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HNPEJUCJIOBUE

Co mHSA CBOEr0 OCHOBAHHS MHCTUTYT CTPOUTEIBCTBA, aPXUTEKTYPHl 1
nckycctBa ®I'BOY BIIO «MarHuTOTOpCKHI TOCYTapCTBEHHBIA TEXHUICCKUH
yuuBepcutrer uMm. [.M. HocoBa» yaenser mnepBocTeneHHOE BHHUMaHUE
KauecTBY 00pa30BaHMsI, CO3IaHUIO HAJICKAIICH ydeOHO-METOINISCKON 0a3bl,
dbopmupoBaHUIO KBaTH(UIIMPOBAHHOTO MPO(HEeCcCOPCKO-TIPENoaaBaTeIbCKOTO
cocraBa. B wmHCTHTYTE COOPMHPOBANICE HAy4YHBIC IIKOJBI, IESITEIHHOCTD
KOTOPBIX TO3BOJIMJIA JOOUTHCS CYIICCTBEHHBIX PE3yJIbTaTOB B Pa3BUTHU
(hyHIAMCHTANBHBIX ¥ TPUKIATHBIX HAYYHBIX HCCIICIOBAaHUM, TOTOBHTH
CHELUAJINCTOB BbICHIeH KBanudukanuu. HayyHas u  MHHOBaIMOHHAs
JCATCIBbHOCTD HHCTUTYTa OCYIICCTBIIACTCA 1o Ppa3IMYHbIM Hay4YHbBIM
HampaBieHussM. OHa HampaBieHa Ha pa3BuUTHC (YHIAMCHTAJIBHBIX U
NPUKIANHBIX ~ HCCICOOBAHWH,  CO3JaHWE  HAYKOEMKOW  TPOMYKIIHH,
COBEPIICHCTBOBaHHE O00pa30BATENbHOW CHCTeMBl. HaydHble HOCTIKEHUS
VYEHBIX HMHCTUTYTa CTPOUTEIBCTBA, APXUTCKTYPHl M HCKYCCTBA, a TaKXKe
BBICOKMH ypPOBEHb TIIOATOTOBKH BBHITYCKHUKOB HWHCTUTYTa VK€ IaBHO
npu3HaHBL B Poccun u 3a pyOeskoMm.

WHCTUTYT MMeEeT MUPOKUE CBS3H C 3apyOCKHBIMHU CITCITUATTUCTAMH B
o0JlacTH  CTPOUTENbCTBA U €  00pa3oBaTENbHBIMH  YUPEXKIACHUSIMHU.
MexnyHapoqHOoe COTPYAHUYECTBO SBISETCS OJHUM M3 TPUOPUTETHBIX
(hakTOpOB  Pa3BUTUSA YYEOHO-METOAMYECKONH © HAYYHOH JCATEIBHOCTH
HWHCTUTYTa CTPOUTCIILCTBA, APXUTEKTYPhI U UCKYCCTBA. OCHOBHLIMI/I 3aja4yaMu
MemnyHapoz{Hoﬁ ACATCIIBHOCTH MHCTUTYTA SABJIAIOTCA: IOBBINICHHUE Ka4CCTBa
00pa30BaHusi, HA OCHOBE KOOIEPAIMH C MEKIYHAPOJHBIM aKaIeMUICCKUM
coo0ImecTBOM, 4epe3 HCIONb30BAHME IIEJarOTHUSCKUX WHHOBAIMH |
HHPOPMAIUOHHBIX TEXHOJIOTHI; ydacTue B MEXKTyHAPOTHBIX
00pa30BaTENbHBIX W HAYYHBIX IPOEKTaX, C IETBI0 PA3BUTHS aKaJeMHYCCKON
MOOMIIFHOCTH CTYJCHTOB H TpenofaBareneil. OmHUMH W3 TOKa3arenel
MEXIYHApOJHOTO COTPYAHHYECTBA SIBISICTCS  IMPOBEACHUE  ©XKETOJHOU
MEKAYHAPOJHON HAYYHO-TIPAKTHYECKOH KOH(epeHInH «APXHTEKTypa.
CrpouteancTBo. OOpa3zoBanue». KondepeHnus TmocBsmEeHa BOIpPOcaM
IrpaloCTPOUTENBCTBA M APXUTEKTYphl, [u3allHA apXUTEKTYpHOU cpensl,
IMPOCKTUPOBAHUA CTPOUTEIIbHBIX KOHCprKHHﬁ, OKCIUTyaTalnunu )5
PEKOHCTPYKIMK 3JaHHA M COOPY)KEHHUH, COBEPIICHCTBOBAHHS M pa3paboTKe
HOBBIX CTPOUTCIIbHBIX MaTtepualioB, MEXaHH3allunu CTPOUTECIILCTBA,
JKU3HEOOECIICUCHUSI HACEJICHHBIX IIYHKTOB, JOPOXXHOTO CTPOHTEIHCTBA,
OpPTraHU3aIlMH U YKOHOMHKH CTPOHTEIECTBA, IKCIUTYaTallil U PEKOHCTPYKIIHU
3MAHUA W COOPY)KCHHUH, a Takke BOIpocaM oOpa3oBaHUs B 00JacTH
APXUTEKTYphl W CTPOUTEIBCTBA. B HEH €XKEerogHo NPUHHUMAIOT Yy4acThe
YYCHBIC, WHXKCHEPBI, APXUTCKTOPHI, JW3alHEpBI, XyIOXHUKKH u3 Hosoi
3enanmuu, CepOum, VYKpauHbl ¥ JPYrUX CTPaH, YTO TOAYCPKHBACT
aKTyaJIbHOCTH MPOBOIUMBIX KOH(EPECHIINH.
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THE 80 ANNIVERSARY OF NOSOV MAGNITOGORSK STATE
TECHNICAL UNIVERSITY

Abstract: The paper reveals the history of Nosov Magnitogorsk State
Technical University, its major periods and achievements.
Key words: Magnitogorsk, technical university.

DaxkTHYeCKH UCTOPHS HAIIETO YHHBEpPCHTETa Hawyanachk B 1929 rony.
B suaBape CoBrHapkom CCCP n CTO Ha 00bequHEHHOM 3acelaHUM MPHUHSIH
pemieHre O Hayaje CTPOHWTEIbCTBA MarHMTOTOPCKOTO METaUTyprHYECKOrO
3aBofla W yXe B MapTe K MarHUTHOW rope NpHOBUIN TEPBBIE CTPOWUTENN
MeTaJUTyprudeckoro ropoxa. HexBaTka KBann(UIIMPOBAHHBIX KaJpOB
OLIyIIAJIach OCTPO U B JieKabpe TOro e roja yrnpasjieHne MarHuTocTposi, 1o
UHHLMATHBE CBOero HauaidbHuka B. A. CMOIbSHMHOBA, HampaBUIO
xozmaTaiicTBo B MOCKBY M 0011acTh 00 OTKPBITMM B MarHUTOropcKe BBICIIETO
TEXHHUYECKOTO y4eOHOro 3aBeficHus. B 1931 roay ObUT OTKPBIT MHKEHEPHO-
CTPOUTENBHBIA MHCTUTYT — (pritMai YpaibCKOro CTPOUTENILHOTO.
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B 1932 romy B MarHuroropcke OBUIH OTKPBITHI  (DHITHAIIBI
METAJUTyprUIecKOro ¥ TOpHOro HWHCTUTYTOB CBepanoBcka. I[Ipmkasom
I'maBHOTO YTpaBneHus y4eOHbBIX 3aBefcHui Hapkomtsokmpoma ot 09.04.1934
Ha 0a3e (HUIMAIOB ypaJbCKUX BTY30B OBUT CO37IaH CaMOCTOSITEILHBIN TOPHO-
MeTamyprudeckui  uHCcTUTYT (MI'MIN). Bo3HukHOBeHHE By3a OBLIO
MIPOAUKTOBAHO OCTPOH MOTPEOHOCTHI0 METAJUTYPTHUECKON MPOMBIIIIICHHOCTH
CTpaHBI U, IpeXe BCero, MarHUTOTOPCKOTO METaJUTYprHIecKOoro KoMOnHaTa
B KBaJH(DHUIIUPOBAHHBIX KaJIpax.

[lepBbIM mupekTOpoM By3a Obul HazHaueH AHTOH MuxaiiaoBuY
VYnenuk, BbIyckHUK akagemun uMm. WM. B. Cramuna. YTBep»KIEHHBIX
¢axynpreroB MI'MU Toraa emie He uMmen. B 310 Bpemst B By3e CyIIECTBOBAJIH
Kadenpbl XUMHH, BBICIICH MaTeMaTHKH, (U3UKH, COLUATLHO-9KOHOMUYECKHX
HayYK.

B 1937 romy pextopom MIMUM cran Anekceit AmnapeeBud
besnenexnnix. [Ipu HeM, a umMenHo B 1937 roay, cocTosicsi IEPBBIN BBIITYCK
nmkeHepoB B 1937 roay u coctosm oH u3 20 4yenoBeKk: 8 TOPHSIKOB, 5
CTAJICTUIaBIWIIBIIUKOB M 7 TIPOKATYHKOB, IATEPHIM W3 HUX IO pPeE3ylbTaTaM
y4e0bI OBLTH BPYYCHBI TUTUIOMEI C OTIHIHEM.

B nauane 40-x Bo riaBe wuHcTHTyTa cTosn Iletp BacumibeBuu
XKypagsnes. B 3to Bpemst B8 MI'MU pabotano 47 npenojasareneit, u3 aux 10
KaHauaaToB Hayk. O0y4anock 435 ctynenToB. Ho yke ¢ mepBbIX JHEH BOWHBI
291 crynent u 39 npenonaBateneil moaanu 3asBieHne 06 yxojae Ha GPOHT.

BoitHa monokuiaa Havalo Hay4dHbIM HccienoBaHMAM. 204 HaydHO-
uccieoBaTelbcKkue paboThl BBIMOJHEHBI Uil HYXI (POHTa M HApPOIHOIO
xo3siiicTBa. Tpyn yueHsix otMeueH 123 opaeHamu u megansimMu. B To TpyaHoe
BpeMs B ieka0pe 1942 roga ObUT OTKPBIT CTPOUTEIBHBIN (PaKyIbTeT.

[Mocne oxoH4YaHWS BOHHBI TPUTOK CTYACHTOB B HHCTHTYT PE3KO
BO3pOC.

B 1948 rony npu pexrope Bnanumupe Muxaiinosuue OrueBckoM
(1947-48 rr.) ObLIO CO3MAHO CTyIEHYECKOEe Hay4yHOe oOimectBo. Torma ke
cocTosylach MepBasi CTyAEHYecKas Hay4Has KOH(EpeHIMs, KOoTopas craja
TPaJUIIMOHHOM, €KEer0THOMU.

B 1955 romy, xorma pexkTopoM HHCTHTyTa ObIT n30paH Mwuxamn
TanmaktnonoBry HoBoxwmitoB (1954-56 1T.), OBUT OTKPBIT 3a0YHBINA (aKyJIbTET.
Yucno kadeap K ’TOMY BPEMEHH YBEIHUIIIOCH 10 25, KOHTHHICHT CTYIEHTOB
HPEBBICUII JBYXTBICSIUHBIN pyOex u noctur 2259.

B 1956 romy x pykoBOACTBY HHCTUTYTOM mpuctynaer Huxomai
EdumoBnu CkopoxosoB, B TOT K€ 'O CO3JAaeTCsl HOBAas MHOTOTHpPa)KHAs
ra3era «3a KaJpbl», BCeM HbIHE H3BecTHas Kak «JleHuumay» (¢ 1990 r.)

B 50-e roxe! qBagaToro cToJIETUs TOPOA CTPEMHUTEIBHO Pa3BUBACTCA
[0 TMpaByI CTOPOHY pPEKH VYpal, B CBi3u, ¢ 4yeM B 1956 r. Hauanoch
cTpouTenbcTBO HOBOro 3maHuss MIMU. K 1961 roxy riaBHBIA y4eOHBII
KOPITyC OBLT TOTOB BCTPETHTH CBOUX CTYICHTOB.
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C 1976 mo 1989 romsl mHCTUTYT BO3riaBiisil npodeccop Burammii
Makaposua PsbkoB. B 1984 romy 3a ycmexu B TOATOTOBKE
BBICOKOKBTH(DMITMPOBAHHBIX KAJAPOB M HaydHBIEC HcciemoBaHuss MI' MU ObLn
HarpaxzuaeH opaeHoM TpynoBoro KpacHoro 3HameHu.

B 1989 rony BrepBbIe B HCTOPWH By3a pEKTOp ObUT HE Ha3HA4YeH, a
n3bpan. MM crtam mpodeccop, TOKTOp TEXHHYECKHX Hayk bopuc
Anexcanaposud Hwuxudopon. Tlpu Hem, B 1992 romy Obul opraHM30BaH
creldakynbTeT MEPernoJroTOBKH KaJpOoB 10 HOBBIM IE€PCHEKTUBHBIM
HanpaBjIeHUsM HayKM M TEXHUKH, a B Jekabpe 1993 roma cosnman
TYMaHUTApHBIA (aKyJIbTeT.

B 1994 romy WHCTHUTYT NEpeBOAMTCS B CTaTyC akaJIeMHH, a
10.09.1998 r. Ilpukazom MunHoOpa3zoBanust Poccuiickoii @eneparuu Ne 2322
MI'MA ynocrauBaeTcss BBICHIETO BY30BCKOTO CTaTyca — YHHUBEPCHTET,
KOTOPBIH C TOPJOCTHIO HOCHT TI0 CE ICHB.

1 wHos6ps 2007 r. Ha MOMKHOCTH pekTopa wu30paH Bamepwmii
Muxaitnosua Konokonbres, mnpodeccop, MOKTOp TEXHUYECKMX Hayk. B
VHHBEPCHUTETE MPOUCXOMIAT MACIITaOHbIE M3MECHEHUS BO BCeX cdepax >KU3HU.
Haumnator eme Ooiiee akTHBHO pAaCIIAPSTHCA MEXKIYHAPOJHBIC CBS3H.
Hanaxusarorcs pgenoBsie oTHomieHusi ¢ Hranuei, Kutaem, ['epmanueit,
BenukoOputaHueil; B paMkax peaNu3alldd MEXIyHapOIHOTO IPOeKTa
«/lHMnmaTuBa CeBepHBIX CTPaH B OOJACTH KBAHTOBOTO MAaTEpHAJIOBEICHHUS
3aKJIF0YAeTCS JIOTOBOP O COTPYAHHYECTBE C HAYYHBIMH OpTaHU3aIUsIMU
Isenuu, Hunepnannos, I'epmanuu.

B 2010 romy yHUBEpCHTET YCHEUIHO 3aBEPINIJI PEOPTaHU3AIMIO
(mpuka3 ®enepanbHOTO areHTCTBa MO 0Opa3oanuio Ne 5 ot 14.01.2010 1.) o
MPUCOEANHEHNIO K HEMY TpeX KoJulepkell u onHoro texnukyma: 'OY CIIO
«MarnuTtoropckuil uHAycTpUaibHblii kosuemx uMm. H.M.Maxkaposa», ®I'OY
CIIO «MarHuToropckui roCy/1apCTBEHHBIN po¢eCCHOHATHHO-
negarornyeckuit komiex», O®I'OY CIIO «MarHuToropckuili CTpOUTENbHbII
komnex», I'OY CIIO  «MarHuTOropckuifi  TOProBO-3KOHOMUYECKHI
TEXHUKYM).

B MarauToropckom rocyapcTBEHHOM TEXHHYECKOM YHHBEPCHTETE B
Hacrosimee BpeMs oOydatoTcst 14 Teicsd cTyAeHToB. B Hem paboTtaioT okojo
2,3 TBHICAYM TpemnojiaBaTeNed W COTpyaHUKOB. M3 671 denoBeka
podeccopCKO-TIPEno1aBaTeNECKOTO cocTaga, 00eCTIeYnBAaOIIETO
obpazoBarenbHBINA Tpoliece 1o nporpamMmaM BITO, ydeHble creneHu NOKTOpa
W KaH/AuzjaTa HayK UMeEIoT 555 HaydHO-TIearorndeckux pabOTHHKOB, Cpelu
koTopbIX 13 maypearoB npemuu IlpaButensctBa Poccuiickoit @enepanuu, 12
3aCIIy)KCHHBIX JAesiTe]Ield HayKH U 3aCIy’KEHHBIX Pa0OOTHHKOB BBICIICH LIKOJIBI
P®, 25 unenoB Poccuiickoil mHxeHepHOW akagemMuu, AKageMuu HpoOiem
kauectBa P®, AxanemMuu dJEKTpOoTeXHMYeCKMX Hayk P®, Akagemuu
ApXUTEKTYpPHl M CTPOUTEINBHBIX HAYK W IPYTHX akaJAeMui, 3 3aciyXCHHBIX
yuutens PO. [ToderHble 3BaHUs (OTpacieBbie U BEIOMCTBEHHBIE) MPUCBOCHBI
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99  coTpyAHHMKaM BBICHIETO TPOQECCHOHANBHOTO  OoOpasoBanus, S0
COTPYAHHKAaM CpPEOHEro NPO(PECCHOHANEHOTO 00pa30BaHUS; HArpa)kIeHBI
ITouetHBIMEM TpamMoTaMu MuHOOpHAYKH Poccuu 335 gyenosek.

B mHactosimee BpeMs TpPOBOAUTCS JalIbHEHINAs peopraHu3anus
MI'TY nyrem mnpucoeAuHEHUs e€Ile OJHOTO By3a - MarHUTOTOPCKOTO
rocyAapCTBEHHOTO YHUBEPCUTETA. Ceronns Marauroropckuit
TOCYAapCTBEHHBI TeXHUYecKui yHUBepcuteT mM. .M. HocoBa (MI'TY) —
OIMH W3 aBTOPHUTETHBIX MHOTONMPOQWIHLHBIX TEXHHYCCKUX YHHUBEPCHUTCTOB
Poccun ¢ pasBeTBieHHON MH(PACTPyKTypod, MOIIHOH MaTepHaIbHO-
TEXHUYECKOM 0a30ii, BHICOKAM MHTEIUICKTYaJIbHBIM MMOTCHIIUAIOM, H3BECTHBIN
B CTpaHe U 3a py0e)kOM CBOMMHU HAYYHBIMHU IIKOJIAMHU.

Boeinyckauku MI'TY paboTaroT Ha BceX KPYITHBIX MPEATNPHATHIX
VYpansckoro deneparsHOro oKpyra, Poccun, B cTpaHax OIIKHETO U JaJbHETO
3apyOexps. Hamr KOJUIeKTHB MPOOIDKAST U MPEYMHOXKACT JTYUIINE TPATUIIHN
By30B Poccun. YuuTbcs y Hac HEIErKo, HO MPECTHIKHO, MOTOMY YTO B
VHHBEPCHTETE CO3JaHbl HEOOXOOUMBIC YCIOBHS IS TOJMYYCHHS TIIyOOKHX
3HAHUMH, HEOOXOTUMBIX Oyaymum BBICOKOKBATH(UIIIPOBAHHBIM
CHCNMANACTAM B HX [POU3BOJICTBCHHOW, HAy4YHOH, OOIIECTBEHHO-
MOJIMTUYECKOU JIeATEeIbHOCTH.
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HUMAN BODY AS A SOURCE OF INSPIRATION IN
ARCHITECTURE

Abstract

During the history, a human body has always been a great inspiration
for creators. Man's anatomy has inspired many artists, inventors, scientists.
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When it comes to architecture, its relationship with the human body can be
found even in the earliest period of human history. The architecture is
inextricably related to the man. It was created by man and it was created for
man. Inspiration can be found not only on the outside of the human figure, but
in its interior, emotions, gestures, movements and so on. Forms of the human
figure in any of the mentioned forms can be recognized in the form of
construction of the building, in its shapes or forms, in the function, even in an
urban settlement, etc.. Anthropometric architecture, which is the subject of this
paper, is usually based on the proportions, symmetry, certain measures and the
like. This paper presents and briefly analyzes the examples of constructed
buildings of modern architecture which creation was inspired by human body.
By using descriptive method and comparative analysis the elements that
clearly show the relationship of architecture and the human body were shown.
The aim of this paper is to highlight the role of human in the architectural
creativity and to indicate architects and students of architecture at the
inspiration that can be found in it.
Key words: human body, architecture, inspiration, anthropometry.

1.0. INTRODUCTION

The subject of this paper is anthropometric architecture. This paper
mainly studied the influence of human anatomy at the idea of the designer, and
presents examples of architectural structures that are directly inspired by
human's body.

Inspiration is one of the biggest triggers of human development. Man
seeks inspiration in the world around him or in his own inner, imaginary
world, which is a kind of projection of the real world. Nature is the greatest
source of ideas, the teacher of all the unknown. Since man is part of nature, it
means that he himself may be a source of ideas and inspiration.

Many artists, painters, sculptors, architects etc. studied a human body,
even in ancient times. Numerous studies and sketches were made, which led to
extraordinary discoveries, that remained unsurpassed to the present day. The
ancient Greeks built the architecture using the measures that had been taken
over from the parts of the human body. So, it was an architecture that was
proportional to the human body. It is considered as one of the most
harmonious architectural achievements. When we observe this architecture, we
unconsciously see something similar to us. And therefore we like it and that is
exactly the reason why architecture of ancient Greece looks so gorgeous. It
seems like the ancient Greeks literally applied the famous Pythagorean phrase
"Man is the measure of all things".

Observing the forms of nature, man has always been understood that,
in the plant and in the animal world, there are certain proper relations between
the parts and harmony of the shapes, respectively there have always been ideal
proportions. This harmony is the result of the perfection of nature. And man,
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as part of the nature, belongs to that perfect harmony. That is why, when it
comes to architecture, the study of measures and proportions of the human
body is crucial for creating balanced and harmonious composition.

2.0. HUMAN BODY AS AN INSPIRATION THROUGHOUT
HISTORY

Since the earliest times, man has been learning by observing the
world around and creating by copying and adjusting the discovered
knowledge. People were trying to determine the relationship between parts of
the human body. The ancient Egyptians, for example, used the width of the
palm as a measuring unit for showing proportions of the human body. They
came to the conclusion that the human body contains 24 palms, half of the
body 12, head contains 3 palms and so on (Fig. 1).

‘I
£
‘

|

Fig. 1. The sketch of relation of the size of palm and the size of human body

The ancient Greeks used the ratio of the size of the head and body.
Thus, for an instance, Doryphoros, sculpture of Polykleitos, measured 7 heads
(Fig. 2). These comparative measures have been retained to the present day.
Today it is considered that the height of a normal human figure is equal to the

amount of 7.5 to 8 heads [4].
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Fig. 2. The Doryphoros of Polykleitos, the ratio of body and head

The most famous study of dimensions of the human body was made
by Leonardo da Vinci. During the late eighties of the fifteenth century, while
working on a equestrian statue for Francesco Sforza, Leonardo for the first
time get into a study of the proportions of the human body, anatomy and
physiology. He began to work on a Book about the human figure, which was
never completed, and for which he carefully studied the bodies of two young
men. After several months of studying their bodies, almost simultaneously
with the study of bodes of some horses, he came up to systematic examination
of human proportions [1]. He compared the results with one preserved ancient
theory of human proportions of Vitruvian man. According to Vitruvius, if the
figure of a man is showed inside a circle and a square (homo ad circulum and
homo ad quadratum), then the navel, the center of the human body, coincides
with the centers of the circle and the square. Leonardo, based on his own
empirical discoveries, corrected Vitruvius measures. According to him, only
the center of the circle (homo ad circulum) coincides with the navel, while the
center of the square (homo ad quadratum) is moved a little lower on human
body. Otherwise, Vitruvius measures were very freely interpreted and
portrayed in the Renaissance.
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Fig. 3. The Vitruvian Man, Leonardo's interpretation of Vitruvius theory of proportions
of the human body.
http://upload.wikimedia.org/wikipedia/commons/2/22/Da_Vinci_Vitruve_Luc_Viatour.

ipg

The most often applied proportions in architecture are those related to
the golden ratio®. In numerous studies, the golden ratio is associated with the
human body. The most famous example of this is Le Corbusier's system of
proportions based on the golden ratio, applied to man and his famous modular
system - Modulor. There is no written evidence that the ancient Egyptians
knew about the Golden Section, but the fact is that even in the constructed
pyramids elements of the Golden section can be clearly identified. The ancient
Greeks used the golden ratio in the construction of temples, as it is shown in
the example of the Parthenon at the Acropolis (Fig. 4).

! Two quantities are in the golden ratio if their ratio is the same as the
ratio of their sum to the larger of the two quantities.
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Fig. 4. Parthenon, the ratio of the edges corresponds to the golden ratio, source:
http://upload.wikimedia.org/wikipedia/commons/6/66/Parthenon_-_facade_ouest.jpg

3.0. EXAMPLES OF MODERN ARCHITECTURE INSPIRED
BY HUMAN BODY

In this part of the paper will be presented concrete examples of built
structures of modern architecture whose design is inspired by the human's
body - his movements, certain parts, etc..

As a first example it is chosen an object called Dancing House (Fig.
5). The building is located in Prague and it is the work of the joint
collaboration of the famous architect Frank Gehry and Vlado Milunic. It was
built in 1996. on the site of the Neo-Renaissance building that was destroyed
in World War Il. The building got its name for its shape. It has the form of
human body in particular gesture. It emphasizes the human body in motion.
Two special forms, elegantly placed side by side, depict a man and woman
dancing (a dancing couple of Fred and Ginger?). The cylindrical form on the
right side (Figure 5a) is a metaphor of a man who rises his hand (cantilevered
terrace) toward his dancing partner, wrapping it around her waist. Female
figure is represented by the curved glass cylinder on the left side of the picture.
Curved form also reflects the movement inspired by the music at the particular

2 Fred Astaire (May 10, 1899- June 22, 1987) and Ginger Rogers (July
16, 1911- April 25, 1995) were iconic dance partners who made motion
pictures together from 1933-1949.
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time. Overall composition looks elegant and harmonious. Its dynamism
directly reflects the dynamics of the movement of human body and a
characteristic gesture. In Figure 5b it is graphically shown the parallel between
architectural structure and dancing couple (the silhouette), where one can
clearly notice the similarity.

Fig. 5. a) Dancing building, b) A sketch of dancing couple, source:
http://mww.thymegraphics.co.uk/prodimages/Cutting%20Files/Thyme/People/dancing
%20couple%202.jpg

As a second example it is chosen a residential building of a well-
known contemporary spanish architect Santiago Calatrava - Twisting Torso
(Fig. 6a). The building is located in Sweden, in the city of Malmo. The
architect based the building on a sculpture called Twisting Torso, which was
based on the form of a twisting human being (Fig. 6¢). In the original sculpture
of Turning Torso, seven cubes are set around a steel support to produce a spiral
structure (Fig. 6b), which resembles a twisting human spine. In the Turning
Torso building, the spiraling tower is composed of nine box units, each of five
floors. Nine cubes, twisting 90 degrees from bottom to top, rises 54 stories
topped with a glass-enclosed floor for meetings and special events, and a
rooftop observation deck with vistas across the @resund strait to the @resund
Bridge and Copenhagen. The residential tower is meant to be seen as a free
standing sculptural element inspired by the human body.
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Fig. 6. a) Twisting torso building, b) Sketch of the object, c) Sketch of the human body
source: http://assets.inhabitat.com/wp-
content/blogs.dir/1/files/2011/07/Calatrava-Twisted-And-Sustainable-Turning-
Torso-Malmo-5.jpg

The following example is also work of above mentioned architect,
Santiago Calatrava. It is the object known as the Eye of Wisdom or L
Hemisferic (Fig. 7a), which places auditorium, planetarium and theater. The
building was inspired by the human's eye. The building has elliptical shape and
in the center of it it's placed a spherical planetarium. Planetarium reflects the
pupil of the eye (Fig. 7b), while the other structure of elliptical form is mobile
and personifies blink of an eye. The whole architectural composition lies in a
shallow pond and reflection of the building in a water creates a comprehensive
picture of the eye [3]. The building is particularly striking during the evening
when it is illuminated from within. In the Figure 7 are shown the images of the
object and the sketch. The shape of the eye is clearly noticeable.

Fig. 7. a) Sketch of the object, b) Illustration of the human eye sources:
http://spectacularlighting.files.wordpress.com/2011/04/7-hemi-at-night.jpg
http://Aww.idesignarch.com/wp-content/uploads/LHemisf%C3%A8ric-
Valencia_11.jpg
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Examples of anthropometric architecture can be found not only in the
form of objects, but also in object details. For instance, on the ground floor of
the famous building Unite of Le Corbusier in Marseille, numerus sculptural
and ornamental forms of the measures from Modulor (complex author’s
interpretation of measures of the golden section) are showen on the the
concrete facade. It is shown an imprint of man as the origin of all measures
(Fig. 8). The same principle is repeated in the following UNITES, and the most
prominent relief is one in Briey[3].

Fig. 8. Detail from the facade of Unité in Marseille, http://wharferj.wordpress.com

CONCLUSION

The human body is an endless source of inspiration. Architecture, as a
branch of art, also looks for inspiration for original and unique solutions. The
human body is considered to be the most perfect creation. Hence, to be
inspired by the perfect, can only create something perfect. Architecture is
created by man. Architecture exists to satisfy man's needs. At the same time it
is a creation of the man and the creation for the man. Therefore, it must be on a
human scale, must match its needs. The use of these practices in architecture
means that the designs must fit the human body, rather than the people fitting
the building. Human dimensions inspire the dimensions of the building.

Perfection framed in the human body has been made people to
explore, discover and understand. The more investigated, the man became
more surprised with perfection of creation. He measured, found legality and
came to the extraordinary response that is expressed in golden section. Golden
Section became canon in painting, sculpture and architecture, and is directly
linked to the human body.

In architecture, there isn't object that is not inspired by the man's
body. Actually everything that is created, it is created to match the man. So,
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directly or indirectly, the man is the main tool of design, purpose and means. A
man's figure as an explicit architectural element has been running through the
history of architecture since ancient times. Examples can be found in the form
of pillars on the ancient temples, such as eg. caryatids, further, sphinx with the
head of a man in Egypt, and so on. Modern architecture is also inspired by the
man's body, and examples can be encountered in buildings of various
functions. This paper presents some of the most representative examples from
the world of modern architecture.
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OCOBEHHOCTHU HEUMHUHT A POCCUMCKNUX WHXKEHEPHO-
CTPOMUTEJBHBIX OPTAHU3AITAM

AHHOTaUUA

IIpencraBnenHas CTaThs OTHOCHUTCS K HOBOU obnactu
TEOPETHUYECKOTO SI3bIKO3HAHUSI — OPraHU3AIlMOHHOW JIMHTBUCTHKE. B cTaThe
paccMaTpUBaeTCs IpoIecc pa3pabOTKK Ha3BaHHS OPTaHU3AINH, SBISTFOIIUICS
OAHUM U3 OCHOBHBIX OJTaloOB IIpU CO3JAaHWHU KOPIOPATUBHOTO HUMHJIKA
COBPEMCHHOW WH)KEHEPHO-CTPOUTEIIbHOM KoMmanuu. C 3Toi 1enbio B pabote
AHANTM3UPYIOTCS  Pa3HOOOpA3HbIC BAPUAHTHI HA3BaHUM W BBISBJISIOTCS
HaunOolee yIayHbIC U3 HUX.
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NAMING FEATURES OF RUSSIAN ENGINEERING AND
CONSTRUCTION ORGANIZATION

Abstract

Presented article refers to the new field of theoretical linguistics -
organizational linguistics. This article discusses the process of developing the
organization's name, which is one of the major steps in creating a corporate
image of modern engineering and construction company. For this purpose, a
variety of options are analyzed and the most appropriate names are outlined.

Key words: organizational linguistics, naming, corporate image,
engineering and construction organization.

Co3nanue 3G PEKTUBHOTO KOPIOPaTHBHOTO UMHDKa  —
MEepBOCTENeHHAs 33/1a4a JUIsl YCIIEIIHOM JAesSTEeIbHOCTH JI000i HHKEHEpHO-
CTPOUTENIbHON opranmzanuu. VIMHIK KOMIAaHUM — 3T0 ee oOpa3s,
CIIOKMBIIMHCS Y KOHKYPEHTOB, IIAPTHEPOB W KIHMEHTOB, OT KOTOPOTO
HaIpsMyo 3aBUCST peryranus, KOHKYPEHTOCIOCOOHOCTh u
MO3UIIMOHNPOBAHUE OPTaHU3ALMH HA PBIHKE YCIIYT.

[TpaBUIbHBIM, TPaMOTHO OpPTraHM30BaHHBIM, HaWOoOJiee YHAYHBIM
CUNTAETCS KOPIIOPAaTHBHBIH HMMHIUK, (OPMHUPYIOUIMH  IOJIOKHUTEIHLHOE
OTHOIIEHWE K (UpMe, NPOW3BOJIIMKA BHIIOJAHOE, a TIJIABHOE, 3aJaHHOe
BIEYaTIEHUE, BBI3BIBAIOIIMN JIOBEpHE Yy MApTHEPOB M IOTCHIMAIbHBIX
3aKa34YHKOB.

He mocneanee Mecto B (OPMHUPOBAHHHM KOPIOPATHBHOTO HMMHJDKA
MHKCHEPHO-CTPOUTENILHOM OpraHm3alii 3aHUMaeT ee Ha3BaHue. MHorue
PYKOBOIMTENN TMPHU3HAIOT, YTO HEHMHHT (0T aHIN. «naming» —
«MMEHOBaHUE»), pa3paboTKa UMEHN KOMIIAHUH, — 3TO HEMPOCTas 3a/1aua, Bellb
Ha3BaHUE JIOJDKHO BBINOJHATH Cpa3y HECKOJbKO (QYHKIMH: OpraHMYHO
BIHCHIBaThCS B (pritocoduio GUpMbl, OTpaxkarth crieluduKy 1 0COOCHHOCTH ee
JIeSITeIIbHOCTH, COOTBETCTBOBATh TPEOOBAaHUSIM 3aKa3uMKa, AEMOHCTPHPOBATh
NPEUMYLIECTBA IPEJOCTABISIEMBIX OpraHU3aluel YCIIyTr ¥, HAKOHEIl, BBITOJIHO
BBIJICTIATHCS HA (DOHE KOHKYPEHTOB.
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AHanu3 Ha3BaHUW  COBPEMEHHBIX POCCHUHCKHMX  OpraHuzauuit
WH)KEHEPHO-CTPOUTEIILHOW OTPACIH TO3BOJIAET MPEANOI0KHUTE, YTO CaMBIMU
pacTpOoCTpaHEeHHBIMA W3 HHUX SBISIOTCS HEHMBI, CBS3aHHBIE CO Cdepoid
JIeSTeTHHOCTH KOMITaHUH !

- Beaymas o6nacte nestenbHOCTH «CTpOUTENbCTBOY. JKuicmpotl,
Pemcmpoii, Cmpotiundcunupune, Jlomocmpoumenvras Komnanus,
Peuencmpoii, HnCmpoii, Hosocmpoii Hnorcunupune, CmpoullpaxmuxOyenka,
Meuencmpou, Iopcmpoii, KackaoCmpou, [omKurCmpou, CumuCmpoil,
Anpuopu-Cmpoti, MonmasxcCneyCmpoii, MaeHnsecmCmpoti, PybeacCmpoii,
Cmpoii/loxmop.

Cpenu Ha3BaHH ATOW TPYIIBI MOKHO BBIJICJIUTh UMEHA!

1) xapakrepusyroliue MacITabbl CTPOMTENBCTBA H  OOBEMEI
CTPOHTENBHBIX pPaboT: MezaCmpoii, KomnaexcCmpoii, CmpoiuKomnuexc,
CmpoiiKomnnexm, KanumanCmpoii,

2) coaepikaiue TonoHUMBL: FOdxcyparcmpoticepsuc, Ypan/fomempot,
Yensaocmpoii, Macnumocmpoi, [Tumep-cmpoii;

3) yKaspIBalOIINe Ha CTPOUTEIBHBICE MaTepUaNBL: J[[pescmpoil,
bemouncmpoii, Mononumcmpoi,

4) xapakTepu3yIIIHe KauecTBO CTPOUTENbCcTBA: Macmepcmpotl,
OxenepmCmpoti, Dnumcmpoii.

- OcHOBHOHI TPOQUIL AEATENBHOCTH «DKCIEPTH3a» (TeXHUYECKas
JKcHepTH3a 3JaHUM U COOPYXKEHUH, DKCIEpTH3a  MPOMBILIIEHHOMN
0e30macHOCTH, CyaeOHas skcrepTusa). Ixcnepmusa-P, Anvgha-Oxcnepmusa,
Texsxkcnepmusa,  Pocmexskcnepmusa,  IIpomviuwnennas — Oxcnepmusa,
Cmpoumenvnas Oxcnepmuza, Aeenmcmeo CcmMpoUmenbHou 9SKCNepmu3sol,
Hucmumym nezasucumvix skcnepmu3s, bBropo Hezagucumeix sxcnepmu3 u
OYEeHKU.

- T'maBmas oOmacte pgesrenpHOCTH —«IlOATOTOBKA TPOEKTHOM
nokyMeHTanum»: [Ipoexm, I[Ipoexm-undoycmpus, [Jom npoexmos, Pexon-
IIpoexm, I[IpoexmCumu, I'amma IIpoexm, Hosoe IIpoexmnoe biropo, IIpoexm-
Cucmema, Aecenmcmeo cmpoumenvhvlx npoekmos, Tpemva npoexmmuas,
IIpoexm-cmyous, Ypancmpounpoexm, ApxCmpoiillpoexm, [Ipoghunv-Ilpoexm,
IIpoexmCepsuc, Pecuonllpoexm+, Yiomcmpouinpoexm, bazucCmpoullpoexm,
Maznumoeopckepasxcoannpoexm.

Ha3BaHus MHOTMX IPOEKTHBIX OPraHU3ALUN:

1) TOAYEPKHUBAIOT TJIABEHCTBYIOMIYIO ITO3UIMIO KOMITAHUH CpPEIH
apyrux ¢upm atoit orpaciu: Aawgpa-Ilpoexm, Inasllpoexm, [Ipuopumem-
Ilpoexm;,

2) OTpaXkaloT MNPEUMYIIECTBA MPEJOCTABISIEMBIX OpraHU3aIHen
yenyr:  Tapaumllpoexm, A6comom npoexm, Adenm-Ilpoexm, Ilpoexm-
Hunosayus (mpeanpusitue pa3padaThiBaCT MHHOBAIIMOHHBIC IIPOCKTHI);

3) oTuactu cocrost u3 abopesuaryp: AbBM Ilpoexm (Apxumexmyproe
biopo M-Ilpoexm), PUBC-npoexm.
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- Benymiee HanpaBieHue NEATCIBHOCTH «APXHUTEKTYPa» B 3HAUCHHUH
«McKyCcCTBO MIPOEKTUPOBAHHUS, BO3BEICHHUA M XyJ0KECTBEHHOTO O(hOPMIICHUS
crpoenniiy [2]:  Hpyeas apxumexmypa, Apxumexmypnas Ilomumuka,
APXUnpoexm, Apxgono, Apxuxom, ApxCmyous, Apxuuen, Apxumo,
ApxumexmypHo-nianuposounbli yenmp, /lepesannoe 300uecmso.

-OcrHoBHass  chepa  mesrenpHOCTH  «PeMOHTHBIE — pabOTHD»
Cmpotupexoncmpyxyus, Pemonm-Ilpoexm, Pemonm-74.

- I'maBmas obOnmacte nestenbHOCTH «®acamgHbie paboOTHY. Ypai-
Dacao, @acaonvliit Mup, Yemwvipe Dacaoa.

Brnaromaps TakUM «TOBODSIIMMY» HA3BaHUSAM JIETYE OIPEICIUTh
npoQUIb NEATSIPHOCTH OpPraHU3aldd, OJHAKO B IEJIOM OHHA BO MHOTOM
MOXO0XH JAPYr Ha Apyra, He OTJIMYAIOTCSA OPUTHMHAIBHOCTBIO M TO3TOMY HE
3aKPEIUIIIOTCS. B TAMATH y KIHEHTa. VICKIIIOYeHHE COCTABISIOT HEUMBI
MHOTONIPOGMIBFHBIX KOMIIAHHUH, B ACATEIBHOCTH KOTOPBIX HENBb3s BBHIICIHTH
KaKoe-TO OCHOBHOe Hampasienue: /Juanazon (B 3Hauenun «Ilpenernst
pacmpocTpaHenusi; o0beM, pasmep, uHTepBam» [2]), Huacnocmuxa (3T0T
MEIHUIIUHCKIA TEPMHH TIepelie] B CTPOUTEIBHBIN JICKCHKOH B 3HAYCHHUU
«OTIpeAeTICHHE TTAPaMETPOB UET0-IL.»).

MHorre WHKEHEPHO-CTPOUTEIIbHBIC OpraHW3alid HOCST Ha3BaHUS,
CTHJIM30BaHHBIC M0]] UMEHA COOCTBEHHBIC, CPEIN KOTOPBIX MPEOOIaaatoT:

- AuTpornoHuMbl. B OOJBIIMHCTBE CIy4aeB KOMIIAHHU HA3bIBAIOT
MMEHAMH BJAJEINIblIEB, PYKOBOJAMUTENEH, UX POAHBIX. Takue HEHWMBbl HeIb3s
OTHECTH K IITaMIIaM, Be/lb OHU BBIJACISIOTCS CPEIU OAHOOOPA3HBIX HAa3BaHHMA
KOHKYPCHTOB, OJIHAKO OIBITHBIC HEWMEpPhl (CHCIHUAIKUCTHI 10 HEWMHUHTY)
HACTOSTEIHHO PEKOMEHAYIOT BO3JCPKUBATHCS OT MOJOOHBIX HAWMEHOBAHHIA,
MOCKOJIBKY OHH HE HECYT CMBICJIOBOW HAarpy3kd, HE JIEeMOHCTPHPYIOT
MPEUMYIIECTBA OPTaHW3alMd W HE CIOCOOHBI BBITOJAHO IPEICTABHTH €€
ayTUTOPUH.

Ha3zBanus 310 HOATpyIIIBEl 00pa30BaHEI B OCHOBHOM:

1) ot umen: Auna — Komnnexc Cmpoumensuvix Yciye, Anacmacus,
Banepa, Braoumup;,

2) or ¢amumii: [opsaues, Kucenes, 3asvbsnoe u napmuepul,
Bonvincxuti u K, bopucos & Ilapmuepvt, Paccxazo®® u Ko, [paues u
Tapmuepwr, Voronkoff,

HeiimMbl HEKOTOPBIX MTPOSKTHBIX (PUPM, COCTOSIINX U3 aHTPOTIOHMMOB,
MPEJCTABISIFOT COOOW JOBOIBHO TPOMO3JIKHE COYCTAHUS, OTUETO OHH C TPYOM
BOCIIPHHAMAIOTCSI Ha CIyX H HE BCEra JIETKO  3allOMHHAIOTCS:
Apxumexmypnas — cmyous  Kopmauésa, Apxumexmypnas macmepckas
Monoxosa, Apxumexmypnoe 60wpo Anexces Cyxosa, Apxumexmyproe 610po
Braoumupa Kaeanosuua.

Hemoymenue u ONpeneNieHHBI WHTEPEC BBI3BIBAIOT HA3BaHUS
bopodasuenko u napmuepvr BcnencTBHE SBHOW HEOIAro3BydHOCTH U
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Onuzabem [pun W3-32 OTCYTCTBUSI BHIUMBIX MOTHBOB JJIsI 110700HOTO
HEUMUHTA.

B Ha3BaHHAX WHXCHEPHO-CTPOUTEIHHBIX KOMIAHHN 3a9acTyio
3alevyaTiieHbl ~ BCEMHPHO  HM3BECTHBIE  JMYHOCTH, KOTOPHIE  CBOMMH
JIOCTIDKEHISIMA M OTKPBITHAMH BHECTH 3HAYUTEIBHBIA BKJIAJ B HCTOPHIO, B
pa3BUTHE HAYKU U KYNbTYpHI: Apxumeo, boausap, I'acapun.

- JIuteparypHbie 00pa3sl. POMaHTHYHBIC, KpacHBBIC IMEHA KOMITAHUH
Acconv m Anvie napyca accOUMHUPYIOTCS C BEpOil B YyZO U C BO3BBIIICHHOM
Mmeuroir. Hassanwe ¢upmbl Haymumyc OTCBUIACT HAC K OJHOUMCHHOMY
MOJIBOTHOMY KOpaOmto u3 GaHtacTHyeckux mpowmsseneHuii JKions Bepna,
MOKA3bIBAIOIIEMY  VIAMBHUTCIBHBIC [UIS CBOCTO BPEMCHH TEXHHYCCKHE
XapaKTCPUCTUKH.

bnaro3Byunsie HazBaHus Cesam u 3onomou Kniouuk BBI3BIBAIOT B
CO3HAHUM CKa304HBIC 00pasbl, a beowcun 1ye — TApMOHUYHBIA 00pa3 dYeIoBeKa
U TIPHPOIBL.

Vcnonp3oBaHWe  HaMEpeHHBIX  opdorpadudeckux  MCKaKeHHUH
MPU3BAHO, B IEPBYIO OYEPE/lb, IPUBJICYb BHUMaHUE ayuTopun (Aneeun), a BO
BTOPYIO — MPOJAEMOHCTPUPOBATh KaYECTBO, CTATYC KOMITAHWH, €€ KOHIICTIIIUIO
pazsutust (A-Dnuma).

KOMOpOM M 3KCTpaBaraHTHOCTBIO OTJIMYAETCs Ha3zBaHue CmanbHoe
8bIMS.

HeynauneiMH BapuHaHTaMH HEHMHHIa MOXXHO CUHTATh HAa3BaHU,
COCTOSIIIIUE U3:

- BHEIIHE OeCCMBICIICHHBIX U HesicHbIX ab0peBuaryp: [ PACT, BAYP,
OJIAJIIO, TI2T, APC, FOPC, CTOJIC, PY®, AJIKYTA, MATHUM, CEBOC,
JIOKCAJI, OMA/,

- abOpesmatyp B coueTanuu ¢ mudppamu: JCK28, CY-152, MIIMK
No2;

-ab0peBmaryp, moanaromuxcs pacuudposke: HCKOM (Hruoicenepro-
cmpoumenvHas KOMRAHUs1), MUCK (Mocxosckas Unorcenepno-
Cmpoumenvnas  Komnanus), IIIIAIIF  (Ilpoexmno-npouzeoocmeenioe
apxumexmypuo-nianupogoynoe 6iopo), TO3uC (Texnuueckas skcnepmusa
30anHUll. U COOPYIICEeHUlL), TAPC  (Twomenckuii  Apxumexmypo-
Pecmaspayuonnvii  Coro3), [[O3UC (Llenmp sKxcnepmusvl 30anuti u
coopyaicenutr), [ICK (IIpomvluinenno-cmpoumenbHas KOMRAHUSA);

- cokpauienuii: Texnpog, POCIEO, Ilpomes, Maenumozopckuii
Tunpomes, MexCmpouTpanc.

BecbMa CIIOpHBIMU SIBIISIFOTCSL HEMMBI-HEONOTH3MBL: Aganexc, Obuyc,
Jlokpoc, Hncam, Bepcona, Ilunap, Pynp, [lloduen, Buoc, [lapoH.
HecoMHeHHO, Takue YHUKAIBHBIC U OJaro3ByYHbIC HAUMCHOBAHHS HE MMEIOT
aHAJIOTOB, OJIHAKO OHM OTHIOJb HE MOCHOCOOCTBYIOT IPHUBIICYCHUIO
MOTEHIMATbHBIX KIMEeHTOB. Kak mpaBmiio, 3aKa3duKd C OCTOPOXKHOCTBIO
OTHOCATCS K TYMaHHBIM, HETTIOHATHBIM HAa3BaHMSAM.
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SlpkuM  TpuMepoM  HEOJAaro3By4HOr0o W TPYIHONPOW3HOCHMOTO
WMEHH, CIIOCOOHBIM OCJOXHHTH TIPOJBIDKCHHE OpraHW3allMil Ha pPBIHKE
CTPOUTENBHBIX M WHXUHUPHUHIOBBIX YCIYI, SBJSIIOTCS MHOTOCIIOKHBIE
Ha3BaHUA C HArpoOMOXJICHHUEM 3BYKOB M CJOroB: bypwui bropo, IIpoexm
cmanvroncmpyxyust, Cneysvicomcmpounpoexm, Yennol naeCmpotuillpoexm.

Cpemn HEHMOB WH)XCHEPHO-CTPOUTEIBHBIX KOMIAHHH HEPEIKO
BCTPEYAIOTCA MPAKTUYECKM UACHTUYHBIC Ha3BaHUA: Apxcmpounpoexkm,
Apxcmpotinpoexm-A. B Takux ciydasx BeposiTHEE BCEro UMs OyleT HEBOJIBHO
CIIy>)KUTh PEKIaMOH KOHKYPEHTY.

OmauM w3 Haubojee YyAauyHBIX MPUMEPOB HEHMMHTA SIBISETCS
Ha3BaHHE MArHUTOTOPCKOW WHXEHEPHO-CTpOUTeNbHON opranuzamuu OO0
«HIIO «Hagexnoctb». IlpoaHamu3upoBaB 3TO Ha3BaHHE C TOYKU 3PEHHS
CEMAaHTHKH, 3TUMOJIOTUM M AacCOUMalUil, BO3HUKAIOIIUX Y COTPYIHHUKOB,
MapTHEPOB U MOTEHLHUANbHBIX KIMEHTOB KOMIIAHUM, Mbl MIPULUIK K BBIBOAY O
TOM, 9TO TaKO€ Ha3BaHHE CO3JacT (hUPME XOPOIIYI0 PEIyTalHio, OTIHYas ec
OT IPYTHUX B PsIly KOHKYPEHTHBIX OpraHU3alui CTpOUTENbHOM oTpaciu. bonee
mogpoOHO d3Ta TeMa packpeiTa B Hameld cratbe «PedeBbie (GopMyisl
¢dunocoduu poccuiickoit opranuszamum» [1].

Takum o0pa3oMm, cerofgHs B YCIOBUSX >KECTKOH KOHKYPEHILUH Ha
CTPOUTENIBHOM PHIHKE YHUKAJIBHOCTh U 3aIlIOMHHAEMOCTh HeifMa HEO0OXOIUMBI
JUISL IO3UIIMOHUPOBAHUs (GUPMBI Kak caMOH JIydlliei U eIMHCTBEHHOW B CBOEM
poie KOMIMaHHM, MO3TOMY Haubosnee S(PPEKTUBHBIMH SIBISIOTCS SIPKHUE,
HEOpIWHApHBIE,  OPWUTHHAJIBHBIE, OTYACTH  CIIOpPHBIE, HO  BCerjaa
3aIIOMHHAIONINECS] Ha3BaHHUS.

TeM He MeHee MHOTHE HEHMBI COBPEMEHHBIX HHXEHEPHO-
CTPOUTENbHBIX KOMITaHUH MPEACTABISIOT co0oif HEUTpasbHbIE,
nmpefcKasyeMble  HaWMEHOBAaHHWS, SIBHO  yKa3bIBaIOMIME Ha  00JacTh
JIeTENIbHOCTH OpraHu3aluy. Takue Ha3BaHHMS HE BBI3BIBAIOT HEraTHMBHOU
peaknud y OONBIIMHCTBA MOTEHIMAJIBHBIX 3aKa3YMKOB, OJHAKO H HE
CIIOCOOCTBYIOT MHTEPECY K HUM.
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METO/bI KIACCU®UKAIINU I'OPOJOB - TYPUCTCKHUX

IHEHTPOB
AHHOTAUUA
B cratee mpoBOAUTCS HCCIENOBAaHHME METOJOB M CIIOCOOOB
KIaccu(UKAIMK TOPOJOB — TYPUCTCKHX IIGHTPOB, 3aKOHOMEPHOCTEU

(hopMHpOBaHUS apXUTEKTYPHON Cpelbl TYPHUCTCKHX LEHTPOB B CIOKHBIICHCS
HCTOPHYECKOH ropozckoii cpene. TeopeTnueckoe OCMBICIICHHE MPOBEAEHHOTO
WCCJIEZIOBaHMS MO3BOJIMIIO BBISIBUTH OCHOBHBIE THIIOJIOTHMYECKHE NPHU3HAKH, a
TaKKe TMPUHIMIIBEI U OCOOEHHOCTH (POPMUPOBAHUS TYPHCTCKHX LIEHTPOB, Ha
OCHOBAaHHMM KOTOPBIX BBIJICJIEHBl YEThIpe 0a30BBIX THMA [0 BEIYIIUM
KOMIIOHEHTaM, BOBJIEKA€MbIM JJIl OPraHU3alUU TYPUCTCKON AEATEIBHOCTH, C
BBIACJICHUEM COOTBCTCTBYIOIINX IMMOATHUIIOB.

KiroueBble cioBa: ropoj - TYPHUCTCKHHM IIEHTp, KiaccHpuKaus,
TUIIOJIOTUYCCKUE IMTPU3HAKHU, TYPU3M.
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METHODS FOR CLASSIFICATION OF CITIES — TOURIST CENTER

Abstract

This article contains research of methods and ways of cities — tourist
centers classification, regularity of tourist center architectural environment
formation in the formed historical urban environment. The theoretical
comprehension of the conducted research allowed to identify main typological
features as well as principles and features of tourist center formation, based on
which four basic types were distinguished by the leading components involved
in tourist activity organization along with distinguishing of the corresponding
subtypes.

Keywords: tourist center, classification, typological features, tourism.

@®opMHpOBaHHE TYPHCTCKOTO IIGHTPa B TOPOACKHX ITOCEIECHHIX
paccMarpuBaeTcsl Kak OJHO U3 BO3MOXHBIX HANpaBICHWH pa3BUTHSA
COIIMAIBbHO-3KOHOMHYECKOW M KYJIBTYPHOW JKM3HM TOpOJa HA OCHOBE
CO3JJaHUS CUCTEMBI TYPHCTCKUX KOMIIJIEKCOB U YUPEKACHHH.

BrisBneHne cnoco0OB M METOJOB KITACCU(HUKAIMK TOPOJOB -
TYpUCTCKUX LeHTpoB B Poccum m 3a pyOexoM IO3BOJIMIO YCTaHOBHUTH
3aKOHOMEPHOCTH (DOPMHUPOBAHUS aPXUTEKTYPHOU CpeJIbl TyPUCTCKHUX IICHTPOB
B CJIOXUBILIEHCS UCTOPUYECKOU ropojickor cpene. MccneqoBanue npoBeneHO
Ha OCHOBE W3y4UeHHUS TEOPETHUECKUX paboT B 00JacTU THUIOJOTHUH,
Ki1accu(UKalMy ¥ CUCTEMATU3alUMU TYPUCTCKHX M PEKPEAl[OHHBIX LIEHTPOB,
YUpEXKICHUI U KOMIUIEKCOB, a Takke 0030pa MaTepHajoB OTEYECTBEHHOH U
MUPOBOU MPOEKTHOH MPAKTUKU.

ITocne 0000mIeHWsT MaTepwaia IO MCCIEIOBaHUSIM B o0nacTu
TypU3Ma, HAMU BBISIBJIEHBl PAa3HOUTEHHS B TPAKTOBKE TEPMUHA «TYPUCTCKHUI
neHTp». HeoOxommmo — pasnuuaTh JBa MOHATHS: «Yewmp mypusma» W
«TYPUCTCKHUH IEHTP», KOTOPBIE OTIMYAIOTCS APYT OT ApYyra Kak 0OBEKTHBHOE
u cy0pexTrBHOE. Ecim moHsTHE «yenmp mypusma» pacKphIBaeT PECypCHYIO
CTOPOHY MECTHOCTH, TO MOHATHE «MYPUCTNCKUU YyeHmp) 0003HAUYaeT yPOBEHb
MHGOPMHUPOBAHHOCTH O HEM TYPUCTOB.

Hampumep, B.A. Tkauenko u M.U. bapanosckuii [3.C. 23] Ha3pIBatOT
«TYPUCTCKHH LIEHTP» — HOBBIM BHIOM TPalOCTPOUTENbHOTO Komiuiekca. JI.1O.
CwumeixoBckasd, M.A. Hogo [2] paccMaTpuBalOT «TYpHUCTCKHUN IIEHTP», Kak
KPYIIHOE€ pEKpeallMOHHOE 00pa30BaHME, BKIIOYAMOLIEe pPa3HOOOpa3HbIE
KOMIUIEKCHl YYPEXAECHUH Typu3Ma, OOBEAMHEHHBIX pa3BUTOM CHCTEMOM
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CIIOPTUBHO-03/JOPOBUTENBHOT0,  KYJIBTYPHO-MAacCOBOIO,  XO3HCTBEHHOTO
00CITy)KMBaHMS B OJHOM W3 Y3JIOBBIX ITYHKTOB ITyTeUIeCTBHSA — ropome. B.A.
Komnsicaukon [4.C.112] o603HauaeT «mypucmckuii yenmpy, Kak THI TOPOJa, C
npeoOIajaroluMi  SKOHOMHUYECKMMH  (YHKOUSAMH,  CBS3aHHBIMH  C
KOMIUIEKCOM  TPAJIOCTPOUTENBFHBIX ~ XapaKTepHUCTHK  (OOmMH  YepTaMu
TUTAHUPOBKH, 3aCTPOHKH, CTPYKTYpOH M HOPMaMH OOCITy)KUBaHHS, O3CIICHEHUS
U T.J.).

Knaccugukarus ropoioB - TYPHCTCKUX LIEHTPOB ObLIa MpPEIOKEHA
skciepramu UNWTO  (Bcemupnas  Typuctuyeckas — Opranuzanus
OO0venuuénnpix  Hanwmii) [5]. Haumbonee BaXHBIM TIPU  COCTaBJICHUU
KiIaccu(UKAIUH SIBISUICS YIET UCTOPUUICCKH CIIOKHMBIIETOCS THUIIA TYPUCTCKOU
OPUEHTAIIMH TOPOJICKOTO MOCENIEHHUS, KOTOPI OCHOBBIBAJICS HA PEAIU3yeMOi
PEKpearioHHON IeSITeIPHOCTH TYPUCTOB, TPHU STOM BBIACTACTCSA IIATH
CReyuanu3UpOB8aAHHLIX TATIOB: TOPOJA — LEHTPHI KYIBTYPHO-TIO3HABATEIIEHOTO
TypU3Ma, TOpoJa — LEHTPHl COOBITHHHOTO TYPH3Ma, TOpoJia — KYpOPTH H
HEHTPHI Je4eOHOro Typu3Ma, Topoja — LEHTPH MAJIOMHHYECTBA, TOPOAa —
HEHTPHI MEKAYHAPOTHOTO TYPH3MA.

Omwmpasce Ha manaple UNWTO, a Takke B pe3yibTaTe H3y4YeHUS
UCTOPUYECKUX ATaroB (OPMHUPOBAHUS TOPOJOB — TYPHUCTCKUX LEHTPOB [1],
MBI TpEANoyiaracM, 4to (opMupyemas TYPHCTCKash TOPOJCKas CHUCTeMa
JOJDKHA CTPEMHUTHCA K JOCTIDKCHMIO YHUBEpCANbHOCMU, T.€. K CO3JaHUIO B
CTPYKType TYPHUCTCKOTO IIEHTpAa HECKOJIbKUX TYPUCTCKUX KOMIUIEKCOB
pasHoro mnpoduiIs, MOACHCTEMBI KOTOPBIX COOTBETCTBOBAIM OBbI TOJBKO
OJIHOMY 3aHATHIO, a TaKXKe K MPUHIIUIY KOMIUIEKCHOCTH 3aHATHI Ha ypOBHE
TypuUCTCKOTO [eHTpa. Crenuanu3anys e SBISeTCS KOJMYSCTBEHHBIM
YTOYHEHHEM THIIOJIOTHH TYPHCTCKUX IICHTPOB, OHA BBICTYMAeT Kak Mepa
MPOSIBJICHUS TUIIUYECKUX CBOMCTB (puc.1).

WCTOPHUECKH CAONMBLINECS THIL!
TYPHCTCRME UeHTROS (no UNWTO)

o KYABTYDHIH LENTD
S UEHTP KYABTYPHO- o UEHTD PONPOAUNOMMONO YPEANNIMA
CTELMAAAIHPOBANMBIE i=) | NO3HABATEABHOIO ‘ 3
s TYPH3MA o ropassyIon

" Rpyninsie 0
oY = * | UBHTD COBLITHI MHPOBOTO InadEHMS e~ Bt
'9 \,‘ ) o u(mmooro I. ® [ URHTP COOMTII HALMOMIABNOTD IMaEHME | FOPOL
Y 06bI ,

TYPHIMA o [TV EBBUTWR PTRGRARLROTE S| Oosuwme

Al 2 ropoAn
* UEHTP COOMTWR
A KYPOPT W UEHTP
‘i\ AEMESHOMO I‘ *  PORPOAUMOHMO-KY POPTIEIR UeHTD.
~Pidy TPVOMA . uewrp - it uewrp
. uewrp

-
g LEHTP a
YHUBEPCAALHbIE . il ﬁ NAAOMMHHYECTBA ‘ *  PEAMIMOZHO-NPOCBETHTEALCKMA LEHTD
ik * USHTD DPXNTEXTYPHOIO NANOMMNYEC TS
UENTP
NOAHSYHKUMOHAABHBIE B MEXAY-
| HAPOAHOrO
TYPHIMA

P ———
Puc.1. AHanu3 THIIOB TypUCTCKHUX LIEHTPOB IO BeAyIIeMy IPO(UIIO TYPUCTCKOM
JeSATEIILHOCTH.
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[IpoBenéHHBIE HAMHM aHAIU3 WCTOPUYCCKH CIOKHUBIIMXCS THIIOB
TYPHUCTCKHX LIEHTPOB MO YCJIOBHSM OPTaHHU3al[MK TYPUCTCKOW NESTENbHOCTH,
MO3BOJIMIT ~ O0O3HAYUTh WX  OCHOBHBIC  THUIOJOTHYECKHE  MPU3HAKU:
(YHKIMOHAJIBHOE HAMOJIHCHWE, BblIelieHHe Beayumled (QyHKUUH — HiIH
KOMIUIEKCa BeIymMX (DYHKIWHA, posib (3HAYMMOCTH) B CTPYKType TOpoOJa,
[UIAHUPOBOYHOE pa3MelieHHe OOBEKTOB TYPHCTCKOrO TMOTEHIHANa, IeIH
TYPHCTCKOH  JieaTeNbHOCTH ¢ € JIOKalIW3allid B I[POCTPAHCTBE B
OMpeNeNIEHHBIA TEepUoNl BpeMEHHU. JlaHHBIC THITOJOTHYECKUE TPU3HAKU
TYPUCTCKHUX IICHTPOB COOTHOCAT OOBCKTHBHYI) U CYOBCKTUBHYIO CTOPOHBI
Typu3Ma, T. €. HAJIMYHE TYPUCTCKO-PEKPEAUOHHBIX PECYPCOB M TYPUCTCKYIO
MOTHUBAI[HIO HACCIICHHSL.

Ha ocHOBaHMM aHajW3a, BBHUAY YBEIHYEHHS crekTpa (opm
TYPHUCTCKOH JCATETHHOCTH W YCHUJICHHS MX B3aUMOCBSI3H, HAMH MPEIOKECHA
THUIIOJIOTHS COBPEMEHHBIX TYPHUCTCKHX IEHTPOB C BBIJCICHHEM OCHOBHBIX
BUJIOB TYPHUCTCKOHM JEATENPHOCTH M IEJICBOr0 HCIOJB30BAHHS TYPUCTCKUX
pecypcoB. B wuTOore BbIgeNeHbI YEThHIpE 0a30BBIX THIA MO BEAYIIUM
KOMITOHEHTaM, BOBJIEKAEMbIM JIJIsl OPraHU3alUKH TYPUCTCKOH JAEATEIBHOCTH, C
BBIJICTICHUEM COOTBETCTBYIOIINX MOATHIIOB (puc.2.).

Takum 00pazoM, B OCHOBY JaHHOTO METO/a KiacCH(UKAIIMU TOPOJOB
— TYPUCTCKHX IICHTPOB 3aJIOKCH MPHUHIUI JIEATCIBHOCTH, COTJIACHO
KOTOPOMY TYPHCTCKHI HIEHTP MO3BOJISIET NPEACTABUTh BECh KOMILUICKC YCIIYT,
peanu3yromux  KOHKPETHBIE  pEKpEallMOHHBIE  IIedd, MOTHUBAIlUU U
HOTpe6HOCTI/I TYpPHUCTOB. BI)I}ICJ'IHIOTCH CIICUAJIUBUPOBAHHBIEC TYPHUCTCKUE
HOCHTPBI B 3aBUCUMOCTU OT CTCHECHU KOHICHTpalluh BUIOB TypHCTCKOﬁ
JICATEIIbHOCTH, B KOTOPBIX peaU3yeTcsi reseBast (GYHKIHs MMyTEIIECTBUN U
YHUBEpCalbHbIE, TJE TUIUYHO 4YepeIOBaHHE pPA3IUYHBIX BHJIOB TypH3MA.
O0o3HavaeTcss CBS3b MEXAYy KOJMYECTBOM CBOOOJHOTO BpPEMEHH Y
OT/BIXAMOIIUX U CTENEHBIO CMEIHATN3AIMU TYPUCTCKOTO [EHTPa: KOJINYECTBO
CBOOO/IHOTO BpEMEHH Y OTIBIXAIOIINX HANPSAMYIO BIHSIET Ha YpPOBEHb
CHCIHANTH3AIUU CUCTEMBI 00CTYKHBAaHUS TypU3Ma.
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30JIOTOE CEYEHUE U PACIIPEJAEJIEHUE DQHEPI'UH BO
BPEMEHHM
(IIOYEMY HAM HPABUTCHA 30JI0TOE CEYEHHUE)

AHHOTAIHUSA

PaccMoTpeHa 3aBUCHMMOCTB, OMHCHIBAIONIAS TMOTEHIMAN SHEPTUU BO
BpeMeHH. VM3 aHaim3a 3aBUCUMOCTH BBIJICJICHBI €€ OCHOBHBIE XapaKTEpHEIE
toukn. CoBHazeHne »HSTHUX TOYEK C COOTHOIIEHHEM 30JI0TOTO CEYEHHUS
MpearoJiaraéT WHTYHTHBHYIO OCHOBY TIPHWHSTHS 30JI0TOTO CEYEHHUS 3a
CTaHAapT MPEKPACHOTO.

KuioueBble ci10Ba: 30J10TO€ CEUEHUE, TAPMOHUYECKUE COOTHOLIEHMUSI,
SHEpPrusi, BpeMsi, MOTEHLIUAJ SHEPTUU BO BPEMEHHU.
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GOLDEN SECTION AND DISTRIBUTION OF ENERGY IN TIME
(WHY WE LIKE GOLDEN SECTION )

Abstract

The dependence describing the potential energy in time is considered.
Its main characteristic points are distinguished from the analysis of the
dependence. The coincidence of these points with the golden section ratio
implies an intuitive basis for the acceptance of the golden section as a standard
of beauty.

Keywords: golden section, the harmonic ratio, energy, time,
potential energy in time.

3070TO€ CEYEHHE HA3BIBAIOT KIKOYOM K IOHUMAaHHIO CEKPETOB
coBepiieHCTBAa. CKyNBOTOPBI, XYHOXKHHMKH, AapXHTEKTOPBI, MAaTE€MaTHUKU
NPUHAMAIOT 30JI0TOE CEYECHHUE 3a CTaHAApT npekpacHoro. Hammcano Gonbrnoe
KOJIMYECTBO TPY/OB MO 0OOOCHOBAHUIO KPACOTHI 30JI0TOT0 cooTHOIIeHus [1,2].
ITouemy? Ilpemmaraercss MHOMXECTBO TPHYMUH: COOTHOIIEGHHUS PAa3IMYHBIX
JacTel uYeloBEYeCKOro Tela, PacTeHHH M JKUBOTHBIX OJU3KH K 30JI0TOMY
CEUEHHIO; U3MEPEHHs] COOTHOIIECHUH MaMATHUKOB apXUTEKTYPhl U HMCKyCCTBa
(B TOM umcie My3BIKAJbHBIX IPOU3BEICHUI), IMPHUHATHIE YEJIOBEKOM 3a
IIeIeBpbl  ONMM3KM K 30JI0TOMY CEYEHMIO; pasziIHYHbBIe MaTeMaTH4ecKue
MOCTPOEHHSI HAa OCHOBE 30JI0TOTO CEUEHHs C TOYKH 3PEHUS MaTEMaTHUKOB
COBEpILEHHBI, W JIpyrHe NpUYHUHBEL JIOCTATOYHO IH 3TOrO JUIl MpPHU3HAHUS
30JI0TOTO CEYEHUS UCKIIIOYUTENBHBIM U CTaHAAPTOM KpPacOTHI.

W3y4das cOOTHOLIEHNE SHEPrHMM M BPEMEHU IIPEUIaral0 BKIIOYHTH B
U3BECTHBII CIMCOK OCHOBaHMSA JUIsl MPU3HAHMS 30JI0TOTO CEUCHMS 3a HTAJIOH
ellle OJHY IIPUUUHY.

VIcXOAHBIM TIOJIOKEHHEM CBOETO OOOCHOBAHUSI MPUMY KOHEYHOCTH
K3HM. TOT MM HMHOH OOBEKT, OCOOEHHO CBSI3aHHBLIM C JKHU3HEAEATEIIHHOCTHIO
YeJ0BeKa, UMEET BHANMYIO NPOJIODKHTENBHOCTD XU3HH. VICXoms W3 3TOro M
HEKOTOPBIX JPYTUX IOJOKEHHUH, MolydeHa (QopMysia HMOTEHIHajla SHEPIHU BO
BpEMEHHI

B* _ fttxl‘ B(t)dt , (1)

tx
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rae te - Tekyiuee BpeMs JKH3HH OOBEKTa, 1| - MPOJOIKHTETLHOCTD
KU3HU 00BbeKTa, B(t) - 3aBHCHMOCTh XapaKTepU3yolliasi pacrpeeieHIe SHEPTHH
BO BPEMEHU.
Bonee moapoOHBIil BEIBOJ 3TOr0 COOTHOILICHHS MPHUBEACH B paboTax
[3,4]. Tlomyuennas BenmumHa B, TPEACKA3HIBACT MOBEICHHE YHEPrHH
00BeKTa BO BpeMeHH. AHaIH3 BO3MOKHBIX (opm 3aBucumocteit B(t) mokasan,
YTO JUIsi OOINEro aHajinM3a MOBEACHUS 00BEKTa BO BPEMEHH MOXKHO MPUHSITH
9Ty BEIHYUHY mocTosHHOi B(f) = const =By
MIPOCTEMIYIO 3aBUCUMOCTh
B* =B, (l;__zttoo - 1), wm ipu ty=0: B* = By G - 1). )
st ynporenus aHanu3a (2) npu HOCTPOSHUH TpaGHKOB MTPUMEM
OTHOCHTENILHBIE KoopauHatel: By=1 , L=1, u ty = 0, torga Qysxuus (2)
npumer Bux By = (1/x)-1. Ha puc.1 m3o6paxen rpaduk monyueHHON GyHKIHH
— munns 1. Ha puc.1 nokasansl Takoke rpadukn Bocxosimeii GyHKinn B, =
1/(1/x-1) = x/(1-x) - (muaMs pocta HHGOPMALMK) — JIMHUA 2; TPapUKH JHHHH
cpaBHeHms: JmHHA 3 — rpaduk GyHkumu Bs = I/x, mmHEA 4 - Tpaduk
byHKIIIN B, = x. Bce otu 1uHHH CpaBHEHHS B TOW WJIM WHON CTENEHU
XapaKTepU3ylT pacrlpee/icHue MOTEHIMANa SYHePru  00BEKTa BO BPEMEHH.
JIOONMHUTENPHO HA PUCYHKE MOKa3aHbl rpadMKy MOTECHIMANA BPEMEHH IS
JIMHEHHO BOCXOsmiei DyHKIH yekopernus sueprun: Bs = 1/2(1/c —x) - munms 5,
¥ IHHeHHO Hucxomsmei Gyukim By = 1/2(1/4 —2 + x) - muums 6. B cymme 18e
nocearre QyHKIMN 10T GyHKIHIO pacpencieuns B, = Bs * Bg = 1/2(1/x —
x)+12(1/x -2 + x) = (1/x)-1.

21

[5]. Torma momydaem

JHeprun

ok L 1-lvp L Xel

[loTtenunan

0.5 / IS

A
0.5 J

Bpemn

Puc.1l. 3aBUCUMOCTb M3MEHEHHUS OTHOCHUTEIILHOTO IMOTCHIHAaIa SHEPIruu BO BPEMECHU
B KOOpJAWHAaTax OTHOCUTEJIBLHOTO BPEMCHU

35



AHaJH3 N0Jy4eHHBIX rpa¢puKoB

1. CormacHo JmHMKM 1, TOTEHNOHMAT SHEPrUM OOBEKTAa BO3HUKACT
CKa4YKOM (IIPOMCXOITUT MEPEX0 OT OJHOTO CBOHCTBA K APYTOMY) H B IIEPBHIH
MOMEHT BpeMeHHU (4) BETUYHHY MOTCHIHAaIa dHEPTUH 00BEKTa MPaKTUICCKH
HEBO3MOXXHO OIICHHTh. B MOMEHT OKOHYaHHSA «CpPOKa >KH3HU» ITOTCHIHAT
paBeH HyITIO.

2. Bocxopsmast nuaus — nuHUsS wHGOpMarmu (uHus 2). HakoruieHue
UH(OPMAIMK MOXHO HHTEPIIPETUPOBATh KaK HAKOIUICHUE 1e()eKTOB.

3. I'paduxm 1 u 2 mepecekaroT och X (BpeMEHH) MO yIIIOM 45° o
MO3BOJIAET OMPEEIUTh HAYAll0 M KOHEIl «KH3HU». Havano <«oKu3Hum» (Touka
A) ompenensieTcss MOMEHTOM, B KOTOPOM pPOCT TMOTEHIMAla HayMHAeT
NpeBBIATh POCT BpeMeHH, Koueln ku3Hu (A4 +L) — korga Bo3pacranue
BHEIITHETO IMOTEHITHAIA SHEPTHH HACTOIBKO CHIKAET COOCTBEHHBIN MTOTCHIIHAI
SHEepPruu 00BEKTa, YTO eT0 N3MEHEHHE HAYMHACT OTCTaBaTh OT POCTA BPEMCHH.

4, Touka mepecedeHust KpUBOH 3 M KpUBOH 4 - OMCCEKTPHUCHI yIiIa X-)
SIBJISIETCSL TOYKOM cuMMeTpuud KpuBodl 3. Ha pucyHKe oOTMedeHbl TpH
XapakTepHbIE TOYKH: IIepBas To4dka ¢ KkoopamHatamm (x=0,5; yp=1),
COOTBETCTBYIOIIAs] PABHOBECHUIO JIMHUHN <OKHU3HH» U JIMHUU «3HAHUS»; BTOpas
touka ¢l (x=0,382; y=0,618), nexaias Ha MepeceueHUHd OUCCEKTPUCHI OCei
KOOpJMHAT C JIMHHEH <(OKW3HW», TpeThsd Touka c¢2 (x=0,618; 1=0,618)
cumMmerpuuHas c/. Touku ¢/ m c2 - XapakTepu3ylOT TaK Ha3bIBaeMoe

1 X
«30JI0TO€ CCYCHHEC», ONPCHACIACMOC YPABHCHUEM — = T MosxHO I10Ka3arThb,
X —X
4TO KOOPJAUHATBI COOTBECTCTBYIOMIME 3HAYCHUAM <«30JI0TOTO CCUCHUA»
COXPAHSIOTCS U TIPU TIOCTPOEHUH I'PpaKOB B AOCOMIOTHBIX KOOPAMHATAX.
5. [IpuHsAB 3HaueHHE MOTEHLHAla 3HEPTUH B COOTBETCTBYIOLINM
HeO6XO,Z[I/IMOMy HaM (1)I/IKCI/IpOBaHHOMy 3HAaYCHUIKD BPEMCHH X; 3aIldIIEM

BEIpakeHUe U1 L B Buze:
B1
L=x(—+1) 3)
Bo

W3 nomydeHHOro  BBIp@XEHWs BHAHO, 4YTO 4eM  OoJjblie
MHTEHCUBHOCTb ~ pacxoja  JKM3HEHHBIX CHI By, TeM  MEHbIIe
MPOJIOIDKUTEILHOCTD XKU3HHU.

Paccmotpum paszBuTHe o0bekTa B aOCOMOTHBIX Udpax Bpemenu. Ha
puc.2 nokasaHo pa3surue oowvekra npu L= 60 ser, 80 ner, 100 ner u 120 ner.
W3 paccMoTpeHus NpUBEICHHBIX Ha PHC. 2 IPpauKOB:

- BOCCTaHOBJICHHWE OOBEKTa (...JIEUCHHE, PEMOHT), C TOUKH 3PCHUS
W3MEHEHWsI TIOTCHIMAa, Hambojee S(PQEKTHBHO B MaKCUMAIBHO OOJBIIIOM
BO3pacTe (B HEKOTOPHIX CIydYasx IMPH CPOKaxX MPEBBINIAIONINX CPOK *W3HH L), HO
SHEPro3aTpaTHo;
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- monyd4ath aedekTel (OOJIETh) B MO3JHHX CPOKaxX >XH3HH OYCHb

oTacHoO (ManeHImuii AePEeKT pe3K0 YMEHBINAET CPOK KHU3HH);
- JieyeHue MeHee 3(P(GeKTHBHO (C TOYKM 3pEeHHs pocTa TIOTCHIMAa) B

PaHHEM Bo3pacTe, HO 1 OOJIe3HU B paHHEM BO3pacTe MEHee ONacHbL;
- TONy4eHHe 3HaHMH B OoJiee paHHEM BO3pacTe HAMHOTO
s dexTUBHEH, YeM B TO3JHEM, IOTeps 3HAHWH B paHHEM Bo3pacTe Ooiee

OIracHa, 4Y€M B ITO3THEM BO3pacTe.
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Puc.2. I3amMeHenne cBOICTB 0OBEKTa OT BpEMEHH

Ha puc.3 mpencraBien rpadyk — HaKOIUICHUS

nHpopManun

YeJOBEYeCTBOM (M CHMMETPUuHBI emy rpaduk mnoreHuuana). [padux

MOCTPOEH MO HHGpOPMAIMK U3
Medomus». Ilo ropu3oHTaIBHOH OCH,
JIeT), 10 BEPTHKAIHHOH OCH

«bonpimas sHnMkIoneauu Kupuma u
oTiiokeHo BpeMms (mocnemgane 7000

- YUCJIO YIIOMHWHACMbIX COOBITHH HA MOMEHT

OTCYCTa BPEMCHHU.
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Puc.3. Undopmarms, HakomieHHas dyenoBedecTBoM 3a 7000 set.
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Hwxe Ha puc. 4 npusenem rpaduk, B3arsiid u3 padots! C.I1. Kanuis

[6].

AV, roillices

Noo
1000
1000
. /
100 ——— _______.-——;j
a = . 1 B S = L =
—2000 — 1000 1 AD 1000 2000 2000 7. year

Puc.4. Hacenenne mupa ot 2000r. mo P.X. mo 3000r.

ITo nmpuBeneHHBIM rpadUKaM TOJIBKO OTMETHM HX HICHTUYHOCTH C
rpaduKaMy N3MEHEHHS NOTEHIMAIa ¥ HaKOIUICHHUS HH()OPMALIIH.
PaccmMorpum Oonee IMPOKO TIepecedeHus MNPOCTEHINNX JIMHUN

CpaBHEHWUSL: )L—C; f; LX;X; é [Nepeceuenue yka3aHHBIX JIMHUN MMPOMCXOIUT B
TOoukax ¢ koopmuHartamu: x = L, y =1; x = 0,618L, rme 2,/5/4 - 1/2= 0,618
(rapmonmnyeckoe umcio), Yy = 1,618L (umcio 1,618 Toxe wu3 psna

rapMonuueckux uucen); x = 0,618L, y=0,618; x=L/2, y=1/2; x=L/2, y
= 1. 1 ogna Touka ¢ koopauHaTol x = (0 ¥ HEoNpeaAeNeHHOW KOOPIUHATON Y.
Kak BHIHO 3HaueHHE KOOpJAMHAT TOYEK MEepecevYeHHss COOTBETCTBYIOT
KoOopJuHaTaM rpaduka, nokazaHHoro Ha puc.l. OfHaKo B JaHHOM Clly4ae OHH
UHTEPIPETHPYIOTCS KAaK TOYKH MEPEeCceUeHHs TMHUN MOTEHIMAala YHEPIUH BO
BPEMEHH.

HmaK, uucaa, xapakmepusyrowjue 30710moe cedeHue, A6HAIomcsia U
OOHUMU U3 xapakmepucmuk pacnpe()eﬂel-tuﬂ nomernyuala sHepeuu 60 6pEMERU.
Omu mouku xXapaxkmepusyrom Haubosiee 3HayumMble Ol 4en08e4ecKOl HCUZHU
COOMHOULEeHUSL dHep2Usl - 6peMs U 6pemMs - 3HAHUAL. Hpednwzaea;o, Ymo Ha
VPOGHE UHMYUYUU YeN0BEK YY8CMEyen MU XapaKmepHvle COOMHOWEHUs U
npusHocum ux & c6olo Kynomypy. IIpu c1aboM TEXHUYECKOM Pa3BUTHH ITOT
MEPEHOC UYBCTBA BPEMEHHM JOJDKEH OBITh OCOOCHHO 3ameTeH (Mepuoj
AHTUYHOCTH U 30X Bo3poxkmenus).

HpI/IHHI/IHBI «30JIOTOTO CCYCHUs»» - JEeXaT B OCHOBE MHOI'UX
npousBeneHunid nckyccraa. Ilonpobyem mepeHecTH (Ha060POT) COOTHOIICHHE
pa3MepoB 1 00bEMOB Ha BPEMEHHBIE COOTHOILICHHSI.
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W3  rapMOHHMYECKHX  COOTHOIICHHI  pacCMOTPUM  TapMOHHIO
PACIIONIOKEHHUS OTpe3Ka UIMHOH {, TOKa3aHHOTO Ha PUCYHKE!

g 4 4
T 1 T

T T T T, Lls - 02y, 222
}L I YN"’ T3Ty  TiTa " L-x—t L :
o L-
I'papuku  ostoii  dyukmuu Buga t= f(L) = :);x , mpu L

=60,80,100,120 ner noka3aHsl Ha puc.5 (JMHUM Ha TpaUKEe COOTBETCTBEHHO
1,2,3.4). Koopnuuatsl Makcumyma — ¢ymkmmi:  x = L/(1 ++/2),t =
L/(1++2)2

» \
0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10 10 11 11 12
0 &5 0D &6 0

Puc.5. I'paduk GyHKIMHA TapMOHUYIECKOTO PACIIONIOKEHHS OTPEe3Ka BPEMEHHU B
npezenax oTpe3Ka NPOoJA0JKUTEIBHOCTU JKU3HU

Kak BupHO MakcMMyM (YHKIHMH CMEIIEH OTHOCHUTEIbHO CEPeIAMHbBI
paccMaTpuBaeMbIX OTpe3koB. Hampumep, Hammydmui rox Juis >KU3HHU
npojopkurenbHocThio 80 net — 33 roaa.

