCTBE, 3PUTENIbHBIC
OpPUEHTHUPBI, KOTOPbIE HAIIPABIIAIOT BHUMaHUE HAOII0aTeNsl Ha TJIaBHBIA CTPYKTYPHBIM 3JIEMEHT
ropoja, a TakXKe WJUIIO30pPHO YBEIWYMBAIOT WM YMEHBLIAIOT TINIYOMHHOCTH T'OPOJCKOTO
npocTpancTBa» [8]. BbicoTHOE 3/1aHNE MM COOpY’KEHUE BCET/la BBICTYMAET B POJHM 3HAKOBOTO
2JIEMEHTA-OPUEHTHPA. DTO KaK CUMBOJI WIIM «BU3UTHAs KaPTOYKa» ropoja.

BricoTHble 3maHus 3TO HauOoiee CIIOXKHbIE OOBEKTHI CTpPOUTENbCTBA. [loaTOMy
PEeKOMEHJalMd K HMX MPOEKTUPOBAHHMIO MPUHUMAIOTCS MEXAYHAPOAHBIMU OOIECTBEHHBIMU
opranmzamusiva  mekeHepoB U apxutekTopoB: |IABCE, ASCE u CIB. Bbmaromapsi Takum
CUMIIO3MyMaM COOPYXEHHS BbICOTON 10 30 M OTHOCSATCS K 3JaHHSM IOBBIIIEHHON 3TaXXHOCTH,
o 50, 75 u 100 merpoB, coorBercTBeHHO, K I, Il m IIl kareropusiMm MHOTO3TaXHBIX 3/1aHUU,

cBoire 100 M — K BLICOTHEIM.
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B I'epmanuu neiictByeT Kinaccu(uKais BBICOTHBIX 3/IaHUM, BKIIIOYAIONIAS CICTYIOIINE
rpynmsl: [ — 3nanus Beicotoit 22-30 M, 1T — 30-60 wm, III — Beime 60 M u IV — Boime 200 m. Ipu
ATOM IIpaBWJIa IIPOIMCAHBI Ul MEPBBIX TPEX TPYIIL, a YeTBepTas rpymmna — B pesepse. Apyrux
CBEJICHUM O KiacCU(UKALUAX BBICOTHBIX 3JaHHM, TpeOOBaHMI K MX MPOEKTUPOBAHUIO U HX
omnpezeneHus B Ipyrux crpaHax He umeercs. B kogax CIIA, DIN B I'epmanuu, EU B EBpone u
B HOpMax II0 CTPOMUTENbCTBY JPYIMX pa3BUTBIX CTpaH HOPMAaTUBBl 10 BBICOTHOMY
JIOMOCTPOEHHUIO OTCYTCTBYIOT. K BBICOTHBIM 3aaHUAM B Poccun npuyucisaiores noma Beie 75
MeTpoB (001IeCTBEHHBIE 00BEKTHI — BhIle S0 M), HO HIKE 120-150 MeTpoB.

Briparomuecs B MpoCTpaHCTBE 3JEMEHTbl MOTYT CTaTh OPUEHTHPAMHU B JIBYX CIydasx:
WM 3JIEMEHT BUJICH C MHOXKECTBA HAINIPABJICHUM, UM PE3KO KOHTPACTUPYET C COCEACTBYIOIIUMU
AJIEMEHTAaMH 3a CYET pa3MEILIEHUsl WM BBICOTbI. OpUEHTHPHI MOTYT OBITH U30JMPOBAHHBIMU,
OJIMHOYHBIMH 3JIEMEHTAMH, JIUIIEHHBIMU MTOJIKPEIUICHHUS.

BepTukanbHbie TMHEWHBIE 3JIEMEHTHI MOT'YT 3aBEpIIATh OCh, OTMEYATh LEHTP FOPOJCKOTO
IPOCTPAHCTBA, (DOKYCHPOBATH OKPYKAIOIIYIO TOPOJCKYIO 3aCTPOMKY. BBICOTHOE CTPOUTENHCTBO
BKJIIOUAET B ce0s1 HE TOJIBKO CaM IpOLEecC BO3BEACHUSI HEOOCKPEOOB, HO U OOJIBIION KOMILIEKC
3a[1a4, CBA3AHHBIX C TUM IPOIIECCOM.

ApPXUTEKTYpHBIN 00pa3 BHICOTHOTO 37aHHsI HAIIPSMYIO 3aBUCHUT OT:

- 00BEMHO-IIPOCTPAHCTBEHHOTO PEILIEHUs, BKIIOYAIOLIEr0 MOJEIMPOBAHUE BHEIIHEN
¢dbopMbI 00beMa 31aHUS HA OCHOBE 00bEMHO-TIJIAHUPOBOUYHOTO PEIICHHUS;

- ApPXUTEKTYPHO-KOMIIO3UIIMOHHOTO PEIIEHUs, BKJIIOYAIOLIETO MTOCTPOCHUE KOMIIO3ULINN
BCETO 3/]aHusl.

[Ipu BBIOOpE MecTa CTPOMTENHCTBA HEOOXOIMMO YUMUTHIBATH psa  (HaKTOPOB,
OOyCIIOBJIIEHHBIX  T'PaJIOCTPOUTENBHBIM OKpPY)KEHHEM, B TOM YHCJE, apXUTEKTYpHBIMU
XapaKTepUCTUKAMU MPUJIETAIONIEN 3aCTPOMKHY.

PaccMoTpuM Kak BBICOTHBIE 3/1aHUS BIMAIOT Ha BOCIPUATHE TOPOACKON Cpeabl
noTpeduTesneM.

BricoTHBIE 37aHMS B TOPOJACKOW cpelle SBISIOTCS MacIITaOHBIMU aKIIEHTaMU HU3-3a
KOHTpacTa Mo OTHOIICHHUIO K Mpeobiaaatoliei 3actpoiike oT 9 1o 24 staxkedt U oOpamiaioT Ha
ce0si BHUMaHHE M OKa3bIBAlOT OOJIBIIOE BIMSHUE HA BOCHPUATHE 3PUTEIEM TOPOACKON CPE.bl.
[ToaToMy K BBICOTHBIM 3IaHMSIM TPEABABIAIOTCS OCOOble TpeOoBaHUS, OOecleynBarolue
MOBBILIICHHE 3CTETUYECKUX KayecTB TOPOJACKOW cpenbl. BbIcOTHBIE 37aHUS MOTYT OBITH Kak
OTJIEIBHO CTOSAIMMH, TaK U OPraHU30BBIBATH KOMIIJIEKC BBICOTHBIX 31aHUM.

B ocHOBe 00BEMHO-TIPOCTPAHCTBEHHOM KOMITO3UIIMM 3[aHUS JIEKHUT BEPTUKAIbHOE

pa3BuTHE oObeMa 37aHusA, a (GopMa 3JaHHUs MOXKET OBITh KaK MPOCTOM, TaK M CIOXHOWU. B
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MOCJIeTHEE BPEMSI B MUPOBOM apXHUTEKType MPeo0IaiatoT CIOXKHbIE (HEOPTOrOHAIIbHBIE) (DOPMBI
BBICOTHBIX 3JaHMi. Takue, Kak W3BECTHBIC BBICOTHBIC 31MaHusi B Jlybam (OAD), umerommue
KPUBOJMHEHHBIE (hacaTHbIe TTOBEPXHOCTH.

Baxxnoe 3HaueHue mpu BU3yaJbHOM BOCHPHUITHH 00beMa BBICOTHOTO 3JaHHSI UMEET TOT
¢bakT, 4TO 3TOT 00bEM MBI BOCIPMHUMAEM CHHU3Y BBEpX, HE BUIS Kpbiliu. [losTromy omHuM U3
APXUTEKTYPHBIX MPHUEMOB SBISECTCS CO3JaHUE BBIPA3UTEILHOIO 3aBEPIICHUS BEPTUKAIBLHOTO
o0Bema (IaTpoBbie, MTUPAMUJAIBHBIC BBICOKUE KPBIIIH U I ).

Cam 00beM 3/1aHHS MOXKET ObITh MOHOTOHHBIM, YTO OOYCIIOBJIEHO TUIIOBOM IIAHUPOBKOM
TaKed M KOHCTPYKUMSMH (puc.2, a), U BBIPA3UTEIbHBIM 3a CUeT U3MeHeHus (acaga myrem
pasHOW TUIAaHMPOBKHU dTaxked (puc.2, 0), KOHCTPYKIHH, BIMSIOMIEX Ha CTPYKTYpYy dacaga u
XYI0KECTBEHHOTO odopMiIeHHS (pHC. 2, B).

KauecTBO 3puTENbHOrO BOCHPUSTHS 3JaHUN W OmpeleisieMble UM OCOOEHHOCTH
KOMITO3UIIMOHHOTO BIIMSHUS 3aBUCAT OT PACCTOSHUS 1O HHUX OT TOYKM HaOmoaenus. s
IIOJIHOTO BOCHPUSITHUSL BBICOTHOTO 3/1aHUSl 3PUTEIb JOJDKEH HAXOIUTHbCS HA PACCTOSHUU OT
00BEKTa paBHOM €ro JABYM WJIM TPEM €TI0 BBICOTaM, T.€. C JAJIbHEH MepCrneKTUBBL. Yem Ommke
paccTosiHue K 3/1aHHI0, TeM JIydlliee BOCIPHUATHE MPOUCXOIUT OoJiee MEIKUX WICHEHUH 3/1aHusl.
B cBsa3u ¢ 3TUM pekomeHayercs Hauboyiee KpyHHBIE UYWICHEHHs pacrojiaraTb B CpelHed u
BEpPXHEW 4acTH 37aHusI, a 00Jiee MEJIKUE JeTaIl — B HIOKHEW. BRICOTHOE 3/1TaHNE UTPAET BAKHYIO
KOMIIO3UIIMOHHYIO POJb B TOPOJICKOW Cpeie, €Cd BOCHpUHUMAaeTcs He MeHee 1/3 BBICOTHI
OCHOBHOI Macchl COOpPY>KEHHs (€ro CUITYy3THO-OTBETCTBEHHASI YacTh).

W, nakonen, pa3paboTaHHBII 00BEM 3MaHMS, KOMIO3HUIHS (acaioB, UX XyA0KECTBEHHOE
oopmieHre MOKHBI pacKpbiBaTh (DYHKIIMOHAIBHOE Ha3HAueHHWe 37aHusi. B omHOM ciydae,

MPEACTABIISISE €r0 KaK OOIIENOCTYNMHBIA OOBEKT WM O(PHUIIMANBHBIA IIEHTP, B APYIOM CiIydae
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Puc. 2. MOHOTOHHOCTb U BBIPa3UTENBHOCTD 3MaHUN
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HAao0OpOT, cO3/1aBasg HEOOXOAUMYIO ICHUXOJOTHYECKYIO JUCTAHIUI0 MEXAY 3pUTEISIMH U
3/1aHUEM, JIeTIasi €T0 HENPUCTYITHBIM.

Hapsiny ¢ nepeuncieHHbIMU (paKTOPaMH, BIHSIONMMH HA BOCIPUATHE BHICOTHBIX 3aHUI
B TOPOJACKOH cpene, OOJbUIyI0 U MHOTO()YHKIHOHAJIBHYIO pPOJIb UTPacT LIBET U OCBEIICHUE,
YCUJIMBAIOIME BBIPA3UTEIHHOCTh O0BEKTA.

[lBer B apxuTeKkType pelaeT pa3Hble KOMIIO3UIMOHHBIE 3aJaud — [pUIacT
KOJIOPUCTUUYECKOE €IMHCTBO 3aCTPOMKE, BBIAEISET JOMUHUPYIOLIUE apXUTEKTYpPHbIE OOBEKTHI
WJIM KOMIUIEKCHI B @pXUTEKTYPHOH cpesie, MOTYEPKUBACT CUITYIT 3aCTPONKU WUIIH €€ PUTM.

[lBeT MOXET 3pUTENbHO YCWJIHTh KOHTPACT OOBEMOB: BBICTYMAIOIINE OOBEMBI
OKpAIlIMBAIOT B CBETIBIA KOJEp, a 3amajaroniie — B TEMHBIM. TeMHBIH KoJiep YCyryOmsioT
XOJIOJIHBIM OTTEHKOM B KOHTPACT TEIUIOI0 OTTEHKA CBETJIOTO KOJIEpa, YTO €Il CUIIbHEE IepeiaeT
MIyOMHY 3alafaloliMM 3JEMEHTaM apXHUTEKTYpHOro obbeMa 31aHusi. Takol CBETOTEHEBOM
MPUHIIKI OKpacku ¢acagoB mpruodpen 0coOyro MOMYISIPHOCTh B CEBEPHBIX pailoHaX CTpaHbl, T.K.
CEBEpHAs apXUTEKTYpa M3-3a KIMMATUYECKUX YCIOBUM YTPauMBaeT pacwIEHEHHOCTh 00beMa [9].

Uro ke Kacaercs KOJOPUCTUKM BBICOTHBIX 3JaHMM, TO B IPOTUBOIOJIOKHOCTb
MPOTSKEHHBIX MAJIOATAXHBIX 3[aHUH, KOTOpbIE TPEOYIOT KPYIHBIX PUTMHYHBIX IIBETOBBIX
YJIGHEHUH, BBICOTHBIE 3[aHUS B OOJBIIMHCTBE CBOEM HE TpeOYIOT MHTEHCHBHOIO IIBETOBOTO
pemenus. [loaTomy uX 1BET, KaK MpaBUIJIO, COBIAJAET C €CTECTBEHHBIM LIBETOM HCIIOJIb3yEMbIX
Martepuaios (puc. 3).

CerogHs B KOHCTPYKLHH BBICOTHBIX 3/laHUH B OCHOBHOM IIPUMEHSIOT METall M

CIINTIOITHOC OCTCKIICHHUEC, UMCIOIIHC B(I)(I)GKTHYIO OTpAXKAOIIYHO ITOBEPXHOCTh.

Puc. 3. Flame Towers, Baky
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B ocBenienny BBICOTHBIX 3[JaHUM MPUMEHSIOTCS CEAYIOIINE MPUEMBI MOJCBETKHU: 00111ee
ocBenieHue (acazia, JOKaJIbHOE OCBEIICHHE 3JEMEHTOB (hacasia, CHIIYyITHOE OCBEIICHUE IMyTeM
[I0JICBEUMBAHUS THUIBHOM CTOPOHBI 3[aHMsI, KOHTypHas CBETOAMOAHAsI IOJCBETKA, CBETOBAas
rpaduka, JeKopaTUBHAS MOACBETKA (THUPJISHIIBI).

MarHuToropck — 3TO TOpoa ¢ HaceileHueM 4yTb MeHbuie 500 ThIcAY YENOBeEK,
IPaOCTPOUTENBHBIA IJJaH KOTOPOIO OpPraHM30BaH I10 CXEME IPOMBIIUIEHHOIO COLIopoJa:
cenuTeOHasi 30HA PaCIOIOKEHA BOKPYT MPOMBIIUIEHHOTO pailOHa M HM30JIMPOBaHA CAaHUTApPHO-
3alIMTHOM 30HOW. Bech ropon aenuTcs Ha TpU palioHA, CO CIIOXKHUBIICHCS TOPOJCKOM
3aCTPOMKOM: Ha BOCTOKE TOpPOJl FPAaHUYUT C p. Ypal U NPOMBIIUICHHON 30HOM, Ha 3amaje —
VHJMBHUYAJIBHOW 3aCTPOMKOM, Ha CEBEPE IKEIE3HONOPOKHBIMHM ITyTSIMH, INPOMBIIIJIEHHON M
CKJIaJICKOM 30HaMHu. ['oposi cerojHs akTUBHO pa3BUBAETCS B I0KHOM HAIIpaBIEHUM, HO 3Ta
TeppUTOpUs TOKEe UMeeT rpaHullbl. [losToMy B HacTosiee BpeMsi, C TOUKH 3PEHUSI SKOHOMHUKH H,
YUUTBIBAsE OCTPYIO HEXBATKY 3€MEJBbHBIX PECYPCOB M BO3POCUIYIO LIEHY Ha 3€MIII0, TOPOACKOE
CTPOUTENBCTBO T'. MarHUTOropcka JOKHO OBITh OPUEHTHPOBAHO HA BHICOTHBIC 3/IaHUSL.

Ha mnam B3rmsg ceronHs co3pena HEOOXOAMMOCTb BBICOTHOTO CTPOUTENbLCTBA B
r. MarHUTOropcke, KOTOpoe IUKTYIOT Cleayromue (GakTopbl:

- HEoOXOAMMOCTh (DOPMUPOBAHMS CHIIYITHBIX XapaKTEPUCTHK, BBICOTHBIX AKIIEHTOB
TOPOJCKOM 3aCTPONKH;

- OTCYTCTBHE pe3epBa CBOOOJHBIX TEPPUTOPHI AJIsl pa3BUTUSI CTPOUTEIHCTBA B TOPOJIE,
MO3BOJISAIOMIMX Pa3MEIICHNEe 3HAYUTENbHBIX 00BEMOB B COCTaBE €AMHOTO IPaloCTPOUTENHHOIO
KOMILJIEKCa;

- HAJTMYUE TOTCHIIMAIBHBIX TIOKYIIaTeNIel Ha KBapTUPHI B BEICOTHBIX JI0MaX;

- CO3JaHUE€ BBICOTHBIX JIOMHHAHT C BBIPA3UTEIBHBIM U  3aNIOMHHAIONIUMCS
ApPXUTEKTYPHBIM PELICHUEM, SIBIIIOIIMXCS «BU3UTHON KapTOUKOW» rOpoJa;

- BO3MOXKHOCTb UMETh B Mpe/ieNiaX OJHOTO YyUYacTKa TEPPUTOPUN MHOTO(DYHKITMOHATHHBIN
KOMIUIEKC, 30HUPOBAHHBIN IO BEPTHKAIIH;

- COBpPEMEHHbIE CTPOMUTENbHbIE TEXHOJOTUH, MO3BOJSIONUME O00ECHeYUTh BBICOTHOE
CTPOMTEIBCTBO.

B ocHoBHOII Macce MakcHMaibHas 3TaKHOCTh TOPOJICKOW 3acTpOWKH cocTaBisieT 16
sTaxke. bpUIM MOCTpOEHBI HECKOJNbKO 17-3TakHbIXx A0MOB B 142a MuKpopailoHe, Ha
nepeceueHnu Tpyna-TeBocsHa. BeicOTHYIO AMHAMUKY TOpOy 3aAat0T TPyObl MarHUTOropcKkoro
MeTajurypruueckoro komounara. M3 nacnenus 2000-X rr. BbLAeseTCs CTpOMBIIUICS 15 neT y

KOxxHOTO MOCTa BHYIIUTENbHBIN Bo3HeceHckuii cobop BbICOTOI 10 60 METPOB.
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Puc. 4. Ockus npoexra 3acTpoiiku 1o ynune Bosnecenckas. Apx. Buxkrop Hukonaes. ABII «I'naBopoexT»

CeromHs CyIIECTBYIOT IPOEKTHI, BBIMTOJHEHHBIE MOJOIBIMH apXUTEKTOPAMH TOPOJa,
BKJTFOYAIOIIME BBICOTHBIE 3/IaHUs, TIpEBbIIIatonue 17 sataxei (puc. 4).

OnHako BBICOTHOE CTPOMTENBCTBO B TOPOJIE JIOKUTCS OpeMeHeM Ha WH)KEHEpHbIe
KOMMYHHMKAIIMM, ¥ €CJIM IpH HOBOCTpOMKax Ha ypoBHe 11 sTaxeil Hamonro oOpa3yroTcs
yIu4YHble TPOOKH, TO C BO3BEIACHHEM 3JaHUW B 25 3Taxel mpobiemMa MOXKET CTaTb
Hepa3pemmMon.