L-x

Ha puc.6. noxaszan rpapuk Qyskmmu t = f(x) = X I'padux
MOXKHO HMHTEpIPETUPOBaTh KaKk MOTEHHWAN (BEpOSTHOCTD) JOXKHUTUS
OTBE/ICHHOTO CpoKa >knu3HH. Hanpumep, noreHmuan (BEposTHOCTb) JOXKUTHS B
20 net no cpoxka xu3HH 60 set — 0,5; BEpOSATHOCTb JOKUTHS 10 CPOKA XKHU3HU
120 ner B 50 ner — 0,4. B nanHoM ciydae 60 u 120 ner cpok KH3HH,
3aJI0)KEHHBINA IPUPOIOH.
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Puc.6. I'paduk pynkimu t = f(x) = i%x
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CTEPEOTHUIIBI B IU3AMHE: IO3UTUBHBIE U HETATUBHBIE
CTOPOHBI

AHHOTaLUA

B cratbe paccmaTpuBaeTcss mpoOiieMa CTEPCOTHUIIOB B IU3aiHE.
KoHcTaTupyeTcss HEOOXOAMMOCTh H3ydeHUsS Au3aifHepaMH OCOOCHHOCTEH
CTEPEOTHIIOB, C IEJIbI0 HCIOJB30BAHHS MPHUHIIUIIOB CTEPECOTHITHOTO
MBIIIJICHHS [Tl CO3JJaHUs] KOHKYPEHTOCITOCOOHBIX TOBAPOB U YCIYT.
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STEREOTIPES OF DESIGN: POSITIVE AND NEGATIVE SIDES

Abstract

The problem of stereotypes in design is considered in the article. The
necessity of learning the specific features of stereotypes by designers aiming to
use the principles of stereotype thinking for creating competitive goods and
services is stated.

Key words: stereotypes, thinking, physiology, society, consumption,
design projecting, creativity
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B 00miecTBeHHOM CO3HAHMM MPOYHO 3aKPEIUICHO MHEHHE O TOM, YTO
CTEpPEOTHII, KaK HEOTheMJIEMAasi YaCTh MBIIUICHUS, SIBIICTCS OTPHIATEIHEHBIM
(hakTOpoM, KOTOpPOTO CleAyeT u30eraThb YeNOBEKYy IyMarolmeMmMy u
TBOpYeckoMy. Takoro poma pa3MBIIUICHHS SBIBIIOTCS caMH 1o cebe
OTIpeNIeIeHHBIM CTEPEOTHIIOM, HAIIPABICHHBIM, B TIEPBYIO OUYepelb, Ha JIOACH
WHTEJUIEKTYyaJbHOTO ¥ TBOPYECKOTO TPyHa, K YHCIY KOTOPBIX MOXHO
OPUYHACINTG W Au3aifHepoB. ONHO3HAYHO OTPHIATENEHOE OTHOUICHHE K
crepeotunaM B mpodeccuu  AuM3aliHEpa  SBISCTCS  PE3YJIBTATOM
HEIOCTAaTOYHOTO TMOHMMAaHUS MEXaHH3Ma CTEPCOTHITHOTO MBIIUICHUS U
3aKOHOMEPHOCTeH WX TIPOSBICHHS B MBICIMTEIBHOM TIpoliecce JI0O0Tro
yejoBeka. B JaHHOM cTaThe MBI PacCMOTPHUM HEKOTOPBIE XapaKTePHUCTHKH
CTEPEOTUITHOTO MBIIUICHUS! W OLEHUM BO3MOXKHOCTH M HEOOXOAMMOCTH
HCIIONB30BAaHUS CTEPEOTUIIOB B AM3AMHE.

[onnmanme TEepMHHA «CTEPEOTHUTDY, Kak YCTOHYMBOH,
MOBTOPSIFOIIEHCs: (DOPMBI, KOTOpasi 00JIaAaeT XapaKTePUCTHKAMU OYKBaIIbHOTO
MOBTOPEHHSI, MPOMCXOAWT M3 TUMOrpad)CKOTo Iena, THe CTepeoTHN - (OT
CTEPEeO... W Tped. typos — OTIEYATOK), KOMHs IedaTHOW (opMbl (Habop
KJIMIIE) BBICOKOM IMeYaTd B BHUAC MOHOJHUTHOW IUIACTHHBI TONIIMHOW OT 2 10
25,1 muM [1]. Bo3MOXXHO UIMEHHO M3-3a TOTO, YTO CTEPEOTHUI PACCMATPUBAETCS
kak (opMma, HE MOABEPIKCHHASI TUHAMHUYCCKMM H3MCHEHHUSAM HE3aBHCHUMO OT
CHTYalllH, IMO3BOJIIET OTHOCHTh 3TO SIBJIEHHE K OTPHUIATENbHBIM CTOPOHAM
uckyccrBa. CioBapb M300pa3nuTEIBHOI0 HCKYCCTBA PACCMATPUBAET CTEPEOTHIT
Kak «popmy, HOBTOpsIOIIYIOCS 0€3 M3MEHEHHUIl B Pa3IMYHBIX CUTYalMsX, HE
3aBUCSIIYI0O OT KOHTekcTa. CTepeoTHNHbIi — OaHalIbHBINA, CTaHAAPTHBIN
(amrm. standard — "pUHATHIN, YTBEp KICHHBIH"), Ta0IOHHBI [3].

OCHOBOW  HEMOBTOPHUMOCTH IPOU3BEACHUIH WCKYCCTBA SIBIISETCS
CO3/IaHHE OpPWUTHHAIBHOTO O0pasla, HE IOXOKEro WO  HICHHBIM,
XYJOXKECTBEHHBIM, OOpa3HBIM WIIM TEXHOJOTHYSCKHUM XapaKTCPHCTHKAM Ha
mpeIpIAyIre o0pa3pl TaHHOTO BHIOA HUCKyccTB. OIHAKO MU3aiH SBISACTCS
TaKAM BHJOM HAyYHO-TBOPYECKOW JESATEIBHOCTH, KOTOpas W3HAYAIBHO
NpeArnosaraeT MOBTOPEHUE, KaK Ha NPEJMETHOM YpOBHE (IPOMBIIIJICHHbIH
Iu3aifH), Tak W Ha m300pasuTensHOM (Tpaduyeckuit musaitn). Jns nusaitna
XapaKTepHO HE TOJBHKO MOBTOPEHHE TEXHOJOTMYECKUX Y3JIOB U rpadUuecKux
JJIEMEHTOB, HO W THPAXUPOBAHWE CMBICJIOBBIX M HACWHBIX MPHHIUIIOB,
KOTOpBIE CO BPEMEHEM IPEBPAIIAIOTCS B CTUIMCTUYECKUE M KOHIETITYaJIbHbIe
KOHCTaHTBHI.

[IpoekTpoBaHne B  [Ou3ailHE  OPEAINIONATaeT  BO3MOXKHOCTH
MOBTOPEHUSI 3aKPEMUBIINXCS XAPAaKTEPUCTHK IO TAKUM HAINpPaBIICHHUSIM Kak:
(YHKIMS, anroOpuTM  UCHOJNB30BaHHUs OOBEKTA, TEXHOJIOTUYCCKUE U
MarepuagoBea4eckue 0COOCHHOCTH U T.A. Tak Kak pe3yibTaT JU3ailHEpCKOTO
MPOCKTUPOBAHUSI OOBIYHO HAXOIUTCS B MPSAMOM BHU3YaJbHOM U (PH3MYCCKOM
KOHTaKT€ C €ro HEMOCPEJCTBEHHBIM TIOTpeduTeneM, TO B IpoIecce
WCIIONB30BAaHUs TOTPEOUTENh OMUpPAeTCs HA CTEPEOTHIBI HCIOIH30BAHUS
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TAKOr0 THIA BEILICH, MCIONB3Ysl MPH 3TOM CBOW JIMYHBIA WM CYMMAapHBIA
0OIIeCTBEHHBIN OMBIT. B 3TOM ciydae mNpoeKTHpOBaHHE OOBEKTOB JM3aiiHa
HEBO3MOXKHO B TIOJIHOM Mepe, 0e3 IMOTHOLEHHOTO MOHUMAaHUSI IPUPOIBI STOTO
SIBJICHUSI, €70 HETATUBHBIX (BPEIHBIX) U TIO3UTHBHBIX (ITOJIE3HBIX) aCTICKTOB.

Hamnbonee nonao noustre «CTEpEOTHID» UCCIEAYETCS B IICHXOJIOTHH.
B Bousbmioit sHIuKIONE MM Mo ncuxuatpur, noxa penakmueir B.A. XKmyposa
JAIOTCA CIIEAYIOMKE ONpEAeTICHNs NTAaHHOTO SBICHHUSA, KOTOPBIE M3YJalOTCs C
TOYKH 3PECHUS Pa3IMYHOI MpodeccHoHaIbHON HAPaBIeHHOCTH:

® B Helipoduznonornn — (GUKCUPOBAHHBIN HOPSIOK OCYLIECTBICHUS
YCIIOBHO-PE(IICKTOPHBIX ICHCTBUI.

e B couunanbHO# ICHUXOJOTHU - YCTOWYHMBOE, MPUBBIYHOE M OOBIYHO
yOpoméHHoe 00O0OIIEHHE OTHOCUTEIBHO KAKOW-TO TPYIIBI HIH HEKOEro
Kjacca Joged. B TakoM IOHMMaHWM TEPMHH 4Yalle TPHMEHSACTCI B
HETaTHBHOM KOHTEKCTE.

e B xympTypomornu — HabOp IOUPOKO  PacCHpPOCTPAHEHHBIX
0000IIeHNIT OTHOCHUTEIHHO IICHXOJOTHYECKUX XapaKTEePUCTHK TPYIIBI HIIH
KJacca JTIoAei.

e B moBcenHEBHOW JXKM3HU - MPHUBBIYHOC OTHOIICHHE YEIIOBEKa K
KaKOMY-TO SIBJICHHIO, CIOXKHBIIEECs MOJ BIMSHUEM COIMAIbHBIX YCIOBHUI U
TPE/IIECTBYIOMIETO JUYHOTO OmbITa [4].

B uccnenoBaHnM OCHOBHBIX XapaKTEPUCTHUK CTEPEOTHIA, KaK (pOPMBI
MBIIUICHHUS, MBI ONMHMPAIUCh HAa OTEYECTBEHHYI0 M 3alaJHYyl0 TpagulHuu
M3y4YEHUs! JAHHOTO SIBJICHUSL.

OreuecTBeHHas IMIKoja, ocHoBaHHas B 1920-1930-¢ romer W.II.
[TaBnOBEIM, W3y4ania CTEpEOTHIBI C TOYKH 3peHHs Qu3noiorud. DeHoMeH,
OCHOBAHHBIA Ha CIIOCOOHOCTH MO3ra (PMKCHPOBATH OJHOTHITHBIC W3MEHECHUS
Cpeosl W COOTBETCTBEHHO pearnupoBaTh Ha 3TH HW3MEHEHHWs, OBUT Ha3BaH
«TuHaMHU4IecKkol crepeoTumnueii». CoriacHO (DU3MOIOTHYECKOW TPaKTOBKE
JMAHHOTO TEpPMHHA, IHWHAMHYECKHH CTEPEOTHII — «CIIOKHAs CHCTEMa
BHYTPEHHHUX IPOIECCOB OOJIBIINX TOJYIIAPHH, COOTBETCTBYIONIAs] BHEUTHEH
CHCTeMe YCJIOBHBIX pazapaxkutesei» [8], Apyrumu cioBaMu, CTEPEOTHIl — ITO
[eNb HEPBHBIX CJENOB OT MPEXHUX pasfgpakuTesiedl, cpadaThIBarOINX, B
OTIIMYHE OT YCIIOBHBIX M 0€3YCIIOBHBIX pe(IeKCOB, B OTCYTCTBHU BHEIIHETO
crumyna [9]. CrepeoTHnHyeckoe MbIIUICHHE MO3BOJISIET CO3/AaTh CIEMOK
OKpYy’)Kalomel JeHCTBUTENBHOCTH, HYTO T[IOMOTAaeT aJalTHpOBaThCi K
CJIO)KHOCTH M MHOTOOOPA3HIO OKPY>KaroOIETro MHpa.

B wmonorpadun C.A.3emuHcKOoro «MaHHITyISIMA MaccaMéd |
MICUXO0AHAIN3» CTEPCOTHUIIB PAcCMATPUBAIOTCA Kak C(HOPMHUpPOBABIIKECS B
OeccoszHarenbHOM MaTTepHbl (00pasipl, MIA0JOHBI) TOBeneHMs. JlaHHBIH
UCClIeIoBaTeNb PAcCMaTpPUBAaeT J[Ba BUAA CTEPEOTUIIOB: YCMOAGUIUECA —
NPUBBIYKM PEAarupoBaHUS HAa Te, WIM WHbIE JCHCTBUA M podcoaemvle -
MOBEJICHYECKHE OTBETHI HA, PA3IMYHOTO PO/, )KMU3HCHHbIE cuTyarwn [5].

43



3amagHas IIKOJA U3Yy4YeHHsS CTEPEOTHIIOB PAacCMaTPUBAET JaHHOE
ABIICHHE MPEUMYLIECTBEHHO 4Yepe3 IPH3MY IICHXOJOTMH, COLUOIOTMH U
KyIbTypOJIOTH. 3amafHas TpaJulus OCHOBBIBACTCS Ha HCCIECIOBAHHUAX
aMEPHUKAaHCKOTO IHCATENsl, aBTOpa KOHIENINH OOIICCTBEHHOIO MHEHHUS - Y.
JlunmaHa, KOTOPBIH HCITOJIb30BANl TAHHBIA TepMUH B commosiorun. CorjiacHo
€ro TPAaKTOBKE, OCHOBHBIMH XapaKTEPUCTHUKAMH CTEPEOTUIA SIBISIOTCS -
YCTOWIUBOCTD, pUTHIHOCTD M KOHCepBaTH3M [2]. HecMoTps Ha HEraTHBHEIE, C
TOYKM 3pPEHUS OBITOBOIO BOCIPHATHS, XapaKTEPUCTUKH CTEPEOTHUIIOB,
CTEpPEOTHIIBI, 10 MHEHUIO 3allaJHBIX UCCIIeoBaTeIeH, UMEIOT Psii BaXKHEHIITNX
XapaKTEepUCTUK, BIMSIOIIMX Ha TaKHe OOJACTH YEIOBEYECKOH JKM3HH Kak
BOCHPHUATUC OKPYKAIOUICTO MUpPaA, CaMOI/IJIeHTI/I(bI/IKaHI/I}I 1 MOJCIIN ITIOBCACHMUA.

B nuzaiiHe cTepeoTHUIbl HUCHOJB3YIOTCS KaK HA MHTYUTUBHOM, TaK U
Ha CO3HATEIBbHOM ypoBHe. Hike MBI paCCMOTPUM HEKOTOPHIE U3 HUX.

Mooenb nogedenuss — ORHAXKABI TO3HAKOMHBIINCH C KaKHM-JIHOO
SBIICHUEM WM MPEIMETOM MaTEPUAILHOIO MHPA, YENOBEK CKIAJbIBAET CBOE
COOCTBEHHOE MHEHHME OTHOCHTEIBHO 3TOTO M BHIpaOaThIBa€T COOCTBEHHYIO
MOJICTIb TIOBEJICHUS, KOTOPOH OH CTpeMHUTCS CcJeloBaTh 0e3 W3MEHEHHH.
CrepeoTunsl BOCIPUATHS MHpa MO3BONAIOT MHIUBHIYyMY HE IIO3HABATH €roO
3aHOBO, PacTpayMBas MPH ITOM 3HAUYUTEIBHOE KOJIMYECTBO (DM3MYECKOH U
NICUXWYECKOW dHepruu. Jlpyrumu ciioBamu, BBIpa0OTaB OIpEAEICHHbIC
CTCPCOTUIIBI OTHOCUTCIIBHO KOHTAaKTa C MPOABJICHUAIMH BHCIIHETO MHpA,
YCJIOBCK DKOHOMUT YCUJIMA, YTO MO3BOJIACT €MY TPATUTh MCHBLIIC BPEMCHU U
cun. B I[I/ISaI‘/'IHe 9TOT MPUHIUIT UCIIOJIB30BAHUA CTEPCOTUIIOB UCTIOJIB3YCTCA BO
Bcex obusacTsx. Tak, ecin y BOJONPOBOAHBIX KpPAaHOB (TIPOMBINUIEHHBIN
JM3aliH) CMEHNTh HalpaBJICHHE MOBOPOTA NPH OTKPHIBAHUH WIIN 3aKPBIBAHUH
BO/JIbI, TO HOTPEOUTENb HAYHET IyTAaThCsl M TPATUTh JOMOIHUTEIBHOE BpeMsl Ha
MOCTH)KEHUE HOBBIX NMPHHLUIIOB NPHUBBIYHBEIX Bemled. [Ipu mpoexTupoBaHUU
nHTEp(HEHCOB KOMITBIOTEPHBIX IPaMIECKUX PEAAKTOPOB YACTO HCTIONIB3YIOTCS
CXO’KH€ MPHUHLUIBI JOCTYyNa K OJMHAKOBBIM MPOTPaMMHBIM 3a/adaM, TaKUM
KakK OTKPBITHE M cOXpaHeHue (aia, ToCcTyn K apaMeTpaM HacTpoek u T.1. B
aBTOMOOWIJIBHOM JIH3aifHE PhIUary yIpaBJIeHUs CBETOM (hap, OUMUCTKH CTEKON U
MePeKITI0UEHIUs] CKOPOCTEl HUKOTIa HE MEHSIOT MeCTaMH, TeM OoJiee, 9To 3TO
MOXXET IpPUBECTHM K aBapuiiHOW cuTyauuu. To ecTb B JaHHOM Ciydae
CTEpPEOTHIIBI HE TOIBKO OOJIErJaroT, HO M COXPAHSIOT KHU3Hb.

Cmpykmypusayus (CUHXPOHU3AYUS BHEULIHE20 U HYMPEHHE20) MUupa —
HEBO3MOXKHOCTb IIOCTOSIHHO I03HABATh OKPYXAIOLIYI0 JE€HCTBUTENBHOCTh U
M3MEHSATh B COOTBETCTBUM C HOBOH WHGOpMaIyell BHYTPEHHUH MU,
NPUBOANT K HEOOXOJUMOCTH CO3JaTh CTEPEOTHIIHYIO KapTHHY MHpa, B
KOTOPYIO YKJIaJbIBAE€TCSl HAlle BOCIPHUITHE OKpYXarollell peambHOCTH U
BHYTPEHHSISl JyXOBHash CTPYKTypa, BO BCEM MHOTrooOpa3suM ILIEHHOCTEH,
OPUBBIUEK M OXugaHui. DOpMHPOBaHHE CTEPEOTHIIHOW KapTHHBI MHpa
ABJSIETC ONHUM U3 OCHOBHBIX HAIpAaBICHMH, KOTOPOE pa3padaThIBacTCs
COBPEMEHHBIMHU ITPOU3BOIUTEISIMHA AU3aHHEPCKUX TOBAPOB U YCIyT. MOXKHO ¢
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YBEPEHHOCTBIO yTBEPXKIAaTh, YTO MHOTHE MOTPEOHOCTH COBPEMEHHOIO
oOmiecTBa  SBISIIOTCS ~ NPOAYKTOM  II€JICHANIPABICHHBIX  TEXHOJOTHH
MaHUITYIUPOBAaHUA  CO3HAHHWEM,  pEe3yJbTaTOM  KOTOPOTO  SIBISCTCS
(opMupoBaHHe, Kak Ha MacCOBOM, TaK M Ha HWHAWBHIYaJIbHOM YPOBHE
CHUCTEMBI CTEPEOTHIIOB, KOTOpas MAHWKTYyeT IIOHHMaHHE TOTO, 4YTO €cTh
«XOpOIIOY», a 4TO €CTh «II0X0». COBpEeMEHHbIE IPOU3BOIWUTEIH TOBAPOB U
yCIIyT, (GOPMUPYIOT SKOOBI YAOOHYIO JUIS TOTpeOUTENsI, HO, HA CaMOM Jelie,
BBITOJTHYIO JUTS ce0s1, KAPTUHY MHpPA, B KOTOPOW MpeiaracTcsi ONpeIeIeHHBIN
HA0Op CTEPEOTUITHBIX IMOIIHIA, CUCTEM B3aUMOOTHOIICHUI BHYTPU OOIIECTBA,
MOPAJILHBIX HOPM H JYXOBHBIX IICHHOCTEH.

OcCo0eHHO YacTO ATH NPUHIMIIBI HCIONB3YIOTCS B PEKJIAMHBIX
TEXHOJIOTHUAX, TIAC IPOUCXOAUT IMOAMCHA TpaJullMOHHBIX OTHOIIIEHUH K
OKpYXXAaIOMIeMy  MHpY, CTEpeoTHINaMHu  Oe3yAepKHOTO  IOTpeOICHHUS.
OCHOBHBIM NIPHHIUIIOM PEKJIAMHOW TEXHOJOTHH, B JAHHOM CIIydae, sSBISCTCS
CTEPCOTHUITHAS CBSI3b OIIPENIEICHHBIX TOBAPOB U YCIYT C OLEHOYHON KapTHHOU
MHpa, YTO, B KOHCYHOM HTOTE, MPUBOIUT K (POPMHPOBAHUIO SIpa JHMIHOU
TpPagullid, MHUPOBO33PCHHUSA, K CAMOWUICHTU(UKAIMA WHINBHIYyyMa, €ro
CaMOYBa)KCHHIO U CAMOYTBEPIKICHHUIO B 00IIIECTBE.

IloBbIlIEHHBI HMHTEpPEC K CTEPEOTUIIAM CO CTOPOHBI PEKJIAMHBIX
TEXHOJIOTUH CBSI3aH C TE€M, YTO CTEPEOTHUIl HAYMHAET JACIICTBOBATH €ule N0
TOr0, KaK HA4WHACT paboTaTh pa3yM — J0 TOTO KaK BKJIIOYACTCS KPUTHUECKOE
MBIIIJICHHUE. CHeL[I/I(bI/IKa CTECPCOTHUIIOB 3AKIIOYACTCA B TOM, YTO OTHOLICHUE K
OIMPCACIICHHBIM SIBJICHUAM HE IMOJABEPracTCa KPUTHUKE, T.K. KPUTHKA 3alTyCTHJIa
OBI CIIO’KHBIHN MPOLIECC N0 CMEHE CTEPEOTUITHOM KapTHHBI MHUPa U TIEPEOIIeHKE
MoJenu moBeneHus. CienoBaTenbHO, yIOOCTBO CTEPEOTHIIOB TSI YKOHOMHU
BPEMEHHU ¥ JHEPTHH, TeM HE MEHEe, MOXET OKa3aThCsl HETATUBHBIM, B TOM
cilydae eCiId WHIWBHIYYM YTPaTHI THOKOCTH MBIIUICHUS W HE B COCTOSHHU
W3MEHHUTH CBOU CTEPEOTHIIBI, HECMOTPS Ha 00BEKTHBHYIO HEOOXOAUMOCTb.

Jw3aifH B ONMHUCAHHBIX OOIIECTBEHHBIX IIpOIleccaX HrpaeT poJib
CTHMYJIATOpPA Ha HECKOJBKUX YPOBHAX. [IepBEIN YpOBEHB SBISETCS, IO CYTH,
MOJI0KUTENbHBIM. [lOBBIIIIEHHE HOTpe6I/ITeJ'[BCKI/IX Ka4yeCTB (B TOM YHUCIIE U
3CTeTI/IqCCKI/IX) TOBAPOB M YCIYTI' HC ABJCTCA OTPULATCIBHBIM Kad€CTBOM
nu3aiiHa. Jlu3aiiH jgenmaeT MHUp ymoOHee, KpacuBee M TpUBJICKaTeNIbHEE.
OcBoeHne (U3MUecKoro M HMHOOPMAIMOHHOTO TMPOCTPAHCTBA C TIOMOIIBIO
n3aifHa TPOWCXOJIUT 3HAUMTEIbHO dSPdexTuBHee u ObicTpee. OnHAKO
yno0cTBO, Kpacota U 3((EeKTUBHOCTh, OCHOBaHHAS HAa CTEPECOTHIIAX, HMCIOT U
0o0paTHYI0 - HETaTHBHYIO CTOpPOHY, KOTOpas IIOSIBISICTCS B pe3yJbTare
CJIy4aiHOTO T OCO3HAHHOTO JICHCTBHS.

HecMmoTps Ha KaXyIIyrocs CTaOUIBHOCTB, CTEPEOTHIIBI TIOABEPIKECHBI
HCKOTOPBIM HM3MCHCHUSIM, T.K. SIBISIOTCS pPEaKUUedl Ha B3aUMOJCHCTBUC C
BHEIIHUM MupoM. Cle0oBaTeIbHO, KOPCHHBIC HM3MCHCHHUS OKpYKaroIien
JIEHCTBUTENFHOCTH CHOCOOHO NPHBECTH K M3MCHEHHSAM CTEPEOTHIIOB, Take
CaMbIX YCTOMYUBBIX.
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s OoJiee HATJISTHOW WILTFOCTPAIIMK MCIIONB30BAHUS CTEPCOTHIIOB B
ni3aitHe, paccMOTpUM HEKOTOPHBIE HarnpaBJICHUS JI3aHHEPCKOTO
MIPOEKTUPOBAHUS, B KOTOPBIX CTEPEOTHIIEI MOTYT UTPATh KaK MOJIOKUTEIIHHYIO,
TaK ¥ OTPUIATEIBHYIO POJIHL.

- Bumoevie npubopvi u  0060pydosanue —  HCIOJB3YIOT
MPEUMYIIECTBEHHO CTAHOAPTHBI HA0Op KIIABHIN YIPABICHUS, KOTOPHIC
BapbHUPYIOTCS B 3aBUCHMOCTH OT CTOMMOCTH M CIIOXHOCTH ITPHOOpa, HO BCeraa
B paMKax 3a/IaHHOTO aJIrOPUTMa, YTO MO3BOJISIET HA UHTYUTUBHOM, a TOYHEe —
Ha CTEPCOTHITHOM YPOBHE, pa300paThCs B MPHUHIUIAX PaOOTHI YCTPOHCTBA Oe3
JUIIHUX BpPEMEHHBIX 3aTpar. HeoOXOAMMOCTh MEHSTh CIOXKUBILINECS
CTCPCOTUIILI YIIPABJICHUA BO3HUKAET B TOT MOMCHT, KOIrJa B PpE3yJibTaTe
HAaY4YHO-TCXHHUYCCKOI'O mporpecca IIOABJIICTCS TCXHOJIOTHYCCKas
HEOOXOIMMOCTh CMEHBI BCEX IMPUHIIAIIOB B3aNMOACHCTBHUS «4eTI0BEK-MaIlliHA-
cpenay.

- Uumepdpeiic u nagueayus 6 npocpammnom obecneyeHuu — TAKKE
YacTO WCIIONB3YeT CTAaHNAPTHBIH HA0Op KOMaHI M «TOPSYMX KIABHUID),
KOTOpBIE TEPEeXOIAT B TPOTpaMMHBIC TPOXYKTHl HE TOIBKO OJHOW, HO H
pa3NMYHBIX HampaBieHHOcTe. [lomoOHO mpensiaymieMy HaIpaBICHUIO
JIN3aiHEPCKOTO TMPOEKTUPOBAHMSI, HEOOXOJUMOCTh CMEHBI CTEPEOTUIIOB B
YIpaBJCHUU MNPOTrpaMMHBIM o0ecIieueHueEM MOKET BO3HUKHYTH B Clly4ae
HBOJIIOIIMOHHONW HJIM PEBOJIIOIMOHHONW CMEHBI TEXHOJIOTHH (KOMITBIOTEPHOTO
000pyI0BaHUs WIIH TPOTPAMMHOTO O0eCTIeUeHNs).

CTepeOTI/IHHOCTI) B HaBUT'allUU HCIOJIB3YETCA TAKKE B /:[1/13a171He KHUT'
u XypHanoB. Hanbosnee 9acTo CTEpEOTUITHOCTh B HABUI'AIIMM HCIIONIB3YETCS B
y9e0HOH M TEeXHUYECKOW IIUTepaType, B TO BpeMsl KaK B pa3BIIEKATCIHLHOU
MeYaTHOH MPOTYKIIMU YaCTO UCHOIB3yeTCsl 00paTHEIH 3¢ (eKT, Koraa 0TKa3 oT
CTEPCOTHUIIOB TPOM3BOIUT Ha MOTPEOUTENs NPHUATHBIA 3(P(EeKT HOBHU3HBI H
HEOXHUJIAHHOTO OTKPBITHS.

- Buzyanenvle kommynukayuu — o0nacTh Au3aliHa, KOTOpas OCHOBAaHA
Ha MBICIHTENBHBIX MpOIeccaX, UMEIOMKUX Ooyiee TIyOOKUE KOPHH, HEKEIH
TIICPBBIC ABa ITYHKTA. Bonee TOT'0, BU3YaJIbHBIE KOMMYHHKAIIUNU 9aCTO JIC)KAT B
OCHOBE  yNpaBlieHUs  OBITOBRIMH  NpUOOpaMH H  KOMITBIOTEPHBIMU
nporpaMMaMu. HeoOXoamMocTs OBICTPO W aJeKBATHO OPHUEHTHPOBATHCA B
MPEeIMETHO-TIPOCTPAHCTBEHHON cpezie, HAXOAUT OTPaKeHWEe U B JOPOKHBIX
3HaKax, U B FOCy]lapCTBeHHOﬁ CUMBOJIMKE, 1 B PCKJIAaMHBIX BBIBECKAX, U B
OOIIeCTBEHHBIX HMHTepbepax. CIOXKUBIIUECS CTEPEOTUNBl B BH3YaIBHBIX
KOMMYHHUKAIUSIX B 3HAYUTENIbHO MEHbIIEH CTENEHU IOJBEPKEHbI PE3KOM
CMCHE WIH TIOJHOMY IIEPECMOTpY, OJHAKO, Ojarojaps CTPEMHTEIEHOMY
Pa3BUTHIO WH(GOPMAIIMOHHOTO IMOJII COBPEMECHHOW ITUBMIIM3ALUU CTEPECOTHIIBI
BU3YAJIbHBIX KOMMYHHKAIIMH TOCTOSHHO JOMOJHsIOTCA. Kak yxe ObLIO
CKa3aHO BbIlIe, JIAHHBIE TPOLECCHl YacTO SIBJSIIOTCA  PE3YIbTaTOM
IeJICHANIPABICHHBIX JCHCTBUI 110 MAaHUITYJISAINH OOMIECTBEHHBIM CO3HAHHEM.
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- Opeonomura cpedosvix 0b6vekmos u medenu — o0IACTh aH3aiiHa,
KOTOpasi UMeeT OJIM3KOE OTHOIICHHE K MPOCKTUPOBAHUIO OBITOBBIX NMPHUOOPOB
U 00OpYHOBaHUS, OJHAKO B JAHHOM CJIy4ae CTEPEOTHUIb HCIIOJIb30BAHUS
JAHHBIX OOBEKTOB CBS3aHbl C AHTPOIOMETPUUYECKHMH OCOOCHHOCTSIMH,
KOTOpBIE  JPrOHOMHKA HWCIONB3yeT Jjis  olecredeHus ymoOCTBa |
3dpdexTuBHOCTH.  Mcmonb3oBaHWe  3PrOHOMHYECKHX  pa3paldOTOK B
MOBCETHEBHOM OKPY)XCHHU MPHBOJUT K TOMY, YTO YPOBEHb OXKHIAHUS MPH
B3aUMOJICHICTBUN C TPEAMETHO-POCTPAHCTBCHHON Cpeloil He BBIXOIUT 3a
PaMKH CTEPEOTHITHOTO, YTO, MPH M3MCHECHUH aHTPOIIOMETPUYCCKHUX YCIIOBHI
CPEIIOBBIX OOBEKTOB, CIIOCOOHO HE TOJBKO BBI3BATh HEYIAOOCTBO, HO U
npuBecTH K TpaBMe. CMEHa TaKuMX CTCPCOTHUIIOB BO3MOXKHA TOJIBKO MpHU
U3MCHCHHUH aHTPOIIOMETPUYCCKHUX, AHATOMHUYCCKHUX U q)HSI/IOHOFI/I‘-IeCKI/IX
XapaKTEePUCTUK OCHOBHOM MacChl 4EIOBEYECTRA.

B TBOpuecTBe u3aiiHepa HEraTHBHAs CTOPOHA CTEPEOTHITHOCTH
MBIIIICHHST BO3HUKAET B TOM Cllydae, KOIJa CTEPEOTUIBl MEIIA0T
pa3paboTaTh OPUTHHATBHYIO HICIO ATl OJJHOTUIIHOTO MPOoAyKTa. Kak MbI yike
YIIOMUHAH, JU3aliHep MOXKET M JOJDKSH HCIOJb30BaTh MOHMMAHHE CXEMbI
paboThl CTEPEOTUIIHOTO MBIIUICHHS NOTPEOUTENs, OJHAKO TBOPUYECKUMN
MpoIlecC TMPEANoaracT MPEoJ0JICHHEe BHYTPEHHHX TPAaHHUI] CTCPEOTHUITHOTO
MBIIIIJICHUA CaMOro [[H3al>iHepa, JJId  CO3JaHud HOBOI'o, OPUIMHAJIBHOTO
MPOAYKTA.

Takum  00pa3oM, UCMOJL30BAaHHE CTEPCOTHIIOB B  IIPOIIECCE
KUBHCACATCIBHOCTH ABJIACTCA C€CTCCTBCHHBIM IIPOLECCOM I MBIIIJICHU S
uHauBUAyyMa. CTEPEOTHITbI OKA3BIBAIOT OOJIBIIOE BIMSIHUE HA YEJIOBEUCCKYIO
JKM3Hb, @ CTEPEOTUIIHOE MBIIUICHHE HMEET KAk T[O3WTUBHbIE, TaK U
HETaTUBHBIE CTOPOHBI, KOTOPBbIE AKTUBHO WCIONB3YIOTCS Au3aiiHepamu, a
TaK)Ke MPOU3BOAUTEISIMU AU3AHHEPCKUX TOBAPOB U YCIYT.

CIHCOK HCTOYHHKOB:

1. bonpmas coBetckas »HImKIoneaus: B 30 1. - M.: "CoBetckas
sHimkionequs", 1969-1978.

2. BacunbeBa T.E. Crepeotunst B obmiectBeHHOM co3nanuu / T.E.
BacuneeBa. M.: 1988.

3. Biiacos B.I'. HoBblit SHUUKIONEANYECKUN CIIOBaphb
u3o6pasurensHoro uckyccrea: B 10 1. T-VIINB.I'.Biacoe — Cn6.: A30yka-
kiaccuka, 2004-2009.

4. XXmypoB B.A. bBonbmas SHUOuKIONEenus IO ICUXHATPUU, 2-€
3. \B.A. XKmypos. M.: 2012 1.

5. 3emuHckuii  C.A. MaHunymsanuu MaccaMd M [ICHXOaHaIH3.
ManunynupoBaHHEe MacCOBBIMH TICHXHYCCKHUMH MPOIECCAMH MOCPEICTBOM
ncuxoananmuTHdeckux Meronuk (Monorpadus)/C.A. 3emmuckuii C.A.. CII6.:
Ckudus, 2008. - 248 c.

47



6. Jleiitbun B.CnoBapb-cripaBoyHuK no ncuxoananusy\B.JIeiioun. M.:
2010 T.

7. Jlummman V. OOmiecTBeHHOe MHEHWe /mep. ¢ aHrn 1. B.
BbapuynoBa, nog pen. K. A. JleuncoHn, K. B. Ilerpenko. M.: Mucturyt ®onna
"O6mecrBennoe maenne", 2004 r.

8. CxonmueB B.I'. u ap. ®dusnonorus KUBOTHBIX M dTosiorus/B. T.
CrkormueB u ip. — @50 M.: KomocC, 2004. — 720 c.

9. CynakoB K.B. Junamuueckue CTEPEOTHIIHI, W
Wndopmanmonnsie ormneuatku aevictButeabHocTH\K.B. Cymakos. M.: TTEP
CO, 2002 r.

10. Ocnon A. Yontep JlunnmaH o cTepeoTUnax: BHITUCKH U3 KHUTH
“Ob6mectBennoe Muenune”// ConpanbHas peaabHoCcTh, 2006, Ned, C. 125 - 141.

11. YepupmmoBa O.I1., I'puroppeB A.J[. K Bompocy cTaHOBICHHS
Ju3aiiH-00pa3oBaHus// CoBpeMeHHbBIE IPOOIeMBI apXUTEKTYPHI,
n300pa3UTEIHHOTO MCKYCCTBAa W AM3aliHA MEKBY30BCKHH COOPHUK HAYYHBIX
TpyAoB. penkoi.: Yupunikuit O. A.. Marauroropck, 2009. C. 39-49

12. YepupmoBa  D.I1., TIpuropeeB A.JI. DKcnepuMeHT B
APXUTEKTYPHO-AU3aHHEPCKOM IIPOCKTUPOBAHUH CPEIBI, KaK [esie00pasyomuii
meron QopmupoBaHus JeiicTBUTENEHOCTH// ApXxuTekTypa. CTpOUTEIHCTBO.
Ob6pazoBanue : @PI'BOY BIIO «MarHUTOropckuii  rocyaapCTBEHHBIN

TexHn4eckuit yHuBepcureT um. I'.M. HocoBa». Maruutoropck, 2013. C. 96-
106.

VK 330.1

Kypaeun C.I.

0.9.H., K.M.H., npogeccop Kageopwl ynpaeieHust HeOBUNCUMOCMBIO U
uMdICEHepHbIX cucmem, Hucmumym cmpoumenbcmed, apxumexmypbul U
ucxkycemea, @I'BOY BIIO «Maznumozopckuii 2ocyoapcmeeH bl
mexHuueckutl ynugepcumem um. 1. 1. Hocosa»

Cenusanosa O.B.

accucmenm kagheopsl YRpaseHus HeOGUNCUMOCMbIO U UHIICEHEPHbLE
cucmemvl, Hncmumym cmpoumenbcmed, apxumekmypbl U UCKYCCMEd,
@I'BOY BIIO «Maznumozopckuii 20Cy0apcmeenHulll MexHU4ecKutl
yHusepcumem um. I.1M. Hocosa»

OIIEHKA UHTEJUVIEKTYAJIBHOI'O KAIIUTAJIA B CUCTEME
OIEHKM MHBECTUIMOHHOM ITPUBJIEKATEJBHOCTH
HOPEANPUATUA

AHHOTAIINA

«HBECTHIIMOHHAS MIPUBJIEKATEIILHOCTHY co3aeTcs
MHTEJJIEKTYaJIbHBIM TPYAOM MEHEIKMEHTA MPeANnpHUsITHs, COOTBETCTBEHHO HE
MOXET OBITh  TOJNBKO  (DPMHAHCOBO-IKOHOMHYCCKOW  XapaKTEPUCTUKOU
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3KOHOMHUYECKOH  CHCTEMBIL. OLeHKa  MHTCIUICKTYaJbHOTO  KamuTalia
MPENNPUATHS ~ JIOJDKHA — SBJIATHCSA HEOTHEMJIEMOH YacThlO OIICHKH  e¢
WHBECTUI[MOHHOW TPUBIEKATEIbHOCTU. B Hacrosmieil craTtbe NPHUBOIUTCS
00ocHOBaHHE MIPUOPUTETHBIX MoKa3aTeaen OLIEHKH YPOBHSA
WHTEJUICKTYaJbHOTO KalWTana MpPeANPHITHSA, MPenIaracTcs WHTErpalbHBIN
MOKa3aTeNb OICHKH, KPUTSPUH OIEHKU MTOKA3aTEIs.
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ESTIMATION OF INTELLECTUAL CAPITAL IN EVALUATION
SYSTEM OF INVESTMENT APPEAL OF AN ENTERPRISE

Abstract

“Investment appeal” is produced by intellectual labor of enterprise’s
management, accordingly, it can't be only financial and economic
characteristic of the economic system. Estimation of the intellectual capital of
enterprise should be an integral part of its investment appeal’s estimation. This
article produces arguments in support of priority appraisal rates of intellectual
capital’s level of enterprise; integral appraisal rate is offered; criteria of
appraisal rate.

Key words: estimation, investment appeal, intellectual capital.

3a mocnegHME JECSATUNETUS — C TOrO BPEMEHM, KaK MOHATHE
«MHBECTULIMOHHAS MPUBIEKATEIbHOCTD NMPEINPUATHS HIMPOKO MPOHUKIIO KaK
B aKaJeMHUYeCKyl0, TaK M B THOMYJSIPHYIO JHTEpaTypy mo OH3HeCy u
HKOHOMHKE, - OBIJIO HPEeJIOKEHO MHOXKECTBO METOIWK OIEHKH (DHHAHCOBO-
HSKOHOMHYECKOTO COCTOSIHHS TPEINpPUATHS, Ppe3ylbTaThl HCCIEeIOBaHNN
KOTOPBIX ~ MOTYT  HCIIONIb30BaTbCA  TNPH  OLEHKE  HWHBECTHIIMOHHOU
MPUBJIEKATEIBHOCTH MpeanpusaTus. [Ipum 3Tom, mo CyTH, BCe 3TH METOAWKU
ONMMPAIOTCA  HA  TPAJUIMOHHBIE MPEACTABICHUS O  KOHKYPEHTHBIX
NPEeUMYIIECTBAX  NPEANpPUATUS, KOTOPOE  ONpEAENsieTcs  CTOUMOCTBIO
NPOM3BOJICTBEHHBIX (akTopoB (paboueil cuibl, KamuTaua, IPUPOIHBIX
PECYPCOB U JIp.) U UX JOCTYITHOCTBIO.

OpHako, MNpennpusTHs, Ybe KOHKYPEHTHOE  MPEHMYILECTBO
OIIpeIessieTCs TOJIBKO 3a CYET AaHHBIX (PaKTOPOB, UMEIOT BEChbMa «TyMaHHBIE)
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nepcrnekTuBbl. OHM OKa3bIBAIOTCS «3aKaTbIMU» C JIBYX CTOPOH: C OJHOM
CTOPOHBI, KOHBIOHKTYpOW, ONIpEAETAIOMeH CTOMMOCTh  MPOOJIEMHBIX
(akTopoB, a C ApPYrodl aKTUBHBIMH JEHCTBHUSAMH KOHKYPEHTOB, IaJEKO
BBIXOJIIMMHU 32 PaMKH TPAAWIMOHHBIX (GopM KOHKypeHIH. Hamportus,
TPEINPUATHS, UMEIOIINE BBHICOKOKBATH(OUIIUPOBAHHBIH MEHEIKMEHT JIETKO
MPEONONICBAIOT OTH  TPEIATCTBUS, TaK KaKk WMEIT KOHKYPCHTHBIC
mpenMymiecTBa OoJjiee BBICOKOTO TOPSIKA, CO3AAHHBIE HHTEIDICKTYaIbHBIM
TpyaoM. B 3To#t cBsi3u, cuMTaeM, 4TO OIIEHKA WHTEIUIEKTYyaJbHOTO KamuTaia
MOPEeNnpusITHs. JTOJDKHA SIBJISITBCS  HEOThEMJIEMOW 4YacThl0 OLEHKU €€
WHBECTUIIMOHHOM MPUBJIEKATEILHOCTH.

N3y4aTh CyUIHOCTh U aHATTU3UPOBATH CTPYKTYPY UHTEIUICKTYaIbHOTO
Kanurajia BrepBble Hadanu B 60-e rojpl XX Beka YKOHOMHUCTHI-HEOKIACCUKH:
M.®punman, T.Ctroapt, JI.Oasunccon, M.Manoys. [lo3anee, cylecTBEHHbIH
BKJIAJI B MICCIICIOBAHNEC WMHTEIUICKTYaIbHOTO KalMTala BHECIH TaKHe YUCHBIC
skoHOMHCTHI, Kak b.b.JleonteeB, Apmcrponr M. wu gp. OpgnHako, 10
HACTOSIIETO BPEMEHH CPENH POCCHMCKHUX ¥ 3apyOeKHBIX AKOHOMHCTOB HET
€AMHOTO TIOAXO0Ja B OTHONICHHH CYIIHOCTH JKOHOMHYECKOW KaTeropuu
«MHTEIUICKTYaIbHBIA KamuTad», €ro W3MEpeHHs W OLEeHKU. Pa3HooOpasme
METOJIMYECKUX TIOJXO0JI0B OTPAXKAET U PA3IMYHBIC TPEJCTABICHUS UX aBTOPOB
0 CYUIHOCTH HWHTEIJIEKTyaJlbHOTO KamuTalla, €r0 OCHOBHBIX CTPYKTYPHBIX
KOMITOHEHTaX, a Takke 00 OCHOBHBIX IENSX MPOBEACHUS OIEHKA CTOMMOCTH
WMHTEJJIEKTYalbHOTO KaluTana.

Koncantunrosoit komnanueit ICMG (Kanmudopnus, CILIA) B pamkax
W3YYEHUS MEXTyHapOTHOU rpynmnon BOIPOCOB yHpaBIeHUs
WHTEJUICKTYaJbHBIM KaIUTaJIOM, WHTEIUICKTYAIbHBIA KalUTall OTpeAeIsIeTCs
KaK «3HaHWUsS, KOTOPbIE MOXXHO KOHBEPTHPOBaTh B MpHOBLTH». O000mas Bce
MHOrooOpa3me TOYeK 3peHHss B OTHONICHHH COCTaBHBIX  dacTel
WHTEJUICKTYaJhbHOTO KalWTala, CTPYKTypa WHTEIUICKTYaIbHOTO KalluTala
TPEINPUATHS, TI0 MHEHUIO aBTOPOB, MOXKET OBITh MPECTaBIICHa Kak Ha puc.1:
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NHTennekTyanbHbpli KanuTal NpeanpusTus

YesoBevecknit CTpyKTYypHBIii Kiuenrcknii
(counanbuprii) (opranu3anMOHHBII) (moTpebuTebCKHI)
Kanurai: KANUTAJ: KANUTAJ:
umeem
umeem Henocpe()cmeeHHoe Mo omHouieHus
Henocpedcmeenuoe

OmHOuieHue K opeanusayuu 6 npe()npuﬂmuﬂ c

OmHOULeHUe K 4eio6eKy- nompe6ume7;m4u eco

yejiom - Opranu3alifuOHHbIE

npohecCHOHATN3M, (OPMEL H CTPYKTYPEI, CHCTEMB npooykyuu,
MHTEJLIEKT, TBOPHECKNE YIIPaBIIEHUS, TEXHUIECKOE U nocmasuuxamu -
ciocobrocty, MPOrpaMMHOE 00eCTIeYeHHE, riybuHa
MOpaibHBIC LICHHOCTH, MpOLIETYPbI, TEXHOIOTHH, [POHNKHOBEHNS,

KyJbTypa Tpyza

6 MacmTad, IOCTOSHCTBO
paboOTHUKOB

KyJIbTypa OpraHu3alyu

Puc.1 CtpykTypa HHTEIUIEKTYaJIbHOTO KaruTana npearnpusiTHs

B 1memsx mpoBeneHMS ONIEHKH CTOMMOCTH HWHTEIJIEKTYaJIbHOTO
KaIlWTalla, ero CTPYKTYPY MOKHO MPEACTaBUTh CIECAYIOINM 00pa3oMm, puc.2:

HNHTe/IeKTyaJbHBIH KaUTAJ NPeInpUsTUs

Heunnentuduuupyemoie
HeMaTepHaJbHble AKTHBbI
YenoBevueckuid KaruTal, JIMIHbIC

HUnentuduumupyemsoie
HeMaTepHaJIbHbIe AKTHBbI
WuTtennekryansHas cOOCTBEHHOCTh
HEUMYIIECTBEHHBIC IIpaBa,
«TYABUILIDY. ..

Puc.2 CtpyKTypa HHTEIUIEKTYaJIbHOTO KaluTasa IpeAnpUATHs B LESX NPOBEACHUS
OLIEHKH €r0 CTOUMOCTH

Takum 00pa3oM, OLlEHKa CTOMMOCTH HHTEJUIEKTYaJIbHOTO KamuTana
NPEeANPUSITHS, 10 MHEHHIO aBTOPOB, MOXKET COCTOSTD U3 CIEAYIOIINX 3TAMOB:

1) ompeneneHue CTOMMOCTH HACHTH(HUIMPYEMBIX HEMaTepHalIbHBIX
AKTHBOB;

2) oIpeJeNieHue
HeMaTepHaIbHBIX aKTHBOB;

CTOUMOCTH HEHJCHTH(DUIMPYEMBIX
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3) omnpenenenue OOWIEH CTOMMOCTH HHTEIUICKTYajJbHOTO KamMTala
HNPETIPUSITHS.

CronMocTh  HMACHTHOUIMPYEMBIX  HEMAaTCPHATIBHBIX  aKTHBOB
ompenensdercss KaK OCTaTO4YHass CTOMMOCTb HEMaTEepPHAIbHBIX aKTHBOB,
yareHHas B Oyxramtepckom Oamance (ctpoka 1110 dopmer  Nel
«byxranrepckuii 6amaHcy).

Ilomaraem, 4YTO MNpPEBBIMIEHUE PHIHOYHOW CTOMMOCTH IPEIIPUSATHUL
HaJl ee OyXTanTepCKOH CTOMMOCTBIO (POPMHUPYETCS 33 CUET MHTEIIIEKTYaIbHBIX
AKTUBOB. CrnenoBatenbsHoO, CTOUMOCTh HEeHJeHTHUPUIUPYEMBIX
HeMaTepUalIbHbIX aKTHBOB MOXKHO OIpPENENATh uepe3 PHIHOYHYI0 CTOMMOCTh
aKLIM{, 10 METOAYy KalnuTalnu3aluuu pbIHKA. J[aHHBII METOXN SBISETCS
ONTUMAJIBHBIM JJISl BHEIIHUX 3aMHTEPECOBAHHBIX CTOPOH B CBA3M C MIPOCTOTOMH
IpoLEenypsl M TEM, YTO pAcCYeThl OCYIIECTBISIOTCS Ha 0a3e JaHHBIX
«ExXeKkBapTaJIbHOrO OTYETA SIMUTEHTAY.

Takum  00pa3oM, CTOMMOCTHYIO OLEHKY HHTEJUIEKTYalbHOTO
KaluTaia MpeANpHATHI HaMH MPeyIaracTcsi OCyIECTBIATH 10 (hopMyIe:

NK=HMA+(Cm-b) (1),
rie MK - cTouMocCTHas OLEHKAa WHTEIIEKTYaJIbHOIO KamuTasa
HPEANPHUITHS;

HMA - ocraTouyHast CTOMMOCTh HEMaTepHAIbHBIX aKTHBOB;

Cm (market capitalization) - peiHOYHas KAMTATH3ANN AKITHIA;

b — ob1m1ast cronMoCTh MMYIIECTBa (BaiOTa OanaHca).

JUis  aHaNUTHYEeCKUX Ielied Oojee CoJepKAaTelNbHBIMU SBISIOTCA
OTHOCUTEJIbHBIE IIOKa3aTesd. B 3Toi CBsA3M mpeuiaraeM Uil OLEHKH YPOBHS
UHTEIUIEKTYyalbHOTO KalWTana MOpeANpUsTHS HCIOIb30BaTh CIEAYIOMINI
MOKa3aTenb:

YUK= UK/b (2),
rae YUK — ypoBeHb HHTEIIEKTya IbHOTO KalnTaja NpeAnpusITHS;
WK - croumMocTHass OLEHKAa WHTENIEKTYaJbHOTO  KalluTajia

HpeANpUsTHS;
b — obmrast croumocTs UMyIecTBa (BaatoTa Oananca).
Ucxons m3 dopmyn 1 m 2 OIeHKAa YPOBHS HMHTEJUIEKTYaIbHOTO
KaIruTaja IpeupusTHs IPOU3BOIUTCS 1O hopmyde 3:
HMA+(Cm—B
YUK = TMATEmD)

rae YUK — ypoBeHb HHTEIJIEKTYa bHOTO KalnuTajla NpeInpusIThs;

HMA - ocTaro4Has CTOMMOCTb HEMATEpUAJIbHBIX AKTHBOB;

Cm (market capitalization) - peiHOYHas KaMUTATH3AIHI AKITHIA;

b — ob6mast cronMocTs BMyIecTBa (BaitoTa OanaHca).

Jnst MHTErpanbHON OLIEHKH YPOBHS HMHTEJUICKTYaJbHOTO KaluTaja,
HE0OX0MMO NPOaHaIN3UPOBATh 3HAYEHHS MHIMKATUBHOTO MOKA3aTeIs.

[TpaBUTENECTBEHHBIMM M BHYTPHUBEJIOMCTBEHHBIMH HOPMaTHUBHBIMU
aKTaMU OBbUIM BBEJICHBI B JICHCTBUE MHCTPYKTUBHO-METOANYECKHE JIOKYMEHTEI

©F
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PEryIUPYIONUE aKKPEAWTAIIMI0 HAyYHBIX OpraHu3anuii. B cooTBeTCcTBUH C
JAaHHBIMH ~HOPMAaTHBHBIMH JOKYMECHTaMH, YCTaHOBJIEHO COOTHOIICHHE
(70:30%) OCHOBHO¥ HAyYHO-TEXHHYECKOH W HEOCHOBHOU NEATEIBHOCTH VIS
Hay4HBIX OpraHu3aluii. YYUTHIBas JaHHOE COOTHOIIeHWe, 3HauyeHne YUK >
0,7 Oynem CUUTATh COOTBETCTBYIOIIAM BBICOKOMY YPOBHIO
WHTEJUICKTYaJbHOTO KamuTana mnpexnpusiTis. COOTBETCTBEHHO, CPETHEMY
Oyzmet coorBercTBOBaTh 3HaueHHe 0,7 > YUK > 0,3; amzkomy YUK < 0,3.

Takum 006pa3om, 000011as BEIIICU3IOKECHHOE, B Ta0I. | IpencTaBicHa
IKaJia OI[CHKY YPOBHS MHTEJUICKTYa IbHOTO KalUTaNa IPEANPHUSITHS.

Tabmuma 1
[ITkana OLEHKH YPOBHS UHTEIUICKTYaIbHOTO KaluTaa MpeAnpUsITUS

YpOBeHb HHTEIEKTYaIbHOTO

BBICOKHI cpeanuit HU3KUH
KaIuTaia mpeanpusTHs
3HaueHHe MOKa3aTels -
YPOBEHb HHTEIUICKTYAIEHOTO 6omnee 0,7 0,7-0,3 menee 0,3

KanuTajia npeanpusaTus

IIpencraBneHbl BO3MOKHOCTH MPUMEHEHHSI HHCTPYMEHTApHUs OIICHKH
WHBECTUI[MOHHONH  TIPUBIEKATENbHOCTH  HAa  INpHUMEpe  KPYMHEHIInX
npeanpustuii gepHoit meramnyprun: OAO «MMK» B cpaBrenun ¢ OAO
«Cesepctams» u OAO «HJIMK» mo cocrosHuio Ha 31.12.2006 r. um Ha
31.12.2010 .

Hampumep, no coctosiuto Ha koHeny 2010r. 3HaueHue nokazaresen
«ypOBEHb MHTEIUICKTYaJIbHOTO KaluTajga» KpPyMHEHIINX MPeIIpUATHH YepHOH
METaJUTypruH CIeAYIOIIee:

- OAO «HJIMK» - 121,78%;

- OAO «MMK» - 20,06%;

- OAO «Cesepcranmby - 14,7%.

COOTBETCTBEHHO, YpPOBEHb WHTEIUIEKTyadbHOro Kamurara OAO
«MMK» u OAO «Ceepctaiby mo uroram 2010r. orieHUBaeTCs KaKk HU3KH, B
TO K€ BpeMs ypoBeHb HHTeIUIeKTyampHoro kamurana OAO «HJIMK»
HaXOJUTCS Ha OYEHb BEICOKOM YPOBHE.

Takum 006pa3zom, OIleHKa HHTEIUICKTYaTbHOTO KalHuTaNa MpeaIpusaTHS
MO3BOJIMT MHBECTOpPAaM BBIICIUTh T€ MPEANPUSATHS, KOTOpBIE 00JIafatoT
JIOCTAaTOYHBIM MOTEHLUAIOM ATl CO3/IaHHs Ha BBICOKOM TEXHUYECKOM YpOBHE
KOHKYPEHTOCIIOCOOHOW M KauyeCTBEHHOW HAyKOEMKOW MPOAYKIHH, TO €CThb Te,
KOTOpBIC CIIOCOOHBI B JOJITOCPOYHOM IIepHoJie OOECIeuuTh aKIHMOHEepam
BBICOKYIO JOXOJAHOCTb MHBECTUIUIH.
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HEOBXOJUMOCTDb TEPMHUHA «BTOPOE XKUJINIIE»

AHHOTAUUA

OOOCHOBBIBAIOTCS. HEOOXOAMMOCTh M BO3MOXKHOCTh HPUMEHEHUS
TePMHUHA «BTOPOE JKWIHINE», PACCMOTPEHBI OXBaThIBa€MBbIE JaHHBIM
TEPMHUHOM pa3IMYHBIE BHJIBI BTOPOIO >KWIMIIA B Pa3HBIX cTpaHax. IlokasaHo,
YTO BCE CYIIECTBYIOLIME BUIBI U ()OPMBI BTOPOTO JKHIIHIIA UMEIOT TpU 00IIue
XxapakTepucTuki. OObEeMHO-TUIAHMPOBOYHBIE IapaMeTpsl  OOJBIIMHCTBA
BTOPBIX HJIUIL COOTBETCTBYIOT aHAJIOTMYHBIM ITapaMeTpaM MEePBBIX KU

KuroueBble cioBa: BTOpOe KHIMILE, JAada, CaJOBBI y4acToK,
JETHUH JIOM, IOM JUI OTABIXA.

Ziyatdinov Z.Z.
candidate of Architecture, Chief Project Architect of "Penzagrazhdanproekt"

NECESSITY OF THE TERM "SECOND DWELLING™

Abstract

The necessity and the possibility of applying the term "second
dwelling" is substantiated, various types of second dwelling in different
countries are considered. It is shown, that all existing types and forms of
second dwelling have three common characteristics. Spatial and planning
parameters of the majority of second dwellings match those of the first ones.
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Keywords: second dwelling, cottage, garden area, summer house, a
resort house.

B nacrosee BpemMsi B MUpe CYIIECTBYIOT pa3IMIHbIe BUABI H (GOPMEI
BTOpOTO XIiuima. B Poccun BTOpsIMU KHIIHIIIAMH SIBIITIOTCS CaIOBBIE I0Ma B
Ca/IOBOJUYECKUX TOBApPHUIINECTBAX; TOCYAapCTBEHHBIE, BEIOMCTBEHHBIE U
KOOIIEpaTHUBHEIE Ta4M; PACIOJIOKECHHBIC B TOPOACKHX H CEIbCKHUX ITOCENCHUIX
U BHE TMOCEJICHUN OJHOCEMEHHBIC JOMa C MpUycagcOHBIMU YYacTKaMU,
KBapTUPbl B MHOTOXTXHBIX IKWIBIX JOMax; a TaKXe BWWUIbI, JIBOPIIBI,
ycampObl, 3aMKH, KpPEMOCTH, PE3UICHIMK, 3aMMKH, CKHUTBHI, J0Ma JUIs
BPEMEHHOT'0 MPHUCTAHUINA OXOTHUKOB, PHIOAKOB, OJIEHEBOIOB U T.1. [1, ¢. 1].

B wMexayHaponHOW cHenuandbHON  JUTeparype, MOCBAIICHHOMN
mpobieMaM  pa3BUTHA BTOPOTO OKWIHING, YIOTPEOIAIOTCA — pa3IHIHBIC
Ha3BaHUS, OTPaKalollme MHOrooOpas3me BHIAOB W (HOpPM BTOPOTO JKHJIHIIA B
pa3HBIX cTpaHax. Hambomee 9acTo HCHONB3YIOTCS TaKWe HA3BaHHA, Kak
«JICTHHAN OM», «3aTOPOJHOE KIITUINEY, «IOM U OTABIXa», «BTOPOU TOM» U
T.1. Hapsimy ¢ HUMH TOYTH BO BceX 3apyOekHBIX paborax ymorpebisercs
TEPMHUH «BTOPOE JKUIAIIEY.

B nHameil ctpaHe mMpoOKOe pacupOCTPaHEHUE MOIYYUIU TEPMHUHBI
«Iada» M «caZoBBIM ydacTok». BrepBble caloBble M JadyHbIe J0Ma Ha3Bal
«smopuunoe xununie» FO.H. JlobanoB B HayuyHOH MoHOrpadmu «OTHBIX U
apxuTeKTypa. byaymiee u HacTosimee», KoTopas Oblia omyOankoBaHa B 1982
rogy [2, c¢. 5]. DBonpmMHCTBO JAPYrHMX  HCCIIEOBaTeled  CIOBO
«8mopuuHoe» 3aMEHIWIN Ha «BTOpOe». TepMUH «BTOPOE JKWIIMIIE» IO Hayaia
XX1 Beka ymoTpeONsuics, B OCHOBHOM, B HayYHO-HCCIIEIOBaTEIECKUX
paboTax, a B TOCJIEJHHUE TOIBI CTall IIMPOKO YMOTPEONATHCS W B CPEICTBAX
MaccoBoil WHpopMmanuu. B Tabmume 1 mpencraBieHBl Ha3BaHUS BTOPOTO
KUITMIA, YIOTpeONsieMble B psle 3apyOCKHBIX CTpaH W B Poccuiickoid
denepanuu.

Tabmuua 1
HasBaHusi BTOPOTO JKHITHINA B PA3HBIX CTPaHax

Hazpanue IlepeBon Ha CrpaHna Kpatxkas
BTOPOTO PYCCKHH SI3BIK | paclpoCTpaHeH XapaKTEepUCTHKA
KHMIIAIIA ust

1 2 3 4
EBponeiickne HeMelKOsI3bIYHbIE CTPAHBI
Ferienhaus JIOM st | ©PT, Asctpus, | qom c
peObIBaHUS [IBeitmapus, puycaaeOHbIM
BO Bpems | JlrokcemMOypr u | ygacTkoMm BHE
OTITyCKa, Jp. TOPOJACKHX  3EMEIb,
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KaHUKYJL., B
cBoOoHOE
Bpemst

Wochenendh
aus

JIOM ISt
MIPOXKUBAHUS B
BBIXOJIHBIC
JHA B KOHIIE
HeJeIu

Landhausfiir
Urlaub

3arOpOJIHBIN
JIOM IS
OTAbIXa

Ferienwohnu
ng

KBapTHpa WIH
JIOM ISt
npeObIBaHUS
BO BpeMsI
OTIIyCKa,
KaHHKYI, B
cBOOOIHOE
BpeMst

Freizeitwohn
sitz

MECTO
MPOKUBAHUS B
cBOOOIHOE
BpeMsi

Freizeitstand
ort

MECTO
pasMeInieHus B
cBoOogHOE
BpeMsl

Zweitwohns
itz

BTOpOE
JKIJIOE MECTO
(oxumast
TJIOMIAIb)

Zweitwohn
ung

BTOpOE
JKUJTHILLE,
BTOpast
KBapTHpa

Datscha

aua

Berghutte

TOpHast
XIDKIHA

KOTOPBII
UCTONB3YyeTCs  UIs
OTIBIXA u
MIPOBEACHUS
CBOOOTHOTO
BPEMCHH, TJIABHBIM
obpaszom, B

BBIXOHBIC JHH B
KOHIEC HCACIM H BO

BpeMsl OTITyCKa,
KaHUKYIL. Kak
npaBwiio, HMeeT 2
JKHJIBIC KOMHATBI,

HEOOJBIIYI0  KYXHIO
WM  KyXHIO-HHIIY,
TyaJleT,  AYIICBYIO.
JloM oTarmBaeMBbIii.

Ha3BaHUE
3aMMCTBOBaHO u3
PYCCKOTO sI3bIKA

pPACIOJIOKEHHBIH B

ropax
OJTHOCEMENWHBIN  JIOM
TS BPEMEHHOTO
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HpC6I)IBaHI/ISI BOBpEM:
OTAbIXa B BBIXOIHBIC

IHU, B OTIIyCKE, B
cBOOOTHOE BpeMs
Chalet (mBefinapckoe | MepBOHAYAIBHO | JOM B ropax,
) mrane [IBeiimapus, TIepBOHAYAIBHO B
3aTeM — psan | AJbnax,
JIPYTUX  CTpaH, | ACPEBSIHHBIN, co
O0COOCHHO, TJC | CKAaTHOW KpBINICH |
€CTh TOPBI IIMPOKMMH  CBECaMHU
KPOBIIH,
OTIaJIMBAECMBIH
Kleingarten | camoBbrii OPT, ABctpusi, | OmpeneneHue AaHO B
YYacToK, IIBeiinapus, DenepalbHOM 3aKOHE
MaJblii ca JlrokcemOypr, OPI" [362]:
Kleingartenh | camoBblit 1om ®dpaHnms, Kusitarapres - 3T0
aus benwrus, caji, KOTOPBI:
Hunepnanast 1) nmpenHa3Ha4YeH M
CaJI0BOJICTBA,
PasButne MOy YCHHUS
HA4ajaoch B | CEIBbXO3MPOIYKTOB
I'epmanum. Ui COOCTBEHHOTO
ABcTpun, a | moTpebiaeHus
3aTeM — B 27 | BIIaJieNIbIIEM caja;

JIpYrux CTpaHax
EBponnel u B
JIPYrux
rocynapcTBax
Mupa

2) pacmoyoxKeH B
CTPYKTYpE
TOBAPHILECTBA
(oOBbenMHEHN), B
KOTOPOM

HUMEIOTCS
TEPPUTOPUH 0OIIETO
MOJIb30BaHMUS:
JOPOXKH, IPOE3IbI,
aJle, WIPOBBIE W
CIIOPTHBHBIE
TUIOIIA/IKH, & TaKXKe.
MIPUHAIJIC)KAIIINE
TOBAPHILECTBY
3[IaHUs, COOPYKEHUSI,
WH)KCHEPHBIE  CETH,
JIOPOTH U CTOSTHKH;
3)iomanp
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npuycanedHoro
y4YacTKa KISIHHrapTeH
=400 KB.M;
4)mmomanb cagoBOTO
noMa = 25 KB.M.

CkaHANHABCKHE CTpPaHbI

Stuga 3arOpOIHBIN IBerus OJTHOCEMENWHBIN  JOM
IIOM TS c HEOOIBIINM
OT/BIXa B MPHYCaacOHBIM
BBIXOIHBIC YYaCTKOM, B
OIHH H  BO OCHOBHOM Ha
BpeMs nobepexnbe MopH,
OTITyCKa o3epa WIH PEKH,
OTaIIMBAEMbIN
Sommerstug | netHuit HEOTAITUBACMBIii
a=Sommerh | 3aropoaHbii OJHOCEMEMHBIN  JJOM
us JIOM U, Ha mobepexbe
OT/IBIXA B MIPUPOTHOTO BOIOEMA
BBIXOIHBIC
OJHK H  BO
BpeMsi
OTITyCKa
Stugan 3aropOIHbIH OJTHOCEMEHHBIH  JIOM
KOTTEK C npuycaaeOHbIM
YYaCTKOM
aHAJOTUYHBIN
NEPBOMY IKHJIHIILY
(TUITUYHOMY JKUIIOMY
KOTTEJIXKY)
Lantstelle= JIETHUH  JIOM OJIHOCEMEHHBIN  JIOM
Lantstellet UL OTAbIXa B c npuycaneOHbIM
CeJIBbCKOM Y4acTKOM, B
MECTHOCTH OOJIBINIMHCTBE
ClIy4aeB, B CTPYKType
Andra hem | BTopoe CEJIbCKOT0 MOCEICHUS
JKHJTHIIE
fritidhus IOM A OJHOCEMENHBII
OT/IBIXa 3aropoaHpIii 1OM Ha
Oepery o3epa
Hytte 3aropoiHas Hopgerus OIHOCEMEWHBIN
XIDKHUHA, 3aropoAHbBIN oM 0e3
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3aropoAHbII OTrpaHUYEHUI
JIOM 00BEMHO-
Andre hjem | Bropoe TUTAHUPOBOYHBIX
JKHJTHIIE mapaMeTpoB, c
HEOOIBIINM
puycaacOHbIM
yJacTKoM, Ha Oepery
o3epa
Andethjem BTOPOH JIOM Janus
BTOpOE
JKUIJTHIIE
Landhusfilfe | 3aropoambrii
rie IOM A
OT/bIXA
dacha Jada
Mokki naya, oM i | OUHASHIUS 3aropOTHBIH JIOM,
OT/bIXa 0OBIYHO C CayHOH, Ha
Toinenkoti | BTopoe nobepexne o3epa
SKHJTHIIE
Maataloloma | 3aropomHbrit
JIOM JUTS
OT/bIXa
dacha Jlaua

AHTJ053bI1YHBIE cTpanbl EBponibl, CeBepHoii AMepuku n Oxeanuu,

ABcTpanaus
Second BTOpPOE ABcTpanus, OJIHOCEMEUHBIE JT0Ma
home JKHJTHIIE AHrnus, C  mpuycaacOHbIMU
[oTnanaus, y4acTKaMH U 0e3 HUX
Upnangus, B TOPOJACKUX WIH
Manwra, CHIA, | cenbckux
Kanaga, HoBas | moceneHusx U BHE UX
Second BTOPOii 10M 3enanaus TEPPUTOPUH;
house TOPOJICKHE u
CEJIbCKHE KBAPTHPHI B
MHOTOKBAPTHPHBIX
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Summer JIETHUI IOM

house

Holiday IOM IS

home [IPOKUBAHUS
BO BpeMsi
KaHUKYJI,
OTITyCKa,
BBIXOIHBIX
JHen

Mountain ropHas

hut XWKHHA

Second BTOpOE

residence MECTOKUTEIh
CTBO, BTOpasi
pe3uaeHnns

Country JIOM B

house JICpEBHE,
3aropoAHbII
JIOM

Country CENBCKHN JOM

cottage

Bungalow OyHrajo

Beach house | musxnsIit

JIOM, JIOM Ha
IUISDKE

JAoMax; MNPaKTUYCCKU
. BC€ BHUIbI BTOPOI'O
KUIIHIITa

HCOTaIIMBaeMbIl, B
OCHOBHOM,
3aropoAHbII 10M

MpeAHa3HauYeHHbII
UL OTAbIXa JIOM C
BEpaHI0M

JOM JUId OTAbIXa Ha
mo0epexne BoJoeMa

Bower HEOOIBIION HEOTaIIuBaeMBbIi
JICTHUH JIOM
dacha aua Ha3BaHUeE
3aUMCTBOBaHO u3
PYCCKOTO sI3bIKa
Penty oM pblOaka, | AHrmms

BTOPOCTEIICHH
BIH,
TOICOOHBII
JIOM
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Cfmp IoMuK, mada B | CIIA MpUHAATIeKALUI
necy OJIHOW CEMbE BTOPOU
JIOM CpeIHUX
pa3MepoB
Teachin IOM st | Upnaugust IIOM CO CKATHOM,
OTabIXa JacTO COJOMCHHOH,
Tir teach | saropommsrit KpbILIeH B CENBCKOM
saoire le | nom TUTS MECTHOCTH
haghaidh OTIBIXa
dacha Jaya
Weekender IOM Juist | ABCTpanust
OTAbIXa B
BBIXOHBIC
JHA B KOHIIE
HeAeIu
Bach-crib OTIEIbHBIN Hosas
3arOpOoIHbIN 3enanaus
JI0M JJIA
OT/IBIXA;
XIKUHA
Jpyrue EBponeiickue cTpaHbl
Annaoheimi Ucnangus 3aropo iHbIii JIOM,
li BTOpOE KakK MPaBUIIO,
Segundo SKHJTHILIE Ucnaunus OTaIlINBaEMBbIH, c
hogar HONHBIM ~ HabopoM
Seconda Wramus HWH)XEHEPHOTO
casa obopymoBaHus
Residences | Bropoe Opannus
secondaires | suiamiure
deuxiemem | BTopas
aison pe3uaeHIus
Maison  de | 3aropomHbIii
campagne JI0M
secondas BTOpOE IMopryranus
residencies | skuiuune
seconda
casa
Druhydomo | Bropoii mom, | Yexwus
\Y BTOpOE
JKHJTHIIE
Chata 3aropOIHBIH
JIOM
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Pied a terre MasiorabaputH | Mramus rOpoJCKOH THII
ast KBapTupa BTOPOTO  JKWIIMIIA,
MPEACTaBIACT COOOM
MajorabapuTHYyIO
KWIYIO | €IUHUILY, B
KPYIIHOM Topoze, B
KOTOpO# MOYHO
OCTaHOBHTHCS Ha
BpeMs, MPOBECTH
BBIXOJIHBIE, ~OTIIYCK,
KaHHUKYJIBI
dacha Jaua
Drugidom BTOpOE [Monpmia 3arOpOHBIN JIOM,
JKUJIMILIe, NPUHAAJIECKAILUT
BTOPOii I0M ceMbe  Hapiay ¢
Bropu nom | BTOpoOe Bonrapus NIEPBBIM KUIULIEM
JKHITHILLE,
BTOPO# I0M
Ctpanbl A3un
ikincievev BTOPOIi 10M Typuus OJJHOCEMEHHBIA  ZIOM
BTOpOE WM KBapTHpa B
JKHITHILLE, OTHOTIOTBE3THOM
MOHOJIUTHOM  JKHJIOM
tatilicinkoye | 3aropomHbrii JIOMe;, He MeHee 2
Vi IIOM U1 KOMHAT, Iy, TyaJeT,
OTJIbIXa OTOIUICHHE W Topsyee
villa BMJIIA, Ja4a BOJIOCHAOXKeHHE — OT
Negara ZIOM st | UHpoHes3us COJIHEUHBIX ~ Oarape,
rumahuntukl | otmeixa  BHE JIOM PacroJIOKeH Ha
iburan ropoza noGepexbe
CpenuzemMHoOro,
YepHoro W
Oreiickoro Mopeil.
Poccus u crpanst CHI'
Bayramolke | 3aropoanblii Aszepbaiimkan
ev JIOM iib
OTHABIXA
bag raya
3arapaHsbl 3aropoJHbIH benopyccus
IOM U | oM JUISt
aJllIaYuHKY OTABIXA
Jaqa Jaqa
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Jaya, Poccus
caJIOBBIN
A0oM,
3aropoAHbII
JIOM

Bce cymecTByronmie Buabl ¥ (GOPMBI BTOPOTO KHJIHINA HMEIOT TPH
obmme xapakrepucTuku. [lepBasi xXapaKTepHUCTHKA: HaJMYWEe BO BIIAJCHHUU
CEMBH JBYX OTHCIBHBIX OOBEKTOB JKWJIOH HEIBIKMMOCTH; CIIEIYIOIIas
XapaKTepUCTHKA: BTOPOE JKWIHIIE SBISIETCS MOTOJHUTEIBHBIM OOBEKTOM
JKUJION HEABMKMMOCTH; TPEThsl XapaKTEPUCTUKA: BPEMEHHOE MPeObIBAHUE BO
BTOPOM JKHJIHMILE, TI0 MPOAOJDKUTEIBHOCTH MeHee 182 nHeil B TedyeHue rona.
Hannumne oOmIMX XapakTEpUCTUK SBISETCS OCHOBAaHMEM /IS OTHECEHUS
00BEKTOB B 00U KJIacc O] OJJTHUM Ha3BaHHUEM.

B HayuHBIX HCCICIOBaHUAX OOOOIICHHE ITO3BOJSCT PACCMOTPETh
u3y4yaeMmble SIBJICHUS Ha 0oyiee BBHICOKOM YPOBHE, BBISIBUTH XapaKTEPUCTUKH
[[EJIOTO W COTIOCTABUTh MX C XapaKTePUCTUKAMH OTACIHHBIX AJIEMEHTOB U X
KJIACTEPOB, M HAa OCHOBE 3TOTO BBIIBUTH Hamboliee oOIie XapaKTepUCTHKH U
3aKOHOMEPHOCTH HW3yYaeMBIX IMPOIECCOB. TEpPMHH «BTOPOE IKIIIHINEY
HeoOxomuM aiisi 0000IIeHUsT BUIOB U ()OPM 3arOPOAHBIX JOMOB JUISl OTABIXA
Kak B Hallell cTpaHe, Tak W 3a pyOeKOM, W BBIABICHHSA OOMUX U
CYIIECTBEHHBIX 3aKOHOMEPHOCTEH M TCHICHIIMN Pa3BUTHS BTOPOTO >KUIIUIIIA.

[IpuMeHeHHE TepMHMHA «BTOPOE JKWIHIE» OOYCIOBICHO YPOBHEM
00bEMHO-IUIAHUPOBOYHBIX XapaKTEPHCTHK OXBaTHIBAEMBIX MM IOCTPOEK.
MHoOrue THIIOBbIC ¥ WHAUBUYATbHbIC IPOCKTHBIC PEIICHHS BTOPBIX JKUJIUIIL, a
TAKXKE 3HAYMTENIbHAS YacCTh CYIICCTBYIOIIUX W CTPOSIIUXCS BTOPBIX KHIIHUIIL
MOTYT OBITh Ha3BaHbl HMMEHHO <(OKHJIMIIAMH», IIOCKOJIIBKY HX 0O0BEMHO-
IUIAHUPOBOYHBIE TapaMeTpbl M YPOBEHb MH)XEHEPHOTO O00OpY/HOBaHUS B
3HAYUTENBHOW Mepe cooTBeTCTBYIOT TpeboBaHwsm CanlluH 2.1.2.1002-00
«CaHHUTapHO-3MHUCMHOJIOTHYECKAE TPEOOBaHUS K OKWIBIM 3IaHUSIM U
nomemnienusim» U CIT 54.13330.2011 [4, c¢. 2 — 10]. B uactHOoCcTH, OOIas
IUIOIA/Ib MHOTHX BTOPBIX KIUIUII COOTBETCTBYET yKa3aHHBIM B Tabiwmie 5.1
CII nokazatenssm [4, c. 7]. BHyTpeHHsa OTHeNKa, TEIJIOU3OJSALUOHHBIE H
[IyMO3AI[UTHbIE XapaKTEePUCTUKU COOTBETCTBYIOT TpeOOBaHUSIM,
NPEAbSBISCMBIM K JKWIBIM 3JaHUSAM. BO MHOIMX BTOPBIX  KHAJIMIIAX
MPUCYTCTBYET BOJO-, TETIO- ¥ 3IEKTPOOOOPYIOBAHHE.

B KauecTBe BTOPBIX MKHJIHUIL BO MHOTHX CIydasX HCIIOJIb3YIOTCS
OBIBIIME TIEpBBIC XKIUIUINA, HAIIPUMEP, OCTABIIHECS B HACIEICTBO TOPOACKAM
POIACTBEHHUKAM MJIN MpHOOpeTeHHBIE (0 JOroBOpaM AAPEHHS WM KYTDIH-
MPOJaXH) OJHOCEMCHHBIC JKWIbIC JOMa B CCIBCKHX IOCCICHHUsSX. B
neiicTBytomeM dexnepanbHoM 3akoHe Poccuiickoit @enepanuu ot 15.04.1998
N 66-®3 (pexn. ot 07.05.2013) "O camoBOAYECKUX, OTOPOAHUYCCKHUX U JAYHBIX
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HEKOMMEpPUYECKUX OOBEAMHEHMSX TpaxKiaH" OTMedaeTcs, YTO «...CaIOBBIH
3€MEJIBHBIM Y4aCTOK — 3€MENbHBIN Yy4acTOK, MPEJIOCTABICHHBIN TPaXXJaHUHY

C TPaBOM BO3BEICHUS HCUI020 CTPOCHUS...», «... JA4HBIN 3eMEIbHBIHA
Y9acTOK — ... C IPaBOM BO3BEIEHUS H#CUI020 CTPOCHHUSA ... WU HCUN020 IOMA
C TPaBOM PETUCTPallUX TpoXuBaHUSA B HeM...» [5]. B cBome mpasum CII
42.13330.2011 yxkazano: «K orcunviv 30HaM OTHOCATCS TaKKe TEPPUTOPUHU
Ca/I0BO-IaYHOM 3acTpOHKH...» [3, c. 8, myHKT 5.1] (KypcuB Ham — 3USTINHOB
3.3)).

Haunbonee pacnpocTpaHeHHBIE pa3Mephbl NEPBBIX JKWIMI] B BHJIE
OJIHO- U ABYXKOMHATHBIX KBapTHP HE3HAYMTEIBHO OTIMYAIOTCA OT pa3MepoB
MHOTMX BTOpbIX JKMIMII. Tak, COMNIAaCHO JEWCTBYIOIIMM HOpMaMm
MHUHUMaJbHas o0O0Ilas IUIOMaAb OJHOKOMHATHON TOPOJICKOH KBapTHUPEI
JIOJDKHA OBITh He MeHee 25 kB. M. JKuibe Tuiomanpeto 10 25 KB. M HOJIb3yeTCst
CIPOCOM Y MOJIOJIBIX CeMel, MMEIONINX HEBBICOKHHA YPOBEHb NOXOJOB, U, IO
OIICHKAM pHUAITOPOB, SBIIETCS HamOoliee JUKBHAHBIM IO TPHUIMHE
OTHOCHTEIIFHO HEBBICOKOH €T0 CTOMMOCTH. DTO TaK Ha3blBaeMOE COLHAIBEHOE
JKHUITBE, OTHOCSIIEeCs K SKOHOM-Kinaccy. Kak moka3an nmpoBeJcHHBIN aHAIIN3, B
MPOEKTaX MHOTOKBAPTHPHBIX JOMOB, pa3pa0OTaHHBIX Ui CTPOUTEIBCTBA B
ropoae Ilensze 3a mepuox ¢ 2008 mo 2013 roxel, mons KBapTHUp C oOImei
wIomaapo 10 25 kB. M cocraBuger 22%. IlpumepamMu MOTYT CIyXHUTh
MIPOEKTHI 3aCTPOWKM B XMIBIX paioHax TepHoBka, Illymct, ApOexoBo u map.
AHaJIOTHYHBIA TOKa3aTeb MPEACTaBICH U B MPOEKTAaX IO JPYTUM PEerHOHAM
Poccun. Hampumep, B «IIpoexre IUTAaHUPOBKU TEPPUTOPUU
ydacTka C KagacTpoBelM HomepoMm 50:16:0302910:16 wu  mpuieratoriero
ydacTka yn. AspokmyOHast B r. HormHCck MOCKOBCKOH 007acTH» B KHIOM
mome Ne 1 (mmo3uImus 1Mo TeHIUTaHy) 3aIIaHuPOBAaHO Bcero 536 KBapTup, B TOM
gucne 190 xBapTup-cTyauii obmeit romanpio MeHee 30 KB. M, B KHIIOM JJOME
Ne 2 Bcero 329 xBaptup, B ToM umcine 102 KBapTHpBI-CTyAHH oOmICiH
wromaapio 10 30 kB. M (paboyast JOKYMEHTAIVS Ha KHUJIBIE TOMa BBITIOJTHEHA
B 2013 roamy, mpoexktHass opranuzauus — OOO «IIpoekTHass MmacTtepckas
«[TepcnektuBay, mmpp 81-089, 3akazumk — OO0 «HBECTHUIIMOHHAS
cTpouTenbHas KoMmaHus «KmicTpoi-MuiuieHImyM»). B 3apyOexHBIX cTpaHax
00BEMHO-IUTAHUPOBOYHBIE W HHXCHEPHO-TEXHUYECKHE  XapaKTEPUCTUKU
BTOPBIX JOMOB W KBapTHp /IS BPEMEHHOIO TMpPeOBIBAHUS TakXke B
OOJNBIIMHCTBE CIIy4aeB COOTBETCTBYIOT YPOBHIO IIOKa3aTeled OCHOBHOTO
KHUITUIIA.

B HaCTOsILIEe BpeMsI TE€PMUH «BTOpOE HKILTALLIE
MIMPOKO MCHOJIB3YETCSI B HAYYHO-HCCIIEIOBATEIILCKIX, YIeOHO-METOANIECKIX
paboTax ¥ opUIHMAIBHBIX OTYETaX M JOKYMEHTaX. B MuUpe 3amuiiueHsl COTHU
KaHAMJATCKUX U JOKTOPCKMX JHUCCepTalil C ero Hucnoib3oBaHueM. B
yueOHHKe «OCHOBBI ~ TEOPHM  TIPaJOCTPOMTENBLCTBA»  (ABTOPHI  JOKTOpa
apxutektypbl B.B. Bmagumuposn, S.B. Kocuikwmii, 3.H. fpruna) ormedeHo,
9TO CaJ0Bble W JaYHbIE JIOMa — OTO BTOphle kwiauma [6, c. 82].
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MesxyHapOJHBIC TOCYJAPCTBCHHBIC W OOLICCTBEHHBIC OPTaHU3allMU, TaKHe,
HanpuMep, kak BTO w MexayHapomHas TypHCTCKas OpraHHU3aIus,
OenepandbHbIE CTATUCTHYECKHE CIY’)KOBI psiga TOCYZAapCTB, B  CBOHMX
opHUIMANTBPHBIX OTYETaX M JAOKIAJaX TaKKe IIUPOKO HCIONB3YIOT TEPMHH
«BTOpOE KHIIUIIE», OOO3HA4Yasi WM 3arOpoJHBIE W BHYTPUTOPOJCKHE
OTHOCEMEWHBIEe TOMa M KBapTUPHI B MHOTOKBAPTHPHBIX JKWIIBIX 3IaHMUX [7, C.
2].

Takum o00pa3oM, TEPMHH «BTOPOC IJKWIHIIE» HEOOXOAUM H
BO3MOXeH. Ero HeoO0XoquMocTh 00yCIOBICHA pa3HOOOpa3ueM BHIOB U (GopM
BTOPOTO KHJIHIIA W MOTPEOHOCTHIO B UX O0OOINCHUM IS BBISIBICHHS OOIIIX
CYIIECTBCHHBIX TeH[[eHHI/II‘/‘I Ppa3BUTHA BTOPOT'O XUJIMIIA B Haulein CTpaH€ U 3a
pyOoe:koM. BO3MOXHOCTH MPUMEHEHHS TEPMHUHA «BTOPOE  IKHJIMIICH
OTIpeneNsIeTCs] YPOBHEM CTPYKTYPHO-TUIAHHPOBOYHBIX IAPaMETPOB BTOPOTO
JKUITAIIA, KOTOPBI BO MHOTHX CITy4asX COOTBETCTBYET YPOBHIO aHAJIOTHYHBIX
XapaKTEPUCTHK MEPBOTO KUIIUIIA.
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TUIIOJIOT Sl MPO®ECCUOHAJILHOM NEATEJBHOCTH
I''TABHOI'O APXUTEKTOPA I'OPOJJA B KOHTEKCTE PA3BUTHUA

APXUTEKTYPBI XX BEKA
AHHOTANHSA
B cratbe  paccMOTpeHBl  OCOOEGHHOCTH  MPOQecCHOHATbHOU
JIeATEeIbHOCTH TJIABHOTO apXUTEKTOpa ropoa. IpencraBnex

PETPOCIIEKTUBHBIN aHanmu3 ¢ Hadana 20-x mo 90-e roawpl apXUTEKTypHOU U
TPaZOCTPOUTEIFHON JeATeIFHOCTH B Poccnu W BBIABICHa CMEHa THIIOB
npodeCcCHOHANBHON  IESATEIPHOCTH  TJIABHOTO  apXHUTEKTOpa  Topona
00yCIIOBJICHHAS! aKTUBHBIM BIIMSHHEM BHEIIHHX (DaKTOPOB, KOTOPHIE B CBOIO
ouepelb OTPA3WINCh B OCHOBHBIX TBOPYECKHX KOHIEHIIHAX apXHUTEKTYpHI,
TPaJOCTPOUTENHCTBA H HAYKE.

KiroueBble cjioBa: TUIIONOTHS JIESTEIBHOCTH, TJIABHBIN apXUTEKTOP
ropoAa, TBOpYECKas COCTABIAIOMIAs JEATEIPHOCTH, OpTaHH3allMOHHAS
COCTaBIIAIONIAs AEATEIBHOCTH, PETPOCIEKTUBHBIA aHAIM3 apXUTEKTypHOH U
IpajOCTPOUTENBHOMN AEATEIbHOCTH.

Kazaneva E.K.
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TYPOLOGY OF PROFESSIONAL ACTIVITY OF THE CHIEF
ARCHITECT OF THE CITY IN THE CONTEXT OF DEVELOPMENT
OF ARCHITECTURE OF THE XX CENTURY

Annotation

The article considers the peculiarities of professional activities of the
chief architect of the city. The paper presents a retrospective analysis from the
beginning of the 20-ies-90-ies of architecture and urban planning in Russia and
reveals the changing in types of professional activity of the chief architect of
the city due to the active influence of external factors, which, in turn, are
reflected in the main creative concepts of architecture, urban planning and
science.
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AHanmu3upysi paboThl aBTOPOB PACKPHIBAIOMIUX MPO(PECCHOHATBEHYIO
JIeATENbHOCTh ~ T[JIaBHOTO  apXWUTEKTOpa  Topoja, ObUIM  BBISIBICHBI
onpezenéHHbBIE OCOOGHHOCTH ee cocraBisitomiedl. [lpu  Bceld  cBoeit
Ccrenu(GUIHOCTH JICATCILHOCTh TJABHOTO apXHUTEKTOpa TOPOia, COXPaHSICT
YHHBEPCAIHHOCTh OOIIEYeIOBEYeCKON [MEeATENIPHOCTH, B TO JK€ BpeMd
3HAUUTENBHO OTJIMYAETCS OT «YHUCJa BUIOB [JEATEIBHOCTH CIELUAINCTOB,
MOJIYYMBIIUX —apXUTeKTypHOoe oOpasoBanue»[l, C.5].Tak kak WMEHHO
TBOpUYECKAs OJAPEHHOCTh B COUYETAHUU C OPraHU3aTOPCKUM JapOM SIBISIETCS
TJIaBHBIM €€ OTJIMYHEM, KOTOPBIE NMPUOOPETAIOTCS HE TONBKO B pe3yNbTaTe
MOJIyUYEHUsI apXUTEKTYPHOTO 00pa3oBaHMsA, a TOJBKO MHOTOJETHUM
IUIOJIOTBOPHBIM TPYAOM, HallMdMeM TBOPYECKOTO TajaHTa U OJNapEHHOCTH
opranmzatopa u mnonutuka. Kak 3amerun JI.B. BaBakuH, Bcsi uctopust
MHPOBOM LMBWIM3ALMKM — OTO B3aMMOJCHCTBHE BIACTH, OOLIECTBA U
apxuTekTypsl [1]. BeicTynmas mpoOBOJHHKOM MPHUHATONH I'PafgoCTPOUTETHHON
MOJIMTHKH, pacioiaras HeoOXOUMBIMH NIPAaBaMU U OOSI3aHHOCTSIMH, TJIABHBIN
apXUTEKTOp TOpoJa HeceT OTBETCTBEHHOCTh Tiepea  OOMIECTBOM U
PYKOBOJCTBOM 3a IPUHUMAEMbIE UM PELICHUS U UX PEAIU3ALHUIO.

OCOOCHHOCTH JESATEIPHOCTH TJIABHOTO AapXHWTEKTOpa TOpoaa, a
MMEHHO HajJu4Me JOMHHHMPOBAHHUS TBOPYECKOW, OPraHU3alMOHHON WIH B
ujeajle CHHTE3a TBOPYECKOW M OPraHHU3allMOHHOW COCTaBJSIOIIMX B
peamu3anuu  MPO(ECCHOHANBHON  AESATENBHOCTH TJIABHOTO apXHTEKTOpa
MO3BOJIAIOT BBISBUTH Pa3Hble MOJXOABI B JESATENLHOCTH MpU paboTe B 3TOM
JIOJDKHOCTH. DTO B CBOIO  OY€pellb, MO3BOJMIIO BBIACIUTh «TUIMUYHBIX)»
IpeAcTaBuTeNeil ¢ JAOMHHUpPYIOIMIEH TBOPUYECKOW, OpraHM3allMOHHOW, MO0
PaBHO3HAYHOM TBOPUECKO-OPTaHU3AIMOHHON COCTABIISIOIIEH.

Hanuune MpeACTaBICHHOMN TUIIOJIOT N MOJATBEPKAAET
PETPOCIICKTHBHBIM aHATW3 Ha OCHOBE pPabOT OCBEHMIAIOIINX HCTOPHUIO
apxuTekTypbl ¢ Hayana 20-x mo 90-e rofsl ¢ yueToM OCHOBOIOJAraromux
(hakTOpOB, a WMEHHO IICHHOCTHBIX M HICOJOTUYCCKHX TPHOPHUTETOB
rocyaapctBa. Kortopble, HENOCPEICTBEHHO OKa3blBaJM BIMAHHE Ha
CTAaHOBJIEHUE, pPa3BUTUE JIOJDKHOCTH TJIABHOTO apXMTEKTOpa TIopoJa,
(hopMupoBaHHe OCOOCHHOCTEH W CMEHE €ro THUIIOB JESTCIBHOCTH, B OOIIEM,
ApPXUTEKTypHO - TPaJOCTPOMTEIHLHOM IIpoliecce B CTpaHe. 3aKOHOMEPHOCTH
pa3BuTHA (PaKTOPOB JIersia B OCHOBY Ieproau3aiun. VIcXoas u3 3Toro, MOKHO
BBICTIUTH YETHIpe MepHuoja: nepsviii nepuod. Havano 20-x romoB 10 Hadaiga
30-x romoB XX Beka. JIOMHHHPOBAHHE TBOPYECKON NEATCIBLHOCTH, 8MOPOU
nepuod. Hagano 30-x rogoB 1m0 Hadana 50-x romoB XX Bek. JloMuHUpOBaHUE
TBOPUYECKOHN NEATEILHOCTH; mpemuti nepuod. Hagamo 50-X T0og0B 10 Havaia
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70-x romoB XX Beka. JIOMHHUpOBaHHWE OPraHHU3AIMOHHOM IEATEIHHOCTH,
yemeepmulil nepuod. Hadano 70-x romoB no cepeaunbl 90-x rogoB XX Beka.
JlearensHOCTH c PaBHO3HAYHOU TBOPYECKO—OPTaHU3AIMOHHOMN
cocrapistomelt; namoiti nepuod. Cepemuna 90-x mo 2000 roma XX Beka.
JloMHHMpOBaHNE TBOPUYECKOM NEATENBHOCTH.

Ilepsviii  nepuod. Hauano 20—x romoB mo Hadama 30-x, romoB XX
BEKa CBS3aHBl C HICAMH YpOaHHCTHYECKUX, COIHAIBFHO OPHUEHTHPOBAHHBIX
YTOIHHA 1O MOCTPOCHHUIO «HOBOTO MHUpPa» M «HOBOTO YCJIOBCKA» «B HEM, KaK
W3BECTHO, TMPEICTABICHO  HWACATbHOC  OOMICCTBO,  YIpaBIIeMOEC U
peryinupyeMoe XOpoIlo OTIaKEHHOW TOCYyAapCTBEHHOW BIACTBHIO C LEIbIO
JIOCTHXKEHHSI BBICOKOM MPOM3BOAUTEIBHOCTH U Griarococtosiuust mace» [2, C.9]
U TIOABJICHUEM KOHCTPYKTHBH3Ma, B OCHOBC KOTOPOIO — «IIPHUHOUII
(hYHKIMOHATBHOCTH, BBIPAKABIIMUCS B  IJHHAMHYCCKH PACHICHEHHBIX
CTPYKTYpax C YeTKUMH OO0beMaMH ¥ JIAKOHHYHBIMH IIOBEPXHOCTSIMH,
BBISIBJICHHBIMA KOHCTPYKIMSIMA M IUIOCKOCTsAME ocTeknenus» [3]. Wpes
WHIYCTPHAJM3AINN BCeH CTpaHBI U MEpeMeIeHIe OTPOMHBIX JIIOJICKUX Macc
W3 JIepPEeBEHBb B TOPOA, MPUBEIN K YINIOTHEHHIO XKHUJIOTO (POHAA M MaCCOBOMY
CTPOHTENECTBY BPEMEHHOTO KBS, OapakoB. A Takke KapIUHAIHHOMY
M3MEHEHHIO LIEHHOCTeH M MJealoB OOILECTBA, YTO OOYCIOBHJIO IOSBJICHUEC
HOBBIX IO COOHAJIBHOMY COJCPKAHHUIO TUIIOB 3[[aHPII71 " TpaaoCTPOUTECIbHBIX
KOMIIJIEKCOB: XKHUJIMAaCCHUBBI, BKIIIOYABUINE YUPCKACHUA KyJ'II)TypHO-6I)ITOBOFO
00CIy)XMBaHHUs, JOMa-KOMMYHBI, KIyOBl M JOMa KYyJbTYpBI, IIKOJEI,
cTaguoHbl, (GaOpUKU-KyXHH U 37aHus padoHHbIXx CoseroB. [Iupoko
BBOJAWJIACH TUIHM3AIMA KBapTUP M CEKIMH ("dacTeil moMOB). «OTKpPOBEHHBIN
VTHIUTApU3M  OCOOCHHO  XapakTepeH [UIS  MAacCOBOTO  IKIUTHIIHOTO
CTPOWTENECTBA, HE BCErJa YIOBJICTBOPSBIICTO JJIEMEHTAPHBIC OBITOBBIC
notpedHocTH. OTCTaBaHME TEXHUYECKOW 0a3bl, HU3KOE Ka4eCTBO MaTEpHAIOB
TaKXKe NUCKPEOUTHPOBAIHM TBOPYECKOE OTKPBHITHE aBaHTapaa» [3]. Hammume
9THX (aKTOPOB OINPENEINIO «HOBOE» TBOPUECTBO M KaK CIICACTBUE «HOBBII
TUN, T.C. MBOPYECKOe OOMUHUPOBAHUe B PEaTH3alUU TPOPECCHOHATEHOM
JIEATENBHOCTH TJIABHOTO apXUTEKTOpa ropojaa.

Bmopotui nepuoo. Hauano 30-x rogoB g0 Hadana 50-x rogoB XX
BEKa, XapaKTepu3yeTcs MPOHM3OLICAIINM OOpaTHBIM ITOBOPOTOM K OCBOCHHIO
KJIACCUUECKOT0 Hacle[usl, 3aKpEeIJIEHHbI MapTUWHBIMU TOCTAHOBJIECHUSIMU
KOTOPBIH TI03K€ Ha3Ballx «HEOKJIACCUKOM». MoHyMeHTaJIbHbII
TPaIUIIMOHATN3M, CO3BYYHBI TOTAJIMTAPHOMY DPEXKHUMY, IpPH3BaH OBLI
BOILIOLIATh BEIMYHE COBETCKOM 3MoXHU. "CTanuHCKUI aMnup" NpeaBOECHHbBIX U
MOCJICBOCHHBIX JIET XapaKTEPU30BAJICS YCHICHUEM PETPOCIICKTHBHOMN OKPACKH,
MOMITIE3HOCTBIO M JICKOPATHBH3MOM. llepeopHeHTanusi IICHHOCTEH, HIeaIoB
rocymapctea ¥ OOIIECTBA, «CAaMOMW3OJSIMS CTPaHbl  (CTPOUTEIBCTBO
collMAIU3Ma B OTHCIBHO B3SATONH CTpaHE 3a IKEIE3HBIM 3aHABECOM) C
HEM30€KHOCTBIO TTOPOTHITH, HCTOPH3M, PETPOCHEKTHBH3M u
TpaaunroHanu3M» [4 c.174]. BceoOmuii maTpruoTH3M U dHTY3Ha3M OOIIecTBa
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B BOCCTAHOBJICHUU TOCYJapCTBa PEajM30BalICAd B «IOKA3HON» M «mapagHOm»
apXUTEKType, U BO3BPATY K TPAJAUIMOHHBIM TPaIOCTPOUTEIHHEIM PEIICHUIM,
TJIOTHOM TIepUMEeTpaIbHO-KBapTaIbLHOM 3aCTPOUKH u OCEBBIM
TPaZOCTPOUTEIFHEIM KOMITO3UIMAM, aHcaMOisiM. Bce 3Tu coObITHA Hamm
CBOE OTpPa)KEHHUE U B pealn3aliiy MpohecCHOHAIHHOMN AATENbHOCTH TIABHOTO
apxXuTeKTopa Topofa, HAa4dMHAs C JOMHHHPOBAaHUS BO BpeMs BOCHHOTO
Mepruoia OPraHU3alMOHHON COCTaBIISIIOIIEH W 3aKaH4YMBas IIOCICBOCHHOM
«OTTETENBIO» C OMUHUPOBAHUEM MBOPHECKOU COCTABIISIIONICH.

Tpemuii nepuoo. Hauano 50 —x rogoB 10 konma 70-x rogoB XX Beka,
pa3BeHuuBaeTcs KyapT JuyHocth M.B. CramumHa, KOppEKTUPYIOTCS
WCOJOTHYECKU U SKOHOMHUYECKUN KYpChl, BO3HHKAIOT HOBBIC IEHHOCTHBIE
opueHTHUpbl. Ha mepeaHuii IUTaH BBIXOAAT MPOOJEMBI KHIIbS, OCTPBIH
JKINIMIIHBIA ~ KPHU3HC 3aCTaBWI BIACTh B3SATh Kypc Ha HHIYCTPHAIBHOE
momoctpoenne. C 1955 roma HaumHaeTcs BceoOmias Oopeba  «cC
W3JHIIECTBAMIY JKHJIMITHO-TPAKIAHCKOTO CTPOUTEIHCTBA 3TO TNPHBOIHT, K
WHIYCTPHH YTPOIICHHBIX THUIOBBIX IPOCKTOB M Pa3BEPTHIBAHUIO MacCOBOE
CTPOUTENBCTBO JKWIIbS IO THITOBBIM IPOEKTaM 3TO HANPSAMYIO OTpa)kaeTcss U
Ha JEATEIIFHOCTH TIABHOTO apXUTEKTOpa Topoia, a UMEHHO B IPOSBICHHU
OOMUHUPOBANUA OP2AHU3AYUOHHOU COCTaBIAtomel. M3MeHumch Macmradbl
TOPOJICKON 3aCTPOMKH. «APXUTEKTYpPHBIE SCTETUYECKHE MPHUHIIUIBI BOILIU B
3aBUCUMOCTh ~ OT  BBIMYCKA€MBIX  MOJAYJEH MPOAYKIMH  3aBOJCKOTO
JoMocTpoeHHs. HameTwnock  4eTkoe  30HHPOBAHWE  TEPPUTOPHUH, C
YBEJIMYEHHEM IUIOMIAAM KaXKJIOTO KBapTajla M C pa3MeleHHEM OTIENbHO
CTOSIIIUX 37aHUM KYJIBTYPHO-OBITOBOTO OOCITY)KMBaHHSA. BBIpa3UTENbHOCTH
APXUTEKTOPHl CTPEMIJINCH TPUBHECTH «IIYTEM BO3BEACHUS IOMOB pa3HOH
MPOTSDKEHHOCTH M KOH(HUTyparyu, MpUMeHss TperMyIiecTBenHo 9 - 12 - 16-
STaKHBIE JIOMa C YIYYIICHHOW TUIAHMPOBKON KBapTHP M IUTACTHUKON (hacanos,
BKIIIOYAass B  apXUTEKTypy IIBETOBBHIE TPHEMBI H  HOBBIE  (DOPMBI
XyJoxecTBeHHOTO odopmiteHus 3panuit» [5, C.26] B cBs3m ¢ BceoOmiei
00pBO0IT «C UINTHIIECTBAME,

Hauymnas ¢ 1930 mo 1950-e rr. B CCCP Obuia «chopmupoBaHa
VHUKalbHAs HaIMOHAIBHAS IOKOJA TPagOCTPOUTENbCTBA, OPTaHW30BAHBI
CIIENUAIM3UPOBAaHHBIE  HAydHbIE  IIEHTPHI, TakWe Kak [ umporop,
MHWUIIpoext(r.Mockga), PocHUIIN Y pbanncTuKa,
HUUII panoctpourensctBa (r.  Canxr-IlerepOypr), B KOTOPBIX
3aJlyMbIBaJINCh U PEAIN30BBIBAINCH MPOEKTHl KOMIUIEKCHON 3aCTPOMKH HOBBIX
(Hopunsek, AHrapck, MarHuTtoropck M JAp.) TOpPOJOB M OCYLIECTBIISUIACH
PEKOHCTPYKIIMSL paHee CYIIeCTBOBABIIUX TopojoB» [6]. B a3rto Bpems
c(hOPMHUPOBAIIICH HE TOJBKO TCOPETUYCCKHE OCHOBBI CEIMTCOHBIX - MKHIIBIX,
OOIIIECTBCHHBIX, NICJIOBBIX U MPOMEBIIUICHHBIX 30H, HO W OBUIM pa3paboTaHbI
MOJXOMbI K aHATMTHICCKOMY OOCCIICUCHUIO PAaHOHHOW IUTAHUPOBKH, & TAKKE
0000meHsl  TpeOOBaHUS K TUIOTHOCTH 3aCTPOHKHM Pa3IUYHBIX THIIOB,
pa3paboTaHbl KPUTEPUH TPOEKTUPOBAHMA IMPOCKTOB ICTAITHHOM IIIAHWPOBKU
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Tepputopud. «OIHOBPEMEHHO psii NPOMUIBHBIX HPOEKTHBIX HHCTUTYTOB
pa3pabaTbiBall TEOPETHUECKHE H  IPAKTHICCKHE OCHOBBI  B3aWMHOTO
pa3MeIeHns IPOU3BOACTBEHHBIX 30H PA3IMYHOTO HAa3HAUCHHS M CEIUTEOHBIX
30H, yAenss ocoboe BHAUMaHHE NPOCKTHPOBAHHUIO HOBBIX IICHTPOB TSDKEIION
MPOMBIIIJICHHOCTH, OOBEKTOB DJHEPIreTHKH H  TEPPUTOPUH  OCBOCHHUS
npupoaHbix pecypcoB Cesepa u ansaero Boctoka CCCPy [6].

Yemsepmotii  nepuoo, T.e. koHery 70-x TogoB g0 cepeauHsl 90- x
rogoB XX Beka, IpPUHECTH pPa304apoBaHUE B BO3MOXKHOCTU CO3AATh
MOJHOLEHHYIO cpenly. OfHaKo ObUTH MOMNBITKY YCOBEPIIEHCTBOBAHUS TUIIOBBIX
npoektoB. OcBOEH  OJOK-CEKIMOHHBI  METOA  NPOEKTUPOBAHUS B
CTPOUTENIBCTBE KWJIbSl, a TAKKe HOBBIE aJaNTHPOBAHHBIE K MECTHBIM
YCIOBUSAM THUIOBBIE CEPHM KPYIMHOMAHENBHBIX M KPYIHOOIOYHBIX JOMOB, C
Oonee OoraThIM pelIcHHEM apXUTEKTYpHl (acanoB. Bce Tarke mpeobmamaer
MUKpOpaiioHHAas 3acTpoika co cBoOoaHOM miaHupoBkoi. K cepenune 1970-x
r. O copMupoBaHE 0a30BBIE TEOPETUYECKHE OCHOBBI COBPEMEHHOTO
TPaZOCTPOUTEIECTBA, 3aKPEIUICHHBIE B aKTaX TEXHHYECKOTO PEryIUpOBaHHS
(CHullax w 1p.), KOTOpbIE BKJIIOYAIH METOAOJOTHIO KBapTaIbHOH U
MHUKPOPAaHOHHOW 3aCTpOHKA H pEaJTbHO pPEalH30BAIHCh B TOPOACKHX
HaCEJICHHBIX IyHKTaX, a TakXKe B aJMUHUCTPATUBHBIX palflOHaX M B CEIbCKON
MecTHOCTU. «/IMEHHO KOHLENIUS MUKPOPAHOHHOH IJIAHUPOBKHU, IOAXOMBI K
(hOpMHUPOBAHHIO TOPOJCKMX M PAWOHHBIX ILIEHTPOB, a TaKXke HAeH
KOMIUIEKCHOM MHOTO3TQ)XHOH 3acTpOMKM € (OPMHUPOBAHHEM OTKPBITBIX
MIPOCTPAHCTB HAIIUTK NMPH3HAHME HAa MEXAYHAPOTHOM YPOBHE U MMEIH MHOTO
nociieioBarteyieil B peanuzauuu 3a pyoexom» [6]. YpoBeHb 3aKphITOCTH
(cexperroctn) uHpopMarmu o raHupoBanuu B CCCP, u moiHOe HenpusTre
CHUCTEMOW TEXHOJIOTUYECKHX KOHICHIMA 3JHEProcOepekeHus, MEXaHH3MOB
OIICHKM 3eMJIM KaK pecypca H aHalh3a CONHAIFHO-IKOHOMHYECKUX
B3aMMO/ICHCTBHI, a TaK)Ke BEJJOMCTBCHHBIN XapaKTep IUIAHUPOBAHIS TIPUBEIIH
K TOMY, YTO pa3BUTHE OTCYECCTBCHHOTO TPAJOCTPOUTEIHLCTBA KaK HAYKH
MPaKTU4YEeCKH OCTaHOBWIOCh. Ho 3T0 He momemano, NposSBUTCS paAGHO3ZHAYHOU
MBOPYECKO-OP2AHUZAYUOHHOU cocmasiaouell B AEATEIFHOCTH — TJIABHOTO
apXUTEKTOpa ropo/a.

IIameiti  nepuoo. HauwaBmeiicas ¢ cepenursl  90-Xx  romoB
JIEMOKpaTHIEeCKHE MPOIIECCHl BHYTPH CTPAHbI IIPUBENN K BCEOOMIeH IIaCHOCTH
M OTKPBITOCTH, apXUTEKTOPHI MOJHSIA K PACCMOTPEHHIO caMble HaOoJeBIIne
npoOJieMbl B TpaJlocTpouTeIbeTBe. MHIYCTPHIO MaccoBOTO KWIbS B CTpaHe
HHUKTO HE OTMEHMII, HO €€ HauaJlld BECTU B COOTBETCTBHM C HOBOM MOJUTHKON
rocynapctBa.  TUMOBbIE  NIPOEKTHl  OTHBIHE  HE  paccMaTpHUBAINCh
LEHTPATU30BAHO AJS BCEX PETHOHOB CTPaHbl. 30HAIbHBIC THUIIOBBIE IPOEKTHI C
YYETOM MECTHBIX TpPaAMLUA, NTPUPOJHBIX YCIOBHH, JeMOrpaduueckoi
CTPYKTYpbl ~HaceleHHs ¥ BO3MOXHOCTH CTPOMTEJILHOH 0a3bl  CTaiu
paspabarbeiBaTh UIsl ce0sl caMH TIPOEKTHBIE OpraHU3alliu KpaéB W 0OJaCTEM.
«OaHAKO C MPOEKTHUPOBIIUKOB M CTPOWTENEH HE CHATa OTBETCTBEHHOCTH 3a
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BBITIOJIHEHWE MporpaMMbl «KBapTupa» - KaXIod ceMbe KBapTHPY WU
OTAeNbHBIN x)uiaoi goM k 2000 roxy» [5, C.37]. Pa3Butue OT€4e€CTBEHHOIO
TPalOCTPOUTEILCTBA KaK OTpaciu ObUIO 3aTPYOHEHO TaK KaK «B TCUCHHE
1990-x rr. opraHbl TOCYIApCTBEHHOH BJIACTH MPAKTHYCCKH HE YACISIIH
BHUMaHHUs OTpacid (TePPUTOPHATBHOE TUIAHUPOBAHHWE TIEPECTANO OBITH
00s13aTETLHBIM KOMITOHEHTOM CHCTEMBI aIMHUHHCTPATHBHOTO YIIPABIICHU),
npunaBas OoJiblliee 3HAYCHWE HHCTHUTYTY IPABOBOIO PEXHMa 3eMEITbHBIX
YYaCTKOB W pa3BUBas CUCTEMY TOCYJApCTBCHHOTO 3EMEJIBHOTO KaaacTpa
(rocymapcTBEHHOTO  KajacTpa  HEABIKUMOCTH) 0€3  B3aUMOCBSI3U  C
TPaJOCTPOUTEILHBIM IIAHUPOBaHUEM» [6]. ITO B CBOKO ouepeib IPHUBEIO K
CMeHE TUIa NMPo(HeCCHOHATBHON ACATEILHOCTH TJIABHOTO apXUTEKTOpa ropoja
C OOMUHUPOBAHUEM MBOPYUECKOL COCTABIISIONICH.

PerpocniektuBHBIl  ananmu3 ¢ Hadanma 20-x mo  90-e TOmBI
APXUTEKTYPHOW M TPajOCTPOUTEIIPHON NEATCILHOCTH BBISBHJI CMEHY THIIOB
mpoecCHOHATLHOM ~ NIEATEIBPHOCTH  TJABHOTO  apXHTEKTOpa  Topoja
00YCIIOBJICHHBIX aKTHBHBIM BJIMSTHHEM BHEITHUX (PAKTOPOB, KOTOPBIC B CBOIO
odepelb OTPa3WIMCh B OCHOBHBIX TBOPYCCKUX KOHIICHIMIX APXHTEKTYPHI,
TPaJOCTPOUTENHCTBA U HayKe, KaK B I[EJIOM B CTpaHe, TaK U B YACTHOCTHU B T.
MarnuToropcke.
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®YHKIIMOHAJIA3M U MUHUMAJIM3M B TIPOEKTHOM
KYJIbTYPE

AHHOTAIHSA

B cratee paccMaTpuBarOTCs MOHATHS U OTIUYUTENbHBIE NPHU3HAKU
cTwiel  (QyHKUIMOHAMM3M W MHHMMAaIW3M B  TPOEKTHOH  KYJBTYpE.
[IpoexTipoBaHue - ECTECTBEHHAs YepTa HAIIETO CO3HAHMS, PacIIPOCTPaHICTCS
MIOYTH Ha Bce cephl YeIIOBEYECKOT0 CyIIeCTBOBaHM. B cTaThe packpeIBaeTcs
CYIHOCTh IIPOEKTHOHN [EATEIbHOCTH B APXUTEKTYpE, CPElLOBOM [U3aHHE U
WHXEHEPUH.

KiaioueBble cjoBa: TpOEKTHAas  KyinbTypa, (YHKIIHOHAIU3M,
MUHHMMAJU3M.
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FUNCTIONALISM AND MINIMALIST IN DESIGN CULTURE

Abstract

The article outlines the concepts and distinctive features of
functionalist and minimalist design culture. Design is a natural trait of our
consciousness, covers almost all spheres of human existence. The article
reveals the essence of the project activity in architecture, spatial design and
engineering.
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B xu3HU e)KeTHEBHO U €)XE€YacHO, CaMU TOTO HE 3aMedasi, Mbl CTaBUM
U pelaeM pas3lIndHbIe MPOSKTHBIC 3a/1a4d. [IpoekTupoBaHme, TakuM 00pa3oM,
CTaHOBUTCS €CTECTBEHHOH YepTOil HAIIeT0 CO3HAHUS, PACTIPOCTPAHSACH TIOUTH
Ha Bce cdephbl denmoBedeckoro cymectBoBanusa. B 60-70-¢ rompr XX Beka
KYJIBTypa IPOCKTUPOBAHKS Ka3aIach HOBOH MHTEIUICKTYAIBHOHN U e TeIFHON
BO3MOKHOCTBIO, CIIOCOOHOM eciy He Ha 4yjeca, TO, Ha CTOJb PEIIUTEIbHBIE
CABUTH B DPa3BUTHUH OOIIECTBA M €ro KyJIbTyphl, O KOTOPBIX paHbBIIE HE
MPUXOAUIIOCH M MeuTaTh. CerogHs NMpOeKTHas AeSITeIbHOCTh BBICTYNAET Kak
JIeSITETIHHOCTD aHAJINTHYECKas, KOHCTPYKTHBHas, WHHOBALMOHHASI.
IIpoexTupys coumyM, 4UYeJIOBEK CO3HJIAeT ero Ha 0a3e KOHKPETHBIX
MpeACTaBICHUt 00 Waeale M HCIHOJb3yeT KOHKpeTHble TexHosoruu. Ilofx
HPOEKMHOIUl Kyabmypoil TIOHUMAIOT — pealbHOCTh, KAaK OCOOBI THO H
KyJIbTypy MbIIuieHUsS. O Hell MHOTO Pa3MBIIUIAIOT KaK 3apyOekHbIe, TaKk U
OTEYECTBEHHBIC CIICIIUATINCTHI B 00JIACTH TEOPHUH IPOCKTHPOBaHUs, 0003HAUNB
€e KaK «TPEeThI0 KyJIbTypy». ITy «TpeTbio Kynstypy» b. Apuep u ero xomern
no KoponeBckoMy KOMIEAXKY HCKYCCTB, BEIyLIEMY XYyIOKECTBEHHOMY
yHHUBepcuTeTy BenukoOpuTaHuy, TNpeayioXWiIM HazBaTh «JluzaiiHOM c
6onpmoit OykBb». IMEHHO B TakOM pacIIMpPEHHOM IOHWMAaHWM JU3aifHa U
COJICPXKHUTCSA CMBICT, TMO3BOJISIIOIINI TPAaKTOBATH €r0 KaK BCIO IPOCKTHYIO
KYJIBTYpY ¥ Kak 4acTb (hyHIaMeHTa o0miero oopa3soBaHusl.

OcHOBHOU CIEeNU(UISCKON HYEePTOU NPOEeKMHOU OesIMeNbHOCMU 6
apxumexmype SBISETCA €€ OpHEHTalMs Ha peaJn3aldio IpoeKTa B
MaTepuagbHbIX, TEXHOJOTHYECKUX M OpPraHM3alMOHHBIX YCIOBHSX. JTO H
SIBIISIETCHL.

HemHoro mo-apyromy BCTaeT BOIPOC 00 OCOOCHHOCTSIX HPOEKMHOU
OdesamenvbHOCMU 6 cpedoeom ousatine. I1o X0y sKonorusannu oopasza *KHU3HU U
KyJIbTYpBl, BO-TIEPBBIX, MPOMCXOIUT XapaKTepHOEe JUIsl HAIIEro BpPEMEHH
cOMMXKEeHHe  Cpeabl,  BOCHPUHMMAEeMOW, KaK  OBCLICCTBICHHAS |
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OIpeJMEYEHHasi KyJIbTypa, C OJHOH CTOPOHBI, H KYJIbTYpHI, MeTahOPHIECKU
MMOHMMAaeMOH, Kak MbICTUMas oOpas3Has W IICHHOCTHAs cpena, ¢ apyrou. Tak
CKJIQIBIBAETCS KOHIEMIINS [EOCTHOTO CPEIOBOTO NCKYCCTBA, OXBATHIBAIOLIAS
NPONYKTHl AW3aiiHa, pa3NW4HbIE BHUIBl BU3YaIbHBIX KOMMYHHKAIIWH,
APXHUTEKTYPHI, TPAAUIIMOHHBIX IPUKIAIHBIX U M300pa3sUTeNIbHBIX HCKyCCTB [1].

Huorceneproe npoexmuposanue - 3To MpoLecc, B KOTOPOM HaydHasl U
TeXHUYECKass HH(MOPMAIMA HCIONIb3yeTCs ISl CO3JaHHsS HOBOH CHCTEMBI,
YCTPOMCTBA WJIM MAIIWHBI, MMPUHOCSIIUX OOILECTBY ONPENCICHHYIO IOJb3Y.
OcHoBHasi 3ajgaya — oOOecleYeHHe NPOU3BOJICTBEHHON TEXHOIOTHYHOCTH,
HaJIeXKHOCTH U HKOHOMHUYHOCTH B JKCIUTyaTallMM, a TaKXe NpeloCTaBICHUS
MakcUMyMa yaoOcTB u komdopTta UIs moTpeOutencii. PesymbraTom
MH)KCHEPHOT'O TPOEKTHPOBAHMUS SIBIISIETCS CO3/1aHHE 00paslia-dTaloHa HOBOM
MOJIETTH ¥ KOMIUIEKTa MPOEKTHO-KOHCTPYKTOPCKOH TOKYMEHTALMH AJISI €TO
W3TOTOBJICHUS [2].

[MpuHnMn GpyHKIMOHAIFHOCTH M PAlMOHAIBHOCTH M3HAYAIBHO JIEXKAT
B OCHOBe (umocodun nu3aifHa W SBIAIOTCS BEAYIIUMH B COBPEMEHHOM
IM3aiH-TIpoeKTUpoBaHNH.  OpHEHTHPOBaHHBIH  Ha  HIMPOKHE  CIIOW
MOTpeOuTENeH, M, MpEeXIe BCEro, JIOACH CO CPeIHHM JOCTaTKOM, IM3aiH
¢dopmupyer KoM(pOpPTHYIO cpeldy OOWTaHUS, MakCHUMalbHO 3(QEeKTHBHO
UCIIONIB3Ysl MPOCTPAHCTBO, PAIMOHAIBLHO OPraHu3ys 37ech (YHKIHOHAIbHBIC
MPOIIECCHl M PACIONIOKEHHEe OO0OpyHoBaHMs. PannoHandpHas KOMIIOHOBKA
NPEeIMETOB B  3HAYMTENBHONH  CTENEHW MOBHIMAeT  3(PQeKTHBHOCTH
(hYHKIIMOHATBHBIX MPOIECCOB, Oyab TO ymoOHO 000pymoBaHHOE pabouee
MECTO Ha NPOM3BOJACTBE WIM KyXHS B KBapTupe. [IoCKOIBKY H3HAYaIBHO
(DYyHKIIMOHAIN3M COBMELIEH C YTONHEH YJIyYIIeHUs >XH3HH OEIHBIX CIIOEB
HaceJICHHs, IIHPOKNX HAPOIHBIX Macc, IOCTOJbKY OH XapaKTepH3YeTCsl Kak
TYMaHHBIM (yHKOHOHANM3M. YTommdyeckue uaen Bamprepa ['pormyca, Jle
Kop6ro3be, Mucc Ban gep Pos 3axmrouanuch B Haaekae NepeycTpoicTBa
o0IecTBa MmyTeM CO3JaHus TApMOHWYHOHN IpeaMeTHOH cpenbl. Kazanock, 4ro
(YHKIMOHAIM3M C €ro INPHHLMIIOM S5KOHOMUHM OTKpPBIBaeT JUIi 3TOTO
pamyxHble TepcrneKTUBe.. OJHAKO B KJIACCOBOM OOIIECTBE IPOCTHIE H
HEeIOpOTHe TPEAMETHl OTBEPraroTCcsl O0OraTod AJINTOH, MOCKOJIBKY TEPSIOT
KagecTBa  «IOYTEHHOCTH»,  «PECIEKTA0EeTbHOCTH»,  «IIPECTIXKHOCTHY,
CBOWCTBEHHBIE  peMecieHHOW Bemiu. [Ipa3gHblid  Kiacc  OTJIMYAETCS
JEMOHCTPAaTHBHOM  PACTOYUTEIHHOCTHIO, a TIOTOMY  IIeIeco00pazHoe
COUYETAaHUE MOJIb3bl U KPACOTHI MPU HU3KOM CTOMMOCTH HE NPUHHMAETCs. JTa
NO3ULUS BIMAET U HAa HApOAHBIE MACChl, JKUBYIIUE MEUYTOH O «KpacHBOH
JKU3HU». JlelieBble TOBaphl, MOJy4YEHHbIE IPU UX MAIIMHHOM H3TOTOBIICHHUH,
Kak Obl (YHKIMOHAIbHBl OHM HHM OBUIM, OTBpAaIalOT MOTPeOUTENCH:
«[lorpebnenne nnm paxke BUJ TaKUX TOBApOB HEOTIEIUMBI OT HEHABHCTHOTO
yKa3aHus Ha Oojiee HU3KHE YPOBHHM YEJIOBEUECKOTO CYIIECTBOBAHMS, M IIOCIIE
UX CO3EpPUAHMS OCTaeTCsl TIyOOKOe OIIyIIeHHEe yOOXKEeCTBa, SBIAIOIICECS
KpaiHe MPOTHBHBIM U yTHETAIOIIMM [UISI 1yBCTBUTEIBbHOM THIHOCTHY [3].
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@Dynxkyuonanusm —  HampaslIeHHe B apxurekType XX  Beka,
BosHuKInee B I'epmannn (o6beanuenne "bayxays") n B Humepmanmax (51 .
II. Oynm). DKOHOMHYHOCTh MATEPHAJIOB W KOHCTPYKIHH, PallMOHAIBHOCTH
WCIIONIB30BAaHUS TIPOCTPAHCTBA OBUIM BEXYNIMMH IIPUHITUIIAMA OOYICHUS U B
M3BECTHOHN IIKOJIE COBPEMEHHOH apxXuTekTyphl W auzaiiHa BXYTEMAC
(Bricimne XymoKeCTBEHHO-TEXHUYECKHE MacTepckue, 1920-1926).

B wm3BecTHOM cMBICIEe (YHKIMOHATNU3M BO3BpAIACT aApXUTEKTYPY
KTpuage  BurpyBusa:  mpodHOCTh, TONb3a, Kpacota.  Punocodus
¢ynkronamsMa — «dopma onpexensiercss GyHkuuei». B obmactu xunoi
apXUTEKTYpHl 3aKirodeHa B noctynare Jle KopoOrosee: «Jlom — MamuHa s
Kubs». DOYHKIMOHAU3M TpeOyeT CTPOroro COOTBETCTBHSI 3/JaHMU HX
¢dhyHKIMAM (TIPOU3BOACTBEHHBIM U OBITOBBIM IIpolieccam). Bo MHOTOM UMEHHO
Omaromapst (YHKIHOHAIH3MY TMOSIBHJINCH TPUEMBI M HOPMBI IDIAHUPOBKH
JKIJIBIX KOMITJICKCOB, CTAaHIAPTHBIC CEKIWH W KBapTHPBI, «CTPOYHASD)
3acTpoiika KBapTaJOB TOPIIAMHU 3AaHUH K ymume. OyHKIHOHAIN3M SBISACTCS
OIHIUM U3 KpacyroNbHEIX IIOJXOA0B K JAH3aiHYy, CYIIHOCTH KOTOPOTO
3aKJIFOYAeTCS B BBIICICHHU SJCMEHTOB COIMANBHOTO B3aUMOICHUCTBUS U
ompeneneHuN GyHKOuWH mum3aifHa. CymqHOCTH KOHCTPYKTHBH3Ma — B
KOHCTPYUPOBAHUU MaTEpHUAIIBHOW CpeAbl Ha OCHOBE MCIOJIb30BAaHUS HOBOU
TEXHUKH, CO3/laHus 0ojee (YHKIMOHAIBHBIX KOHCTPYKIIMHA B MPEIMETHO-
BCHICCTBCHHOM OKPYXCHUU UHIAUBUA.

[MpuzHaku GyHKIHOHANIN3MA:

e Vicrionb30BaHUE MPSIMOYTONBHBIX (GOPM.

e OCHOBHOH MaTepuanl — MOHOJIUTHBIN U COOPHBIN Kene300eToH,
CTEKJI0, peke — Kupnud. Vcrmons3oBaHWE KPYIHBIX HEPacwWICHEHHBIX
TUTOCKOCTEH oHOTO MaTepuaina. [Ipeobranaromas BeToBass raMmmMa — CEpBhIi,
KENTHIH © Oenbril. OTCYTCTBHE OPHAMEHTOB.

o «[Inockue, MO BO3MOKHOCTH, IKCILTyaTHPyEeMbIe KPOBIH» — HICS
Jle KopOro3be. [y MPOMBINUICHHBIX H, YaCTUYHO, KWIBIX W OOIICCTBEHHBIX
3IaHAN XapaKTEPHO PacIojo’KeHHEe OKOH Ha (pacaje B BUAE TOPU3OHTAIBHBIX
MOJIOC — TaK Ha3bIBAEMOE «JICHTOYHOE OCTeKIeHue», — unes Jle Koporosbe.

e [[lupokoe wucnoONb30BaHUE <«JOMa Ha HOXKKax» — ujen Jle
Kopb6ro3be, cocTosmeil B MOJHOM WJIM YaCTUYHOM OCBOOOKICHWH HWKHHX
STaXXEH OT CTE€H M MCHOJb30BAHUU IMpoCTpaHCTBA IMOJA 3JaHHUEM TII0[
oO1ecTBeHHBIE (QYHKIIHUH.

Munumanuzm (minimal art — aHrI.: MHHHMAaNbHOE HCKYCCTBO) —
XyHAOX. TEUYEeHHe, HUCXOJsillee W3  MHUHHMaJbHOM  TpaHCopManuu
UCIIONIb3YEeMBIX B IIPOIECCE TBOPYECTBA MaTEpHaloOB, HPOCTOTHI U
enanHooOpasust (GopM, MOHOXPOMHOCTH, TBOPYECKOTO CaMOOTPaHHYCHUS
xynoxkHuka. Korma EBpone Hackydwsd IIbIIIHAsE POCKOIIb  OapoOKKO,
M3SILECTBO M INPUYYAIMBOCTH POKOKO, CTPOTHE IPONOPLHH KIACCHUIM3Ma,
Iu3aifHepcKas MBICIb HEBOJIBHO OOpaTHiach K KyiabType Bocroka - CrpaHsl
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BOCXO/ISIIIIETO COJIHIIA C €€ MPOCTBHIMH, OJU3KUMHU K COBEPIICHCTBY (hOpMaMH,
MPOCTPAHCTBEHHOH  CBOOOMON,  MaKCHMalbHOW  (DYHKIIMOHAILHOCTBIO,
MOOHMIILHOCTEIO M GHIIOCO(HEH co3eplaTeIbHOCTH. B apXuTekType u au3aitHe
ciusiaue Bocroka ¢ 3amagoM BEIIUIECHYIIOCH B MUHUMAIIU3M - CaMbIi SIpKUN 1
caMblil CITIOPHBIN CTUITb BTOPOU MOJIOBUHBI XX B.

[Ipu3Haku MUHUMaNHU3Ma:

e EcrecTBeHHass MPOCTOTa, CO3IAaHHAs C IOMOINBI0 MHHUMAIBHBIX
CpPEeICTB M CO3BYYHas CTPEMJICHUIO K JAYIIEBHOMY IIOKOIO, BHYTpEHHEH
TapMOHUH, - BOT CYIIIHOCTh MUHUMAJUCTCKOTO UHTEPhEPA.

e [[poH3uTenpHasi YMUCTOTa JHUHUM U SICHOCTH MPOCTPAHCTBA,
YpaBHOBEUICHHBIH, TapMOHUYHBIM HHTEpbep - albTepPHaTHBa OE3yMHOMY
TEMITy COBPEMEHHOW H3HHU, KOTJa TaK ECTECTBEHHO BO3HHMKAET JKEIaHUE
pacIIMpUTh TPAaHHUIIBI COOCTBEHHOTO MHUPA.

® MOOMITBHOCTh M CLIOCOOHOCTH TpaHCHOpPMHPOBaTHCS. Bee mpocTo,
YETKO, U B TO K€ BPEMs - 3TO IOCTOSHHBIA ITOMCK, BO3MOXXHOCTb BBIPA3UTh
CBOE OTHOIIICHHE K JKA3HU B HACTOSAIIMIA MOMEHT.

e Berm MOMKHBI OBITH JIAKOHHMYHBIX (OPM M WX MOIDKHO OBITH
HEMHOTO, WCIIONB3YIOTCS Jf00BIe  1BeTa, Jr00BIe  (akTypbl, JHOOBIC
IIPOCTPAHCTBEHHBIEC PELLICHUS.

Dxonoeuyeckuti. MUHUMAAU3M — 3TO OYEHb MOJHBIA ceiiuac CTWIb B
Jn3aiine nHTepbepa. B HeM cosnatorcst nHTepbepsl U B CeBepHoil EBpomne, rae
OH 0COOEHHO TOTMYJISIpEH, U B AMepuke, U B ABcTpannu. OT «KIaCCHYECKOTO)
XOJIOAHOTO MHHHMAJIHM3Ma OH OTIHNYACTCS JKOJIOTHUYHOCTHBKO U TCIIJIOM. B
OCHOBE JW3aifHa WHTEpbepa JISKUT CHHTE3  IparMaTHYeCKUX U
XYJO0XKXECTBEHHBIX HJICH W pEIICHNH, HANPABICHHBIX Ha YJIYy4YIICHHE yCIOBUH
CYIIECTBOBAHMS Y€JIOBEKa B IEIIOCTHON 3CTETHYCCKH COBEPIICHHOH Qopme.
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DEVELOPMENT OF HOUSING CONSTRUCTION INSTITUTION
WITHIN THE FRAMEWORK OF PUBLIC-PRIVATE PARTNERSHIP

Abstract

The paper has carried out an analysis for construction operations,
determined the retarding tendencies, certified necessity to attract private
capital into civil engineering. The paper has placed emphasis on development
of national cooperation and construction business in realization of concrete
social and economic and investment projects in Ukraine in the form of public-
private partnership. The problems of development of housing construction
institution are also represented within the framework of public-private
partnership, the preconditions of topical character of the private capital
attraction to this sphere have been revealed. The necessity of development of
the public-private partnership in housing construction has been justified.

Keywords: housing construction, public-private partnership,
investment, pattern.

Introduction. Residence is a necessary component of each person
providing normal conditions of living. Housing construction is one of the
priority fields of state administration and development guarantee of a private
sector. In the period of formation of market relations in Ukraine, there were
housing construction decrease and deterioration of the present dwelling fund,
that became the consequence of breaking of previously existing state planning
system of housing construction and consequent discharge of the state from the
management of the provision process of population with dwelling.

Effective model construction of partnership development of the state
and private sector in the part of housing construction at the given stage of
economic development of Ukraine is in the multiplication effect of method
putting into construction, as a matter of fact, with development of
constructional branch, production of building materials and corresponding
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equipment, machine building industry, metallurgy and metal working,
petroleum chemistry, glass production, woodwork and timber, porcelain and
faience industries, transport, power engineering, etc will be developed.
Construction, as not any other branch of economy, promotes the small business
enterprises development, especially ones specialized on the repair work, on
production and built-in furniture installation, etc. Thus, the construction branch
development inevitably causes economic advance in the country and beginning
of necessary conditions to solve great number of social problems.

With the review to the above-mentioned information, it is considered
to be appropriate to generalize an experience of housing construction in
Ukraine, to come to a stop to such aspects as participation of the state,
attraction of investors, stimulation of financial institutions, activity of
constructional companies, etc.

Literature review. There are a lot of papers connected with the
problems of housing construction in the Ukrainian science, exactly the papers
of such scientists as Sidorenko T. (2010), Udovenko O. (2010), Podolsky R.
(2013), Ivanov M. (2011) who investigated the problems connected with
innovative and investment provision of the regional construction complex
development, effective movement of the constructional complex structure in
conditions of transformation of Ukrainian economy, investigated the problems
of integration of constructional complex up to the global economy and
organization and economic provision of the regional constructional complex
competitive ability.

The problems of just housing construction are devoted the papers of
such scientists as Sevka V. (2011), Sudarenko O. (2010), Lyubarov V. (2012)
and Shevchuk O. (2011), where the principle topics were legal regulation of
housing construction in Ukraine and civil and legal regulation of relations in
the sphere of housing construction, national policy in terms of an example of
building materials enterprises and housing construction, economic mechanism
of insurance risk of mortgage credit lending into housing construction and
monitor of housing construction development in Ukraine.

Fundamental and applied problems of partnership development of the
state and entrepreneurship structures were investigated by the Ukrainian
scientists as Bezzubko L. (2011), Geyets V. (2010), Ivanterut V. (2008),
Silvestrov S. (2010), etc. The emphasis of the scientists is concentrated on the
necessity of mechanisms formation of determination of suspended proportions
and efficient distribution of functions of the state and private enterprise in
economic environment.

In spite of the considerable advances in research of housing
construction and public-private partnership, there are numerous problems
which are still disputable and contradictions have not solved yet. It should be
pointed out that the problem of housing construction institution development
within framework of public-private partnership is paid insufficient attention.
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Basic material research. Civil engineering industry is one of the
principle fields of Ukrainian economy. Just the development of the field
provides an execution of social and economic indices of national development.
The recent years, after the financial and economic crisis commencement, there
have been a recession in the civil engineering. This is demonstrated by the
following indices of total area put into operation (see Fig. 1).
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FIG. 1. Total area put into operation, thousand of sq m.
Source: Statistical annual of Ukraine of 2012

As it is obvious from Fig. 1, in 2012 the volume of executed
construction work was increased comparatively with 2011, thus, one can say
about the increase of construction work.

Nevertheless, one can define that in spite of the general recession in
construction, it began to slow down in 2010. The purpose of the construction
industry is the solution of problems of development housing construction
providing with dwelling access to broad sections of population. The principle
tasks of the construction industry is formation of valuable balanced market of
dwelling both from the side propositions into housing construction and
demand; attraction of private investments into housing construction; formation
of efficient market of the construction industry; increase of accessibility of
mortgage credit lending and housing construction savings for broad sections of
population.

In unstable financial conditions, by virtue of capital intensity and
long-terming of housing design, having originated budget restrictions have led
to reconsideration of opportunities of national budget, regional and local
budget on formation of planned housing construction objects. Thus, nowadays,
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the problem on procurement of private capital into housing construction sphere
is acquiring special topical character.

Private investors attraction to building of housing construction objects
will permit to increase efficiency their building and subsequent operation
substantially. Foreign experience proves conclusively that participation of
private sector leads to decrease of construction time, minimization of
cumulative costs to construction and also to increase of satisfaction of
consumers with services.

In addition, an advantage of private investment procurement deals
with cutting the costs from the side of national budget and also regional and
local budget, what is rather important in conditions of load increase to the all
level budget stimulated by the world financial instability. Needs existence in
acceleration of housing construction objects putting into operation and
simultaneous decrease of budget expenditures stipulates the necessity of offers
development on private investment attraction for their formation within the
framework of public-private partnership (PPP).

The contemporary stage of stability and prosperity of the society
depends on formation of efficient system of interaction of a state and a private
sector. Adjustment of the public-private partnership mechanism within the
framework of great investment economic projects directed to achievement of
government administration purposes can be a guarantee of state development
as a whole.

PPP can be represented in various forms. In the first place, in the
capacity of an example of PPP can be various agreements and contracts given
by a state to private companies. The most expanded in practice of public-
private partnerships are considered to be contracts to execution of work, to
representation of civil services, to control and administration, to production
delivery for national needs, to provide technical aid. The short-term contracts
are applied sufficiently wide in economic managing practice of the state
authority bodies of Ukraine.

Another form is leasing or renting relations. In their traditional forms:
rent contract and in leasing form. The peculiarity of renting/leasing relations
between authority structures and private business is in the fact, what happens
on determined by the agreement conditions — handover to a private partner
state or communal property in temporary use and for determined charge. The
traditional leasings/rentings to the contract admit another side of an object of
leasing/renting relations while the competence on instructions for property
reserves for an owner and is not disposed to a private partner. In special
stipulated cases, leasing/renting relations can be finished with buying-out of
leasing/renting property. In case of the leasing agreement, a lease-holder has
always a right to buying-out of state or communal property.

One more form of the public-private partnership is participation of
private sector in capital of state (communal) enterprise which occurs by
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auctioning or by establishing of mixed enterprises on a sharing basis
participation of the sides.

Business activities in joint stock companies occur on the investments
of shareholders, who can be subjects of the state. Freedom degree of a private
sector in approval of administrative and management decisions is determined
as a part in a share capital. The less the part of private investors in comparison
with a state, the narrower spectrum of independent decisions, which they can
accept without state intervention or record of his thoughts. Risk of the parties
is distributed proportionally to the part in capital.

In contrast to other forms of the PPP where the state does not interfere
to flow, investment, production and administrative and management activities,
in joint stock companies with state participation, state representatives are
present permanently. Thus, at state participation in capital, the private sector
has less degree of independence and freedom in approval of investment,
administrative and management and other decisions, than, for instance, in
concession.

One more form of the PPP is an agreement of product sharing. The
form is present a contract, in accordance with it, the state gives an investor on
“compensated basis and to the definite period exclusive right to searching,
intelligence, mining of raw materials, on mineral resources part pointed out in
the contract and to conduct work connected with it, but an investor binds to
carry out pointed out work at his expense and at his peril. The manufacturing
products is subjected to partition between a state and an investor in accordance
to an agreement which should stipulate conditions and an order of such
partition.

Such forms of the PPP as concession agreement can be used at
carrying-out of major, capital-intensive projects. The purpose of mentioned
agreement is investment attraction to Ukrainian economy, provision of
effective application of property being in state and communal property on
terms mentioned agreement and increase quality of goods, activities, services
offered to consumers. By the economic content the concession represents
relationships between a state and private capital with reference of management
by the state and private capital on the basis of private initiative within the
framework of contractual relations and also the form of activity based on the
temporary application of state property by a private subject.

The named forms of the PPP, undoubtedly, can be considered to be
exhaustive. The choice of the specific form of the PPP depends on economic
efficiency of the project implementation.

In particularly, the special pattern of the PPP considering the
peculiarities of this activity, completely providing attractiveness for an
investor, investment security of funds investment into the corresponding
constructional design, namely to develop strategically important for a state
housing construction sphere (see Fig. 2) is offered for this kind of construction.
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The total conception of the given pattern stipulates formation of the
company on assets control (CAC) being responsible for housing construction,
obtaining the right of property to it and implementing dwelling after
completeness of construction to private people, commercial organizations and
local authorities.

The first stage of implementation of a proposed pattern provides that
the CAC participating in the project is picked out by the local authorities on
the tender results, on the basis of demands presenting to the housing
construction objects setting out on the tender. In this case, authorized capital of
the CAC is formed at the expense of deposits of the private investors.

At the second stage of the CAC implementation for fulfillment of its
activity he attracts credit resources of the financial institutions.

During carrying-out of the project of the CAC, it bears responsibility
in front of creditors on interests payment and the principal debt sum. As far as
the mortgage is concerned, in the capacity of it can be shares, property,
agreement rights of the CAC.

Local authorities

Private investors

Dividends
Capital payment

contribution

Lending

Choice after - S
tender Company on assets Credit agreement Financial
. control instituti
[ I Credit repayments
Design documents Pavment for| Sale contract
development and vt | r
o | | Purchase payment iti
construction contract | < “ Local authorities
(3 = i ]
Construction Sale contract
1
company Purchase payment
2 . - Proprietary of local
Public-private Proprietary after authorities after
parmership object purchase purchase

Fig. 2. Development model of public-private partnerships in housing construction
Source: compiled by the author

In the following stage of implementation of the pattern for the
immediate execution of its obligations, the CAC makes a contract with a
construction company stipulating the development of design documents to an
object and its construction. It should be notice, that private investors of the
CAC can be owners of the given construction company. In this case, in the
function of a construction company can be one or some private investors (in
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the latest case, the construction company functions are distributed between the
participants) or independent attracted company. A construction company can
also be specially established by private investors exactly for the given design.

The corresponding costs of the CAC are paid at the expense of the
own funds and attracted credit resources.

The business bank can give credit resources of the CAC on the
security of its shares, property (including being in ownership of specialized
project company of housing real estate) and also rights on agreement of the
CAC. The volume and conditions of the advanced credits are determined by
bilateral agreements between private investors and corresponding banks. These
agreements can be reached both preliminary (before the beginning of a contest
to the right participation in a project) and in the process of implementation in a
project. At the expense of the local budget funds on the credits, the CAC can
partially compensate interest payments given by business banks.

The implementation result of the given pattern is buying of housing
construction objects by the private people or organizations having made with
the CAC a contract of purchase. Local authorities can also buy out the part of
housing construction objects in the CAC and implement them by the own
power or distribute them on the social charts later on.

Among the principal advantages of the pattern one should say that
private investors possess with right of property to the erected housing
construction objects. Such kind situation permits to use the given objects in the
capacity of a credit mortgage, in the result of which can be decrease of debt
financing value. There are also drawbacks of the proposed pattern, among
which the risk laying of discrepancy between real and forecasting dwelling
demands to investors, who are not always able to control this risk. But in the
capacity of mechanism of pointed out decrease, the schemes connected with
buying-out of significant part of apartments by local authorities can be used.

Conclusions. The paper has proposed the latest decision of scientific
task that consists in justification of the reference concerning the formation of
development approaches of the PPP in housing construction. According to the
investigated results, the following conclusions have been made. ¥V crarri
HaBe/IeHO HOBi BHPIMIEHHS HAYKOBOTO 3aBJaHHS, IO ITOJIATAa€ B OOTPYHTYBaHHI
peKoMeHaii mo0 GopMyBaHHS i IX0iB

1.The analysis of development of civil engineering industry has been
carried out. The development of the industry has been determined to provide
execution of social and economic indices of development of Ukraine. In spite
to evident recession because of world financial instability, the recession in
civil engineering has been slow down since 2010 that was proved by statistics.

2. It was determined that the basic priority of the civil engineering is
formation of dwelling market both from the side of the offers to the civil
engineering and demand.
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The financial situation in the state led to revision of the budget
opportunities of all the levels in the part of formation of housing construction
objects planning and attraction of private capital on the principles of the
public-private partnership.

3. The development pattern of the public-private partnership in
housing construction unifying power, business, financial institutions and
private investors has been proposed. Such kind of a pattern provides
constructive interaction of all the components and can add to the initiatives
directed to provision of permanent development of housing construction
permitting to solve complicated social problems.

In the whole, it is necessary to notice that described-above pattern of
the public-private partnership for housing construction objects can be
implemented both at the local level and at the regional and state levels.
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OOocHOBaHa coLMaidbHas 3HAYUMOCTh OCBOEHMS IIOA3EMHOIO
MPOCTPAHCTBA B  HANpPaBJICHUM CTPOMUTENBCTBA IOA3EMHBIX Trapaxkei.
BrinosHeHa OLEHKA JYKOHOMHYECKOH IIeJIcCOOOPAa3HOCTH CTPOHUTEIhCTBA
MOJI3€MHBIX rapaxkeil B . MarHuToropcke.

84



KuawueBbie cioBa: MOA3EMHOC MNPOCTPAHCTBO, HOHBGMHHﬁ rapaix,
MalIrmHO-MECTO.

Aglukov H.I.

associate professor, candidate of Technical Sciences, department of Real
Estate Management and Engineering Systems, Institute of Construction,
Architecture and Art, Nosov Magnitogorsk State Technical University
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Abstract

The importance of social development of underground space is
substantiated. The evaluation of the economic feasibility of underground
parking garages construction in the city of Magnitogorsk is conducted.
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ConmanbHbIE TPEANIOCHUIKA OCBOCHHUS MOJ3EMHOTO IPOCTPAaHCTBA
3aKIIFOYAIOTCS B POCTE HAPOIOHACEICHUS U TIPOUCXOISIINX JeMOTPaGHIECKIX
W3MEHCHUAX, HEM30EKHBIX TEXHOTCHHBIX M3MEHECHHSIX OKPYXKAIOMEH Cpelbl,
HEOOXOMUMOCTH  COXPAaHEHHsS  3€MEIbHBIX  (OHIOB W YJIYUIICHHUS
pPEKpealMOHHBIX BO3MOKHOCTEH JIIOACH U CAHUTAPHO-TUTHEHUYECKUX YCIOBUI
X TpyJAa. YBEIWYECHHE KOJMYECTBA CO3/aBAEMBIX IUIONIAJIEH B TOJ3€MHOM
MPOCTPAHCTBE  MO3BOJISIET ~ CHU3UTh  BBIOBITHE W3 TOJIB30BAHUS
CEeNbCKOXO3SUCTBEHHBIX yroauid. CUUTAETCs, YTO UCIIOJIb30BAHUE MTOA3EMHOTO
MPOCTPAHCTBA IENIECO00Pa3HO B paloHaX C BHICOKOW TIOTHOCTBHIO HACEIEHHUS,
IUIOIOPONHBIMU  TMoYBaMH. [log3eMHOE TMPOCTPAaHCTBO ToOpoja — 3TO
MPOCTPAHCTBO O] THEBHOH MOBEPXHOCTHIO 3€MITH, UCTIOIB3yeMOe KaK «OJTHO
W3 CpEACTB TMPEOAONICHUS TEHACHIIMH pACHIUPEHUS Topoja, MpeaMeT
pa3paboTOK HOBBIX KOHIICTIIIMN CO3TaHUS U COXPAHECHUS €CTCCTBEHHON CpejIbl
oOuTaHus, JIOCTHXKEHUS MIPUOPHUTETOB 9KOJIOTr0-3KOHOMHYECKOT O
Omaromnoxyqus U YCTOWYMBOrO  pa3BUTHS, CO3JaHMsl  YCIOBHA
KHU3HEACSITETLHOCTH JIFOJICH B AKCTPEMaNbHBIX ycinoBusax» [PACD, 1996]. Tlo
naaasiM HUTIW T'enmmana r.MOCKBBI TIOJ] 3eMJIEH MOXKET OBITH Pa3MEIIECHO JI0
70% ot obmero o0béMa Tapakeid M aBTOCTOSHOK, 10 60% CKiIaacKux
nomMereHuit, 10 50% apxuBoB U xpaHunuml, 10 30% yupexaeHu KyIbTypHO-
ObiToBOrO OOCTYX)MBaHUs, A0 3% mnomemennii HUMM Beicmux y4deOHBIX
3aBeneHui [1, 2]. 'opHO-TeXHHUECKHE IPENNTOCHUIKH 3aKI0YAIOTCs B TOM, YTO
B UJCATLHOM CIy4yae JJisi UCTIOJIb30BaHUS MOJ3EMHOT0 MPOCTPAHCTBA TOPHBIE
MOPOJBl  JOJDKHBI OBITh MPOYHBIMH, MOHOJHMTHBIMH, YCTOWYHBBIMH U
OJTHOBPEMEHHO JICTKO pa3pabaThbIBACMBIMH, CTOHKUMH K OKHCIHTCIHHBIM
mporieccaM, HEOOBOJAHCHHBIMH U HE BBIICIAIONIMMHU  SITOBHTHIC Ta3bl,
WHEPTHBIMH 10 OTHOLIEHUIO K XPaHUMBIM B HUX MaTepHuajlaM, HETIOPUCThIMH,
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HE COJIepXkKaTb arpecCUBHBIX PacTBOPOB. OHAKO COBPEMEHHBIE TEXHOJIOTUH B
OONBIIMHCTBE  CIy4YaeB TIO3BOJIAIOT  JIMKBHAWPOBAaTH  NEHCTBHA  BCEX
MePeYHCIICHHBIX W Ipyrux ¢dakropos. [lom3seMHOE TPOCTPAHCTBO TOpona
BKITIOYAET:  IT0/I3€MHBIC TPAaHCIOPTHBIE  COOPYKEHHsS, pa3MEUICHHE
MPOMBIIIICHHBIX TPEANPHATAN W TPEONPUATHA OOCITyXKHBaHUS HACEICHUS,
MOJ3eMHBIE TOPOJICKHAE CeTH M COOPY)KCHHS WH)KEHEPHOTO O0OpYHOBaHWUSA,
COOPY)KEHHsI ~ CIEHNHAJIbHOTO Ha3zHaueHWs. Bo BceX MHPOBBIX CTOJHIAX
BeAETCS aKTHBHOE OCBOGHUE IOA3EMHOro mpocTpaHcTBa. He sBnsroorcs
WCKJTIOYEHHEM U KpYIHbIE TOpOJa Halleil cTpaHbl, B MEPBYIO odepens MockBa
u Cankr-IletepOypr. [lo cytm gena, Ha HammMx ria3ax co3gaércs HOBas
noj3eMHass HHGPACTPYKTYpa KPYIHBIX T'OPOJOB, B XOJ¢ MPOCKTUPOBAHHS U
CTPOMTENILCTBA KOTOPOH HEOOXOMMMO YYMTBHIBATH LIENbIA psij (HakTopoB, H,
MIPEXIe BCEro, BIMSHUEC TEXHOTCHHBIX IPOIECCOB HA KOJOTHIO MTOI3EMHOTO
MPOCTPAHCTBA U COCTOSIHUE THuporeosorudeckoi cpensi[l, 2]. B mpaktuke
4acTO BO3HUKAIOT CHTYalldH, KOTJAa MEXAY BBICOTHBIMH  JKHIJIBIMH
KOMILIEKCaMH 00pa3yloTcsi OOIMIMPHEBIC IMPOCTPAHCTBA HM3-32 HEOOXOIMMOCTH
MOJIHOLICHHON HHCOMSIIMU. ONTUMAIbHBIA MyTh MCIOJIb30BaHUS JAHHOMN
TEPPUTOPUU — MOI3EMHOE CTPOUTENBCTBO. PemieHne mpoOJIeMBl TOPOICKOTO
MOA3EMHOTO TIPOCTPAHCTBA CAEPIKUBACTCS PAJOM (PaKTOPOB: OTCYTCTBHUE
€MHOTO0  KOOPJMHHUPYIOIIEro ILEeHTpa IO KOMIUIEKCHOMY OCBOEHHIO
MOJ3eMHOTO TPOCTPAHCTBA; HeIOCTaTOYHas 0aza CIenHaln3UpOBAHHON
MHJIyCTPHH; HE0CTaTO4YHas NmpopaboTKa BOMPOCOB OLEHKU 3(dexkTHBHOCTH
Pa3IUYIHBIX IPOEKTOB HCIIOIB30BaHMS MO3EMHOTO MMPOCTPAHCTBA.

B mocnennue ronasl HauMHaeTcd Oojee WM MEHEe WHTCHCHUBHOE
OCBOCHHE TIOJ[3¢MHOTO MPOCTPAHCTBA B KPYMHBEIX Toponax. OmHAKO B MEHee
KPYITHBIX TOpPOJaX CTPOUTEIHCTBO, HE3aCHYKCHHO - B COUHHYHBIX CIydYasx,
He wHcKmodeHne  Marautoropck. CTpOUTENBCTBO MOJA3EMHBIX Tapaxket,
0COOEHHO B MUKPOPaHOHAX C BBICOKOU IUIOTHOCTHIO HACENICHHUS, CYIIECTBEHHO
MOBBICHIIO OBl Ka4eCTBO JKM3HH HE TONBKO BIANeNbIleB aBTo. Jedurur
MapKOBOYHBIX MECT HamOoliee OCTPO OINyIIaeTcs B IEHTPE TOopoja,
HCTOPUYECKH MMEIOIIEM OTPaHMYEHHOCTh CBOOOJHBIX TEPPUTOPHH, a TAaKXKe B
T.H. «CHaJIbHBIX» palloHax — palloHaX MAacCOBOM XKHUIMIIHOW 3acTpoiiku 60-70-
x ronoB. [lanHble paifoHb! 3a mociemHue 10-15 mer moxydmnm B pamkax
«YIUIOTHUTEIHHOTO» CTPOMTENBCTBA PE3KUH POCT UYWCIEHHOCTH HACEICHHS,
YBEJIMUEHHE HATPy3KH Ha TOPOJACKYI0 HHOPACTPYKTYPY, YMEHBIICHHE
TUTOINA/IeH CBOOOTHBIX 3eMENIFHBIX YYaCTKOB. B Haclenne oT mpekHUX BpeMEH
ropojy JOCTaIMCh TapakHble KOOMEPATUBBI, PACIIOJIOKEHHBIX MOPOM B CaMBIX
HETOJHBIX (aPXUTEKTYPHBIX COOOpaKEHUIT) I rOpoa TeppUTOpusix. Bee Mbl
HAOJIOIEM  YPOIJIUBBIC  «KOHIJIOMEPATBI»KOMIUICKCOB — rapaxkein B
T'yCTOHACENEHHBIX paiionax (nmo yin. CoBeTckoi). Oro ypoayer
ApXUTEKTYpHBIH OOMMK, W 0e3 TOro, HEBBIPA3UTENIBHBIA, CO3MAET
TPAHCHOPTHBIE TYIHKH, HETaTUBHO B JKOJOTWYEeCKOM acriekte. Ha mecrte
YPOMJIMBOTO Tel3aka B 4epTe Topoja NOJDKHBI OBITH 30HBI OTAbIXa. Jpyroit
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«mepernd» - rapak pacloJIOKCHHbIE HA OKpaWHaXx ropoja — MHOIMM
MPUXOAMTCS MPEOIONICBATh PACCTOSIHUS IO IECSITH KM 1 OoJiee. BaxkHyro pois
UTPArOT U (aKTOPHI, ONPEACTIAIOMNE CaMy BO3MOKHOCTh CO3JaHUS NapKOBKU
TOTO WM WHOTO Buaa. ONTHMANBHBIM pa3MEIICHHEM aBTOMOOMIIEH B Tropoje U
B CIIAJBHBIX pallOHAX CETOMHS SBISIOTCS MOM3EMHBIC rapa)xcu ¥ mapkuarua. C
OIHOW CTOPOHBI, «yXOH TIOJ 3EMIIIO» SBISAETCA TIOPOH EIUHCTBEHHO
BO3MOXKHBIM BapHaHTOM CTPOUTENBCTBA B OKPYKEHHH HCTOPHUECKON
3actpoiiku. C apyroil — pasmuuHOro poAa MOA3eMHbIE KOMMYHHMKAaIUH,
CIIOKHasE THUAPOTeoJIorHYeckass OOCTaHOBKA B TOPOJCKOH  3acTpoiike,
HEOOXOUMOCTb YKpeIUIeHHs! (DYHAaMEHTOB CTOSIIMX PSJIOM JIOMOB JIMIIb
YBEJIMYHMBAIOT U 0€3 TOr0 HEMAITYI0 CTOMMOCTbD MOJ3EMHBIX [TAPKUHTOB.

KoHCTpyKTHBHBIE U 00BEMHO-IIAHUPOBOYHBIE PEIICHUS TOA3EMHBIX
1 TIOJYTIOJ3EMHBIX COOPYKCHHUH BO MHOTOM MPEIONPEACIIIOTCS TIIyOMHOH HX
3aJI0KCHHSL OT IOBEPXHOCTH 3eMIH. B ¢Bs3u ¢ 3TuM m3BectHel [1, 2] —
COOPYXKEHHS TIIyOOKOTO 3aJl0’KeHUs (Ha oTMeTKax Hivke 10—15 M oT ypoBHS
MOBEPXHOCTH 3E€MITH), CTPOUTEIHCTBO KOTOPHIX OOBIYHO OCYIIECTBIACTCS
3aKPHITBIMA  TOHHENFHBIMH  crioco0aMu  (0e3 BCKPBITHA TOBEPXHOCTH).
CoopyxeHus TIyOOKOTO  3aJIOKEHHsI  pPAcCUUTHIBAIOTCS  OOBIYHO  Ha
3HAYUTEIbHOE TOPHOE MaBJICHUE, — COOPYXKCHHMsS MEJKOTo 3aloKeHHus (Ha
oTMeTKax BbIme 10—15 M OT ypoBHA 3eMJIH), BO3BOAUMBIE C TONHBIM HWIIH
YaCTUYHBIM BCKPBITHEM [OBEPXHOCTH, a TaKXe 3aKPhITBIM CIOCO0OM; —
3aMKHYTbBIE COOPY)KEHHUs, 00pa30BaHHbIE MEPEKPHITUIMH OOJBIION TUIOLIAIH U
JUIICHHbIE E€CTeCTBEHHOTO CBeTa M NpoBeTpHBaHMA. [lomymoaseMHBIM
COOPY)XEHHMSIM TaKOTO poJa OTHOCATCS OOBEKTHl, PACIOJOXKECHHBIE Ha
MOBEPXHOCTH 3eMJIIM WM YacTUYHO 3ariryOieHHele. [lo  oObeMHO-
TUTAHUPOBOYHON CXEeMe pa3in4yaroT OJHOYPOBHEBEIE W MHOTOYPOBHEBBIC
MOJ3EMHBIE COOPY)KEHHUS: — OJHO-, IBYXIPOJETHBIC, MPOCTCHIIECTO THIIA; —
COOPY)KEHHsI, CO3/JaBacMbIe IO CIIOKHBIM IUIAHUPOBOYHEIM CXeMaM (B TOM
4yucle W KPHUBOJWHEHHBIC B IUIaHE);, — 3albHble (MHOTOIPOJETHBIC); —
COOpYKeHHsI KOMOMHUPOBAHHBIX TUIIOB.

[Tpu mpoeKTHPOBAaHUH MTOA3EMHBIX Tapakel He00X0ANMO 00eCIeYUTh
BBINIOJIHEHWE  psiga  o0mmx  TpeGoBanmii  [2]. D10  0€30macHOCTS,
TEXHOJIOTHYHOCTh, YyAOOCTBO BBE3Za W BbIE3ga (OHM pacIONAraroTCs
OTJENBHO), XOpOoIlasi THAPOU3OIIAINS, HAJTMYUE DPsa WHKECHEPHBIX CHUCTEM,
00eCTIeYnBAOIINX MUKPOKIMMAT (BEHTWISAIMM M KOHTPOJI 3ara30BaHHOCTH,
OTOIUICHHS), @ TAKXKE MOKAPOTYIIEHUS U IBIMOYAAJIECHUs, CBSI3H, OCBEIICHNUS,
Y HaKOHEIl — JJOCTaTOYHAs Ul BCEX THUIIOB aBTOMOOMJIEH BHICOTA ITOTOJKOB M
HIMPYHA BbE3I0B-BBIE30B M MApKOBOUYHBIX MECT. B peanbHBIX YCIOBHAX
TOPOJICKOW 3acTPOWKM 00ECHeYuTh MHOTHE M3 ITHX TpeOOBaHWM — 3anava
HETpUBHANbHAS. [ MAporeosorndyeckue ycloBUS — OJHA U3 BaXKHEHUIINX
XapaKTEePUCTUK IUIOLIAJIKK, BBIOPAHHOM IS CTPOMTENLCTBA MOA3EMHOTO
rapaxa. [lom3eMHBIE BOABI M COCTaB T'PYHTOB MOTYT OTPaHUYUTH TIIyOWMHY
3aJI0KEHUS U YCIOKHUTB TPOIece cTpouTeibcTBa. K Tomy ke mro0oe KpyrHoe
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COOpPYKCHHE CaMO BJIMSCT Ha MO3EMHBIA BOJIOTOK, U MPUXOJMUTCS YUYUTHIBATH
BIIUSTHUE CO3/1aBaeMOro rapaxka Ha (YHIAMEHTHl OKPY)KAIOIIWUX 3TaHHUH.
Hambomee »>(QQeKTHBHEIM BapHaHTOM pEIICHHUs MPOOJIEMBI  SBISACTCS
CTPOHTEIECTBO «CTEHBI B TPYHTEY.

I[Ipy  NpPOEKTHPOBAaHWHM  YYUTHIBAIOT W T'PaOCTPOUTEILHBIC
OTpaHWYCHHUS, B YAaCTHOCTH — OXPAaHHBIC 30HBI MaMATHHUKOB apXHTEKTYPHI,
Pa3IUYHBIX KOMMYHUKaMA U T.M.BMecTe ¢ TeM HEoOXOJMMO BBITIOJTHEHUE
TpeOoBaHus Mo obecneucHUIO 10-MUHYTHOHN MEMIEXOAHON MOCTYMHOCTH JUIS
BJIaJICNbIICB aBTOMaIINH. Hanbosiee ClI0XKHOM 3a7aucit sSBISETCS YCTPOUCTBO
MOJI3EMHBIX CTOSIHOK B JKHJION 30HE M 1o noporamu. Co3laHue MoA3eMHBIX
rapaxkeil Ha MPUIAOMOBOM TEPPUTOPUH JOIMYCKAETCS TMOJA MpOe3JiaMu,
OTKPBITBIMH aBTOCTOSIHKAMH, CITOPTHBHBIMH IUIOMIAAKaMH. B 3ToMm ciydae Ha
MEPBBIA TUIAH BBIXOTUT OOCCIICUCHHE CAHWTAPHBIX HOPM. PaccTosHUSA OT
MOJI3EMHBIX rapa)kel JI0 KMIIBIX JOMOB, OOIIECTBEHHBIX U a/IMHHHACTPATHBHBIX
3MaHuld He HOpMHPYIOTCsS. OJHAKO HEOOXOIUMO BBIIEP)KHUBATH CaHUTAPHBIC
pa3phIBEI OT MECT BBHIOPOCOB 3arpsI3HAIONINX BEIICCTB M MCTOYHUKOB IITyMa.
Cornacno CanlluH 2.2.1/2.1.1.1200-03, paccTosiHuE OT Bbe3la-Bble3ga U OT
BEHTHJIALIMOHHBIX IIAXT J0 3THUX 3JaHHA JOJDKHO COCTaBJIATH HE MeHee 15
MerpoB. IloasemHbIl rapax, OpraHU30BaHHBIM HENOCPEICTBEHHO IO,
Mpoe3Kel YacThio, — BeChMa YA00CH, OJHAKO TpeOyeT OOJBINUX 3aTparT Ha
YCHJICHHE HECYIIUX KOHCTPYKIMH H TOKPBITUS. ODTH 3aTpaThl OyayT
OTpaBJaHbl MIPU HAIMYUU HECKOJBKUX TOA3EMHBIX sipycoB. Ilo-HacTosimeMy
MacCOBBIM CTPOUTENILCTBO TMOJI3EMHBIX Tapa)Kedl CTalo C TMOSBICHUEM Ha
pPBIHKE HOBBIX CTPOMTENBHBIX TEXHOJOTHH M MaTepualioB, KOTOpbIE
3HAYHUTENEHO CHU3WIA CTOMMOCTD Pa0OT M YMEHBIIIHIIH TPYA03aTPaTHI.