Ha nnmane r. MarauToropcka (puc.5) npesicTaBiieH aHaiau3 rpaJoCTPOUTEIbHON CUTYalluu
r. Marauroropcka, e OTMEYeHbl BO3MOXKHBIE, HanboJsiee BEPOSATHBIE U INpejaaraeMble MecTa
JUIS PACHOJIOKEHHs BBICOTHBIX 3[JaHMN HA NEpeceueHuM WM 3aBeplieHuH ocedl ymuu. Kpome
IPaZlOCTPOUTENIEHOTO AaHAINM3a BHIOOP MECTOPACHOJOKEHHS U JTAXHOCTh IPOEKTUPYEMBIX
BBICOTHBIX 3JaHMi B TI. MarHUTOropcke JOJKHO OCHOBBIBATbCS TakXKe Ha aHallu3e
CJIOKUBLIEHCS (MCTOPUYECKOM) TOPOACKON 3acTpOWKM M OCOOCHHOCTH <«OKOKIMMATa» |

«OKOITOTO/IB» B TOPOJIE.
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Puc. 5. I'panoctpouTensHplii aHaJIN3 IU1aHa T. MarHUToropcka

— OpejraracMbIC MECTa MPOCKTUPOBAHUA BBICOTHBIX JOMOB Ha OCHOBC aHAJIM3a

T'TaBHBIX KOMITO3HMIITMOHHBIX oceil.

O — Hauboiee BCPOATHBIC MECTa IJId MNPOCKTUPOBAHUA BBICOTHBIX OOMOB,
pacnojlaracMblX Ha TMCEPECCUCHUU WM 3aBCPIICHUU OCCI\/'I, Kak IIpaBujio, 3TO IUIOHIAIH,

MEPECCUCHUEC OCHOBHBIX JOPOT, HCTOPHUICCKU 3HAYUMEBIC MECTA.

O — BO3MOJKHBIC MECTa MPOCKTHPOBAHUSA BBICOTHBIX SHaHHﬁ, OHHU pacroJiararoTcCsa Ha

NepeceyeHN UM 3aBEPILIEHUH Ocel yIIuil.

109



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

CnHcoK HCTOYHUKOB

1. 3aGempmanckmii ['.b. ApXuTekTypa ¥ OMOLMOHAIBHBII MHp 4YelIOBeKa /
I'.b. 3abenbmanckuid, I'.b. Munespun, A.I'. Panmanopt, I'.}O. ComoB. — M.: Ctpoituzaart, 1985.
—208 c.

2. I'pymika D. Pa3Butue rpagoctpoutenscTBa. — bparuciasa, 1963.

3. TyrmoB A. n I'mazprueB  B.  Mwup  apxurekrypsl. —  URL:
http://architecture.artyx.ru/books/item/f00/s00/z0000003/st050.shtml

4. T'opoxoB JI. IlepcniekTHBBI BBHICOTHOTO CTPOUTENHCTBA B UensOMHCKOW 0OJacTu. —
URL.: http://expert74.com/nomer.php?art=71

5. [loranos JI.C. Cuityatr Muncka. — MH., 1980.

6. Ycaras T.B., lllennoBa O.M. OCHOBBI NMPOEKTUPOBAHHUS APXUTEKTYPHOU CpEIbl. —
Marnutoropck: 3n-so Marautoropckoro rocya. Texs. yu-ta um. I'.11. Hocosa, 2008.

7. bynatoBa E.K., Vnpuunkuii O.A. Manble u cpeiHue I0OXKHOYpajdbCKUE TOpoja:
OCHOBHBIE TPOOJIEMBbI M IIYyTH Pa3BUTHS ACUCTBUTEIBHOCTH // Apxurektypa. CTpOUTEIBCTBO.
Oo6pazoBanue. — 2013. — Ne 2. — C. 120-125.

8. XacueBa C.A. ApxutekTypa ropojckou cpeast: yaeo. mis By3os / C.A. Xacuesa. — M.:
Crpoitnznar, 2001. — 200 c.

9. Yepnspimosa J.11. ®eHOMEHONIOTHS apXUTEKTYpHOU (OPMBI: BIMSHUE apXUTEKTYPHO-
IIPOCTPAHCTBEHHBIX (opM Ha mcuxuky uyenoBeka // COopHuk HayuHbIX TpyaoB SWorld
«HayuHble nccnenoBaHus U UX NPAaKTHYECKOE NpUMEHEeHHe. COBPEMEHHOE COCTOSIHME U IIYTH
pasBuTHs». — Beimyck 3. — T. 49. — Onecca: KYIIPUEHKO, 2013. — C. 59-62.

10. IllenmoBa O.M. T'eomeTrpuvecuii BUA, Kak CBOWCTBO  apXUTEKTYPHO-
npoctpaHcTBeHHBIX GopM // Apxutektypa. CtpoutenbctBo. O6pazoBanue. — 2015. — No2 (6) —
C. 46-52.

11. Bepemeit O.M. M3 ombiTa HcCIEIOBAaHUS apXUTEKTYpHOTO Hacienus Ypana:
JepeBsiHHOE 3019ecTBO // Apxurekrypa. CtpoutenberBo. O0pazoBanue. — 2014. — Ne 1(3). — C.
112-1109.

12. ®enocuxun B.C. ApXUTEKTYpHBIH SKCHEPUMEHT KOJJICKTMBHM3AaLUU  ObITa
nepBoctpouteneit / Apxurekrypa. CtpoutenbctBo. O0pasoBanue. — 2014. — Ne 2 (4). — C. 23-
27.

13. IllenmoBa O.M. ®OYHKIHOHAIM3M ¥ MHHUMAIW3M B MPOEKTHOW KyiasType //

Apxutektypa. CtpoutenbctBo. ObpazoBanue. — 2014. — Ne 1 (3). — C. 72-77.

110


http://elibrary.ru/contents.asp?titleid=37248

APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

YK 378.147

K.E. HTAXMAEBA, cm. npenodasameins Kaghedpbl npoexmuposanus 30aHuil u

CMpouUmenbHbvlX KOHCmMpYKyutl, IHcmumym cmpoumenscmed, apxumexkmypol u

ucxkyccmea, ®I'bOY BIIO «Mazenumozopckuii 20cy0apcmeesHblll meXHU4ecKull
yuusepcumem um. I M. Hocosay

TEOPETHYECKUE ITPEANNOCBIJIKHA NPOBJIEMbI OPI'AHU3ALIUHN
KOMAH/IHOU PABOTBI CTYAEHTOB BY3A, OBYYAIOIHIUXCA ITO
HAIMIPABJIEHUIO « CTPOUTEJIBCTBO»

AHHoOTamusi: B cTathe MpencTaBICHBI TEOPETUYECKHE IMPEIIOCHUIKH MPOOIeMbl OpraHUu3aIluu
KOMaHJHON pabOTHl ¥ CTYIACHTOB — CTPOUTENEH, ONMHCaHbl 0a30BbIe TIOHATHS MUCCIEAOBaHUS. PacKpHITHI
0COOCHHOCTH KOMaHIHOTO BHJa paOOTHI y CTYJIEHTOB B TIpoIiecce WX Mpo(hecCHOHATBHON TOATOTOBKH.

KnawueBble ciaoBa: KoMaHda, CTyJeHUYecKass KOMaHIa, KOMaHAHAas paboTa, MPUHIUIBI
OpraHu3alui KOMaHIHOW paboTHI.

K.E. SHAKHMAEVA, Senior lecturer, department of Building Design and
Constructions, Institute of Construction, Architecture and Art, Nosov Magnitogorsk
State Technical University

THEORETICAL BACKGROUNDS OF THE PROBLEM TO ORGANIZE
THE TEAMWORK FOR THE UNIVERSITY STUDENTS WHO ARE
STUDYING THE PROFESSIONAL DIRECTION CALLED «BUILDING»

Abstract: The article presents the theoretical backgrounds of the problem to organize the
teamwork for the students — builders and it describes the basic concepts of the research. The features of
the students’ teamwork type in their training process have been developed here.

Key words: team, student team, teamwork, the principles of organization of team work.

CoBpeMeHHbIE TpPEYCIEBAIOIINE KOMIAHUU CTpeMsATcs K 3ddexTuBHOM pabdore u
3G dEKTUBHOMY YIPABICHUIO, MBITAIOTCA OBICTPO pEarMpoBaTh Ha M3MEHSIOLINECS YCJIOBUS
nesrenbHOocTH. OHHM TNPUMEHAIOT B CBOEH paboTe HOBBIE TEXHOJIOTMH M HOBBIE THIIBI
MIPOU3BOJICTB, CTAPAIOTCSI MOBBICUTH KAU€CTBO MPUHUMAEMbIX PEIIEHUN U CHU3UTh BEPOSITHOCTh
omMOOK, a TaK >K€ YIYYIIUTh HaJeKHOCTh pabOThl M TOJy4yaThb BBICOKHE IOKa3aTelH
NESITEeNbHOCTH KOMIIAaHMHU. DTOMY MOJKET CIIOCOOCTBOBAaTh HCIOJb30BAaHUE B OpraHU3alluu
KOMaHJlT U KOMaHJHON pabOThl C YETKO IMOCTABJICHHBIMHM OOIIMMH LEJISAMH, ONpEAeICHHBIMU
CTaTyCHO-POJIEBBIMU OTHOUICHHSIMH B KOJUIEKTHBE, €ro CIUIOYEHHOCTbIO, HHTEHCHBHBIM
COTPYJHUYECTBOM, JOCTUTHYTBIM C TIOMOIIBIO HAaJQ)KEHHBIX KOMMYHHKAaTUBHBIX CBsI3eH,
cneun(pUIecKUMU METOAAMU BbIPAOOTKM KOJUIEKTUBHBIX DPELICHWH, TPYIMNIOBBIMH HOPMaMHU

MOBEJICHHSI, CIIOKUBIIMMUCS TPAAULIUSAMH U OJIaronpusTHON atMochepoit.
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PaGoromarenu LeHAT y CBOMX COTPYIHHKOB «yMEHHE pabdOTaTh B KOMaHE», BEIb IS
ycrexa KOMITAHWM HE JOCTAaTOYHO COOpaTh IITAT KOMIIETEHTHBIX PAOOTHUKOB, OHU JOJIKHBI
yMeTh 3 (PEKTUBHO B3aUMOJICHCTBOBATH APYT C APYTrOM Ha 01aro JaHHOW OpraHU3aIuu.

[Iponiecc mpoOEeKTUPOBAHUS U CTPOUTENBCTBA CBSI3aH C PEIICHHEM KOMILIEKCA 3a1ad —
co3gaHueM o0pas3a 3[aHUsl, PacuyeTOM ero KOHCTPYKUUH, WHXKEHEpHOW WHPACTPYKTYpOH,
0J1aroyCTpOMCTBOM MPHJICTAIONICH TEPPUTOPUM, PACUETOM CTOMMOCTH €r0 CTPOUTENIbCTBA U
IPOM3BOJICTBOM CTPOHMTEIBHO-MOHTXHBIX paboT, a TaKke JalbHEHIel SKcrlyaTanuei
JaHHOTO O0BeKTa. Bce 3TO BBIMOIHSAETCS MPOSKTUPOBIIMKAMU PA3IUYHBIX CHENMAIbHOCTEH, U
st 3pdextuBHOCTH  pabOTHl, pa3paboTKa MPOEKTHO-CMETHOM [JOKYMEHTAluu JOJDKHA
MPOBOJIUTHCS C 00s3aTENbHBIM UX B3auMOJeHCTBHEM. B pamkax oOpa3oBaTeiabHOTO Ipoliecca
CTYJCHTBI-CTPOUTEIN OTICIBHOTO MPOQWISl MOATOTOBKH B CBOSH MPOCKTHOW JEATEIHHOCTH B
OCHOBHOM DEILIAIOT TOJIBKO y3KOHAIIpaBIEHHYIO 3a7auy. CMeXHbIEC 3ajauM JAl0TCI UM B paMKax
O3HAKOMJICHHS B 0a30BOM YacTW M3y4aeMbIX AUCUUIUIMH, YTO SIBJISETCS HEJOCTATOYHBIM JIJIS
JTAIBHEUINEH WX COBMECTHOH pabOThI, TaK KaK CTYJIEHTHI CIIa00 MOHUMAIOT, B Y€M COCTOUT
MPOEKTHAs 3a/1aya KOJUIET CO CMEXHBIX HAlpaBJICHUM, KaKhue€ MOTYT BOSHUKHYTh TPYIHOCTH, U
YeM OHHU MOTYT JPYT JAPYTy IOMOYb B MPOLECCE IPOEKTUPOBAHHUS [§].

Komangnoii paborte cienyer oOy4arb, HauyMHas CO CTYACHUECKON CKaMbM, TaK Kak,
3aKOHYMB BBICIIIEE YYEOHOE 3aBE/ICHHE, MOJIObIC CIIEIUATUCTHI, MOMajas B pealbHyI0 padouyio
cpeny, CTaJKMBAIOTCA C HEOOXOJWMOCTBIO JTUX 3HAHHWHM, BEIb TMOUYTH KaXABIA M3 HHUX
CTAaHOBUTCSA YACThIO KOMaHAbl. HecMoTps Ha TO, 4YTO CYIIECTBYET OONBIIOE KOJIHMYECTBO
JUTEepaTyphl, MOCBSIICHHOW paboTe B KOMaHAE, TPEHHMHIOB IO KOMAaHI000pa30BaHUIO, HE
XBaTaeT 00pa30BaTEIHLHOM COCTABIISIONICH, TEOPETUYECKUX 3HAHWUW B JaHHOW 0OJacTu, a B
00pa3oBaTeIbHOM TIPOIIECCE BBICHIUX YYEOHBIX 3aBEICHHHM N0 CHUX TOp YACNAETCS Malio
BHUMaHUs BOTIPOCY OPTaHU3AIMH KOMAaHIHOU pabOThl y CTY/IEHTOB.

C mnomombl0 pacCMOTPEHMS M aHAIM3a MNOHATUHHO-TEPMUHOJIOTMYECKOIO amnmapara
ciemyeT omucaTh 0a30BbI€ TOHATHS HMCCIEIOBAaHUS, TaKMe Kak KOMaHja, paboTa B KOMaHIE,
OopraHu3aIys KOMaHIHOW pabOThI, U OOBSICHUTH OCOOCHHOCTH TAaKOTO BHJA B3aUMOJCHCTBUS Y
CTYJIEHTOB B Ipoliecce UX MpodheccHoHaNbHOM MOATOTOBKHU.

I'oBopst 0 «kOMaHzIe», €€ cleayeT OTACNATh OT «TPYMIbD U «KOJUJIEKTUBA», U TOMHUTb,
YTO ATH TEPMHHBI HE SBJSIOTCS B3anMoO3aMeHsieMbIMU. VcciemoBaB JaHHBIE MOHATHS, MOXHO
BBIJICJIUTH CIICAYIOIINE OCOOCHHOCTH, XapaKTePHbIE UMEHHO JIJISi «KOMaH/bI»: OHA BO3HHUKAET B
paMKax OIpENENICHHOr0 IJlaHA, WHUIMATHBA €€ CO3JaHusl MCXOOUT HW3BHE, Yalle BCEro OT
BBIIIECTOSIIIUX CyOBeKkTOB. COCTaB KOMAH bl TOCTOSIHHBIN, €€ YJI€Hbl TOHUMAIOT, YYUTHIBAIOT U

MIPUHHUMAIOT 0COOEHHOCTH KaXXZ10ro, UMCIOT SAPKO BBIPAXCHHOC YYBCTBO INPHUHAMJIC)KHOCTH K
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Hell. Llenn koMaHABI IOHATHBI €€ WiIeHaM, U €IMHOIJIaCHO UMHU mnoajep:kuBatorcs. [lonxonsr k
PELICHUIO TOCTaBJIEHHBIX 3a7ad MOTYT OBITh Pa3HOCTOPOHHUMH, YTO TPUBOIUT K Oojee
ri1y0oKoi mpopaboTKe BOMPOCOB U oboramaer pe3yasrar Tpyna. Komanansie ponu u GyHKIUN
YEeTKO pachpeiiesieHbl, MPOoLEecChl BHYTPEHHETO M BHEIIHETO B3aWMOJAEUCTBUS 00s3aTEIBHO
pernamentupyerca. Co BpeMeHeM B KakJI0il KoMaHJIe BbIpaOaThIBAIOTCS CBOM IpaBUia
MIOBE/ICHUS, KOTOpBIE Pa3AeisloTCad U MOAJAEPKUBAIOTCA BCEMHU ydyacTHUKamu. Mrak, komaHna
OTJIMYAETCS OT IPYMIbl U KOJUIEKTHBA CBOEH ILi€JIE€HANPaBIEHHOCTHIO, IOCTOSSHCTBOM COCTaBa U
B3aMMO3aBUCHUMOCTBIO, OCO3HAHUEM WHIUBUIYAIbHBIX M OOIIMX 3a/ay, yCTAHOBKOI Ha 4eTKoe
BBITIOJTHEHHUE PoJieH M PYHKIIMIA, TBOPYECKUM MOIXOIO0M, COTPYIHUUYECTBOM U B3aUMOJICHCTBUEM
MEXy ee wieHamu [4].

Enmnombiciue 4ieHOB KOMaH/ABI B ILIEJIAX, METOAAX WX JOCTUXKEHHUS, MOTHMBAIIMOHHBIX
CTHUMYJaX, €IWHCTBE IIEHHOCTEH M LEHHOCTHBIX OPUEHTALMH, B3aMMOYBAKEHHHM YYACTHUKOB
KOMaH/Ibl, TICUXOJIOTUYECKON COBMECTUMOCTH U YPOBHE MPO(ECCHOHAIBHOTO MacTepCTBa, 1aeT
BO3MOKHOCTH BBITIOJIHATE paboThI Oosiee onepaTuBHO, 3)(HEKTUBHO M Ka4ECTBEHHO YeM MPOCTO
paboTa rpyIbl WK KOJUIEKTHBA.

Teopernueckuid aHaiu3 MNPOOJIEMbl TMO3BOJIWI  OMNPENENUTh, UTO PsSA  YUYEHBIX
(T.}O. bazapos, T.II. I'ankuna, M. Apmctponr, U. Canac, [Ix I'. boiiert u np.) mo-pazHomy
OTIpEe/ICTISAIOT MOHATHE «KOMaHa». Hamu komaHaa paccMaTpuBaeTcs KaK OpraHM30BaHHAs IS
ONpeAeNeHHOW Ienu TIpynna JiiojAed, KOTOpble IOHMMAIOT — B3aWMO3aBUCHUMOCTh U
HEOOXOMMOCTh B3aMMOJICUCTBUS M COTPYJHHYECTBA, HWMEIOT TBEPAYyHD YCTAaHOBKY Ha
COBMECTHYIO, J3()QEKTUBHYI0O M TBOPUYECKYIO JESATEIbHOCTh M CHOCOOHBI COEIUHUTH
WHJMBUIYAJIbHBIC WJEU W OMbBIT KKIOTO /JIs MPUHATHS PalMOHAIBHOTO pemieHus. JlaHnHoe
OTIpe/IeNIEHUE B3SITO HAMU 3a OCHOBY, TaK KaK OHO IOJYEPKHUBAET OCHOBHBIE OCOOEHHOCTH
KOMAaH/Ibl B aCIIEKTE HAILEro AUCCEPTALMOHHOIO MCCIENIOBAHUS U PACKPBIBAET ClEAYIOIIUE €&
XapaKTePUCTHKU: MaKCHUMaJbHOE TMPOSBICHHE KAXKIOTO €€ WiIeHa; JOCTH)KEHHE HaWTy4IInX
pe3yNbTaTOB B NMPOQecCHOHANbHON MOATOTOBKE Ojarogapss TBOPUECKONH MHUIMATHBE KaXIOrO;
CBOOOJHBIN OOMEH wWIesSIMH ¥ B3aUMOJCKHCTBHE; palMOHAIBLHOE pas3leleHue Tpy/a;
CIUTOYEHHOCTb; THOKOCTD U IIEJICYCTPEMIIEHHOCTh B PEIICHUH YUeOHBIX 3aa4 v cuTyarwii [ 1, 5].

['oBopst 0 cTyneHYecKoW KOMaH[e, Mbl OMpeleseM ee Kak W3HadalbHO (hopmanbHO-
OpPraHW30BaHHYIO YYE€OHYIO TPYIIYy CTYACHTOB (WU €€ YacTh), KOTOPbIE TOTOM, TOHHMAs
B3alMO3aBUCUMOCTh U HEOOXOJUMOCTh CIUIOYEHHOTO COTpPYJIHHUYECTBA M KOMAHJIHOTO
B3aMIMOJICHCTBUSL B Tpolecce Y4eOHBIX 3aHATHSX, HMMEIOT OIpeAeTiCHHbIE YCTAaHOBKH Ha
COBMECTHYIO, 3()pPEKTUBHYIO TBOPYECKYIO JESATEIBHOCTh, CIOCOOHBI OOMEHUBATHCS OIMBITOM H

UIESIMHA KaKIO0TO JJIsi COOCTBEHHOM caMOpeaiM3allid W TPUHATHS PAIlMOHAIBHBIX pPEIICHUN
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Pa3IMYHBIX IEJeH W 3a7a4y. DTO MOXKET MPOU30MTH, a MOKET HE COCTOSThCs. Bce 3aBUCUT OT

NEeIarornYeckux yCJIOBUH MO (GOPMHUPOBAHUIO CTYIEHUYECKOH KoMaHabl. OHAKO MpH mepexojie

TPYIIIBI

B KOMaHAy Yy CTYACHTOB OTMCYAIOTCA HAWJIYUIIUC PC3YJIbTAaTbl

B Ipomecce

HpO(l)CCCHOHaHBHOfI IIOAIOTOBKH 6J1aroz[ap;1 HHUIUATUBE, OCJICYCTPEMIICHHOCTH, CIINIOYCHHOCTH,

TPYAOBOM AUCLMUILIMHE, TOJIEPAHTHOCTH U PAILIIOHAIBHOMY Pa3/IelIeHUIO TPYa.

[Ipexne 4yem mnepexoauTh K TEPMHUHY «paboTa B KOMaHJIE», CIEIyeT CKa3aThb, 4YTO

CYIIECTBYeT psa Kiaccupukanuii (Gopm opraHuzanuui oOydeHUs, OTIUYAIOIIUECS IO TOMY,

KaKn€ KPHUTCpHUAJIbHBIC IIPHU3HAKK JICKAT B HMX OCHOBC. Tak 1o KOJINYCCTBY 06yqalomnxc>1,

BBIICTISIIOT MHJMBUIYaJIbHYI0 pabOTy, TPYNIOBYIO U MAacCOBYI0. UTO ke KacaeTcsi KOMaHIHOM

paboThl, MBI OIIPEJEIISIEM €€ KaK pa3HOBUIHOCTh I'PYNIIOBOM (OPMBI.

PaccmarpuBas komaHIHYIO pabOTy CTYACHTOB KaK 4acTh TPYIIIOBOM, HAMU BBIJICIICHBI €&

OTIIMYUTCIIBHBIC OCO6€HHOCTI/I, KOTOPBLIC ITPHUBCIACHLI B Ta6J'II/II_Ie 1.

Tabmuma 1

CpaBHHTENbHAS XapaKTEPUCTUKA KOMAaHIHON U TPYIION pabOThI CTYACHTOB

DIEMEHT CpaBHEHUS I'pynnosas pabora Komannas pabota

[TpousBonuTensHOCTh | Pemenne mocraBneHHbIX 3agad | Pesymprar  paboTBl  3aBHCHUT  OT

TpyJa HaIpsIMYIO 3aBUCUT OT | INYHOTO BKJaJa B JIOCTHXKEHUE
WHJUBHIyaJIbHOU oOmel  meaM  KaKAOro  4ieHa
JEATEIbHOCTH KQKJIOTO | KOMaH/Ibl, B TECHOM B3aWMOJEHCTBUH
CTYJEHTA — YJIEHA IPYIIIIbI IpYT C Ipyrom

OtBercTBeHHOCTh 3a | OTBeuas 3a CBOIO | B kxoMaHIe wuMeer 3HaueHHe, Kak

BBIIIOJIHEHHYIO IIEPCOHAJIBHYIO 4acTh 3aJaHUs, | IEPCOHAIbHAS OTBETCTBEHHOCTh

paboty CTyIEHTBl B TIpylIe, Kak | K&KIOro  ee  4YileHa, Tak W
IIPaBUJIO, HE HECYT | OTBETCTBEHHOCTh 32  KOHEYHBII
OTBETCTBEHHOCTHU 3a | COBMECTHBI  pesynbrar. IloTtomy
KOJUIEKTUBHBIN pe3ysbTaT | yYYaCTHUKU CTYACHYECKOH KOMAaHIbI
paboTsl JEUCTBYIOT cOO00IIA SISl JOCTHXKEHUS

pe3yibTaTa
3aMHTEPECOBAHHOCTh | UNEHBl CTYAEHYECKON TIpynnbl | YIEHBI CTyI€HUYECKOW KOMaH/bl CaMU
CTYJICHTBI 3aMHTEPECOBAHbI B IOCTHXKEHUU | (HOPMYIHPYIOT e nu

IMOCTaBJICHHOM 1I€]IN

KOHOCHTPUPYKOTCAA Ha COBMCCTHOM
X JOCTHXKXCHHUHU

PaGora onpenensercs

Hemsmu u 3aJa4aMu,
MOCTaBJICHHBIMH
Mpeno/iaBaTesieM nepen

CTYJIE€HYECKOU IPYIIION

CryneHTsl caMy IJIaHUPYIOT BHYTPHU
KoMaHAHyto paboty. Ilpu nomomm
KOMaHHOTO nmuaepa, YJIEHBI
KOMaH/Ibl KOJJIETHAIIBHO
JIOTOBApUBAIOTCS O MPOMEXYTOUHBIX
3ajayax, OIPENIENSIOT BpeMs
BBIMIOJIHEHUSI paboTBl M CHOCOOBI
MaKCUMAaJIbHOTO NPUOIHKEHUS
pe3yJsibTaTa K HAMEUEHHOM L€
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[Tpoananu3upoBaB BbIIEICHHbBIE XapAKTEPUCTUKNA KOMAHAHOM U IPyNIOBOH pabOThI, MBI
MPULIUIK K 3aKIII0YEHUIO: paboTa CTYyIEHTOB B TPYIIIE NPEANOUYTUTENbHA JUISI CPOYHOTO PEIICHUS
IIPOCTBIX 3a/1a4, C OIPAaHUYEHHBIM Pa3HOOOpPAa3MeM MHEHHMI U y3KMM HaOOpPOM KOMIIETEHTHOCTH.
KomanHast ke 1eATelIbHOCTh CTYACHTOB MPEANOYTUTEIbHA B paboTe CO CIOXKHBIMM 3a/la4aMu
WX Ipo0OJIeMaMu, JJIs pelIeHUs] KOTOPhIX HEOOXOIUM BBICOKHI YPOBEHb CaMOOTIauH, IIUPOKUI
CIEKTp 3HAHWW M KBaNU(UKaLuil, TpeOyeTcss MPUMEHEHUE Pa3IMYHBIX MOJIXO0J0B B IpoIecce
TpyJa U MPEAI0KEHNE HECKOJIBKUX BaAPUAHTOB PELLIEHUS IIOCTABIEHHBIX BOIIPOCOB.

Hcxons u3 Bbllle 0003HaYEHHOI0, KOMaH/iHasi paboTa CTYyI€HTOB O3HAYaeT COBMECTHYIO
LIEJICHANPABICHHYIO JI€ATEIbHOCTh YYalUXCs, PpEHIalolMX OOLIyl0 3aJadyy Ha OCHOBE
BHEAPEHHUsT CBOMX WJAEH W3 pa3INYHBIX MNPO(ECCHOHAIBHBIX O00JacTeld 1O MpaBHIIaM,
BBIpAaOOTaHHBIM BCEMH WIEHAMH KOMAaHJbI, C BO3MOXKHOCTHIO B3aMMOJOIOIHECHUS U
B3aMMOOOOraleHNs] YYaCTHUKOB 3HAHUSMHU, YMEHUSIMHU U HaBbIKAMH.

OpnHoll n3 ¢GyHKUMH yOpaBieHHUs KOMaHIHON NEsATEIbHOCTBIO SIBJISETCS OpraHu3alus
KOMaHJHOW paboThl, KOTOpas BKJIKOYAET B Ce€Os CleAylollue 3JIeMEHTh: 1. co3naHue
OTIPENICICHHBIX YCIIOBUH JJIsl JEATENIbHOCTH KOMaHAbl M paboueil armocdepsl B HEW;
2. yCTaHOBJICHHWE TPYAOBOTO pacropsjka M AMCUUIUIMHBI B KOMaHjae; 3. HOPMUPOBaHHE U
CTUMYJIMPOBAHUE IEATEIbHOCTU WICHOB KOMaH/bI; 4. ONpeAeIeHNEe KOMaHIHOM pOJIN KayKIOro B
mpouecce palbOTh; 5. pasfelneHue M Koolepauus TpyJa B KoMaHae; 6. mpuBelIeHUe
NeSITEIbHOCTH WIEHOB KOMaH/ bl B OIIPE/IETICHHYIO CUCTEMY.

Cpenu NPUHLMIIOB OpPraHU3alMM KOMaHJHOW pabOThl MOXKHO BBIIENUTH CIEIYIOIIHUE:
1. KOJUIEKTUBHOE BBIMIOJHEHHE PAOOTHl — KK/ YIEH KOMaH/bI BHIMOIHSET MOPYUYEHHBIH eMy
CHEKTp 3aJaHuil. Pacnpenenenne KOMaHIHBIX poJiel, QYHKIUN KakJOro U METOJIOB pEIICHUS
MIOCTABJIEHHBIX 3aJa4 OMpelesieTcs caMoll KOMaHAOM; 2. KOJUIEKTUBHAs OTBETCTBEHHOCTH 3a
YCIIEIIHOE BBINOJIHEHHE 33JaHuUs, KOHTPOJIb CBOEH pabOThl B KOMaHE U pabOThl CBOUX KOJUIET;
3. paBHO3HAYHOCTh BCEX WJIEHOB KOMaH/bl — UX MHEHHS, MpaBa M OOSI3aHHOCTH OJAWHAKOBHI;
4, peanuzanmsi ce0s W TMPOSIBICHWE JTUYHOCTHBIX KadyecTB B paboOTe, TBOPYECKUH MOIXO] W
HECTaH/IapTHOE pelleHre KOMaHAHbIX 33]a4; 5. HEHHOCTh YJICHOB KOMaH/bl, YBa)KCHUE MHEHUS
Kakgoro. Bocniuranue B KaX10M TOJIEPAHTHOCTH, MPUHATHE YHUKAIBHOCTH KaXJIOTO Y€JIOBEKa
Y UCTIOJIb30BaHHUE €r0 CIIOCOOHOCTEH B LIEsIX KOMaHIbl; 6. 00paTHas CBsI3b MEXKAY y4aCTHUKaMHU
KOMaH/bl, KOHCTPYKTHBHasi KpUTHKA — YKa3aHHE Ha peajbHble HEI0YEThl OAWH W3 Ba)KHBIX
MPUHIIMIIOB KOMaHAHON pabOThI; 7. BO3SMOXKHOCTb MOBBICUTH CBOIO KBATH(HUKAIUIO, TPHUOOPECTH
HOBBIE 3HAHHUA; §. NMPUHATUE KOJUIEKTUBHBIX PELICHUH; 9. moaaepkKKa KOMaHIO0M KaXaoro ee
4JIEHA BO BCEX CHUTYalUsX, TaK )K€ KaK M KaKIbli Yy4aCTHUK KOMAH[bl JTOJDKEH MOJIEPKUBATH

MHEHHE KoyuiekThBa; 10. aBTOHOMHOE camoympaBieHue; 11. moOpoBONBHOE BXOXKICHUE B
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KOMaHay; 12. MPUHOMI CHHEPTHH COTJIACHO KOTOpOMY, 3(P(EeKTHBHOCTH pPabOTHI KOMAaHJBI
NPEBBIIACT MOTEHIIMATBHYIO CYMMY WHAMBUIYaTbHBIX 3((HEKTUBHOCTEH ee uneHoB [2].

Takum oOpa3om, opraHu3ansi KOMaHIHOW pabOThl MOXKET OBITh OmpeseneHa Kak
IPOLIECC TPUBEACHUS JCSATENbHOCTH WICHOB KOMaH/ABI B OINPEICICHHYIO CHUCTEMY, C
YCTaHOBJICHHBIM TPYIOBBIM PACHOPSIIKOM U AUCIMIUIMHON, CO31aHUE ONPEICIICHHBIX YCIOBUH 1
paboueii armochepsl, HOPMUPOBAHHE U CTUMYJIUPOBAHHE JCSITEIBHOCTH, C YETKUM pa3eiiCHuEM
U KooTlepanuen Tpy/aa, a Tak K€ BhIACICHUEM KOMaHTHON POJIM KaXI0To e€ yUacTHHKA.

PaccMoTpeHHbIE B TaHHOH CTAaThe TEOPETHYECKHE MPEAIOCHUIKN 3asBICHHON MPOOIEMBI
MO3BOJIMJIM BBIICNUTH 0a30BbIC MOHATHS HCCICJOBAHHMS OPraHM3alMM KOMAaHIHOW paboTHl y
cTyaeHToB. HamGompmmii 1jsi HacC WMHTEpEC MPEACTABIAIOT KOMaHABI, c(hopMHUpOBaHHBIE W3
CTYIEHTOB By3a, oOyuwatouuxcsa no HampasieHuto 08.03.01 CrpoutensctBo. Komannnoe
B3aUMO/ICHCTBHE B CTPOMTEIHHOW OTPACiU SBISETCS JOMHHUPYIOUIMM M YMEHHE paboTaTh B
KOMaH e, OJIYYE€HHOE B CTY/ACHUECKOU cpefie, Oy/eT MoJIe3HO BHITYCKHUKAM B UX JajibHEHIIeH

TPYIOBOM JAESATEIBHOCTH.
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CEPI'EM UEPHBIIIEB — ABTOP )KUJIOI'O KBAPTAJIA Ne 1 B
MATHUTOI'OPCKE

AnHoTanus: B cratee, ucnons3ys xponouoruto 1929-1931 rogos, ananuzupyercs 1eITeIbHOCTD
JIByX apXUTEKTOpOB, coBerckoro Cepres YUepHbI€Ba W HeMmenkoro JpHCTa Mas, paboTaBImImX Hal
APXUTEKTYPHBIM HPOEKTOM XHiIoro kpaprana Ne 1 B Marauroropcke. Jloka3plBaeTcsi, 4TO aBTOPOM 3TOIO
kBaptaia 0bu1 Cepreii Eroposuu UepHbiméB, a DpHCT Maii 3aBepIiai ero CTpoMTeNbCTBO.

KaroueBbsie ciaosa: Mait, IOHECKO, CwmonbsuunoB, ['ocnpoexTt, YepHBIMIEB, MpPOEKT,
KOMUCCHSI, KOHKYpC, TocTaHoBienue, [lImunt, crpontensctBo, ['umporop, LlekombaHk.

V.S. FEDOSIHIN, full professor, doctor of Technical Sciences, department of
Architecture, Institute of Construction, Architecture and Art, Nosov Magnitogorsk
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SERGEY CHERNYSHEV - THE AUTHOR OF THE RESIDENTIAL
QUARTER Ne 1 IN MAGNITOGORSK

Abstract: In article examines the work of two architects, using chronology of 1929-1931, Soviet
Sergey Chernyshev and German Ernst May, and who worked on architectural design of residential quarter
Nel in Magnitogorsk. It is proved that the author of this quarter was Sergey Yegorovich Chernyshev and
Ernst May was nearing the end of its construction.

Key words: May, UNESCO, Smolyaninov, Gosproekt, Chernyshev, project, the commission,
contest, the ruling, Schmidt, construction, Giprogor, Cekombank.

bonee 20 ner apxutektopsl U uctopuku Ypaia u I'epmanum crasar nepen FOHECKO
BOIIPOC O BKJIIOUEHUHM B CIHUCOK OOBEKTOB BCEMHUPHOTO HACIeaus >KHIOro kBaprama Ne 1,
pacMoIOKEHHOTO B JIEBOOEpEKHOW dYacTh ropona MarHutroropcka, cCuuTas, 4TO OH «ObLI
IJIOIIAAKOM  JUIi  AKCIIEPUMEHTOB  BCEMHUPHO-U3BECTHOIO  apXUTEKTOpa OJpHCcTa Mas.
CHOpoeKTUPOBAHHBII MM  COLIOpPOJ CTal YHUKAJIbHBIM HACICAUEM COUHAITUCTUYECKOU
3actpoitku» [1]. IIpomo 85 mer. Bpems skcmmyaramuu sxwmmma 0epér cBo€. OTCyTcTBHE B
ropoJie¢ CHEIHAMCTOB IO pECTaBpalliid apXUTEKTypHOTO HacleAuss M HEoOXOIMMOCTh
MOCTOSIHHO TOJIEPKUBATH 3aCTPOMKY B YAOBIETBOPUTEIHLHOM COCTOSIHUM B HAIUX CIIOXKHBIX
POCCHICKUX YCIOBHUSAX MPHUBEJIO K CYIMIECTBEHHOMY M3MEHEHHUIO apXUTEKTYPHOU CPEIbl KHIIOTO
KBapTajla U K PEKOHCTPYKLMH €ro 3JaHui. B pe3ynbrare ceroJHsAIIHEEe COCTOSHUE KHUIIOTO

kBaptama Ne 1 mmeer nApyroil BHI B CpaBHEHHHM C aBTOpPCKMMHU paspaborkamu. W 3xmech
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BO3HUKAET HCTOPUKO-apXUTEKTypHas mpobOiema. HykHO 1M BoccTaHaBIMBATh 3TOT >KUJIOU
KBapTaa B nepBo3saHHoM Buje M toraa npocuts FOHECKO BkIOYMTH €ro B CIMCOK Ipajo-
ApXUTEKTYPHBIX MAaMSATHUKOB MHPOBOTO HACIEICTBA COLUATUCTHYECKON SMOXH. A MOXKET OBITh
OCTAaBUTh 3TOT >KWJIOM KBapTal B TOM BHUJE, KAKMM OH CErOAHS CYLIECTBYET, HO IPHU 3TOM
ClIeyeT BOCCTAHOBUTb HCTOPUYECKYIO XPOHOJOTHI0 00 aBTOPCTBE BO3HUKHOBEHHS KHIJIOTO
kBaprana Ne 1 B MarHUTOropcke M yCTaHOBUTH B HEM OIOCT IIEPBOIO apXUTEKTOPA, CO3/1aBLIETO
COLIMAJIMCTUYECKYIO apXUTEKTYPY.