Co3naHne BBHICOKOKAYECTBCHHOW IMUTOBOM M TOHHENBHOW OMANTYyOKH
ceano MPUMEHEHHE MOHOJHUTHOTO JKEIe300€TOHA MPH CTPOUTEIBCTBE CTEH
MOJ3EMHBIX MApKOBOK OJHUM W3 HaWOOJee YacTO HCIOJB3YEMBIX PEIICHH.
MOoOHOIUTHBIE JKeNe300eTOHHBIE KOHCTPYKIIMH JOCTaTOYHO JEmeBBl. X
MIPEUMYIIIECTBOM TAKXKE SIBJISIETCS BO3MOKHOCTH CTPOUTEILCTBA B CTECHEHHBIX
ycioBusx. Mcmonp3oBaHue TAKUX KOHCTPYKIIMHA MTO3BOJISIET CTPOUTH MAPKOBKH
¢ mapaMeTpaMu (CeTka KOJOHH, BBICOTA 3Ta)ka), TOYHO COOTBETCTBYIOUTUMH
rabapuTaM MeCT XpaHeHHs | Tpoe3loB. [IPpUMEHSIOTCS W TOTOBBIE
XKeJle300eTOHHbIE KOHCTPYKIIMM, OJHAKO WX HCIOJb30BaHUE 3aTPYIHICTCS
MaJbIM BHIOOPOM BapHaHTOB IUTUT, MOAXOMSNIUX MO MOAYIIO M TEXHUUYESCKUM
napaMmeTrpam sl CTPOUTENIbCTBA IMOA3EMHBIX CTOSHOK. [loibl Mmoa3eMHbIX
rapaked CeromHs 4Yamle BCEr0 YCTPaWBalOT OCTOHHBIE C YIPOYHEHHBIM
BEPXHHUM CJOEM WIM C MAacTUUYHBIM HaJIMBHBIM NOKpbITHEM. [IpeumyiiectBa
TaKHUX IOJIOB: MPOCTas TEXHOJIOTHUS, HU3KUE TPYJ03aTpaThl, BHICOKAs yAapo-,
BOJO- U MAacCJIOCTOMKOCTb, OTCYTCTBHE IMbUIM — CAETANIN UX HUCKIIOYUTEIBHO
MOMYJSIPHBIM  pelieHrueM. [IepeKphiTHS TOA3EMHBIX rapaxeii MOryT OBITh
OaJIOYHBIMM WJIA MOHOJUTHBIMA. B  mepekphITHAX OaJOYHOrO  THIA
WCTIONB3YIOT ~ CTajdbHBIE WM JKeJde300eTOHHble  Oanku  (purenn).
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JKene3zo0eToHHBIE pUTEN PAMOHAIBLHO MPUMEHITh B KAPKACHBIX CTOSTHKaX C
JKeIe300€ TOHHBIMHM KOJIOHHAMHU W HEOOJBITUMH MPOJETaMHu. MeTaimaecKue
OaJIK¥ TTO3BOJISIFOT MTEPEKPHIBATH TOPA3a0 OOJNBIIUI MPOJIET U MPUMEHSIOTCS B
KapKacHBIX 3/IaHUAX — KaK C KEJe300€TOHHBIMH, TaK M C METaTHICCKUMHU
KoJOHHaMHU. IlepekpbITHsl 10  CTaNbHBIM  OajgKkaM  OCYIIECTBIISFOTCS
OonpIiepasMepHBIMA U MEJIKOPa3MEPHBIMH  JKEI€300€TOHHBIMU  TUTHTaMHU.
Hcrmonb30Banne TMOCHEAHUX TO3BOJIICT CHHU3UTH TOJIIMHUHY TIEPEKPBITHSA, a
TaKXkKE YMCHBIIUTh CTOUMOCTh CTPOUTEILHO-MOHTAXKHBIX pa0b0T. MOHOJTHUTHBIC
MEPEKPHITHSI KIMCIOT MCHBIIYIO TOJIIUHY MO CPABHEHUIO CO COOPHBIMU U JTAIOT
BO3MOXKHOCTh IEPEKPBIBATh 3IaHUS CIIOKHOW KOH(HUIypanmuud B IUIaHE.
Bo3MO0XHO ycTpanBaTh HAKJIOHHBIE MEXIYSIPYCHbIE IEPEKPBITUS, HA KOTOPBIX
YCTaHaBIMBAIOT aBTOMOOMIM. Takoil BapHaHT MCKIIIOYAET HEOOXOAMMOCTH
CO3aHMSA paMIl, SKOHOMS IUIONIaNb, OJHAKO TIPH HSTOM 3HAYUTEIHHO
YCIOXKHSIOTCS CTPOUTEINBHBIC PA0OTHL

BaxxHOCTh THIAPOM3OIALMUA OOBSICHACTCSA pa3pylICHHEM apMaTyphl
MPY  HEJIOCTATOYHON THApou3oysanuH OcToHa. IlodToMy KadecTBEHHAs
TUAPOM3OJIAIMSA  IMOJ3EMHOI0 Trapaka — JTO BOINpPOC OE30ImacHOCTH |
JIOJITOBEYHOCTH COOpYXeHHs. Kak TmpaBwiio, B TOJ3EMHBIX IMapKOBKax
MPUMEHSIETCS TUTask U MPOMUTOYHAS THIPOU3OJISIIMS CTeH. B mocnennue roisl
MOSIBIISIIOTCST  HOBBIC 3((GEKTHUBHBIC TO0aBKH, 3HAYUTEIHLHO IOBBINIAOIINE
IUIOTHOCTh O€TOHA, HOBBIE THAPOM3OSIMOHHBIE MaTepuajbl U TEXHOJOTHUH,
YTO TPHUBOJUT K YIYYIICHHIO KadyecTBa M CHIDKEHUIO CTOMMOCTH
THJIPOU3OJISIIIUOHHBIX paboT. Cpeau TakuX TEXHOJIOTUH MOXHO Ha3BaTh
WHBEKIIMOHHYIO THAPOU3OJIALIMI0O HArHETAaHWEM BSDKYIIETO Marepuayia B
MPUMBIKAOIUN TpyHT. J[1st €€ ycTpoiicTBa BCE IIMpE MPUMEHSIOTCS HOBBIC
nmoJMMepsl. bolblmoe 3HaYeHWE WMeEeT THIPOU3OISAIMS IehOpMAIIHOHHBIX
mBOB. [IoMUMO BOTOHENPOHHUIIAEMOCTH, YINIOTHEHHUS IIBOB JOJDKHBI 00JIAaTh
BBICOKOH THOKOCTBIO, 4YTOOBI OHH MOINIM CBOOOJHO CJEAOBaTh 34
nepopManusaMu  coopykeHUs. [Ipu CTpOHTENBCTBE IMOJ3EMHBIX Tapa)kel
0co00e BHHMAaHHE yAEIsAeTCS MOXKapHOH 0e30MacHOCTH, YTO B CBOIO OYepeib
oTpaxaercs B 0Ooyiee BBICOKHMX TpeOOBaHUAX K TMpeaelaM OTHECTOHKOCTH
KeJIe300e TOHHBIX IUTUT TIEPEKPBITUH, PUTENIeH, KOJIOHH U CUCTEM BEHTUJISIIUN
u ppiMoynaneHus. OCHOBHOW NPWYMHOW MOTEpH HECyIIeH CIocoOHOCTH
KeJIe300€TOHHBIX KOHCTPYKIMI TpH TIOXKape SBISETCS OBICTPBHIA MPOrpeB
OeToHa ¥ apMHUpYyIOIMX d3JeMeHTOB. OCOOEHHO OTO aKTyalbHO ISt
MOJM3EMHBIX ~ Tapaked, THe  JKeIe300€TOHHBIE  IUIUTHI  MEPEKPBHITUSL
IKCIUTYaTHPYIOTCSI B PEKHME NOBBINICHHON BIAXHOCTH. [lpm 00BEMHOMN
BIQKHOCTH OeToHa Ooyiee 5% moOTepsl HEIOCTHOCTH KOHCTPYKIHHA MOXKET
HACTYIHTh Tocie 5-20 MUHYT Bo3zaeicTBus miamMeHu. OOpa3oBaHUE CKBO3HBIX
TPELIMH BO BJIIAYKHOM OCTOHE — OJIHA U3 CAMbIX BaXKHBIX MPOOJIEM OTHE3AIIUTHI
JKene300€TOHHBIX KOHCTPYKIMHA. EcCIn mpemroTBpaTHTh MOTEPIO0 HECylied u
TETJIOU30JIUPYIOIIECH CIIOCOOHOCTH MOYKHO YBEITUYCHUEM TOJIITUHBI TUTUTHI, TO
3amuTa 6eToHa OT 00pa30BaHMsI TAKKX TPEUIUH BO3MOYKHA TOJIEKO C TIOMOIIIHIO
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JIOTIOJIHUTENBHONH — Terutonzoysinuu.  Kpome  Toro, mnomMuMo — co3laHust
HEO0OXOUMOTO TIpe/iela OTHECTOWKOCTH, CIIEAYET YBEIWYHTH KOIPPHUITUCHT
COTIPOTHBIIEHUS Teruronepenave. CeromHs MpU CTPOUTEIHCTBE Tapakeil yare
BCETO NMPUMEHSCTCS CHCTEMa OTHE3aIIUTHI jkeJe300eToHa Ha OCHOBE IUIUT U3
KaMEHHOM BaThl, KOTOPAs CIIYXHUT OJHOBPEMEHHO M TeTuion3oJsiuuen. [1muTe
13 KaMEHHOH BaThI (HallpuMep, MUPOBOTO JHepa B 001acCTH €€ MPON3BOICTBA
ROCKWOOL) — marepuai, cooCOOHBIH BBIAEPKHBATH TEMIIEPATYPY OKOJIO
1000 rpamycoB, mpu 3TOM HE BBIICIAIONMA B Clay4ae MOXapa TOKCHYHBIX
BeriecTB. CrenMaan3MpOBaHHBIC IUIMTHI W3 MHUHEPATbHOW KaMCHHON BaThI
ROCKWOOL @T baprep obecnieunBaloT OrHECTOHKOCTh MEPEKPHITHI 10 4
yacoB. Kpome TOro, IUIMTBI W3 KaMEHHOH BaThl O0O0ECIEYMBAIOT U
HEOOXOIUMYIO TEIIOM30AINI0. [Ipr 3TOM OHHM YCTOWYUBHI K BO3AECHCTBHIO
BJIard, YTJICBOAOPOAOB M YIOOHBI B MOHTaXe: KPEMATCS K TEPEKPBITHIO
MEXaHHYECKHUM CII0COOOM € TOMOIIbI0 MeTauTHYecKnx aHkepoB IDMS, dto
MO3BOJISIET IPOBOJAUTH MOHTaKHBIE PAOOTHI KPYTIIBIH TOI.

Hns omeHkH ctomMocTH On3Heca B T. MarHutoropcke NMpUMEHEH
MOXOIHEIN moaxon. CpaBHUTENBHBIN TMOAXOM HE MPHMEHSIETCS, TaK KaK B T.
MarauToropcke HET pa3BUTOIO PBIHKA KYIDIH-TIPOJAXH aHAJOTHIHBIX
00BEKTOB, a, CIICAOBATECIbHO, W HeobOxomumou wuHpopmarmu. CTOMMOCTH
MOJ3EMHBIX Tapakel, Tak ke KaK M UX KauyeCTBO M HAJICIKHOCTH, BHICOKH, HO
HeNb3d HE NpHU3HATh, YTO TAKWE 3aTpaThl IOJHOCTHIO ceOs ONpaBIBIBAIOT.
VYcnenrHsle, COCTOSABIIMECS TpaxKJaHe 3HAIOT IEHy CBOEMY BpEMEHH U
KOM(OPTY U MPEINOYUTAIOT PEIIaTh BCE MPOOIEMBbI caMbIiM 3(P()EKTUBHBIM U
HaJIeXKHBIM c1toco6oM. CTOMMOCTh pHoOpeTeHus 1 KB. M MO3eMHOT0 rapaxa
MIPUPAaBHUBACTCS WM OYCHb OJIM3Ka K CTOMMOCTH MPHOOPETEHUsT KBapTHUPHI. B
CBSI3U C ATHM JIFOIA HE TOTOBBI OTJIaBaTh CBOM JICHBTM Ha MOKYIKY "30710TOTO"
rapaxka, I03TOMY 3aCTPOHIIMKA WCKYCCTBCHHO CHIDKAIOT II€HBI, YTOOBI
BEPHYTH YaCTh KATTUTAIOBIOKECHIH.

OpueHTHPOBOYHAS BEIMYMHA PHIHOYHOW CTOMMOCTH | MaIIiHO-
MECTa B rapaxeBMeCTHMOCTBIO 0 200 MeCT Mo CpaBHUTEIBHOMY IOIXOIY
coctapisieT oT 700 Teic. py06. CTOMMOCTh TAPKOBOYHOT'O MECTa Ha 2 MAIIHHBI
MO  OIEHKaM  OJKCIEepTOB  (COTPYJIHHMKOB  areHTCTB  HEJBHIKHMMOCTH
Mar=auToropcka) BhIIlle CTOMMOCTH ITAPKOBOYHOTO MecTa Ha | aBToMOOMIb Ha
30% - 910 ThIic. py0d. OOmUA 00BEM KAIMTATIOBIOKEHUH COCTABHUT MOPSIKA
110 mmH. py6. MecsuHas apeHIHAs IJIaTa 33 MAaIIAHO-MECTO 3THIC.pYyO; 3a
JBYX MecTHOe 6 TbIc. py0. B pacuérax mmanupyercst peanusanust 1o 15 - 20%
rapaxkeid B COOCTBEHHOCTb 10 IieHe | MJH. py0, ocTanbHbIe B apeHe. O1eHka
OM3Heca NOXOAHBIM MOAXOIOM. B KkadecTBe NMpOrHO3HOTO Oepercst mepHon,
NPOJOJDKAMONIUICS [0 TeX TOp, IOKa TEMIBI pOCTa KOMIIAHUU HE
CTabMIM3MpyloTCs, B pacuérax -7 ser. B Poccun HaGmomaercs mepexonHas
9KOHOMHKA, a TAKXKE MPUHUMAas BO BHUMAaHHE YCJIOBUS HECTaOWILHOCTH, TO
CTPOWTH JOJITOCPOYHBIE IIPOTHO3EI 3aTPYIHUTEIBHO.
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CraBKka JUCKOHTUPOBAHUS IPUHUMACTCS PaBHOM OC3pUCKOBOM CTAaBKE
IUTIOC TIpeMHs 32 pPHUCK. B KauecTBe HOMHHAIBHON CTaBKH  BEIOpaHa
CpPeIHEB3BEUICHHAs  TNPOLEHTHAas  CTaBKa  JIOXONHOCTH  oOiwrammit
tdbenepanpHOTO 3aiiMa (OP3) Mo UTOraM TOProB Ha JATY OIEHKH (CPOKOM [0
moramieHuss 6osiee 5 ner). JlaHHBI WHIUKATOpP COCTAaBUJI HA JaTy OIICHKH
8,04% (Uctounmk wuHbopMmarmu: brommereHs ¢oHmoBOoro pbeiHKa baHka
Poccun). [Ipemus 3a puCK BKIIFOYAET: 32 KAYECTBO YIPABICHUS IPUHAMACTCS B
pasmepe 1%; pasmep npemmpusatus 1,2%; ¢uHaHCOBYIO CTpYKTYpy 1,5%:;
JMUBEPCUPUIIMPOBAHHOCTh oOpranm3ammu  1,2%; auBepcuUIUPOBAaHHOCTH
KiaueHTypsl 1,25; mpornosupyemocts npuObieid 2,16. Mroro, pacuérnas
craBka CJ] 16,3%.

Jnst pacyera CTOMMOCTH OH3HEca B IOCTIIPOTHO3HBIH HEPHOJ
(koHEeUHass CTOMMOCTB) OBUT BBIOpaH Meton Monenu [opaona. ITo a3rtoit
MOJIEIM TOAOBOM IOXOJ TIIOCTIIPOTHO3ZHOTO MEPHONA KAMUTATIH3HPYeTCs B
MOKa3aTedd CTOMMOCTH MPH TIOMOIIM CTAaBKH KalWTAU3aINH, KOTOpas
paccuMThIBaeTCS KaK pa3HUIA MEXAy CTaBKOH IUCKOHTHPOBAHUS U
JOJITOCPOYHBIME TEMIIAMH pOCTa. Pacyer KOHEYHOW CTOMMOCTH TIO0 MOJIEIH
T'oprona mpowsBoguTes IO hOpMyIIe:

Il

C = —
np.ocm. (Cﬂ _ 0!)(1+ Cﬂ)—,

r71e:Cyp.oem. — CTOUMOCTB OCTaTOYHAS B TOCTIIPOTHO3HBIN MEPHOL;

YI1,, — uucTtas npuObUIb TOCIETHEr0 T01a IPOTHO3HOTOIIEPHOa;

o - JIONTOCPOYHbIE TEMIIBl  pocTa JICHEe)KHOTO TIOTOKa B
HNOCTHPOTHO3HBIN MEPUOJ, B pacué€Tax MpHHAT paBHbIM 10%.

Jnst  paccMOTpEHHOTO IIpUMepa CTOUMOCTb B IOCTIIPOTHO3HBIN
MEpUOJl C y4ETOM NUCKOHTHUPOBAHHS cOcTaBHT mopsaka 100 muH. py6. s
TOrO, YTOOBI BBIHTH Ha TEPUOJ] OKYNAeMOCTH 7 JIeT HeoOXoammo Jmbo
YBEIMYHUTh apeHJHYyI0 Iuaty a0 3,5-4 Teic. pyO, 1mbO CHU3UTH CTOMMOCTH
ctpoutenbectBa Ha  10%.0OKymaeMoCTh WHBECTHUIIMA  HEBBICOKAs, CPOK
OKYIaeMOCTH OT 7 JIeT, TpeOYyIoTCsl 3HAaUUTeNbHbIe BIOXeHUs — oT 100 MutH.
py0 mipu BMecTuMocTu 200 MammHO-MecT. Kak conuanbHo 3HaYMMBINH 00BEKT,
1enecoo0pa3Ho co PUHAHCUPOBAHHUE PETHOHAIBLHOTO OIOJIKETA.
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KOHIIENT «<HOBOT'O T'OPOJIA» B KOHTEKCTE TEXHUYECKOM
MOJEPHU3ALINUA (KOHEL XIX—HAYAJIO XX BB.)

AHHOTAIHUSA

Jlana XxapakTepHUCTHKa IIOMCKOB MOJIEIM HOBBIX apXUTEKTYpHBIX
(hopM TpagOCTPOHUTENBCTBA EBPONCHCKUMH W POCCHHCKUMH 30[4HMH B
YCIIOBHSX pasBepHyBIIeiics Ha pyodexe XIX—XX BEKOB TEXHHUYCCKOM
MojepHu3anuy. Iloka3aHo, YTO apXUTEKTOPH! MBITAINCH CO3JaTh HE TONBKO
HOBYIO 3CTE€TUKY T'OPOJICKOTO IPOCTPAHCTBA, UCIIOJB30BaTh HOBBIE MATEPHAJIbI
U CTPOUTENbHbIE BO3MOXXHOCTH, HO UM HPEOAOJETh MPOTUBOPEUHS
WHIyCTpHaIm3auy (yTpaTy YeIOBEKOM CBSI3H C MIPHUPOIOH, 3I0pOBOro obpasza
JKU3HH). PackpriTo 00IIeCTBEHHOE MBI)KCHUE, HATIPABICHHOE HA PEaTH3annio
CTPOUTENIBCTBA FOPOJIa HOBOI'O TUIIA — TrOpoja-caaa. AKTyaJu3UpOBAaHO, YTO
ujesl TOBapAOBCKOTO ropojia-cajia OKa3ajlach, C OJHOM CTOPOHBI, BEIUKOM, C
JIpyroil HeocyliecTBUMON yTonHeH, Kak Ha 3amnaje, Tak 1 B Poccun.

KiroueBble ciaoBa: apxXWTeKTypa, YpOaHHMCTHKA, COIHAJIbHAS
UCTOpPHUSA, TOPOI-Ca.

Olokhova O.P.
postgraduate student, department of History, Theory and methods of teaching,
Nizhny Tagil State Socio-Pedagogical Academy

THE CONCEPT OF "NEW CITY" IN THE CONTEXT OF
TECHNICAL MODERNIZATION (END XIX — EARLY XX
CENTURIES)

Abstract

The characteristics of the model searches for new architectural forms
of urban development by European and Russian architects under unfolded on
the XIX—XX centuries, technical modernization. It is shown that the
architects tried to create not only a new aesthetics of urban space, new
materials and construction opportunities, but also to overcome the
contradictions of industrialization (loss of human connection with nature and a
healthy lifestyle). Discloses a social movement aimed at the implementation of
a new type of construction of the city — Garden City. Actualized the idea of
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Howard garden city was, on the one hand, the great, the other unworkable
utopia, both in the West and in Russia .
Keywords: architecture, urban studies, social history, the garden city.

YpOaHW3aMOHHBIE TIPOLIECCHI, BBI3BAHHBIE OYPHBIMH TEMIIAMH
WHAYCTpHATU3allii, WHUIMUpoBaIK Ha pyOeke XIX—XX BB. B AHIUIUH,
T'epmannu, CIIA, ®pannun, Hugepimangax u Apyrux CTpaHaX TBOPYECKHE
MOUCKH MOJEIH «HOBOrO Topoja». HMHaycTpuammsamuss B KadyecTBE
MPOTUBOPEUHS TEXHUYECKOTO Mporpecca Hecsla Pe3Kyl yTpaTy CBSI3U MEXKIY
YeJOBEKOM M IKMBOW IPUPONOW, 3arps3HEHHE BO3AyXa U TPYIIOOHI.
ApPXUTEKTOpPBI BKIIOUYMINCH B CO3JJAHUE NPOEKTOB I'OPOAOB, KOTOPHIE MOTIU
OBl coelMHHUTH B cebe MpeuMyllecTBa ropoja M JEPEeBHH. 304HUM HOBOTO
WHIYCTPHATIBHOTO TOPOAA MPEICTOSIIO PACCENNUTh OTPOMHOE YHCIO JIFOACH,
chenath OKWIbE  (QYHKIMOHANBHBIM, MAacCOBBIM, HO H  YIOOHBIM,
KoMpOopTadenpHBIM.  JTO  TpeOOBajJO  NPUHIWIMHUAIBHBIX  W3MEHCHHH
TIPHUHITAIIOB TPaJOCTPOUTEIHCTBA.

CBOii THIT HOBOTO >KHJIMIIA CO3/1al OCITBbIMHCKUI apXUTeKTOp BHKTOP
Opta (1861—1947). OH mocTpoua TOPOACKOH goM — ocoOHsIK Taccens B
Bproccene, B KOTOpOM HPOCTPAHCTBO NEPBBIX STakeil NPOCMaTPUBAIOCH
HackBo3b. Jlom Ha ynuue ne TypuH npencrasisii coOoW NepBbId citydaid
NPUMEHEHHUS IPUHIIUIIOB «HOBOTO MCKYCCTBa» B 00JacTh apxXxUTeKTypbl. OpTa
co3/1alI COOpY)KEHHUEe, HauaBlIlee JIMHUI0 «MOAEPH», B 1893 roxy, xoraa emie He
CYILIECTBOBAJIO HUKAKUX IIPU3HAKOB HOBOM €BPONEUCKON apXUTEKTYPHL.

Jpyroii BapuaHT TOPOACKOTO JKWJIbS TIPEACTaBMJI HEMELKHX
apxurekrop u3 ['amOypra Ilerep Bepenc (1868—1940). On ObuT mpHUTIAIEH
HeMenkuM MerieHaToM OpHctoMm Jlrogeurom ¢on I'eccenom B 1899 romy B
COCTaB KOJIOHWH XyIOKHUKOB M apXUTEKTOPOB Oim3 ropoaka Jlapmimmranra ¢
[ENBI0 3aCTPOHKH IMOCEJICHHsS HOBOTO o00pa3ma. Molomoil apXuUTeKTOp B
KadecTBE YIOOOHOTO JKWIbS TMPEUIOKMI ABYXITAXKHBIH JOM-KOTTEIXK, C
MPOCTOM MIAHUPOBKOM. JIOM BOIUIOIIAN CTPOTUIN CTUIIb )KU3HHU.

HawnGonpiieid momynsapHOCThIO B Hadale XX BeKa, KaK Cpeau
CHENHANNCTOB, TaK W CPEeIN MIMPOKHX KPYroB OOIIECTBEHHOCTH, MOIyUHIIa
Teopusi Topoja-caga ODbeHmzepa [oBapma (1850—1928). B 1898 roxay
aHTIIMHACKUNA dKOHOMHUCT B KHure «['opoma-cambl Oyaymiero» coszmain oOpa3
WI€aTBHOTO TOPOAa, T/AE JIIOIH KHUBYT B TapMOHHH ¢ npupojoi. B 1902 roxy
kHura [oBapma ObUIa TepeBelecHA HAa PYCCKHHA S3BIK. ABTOp Ipejarain
MPUHLMIIHAILHO HOBBIE CXeMbl rpagocTpoutensctBa. [lnan ['oBapaa umen u
COLIMANBHYIO TIOJIOIUIEKY — Je3ypOaHHCTUUECKOE pacCelieHHEe B ropojiax-
cajax OBLIO HAMpPABICHO MPOTHB HEYCIOBCYCCKUX YCIOBHHA JKU3HU B
KPYIHEUIINX €BPONEHCKUX ropoAax ¢ UX CKYYEeHHOCTBIO, aHTUCAHUTapUEH U
MPOYUMH TOPOKAMH.

T'oBapmoBckuii ropoj-caz mpeamnoJiaran IpeKpaneHue pa3BUTHS
TOPOJIOB B HAINPABICHUH KPYHMHBIX METAINOJIICOB, CTPOHTEIHCTBO HOBBIX M

93



pa3OMBKY CTapbIX NPOMBIIUICHHBIX TOPOJOB Ha IIOCENICHHS C PaJHalIbHO-
KOJIBIICBOW TUIAHUPOBKOW M HaceleHHWeM B 32 ThICAYM dYelloBeK. M3 obmieit
IUIOIIAIN Topoaa-cana okoyio 240 TeKTapoB OfHA IIecTas J0JDKHA Oblia OBITH
TpeIHa3HaueHa U1 TOPOJCKON TEPPUTOPHUH, OCTaIbHAS IUIOMIAh OTBOIMIACH
MOJ  CENbCKOXO3SHCTBCHHBIE  KyJIbTYPBI,  Cambl,  OTOpPOABl.  OJTOT
CeNbCKOX03AUCMEEHHbI NOAC, TI0 TIPOCKTY, SIBILUICSA PE3epBYapoM YHCTOTO
BO3AyXa Ui COOCTBEHHO Tropona. [opon 3acTpamBalicsi ABYXSTaKHBIMU
OJTHOCEMEMHBIMU JoMaMu ¢ ydacTkoM. Ha ropoackoil Teppuropuu, 6 yenmpe,
pacnionaraicss OOJBIION KPYIJIBIH LBETHUK M OOLIECTBEHHBIC 3JaHMS:
TOPOJCKOU COBET, Tearp, My3ei, OonbHUIA. BOKpyr 3TuUX 3IaHUA
pacnonarajics LEHTPAIbHbIM IapK, OKAWMICHHBIA C BHEIIHEH CTOPOHBI
CTEKJITHHOH ranepeeit /i MporyyoK, B KOTOPOH pa3MemaroTcs 3uMHHN caj 1
MarasuHbel. CpemHss KOJbIIEBas MAarucTpalb TakXkKe IMpeAcTaBiLuIa coOOU
MIUPOKUN KOJBIICBOH IapK, B KOTOPOM pa3MEIIAJHCh IKOJBI, HEPKBH U
3MaHUs KYJIBTYPHOTO Ha3HAUCHHA. 30HA NPOMBIULIEHHBIX NPeOnpusmull
pa3MeIaNnch Ha CTBIKE CETUTEOHON U CeTbCKOX03IHCTBEHHO 30H.

Wneu IN'oBapaa HanuM MMPOKHUA OTKIMK B apXUTEKTYPHOU MPAKTUKE
B caMbIX pa3nuuHbIX cTpanax EBpombl. B 1900 rony ucnaHckuii apucTokpar
D. T'yanp yBHEKCsA IUIAHOM KYJIBTYpHOIO MpeoOpa3oBaHusi oOmiectBa. OH
3agyman nocmpoums Ha  okpaune bapcenonvt  «eopoo-caoy. Jlns
CTPOWTENBCTBA OH MPUBIEK apxurekropa AHToHHMO ['aynu. IIpoekt oxa3zancs
HEBBITOAHBIM M OBUT peaan30BaH, KaK apXUTEKTypHBIH aHcamOmp [lapka
I'y>1b. ApXHUTEKTOp CMENO HCIOJIb30BajJ CaMble COBPEMEHHBIE MaTepHalbl:
spKas KepaMHKa, [IBETHOE CTEKJIO, KAMEHHbIE L[BETHI, ()OHAPH, OATKOHBI.

B wnayane XX Beka BO3HUKAET LEJIOE HANpaBJICHUE HOBOM
ApXUTEKTYphl (COCOMHEHUE WCKYCCTBAa, TEXHUKH W HayKH), KOTOpOe
peanu30BEIBAIO BrICIIee apXUTEKTYpHOE M XYyJ0KECTBEHHO-TIPOMBIIIICHHOE
yamumie B Beiimape (Cakconmst) — «bayxay3» («lom ctpoutenscTBay). B
«bayxay3e» OBUIM TIOATOTOBIICHBI BEIMKHE MacTepa THIIOBOIO MacCOBOTO
CTPOHTENIECTBA, OJIOKHUBIIUE HAYAIO Pa3padOTKaM CEPHIHOIO IPOU3BOACTBA
TOPOJICKOTO XMiIbi. ApxuTekTopbl «bayxaysza» Bamptep I'pormmyc (1883—
1969) u Xannec Meitep (1889—1954) mocTpounn KOMIUIEKC 3/aHUN B
HeOompmoM ropoake Jleccay, 3atem ['pormmyc 3aHsuICS apXUTEKTypHOU
npaktukoil B bepimue. C mpuxomom Biactu HamucetoB B 1933 roxy, I'ponmyc
SMHUTPHAPOBAT B AHIJIMIO M BHEC SJIEMEHTHI «HOBOTO T'OPOZa» B AHTIHHCKYIO
APXUTEKTYPY.

3ajaya co3qaHusl HOBOM apXUTEKTYphl TOpoja-caja Jierja B OCHOBY
TBOpUYECTBAa (PAHILy3CKOTO apXUTEKTOpa, MHoHepa MojiepHu3Ma Jle KopOiosbe
(1887—1965). 3manust mo ero mpoekram ObutH mocTpoeHsl B LlIBeiinapuu,
Opanuuu, Tepmanun, CIIA, Aprentune, Snonuun, Poccuu, Wuauwy,
Bpasunuu. bonbmoe Bnusinue Ha Jle KopOro3be okazana coBmecTHast pabora ¢
ITerepom bepercom m Banberepom I'pormmmycom B bepnune. Jle Kop6ro3zbe B
1914 rony, coBMecTHO ¢ umxeHepoMm M. Jl1o0ya, paspabortan mpoekT «Jlom-
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HHo», kak THUIIOBOE XWIHIIE «HOBOTO TOpoAa» — 3TO JIOM C siueHKaMu,
CTaHIAPTU3UPOBAHHBIMH, KaK KOCTAIIKH TOMAHO. JTO OB MIEPBEIA B HCTOPHU
30/[9€CTBA MPOEKT KapKaCHOTO JIOMa IS CEpUIHOTO Mpom3BoACTBa. [IpakTrka
3TOr0 TIPOEKTa TMOJy4yWia pa3BUTHE B IUIaHe mnepecTpoiiku [lapuxa,
pa3paboranHoM B 1925 romax, B «ropomax-camax» JIeexke u Ileccake, Omm3
Bopmo B 1926 rony.

B 1928—30 romax Jle Kop6ro3be coBepit Tpu moe3aku B Poccuto.
OH Bctpeuancs ¢ Anekcanapom TaupoBeiM, BceBonomom MeliepxonbaoM,
Cepreem OJi3eHIITEHHOM, BOCXHIIAJICS TBOpYecKoW aTmocdepoil B cTpaHe.
EMy HpaBMIIOCH TBOpYECTBO apXWUTEKTOPOB: OpaTheB Jleonuma um Bukropa
Becuunbix, Mouces ['un30ypra, Koncrantuna MeibHUKOBA.

CBoit BKJIaa B ulel0 «ropojaa-caga» BHEC amepukaHer Opauk Jlnoiin
Paiitr (1867—1959). Ilpoekt «Jloma mpepuii» Ol pazpadoran uMm ¢ 1900 mo
1917 rompl B paMKax KOHIICTIIUH «OPTraHUYECKOW apXUTEKTYphI», HACAIOM
KOTOPOM SIBISIETCSI LENOCTHOCTh U eAMHEHUE ¢ npupojoid. ITo mHenuto Paiita,
dopMa 3maHWA [OIKHA BBITEKATh HE TONBKO W3 €ro (pyHKIHMOHAIBEHOTO
Ha3HAUCHMS, HO W W3 YHUKAIBHBIX YCIOBHH CpeAbl, B KOTOPHIX OHO
BO3BOJIUTCS U CYIICCTBYET.

B 1903 romy Obuta opraHuM30BaHa aKIMOHEPHAs KOMIIAHUSA IIO
CTPOUTENLCTBY IMepBoro ropona-caga B 55 kM ot Jlonpona — JleuBopca.
JleuBopc cTaHOBHTCA 00pa3IOM IEIOTO TPATOCTPOUTEIHHOTO HANpaBIICHUS,
PEBOTIONMOHHOTO HAa TOT TEPHOA IO COLHAIbHO-OPTaHU3AIHOHHOMY
conepxannio. OHAKO COIMAIbHOE COAEPIKaHNEe HOBOT'O TOPOJAA peaji3alru B
3TOM MPOEKTE HE HOIYIHIIO.

B 1904 rony u B Poccuro npunna unes ropoga-caga J. ['oBapna. B
1911 romy ero xHura ObUTa TIepeBelicHA Ha PYCCKHU s3BIK, a B 1912 romy
Beimuia kHura B. H. Cemenosa (1874—1960) «bmaroycTpoificTBO TOPOIOBY.
OT0 OBLT MEPBBIN TPY/ PYCCKOTO apXUTEKTOPA, MOCBANICHHBIA «HICATEHOMY»
ropony, rae ObutH chOPMYITUPOBaHEI TpeOOBaHUS K IUIAHUPOBKE H
APXUTEKTYPHO-TIPOCTPAHCTBEHHON OpraHM3aliy YIul, Iuiouaael, napkos. B
1913 roxy B IletepOypre Obio co3gano «OOIIECTBO TopoaOB-caioB». K
3TOMy BpeMeHH moaobHsle «OObmecTBa» yxe O0bun B Arrmmu (¢ 1899), B
T'epmarnn (1913). B 1913 romy co3maércss MexmyHaponHas ¢enepanus
XHWJIMIHOTO Jela W IPagoCTPOCHUS, MPE3UAEHTOM KOTOPOTO 10 CMEPTH ObLI
9. T'oBapa.

B Poccun Tpancdopmanus roBapIoBCKON uieH, mo HaOmroaeHuo M.
I MeepoBuua, mnpousomna HE B COBETCKOE BpeMs, a B cpene
JIOPCBOJIOIIMOHHBIX  apXUTEeKTOpoB.  CyIIHOCTE  WAEH  3apyOeiKHBIX
APXUTEKTOPOB 3aKIIIOYANIACH 6 KOLIEKMUBHOM Xapakmepe coOCMEEeHHOCU Ha
3eMAI0 U HEOBUINCUMOCMb  20pPOJCAH U 8 CAMOYNpAGIeHUU dicumernell,
cobocmeeHHuKo8 dcunvs. 1IpOeKTbl POCCUUCKUX TOPOJOB-CAJOB C TOPOAOM-
cagom O. ['oBapaa poJHWIN TOJIFKO BHEIIHUE YEPTHI, HO HE OPTaHU3allMOHHO-
ynpaneHdeckue. B Poccun ropoa-cag mon Puroit (apxurekrop A. K. Enm),
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nocénok-can Hukomnbckoe 0113 Mockssl (apxutektop A. A. Becnun), ropona-
caapl ox IleTepOyproM W Ipyrue CO3MAOTCI Oe3 00pa308aHUs HCUTUUHOSO
mosapuwecmasa, enaoeavyem 3emau gblcmynaem 2opoockas ynpaga. Co3nanue
MOCEIEHUs]  CBOAWMJIOCH HE K OOBEOUHEHHIO MAIOMMYIINX, a K
«KOOTIEPHPOBAHUIO JIENBIIOB M BIICKIO 3a COOOW CIIEKYISIHIO 3eMEIbHBIMU
yYacTKaM¥, HH3KOOIUIAYMBaeMble pabodre W MEJKHE TOPOJICKUE CITy)Kallue
HE TIOTIAJaiil B TIOOOHBIE «TOBapUILIECTBAY; MHOTHE TOPOAA-Calbl CTPOWIHCH
BO3JIE IIPEANPUATHH, C 1IebI0 oOecreueHnsl UX padovell CUIION; JKWINILE B
rOpo/ie He MEePEX0IUII0 B COOCTBEHHOCTh paboyero.

B. H. Ceménos, I'. JI. Hdybemup u napyrue unensl «OOmecTBa
TOPOJOB-CAZIOB» MEpPEeHEeCIN HACI0 Topoja-caja Ha COBETCKyI0 MouBy. OHu
HaJIesIMCh, YTO COBETCKAas BIACTh YCTPAHUT HEIOCTAaTKH JOPEBOJIOIMHHBIX
MOCeJICHUH, CO3IacT TMOUIMHHBIE Topona-cagsl ¢ KoMpopTabenbHBIMU
JOMUKaMHU KOTTECIDKHOTO THIIA M YYACTKAMH 3€MJIHM JUIS Pa3BeIeHHS caia U
oropona.

OmHAKO COBETCKOE TPaIOCTPOUTEIBCTBO, KaK U B JOPEBOIFOIIMOHHBIH
MepUo, MPEIIoNarajo Co3JaHhe HCKYCCTBEHHBIX ToponoB. [ocymapcTBo
caMO pemano, Te CTPOHUTh TOPOJA, KaKoil OH JOIDKCH OBITh BEIHYHHBI,
CKOJIBKO JIOJDKHO OBITh KHHOTEaTpOB, CTOJIOBBIX, Y4YeOHBIX 3aBe/ICHHH,
MarasuHOB U T. II.

IIpuunHbl «cMepTH» UIEU FOPOAOB-CaZ0B B IEPBOM mMojoBUHE XX
BEeKa JOJDKHBI CTaTh TEMOH CIIEHHAIBHOTO WCCIIEAOBAHUS COBPEMEHHBIX
ypOaHHUCTOB.
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MHIPOBJIEMBI INOJHOINEHHOT'O ®YHKIIMOHUPOBAHUA
JIEBOBEPEXXHOTI'O JBOPIA KYJIbTYPbBI B I'OPOJIE
MATHHUTOI'OPCKE

AHHOTAUUA

B craTthe paccMaTpuBaIOTCS 3TAMbl SKCILTyaTalluy OJJHOTO U3 JIYYIIUX
ancam6uieit Couropoza — KOMIUIEKCAa 3JaHUM IpaMaTHYECKOTO TeaTpa HM.
A.C. Ilymkuna u JlBopua KynbTypbl, mocTtpoeHHoro B 1938 romy u
NPU3HAHHOTO TAMSATHHUKOM AapXUTEKTYphl PETHOHAJIBHOTO 3HAueHHs. B
JIOBOGHHOE W TIIOCIEBOCHHOE BpeMs aHcamOnb ObLT  KyJIbTYPHBIM U
ApXHUTEKTypHBIM LEHTPOM JIeBOOEpEeXKbsi M Bcero ropoga. B mociennume
TPUALATH JIET OKCIUIyaTalliM TOCTENEHHO YHUUYTOXKEHBI CBOEOOpa3HbIe
3eJIeHbIe Teppachl HAPYKHOTO MPOCTPAHCTBO BXOHOTO y3J1a B TEATPAILHYIO U
KIyOHYIO 4YacTH, Ha TEPPUTOPUHM KOTOPBIX pasMelIeH IPOJO0BOIBECTBEHHBIH
peIHOK. Bce 3T0 3HaumTenpbHO 0OETHAET apXUTEKTypHBIH OOJHMK OJHOTO U3
JYYIIUX TAMSATHUKOB TOPOJA.

KiroueBble cjI0Ba: MaMATHUK apXUTEKTYPHl TOCTKOHCTPYKTHBU3MA,
W3MEHEHHS B TEHEPAJbHOM IUIaHE W BHEIIHEM OOJHKe, MpOoOIeMBl
9KCIUTyaTaIlHH.

Baryshnikov Y.G.

associate professor, department of Architecture, Institute of Construction,
Architecture and Art, Nosov Magnitogorsk State Technical University
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PROBLEMS IN FULL FUNCTIONING OF LEVOBEREZHNIY
CULTURAL CENTER IN MAGNITOGORSK

Abstract

The article considers exploitation stages of one of the best ensembles
of Social city — complex of A.S. Puchkin drama theatre and the Cultural
Complex, built in 1938 and is recognized as a monument of regional
architectural heritage. In pre-war and post-war time, the ensemble was a
cultural and architectural center of the left river bank area and the whole city.
During the last thirty years of exploitation there were gradually destroyed the
unique green terraces of entrance space to the theatre and club sections, where
the food market is currently located. All this considerably impairs the
architectural appearance of one of the best monuments in the city.

Keywords: monument of post-constructivism architecture, changes in
the master plan and appearance, exploitation problems.

IIpuopurer 0011ECTBEHHOTO HaJl JINYHBIM OBLT B
MOCJIEPEBOIIOIIMOHHOE BpEMs HE TOJBKO JIO3YHIOM, AeKJIapaliei, Ho U Halleln
0COOEHHO IIOJTHOE BOIUIOLICHHWE B IUIAHUPOBOYHON OpraHusanuu, Habope
MOMEIIEHUII M TpPajOCTPOUTENHHOM 3HAYEHHH OOIIECTBEHHBIX 3IaHHH.
[ToTpeOHOCT B  HOBBIX PEBOJIOLMOHHBIX  (hopmax 00I1IeCTBEHHOI
JIEATENBHOCTH  (JTUTepaTypHbIE JUCIYTHI, OOIIECTBEHHBIE OOCYXKICHUS,
MUTHHTH, CJIE€THI W YECTBOBaHHS IICPSIOBUKOB IPOM3BOJICTBA, OOpbda C
HETATHUBHBIMH SIBICHUSAMH B OKH3HH) CIIOKWIACH €IIe MO0 TOSBICHUS
MPUCTIOCOOIEHHBIX ISl 3TUX IeJel CIeNWaIbHBIX MMOMEUICHHUN, 3JaHuld U
coopyxeHuid. [lepBoHauasbHO 3TH (YHKIHMH OCYIIECTBISIINCH B KPacHBIX
yToJIKax 6apakos, 3a0pOIIEHHBIX 3aBOJICKHX MOCTPOMKAX,
NepeoOOpYIOBaHHBIX ~ KYJIBTOBBIX 3#aHHMAX. CTpOMTENBCTBO KIIyOOB —
«LEHTPOB  MAacCOBOH KyJIbTYPHO-TIOMUTHYECKOH paboOThD» — HAYaJoch BO
BTOpO# monoBuHe 1920-X TOI0B.

HasBanue JlBopel] HOCHIIO BHAdajge SMOLMOHAIBHBIN XapakTep, HO
3aTeéM CTall0 CTaTyCHBIM UMEHEM MHOTOOTPACIEBBIX KITyOHBIX yUpeXICHUH,
PaCTIOJIOKEHHBIX B KPYIHBIX TOpoJax ¥ TNPHHAUIEKANNX KPYITHBIM
OPOMBIIIJIEHHBIM ~ NPEANPUATUSM  —  «TUTAaHTaM  COLUMAIUCTHUYECKOU
UHAYCTPHI».

Oo6mectBennbie 3aanust 1920-x 1930-X r0/10B MBICIIHIIUCH KaK TE€aTPhl
MAacCOBBIX AEHCTBUI, pa3BOpauHBAIOIINXCSI OJHOBPEMEHHO WU MONEPEMEHHO
BHYTPH M BOKpPYI 34aHHs, 4TO TPeOOBaJO CIEHHAIbHO OpPraHHU30BaHHBIX
npoctpaHcTB. [Ipu mpoekTHpoBaHMHM KIYOOB M pabOYMX JIBOPLIOB YacTo

99



IpeUIarajJoch yCcTpauBaTh OalKOHBI, C KOTOPBIX OPaTOpPhl MOTIH OBl
oOpamarbess K METHHTYIOIIAM | JeMoHcTpaHTaM. COBETCKHE TPEATIPHUSTHS B
OTIIMYUHM OT KAMUTAINCTUIECKHX HEe OBUIM YHCTO MPOM3BOJICTBEHHBIMU
obpazoBanmsiMA. [Ipon3BoACTBO Ha HUX OBUIO HEPa3phIBHO MNEPEINIETCHO C
MOJ/Iep’)KaHUEM YCIIOBHHM KM3HH PaOOTHHKOB M HICHOB HX CeMei. IJTo
MepervieTeHue, HAyIiee BUAUMO OT THICSYENIETHEW POCCHUICKON Tpaauliu
OOIMHHON JKM3HH, NMPOYHO BOILIO B KOJUICKTHBHYIO INAMATh M MacCOBOE
CO3HaHUE U TOIY4HIIO COBpPEMEHHOE  Ha3BaHUE  «COLMaJbHAas
HarpasJeHHOCTbY». U ceifyac cymiecTByeT ecTecTBEHHBIH 00MeH MeTadopamuy,
OTpaXKarolIMMH CBSI3b MPOU3BOJACTBA M YUPEIKICHUI KYJIbTYpPhI: CIIOPTHUBHBIN
KOMIUICKC HJIM TeaTp Ha3bIBAIOT «KYJIBTYPHBIM KOMOWHATOM», CAHATOPHU U
JIoMa OTAbIXa — «(habpuKaMH WM [IEXaMH 310pOBbs» [3].

Bce 93T OCOOCHHOCTH €CTh B AapXHUTEKTypHOH  OpTraHU3AIlNH
ancamoOis npamarudeckoro tearpa uMm. A.C. [lymkuHa 1 J[Bopma KyJbTyphI
MetaryproB (1935— 1938 rr., apx. Il. bporaukoB u M. Kymosckwuii) B
MarauToropcke. AHCaMOJIb PACIIONIOKEH Ha CTHIKE 1-0T0 M 2-0T0 KBapTaliOB
Comropoma B MecTe IepecedeHHs TJIaBHBIX MAarucTpaieid JeBOOECpEKbS.
[ImaHupoBOYHast opraHmW3amus aHcaMOJsd HAMOMHHACT IUIAHUPOBOYHYIO
OpraHU3aIlI0 M3BECTHOTO B TO BpeMs JIBopma KyibTypsl Ilponerapckoro
paifioHa B MOCKBe, IOCTPOCHHOTO IO IPOEKTY apXUTEKTOpPOB OpaTbeB
Becuunbix B 1927 — 1932 rogax [4]. Ecnu 3T0 3maHHME OTHOCAT K
KOHCTPYKTUBU3MY, TO aHCAaMOIb B MarHUTOTOpCKe OTHOCAT K TEPHOAY, AJIS
KOTOPOTO XapaKTEepHO HCIIOJIb30BAHUE YIPOUICHHBIX (DOPM KIACCHKH B
IUIacThKe (pacagoB M HMHTEPHEPOB NPH COXPAHEHHH CIOKHOM B OCHOBHOM
ACCHUMETPUYHON  KOMITO3WIIMM  BHYTPEHHETO  IPOCTPAHCTBA,  XOPOIIO
CBSA3aHHOTO C MHOTOCTOPOHHHM  COJICpIKaHHEM TeaTpalbHO-KITyOHOTO
KOMILIIEKCa.

HapyxHO€ TIpOCTpaHCTBO TIepe TIIaBHBIMHU BXOJaMH B TE€aTPAIBHYIO
U KIyOHYI0O 4YacTH BKIIOYaeT OOMMPHYIO IUIOMIAKy, OTPaHHYCHHYIO
(dacamamu 37aHWA W 3C€NCHBIMH HacaxaeHWsMH. K 3Tol muromanke,
o0Oo3Hauaromeil CcBOeOOpa3HBIf aBaHBXOA C JBYX CTOPOH HPUMBIKAIOT
MapagHble Teppachl C IOATIOPHBIMU CTEHKaMH, (OPMHPYIOIIMMHU «3€JICHOE
dotiiey» ancam6st (Puc. 1a). [llupokuii TOP>KECTBEHHBIN MOPTAT BXOAa B T€aTp
BEZIET B OOIIMPHBII BECTHOIONb C KyllyapaMH, HETIOCPEICTBEHHO CBA3aHHBIMHU
CO 3PHUTEIHHBIM 3a7I0M. AHAIOTHYHYIO CXeMy UMEeT U 2-0H 3Tax, rae doie u
KYJIyapsl CBsI3aHBI ¢ OQJIKOHAMH 3PUTEIBHOTO 3alla. B ypoBHE ¢oiie 2-0ro
JTa)ka TeaTp COEAMHEH C KIyOHOW 4YacThlO JBOpLA  KYJIBTYPBL
CoeIMHUTENBHEIN EepeXoa, K KOTOPOMY MPHUMBIKAECT ABYXITaXKHBIA 00BEM
pecTopaHa, 3aBepIiacTcs BECTHOMOJIEM W MAapajHOM JISCTHHICH B KIyOHOMH
4acTh. ODTOT IUIAHUPOBOYHBIN Yy3€1 SIBISIETCS MECTOM CONPSDKEHUS Tpex
BeTBeil BHelmHero oObema. [IpsIMOYTrOJBHBIA B IIaHE 4-X 3TaXHBIH 00bEM
KITyOHO# YacTH perieH mo anduiagHo-kopuaopHoit cxeme. (Puc.10).
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HecsTku seT 1eBOOEpeXHBIH TeaTp W JBOPEL KYJIbTYpbl ObLIN
KyJIbTYPHBIM IICHTpOM He Tosibko Corroposia, Ho ¥ Bcero ropoga. B 70-e
OBl TPYIIA APAaMAaTHIECKOTO TeaTpa «Iepeexaisa» B HOBOE, HECKOJIBKO
nmepeoOOpyI0OBaHHOE, THUIOBOE  37aHWe KuHOTearpa Ha 1200 wmect B
IIpaBoGepexHOM paiioHe, TIe HEeTOCTABAIO YIPSKACHUN KyIbTypsI [1].

JleBoOepekHBINT aHCaMOJIb C 3TOTO BPEMEHH HE YTPaTHJI CBOCH
OOIIECTBEHHON W KYJIBTYPHOH 3HAYMMOCTH. B €ro moMeIeHHusIX pacioiokeH
my3zeii OAO MMK, yHuBepcanpHas MaccoBas OuOmMOTEKa, padoTaroT
pa3Ho00pa3HbIe KOJJIEKTHUBBI XyI0KECTBEHHOH CaMO/ICATEIbHOCTH, B KOTOPBIX
Ha OecrutaTHOW ocHOBe 3aHiTO cBbime 800 yenoBek. MHOTrHE TBOpYECKHE
KOJIJIGKTHBBI MMEIOT MHOTOJIETHUE TPAJUIMH U HOCAT 3BaHUE «HAPOAHBIX» U
«obpasnoBbix». Hosorii Bmamenen 3manuii - OAO MMK, nesTenbHOCTH
KOTOPOTO U3BECTHA SPKO BEBIPAKEHHOW CONHANBGHOW HANPABICHHOCTHIO,
OKa3pIBaCT TIOCTOSHHYIO MOpAJIbHYI0O ¥  MAaTepHaJbHYI MOIACPKKY
TBOPYECKUM KOJUIEKTHBaM IBopra. l-piii kBapran Comropona Bcerna ObUT B
[EHTPE BHUMAaHHA apXUTEKTYPHOU OOIIECTBEHHOCTH HE TOJBKO Tropoja, HO U
ctpagsl. Comropon  MarHUTOTOpcKa C  YHHKAJIbHBIMH — KHJIBIMH U
OOIIIeCTBCHHBIMY 3/IaHUSMH BKIIOYCH BO BCE YUCOHHKHU IO apXUTEKTYpe Kak
o0pasel rpaloCTPOUTEIHHOMN TOJIUTHKY NEPBHIX MATHIIETOK.

Poccuiickue 1 3apyOeKHbIE yUeHble HECKOJBbKO JIET BEAyT paboTy 1o
BKitoueHuto kBaptasa Nel Couropojna B CIHCOK OOBEKTOB BCEMHPHOTO
kynprypHoro Hacinenus FOHECKO. B 2012 rogy B Marautoropcke mpomient
MexayHapoaublii HaydHbIli  cemuHap «CoxpaHenue obruiero it Poccun u
I'epmanun apxurextypHoro Hacnenus «Ksaprana Nely r. Marautoropcka». B
npoekTupoBaHuM kBaptanma Nel Corropoma NUpHHIMANH YYacTHE JIBE
KpyIHe#me apXuTeKTypHele mKojibl aBaHrapma: BXYTEMAC (Bsicmme
XyJOXKECTBEHHO-TEXHIUYEeCKHe MacTepckue, MockBa)) 1 BAYXAVY3 Beiciias
IIKOJa CTPOWTENBCTBA M XYIOKECTBEHHOTO KOHCTPYHUpPOBaHMSA, | epMaHU).
Hemeukuit apxurekrop OpHCT Maii cuMTaercss aBTOPOM apXUTEKTYpHOMI
pa3paboTKu TeHepanbHOro ItaHa kBaprama Ne 1. Mtorom paGoTsl cemuHapa
CTaJla TIOJTOTOBKA MOKyMeHTanuu s BrimodeHns Kpaprama Ne 1 Corropona
B CITUCOK 00BEKTOB BCEMHUPHOTO KyiIbTypHOTO Hacienus FOHECKO.

Bwmecte ¢ Tem, B mocienHHe ToJlbl HAHECEH CYIIECTBEHHBIA yIepo
dJIeMEHTaM O0J1aroyCTpOHCTBa TEPPUTOPUN KOMIUIEKCA W BHEITHEMY OOJHKY
3maHuii aHcamOmsa. IlpakTHdeckn JIMKBHIMPOBAHBI — «IApagHbBIE» Teppachl
cBOEOOpa3Horo 3eneHoro (oiie, JBE TPETH TEPPUTOPHH KOTOPBIX 3aHSTHI
MOCTPOHKAMU ~ CTUXMHHOTO,  IIOCTENIEHHO  MNPUOOPETAaIoIero  4epThl
KallUTaIIbHOCTH, PbIHKA. B pe3ynbTaTe HemocienoBaTeIbHOM PEKOHCTPYKIHMU
JUKBUIAPOBAHBI OAJIKOHKI Ha (pacajie KiyOHO# yacTu 3nanusi. Dacanel 3naHuiA
B IIPOIIECCE PEMOHTOB HEOAHOKPATHO MEPEKPAIIUBAINUCh TO B 3€JCHBIH, TO B
roiy0oit 1IBET, U ceifuac OOJUIOBAHBI CaliIMHIOM skenToro mnpera (Puc. 2a, 0).
Hu pa3y He ObLT BOCCTAaHOBJICH IMOJTMHHBINA [IBET 3aHUH aHcamOms — Oemnblid u
CBETJIO-CePBhIit [2].
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Puc. 1. Aucam6is Jlero6epsxuoro Tearpa u J[Bopiia KyapTypsl. A — o0l Bua B 50-¢
roel, b — cxema reHriaHac H3MCHEHHSIMUB 3aIITPUXOBAHHOW 4acTh
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MOo>KHO HaJesiThCs, YTO B PE3yJIbTaTe MHOTUX YCHUJIMI POCCUHCKON U
MEXKIYHAPOJTHOW apXUTEKTYpHOW OOINECTBEHHOCTH W BiacTell ropoja,
aHcaMOup J1eBoOepekHOro JIBOpma KyJIbTYpHl HE YTPAaTHT CBOEH HE TOJIBKO
0OIIIeCTBEHHOH, KYJIBTYPHOW, HO M apXUTEKTypHOW 3HAYMMOCTH, OCTaBasCh
KOMIO3HUIIMOHHBIM IICHTPOM 3aCTPOHKH.

B
Puc. 2. MickaxxeHUs Ha TEPPUTOPHH TIAPaTHBIX Teppac U dacaae kiyoHo# yactu JIKM.
A, b - cTuxuiiHbIl PHIHOK U TOPTOBBIC KHOCKH Ha 3€JICHBIX Teppacax, B -
JMKBUIMPOBaHbI OankoHs! Ha (acaze kiyoHoi yactu J[Bopia
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MY3EMHOE MPOCTPAHCTBO B IPABOCJIABHOM
MPUXOJICKOM KOMILIEKCE: OTEYECTBEHHBIN 1
3APYBEKHbIA OIBIT

AHHOTAIHUSA

CraThsl TOCBSIIEHA aHATN3y APXUTEKTYPHBIX PEIICHHA My3eHHBIX
IIPOCTPAHCTB ~ IPUXOJCKUX  IPABOCIABHBIX  KOMIUIEKCOB. PaccmorpeH
JIOPEBOMIIOLIMOHHBIH M COBPEMEHHBIII OTEYECTBEHHBIH ONBIT XPaHEHUS
XPUCTUAHCKOM peNuKBUM B JAelcTByrowmeM Xxpame. [IpoaHamu3upoBaHbI
MIPUMEPHI CO3AaHUS TyXOBHO-TIPOCBETHTENBCKHUX IEHTPOB. CliesiaH BBIBOI, YTO
(yHKIMOHAJbHAs ~ CTPYKTypa  IPUXOJCKMX  KOMIUIEKCOB  SIBIISIETCS
JKM3HECIIOCOOHOH OCHOBOH MX ()OPMHUPOBAHUS, HE3aBHCHUMO OT pa3MepoB U
KOHKPETHBIX IPUEMOB IIIAHUPOBKH.

KuaroueBble  cjioBa:  NpaBOCHIaBHBIA  XpaM,  apXUTEKTypa,
NPOEKTUPOBAHUE,  XpaM-My3el, IPUXOACKOH  KOMILIEKC,  JyXOBHO-
MPOCBETUTENLCKUI LIEHTP.
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MUSEUM SPACE IN THE ORTHODOX PARISH COMPLEX:
RUSSIAN AND FOREIGN EXPERIENCE

Abstract

The article analyzes architectural solutions of museum space in
Orthodox parish complexes. The pre-revolution and modern domestic
experience of storage the Christian relics in the functional temple are
considered. The analysis covers the experience of creation of ecclesiastical and
educational centers. It is concluded that functional structure of the parish
complexes is a viable basis for their creation regardless of size and certain
planning methods.

Key words: Orthodox church, architecture, design, temple-museum,
parish complex, ecclesiastical and educational center.

Co3maHme My3eHHBIX MPOCTPAHCTB B COCTaBE IIPABOCIABHBIX
MPUXOACKIX KOMIUIEKCOB MMEET TITyOOKHe Tpaauluu. B H0opeBOMOIMOHHON
Poccun He cymiecTBoBajiO NPOTHBOCTOSIHMS Mexay lLlepkoBblo u 3anadeit
COXpaHEHMA  OTEYECTBEHHOIO  Hacjenus, Oojlee  TOro,  «co3gaHHe
JIPEBIEXPAaHWINIL ObIJIO OPTaHUIHOMN 9acThIO MpaBociaBHON xu3HM» [1]. Taxk,
B Cepadumo-/IuBeeBckoM MoHacThIpe, Hikeropoackas o6yiactb, JIuBeeBCKuit
paiioH, XpaHWINCh PENUKBHH, CBs3aHHBIE co CBateiM [IpenomoOHBIM
Cepajpumom Caposckum. B 3senuropogckom CaBBuHO-CTOPOKEBCKOM
MOHACTBIpe, MOCKOBCKasgs 001acTh, TOPOJ 3BEHHTOPOH, OBUIH COOpaHBI
MpeIMEeThl, HAlOMHWHABIIHE O TIOCCIICHHSIX OOWUTenn mapeM AJjieKceeM
MuxaitnoBuuem [1]. B psine xpamoB [10AMOCKOBHOTO perruoHa TpaguLUOHHO
HAaXOAWINCh YTUMbIE HKOHBI, B HX YHCIE: LEPKOBb AXTBIPCKOW MKOHBI
Boxwueit Matepu, Axteipka, MockoBckas o6macts, CeprueBo-Ilocanckuii
paiioH; 1mepkoBb ['peOHeBckoil mkoHBI  boxwueit Matepu, ['peOHeso,
MockoBckas 06macTb, LllenkoBckuii paiioH.

My3elHBIi 1 MEMOPHAIbHBIN acCIeKThl XpamoB pyoOexka XIX—XX
orMeueHsl B pabore H.B. bumanze [2], npuueM, mOMIMO COOpaHUS CBSTHIHB,
camMa IIEpKOBHAs apXUTEKTypa CTAaHOBMIIACh OOBEKTOM HKCHOHUPOBAHUS.
Cpenn  mOmOOHBIX ~ TOCTPOEK  —  IepkoBb  DenopOBCKOIl HKOHBI
Boxwueit Matepu, Cankr-IletepOypr, 1911-1913  roapl, apxuTeKkTop
C.C. KpuunHckuii; niepkoBb B umeHuH HartanbeBka, YkpanHa, XapbKOBCKas
o6nacte 1910 roxn, apxurekrop A.B. Ilyces.

B mnacrtosmee Bpemst HamOosiee KpymHOE cCOOpaHHE WKOH U3
TocynapctBenHOl TpeThsKOBCKON rajeper, B YHCIO KOTOPBIX BXOJHUT
Brnagumupckas uxona boxxuelt Matepu, Haxoautcs B UepkBU CBsTUTENS

105



Huxonas Yynorsopua B Tonmawax, MockBa, Manbiii ToamaueBckuit
mepeysoK. DKCIIO3UINS MKOH, HOCSIIAs MYy3eWHBIH XapakTep, pa3MelleHa B
cobope CBaroro Apxanrena Muxawia Ha TEPPUTOPHH PSI3aHCKOTO UCTOPUKO-
APXUTEKTYPHOTO MYy3es 3alOBEIHUKA, PSJT 3JaHUH KOTOpOTO, HaunHas ¢ 1990-
X TOJIOB, HAXOJUTCSI B COBMECTHOM MCIIOJIL30BaHUM C Ps3aHCKOM enmapxuei.

Pa3menieHne XpUCTHMAHCKOW PEIUKBHH, SBISIONICHCS OO0BEKTOM
KyJIBTYpHOTO  HAacJeOus, BHE CIEHHAIFHO O0OOpYJOBAaHHBIX  MYy3€eB
MPaKTUKyeTCs 3a pyOexxoM — Tak, B Uemickod pecrybnuke, B ropoae beuos-
Haa-TernoM, mocie pecraBpallii dKCIOHUPYETCS KOBYET-MOIIEBUK CBATOTO
Maypa. OH pacmoyio)KeH B HCTOPHYCCKOM 37aHUU OapOYHOro 3aMKa, Ha
HIDKHEM Spyce BOCBMHUIPaHHOW OallHHM, TOTrJa KaKk Ha BEPXHEM dTaKe 3JaHus
HaXOOUTCs YaCOBHH, HNICHTUYHAA 10 IIJIAaHUPOBKE, C IIOJIHOCTBIO
COXpaHUBIIUMCS HHTepbepoM (puc. 1). PenukBus pazmemieHa B MPOXOTHOM
3ale, HaXOISIIEMCSI IO TIOCTOSHHON OXpaHOW, MOCETHTENH OITyCKAIOTCS
HEOONBIIMMU TPYIIIIAMH Ha OTPAaHMICHHOE BpeMsi, KOBUET-MOIIEBUK MTOMEIICH
B TIOJTHOCTBIO OCTEKJICHHYIO BUTPHHY. [1010OHBIN CIIOCOO SKCITOHUPOBAHUS —
MY3EHHBI IO CBOEMY XapaKTepy, HECMOTPS Ha TO, YTO OCOOCHHOCTH 3IaHUSL
MIO3BOJISIFOT PACIIONOKUTE CBATHIHIO B IIOMEIIICHUH YaCOBHU [3].

Puc. 1. Fopon bewos-nan-Teroit, Yemckas pecryonuka. a. MTHTEpbep 3aMKOBOI
YaCOBHH — IPEAIIOYTHTETEHOE MECTO SKCIIO3HUINH peHKBUH (PoTo aBTOpa). 6.
OO6mwmit Bux ropona (1. 3aMKOBBII KOMIIIIEKC, PHC. aBTOPA)

Haumnas ¢ mocimenHmx pnecarwietuit XX Beka BCTal BOMIPOC O
nepeaaye NEepKOBHBIX 3JIaHHIA, a TAKXKe IIEHHOCTEH M3 MY3CHHBIX SKCIIO3HIIHN
W XpaHWIHUI, YTO OBUIO OTPAKEHO psjae Oo(HUIHaIbHBIX JOKYMEHTOB,
BeIIe X B Hadase 1990-x romoB. Bo3HuKaBIHMe B TO BpeMsi OTHEIbHbBIE
KOH(IUKTHBIE CHUTYyallid BOKPYT IepeJadd I[EPKOBHOTO HMYIIECTBA HE
CBUJICTEIICTBOBAJIM O pEabHBIX IPOTUBOPEUMAX Mexay LlepkoBeio u
mysesmu [1]. B Hacrosiniee BpeMst 3Ta npoOiieMa OTYaCTH pPEIleHa B 3aKOHE
Poccuiickoit ®Deneparm Ne 327-03 ot  30. 11.2010r. «O mnepemaue
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PEUTHO3HBIM ~ OpraHU3alUsIM UMYILIECTBA PEIMTHO3HOTO  Ha3HAYCHUS,
HaXOJIAIIErOCs. B TOCYJApCTBCHHOW WIIM MYHHIWMAIBFHOW COOCTBEHHOCTH.
BerynuBmuii B crimy 3aKoH ITOCTaBHII BOIIPOC O CO3JIaHUH B Xpamax YCIIOBUH,
HEOOXOIMMBIX MJIsI COXpAaHCHHS PENUKBHH W oOecmedeHHs BO3MOXHOCTU
KOHTPOJISI ©X COCTOSTHHS.

Puc. 2. Pacmonoxenne KopcyHckoii nkoHbl boxwueit Matepu B Xxpame AnekcaHapa
Hesckoro, npoexr aBropa.
a. Paspes xpama. (1. HwxHuil ypoBeHb Mpu/esa, B HACTOSIIEE BpeMs B HEM
pacrosioxeHa ukoHa. 2. Bepxuuit ypoBeHb mpujena).
6. [Tnan roxuoro mpuzaena. (3. Knot ¢ ukonoi. 4. JIoMONMHUTENBHBINA KHOT IS
BEPTHKAILHOTO AKCIIOHUPOBAHMS UKOHEL 5. CTaloHapHoe pabodee MeCTo It
HCCIIeI0OBaHMs MKOHBI pecTaBpaTtopamu). B. OOmuii BU Xpama

OpHolt W3 337a4 1O  CO3/AaHMIO  ApXHUTEKTypHOTO  00JMKa
COBPEMEHHOI'O TPHUXOJCKOTO Xpama SBISETCS H3Yy4YeHHEe OCOOEHHOCTEH
pasMenieHuss B HeM OOBEKTOB KYJIBTYPHOIO Hacieaus. B cymecTByromiem
BUJIE TIPUXOJACKHE XpaMbl MOTYT OTBEYaTh YCJIOBHUSM OKCIIOHUPOBAHHSA
meEAEBPOB UCKYCCTBA — XPUCTUAHCKUX CBATBIHb U peJ’[I/IKBI/Iﬁ TOJIBKO IIOCJIC
COOTBETCTBYIOIIEH pPEKOHCTPYKIMH, TOI/la Kak BHOBb IPOEKTUPYEMbIE
COOpPYXKCHHA MOJIKHBI M3HAYaJIbHO COOTBETCTBOBATH AaHHBIM Tpe60BaHI/IHM.
Kopcynckas  (Odecckas, Ilomoukas, Topomenkas) wukoHa boropoaurst
nepenana B gaekabpe 2009 roma B xpam CBsaroro biaroBepHOTO KHS3s
Anexcanapa HeBckoro, BOmm3m mocenka Kwusxee O3epo, MockoBckas
obnacte, McrpuHckuii paiioH, (mpoekT aBTopa). B HacTosimee Bpemst xpam
SBJISIETCS KPYIHBIM LEHTPOM NaJOMHHMYECTBA — TOJIKO 33 HPOLICIIINH C
MOMEHTa IepeJayd 4yJOTBOpHOro obpasa rox ero nocerwim Oosiee 30000
YeJIOBEK.
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[TnanupoBoynoe  pemenne  xpama  Asnekcanzapa HeBckoro B
3HAYUTENbHOH Mepe COOTBETCTBYET AapXHUTEKTypHO-TUIAHUPOBOYHBIM H
WH)XEHEPHO-TEXHOJIOTHIECKIM TpeOOBaHMUSM, CBSI3aHHBIM c
paccMmarpuBaeMbiM  BompocoM  (puc. 2). CpenHss dyacTh xpama (Haoc,
Ka(OJIMKOH) pa3BUTa B HANPABICHUH CEBEP-IOT 32 CUET OOBECTUHEHHS C JBYMSI
pUAeTaMy, B OJHOM H3 KOTOPHIX, B IIOKOJIFHOM 3Ta)X€ PACIIOJIOKEHA WKOHA.
[Ipunen mpocTpaHCTBEHHO W30JMPOBAH OT OCHOBHOTO XpaMa, HO 00BeINHEH C
HHM apOuHBIM IIPOEMOM C JBepbMH. Bo Bpemst OorociyKeHusl B XpaMe, Korjaa
3a)COKeHbl CBEYM W JIaMIajbl, B IpUAeie COOJroNaeTcsi HEOOXOIMMBIN
TEeMIIEpaTypHO-BIQ)KHOCTHBIH PEXHUM, HET OTKPHITOTO OTHS M KOIOTH OT
CBe‘Ieﬁ, OAHOBPEMEHHO, CBATBIHA  AOCTYIIHA  UIA IIOKJIOHCHU . HpI/I
npeamnojararomemMcsa  pasMCIICHUM HWKOHbBI B AHAJOTMYHOM IMOMCIICHHU
MIEPBOTO ATa)ka, MOSBIACTCS JOTOJHUTEIBHAS BO3MOXKHOCTD €0 IMOCEUICHUS
TPYIIIaMU TTAJIOMHHUKOB (WJIM 3KCKYPCAHTOB) depe3 3amaIHBI BXOJ FOKHOTO
npuzena [4]. Myseitnas bynkuus npuaena, rae pacrnoioxena KopcyHckas
(Ddecckast) wkoHa bBoropomumbl, MOMONHSAETCS PETYISIPHO INPOBOJAUMBIMHU
BHICTABKAMH  PUCYHKOB  YYCHHKOB  INKOJ-MHTEPHATOB, [UIL  4Yero
MPEyCMOTPEHBI CIICIUANIBHBIC IEMOHCTPAMOHHBIE TIOBEPXHOCTH [5].

Muble acnexkThl cO3JaHMA MY3€HHOrO MPOCTPAaHCTBA B paMKax
MPUXOJCKOTO KOMIIJICKCAa CBA3aHbl C YBCKOBCUMBAHHUECM HCTOPUHU IIpUXOA.
ITonoGHas Tpamuius B Haubojiee MOJHOM OOBEME NPOCIEKUBACTCS B psifie
3apyOeKHBIX MTpaBOCIaBHBIX LlepkBel, pa3BUTHE KOTOPHIX HE OBIIO MPEpBaHO
B XX Beke. B ux uncne mpeacTaBiseT HECOMHEHHBIH HHTEPEC CTPYKTypa
MPUXOCKHX KOMILIEKCOB KaHazpl, BKIIFOYAOIIKUX B ceOsl pa3HOOOpa3HeuIme
Mo (YHKIHOHAIEHOMY COJNICPXKAHWIO dYacTH. [IpHYMH B BO3HHKHOBCHHUU
MOJOOHOTO HHTEpeca HECKONBKO — OCHOBHAs W3 HHX KPOETCS HWMEHHO B
HETIPEPHIBHOCTH ~ CYNICCTBOBAaHHA W HACTOWYMBOM  TOAJICPKAHHUU
UMMHTPAaHTAMH HECKOJIBKHX, TaK HAa3bIBAEMBIX «BOJIH», YCTOSBIIETOCS B
Poccum mpexsero 1epkoBHOro ykimamga. OWBIT CO3MaHHA  JTyXOBHO-
MPOCBETHUTENLCKUX LIEHTPOB, SIBISIOMINXCS SAPOM pycckux obmmH B Kanane,
aKTyaJeH M B YCIOBHIX Poccum, y4duThIBas Bce HapacTraromiee 3a0BeHHE
COOCTBEHHOW HCTOPHH, OTPHIB OT HCTOPHYECKHX «KOpPHEI», BBI3BaHHBIN
MHOTOJIETHUM HJACOJIOTHUYCCKUM JaBJICHUEM W 3KOHOMHYCCKHUMHU YCIIOBUAMU,
MMPpUBOAAIIMMU K COKPAIICHUIO YHCICHHOCTH HACCJICHUA B TPAAUIIMOHHBIX
MecTax paccenenus [6].
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Puc. 3. a. Ckur cBsatoro npenogodHoro Cepapuma Caposckoro, PoymoH,
npoBuHnus Kebek, Kanana. Memopuansaoe kinagoume. Monyment 30000
penaTprUpOBaHHBIM Ka3akaM ((poTo aBTopa). 6. Pycckuii mpaBociaBHBIH codop
cBATHIX anoctofioB Ilerpa u [laBna, Moupeans, nposunnus Ksebek, Kanana.
Ipuxozackoi 3aji-Tparne3Has, B TeUCHHE JJIUTEIHLHOIO BPEMEHH SIBIISIOLINICS
MECTOM COOpaHuil pycckoit uMMHTrpaiu B Monpeaie (GpoTto aBropa)

PaccMoTpuM  0IMH M3 NPUMEpPOB  YCHENIHOTO  CO3/aHMs
Pa3HOIUIAHOBOTO IO COJEPXKAHHWI0O MY3EHHOIO MPOCTPAHCTBA IMPHUXOJCKOTO
KOMIUIEKCa, pACIOJOXKeHHbI B ropoxe Poymon (Paymon, Rawdon),
nposuHMsa KseOek, Kanama. Bo3HMKHOBEHHE IIPaBOCIABHOTO TIPHXO/a,
CBSI3aHHOE CO CTPOMTEILCTBOM YAaCOBHH, a, 3aTeM, XpaMa CBATOTO
npenogooHoro Cepaduma CapoBckoro ortHocutes k 1950-m romam. B
HacTosiIIee BpeMsi, IOMUMO LIEPKBH M PACIIOJIOKEHHON BOJIM3M HEe OTIEIBHO
CTOSIIEl 3BOHHHMIbI, JIAaHHBIH KOMILUIEKC BKIIIOYAET B ce0sl 3[4aHHe CKUTa C
COOCTBEHHOW OTpajioi, MPUITOBBINA JOM U MEMOPHAIBHOE PyCCKOe KiIanoOuiie.
ITo coctaBy ero MOXXKHO CYHTAThH MPOAOJDKCHHEM Hamboiiee pa3BepHYTHIX IO
pazHooOpa3uio (PYHKIIMOHAIBHOTO COACPX AHMSI TPHUXOJCKHX KOMIIJIEKCOB
CpPEeIHEPYCCKUX 00JIacTel, CIIOKUBIIUXCS K Hadamy XX CTONETHS.

IMpuxonackoii kommieke Cepapuma CapoBCKOTO MBICIHUTCS €TO
co3JaTesIIMi KaK JyXOBHBIH M HMCTOPHYECKHH IIEHTP PyCcCKoil oOmuHbEL B
CBSI3M C MOJOOHOW HANpaBJICHHOCTbIO C(OOPMHUPOBAHBI W OOIIECTBEHHBIC
MOMEIICHUS] IPUYTOBOTO JoMa. Ero neHTpanbHbIi 3a1 coBMemaeT (QyHKIUH
pycckod ~ OMONMOTEKM,  KHIDKHBIA ~ (OHI  KOTOpOW  IOMOJHSAETCS
CBSIILICHHOCITY>KUTEIISIMA M TPUXOXKaHAMM, U My3es OOLIMHBI, Tle OepexHO
COXpaHSIOTCS HWCTOPUYECKHE JOKYMEHTH M (QoTodukcanms Haubosee
3HAYUMBIX COOBITHI M3 KU3HU OOIIMHEI.
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Baxxueiinieit My3eidHONH COCTaBISIOUICH MPUXOACKOTO KOMIUIEKCa —
PYCCKOTO TyXOBHOTO IIEHTpA SBISIETCS MEMOPHAIBHOE IPABOCIABHOE
kimagbumie, ocHoBaHHoe B 1961 rtomy (puc. 3a). IlomHoe ero Ha3BaHUE —
«Kmanoume Csarteix AmoctosnoB Iletpa u IlaBna mpaBociaBHOTO MPUXOAA
Ceatoro Cepaduma CapoBckoro», WHorma ero uMmeHyoT «Kimagbumem
Pycckoro Jlernonay. Ilo ycraBy, Ha TeppuTOpUM 3aXOPOHEHBI MPABOCIABHBIC
XpHCTHAHE W WICHBI X CeMeH, B X 4ucie oUIepsl apckoit apmun Poccum,
Ka3aky, BeTepaHsl Btopoit MupoBoil u mno3mHeiimux BoiH. OTnenbHas
CTpaHHIIA UCTOPUU MEMOPHUAIBHOTO KJIAJ0WINa CBs3aHA C BBITYCKHUKAMHU
Kanerckux kopmycos, B 3To# cBsizu B ceHTa0pe 2000 roxa Poynon nocermia
nenerauust XVII O6mexanerckoro cve3na B Kanazme. ITomumo HanrpoOwmit
HaIllUX COOTEYECTBEHHUKOB CYNIECTBYIOT HECKOJIBKO BOMHCKUX MaMSITHHKOB
OOIIECTBEHHOT'O 3HAYCHHUS — CPEIY HHX KaMeHHas creia B mamsath o 30000
MOTHOIMKX Ka3aKOB M WICHAX MX CeMel, pemaTphuupoBaHHBIX B 1945 romy B
Cosetckuii Coro3, MOHYMEHT «PycckoMy BOMHY — CJIaBay.

IlerpomaBioBckuii mpuxox B ropome Momnpeare (Montreal),
npoBuHnus KBeOek, Kananma, cozman B 1907 romy. B Hacrosimee Bpems
MPUXOACKAM XpaMOM SIBISIETCSl aHTJIMKAHCKas IIepKOBH amocrtoia Jlykw,
npuoOpeTeHHass MPUXOAOM M OCBsIIeHHAas B 1925 rogy BO HMMS CBSTBIX
anoctosioB Ilerpa u IlaBna. Xpam, apXuTekTypa KOTOPOrO XapaKTepHa Ui
AMOXH MCTOpU3MA, IMPEACTAaBISIET CO00M TPagUIUOHHYIO OJHOHE(HYIO
0a3smIMKy C TIOBBIIICHHBIM TPAHCENTOM, HE3HAYUTEIHHO BBICTYIMAIOIINM
OTHOCHTEJIHO CTEH NPOAOJILHOrO Heda M 00pa3yroluM B IUIAHE KPECT CO
cnabo BBIPAKEHHBIMH BeTBsIMH. [loJ XpamMoM pacrnosiokeH OOIIUPHbIit
MOJBAJ, VYIIYOJNCHHBIM W TIPUCIIOCOONICHHBIM IS pa3MEIIeHHs B HEM
00IIeCTBeHHBIX TMoMeneHnid. OCHOBHEIM M3 HHX SIBJISCTCS MPOCTOPHBIN 3al,
000pYyIOBaHHBIA CIIEHOW, B TEYEHHE JUIUTCIFHOTO BPEMEHH OH CIYXKHT
MECTOM COOpaHWi pycckoii uMMHUTrpanud B MoHpeane. Ero creHsr,
AHAJIOTUYHO MEHBIIEMY 3ally B MPHYTOBOM JOME, yKpalleHBl OeCIICHHBIMU
PEIUKBUSME, CBUACTEIBCTBYIONMMHE O XU3HU OOIIMHBI Ha MIPOTSDKEHUH Oojiee
cotnu Jet (puc. 30).

B wux uynWcme — TOWMEHHBIE CHHUCKH OJaroykpacuTelleld Xxpama,
OTIENBPHO  OTMEUEHBl JKePTBOBATEJIM HAa  BO3BEICHHE  HMKOHOCTAca,
MHOTOYHCIICHHBIE (oTOrpadri, OTMEUAIOIINE MAMSATHBIC COOBITHS, OOaYCHHS
CBSAIIEHHOCTYXATENEH u LIEPKOBHBIX HepapxoB. PaccmarpuBas
IleTpomaBnoBCcKHi MPUXOJACKOW KOMIUICKC, HENb3s OCTaBHTh 03 BHUMAHUS
oOIMpHYI0 pycckyro Oubnmoreky. B ee QonHumsl, ¢dopMmupoBaBmmecs
HECKOJBKUMH ITOKOJCHUSMHU WICHOB OONIMHBI, ITOMHMO ILIEPKOBHOW U
0OTOCIOBCKOM JIUTEPATYpbl, BXOAAT MHOTOYMCIICHHBIE CBETCKHE H3JIaHMS.
Crnemyer OTMETHTh, YTO UMCHHO (DYHKITMOHAJIBHAS CTPYKTYpa PaCCMOTPEHHBIX
MPUXOACKUX KOMIUIEKCOB, HE3aBHUCHUMO OT HMX pPa3MEpOB U KOHKPETHBIX
MIPUEMOB TIJIAHWPOBKH, CPEICTB BBIPA3UTENFHOCTH ApXUTEKTYPHOTO OONHKa,
SIBIISIETCS YKU3HECIIOCOOHOM OCHOBOI MX CO3IaHMs.
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B HacTosmiel paboTe HAMU OTMEYEHBI HECKOJIBKO aCIICKTOB CO3JIaHMs
MY3€HHOTO MTPOCTPAHCTBA B paMKaX IMPaBOCIABHBIX MPUXOIACKIX KOMIUIEKCOB:

* pa3MelIeHWe B XpaMe IMPaBOCIABHON CBIATBIHM — MY3€HHOU
[EHHOCTH, JOCTYIMHOW JUIS TOKJIOHEHHWS NaJOMHUKOB W OSKCKYpCAaHTOB
CBETCKOTO XapaKTepa;

* CO3MaHHE My3esl HCTOPHUH TMPHUXOId, YBCKOBCUMBAHHE IAMSTH
JKepTBOBATENEH U OJIaroyKpacuTesei;

* pacHIMpeHUEe MY3eHHOro MPOCTPAHCTBA 3a CYET TEMaTHUECKOH
OuOIMOTEKY,

* OpraHu3alys  BPEMEHHBIX  BBICTABOUHBIX  JKCIMO3UIIMOHHBIX
IUIONIA/IOK, KaK B COCTaBE XpaMa U MPUYTOBOTO J0Ma, TaK U HA MpHUJIeTaIonIeit
TEPPUTOPUHU, YTO CTaBHT 3aJa4d  CO3MaHHss MOOWIBHBIX [/] w
TpaHC(HOPMHUPYEMBIX TIOMEIICHAN;

* MpUIaHUEe MYy3eHHOH W OOIIeCTBEHHO-MEMOPHATBHONU (QyHKIHH
MIPUXOACKOMY TOTOCTY. [epeunciennsie ACTICKTHI MY3€HHOTO
(hYHKIIMOHATFHOTO HaTIOJTHCHUS, OYEBHUIHO, HE HCYUCPIIEIBAIOT
paccMaTpUBacMyl0 TeMy, HO TIpH WX PACIIHPCHHH OymyT SBIATHCS
TIOJTHOIICHHOM COCTaBIIIOIIEH KOMMYHHUKAIITHOHHOT O MIPOCTPAHCTBA
MPUXOJICKOTO KOMIUIEKCa.
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ApxuTekTypHOe Hacienue Ypana HU3ydaeTcss HOAPOOHO H
IUIOJOTBOPHO HA TMPOTSHKECHUM psAAa JEeT MHOTMMH HCTOPHKAMH |
apxuTreKkropamu. JlepeBsSHHOE 30{4eCTBO Ypajia ABISETCS 4aCThbI0 HAPOJHOTO
JIEpEBSIHHOTO 301Y€CTBA, PE/ICTABIIIONIEe COOO0H MBIIIHYIO0 U pa3HOOOPa3HYIO
BETBb POCCUHCKOIl apxuTekTypsl. B mocnennee BpeMs — 3alllUILEHBI
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JUCCepTalliil HAa COWCKAaHUC KaHAMIATOB W JOKTOPOB apXUTEKTypbl. Ho
HCTOPHUS apXUTEKTYPHI TOPOIOB H CEJI 3TOT0 PErHOHA 10 CHX IIOp HE OCBSIICHA
B moHOH Mepe. [loaTOMy Kaxkmoe W3ydeHHOE 34aHue, HCTOPUS U OTICIbHBIC
MOMEHTHI €r0 CO3JaHHs, Pa3pylIeHHUs WM BOCCTAHOBJICHHS — 3TO Ba)KHBIC
acnextbl. KoHeuHo, 37aHus, KOTOPBIE OTHOCSTCS K MAMSTHUKAM apXUTEKTYPHI,
M3yYJalOTCsl ¥ BOCCTAHABIMBAIOTCS B TEPBYIO ouepens. MBI colpruKacaeMmcs ¢
APXUTEKTYpOH KaXIpli J€Hb B TIOBCEAHEBHOM >XM3HU. He cymecTtByeT
peuenra, rae ObUIO OBl TOYHO HM3JIOKEHO, YTO M B KAKHX IPOIOPUHUSIX HYKHO
MOCTPOUTh, pa3BUTh, YKPENUTh U  COCOUHHUTH, YTOOBI  IMOJIYYHIICS
OOIICTIPU3HAHHBIN ¥ 00IIEMUPOBO TAMITHUK apXUTCKTYPHI.