®opMaIbHO CTPOUTENBCTBO Hayainoch ¢ 29 wmwouasa 1929 roma, xorja HadaJbHUKOM
CTpoUTeIbCTBAa Maruutoropcka Obl1 HazHaueH Banum AnekcanapoBud CMonbsauHOB (Cepreit
CMOJIBHHKOB), KOTOPBIA 10 3TOro ¢ 1924 roma pabortam B MockBe HadanbHHKOM [ Hmpomesa
CHK PCO®OCP. BxirounBIIMch B paboTy, OH cpa3y K€ COTJIAaCOBBIBACT MEpeaauy JAajbHEHIIero
MIPOEKTUPOBaHUSI MAarHuTOrOpcKOro METAJUTypruyeckoro 3aBoja oT Ypanl'unpomesa B
MockoBckuit ['mnpomes. Ilpu 3ToM CMOJBSHMHOB NPEKpPacHO MOHUMAJ, 4YTO YAApPHBIMU
TEMIIaMU TIOCTPOUTH METAJLTYPTHYECKUN 3aBOJ] 03 CTPOUTEIhCTBA KAlMTAIBHOTO SKUJIHINA
HEBO3MOKHO.

Ha crpoutensctBe 3aBoma yxe paborano 6500 MyxuuH ¥ skeHIIMH. OHU KUK HE
TOJIBKO B MajiaTKaxX, HO ¥ B OOJBIINX MO IUIOMIAIM OJHOITAXKHBIX 3MaHuIX (0apakax) ¢ 3aj1bHON
wianupoBkoil mo 100-150 yenoBek B Kaka0M, KOTOpbIE OTAIIMBAINCH METAJUIMYECKUMU
«Oypxxyiikamuy». HeoO6xomuMo ObLIO CPOYHO CTPOUTH HOBOE KWIMINE B BHAEC padovero
COLIMAJIMCTUYECKOTO TNOCENKAa NPH METaUIypru4ecKoM 3aBoJe. XOpOLIO 3Has IIPOEKTHBIE
opranu3zanu Mockssl, CMOJIBSIHUHOB BO BpeMsl O4epeIHOro npuesaa B Mockosckuil I 'ummpomes
MOMIEN B TOJIBKO YTO CO37aHHBIN 28 ceHTAOps 1929 roga MOCKOBCKUN MHCTUTYT «I OCITPOEKTY,
KOTOPBIM MPUCTYNUI K MPOEKTUPOBAHUIO M€HEPATbHBIX IUIAHOB COLIMATUCTHYECKUX TOPOJOB U
pabouux MOCENIKOB, a TAKXKE pa3pabOTKe NPOSKTHON TOKyMEHTALUHU JJIs1 HOBOCTPOEK.

B uyucne mnepBbIX COTPYAHUKOB WHCTUTYTA, KyJa MPHUILIM H3BECTHBIE APXUTEKTOPHI
Mocksel, npumién u npodeccop BXYTENHa Cepreii Eroposuu UYepnsbimeB. OH ocTaBuI
MIPenoaBaTeNbCKyI0 JIeATeIbHOCTh B KaHyH mpeoOpasoBanus BXVYTEWMHa B apxurekTypHO-
crpoutenbHbld HHCTUTYT (ACH) 1 cTan paboTaTh B CEKTOPE IUTAHUPOBKU HACEIEHHBIX MECT.

C HuM B okTsa0pe 1929 roga u cocrosack Bctpeda CMOIBSIHUHOBA, KOTOPOMY YJAl10Ch
yroBoputh Cepres EropoBuda cpodHO B34TbCs 3a pa3pabOTKy reHepaJbHOro IlaHa pabouero
nocénka Ha 50 ThICAY JKHUTENIEH IPU METALTypru4eckoM 3aBoge Marauroropeka. [Ipuesxan nn
Yepneies oceHpro 1929 rona B MarHuToropck 1oka HEM3BECTHO, HO BPSAJ JIM, IOCKOJIBKY YK€
B aexadpe 1929 roaa, T.e. yepe3 TpU MecsIa, YEPTEXKU IeHepaIbHOTO MJIaHa pabouero mocénka

JIerJIi Ha pabouuii cToN HadabHUKa MarauTtoctpos [2].

119



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

A B suBape 1930 roma C.E. Yepubimés u B.A. CMOJIBIHMHOB JOKJIAbIBAIA CBOM
IIEPBbI T'€HEPANBHBIA IUIAH JKAJIOM 3acTpOMKM Marmuroropcka AUPEKUUH HMHCTUTYTA
«ocnpoexT». B wurore mpoekt Obut yrBepxkacH [3]. CenureOHAas TeppuUTOpUS B IMPOEKTE
npezcTaBisiia co00il ypOaHUCTHUECKYIO CTPYKTYPY, KOTOpasl paclojokuilach Ha J€BOM Oepery
peku VYpaa B IOr0-BOCTOYHOM CTOpPOHE OT LEHTPaJIbHOIO BXOJa Ha TEPPUTOPHUH
MeTaJITypruueckoro 3aBoaa. Ha npeazaBoackoi moniaayn CTpouIach FOCTUHUILA U 3/1aHUE TS
aJMUHUCTpauy 3aBoja. OT wiomaan K paboyeMy NOCENKY HaMe4aoCh MPOJIOKHUTH IIHUPOKYIO
TPAaHCHOPTHYIO Maructpaib. CeroaHs 3to npocnekt Ilymxkuna. 3acTpoiika ObuIa OpraHu30BaHa
CHUCTEMOM JKWIBIX KBapTaloB B BHUJAE MPSAMOYTOJbHUKOB, pa3JeNEHHbIX O03€JICHEHHBIMU
OynbpBapamu. Kaxkaplii 1101 KBapTall B CBOKO OYepelb ObLI pacuJICeHEH Ha JIBE€ 30HbI IIPOJIOJIBHO
pacnojio)keHHOW mnemexoaHon yauuedl. Ho 3TOT NMpoeKT pacKpuTHUKOBAI HApKOM (PUHAHCOB
PCOCP H.AMumoTHH ¥ TPEeAoXKWI MPUOCTAHOBUTH €ro pealu3allvio, Moka He OyneT
npoBeéH BeecorosHblil KOHKYpC, IporpaMMmy KOTOPOTo peru pa3padoTaTb OH caM.

Ilepass 3mma 1929-1930 roma mokaszajma BCe CIOXKHOCTH ObITa CTpOUTENEH
Maruutoropcka. JKamoObl Ha yClOBHS IpPOXXKMBaHUS B MajarkaXx © B  OJHOATAXKHBIX
KOMMyHanbHBIX Oapakax gouum jno LUK BKII(6) u B ¢eBpane 1930 rona B Marnutoropck
npubbia komuccus BLICIIC, xotopyro BosrmaBun wieH [lomut6ropo LK BKII(6),
ynoiaHoMmoueHHbli CHK CCCP Hapkomara tspxénoit npomsinuieHHocTH WU.B. Kocnop. C Hum
npubbut S.II. [Muar, nocrarouno Onuskuii k M.B. Cranuny OosblieBUK M paboTaBIIMK B
«HoBocranuy, Kyna Bxoania opranuzanus «Marauroctpoit». Iloka paborana komuccusi, 6110
peurero B mapte 1930 r. opranuzoBatb Beecoro3Hblit KOHKYpe «Marauroropbe» Ha pa3paboTKy
reHepaJibHOTO TlaHa pabodero mocénka Ha S50 Teicsu kutenei. Hazpanme «Maraurtoropbey»
OBLIO B34TO M3 Ha3BAaHUSI MarHUTHBIX TOp B MarHuToropcke, KOTOpble BKIIOYAIU MATh BEPIINH:
Arauy, ¥Y3sauKy, ExxoBky, JlansHioro u Manyto [4].

IIporpamMmMa Bcecoro3HOro KOHKypca MOJIOKHTIA B OCHOBY I'PaZOCTPOUTENBHON €IMHUIIBI
reHepalbHOro IIaHa pabodyero COLMAIUCTHYECKOTO MOCENKa >KUIYyI0 KOMMYHY, B KOTOPOH
0000mIecTBIsUIaCh OBl KYJIBTYPHO-TIPOCBETUTEIbHAS W OBITOBAs XKM3HHL KOMMYyHapoB. B mae
1930 roaxa Obla opraHn3oBaHa BeICTaBKa MpoekToB. Ha koHKypc Ob10 npeacrasieHo 17 pabor,
B TOM YHCIIE MATh 3aKa3HBIX, CPEIU KOTOPHIX OBLI MpEACTaBJIECH I'eHepalbHBINA IJIaH paboudero
nocénka, paspadorannsiii C.E.YepHbimésiM B ssHBape 1930 r.

K »sTomy BpemeHHM OBUTM MOATOTOBJIEHBI BHIBOJABI MO padoTe (PeBpabCKO-MapPTOBCKOM
Komuccuu, kotopyto Bosriasisl M.B. Kocuop. Onum nernmu B ocHoBy llocranoBnenns LK
BKII(6) «O pabote mo nepectpoiike ObITay, KoTopoe OblIO yrBepkaeHo 15 mas 1930 r., a 29

Mad rasera «HpaBz[a» H3JI0KUJIA 3TO ITocTaHoBJIeHUE. «OTMETHB CYIHGCTBYIOHII/Iﬁ MaKCHUMaJINU3M

120



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

B I'PaJOCTPOUTEIBHBIX HAESAX APXUTEKTOPOB IO CO3/aHHUIO COLMAIUCTUYECKUX roponos, LK
MMOCTAHOBWJI, YTO MPOBEJICHUE ITHUX BPEAHBIX YTONMHYECKUX HAYMHAHUM, HE YUHUTHIBAIOIIMX
MaTepHabHBIX PECYPCOB CTPAaHbl U CTENEHb IMOJITOTOBICHHOCTH HACEIECHHUsS, NMPHUBEIO OBl K
rPOMaJHON pacTpaTe CpeACTB W AUCKPEAUTUPOBAIO CaMy HJICK COLHUAIUCTUYECKOIO
nepeycrpoiictBa Obitay [5]. Ilocme »storo IlocranoBnmenus IIK BKII(0) momnbiTku
HKCHEPUMEHTHPOBATh NPU pa3pabOTKe HOBBIX (POPM PACCENICHUS KHUTEIEeH B COIUATUCTHY €CKUX
ropojiax ObUTH MPEKPaIICHEI.

YuuteiBas Tekct 3Toro IToctanornenus LIK BKII(6) «O pabore mo nepectpoiike ObITay,
A.B. JIlynauapckuii u H.A. MwioTuH, BO3IJaBISIIOMIKE KIOpU Bcecor3HOro KoHKypca
«Marnurtoropse», B koHue mas 1930 roga moaBenn uToru KoHKypca. OHHM pELIWIH, YTO
IIPOEKTHI «HE OTBEYAIOT IOJHOCTHIO TPEOOBAHUSIM KOHKYPCHOH MPOrpaMMbl», IIO3TOMY IEPBYIO
peMuI0 HUKTO He nosyuwii [6]. Ho UepHbIEBY peKOMEHIOBAIM B KaYECTBE IKCIEPUMEHTA B
OJTHOM M3 €ro KBapTajoB Oyaymiero MarHuTOropcka MCIOJb30BaTh pa3pabOTaHHBIE CHCTEMBI
pacceiieHuss M OPUHATH JJs JajbHeHIIed NnpopaOdOTKU NpPEACTABICHHBIE THUIbl JKUJIbS, Kak
«UCKIIIOUUTENBHO HHTEPECHYID U  MOJOXKHUTEIbHYI0 HJCH, IOJHOCTbIO OTBEYAIOLIYIO
MOCTaBJICHHOM JIEHHHBIM 3a/1aue COLMAIIUCTUYECKOTO pacceneHus» [7].

1 mionsa 1930 r. Baguma AnekcanapoBuya CMOJIbSIHUHOBA CHHUMAIOT C JOJDKHOCTH
HayaJlbHUKA CTPOUTENbCTBA MAarHuToCcTposi, M yHpaBisioluM Ha3zHadaercs SIkoB IlaBioBuu
[Imuar. OH CPOYHO PEKOHCTPYUPYET IUIAHUPOBKY CYLIECTBYIOIIMX 3aJIbHOTO THUIA OapakoB Ha
KOPHJIOPHYIO, U HOBBIE Oapaky Haualdl CTPOUTHh KOPUAOPHOTro TUia. B ogHOM 13 Takux OapakoB
xw1 aBTop 3Tou ctarbu. Cepreit UepHpiués npuso3ut u3z Mockssl S.II. [IMuary nBa cBoux
npoekTa. [lepBblii mpencTaBisy cO00M NBYXAITaAXKHOE 3/IaHHWE CEKIIMOHHO-KOPUIAOPHOTO THIIA.
Ero nmpuMeHn M mpu CTpOUTENHCTBE KUIBIX JOMOB B HOcEnke «bepé3km» s MHOCTPaHHBIX
CHenuanucToB. BTopoit Obl1 UCHOJIB30BAaH B IEPBOM KWJIOM KBapraie. OTo ObLIO
YETBIPEXCEKIMOHHOE YETBIPEXITAKHOE 3[aHUE, C HU30JIMPOBAHHBIMU KOMHATaMU, KYXHSIMU U
caHy3l1aMH. BbIIO pemIeHo co3/1aTh CTPOYHYKO 3aCTPOMKY 3TOro KBapraja, U YCTAaHOBUTH 12
KHWIbIX JIOMOB HEPIEHAUKYISIPHO K MEIMIEXOHON IIEHTPalIbHON yIUIE, COPUEHTHPOBAB TOPIIBI
3MaHUi Ha IOT W ceBep. bmaromaps OmaroycTpoHCTBY MABOPOB Tiepeln 3AaHHUSIMH, ObLIa
OpraHHM30BaHa OYEHb YJ0O0HAs W MpEeKpacHas AJis MPOryiaok ynuia. K cTpouTensCTBy mepBOro
KUJIOTO ToMa npuctynmwid S urias 1930 roga, o 4yem yznocToBepsieT MpaMOpHas JI0CKa Ha €ro
dacane. K xonmy centsaops 1930 roga ObUTH CIaHBI B OKCILTyaTaIyio Kuibie joMa. [Ipencrosiio
MPOJIOJKUTh CTPOUTENBCTBO KUJIOTO KBapTasa.

ITpoexTupoBanue rexHepanpbHoro ruiaHa Marauroropcka ¢ ceHTsOpsi 1930 roga Sxos

[TaBnoBuu HImuar nepemaér u3 ['ocnpoekta B ['mnporop HKBJI PCOCP [8]. Ilo 3amanuto
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INocrmana CCCP I'unporopy, rae ctan padorats C.E. UepHbImER, MOPyUE€HO BBIOJIHUTD MPOEKT
neBoOepexbs 10 25 Hosiopsa 1930 roxa. Pabora Oblna crenana B CpoK, MOCTIE YETro OH B3sUICS 32
IPOCKTHPOBAHNE TE€HEPATHHOIO IJIaHa MPaBOOEPEKHOT0 MarHUTOropcka u 3aBepuini padboTy B
mapte 1931 roaa. Ilocie storo YepHbIEB B3sJICA 3a MPOEKTHI MO PEKOHCTPYKIIMU MOCKBBI, B
YaCTHOCTH 3a 37aHue «/{nnamo» Ha yi. J[3ep>KUHCKOrO.

IexomOanky, kak u I'mmporopy, To >xe Obui0 Bhigano 3anmanue l'ocrmana CCCP Ha
POCKTHPOBAHNE TEHEPAJHHOIO IUIaHA JIEBOOEPEXKbsS MAarHuToropcka. OTHM JOJDKEH ObLI
3aHATHCS MpUexaBIMi B MOCKBY HeMelkui apxutektop DpHcT Maii [3]. C vum 15 urona 1930
roga ObLI 3aKIIOYEH JOTOBOP Ha MATHIIETHUHM cpok. DpHCT Maii obemian pa3paboTKy MPOEKTOB
HOBBIX COLIIOPOJOB Ha 0a3ze CTaHAapTH3aLUU CTPOUTEILCTBA C MPUMEHEHUEM TUIIOBBIX >KUJIBIX
nomoB. Jlnst Hero LlexkomMOaHK co3nan mpoeKTHO-TUIaHuPOBOYHOE Oropo. B okTsadpe 1930 roxa
OpHcT Maii ¢ konieraMu Bblexai U3 MOCKBBI, UTOOBI OCETUTh HECKOJIBKO ropo10B B [ToBomkbe
u Ha Ypaine. B Maruutoropck oH npuexan B Hosiope 1930 roaa, utoObl yBuaeTh MarHuTky u
nocenuTh B nocénke «bepé3km» cBoux coTpyaHukoB. Cam jxe BepHysCs B MOCKBY, 4TOOBI
BcTpeTuThess ¢ CepreeM UepHBIIEBBIM M JIOTOBOPUTHCS O pazpadotke Hooro [IAIT mo
3aBEpIICHUIO CTPOUTEIHCTBA KUIOrO KBapTana Ne 1, cTpoUTeIbCTBO KOTOPOTO JJIHIIOCH JI0
oTbhe3/1a HeMelKuX apxutekTopoB B 1934 roay uz CCCP, HO Tak 1 He ObLIO 3aBEPIICHO.

Takum oOpa3zom, Henb3sl cuuTaTh JpHCTa Mast aBTOopoM >kujoro kBaptana Ne 1. Drto
TBOpeHue apxurektopa Cepres EropoBuua YepnbiméBa, a OpHcT Maii Tonbko aopadoTan
npoekT YepHbII€Ba, MOBTOPUB €r0 CTPOUYHYIO 3aCTPOMKY, M YCTAHOBHJI IO AaHAJOTUU CBOU
TPEXAITAXHBIE CEMUIOAbE3IHbIE JKWJIbIE JIOMa C KBapTupamu Oe3 KyxoHb, mkony D3C,

CTOJIOBBIE Ml MAara3uHsbl [7], MOJyYUBIINE CPEIN HACEICHUS Ha3BaHUE «HEMELIKUEY.
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AHHOTamMsA: B CTaTbe MPOBOJAUTCS KPAaTKUH aHAIU3 apXUTEKTYPHO-TIPOEKTHOTO IMPEAIOKEHUS
[0 Pa3MELICHUI0 YHHUKAJIbHOTO TPAHCHOPTHO-NPOMBIIIJICHHOTO COOPYXEHHS C TNPUMEHEHHEM
OOMBIIETTPOIETHON KOHCTPYKIIMH B aBTOTPAHCIIOPTHOM 30HE T. MarHUTOropcka.
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APPLICATIONS OF LARGE-SPAN STRUCTURES IN THE PROJECT OF
TRANSPORT COMPLEX OF MAGNITOGORSK

Abstract: This article provides a brief analysis of the architectural project proposal for placement
of unique transport and industrial buildings with large-span structure in the trucking area of
Magnitogorsk.
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Wnen npoekToB 0 MepeKpbITHH O0JBIION FOPOJCKON TEPPUTOPUHN HA CETOAHSIIHUN JI€Hb
HE SIBJISIFOTCSI HOBBIMH, 1I€JIECO00Pa3HOCTh MOAOOHBIX MPOEKTOB 0OOCHOBAHA PSAOM MPHUUYUH: OT
HKOJIOTHYECKUX U ICTETHYECKHX 10 (PYHKIIMOHAIBHBIX, TEXHOJIOTUYECKUX H TIP.

Pa3BuTHe KpyNHBIX TPAaHCHIOPTHBIX Y3JI0B U 30H — OAHA M3 BAXHEWIIMX 3amad i
(GYHKIIMOHUPOBAHUSI KPYIHBIX TOPOJIOB B COBPEMEHHBIX COIIMAIbHO-3KOHOMHUYECKUX YCIOBHUSX,
TPAHCHOPTHAas IMpolOiieMa B KOTOPBIX A0 CHX IOp SBISETCS NPUOPUTETHBIM HAalpaBIEHUEM

pa3BUTHi, U TpeOyeT HOBBIX NOAXOMOB M pemieHud. CerofHs CyIIeCTBYET MHOXKECTBO
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KOHIENUMIH M TPOEKTOB IO OpraHu3alMd TPAHCIOPTHOW HMH(PPACTPYKTYpbl TOPOOB,
NEeperpyKEHHbIX TTOTOKOM aBTOMOOMJICH Ha MarucTpayiix U XaOTUYHOM MApKOBKOH B CHAJBbHBIX
paliOHaxX C HApPYLIEHHOM 3KOJIOTMEW OT BBIXJOMHBIX Ta30B, HO CHUTyalHUs, K COXAaJICHUIO,
U3MEHSETCA TOJIBKO B OTPULATENBHYIO CTOpOHY. Ilo Hamemy MHEHHIO, OJHOW M3 IJIaBHBIX
IPUYMH — 3TO HENOHMMAaHHE KOMIUIEKCHOCTU JAaHHOW MpOOJeMbl, U ITOBCEMECTHBIC THUIIOBBIE
peuieHusl ¢ MCIOJb30BAaHUEM CTaHAAPTHBIX CXEM, PETYIMPYIOIIUX TOJIBKO JBE OYEBHJIHBIC
CTOPOHBI — BHYTPUIOPOJCKOE TPAHCIIOPTHOE ABUKCHUE U IIAPKOBKY.

B paccmarpuBaeMOM HaMM IIPOEKTE€ aBTOTPAHCIOPTHOIO KOMIUIEKCA ropoja
Maruuroropcka npeajiaraeTcs pajiuKalbHO HOBOE PEIICHHE CTPATErH4eCKOro yperyaupoBaHus
BCEH TOPOJICKOI TpaHCTIOPTHOW MH(MPACTPYKTYPHI KaK Ha TPaOCTPOUTEIHLHOM YPOBHE, TaK U Ha
YPOBHE CO3/IaHUSl APXUTEKTYpHI, OOCITY)KMBAIOIIEH BCE TPOLECCHl, COMYTCTBYIOIINE
TPaHCIIOPTHOM HAarpy3ke Ha TEPPUTOPHIO.

CyTb JaHHOTO peIlIeHUs 3aKII0YaeTcs B TOM, YTOObI B OYKBaJIbHOM CMBICIIE pa302HAmMb
gecb 20podckoll mpancnopm no yeram WM 1o 30HaM. KoHLeHTpauus y3JI0B TOPOACKOro
TPaHCIOPTa, a TAKKE CKOIJIEHHME TPAHCHOPTHBIX 30H Ha nepudepuu ropoja, HeE MPOCTO
PaBHOMEPHO PacCHpeIe/IUT AAHHBIE 30HBI BAOJb TPAHCIOPTHBIX MAarucCTpajeil, HO W IMO3BOJMT
pa3MeCTUTh HMX B TYNHKOBBIX 4YacTAX TIOpPOAd, HAXOAAIIMXCS HA IPECEUYECHUU KPYIHBIX
TPAHCIIOPTHBIX Y3JIOB.

Yrto kacaTtenbHO apXUTEKTYPHOM COCTABIAIOIIEH JAHHOTO MOAXO0JAa, TO B TYMHUKOBOM
30HE, PACHOJIOXKEHHOM BOJIM3M TPAaHCIOPTHOW pa3Bs3KW MM Ha IEPEKpecTKe, Mpeanaraercs
OpPraHu30BaTh MOJHBIM LUK 0OCITY)XKMBAaHUS, PEMOHTA, XPaHEHUs, peau3alliH, yTHIH3aLUuU
MHIUBUAYAIBHBIX U OOLIECTBEHHBIX TPAHCIIOPTHBIX CPEJICTB.

B ropone Marnutoropcke nogo0HONH TeppUTOpUEN MOKET CIIYKUTh aBTOTPAHCIIOPTHAs
30Ha Ha NEPECEYEHUM KPYIHBIX ropoackux maructpaieit: ynun Coserckas u Tpyna. Cerogns
Tam, Ha Tuomaau Oosee yeM B 20 ra, MOMHMO TPAaHCHOPTHOH 30HBI OpPIKOHUKUA3EBCKOTO
pailoHa, pacMoNOXWINCh CKIAJACKUE TEPPUTOPHH, TOPrOBbIE MAaBUILOHBI, OaHK, PBIHOK,
3ampaBKu U MHoroe apyroe. MHdpacTpykTypa JaHHOW TEpPPUTOPUHU CETOJHS COOTBETCTBYET
KaTeropuu TPAHCIOPTHO-TOPTOBO-CKIAJACKONH € IIMPOKUM pPAaTUycoOM OOCITYKUBaHHS, Ha
KOTOPOM PAaCIIOJIOKEH KPYITHEHIINI rOPOICKOM PBIHOK cTpoiiMaTepuaios (Puc. 1).

[IpennoxeHnHas HaMu uzest pa3BUTHS aBTOTpaHcnopTHOro komiiekca (ATK) ¢ Toprosoii
dbyHKIIMEW Ha TeppuTOpuHU OBIBIIEro crernaBToreHTpa BA3, Obuta omoOpeHa agMuHUCTpaIueit
NPEANPUATHS, HO pealud 3KOHOMMYECKOIO Pa3BUTHUsS TIOpOJa, HE IO3BOJIMIMA PEalnu30BaTh

HOHYMHHHHapHHLIﬁ ITPOCKT. B xonme panpHeiiero Pa3BUTHA TCPPUTOPUU KOMIUICKCA, TaM
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Puc. 1. Teppuropus aBToTpancrnoptHoro komiuiekca (ATK) Ha cuTyallMOHHOM IITaHe
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Puc. 2. Cxema 3onupoBanue ATK B cucreme ropoaa

chopMupoBanach OJHA U3 KPYMHEHIINX TOProBO-CKJIAJCKHX 30H TOpoja, HO 3aCTPOMIIMKU HE
OTKa3aJiCh OT TIEPBOHAYANBHO TPEIJIOKCHHONH HaMHM KOHIICTIIIMK CIUIONTHOW (hacagHOU
3aCTPOMKHU BJIOJIb OCEBBIX Maructpaneil. Mnes co3manus coopyxeHHs, 0OBEAUHSIONIETO MO
00JIBIIETIPOSIETHON KOHCTPYKLIMENH HECKOIBKO KPYIHBIX (PYHKIIMOHAIBHBIX 30H, OXBAThIBAIOIIUX

BECh CIIEKTp YCIyT TPAHCHOPTHOW WHQPACTPYKTYyphl 3HAYUTEIBHOM YacTH TOpoja: OT
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COL[MAJIBHOTO JI0 AJIUTHOIO OOCIIYy’)KMBAaHUS HACEJIEHUs, MO Pealu3alii, XPAHEHUIO, PEMOHTY,
WCIOJIb30BAHUI0O W YTWIM3AIlMM TPAHCIOPTHBIX cpeactB (Puc. 2-3), moka ocraercst He
BOCTPEOOBAHHOM B peajbHON IIPAKTHKE.

Ha cerogusimnmii 1eHb, M0100HBIX pealn30BaHHbIX IPOEKTOB B MUPOBON MIPAKTHUKE MOKA
YTO HET, HO BO3MOXXHO BCKOpE, OJOOHBIE KOMIIJIEKCHI MOT'YT MOSIBUTbCS UMEHHO B Poccuu Ha
BBIE3/IE U3 KPYNHEWUIINX U MEPErpyKEHHBIX TPAHCIIOPTOM T'OPOJOB, Takux kak Mocka, CaHKT-
[lerepbypr, ExatepunOypr. Ilo Hamemy MHEHHIO, MOJOOHBIM  KOMILJIEKCOM  JJIst
JaTbHOOONIIMKOB M aBTOTYPUCTOB, CIEAOBaNO Obl CHAOAMTH MOIBE3/bI, K IIOKAa €lle He
peanr30BaHHOM MOCTOBOM nepenpase uepe3 KepueHckuii mposuB.

Coopyxenune ATK 1mo BHEIIHUM XapaKTEPUCTHKAM COOTBETCTBYET KPYIHBIM OOBEKTaM
TPAHCHOPTHON HMHPPACTPYKTYPHI — ad3pOIOPT, adPOBOK3aI, TPAHCIIOPTHBIA TEPMUHAI WU K/1

BOK3alJl. HHHaMHKOﬁ q)OpM MMOAYCPKUBAKOTCA HPOHCCChI, KOTOPBIC IMPOTCKAOT BHYTPU — 3TO

Puc. 5. YOxusiii pacag ATK, Bux co ctopons! yi. Tpyaa
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MIOCTOSIHHOE JIBIKCHHE W TEePEMEIICHUE TPAaHCIIOPTa U JIIOACH, MPUYeM B3aUMOJICHCTBUE ITHX
JIBYX IMOTOKOB MaKCHUMAJIBHO Pa3BECHO /s oOecrieueHus: 0€30macHOCTH.

DaKTUYECKH, TAaHHOE COOPYKEHHUE COCTOUT TOJIBKO M3 OOJBIICTIPOJICTHOW KOHCTPYKITUU
U IPOTSDKEHHBIX (acanos (Puc.4, 5), mpeoMIsommxcs B HEHTPATLHON 4acTH 00beKTa, 00pa3ys

YIJI0BOM BhIpE3 C BUTPAKHOM KOHCTPYKLIMEH, BHYTPU KOTOPOM pa3MellleH aBTOCaIOH.

¥i. Tpyoa ot o' S ' s ———

= =

H

% 1|8
H

[3)

Puc. 6. BapuaHTbl KOHCTPYKTUBHBIX CXEM CTE€PIKHEBBIX IIPOCTPAHCTBEHHBIX KOHCTpYKIMi At ATK ¢ nponeramu ot 30 1o

200 M. OntumanbHEI Moays 120x120 m

Bce coopyxeHne JepKUTCS Ha LEHTPaIbHO-OCEBOW pAcCIOpPHOM KOHCTPYKIIMH,
dbopMupyrolIell aTpuyMm, ONUparolieiics Ha HECYIUH ONMOpPHBIA TpyOOOETOHHBIN cTepkeHb [3],
BOKPYI' KOTOPOI'O 3aKpy4MBAaeTCsi aBTOMOOWJIbHAS pamMma M yXOJAWUT Ha IOA3EMHBIH ypPOBEHb
napkuHra. OcTajabHOE TEpPEeKphITHE MPEACTaBIsAeT CO00H NPOCTpaHCTBEHHYIO (epMmy HIU
CTEP)KHEBYIO KOHCTpPYKUMIO [2] Ha omopax ¢ marom 24 wm. Illar mexny Hecymumu
KOHCTPYKIUSIMA ObUT BBIOpaH C Y4eTOM ONTHUMAJbHOW CXEMBbl ISl  CTEPIKHEBBIX
MPOCTPAHCTBEHHBIX  KOHCTPYKUUH  (cTpykrypHbix 1mauT) (Puc. 6). Ha Bcio o1y
OOJIBIIETIPOJICTHYIO COCTaBHYIO KOHCTPYKLIHMIO HATSHYTa CBETONpO3payHas, TIepMeTHYHas
MeM6pana 1o TexHosnoruu «XAW ITOUHT» [6]. JJonoNTHATEIBHO, B IEPEKPHITHH OPraHU3yOTCS
3€HUTHBIE (POHAPU ISl HHCOJISLUU U IPOBETPUBAHUS.

B 1utane 00beKT uMeeT TpexdacTHyIo cTpykTypy (Puc. 7-8): B ieHTpe — riaBHOE 37aHHE
ATK ¢ MHOroypoBHEBBIM MapKHHIOM M TapaKHbIMH Ookcamu, npubauszutensHo Ha 800
MalmHOMecT, aBTocasioHoM, CTO st JIerkoBbIX aBTOMOOWJIEH C TOJHBIM LUKJIOM

obciyxuBanus u peMonTa 1 CTO nmnst rpy3oBuKOB. Tam e pacmosiokeHa aJIMUHHCTPAaTHBHAS
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Puc. 7. [1nan 1 ypoBus ATK na otmerke 0.000

Puc. 8. O6mmii Bug ATK u paspes mo ocu A-A

9acTh KOMIUIEKCA, TOPTOBBIN IIEHTP IS MOCeTUTENe aBTocanona. KOro-3anagHoe Kpbuio — 3To
COBPEMEHHOE TpaMBaHOE JENO C MOJHBIM IMKJIOM OOCTY)XHBAHHS XpaHEHHUS U PEMOHTA
BaroHoB. CeBepHOE KPBLIO — 3TO aBTOOYCHOE JENO M TaKCOMapK ¢ 3ampaBKoi. B mieHTpanbHOI

JaCTH KOMILJIICKCA PACITIOJIOXKEH aBTOHOMHBIH 3Hepro6n01< " pacnnpeacirMTeCIbHas MOACTAaHIWA.

CnMcox MCTOYHMKOB

1. Prone, I'. [IpocTpancTBeHHbIe TOKPBITHS: KOHCTpYKIIMKM ¥ METOIbI BO3BeeHUS. B 2-x
1./ [lox o6m. pen. I'. Pione; Ilep. ¢ nem. C.b. Epmonoga. T. 2: Metainn, miacTMacchl, KepaMuKa,
nepeBo. — M.: Ctpoituznart, 1974. — 247 c.: un.

2. Kpuman A.JI. O BmusHUU MacmTabHOro (DakTopa Ha MPOYHOCTH OCTOHHOTO sjapa

129



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

crane0eTOHHBIX AneMeHTOB // Apxutektypa. CtpoutenbctBo. O0pazoanue. — 2014, — Ne 2 (4).
—C. 28-32.

3. Kpuman A.JI. YHuBepcanbHas ¢GopMmyna Ijsl ONPENENeHUs MPOYHOCTH OETOHHOTO
sanpa TpyOOOeTOHHBIX KOJIOHH // Apxurektypa. CtpoutennbctBo. OOpazoBanume. — 2015, —
Ne 1(5). — C. 40-45.

4. T'oxapb-Xapmannapbsa W.I'. bonemenponernsie kynonsHbie 3manus / U.I'. T'oxaps-
Xapmannapbss. — M.: Ctpoituzgar, 1972. — 150 c.

5. CanpeikuHa H.A. OcHOBBI auHaMuyeckoro (opmooOpa3zoBaHUSI B apXUTEKTYpe:
VYyeonuk / H.A. Canpeikuna. — M.: Apxurtekrypa-C, 2005. — 310 c.

6. Texuomorus. be3rpaHuvHble BO3MOXHOCTH: TEKCTUIBHOE CTPOUTEIHCTBO B
coBpeMeHHo# apxutekType. — URL: http://www.taiyo-europe.com/ru/tekhnologija.html

7. Beceno A.B, IlepmsikoB M.b, Tpyokun U.C., Tokape A.B. CO0opHO-MOHOIHUTHAS
COCTaBHAs CBasi M TEXHOJIOTHUS ee u3roToBineHus // XKunuiunoe crpoutenbctso. — 2012, — Ne 11, —
C. 15-17.

8. IlepmsikoB M.b., ITepmsikoBa A.M. ApXUTEKTypHO-CTpOUTEabHOMY (akyiasrery —70 //
Apxurekrypa. CtpoutenbctBo. O6pazoBanue. — 2012. — Ne 1. — C. 9-17.

130



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

VJIK 747

A.A. XBOPOCTOB, ooyenm, doxmop nedazocuyeckux Hayk, npogeccop kagpeopul
0eKopamuBHO-NPUKIAOH020 UcKyccmea u mexuuieckou epaguxu, ®I'BOY BIIO
«Opnosckuii 2ocyoapcmeentulil yHugepcumemy, 2. Opén

JIN3AMH CPEJbI B COBPEMEHHBIX YCJIOBUSX. IPOBJIEMBI
ITPEIIOJABAHUA

AHHOTALIMSA: HpO(beCCI/IOHaJ'IBHBIe KOMITBIOTCPHBIEC TCXHOJIOTUX MOI'YT BO MHOI'OM U3MCHUTHL H
JOIIOJTHUTH yiKe CJIOKHMBIITYIOCA CUCTEMY O6y‘IeHI/I$1 CTynCHTOB-ILPBaﬁHepOB, pacinpuTh
06pa3OBaTCJ'IBHI>IC BO3MOXXHOCTH U ITIOMOYb ,Z[O6I/ITLCH 0oJiee BLICOKOTO NeaarornieCcKoro pesyjaprara.

KitoueBble c10Ba: KOMIBIOTEPHBIE TEXHOJOTHH, IW3allH CpeApbl, AKTYaJbHBIE METOJBI
[IPENOIaBAHMS, POJIEBBIE UTPBL, TPEXMEPHAsI PEKOHCTPYKLUS.

D.A. KHVOROSTOQV, Associate professor, doctor of Pedagogical Sciences, professor
of the department of Arts and Crafts and Technical Graphics, Orel State University,
Orel

DESIGN OF THE ENVIRONMENT IN THE MODERN CONDITIONS.
TEACHING PROBLEMS

Abstract: Professional computer technologies can change and add in many respects already
developed system of training of students designers, expand educational opportunities and help to achieve
higher pedagogical result.

Key words: computer technologies, design of the environment, actual methods of teaching, role-
playing games, three-dimensional reconstruction.

Hayuno-TexHuueckue wu3bickaHus koHna 20-ro — Havama 21-To BEKOB BO MHOTIOM
HU3MCHUJIN METOAUYCCKHUE MPOUCCCHI O6y‘IeHI/I$[ B BEICIIEH mIKoJie. BMecTe ¢ N3BECTHBIMU BCEM,
TPaJULIMOHHBIMHU, TPOBEPEHHBIMU (OpMaMH, METOAAMU U CpeICTBaMU OOyudeHHus, B y4eOHOM
mponecce TCIICPb Y4aCTBYIOT u WHHOBAIIMOHHBIC, KapJAuHaJIbHO HOBBIC METOAUKH.
«DIeKTPOHHBIE CpPEJCTBA OOyUEHUS YK€ SIBISIOTCA OO0s3aTENbHBIM KOMIIOHEHTOM YuYeOHO-
BOCIHUTATEIHLHOTO MIPOIECCa M OKA3hIBAIOT OOJIBIIIOE BIUSHUE HA BCE IPYTUE €0 KOMIIOHEHTHI —
nenu, cojepxkanue, ¢opmbl, wmetoael [1, c¢. 66]. VYaemss Ooyblioe BHUMaHUE
npodeccuoHaTbHBIM KOMITBIOTEPHBIM TEXHOJOTHSIM, HCIOIb3yEMbIM B COBPEMEHHOW yueOHOU
MOATOTOBKE JIM3aiHEPOB CPeJIbl, MBI UCTIONIB3YEM U TPATUIIMOHHBIE METOINKU. B MaHHOi cTaThe
paccMaTpuBalOTCs HEKOTOPBIE COCTABJISIONINE WHHOBAIIMOHHON CUCTEMBI O0yUeHUS CTYIACHTOB-
JU3aMHEPOB, KOTOPHIE MBI CYHUTAEM ONPEAEIIAIOIINMHU:

1. IIpoBeneHue poJyieBBIX NPOQECCHOHATHHO-OPUEHTHPOBAHHBIX HUIP C 3aKpEIUICHUEM

MOJIYYCHHBIX 3HaHPII>'I, YMGHI/Iﬁ W HAaBBIKOB Ha HPOCKTHBIX, MPOU3BOACTBCHHLIX U
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MPEeIIUIUIOMHBIX TpakTUKax. «PoseBble nmpodeccHoHanbHO OPUEHTUPOBAHHBIE WUIPHI FOTOBST
CTYJIGHTOB K aJanTallid B HOBOM KOJUIGKTHBE, 3HAKOMSAT C TEXHOJIOTMYECKUMHU U
MICUXOJIOTHYECKUMH OCOOCHHOCTSIMU BBIOpaHHOW Mpodeccuu, pa3BUBAIOT MPOGECCHOHATHHO-
3HAYMMBbIE KadyecTBay [2, c. 338].