OO0pasipl JCPeBIHHOIO 30M4YEeCTBA B HACTOAIICE BpeMs OBICTPO
ucue3aroT. OueHb BaKHO KaK MOXHO Oojblllie U ObICTpee 3adHUKCHPOBATH
ONMCaHWSAMH, 3apUCOBKaMH U (oTorpadusMu elmie COXpaHHBIIHECS
MOCTPOMKH.

Wznpesie yemoBek crapajcs YKPacHTh CBOE JKHIIHIIE, OCOOCHHO 3TO
KacaeTcs M JIEPeBSIHHBIX MOCTpoeK. C MOMOIIBIO JIEKOPaTHBHOTO yOpaHCTBa
3IaHUs HE TOJNBKO VYKpAaIlaloT, HO W BBIBIAIOT 3HadYeHHWE, (QYHKINH
APXUTEKTYPHBIX ITOCTPOEK, ONPEACIIIOT apXUTCKTYPHBIA CTIIIh.

VYpaa JexuT Mexay IByMs odaraMu KyJabTypbl - EBponoit u Asuef,
B3aMMHO NPOHHUKABIINE APYr B Ipyra M OKa3bIBABIIME KYJIbTYPHOE BIIHSHHE
Boctoka u 3anana.

Puc.1.Hmxae-CHHAYUXHHCKIH My3€eHi-3aIlOBEJHAK IEPEBIHHOTO 30J9eCTBa 1302
XVIII Beka u XVII Beka

Ha nepeBsiHHOE 30[14€CTBO OKa3bIBalM BJIMSHHE, U aPXUTCKTYpHBIC
CTWJIM KaXJIOTO BpEeMEHH: u3HadaiabHO: HoBropojackas apxutektypa XIV
Beka, 3aTeM MoCKOBcKasg co Bropoi monoBuHEI XVI cTonerns B pe3ynbrare
nepeceneHus ¢ eBporeiickoi vactu Poccuu (Puc.1).
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B apxutekrype oObIBaTenbCKOM 3acTpoiiku kpas B XIX Beke
pacTpoCTpaHIICS THUI MOJYKAMEHHOTO TOMa. DTO BBICOKHH TOM (OJHO WA
IBYX OTaXHBIH) C CYXHMH TEIUIBIMH BEPXHHMH TIIOKOSIMH U3 JEpeBa,
CTOSAMMMU Ha KaMEHHOM (YHZAaMEHTe, WM Ha MOJYIIOKOJIHHOM JSTaxke M3
KaMHs, C HaXOISAIIMMHUCS B HEM CIyXOaMH M TOICOOHBIMH ITOMEIICHHSIMHU
(Puc.2).

Puc.2 Tun nomykaMeHHOTO 10Ma

B kauecTBe mpuMepa BIUSHUS APXUTEKTYPHBIX CTHICH Ha
JIEpEBSIHHOE 30[JYECTBO Ypala MOXHO IPHBECTH «MOJIEPH» U «OapoOKKO» B
JIepeBAHHON apxuTekType (puc. 3,4,5).

JlepeBsiHHBIN MOJIEPH COBMEIIAII CIIeI0BAaHUE CTOIMYHBIM 00pa3iiaMm ¢
TpaaUuIIMOHHBIMHU nmpueMaMu IJIaHUPOBKH, KOHCTPYKIIUH u JICKOpa,
XapaKTEPHBIMHK Ui MECTHBIX MacTepoB. OCOOEHHO YacTo IEeKOpATHBHBIE
(dhopMbI MOJZIEpHA MEpeIvIeTAINCh ¢ Pe3b00il nepeBsHHBIX (acamoB. Kpome
TOro, B JIepEBE MMHTHUPOBAJIMCh M KaMEHHBbIE (OPMbI MOJEpHA — OAallHH,
oempBenepsl (Puc.5).

HawuGosnbIras 00beMHas BBIPA3UTEIBHOCTD MPOSBUIACH B KYIIEYECKUX
ocobHsikax. XapakTepHO oOpalieHne K CKYJIbITYPHON JeKOPATUBHOW [ETaH,
a IIBETHBIC U3PA3LOBble MAHHO MPUMEHSUIUCH PelKo. [TaBHOE MeCTO cpeau
coopyxeHui MojiepHa Ha IOxHOM Ypalie 3aHUMATK TOPrOBBIE 3aHuUs, OBLIO
3HAYMTEIBHOEC KOJIMYECTBO OCOOHSKOB, HECKOJIBKO MEHBIIIE JOXOMHBIX JTOMOB
1 OOIIECTBEHHBIX 3/IaHUH.
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Puc.3. [Ipumep nepeBSHHOT0 3019€CTBA B CTHIIE MOJACPH: yrou yi. boeBrix [ApyxuH u
DeBpanbckoii peBomonyy 1 X0oXpskoBo 72, dparmeHT riaBHoro ¢acana, I.
ExarepunOypr.

Puc.4. [lepeBsHHbIe 31aHNA B CTHIIE MOJIepH, by3ynyk

Hekotopble nomMa OTHEIKOH CBOGH HUMHUTHUPYIOT KaMEHHbIE (HOPMBI
JCKOPATHBHBIX JJIEMEHTOB. JleKOp — yKpalleHHe U3 COBOKYIHOCTH
BCEBO3MOJKHBIX XYIOXKECTBEHHBIX CPEICTB, HANpUMEp LITYKATYpPHBIX TIT,
JICNIKH, MAISAPHOM OTIEJKM W JKMBONHUCH, MeTauia. DpaHIy3cKHil TepMHH
«aekop» Oojee eMKUl M COOTBETCTBYET PYCCKOMY CIIOBY «YyOpaHCTBOY.
JlaTMHCKUIT TEPMHH «OpHAMEHT» HMeeT 0ojee KOHKPETHBIH CMBICI,
O3HAYAIOWINIA PUTMUYHO WM CHMMETPHYHO IOBTOPSIOLIMIICS PUCYHOK,
BBIpOKEHHBIN perbedoM.
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Puc.5. JlepeBsiHHble 30aHMs B CTUIIE MOAEPH, by3ynyk

JlexopaTHBHBIEC JeTaly HOCAT pa3Hble Ha3BaHusA. Ha dacamax momos
MIPUCYTCTBYIOT OKHA, yKpallleHHbIe HaTWYHWKaMH. Ha mpumepe nepeBsSHHOM
ApPXUTEKTYpHl Ypalla BO3MOXKHO, TPEACTABUTH IPAKTHUECKH Bce neTanu. B
npejienax CTaThH MPEeICTABUM TOJbKO HeKoTopsie (Puc.6,7).

K nexopatuBHBIM cioco0am 00pabOTKH OTHOCHTCS HAaKJIaJHAs pe3b0a
(BOJIOTHI, PO3ETKH, BA30HEI, IOJOTCHIA C KHCTSIMH, TOUYEHBIE INAPUKH M IP.
TToBCEeMEeCTHO BCTpEYAETCS AEPEBSIHHBIN JEKOP C 3JICMEHTAMH HAI[HOHAILHOTO
TaTapo-O0ANIKUPCKOTO OPHAMEHTA.

JIist KyJIbTOBOTO IEPEBSIHHOTO 304€CTBa ObLIa XapakTepHa Hauboee
KOHCEPBATHBHAS OpPTaHU3allMsl CTPOMTEIbCTBA. L[epKBU B CellaX BO3BOIUIINCH
MECTHBIMH ~ MacTepaMu. [lo3ToOMy OBITOBAJM  3MaHUSA  TPAJAUIIHOHHOU
KOHCTPYKIIMH W APXUTEKTYpbl, HO HEPEAKO C YHCTO JCKOPATHBHBIMU
JJIEMEHTAMH KIIACCHYECKOTO JeKopa. Bompocy KyabTOBOro IEpeBSHHOTO
30/19eCTBa Ha Y palie He0OOXOAUMO YICIHUTh OTACIHHOC BHIMAHHE.
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Puc.6. Jlo6pomnto6oBa 3,pparMeHT pe3HOro aTTHKa, KapHU3a U HATMYHUKA OKHA, T.
ExarepunOypr

Puc.7. 3nanue ykpalieHo mpuyiy/UTHBOM AepeBsIHHOI pe3b0oii 1o KapHH3aMm, T.
ExarepunOypr yi. Tonmauesa, 24. XIX B.
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1.0 Introduction

This paper is a part of a broader PhD study, which investigates ways
to support the use of parametric design in architecture by re-using design
knowledge. It outlines the available literature written about computer-aided
design in architecture, parametric design and textual and visual programming
languages. This paper also discusses the opportunities that the parametric
modelling systems offer to designers and architects, as well as barriers and
downfalls.

2.0 Computer-Aided Design in Architecture

There is a large number of research studies that can be found which
explore the various aspects of computer-aided design in architecture. Much
twenty-first century architectural design has been conceived with the help of
computer technology. CAD tools have settled themselves as a primary design
platform in the field of architecture. Generative design appears to be one of the
most rapidly developing technologies for architectural design. It provides a
unique means for architects to translate an idea into a form through the
implementation of a simple set of operations and parameters which can link
the form to wider social, aesthetic, political and environmental relationships.
Inevitably, CAD technology expands beyond being only an aid of the design
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process and affects the process itself (Shih, Williams and Gu, 2011). This new
logic of translating an idea into form indicates the emergence of novel
principles of design thinking (Matcha, 2007).

Existing research in this area explores the future possibility of CAD
tools that are able to learn; tools that have the ability to recognise, improve and
apply appropriate knowledge to relevant problems (Gero, 1996). According to
Professor Kalay, the primary use of computers in the building industry has
shifted from the evaluation of proposed design solutions to visualisation and
collaboration among the various professional disciplines that operate within
this industry, for example: architects, engineers, quantity surveyors et al.
(Kalay, 1999). Other studies envisage that future users of CAD for
architectural design will require tools that allow them to work collaboratively
and synchronously (Reffat 2006). Reffat suggests that CAAD processes will be
performed within smart and real-time 3D virtual environments and that the
computer will be able to be used as a “metaphoric machine” adopting the role
of the generator of chances (Ibid). Huang’s 2009 paper “Technology in
Computer-Aided Architectural Design” discusses the relationship of 3D
modelling, BIM, IFC and CAAD network technologies. Huang states that 3D
geometric modelling, BIM and CAAD networks have an additive relationship
between each other and that the future potential for CAAD lies within these
relationships (Huang, 2009).

Polar opinions co-exist within architectural society regarding the
relationship between CAD and creativity. On one hand, there is a common
opinion that the shift from conventional manual drafting to CAD modelling
has improved design creativity (Chen, 2007). It is also believed that CAD tools
are able to accommodate a wide range of users: from those developing quite
simple product design to more sophisticated and complex designs solutions
(Zeid, 2005). However, some architects suggest that digital tools can limit or
even suppress a designers’ ability (Shih, Williams and Gu, 2011). Some
research recognises that, while CAD tooling imposes certain limitations on
architects, it also offers powerful opportunities. To the inexperienced CAD
user these opportunities can also present a danger. CAD models may be more
readily accepted as finished designs without an appropriate level of critical
development. (Walther, Robertson, Radcliffe, 2007)

There is a belief expressed by some that CAD is less effective,
particularly during the initial ideation stage, when an architectural concept
does not have a certain form (Cao and Protzen, 1999). Similar opinions
suggest that CAD is only appropriate for the post-development stages and
should be used for refining a final proposal. “Its value as a development tool is
extremely limited” (Charlesworth, 2007). According to Dorta, CAD tools still
cannot support ideation in the way they should. He suggests that computer
technology fails to compete with hand sketching and modelling during
conceptual design stages (Dorta, 2011).
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3.0 Parametric Computer-Aided Design

Parametric design systems, which are becoming increasingly popular,
have become the subject matter of much recent research. Some researchers
suggest that generative CAD tools allow the creation of new and original
design solutions that are difficult or impossible to achieve via other methods
(McCormack, Dorin and Innocent, 2004).

Robert Woodbury, (2010) in his book °‘Elements of Parametric
Design’ states: ‘“Parametrics is more about an attitude of mind than any
particular software application”. He notes that parametric design requires a
very specific way of thinking, which some designers may find alien. He argues
that parametric modelling systems simply combine basic ideas from geometry
and computer programming. It turns out that these basic ideas do not appear so
easy for people with typical design backgrounds to grasp. In order to master
parametric design techniques one has to be part-designer, part-computer
scientist and part-mathematician.

Parametric thinking requires a designer to establish clear relationships
with which the design parts connect, rather than creating the design solution
directly. To achieve this, one has to step back from direct manipulations with
forms and concentrate on building the logic of the design. Woodbury argues
that all CAD models are the sets of mathematical propositions. That is why, in
some sense, designers ‘do’ mathematics. Designers seldom look at CAD
modelling from this perspective, and they more ‘use’ mathematics than
actually ‘do’ mathematics (Ibid).

An alternative approach, that deals with mentioned above issues,
explores the possibilities to overcome the barriers associated with textual
programming by making scripting more intuitive. The study, focused on
designing geometric tools with interactive programming (Davis D., Burry J.,
Burry M., 2012), argues that parametric modelling tools usually have only two
options: they either use an interactive visual script or a text based non-
interactive scripts. The authors offer to consider a third option: interactive
textual-based scripting. The study compares the new environment with two
existing scripting options.

The environment, created for this study (Yeti) manages geometry
with a Directed Acyclic Graph generated by the YAML — text-based relational
makeup language. The paper argues that it is possible to make scripting more
intuitive, by creating an interactive geometry script platform, as intuition and
interactivity are tightly coupled.

The authors state that one of biggest disadvantages of textual scripting
is its ‘Edit-interpret-Run’ loop, which pronounces a delay between the code
changing and the redrawing of geometry. This means that in order to see the
scripting results, a user has to run the script and wait while the computer
interprets it and generates the outcome geometry. This delay opposes the
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designers’ intention for coding to be more like sketching where he or she is
able to see the results of his or actions immediately.

Interactive or live-programming, on the other hand, allows editing and
interpreting scripts while they run, thus closing the gap between action and
reaction (lbid). Live-programming was successfully implemented in such
visual scripting environments as: GrasshopperTM, HoudiniTM and Generative
ComponentsTM. To represent interdependent parental relationships between
geometry (the circle is a parent the point and when the point moves the circle
moves with it) these environments use Directed Acyclic Graphs (DAG), which
is defined through visual interfaces. Yeti also uses DAG to manage editing a
script while it runs. Yeti environment has also overcome a number of issues
associated with text-based scripting such as: interpreting and running a script
with errors, ignoring the key part containing the errors (error handling),
highlighting the geometry controlled by the key (interactive debugging),
extending to include new keys (instancing of objects) which are not usually
supported by visual scripts.

4.0 Re-Use of Knowledge as a Strategy to Support Parametric
Design in Architecture

Parametric modelling tools provide architects and designers with
means to create dynamic design models through creating programming
algorithms. An architect has to think like a programmer and build a step-by-
step algorithm of actions, which are to be executed by a computer program to
generate an output model. The following example illustrates the basic
principles of creating a model through building a simple five steps
programming algorithm.

Step One: Create a Point, with coordinates: X=0, Y=0, Z=0;

Step Two: Create a circle at the center of this point with the radius 20;

Step Three: Divide the circle (curve) into 20 equal segments;

Step Four: Create lines between each division point of the circle and
the center point of the circle;

Step Five: Extrude lines along the Z vector, with vector value 10
(Exhibit 1).
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Exhibit 1. Example of a step-by-step algorithm of actions and corresponding output
geometry.
The 3D model and programming definition was created using Grasshopper
[Grasshopper 3D, 2014], a graphical algorithm editor integrated with Rhino [Rhino3D,
2014] .

Parametric modelling tools allow architects and designers to generate
most complex, mathematically precise models and produce simulations. By a
simple change of parameters or a shift in the form-making logic of the
programming algorithm, a designer can obtain various iterations and
modifications of the model without actually re-building it manually. However,
along with all the opportunities and advantages, the use of parametric design
has its disadvantages.

The results of this study indicate that a large number of people, who
learn or already use programming in their designs, face major difficulties in
mastering and applying in practice the programming principles and grammar.
This applies both to textual (scripting) and visual (box-and-wire) programming
methods. In order to use programming, one not only has to know which
commands or programming components to use in each particular case, but also
has to be able to build the correct sequence of these commands. When one of
these conditions is not satisfied, a flawed programming algorithm will most
likely return an error, generate a random, un-intended output model or, in a
worst case scenario, will result in a software crash. Scripting (textual
programming), can be especially frustrating, since any spelling mistake, a use
of the wrong type of bracket or a missing comma, will most likely result in a
script giving an error, instead of generating an output model.

The use of parametric modelling tools requires an algorithmic, ‘step-
by-step program’ type of design thinking. Fundamentally, programming logic
does not relate to conventional design approaches in architecture such as, hand
sketching, building physical models and manual CAD modelling.
Traditionally, programming has not been a part of the architectural syllabus.
Only recently has scripting and visual programming methods and disciplines
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begun to become integrated into architectural and design education [Burry,
2011]. This current shift in architectural education and practice towards new
parametric technologies and design approaches is an ongoing process, as much
as the development of parametric CAD technology itself. Parametric
modelling tools are constantly being updated, adapting to the demands of the
design field and becoming more powerful and intuitive. This study aims to
contribute to this on-going process by investigating the ways to support the use
of programming in architecture. While software and programming languages
developers work towards improving various aspects of the software platforms,
this study looks at the problem from the designer’s perspective and
investigates ways to support parametric modelling through integrating new
approaches into the design process itself.

This study explores the methods to reduce the barriers of using
programming in architecture and potentially improve modelling performance
through utilising existing parametric design knowledge. The idea of the re-use
of existing knowledge appears to be highly relevant as the computer
technologies and internet have already become an integral part of everyday
life, as well as a part of the architectural design practice and education. Current
and future generations of architects and designers are likely to produce, share
and utilise design knowledge through the online public worldwide computer
network systems. Access to the online databases and ability to work with the
online based platforms are likely to become an integral part of the design
practice of the future. Therefore it seems sensible to investigate how architects
can utilise the opportunity of having constant access to online resources and
existing design knowledge and how this connection to knowledge in return can
influence the design process and a designer’s ability to use parametric
modelling tools.
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REDESIGNING THE KINDERGARTEN ARCHITECTURE:
BUILDING AS A STIMULUS

Abstract

This paper presents a study done on the redesigning the existing
kindergarten buildings in order to improve energy efficiency and increase the
ambient value of these buildings. This is especially important in kindergartens
since they are educational buildings and that the children can learn from the
earliest age about the importance of environmental protection. Architects and
their architecture can make a significant contribution to learning process by
design as well as redesign.

Key words: redesigning, kindergarten, building, energy efficiency,
education

1. Introduction- Background

The United Nations has stressed that education has a basic role in
transforming human life on the planet into a more sustainable one. The decade
2005- 2014 was announced as a decade of Education for Sustainable
Development (ESD) [1].

Scientists suggest that if we want to bring to a halt this galloping
climate change the biggest industrialised countries should reduce CO2
emission by 80-95% by 2050 [2]. Goudie explains that since the industrial
revolution unprecedented technological, industrial and scientific growth has
led to increased consumption of resources, increased wealth, better health, and
population explosion [3]. This paradigm has usually been defined by stressing
that the “three pillars of sustainability”— environmental, social and economics
should be reconciled, cannot be mutually exclusive, and should be mutually
reinforcing. As Vos puts it, people, economic systems, and habitats are
interrelated.[4] McKenzie explains that when sustainability is defined and
indicators determined at local level they are the most useful, because
definitions derived at global level are sometimes too broad for use in specific
situations [5].

Stanners believes that in order to understand sustainability, its main
components, and the way they should be implemented on local level what
might help is education [6]. If we desire to readily tackle the challenges ahead
we should develop an array of skills and abilities, needed for sustainable
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living, through education. Some experts believe that a “sustainable school (or
kindergarten) is the most appropriate strategy for renovating educational
processes and achieving quality education” [7]. Papanek claims that all design
is education [8]. Helweg explains that “as buildings must not be reduced to the
purely technical and craft aspect of production, education must not be limited
to the simple teaching of formal knowledge. If you say education and mean
only the level of the knowledge that can be tested, you will fall short, just like
the person who says architecture, and means no more that the construction of
building.” [9]. Bell and Wakepord believe that the architectural design in this
process should have a crucial role, because architects are the ones giving new
form to the various needs of the future [10]. The way buildings operate can
convey important messages. Goldberger adds that buildings can make us feel,
they can make us think, and the whole building can be a lesson [11].
Educational facilities should make a significant contribution to ensure
sustainability at all levels, from local to global [12]. It seems that knowing
local challenges we can contribute to the solution to global social, economic
and environmental problems and turn education facilities into places
safeguarding the future [13]. Architects recognised that well being of all
communities is inherently valuable for the heart of their profession. They used
their skills to address specific needs of a community and in that way
reinvented architecture. Design process educated society, simultaneously being
educated by those it served [14].

2. Education by design - kindergartens

Kindergartens are institutions which provide care for children in these
three key aspects - education, healthcare and socialization. Things on which is
necessary to pay special attention with design or reconstruction of these
facilities is providing adequate conditions for children stay, due to the
psychological and physical health and sensitivity of children aged 1 to 7 years.
Children of this age are at the phase of full development, so they represent
most delicate age category of the human population. Spaces in which they
spend most of the day are of such character that sometimes does not
adequately respond to the demands of child development. Young children in
particular benefit the most from healthy indoor and outdoor environments and
are the most susceptible to harm from environmental toxins [15]. A sustainable
design or reconstruction provide the kindergartens with healthy environments,
good quality of internal air, thermal, visual and acoustic comfort and increased
safety and security.

Sustainable kindergarten design incorporates the site’s natural
advantages and features to achieve the kindergarten’s high performance goals.
By embracing natural site conditions kindergarten design is environmentally
responsive to the site as it enhances the building’s performance. In this way
children have opportunity to see directly how human activities impact
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ecological systems and can actively be immersed into learning about strategies
to protect natural habitats. In addition, a green design strategy creates an
opportunity to introduce environmental education at an early age, which is key
to raising future generations of citizens who think green [16].

2.1. Sustainable reconstruction - a new opportunity

The renovation process of buildings may have different scopes. This
is implicated with condition of the buildings and financial support for the
reconstruction. The range of the reconstruction is conditioned with amount of
available financial resources. Good financial basis may give opportunity for
remaking of the building including principles of green building and some
principles of sustainability.

Components of green design focus on the health and well-being of the
people and children who occupy preschool facilities. The design of children
classroom uses all non-toxic materials and also provides ample opportunities
for natural light, ventilation and views to the natural world outside. Good
green practice means good early childhood design practice. Discussing how
kindergarten building impacts health and safety is very important, because it
can impede well-being and learning. Additionally, involving teachers and
children in operation and maintenance of various lighting, water, and energy
production systems, is seen as important, so that the operation of those systems
is optimized, costs reduced, and the life and work in the kindergarten made
more comfortable. When they are revealed, and transparently, but safely, built
in the kindergarten they present a valuable teaching tool. Green roofs or roofs
with photovoltaic panels promote energy and resource saving too.

3. Proposal for a new practice in Serbia

For many years in Serbia there are great difficulties with investing in
the construction of new children’s preschool facilities and therefore the scope
of works is at very modest scale. Kindergartens in Serbia were mostly built
approximately 30 to 50 years ago, or in the last 10 years. The ones from the
former group do not fulfill the current standards in several aspects and thus
need to be revitalized. The revitalization is desirable because of the
unsatisfactory energy efficiency and inadequate functional aspects of these
buildings. The process of revitalization is also a good opportunity to remodel
the kindergartens in order to increase the ambient value of these buildings

(Fig.1).
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Fig. 1 “Cvrcak” kindergarten and proposed redesign

As a part of scientific project conducted at Faculty of Civil
Engineering and Architecture in Nis, in last couple of years has been surveyed
a great number of kindergartens in Serbia mainly in south-eastern part of
Central Serbia [17]. The reasons for that are: the preservation of existing
buildings, improvement of accommodation conditions for children and better
learning environment. The task is a complete revitalisation of building and
improvement of environmental quality, as a result of improved characteristics
of facade and roof layer too. Many kindergartens should have their fagades
revitalized. Structurally, the fagades are in good condition, but functionally and
aesthetically they do not fulfill the requirements [18]. Kindergarten buildings
usually have dominant horizontal dimensions which provide a lot of space for
placing the solar energy systems with supporting installations on the roof of
the building. Installation of solar and photovoltaic panels that use the energy
from the Sun reduces the consumption of energy from the exterior network.
The reconstruction done through the increase of thickness of the thermo
insulation layer and the adaptation of roof for the application of solar energy
systems can also be used to remodel the kindergarten in order to increase the
aesthetical and ambient values of the building (Fig.2) [19].

4. Conclusion

One of the most important aspects of revitalization is increasing the
energy efficiency of buildings. This is especially important in kindergartens
since they are public buildings, but also so that the children can learn from the
earliest age about the importance of environmental protection. It is also very
important to keep in mind that the users of the kindergartens are children who
are beginning to learn about the world. If we would be able to get them
accustomed to the use of renewable energy sources in the youngest age, we
could be sure that the future of our environment is in good hands.
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Fig. 2 Floor plan, section and elevation of the “Petar Pan” kindergarten and proposed
redesign
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VERTICAL CITIES AS BUILDINGS OF THE FUTURE

Abstract

In recent decades, people are trying to solve a large number of urban
and environmental problems of highly developed urban centers, particularly in
countries with high population density. Because of the growing urban
population, the world is coming to an accelerated growth and urban sprawl.
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Since that we must raise awareness on the conservation of nature and our
environment. Today's architecture is evolving in harmony with nature. One of
the most modern trends of further development of the architecture is the
vertical development. Design teams around the world plan to build tall, self-
sustainable skyscrapers that would maximally exploit renewable energy
sources and use natural resources in more efficient way. The architects of these
buildings called them Vertical cities because of all necessary contents for life-
size, and the population that lived in these high-rise buildings. Advantages and
disadvantages of these constructions will be discussed further in this research
paper. The subject of this research is related to the problems of our urban and
architectural proposal. The paper represents the Vertical cities as an ecological
design. They are important for the further development of the architecture. The
need for their construction, their significance and principle of functioning are
also mentioned in this research. The paper analyzes the construction of
Vertical cities, and the most influential factors which lead architects to came
up with the idea of designing such structures. The description method and
analysis and synthesis methods were used for analyzing these structures. The
aim of this study is to define the cause of building Vertical cities. The facts
that precede planning such facilities, their operation principles and usage of
eco-materials in their construction to improve efficiency and effectiveness are
also mentioned. Their positive and negative aspects, impacts on the
environment and the problems faced in designing such complex and
demanding infrastructure are explained through some examples, ideas and
plans.

Key words: Vertical cities, further development, architecure, self-
sustainable skyscrapers.

1. INTRODUCTION

The United Nations estimates that more than 75% of the world’s
population will live in urban areas by 2050. New residential and commercial
spaces within cities will be needed to cater to millions of people, creating a
pressing need for cities to invest in innovative, integrated and sustainable
solutions to cope with the growth of urbanisation.®

Instead of the horizontal development of cities and occupation of
large tracts of land with low population density, there is a new idea of slowing
down expansion of the cities. The idea to build a Vertical city stemmed from
the fact that the urbanization is performed at high speed, the population has
increased significantly, and the people, because of rapid economic
development, considerably influenced the changes in nature. The challenge of

® http://www.futurecities.ethz.ch/event/the-vertical-city/
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conquest vertical space is not based on the record-breaking heights, but is
based on a redefinition of a dignified life for some communities.

Cities promote economic growth, increase energy and material
consumption, production of waste and emissions. The price of land due to
centralization increases, so therefore it is less available. Overcrowding is still a
major problem since it is expected that urbanization will continue and there are
predictions that by the end of 2050" in urban areas will live more than 80% of
the world population, whose number will be increased up to 9.2 billion (Figure
1.). There is a problem of lack of agricultural land to feed all the inhabitants.
Just on the ground will not be enough places to live and survive. Thereby there
is a reasonable need for preservation of the polluted planet, increasing demand
for natural resources and it can have long-term consequences.’

World Population: 1950-2050
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Fig.1. World Population Growth, Source: U.S. Census Bureau, International Data
Base, December 2010 Update

With a growing urban population, high-rise buildings will feature
prominently in future cities; hence the proposal of a Vertical City in the face of
high-density urbanisation comes as no surprise.” Destruction of ecosystems at
local and global levels is one of the causes of the drastic climate change and
increasing intensity of natural catastrophes, so that today many towns are in
danger zones.

* http://www.unep.org/pdf/GI-REC_4pager.pdf
> http://www.futurecities.ethz.ch/event/the-vertical-city/
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Traffic in cities is overloaded (Figure 2.), while noise, waste disposal,
air and water pollution are some of the biggest problems in the urban cities
which are spreading too fast. In crowded areas access to basic services is
difficult because people live far from their jobs and health care institutions. In
these cities it takes approximately from two to four hours to get to work, which
is 20 hours per week. Since these problems have become very serious, and it is
badly needed to conserve natural resources, reduce environmental pollution,
and to develop a green economy, it is clear that we must change the way of life
and that changes must be made first in the cities, where more than half of the
world's population li
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2. THE CHARACTERISTICS OF VERTICAL CITIES

If all the most important elements of the city set up vertically, we
would get a construct comprising a residential, office, commercial and public
spaces, parks, farms and gardens - in short we would get a Vertical city. It is a
building that would give more space to live. It would be conducted in a
massive prefabricated skyscrapers which would include all that is needed to be
fully independent. They will become a powerful symbol of the modern city
and the proof of the progress of contemporary architecture. It would
correspond to the functional needs of the traditional city through the
implementation of a public square on each level.
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One of the first architects who gave the idea to build these towns was
Le Corbusier. It seems that Le Corbusier’s theory — “a house is a machine for
living.” will become true in future (Figure 3.). The aim is to point to new
directions for affordable and environmentally friendly urban development,
sustainability and resource efficiency so that the city has higher productivity
and lower costs, and therefore closer to nature conservation.

Fig.3. Le Corbusier’s Sketch for “La Ville Radieus” (“Radiant City”-1924),
Source: http://archidialog.com/tag/radiant-city/

These futuristic cities will put focus to development of infrastructure,
building design, waste control, urban ecosystems, transportation systems,
water, energy and food, and the coordination of all of these sectors. Since these
are the objects that could accommodate the huge capacity of the population, it
would be alternative in overcrowded cities.

An important characteristic of these cities is their connection with
nature. Design approach would have to minimize the adverse effects on human
health and the environment. It involves the use of natural, unpolluted and
recycled materials, renewable energy and the use of clean and energy efficient
technologies and methods. Merging architecture and environment would
significantly affect the quality and comfort of life and the health of their users,
for cleaner air, considerably lower pollution and close relationship with the
natural environment.

These buildings have ventilation and air conditioning system designed
for efficient cooling and heating. The process of designing such buildings can
last a little longer, and also their construction is more expensive than the usual,
but they have a huge economic benefit due to the reduction of energy and
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water consumption, conservation of green and reduce traffic, they are easier
and cheaper to maintain.

One of the important characteristics of these cities are vertical farms
which represent the future of agriculture, the newest way of mass-produced
food that is based on the technology of the greenhouse. Since it is anticipated
that we will run out of funds to feed so many people, advances in agricultural
technology is required. The concept is designed to reduce deforestation by
making the food grown in buildings without the use of land, growing in
mineral solutions, and food would be five times greater than traditional, which
requires a much larger investment. This method of farming would provide
meals for all residents in a Vertical city. The plants would be protected from
drought, frost and climatic disasters and would have better conditions for
growth and development. It is also good for urban centers to have solutions to
solve a problem with a reduction in soil fertility and pollution due to highly
developed industry. Vertical farms (Figure 4.) are more economical because
they reduce water consumption. Transportation costs of food and organic
waste plants can also be used to produce biogas.®

Diagramming a vertical farm
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Fig.4. Diagramming a vertical farm, Source: http://iliveisl.com/building-up-to-reflect-
a-real-world-concept-vertical-farms/

6http://online.wsj.com/news/arti(:Ies/SB1000087239639044385580457760296
0672985508
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What also enrich the space of Vertical cities are indoor and outdoor
gardens (Figure 5.), and other than aesthetic role it is important that they purify
the air. The interior space is suitable for a larger number of people, in which
there is no natural ventilation. It also reduces noise and absorbs dust and are
not expensive to install. There are a lot of scientists all around the world who
are into that field. One of them is Patrick Blanc from France who wrote the
book The Vertical Garden: From Nature to the City.

Fig.5. Vertical gardens - indoor/outdoor, Source: http://www.mrkate.com/wp-
content/uploads/2012/02/Ryue-Nishizawa-vertical-garden-house-tokyo-japan.jpg

Efficient use of energy and resources has become the most important
measure of the quality of the building. Vertical cities will have to use efficient
and modern technology and materials in order to take care of the environment
and to reduce heat loss, energy consumption and maximum use of solar
energy. A special type of materials that respond to the environment, changing
its properties in a more or less reversible way are called Smart materials. They
can improve the existing technology so that products get new functionality.
While using of smart materials - Vertical cities can adapt to their environment
because they can change the color, size, shape or opacity responding to
physical and chemical stimuli such as heat, moisture and light. Usage of
energy in this manner increases the efficiency and comfort of the building at
the same time. This would create a new kind of dynamic objects that represent
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a revolution in architecture.” Using smart window glass has an important role
to decrease heat loss and energy consumption. Maximum light is used, and
therefore better comfort to all residents of the city is provided. These windows
are darkened during the summer days, while illuminated during winter to
absorb more sunlight. Glass facades would enable ventilation and visual
contact with the outside world.

Wind turbines as an energy-efficient technologies (Figure 6.) are an
integral part of the of Vertical city. Use of wind energy for electricity
production, would significantly increase the efficiency of the facility.?

Fig.6. Wind turbines as an energy-efficient technologies,
Source: http://www.greenpacks.org/wp-content/uploads/2011/08/eco-skyscraper.jpg

One of the most important things is the use of solar energy. The
energy of solar radiation is more than sufficient to meet the growing energy
demands of the world. The goal of these projects is to ensure absorption of
large quantities of solar energy in cold periods. Energy is accumulated and its
dissipation is reduced to a minimum. Solar energy technology is energy source
that is used in controlled conditions. It can be used for water heating, lighting,
heating, cooling and ventilation air.

LED lighting provides significant savings in electricity consumption
and, therefore, less impact on the environment pollution. It is a special type of

" Smart Materials and Technologies for the architecture and design
professions, Michelle Addington and Daniel Schodek, Architectural Press,
2005, ISBN 0 7506 62255

® http://www.ekokucamagazin.com/
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lighting that emits light when electricity flows through it. It is increasingly
used in direct and indirect illumination of the interior and exterior.

Collected rainwater is also often applied in Vertical cities. It is used
for the irrigation of vertical farm and garden, and filtration can be used even as
drinking water. Utilization of natural resources increase energy savings.

Problem of communication and connectivity between various
functions in the Vertical city would be solved by horizontal and vertical lifts
that are moving with incredible speed which would use the minimum amount
of energy. The system would be designed so that the maximum time a person
needs to get to their destination is 30 minutes. A huge number of people would
live independently from the rest of the city. In comparison with the horizontal
cities, the energy consumption would be reduced by at least 75%, and
contamination up to 90%.° Comparison of the height of some projects of such
buildings and existing skyscrapers are given in Figure 7.

Fig.7. Comparison of height of the tallest buildings in the world,
Source: http://www.thatsmags.com/shanghai/articles/11963

The construction of these high structures (such Vertical cities are),
poses a serious challenge for engineers as they face many problems. The
designers pay great attention to the safety and security of the residents. The
inhabitants of these facilities are exposed to risk. Severe, natural disaster, a fire
or malfunction of elevators are just some of the incidents that can lead the city

% http://www.unep.org/transport/pcfv/pdf/publowsulfurpaper.pdf
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to danger. Therefore, certain protective measures for prevention, or
minimizing effects of such incidents that cannot be prevented, are introduced.
All buildings must be designed to submit combined effects of gravity, seismic
and wind. One of the most important impacts that affect the facilities is
crosswind. The architectural design of a large number of tall buildings is
driven by aerodynamics, because the form is very important so that such
buildings could resist extreme winds. Construction of structures with circular
base, can be considered as one of the best solution. The challenge of "rocking"
of the building, with which engineers face, is solved with the massive piston. It
would move opposite of the direction of the wind. By creating models that can
be tested on the impact of winds and earthquakes, we can see if the object is
durable. Strong earthquakes can lead to the demolition of the building so that
builders must ensure the stability of the building. The solution could involve
massive steel pillars to strengthen the structure.

Fire protection must be significantly higher since evacuation is a
particular challenge for firefighters because of the height of the building. Since
the facility has limited input and output, the harder it is to make a plan of
evacuation. Chimney effect, which involves the movement of air through the
facility and creating great differences in internal pressure must be controlled to
reduce the spread of smoke in case of fire. The solution may be that the
elevator door can be opened simultaneously on different floors.™

3. CONCLUSION

Vertical City is a very interesting way of using the minimum surface
area, reducing energy consumption and transport. From the perspective of
potential residents, it would seem that their main concern would be the price of
apartments and security. However, it is necessary to find a balance between
price and maintaining costs. The price must be adjusted to future residents.
Due to the rapid population growth, the idea of Vertical cities will be
developed and implemented in future much more than today.

The concept of constructing Vertical cities is still unimaginable and
new to the population. In order to gradually raise the awareness and acceptance
of this way of life, people (especially young) will be available to get public
explanation of the ideas. In order to solve the problems of noise and safety, too
much density, and to reduce them to an appropriate level it is necessary to use
modern technology, materials, acoustic and construction methods that would
be found and well implemented. Shanghai and Jeddah are currently the only
cities in which vertical housing is began to exist. Residents of these cities are
highly adaptable to new housing forms. Since the land in most Asian cities is a

19 http:/www.firesafeeurope.eu/buiding-types/high-rise-buildings
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major problem, the only way is to build up, and thus creates the need for
Vertical cities. Dubai is also one of the cities that are going to invest in such
structures in the future.

The future of Vertical cities will mostly depend on their content,
services and protection of human beings. Their impact on the environment and
the ability of self-sufficiency will also be very important. Most of them are just
ideas and plans for the future, because the construction of that kind of building
with a height of over 1000m involves a great number of problems that have not
yet been fully resolved. So far, only some implementation of the projects have
started, but the other represents a utopian solution to the explosive growth of
the world population. We need to expand our horizons to change the world.
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Abstract

Contemporary thought in architecture keeps pace with the expansion
of technology, and sets the growing challenges in enriching the visual identity
of buildings, but also insists on preserving the natural balance of the
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environment. Double skin facades are a positive combination of these two
tendencies, as one of the possible approaches to bioclimatic design, which
significantly takes into account the environmental and economic aspects of
buildings, and thereby contributes to the aesthetic experience and initiates new
possibilities in architectural design. Since the double skin facades are a
relatively new concept in architectural design, before their extensive
application it is necessary to identify and analyse all the potential factors that
may affect their use and thereby evaluate using the double skin fagade as a
potential approach to bioclimatic design of architectural structures.

Key words: double skin facades, bioclimatic design, energy
efficiency

1. Introduction

The visual identity and expression of arhitectual building is defined
through the communication of essential characteristics, quality and purpose of
the object and its parts that are correlated in a certain way. Aesthetic and visual
identity of an architectural structure had been treated passively for a long time,
with small steps in its evolution. Only recently the increasing tendency of
architects to enrich the visual expression of architectural structures, and at the
same time not to damage the natural balance of the environment, and
emphasize the ecological and economic domain of these innovations became
evident. Double skin facade is one of the possible approaches to the design of
architectural structures that significantly takes into account mentioned factors.
Although the concept of double skin facades is not new, only recently their
potentially very high utility value is understood, and the tendency for their
greater application is increased. However, before their extensive application it
is necessary to identify and analyse all the potential factors that may affect
their use and thereby evaluate the use of double skin facade as a potential
approach to bioclimatic design of architectural structures.

2. Double skin facades definitions

The concept of double skin facade is very complex, and their
construction and method of application varies depending on the location where
the building is designed, and the motives for their application. For these
reasons, there are a number of different definitions of the double skin facade in
the literature. Some of the most important definitions of double skin fagades
are:

“Double Skin Facade is essentially a pair of glass ,,skins* separated
by an air corridor. The main layer of glass acts as insulation against
temperature extremes, winds, and sound. Sun-shading devices are often
located between the two skins. All elements can be arranged differently into
numbers of permutations and combinations of both solid and diaphanous
membranes.” [1].
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»Double Skin Facade is a pair of glass skins separated by an air
corridor (also called cavity or intermediate space) ranging in width from 20 cm
to several meters. The glass skins may stretch over an entire structure or a
portion of it. The main layer of glass, usually insulating, serves as part of a
conventional structural wall or a curtain wall, while the additional layer,
usually single glazing, is placed either in front of or behind the main glazing.
The layers make the air space between them work to the building’s advantage
primarily as insulation against temperature extremes and sound“[2].

Saelens defines the multiple-skin facade as: ,an envelope
construction, which consists of two transparent surfaces separated by a cavity,
which is used as an channel. This definition includes three main elements: (1)
the envelope construction, (2) the transparency of the bounding surfaces and
(3) the cavity airflow*[3].

In order to more closely define the concept of double skin facade, it is
necessary to know basic information about their structure, function and manner
of usage, which are common to all double skin facade, regardless of further
specifics. The constituent elements of the double fagade can be defined as
follows:

. Exterior skin - usually the single glazing, can be partially or
fully glazed, exterior skin is usually glazed with tempered or, rarely, with
lamellate safety glass;

. Interior skin — inner, the main facade of the building. It has
the function of isolating the facility. Usually has two layers of glazing, and
almost never this part of the facade is fully glazed,;

. The air cavity between the two panes — it can be totally
natural, fan supported or mechanically ventilated. The width of the cavity can
vary as a function of the applied concept between 10 cm to over 2m;

. Shading device - Most common the blinds, placed between
the two skins of double skin facade within the air layer.

3. Construction of double skin facades

In order to define the concept of double skin facade more closely, it is
necessary to know basic information about their structure, function and manner
of usage, which are common to all double skin facade, regardless of further
specificities. The constituent elements of the double fagcade can be defined as
follows:

. Exterior skin - usually single glazed, can be partially or fully
glazed, exterior skin is usually glazed with tempered or, rarely, with lamellate
safety glass;

° Interior skin — inner, the main fagade of the building. It has
the function of isolating the facility. Usually has two layers of glazing, and
almost never this part of the facade is fully glazed;
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. The air cavity between the two panes — it can be totally
naturaly ventilated, fan supported or mechanically ventilated. The width of the
cavity can vary as a function of the applied concept between 10 cm to over 2m;

. Shading device - Most common the blinds, placed between
the two skins of double skin facade within the air layer.

The choice of the outer and inner membranes, as well as shading
devices, can be of the vital significance for the functioning of the entire system
of the double skin fagade. Different types of skins and glazing affect the
warming of air and its temperature, and thus to its natural flow. In addition, the
type of shading device can significantly affect the heating and air flow inside
the cavity of double skin facade.

In designing a double skin facade type, size and position of the
openings are very important. Type of openings in the outer membrane affects
the type and speed of air flow inside the cavity, while the type of openings on
the inner membrane is important for ventilation and thermal comfort inside the
building. Size of openings affects the speed of the air flow, and therefore its
temperature. Application of openings with regulation achieves much better
effects. Position of openings defines the way of air flow, the place of its
introduction into the system, as well as the ejection. This directly affects the
principle of functioning of the system of double skin facade.

The basic principles and elements of construction of double skin
facades are shown in figure 1:

il 4 ) 1 SRR SR L
Figure 1. Construction of double skin facade (Scientific and Technological Park, Nis)
4. Double skin facades typology
Several ways to classify the double facade can be found in the
literature, that can be based on: the type of used construction, the origin,

destination and method of air flow through the cavity etc. One of the more
general classifications of the double fagade could be according to the
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geometry, and the type of air space between the two facades, and therefore the
way of air flow in it. This approach to the classification was used by Lee and
Saelens [4], [5].

. Box window type: In this case horizontal and vertical
partitioning divide the facade to smaller and independent boxes.

. Vertical shaft type: Double facade is divided vertically, and
thus vertical segments — panes were formed, as part of the fagade.

. Corridor type: Horizontal partitioning is realized for
acoustical, fire security or ventilation reasons.

o Multi-storey type: In this case there is no division between

the two facades. Air space is ventilated through the large openings in the lower
and top part of the double fagade.
More detailed way to classify the double skin facades according to

the:

. Type of ventilation: natural; enhanced by ventilator;
mechanical.

. Origin of the airflow: from inside or from outside.

. Destination of the airflow: towards inside or towards outside.

. Airflow direction: to the top or to the bottom (only in case of
mechanical ventilation).

. Width of the air cavity: narrow (10- 20cm); medium (0.5-

1m); wide (over 1m).
5. Application of double skin facade - examples

To evaluate this approach to the design of architectural structures it is
necessary to analyze the representative buildings that have applied double skin
facades. A sample of three buildings is selected, each with a specific method,
but similar motive for use this kind of facade.

5.1. Scientific and Technological Park, Ni§

The complex of Scientific and Technological Park, was designed at
Alexander Medvedev street, in the municipality of Red Cross in NiS. The
investor is the Ministry of Education, Science and Technological Development
of Republic of Serbia. The building was designed by Faculty of Civil
Engineering and Architecture in Nis.

The total gross area of the building is 13977.59m2, it has Po + P +3
storeys, and is located in the vicinity of university institutions and student
facilities. Set on relatively flat terrain, with its longitudinal axis oriented north-
west, in order to ensure good insolation of longitudinal and part of lateral front
in the morning and afternoon hours (Figure 2).

The inner membrane of the double facade is designed as a series of
windows, made of aluminium heat insulating construction. Window frames
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that open and fixed elements are in the same plane. The outer membrane of the
double fagade was designed as a facade membrane filled with laminated safety
glass. In the lower and upper zone of a double skin facade blinds with movable
lamellas for ventilation of the air space between the two membranes of double
skin facades are designed (Figure 3).

Scientific and Technological Park is designed for the needs of
companies dealing with development and application of modern technologies,
so the innovative form and design were one of the main motives in its design.
Transparent glazing of outer skins of double skin facade and coverings made
of alubond in dark gray colour refreshed with bright green details, create a
unique visual expression of the object (Figure 4).

The aim of the application of double skin fagade on this building is
primarily the improvement of energy efficiency of the building, achieved
through better thermal insulation in winter, as well as the protection from
overheating in summer, due to its disposition and big area of southern facade.
As this is the first object with double skin facade in Nis, and one of the first in
Serbia, it is expected to serve as an experimental facility for conducting further
research on the effects of the application of double skin facade.

S{TITIITTHTITI

Figure 3. Scientific and Technological Park, Ni§ — section
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Figure 4. Scientific and Technological Park, Nis

5.2. Office building ,,Crystal“, Copenhagen

Office building "Crystal", designed for the Nykredit company, by the
Danish firm Schmidt Hammer Lassen Architects, with total gross area of
6850m2, is located in Copenhagen, Denmark. It is designed 2006th, and was
realized in the period 2008-2010. It is an object that has attracted the attention
of experts, was awarded several times, and is one of the best examples of the
application of the double skin fagade.

The building is located on a large square, in its immediate vicinity is a
park, and stands alone in the focus of pedestrian and traffic communications.
Attractive and recognizable visual identity is achieved through dominant
geometry, and transparency, with randomly assigned lamellate glass with
different tones. The building gives the impression of "floating" because the
facade, as a result of experimenting with geometry, in some areas descends to
the ground, and in some areas raises through several storeys. The architectural
idea came from fascination with natural forms, primarily crystal, whose
distinctive shape and transparency is transferred to the object(Figure 5). At
night, the building looks like a big shiny diamond which rises elegantly above
the square giving it a unique look.
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Figure 5. The Crystal, Copenhagen
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Additional natural light is introduced to building interior via atriums,
while the applied double skin facade, which enabled large glass surfaces with
reduced heat loss, is responsible for good natural lighting in offices, and
attractive views to the square (Figure 6, 7). The function of external glass skin
is to use daylight the best way, and to some extent prevent large heat gains,
which may affect the comfort inside the building. Because of the specific
location with intense traffic, it is necessary to think about the outside noise as a
possible problem, which is an additional reason for choice of the double skin
fagade. "Crystal" is a unique office building and it is an energy sustainable
object, because it uses only 25% of maximum allowed energy, which is mostly
the result of good isolation three-layer glass inner skin of the double skin
facade. In addition, the object produces energy by itself, because the roof is
entirely covered with photovoltaic cells that produce 80,000 kWh of electricity
annually.

Figure 6. The Crystal, Copenhagen- floor plan and elevation

Figure 7. The Crystal, Copenhagen- section and detail
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5.3. Administrative building ,,JAF*“, Geneve

Administrative building "IAF" in the Avenue de France in Geneva,
designed by Swiss company Group8 for the foundation FIPOI engaged in the
construction, sale and renting of facilities to international organizations and
diplomatic missions located in Geneva. The building was built in the period
2009 to 2012th and has a total gross area of 18000m2, 10600m2 of which is
business space intended for rent (Figure 8).

Figure 8. IAF, Genéve - floor plan and section

Location of the building is very convenient, given its purpose, as it is
located near the Palace of Nations and headquarters of many other
international organizations, with very good traffic connection because it is
located near the highway and the railway line. However, these benefits involve
a large noise problem caused by heavy traffic. On the other hand, the design
requirements required the object to satisfy strict energy standards, so the
double facade imposed as a logical solution that solves these two problems,
acoustic pollution and energy savings (Figure 9).

Figure 9. IAF, Genéve
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External membrane of the double skin fagade is glazed with randomly
applied lamellate glasses in different colours, thus achieving an interesting and
dynamic visual effect (Figure 10). Between the external and internal fagade
skins there is the air layer 60cm wide that is also used for maintenance. Air
enters the cavity of the double skin facade over adjustable blinds on its bottom
and is disposed into the environment at the top. This way, adjusting blinds
regulate the air flow inside the double fagade, beneficial effects are achieved,
like ventilation and cooling or additional thermal isolation. Sun protection is
achieved by aluminium blinds - venetian blinds located inside the air layer of
double skin facade. Besides the system of double facade, significant energy
savings are achieved via cost-effective heating and cooling system of the
building, that consists of nine high efficiency heat pumps.

Figure 10. IAF, Genéve

6. System of double skin facades — evaluation criteria

Application of double skin facades on architectural structures can
have many potential implications, both positive and negative, necessary to
classify and analyze.

Advantages of the double skin facades are following:

- enhanced acoustic protection by tampon air layer between facade
layers;

- thermal protection, primarily in the form of reduced heat losses;

- ventilation during night;
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- energy savings and reduction of negative impacts to the
environment;

- better protection for shading devices located between the two layers;

- reduced wind impact;

- application of large glass surfaces with reduced heal losses;

- natural ventilation;

- thermal comfort- maintaining a temperature closer to the level of
thermal comfort on the inner surface of the wall, in relation to the outer
temperature.

Disadvantages of double skin facades:

- higher construction costs than traditional facade;

- additional maintenance costs;

- the problem of overheating of air between two facades, which can
lead to overheating of the interior space;

- increased, unfavourable airflow speed of natural ventilation,

- additional facade increases the total load and the weight of the
construction,

- the transfer of sound from one room to another, or from one floor to
another, if double skin fagade system is not properly designed.

7. Conclusion

Double skin facade is usually applied to office buildings, in the
purpose of introducing the natural qualities to the interior, in order to raise
internal comfort to a higher level, with reduced energy consumption. Since the
double skin facade is a relatively new concept, its quality is still improving and
the possibilities to reduce one of its biggest potential problems, the risk of
overheating, are considered. In the literature one can find different opinions
about double skin facades, from those that predict the expansion of double skin
facade as the best way to achieve high energy efficiency in buildings, to those
that believe that overheating problem is almost insurmountable, and reject
them as not energy-efficient system. The truth is that the double skin facade
systems are highly dependent on external conditions (solar radiation, outside
temperature, etc.), because it allows external conditions to affect on "climate"
of the interior space. The double fagcade must be designed in accordance with
the specific location conditions, otherwise the system performance will not
fulfil its potential, and it may not be satisfactory solution.

The design parameters and the aesthetics of double skin facades must
be studied and advanced in order to improve the characteristics of the system,
to ensure reduced energy consumption and high quality comfort of the internal
environment of building. Some of these are:

- the design and type of double skin facade;

- construction of a double skin facade;
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-geometrical characteristics of airspace in double skin facade;

- the way air flows through the air space;

- placement of the apertures in the inner and outer membrane of the
double skin facade;

- type of glazing and type of shading devices;

- positioning of shading devices.

It is important to understand the physics of air flow through the air
space of a double skin fagade, and the influence of openings in both facade
membranes on air flow and temperature of air in air space, in order to
maximize the potential of the system. Together, all those physical factors
condition the design of a double skin facade, and must be respected and
followed in order to achieve improved comfort of the internal environment and
reduce energy consumption. In the engineering approach is necessary to
consider the facade as an integral part of the building, and to identify all
relevant parameters that affect its performance. Future research should be
directed towards the following areas:

- Development of techniques for determining the physical
characteristics of the air space between the two membranes of double facades.

- Feedback from buildings built with double skin facade system.

- Comparison of double facade to partially glazed single facades.

- Planning of the quantity of energy use in the exploatation in the
design process.

- A study of the application of the double skin fagade.
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ENERGY RESTORATION OF MASONRY BUILDINGS APPLYING
INTERNAL THERMAL INSULATION

Abstract

The most of the existing buildings constructed in the past centuries,
belongs to the masonry buildings, in terms of its structural system. From the
point of view of architecture and history, considerable portion of buildings
belongs to the cultural heritage buildings. At the time when they were designed
and constructed there were no regulations on the thermal protection of
buildings, so they do not meet even the minimum criteria of thermal insulation
and energy efficiency. Their purpose, which is in many instances very different
from the original one, necessitates their energy revitalization, especially it is
acknowledged that they represent a considerable share of the building stock.
One of the frequent methods of their energy revitalization is application of
ETICS facades on the external walls. However, in case of the buildings
belonging to the cultural heritage (protected buildings) the ETICS systems
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have very specific and limited application, or are even completely impractical.
The paper presents an analysis, when and under which conditions it is possible
to implement the system of internal thermal insulation on the interior side of
the mixed type masonry walls, for the purpose of their energy restoration and
revitalization.

Key words: energy restoration, mixed type masonry partitions,
internal thermal insulation.

1. INTRODUCTION

A large number of existing buildings, in statistical terms, was built in
the times when there were no adequate standards and regulation concerning
heat protection of buildings. Many of these buildings belong to the category of
immovable cultural property which, as architectonic structures of special
cultural and historical importance have a status of a cultural monument,
buildings under protection.

The result of such condition of one part of these buildings, or even all
buildings from this period, is their design without any thermal insulation. The
external walls, which have the most important role in the thermal balance of
the building, were most frequently constructed of traditional materials having
high density, such as bricks, stone and concrete combined with those two
previous materials. In terms of position and function, the external walls are
exposed to various external (and internal) impacts. Due to their action, there
variety of negative consequences may occur, causing various forms of
structural damage. The most frequent effect is the impermissible condensation
of water vapor inside the building and on the wall surfaces. This physical
phenomenon results in the reduction of thermal-insulation capacity of material
and deterioration and decay of material and its destruction.

It is not difficult to assume that such walls do not meet the prescribed
requirements of energy efficiency. The importance of this view, from the
aspect of energy saving, is emphasized by the fact that 25%-30%
contemporary buildings is constructed as energy inefficient, and without
sufficient thermal-insulation properties. Regarding the previous facts, it is a
logical conclusion that it is necessary to restore and revitalize such buildings in
terms of energy. One of the most implemented principles is designing and
construction of thermal insulation systems for external walls (FTIS; ETICS).
There is a limitation, in terms of implementation of these thermal insulation
systems on the structures that have the status of cultural monuments, since the
facades and their architectonic and formal characteristics must not be altered.
Apart from this primary limitation, there is a certain number of cases when the
external insulation is not practicable for technical or regulation reasons.

155



Therefore, the only possible method of application of thermal-
insulation layer of the facade or external walls, is to place it on the interior,
“warm” side of the wall. Proper design of this layer ought to primarily prevent
the harmful effects of impermissible condensation of water vapor. The proper
design and construction of appropriate of structures of walls with internal
insulation also brings about rapid heating of interior space (schools, churches,
office blocks, etc.) A special problem (and an unsolvable one too, according to
data available to the author) pose the buildings whose interior is protected
along with the exterior.

2. CHARACTERISTICS OF ANALYSED SYSTEMD OF
EXTERNAL WALLS OF BUILDINGS

The most frequently implemented traditional building materials (basic
materials) for external walls of the buildings belonging to the cultural
monument category (structures of special historical and cultural importance),
and for which the results are presented after energy restoration and
revitalization are:

- Crushed stone,

- Solid brick,

- Brick and stone,

- Stone and concrete,

- Solid brick and concrete,

- Stone, concrete and brick.

Thermal protection of the materials of the system of analyzed external
walls are given in (Table 1): density p, specific heat c, thermal conductivity
coefficient A and relative water vapor diffusion resistance p.

O.N. MATERIAL P c A n(-)
(kg/m®) | (/kgK) | (W/mK)
1 STONE/S/ 2700 920 2,33 65
2 BRICK /B/ 1800 920 0,76 12
3 CONCRETE/C/ 2400 960 2,04 60
4 LIME MORTAR 1600 1050 0,81 10
5 LIME CEMENT 1800 1050 0,87 20
MORTAR
6 CEMENT MORTAR 2100 1050 1,40 30

Table 1. Thermal protection characteristics of materials of masonry walls layers
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Figure 1. Some examples of masonry walls: EW-SB; EW-S and EW-SCB

The presented calculation and analysis includes masonry walls made
of brick, stone and concrete, that is, constructed and mixed type masonry walls
formed by combining these materials. Densities p (kg/m®) used in calculation
and analysis of basic building materials were selected according to the case
study principle for the certain type of external wall (EW). Accordingly, the
appropriate coefficients of heat conductivity A and the relative resistance to
water vapor diffusion p were chosen. Standardization of the analyzed walls,
according to the assumed characteristics of the basic material, brick, stone and
concrete is also provided in a table (Table 2).

The table of EW which are made of bricks with the density p
=1400kg/m®, which is in the analysis reflect in the coefficient of heat
conductivity and relative resistance to water vapor diffusion which used in the
calculation, is provided in the table 2.

The standardized walls included in the calculation are:

- Type (EW-S) external wall of stone,

- Type (EW-B) external wall brick,

- Type (EW-SB) external wall of brick and stone,

- Type (EW-CB) external wall of concrete and brick,

- Type (EW-CS) external wall of concrete and stone,

- Type (EW-SCB) external wall of stone, concrete and brick.

WALL TYPE Dy, A

LABEL WALL MATERIAL (cm) d, (m) (W/mK)

EW-S stone 50 0,50 2,33

EW-B brick 51 0,51 0,76

stone 0,40 2,33

EW-SB brick 2 | o012 | o7

concrete 0,30 2,04

EW-CB brick 2 1 g1 | o7

concrete 0,30 2,04

EW-CS stone 45 0.15 2.33
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stone 0,15 2,33
EW-SCB concrete 52 0,25 2,04
brick 0,12 0,76

Table 2. Standardized analyzed external masonry walls

One of the most important parameters for the quality of walls, from
the aspect of thermal protection is heat passage coefficient U (W/m’K). The
valued of heat passage coefficient Uy, (W/m?K) for certain structural elements
of the building, according to the code of energy efficiency building must be
lower or equal to the maximum permissible value Uy (W/mZK). The values
of heat passage coefficient Uy, were calculated for the analyzed standardized
walls, which are recognized as the walls most often occurring as a type of
external walls of the cultural monuments buildings. The results were provided
in a table, along with the maximum values of heat passage coefficient Uy,
depending on the building category (existing or new building).

- Existing

oN. | WALLTYPE Uy New building building

- LABEL W/m?K Unac=0.4

( ) Upmax=0.3 (W/m?K) (v"\}?n %)
1 | EWs 2,600 NO NO
2 | EWB 1,189 NO NO
3 | Ew-sB 2,002 NO NO
4 | EwW-CB 2,105 NO NO
5 | EW-CS 2,662 NO NO
6 | EW-SCB 1,942 NO NO

Table 3. Heat passage coefficient Ug, of the typified external walls of masonry
buildings, belonging to the cultural monuments category

On the basis of the values of calculated heat passage coefficients,
presented by the previous table (Table 3), it can be concluded that none of the
assumed examples of the existing walls does not meet the maximum
permissible values according the Code on energy efficiency of buildings
(,,Official Gazette of the Republic of Serbia“ no. 61/2011).

3. ANALYSIS OF STANDARDIZED WALLS WITH
INTERNAL THERMAL INSULATION SYSTEMS

3.1. General characteristics of internal thermal insulation systems
Structure, characteristics, materialization and the form of the facade

envelope of the building, including thermal properties, are exposed to constant
transformation due to the accelerated technological development. As a
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consequence, there has been a development of thermal insulation systems
which can be easily and rapidly applied to the fagade walls on the outer side
and their increasing application in contemporary engineering practice.

The most frequent methods of application are by adhesion, by
adhesion and plug anchoring or by fixation by rails and anchors to the wall.
However, in case of the buildings belonging to the cultural monuments
category as mentioned and elaborated in the introductory section, application
of these systems is very limited, and in a large number o cases almost
impossible. Therefore, conventionally proper location of thermal insulation
material (as close to the external “cold” side) within the cross-section of the
fagade wall is in case of these buildings unfeasible.

The reason for such designing-architectonic approach of installation
of thermal insulation on the interior side of the facade wall which was almost
axiomatic in case when the building was under protection (“protected fagade™)
is very clear and more than obvious. From the aspect of theory of heat
technology and thermo-dynamics it is, to say the list — disputable, but not
impossible.

The paper will include the design of the internal insulation system for
three different thermal insulation materials, two of them being very often used
in construction. In the first variant mineral rock wool was used as thermal
insulation material, in the second variant, it was the extruded polystyrene, and
in the third variant it was the glass foam thermal insulation, which,
unfortunately is barely present in our building practice (according to the facts
available to the authors). The analysis will include the design parameters
which are, in methodological terms, based on the current regulations in the
area of building thermal protection. Evaluation of each of the analyzed variants
of internal thermal insulation will be performed according to three criteria:

- Permissible heat passage coefficient criterion,

- Permissible condensation damp criterion and

- Thermal stability criterion.

Internal thermal insulation system (working designation - ITIS) is
placed on the interior side of facade walls, and except the thermal insulation
layer, it comprise the mechanically protective layer of materials of appropriate
characteristics. The most frequently applied finishing-protective layer is the
gypsum-cardboard panels. Apart from GC panels, the internal layers can
consist of mortars base on artificial or silica resins, mineral mortars with
reinforcement meshes, wooden panels, PVC material but also the brick-
ceramic elements and similar. The data used in the calculation, were defined
by the code on EE of buildings, standards, building purpose, i.e. by the
functional use of a room in the building). The adopted values of input data for
temperatures and relative values of input data for temperatures and relative
humidity are presented in the table 4.
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Zone Temperature Humidity
DATA VALUES FOR THE 0;(°C) | 6:(°C) | @i (%) ©e (%)
CALCULATION A 20 -5 55 90
B 20 -10 55 90

Table 4. Input data used in calculation and analysis
3.2. VARIANT 1 - Internal thermal insulation system MW

VARIANT 1 — in the first variant of ITIS the thermal insulation
layer was the mineral rock wool d=10cm thick, and as a finishing-protective
layer GC panels d=12.5mm thick. The heat protection characteristics of used
materials are provided in table 5.

P A -
VARIANT 1 MATERIAL (kg/m3) (W/mK) h0)
1 MW — Tlg\Oelral rock 85 0.033 1,3
ITIS 1 GK - avosum
9 gyp 900 0,21 12
wallboards

Table 5. Heat protective characteristics of finishing-protective layers of ITIS 1

Criterion of the permissible heat passage coefficient— VAR. 1

Based on the results presented in Table 6 it can be concluded that all
the analyzed standardized walls, with the added internal thermal insulation of
MW-mineral rock wool (ITIS 1), meet the requirements of thermal protection
based on the maximum prescribed heat passage coefficient U, both for new
and for the existing buildings.

WALL TYPE Usu b NIZW Ex'ils;!ng

uilding uilding

ON. LABEL (\2"|’<’)'“ Umax=0.3 Unnax=0.4

(W/m?K) (W/m?K)
1 EW-S + ITIS 1 0,288 YES YES
2 EW-B+ ITIS 1 0,254 YES YES
3 EW-SB+ ITIS 1 0,279 YES YES
4 EW-CB+ ITIS 1 0,281 YES YES
5 EW-CS+ ITIS 1 0,288 YES YES
6 EW-SCB+ ITIS1 | 0,277 YES YES

Table 6. Heat passage coefficient Ug, of the standardized external masonry walls
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Criterion of the permissible condensation damp and thermal stability
-VAR. 1

In all the analyzed examples of walls in the first variant (Var.1) the
total condensed damp (X)) is much higher than the maximum permissible
value (Xmax). However, according to the calculation for the required number of
days for drying (z) in case of zone B the number of days is higher than the
maximum number of days (Zmax). Also, based on the number of obtained
results for the values of oscillation damping factor of temperatures of
standardized walls provided in tiers v and vy, (calculated value and minimum
required value) it can be concluded that all the standardized analyzed types
meet the requirements of thermal stability in summer season. The analysis
results according to the criteria of permissible condensation damp and thermal
stability are provided in table 7.

WALL Humidity (%) Draying (days) )
TYPE Zone v Ymin
LABEL Xuk’ Xmax z Zmax (JUQ)
: 87,30
EW-S + A 5540 | 25,10 , 90 7001 15
ITIS1 B 64,40 25,10 103,80 60
EW-B+ A 48,10 | 25,10 71,01 90
1955,6 15
ITIS1 B 58,10 | 25,10 88,90 60
EW-SB+ A 53,69 | 25,10 83,88 90
1130,9 15
ITIS1 B 62,90 | 25,10 100,90 60
i 84,17
EW-CB+ A 54,03 | 25,10 , 90 600.1 15
ITIS1 B 2,55 2,17 84,75 60
- A 2,4 2,17 85,60
EW-CS+ 49 , 90 516.9 15
ITIS1 B 2,56 2,17 101,80 60
a 2
EW-SCB+ A 316 | 2,62 82,30 90 11642 | 15
ITIS1 B 3,30 2,62 99,80 60

Table 7. Values of total and permissible material humidity, number of drying days and
factors of damping of temperature oscillation amplitude

3.2. VARIANT 2 - Internal thermal insulation system with XPS
VARIANT 2 — in the second variant of ITIS the thermal insulation
layer was the extruded polystyrene XPS d=10cm thick, and as a finishing-

protective layer GC panels d=12.5mm thick. The heat protection
characteristics of used materials are provided in table 8.
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p A -
VARIANT 2 MATERIAL (kg/m3) | (W/mK) h0)
1 XPS - extruded 40 0.034 200
polystyrene
ITIS 2 GK - gypsum
’ ayp 900 0,21 12
wallboards

Table 8. Heat protective characteristics of finishing-protective layers of ITIS 2

Criterion of the permissible heat passage coefficient— VAR. 2

Based on the results presented in Table 9 it can be concluded that all
the analyzed standardized walls, with the added internal thermal insulation of
the XPS-extruded polystyrene (ITIS 2), meet the requirements of thermal
protection based on the maximum prescribed heat passage coefficient Uy,
both for new and for the existing buildings.

oN. WALL TYPE (\5]\/5;;1 New building | Existing building

LABEL 2K) Un=0.3 Une,=0.4

(W/m*K) (W/m°K)
1 EW-S +ITIS 2 0,295 YES YES
2 EW-B+ITIS 2 0,260 YES YES
3 EW-SB+ ITIS 2 0,286 YES YES
4 EW-CB+ ITIS 2 0,288 YES YES
5 EW-CS+ITIS 2 0,296 YES YES
6 EW-SCB+ ITIS 2 0,284 YES YES

Table 9. Heat passage coefficient Ustv of the standardized external masonry walls

Criterion of the permissible condensation damp and thermal stability
—VAR. 2

In all the analyzed examples of walls in the second variant (Var.2) the
total condensed amount of damp (xy) is lower than the maximum permissible
value (Xmay), that is, the number of draying days (z) is consequently lower than
the maximum number of drying days prescribed by the standard (zmax). Also,
based on the number of obtained results for the values of oscillation damping
factor of temperatures of standardized walls provided in tiers v and v,
(calculated value and minimum required value) it can be concluded that all the
standardized analyzed types meet the requirements of thermal stability in
summer season. The analysis results according to the criteria of permissible
condensation damp and thermal stability are provided in table 10.
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WALL Humidity (%) Draying (days) v
TYPE Zone v e
LABEL Xuk’ Xmax z Zmax (JUg)
EW-S + A 13,77 30,36 49,75 90

687,9 15
ITIS2 B 14,06 30,36 61,15 60
EW-B+ A has no condensing 90

1917,1 15
ITIS 2 B 12,92 30,36 6,23 60
EW-SB+ A 13,66 30,36 42,34 90

1110,3 15
ITIS 2 B 13,97 30,36 53,70 60
EW-CB+ A 13,61 30,36 34,51 90

589,1 1
ITIS 2 B 13,94 30,36 44,59 60 >
EW-CS+ A 2,11 2,17 23,80 90

507,4 1
ITIS2 B 2,11 2,17 30,64 60 >
EW- A 2,51 2,62 30,32 90
SCB+ 1143,0 15
ITIS 2 B 2,51 2,62 39,83 60

Table 10. Values of total and permissible material humidity, number of drying days and
factors of damping of temperature oscillation amplitude

3.4. VARIJANT 3 - Internal thermal insulation system with GF

VARIANT 3 — in the third variant of ITIS the thermal insulation
layer was the glass foam d=10cm thick, and as a finishing-protective layer GC
panels d=12.5mm thick. The heat protection characteristics of used materials
are provided in table 8.

p A .
VARIANT 3 MATERIAL (kg/m3) | (WimK) p(-)
1 GF — glass foam 145 0.056 10000
ITIS3 2 GK - gypsum 900 021 12
wallboards

Table 11. Heat protective characteristics of finishing-protective layers of ITIS 3

Criterion of the permissible heat passage coefficient — VAR. 3

Based on the results presented in Table 12 it can be concluded that all
the analyzed standardized walls, with the added interior thermal insulation of
GF-glass foam (ITIS 3), do not meet the requirements of thermal protection
based on the maximum prescribed heat passage coefficient U, both for now
and for the existing buildings, except in the case of the wall (under no. 2) EW-
B+ITIS 3 meeting the condition Ug,<Upnax Of existing buildings.
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_— Existin
ON. WALL TYPE (Vl\j;%z New building building
LABEL K Urw=0.3 Uro=0.4
(W/m?K) (W/m?K)
1 EW-S + ITIS 2 0,448 NO NO
2 EW-B+ ITIS 2 0,372 NO YES
3 EW-SB+ ITIS 2 0,426 NO NO
4 EW-CB+ ITIS 2 0,431 NO NO
5 EW-CS+ ITIS 2 0,449 NO NO
6 EW-SCB+ ITIS 2 0,424 NO NO

Table 12. Heat passage coefficient Ug, of the standardized external masonry walls

Criterion of the permissible condensation damp and thermal stability

-VAR. 3

In all the analyzed examples of walls in the variant (Var.3) there is no
condensation meaning that the equilibrium state is achieved. Also, based on
the number of obtained results for the values of oscillation damping factor of
temperatures of standardized walls provided in tiers v and v, (calculated
value and minimum required value) it can be concluded that all the
standardized analyzed types meet the requirements of thermal stability in
summer season. The analysis results according to the criteria of permissible
condensation damp and thermal stability are provided in table13.

WALL TYPE Zone Humidity (%) | Draying (days) v Vimin
LABEL Xa | Xmax z Zmex (jug)
- A has no condensin
EW-S +ITIS Ing 90 432,90 15
3 B has no condensing 60
a h i
EW-B+ ITIS A as no condens!ng 90 19171 15
3 B has no condensing 60
EW-SB+ A has no condensing 90
698,70 1
ITIS3 B has no condensing 60 >
EW-CB+ A has no condensing 90
371,30 1
ITIS3 B has no condensing 60 >
EW-CS+ A has no condensing 90
319,80 1
ITIS3 B has no condensing 60 >
EW-SCB+ A has no condensing 90
- 719,30 15
ITIS3 B has no condensing 60

Table 13. Values of total and permissible material humidity, number of drying days and
factors of damping of temperature oscillation amplitude
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4. CONCLUSION

The presented analysis of verification of thermal characteristics of
energy restored masonry walls and water vapor diffusion, was conducted with
the adequate calculations for six types of masonry walls for both (A and B) by
the code of EE of buildings in the prescribed zone. The assumed thickness of
thermal insulation is d=10cm, while for the internal lining, in all three cases
the GC panel d=12.5mm thick was used. For calculation, input data given in
table 4 were used and the characteristics of applied materials of interior TI by
variants, were given in tables 5, 8 and 11.

In the walls in the internal thermal insulation system, in certain
conditions, occurrence of water vapor condensation is most frequently the
consequence of impact of the characteristics of water vapor diffusion of
thermal insulation material and of the interior finishing (protection) layer.
Considering their, from the aspect of thermal protection, specific position, it is
necessary that thermal insulation is designed as sufficiently water vapor
impermeable. In a general case, in theoretical terms, whether and in what form
there will be condensation of water vapor inside the partition, depends on
temperatures and humidity of interior and exterior air and structure of the
partition.

Based on the analyzed variants of exterior masonry walls
(standardization given in table 2) of the structures belonging to the cultural
monuments, which have three thermal insulation materials applied from the
inside, and which are different in terms of characteristics of heat conductivity
A and relative resistance to water vapor diffusion p, it can be considered that:

- application of thermal protection (VARIANT 1) on the interior side
of fagade walls, using thermal insulation of mineral wool is not possible
unless special layers are added to compensate for the emergence of
impermissible damp condensation inside the partition, in any of the prescribed
building climate zones.

- application of thermal protection (VARIANT 2) on the interior side
of facade walls, using thermal insulation of extruded polystyrene XPS is
possible without adding special layers for compensation for the emergence of
impermissible damp condensation inside the partition, because the total
amount of condensed damp X <Xmax does not exceed the highest permissible
value, so the damp material is dryed in the prescribed standard time period
z<zmax.

- application of thermal protection (VARIANT 3) from the interior
side of fagade walls, using thermal insulation of glass foam is possible without
adding special layers for compensation for the emergence of impermissible
damp condensation inside the partition, because there is no condensation in
any of the prescribed building climate zones, and the state of equilibrium is
achieved. However, the thickness of T1 must be increased to correct the heat
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conductivity coefficient U (W/m2K) which in analyzed examples is slightly
higher than the maximum permissible coefficient Umax.

Therefore, it is a general conclusion that IT — insulation on the
internal side of the walls, the so called “warm” side, under certain conditions
represents the only possible way of application of thermal insulation for
buildings belonging to the cultural monuments, of course, considering all the
requirements including the appropriate thermal requirements.
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THE RECONSTRUCTION OF PRESCHOOL FACILITIES BY
INSTALLING A SOLAR ENERGY SYSTEMS

Abstract

Incorporation of active and passive solar energy systems is becoming
a very important principle in architectural design of the new buildings, as well
as in the reconstruction of the already existing buildings. Usage of solar energy
systems can create energetically almost autonomous buildings. The paper
examines some aspects relevant for the usage of those systems in the
reconstruction of the preschool facilities. This study presents the possibilities
of solar energy systems application with regard to several preschool facilities
in the city of Nis, Serbia.

Key words: reconstruction, solar energy systems, preschool facilities,
energy efficiency.

INTRODUCTION

Most of preschools facilities in the city of Nis (Serbia) were built
during the 1970's and 1980's or 2000's, and little has been invested in them
since then (MiloSevi¢, 2012; Petkovi¢, 2012; Nikoli¢, 2013). The
reconstruction done so far has been limited to repainting the walls and
repairing the roofs, while nothing has been done in order to improve the
energy efficiency. Contemporary design principles emphasize the importance
of sustainable architecture planning, or engineering, which are defined as
designing and also as responsible managing of the healthy building
environment, based on energy-efficient use of natural resources, ecological
principles and application of modern technological innovations. Application of
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these principles in the reconstruction of existing preschool facilities could
significantly contributes to the total energy balance of the buildings (Tani¢,
2012). Intensive use of solar energy in the design of preschool facilities,
integrated into the overall energy concept, with enhanced thermal insulation
and controlled ventilation, with system for heat recovery could provide
significant energy savings. The main subject of this paper is exploring possible
principles of solar energy systems implementation in preschool facilitiesin in
Nis (Serbia), as typical urban environment.

APPLICATION OF SOLAR ENERGY SYSTEMS

Possibility for application of solar energy systems depends primarily
on the characteristics of the architectural structure. Considering the specifics
that characterize the preschool facilities, installation of these systems will
primarily depend on the whole building composition, the position and the form
of its individual parts, construction characteristics and final materialization of
the object envelope. The solar energy systems are generally divided to passive
and active solar energy systems. Passive use of solar energy can be achieved in
many different ways, some of which are: adequate orientation of the building
towards the Sun, the use of canopies, shades, adequate position of window and
door openings, the use of Trombe’s Wall and water wall, the use of
greenhouses, air collectors, under-floor heat collectors, etc. Active use of solar
energy in buildings, nowadays, is primarily meeting the needs and demands for
hot water, trough solar thermal collectors and for electricity trough
photovoltaic cells (Eicker, 2003).

The possibilities of implementation and improvement of solar energy
systems in existing buildings are minimal. This comes as a consequence of
tight connection between passive solar systems and original architectural
design, which, if changed, would mean larger reconstruction and higher costs.
The possibilities of smaller interventions within preschool facilities, that would
enhance the use of passive solar energy, lie in the newly formed canopies and
shades, that would allow the intrusion of Sunlight and improve indoor heating,
when needed, or block it during the summer months, with higher temperature.
On the other hand, there are many possibilities of the use of active solar energy
systems.

Position of the building and its individual parts toward the appropriate
orientation, represents the basis for the proper usage of solar energy. The
functional solution for the buildings should be adjusted in comparison with
daily activities, and with predicted direction of the sun during the day. Rooms
planned for the children should be oriented towards the south, in order to have
a high level of insulation during the day. The architectural form is a key
parameter in the design of preschool facilities. The form and exterior of these
buildings should be carefully designed because the time that child spends in
the preschool has great significance for its psycho-physical development
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(Stankovi¢, 2008, 2009). Preschool facilities with its forms and materialisation
should ensure, in addition with concern about the creative development of
children, the application of basic principles of sustainable architecture. The
envelope of the building in such context is increasingly seen as a solution that
reconciles the function and the form of these buildings. "It answers on more
and more complex, social and environmental requirements" (Kosori¢, 2008).
Even more frequent is the model which use solar energy both trough passive
design, in addition with the project scheme and appropriate construction of the
building, and active systems, trough additional devices (such as thermal
collectors and solar cells).

The study of the preschool reconstruction has been done using
method of experimenting on models. Shown preschools were selected as the
most representative, so that the results can by inductively applied to other
preschools with similar properties. This sample is sufficiently big to draw valid
conclusions about other preschools in the same area (MiloSevi¢, 2012; Nikolié,
2013). Trough some preschool models is being suggested a few different
concepts of implementation of solar energy systems that would improve
energy efficiency. The result of the significant spatial development of the
preschools in the architectural plan is a large roof area; which could provide
great capacity in terms of space that could be used for installation of solar
systems. Therefore it is desirable the multifunctional roof treatment. "The roof
becomes multi-functional structure which, in addition to protect against
weather, supplies object with heat and electricity, contributes to natural
ventilation and cools the building, allows natural lighting into interior space
but also protects from the sun, supplies with technical water and etc" (Krsti¢,
2006). On several preschools some parts of the roof construction have been
removed, so a flat roof is formed. This allows for the installation of solar or
photovoltaic panels that would make the building more independent from the
exterior power network.

Figure 1 The “Bajka” preschool and proposed reconstruction
Pictures of the current state and the proposed reconstruction of

preschool “Bajka‘“ are given in Figure 1. Slope of roof plane to the south is
used for installation of solar panels. This would achieve greater kindergarten
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energy independence. Several changes to the fagade of the building have been
done. The vertical elements in different colors have been added on the terrace
fences. Their role is to contribute to the esthetics of the building, but also to
block the Sunrays from the West. The biggest problem in the buildings, that
are oriented in a way to obtain a great amount of solar energy, is overheating
in the summer periods. The most effective way for excessive over-heating of
the rooms during the summer is to protect openings from direct sunlight using
shading devices.

Figure 2 The “Slavuj” preschool and proposed reconstruction

Bearing in mind the character of preschool facilities, it is necessary
along with building functionality, to contribute to the dynamics and to
playfulness of architectural forms with usage of warm colours (Figure 2) and
modern designed element for sun protection.

Figure 3 The “Neven” preschool and proposed reconstruction

The current outlook of the “Neven“ preschool and the proposed
reconstruction are shown in Figure 3. The flat roof of the building is
remodeled to a green roof. One part of the roof would be used for the
installation of solar and photovoltaic panels. The openings on the facade are
enlarged during the reconstruction, in order to let more sunlight into the
interior that is not sufficiently lit right now. The south fagade of preschool
“Petar Pan” (Figure 4) has modified to a double fagade in order to reduce
energy consumption.
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Figure 4 The “Petar Pan” preschool and proposed reconstruction

Similar principles of implementation and use of solar energy systems
are being applied in the model of preschool facility ,,Pravi Cuperak* (Figure
5). The roof is designed as a green roof, but it is also used for solar panel
installation. The fagade has been covered with “parklex” panels on the ground
floor, and “eternit” panels on the upper floor, which are a part of the thermo
insulation system. The size of the windows has been increased.

Figure 5 The “Plavi Cuperak” preschool and proposed reconstruction

The shown models are good examples of how much preschools can be
improved by reconstruction by installing some of solar energy systems.
Several different types of changes have been proposed, and these should be
considered when reconstruction other preschols.

CONCLUSION

“As the preschool facilities characterize specific functional
organization, important factors for achievement of optimum solar energy gain
are: the position of the architectural composition, architectural form and
materialization, and spatial development of the architectural building plan”
(Kosti¢, 2006;). To reach the principles of sustainable engineering, and to
achieve high performance standers of application of solar energy systems, it is
crucial to analyze the architectural features of preschool facilities and to
identify specific features important for their implementation. This process
involves consideration of various possibilities and feasibility for usage such
systems over a long period of time.
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When choosing an energy concept for preschool facilities,
architectural predisposition of these objects may represent the basis for
designing a system that would be based on the use of solar energy.
Architectural predispositions of preschool facilities represent the starting and
main influential factor in the whole concept of the implementation and
application of solar energy systems. Based on the defined architectural
predisposition of the preschool facilities, it is possible to pursue the concept of
application systems for using solar energy with a tendency to provide a
complete energetic autonomy of the building.
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BE3BAPBEPHAS CPEJIA: UHTEPBEP JKMJIOM KOMHATHI JIJISI
HNHBAJ/IMIA C HAPYIHEHUEM OIIOPHO-ABUI'ATEJIBHOI'O
AIIITAPATA

AHHOTALMSA

B nanHol paboTe mpemaraeTcss MHTEpbEp KUIOW KOMHATHI U
MOJPOCTKA HWHBAJINAA C HAPYUIEHHEM OIOPHO-ABUIAaTEIBHOTO almapara.
AHanu3upyroTCsd ~ OPrOHOMHYECKHE W OKOJIOTHYECKHME  TpeOOBaHUS
6e30apbepHOl CPEIBI.
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BARRIER-FREE ENVIRONMENT: LIVING-ROOM INTERIOR FOR
A DISABLED PERSON

Abstract

This paper proposes a project of living interior for a disabled
teenager. The analysis of ergonomic and environmental requirements of
barrier-free living environment is conducted.
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Komdopt, Oe3omacHOCTs M AOCTYNMHOCTH JKHJIONW CPEmbl SBISCTCS
BOXHOW IMOTPEOHOCTh JIFOOOTO dYelloBeka. B Hacrosimee Bpems mpodiiema
6e30appepHOI cpelpl BO BCEX CTpaHaX SIBIACTCA OJHON M3 KIFOUCBBIX B
peann3anyy BCCBO3MOXHBIX TOCYIapCTBEHHBIX COLMANBHBIX IporpamMM. Tak,
HarpuMmep, Ha CETOAHSIIHMH JEeHb BO MHOTHMX CTpaHaXx  pealnu3yroTCs
KOMIUIEKCHBIE ~TOpPOJCKHE IIPOrpaMMBbl, KOTOpble (OKYCHpYIOTCS Ha
MOBBIIIEHNH KayeCcTBa M YPOBHS JKU3HM MHBAJIUIOB M JPYrHX JHI C
OTPAaHMYCHUSIMU  JKM3HEIEATEIBHOCTH  IIYyTEM  Pa3BUTHA  YCTOWYHMBO
(hYHKIIMOHHUPYIOUICH, SKOHOMHYCCKH S(MGEKTUBHON M JOCTYIHON CHCTEMBI
YCIIYT TI0 MEIUITMHCKOM, TPO(HEeCCHOHATLHONW B COITMANIbHON peabmmuTanuu. B
MOCJICIHME TOABI B HAIICH CTpaHE Takke OBIJIO HMPHUHATO HEMAJIOE YHCIIO
Pa3IMYHbIX IPABUTEIBCTBCHHBIX PELICHUH 1 IPOTPaMM.

WHBanuaHOCT, CBSI3aHHAs C HAPYMIEHHEM ONOPHO-IBHIATEILHOTO
ammapaTa COCTaBJIA€T 3HAYMTEIBbHBIH YACNBHBIH BEC B  CTPYKType
WHBAJIHIHOCTH B IIEJIOM.

B paMxax M3ydeHHs 3PrOHOMMYECKHX M JKOJOIMYECKHX AaCIEKTOB
0e30apbepHOil cpeibl, HaMU OBUT pa3pabOoTaH MPOCKT KUJIOH KOMHATHI IS
MOJPOCTKA WHBAJINAA XKEHCKOTO I0JIa C HapYIIEHHEM OIOPHO-IBUTATEIBHOTO
ammapara.

B cBsi3u ¢ TeMm, YTO MHBAJIUIBI-KOJSICOYHHKH TPOBOIST B JOME
3HAYUTEIbHYIO YaCTh BPEMEHH, IIPOAyMaHHas JKMJas cpesia UMEeeT BaXKHelIee
3HaueHne. KoMHara Ui MoAapocTKa € OTPaHMYEHHBIMH BO3MOXKHOCTSIMH
BBITIOJTHSET LENBIA P GYHKIUH: COH U OTIBIX, yueba, paboTa, yxo 3a co0oi,
obmenne. COOTBETCTBEHHO, Bce (DYHKIMOHAIBHBIE 30HBI JIOJDKHBI OBITH
CIPOEKTHPOBAHbI /ISl Hanbosee y100HOH OpraHn3aIiy eKeTHEBHON JKU3HH.

[epBoit BakHEHIIEH COCTABIIOMICH JKUIIOW Oe30aphepHON Ccpeb
ABJsIeTCS  COONIOZICHNE SProOHOMHUYECKMX TpeOOBaHMH K 000pYIOBaHHUIO
uHTEephepa u Mebenu. Ocob0 BaXKHBIM SIBIISETCS YCTAaHOBKA CIIAJBHOTO MECTa,
MOCKOJIBKY 3a9acTyi0 KpOBaTh MHBAJIH/IA IPEAHA3HAYAETCS HE TOJIBKO JUIS CHA
W OTOBIX HO W A ydeObl, paboTtel. Ecom wHBammzm cmocolOeH K
CaMOOOCITy)KMBAaHHUIO, JOIyCKAE€TCS  PACHOJOXKEHHWE KPOBAaTH  JUIMHHOU
CTOPOHOH K BHYTPEHHEH CTE€He, IpPU ITOM PEKOMEHAYEeMBl TabapuTHI
criayibHOro Mecta coctaisitorT 100x205 e [1]. Xopommum pereHneM sBiseTcs
YCTaHOBKA CIEIHUAIBHOTO KapKaca KpOBaTH C BO3MOKHOCTBIO PETYJIHPOBAHUS
no BbIcoTe. Bozne kpoBaTH uUMeeTCs [JOCTATOYHOE TEXHOJIOTMUYECKOE
MPOCTPAHCTBO /IS Pa3MEICHNs] HHBAIUIHOTO Kpeca.

ITpn npoexktupoBaHun Oe30apbepHOI JKMIIOW Cpelbl BaXKHO Y4YeCTh
KOHCTPYKLIMM M pa3MelleHne mKkadoB, IOJOK W Mpoued medenu s
xpaHeHHs. I10CKONbKy CIIPOEKTUPOBAHHBIM HAMU HHTEPBEP NMPEAHA3HAYCH VIS
JEBYILIKH C OrpaHWYCHHBIMH BO3MOXKHOCTSIMH, BEpXHEH  TOYKOH
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JIOCSITAaEMOCTH PYKHM CHJSIIIEH C MHBAIMIAHOM Kpeciie IPUHUMAeTcsl OTMETKa
1600MM. DTO HCKIIOYAT HATWYHE BBICOKOPACIIONOKEHHBIX —IOJIBECHBIX
mkagoB ¥ TmONMOK. Takke BaXHO OTMETUTh HaNIW4IHe CBOOOTHOTO
TEXHOJIOTHYECKOro TpocTpaHcTBa He MeHee 1100MM mepen mkadom, ecimu
JIBEPIIBI 3aIIPOSKTHUPOBAHBI Pa3ABIKHBIMHU. PekomeHqyemas riryonHa mkada
cocraBiasger 60cM, BbIcOTa KperuleHus nepekiaagunsl  140cm  [1]. B
mpelaraéMoM HaMHU HHTEphepe YITCHO 0c000€e 3pTOHOMHUYECKoe TpeboBaHme
- Hanu4ue y wkada 1okoist Beicoto 30 cM u riry6unoi 20cM, it ynoOHOTo
NOABE3/la B HMHBAINJHOM Kpeciie. YYacTKM CTEH CBOOOJHBIE OT MeOenH
000pyIOBaHBl CIEIMANBHBIME HOPYYHSIMU JUIS yJOOCTBa IEpeMEelIeHHs
MHBAJINA IO KOMHATE.

Yacto WHBAIUIBI-KOJISCOUHUKHU BEAYT mpodhecCHOHATBHYIO
NESATeTbHOCTh HAa JOMY, COBPEMEHHOE pa3BUTHE WHTEPHET TEXHOJIOTUH
mpeyiaraeT IMONPOCTKH  OONBIION BBHIOOpP pabOTBI B CETH, IIHPOKHE
BO3MOXKHOCTH s OOIICHUA W
pa3BICYCHUS. Takum  oOpaszom,
HaITN4ne TIPOCTOPHOTO u
KoM(MOPTHOTO paboyero Mecra eme
OIHO 3HauuMmoe TpeboBaHHE K
MPOEKTHPOBAHHIO UHTEphepa.
OJIHaKO, MnpuHUMass BO BHUMaHUC TOT
(akT dYTO pasMepsl KOMHAT B
TUMOBBIX  POCCUMCKHUX  KBapTUpPax
TpeOyI0T SKOHOMHH MecTa, ObLIOo
NPUHSATO pelIeHUEe NPEINIOKUTh B
MPOeKTe pPabOYMil CTONM HMMEIOIIHA
OTKHIHYIO KOHCTPYKIHIO. DTO Jaer
BO3MOXKHOCTh HMMETh B KOMHATe
HEoOXoIMMOe  MPOCTpaHCTBA  JUIA
MaHCBPUPOBAHHS B  HHBAJIHIHOM
Kpecie, ToBopoTa kpecia Ha 360
rpaaycoB. Takxe CTOUT OTMETHUTb,
4TO HMHBAJIMABl OXOTHO OOIIANOTCH, Puc.1. IlnaHupoBKa KOMHATHI C y4ETOM
HaBEIIAOT APyl Apyra, II03TOMY B IPrOHOMHUYECKUX TpeOOBaHHH
CIIPOEKTUPOBAHHONM HaMU KOMHAaTe C
KOM(OpPTOM pazMecTsTcs 2-3 KOJISICOUHHKA.

VY4eT NCcUX0JO0THYECKHX MOTpeOHOCTEel YenoBeka M (opMHUpoBaHHE
9KOJIOTMYHON Cpelibl KpailHe Ba)KHO NpPU CO3JAaHUH JKHJIOro HHTEepbepa [5].
[TockonbKy JOAM € OTPaHMYECHHBIMH BO3MOXXHOCTSIMHM IIPOBOJST OOJIBLIYIO
YacTh BpPEMEHHM B IOMELICHWH, OJHMM M TIEpBBIX TpeOOBaHMH K
000py/IOBaHUIO KOMHATHI SIBJISIETCSI BO3MOXKHOCTH JIOCTYNa K OKHY, BUJETbH
okpyxatommid Mup. Ho He TONBKO TpHpoAa 3a OKHOM paxyeT KHJIbIA,
HaJIM4re 3€JeHH B KOMHATe Takke MOMOTaeT co3naBarh yioT. [Ipm BeiOOpe

3050
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HamnpaBJICHHsI JM3aliHa MOMEIECHHUSI Mbl OCTAHOBHWJIMCH HAa CTHIIMCTHKE "OJKO".
Hcnonp30Banre TPUPOTHBIX MAaTEpPHATIOB (JepeBO, KaMeHb) B OTICIIKE HE
TOJIGKO CO3/aeT arMocepy, HO M TO3BOJSIET YYECThb pSI OINpeAeICHHBIX
TpeOOBaHUI: MOl B KOMHATE HE JOJDKHBI OBITh CKOJB3KHMH, TIOBEPXHOCTH
cTeH, MeOenu JODKHBI OBITh TPHSATHBIMH W TEIUIBIMH Ha OIMYyNb, BCE
MaTepHalibl  JOJDKHBI HWMETh HHU3KYI0  3JICKTPONPOBOJIHOCTH, XOPOIIO
BBIZICPXKUBATh OYHMCTKY, OOHOBIEHHE. J[JI1 HHTephepa KOMHATHI JIEBYIIKH OBIT
BBIOpAH TCIUTBIA CBETIIBIA KOJIOPUT, Pa30aBICHHBIA SPKUMH OPaH)XEBBIMH U
3€JICHBIMH aKIIEHTaMU Ha TEKCTHJIE U B IEKOPE.

Puc. 2. Busyanuzanus uHTEpbepa KOMHATHI
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B memom, skemas cpeaa, CIpPOCKTUPOBAHHAs HaMHU, OOECICUMBACT
OaylaHC (QYHKIMA Tpyda W OTABIXA, CTHJIMCTHKA TMOMEIIEHUS CIIOCOOCTBYET
MICUXOJIOTHYECKOMY pacClabieHUIo, YTO SBJSETCS KpalHe BaKHBIM MPH
(hopmupoBaHUY KUJIbs Al nHBaNMKMAA. [IpeiaraemMplii HHTEpbep pa3paboTaH ¢
y4eToM TpeOOBaHWM, MPEABABIIEMBIX K 0e30aphepHON cpenme, W SBISCTCS
OPUMEPOM  [POJYMAHHOW (YHKIMOHAIBHON OpraHU3alud IKWIbsS IS
MOAPOCTKA UHBAINA C HAPYIICHHEM OMOPHO-IBUIATEILHOTO aNmapaTa.
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HCCJIEJOBAHUE MPOYHOCTH JPEBECHUHBI U YCUJIEHUE
HECYIIUX KOHCTPYKIUMI JEPEBSIHHOI' O IIOKPBITUSI
3JIAHUSI CTAPOM IOCTPOMKH B I.TPOULIK

AHHOTAUUA

IIpuBenens! pe3yabTaThl 00CIEIOBAHUS 3/aHUS CTApPOil MOCTPONKH C
JIepeBsIHHBIM TOKpbITHEM. OrpenenieHa (GakTuueckas NPOYHOCTh JIPEBECHHBI
0aJIOK MOKPBITHS, HaXOSIIMXCS B SKCILTyarauu 6onee 150 ser. [Ipeanoxena
CXeMa YCHWJICHUs AEpEBSHHOM OAJIKM MOKPBITHS, HaXOJSIIEHCS B aBapUitHOM
COCTOSIHUM.
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THE WOOD STRENGTH ANALYSIS AND THE WOODEN COVER
FRAMING REINFORCEMENT OF OLD BUILDING IN THE TOWN
OF TROITSK

Abstract

The results of the inspection of old building with wooden cover
structure are presented. Actual strength of the covering beams' wooden
structure, which was exploited for more than 150 years, is defined. The paper
proposes the scheme of reinforcing the wooden cover beam, which are
currently in a critical condition.

Keywords: wooden cover, inspection of structures, saprogenic wood
damage, critical condition, reinforcement scheme.

JepeBsSHHBIC TIOKPBITHS C HECYIIMMHU KOHCTPYKIUSMHI U3 MAaCCHBHBIX
MIIOMATEPUAIIOB TENFHOTO CEYCHUS W JICCOMATEPHAIOB B HACTOAIICE BPEeMs
HC HaxXoAdAT HIHUPOKOIo IMPUMCEHCHMHA. OI[HaKO B OKCIITyaTalluu HaxXOJUTCA
MHOXKECTBO 3[]aHUIl CTapoil MOCTPONKH, B TOM YHUCJE C JOPEBOJIOLHUOHHOTO
nepuoja, mnpocrossuine Oosiee 150 ser. B ropoge Tpounk YensOuHCKOMH
obnacTu, UCTOPHUS KOTOPOTO HacuuThIBaeT Oosee 250 jeT, A0 HACTOAIIETO
BPEMEHH COXPAHUIIOCH HECKOJIbKO JIECATKOB OOILISCTBEHHBIX  3/IaHHH,
MOCTPOCHHBIX PYCCKUMHU KyIIIIaMUu B HOpeBOHIOL[PIOHHLIﬁ nepuona. CreHbl
3MAaHUK BBIIONHEHBl MPEUMYIICCTBEHHO KaMEHHBIMH (OyT ¥ KHPIHY),
MIEPEKPHITHS — IEPEBSIHHBIC, a KPBIIIA YePIaYHBIMH.

OO6cnemyemMoe 31aHHE BO3BEICHO B 19-0M BeKe W IUTHTEIBHOE BpeMs
IKCIUTYaTHPOBAJIOCHh Kak xkwuiioe. B 20-M Beke 31aHMe SKCILTyaTHPOBAJIOCh Kak
OOIIECTBEHHOE: B HEM OBUIM TPOJIOKEHBI BOJOIPOBOA, KaHAJIW3alMs,
TIO/IBEZICHBI TETIJIOBBIE CETH M CETh MJIEKTpocHaOkeHus. B mocnennuit Bpems B
30aHUM  pPa3sMEIIAINCh oducHbIC TOMEIIECHUS. [To  wumeroureiics
SKCIUTyaTallMOHHOM JOKYMEHTAIMKU YCTaHOBJIEHO, YTO 3a JJIUTENbHBIN Mepruoj
OKCIUTyaTalluid B 3JaHUHN BBITIOJTHCHBI YaCTUYHBINA PEMOHT KpOBJIM, 3aMCHa
OKOH, TIE€peIJIaHNPOBKA MOMEIICHNH (YCTPOWCTBO M HEPEHOC MEPETOPOJIOK),
OTACIIOYHBIC pa6OTLI (HO}]I_HI/IBKa IIOABECHBIX IIOTOJIKOB CHCTEMBI
«APMCTpPOHI», OOIIMBKa CTEH JIMCTOBBIM MaTepHaIOM M T.II.). KoHCTpyKInun
CTEH, NEPEKPbITUI U MOKPBITHS, BKIIOYAsl YEepJlaK C MOMEHTa CTPOUTEIbCTBA
HE U3MEHSUINCH.

OOcnenyemoe 3haHMe  KHUPIUYHOE, JBYXdTaxHoe. IlokpbiThe
BBITIOJIHEHO C XOJOAHBIM 4YepaakoM. OCHOBHBIMU HECYIIMMH KOHCTPYKIHMSMHU
MOKPBITHS SBJISIIOTCSI OAJIKH, BHINOJHEHHBIE U3 COCHOBBIX OpeBeH O 320+ 385
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MM H yJIOXXCHHBIC Ha HApPY>KHBIC KUPIUYHBIC CTEHBI ¢ marom 1,1 m. [llupuna
MepeKpBIBaeMOT0 OpeBHAMH TOMeEIIeHH (TIpoJieT 6alok) cocrasisieT 11,5 M.

[ToBepx OpeBeH BHITIOJHEH CIUIONIHOMN JOIMIATHI HACTHI U3 COCHOBBIX
nocok TomuHOM 55 mM. Ilo mockam HacTuna yno>KeH TIIMHSHBIA pacTBOp
tommuuHOX 15+30 MM, TOBepX KOTOPOTO BEIIOJNHEHA 3aCHIIKAa 30JI0U
BIIEPEMEIIIKY C OTMIKAMH.

CHu3y OpeBHa MOAIINTHE COCHOBBIMH JTOCKAaMH TOJIITUHON 25 MM, 1O
KOTOPBIM BBINOJIHCHA IITYKAaTypKa IO JpaHke. TONIIMHA IITYKaTYpKH B
HeHTpe noMerieHust qocruraeT 30 MM (Ha OTHENbHBIX y4acTKaxX BCKPBITHSA),
BIIOJIb KpaifHUX CTEH — 710 65 MM.

CrponuibHas CUCTEMa KPBIIIM BKIIIOYAeT B ceOs BUCAUHME CTPOIMIIA C
puresneM, BBIIOJIHEHAa 0e€3 IOJKOCOB. Purens 3akperuieH K CTPONMIBHBIM
HOTaM Ha BBICOTE 1,2 M IIPH MOMOIIX CTaJIbHBIX 00yTOB. CTPONIIBHBIE HOTH
YCTaHOBJICHBI Ha MaydpJIaThl, yIOKCHHBIC HAa KUPITUYHBIC CTCHBL.

Ha Bcex yuacTKax CONpSIKCHHS JCPEBSHHBIX JJEMEHTOB C
KAPIUYHBIMA CTEHAMH 3aJI0KCHBI THAPOU3OILIIUOHHBIC MPOKIAIKA U3
OepecTsl.

Jns yMeHbIIeHUs Tporuba 1O IICHTPY HOKPHITHS IOTMepeK OajoK
ynoxeHo opeBHo @ 340+370 MM, K KOTOPOMY ITPH MOMOLIX CTaJbHBIX OOJTOB
3aKkperuieHbl  Oanku NokpbiTus. [lomepeuHoe OpeBHO TOABEIIEHO K
KOHBKOBOMY Y3JIy CTPOIHJI MPH MOMOIIH CTalIbHBIX Tojoc. Ilar moasecos 2,2
M.

OOpereTka BBITIOJIHEHA U3 HEOOPE3HBIX JIOCOK M YETBEPTHUH C IIArOM
200300 ™M, KpoBIS Ha MOMEHT OOCJIEJOBAHMs BBHINOJHEHA W3 JIMCTOB
KPOBEJBHOI KeCTH.

Jnst ompeneneHust CTETIEHH TOBPEKICHUA BIIEMEHTOB ITOKPBITHS
ObUTa BCKpPBITa HIDKHSSA OONIMBKAa Ha HaWOoJee MOBPEKACHHBIX YYacTKaX
BIOJh KpalfHUX CTeH. YCTAaHOBICHO, YTO OCHOBHBIM MOBPEKICHUEM
JIEPEBSHHBIX AJIEMCHTOB MOKPBITHS SIBISIETCS UX THUIIOCTHOE Pa3pyIICHUE W3-
32 CHUCTEMAaTHYECKHX IIPOCAauyMBAaHUA aTMOC(EPHBIX OCaaAKOB CKBO3b
HeucnpasHylo KpoBito. K HacTosmeMy BpEMEHH TIe€pMETHUYHOCTb KpPOBIHU
BoccTaHOBIeHa. Ha MOMeHT o0cieoBaHUS KOHCTPYKIMHU MEPEKPBITHS ObUTH
CYXHMH.

IIpu mnpoBeneHnn oOCIEIOBaHUS BU3YaJbHO yCTAHABIMBAIOCH
Ka4€CTBO APEBECHUHBI OaJIoK IOKPBITUA MW HOOCOK BEPXHETO HACTHIIA. Ilo
BHEUIHNM NpU3HaKaM (OTCYTCTBHE YEpBOTOYMH, TPEUIMH, HE3HAYUTEIHHOE
KOJIMYECTBO CYYKOB, B.T. YHCJIE BBINAJAIONIMX) OaJIKM W JOCKM HACTHIA
cootBetcTBYIOT |l copry.

Jnst  ompeneneHusi TIyOMHBI THHJIOCTHOTO IIOBPEXAEHUS Oajiok
BBITIOJIHSJIOCH UX CBEpJIeHHEe cBepiioM @ 12 MM Ha riyOuHY NOBpeXIeHus (HO
He Oonee 140 Mm) u nmanee Ha 10+20 MM B HEMOBPEKACHHYIO IpeBecuHY. B
ClIydae OTCYTCTBHS MTPU3HAKOB THUEHHS CBEPIICHHUE BBIITOHSIIOCH IO TITyOHHBI
20 MM OT ToBepxXHOCTH OpeBHA. CBepJIeHUS OCYIIECTBISUTMCH C IIaroM
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500750 MM, YTO MO3BOJWJIO ONPENCIUTh HAJWYHE 30H C THUJIOCTHBIM
MOBPEXKICHNAEM JIPEBECHHBL. B 30HaX 06€3 THIUIIOCTHBIX TOBPEXACHUH 13 0anok
ObI0 oTOOpaHo 4 o0pa3ma JpeBeCHHBI [UIsl WCIBITAHHS Ha CXKaTHe.
PesynbraThl 1a00paTOPHBIX HCIBITAHHHA KyOWKOB IOKA3aJl, YTO IIPOYHOCTH
JIPEBECHHBI BceX 00pa3IloB COOTBETCTBYET coryiacHo npuioxenus 2 CHull I1-
25-80 «JlepeBsiHHBIC KOHCTpYKIHMH» copTy 1. PesympTaThl HcciemoBaHUit
MO3BOJSIIOT ~ TIPENAIONIOKUTE, YTO TIPH CTPOUTENBCTBE 3IaHHS Oblia
UCIIOJIb30BaHa JIPEBECHHA C XOPOUIMMH IIPOYHOCTHBIMH ITOKa3aTeIIsIMU,
KOTOpBIE 32 BpeMsl JUTUTENBLHON AKCIUTyaTallud HE yTpadyeHbl, KpOME Y4acTKOB
KOHCTPYKLMH ¢ TIEPHOTUUECKIM 3aMadlBaHHEM OCa/IKaMH H3-3a HEUCIIPaBHOMN
KPOBJIH.

ITocne IIPOBEAECHHOIO HaTYpHOTO oOcetoBaHust u
WHCTPYMEHTAJIBHOTO KOHTPOJSA OBUI BBINIOJMHEH aHAlU3 MOBPEKICHHOCTH
3MaHUs W TIPOBEACHA OIEHKA TEXHHMYECKOTO COCTOSHHS KOHCTPYKIHUH.
BrisBiens! cnenyromue Ae(eKTh U MOBPEKICHIST KOHCTPYKIMA YepIaqHOTO
TEPEKPBITHS:

— THIJIOCTHOE pa3pyIIeHHe OJHOW OaJK! MOKPHITHS B ONOPHOH 30HE
o KpailHemMy psay 0o juuHe a0 1,0 M OT BHYTpEHHEH IIOBEPXHOCTH
Hapy>XHOU CTCHBIL;

— THWIOCTHBIC TOBPEXKACHHUS JPEBECHHBI HIKHEH IOBEPXHOCTH
6aJoK MOKPHITUSA (YepAavyHOT0 MEePEKPHITHS) Ha TIyOHHY 10 60 MM;

— pa3pylIeHHe TOAIIMBKY YepAaYHOIO MEPEKPHITUS U IITYKaTypKH B
MECTe 3aMauyMBaHUs 0CaJKaMH.

TexHU4YecKoe COCTOSIHUE KOHCTPYKTHBHBIX JJIEMEHTOB YepAadHOIO
MEPEeKPHITHs. OBLJIO OLCHEHO KaKk OrpaHHYeHHO-PadoToCmoCcCo0HOe Ha
yYacTKaxX ¢ MOBPEKICHHEM HIDKHEH MOBEPXHOCTH OPEBEH; COCTOSHHE OallKu
MEPEKPHITHS PA3PyIICHHON THHEHHEM B CPEIHEH 9acTH MEPEKPBITHS OIIEHESHO
Kak aBapuiiHoe.

Bruto ycTaHOBIEHO, YTO aBapuitHast OaiKa MOUICKUT 00s3aTEIIEHOMY
YCWIIEHHIO, U pa3paboTaHa peKOMEHJIyeMas cxeMa yCHIIeHHs (IpUBEJeHa Ha
puc.1). Jlnsa ycuneHus: 6aiku MOTpeOOBANIOCh YCTAHOBUTH JOIOJHUTEIbHEBIE
MOAMOPKU U BhIPE3aTh MOBPEKIEHHBIM Y4acTOK Ha omope aiauHod 1,0 M oT
CTEHBI.

B mpormecce pemoHTa 3MaHUS OBUIM BBITOJHEHBI MEPOIPHUSATHSA IO
AHTUCENTHPOBAHUIO 0aJOK 4YepJauyHOro TEPeKPbITHS C THUJIOCTHBIM
HOBpeXJIeHneM Ha riryouny no 60 mm. [IpenBapurensHO MpoBeieHa OYHCTKA
MOBEPXHOCTH OT TPOAYKTHI THHEHWs. BpimomHeHa TmiaresnsHas oOpaboTka
MOBPEX/JCHHBIX YYacTKOB JIpeBeCHHBI 3()(EKTHBHBIM aHTHCENTHKOM Ha
OcHOBe KpeMHe(TopHucToro Harpus. YacTHYHO 3aMEHEHbI CTHMBIIHE JOCKH
MOIMBKH M JJOCKH JJOIIATOTO HACTHJIA ITOBEPX HECYIIMX OpeBeH.
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MPOTHO3UPOBAHHUE UUCJIA IMKJIOB 10 3APOKAEHUSA
YCTAJIOCTHBIX TPEIIUH B METAJINIMYECKHUX
KOHCTPYKIUAX

AHHOTaLUA

Ha oOcCHOBaHMM OSKCIIEpPUMEHTAIBHBIX HCCICAOBAHHHA  CBapHBIX
HAXJIECTOYHBIX COCJUHEHMM M3 JBYX TMapHBIX YIOJKOB PEKOMEHJI0BaHA
METOJIMKa MPOTHO3UPOBAHUS YHCIA LHUKIOB JIO 3apOXACHUS YCTaTOCTHOM
TPEUIMHBI B METAJUTHUYECKUX KOHCTPYKIMAX 0€3 TEXHOJIOTHYECKUX ae(hEeKTOB,
BOCIPUHUMAIONIUX UKINIECKUE CUIIOBBIE BO3JCHCTBUSL.
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THE CYCLE NUMBER PREDICTION BEFORE THE INITIATION OF
FATIGUE CRACKS IN METAL STRUCTURES
Abstract
On the basis of experimental studies of welded lap joints of two
paired corners, the method for predicting the number of cycles before the
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initiation of fatigue crack in metal structures without technological defects,
perceiving cyclic power impacts, is recommended.

Key words: the service life prediction, laced steel structures, stress
strain behavior, stress concentration, crack initiation

OenepabHblii 3akoH Ne  384-03  «TeXHWYECKHH perjJamMeHT o
0E30MacCHOCTH 3MaHUH U COOpYKeHHit», MpuHATHIH 30 mexabps 2009 rona,
NPE/ANUCHIBACT YKa3blBaTh «B IMPOCKTHOM [IOKYMEHTALMM Ha 3JIaHHS WIU
COOpyXeHHs MH(POPMAIMIO O CPOKAX SKCIUTyaTalluH 3AaHHs WIH COOPYKECHHS
u ux vacted ...». [losTomy pa3pabOTKy METOZOB HPOrHO3UPOBAHHS CPOKa
CIy)KObl ~ HECYIIMX KOHCTPYKUHMH 3JaHUMl W  COOPYXEHHH Clieayer
paccMarpuBaTh Kak OJHY W3 HEOThEMJIEMBIX uacTeil oOrmieil mpoliembl
obecrieueHns! IOATOBEYHOCTH 1 O€30IIaCHOCTH 34aHUH U COOPYKECHHUH.

Pazpymenne M MOBpeXICHHE KaK Pe3yNbTaT Pa3sBUTHUS TPEIIUH —
TUNMYHAs (opMa MPEeAETHHOTO COCTOSIHUS HECYIINX CTaNbHBIX KOHCTPYKIMH
31aHui B coopykeHHH. OCOOCHHO BENNKa POJIb YCTAIIOCTHBIX MOBPEKACHUN U
Pa3BUTHA TPEIIUH IS 3JIEMEHTOB M Y3JI0B KOHCTPYKIIMH, BOCIIPHHUMAIOIINX
[UKJIMYECKHUE HATPY3KU U BO3JICHCTBHA.

Cpok ciyxObl COOpPYXEHHUSI MOXXHO pa3JelUTh Ha JIBE CTaJHH:
CTaZMI0 3apOXKICHMs TPEUIMHBl M CTaJMI0 €€ pacnpocTpaHeHus. B
COOTBETCTBHH C 3THM OLIEHUBATH CPOK CIIY>KObI MOXKHO 10 OJTHOM M3 HUX WU
1o 00erM BMecCTe.

B coBpeMeHHBIX  CTpPOMTENBHBIX HOpMax [l] oTcyTcTByer
MOBEPOYHBIN pacyueT Ha yCTaJOCTh Ha CTAIMHU 3apOXKICHHUS TPELIMHBI.

B MammHOCTPOGHHWM W 3HEPrOCTPOCHMH HCHONB3YETCSl METOAMKA
pacdera YCTalIOCTHOH TPOYHOCTH Ha CTaguM 3apOXKICHUS TPELIMHBI,
Gazupyromasicsi Ha aHaJM3€ pacHpeiesIeHHs JOKATN30BAaHHBIX B OKPECTHOCTH
KOHIICHTPAaTOPOB  IUIACTHYECKMX  AedopManmii W HCHOJIB30BAHUH
XapaKTEePUCTHK COIIPOTUBIICHHS MaTepHaNIa [IUKINIECKOMY Ae(hOpMHPOBAHUIO
U paspylieHuio. B Hopmax pacuera Ha NMPOYHOCTH [2] YCIIOBHS 3apOKACHHS
YCTAlIOCTHOM MAKpPOTPELIMHBI NpPH 9HCIe LMKIOB Harpykenus <10%
ompezensercs  Ae)OPMALMOHHBIM  KpUTepueM  paspymieHus. Kpusyio
YCTaJOCTH JUIS CTajeil ¢ OTHOLIeHHeM O,/0, < 0,7 MpemIokKEeHO OMUCHIBATH
ypaBHEHHEM

_ ETe} Sk

[Oar] = @INGD™ " (a[Noyme+ L’ (1)

rne  [opr] —aMmuTyma  yCNOBHBIX  YNPYrUX — OPUBEAEHHBIX
HaINpsOKEHU ¢ y4eToM Ko3(@HIMEeHTa KOHLEHTPAIMH YCIOBHBIX YIPYTHX
Hanpsokenuit; Sy, ET, Y7, 0y, 07, — XapakTepUCTHUKH MaTepuana MpH
temneparype T°C; el — xapakTepucTwka IuiactuuHoctd: eq = 0,005y —
(0F)max—0imn

2ET

npu (0p)max > Om 1 €¢ = 0,0059" 1pu (6p)imax < O M, Me—
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5i].

" 1]1 (O-F)max
MaKCHMaJIbHOE MPUBEICHHOE YCIOBHOE YIIPYTO€ HANPSDKEHNE IUKIIA C YYETOM
K03((HUIMeHTa KOHIEHTPAIMU YCIOBHBIX YNPYTUX HANpsOKeHWH; I —
K03((PUINEHT aCUMMETPUH [IUKJIa HAIIPSDKEHUH.

AHanM3 0TKa30B CTPOUTEIBHBIX KOHCTPYKIMH MOKa3al, 4To u3 Oojee
164 aBapwuii cTanbHBIX KOHCTPYKIHiA, mpoucmeaunmx ¢ 2001 mo 2010 rr. [3],
aBapHHM PEIIeTYAThIX KOHCTPYKIMH COCTaBISIOT cBbIlIe 64% (!) obuiero uncia
aBapuil, I KOTOPBIX XapaKTepHO HalIM4He 3HAUYUTENIBHOTO YHCla 30H C
KOHCTPYKTUBHON KOHLIEHTpaled HamnpsokeHuil (CBapHble COEIUHEHUS
HECKOJIbKMX DJIEMEHTOB B y3Jie, N3MCHEHHE CEUCHHH, MecTa oOpbiBa pedep
KECTKOCTH W T.JQ)H HCXOIHBIX TEXHOJIOIMYECKHX He(EeKTOB B y3lax B
pe3ysbTaTe MPUMEHEHHS, B OCHOBHOM, PYYHOH 3JIEKTPOILYyrOBOH CBAPKH.

Ceuennsi cTepKHEH M3 JABYX HAPHBIX YTOJIKOB TOJMYYHIN MIMPOKOE
NPUMEHEHNE TPU KOHCTPYHUPOBAHUM JIETKUX (epM M OPYrHX KOHCTPYKIHH
BCJICZICTBHE OOJIBIIOTO JHala3oHa IUIomaaeii, ynoOcTBa KOHCTPYHPOBAHUS
y3JI0B Ha (haCOHKAX W KPEIICHUS MPUMBIKAIONIMX KOHCTPYKIMH (IIPOTOHOB,
CBS3€H MOJAKPAHOBBIX MyTEH U T.1.).

IlockonbKy TpH U3yYEHMH KUHETUKH  YIPYTOIIaCTHYECKOTO
nedopmMupoBaHusl B 30HaX KOHLEHTPALMM HANpPSHKEHHH IPU CTATHYECKOM U
UKJIMYECKOM HAarpy»KeHUH; OLICHKE YPOBHS HavajbHBIX HANpSOIKEHHH M HX
penakcaly; NPOTHO3MPOBAHMS BO3MOXXHOCTH 3apOXKICHHUS YCTAIOCTHOM
TPEIIMHBI B YCIOBUSAX ONM3KMX K OSKCIUIyaTallMOHHBIM JIOJDKHBI OBITH
BOCIIPOM3BEACHBl HE TONBKO (opMa, HO M BCA HCTOpHS Ae()OPMHPOBAHUS
3JIEMEHTA, UCIBITHIBAINCH KpyITHOMacmTaOHble (hparMeHThl pealbHBIX Y3JIOB,
Mpe/ICTaBICHHBIX Ha pucC. 1.

CoelMHEHHUs I UCIIBITAHUH M3roTaBIMBaIuCh U3 ctamu 10I2C1 (1L
70%x6) n tepmoynyumenHoi ctamu Ct3 TV (1L 80%8), momydeHHON myTeM
TepmoOpaboTkn ctamu  CT3 B mporecce MPOKaTKH. MexaHH4YecKue
XapaKTepUCTHKHM CTaJlel, ONpEeAeNICHHbIE 110 pe3ylbTaTaM WCIBITAHUSA
CTaHJApTHBIX 00pa3IoB, W3TOTOBICHHBIX HEMOCPEACTBEHHO M3 MeTajuia
MpoKaTa, IPUBEACHHI B Ta0I. 1.

Y CTaIOCTHBIM HCIBITAHUSAM CBapHBIX HAXJECTOYHBIX COCIMHEHUH M3
JIBYX TIapHBIX YTOJKOB MNPEALIECTBOBAJIO HM3yYEHHWE KHUHETHKH HAalpsKEHHO-
JeopMHPOBAHHOTO COCTOSIHUSI Marepuaja B 30He OOphIBa (PacoHOK coO
CTOpOHBI OOYIIKa M I€pa C HCIIOJIb30BAHUEM (DOJIBIOBBIX TEH30PE3UTOPOB
6a30i1 | Mm. B pesynbrare ObUIH yCTaHOBJIEHBI KOA(QQUIIMEHTHI KOHIIEHTPALUU
HarpshKeHUit B ynpyroi oonacru aedopmupoBanus (d, = 2,8 — 114 nepa; g =
3,9 — i oOymka) M 3aKOHOMEPHOCTH H3MEHEHHs Kod(hQHIUeHTa
KOHLEHTpauun Hanpsokenuii K, u K B yIpyromiacTu4eckoi craauu
neopmupoBanus.  YCTaHOBIEHO, 4YTO  cTaOWiau3anus — HanpsHKEHHO-
JeopMHPOBAHHOTO COCTOSIHUS HacTymnana nocie 5-10 UKIOB HarpyXeHus: u

mokasarean cremean: m = 0,5; me=0,13219[
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oy K 5’:) B HCCIECJOBAaHHOM OTHOCHTEIBHOM JHAINa30HE IPHUIOKCHHS
HUKIMYECKUX HArPY30K Oy =06,/6,=0,16+0,42. IIpu 3TOM MaTepuan B 30HaX
KOHLEHTPAIlMH HANpsDKEHUH paboTayl B YCIOBHUSIX (OKECTKOTO» Harpy>KeHHS,
T.€. C HOCTOSIHHON aMILUTHTYAO0M Aedopmanuii &, [4].

60 .
i

T TT71 1]
220 300

I

1

1560

Puc.1 CBapHOE HaXJIeCTOUHOE COeIUHEHHUE U3 ABYX MTapHBIX YTOJIKOB

Ta6nuua 1
MexaHu4ecKre XapaKTEPUCTHKU CTajlei

XapakTEepUCTUKHU CTallel
Mapracramn 0 via | o Ml | %% | S, MMa | E, Mila
1012C1 350 530 57,4 956 2x10°
Cm3 Ty 390 542 63 1020 2x10°

Jns u3ydeHust ycloBUN 3apOXKIEHUS] YCTAOCTHBIX TPEIIUH B 30HAaX
0o0OpbIBa (JaCOHKH CO CTOPOHBI OOYIIKAa M IEpa B CBAPHBIX HAXJIECTOYHBIX
COEIMHEHUSX U3 JABYX MapHBIX YTOJKOB OCYILECTBISUIOCH MX IMKIMYECKOE
Harpy>X€Hue€ pacTsaXCHUEM C 3aJaHHbBIM YPOBHEM Harpy3Ku (((MS[FKOC»
HarpyxeHnuey). Llukiamueckoe HarpyKeHHE COCIMHEHHH  BBIIOIHAIOCH
MIPUPA3TUYHBIX YPOBHIX BO3/IEUCTBUS BILUIOTH JI0 pa3pyllIeHHs coeJuHEeHn. B
mporiecce HarpyXeHus (UKCHPOBAJICS MOMEHT 0Opa30BaHHS YCTaJOCTHBIX
TpemuH. VicnpITaHus MPOBOIWIIMCH HA THAPABINIECKOM Imyibcarope [ PM-1 B
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IHUUCK um. B.B. Kyuepenko. Yacrora HarpyxxeHusi cocrasisuia 7,25 I'n,
kodpPunueHT acmmmeTpuu nukiaa R = 0,2, MakcUManbHBIE OTHOCHUTEIEHBIC
HOMUHAIIFHBIE YPOBHU Harpyxenus o, = 0,175; 0,231; 0,351; 0,526 misa
obpasnoB u3 cramm 10I2C1 wo;,, = 0,208; 0,229; 0,261; 0,313; 0,417 mist
o0pasmoB u3 cramu Ct.3TVY.

Tak Kax ycTanocTHble TPEeUIMHBI 00pa3yloTCsl B 30HaX C IMOBBIILICHHON
KOHLIEHTpAllMel HanpsDKeHUH, (akTH4ecKoe pacrpenesieHue neGopManuii u
HalpsOKEHU B 9THX 30HAX sBIAETCS BakHOM uHopmanmed ais
MPOTHO3UPOBaHMS YHUCIA LUKIOB J0 3apOoKACHUsl TpelmuHbl. OcoOeHHOCTH
TAaKOro  pacyera  OOYCIOBJIEHBI  HEOJAHOPOAHOCTHIO  MEXaHWYECKHX
XapaKkTepUCTUK MeTajlla B pa3JIMUHBIX 30HAX COCAWHEHUS W HAIHYHEM
OCTaTOYHBIX CBAPOYHBIX HANPSIKECHHUH.

MopenupoBaHue  pacuyeToOM  IEPEpacHpesieNieHus  OCTaTOYHBIX
HaNpsOKCHUH TpU ACHCTBUHM LUKJINYECKMX HArpy30K Jake INPH HAJIMIUH
nH(pOpMaLUK 0 PeXKUMax CBApKH SBISETCS BeCbMa NMPHONIMDKEHHBIM. [ToaToMy
KUHETHKA IIepepaclpesiesieHuss OCTAaTOYHBIX CBapOYHBIX HANpPSDKCHUH IS
MPOTHO3UPOBAaHMUA HMX PEIAKCAIMd B IEPHOJ SKCIUTyaTallMM KOHCTPYKIUH
H3y4anach 3KCIIEPUMEHTAJIBHO.

OcrarouHble CBAapOYHBIC HANPSDKEHHS ONPENENSUINCh  METOJ0M
JIOKJILHOM pa3rpy3ky y4acTKa MeTajula IpU MOMOIIM TOHKHX JUCKOBBIX (pe3
[5] B vicxo1HOM MOCIIE CBAPKHM COCTOSTHHM, a TaKxKe mociie 5-ro u 10-ro UKIoB
Harpy>KeHus pU OTHOCHTENIbHBIX YPOBHSIX Harpyxkenus o, = 0,256; 0,41.
PozerkutenzopesnctopoB 0azoif 0,5 MM HakIeMBAINCh B 30HaX OOpBIBa
(aconkn co cropoHbl oOymka. IIpu pasrpy3ke OCBOOOXIANICS YYacTOK
pa3mepom 2x3 mm. ['mybuHa pesa, obecneunBaromas pa3rpy3Ky HCCIeIyeMoro
y4JacTKa KOHCTPYKIMHU, COCTABIsLIa OKOJIO 1,5 MM.

MakcumanbHbIe 3HaUYSHUS] OCTATOYHBIX CBAPOYHBIX HANPSDKEHUH M UX
M3MEHEHHE B IIPOIIECCE YIPYroIUIaCTHYECKOTro JeopMUpPOBaHHS MaTepHaia

MIPUBEICHHI B Ta0M. 2.
Tabmuua 2
MakcuMasbHbIC 3HAUSHHST OCTATOYHBIX CBAPOYHBIX HATIPSKCHHUIH

OTHOCHUTENBHBINH YPOBEHb OCTATOUHBIX

E HANPSDKEHAN O or = Opeml Om

g Y poBeHb Harpy3ku

% Vexonioe o, = 0,256 o, =041

<

= cocrosmue 5 UK 10 ukn 5 muKn III:}IgJ'I
10raci 0,23 0,06 0,015 -0,02 - 0,02
Cm3Ty 0,26 0,02 0,017 -0,01 -0,01
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PesynpTaThl HM3MEPEHMI OCTATOYHBIX CBAPOYHBIX HAMPSKCHHUI
NOKa3aJlM, 4YTO HX 3HA4YeHHs B 30HE KOHICHTPALMU PEaKCHPOBAIIH
NPAKTUYECKH JI0 HYJISA B TEUCHUE IIEPBBIX ACCATH LIUKIOB HATPY)KCHUSL.

ITockosibKy B OaHHOM  HCCIEIOBAHMH  W3YYAIUCh  YCIOBHSA
3apOXKICHUS. YCTAJOCTHOM TPEHIMHBI B COSNUHEHHSAX, HE COIEPIKAIIUX
UCXOIHBIX TEXHOJIOTHMYECKHX He(EeKTOB, TO IPOBEACHHIO HCIBITAHUIT
NPeIIecTBOBAT BHEIIHMH OCMOTp CBAapHBIX IIBOB Ha MPEAMET OOHAPYKCHUS
HapyXHBIX nedeKkToB cBapku. [lociie 3aBepIIeHUs] UCTIBITAHUI U3IIOMBI TaKKe
OCMATPHBAIUCh C LEIbI0 BBISIBJICHHS BHYTPCHHHX TEXHOJIOTHYECKHX
JEe(PCKTOB.

Bo03HMKHOBEHHME YCTAJIIOCTHBIX TpPEIIMH B CBApPHBIX HAXJIECTOYHBIX
COCJIMHEHUSIX B Tpolecce NPHIOKEHUS K HHUM IMKIMYECKUX Harpys3ok
NPOUCXOIMIO B 30HE 0OphIBa (pacOHKU cO CTOpOHBI 0Oymka. OOpa3zoBaHue
HCXOMHBIX TpemyH THHOHN |= 1+3 MM GUKCHPOBATOCH ONTHISCKHM METOIOM.

PesynbraTh YCTAJIOCTHBIX UCTIBITAHUI HCCIICI0BaHHBIX
KOHCTPYKTHBHBIX JJIEMCHTOB Ha CTaJUH 3aPOXKICHUS TPCLIMH NPEACTABICHEI
Ha puc. 2. Ha 3ToM ke pHCyHKe MOKa3aHbl KPUBBIE YCTAJIOCTHOH HMPOYHOCTH
Ha CTaAWM 3apOKACHUS TPEIIMHBI, IIOCTPOCHHBIE C HCIIOJIBb30BaHHEM
ypaBueHus (1).

[GaF]: MHa
350
! em— DACYET ]|Or2c1
300
pacyetr QT3 TY
250 A . i IRCICPWVIVICHT 10F2€1
200 @® >sKkcnepvmeHT CT3 TY
()
150 N
\‘\ [ )
[—
100 ——
N, rukiI0B
50
0 200000 400000 600000 800000

Puc. 2 KpuBble yCTanoCTHOTO pa3pyIICHHs U pe3yJIbTaThl PECYpPCHBIX HCIBITAHHI
HCCIIeIOBAaHHBIX KOHCTPYKTUBHBIX 371eMeHTOB u3 ctajieit 10I2C1 u C13 TY
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AMIIIATYA [Ogp] YCTOBHBIX YIPYTHX NMPUBEIACHHBIX HAMPKEHUN B
30HAX KOHIICHTPAIIMU HAIMPSDKCHUMA, WCIONIb3ys HCKOMEIC 3HaqunﬂK2.‘),
oTpenensiachk Kak

[our] = (ol — ™MK /2 @

Koapduumenr acuMmeTpun  IUKIA  HAaOpsKCHWA B 30HE

KOHIICHTPAINH HAIPSHKCHUH BBIYHCIBIICS 110 GopMyIIe
r= Om—2[0ar] (3)
Om

B npenenax MCCIIeIOBAaHHOTO JHMAaNa3oHa YCTAJOCTHBIX HMCIBITAHHMA
MaKCHUMalbHas pa3HUIA MEXAY pPACUCTHBIMH KPUBBIMH W JTaHHBIMA
JKCrepuMeHTOoB He npesbimaet 40% (puc. 2).

BriBOABI:

1. CormacHO OJKCHEPUMEHTAIFHBIM JAaHHBIM TIPH HOMHHAJIHHBIX
HaNpsDKeHUsX, npesbiamnux 0,256 o, B 30HaX 00pbiBa (HaCOHKH CO CTOPOHBI
o0yIIKka B CBAapHBIX HAXJIECTOYHBIX COCTUHCHUSAX OTMEUAIOCH: MOSBICHHE
YOPYTOIUIACTHYECKUX  AeopMaruif, CHIDKCHHE NPAKTUYSCKH [0 HYIA
OCTAaTOYHBIX CBapPOYHBIX HaHpH)KeHI/Iﬁ U BO3HHMKHOBCHUE YCTAJIOCTHBIX
TPEILUH IIPYU BCEX YPOBHAX IPUIIOKEHUS LIUKINYECKON Harpy3Ku.

2. HpOBeI[eHHI)Ie HCCIICAOBAaHM TMO3BOJIAIOT PEKOMEHIOBATH [JIA
IMPOTHO3UPOBAHUA YHUCIa HUKIOB 0 3apOKICHUA yCTaJ’IOCTHOf/'I TPCUINHBI B
METAJUIMYCCKUX KOHCTPYKIUAX oe3 TEXHOJOTHYCCKHUX I[e(peKTOB,
BOCIPHUHUMAIOIINX IMUKIIMYCCKHEC CHJIOBBIC BOSZ[GI‘/’ICTBI/ISI, MIPUMEHCHUE
MPEI0’KEHHON METOTUKH.
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MopaenupoBaHue  Tpolecca  HarpyXeHHs  SABJISETCS  Ba)KHBIM
MOMEHTOM TP TIPOTHOBWPOBAHMHM CPOKA CIYy)KOBI KOHCTPYKIMA H UX
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APPROACHES TO MODELING OF LOADING PROCESS IN THE
PREDICTION OF METAL STRUCTURES' EXPLOITATION PERIOD

Abstract

The modeling of loading process is an important issue for predicting
the exploitation period of metal structures and their elements. The paper
outlines existing methods for modeling of structure's loading process.
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[Tpu npoekTrpoBaHUU 11l 0OECHEYEHUS] HAJEKHOCTH U PACUETHOTO
CpOKa CIIy>OBbI CBapHBIX CTAJBHBIX KOHCTPYKLHUH HEOOXOAWMO BBINOJHSTH
pacueTsl He TONbKO B IPEATNOJIOKEHUH OTCYTCTBUS TPELIUH B TEUEHHUE CpPOKa
CIIy’)kObl, HO WM WX BO3HUKHOBEHMS M Da3BUTHS, NPOTHO3UPYS BEPOSTHOE
MIpeeIbHOE COCTOSIHUE CEYEHUI, B KOTOPBIX PA3BUBAIOTCS TPELLUHBI.

PacueT cpoka cimykObl MOJDKEH 0a3upoBaThCS Ha aHAIM3e U yUeTe
PEXKMMOB HAarpy)XeHHs BO BCEX THUIHMYHBIX [UISI JAHHOTO COOPYXEHHS
yCIIOBUSAX 3KCIuTyaTauuu. [loa pexxumMoM HarpyXeHHsl 3JIEMEHTa KOHCTPYKIIUH
MOHUMAIOT XapaKTep M3MEHEHUs, 3HAYEHUE U MOBTOPSIEMOCTh MEPEMEHHBIX
HOMMUHAJIBbHBIX HaHpﬂ)KeHI/Iﬁ B paCuC€THOM CCUCHHU.

Jis  pacyeTHOM OIEHKH CpOKa CIyXObl CIIydallHBIH IMporece
HN3MCHCHUA BHYTPCHHUX yCI/IJ'II/Iﬁ B pPaCYCTHBIX CCUYCHHUAX DJIEMCHTOB
MOJBEPraeTcsl CXeMaTU3aIuH.

B X04€ CXEMaTU3alyu BBIMOJIHAKOT CICAYIOIHNC [[eﬁCTBI/I}II

- W3 MHCCIIEyeMOro Ipoliecca HarpyXKeHHs II0 OIpeAeICHHBIM
MpaBWIaM BBIAEISIOT LUKIbI WIIHM MOJIYLMKIIBI PETYJIIPHOIO HATPY>KEHUS;

- TPYNIOUPOBKOM IO MHTEpBajJaM M[ONYYarOT SMIIHUPHUUECKOE
pacopenesieHne 4acTOT MOBTOPEHMsI Harpy30K M BBIUMCISIIOT €0 OCHOBHBIE
CTAaTUCTUYECKUE XapaKTEPUCTUKH;

- OCYLIECTBISIIOT 3aMEHY HCXOJHOIO CHJIOBOTO  BO3JIEHCTBUS
YOPOLIEHHON MOJENBI0 MO HKCIEPUMEHTAIbHO MPOBEPEHHBIM KPHUTEPUSIM
MoJ00MsI, TPH 3TOM MOJENb CUYHUTAeTCSd PaBHOMOBPEKIAIOIIMM aHAJIOTOM
9KCIUTyaTaI[HIOHHOTO DPEXHMa HarpyXkeHHs U HCIIONb3yeTCs B JalbHEHIINX
pacueTrax.

Ilo xapakTepy U3MEHEHUS HANPsHKEHUN PpEXKUMBl HarpyKCHHU
MOJPA3IeNIAIOT Ha PETYJSIPHBIE, IEPHOJMYECKUE U ciTydaiiHble. B ciydae ecnu
Impouecce U3MCHCHUS Hal'lpf{)KCHI/Iﬁ B paCc4€THOM CCUCHHUH SIBIISICTCS
HECTAllHOHAPHBIM  CIIyyailHBIM  MpPOLECCOM, TO €ro  MpeJICTaBISIOT
CTYIMEHYAThIM KBa3UCTAMOHAPHBIM [1, 2], Kaxaast CTyleHb KOTOPOTO MMEET
CBOM CTATUCTHYECKHE apaMeTPBhl U JUIUTEIBHOCTD.

[lepemenHble HanpspKEHHS, B 00IIEM cllydae, MOTYT OBITh OITMCaHBI
JIBYMsI XapaKTepHUCTHKaMU IHKJIA HATPYXKEHUS: Gmax, Omin; Oa Om: Omaxs R.
HOBTOpHeMOCTB TIEPEMEHHBIX Hal'[pf{)KeHI/Iﬁ ONpPECACIIAIOT YHCJIOM IHKJIOB
KaXIoro ypoBHA HarpyxxeHus. Cpok ciry>kObl, ONpeesIeHHBIN 0 pacyeTy B
LUKJIaX HaIPY>KEHHUs, YBI3bIBAIOT CO BPEMEHEM 3KCIIIyaTalluy B TOAAX.

s pacdera cpoka CIry>KOBI 3J€MEHTOB KOHCTPYKIIMH HEOOXOANMO
MOJIYYUTh PACIPENCICHUE HANPSDKEHUH 6, IPU TIOCTOSIHHOM CpPEIHEM
HaIpsUKEHUU LMKIIA O WM COBMECTHOE paclpee/eHUE MAKCUMAIBHBIX Omax
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W MUHUMAQJIBHBIX HANPSDKCHUH Gpin. C ATOH 1ENBI0 3aMKMCH  CIyYalHBIX
PEXUMOB Harpy>KeHHs 3JEMEHTOB KOHCTPYKIHHA cxemaTu3upyioT nmo ['OCT
25.101-83 [3].

Jus  3TOrOo BeCch [WAMa3oH 3apETUCTPHPOBAHHBIX  aMILTUTY]
HaNpsKEHUH

Amax = Omax — Omin (1)
pa36I/IBaeTCﬂ PaBHOOTCTOAIIUMHA YPOBHAMMU Ha KJIaCChL IlII/IPI/IHOﬁ
A= Qg /M 2

BennunHa A oTpakaerT mMacumTad NMpH cXeMaTHU3alMy W MOKa3bIBaeT,
Kakas Harpy3ka COOTBETCTBYET OJJHOMY Kiaccy. KonnuecTBo KiaccoB AOIKHO
YIOBJIETBOPSITH HEPABEHCTBY

14<m<32 3)

Jis ompeneneHuss MaKCHMaXbHOM 9acTOTHI mpomecca Fpax mpomecc
pa3ouBaroT Ha 20~50 paBHBIX (pParMEHTOB UIUTEIBHOCTBIO ty, M3MEPSIEMON B
CceKyHIaX. B kakmoM ¢parMeHTe HMOACYUTHIBAIOT KOJMYECTBO 3KCTPEMYMOB.
CocemHme 3KCTpEeMyMBI, 00pa3ylompe pa3Max MEHbIE HIMPHHBI Kiacca He
YYUTHIBAIOT. 3HaUCHHUE Fpmyy OTIpeaenstoT mo gopmyie

Fmax = ns/th)l (4)
rae N, — MaKCHMaJNbHOE [UIS PACCMOTPEHHBIX (PparMEHTOB YHUCIIO
9KCTPEMYMOB.
CrenyronmM 3TalloM CXEMAaTH3allUH SBISETCS JUCKPETHOE
MpeCTaBICHNE MPOLIECCa HATPYKEHUS B BHUJIE MOCIEI0BATEIFHOCTH OPIMHAT
IpoIiecca ¢ Lebl0 BBIYUCICHHUS CTaTHCTUYECKHUX XapakTepuctuk. Ha puc. 1
MOKa3aHa TUCKPETH3aIMs 10 METOIY CIy4aiHBIX IepeceueHHd. 3HadeHus
nporiecca o(t) onpenensroT B MOMEHT MepEeCeUCHIs BEPXHEH TPpaHHMIbI Kiiacca
Bocxonsmie  BeTBb0  mponecca. [lo  pesynpratam  mociegyrouiei
CTaTUCTHYECKOW 00pabOTKM  yCTaHABIMBACTCSI 3aKOH W IapaMeTphl
pacnpenesieHus: NEPEMEHHBIX HAaPS)KEHUH CXeMaTU3MPOBAHHOTO MpoIiecca.
Jns  BbIBIGHMSI  XapakTepa CTPYKTYpbl — CIIy4ailHOTO
npouecca (CTENEHH  IIMPOKOIOJOCHOCTH  €ro  CIIEKTPa)  BBIYUCISIOT
K03((PUINEHT HEPETYJIIPHOCTH
X =no/n,, ®)

IZie Ny — YUCIIO MepecedeHuil IPoIeccoM YPOBHS CpeAHeH Harpy3KH;
N, — 9UCII0 HKCTPEMYMOB IIpoIiecca.

B macrosmiee BpeMs M3BeCTHO Ooyiee IECATH Pa3IMYHBIX METOJOB
BBIJICJICHUS] PETYJAPHBIX LUKIOB HArpyXeHUs U3 CIy4alHBIX IPOLECCOB,
KOTOPBIE JENATCS HAa OJHOMNapaMeTpUiecKue U IByxnapamerpudeckue. [lepseie
CBOJSTCS K HAXOXICHHWIO (YHKIMM paclpeiesieHusl TOJbKO aMIUIUTY.IbI
NEPEMEHHBIX ~ HANpSHKEHWH 6,, BTOpbIE — K HaXoXAEHWI0 (QyHKUHUH
pacrnpeieieHus] aMIUTUTYAbl HAaNpsKEHUH 6, U CPEIHEro HampsbKEeHHs LUKIIa
on. IIpoueccsl HM3MeHEHMs BHYTPEHHUX YCHJIMH B PAacyeTHBIX CEUEHHSX
CTPOUTENIBHBIX KOHCTPYKLMH, Kak IpaBWIO, COAEPXKAT 3HAUYUTEIBHYIO
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MOCTOSIHHYIO COCTaBIISIIOLIYIO (YCHIIMS OT COOCTBEHHOTO Beca KOHCTPYKIMH U
YCTaHOBJIEHHOTO 000pyAOBaHHsA). B 3TOM ciiydae HamOojee NPUTOTHBIMHU
OKa3bIBAIOTCSI  JBYXIAPAaMETPUYECKHE  METOJbl  BBIICICHHS  IMKJIOB,
MO3BOJISIOIINE YIECTh BIUSHHE aCUMMETPUH LIUKITNYECKUX HArPy30K.

CTaTHYeCcKyI0 COCTABISIONLYI0 MOXKHO TOJIyYHUTh, BBIYHCIISS CPEIHEES
apuMeTHYecKoe 3HAYCHHE TMpollecca O, TUHAMHYECKAash COCTaBIISIONIAs
MpeICTABIISIET COOOM ero aucnepcio S,

B pacueTax cpoka ciayObl 37I€MEHTOB KOHCTPYKIIHI paclpeeicHue
HAMPSDKEHU I MOXKET ObITh MPEACTABICHO B aHATUTUYCCKOM, TpaduIecKoi niiu
Tabnu4HOM hopmax.

B aHanuTHYeckoM BUZE OJHOMEPHYIO IUIOTHOCTH DPAaCIpeIelICHHs
aMIUTATY]] HAOpsDKCHWH B 9JJeMEHTaxX KOHCTPYKIHE Hamboiiee YacTo
OMHUCHIBAIOT  CIICAYIOIUMH  3aKOHAMHU: JIOrapu(MHUYECKd HOPMAJbHBIM,
HOPMAaITbHBIM, SKCIIOHEHIIHATBHEIM, Perest, BeiiOyma.

PacnpeneneHne  ammuTyJ ~ MOTYT  OBITh  NPEJCTaBICHBI B
rpaduyeckoit GopmMe B BHIE THUCTOTPAaMM, I[OJMIOHOB WIJIM CIIEKTPOB
aMIUIATY Wik B Tabnuanoit popme [3].

Ha mnocnennem orame cxemaTu3aludd OCYIIECTBISIETCS 3aMeHa
UCXOAHOTO  CTallMOHAPHOTO  CIy4allHOro  mpolecca  HarpyXeHHs
PaBHOIIOBPEK/IAIOIIUM ~ PErYJISIpDHBIM ~ Bo3zeiicTBueM. lcrmosb3oBaHue B
KauecTBE MOJISNIMPYIOIIEr0 pPEeryJsipHOro Ipolecca sBISIETCs HaumbOoliee
OpOCTBIM W Ga3Wpyercs Ha  MHOTOYHMCIICHHBIX  JKCIEPUMEHTAIBHBIX
MOATBEPXKICHUSIX ~ BO3BMOXKHOCTH  TaKOM  3aMEHBI  [IPUMEHHUTENBHO K
CTAIMOHAPHBIM (KBa3UCTAIOHAPHBIM) CIIyYaiHBIM MPOLECCAM HArpyKeHHs,
HE COICp)KallNX pPEOKAX BBIOPOCOB OONBIIOTO YpPOBHS (IIEPErpy30K).
Peanuszanusi pacyeTHOW MOJENM U BBIYUCICHUE KUHETHKH YCTAIOCTHOTO
paspylieHHss B 3TOM Cilydae OCYHIECTBISIETCSI MO HauOosiee OBICTPOMY U
MPOCTOMY QJITOPUTMY U HE TPEOyeT MPUMEHEHHS CJIOKHON BBIYHUCIUTEILHON
TexHUKH. [Ipu 3TOM sl  ONpeeNeHHs XapaKTEPUCTUK IUKINYECKON
TPENMHOCTOWKOCTH MOXeT OBITh TNPUMEHEHA TPAaTUIHOHHAS METOIHKA.
Cpennuit ypoBeHb SKBUBAJICHTHOTO PETYJISIPHOTO MPOIecca Ha3HAYAOT TaKUM
e, Kak y cirydaiinoro. Takoi moaxo 1 OblI HCII0NIB30BaH B paborax [4, 5]. dus
ONpejiejieHUss aMIUIMTYyasl 0, B pabore [4] npemoxeHbl CeayIOIIne
COOTHOIICHHS

o, = Sau\/ff;p (11)
fip =VX(0,73 +0,42)(1 + 0,09(2,5 — q)), (12)

rieZ=(6-5,,)/(G+S,,); 4= (Omax — 0)/Ss,
OZ{HaKO, TaKOﬁ nmoaxod MOXKET GLITL peaJ‘II/BOBaH TOJIBKO l'IpI/I
HaJIU4YUU HOJ'IHOﬁ CTaTHCTI/I‘{eCKOﬁ I/IH(I)OpMaIlI/II/I (6] HpOIleCCG HanY)KeHI/ISI.
Bnaromaps ynoOcTBy aHanmu3a, HHTEpIpETalMd H  000O0IICHHS
pe3yNIbTaTOB HanboJiee IMHUPOKOE MPUMEHEHNE B HACTOAIIEE BPEeMs IOJTydHiIa
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3aMEHa  CTOXaCTHYCCKMX  MPOIECCOB  HArpykeHus  OnouHbimu.  Jlis
KOMITOHOBKHM OJloka HarpykeHuss Tpaduku QGYHKIUH pacrnpeaencHus
aMIUTATY]T ¥ CPEAHUX 3HAYCHUM IMKIA 3aMEHSIOT CTYNEHYaTOW JIMHHEH,
KOoTopas B rpadudeckoii popme mpeacTaBisieT co00i oIMH OJIOK HArPYKCHWSI,
MOJICTTUPYIONINA HMCXOMHBIA mporecc. YepemoBaHue CTyneHed B Oioke
MPUHUMACTCS TPOM3BOJILHO MO0 Bo3pacTaromield Jmbo B yOBIBaromei
MOCJIEeI0BATENFHOCTH. [IpM 3TOM BBIYHMCICHHE NPHUPAIICHUS TPEIIUHBI Ha
KaXJI0W cTymeHH OJOKa OCYIIECTBISCTCS C WCIOJIh30BAHUEM IPUHIIMIA
JTUHEHHOTO CYMMUPOBAHUS.

IMockonbky cTatucThyeckas wuHGpOpMAIMI O HArPyKECHHOCTH
9JIEMEHTOB CTPOUTEJbHBIX KOHCTPYKLMM, KaK IIPAaBWIO, OTPaHUUYEHA, TO IIPU
pacueTax Cpoka CIyxObl ImapaMeTphl CTyMEHEH OJioka Harpy)XEHHS MOXKHO
BBIYHCIISATH 110 NPUOIMKEHHBIM COOTHOIICHHAM [1]:

o, =ko., (13)
Sg, = 9.0, (14)

IZie 0. — HAPsHKCHUE B PACCUMTHIBAEMOM CEYCHUH OT CTAaTHICCKOMH
cocTaBisomelt Harpy3ku; k — kodddummeHT nepexoaa oT O, K 0,; 9, —
KO3QQUINEHT BapHalM¥ AaMIUIUTYA HampsDKCHUH. PacdyeTHele 3Ha4YeHWUs
kodpPunuentoB k u I, npuBeneHs: B Tabdm. 12 [1].

IIpu sTOoM pacnpezneseHue aMILIUTYJ HANPsSHKECHUM PEKOMEHIYETCS
3aJaBaTh JIorapu)MHUYECKH HOPMaNbHBIM 3akoHOM (6). CpenHee 3HaueHHe
InG, u cpeanee KkBaapaTHIECKOE OTKIOHEHHE Sf; g AMIUIMTY]I HANPSKCHHUA

paccunTHIBAIOT 110 (hopMyIIam:

InG, =InS,, —0,55,,, (13)
So.\2
Stno, = (§> +1 (14)

Hemocratkom 3aMeHBI CIy4aifHOTO mporecca OJOYHBIM SBISETCS
CTPOTO ONpPENEICHHBI TOPANOK CJeJAOBaHUS CTyNeHed B OJoke |
MePUOIUIECKOE TIOBTOPEHHE OJOKOB, YTO HE COOTBETCTBYET pealbHBIM
YCIOBHAM 3KCIUTyaTallMd METAJUIMYeCKUX KOHCTpyKuui. Ilpm Omounom
Harpy»eHHH HE3HAUYWTENIFHOE HM3MEHEHHE II0CIIeOBAaTEIbHOCTH CTYIECHEH B
0JI0Ke HAarpy>XeHUs OKA3bIBACT CYLIECTBEHHOE BIMSHNE HAa CKOPOCTH Pa3BHUTHSA
YCTaJOCTHOM TPEIIUHBI [5]: UCTOpHS HArpyXeHHUsl SBIISIETCS CYLIECTBEHHBIM
(haxTOpOM, BIMSIONIMM Ha CPOK CITy’KOBI 2JIEMEHTOB KOHCTpPYKIHH. [ToaTomy
JUISL TIOJTy9EHUs] TOYHOW MH(OPMAILMK O PaclpeesieHnH BEPOsITHOCTEH cpoka
CITy>KOBI M Ha/IE)KHOCTH 3JIEMEHTOB CTPOMUTENBHBIX KOHCTPYKINI HE00XO0IMMO
UCIIOJIb30BaTh YUCICHHBIE IPOLENYPhl CTATUCTUYECKOTO MOJETUPOBAHUSI.
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AHAJIN3 BBIPAKEHHWM JIJISI OIEHKUA PASMEPA
IJIACTUYECKOWM 30HBI ITPU MMEPET'PY3KE «PACTSI’KEHUEM»

AHHOTANUA

[Ipu MpOTrHO3MPOBAHUHU CPOKA CIY>KOBI IJIEMEHTOB METAJUTUYECKUX
KOHCTPYKLUMH Ha CTaAuM pPa3BUTHsl YCTAJIOCTHOW TPEIIMHBI OJHUM U3
KIIIOUEBBIX  (DAaKTOPOB, BIUSIONMX HA OINMCAHWEC KUHETHKH Pa3BUTHSA
YCTaJOCTHOM TpEIIMHBI TOCIE BO3ACUCTBUSI MEPETPY30K PACTSIKEHUEM,
SIBISICTCSI TOYHOCTh OIICHKH pa3Mepa 30HBI IUIACTUYECKHX Jedopmariuii,
00pa30BaHHOI IUKIIOM TIEPETPY3KH «PACTSKCHUCH.
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ANALYSIS OF THE EQUATIONS FOR DETERMINING THE
PLASTIC ZONE SIZE FORMED BY TENSION OVERLOAD

Abstract

When predicting service life of the elements of metal structures in the
development stage of a fatigue crack one of the key factors, influencing on
description of fatigue crack growth rate following tension overload, is the
accuracy of estimating the plastic zone size formed by the tension overload
cycle.

Keywords: fatigue crack, zone of plastic deformation, yield strength,
tension overloads, stress intensity factor, plastic strip model, plane strain, plane
stress.

B cymecTByromux HOpMax BOIPOCHI OLEHKH HaJE)KHOCTH M CPOKa
Ciry’kObl KOHCTPYKIMH HE HAaIUIM JOJDKHOTO oTpaxeHws. Hecymas
CIIOCOOHOCTH CEYEHUH paccMaTpUBAaeTCsl HEM3MEHHOM B T€YEHHE BCETO CPOKa
IKCIUTyaTallid  COOPY)KEHHs, BIMSAHHE JIeeKTOB Ha IPOYHOCTH U
BBIHOCIIUBOCTh KOHCTPYKIMH He paccMmarpuBaercs. IIpeamnonaraercsi, 4ro Ha
MPOTSDKEHUH BCETO CPOKA CIYXKOBI B PACUETHBIX CEUEHHSX HE JOIDKHO OBITh
TPEUINH, B TOM YHCIE€ M YCTAIOCTHBIX, T.€. B HEIBHOM BHAE B HOpMax
3aJI0’KeHa KOHIENIHA <«OKCIUTyaTanuu 0e3 moBpexaeHuit». OmHako, mpu
MacCOBOM H3TOTOBJICHHH CBapHBIX METAJUIOKOHCTPYKIMHA HalW4he B HHUX
IeheKToB B BHUAE IOp, BKIIOYECHHH, TOAPE30B, HEMPOBAPOB, TOPAYNX U
XOJIOJTHBIX TPEUIHH NPaKTHIECKH HEM30eXKHO.

Ipu LHUKITHYECKHX BO3JEHCTBUIX nedexTs CBapKu
TpaHcOpMHUPYIOTCS B YCTalOCTHBIE TPEUIMHBI Ha paHHEH CTaauu
JKCIUTyaTallMi KoHCTpykumi. [Iporecc cHmkeHHs Hecylled crnocoOHOCTH
JJIEMEHTa KOHCTPYKLUHM OIpeNeNsieTcsl TIJIaBHBIM 00pa3oM KHHETHUKON
pa3Butusa TpemuH. CKOpOCTh Pa3BUTHUSA YCTAJOCTHON TPEIIMHBI BO MHOTOM
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OMPENENATCS. BIMSHUEM TaKuX (aKTOPOB SKCIUTYaTAIMOHHOTO HATPYKCHHS,
Kak  KOX(hOUIMEHT acHMMETPWUH IIMKJIA HArpyXXEHus, BO3IelicTBHE
PaCTATHBAIONINX MEPerpy30K W BEIWYHHBI PAa3TPY3KH IIOCIE BO3IEHCTBUSA
Teperpy3KH.

C Wcrop30BaHUEM ammapaTa MEXaHUKU pa3pymIeHUs Uil OLCHKH
CpOKa  CIyXOBI  DJIEMEHTOB  METAJUIOKOHCTPYKIHUH B  IOCJIECTHHE
IecATHIICTHSL OBUIO pa3paboTaHO MHOXECTBO MOJENCH, YYHUTHIBAIOIINX
BIUSHUC PACTATHBAIONICH NEpPEerpy3KH Ha CKOPOCTh PAa3BHUTHUS TPEIIWH.
Bwmecte ¢ TeM, OIlcHKA pa3MepOB 30HBI BIUSHHS MEPETPY3KH JOJT0OC BpeMs
ocTaBajach KOHCEPBAaTUBHOM. HeobxoaumocTh KauyecTBEHHOI'O
oTpeJieNieHus pa3Mepa 30HbI IIaCTHYeCKUX Aedopmannii mpu neperpyskax
MOXKHO TIPOJEMOHCTPUPOBaTH Ha mnpuMmepe pabor [1, 2]. ABTopamu
MPOBOIUINCH YCTAIOCTHBIC WCHBITAaHHS O0Opa3loB C IEHTPaIbHOU
tpemuaor (IIP) TommmHOW 5 MM, BBIONHEHHBIX H3 ctasu 350WT. Ha
puc. 1 npuBenen rpaduk u3 paboTsl [2], Ha KOTOPOM TOYKaMH M300pa)keHa
SKCIEpPUMCEHTANbHAs  KpHUBas pPOCTa TPCIIUHBI, TMONyYCHHAs MpHU
MOCTOSTHHOM aMIUTUTY/Ie HAarpYXCHHUS C MOCIeI0BATEIbHBIM MPUIOKEHUEM
aByx meperpy3ok  pacTskeHHeMK O oy /Kmax = 1,75.  3mecs  K%a—
MaKCHMabHBINH KO3 puuHeHT wuHTeHcHBHOCTH HanpsbkeHud (KHH)
neperpy3ku, K ,,,— Maxkcumanpasli  KHWH perynspHOTO HarpyxXeHus.
CIUTONIHBIMKA JIMHUSIMA  TIOKa3aHbl KPHBBIC POCTa YCTAJOCTHOW TPEIIUHEI,
MOJIyYEHHBIE C MCII0JIb30BAHUEM MOJIeNn Y MiLieHOopra.

Hns omnpeneiieHus 30HBI BIMSHUS MEPErpy3KH T, AaBTOPHI
HCTIONh30BaNH BeipaxkeHune MpsuHa [3]:

K%mx

= ol 1)

rae a— Ko3pGUIUEHT orpaHUYCHH Ha TUIACTHYHOCTh. Kak BHIHO
u3 rpaduka, BeIMYWHA ITapaMeTpa ¢ OKa3hbIBaeT BeChMa CHIBHBIN 3 dexT
Ha TOYHOCTH MIPOTHO3A.

Tm
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Pucynok 1 — DkcriepuMeHTalIbHAS M TEOPETHIECKHE KPUBEIE POCTa YCTAIOCTHON
TPELIMHBI TIPH BO3JCHCTBHH OJIHOKPATHBIX TIEPETrPYy30K «pacTsxeHne»[2]

IIpy UCHONB30BAaHWH OJMHAKOBOTO 3HAYeHHS @i 00eux
MEePErpy30K, pe3yabTaThl IPOTHO3UPOBAHMS POCTA TPEIIMHBI OKa3bIBAJIMChH
npuy @ = | CymecTBEHHO  3aBbIIEHHBIMH, T@pH a= 3 -
3aHMKEHHBIMU.[IOCKOIBKY ypOBEHb O0EHX Meperpy3oK OJUHAKOBBIN, Ha
TOYHOCTh OIIGHKH pa3Mepa IUIACTHYECKOW 30HBI [OCIE BO3JCUCTBHS
Heperpysku ¢ ucmoib3oBanueM (Gopmyasl (1) cymiecTBeHHOE BIIMSHHE
OKa3bIBaCT BEJIHUYMHA KOI(PQHUIIMECHTa OTPAHUYCHHUS HA IUIACTHMYHOCTH. [Ipu
3TOM, KaK BUJIHO U3 PUCYHKa, €ro 3HaueHue 3aBUCHUT oT BennunHbl KMHuukna
MeperpysKHu.

Ha pa3mep 30HBI IJTACTUYHOCTH OKA3bIBACT BIIMSHUC BUJI HAMTPSHKEHHOTO
cocrosiaust. COrjacHO TPEANOJOKeHUsIM VIpBUHA ISl TJIOCKOHAIPSKCHHOTO
cocTostHHA K03(p(PHUIIMEHT OrpaHHYCHUS HA TUTACTUYHOCTh @ = 2; TPHU TUIOCKOU
JnepopManuy, IOCKOJIbKY 30HA IJIACTUYHOCTH 3HAYUTEIBHO MCHBIIE, YeM MPH
TUTOCKOM HampsDKEHHOM COCTOSHUM, & = 6.

CpaBHeHne  pesynbraroB  pacuera 1o  Qopmynme (1) ¢
JKCIIEPUMEHTAILHBIME 3HAYCHHSMH pPa3MEpOB 30H 3aJePKKH B Pa3BUTHH
YCTaJOCTHON TPEIIMHBI IMOCIAEC BO3ICHCTBHSA MEPErPy30K PACTSDKCHHEM
MTOKA3bIBACT, YTO XOPOIIEE COBIAJACHUE JOCTUTACTCS B UCIIBITAHUSAX 00PA3IIOB:

—IIP rtommuHoi t=5 MM, BeimonHEeHHBIX W3 cramum 350WT,mpu
3HauYeHMIX @ B auanasone 1,0-1,4 [1, 2, 4];
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— P tommuuo¥ t;=1,6 MM 1 t,=9,8 MM mpu 3HaYECHUIX &1 =2 U ) =
2,5 COOTBETCTBEHHO (aJIFOMUHUEBEIH cruiaB 7075-T6) [5];

— P TommuuoM t = 2,54 MM, BBIIOJIHEHHBIX M3 AIFOMUHHCBOIO CILIABa
2024-T3 npu 3HaueHusx o B auanasone 0,7+1,8 [6, 7];

— BHEICHTPEHHO-PACTSIHYTBIX (BP)Tommmuuo# t =12 mm,
BBINOJIHEHHEIX U3 ctanu BCr3cm, npu 3HaYeHnsx a B quanasone 1,2+1,5 [8];

— BPronmuuo#t t= 12 MM, BbemmonHeHHBIX w3 cTanu 0912C, mpu
3HaYeHMsX @ B quanasone 0,9+1,5 [8];

— BP tommunoii t = 18 MM, BeimonHeHHbIX U3 cTanu 0912C, 3HaueHUs
o v3MeHsIiCh B quanasone 1,0+1,4 [9];

— BP tonmunoii t = 6,1 MM, BBINIOJTHEHHBIX M3 AIFOMHHHEBOTO CIIIaBa
6056-T6, 3nauenue a = 0,68 [10].

Harnpeiin[11],e oramume ot Hpsuna [3],mo-gpyromy momomesr K
OTIPEJICIICHUIO pa3Mepa 30HBI IUIACTHYCCKMX JAcQopMalii B BEpIIUHE
TpeuuHbl. OH MPEeAIoNOKII, YTO INTACTHYHOCTh UMEET MECTO B Y3KOH monoce
B BepuMHe TpemuHbl. OTBETOM MaTepuaia Ha IUIACTHUCCKYIO Je(opMainuio
SIBIISICTCSL W€ajbHAs YNPYrOIUIACTHYHOCTh, YTO MPUBOIUT K TOCTOSHHOMY
HATMPSKCHUIO B 3TOW 30HE, pABHOMY MPENENTy TCKYUECTH

Pasmep 30HBI MIacTUYHOCTH, corjacHo J[larnmeiny, ompenensercs
o hopmyie:

”Krznax
= ot ! @
YTO CONOCTaBHMO C  pE3yJIbTaTOM, IONy4YeHHBIM VpBUHOM  mis
TUIOCKOHATIPSIKEHHOTO COCTOSTHHS.

[TonbITKH OTIPE/ICITATH ONTHMAJILHOE 3HaYCHUE
K03 PHUINEHTAOT pAaHNICHUTHAIIACTUIHOCTh OBUTH TIPEANIPHHATHL B paboTax
[8,12, 13, 14, 15].