2. [IpuBrneuenue K yueOHBIM 3aHATUSAM U IPOU3BOACTBEHHBIM IPAKTHKAM KOHCYJIBTaHTOB
Mo pa3pabaTbIBAEMBIM CEMECTPOBBIM, KYpPCOBBIM, HWTOTOBO-KBAUTH(DHKAIIMOHHBIM JIH3AiH-
npoektaM. KoHCynabTaHTaMH  SIBJISIFOTCS  CHEIMAIUCTBI  Pa3jMYHBIX  MPOodhecCHOHATBHBIX
npoduneil 3aneiiCTBOBaHHBIX B JU3allHE Cpeabl: IOPUCTHI, ICUXOJOTH, PYKOBOJIUTEIH U
pabOTHUKK AM3aHEPCKUX CTYAMH, MpodeccnoHalbHble XYT0KHUKH, CKYJIBITOPHI, Ky3HEIIbI,
BUTPAXUCTHI, PE3UMKH MO JIEPEBY, OpUTAJAMPBI CTPOUTEIBHBIX OpHUTad, SJICKTPUKHU, MAJSPHI,
MPOU3BOJUTENIN MEOENIH, KEepaMUYeCKOW IUIMTKH, 000€B, mTOp M T.I. Takum o0pazom,
CTyJIEHTaM-Iu3allHepaM eIle Ha CTaguu OOy4YeHHS PACKPBIBAIOTCS MHOTHE HIOAHCHI PaOOThHI
CpeIoBOro  Ju3ailHepa W TMPUBHUBAIOTCS HABBIKM NPO(ECCHOHAIBHOrO  OOLIEHUS €O
CICLMATUCTAMH, YYacCTBYIOIIMMU B BOIUIONIEHHWHU pPa3pabOTaHHOTO AW3alH-TIPOCKTa B
MaTepuaie. BHUMaHue K MOATOTOBKE JM3aifHepa MOAPOOHO M MPOPECCHOHATBHO YACISASTCS B
pabotax D.I1. YepnsimoBoit «I[loHsiTHe KoMdopTa B TOPOACKON cpeae: poib Au3aiiHa» [3] u
«DopMUpOBaHHE MPOEKTHOTO MBIIIIEHUS OaKajiaBpOB-AU3aiTHEPOB apXUTEKTYPHOH Cpelbl Kak
OCHOBHOTO 3JIeMEHTa MPO(PECCHOHAIBHOIO MBILIUICHUSD [4].

3. Yeprtéxnas, rpaduueckas, )KUBONMUCHAS W JEKOPATUBHO-TIPUKIIAIHAS TOJTOTOBKA —
HENPEeMEHHOe YycloBUEe (OPMUPOBAHUS MPO(EeCcCHOHANBHBIX KOMMIETEHIIMH W BCECTOPOHHEU
MOATOTOBKU  Oyaymiero au3aiiHepa cpeasl. [ns  dopmupoBanus mpodhecCHOHATBHBIX
KOMITETEHIIMM HeoO0XxoauMo: «V3ydeHne TBOpYECTBA BEAYIIMX MHUPOBBIX CIEIUATUCTOB B
o0nacTu XyAO0XECTBEHHO-ICTETUUYECKOTO OCBOCHMSI OKpyxkatomied cpenpl. Ilocemenue co
CTyJIEHTaMH MaMSTHUKOB ApXUTEKTYPHI, MPOEKTHO-XY10KECTBEHHBIX BBICTaBOK,
CIEIMAIM3UPOBAHHBIX CAJOHOB, APXHUTEKTYPHBIX CTYIUN, MPOEKTHO-TU3AMHEPCKUX OIOpO.
OOmepHast mpaktuka. [IpoektHas mnpaktuka. M3ydeHuwe, oOCYyX JeHHE M OIIEHKA MPOEKTHO-
rpagu9YecKux, MPOEKTHO-XYI0KECTBEHHBIX, KaK YI€OHBIX, TAK M TBOPUYECKUX PaOOT CTYACHTOB.
JlnaHas (COOCTBEHHO-aBTOPCKasi) MPOEKTHO-TBOpPYECKAs JEATENbHOCTh IO BOIUIOIICHHUIO
MPOEKTHBIX Pa3pabOTOK B peanbHbIE OOBEKTHI B MaTepUalie C HCIOJB30BAHHEM TPaIUIUI
PYCCKOTO UCKycCTBa» [5, c. 148].

N3BecTHbIE MHpPOBBIE XYIOKHHKH, Yy4Y€HBIE, TEJarord IMOCTOSHHO OOpamaimch K
BOIPOCaM PAa3BUTUSL U COBEPIICHCTBOBAHUS METOAMK IMPEToJaBaHUs H300pa3UTEIBLHOTO U
JNEKOPAaTUBHO TMPUKJIAJHOTO HCKycCTBa. M300pa3uTensHOe U JIEKOPATUBHO-TIPHUKIIATHOE

MCKYCCTBO BCET/a BXOJWJIM BaXHEHIIMMH COCTAaBHBIMHU YacTSMHU B JAU3aiiH cpeibl. [Ipobiema
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pa3pabOTOK COBPEMEHHBIX METOAUK OOyYeHHs HW300pa3uTeIbHOMY H  JICKOPAaTUBHO-
MPUKJIAHOMY HCKYCCTBY, B JIaHHOE BpeMs, TaK K€ 3HAuMMa W akTyainbHa. Hampumep,
B.M. benstit u  O.II. CaBenbeBa HCCIEAYIOT HaydHbIE OCHOBBI METOJIUKH OOYy4eHUS
M300pa3uTEeIbHOMY U IEKOPATUBHO-TIPUKIIATHOMY HCKYCcCTBY [6]. He MeHee BaXKHBIMHU OCTalOTCS
METOJIMYEeCKUE Pa3pabOTKH B 00JIACTH UCIOIB30BAaHUSI HAPOHBIX XYAOKECTBEHHBIX IPOMBICIIOB
B OOy4eHHMH HE TOJIbKO CTYIEHTOB, HO ¥ IIKOJHHUKOB. [lOATOTOBKA K BOCHPHUSITHIO
0CcOOEHHOCTEH HApOJHOTO MCKYCCTBa B COBPEMEHHOM JM3ailH OOpa3oBaHMU B JOBY30BCKOM
MOATOTOBKE TMOAPOOHO paccMmarpuBaercs ydueHbiMu [.A. ['opOynoBoit m O.I1. CaBenbeBoii B
HayyHOU paboTe «Meroauka U3y4yeHUS HAPOJIHBIX XYAO0KECTBEHHBIX IPOMBICIOB B
0011e00pa3oBaTeIbHON MIKOJIE C MPUMEHEHUEM pabodux TeTpaneii» [7].

Kak m B mpomuibIx BeKax B TOJTrOTOBKE COBPEMEHHOIO IU3aiiHEpa CEPhEe3HYI0 POIh
UTpaeT YMEHHE pHUCOBaTh rpaduuecKUMU MaTepuaniamH JeTalld, aKceccyapbl, MeOelbHbIe
TpyNIbl, UHTEPhEpHbIE M NaHAmadTHBIE ClieHbl. BrajgeHue HaBbIKAMH PUCYHKA BO MHOTOM
OTIpe/IeIISeT JaNbHEHIIee OCBOCHNE IPAPUIECKIMHU KOMITBIOTEPHBIMU IPOTPAMMaMH, Pa3BUBACT
ACTETHUYECKUE KadecTBa OynyIIuX au3aiiHepoB. Pemenuio 3tux mpobiem OoJblioe BHUMaHUE
ynenser A.C. XBopoctoB. B cBoux paborax «Mcmonb3oBanue cnenupuKkd pHUCYHKA B
MPUKIAJHOM HCKYCCTBE MJIi 3CTETUYECKOrO BOCIUTAHUS U XYJOXKECTBEHHOTO 00pazoBaHUs
ctyneHTtoB» [8] m «Cnenuduka pucyHKa B JEKOPATUBHO-TIPUKIATHOM HCKycCTBE» [9] OH
pacKpbIBaeT 3HaYEHUE PUCYHKA B COBPEMEHHOM 00pa30BaTeIbHOM IIPOCTPAHCTBE.

4. CryneHtam-nu3aiiHepaM HeOOXOJWMBbI TIyOOKHe 3HAHUS B O0JAacTH MCTOPUU
UCKYCCTB: «JIMYHOCTh apXMTEKTOpa MPOLUIBIX BEKOB 3HaYMMa TEM, UYTO KpoMe IiIy0ouailimmx
3HAHWUW CTPOUTEIILHBIX KOHCTPYKITUH, CONPOTUBIICHUS MaTEPHAJIOB, ITPOIIOPIIMIA OHA BKJIFOYAJIa B
ceOs TIPEKpPAacCHOTO XYAOKHHMKA, IPOCKTHPOBINMKA W Kak CceHdac TPHHATO TOBOPHUTH
«au3aiinepa». OMH YeIoBeK BT cOOOH 1eNblii MPOEKTHBIN HHCTUTYT. Pa3paboTka cTUIEBOTO
pelieHus 31aHusi co BceMH ¢acaaaMu, JIECTHUIAMHU, OOTaTeHIIMMH JBEPHBIMU TPYIIaMH,
MeOebi0, CBETHIIBHUKAMH, JKUBOIHCHIO, CKYJBITYPOH, akceccyapamH OCYIIECTBISUIACH MO
PYKOBOJICTBOM OJIHOTO UYEJOBEKa, a 3a4acTyl0 U WM OIHUM. APXHUTEKTOpPHI 00Jamanu
KOJIOCCAIbHBIMU 3HAHHMSIMH W YMEHHSMH HE B OJHON CTPOUTENHHON OOJAacCTH, a B CaMbIX
pa3nuuHbIX cepax. DTo OBUIM yHUKAIbHBIC, YHHBEpCaJbHBIE MacTepa CBOEro Jena.
Co31aBanock eiHOE, 3aBEPIICHHOE TIeNI0e — apXUTEKTypHO-UHTEephepHast cpena. [IpoagymanHoe
€IMHCTBO apXUTEKTYpHOTO oOpa3a (acaloB M CTHUJIIEBOTO PEUICHUS WHTEPHEPOB MpEBpaIialid
3/1aHMe B HacTtoAwmui meaesp» [10, c. 493].

5. TBopueckoe Hauano B mpolecce 0O0ydeHus — MpUMEeHsIeMoe HaMH y4eOHOe 3aJaHue —

TpexXMepHasi peKOHCTPYKIINS UHTEPbEPHBIX KAPTUH M3BECTHBIX XYI0KHUKOB. JIeHCTBUS MHOTHX
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CIOXKETOB CBOMX KapTHH XYI0KHUKHU Pa3MEILaId B HHTEPbepax pa3IMYHbIX HCTOPUYECKUX DIIOX.
Mebenb, akceccyaphbl, IITOPHI M JETaIH UHTEPbEpa YUaCTBOBAIM B JICHCTBUH, IIPOUCXOISIIEM Ha
KapTUHHOM ITOJIOTHE. Kpome CBOMX XYI0KECTBEHHBIX JOCTOMHCTB MHOTME KapTUHBI II0KA3aJIUCh
HaM MHTEPECHBIMU U B IUIAHE MHTEPHEPHOIO MPOEKTUPOBaHMs. PEKOHCTPYKIIMSA HAllMCAaHHBIX U
HapUCOBAaHHBIX B KaPTHHAX MHTEPHEPOB MOXKET IIOMOYb CTYICHTAM B OCBOCHHMH CIIELIHATIBHBIX
XyIOKECTBEHHBIX JIUCLUUILIMH. Hampumep, peKOHCTpyKLMs HMHTEpbepa KapTUHBI Jlynmku
[Mpemanmu «Opmutax. lanmepes QuraMaHICKON KUBOMHCH», TOMOTJIA CTYJACHTaM OCBOHTH
IIEPCIIEKTUBHBIE IIOCTPOCHUS B HAYEPTATCIBHOM T'E€OMETPUM, H3MEHEHHUE pPaCIOIOXKEHUS
UCTOYHUKOB OCBELLIECHMS], TOHITh OCOOCHHOCTH 00pa3oBaHUs OJMKOB U peduIeKCOB, 3aKPENUTh
3HaHUS B TEOPHUM TEHEW. [[BeTOBBIE HACTPOMKH JTHEBHOIO M BEYEPHErO OCBELIEHUS HAIJISIHO
MIOKa3aJIM U3MEHEHHUsI KOJIOPUCTUYECKOM TaMMBbl PpEKOHCTPYHPOBAHHOIO HHTEphepa. IlocTpoeHune
CJIO’KHBIX MpOo(uiIel MOJIJUHIOB U KaJI€BOK MO3BOJIMIIO Ha NPAKTUKE M3YUUTh CIOXKHBIN pa3aen
HOJIMTOHAITLHOTO JIOQTHHIOBOr0 MozenupoBanus B mporpamme 3D studio Max.

Cucrema ¢dopmupoBaHusi TNPOPECCHOHANBHBIX KOMIIETEHIIMA M  BCECTOPOHHEH
MOJTOTOBKH CTYJCHTOB-IN3aHEPOB CPEeAbl K MPOEKTHON JESITEeIbHOCTH, pa3paboTaHHAs HAMH,
IIO3BOJIMJIA NTOJIYYUTh KOHKPETHBIE NIEJarOTMUECKUE U TBOPUYECKUE PE3YJIbTaThl U JOKa3asa, 4To
CYLIECTBYEeT peajbHas BO3MOXKHOCTb HCIOJIb30BaTh Oorareiiliee Haciaeaue MHPOBOM
XyJI0KECTBEHHON KYJbTYpHl IPHU MPOEKTUPOBAHUM OKpYXkaromen cpenpl. IlomydeHHpli HaMu
OMBIT Jajl BO3MOXKHOCTb MOJTOTOBHUTH B MEYaTH M ONMYyOJIMKOBaTh psAl MoOHorpaguil, yuyeOHO-
METOAMYECKHX MOCOOUH, Hay4yHbIX craTeid. PopmMupoBaHue MPOPECCHOHATBHBIX KOMIETEHIUH
TpeOyeT oOT menarora OOBEAMHEHHS BCEX pa3HOOOpa3HBIX COCTABJIAIONIMX B €AWHOE
coJlep)KaTeNbHOE IIeJloe: CIeUUu(UUYECKOe CoJIepKaHue, OObEeIUHSIONIee TpaJuLMOHHbIE,
IOpUBBIYHBIE JJIi HAac TEMbl C HWHHOBAIIMOHHBIMM MpPENJIOKEHUSAMHU; SPQPEKTUBHbIE U
HEeCTaHAApTHbIE (OpPMBI, MNPUEMBI U METOJAbl OOY4YEeHHUS M BOCHUTAHUS CTYJEHTOB,
MOATOTaBIUBAIOIINE UX K COBPEMEHHBIM, PEAIIbHBIM YCIOBUSAM ACATEIBHOCTH I10CIE€ OKOHYaHUS

yueOHOro rnpoiiecca Ha (pakyabTeTax.

Cnmcoxk MCTOYHMKOB

1. XBopocroB J[.A. ®opmupoBanue MpophecCUOHATbHBIX KOMIETEHUUH Yy CTYICHTOB
HalpaBJIeHUH MOJITOTOBKH «IM3aiiH» B XOJI€ OCBOEHHUS MPOEKTHBIX TexHojorui // European
Social Science Journal (EBponeiickwuii )xypHan coruanbHbIX HayK). — 2014. — No 2 (41). — Towm 1.
—C. 66-72.

2. XsopoctoB JI.A. VYcnoBus QopmupoBaHus NpopecCHOHATBHBIX KOMIIETEHLIUH

CTYACHTOB B IPOIIECCE OCBOCHUS MPOCKTHBIX TEXHOJOTHH // YueHble 3amucku OpIoBCKOTO

134



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

rocyJapcTBEHHOro yHuBepcutera. Hayunbsiii sxypHan. Cepus: ryMaHUTapHblE U COLUAJIbHbBIE
Hayku. — Ne2 (52). — 2013. — C. 337-341.

3. Yepusmmosa J.I1. Ilonstue komdopra B TOPOACKOH cpeae: ponb au3aiiHa //
Apxutekrypa. CrpoutenbctBo. O6pa3zoBanue. — 2015. — Ne 2 (6). — C. 124-129.

4. YepusimoBa .01, I'puropre A.Jl. dPopmupoBaHHE MNPOECKTHOTO MBIIIICHUS
0akanaBpOB-IU3aHEPOB APXUTEKTYPHOU Cpeabl KaK OCHOBHOTO 3JIEMEHTa MpOQeCcCHOHATBHOTO
MmbinuieHus // Apxutektypa. CtpourensctBo. O6pazoBanue. — 2014. — Ne 1 (3). — C. 342-346.

5. Khvorostov D.A. Use of traditions of the Russian art in teaching of the environmental
design // MexnyHapoaHas HaydyHO-TipakTudeckas KoHpepenuuss Proceedings of the 4th
International Academic Conference «Applied and Fundamental Studies». Hosted by the
Publishing House «Science and Innovation Center», November 29-30, 2013, St. Louis, Missouri,
USA. — ISBN 9 978-0-615-67125-3.

6. bensiii B.M., CasenseBa O.II. Hayuynble OCHOBbI METOOUKH OOy4YEHHS
1300pa3UTEeIbHOMY U JIEKOPATUBHO-TIPUKIATHOMY HCKYCCTBY: y4yeO. mocobue / B.M. beunsrid,
O.I1. CaBenbeBa. — Marnutoropck: Mal'V, 2014. — 110 c.

7. F'opbynosa I'.A., CasenbeBa O.I1. MeToauka n3y4eHuss HAPOJIHBIX XYIO0KECTBEHHBIX
NPOMBICJIOB B 00IIEOOpa30BaTebHON MIKOJE C MNpUMEHeHHeM paboumx Terpaiei //
CoBpeMeHHbIe TPo0IeMbl Hayku U oOpaszoBanus. — 2013. — Ne5 — C. 268. — URL: www.science-
education.ru /111-10742 (nata obpamienus: 25.08.2015).

8. XBopoctoB A.C. Ucnonbp3oBanue crieu(UKy pUCyHKa B IPUKIAJHOM HUCKYCCTBE JUIs
ACTETUYECKOr0 BOCIIUTAHMS U XYH0XKECTBEHHOI'O 00pa3oBaHMs CTYAEHTOB // YdeHble 3alUCKU
Opr0BCcKOTO TOCYIapCTBEHHOTO yHUBepcuTeTa. Cepusi: ['yMaHUTapHBIC W COIMATbHBIC HAYKU. —
2012. — Ne 4. — C. 404-407.

9. XBopoctroB A.C. Cneun¢uka pucyHKa B JAEKOPATUBHO-TIPUKIIAIHOM HCKYCCTBE //
VYuensle 3anucku OpiiOBCKOro rocynapcrBeHHoro yHusepcurera. Cepus: ['ymaHuTapHble U
conuanpHbie Hayku. — 2009. — Ne 3. — C. 336-339.

10. XBopoctoB J[.A. IlpoekTHbie pPabOTHI B HACIEAWH APXUTEKTOPOB 3axapoBa H
bapanoBckoro // Yuensle 3anucku OpiOBCKOTO TOCYAApCTBEHHOTO yHUBepcuTeTa. HayuHblit
xypHai. Cepust: ryMaHUTapHbIE U colMalibHble HayKu. — Ne6 (44). — 2011. — C. 493-497.

11. Yepuspimona 2.11., I'puropse A.Jl. K Bonpocy cTaHOBI€HHS] COBPEMEHHOTO JIU3aiH-
obpazoBanust // CoBpeMeHHBIC MPOOIEMBbI APXUTEKTYPbI, H300pa3UTEIBLHOIO HCKYCCTBA H
JH3aifHa: MeXBY3. COOPHHMK HAay4yHBIX TPynoB. — Marauroropck, 2009. — C. 39-49.