I'o [12], Ha ocHOBe MoOmeld IUIACTHYECKOM Ioiockl Jlarmeiina,
MPEeNJIOKUI ~ UHTETpajbHOE  ypaBHEHWE Uil OMNpeneieHus  pasMepa
TIACTUYECKOM 30HBI JUIA 00pasia ¢ MeHTPAIBHON TPENIMHON B Cly4asx, KOraa
pasMep TpPENIMHBI CYIIECTBEHHO MPEBBIMIACT pa3Mep 30HBI IUIACTHUYECKUX
nedopManui:

m

_ pKhax 3
rm - ﬁ 02 ' ( )
T
4 (1—21/)211:
e f§ = 5 AU TUTOCKOHANIPSKEHHOTO COCTOSHHS (a=0,8l)up = — A
IIOCKOH nedopmanumy, rae v — k03¢ pUnneHT ITyaccona

(a =5,07).

ABtop pabotel [13] mia ompeneneHHs 3HadeHHS B TMIPEIOKHUIT
MapaMeTPUYUCCKy 0 (DYHKIIMIO, 3aBUCSAINYI0 OT MAaKCHMAaJIbHOIO NEHCTBYIOIIETO
HANPsDKEHHMS, TIPe/Ie/Ia TEKy9IeCTH MaTepraia | TONIIHHBI 00pa3ia ¢ [EHTPAILHOM
TPEIUHOM:
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( ont 2 2.5(Knax/0)?
ﬂ = { %t < %(Kmax/a'r)z (4)

1 5 (2,5-t(Kmax/0r) "2\ 1
(el 00N L (e 1502 < < 2,5 (K o/ 7’

6m | 6m 25-m1

B pa6ore [14] Ob1 BBHINOTHEH YIPYTOIUIACTHYSCKHHA pacder ¢
WCIIONIB30BAaHUEM MPOTPaMMHOTO Komrmiekca ANSys 7,0 ¢ Ienplo IpoBEpKU
BBEIpOKEHUH, TPEUIOXKEHHBIX B padorax [15, 16]. IlapameTpbl KOHEYHO-
aneMeHTHOH Mozenu [P oOpasna BappHpoOBaTNCh B CIEIYIOMNX AUANA30HAX !
I/'W=0,4-1,0; /W= 0,05-1,0; t=2-50 mm, o, = 200-800 MIla, rue W —
mupuHa obpasna. B pesynprare BHIIOTHEHHBIX PAcyeTOB YCTAHOBIICHO, UTO
MPCAJIOKCHHBIC BBIPAXKCHUA CHOPAaBEAJIMBbBI TOJIBKO B Y3KOM JHAIlla3oHC
BapbUPYEMbIX MapameTpoB. [l ompeneneHus koddduiueHta B BO BCeM
JAuara3oHe M3MCHCHUA MapaMeTpoOB KOHEYHO-3JIEMEHTHOM Moaean aBTOp
MPEJIOKIIT CIICAYIOIIYIO 3aBUCHMOCTbD:

0,29

B = 0,35 — 08K,y o225 ©)

I'maBHBIM HENOCTaTKOM JaHHOTO BBIPAXKEHHsI SIBISIETCS TO, YTO INPH

pacyere MKD He y4uTBIBaNuChH JIOKaJIbHbIC 3 (EKThl YIPOUYHEHHUs MaTepHaia
B OKPECTHOCTH BEPLIMHBI TPELIMHBI.

[MonbiTKa MPEOAONETh YKAa3aHHBIH HENOCTATOK ObUla NpEeNIpHHSATA

aBTOopoM pabothl [15]. On, xak u aBTOp padoTsl [13], cBsA3am mapamerp 8§ ¢

MakcuManbHeiM KVH, npeaenoM TekydecTd MaTepyaa U TOJIMIMHON oOpasna:

2 1 (1-165v)%
B — (1-1,65v) 5 (6)
5 (1+t/(Kmax/0'T)2)1'6

ABTOp OTMETHJI XOPOIIYI) CXOAMMOCTb OJKCIIEPUMEHTAJBbHBIX U
pacyeTHbIX IaHHBIX [0 pa3MepaM IUIACTUYECKUX 30H IIPH Pa3IMuHBIX BHIAX
nmeperpy3ok (pacTshDKeHHe, CKaThe, pacTsDKeHHe-cxkarue). MM Tarxke ObLIO
BBICKA3aHO IMPE/IIOJIOKEHUE, YTO MIPU BO3JEHCTBHHU NEPErPY3KH «pacTsDKEHHE-
CKaTHe» pa3Mep IUIACTUUECKOH 30HBI OKaKETCS MEHbIIe, 4YeM IpH
pacTsaruBaroniell neperpyske aHaJOTMYHOrO ypoBHS. OJHaKO pe3yJsbTaThl
JKCIIEPUMEHTOB, MOJyYeHHble B paborax [16, 17], mnoka3piBaloT, YTO
CKUMAIOIIAsl YacTh IUKIIA MEPerpy3Ku «pacTsHKEHHEe-CKATHE» HE OKa3bIBaeT
BIHMSHUSA Ha (GOPMHUPOBAHNE TIACTHIECKOM 30HBI (30HBI 3aJI€PIKKH).

Ha  pucynkax 3, 4  mpuBeneHbl  pe3ysibTaThl  CpPaBHEHHs
IKCIIEPUMEHTAJIbHBIX 3aMEPOB 30H 3aJIeP)KKH B PAa3BUTHU TPEUIMHBI TOCIE
BO3JICHCTBUSL Teperpy3ku (10 TOPU3OHTAILHOW OCH), C pa3Mepamu,
BBIYMCIIEHHBIMU 110 opmyinam (5-6). DKclepUMeHTaIbHbIE JAHHBIE OBLIA
nonydeHsl B paborax[l, 16-20] mpu wucnbitanusx [P u BP o6pasuos
pa3IMYHBIX TOJIIIHMH, BBHIMOJHCHHBIX W3 PAa3UYHBIX MAaTCPUANOB (CTad
MaJIOyTJIEPOUCThIC U TIOBBIIICHHOW MPOYHOCTH, aJIIOMUHHUEBBIE CILIABbI) IPH
HeperpysKax pacTspkeHHE, PacTsDKeHHe-CKaTHe.
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Kak BumHO W3 puCyHKa 3, OTACIBHBIC 3HAYCHHS Pa3MEPOB 30H
miactndeckux aedopmanmii s [P oOpasnos, BeIYHCICHHBIE MO (Hopmyrie
(5), Omu3km K odKcrmepuMeHTanbHbIM [1, 20]. EnuHu4HBIE COBIAIEHHS
HaOMIOMAIOTCS U TPU IPYTHUX pa3Mepax 30H IUIACTHYECKUX AehopManuii npu
ucnsitanuax BP 06pasnos [18]. B ocTanbHBIX cilydasx pasMephl 30H BIMSHHS
Meperpy30K  3aBBIIICHBI MM 3aHIDKEHBI [0 CPaBHEHUIO  C
IKCIEPUMEHTAIbHBIMU.

PucyHok 4 WILTIOCTpUpPYET pe3yNibTaThl CPAaBHEHHS Pa3MEPOB 30H
IUTACTHYCCKUX  JmedopManuii, BBIUUCICHHBIX 10  (opmyne (6), ¢
JKCICPUMCHTAIBHBIMYA ~ 3HAuCHUsIMH. BoO BceM Juama3oHe HW3MCHCHUS
pa3sMepoB 30H IUIACTHYECKUX AedopMalvii 3KCIEPUMEHTAbHBIC 3HAUCHHS
OKa3aJIUCh CYIIECTBCHHO MCHBIIIC 3HAUCHHM, MIOTyYCHHBIX PACYCTOM.
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Pucynok 3 — CpaBHeHHE SKCTIEpIMEHTAIBHBIX JaHHBIX MO pa3MepaM 30H
IUIACTUYECKHX Ae(OopMalii ¢ pe3yabTaTaMy, MOTy4eHHBIMHU 10 hopmye (5)

201



15 -y meop

m
A[1]350WT. I[P /,’
[16] 2024-T3, 1P s
7
12 4 e[72024-13, 1P | 1 L
v ~ 7/
%[18] 09T2C, BP P
[19]1S 1020, 11 v
7
5 | [20] 350WT. I[P | s
P
4
s
/7
7
6 1 | = 4
A
7
/
7
//
3 ” s
2 . ¥
3 "
/7
7
7 A, —
4 B -
0 '// ' : v, wcn
0 3 O 9 12 15

Pucynok 4 — CpaBHeHHe SKCTIEpUMEHTANIBHBIX JaHHBIX M0 pa3MepaM 30H
IUTaCTHYECKUX AeopMaInii ¢ pe3ylIbTaTaMH, ITOTydeHHBIME 110 hopmyte (6)

W3znoxeHHble BhIIe (haKThI MO3BOJISIOT CAEIATh CIEAYIOUIHNHA BBIBO:
B HACTOSIIEE BpPEMsI OTCYTCTBYET YHHBEPCAJIbHOE BBIPAKECHHE I OIEHKU
pa3MepoB 30H IUIACTHYECKUX JedopMmanuii B dJeMeHTaX MeTaUIMueCKHX
KOHCTPYKLIMH  TOclie  BO3AEHCTBUS  NEperpy30K, WHBAPHAHTHOE K
XapaKTepUCTHKAM MaTepHala, FeOMETPHHU AJIEMEHTA.
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HPOYHOCTB KOPOTKHUX TPYBOBETOHHBIX KOJIOHH
KPYIJIOI'O U KOJBHEBOI'O NONNEPEYHOI'O CEYEHUS

AHHOTANUA

B crarbe mnpuBeneHbl OCHOBHBIE 3aBUCHUMOCTH ISl OIPE/ENICHUS
MPOYHOCTH KOPOTKHX TPyOOOETOHHBIX KOJOHH KPYTJIOTO W KOJBIIEBOTO
MOTIEPEYHOTO CceUeHUsS. TEeOopeTUIeCKNM MyTeM IMOIY4eHBl HOBBIE (HOPMYIIBI
JUIA pacueTa NpPEAeTbHOTO HANPSOHKCHHS B OCTOHHOM SIpe M HAIPSDKEHUS
OCEBOT0 HAIPABJICHUS B CTAIILHON 000JI0UKe.

KuroueBble cioBa: TpyOOOCTOHHBIC KOJIOHHBI, KPYIJIOE W KOJBIIEBOEC
MOIMEPEYHOE CEYCHUE, IPOYHOCTh, OCTOHHOE SIIPO, CTAIbHAS 000I0YKa
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THE STRENGTH OF SHORT CONCRETE FILLED STEEL TUBE
COLUMNS OF ROUND AND RING CROSS SECTION

Abstract

The main dependences for determination of strength of short concrete
filled steel tube columns of round and ring cross section are given in the
article. The new formulas for calculation of limit tension in a concrete core and
tension of axial direction in a steel holder are received.

Keywords: concrete filled steel tube columns, round and ring cross
section, strength, concrete core, steel holder.

JaHHas cTaThsl TOCBAIICHA pACYETy INPOYHOCTH TPyOOOETOHHBIX
kostoHH (TBK), uMeronux Kpyrioe wiu KOJbIEeBOE MOIIEPEUYHOE CCUCHHE.

Paspymaromyro Harpy3ky N g KOPOTKHX IIGHTPajJbHO CXKATBIX
TpyOOOETOHHBIX IJIEMEHTOB Yallle ONMPEISSAIOT Mo (opMyiie, koTopas B 1935
T. TEOPETHUECKUM IMyTeM Oblia moiydeHa A.A.I'BO37AEBBIM B MOXET OBITh
3aMucana B CIECIYIOIEM BHIE

N =O'bZA+O'pZAp, (1)

rae Oy, - npezenbHOe HApsHKeHHE OSTOHHOTO s/ipa B OCEBOM
HallpaBIICHUH,

O-pZ - HAIIPsS’KEHHUEC OCCBOT'O HAIIPaBJICHUA B CTaJIbHOM OGOJ’IO‘IKC;
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AI/IAp- iomaan MHNOoIMepeYHbIX CeueHU OETOHHOTO gsapa Hu

CTaJILHOI 000JIOYKH.

CrnemoBarenpHo, s ompeneneHuss mnpodnoctn TBK  cHauama
HeoOX0MMO BBIUHCIIUTD 3HAUCHUs HampspkeHud Op,u O pz - [IoKaxem, KaK

TEOPETUYECKH MOXKHO HAWTHU 3TU HANPSDHKEHUS JJIS TaKUX KOJOHH C KPYIJIBIM
MONEPEYHBIM CEYCHUEM.
W3BectHO, uTo GetoHHOE siipo THK Kpyrioro nmonepeyHoro ceueHus

paboTaeT B YCIOBHAX TPEXOCHOTO CXKATHA —THIA ‘O-l‘ = ‘O' 2‘ < ‘(73‘. B

HameM ciaydae Og = Oy, u Oy = Oy, rne O}, — 60koBOE NaBJICHHUE Ha

OCTOH CO CTOPOHBI CTaJbHOM 000JIOUKH.
BonpmmuCcTBO I/ICCJ'IG,Z[OBEITGJ'I@ﬁ U HaxOXKXACHUA TIPOYHOCTH

00BEMHO C3KaToro OeToHa O-bZ npu pPaBHOMCPHOM 00KaTHH 3JIEMEHTA

HAMPSKCHUIMU ‘O- br‘ < ‘O-bz‘ UCTIOJIB3YIOT ~ JOCTAaTOYHO  MPOCTYIO
3aBHCHUMOCTD
Oy, = Ry +Koy,, 3]
B KOTOPOIt k - K03 pHIHeHT OOKOBOTO JaBICHUS.
3mecs HeoOXommMo OTMeTHTh, 49TO0 i TBK kpyrioro wim

KOJIBIIEBOT'O CCUCHUA OCHOBOM JJIA Ha3Ha4YCHUA HOPMATUBHOT'O
COIIPOTUBJICHUA OeToHa OCCBOMY CXKAaTHUIO NOJIDKHA CIYXWUTb HE NPU3MCEHHAA

Rbu , a IWIMHApUYECKas Rbc OPOYHOCTh. [l CBA3M MEXIYy HUMH

CyIlIeCTByeT pﬂﬂ 3aBHCHMOCTeﬁ, HaHpI/IMep:
Rbc = 0’57c \/;Rbu: 3)

B KOTOpOH Y~ KodbouimeHT, yduTHIBAIOMMKE MacmTaOHbIH

(hakTop, KOTOPBII MOKET OBITH ONpPEAeIeH 1Mo GopMyIie
0,25

7.=|035+065 > | @

b

rae dO- pasMep NmonepeyHOro CCYCHUSA I3TAJJOHHOI'O KOHTPOJIBLHOI'O

ob6pasia 6erona ( dO =150 mm);

206



db' XapaKTepHBIH pa3Mep HOPMaIbHOTO CEUeHHsT OETOHHOTO sapa

CTEPIKHEBOTO CTaJeOETOHHOTO JICMEHTA.
OcCHOBHas CJIOKHOCTb pacyueTa CBsA3aHa C ONPEACIICHUEM BTOPOTO
clIaraeMoro B IIPaBoif 9acTH ypaBHeHHA (2). Bexmamaa 60K0BOTO JaBieHHS Ha

OeToH B npeacibHOM COCTOAHUU O-bl’ 3aBUCUT OT TCOMETPHUYCCKUX U

KOHCTPYKTHUBHBIX MapaMETPOB TPYOOOETOHHOI'O 3JICMEHTA, T.C. B HAYaJbHOU
CTaJMH pacyeTa OHAa HE M3BECTHA. TO K€ MOXKHO CKa3aTh NP0 3HAYCHHE
koddunnerTa OGOKoBoro naBieHHs. PaHee OOJBIIMHCTBO HCCIeqOBaTeNeH

NPUHAMATIO KO3 PUITHEHT Kk MOCTOSHHBIM M TIPUMEpPHO paBHBIM 4. B

HacTofIlee BpeMs JokazaHo [1,2], 4To 3HaueHue K & dopmyne (2)
NpUMeHUTeNbHO K OetoHHOMY simpy TBK MoxkeT MeHSTbCs B JIOBOJIBHO

IIMPOKOM HHTEpBajie (4alie BCero k=3+7) B 3aBUCUMOCTH OT YpPOBHS
obkarma M = Gbr/ Oy, n Buga OeroHa. B 4acTHOCTH, AN IUIOTHBIX

0eToHOB mpeaoxena [1] apodHast QyHKIHS BUaa

ke L
01+09m

Crnemyer mMmeThb BBHIY, 4TO TIepen paspymieHneM TBK GokoBoe

®)

nasnenne Oy Moxer gocrurars Benuuudel 10+15 MIla u 6oiee, mosTomy

Jla)ke€ HE3HAYUTEIbHBIE HETOYHOCTU B OINPEIECICHUHN k MOTYT HPHUBECTH K
CYLIECTBEHHBIM OIIMOKaM B ompejeieHuH mnpoyHoctH Oerona Op, u
paspylIaroiel Harpys3Ku.

bonee TOYHYIO 3aBUCUMOCTL IS BBIYMCIICHHSA O-bZ MOJIy4YumM u3

COBMECTHOTO pelreHus ypaBHeHuH (2) u (5)
— — 2
o-1 o-1
2 U2
rae O — oTHOCUTENbHAs BENMYMHA OOKOBOTO JIABJICHHS CO CTOPOHBI
CTAJIbHONH O000JIOYKM Ha OETOHHOE AP0 B IPENeIbHOM

oy, =Ry + +100 |R,. . (6)

COCTOSAHHUHU
O-:Gbr/Rbc- (7

HanpspkeHrne 0CeBOro HaIpaBJICHHS B CTAJIbHOM 000JIOUKE C YIETOM
ycioBus TekydecTH ['eHkM-Mmu3eca TakKe BBIPa3HMM Yepe3 OTHOCHUTEIBLHOE
OOKOBOE JIaBJICHHE
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2 —2 — A
T = Ry (\/,0 —-30" - G)A' 8
P
rie £ —  KOHCTPYKTHBHBIH  KO3(dHIMEeHT TpyOOoOeTOHA,
oTpeIeIsIeMbIii TT0 popMyIIe
— O-Y Ap

P= TbcA 1 (9)

B KoTopoii O y - IpeaeN TeKy4ecTH CTanu BHelnHei ooomouku THK.

Iocne moncranoBku (6) u (8) B ypaBHeHHE (1) MMeeM CIEAYIOIIYIO
3aBUCUMOCTb

— 2
N =R, 1_20+ 1_20 +100 ++/p* =30" | (o)

3amMeuaeM, 4TO NPpH (UKCUPOBAHHBIX 3HAUCHHSIX F€OMETPUUYECKUX U
KOHCTPYKTHUBHBIX mapamerpoB  TBK CyMMapHas IpOJOJbHas CHIIA,
BOCIIpMHMMaeMasi OETOHOM M  CTalbl0 B HOPMAQJbHOM CEUCHUH, 3aBHCHUT

TOJBKO OT OTHOCHTENILHOro OOoKkoBOro aamineHus O . MakcuMalibHOMY
3HAYEHHIO IIPOJIONIbHOM CUIIBI COOTBETCTBYET yCIOBHE

dN
TZO. 11
do (11)

Ilocne omnpeneneHuss NPOU3BOAHOM MPUXOJUM K CIEAYIOIIEMY
YpaBHEHHIO

_ 6o o+19
Up? 30" Jot+38o+1

-1(=0. (12)

VYpasuenue (12) pemmaercs YMCICHHBIMH MeTonamMu. JlocTaTOYHO
TOYHOE €T0 pelIieHue (C MOTpenrHoCcTs MeHee | %) 3amuchIiBaeTCs B BUJIE

o =0,53p(1- 0,256 p +0,0566 p% —0,00566 °)  (13)

JIis  TIpakTHUYeCKHWX IeJied XOpOoIIo TOAXOAHUT Ooyiee TPoCToe
ypaBHEHHE, JalolIee MOrpemHocTs He 6omee 4 %
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o =05p(1-015p) (14)
C  mnoMOImBI0  MOJYYEHHBIX  3aBHCUMOCTEM  ompenenseTcs
TeopeTHdeckoe 3HaueHue paspymaromiel Harpysku TBK — kpyrioro

MOMEPEYHOTO CCYCHUA. O)IHaKO B TIPAKTUKEC TMPOCKTUPOBAHUA MOTYT
BCTPECTUTHCA CIKATBIC pr606eTOHHI>Ie 3JIEMEHTHI KOJBILICBOTO CCUeHMs. Takue
KOHCTPYKIIMU PCKOMECHAYCTCA pacCHUThIBATh C HUCIIOJIB30BAHUECM

OCPEJIHEHHOTO  COTPOTHBJIEHUs  ckatuio  OetonHoro  sgpa Oz,

OrpeacigeMoro B 3aBUCUMOCTU OT OCpeHHeHHOﬁ BEIUYUHEL OOKOBOI'O

nasnenus Oy, .

B paccmarpuBaembix TBK BenmnurHa O0KOBOTO JIaBICHHS MTEPEeMEHHA
0 HOPMAaJbHOMY CEUCHHIO OT MaKCHMAIBHOTO B 30HE KOHTAKTa CO CTabHOMN
00070YKOi 10 MHHHMANbHOTO B  paifoHe otBepctus [3]. OcpenHeHHYIO

BCIIMYUHY OOKOBOIO JaBJICHHUA O-brm MOJKHO HAWTH B pe3yabTaTe ACJICHUS

MIPOJIOIBLHOTO YCUJIMSI B OETOHHOM SIIpe Nb Ha IUIONIA/b €r0o MOMEePEeYHOro

CCUCHHUA. ﬂaHHOC ycuimne onpeaAcisaeTCs U3 pCuICHUsA YPaBHCHUA

N, = [ (Ry, +ko, ) 2zrdr, (15)

fo

B KOTOPOM HMHTETPUPOBAHUEC BBIITOJIHACTCA B MPCACIaxX OT BHECIIHETO paguyca

TOTIEPEYHOTO CeveHusl KObiieBoro 6etronnoro sapa Iy no suyrtpennero Iy .

B pesynbraTe uMeem cieayronryio GopmMyiy
1

| o8(p7+ p 7)1

B KoTOpoli f3 - orHomenwme pamnyca [, x Iy; Oy, - Bemmuuna Gokosoro

ngl; (16)

Ubrm =

JTABJICHUS B mpeaenbHoM cocTosiauu TBK kpyrioro momnepeqHoro ceyeHusl.
Hanee mo Qopmyne (7) HaXOAWTCS OTHOCHUTENIFHAS BEIHYMHA

nasnenuss Oy, , a no ¢popmyne (10) 3HaueHHe pa3pymaromiel Harpy3KHL.

IIpn HEOOXOIUMOCTH OMPENEIICHUsT OCPEAHEHHOTO KO3 QHIeHTa

0GOKOBOTO TABICHUS km MOHO HCTIONB30BaTh (PopMyIy

—1 —1 2
k, =2 2_1+ i) TP 17
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C yueroM mnonydeHHBIX (OpMyn OBUIM TEOPETHYSCKUC 3HAYCHHS
paspymiaronie Harpy3km s paHee wucnbITaHHBIX S50 o6pasmoB THBK
Kpyrjioro TomepedyHoro cedeHus u 24 oOpasunoB TBK koisbieBoro
MIOTIEPEYHOTO CeUeHUs. Pe3yiapTaTel pacueToB XOPOIIO COBHANH C JaHHBIMU
SKCIIEPUMEHTOB.
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K OIPEJIEJIEHUIO JIE®GOPMAIIMI OBBEMHO CXKATOI'O
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B crathe mpuBeAeHBI 3aBUCMMOCTH MJISl OIpeNeieHHs] KOOpAuHAT
BEPIIUHBI JTUArpaMMbl 1e(QOPMHUPOBaHUsS OCTOHHOTO supa TpyOOOCTOHHOM

210



KOJIOHHBI. BriepBble TEOPETHYCCKHUM IyTeM TOJy4YeHa dopMmyna it
OTIpEJICIICHUST OTHOCHUTENBHON nedopMalui OOBEMHO CHKaTOTO OCTOHHOTO
sapa. IlokazaHo, 4YTO 3HAYEHHWE OTHOCHTENBHOM Jedopmanuu  coxaThs
OCTOHHOTO sIIpa B OCHOBHOM 3aBHCHT OT JABYX ()aKTOpOB: JMedhopManny 6eToHa
B BEpIIMHE COOTBETCTBYIOIEH JAMArpaMMbl MPH OCEBOM CXKATHH U
OTHOCHTEJIbHON BEIMYMHBI OOKOBOTO [ABJICHHS CTajJbHOW OOOJOYKM Ha
OeTOHHOE AP0 B MPEICIHHOM COCTOSIHUH.
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DEFINITION OF DEFORMATIONS OF VOLUME COMPRESSED
CONCRETE FILLED STEEL TUBE COLUMNS

Abstract

The dependences for determination of coordinates of the top of the
diagram of deformation of concrete core of concrete filled steel tube column
are given in the article. The formula for definition of relative deformation of
volume compressed concrete core is received for the first time. It is shown that
the value of relative deformation of compression of concrete core mainly
depends on two factors: concrete deformations in the top of the corresponding
diagram at axial compression and the relative value of lateral pressure of a
steel holder on a concrete core in a limit state.

Keywords: deformation diagram, concrete filled steel tube column,
concrete core, relative deformation

Z[aHHaf[ CTaThbCA IIOCBsALICHA OIPCACIICHUIO OTHOCHTEJIbHOM
ﬂe(bOpMaHI/II/I 00BEMHO CKATOTO OETOHHOTO sapa EbOOHCHTpaJ'H)HO CXKaTbIX

211



TpyOoOeTonHbIX KooHH (TBK). Mcxonnas Qopmyna as BBIYHCIECHHS &g,

HMEET CHEAYIOIMHI BUL

R
_ M3
Ehoo = v E' @)
V3Ep
rne Ry, - npenenshoe Hanpsukenue GeToHHOro sapa B OCEBOM

HaIlpaBJICHUH,

Vps - K03(QGUIMEHT ympyroctd GETOHA B BEPIIMHE JUATPAMMBI «
Op; = Ep M
Eb - Ha4aJIbHbIH MOJYJb YIPYIOCTH.
[IpoyHoCTh 00BEMHO C)KAaTOro OeToHa Rbs BBIPa3UM  4epe3
H3BCCTHYIO 3aBUCUMOCTD
Ryg = Ry, + ko, @)
rac Rbu — NPpU3MCHHAA NPOYHOCTH 66TOHa;
O\, —OokoBOE JaBlicHUE Ha OETOH CO CTOPOHBl CTaJbHOH

000JI0YKH;

k - K03 umeHT 6OKOBOTO TABICHUS.
[oncraBuB 3aBUCHMOCT (2) B opmyny (1) u mpoBens o4eBUIHEIC
npeoOpa3oBaHMs MOJYYHM CIIENYIOIYI0 hopMyITy

Vv ko
_ “bu br
Ehoo = gbo+T ’ ®)
Vi3 ViuEp
rae Vy, - KO3(QGULUHUEHT yNpyrocTH B BEpIIMHE JHArpPaMMbI

OJTHOOCHO C)KaToTo 0eTOHa;
&0 - BEIMYMHA OTHOCHUTENBbHOHN aedopMmarnmu OeToHa mpH
OCCBOM CXXaTvKM MU OJHOPOJHOM HAIPSIKECHHOM COCTOSIHHUA OetoHa paBHas
0,002.
Panee HaMu TeOpeTHYECKH IONydeHA ciexyromas ¢GopMmyna s
ompesieNieHust IpoYHocTH 6eToHHOTO siapa THK:

(4)

B KOTOpOW X — OTHOCHUTEJbHAs BEIMYMHA OOKOBOTO JABIICHHS
CTATBHOHM 000JI09KH Ha OETOHHOE AAPO B MPEJACIHEHOM COCTOSIHHH
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X= Gbr/Rbu : (5)
(DopMyJ'Ia JJIsL OHpeI[eJ'IeHI/Iﬂ OTHOCHUTCIIBHOI'O 6OKOBOFO JaBJICHUS

CTaJIbHOM 000JIOUKK Ha OCTOHHOE SAAPO B MpeaenbHoM coctosanu THK umeer
CJEYIOIIMHA BUL

x=05p(1-015p), (6)
rne O - KOHCTPYKTHBHBIH KOI(Q(UIMEHT TpyOOOeTOHa, OInpenessieMblii
o opmyrie
O-y Ap
=—, 7
p R_A ()

B KOTOpOil O y = TIpeIe]l TeKy4eCTH CTalu BHeHei obomouku TBK;

AI/I Ap- IUIOINAJM TIOMEPEUHBIX CCUCHHMI OCTOHHOTO sapa W CTAJbHOU

000JIOUKH.

HpOI/IBBC,I[CHI/Ie BBIPpAXKCHUS, 3aKIOYCHHOTO B npaBoﬁ qacTu

tdopmynsl (4) B KBaApaTHbIE CKOOKH, Ha TPOYHOCTH OeTOHa Rbu paBHO

MPOU3BEACHHUIO KO3 HIieHTa OOKOBOTO NaBICHUS K na BEINYUHY O, B
dbopmye (2).

Hcnone3ys 3aBUCHMOCTB (6) M CBSI3b Mexay aAedopMarisiMu |
HaIpsHKEHUSIMH JJIsL OJTHOOCHO CXKaToro 0eToHa, aHanoruuHyio ¢opmyie (1),
BbIpaXeHHe (3) 3amuiieM B BHJIE

x—-1 ?

Vou | X+1 h +10x |, (8)

Cpon = Epg —| ==+
b00 b0
| 2|

B Mexanmke kene300€TOHAa  COOTHONIIEHHE  KOX(PPHUIIHEHTOB
YOPYTrOoCTH B BEPIIMHAX IHarpaMM OJHOOCHO M OOBEMHO C)KaToro OeToHa
NPUHAMAIOT B O0pPaTHO NMPONOPIHOHAIBHON 3aBUCHMOCTH OT COOTHOLIEHUS

COOTBETCTBYIOIIMNX HAMNPSHKEHUI
n
Vbu — O-bZ (9)
Vb3 Ry
B pabore [1] nmpumaro, uto N~1. AHanmu3 MHOTOYHCIEHHBIX
JKCICPUMCHTANBHBIX  JAHHBIX, [OJYYCHHBIX IO  pe3yjibTaTaM, Kak
COOCTBEHHBIX HCCIICIOBAHUM, TAK M UCCICIOBAHUN M SIIOHCKHUX YUYCHBIX [2]
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MoKaszajl, 4YTO OTHOWEHue Vy, / Vi3 HE  SBISIETCS koHcranro. OHO

orpezieNsieTcss KOHCTPYKTHUBHBIM KO3(QUIIEHTOM Tpy0OOETOHa N MOXKET OBITh
Hal{IeHO 10 PUOIMKEHHOH 3aBUCUMOCTH

V
“hu=140,35p%°. (10)
Vb3
Torna 3Hauenne ko3 ummenta N onpenensercs mo popmyie
In @
n= Vo3 (1)
2
X+1 x—-1
Inf —=+ ]| ——| +10x
2 2
IIpu u3zBectHOM N C yuetoMm (4), (8) u (9) okOHUATETHHO UMEEM
n+l
2
X+1 x-1
Epoo = €no 43?7+ (2) +10x | . (12)

@opmyity (12) MOXXHO HOTYYUTh U APYTUM CIIOCOOOM.
OtHocuTenbHas aedopmalis 6ETOHHOTO AApa U CTATBHON 000JI0YKH

neHTpanbHO cxkaroil THK mpu neficTBuu Ha Hee MpeneiabHOW HArpy3Ku Nu
ONPEEIIAETCS. BRIPAXKEHUEM

& —L 13
boo—(EI)eff ' (13)

rae (E| )eﬁ - 9(pdexTuBHAS KkeCTKOCTH momnepeuHoro ceueHus: THK,

omnpezensemMas o Gpopmyie

(EI )eff = VbBEbA+ VpuEs,pAp’ (14)

B KOTOpOH Vot Es,p' KO3 (PUIIMEHT W MOIYJIb YIPYTOCTH

CTJIBHOW 000JIOUKH.
ITocne nHebospmnx npeobpasoBanuii Qopmyna (14) Moxer OBITH
3arcaHa B BHJIE

v.. E
(El)eff :VbuEb &_F;upﬂ Es,p ’ (15)
Viu Voo Ep

e [, - koap¢punent apmupoBanus THK.
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Juns ompenenenus npefensHoi Harpy3ku TBK Hamu Teoperndecku
MoJy4eHa Gpopmyna

2
NU—RbUA(Xgqu (Xz_l) +10X ++/p*=3x* |.  (16)

Koaddumumenr ympyroctTsn crampHOW OOOJOYKH B IIPENEIbHOM
COCTOSIHUH OTIpeeIIsieTCs I0 (hopMyIie
O
— pz
Vo= (17)
gbOO s,p

B KOTOpOﬁ HAIIpSOPKCHUE OCCBOI'0  HAIIPABJICHU O-pZ n3 YCJIOBUA

TekydecTr [ eHkn-Muzeca MOXKeT ObITh HalJICHO U3 BBIPKEHHUS

o, = Ry, :(«/pz —3x* - x) (18)

p
ITocite moacranoBku (opmyn (15)-(18) B 3aBucumocth (13) m
anrebpandeckux npeodpa3zoBaHuii morydaeM Gopmyiry (12).

CrnenoBarenbHO, 3HaY€HHWE OTHOCHUTENBHOW JedopmManuy cxkaTus
6eronHoro sapa TBK B 0CHOBHOM 3aBHCHUT OT ABYX (hakTOpOB: JIedopMaiu
OeroHa B BEpIIMHE COOTBETCTBYIOLIEH IUarpaMMbl TP OCEBOM CXKATHH H
KOHCTPYKTUBHOTO K03(dunnenra tpydbobdeToHa.
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PACYET NTPOYHOCTHU CKATBIX )KEJE3OBETOHHBIX
3JIEMEHTOB C KOCBEHHBIM APMUPOBAHUMEM CETKAMMU

Aunoranusi. [lpuBemeHa HOBas METOAMKA pacdeTa  CXKaThIX
3JIEMEHTOB C KOCBEHHBIM apMHUpOBaHWeM. JlaHHas METOIMKa OCHOBaHa Ha
HCIIONIB30BAHUH HEJIMHEHHON Je(opMaIoHHON Moaenn xene3o0etona. Ona
aJIEKBAaTHO VYUTBIBAET OCHOBHBIE 0COOEHHOCTH HAIPSKEHHO-
Je(hOPMHUPOBAHHOTO COCTOSIHUSI GETOHA M KOCBEHHOW apMaTyphl, OMTMPAasch Ha
TPOYHOCTHBIE U Ie(OPMATUBHEIE XapaKTEPUCTHKH MaTEPHAIIOB.

KaioueBble  cjoBa:  [POYHOCTh, KOCBEHHOE  apMUpPOBAHUE,
JKeJIe300E€TOHHBIM 3JIEMEHT, YHHBEPCAIbHBIA METOJ] pacueTa, HeJIMHEHHas
nehopMaIMoHHast MOJICITb.
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DURABILITY CALCULATION OF COMPRESSED REINFORCED
CONCRETE ELEMENTS WITH CONFINEMENT REINFORCEMENT
MADE BY FABRICS

Abstract
New calculation methodology of the compressed elements with
confinement reinforcement is given in the paper. This methodology is based
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upon the use of nonlinear deformation model of the reinforced concrete. It
adequately takes into account the main features of the stress strain state of
concrete and the confinement reinforcement and which is based upon the
strength and deformative characteristics of materials.

Keywords: durability, confinement reinforcement, reinforced
concrete element, universal method of calculation, nonlinear deformation
model.

Xene300eToHHbIE AIIEMEHTHI ¢ KOCBEHHBIM apMHPOBAaHUEM MIMPOKO
NPUMEHSIOTCS B TPAKTHKE CTPOUTENbCTBA. OMBITAMH yCTAHOBJCHO, YTO
MOMEPEYHOE PACIOJIOKECHUAE apMaTypbl 0COOCHHO 3(D(HEKTUBHO MPH CHKATHU
3JIEMEHTOB HEOOJBIION THOKOCTH, paOOTAIONMX CO CAYYaWHBIMA M MAallbIMU
SKCHEHTpHCHTETaMU. KOCBEHHOE apMHpOBaHHE TIO3BOJIACT  TOBBICHTH
MPOYHOCTF U Ae()OPMATHBHOCTh TaKHX 3JEMEHTOB, a TAaKXE€ YMEHBIIHUTH
pa3MepsI UX morepeyHoro cedeHus. Cpear U3BECTHBIX CIIOCOO0B KOCBEHHOTO
apMHpOBaHHUA Hamboliee YacTO WCHOJB3YIOTCS CIHPaIbHBIE OOMOTKH U
TIOTIEPEYHBIC CETKH.

BrImoHeHHBIN aHAIH3 TpeAaracMoro ACHCTBYIONIMMH HOPMaMH
npoextupoBanus (CII 63.13330.2012) meronma pacdyera NMPOYHOCTH CHKATBIX
JJIEMEHTOB C KOCBEHHBIM apMHPOBAHUEM CBHJCTEIBCTBYET O TOM, YTO OH
0asupyercsi Ha OKCIIEPUMEHTAJbHBIX JaHHBIX, W [OITOMY HMEeT
OTpaHHUEHHYI0 o0sacTh TpuMeHeHus. OOILIEU3BECTHO, YTO MEXaHMUYECKOe
UCIIOJIb30BAaHHE AMITMPUYECKUX 3aBUCHMOCTEH 0e3 MOHMMaHus (hU3UUECKOit
CYTH sIBJICHUSI OECTIEPCIIEKTUBHO KaK B IPOLECCE HAYYHBIX MCCIIEI0OBAHUM, TaK
U B TpPaKTHKe NpOeKTHpoBaHUs. C TMOSBICHHEM HOBBIX KOHCTPYKTHBHBIX
pelieHnii B KaXKJOM KOHKPETHOM ciy4ae NOTpeOyeTcs IOMOTHHUTENbHAS
ONBITHAS TIPOBEpKa, CBs3aHHAas C [IOCTAHOBKOH OJKCIEPHMMEHTOB Ha
MHOT'OYHCIICHHBIX Ta00paTOPHBIX 00pa3max.

[MosToMy mpencraBiseTcss aKTyalbHOW pa3paboTKa YHHUBEPCAILHOTO
METOJa pacyeTa MPOYHOCTH CIKATHIX FJIEMEHTOB ¢ KOCBEHHBIM apMHUPOBAHHEM,
aJICKBATHO YYHTHIBAIOIIETO OCHOBHBIE OCOOEGHHOCTH HUX HAIPSKEHHO-
JeOpMHPOBAHHOTO COCTOSIHMSI M OMHUPAIOLIETOCS Ha MPOYHOCTHBIE H
nedopMaTUBHBIC XapaKTEPUCTHKH OETOHA U CTaIH.

B nganHOlt paboTe paccMaTpUBAIOTCS TEOPETUYECKHE aCTIEKTHI
OTIpeiesIeHusl pa3pyLIaoIIeil HArPY3KHU JIJIsl CKATBIX CTEPIKHEBBIX AIEMEHTOB C
KOCBCHHBIM apMHPOBAaHHEM B BHJE IOIMCPEYHBIX CeTOK. OCOOCHHOCTH WX
apmupoBaHus (puc. 1), coriacHO JEHCTBYIOIIUM HOPMaM IMPOCKTHPOBAHUS
JKeNe300eTOHHBIX ~ KOHCTPYKIMH, MPEANOiaraloT BBIIOJHEHHE pacyera
MPOYHOCTH HOPMAJbHBIX CCUYCHUI Ha OCHOBE HETHMHEHHOU Je(OopMarmoHHON
Monenu. [Ipu 3ToM HEOOXOAMMO YYHTHIBATH IOBBINICHHBIC MPOYHOCTH U
JIe(OPMAaTUBHOCTh  00BEMHO-HANPSKEHHOTO OeToHHOTO  siapa  (3ddekr
000¥MBI), @ TakXe €ro COBMECTHYIO paboTy C TPOJOJBHOH W KOCBEHHOM
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apmatypoii. [TomoOHbBII moxxon paHee ObUI peajn30BaH NMPHUMEHUTEIHHO K
pacuery IpoYHOCTH Tpy60OeTOHHBIX KooHH [1, 2, 3, 4, 5, 6].

HcxomHoil 6a30if I pacyeToB MO HEIMHEHHOW AeGOpMaIlmOHHOMN
MOJICTI  SIBISIOTCS ~ AMarpaMMbl  AeOPMUPOBAHUS — «HAIPSDKEHHE-
OTHOCHUTENbHAs nedopManus» («o—&») HArpyKaeMbIX MaTepuayoB. JlaHHBIE
IUarpaMMbl PEKOMEHAYCTCS IPUHAMATh KPUBOJUHEWHBIMHA. DH3HYCCKYIO
HENTMHEHHOCTh ~ MAaTepHajoB  pPEKOMEHIYeTCs  y4MThIBaTh 33  CYET

HCIIOJIb30BaHNs NIEPEMEHHBIX
a) 6)

0,5Xb
Xs

,.u_il T ‘llllLI ”»

OsxAsx TaxAsx

-

Puc. 1. JKene300eTOHHBIH IIEMEHT C CETYATHIM aPMUAPOBAHUEM: a — BUJI COOKY; 0 —
cXeMa YCHJIM B paccMaTpUBaeMoM (parmMeHTe

K09 QUIMEHTOB YIIPYTrOCTH y, M y, U HONEPEYHBIX AedopMaunii p U o, .

[Ipryem 3HaueHHs KO(PPUIMEHTOB YHNPYTOCTH ONPENEISIOT B 3aBUCUMOCTH
OT ypOBHS HarpyxeHus 5 =g/R (o — TeKylee HampsykeHHe, R — pacueTHoe

CONpOTHBJIEHUE MaTepuana) — v=f(y). Bennuunsl ko3(pduureHTOB

nonepeyHpix  jgedopMarii  CBSI3BIBAIOT € TEKYUIMMH  3HAYECHHUSIMHU
KO3(Q(QHUIUEHTOB  YNPYrOCTH v="f,(v) COMJIACHO  3aBHCUMOCTSIM,

MpeCTaBICHHbIM B [3].

3/1ech ke ClIeqyeT 3aMETHUTh, YTO HEOOXOAUMOCTh ydeTa M3MEHCHHS
KO3 (HUIIMEHTOB TOTEPEYHBIX JedopMaluii MaTepraioB, ¢ POCTOM YPOBHSI
HaNPSOKEHUH, SIBISIETCS HCKIIOYUTENLHO Ba)XKHOH OCOOCHHOCTBIO pacyeTa
MIPOYHOCTH HJIEMEHTOB C KOCBEHHOW apMarypol. ToJbKO B 3TOM cllydae
MOSABIISICTCS BO3MOXKHOCTB J1aTh TOYHYIO aHAJTUTHYECKYIO OIIEHKY COBMECTHOMN
paboTel OeTOHAa W CTaiM, MOCKOJNBKY B INEPBYIO OYepenb OT COOTHOIICHHUS
3HAYEHMH y U p, 3aBUCUT BEIMYMHA OOKOBOIO JIaBJIEHUS OOBEMHO CXKATOrO

6eTOHHOTO si7pa, KoTopas co3aaeT d3PHeKT 000HMEL.
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OcCHOBHBIE pa3pelIalolIne YPaBHEHUS, CBA3BIBAIOIINE JICHCTBYIONINE
HampsDKeHUsT ®  jAedopMald MaTepHaloB, MOIYYalOT C IPUMEHEHHEM
0000menHoro 3akoHa ['yka [uig ympyroil M ymnpyroruiacTHYeCKOW CTaauid
paboTsI.

IlpakTnueckass peanuzamus TMpeaJiaraeMol METOJUKH  pacueTa
OCHOBBIBACTCA Ha IIarOBO-HTEPAIIOHHOM METOZAE B 1Ba dTama. Ha mepBom
JTale paccMaTpUBACTCS IIEHTPAIBHO CXKAaTBIH AIEMEHT C KOCBEHHBIM
apMupoBaHueM. JIJIsl TOTo 3JIeMeHTa IPU U3BECTHBIX IapaMeTpax JuarpaMMbl
«Op—&» OFTHOOCHO CXKAaTOro OETOHAa pPacdYeTHBIM ITyTeM CTPOST IHarpaMMy
«Oh—&y» ANl 00BEMHO HAIPSDKEHHOTO OSTOHHOTO sinpa («Z» — TpOoAoibHas
oCchb 3MeMeHTa). I cTamm 3a OCHOBY MPHUHUMACTCS IHarpaMMa «Oy—&»,
TMOJIYyYC€HHasA Ipu OCEBOM PACTIKCHHUU.

B pacuerax pexkomMeHAyeTCs TIOCTENEHHO YBEJIMYHUBATh OCEBYIO
medopmanuio OEToOHAa &;. lIpm 3TOM Ha KaXKIOM IIare OIPEACISIOTCS
HaNpsOKEHUS OCEBOI'0 M TPAHCBEPCAJILHOTO  HANpPAaBJICHUH, a TakkKe
OTHOCHUTCJIBHBIC I[e(bOpMaIlI/II/I YAIUHCHUA KOCBEHHOM apMaTtyphbl, IOCJIEC Y€TO
JUId JAaHHOTO YPOBHS HAarpykeHus (C OTCTaBaHHMEM Ha IIAr) BBIYHUCISIOTCA
KO3 PHUIUEHTHI YIPYrOoCTH W MOMEPEYHbIX aedopMmanuii OSTOHA W CTalH.
Korma wHampspkeHHST OCEBOTO HampaBlieHHs B OCTOHE Op, [IOCTUTHYT
MpeJCeTbHON BEIIMYHUHBI  Opyy, YTOYHSIOTCS OTHOCHUTENBHBIC IedopManuu
YKOPOUYCHHS &y B BEPIIMHE IHATPAMMBI «Oh—&y;» M COOTBETCTBYIOIICE
3Ha4YeHHe K03 (PUIeHTa yIPyrocTu OeToHa.

Jlaee TOBTOPSIIOT MTEPAllMOHHBIN MHpoLECC JO  JOCTHXKEHHUS
3aJIaHHOM TOYHOCTH BBIYHUCIEHUM.

Ha BropoM »JTame TpPOW3BOIAWTCSA HEMOCPEICTBEHHO pacyeT
MPOYHOCTH  BHEIEHTPEHHO  CXXATOTO  DJJIEMEHTAa C  HCIIOJIb30BaHHEM
3aBucuMocteil, npuseneHHblx B CII 63.13330.2012. Ilpuuem pacyeTHbIil
SKCHCHTPUCHUTET NPUHUMAETCS HE MEHee CIydaifHOro, a yd4eT THOKOCTH
KOHCTPYKIIMH BBITIOJHSAETCS 110 JIe()OPMUPOBAHHOM CXEME.

Takum 00pa3oM, K OCHOBHBIM 3a/adaM pacdera ClexyeT OTHECTH
orpezielieHHe KOOpAMHAT NMapaMeTpHIeCcKuX TOUYeK (BEpIUUH) JUarpaMM «Oh,—
Epz»-

ITokaxkem, Kak pemraeTcst 3Ta 3afada IpH pacdeTax IPOYHOCTH
AJIEMEHTOB C KOCBEHHBIM apMHUPOBAHUEM CETKAMH.

[Ipu 3arpy’keHHH TaKOTO 3JIEMEHTa OCEBOM MPOIOIBHON CHIIOH (CM.
puc.l) B OETOHHOM sape BO3HHMKAIOT KaK MPOIOJBHBIE CXKHUMAIOIIHNE
HaNpsoKeHUsI Op;, TaK M OOKOBBIE CKMMAIOLIME HANpPSDKEHUS Opy MU Opy,
00yCIIOBJICHHBIE pa0OTOH CcTep)KHEW CeTOK Ha pacTsbkeHue. CremnoBaTeNbHO,
OCTOH sIpa HAXOOWTCS B YCIOBHSX TPEXOCHOTO CKATHS, a IOMepedHas
apMarypa — B YCJIIOBHSX OJJHOOCHOTO PACTSDKCHUSI.

PaccMoTprM 0coOGeHHOCTH pacyera MPOYHOCTH Ha IPUMEpPE dJIEMEHTa
KBaJIpaTHOTO CEYEHMsI C Pa3MEPOM CTOPOHBI X,, aPMHUPOBAHHOTO CETKOH C
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KBaJPaTHOW SYCHKON pa3MepoM X; U IUIOMAASIMHU TOMEPEYHOTO CCUCHUS
crepxkHelt Ay 1 Ag,. Hampspkenuss m medopmammu cxatus OyaeM CUUTATh
MOJIOKUTETbHBIMHE, & PACTSDKSHUS — OTPHLIATEIbHBIMH.

Jis obecrieueHnst 3aMeTHOTO 3(QeKkTa KOCBEHHOTO apMHPOBAaHUS
[Iar CETOK S W PACCTOSIHUS MEXIy CTePXKHSIMH Xs U Ys NPUHUMAIOTCS
JIOCTATOYHO MAJIBIMH, TO3TOMY C HEOOJIBIION HOIPELUIHOCTHIO MOXKHO MPUHSTH
Hanps)KeHUsl Oy U Opy DPABHOMEPHO pAacCMpeleNIeHHbIMH M0 OOKOBOM
MOBEPXHOCTH AJIEMEHTA.

s paccMaTpuBaeMoro (parMeHTa TONIIUHON S U3 PaBeHCTBA HYIIIO
CYMMBI IIPOCKITHI BHYTPCHHUX YCHIIHIA Ha OCh X UMEeM

ZGSX A +0u,%S =0, 1)

OTKyJa 00K0BOE CKUMAIOIIEC  HAIPSAKCHUC Opx C YUCTOM
HCPABHOMCPHOCTH €TI0 paCcupeaCICHUA

- _ Zo-sxpgx _ l//basxpgx

- , 2
b X,S X.S @

Koapduiment ), yuuTHIBaIOIMH HEPaBHOMEPHOCTH OOKOBOTO

o0aTus GETOHHOTO SAAPa ISl IPSIMOYTOJIBHBIX CEUYCHUH OOBIYHO MPUHUMAIOT
pasueiM 0,75, mna kpyrmeix — Wy= 0,95. Torma ¢opmyny (2) MokHO
NPE/ICTABUTD B BUJIE
0,75¢,E A,
O ==«
XS

rae U, = ZASX / (XSS) — K03()(HUIMEHT KOCBEHHOT'O apMUPOBAHHUS.

=-03754¢6,E,, 3)

HamnpspkenHoe cocTosiHne OE€TOHA B yIIPYrol M yIpyro-IIacTHIeCKOH

cTagusax paboTel C y4ETOM TOTO, YTO B PACCMATPUBAEMOM IIpUMeEpe Oy, = Gby

u &y, =8by, MOKHO OITMCAaTh HW3BECTHBIMH COOTHOIIEHHUSIMH OOOOILEHHOIO

3akoHa ['yka

1
€y = (sz - 2szo-bx) ; 4
4=
Epx = 1 (Gbx —U,0p, — nyo-bx)' (5)
4=

W3 ypaBHeHus (5) ¢ y4eToM COBMECTHOCTH jedopmaiuilt £, =&, 1

3aBUCUMOCTH (3) MOIY9IHM CIeAyIonyo Gopmymy
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g =—— % & (6)
sx bz
qv,E,

B kotopoii =1+ p(l—l)xy); p=0375au /v, .

IMoncrasus Beipakenue (3) B (4) n UCHONB3YsI MOIYYESHHYIO (GOPMYITY
(6) naitnem

1 0,75au.0? o,
gbz — O-bz _ zlus X O-bz — Z bz , (7)
1= qvy E, 1=
2

rue ;(Zl—ZpUZX/q :

ITo ¢usnueckoMy cMmbiciy mapaMmeTp ) sBIsSeTcS KOd(PQUIHEHTOM,

YUUTBIBAOIIUM  HCMOCPCACTBCHHOC  BJIMAHHUC KOCBEHHOM apMarypnel Ha
MOBLIIIEHHE KECTKOCTH OETOHHOIO sAapa, HaxoAsAlEerocsa B 00BEMHOM

HAlNPSHKEHHOM COCTOSHMU. UMCIICHHBIM aHaiM3 IOKasall, 4To Ipu ALl >0,

p>0 u (>1 3nauenue nmapamerpa y Haxoautcs B auanasone 0< y <1.
Orcioga cineayeT, dYTO IMpH OJAMHAKOBOM OOKOBOM  [aBJICHHH  Opy
HEapMUpPOBAaHHBI OCTOH MMeeT Oosiee BBICOKYIO Je()OpMAaTUBHOCTH, UYEM
apMUPOBAaHHBIM.

KoopauHaTel nmapameTpudeckol TOUKH (BEPIIMHBI) JHArPaMMBl « Oy—
&» MOXHO NPUHUMATh COTJIacHO pekoMeHaauui [3]. ns auarpaMMbl «Oh,—
&» OETOHHOTO f7pa ITH KOOPAMHATHI Nepea HadajloM pacueTa HEH3BECTHBHI.
OHM BO MHOTOM 3aBUCAT OT COOTHONICHMS TJABHBIX CXKHMAFOLIUX
HaNpPSKEHUHN Oh;, Opy U Opy («X» B «Y» — OCH I€KapTOBON CHCTEMBI KOOPAMHAT,
NEePIEeHANKYISIPHBIE TPOIOJIBHONH OCH  «Z»). B  meHTpambHO — CKaThIX
JKEJIe300€TOHHBIX JJIEMEHTaX C KOCBEHHBIM apMHpOBaHHEM, B JIOOOW TOUYKH
KOTOPBIX  CO37aeTCsi paBHOMEpHOe OOKOBOE JaBlCHHWE, MpeesbHOe

HaIpsSKEHUE Opyy MOYKHO BBIYMCIUTH 1O (POPMYyJIe, OITy4YEeHHOW TEOPETHIECKU
H.".Kapnenko [7].

szu = I:ebu + kGbxu' (8)
B KOTOPOI Rbu — NpOYHOCTH GETOHA MNpPH OXHOOCHOM Cxarum; K —
K03 puIeHT OOKOBOTO JaBICHHUS, 3aBUCSIINN OT YPOBHS OOKOBOTO 00XKaTHUS
m=o,,, / O, Y onpesiensemblii mo gpopmyine
B 1
01+09m’

IlpouHocTs 00BEMHO cXkaTtoro OeToHa Oy, MOXHO HalUTH W3

©)

coBMecTHOTO pemeHusi ypaBHeHu# (8) m (9). C yderom ypaBHeHus (3) u
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paBeHCTBa O, = —0,375 s O y (o npesnen TEeKy4eCTH KOCBEHHOM

y
apMarypbl) nojiydaeMm GopMyiy

2

Lo, [1=py +10p, , (10)

2

rae O, — KOHCTPYKTHBHBIH KO3((HUIIMEHT CeTYaTOro apMUpPOBAHHUS,

szu / Rbu =

BBIYUCIISIEMBIH 110 popmyIie
%
P, =0,375 . (11)

Dopmyy AN ONpeneeHns] OTHOCHTENBbHOW nedopmarnmu OeToHa B
BEPIIMHE AUATPAMMBI «Op;—&py> AJIS1 DJIEMEHTOB ¢ KOCBEHHBIM apMHUPOBAaHUEM
MOXXHO TOJYYHTb, UCTIOJIB3YSI MU3BECTHYIO 3aBUCHUMOCTD & OT HOPMAaJbHBIX
HaNpPsDKEHUH U CEKYIIero MOy aepopMann

_ O-bzu

g =
b00 E
V3Ep

rae V5 — KoddduuuenT ynpyroctu 6eToHa B BEPIIMHE AUATPAMMBI «Ohy—&hp.

: (12)

C npyroif CTOPOHBI, M3BECTHO, YTO OTHOCHUTENIbHas nedopmarus
OeToHa MpH OCEBOM CXKaTHMH M OJHOPOJHOM HAINPSDKEHHOM COCTOSIHUHU &y,
3Ha4YeHHE KOTOPOH NPHHUMAETCS 10 PEKOMEHAALMAM ACHCTBYIOIIMX HOPM
MPOEKTUPOBAHUS, CBfA3aHA C MPOYHOCTHIO OeToHa Rbu oT00HOH

3aBUCUMOCTBIO

g == (13)

B KOTOPO# Vy;, — KO3()(QUUMEHT yNpyrocTH B BEPIIMHE AUATPAMMBI OJHOOCHO

c)KaToro 6eroHa.
IMoncrasus 3aBucumocts (10) B popmyiry (12) u mpoBenst o4eBUAHbIC
npeoOpa3oBaHMs IOJIyYHM CIIEYIOIyI0 (hopMyITy
€hoo = Ju 8bo+ﬂ : (14)
Vi3 VouEb
3amernM, uto Qopmyna (10) Moxer OBITH IpeicTaBIeHa W B
CJIC/IyIOLIEM BUJIE

px_1+ Px —

2

Opu = Rbu + +10px Rbu ) (15)

222



HpOI/I3B€[[eHI/Ie BBIPpAXKCHUS, 3aKIIFOYCHHOTO B npaBoﬁ qacTu

tdopmynsr (15) B kBampaTHBle CKOOKH, Ha IMPOYHOCTH OETOHA Rbu paBHO

MPOU3BEACHUIO KOA(DPUIIMEHTa OOKOBOTO JNABJICHUS K na BEIMYUHY Oy, B
thopmyie (8).
C yd4eToM »3TOTO OOCTOSTENHhCTBA, a TaKKe BHOBb HCIOIB3YS
3aBucuMocTs (13), 3amumrem Gopmyiy (14) B crexyromem Buae
2

+ pxz_l +10p, | (16)

Vbu px +1
Vis 2

€hoo = €ho

CrnemoBaTenbHO, JUIsI HAXOXIEHHUSI &yp OCTACTCS OIPEACIUTh
COOTHOIIICHHE KO3 (GHUIIMEHTOB YIPYrOCTH B BEPIIMHAX JUArpaMM OJIHOOCHO
A 00BEMHO CIKATOIr'0 6eTOHa. B mexanunke )KeﬂeSO6eTOHa 3TO COOTHOULICHHUC
MPUHUMAIOT B OOpPATHO MPOMOPIMOHANBHONW 3aBHCHMOCTH OT COOTHOLICHHS
COOTBETCTBYIOIINX HANPSKEHUI

l/bu — O-bz . (17)
Vis Roy

B pabore [7] wmpumsto, uyro N=1. Opnako, ananus
MHOTOUYHMCIIEHHBIX  3KCIHEPUMEHTAIbHBIX  JAaHHBIX,  IOJYYEHHBIX IO
pe3ynbTataM, Kak COOCTBEHHBIX WCCIICIOBAHUH, TaK W HCCIETOBAHUH

AMOHCKMX YUYeHBIX [8] mokasanm, uyTO OTHOmIEHHE Vi, /Vb3 HE sBIIIETCA
koHcTaHTOH. [lo aHanmoruu ¢ TpyOOOETOHHBIMHM KOJOHHAMM BEJIHMYMHA 3TOTO
OTHOIIEHHS JIOJNKHA 3aBUCETh OT KO3 (PHUIIMEHTa CETYATOrO apMUPOBAHUA L, ,

npyu  OMNpPCACIICHUU KOTOPOro YYTCHBI OCHOBHBIC KOHCTPYKTHBHBLIE U
F€OMETPUIYCCKHUE TTapaMETPhI PACCUUTHIBACMOT'O DJICMEHTA.

IIprueM COBEPIIEHHO OYEBHUIHO, YTO OOJILIINM 3HaUeHUAM L, Oyner

COOTBETCTBOBATh MEHbIIAs BENMM4YMHA V5. Ilpu 5TOM mapamerp Vi, MOXHO

npuHUMaTh paBHeIM 0,5. B CBsS3M ¢ 3TUM OCTaeTcs TOJBKO, OMHpPasCh Ha
JKCIICPUMCHTAIBHBIC JTAHHBIC, YCTAaHOBHTH CTATHCTHYCCKYHO 3aBUCHMOCTH
BHUA

Vbazf( x)' (18)

BeiBog
Ha ocHoBe HenuHeWHON neOpManMOHHOW MOAENHM C HO3WLMH
€IMHOTO MOJX0Ja pa3padoTaHa METOAWKA pacyera IMPOYHOCTH M OLEHKH
HaIpsHKEHHO-1e()OPMUPOBAHHOTO ~ COCTOSIHMSI ~ BHELEHTPEHHO  CXKATBIX
SJIEMEHTOB C KOCBEHHBIM apMHPOBAaHHEM B BUJE MONEPEUHBIX CeTOK. [laHHas
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MCTOAWKA IIO3BOJIACT YUYUTHIBATH cneumbnquKHe CBOWCTBA )Keﬂe3066TOHa,
pa60Ta}0mero B YCJIOBHAX CJIOKHOT'O HAIPSKCHHOIO COCTOAHUA, U B
IIPAHIATIC MOXET HCIIOJIB30BATHCA I pacde€Ta MIPOYHOCTH  CKATBIX
OJIEMEHTOB C PAa3JIMIHBIMU BapuaHTaMHU KOCBEHHOTO apMHUPOBaHUS.
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MMPOYHOCTDb U JE@OPMATHUBHOCTb KOPOTKHX
TPYBOBETOHHBIX KOJIOHH KPYIJIOT'O 1 KOJBHEBOT' O
INONNEPEYHOI'O CEUEHUA

AHHOTAN NS

B crarne MPpUBCACHBI OCHOBHBIC 3aBHCHUMOCTH IJIA onpeACICHUA
MPOYHOCTH M 1e(OPMATUBHOCTH KOPOTKUX TPYOOOETOHHBIX KOJIOHH KPYIJIOTO
M KOJBIIEBOTO IONEPEYHOro CeueHHs. TEeOpeTHUeCKHM IyTeM IIOJIy4YEHBI
HOBBIE (POPMYIBI ATl pacdeTa MPeebHOTO HANPSKEHUSI B OSTOHHOM SIIpE |
HaNpsDKEHUSI OCEBOTO HANPABJICHHWS B CTaIbHOW oOojouke. Brepsble
BbIBEZICHa (OpMyna Al BBMHCICHHS OTHOCHTENBHOM aedopManyuu B
BEpIIMHE JuarpaMMbl nedopmMupoBaHus O€TOHHOro sapa. Pe3ymbraTh
pacdeToB IO HPEUIOKCHHBIM 3aBHCHMOCTSIM XOPOIIO COBMAIHM C JaHHBIMH
9KCIIEPUMEHTOB.

KiroueBble cioBa: Tpy00OETOHHBIE KOJIOHHBI, KPYTJIO€ U KOJBLIEBOE
MOTIEpEYHOe CEYeHHE, TNPOYHOCTh, AePOpPMATHBHOCTh, OETOHHOE SJPO,
cTajbHast 000JI04YKa
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STRENGTH AND STRAIN OF SHORT CONCRETE FILLED STEEL
TUBE COLUMNS OF ROUND AND CIRCULAR CROSS-SECTION

Abstract

The article presents the basic dependencies to determine the strength
and strain of short concrete filled steel tube columns of round and circular
cross-section. The new formulae have been theoretically obtained for the
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calculation of the maximum stress in the concrete core and the stress in the
axial direction of the steel shell. For the first time ever a formula for
calculating the relative strain at the top of the deformation diagram of a
concrete core. The results of the calculations upon the proposed dependencies
have been well coincided with the experimental data.

Keywords: concrete filled steel tube columns, round and circular
cross-section, strength, strain, concrete core, steel shell

[TpoyHOCTH KOPOTKMX LEHTPAIBHO CXKATBHIX TPYOOOETOHHBIX KOJIOHH
(TBK) oObryHO ompenensitor mo ¢opmyine, kortopas eme B 1935 T
TEOPETHYCCKUM TyTeM Obuia monydeHa A.A.I'BO3JCBBIM M MOXET OBITh
3alKCaHa B CIEAYIOLIEeM BUe

N =o0,,A+ Oy Ap, o)

rne O, - npenenbHOe HANpsKeHHe GETOHHOTO S/IPa B 0CEBOM

HaIIpaBJICHUH,

sz - HAIPSPKCHUE OCCBOI'O HAIIPABJICHUA B CTaJIbHOM 060.]'[0‘{1(6;

Au Ap— MJIOMIAI  TIOTIEPEYHBIX CEYEHW OETOHHOTO sSapa H

CTAJIBHOI 000JIOUYKH.

CrnenoBarenbHo, s ompeneneHuss mnpodHoctn TBK chHavama

HEOOXOAMMO BBIMMCIMTh 3Hauenns Hanpsokenuit Op, n O ,. CHauana

MOKa)KeM, KaK TEOPETHYECKH MOXKHO HAWTH STH HANpPSKCHUS ISl TaKUX
KOJIOHH, IMEIOINX KPYTJIOE IONEPEYHOE CEUCHHE.
UzBectHO, uTo GeToHHOE snpo THK kpyrioro momepedHoro ceueHus

paboTaeT B YCIOBUSAX TPEXOCHOTO CXKATHS THIA ‘01‘ = ‘G 2‘ < ‘O' 3‘, B

HameMm cryqae O3 = Oy, u O = O, rne O}, —0O0KOBOE JaBICHUE Ha

OETOH CO CTOPOHBI CTAJILHOW 000JIOYKH.
BonbIIMHCTBO — MccienoBaTesei JUIS  HaXOXICHHS IMPOYHOCTH

ob6vemHO cxartoro Geroma Oy, IpH pPaBHOMEPHOM OOXKATHH IIIEMEHTa

HANPSKEHUAMU ‘O' br‘ < ‘U bz‘ UCTIONB3YOT ~ JIOCTATOYHO  MPOCTYHO
3aBUCHMOCTh

Oy, = Ry +Koy,, (3]

B KOTOpO#t kK - K03 ueHT 60KOBOTO TaBICHMUSI.
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3mecs HEOOXOAMMO OTMETHTh, 4TO i TBK kpyrioro wim
KOJIBIIEBOTO ~ CEYEHHS  OCHOBOM  [UII  HAa3HA4YCHHS  HOPMATHUBHOTO
COTIPOTHBIICHHUSI OCTOHAa OCEBOMY CXKATHIO JOJDKHA CIY)KUTh HE TPU3MEHHAs
Rbu , a IWIMHApUYecKas Rbc MpOYHOCTh. JIJis CBSI3U MEXAY HHUMHU

CYIIECTBYET PN 3aBHCUMOCTEH, HAIPHMED:
Rbc - 0,5}/C \ERbu, (3)

B KOTOpOW ]/C— KO3 (PUIUEHT, YYUTHIBAIOIINA MAaCIITAOHBII

(haxTOp, KOTOPBIH MOXKET OBITH ONpeeNeH 10 (hopMyIe

0,25
d

V.= 0,35+O,65d70 , @)

b
e dO' pasMep MOMEPEYHOrO CEUYEHHUs ITAIOHHOTO KOHTPOIBHOTO
obpasma 6eToHa (do =150 mm);

db' XapaKTepHBIH pa3Mep HOPMaJILHOTO Ce4eHHs OETOHHOTO spa

CTEPIKHEBOTO CTaJICOETOHHOTO AJIEMEHTA.
OcHOBHasI CIIO)KHOCTh pacdera CBsi3aHa C OMpPEICIICHHEM BTOPOTO
cJaraeMoro B IIpaBoi YacTu ypaBHeHus (2). Benndyraa 60KOBOTO IaBlIeHMs HA

OeToH B mpenenbHoM cocTosHMM O 3aBUCHUT OT TEOMETPUYECKUX U

KOHCTPYKTHUBHBIX MMapaMETPOB TPYOOOETOHHOI'O 3JIEMEHTa, T.C. B HAYaIbHOU
CTaIuHM pacdera OHAa He WM3BECTHA. TO e MOXHO CKa3aTh IPO 3HAYCHHE
koddunmeHTa OOKOBOro nmamieHUs. PaHee OOJBIIMHCTBO HCCIemOBaTeNeh

NpUHAMANO KO3 (UIEHT K nocrossmemv u npuMepHo paBHbIM 4. B

HacTosiiee BpeMmsi nokasaHo [1,2], 4to 3HaueHue K s bopmyne (2)
NpUMeHUTeNbHO K OeroHHOMy siipy TBK MoxkeT MeHsATbCS B JIOBOJIIBHO

IMIMPOKOM HHTEepBaJie (Yalle BCEro k =3+7) B 3aBUCHMOCTH OT YpOBHS

obxarus M = Gbr/ Oy, u Buga OeroHa. B wacTHOCTH, M IUIOTHBIX

6eToHoB npemioxkeHa [1] npobHas GyHKIHMsS Buaa

1
01+09m" ©)

Crnenyer mmerh BBHIY, 4To Iepex paspyiieHuem TBK OokxoBoe

nasiaenue O br MOXeT pocturath BenuuuHsl 1015 MIla u Gonee, mosTomy
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JaKE HE3HAYUTCIBHBIC HETOYHOCTH B OIIPEACIICHUN k MOT'YyT IPUBECTU K

CYLICCTBCHHBIM OIIMOKaM B ompeneneHud mpoyHoctH OeroHa Oy, u

paspyaromeil Harpy3Ky Uil KOJOHHBI.

Jee TOYH BHCHMOCTb [Tl BBIYHCIICHHS HOTy4YUM H
bonee ToO 3aBHCHMOC cie Oy, mo 3

COBMECTHOTO pelieHus ypaBHeHui (2) u (5)
— — 2
o-1 o-1

2

Oy, = Rbc + +1OE Rbc, (6)

z

rae O - OTHOCHTENIbHASI BEJIMYMHA OOKOBOTO JaBJICHUSI CO CTOPOHBI
CTaJIbHOM 0007104KH Ha OETOHHOE SAPO B IPEIEILHOM COCTOSHUH

EZGbr/Rbc- )

HaprDKeHI/Ie OCCBOI'0 HaIllpaBJICHUSA B CTaJabHON 000JI0YKE C YUue€TOM
YCII0BUs TCKYYCCTH I'enku-Mm3zeca Takxke BbIpasuM UYCPE3 OTHOCHUTCIbHOC

GOKOBOE J1aBIeHNE
/ — | A
Op = R (\ pZ —30" - G)A’ (8)

P
rIe P — KOHCTPYKTUBHBIN K03 duIHeHT TpyO0oOeTOHa,
onpeiensieMblii 1o hopmyiie
_ Gy Ap

PTRA ®

B KoTOpoit Oy - npesient TekydecTn cTamm BrewHei o6onouku TBK.

Iocne moncranoBku (6) u (8) B ypaBHeHHE (1) MMeeM CIEIYIOIIYIO
3aBHCHMOCTb

_ 2
N=R, 1_20+\ 1_20- +100 ++/p* —30" | g

3aMeuaeM, 4TO NPH (PUKCUPOBAHHBIX 3HAUYCHHSIX I€OMETPHUYECKUX U
KOHCTPYKTUBHbIX mnapamerpoB TBK cymmapnas mnpojonbHas —cuia,
BOCIIpMHHMMaeMasi OETOHOM M  CTalbl0 B HOPMAQJIBHOM CEUCHUH, 3aBHCHUT
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TOIBKO OT OTHOCHTENHHOTO OO0KoBOTO maBieHHs O . MakcuMalbHOMY
3HAYEHHIO IPOJIONBHOMN CHIIBI COOTBETCTBYET yCIIOBHE

dN
do a0

Ilocne ompeneneHuss NPOU3BOAHOM MPUXOAUM K CIEAYIOIIEMY
YPaBHEHHIO

o+19

60
T2 a2 —
Jpt-30" ot +38o+1

—1 = 0 (12)

W3 pemenust ypasuenus (12) momydaem GopMyiny A OIpeaeiaeHus
OTHOCHTEIILHOTO OOKOBOT'O JaBIICHUS CTAIFHON 000I0UKH Ha OETOHHOE SIIPO B
npenenbHoM coctosiHuu ThK

3p
6£7+p'

Haiimennsiit mapamerp O MO3BOMSIET ONPEACNTATH HE TOJBKO
MPOYHOCTh KOPOTKHUX IIEHTPAJIbHO CXATBIX TPYOOOETOHHBIX 3JIEMEHTOB

o= (13)

KPYIJIOTO NONEPEIHOro cevenns, Ho u nanpsokennst Oy, u O, .

C  moMOmBI0  MOJyYEHHBIX  3aBHCHMOCTEHl  ompenenseTcs
TEeOpeTHYecKoe 3HaueHWe paspymaromie Harpysku TBK — kpyrioro

MONEPEYHOTO CCYCHUA. OZ[HaKO B TIIPAKTHUKE TIIPOCKTUPOBAHHA MOTYT
BCTPETUTBHCA CIKATBIC pr606€TOHHHC 3JIEMEHTHI KOJBIEBOI0 ceueHus. Takue
KOHCTPYKIHUN PEKOMCHAYETCA pacCUUThIBATH C HCIIOJIb30BAHHUEM

OCPE/IHEHHOTO ~ CONpPOTHMBJICHHS — ckaTuio  OetoHHoro siapa  Opyny,
OIpEJeNsieMOr0 B 3aBUCHUMOCTH OT OCPEIHEHHOI BEIMYHHBI OOKOBOTO
nasnenuss Oy, .

B paccmarpuBaembix TBK BenmnurHa O0KOBOTO JIaBiCHHS MTEPEMEHHA
[0 HOPMAaJbHOMY CEYCHHIO OT MaKCHMAJIBHOTO B 30HE KOHTAKTa CO CTaJbHOU
000JI0UKOM 10 MHHHMajdbHOrO0 B  paiione otBepctus [3]. OcpenHeHHyro

BenU4YKMHy 60KkoBOro jasieHust Op, MOXKHO HaiiTH B pesyibTaTe AeNCHHs
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TIPO/IOJIFHOTO YCHJIHMSI B OETOHHOM SIZIpe Nb Ha IUTOIIA/b €T0 IOTIePEIHOTO

cedyenus. JlaHHOE YCHIINE ONPENEISAETCS U3 PEIICHUS YPaBHEHUsI
Iy

N, = [ (R, +kay, )2zrdr,

fo

(14)

B KOTOPOM HMHTEIPUPOBAHHC BBINOJHACTCA B MPEACiaxX OT BHCIIHETO

paanyca MOICPEUYHOr0 CCUCHUSA KOJIBILICBOT'O OETOHHOTO Aapa rb a0

suytpennero [ .

B pesymprate momydaem (opMmyny Uil ONpeneNeHus OOKOBOTO
JIaBIICHUS

o 1 In g
br 0,5(ﬂ2+,3_2)_1 ) (15)

B KOTOPOM ﬂ - orHomenue pamuyca Iy x I); O, - Benmuuna

O-brm =

OOKOBOTO JaBlCHUs B mpeneiibHOM cocTostHuM TBK Kpyrioro monepe4Horo
CCUYCHHSI.

Hanee mo ¢opmyine (7) HaxOmUTCs OTHOCHTENbHAS BEIHYMHA
OCpeHEeHHOTO OOKOBoro naaBieHus, a mo ¢opmyne (10) - 3HaueHHe
paspyliaroueil Harpy3Ku.

Hcxonnast Qopmyna Uit BEIYUCICHUS! OTHOCUTENIBHOM Aedopmaniu

Ephoo B BeplMHE Auarpammsl aepopmuposanust « Oy, - €, » GETOHHOTO sapa
TBK umeer cnenyronmii BUJ
Oy,

Epgg = —2—

b00 ) (16)
VisEp

rae Vi3 - koadduiueHT ynpyrocti 6eToHa B BepLUIMHE JHArPaMMBbI

«Opz-&py»;

Eb - Ha9aJbHBII MOIYTb YIPYTrocTH O6eToHa.

IMoncrasus 3aBucuMocTb (2) B popmyiy (16) u npoBeas o4eBUaAHBIC
npeoOpa3oBaHMs IOJIYYUM CIEIYIOIYI0 (GOpMYITy

230



v ko,
_ "hu br
oo = | €hot = | 17
Vb3 ViuEp

rae Vp, - KOdQOHIMEHT yIpyrocTH B BepILIMHE AMArpaMMbI
OJIHOOCHO CKaToro 0eToHa;

&y, - oTHOcHTENbHAs AedopManys OETOHA NPH OCEBOM CXKATHH H
OJJHOPOIHOM HAIPSDKEHHOM COCTOSHHU.

Cornacuo CIT 63.13330.2012 Benuumna &, MOXKET ObITH MPUHITA
pasHoii 0,002.
IIpousBeneHne BbIpAXKEHUS, 3aKIIOYEHHOTO B MpPaBOM YacTu

¢dopmynsl (6) B KBagpaTHble CKOOKM, Ha IMPOYHOCTH OETOHA Rbc paBHO

MPOU3BEACHHUI0 K03(h(humeHTa OOKOBOIO JaBICHUS K ma Bemmuuey O B
dbopmyre (2).

Ucnonw3ys 3aBucMMOCTh (6) M CBsA3b MexaAy AedopMalisiMU U
HAMpPSHKEHUSMHE JUIS OJJHOOCHO CXKaToro 0eToHa aHaJormyHyro ¢opmyie (16),
BeIpakeHue (17) 3amumem B Buze

v [o+1 [(o=1Y
b3

B Mexanmke kenme300e€TOHa — COOTHOWIEHHE  KO3((HUINCHTOB
YOPYTroCTH B BEPUIMHAX JHarpaMM OJHOOCHO M OOBEMHO C)XaToro OeroHa
MPUHUMAIOT B 00pPaTHO MPOMOPLUOHAIBHON 3aBUCHUMOCTH OT COOTHOIICHHUS
COOTBETCTBYIOIIMX HAMPSIKEHUI

n
Vbu _ Oy,
o Tler | (19)
Vi3 Roy

B paGore [1] npumaro, uto N~1. AHamu3 MHOTOYMCIEHHBIX
SKCHEPUMEHTAIBHBIX  JaHHBIX, MOJIYYCHHBIX IO  pe3yibTaTaM, Kak
COOCTBEHHBIX HCCIEIOBAHUH, TaK W HCCIEIOBAHUN M SAMOHCKHUX yUYEHBIX [2]

IOKa3al, 9To OTHomeHwe Vi / Vp3 He sBusiercs KoHcTaHTOi. OHO

orpezesseTcss KOHCTPYKTHUBHBIM KO3(QULIHEHTOM TpyOOOETOHa N MOXET OBbITh
Hal{IeHO 110 MPUOIMIKEHHOH 3aBUCUMOCTH
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You =1+ 0,35,00'5. (20)
Vb3

Torma otHocutenbHas aedopmarmst  Epgg Onpesessercs mo hopmyie

o+l [(o-1Y
+

Ero0 = £olL+0,350%° +100 | o

CrnenoBarenbHO, 3HAYEHHWE OTHOCHTENBHOM JedopManuu CKaTus
6eronnoro sapa TBK B 0CHOBHOM 3aBHCHUT OT ABYX (hakTOpOB: IedopMarvu
06eToHa B BEpIIMHE COOTBETCTBYIOIIEH IuMarpaMMbl MpPHU OCEBOM CXKATHUH U
KOHCTPYKTUBHOTO K03 duitnenra tpybobeToHa.

C y4eTroM MOIYYEHHBIX (OPMYIN OBUIM ONpEHENICHBI TEOPETHYCCKHE
3HAYCHUS pa3pyliarollel Harpy3KH IS paHee UCTbITaHHBIX 50 00pasmoB TEK
KpYTJIOTO TOMEPEYHOr0 CEYCHUS n 24 oo6pasnoB TBK kombieBoro
nonepeyHoro ceueHusi [4,5]. Pe3ynbTarTel pacueToB  XOpOIIO COBIAIH C
JaHHBIMH dKCIepuMeHTOoB [9].

Takum  o0pa3oM, TIONYyYEHBI  TEOPETHYECKHE  3aBHCHMOCTH,
MO3BOJIIIOIIME C JOCTAaTOYHOW TOYHOCTBIO ONPEAETSATh IPOYHOCTHBIE U
nedopmaruBHbie cBoWcTBa KOpoTkMX TBK Kpyrjmoro #  KoJbLEBOTo
MOTIEPEYHOTO CEUCHHUSI.
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OIr'PAHUYEHHBIE ABAPUMHBIE PA3ZPYIIEHUSA C TSKEJIBIMA
HOCJIEACTBUAMU

AHHOTAIINA
B cratbe paccMOoTpeHbl aBapuiiHbIE pa3pyLIEHUS IUIOMIAIKU
00CITy’)KMBaHMsI KPaHOBBIX KOJIEC KHCJIOPOJHO-KOHBEPTEPHOTO I[eXa U
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(parmMeHTa IEMOHTHPYEMOrO YYacTKa KpOBIM MapTeHOoBckoro nexa OAO
MMK. BrisiBIeHbI TIPUYMHBI HECYACTHBIX CIIYy4aeB CO CMEPTEIbHBIM HCXOIOM.
KuiroueBblie ci10Ba: aBapuiiHOE pa3pylLIeHNe, HECUACTHBIN ciayyail.
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LIMITED EMERGENCY FAILURE WITH SEVERE
CONSEQUENCES

Abstract

The article has considered the emergency failures of hard standing to
maintain the crane wheels of the Oxygen - Converter shop and the fragment of
the disassembled section of the roof in Open-Hearth shop at "OAO MMK"
(Open Joint Stock Company Magnitogorsk Iron and Steel Works). The causes
of fatal accidents were determined.

Keywords: emergency failure, accident.

B mapte 2012 roma Ha y4yacTKe MOJATOTOBKH M OTHEBOM 3aUMCTKU
TOpsYUX CII00B KHCIOPOAHO-KOHBEeKTOpHOTO IIexa OAO «MMK» mpoun3omnuia
aBapysl CO CMEPTEIbHBIM UCXOIO0M.

B ocsx «28-31» mponera «A-By npu npoBeneHHN peMOHTHBIX paboT
Ha MOCTOBOM KpaHE NpOM30IUI0 OOpyIIEHHE IUIOLIAJKH OOCITyKHBaHHS
KpaHOBBIX kosiec (puc.l). B 310 Bpems Ha IUIOmaTKe HAXOJMJICS
3IEeKTPOCBapIIUK.

MecTO asapumHoro

T_T I Nl TT M- T_T%
b6 & &

0=58800 4

bbb lbbbeoot o s

Puc.l. Nnan nponeTa ‘A-B“YN wn Or3.

Puc.1- ITnan nponera «A-B» YII u OI'3
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OO61iass TpoTsHKEHHOCTh Tpojiéra «A-B» cocraBmser 4202 M,
mupuHa - 42,0 M, BeIcoTa - 25,4 M. llar xomonH - 18 u 24 M.

TexXHONOTHYECKN y4YacTOK OOOPYAOBaH YETHIPHMS MOCTOBBIMH
KpaHamu Tpy3omoabéMHOCTEI0O Q=105+105 pexuma pabdorer A7. Ilomsec
rpy3a xkecTkuit. OTMETKa YpOBHS FOJIOBKH KPaHOBOTO penbca - +12,830 M.

OCHOBHOW TPWYMHOM aBapWH SBWICSA CIyYailHBIN Haape3 Ta30BOH
TOPEITKOH MOIBECKH IIIOMIAIKH.

OparMeHT IUIOMAAKH OOCITy)KMBaHHS KpaHOBBIX KOJEC Iocie
OOpYIICHUS COCTOST U3 (PACOHKH TONIIUHON 25 MM C TIPUBApECHHBIME K HEH ¢
pPa3HBIX CTOPOH MPOKAaTHBIM IBesuiepoM Nel4 U paBHOMOJOYHBIM YTOJIKOM,
nogBseckH - 40x4 mm (puc.2).