12. IllennoBa O.M. ®yHKHIMOHATU3M W MHHMMAJIM3M B TIPOEKTHOH KynbType //

Apxwutekrypa. CtpoutenbctBo. O6pazoanue. — 2014. — Ne 1 (3). — C. 72-77.

135



APXUTEKTYPA CTPOUTEABCTBO OBPA3OBAHME

VJIK 06.011.2

B.M. AH/IPEEB, ooyenm, kanouoam mexHu4ecKux HayK, Kkapeopa cmpoumenbHo2o
npouzgoocmea, Uncmumym cmpoumensCcmea, apxumeKmypsl U UCKYCCMEd,
Q@I'BOY BIIO «Maznumozopckuii 20cy0apcmeeHHbll MeXHUYeCKUll yHUgepcumem
um. I'"U. Hocosa»

JL.B. KYII®DEP, xanouoam ¢unonocuueckux nayk, MOY « COLLI Ne 51
um. @.J]. Boponosay, 2. Maznumozopck

HA3BAHUE COBPEMEHHON MHXXEHEPHO-CTPOUTEJIbHOM
OPTAHM3AIIUU KAK CITIOCOB ITPUBJIEYEHUSA 3AKA3YUKOB

AHHoTanmsi: B mpencTaBieHHON cTaThe pacCMaTPUBAIOTCS 0COOSHHOCTH HEHMHHTA POCCHICKUX
HHXCHCPHO-CTPOUTCIIBHBIX KOMHaHHﬁ, OPUCHTUPOBAHHOT'O HAa YCIICITHOC ITO3UIIUOHUPOBAHUC q)HpMBI Ha
peiHKe ycnyr. Ha ocCHOBe pe3ynbTaToB ompoca MOTEHIWANIBHBIX KIHMEHTOB B paboTe HU3y4aroTcs
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THE NAME OF THE MODERN ENGINEERING AND CONSTRUCTION
ORGANIZATION AS AWAY TO ATTRACT CUSTOMERS

Abstract: In the present article discusses the features of naming Russian construction and
engineering company focused on the successful positioning of the company in the market. Based on the
results of a survey of potential customers in the paper we study the various options for the names and
identify the most successful to attract the attention of customers.
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Haspanue komMmaHuu — 3T0O TO, Ha YTO B MEPBYIO ouepelb oOpaliaeT BHUMaHUE KIIHCHT.
Ha3Banue mMoxeT HecTH B ce0e MCUEPIBIBAIONIYI0 WH(OpPMAINIO: OOBSICHITH MpeIHA3HAYCHUE
OpraHu3aIiy, MOMYEPKUBATh €€ MPEUMYIIECTBA 10 CPABHEHUIO C KOHKYPEHTaMH, 3asBJISATh 00
YHUKaJIbHOCTH M BBICOKOM YPOBHE MPEJOCTABIEHUS YCIYI, BBI3bIBATh IOJOXKUTEIbHBIC
MoJIcCO3HaTeNbHbIe accoruanui. OT TOro, HACKOJIBKO yAa4HBIM, 3(PPEKTUBHBIM U TIPOAYMAHHBIM
OyaeT HaMMEeHOBaHWE OpraHU3allii, BO MHOTOM 3aBHUCHUT YCHEIIHOE MO3UIIHOHUPOBAHNUE (PUPMBI

Ha pbIHKe yciyr. Takum oOpas3oM, pa3paboTka MMEHHU ISl KOMIIAaHWM — 3TO BaKHBIM MIar K
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BBI3BIBAHUIO UHTEPECA U 3aBOECBAHUIO JOBEPHUS Y NOTCHIIMAIBHBIX 3aKa3UHUKOB.

[Tpu wccnenoBaHUM OCOOCHHOCTEH HAMMEHOBAaHUSI OpraHW3aIlii HAaMH OBLTH BBHISBICHBI
OCHOBHBIC TEHICHIIMA HEMMHHTA, K KOTOPHIM HE0OXOUMO OTHECTH ITUPOKOE PACIIPOCTPAHCHUE
OIMCATENIbHBIX HEWMOB, OTPAXKAIOIIUX HaMpaBiICHHE IeATeIbHOCTH KoMmmaHuu (loM ImpoeKToB,
CrpoiilIpaktukOuenka, Pemcrpoit, Pocrtexskcneptusza, MHCTUTYT HE3aBUCHUMBIX 3KCIEPTHU3,
lapantlIpoext, HoBoe IIpoekTHoe bropo, bropo HE3aBUCHMBIX IKCIIEPTU3 U OLICHKH, PEeMOHT-
[Tpoext, Pacagupiii Mup u 7p.); UCIOIB30BaHUE B Ha3BaHHUAX aOOpeBHATYp M COKpALICHUIN
(AJIKYTA, CVY-152, ID3UC, CTIJIC, Tlpome3, POCTEO u nap.), Heomoru3smoB (ABajekc,
Buoc, Jlokpoc, Ilunap, Hapon, Pymp, llomuen u ap.), MUDOIOTHYECKUX W JIMTEPATYPHBIX
obpazos (lOmurep-HT, Aduna Ilanmnana, [Toceitnon, I'epkynec, Komocc, Apro, Accons, bexun
nyr, AHermH W J1p.); oOpa3oBaHue Ha3BaHMK OT uWMeH W ¢Gamwmi (AnmHa — Kowmrmekc
Crpoutenbubix Yenyr, I'paueB u [lapraepsl, Bonbinckuil u K, Munena, Kucenes, Pacckazo®® u
Ko, Anacracus u ap.).

[TonpoOHble  pe3ynbTaThl  HM3yYeHHUs]  HamOoJee  PacHpOCTPAHEHHBIX  CIIOCOOOB
HAaUMEHOBAHHS KOMIIAHWHA HHKXECHEPHO-CTPOUTEIHLHOTO MPO(HIIs OB M3JIOKEHBI B CTAThSIX
«OCcOOCHHOCTH  HEHMHHTa  POCCHICKUX  HMH)KEHEPHO-CTPOUTENIbHBIX  OpraHu3alui» U
«Mudonornueckue o0pa3bl B Ha3BaHHUAX  POCCUHUCKHX  HMHXXEHEPHO-CTPOHUTEIbHBIX
opranuzammii» [1, 2].

MarepuanioMm s HACTOAIIETO HAYYHOTO MCCIENOBAaHUSA TOCTYXWiH 234 Ha3BaHU
COBPEMEHHBIX POCCHUICKUX HHKEHEPHO-CTPOUTENBbHBIX (PUpM, a Takke pe3ynbTaThl OIrpoca
MOTEHIMATIBHBIX 3aKa3YMKOB, MPOBEICHHOTO C IEeNbI0 BBISABICHHUS HauOonee >(PPEeKTUBHBIX
HEWMOB, OTBEYAIOIINX OCHOBHBIM TpPEOOBAHUSIM KIMEHTOB U TPU3BAHHBIX NPHUBICYL HX
BHUMaHue. B ompoce npunsim ywyactue 47 pecrnoHAEHTOB B Bo3pacte oT 20 no 65 ner,
pa3IUyaroLUXCs MO POAY AEATEIbHOCTH.

AHanyM3 HAaMMEHOBaHWN OpraHU3aluil HHKEHEPHO-CTPOUTENIbHOM OTPaCiM IO3BOJISET
MPEAMOIOKHUTE, YTO TAKUE KOMIIAaHUHU TIPEUMYIIECTBEHHO HOCST:

- HazBanus, ykaspiBaromue Ha  coopyxkenue: Ilupammpa, ApXHTEKTypHO-
KOHCTpYKTOpCcKoe 0ropo «HUeptory, BricoTka, Jlabupunt, Mask, Ctpoenue, Benukas Crena.

BonpmMHCTBO HEMMOB ATOW TPYHNbl CBA3aHO C MOHATUIMHU (OKUIHIIE» M «IOM»:
Ycann6a, Kunume 21, Taexxnast ycanp6a, Tepem, Tepemok, Xopomsl, YnoOusrit lom, EBpo/lom,
Hogerit nom, Bam gom, CBoit mom, 3aropomubiit goM, Dom-wood, A6comtotabiii Jlom, Dom-
postroim, Kananckuit [lom, lom XXI, MUPOJIOM, [Jomyc74, YiOTHBIH 10M, 3arOPOAHBIN OM,
Hoctynnoe xunbe, Pycckuit lom, IOM, JlomKommiekt, [{JomockoBbe.

ITo mMHEeHHIO OIIPOIICHHBIX, TAKUC Ha3BaHUSA ABJIAIOTCA yIa4YHBIMH, IMOCKOJIBKY, C OHHOﬁ
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CTOPOHBI, TOBOPST O HETIOCPEACTBEHHON MPUHAIIICKHOCTH K cPepe CTPOUTENHCTBA, a C IPYTOol —
BBI3BIBAIOT MOJIOXKHUTEIbHBIE ACCOIUAIIMU, TAKHE KAK «YIOT», «04ary», «CeMbsi».

Haubonee ycmemHbIMH PECHOHJEHTHI CUMTAIOT HAUMEHOBaHUsS Mosi KpemocTsb,
Kpenocts, luranens, bactnon u Hanexusiii [{om, 0OBSICHSS 9TO TEM, YTO KOMIAHHUS C TaKUM
MMEHEM 3asBIIICT 00 00ecCIeYeHuH HaACKHOCTH M Oe30macHOCTH kinueHTa. [lo aHamorudHoit
pPEeaKIK OMPOIICHHBIX K 3TOW IPYIIIEe MOXHO OTHECTH M Ha3BaHus 3amuta, Onopa, [Lut, ut-
Crpoii, Texnonoruu bezonacuoctu.

Oxkomno 40 % pecrnoHJEHTOB C OCTOPOKHOCTBbIO OTHOCATCS K MHOSI3bIYHBIM Ha3BAHUSIM
Brendhouse, GoldenHouse, ARTHOUSE, Lifehouse, Perfect House, I'pun Xayc, Xayc Dkcrepr,
Kamunka Xayc, CunpBep Xays, Canxoym, Modern House, Supernova casA, Jlelllame, Villa
Verde, oHAaKO YTBEP)KIAIOT, YTO BBHIOOP TAKOTO MMEHHU OINPABIAH NMPH PEIICHUU PYKOBOJCTBA
(bupMbI BBIATH Ha MEKIYHAPOAHBIN PHIHOK.

B nenom, nnoszeruabie HazBanus (Heio ['paynn, CONCEPT, LUXURY, bpaiit, LABAR,
Fresh-Design, Origami, Bura-Crpoii, FOnaiiten SIur u ap.) MoxxHO Ha3BaTh 3()()EKTHBHBIMU
JUIIb B TOM CJIy4ae, €CJIM OHU HAXOAAT OTKJIMK y MOTEHIIMABHOTO 3aKa34iKa, €CJIM OH 00JiaiaeT
JIOCTATOYHBIM 00bEMOM 3HAHMM JIJIs TIEPEBOIa TTOJOOHBIX HEHMOB.

- HaumeHnoBaHus1, Ha3bIBAIOIIME CTPOMUTENbHBIE IeMEHThl: MoHyMeHT, Moaynb, Apka,
Konconb, Kanurens, Audunana, Ocros, Pycmonyns, Kapuaruna, Kapkacodd, Apkana, Atpuym,
[Topran, SApyc, ®pus, Cron, Poronna, Merona, benbsenep.

- Heiimbl, noquepkuBaromye NpuHaAJIeKHOCTh K MPOSKTHOM JEATEIbHOCTH KOMITAHUHU:
Pakypc, Macmrabd, ®@urypa, ®opmar, Koutyp, Jluk, Dckus, [Ipusma, ®on, Crpoiinanopama,
Kpacnas nunus.

- Wwmena, nHaspBatomue kamMHU U Metamwibl: Kpucramn, bepwwir, Anamant-Ctpoi,
Awmertuct, Jlaiimona, Manaxut, Kopamn, Anmas, Aatpauurt, ['panut, I'padut, Dmepana, Onukc,
Texnoyronb. Hamepennoe opdorpaduueckoe uckakeHne B HaMMEHOBAHUM KOMIaHWU Tamac
MIPU3BAHO MPUBJICYb BHUMAHUE aynuTopur. Cpenn HEMMOB 3TON TPYIIIBI BBIICSIOTCS HAa3BaHUS,
00BeIMHEHHBIC TTOHATHEM «30J10TO»: 3omotoe JpeBo, GoldenHouse, 3omoteie Bopota, 3omoToit
¢dmamunro, 3onoTeie Kymona, 3omotoe CeueHue, 3070TOW TBO3Ib, 30J0Tas >Kuia. Takue
Onaro3ByyHbI€ Ha3BaHHS BBHI3BIBAIOT B CO3HAHUHM DPECIOHACHTOB AaCCOLMAIMUA C OOTaTCTBOM,
051ar0COCTOSTHUEM U MTPOLBETAHUEM.

C touku 3penust 70 % OMpOIICHHBIX, OPUTUHAIHHBIMA U 3aTIOMUHAIOIIMMHUCS SBIISIOTCS
HAUMEHOBAHUS, OTPAKAIOUINE OMpPEACIEHHbIC JOCTHKCHUS B IEATEIHbHOCTH (PUPMBI, €€ yCIIEeXH:
Pexopn, Ilporpecc, Ilpomnseranue-/{uzaiin, Bepmmna, Ilobema, Tpuymd, Texnollporpecc,

Dne0pyc, IBepecT.
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MHorue opraHu3anMi — WHXEHEPHO-CTPOUTENBHOrO Mpoduias HOCAT  HA3BaHUA,
OIMHCHIBaIONIKEe 0coOeHHOCTH PaboThl KomnaHuu: Hroancwl, A3apt-Apx, [Tpunmumn, [Tapagurma,
Crpoitnnunmarusa, basuc, [lomunanra, [IpakTuka.

Cpenu HEMMOB 3TOM TIPYNIBI MOMYJASPHbI MMEHA, YKa3bIBAIOIIME HA MPEUMYIIECTBA
OpraHu3allM, B YACTHOCTH Ha!

- BBICOKO€ KauecTBO mnpenoctanisiembix yeiyr: bect-C, becr-Ilmoc, BAOCT, bact-Crpoii,
Craryc, Omutr+, '’APAHTA, Llentp kauectBa, ®opmyna Xopomero Jloma, 3Hak KadecTBa
CTPOUTENBCTBA, JKcnept, JkcrnepT-LlenTp, EBpomtoke, MK-Dramon, Waean, I[lepdexrapuym,
Makcumy™m, Komdopt, Ilpoekr-Macrep, CrpoitMactep, ['apant, Mactepmian, ABaHTaxX,
[Tpodu-Nusecr;

- IIABEHCTBYIONIYIO TIO3HUIINIO (PUPMBI IO CPaBHEHUIO ¢ KOHKypeHTamu: Jluaep, [Ipembep,
Crpoitnpuopurert, [Inonep, ABant, ABaHrapacTpoii;

- pa3Mephbl U OXBarT JIeATeIbHOCTH KoMmanuu: I'pany, Mera;

- cBOOOAY M TBOPYECKMH TIOIXOJ HWCIONHUTENEH: AnbrepHaruBa, Brioop, Bapuawnr,
@puoM IPOEKT.

bonee koHKpeTHBIE 0COOEHHOCTH JEATEILHOCTH OPTaHU3alMiA 3alleYaT/IeHbl B Ha3BaHUSIX,
XapaKkTepHU3YIOLUX pa3jHyHble CHOCOOBI BBHIMONHEHHsS paboThl. Yalre BCEro HCIOIB3YIOTCS
CJIETYIOLIUE TIOJXO/IBI:

- skosioruueckuii: Natura Architectura, Dxomom Ypan, Oxo-IIpoekt, Eco Land;

- HOpMaTuBHBIN, cTanaapTHbIi: Ctannapt, Crannaprllpoekt, Texpermament, Apr-KaHoH;

- nHHOoBauMOHHbIN: HoBelii mup, HoBele Texnonorun Crpoutenscrsa, HoBarop, HoBas
cTpouTenbHas komnanus, Hosamus, HoBblid ropoz;

- TOAXOJ C wucrHoib3oBaHueM pa3nuuHbix TexHonoruit: CTPEK-Teorexnonorum,
Crpoiillporpecc  Texnomorun, Texnonorusi, KapkacHele TtexHomoruu, CoBpeMEHHbIE
CTPOUTEIBHBIE TEXHOIOTMH, MOHOIMTHBIE TEXHOJIOTUY, [lepenoBbie CTPOUTENBHBIE TEXHOJIOTUH.

B nenom, Takue MMeHa pPECHOHIEHTHl pacCMaTPUBAIOT Kak Haubolsiee yaayHble, TOTOMY
YTO OHU CIIOCOOHBI CO3/1aTh MO3UTHUBHBIN 00pa3 KOMIIAHUU B CO3HAHUM KJIMEHTA.

[Tpu aHanu3e HaMMEHOBAaHUN MHXEHEPHO-CTPOUTENBHBIX (pUpM Tarke Oblja BbIJENEHA
rpyInmna Ha3BaHUM, UMEHYIOINX CYOBEKTOB:

- DIABHBIX YYacCTHUKOB cTpoutenpHoro mpouecca: I[Ipoexrant, UHKEHEP, 3omnuue,
3omauuit, [Ipopabuanzop, BeicoTHuK, MoHTaxHUK, OKcnepT, ABTOp, ApPXUTEKTOP,
IIpoexktupoBmuk, Jlomoctpoutens, Ctpourens-ILntoc;

- JIMI1 pa3Nu4HbIX npodeccuit: Apxusapuyc, Maructp, [Tunort, ['ocnonun Odopmurtens;

- M1, oOBeIMHEHHBIX s o0mieit nenu: ['mnpaus skcrieptoB, CoapykectBo, [wiibaus,
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Aptenb, Aprens Dkckmo3uB, Artbpuraga, O0OnuHa.

[TonoXHUTENbHBIA OTKIUK y OONBIIMHCTBA ONMPOIICHHBIX BHI3BIBAIOT HA3BAHMUSI, CBI3aHHBIC
¢ ymaueir u meutoi: [lomkoBa, Ymaua-Crpoii, Ycnex, Illanc, Meutsl cObiBatoTcs, Jlom TBOEH
MEUTBHI.

HeonHo3naunyto peakuuto y Gosnee 80% pecnOHAEHTOB BBI3BIBAIOT TaKUE CTPaHHBIE,
JMILEHHBbIE CMBICIIAa U HE CIIOCOOHBIE BBI3BaTh MHTEpec Helmbl, kak Opaep, ap, AprymeHr,
Arom, bapeep, Manydakrypa, Pean, benstit muct, 91'0, Lietnoit mup, Nazvanie.net.

Takum 00pazom, MOMCK Ha3BaHU Ui OpraHu3aluu — 3ajada HenpocTas. [IpoBeneHHBbIH
aHaJIu3 MO3BOJISIET CIENIAaTh BBIBOJ O TOM, YTO 3(P(PEeKTHBHBIMU HAUMEHOBAaHUSMU SBIISIOTCA T€, B
KOTOPBIX OTpa)keHbl TmpenmymiecTtBa (upmbl. CTOMT TakXe OTMETHUTh, YTO OOJBIIMHCTBO
NPEACTaBICHHBIX OPTaHU3AIMi — 3TO MHOTONPOQMIbHBIE KOMIAHWU, TOTAA Kak Jis GUpM C
HeiMaMu, Ha3bIBAIOIIMMHU YYaCTHUKOB CTPOUTEIBHOIO IIpollecca, 3asBIEHHOE B HMMEHHU
HalpaBJIeHUEe — OCHOBHOM Mpo¢wmib AedarenbHOCTH. OHAKO, KaK MMOKa3bIBaeT MPAKTHKA, HE BCE
KOMIIAHUM HOCAT YJayHble Ha3BaHUS, 3a4acTyl0 3TO BECbMa CIOpHbIE, HEOIAaro3BY4HbIE
HAaUMEHOBAHHUSA, KOTOPbIE MOTYT OCJOXHUTb THPOJBUKEHHE OpraHu3aldd Ha PpbIHKE

CTPOUTCIIbHBIX U HHXXUHUPUHI'OBBIX YCIIYT.
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SUSTAINABLE LIVING IN SWEDEN - PASSIVE HOUSE APPROACH

Abstract: The article is about Swedish way of sustainable living — passive buildings construction.
In today’s world it is significant to change the way of thinking about energy consumption and move
towards new technologies and innovations. All the world resources which were formed for billion years
are consumed in a few hundred years and the energy demand is still growing.

Key words: passive house, low-energy buildings, strategies, heat losses, energy.

In the 21* century almost every person in the world knows the meaning of the “carbon
dioxide emissions” and the consequences we can get without taking measures about it.
Nowadays buildings consume 40% of the total energy use in the world which is more than
transportation and industry. From this about 84% goes to its operation including heating,
ventilation, hot water and electricity. According to the International energy agency the world
energy demand will grow by 40% in 2035 which means the rise of the global average
temperature and carbon dioxide concentrations. Due to this, the construction of passive and net
zero houses has a high potential to slow down the rate of global warming, phase out the use of
non-renewable energy sources and it is the only way for the future building industry to move
forward to the clean and sustainable environment.

The Passive House is a sustainable construction concept that provides for affordable,
high-quality buildings as well as comfortable, healthy living conditions. Nowadays passive
house standard is becoming as a requirement for all the buildings in Sweden. According to the
passive house standard in Sweden, space heating peak load max is 15 W/m? annually (FEBY,
2012). This can be reached by using concepts of low-energy buildings:

o To use integrated design approach with the cooperation between architects and

engineers to be able to make reasonable early decisions during planning phase and altering
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design in a very beginning. Usually during the planning stage the traditional design approach is
used with an architect making a project and engineer making required mechanical systems
afterwards. This system quite often doesn’t work out due to misunderstanding between two
departments and some architectural ideas might not be sufficient in such climate. On the figure 1
it can be seen Baltimore county public safety building which is fully glazed. Due to hot and dry
climate it is impossible to maintain such building without very powerful HVAC systems, which
could only be fit in almost the same size building. Such traditional approach is not suitable in
nowadays world so an architect and an engineer must work together from the early design stage
to be able to combine good architectural decision and well designed mechanical systems.

o Detailed planning of the building envelope with an airtight membrane. Airtight
layer is vital for reducing heat losses from indoors and providing thermal comfort. Airtight layer
can at the same time provide vapour barrier to avoid moisture penetration to the inside layer of
the wall structure. As an airtight layer it is common to use PE-foil. It is essential to keep airtight
layer undisturbed and minimize the amount of perforations. To do that it is common to use an
installation layer after vapour barrier. Perforation at installations should be sealed by cables or
hose bushings, pipe sleeves or butyl rubber tapes (see figure 2) (Nik, 2015).

o One of the vital parts of reaching passive house requirement is an insulation layer.
All of the low energy buildings are very well insulated and the U-value for the wall must not

exceed 0,15 W/m>*K. It means that insulation layer can reach up to 500 mm thick.
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Fig. 1. Baltimore county public safety building
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Fig. 2. Perforation sealing

. As it is well known heat loss through the window is a lot higher than through the
wall, therefore it is vital to have good windows with low U-value which can be max 0,8
W/m#*K. Usually it is triple glazed low emissivity window filled with argon or krypton (See
figure 3).

. Site planning and climate analysis for determining predominant wind direction,
solar path and best orientation of the building to get as much solar gains as possible. Passive
design starts by good site planning (See figure 4).

o Together with an airtight building envelope without thermal bridges and good
insulation, passive house works like a green house without any ways for the heat to get out. That
is why the mechanical ventilation with heat recovery is needed to provide thermal comfort for

the dwellers.

Low-E Insulating Glass y//A

Argon Gas Fill (optional) [//

Triple Panes
Spacer

R,
Sill

Fig. 3. Triple glazed window filled with argon gas
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Site modification to improve local climate

(‘ : L. Shelter planting to protect

Do not dam wind, deflect it from unfavourable winds
(solid barriors should be
avoided).

2. Avoid unobstructed gaps in
shelter,

3. Deciduous planting to allow
winter sun penetration but
still reduce wind speeds.

4. Evergreens on north side.

5. Dead alr space improves
insulation.

€. Leading edge of shelter to
be abrupt

7. Externad thermal mass to
store heat and moderate
tempernture extremes

8. Steeply pitched roof on
windward side helps deflect
wind,

9. Provide windbreaks around
entrances to deflect winds.

3-4H
To reduce wind and alb: }

solar access on south side
also protect foundations
from root damage = height

south

N.B. No shelter planting must obstruct sunlight,

Fig. 4. Site planning (Lechner, 2014)

All these strategies must be detailed designed during early stage and all necessary
preliminary calculations should be done before the actual construction. Another important part is
construction process and workmanship. Poor workmanship can lead to initial moisture in the
construction parts which, without possibility of drying out can cause mould growth and health
problems. Poor workmanship can also lead to penetration of the airtight layer by perforation
which will cause high heat losses.

On the top of what has been said, it must be noted that energy requirements for buildings
in many countries are still very poor due to the relatively low prices for of the energy generated
from coal or nuclear energy. Nevertheless, it should be emphasized that only with a strict
standard and policies and shifts in mindsets towards understanding how substantial the footprint
of building sector to CO2 emission it will be possible redirect building industry in

environmentally concordant direction.
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Abstract: This paper examines the interconnection between urban planning parameters and
achieved multi-family housing quality in the central zone of the city of Nis, Serbia. The most important
parameters influencing housing quality were identified and their impact was examined through the
analysis. The aim of the research is to determine their positive and negative effects, and form the
recommendations for their corrections in future urban planning documents in order to improve overall
multi-family housing quality.
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1. Introduction

The process of transition from communist to capitalist political system, and from
centrally planned to market based economy had a significant impact on social changes in Serbia.
Stratification of population and impoverishment were the results of these changes. This newly
formed social and economic context influenced considerable changes in urban planning and
architectural design framework.

Transition to democracy (systemic political change), markets (systemic economical
change) and decentralized system of local governance were identified as a major drivers of urban
change (Tsenkova, 2006), and government and markets are the two key determinants of social
and spatial processes in this new environment (Nedovic-Budic, 2001).

Due to specific situation in the south-eastern European region, characterized by severe
political crisis and conflicts, transition process in Serbia had a considerable negative effects.
These effects had spatial implications, affecting urban planning and architecture, as an important
drivers of economical development. Lack of government control and legislative, as well as high

degree of corruption, were the main problems.
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Constant human need for dwelling made housing a dominant portion of architectural
development. But it was also severely affected by overall crisis, so the quality of housing
development, construction and materials, as well as apartments functional organization had been
significantly reduced. The profit of the investors as a primary driving force in housing
development, corruption and the absence of clear legislative, impoverished, uneducated and non-
selective user population whose primary concern was to satisfy basic bio-physiological needs
were the primary factors that created this investor-oriented and low competition housing market.

Urban planning legislative that was often unclear and of poor quality can also be
identified as one of the primary problems. That is why identifying correlation between some of
the urban planning parameters and achieved housing quality, and forming the recommendations
for potential corrections of these parameters in future urbanistic plans, can be of vital importance

for improvement of this area.

2. Methodology

This study had been conducted on multi-family residential areas in the central zone of the
city of Nis, as a representative sample for housing development in Serbia at the end of twentieth
and the beginning of twenty first century. Primarily it was necessary to identify all of the urban
planning parameters that could influence housing quality through the analysis of urban planning
documents. After that, their real impact was determined by on site observation.

Another important factor is the level of the influence of the observed parameter. It could
be urbanistic level, primarily focused on the quality of the surroundings of residential buildings
and public open spaces (POS). The second level is architectural structure, as the assembly of
basic units — apartments that represent the third level.

The aim of the research is to determine positive and negative effects of urban planning
parameters, and form the recommendations for their corrections in future urban planning
documents in order to improve overall multi-family housing quality.

Following urban parameters were identified as relevant for achieved housing quality:

- Housing density (also can be connected to plot ratio parameter)

- Site coverage (occupancy level)

- Minimal distance between architectural structures (connected to insolation)

- Percentage of greenery

- Parking solution (ratio between the number of parking spaces in open parking lots
and garages)

- Urbanistic regulation (regulation and construction lines, depth of the construction)
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3. Housing density

Housing density is one of the primary urban parameters determining housing quality. It is
generally accepted that the higher housing density implies lower housing quality. Although some
high quality architectural designs can partially compensate decrease of quality in high-density
residential areas, this can generally be regarded as a correct attitude.

In urban planning documents in Serbia, housing density is usually expressed as a number
of residents per hectare. This is a general planning parameter, used to define housing zones.
Urban planning documents in Nis define zone of small, medium, high density housing and
commercial-residential zone. But in the construction rules for specific zones housing density, or
the number of tenants, are not defined. The parameter defining density is plot ratio, the ratio
between total gross area of the building and area of the plot. Higher plot ratio implies higher
number of apartments and users, and therefore greater housing density. Maximal plot ratio
ranges from 1.2 to 4.2, depending on the zone and plot area.

However, there is no functional mechanism to control the number of residents. The
assumption is that the total built area defines the number of residents, because of the standards
that define minimal apartment area per resident. But in practice, housing development does not
comply this standards. As a consequence of general impoverishment, very often it is the case that
actual number of the residents in the apartment is larger than the originally designed. Besides,
only plot ratio appears as a parameter defining housing density, but it cannot precisely define the
number of residents since it does not define actual size and structure of the apartments, but only
total apartment area. In practice, because of the low financial potency of potential tenants, small
and sub-standard area apartments appear very often. This, as well as larger number of residents
than the originally planned, significantly increases housing density.

A. Koneski identifies too large area covered by average parameter value and lack of more
precise and detailed elaboration in planning documents, as a key problem that allows legal
manipulation with housing density values in lover ranking urbanistic plans (Koneski, 2009).
Although it would take much more time, more detailed elaboration of urban parameters through
detailed regulatory plans is desirable, since negative effects and urbanistic chaos arising from

insufficiently defined urban parameters are much more durable.

4. Site coverage

Site coverage, or site occupancy level, is the percentage of the plot covered by physical
structure. Higher site coverage implies less area of public open spaces and green areas in
residential urban blocks, therefore reducing housing quality in general. Maximal defined site

coverage in the central zone of Nis ranges from 60% to 80%.
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Fig. 1. General Urbanistic Plan of Nis (GUP)

On the other hand, higher cost of the land in the central zone of the city requires higher
housing density, in order to economically justify housing development in this zone. General
Urbanistic Plan of Nis (2010-2025.) (Fig. 1) defines maximal number of seven storeys above
ground, and this parameter value had been adopted by all of the lower ranking urbanistic plans.
This limitation in the number of storeys means that the increase of site coverage is the only
available model of increasing density.

Previous research, done at the Faculty of Civil Engineering and Architecture in Nis,
proved that higher site coverage significantly reduces available public open spaces, and therefore
social interaction level between tenants, as a consequence. Large number of new residential
buildings, without any urban equipment and places for the gathering and social interaction of the
residents had been identified.

Further negative psycho-sociological consequences should be explored through future
multidisciplinary research. Profound social crisis and alienation are possible outcome of this
process.

The effect of this parameter is identified primarily at the urbanistic level.

5. Minimal distance
Minimal distance between architectural structures is a parameter indirectly defining the
quality of insolation. It is particularly important for residential architecture. There are potential

physiological and psychological consequences of the long term lack of adequate insolation.
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Minimal distance of half of the height of higher building is usually defined parameter in
urbanistic plans in Nis. It is expected that this parameter provides minimal required insolation for
housing areas. However, this parameter does not take into account orientation or the position of
the higher building. For example, if the higher building is on the north, and lower on the south
the height of the lower building should be relevant parameter. East-west orientation also requires
different, larger value of this parameter.

Due to these problems, new housing developments in Nis often do not have adequate
insolation. This severely affects hygienic conditions. Also, apartment organization should be
affected by insolation conditions, but in practise this is often disregarded, as a consequence of

low quality architectural designs.

6. Percentage of greenery

Percentage of greenery is one of the primary parameters defining ambience quality and
hygienic conditions in public open spaces of residential developments. Although this parameter
was defined in General Urbanistic Plan (GUP) (min. 10% of greenery on the construction plot) it
was not defined in a number of lower ranking general regulatory plans that were the basis for the
construction. For example General Regulatory Plan of Medijana Municipality (PGR Medijana)
(Fig. 2), that covers the whole central city area, did not define greenery percentage in building
codes for housing areas, although it is obligatory to be in accordance with GUP. This mistake
was corrected in new draft version of PGR Medijana that is in the process of adoption by city
authorities. However, it is questionable if this is accidental mistake, or unsuccessful attempt to
correct GUP parameters.

Although this parameter impact is limited to urbanistic level, its importance for housing
quality is essential, so it must be carefully considered in future urbanistic plans.

TN .

Fig. 2. General Regulatory Plan of Medijana Municipality (PGR Medijana)
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7. Parking solution

Parking solution could be essential parameter for housing quality. One parking space per
apartment or per 70 square meters of usable commercial space is usual parameter value in
urbanistic plans in Nis. This parameter does not consider the size of the apartment or the number
of users.

In some of the plans from recent years this parameter is different, allowing one parking
spare per 70 square meters of the apartment. Considering average apartment size, that is a lot
smaller than this value, it is obvious that the intention was to reduce required number of parking
spaces. Resulting lack of parking spaces can significantly reduce housing comfort and quality.

On the other hand, ratio between number of parking spaces in open parking lots and
garages could also have large impact on public open spaces quality, and therefore housing
quality in general. The lower ratio leaves more POS area for other purposes, social gathering

sites and green areas, thus improving housing quality on urbanistic level.

8. Urbanistic regulation

Urbanistic regulation in general has great impact on housing quality on all levels.
Disposition of regulation and construction lines defines physical structure of the whole housing
development area, available open spaces and insolation.

However, very often it is the case that urbanistic regulation does not allow adequate
insolation. For example, in Cvijiceva str., PGR Medijana defines regulation lines, and coinciding
construction lines (Fig. 3). This area is defined partially as a medium density housing (five
storeys, max. height of 20 m) and partially as a commercial and residential zone with high
density housing (seven storeys, max. height of 27 m). In medium density housing area, the
distance of about 10m between regulation lines (width of the street with sidewalks) provides
minimal distance required by the construction rules (one half of the height of the higher
building), but in the high density area this condition is theoretically impossible to comply.
Considering east-west orientation of the buildings the situation is even more unfavourable.

Construction depth, defined by construction lines, has a great influence at the assembly
and apartment levels. Architectural plan typology and apartment organization are largely
conditioned by construction depth.

PGR Medijana defined construction depths for specific housing zones. For low density
housing zone recommended construction depth is 15m, medium density housing 20m, high
density housing 25m and commercial and residential zone with high density housing 30m. PGR

defined construction depth is a rigid parameter that does not take into consideration geometry of
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Fig. 3. Urbanistic regulation of Cvijiceva str. (PGR Medijana)

the plot. In the central city zone of Nis there are many plots with narrow street fronts and large

depth. This construction depth limitation significantly reduces construction possibilities thus

reducing land value.

Plots 1600 and 1602 in Vozdova str. are within commercial and residential zone with
high density housing (Fig. 4). The PGR defined maximal site coverage is 70% and plot ratio 4.2.
With construction depth of 30m defined for this zone these parameters are impossible to meet.

Maximal achievable site coverage for these plots is 43% and plot ratio 3.0.

Lrd=LrJ

Fig. 4. Possible construction on plots 1600 and 1602 in VVozdova str. (PGR Medijana)
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Besides, there are potential difficulties in the organization of residential building with
depth of 30m, especially regarding narrow street fronts and deficiency of daylight. Often it is
necessary to design atriums to introduce daylight to central area of the building. This fact further
reduces possible construction area, and therefore land value.

This way of defining construction depth for housing zones, combined with tendency of
the investors to maximise their profit by maximal use of land as a valuable resource, affects
apartment organization. Often, investor requirement is to maximise construction area. Large
building depth implicates deep apartments without sufficient daylight, thus reducing housing
quality. The construction depth of 30 m is too large to design high quality and rational
architectural residential assembly, and too small to design atrium structure that could be good
solution for these plots. This mistake had been corrected in new draft of PGR Medijana.

Based on this discussion, it can be concluded that urbanistic regulation affects housing

quality on all levels, from urbanistic to the apartment organization.

9. Conclusion

High quality urbanistic legislation is a basic precondition for city development. Housing
development, as a dominant form of construction, is influenced by urban legislation to a large
degree. It is determined that certain urbanistic parameters have significant effect on the quality of
housing.

Through the analysis of urbanistic plans in Nis and simulation of potential construction
on specific plots some of the potential problems had been identified. It is possible to formulate
some basic recommendations for future urban planning documents:

- More detailed elaboration through detailed regulatory plans or urbanistic projects
is often necessary. General urbanistic and general regulatory plans have too large area coverage,
so they can not define good quality planning solutions for every individual construction plot.
Although more detailed elaboration would take additional time, often it is necessary on order to
improve quality of city development. Partial compensation can be achieved through more
efficient procedures of their adoption and implementation by the authorities. That way, through
more precise elaboration of urban parameters for certain city areas, much better effects could be
achieved, resulting in much higher quality housing development. Problems with increased
housing density and overpopulation, as well as distances and bad urbanistic regulation could be
resolved through more detailed urbanistic elaboration.

- Reduction of maximal site coverage could improve housing quality through larger
available area for greenery and social gathering spaces in public open spaces. However, since

land in the central city area is a valuable resource, its value should not be decreased by the
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reduction of construction area and plot ratio. That is why the number of storeys should be
increased to compensate the reduction of site coverage.

- More precise defining of minimal percentage of green area is necessary in order to
improve housing quality. Increase of minimal percentage of greenery in the context of site
coverage reduction could also be achieved, especially in lower density areas where defined
minimal 10% is not adequate value. Stimulation of green roof construction could also be
achieved by including them in green area percentage, further increasing housing quality.

- More precise definition of parking solution is very important. Ratio between
parking spaces in the garages, under or above ground and parking spaces on the plot is essential
parameter, beside greenery percentage, that defines the manner of public open spaces usage.
More parking spaces in the garages leave more space for socialization. The prerequisite of one
parking space per apartment should be reconsidered. For larger apartment structures with larger
number of residents the larger number of needed parking spaces can be assumed.

Implementing these principles in future urbanistic plans could lead to some advancements
in the future urban planning documents and thus, city development. Improvement of urbanistic
plans and correction of urbanistic parameters could be a viable method to increase housing

quality.
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NIABOPATOPUA «HAREXHOCTH
U AOJITOBEYHOCTU 3QAHUN
U COOPYXEHUH>»
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HA OCHOBAHWM CBHWAETENBCTBA O AONYCKE K ONPEAENEHHOMY BHAY

WITH BHIAM PABOT, KOTOPBIE OKA3BIBAIOT BIIWAHME HA BESONACHOCTb OBBEKTOB
KANWTANBHOI0 CTPORTENBCTBA NeD725.01-2011-7414002238-1-123
MPENOQABATENH ¥ COTPYAHNKM WHCTHTVYTA CTPOMTENBCTBA,

APXMTEKTYPbI H HCKYCCTBA ®TE0Y BNO «MITY»

BLINOJIHAKOT CAEAYIOLUME BHABI PABOT:
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IOPHARYECKUM NALIOM WNK MHAWBKAYANbHbLIM NPEANPHHKMATENEM
(renepanbHbIM NPOEKTHPOBLIUKOM)
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