Puc. 2 — O6mmit Bux parmMenTa IUIOMaaky 00CITyKNBaHUS KPAHOBBIX KOJIEC MOCIIe
oOpymeHus

Ilpn wuccienoBaHMM COCTOSHUM KPOMOK 3JIEMEHTOB (hparMeHTa
TUTOIIAJIKK TI0CJIe OOpyIIeHHs OBbIJIO YCTaHOBJIEHO cienylomiee: (acoHKa U
IIBEJUIEP MMEIOT KPHBOJIMHEIHBIE pa3pes3bl C OIUIaBICHHBIMH KPOMKAMH M
HaIJIbIBaMU 3acThiBIIero Metamuia (puc.3). IlpsMmonuHelHas MOBEPXHOCTH
pa3pymieHHsT BTOPOTO Iiepa YroiKa HMMeEeT OIUIABJICHHBIE M CKOIICHHBIC
BOBHYTPh KPOMKH Kpas, XapakTepHbIe I TEXHHYECKOTO OTPHIBA.
[ToBepXHOCTH pa3pyLICHHUsI UMEIOT METAJUTUYECKHU OJIeCK.
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Puc. 3 — Kpomku yroika moABECKH IIJIOIAIKH KPAaHOBBIX KOJIEC IOCIE OOpYIICHUS

B pesynpTaTe IpOBEAEHHOTO pacclIeJOBaHUA ObLI cIenaH BBHIBOJ:
aBapuiiHOe OOpYIIEHHE IUIOLIAJKH OOCIY)KMBaHMsI KpPAHOBBIX KOJIEC Ha
yyacTKe IOJrOTOBKM W OTHEBOIl 3a4MCTKE TOpSYMX CISI00B KHUCIOPOIHO-
KOHBEKTOPDHOTO I1€Xa MPOHM30LUI0O M3-32 YMEHBIICHHS T'€OMETPHUYECKHX
XapaKTepUCTHK YTOJIKA MOJIBECKH H, KaK CJEJCTBHE, TEXHHUYECKOTO OTPHIBA B
MecTe KOHIECHTPALH HAIIPSKEHHUH.

[omoOHbI# ciywaii mpowmzomren B ceHTsOpe 2004 B 3maHuH
MapTeHoBckoro mexa Nel OAO «MMK» (puc. 4).

Puc. 4 — O6uwmii Bux nposera nocie o0pyneHns
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ABapuiiHoe 0OpyIlieHHEe JIEMOHTHPYEMOI'O yYacTKa KpOBIH H
nageane ¢ BBICOTHI 30 M. mByx pabounx OAO IO «MOHTaXHHK» TaK XKe
3aKOHYMJIMCH CO CMEPTEIBHBIM UCXOIOM.

[ToaroToBICHHBIH K JAEMOHTAXY yYacTOK KPOBJIIM MMEN pa3Mephl B
miane 12X5 M, cOCTOS M3 NMPOTOHOB BBHIMOJHEHHBIX M3 THYTBHIX IIBEIUICPOB
BeicoToii 300 MM, HAIUIACTOBAaHWS, YETHIPEX CTANBHBIX JINCTOB U
METaJTypruuecKoi nbutu (puc. 5).

Puc. 5 — Yyacrok pyxHyBIIei KpoBIn

[pu nmpoBenernn obcaemoBanus pparmMeHTa KPOBIH OBIIIO BBISBICHO
cleyroIee:

- BHEY3JIOBOE ONMPaHUE MPOTOHOB Ha CTPONMIbHBIE (PePMBI;

- KOppOBHOHHBIﬁ N3HOC HpOFOHOB U CTAJIBHBIX JINCTOB B Hpez[enax oT
30 7o 50 %,;

- IIOBBIIIICHHAA Harpy31<a Ha HpOFOHBI oT HelIeMOHTI/IpOBaHHBIX CJIOCB
KpOBJTI/I 1 CKOIIJICHUA MeTaHHprH‘IeCKOﬁ TIBIJIN,

- ocna0JIeHUsT Y3/JI0B ONMUPAHUS MPOTOHOB HA CTPONHJIbHBIC (hepMBbI U
HapymeHbH CIIJIOIITHOCTHU KpOBCJ’ILHOFO IIOJIOTHHUIIIA B pe3ynLTaTe 0FH€BOI71
pe3KH MeTaa.

OCHOBHBIMU TIPUYMHAMH HECUYACTHBIX CIy4YaeB MpPU IPOBEICHUH
PpaboT Mo IEMOHTAXY U PEMOHTY KOHCTPYKITUH SBISCTCS:

- HECOOJIOJICHUE MPaBWJI TEXHUKH OC30MACHOCTH INPH MPOBEACHUH
OTHEBOH pe3KH;

- HaXOXKJCHHE Ha JEMOHTHPYEMBIX KOHCTPYKIUSIX PaOOUMX;

- OTCYTCTBHE HAOIIOJAIOMINX 32 TIPOBEICHHEM pa0dOT Ha BEICOTE;
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- B IPOEKTE MPOM3BOJICTBA PabOT MPUMEHEHA TEXHOJOTHS MOHTaXa,
He oOecrieyuBaromas 0e30macHOCTh paboumx. [Ipu ydere mepedncIcHHBIX
(hakTOpOB MOXHO TMPENOTBPATHUTH aBapUU CO CMEPTEIbHBIM HCXOAOM U
TpaBMamu.
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METO/JUKA U PE3YJIBTATBI OBCJIEJOBAHUA ®YHIAMEHTOB
TYPBOAI'PEI'ATOB MOIIIHOCTBIO 800 MBT

AHHOTALUA

B craree coxepikarcsi pe3ynbTaThl KOMIUIEKCHOTO OOCIEIOBaHMS
(yHnnamMeHTOB ueThlpex TypOoarperaroB mMomHocTbio 800 MBT. Brimonnena
OLIEHKAa  IPOCTPAHCTBEHHOTO  MOJIOKEHMA  KOHCTpykimi. IlpoBeneHo
UCCJIE/IOBaHUE IPOYHOCTHBIX CBOWCTB OeTOHA. BBINONHEHBI  3aMepbl
BUOpAIIMOHHBIX  TEpPeMENIeHNWH ¥  TeMIeparypel Ha  MOBEPXHOCTH
KOHCTPYKTHUBHBIX 3JIEMEHTOB. IIpon3BeieHa OlleHKa TEXHUIECKOTO COCTOSTHUS
(hyHIamMeHTOB TypboarperaTos.

KiloueBble ciaoBa: (QyHAameHT, TypOoarperaT, oOCieI0BaHUE,
OIIEHKA, TEXHUIECKOE COCTOSTHHE.
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METHODS AND RESULTS OF THE SURVEY OF TURBO-
GENERATORS' FOUNDATIONS WITH CAPACITY OF 800 MW

Abstract

The article contains the results of a comprehensive survey of four
turbine units' foundations with capacity of 800 MW. The estimation of
structures' spatial position has been made. The strength properties of concrete
were researched. The vibration displacements and the temperature on the
surface of the structural elements have been measured. Structural assessment
of the technical condition of the turbo-generator foundations has been
maintained.

Keywords: foundation, turbo-generator set, survey, assessment,
technical condition.

C nenpro obecrieueHUsT HaACKHOW W Oe3aBapHMHOM SKCILTyaTalluu
crpoutenbHbXx KOHCTpYKUUd OTA momuocteio 800 MBT. Crneumanucramu
kommanuun OO0 «BEJI/I» B 2010-2011 romax ObLIH MPOBEACHB KOMIUIEKCHBIC
obcnenoBanus yetbipex pynnamentos: TA cr. Nel u No2 Bepesosckoii 'POC,
r.lapemoso Kpacuosipckoro kpas, TI-1 Tlepmckoii I'POC u TI-2
Cypryrtckoii 'POC-2.

Typooarperater K-800-240-5+TBB-800-2EY3 u K-800-240-5+TI'B-
800-2 cocrosT M3 MoCeN0BaTeIbHO YCTAaHOBJICHHBIX HA 00meM (yHAaMeHTe
IUIMHIPOB BbicOKoro u cpennero nasnenus (L[BJ] u LIC/I), Tpex uuauHIpOB
Huskoro nasieHus (L{H/I), typoorenepatopa (TT') u Bo3oynuremns (BT).

OyHmaMeHTHl TypOoarperatoB COCTOAT W3 (PYHIAMEHTHOU IUTUTHI H
BepxHero ctpoeHus (puc. 1, 2). CrymeH4aras 1Mo TOJNIIWHE IDTATA Pa3MepoM B
miade 60x11,6 M BBIIIOJIHEHA W3 MOHOJIMTHOIO 3Kejae300eToHa. ToJmuHa
Tkl Ha yyactke oA LIHJI TA cr. Nel u Ne2 cocrapinsier 3,2 M, Ha KpallHUX
yaactkax-2 M, y TI'-1 u TT'-2, - cooTBeTCTBEHHO, 4 M 1 2,8 M.

BepxHee  cTpoeHHEe  BBINIOJHEHO W3  COOPHO-MOHOJIUTHOTO
XKene300eToHa B BUAE IPOCTPAHCTBEHHOM CTEPKHEBOH KOHCTPYKITHH,
COCTOSIIeH M3 TOMEPEYHBIX W TMPOJOJBHBIX paM. Bricota (yHmameHta ot
MOBEPXHOCTH KPAaWHUX YYAaCTKOB (PYHIAMEHTHOH TIUIUTHI JI0 OTMETKH
TUIOMIAIKK oOCTy)uBaHus coctapisieT 15,4 m. [lluprHa monepevyHbpIX paM Mo
B4 w ACH-8,6 m, mom HHA wm TI-11,6 m, mom BT-8 wm. [limnHa
COOTBETCTBYIOIIMUX Y4aCTKOB B ocsax «10-8» - 13,46 M, «8-2» - 35,05 M, «2-1»
- 8 M. OOmIast mpOTSHKEHHOCTH B 0ocsx «10-1» cocrarnser 56,51 m.

[Tonepeunoe ceyenue kojoHH BepxHero ctpoeHus - 10001000 mwm,
oamok moxg BT - 1800x1000 mm, mog TI' - 3600x1000 MM, B OCTaldbHBIX
yacTsax pyngamenta - 2100x1000 mm.

239



CThIKM B y37aX CONPSDKEHHS KOHCTPYKTHBHBIX OJJIEMEHTOB -
3aMoHaJIYeHs! OeToHOM Kitacca B30.

Bo BpeMs MIaHOBBIX OCTaHOBOK TypOoOarperaToB IPOHM3BOIMINCH
00MepoUYHBbIe pPa0OThI, OCYMIECTBIBUICA IMOUCK Me(EKTOB W IOBPESKICHUH,
BBITIOJTHSUIACH TEOJe3MYecKasi ChEMKa, OIpeNeslach IPOYHOCTh OeToHa
KOHCTPYKTHUBHBIX JIEMEHTOB M 3aMOHOJINICHHBIX CTHIKOB.

Perucrpamusi BHOpalMOHHBIX — XapaKTEPUCTHK KOHCTPYKTHUBHBIX
9JNIEMEHTOB (YH/IAMEHTOB TypOoarperaToB ¥ 3aMepbl TeMIeparypbl B
XapaKTepHBIX ~ TOYKaX Ha  MX  TOBEPXHOCTH  INPOM3BOAWINCH B
9KCIUTyaTal[HOHHBIX PEXUMAaX.

OOMepouHbIe PAa0OOTHI MPOM3BOIMINCH MPH MOMOIIH JIA3EPHOTO
nmansHOMepa «Leica Disto D5» u cTayibHOU pyJIETKH.

dakTrdyeckue pa3Mepsl KOHCTPYKTHBHEIX 3JIEMEHTOB COOTBETCTBYIOT
MIPOCKTHBIM.

BrraBrenue neekToB M OBPEKICHUH BHIIOIHSIIOCH IO BH3YAIBHOM
Metoauke. llluprHA pacKpBITHS TPEIIUH OTIPENesIach MPH MIOMOIIH HaOOPOB
mynoB. DortoperucTpanus AeheKTOB M TOBPSKACHHH OCYIIECTBIIIACH
mudpoBsM GoToanmapaToM «SONY».

IIpu  000OmEHMM  pe3yJabTaTOB  HATYPHBIX  0OCIeNOBaHHN
(dbyHIaMeHTOB TypOoarperaroB HMEIOT MECTO Cclenymmue AeGeKkTsl u
MOBPEXICHHUSI:

— CKOJIbI OE€TOHA U OTOJICHUE apMaTypPhl;

— OTCYTCTBHE 3a/IeJIK KaHAJIOB LIEMEHTHO-TIECYaHbIM PAaCTBOPOM;

— MPONHTKA OTJEIbHBIX 0AIOK MHHEPAILHBIM MaCIIOM;

— CKOIUICHHE MPOU3BOJICTBEHHOW BOJBI U OTPabOTaHHOTO Maciia Ha
(hyHIaMEHTHOH TUTUTE;

— TpEMIUHBI B CTHIKAX 3aMOHOJINYHBAHUS;

— MOBEPXHOCTHBIE TPEIIMHBI B TIpeeaxX TOJIINHBI 3alUTHOTO CIIOS
HaOCTOHOK, TPOJOTBHBIX H IMOTEPEYHBIX 0aloK MUPHHON packpeitus a0 0,3
MM;

— BEpPTUKAJIbHbIE TPEUIMHbl B OalkaX BO3HMKIIME B pPE3yJbTaTe
pa3HULBl TEMIIEPATyp MEXJy BEPXHEH U HW)KHEH TpaHsIMM, C LIUPHUHOHN
packpeitus 10 1,1 M.

Kak mokazaiu wuccienoBaHus IMHAMHUYECKUX XapakTepUCTHK U
MOBEPOYHbIE PACUETHI, TOBEPXHOCTHBIC TPEIIMHBI TEMIIEPATYPHO-YCaT0UYHOTO
MPOUCXOXK/ICHHSI HE HAapyIIAIOT HECyNIeH CIOCOOHOCTH OaloK U HE U3MEHSIOT
WX JUHAMHYCCKUX XapaKTCPUCTHUK.

OueHka  NPOCTPAHCTBEHHOTO  TIOJIOKEHUS  KOHCTPYKTHUBHBIX
9JIEMEHTOB (DyHAaMEHTOB TypOoarperaTroB NpPOW3BOIMIACE Ha OCHOBaHUH
PE3yJIbTATOB I'€0/Ie3NUECKON ChEMKH, KOTOpast PEryJIipHO OCYIIECTBIsUIacCh Ha
TAct. Ne1uNe2c 1987 1, TT-1 ¢ 1998 r u TI"-2 ¢ 1985 1. B pesynbrarte
MIPOBEIEHHOTO aHAIHM3a OBLIO YCTAHOBIICHO CIEAYIOMIEe:

240



— ocaaku QyHIaMEHTOB TypOOarperaToB sSBISFOTCS PABHOMEPHBIMH;

— BenmumrHA ocafok ¢pyHmaMmeHToB TA cr. Nel u Ne2 cocrasnser 0,6
- 0,7 mm/rom, TT - 1- 0,75 mm/ron, TT'-2 - mo 1,5 Mm/roa, 9To He MPEBBIIIACT
KpUTEpHs CTaOMIIN3aIlNH CPETHETOIOBBIX 0CAIOK, paBHOTO 1,5 MM/ToI.

[Ipounocte OeToOHAa oOmpenensuIack Hepa3pyIIAONINM  YAapHO-
AMITyJLCHBIM MeTOJOM ¢ momoimisio npudopa «OHUKC -2,5». TIpodHoCTh
OeToHa KOJIOHH, NPOJOJBHBIX W momepedHblx Oamok TA cr. Nel u Ne2
COOTBETCTBYET Kiaccy 6erona B 30, TT'-1 u TI'-2 - B25.

[Ipounocts OeTOoHAa (YHAAMEHTHBIX IUIUT COOTBETCTBYET Kiaccy
6erona B20.

3amepbl BHOpOIIEpEeMEICHHIA 2JIEMEHTOB (GhyHIaMEHTOB
TypOoarperaros HPOHU3BOUIUCE c MIOMOIIBIO MOPTATUBHOTO
BuOpoanammsatopa «BUBPAH-3» nmnma xapakrtepHeix Touek (puc.3) B
BEPTUKAIBHOM, TIONIEPEYHOM H OCEBOM HAIpaBICHUAX [2].

HccnenoBanus BBIIONHSIINCH NIPH Harpyske TypOoarperatoB ot 520
10 720 MBT. BubponepeMeneHus: KOJIOHH MPOJIOJIbHBIX U IMTOTIEPEIHBIX 0aI0K
Tr-1 u TI-2 we npepimanu 29 mxM, TA cr. Nel m Ne2-40 mxm.
MaxkcumanbHele BHOpomnepeMeneHns (HYHIAMEHTHBIX IDIAT COCTaBISIIOT 4
MKM H He MPEeBBIIIAIOT IpeensHoro 3HaueHus 50 mxm [1,2,3].

[ToBbIlIeHHBIE BETUYHHBI BUOPOMIEPEMEIIEHUI BBISIBICHBI Y KOJIOHH,
PAacIoIOKEHHBIX HETIOCPEACTBEHHO M0 TypOoTreHepaTopaMu.

3amepbl TeMIIepaTypbl Ha MOBEPXHOCTU KOHCTPYKTUBHBIX 3JIEMEHTOB
(yHIaMeHTOB TypOoarperaToB MpPOHM3BOAWINCH C TOMOIIBIO MpHOOpa
«Thermo - Cam» E45 B xapakTepHbIX To4kax (puc. 3).

Temneparypa Ha MOBEPXHOCTH KOJIOHH, MPOJOIBHBIX H ITOTIEPEYHBIX
oanok TA cr. Nel msmensmace ot +20 °C go +52°C.

[loBrIlIEHHBIE TeEMIIEpaTypbl Ha TOBEPXHOCTH TIPOJOJBHBIX H
norepeynbix Oamok mox LIBA w ILC/, npesbmaromme 45 °C [1],
00yCTIOBNICHBI ~ M30BITOYHBIMH  TEIUIOBBIACICHUSAMH OT  IapOIPOBOAOB
BBICOKOTO JaBJICHHUS.

ITepenan TemmepaTyp Ha MPOTHUBOIOJOKHBIX MOBEPXHOCTSIX OaOK
nmocturaet 10 °C . MakcuManbHasi pa3HOCTh TEMIIEPATyp MO BBICOTE KOJIOHH -
19,5°C.

BriBojbr:

— CTpOHTENbHbIE KOHCTPYKIMH (yHIaMEHTOB TypOoarperatoB TA
ct. Nel u Ne2, TI'-1 u TT-2 cooTBeTcTBYIOT TpeOOBaHMSAM HOPMATHUBHOW U
TE€XHUYECKOI JOKYMEHTAI[UH B CTPOUTEINILCTBE;

— COCTOSIHHE CTPOUTEJIBHBIX KOHCTPYKIHMH OOBEKTOB 00CIEI0BaHNUS
NPU3HAHO PabOTOCIIOCOOHBIM B COOTBETCTBHM C KPUTEPHSMH OLICHKH
BO3MOXKHOCTHU HCIIOJIb30BaHUs (YHIAMEHTOB NPHU AajbHEHIEH SKCILUTyaTalluy

[1];
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— OTCYTCTBME  HEPaBHOMEpHBIX  OCaJOK, CcOOJNIOAEHHE  HX
IpenenbHbIX 3HAYCHUH.

Pexomenmammu aiis oGeciedeHrss HOpMaIBHOH paOboTH (yHIaAMEHTOB
Typboarperatos:

— YCTpaHUTh JIE(EKTHl >KEI€300C€TOHHBIX KOHCTPYKIMH, MPUMEHSA
3¢ (exTUBHBIE pEMOHTHEBIC MAaTEPHAIIBL;

— WCKJIIOYWTh  3aMaylBaHUE  JKEJNEe300€TOHHBIX  DIJIEMEHTOB
(yHIaMEHTOB MUHEpaAIbHBIM MacjioM U IIPOM3BOJICTBEHHO BOJIOH;

— Ul yMEHBIICHUS HEPaBHOMEPHOI'O HarpeBa NpOJONBHBIX U
nonepeunbix Oamok moxy B/l u IIC/l HeoOXomumo mpeaycMOTpPETh
YCTPOMCTBO ~ TEMJIOM30JIMPYIOIIETO CJIOSl M CHUCTEM OTBOJAa TeIula OT

KOHCTPYKLHIL.
11400
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Pucynok 1- Cxema pyHnamenra

Pucynok 2 - O6muii Bua ¢pyHaamenra
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Semabese ofosnasenus
® ~ MECII POCAOAOXEHUS MOYEK UIHEDERUL H NPOCoAsHwIY U NONEpesHsX amkax Puymdamenns;
© - MECTI PONGAOXEHUS MOYeK USMEDEHU HO KOMOHHEX QUHOTMEAE,

® - HECITIO PANOADXEHUS MOYEX USHEDERUL HO QUHOTNEHTTHOL PAume

Pucynok 4 — TemmneparypHoe moie
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TO RESERCH OF STRENGTH OF FLEXIBLE CONCRETE-FILLED
TUBE (CFT) COLUMNS

Abstract

The paper presents the basic results of the experimental researches of
the bearing capacity of the concrete — filled tube columns, taking into account
their flexibility.

Key words: experimental researches, bearing capacity, concrete-
filled tube columns, flexibility.

IIpn coBpeMeHHBIX MacmITabaX CTPOMTENBCTBA OCO0O0 OCTPHIM
SBJISIETCS BOIPOC HSKOHOMHMM CTadM M OeroHa. PammonanbHoe coveraHue
TTOJIOXKHUTCIIbHBIX CBOMCTB O9THUX MaT€puaioB TIO3BOJIACT TIOJIyYNUTh
BbICOKO3((heKkTHBHBIE KOHCTPYKInU. Cpenu mpodnx BHIOB apMHPOBAHHOTO
O6erona ocoboe MecTo 3aHMMaeT TpyboberoH. TpyOOOETOHHBIE KOJOHHBI
(TBK), B xoTOphIX cTaimbHas o000J0YKa M OETOHHOE sIpo pabdoTaroT
COBMECTHO, 00J1a/1al0T 3HAYUTEIHLHO 00JIee BHICOKOW HECYIEeH CITOCOOHOCTHIO,
HEXEIM JKeJIe300€TOHHBIE WM METAJUIMYECKHE OJJIEMEHTBI, IIPU PaBHBIX
pa3Mepax MonepeyHoro CeueHHsI.
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[MonoxxuTenbHOW CTOPOHOM CXKaThIX TPYOOOETOHHBIX 3JIEMEHTOB
SABISICTCS WX HAAEKHOCTh B OKCIUIyaTallid, KOTOpas 3aKiIIoyacTcs B
TUTACTHYECKOM XapaKTepe pa3pymIeHIs JaKe TP UCIOIh30BaHUHM B KadeCcTBE
SApa COBPEMEHHBIX BBICOKOIIPOYHBIX OeTOHOB. K OCHOBHBIM HemocTaTKam
TpyOOOETOHHBIX KOHCTPYKIMM CIIEIyeT OTHECTH, B TIIEPBYIO OUYepenp,
BO3MOYKHOCTh HECOBMECTHOCTH Je(pOpMHUPOBaHIS OETOHHOTO SApa W BHEIIHEH
CTaIbHON OO0OJIOYKHM B YNPYrol CTaguM padoTHl KOJOHHBI M3-3a Pa3HOCTH
k03¢ ¢unuentos [lyaccona Juis TUX MaTepHaIoB.

B pab6otax [1,2] moka3aHO, 4TO COBMECTHYIO pabOTy OETOHHOTO simpa
u crajbHOi 00osouku TBK MOXKHO oOecrednTh 3a CYET MpeBapUTEILHOTO
ooxaruss (IIO) Oeroma B monepeyHoM HampasieHuH. OCHOBHOI
0COOCHHOCTBIO H3TOTOBJICHHS TAaKMX KOHCTPYKIMU SIBISETCS HPUMEHEHHUE
JUINTEIILHOTO TPECCOBaHMA OCTOHHON cMmecw naBieHuem P=2+3 Mlla. B
TpyOOOETOHHBIX KOJIOHHAaX, W3TOTOBICHHBIX C WCIIONB30BAaHUEM JTaHHON
TEXHOJIOTHH, COBMECTHas paboTa OCTOHHOTO sApa W CTaIbHON 000I0YKH
oOecrieunBaeTcs Ha BCEX ATanaxX UX padOTHL

MeToanka  pacdera MPOYHOCTH W OLCHKHA  HAIMPSDKCHHO-
Ie(OPMHUPOBAHHOTO COCTOSIHUS KOPOTKHX TPYOOOECTOHHBIX KOJIOHH TIpH
KPAaTKOBPEMEHHOM U JUIUTENIHOM CXKATHH, YUYWTHIBAaIOLIas (HU3MYECKYIO
HEeJIMHEHHOCTh KOMIIOHEHTOB, HEOJAHOPOIHOCTh X HANPSKEHHOTO COCTOSHHUS,
HAJIMYKE MPEIBAPUTEIHLHOrO 00KaThsi OeTOHA pa3paboTaHa v paHee U3JI0KEeHa
[3]. Hdnst obecrieueHnst BO3MOKHOCTH IIMPOKOro Hcmojb3oBanusi TBK B
MPAaKTUKE CTPOMTENHCTBA HEOOXOOUMO pa3paboTaTh METOAMKY pacdera HX
MIPOYHOCTH C yYETOM T'HOKOCTH.

Ananmu3y BiHAHUS THOKOoCTH Ha mpoyHocTh TBK mocBsAmeHBI
TEOPETHICCKHE W IKCIIEPHUMEHTAILHBIE HCCIECAOBAHISI MHOTHX CITCIIHAITUCTOB.
Opmnako m3ydeHnto pabotel ruOkmx TBK, w3roTtoBieHHBIX ©3 OeTOHa,
TBepaetoriero moj aasinenueM (BT]I), HUKeM paHee He BBIMOIHSINCH. TakuM
o0pasom, uccienoanue padotsl [10 TBK pasmudHOi T'HOKOCTH IPH OCEBOM
C)KaTHU SBIISIETCSI BEChbMa aKTyaJIbHOW 3a/1aueii.

Jlist onpeiesieHrst 3aKOHOMEPHOCTH BIUSHUS THOKOCTH HA MIPOYHOCTh
TpyOOOETOHHBIX ~ KOJIOHH  OBUTM  BBINOJHEHBI  JKCHEPHUMEHTAIBHBIC
uccie0Banus 8 cepuil ONBITHBIX 00Pa3IOB C Pa3IMYHBIMU T€OMETPHUECKUMHU
Y KOHCTPYKTHBHBIMH NIapaMeTpamu, uMeronmmMu rubkocts A = 20, 40, 60 u 80.
Bcee o6pasmpl uMenn Kpyriioe mornepedHoe cedeHue ¢ nuamerpom 108 mm. B
KauecTBe BHEUIHEH CTaJbHOM O00O0JOYKM JJsI HUX  HCIIOJIBb30BAINCH
JJIEKTPOCBApHBIE IIPSIMOIIOBHBIE TpyObl n3 cranmun mapku Crt3rmc, ToimuHa
CTEHKHM cocTaBisia 5 MM. McxomHas mpodHOCTh O€TOHA, MPUMEHSEMOTO B
kagectse sapa TBK, coorBercTBoBana knaccy B35.

KparkoBpeMeHHbIE HUCHBITaHHS TPYOOOETOHHBIX O00pa3loB Ha
HeHTpajgbHoe cxatue BhicoTol 560 MM u 1120 mpoBogunuce Ha 500-ToHHOM
rugpasinueckoM npecce 21500 ¢ MexaHUUECKO# cucTeMoi usmepenus [4].
KparkoBpeMeHHBIE UCTIBITAHUS TPYOOOETOHHBIX O0Opa3IoB Ha ICHTpaJIbHOE
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cxarue BbicoTOd 1680 MM u 2240 MM NOpOBOIMIKMCH Ha CHEIHAIBHO
M3TOTOBJICHHOM CTEHJIE C HCIOIb30BaHWEM 140-TOHHOTO T'HIPaBINYECKOTO
nomkpara J1.140.150 ¢ BeicoTo#t xoma 150 mwm [4].

OCHOBHBIE ~ pE3yNbTaThl  BBIIOJHEHHBIX  OKCIIEPUMEHTAIIBHBIX
WCCIE0OBaHNH NPUBEAEHBI B Ta0I. 1, rzie mpeacTaBieHb:

Rpy — ocpenHeHHBIE AaHHbBIE MO MPU3MEHHONH MPOYHOCTH HCXOTHOTO
OeroHa;

9KCTIEPUMEHTAIIBHO orpe/ieNIieHHbIE 3HA4YCHUS Harpysox,
COOTBETCTBYIOLIHE:

Nei — peseny ynpyroii paboTsr,

Ny, — YpOBHIO Hayayia TeKY4eCTH CTAIbHOW 00OJOYKH;

Ny — MakCUMaJbHO JIOCTUTHYTOM Harpyske.

Jnst  KONMYECTBEHHOM  OmeHKH  3(PQEKTUBHOCTH  paboThl
TpyOOOETOHHBIX 3JEMEHTOB TIOA HArpy3KOM IIOACYMTAHBI CIEIYIOIINE
COOTHOIICHHS:

- Ng/N, — oTHomieHue mpexaena ynopyrod paboThl obOpasmna K
paspy1aoreii Harpyske;

N,/N, — oTHOIIEHUE YPOBHS Hayala TEKy4eCTH CTAIBHOH 00O0NIOYKH K
paspylLiaroliel Harpys3Ke;

»= Ny/Npax — K0dddunuenT npomonpHoro usruba ajas obpasia ¢
MOJOOHBIMH TEOMETPUYECKUMH M KOHCTPYKTUBHBIMH mapameTpaMu (Npmax -
MIPOYHOCTH KOJIOHHBI C YCIIOBHOM rHOKOCTBIO A = 20).

Tabmumna 1
OCHOBHBIE Pe3yJIbTAThI UCTIBITAHU I Ta00PATOPHBIX 00PA3IOB

BricoTa Rpy Nei Ny N,

Copit ) (Mma) (cH) | (xH)  (xH)

Ne/N, N/N, ¢

THB.20 560 358 596 676 1024 058 066 1,00
THb.40 1120 36,5 535 606 891 060 068 0,87
THB.60 1680 36,5 507 543 724 0,70 0,75 0,71
THB.80 2240 358 577 590 648 089 091 0,63
TOB.20 560 358 710 794 1184 0,60 0,67 1,00
TOb.40 1120 36,5 626 705 992 063 0,71 0,84
TOB.60 1680 365 595 637 815 0,73 0,78 0,69
TOB.80 2240 358 655 669 719 091 093 0,61

Kak BumHo w3 Tabm. 1, Onmaromapsi mpeaBapuUTEIHLHOMY OOKaTHIO
OETOHHOTO  siapa  Hecylias CIOCOOHOCTh — HCCIEAYeMBIX  3JIEMEHTOB
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yBenmumwiack B cpenHeM Ha 9-14% mo cpaBHeHuio ¢ oOpasumamu  0Oe3
MPEIBAPUTECIILHOTO  HANPsDKEHUS OETOHHOTO  sapa. JTO  00YCIIOBJICHO
O0OBEMHBIM HAIIPSDKCHHBIM COCTOSHHEM OETOHHOTO sipa ¥ CTalbHOH
000TI0YKH yXKe Ha paHHHUX CTAIIIX HATPYKEHUS 00pa3IoB, 9YTO HE XapaKTepHO
s TBK kmaccmdeckoidt KoHCTpykumu. HamOospmmid mpHpPOCT TOKa3aid
00pasmsl ¢ rTuoKocThIo 20.

I'paduuecknn 3aKOHOMEPHOCTh CHIDKEHHS Hecylled CcrocoOHOCTH
TBK ¢ yBennueHneM ruOKOCTH MpeCcTaBICHa Ha puc. 1.

3aKOHOM€pHOCTL CHMKCHUA Hecymeﬁ CIIOCOOHOCTH C
YBCIIMYCHHUEM THOKOCTH
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——e—— TbBK xinacc. kouctp-un ~ —— [10O ThbK

Puc. 1. 3akoHOoMepHOCTb CHIKeHNs Hecymiel criocooHoctn THK ¢ yBennueHnem
T'HOKOCTH.

Cnez[yeT 3aMETUTh, YTO 3aKOHOMEPHOCTU CHHIKCHUS MNPOYHOCTU C
YBEJIUYCHUCM ruOKOCTH AJi1 OpeABAPUTECIIBHO 00KaThIX M HEO0KaTBIX
06pa311013 MNPpUMEPHO OJUHAKOBBI. I[aHHLIe 00CTOSITENBCTBA H€O6XO,HI/IMO
Y4YeCThb IIpHU pa3pa60TKe METOAMKH pacyeTa HPOYHOCTU pr606eTOHHLIX
KOJIOHH C YY€TOM UX ruOKOCTH.
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BAPUAHT HIITOHOYHOI'O CTBIKA CBOPHO-MOHOJIUTHOT'O
HEPEKPBITUSA

AHHOTALUA

B cratee mpoBemeH aHamm3 pabOTEl  COOPHO-MOHOJIHMTHBIX
MEPEKPHITUI CO LIMOHOYHBIMHM CTBIKAMH, BbIIEJIEHBI OCHOBHBIE HEJIOCTATKH
paboOThl TaKKUX MEPEKPBHITHH, MPEIJI0KEH BApHAHT MOBBIIMICHUS MPOYHOCTH H
HaJE)KHOCTH COOPHO-MOHOJUTHOTO TMEPEKPHITHS CO MIMOHOYHBIMH CTHIKAMH,
MIPENICTaBJICHBl PE3yJNbTaThl HCIBITAHUNA (QparMeHTa CcOOPHO-MOHOJUTHOTO
MEPEKPHITHS  C HOBBIM BApHUAHTOM IIMOHOYHOTO CTHIKA, CJAENaH BBIBOJ O
3¢ (HEKTUBHOCTH TPEIOKEHHBIX KOHCTPYKTUBHBIX PEIICHUH 10 YBEITUICHUIO
MPOYHOCTH H  HAJNEKHOCTH  COOPHO-MOHOJIMTHBIX  TEPEKPBITUH €O
IIMOHOYHBEIMU CTBIKAMH.

KiaroueBble ciioBa: COOpPHO-MOHOJHTHOE IIEPEKPBITHE, MIOHKA,
MHOTOIYCTOTHAS IJIUTA, IIMOHOYHBINA CTHIK.
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VARIANT OF KEYED JOINT OF PRECAST-MONOLITHIC SLAB

Abstract

This paper presents the analysis of prefabricated monolithic slabs
with keyway joints and the main disadvantages of such slabs. The article
describes variant of improving the strength and reliability of precast-
monolithic slab with keyway joints, presents the results of testing a fragment
of prefabricated monolithic slab with a new variant of keyed joint. The article
concluded the effectiveness of the proposed design solutions to increase the
strength and reliability of precast-monolithic slabs with keyway joints.

Keywords: prefabricated monolithic slab, bushing key, hollow-core
slabs, keyed joint.

B COBPEMEHHOM JAOMOCTPOCHUUN HU3BECTHA u HNPUMCHSCTCA
KOHCTPYKTHBHas CcucTeMa C IIJIOCKUMH C60pHO-MOHOJ’II/ITHBIMI/I
MNEPEKPBITUAMHA, BKIIOYAONIMMH MHOTOITYCTOTHBIC IUIMTBI, OIIUPArOIIUECS Ha
MOHOJIMTHEIE KEJI€300€TOHHEIE pureiin  mocpeacTBam OCTOHHBIX IIIOHOK.
Taxas CHUCTEMA noJjryuuiia pa3BUTHUC 6nar0aapﬂ HCIIOJIB30BAHUIO
CyIIIeCTByIOIIICﬁ MaT€pHuajJIbHO TEXHUYECKOH  0a3bl CTPOUTECIBCTBA H
OTCYTCTBHIO HCO6XOJII/IMOCTI/I B 3HAYUTCJIIBHBIX HW3MCHCHHAX B TCXHOJIOTHH
IIPON3BOJICTBA CGOpHHX 9JIEMEHTOB. MUHUMM3AIUSA MOHOJUTHBIX pa60T Ha
CTpOHTeJTBHOﬁ IUIOIAAKE  MO3BOJIMJIA MAKCHUMAJIBbHO  COKPAaTUTh  CPOK
CTPOUTECIILCTBA 1O CPAaBHECHUIO C  MOHOJIMTHBIM  JTOMOCTPOCHHEM, a
BO3MOXHOCTh MCHATH IIHUPUHY MOHOJUTHOTO PHUIC/IA MO3BOJIICT CO31aBaTh
IUIOCKHUE MEPCKPLITUA C YBECINYCHHBIMU MTPOJICTAMU B CPABHCHUU C CepHﬁHBIM
CTPOUTCIILCTBOM.

OHHaKO Y AAQHHBIX CHUCTEM HMECTCA CyHleCTBeHHLIﬁ HCIO0CTAaTOK HEC
HOSBOJ’IHIOHII/Iﬁ HCIOIL30BaTh B 00abiioM MacmTabe. CiabbIM  MeCTOM
C60pHO-MOHOHI/ITHOFO MEPEKPBITUA ABIACTCA LIITOHOYHBIA CTBIK, pa60Tanm1/H71
B YCJIOBUSX CJIOKHOI'O HaHpﬂ)KeHHO-,HC(l)OpMI/IpOBaHHOFO COCTOSHUS.
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BeroHHble  IIMOHKM  TMOJIBEPXKEHBI  CPe3y W MECTHOMY  H3JIOMY,
00yCIIOBICHHOMY MOMEHTaMH, BBI3BAHHBIMHU PAa3HOCTHIO JedopManuii miuT u
pureneil. C [eNbIO0 TOBBIMICHUS HAICKHOCTH K MHPOYHOCTH COOPHO-
MOHOJIUTHBIX TEPEKPBITUH CO LIMOHOYHBIMU CTBIKAMH pa3pabaThIBalOTCS
HOBBIC BAPUAHTHI Y3JIOB COMPSIKEHHSI MHOTOIYCTOTHOM TUTUTHI ¢ MOHOJIMTHBIM
JKeJIe300€ TOHHBIM PUTEIIEM.

B pabote cOOpPHO-MOHOJUTHOTO TIEPEKPBITHS CO IIMIIOHOYHBIMH
CTBHIKAMHU MOKHO BBIJICIUTH CIICAYIOIIUE OCOOCHHOCTH:

— HAJIMYKME PAcTopa, BO3HUKAIOIICTO B MHOTOIYCTOTHBIX IUIUTaX OT
Pa3HUIIBI B )KECTKOCTSX ILTUTHI M PUTEIIS;

— BJIMAHHUEC KECTKOCTHU Yy3Jia COIIPSKCHUA MHOI‘OHyCTOTHOﬁ IINIMTBI 1
MOHOJIMUTHOTO pUreis Ha Ae()OpMaTUBHOCTh TUCKA TIEPEKPBITHS;

— BO3MOXXHOCTb PabOThl BCEX MPOJIETHBIX KOHCTPYKIMHA B JBYX
B3aUMHO NEPICHANKYISIPHBIX TUIOCKOCTSIX.

B 3aBUCHMOCTH OT KOHCTPYKI[HH Y3JIbI COTPSDKEHUST MHOTOITYCTOTHOM
IUIMTBI C PUTEJIEM 3aBUCUT XapakTep pa0OThI BCEX JIIEMEHTOB COOPHO-
MOHOJIUTHOTO MEPEKPBITHS U HAJACKHOCTh BCEH KOHCTPYKTHUBHOM CHCTEMBI
3nanus. CyIIECTBYIOT Pa3iMYHbIC BapUAHTHl y3JIOB CThIKA MHOTOITYCTOTHOM
IUTATBHI C MOHOJIUTHBIM pureiem [1,2,3].

MIOHKA

TLn = | —
W’ £ |

E ¥ e
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PHTElb npogomeHas ~ WIHTA PRI,
apMaTypa

Pucynok 2. KoHCTpyKITust COOpHO-MOHOJIMTHOTO KapKaca MHOTO3TaXKHBIX 3JaHUI
cepun 51.020.1-7

B UYensabuHcko#l o00sacTH pacmpocTpaHEHHE TMONyYHia Cepus
b.1.020.1-7 [1], pa3paborannast mHcturyroM benHUUWC. B mnepexpbiTusx
9TOro Kapkaca COOpHBIE MHOTOITYCTOTHBIE IUTMTHI ONEPTHl HAa MOHOJIUTHBIC
HeCylIHe pHIelIH IIOCPEACTBOM OETOHHBIX INIMOHOK, BBHIIOJHEHHBIX Ha
BesimanHy 100 MM M BBIITyCKOB pa0odeil apMaTyphl IUIMTHI, 3aHKEPEHHBIX B
TEJI0O MOHOJMTHOTO pureist (puc. 1). COOpHbIE TUIMTHI pa3MeIleHb! siYeKaMu
00pa30BaHHBIMH HECYIIINMH H CBS3E€BBIMH PHUTEIISIMU.

ITpu apMUpOBaHNY MPOJIETHBIX 3JIEMEHTOB YUUTHIBACTCS PEaKTHBHBIN
pacrop, BO3HHMKAIOIIUH BCIEICTBHE OTPAHMUYCHUS M3TMOa OT ymopa IUINT B
Hecylue purenu. B pesympTare mpeamonaraeTcs BOSHUKHOBCHHE MOMEHTa
MPOTHUBOMONOKHOTO 3HAKa, KOTOPBI YMEHBIIAET NPOJECTHBI MOMEHT.
Bnusane pacmopa 0OOCHOBBIBAaeTCS pe3yabTaTaMH  IKCIIEPHMEHTAJIBHBIX
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JaHHBIX, T[IOJyYeHHBIX TP HUCHBITAaHWM (parMeHTa NEepeKpbITHS, B
COOTBETCTBHHM C KOTOPBIMHU 3HA4EHUs MPOru0oB u aedopmanuii 3HAUNTETHHO
MEHBIIIE paCYETHBIX, MOJYYeHHBIX 0e3 yueTa pacmopa [1].

OnHaKo yMEHBIIEHHE MPOJIETHBIX MOMEHTOB 3a CUET Pacropa HOCHT
BPEMEHHBIN XapakTep [4], T.K. B CBSA3U ¢ HEYIPYTHUMHU AehopMaIusiMu OETOHa,
MNOJATINBOCTBIO OMOPHBIX Y3JIOB, a4 TAK)KE pElaKcaluil apMaTyphl, YCHIIHE
pacropa co BPEMEHEM YMEHBINAETCA, YTO BEAET K YBEIWYECHUIO MPOJIETHOTO
MOMEHTAa, 4TO 3aTPyAHSAET y4eT pacropa B pacueTe apMUPOBaHUS IIJIUT.

BBuagy TOro, 4Yro IIMOHOYHBIA CTHIK COOPHO-MOHOJUTHOTO
HNEePeKPBITHs SABISETCA YHNPYrONOAATIMBBIM, TO €CTh HMEET HEHYJEBYIO
JKECTKOCTh, BO3HHKAET HEOOXOJMMOCTh YCTAaHOBKM paboueil apMmarypbl s
BOCTIPHSTHSL OTIOPHOTO MOMEHTA, BO3HUKAIOIIETO MO OMOPHBIM TOpIaM ILIHT,
YTO OTCYTCTBYET B OOJIBIIMHCTBE M3BECTHBIX BapHAHTAX IIMTOHOYHBIX Y3JIOB
[1,2]. B Oemopycckoil cepuM MNPEAyCMOTPEHBI  BBITYCKH  HIDKHEH
NpeBapUTEIbHO HANpSraéMoW apMmarypsl IDIMT, YTO HE 00ecrednBacT
apMUPOBaHMs MIIMOHOYHOTO CTHIKA, TAK KaK PACTSIHYTBIM OKa3bIBA€TCS BEPXHEE
cedeHHe, K TOMY JKE€ YMEHBIIEHHE KOTMYECTBA CTPEXKHEN C MPeJBAPUTENILHBIM
HaNpsDKEHUEM yXyAIIaeT IPOYHOCTHBIE MOKA3aTEH TUINT.

Ilo skcnepUMEHTaIBHBIM JaHHBIM, MoiydeHHbIM [IHMOII xunnma,
3aHUMAIOIETOCsS  MCCIIEIOBaHMEM  KOHTAKTHBIX  CTBIKOB  COOpHBIX
MHOTOITyCTOTHBIX IIMT W MOHOJNUTHBIX CTEH, apMaTypa IIINOHOK He
BKJIIOYAaeTCsl B pabOTy H3-3a OTCYTCTBHSI COBMECTHOH pabOTHI LIMOHOK C
mwIuToi nepekpbitust [5]. s BKIFOUCHHUsST B pabOTy TMEPEKPBITHS apMaTyphl
y31a CONpPSDKEHHWsT MHOTOIYCTOTHOW IUIMTBI M MOHOJMTHOTO  pHUTEN,
HEo0X0MMO 00ecleunTh €€ JKECTKYIO 3a/leJIKy KaK B TeJIO0 MHOTOITyCTOTHOM
IUIATBI TAK U B TEJI0O MOHOJIUTHOTO PUTEIIS.

W3BecTHBI BapHaHTHI MIMOHOYHBIX CTBIKOB MHOTOIYCTOTHBIX ILIUT H
MOHOJIMTHBIX pUTeJieH, YOBIETBOPSIOMIKX 3TOMY ycioBuIo [2,3]. OaHako s
o0ecrieueHns]  TEXHOJIOTHYECKOH BO3MOXKHOCTHM ~ apMHPOBAHMS  IIITOHOK
HE0OX0/IMMO YAAJINUTh YacTh BEPXHEH ITOJIKH IJIMTHI HaJ LITOHKOH (puc.2), 4To
YMEHBIINT IUION[A[b ONHPAHUS IUIUTHI HA PUTEIb 0 CPEACTBAM IIITOHKH.
Kpome TOro ycTpoHCTBO BBIIYCKM HUXHEW apMmaTypbl IUIMTHl B BUIE NETIU
MPEACTaBISETCS COO0M TEXHUYECKH CIOKHYIO 3a/1ady.

1

EBITYCEM apMaTyphl B BHIE MTeTaeH

3armymKa r{aa B HATyCTOTHOM 2acTH IINIHTEL
AL, !
NNTE 7 uv wlgﬁp
LN 7 > JL i.
IPMATYPA HIAHTEL gpuatypa  purens fTa apMaTypa IIHTLI MIIOHEA
purens )

!

Pucynok 2. Y3en conpseHUss MHOIOITYCTOTHOM IUIUTBI ¢ MOHOJIUTHBIM PUreIeM 110
nareHTy RU 417528
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Kpome MoOMeHTa B HIMOHOYHOM CTHIKE MHOTOITYCTOTHOH IUIUTHI C
MOHOJIUTHBIM pPHIEJIEM BO3HHKACT 3HAYUTEIBHOE IONEPEYHOE YCHIIHE,
cpe3arolee HEapMHPOBAaHHYIO IIMOHKY. /I BOCHPHATHSA MONEPEYHOTO
ycunsi He0OX0MMa YCTaHOBKA ITOTIEPEYHON apMaTyphl.

W3 Bblmie CKa3aHHOTO CIEAYIOT, 4YTO HAJEKHOCTh COOpHO-
MOHOJIUTHOTO MEPEKPBITHA CO IIIMOHOYHBIMH CTBIKAMH OOECIICYHMBACTCS B
MEPBYI0 OYEepenb MPOYHOCTBIO M HAJEKHOCTBIO HIMOHOYHOTO CTBIKA. JIIIst
TOBBIIIEHUS HECylIeHd CIOCOOHOCTH COOPHO-MOHOJIMTHBIX HEPEKPBITHH CO
IIMOHOYHBIMU CTBHIKAMH OBIJI MPEAJIOKEH HOBBIM BapHaHT y3J7la COIPSIKEHUS
MHOTOITYCTOTHOH IUIUTHI C MOHOJIMTHBIM PHUI'€JIEM, OTJIMYAIOIIETO OT aHaJIOTOB
[1,2] HampmumeMm KapKkacoB B OIOPHBIX TOPLAX MHOTOIYCTOTHBIX ILJIHT,
MMEIOIINX BBIIYCKH MPOJOJBHONW apMaTypbl, KOTOPHIE 3aaHKEPUBAIOTCS B
MOHOIIUTHOH Kelle300eTOHHBIH purens (puc. 3).

Jarmymea
Tonepeawwie crepxan | MuoronycroTHas
YCTAHABIHBAIOTCH IPH MOHTaXE | / & nnMTa
1 e |1;4 Tt | 1 5 :
R (YT -
[EEEE S = == =yaramE
Brumyckn /' Jononnwrensune | ! Cepuiinoe
TMPOAOTEHOH APMATYPLD KapKack APMHAPOEAHRAE TTHTEL

Pucynok 3. MHOTOITyCTOTHAS TUTUTA C YCTAHOBKOW JIOTIOTHUTENEHBIX KapKacoB

brnarogaps 3akperuieHHMI0O B MOHOJIMUTHOM pHreNie  BBIITYCKOB
MIPOJOJBLHON apMaTypbl KapKacoB MHOTOIYCTOTHBIX IUIUT CO3/Aa€TCsl CUCTEMA,
paboTarorast B 1ByX B3aUMHO MEPICHANKYJISPHBIX HAMPABICHUSIX, & KIMECHHO:
B IUIOCKOCTH pabOTBl MOHOJMTHOTO pUTeNsl W IUIOCKOCTH paboThI
MHOTOILYCTOTHOM IuThl. I[Ipy nelicTBUM BEPTUKAIBHOM HAarpy3Ku B OIIOPHBIX
30HaX MHOTOITYCTOTHBIX TUITMT BO3HUKAIOT OTPHUIIATEIHHBIE MOMEHTHI, KOTOPHIE
YMEHBIIIAIOT 3HAYCHUE MTPOJIETHBIX MOMEHTOB B MHOTOIYCTOTHBIX ITUTAX, YTO
MPUBOJIUT K CHMKCHMIO HAMPSDKEHUS B UX CEUEHUSX W YBEJIMUEHHUIO Hecyulei
CcrocoOHOCTH TepeKkpbITHsa. OMOPHBIE MOMEHT B MHOTOITYCTOTHOW ILIHTE
BOCIPUHUMAETCSl BBIIYCKAMH BEpXHEH MPOJOJbHOM apMarypbl KapKacoB
IUIUTBI, TONEPEYHOE YCWIHE BOCHPUHHUMAETCS IIOMEPEYHON apMarypoil
KapKacoB, 4YTO 0OeCleYrMBaeT IPOYHOCTh BEpXHEH TOJKU CcOOpHOU
MHOTOIYCTOTHOH IUIMTHI HA OTPBIB U NPENATCTBYET CPE3Y ILUIOHKH.

Js ipoBepku 3((HEKTUBHOCTH KOHCTPYKTHUBHOTO PEIICHUS HOBOTO
BapuaHTa mmoHoyHoro cteika NCAU ®I'BOY BITO «MI'TY um. I''M. Hocosa
OBLITM POBEICHBI UCTIBITAHUS (PArMEHTOB COOPHO-MOHOJIUTHBIX TIEPEKPBHITUH,
C HOBBIM BapHaHTOM IIIIOHOYHOTO CTHIKa. PparMeHT COOPHO-MOHOIUTHOTO
MEPEKPHITHS. C HOBBIM BapHAaHTOM MIIIOHOYHOTO CTHIKA IIPEACTABISII COOOMH
MHOTOMyCcTOTHYIO TuUTy [1K72.15-5ATIV, BRIMOMHEHHYIO TT0 cepuu 1.241-1
B.37, ONEpPTY0O Ha MOHOJIUTHBIH J>KEJIIC300CTOHHBIA PUTEIHh IO CPEICTBOM

253



OCTOHHBIX IIITOHOK, BBINOJHEHHONW Ha riayouny 100 mm. IlepBriii oGpasers
(dparmMenTa cOOPHO-MOHOJIUTHOTO TIEPEKPHITHS IUIUTHI OBLT BBITOJIHEH O€3
BBIITYCKOB apMaTyphl KapKacoOB IUIMTHI, BTOPOH OOpa3el ¢ BBITyCKAMH.
WcnpiTannus nepeKphITHS BBIIIOIHIOCh BEPTUKAIBHON HArpy3Ko#, 0 ypOBHS
KOHTPOJIbHOW Harpy3Kd, COOTBETCTBYIOIIEH pacueTHOH IO TIEpBOMY H
BTOpOoMYy TpenensHoMy coctostamio (ql =8,0 xIla [800kxI['c/M2], g2 =6,3 klla
[630 x['c/M2]), u pa3pymraromeld Harpy3ku, ompezaensemoit cormacio 'OCT
8829-94 nns mepBoro cmywas paspymenus (qp=800x1,6=1280 krc/m2).
Harpy3ka mnpukiagsiBajgach IMOAITAlHO CTYNEHSAMH, Kaxaas W3 KOTOPBIX
cocraBiasa 0,05 or xoHTpoipHOW Harpysku. [lo koHumam oOpasua ObUTH
YCTQHOBJICHBI ~ IIAPHUPHBIC JIMHEHHBIC OMOPBI, OJHA U3  KOTOPBIX
HEMOJBIDKHOM, a Jpyras — TIO/BH)KHAs, JOIyCKAIOLIas IIepeMelleHue
u3genus BIONb mpojera. Cxema paccTaHOBKH HPUOOPOB TpEACTaBICHA HA
puc. 4.

Paspymienne mepBoro obpasna (0e3 apMHUPOBaHWS) MPOHU3OILIO OT
cpeza mioHKH mnpu Harpyske 980,67 kre/mM? , uro cocraBmno 76,6% ot
pacdeTHOW paspymraromieil Harpy3ku. [Ipu 3ToM B mporiecce 3arpykKeHus He
ObLIO BBISBIIEHO pocTa Aedopmaliuii 1 00pazoBaHus TpeluH (puc.5).
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Pucynok 4. PacctanoBka mpubopos

Paspymenne Broporo odpasia MpoH30ILI0 B CEpeMHE MpojeTa OT
JIOCTHXKEHUsT B pabodell apMaType IUIMTBI HalpsKEHUH, COOTBETCTBYIOLIMX
npejeny TeKydecTH cTand. Paspymmaromas Harpyska coctaBmma 1580 kr/m?,
yTo coctaBmino 123,4 % ot pacuerHOW paspymraromiedl Harpysku. lllnpuna
PaCKpBITHS TPEIIWH Ha MOMEHT Pa3pyIICHUS B 30HE CThIKA He mpeBbicrna 0,05
MM.

PesynpraThl MCHBITaHMH — TMOKa3anM, 4YTO COOPHO-MOHOJIMTHOE
MEpEeKPBITHE CO IIITOHOYHBIMHM CTHIKAMU 0O€3 YCTaHOBKM apMaTryphbl B y3ie
CTBIKa HE COOTBETCTBYET TPEOOBAaHUSIM HOPMAaTHUBHBIX JIOKYMEHTOB (B TOM
yucne CHull 2.03.01-84*, T'OCT 8829-94). Paspymienne nepekpbITHs
MPOUCXOJUT BCJIEJNCTBUE Cpe3a INMOHKH. [Ipu yCTaHOBKE NOMOJHHUTEIBHBIX
KapKacoB B MHOTOIIYCTOTHBIC IUTUTHI OOECIIEYMBAECTCS COBMECTHash paboTa
IUTUTHL U purens. Pa3pyiienne mpoucxoauT B MpoJieTe MIUThL. Takum oOpa3zom
MOXHO CHeNaTh BBIBOJ 00 yBENWYEHHS NPOYHOCTH W  HAAEKHOCTH
MEPEKPBITHS TP YCTPOICTBE  BBIMYCKOB  INPOAOIBHOM  apMaTypsl
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YHUBEPCAJIbBHASI COCTABHASI CBOPHO-MOHOJINTHAS CBAS
MOBBIILEHHONW HECYIIENA CIOCOBHOCTHU U CIOCOB EE
BBITTOJTHEHU SI

AHHOTALUA

B nanHOM cTaTbe NPUBOJUTCS ONMCAHME KOHCTPYKTUBHOI'O PELICHHUS
COOPHO-MOHOJINTHOH COCTAaBHOW CBaW, IMO3BOJIAIONIAS B JIIOOBIX TPYHTOBBIX
YCIOBHAX U3rOTAaBIMBAaTh 10 €AMHOM TEXHOJOTMM CBal C HIMPOKHM
JIMana3oHOM HeCyIeH CIIoCOOHOCTH.

KiroueBble ci10Ba: TUIUPYIOIIUN U PSJOBBIE CBAWHBIE 3JEMEHTSHI,
Hampasjfomas TpyOa, LEMEHTHO-TJIMHUCTAs KOMIIO3MLUS, IIEMEHTHO-
necuaHblil pacTBOP.
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UNIVERSAL COMPOSITE PRECAST-MONOLITHIC PILE WITH
INCREASED CARRYING CAPACITY AND WAY OF ITS
PRODUCTION

Abstract

This article describes the design solution prefabricated monolithic
composite piles, allowing in all soil conditions to produce a single technology
for a wide range of pile bearing capacity.
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CpaiiHple (yHIAMEHTBI B OTCUSCTBCHHOW M 3apyOE)KHOW IMPaKTHKE
(yHIaMEHTOCTPOCHHSI HaXOAAT BCE Ooiblliee MPUMEHEHHE, ITOCKOJIbKY OHH B
OOJIBIIMHCTBE CIIydaeB SBISIOTCS Oojiee 3(P(PEKTUBHBIMU IO CPaBHEHMIO C
IpyruMu  BupamMu  ¢yHaamMeHToB. OCHOBHBIMH 3JIEMEHTaMH  CBaifHBIX
(hyHIaMEHTOB, 00€CHEeUMBAIOIIMMU HX HECYIIYI0 CIOCOOHOCTB, SIBIAIOTCA
CBaW, KOTOPBIE MOTYT pa3iIM4yaTrbCsi IO KOHCTPYKTUBHOMY HCIIOJHEHHUIO,
Martepuany, crnoco0y H3rOTOBIEHUS H T.A. [IpM HM3rOTOBIEHWH CBAWHBIX
(hyHIAaMEHTOB CpelM BCEr0 MHOT000pa3usi CBal NMpEeANouTeHHE CTPOUTENeH
qamie BCero OTHAaéTcs COOPHBIM 3a0MBHBIM JKEJIe300€TOHHBIM CBasM, Cpelu
KOTOPBIX HamOONbIIEe PaCIpPOCTPAHEHHE IOJIYYWIH TNPU3MATUYECKHE CBau
KBaJIpaTHOTO cedeHusl. Takue cBau U3roTaBIuBaOT IiauHON oT 3,0 1o 20,0 M u
pasmepamu nonepeuHsix ceueHuit ot 200%200 1o 400%400 mMM.

Hecymass crmocoOHOCTh TO TPYyHTY BHCSYHMX  NPU3MATHYECKUX
COOpHBIX KeJIe300€TOHHBIX CBal, PabOTAIOMIMX HA COKUMAIOLIYI0 Harpysky,
CKJIaJbIBA€TCSI U3 CONPOTUBICHUN TPYHTOB OCHOBaHMI MOJ HMXKHHM KOHIIOM
cBam u Ha e€¢ OokoBoW moBepxHOCTH [l]. CiemoBaTenbHO, TOBBIIICHHE
HECYIIeH CoCOOHOCTH TaKOH CBaW MOXET OBITh JOCTUTHYTO YBEIIMICHHUEM €&
JUTMHBI U TUTOIIAaIN TIONepedHoro cedeHns. OHaKO yBeIMYeHNEe JUIMHBI CBal U
e€ TONepeYHOro CEYEHHUs] COMPOBOXKIACTCS IMOSBICHHEM psla HETaTHBHBIX
00CTOATENBCTB:

- YBEIMYHMBAETCS CJIOKHOCTh M3TOTOBICHUS JUIMHHOMEPHBIX CBail Ha
3aBogax JKBU, mockonbky noTtpeOyercs (GopMoBOUHOE 00OpyHOBaHHE U
MPOMApPOYHbIE KaMepbl C COOTBETCTBYIOIIUMM JUIMHE CBall JIMHEHHBIMU
pasmepamu;
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- C YBEJIMYECHHEM JUIMHBI CBall yBEJIMYMBAIOTCS PACTATHBAIOIIME U
n3rubaromye Harpy3KH, BOSHUKAIOIIHNE TIPH HOAbEME CBail B TOPH30HTAIFHOM
MOJIOXKECHUN B TPOIIECCE BBHIMIOJIHEHUS MOTPY30YHO-Pa3Tpy309HBIX padoT, Ipu
TPaHCIOPTHPOBAaHUH CBal, a TaKkKe NpH MoabEMe cBaW Ha Komép. s
MPEIOTBPAIICHUS TTOJIOMOK CBal OT 3THX Harpy30K IPUXOAUTCS YBETUINBATH
pa3Mephl CeYCeHUs CBail M BBINOJHATH JIOTIONHUTEIHHOE apMUPOBAHUE CTBOJIA
CBay, B TOM YHCJIE C IPEIBAPUTEIHLHBIM HAIIPSDKEHIEM apMaTyPEI;

- yBeJIMYEHHE TabapuTOB COOPHBIX KEJIe300€TOHHBIX CBAil NPUBOANUT
K BO3pacTaHMIO MX BECa, YTO BHI3BIBACT HEOOXOIMUMOCTh HCIIOIb30BAHUS TPH
yIapHOM TOTPYXKEHHUU CBail B TPYHTOBOE OCHOBaHHE JOPOrOCTOSAIIErO
cBacOOTHOTO 000PYIOBAHMUS C MOBBIIICHHON SHEPTUCH ynapa.

Ilpu morpyxeHun COOPHOI KEIe300€TOHHON CBaM B TPYHTOBOE
OCHOBAaHHE CONPOTHUBJIICHHE TPyHTa €€ MOTPY)KCHHIO BO3pacTaeT Io Mepe
3armyOneHns cBaw. Ha HadanpHOW CTaguMl TMOTPYKCHHUS IMPeoOIanaroinM
SBIISICTCS CONPOTHUBIICHHUE TPYHTA IO/ HIDKHUM KOHIIOM CBaH, B TO BpeMs Kak
COIIPOTHBIICHHE TI0 € OOKOBBIM MOBEPXHOCTSAM HE3HAUHTENBHO. [IpomeHTHOE
COOTHOIIICHNE 3HAYCHUH OJTHX CONPOTHBICHWH Ha HAYaJIbHOM cTaguu
nmorpyxeHust cocrtapiasieT npuMmepHo 70:30. ITo mepe 3armyOneHUS cBau
wiomaab e OOKOBBIX IOBEPXHOCTEH, KOHTaKTHUPYIOIIUX C TPYHTOM,
BO3PACTaeT M COOTBETCTBEHHO YBEIMYHMBAETCS CONPOTUBICHUE IMOTPYKEHUIO
ceau. C yBenwueHWEM TJIyOMHBI 3ajJeraHWs TPYHTOB MPOHCXOIAUT HX
€CTECTBEHHOE YIUIOTHEHHE, YTO BBI3BIBAET JOIOIHUTEIHFHOE CONPOTHBICHHE
MOTPY)KEHUIO KaK MOJ HIDKHMM KOHI[OM IIOTPYXXaeMoil cBaW, Tak U Mo &
OokoBoii moBepxHOCTH. Ha KOHEUHOHW cTaAMM TOTPYKEHUS COOPHBIX
JKeNe300eTOHHBIX CBail MPeoONaNalomuM YXKe SBISCTCS COMPOTHBICHHE
rpyHTa 1O OOKOBOH TOBEPXHOCTH ¥  IIPOIEHTHOE COOTHOIICHHE
COTIPOTHUBIICHUHA TPYHTA y JUIMHHOMEPHBIX cBail (16 u Oojee METPOB) Temephb
MOJXKET cocTaBiATh npumepHo 30:70.

C yBenmueHHeM TITyOWHBI TIOTPYKECHUS CBaW COMPOTHUBIICHUE IPYHTa
HOTPY’KEHUIO NOCTOSIHHO BO3PACcTaeT, YTO BBI3BIBAET 3aMEAJICHUE CKOPOCTH U
YBEJIMYEHHE BPEMEHU NOTPYXeHHsA. 11 mpeomosieHus BO3PACTArOIINX CHII
COTIPOTHBIICHHUSI TIOCTOSTHHO MPHUXOAWTCS yBEIMYUBATh DHEPTHIO yJapa
MOJIOTa, YTO COIIPOBOXKAAETCS POCTOM CXKHMMAIOMIMX HANpsHKEHHH B CBae,
MaKCHUMaJbHBIE 3HAYEHHS KOTOPBIX JOCTHTAIOTCA B €€ TOJOBHOW YacTH.
BennuuHbl 3THX HampsHKEHHH HE MOTYT INPEBBIIATH MPEENbl MPOYHOCTH
MaTepHana cBail, IOCKOJIbKY B IPOTUBHOM CIIydae MPOU30iaET e€ pa3pylieHue
U TOrpy3uTh CBAl [0 MHPOEKTHOH OTMeTKH He yjaactcs. [loatomy s
M3TOTOBJICHUS JUIMHHOMEPHBIX CBAail MCIIOJIB3YIOT BHICOKONPOYHBIC OCTOHBI, a
TaKXKe apMHUPYIOT METAIMYECKHMMM CETKaMH TOJIOBHBIE YacTH CBai, 4TO
TaKXKe MOBBIIIAET UX CTOUMOCTb.

C yuéroM TIpOBeNEHHOrO0 aHalM3a HEIOCTATKOB  COOPHBIX
JKene300eTOHHBIX UTMHHOMEPHBIX CBail aBTOpaMH CTaThM OblIa IIOCTaBJIICHA
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3a7a4a pa3pabOTKH HOBOTO KOHCTPYKTHBHOTO pPELICHUSI CBaW, KOTOpOE Obl
OTBEYAJIO CIICAYIONIMM TPeOOBAHUSAM:

1. Ha cmaouu uzeomosnenus na 3agooe JKbU

- IMETh HeOOJIBIIHE Pa3MepHI B BEC, OBITh IIPOCTHIM B H3TOTOBJICHUN;,

- BEITIOJTHATHCS U3 HU3KOMAapOYHBIX OETOHOB;

- collepKaTb MUHAMAaJIbHOE KOJIMIECTBO HEHANIPSATaeMON apMaTypEhI.

2. Ha cmaoduu 8binoiHeHus nocpy304HO-paszepy304HbiX pabom

- obecrieunBaTh 0e31eeKTHYIO OTPY3KY M Pasrpy3Ky CBal JIIOOBIM
BUJIOM TIOTPY304YHOT'0 000PYIOBaHHsI MaJIOH IPy30HOABEMHOCTH;

- obecrie4rBaTh TPAHCIOPTUPOBAHHUE JIEMEHTOB CBail JIIOOBIM BHIOM
TPaHCIIOPTa, B TOM YHCJIe aBTOMOOMIISIMH MaJIOH rPpy30NOABEMHOCTH;

3. Ha cmaduu wuseomosnenus ceauHoeo  QyHOameHma Ha
CMpoumenbHoll nioujaoke

- BBIONHATH CBaW JHO00I TpeOyeMoll ATMHBI C WCIIONBb30BaHHEM
€IMHOW TEXHOJIOTHH X U3TOTOBJICHUS;

- TpPUMEHATH IS W3TOTOBJICHUS CBall CTaHAapTHBIC, IMTHPOKO
HCIIONIb3YEMBIE TIPH IPON3BOICTBE CBAWHBIX pabOT MAIIMHBI M MEXaHU3MBI,

- ofecneymBaTh TPH HW3TOTOBJICHWH CBAall COKpAIICHHE CPOKOB H
TPYIOEMKOCTH, & TAKIKE JI0JIN MCIOJIb30BAHUS PYUYHOTO TPY/a;

- UMeTh Ooyiee HU3KUE MOKa3aTeId CTOMMOCTH IO CPAaBHEHHIO CO
CBasIMHU JIPYyTHX KOHCTPYKIIMH.

4. Ha cmaduu sxcniyamayuu c8ano2o hyHoamenma

- ofecrmeunBath JHOOYI0 TpeOYEeMyK HECYI[yI0 CIIOCOOHOCTH
CBaifHOTO (yHIIaMEHTa;

- o0ecreunBaTh BO3MOXKHOCTH OJKCIDTyaTanmud (yHIaMEHTa B
YCIIOBHSAX BO3JCHCTBUS KaK BEPTUKAIBHBIX, TAK ¥ TOPH30HTAIBHBIX HATPY30K.

C yuéroM chopMyTUpOBaHHEIX TpeOOBaHUII OBUIO pa3paboTaHO
HOBO€ KOHCTPYKTMBHOE pECIICHHE YHUBEPCAIFHOW COCTaBHOW COOpHO-
MOHOIIUTHOH CBaH, a TaK)Ke CII0CO0 €€ M3rOTOBJICHUS.

[Ipeanaraemast cBas COCTOMT H3 OJHOTO JIHMIUPYIOIIEro |
HECKOJIbKUX PSIJIOBBIX COOPHBIX OCTOHHBIX CBAaHBIX JJIEMEHTOB OJMHAKOBOM
qmHbel (puc. 1). Kaxnaerid U3 3THX 3JI€MEHTOB MPEACTaBIsET CO00i Temo
MUIHHIPUYECKON (OpMBI, Tiepexoisiiee B yceu€HHbIH KoHyc. COOTHOIIEHUE
10 JJIMHE LWJIMHJPUYECKON U KOHUYECKOW YyacTel CBaHBIX 3JIEMEHTOB MOXKET
cocraBmate oT 2:3 mo 1:5. CooTHomeHWE AWAMETPOB YCEYEHHBIX
KOHYCO0Opa3HBIX yacTeil MoxeT ObITh 1:2,5 y mumupytomux u 1:2 y psgoBbIx
CBalHBIX JIEMEHTOB. /lMaMeTphl HWIMHIPUYECKUX YacTed JIHIUPYIOLIEro |
PSIOBBIX CBAHBIX JIEMEHTOB BBITIOJIHSIOTCS OAMHAKOBBIMH.

Otiuyme JUANPYIOUIETO CBAiHOTO 3JIEMEHTa OT PSIOBBIX CBAfHBIX
JJIEMEHTOB 3aKJIIOYAeTCS B TOM, YTO JIMIUPYIOIIMH 3JIEMEHT COJACPKHT
BBICTYIAIOIIYIO M3 €r0 LWJIMHAPUYECKOH 4YacTH TpyOy, pacroyioKEeHHYIO I10
HEHTPY TOPIeBOH moBepXHOCTH. OCh TPyOBI COBMAAAET C BEPTUKAIBHOM OCBIO
JJIeMEHTa, €€ HapyXXHBIH IUaMeTp paBeH ITOJIOBHHE MEHBIIETO IHaMeTpa
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KOHYCOOOpa3HOW YacTH JUAUPYIOIIECIO JJIEMEHTa, a JUIMHA TPYOBl paBHA
JUIMHE JHIUPYIOIIEro 3iaeMeHTa. TpyOa MpoOYHO 3aMOHOJIMYMBACTCS B Tele
OETOHHOTO JIWJMPYIOLIETO JIEMEHTA MPH €0 U3rOTOBJICHHUH, IIPH 3TOM JIHHA
BBICTYTIAIONICH HAPYXKY M3 Tella AIIEeMEeHTa e€ YaCcTH MOXKeT ObITh paBHOH 40%
oT oOmeld amuHBl TpyOBl. B BEICTymaromieil u3 sneMeHTa TpyOe BBIOJHEHO
CTPOIMOBOYHOE OTBEPCTHE, MpEJHA3HAYEHHOE ISl CTPOMOBKUA M MOAbEMA B
BEPTHKAJIHHOM TOJIOKCHUH JIHUPYIOIIETO IIEMEHTA.

D2

fo—o e -

D4
|-

Puc. 1 Jlumupytrommuii (4) u psnoBoii (b) cBaitHble OETOHHBIC JJIEMEHTBI:

1 — IUOUpYIOMWKUI SIEMEHT; 2 — PAIOBOU 3JIEMEHT; 3 — HMIIMHIPUIECKUE YaCTH
3IIEMEHTOB; 4 — KOHMYECKUE YacTH JIEMEHTOB; 5 — Metaimmdeckas Tpyoa; 6 —
CTPOTIOBOYHOE OTBEPCTHE; 7 — IITHHAPHYESCKUN BEPTHKAIBHBINA KaHal; 8§ — MOHTaXHAs
MeTIIs

PsimoBbie cOOpHBIE CBaifHBIE 3JIEMEHTHI BBITIOHSIIOTCS CO CKBO3HBIMH
UWIMHIPUYECKUMU KaHajdaMH, HpPOXOJSIIMMHU uepe3 BCE Telo 3JIEMEHTa.
Kanasnpl BEINOTHSIOTCS IPU U3TOTOBJIEHUHU 3JIEMEHTOB, OCh KaHalla COBMAJAET
C BEPTUKAJILHOM OCBIO 3JleMeHTa. PsjioBble CBaliHbIE RJIEMEHTHI TaKKe UMEIOT
MOHTa)KHBIE TETIH, Pa3MEIIEHHbIE HAa OTKPBITOW TOPLEBOW MOBEPXHOCTH
UIMHAPUYCCKON YaCTH MO0 00EUM CTOPOHAM OT OTBEPCTHS CKBO3HOTO KaHaa.

KoHCcTpykTHBHOE pelieHre TUAUPYIOMIET0 M PSAIOBBIX CBaHHBIX
9JIEMEHTOB, JJIMHA KOTOPBIX MOXET coctaBisath 1,0-1,5 M, mo3Boiser
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M3rOTOBUTh WX Ha JoOoMm 3aBope JKBU. [Insg W3roToBNIEHHUS SIEMEHTOB
MOXKET OBITh UCTOJBb30BaHa OeToHHas cMech M 200, mpu 3TOM apMHUPOBAHHS
aieMeHTOB He TpebyeTca. [lombéM CBalHBIX 3JIEMEHTOB, BEC KOTOPBIX IpH
JIAaHHOW JyTMHE He OyJeT mpeBbimath 1,0 T, OCYImIeCTBIACTCS B BEPTUKATLHOM
[IOJIO)KEHUHU, TPAHCIOPTUPOBAHUE JJEMEHTOB MOXET IPOM3BOAMUTHCA B
TOPM30HTAIFHOM TIOJIOKEHUH JIFOOBIM BHIIOM TPAHCIIOPTA.

M3rorosnenune cBau npeagaraéMoil KOHCTPYKIUU [TPOU3BOIUTCS B
CIeAyIoUle TeXHOJIOTu4eckoil mocnemoBaTenbHocTH (puc. 2). Ha 3apanee
CIUIAHMPOBAHHOW CTPOUTENIBHON IUIONIAJIKE, B COOTBETCTBUU C IMPOEKTHBIM
pacrloio)XeHUeM CBau, B TPYHTOBOM OCHOBaHUHM BBIOYPUBAETCS CKBaXKMHA
TpeOyeMoil TIyOMHBI W Jauamerpa. B ycThe CKBa)KMHBI YCTaHaBJIMBAECTCS
MeTajuIn4eckass BOPOHKA, dYepe3 KOTOPYI0 CKBaXHMHA JO CaMoOro Bepxa
3alOJHSAETCS  JKUAKOM  LEMEHTHO-TJIMHUCTOW  KOMIIO3UIMEN  3apaHee
MOJOOPaHHOTO COCTaBa. JTO TO3BOISET MPEJOTBPATUTH OOPYIICHHE CTEHOK
CKB&)KMHBI IPY U3TOTOBJIEHUH CBal U OJHOBPEMEHHO IMPOU3BECTU HACBILIEHUE
TPYHTOYKPEIUIAIOIEH KOMIO3ULMEN TpyHTa BOKPYI CKBaXHHbl M IOJ €€
HWKHUM OCHOBaHUEM. 3aT€M MOHTAKHBIM KPAaHOM IPOU3BOJUTCS MOABEM U
YCTaHOBKA JUAUPYIOIIETO CBAMHOIO 3JIEMEHTa B YCThE CKBAXKUHBI, AUAMETP
KOTOpPOW paBeH MM HEMHOI'O MPEBBINIACT AUAMETP HIKHEH KOHYcOOOpa3Hoil
yacTu dneMeHTa. Ha BelcTynarommii U3 TopLa LMIMHAPUYECKOW YacTH
JUJUPYIOIIEro 3JIEMEHTa KOHel| TpyObl HaJeBaeTcs HallpaBisioias Tpyoa,
BHYTPEHHHUI TUaMeTp KOTOpOH Ha 3-5 MM IpeBbIACT HapYKHBIH JHAMETP
TpyOBbI CBaHOIO 3JIEMEHTA, a JJIMHA PUMEPHO PaBHA IIyOWHE MPOOYpEeHHON
ckBaxxuHbI. Hampasnsromas Tpy6a MOXXeT ObITh KaKk METaIMYECKOH, Tak U
MOJIMMEPHOM, HallpUMep NoJaunponuwieHoBod. Ha nepuoa u3rotosieHus: cBau
Ha CTPOWIUIOIIAAKE 3Ta Tpyda BBIMONHICT (DYHKIMIO HANpPaBITIONICH,
obecrieunBaromeil TpeOyeMyl0 COOCHOCTH BCEX IOTPYKAaeMBIX CBaiHBIX
3JIEMEHTOB. B mocienyronuil skciyaTalMOHHBIA MEpUOJ HamlpaBisioLias
TpyOa Oymer paboTaTeh Kak apMHPYIOMIHHA 3JIEMEHT, BOCIPHHUMAIOIIHN
pacTsAruBaroIIe W HM3rudarollye Harpy3kd Ha cBaro. B 3aBucHMMOCTH OT
JUIMHBl CBaW HaIpaBifdiomas Tpyba MOXeT OBITh Kak IeNbHOH, Tak u
COCTaBHOH M3 HECKOJIBKUX TPYO.
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Puc. 2 TexHonornueckas mocie10BaTeNbHOCTh H3TOTOBICHUS
COCTaBHO# COOPHO-MOHOJIUTHO# CBau:

1 — BeIOypHBaHUE CKBaKUHBI; 2 — 3aII0JTHEHHE CKBKHHBI IIEMEHTHO-TIIMHUCTOH
KOMITIO3UIIMEH; 3 — YCTaHOBKA B yCThe CKBaYKUHBI JINAUPYIOIIETO CBAHOTO 3JIEMEHTA;
4 — Hacazika Ha TpyOy JIMIUPYIOIIETr0 CBAHHOTO IEMEHTA HAIPaBIIAOIIEH TPYOBI;

5 — morpyxeHue JINIUPYIONIET0 CBAfHOTO 3IeMEHTa B IPOEKTHOE TTOJI0KEHHE;

6 — 3a;TMBKa B CKBayKHHY TTOPIMH IIEMEHTHO-TIECIaHOTO PACTBOPa; 7 — yCTAaHOBKA B
YCThE CKBaXXHHBI PSIIOBOTO CBAHOTO JIEMEHTA; 8 — HOTPYXKEHHE PSATOBOTO CBAfHOTO
3JIEMEHTA B )KUAKUH [IEeMEHTHO-IIECUAHbIA pacTBOP; 9 - 3aJIMBKA B CKBAXKHHY
OuepeHON NOPLUH IEMEHTHO-IIECYaHOr0 PacTBOpa; 10 — nmorpykeHue B CKBaXXUHY
OUEePEeHOTO PAZOBOr0 CBAHHOIO 3j1eMeHTa; 11 - morpyxeHue psa0Boro cBaitHOro
3JIEMEHTA B XKUJKUH LIeMEHTHO-TIeCUaHbli pacTBoOp; 12 — rotoBas cocraBHast COOpHO-
MOHOJIUTHas cBas 0€3 pocTBepKa

ITocne ycTaHOBKM W 3aKpeIUIeHHs Ha JHAWPYIOIIEM CBalfHOM
AIIEMEHTE HAPABIIIIONIEH TPyOBI MPONU3BOANTCS €T0 yAapHOE MOTPYKEHHE B
CKBa)XMHY BMECTE C HaIpaBJIAIomIe TpyOoi. OHO MOXET OCyIIeCTBIATHCS 3a
Cc4éT yOapoB MOJIOTa KaK II0 CIEUAJbHOMY CBaifHOMY HaroJIOBHHKY,
HaJeBaEMOMY HA BEPXHMI KOHEI HampaBisIomed TpyObl, Tak | 110
CIeaIbHOMY TPYOUaToOMy HOTpY)KaTelro, HaJeBaeMOMY Ha HalpaBJISIOIIYIO
TpyOy M ommparomemycss Ha CBalHBIA sieMeHT. JlIsi morpykeHus Bcex
CBalHBIX DJIEMEHTOB MOJET OBITh HCIHOJIb30BaH MEXAaHWYECKHH WM
THIPaBJINYECKUN CBaHBIN MOJOT. [Ipn cBOEM IBIKEHWM BHU3 10 CKBAYKHHE
JUIUPYIOIINI  BJIEMEHT CBOEH KOHYCOOOpa3HOM 4YacThl0  YIUIOTHSET
MPOTNUTAHHBIE IEMEHTHO-TITMHUCTOW KOMITO3UIIMEH TPYHTOBBIE CTEHKH
CKBaXXMHBI, yBEJIMYMBAs 3a CUYET 3TOTO €€ JAMaMETp, KOTOPbI CTAaHOBUTCA
PaBHBIM [IHAMETPY WIMHIPUYIECKON HacTH ayeMeHTa. llocie HOoCTHKeHHS
JUIUPYIOMIAM CBAifHBIM DJJEMEHTOM JHAa CKBXHWHBI W YaCTUYHOTO €ro
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MOTPYXEHUSI B MPONUTAHHBIA LEMEHTHO-TJIMHUCTOW KOMIIO3ULUEH U
pa3MATYEHHBIN TPYHT, TPYOUaTHIH IOTPYy’KaTeIb M3BJIEKACTCS M3 CKBAKHUHBL. B
YCTbE€ CKBA)XKMHBl BHOBb YCTaHaBJIMBAETCA METAIIIMYECKash BOPOHKA, 4YEpe3
KOTOPYI0 B CKBA)XXHMHY MOAAETCS MOPLUS LEMEHTHO-IIECYAHOTO pacTBOpa
Mapkd M50...M100 nogBuxkHOH KOHCHCTEHITMH. KomndecTBo pacTBopa Imo
00BEMY MOXET OBITh PaBHBIM MM HECKOJBKO MPEBHINIATH 0OBEM PSIIOBOTO
CBaifHOro »yieMeHTa. 3aTeM Ha BBICTYNAIOIIUN W3 CKBaXHHBI KOHEIl
HATPABJISIONICH TPYOBl HACAKUBACTCS PSOBOM CBAMHBIA 3JIEMEHT, MPH STOM
HampaBJsomas Tpyda pa3Mem@acTcss B BEPTHKAIBHOM IIMIIHHIPHYCCKOM
KaHajle CBalHOro 3JEeMEHTa, MOCKOJbKY ero auamerp Ha 1,5-2,0 cM Gosnbiue
Hapy»XHOTO JHMaMeTpa Hampapisiionied TpyObsl. TpyOuarelii morpyxarenb
CBOEH HIIKHEN YacThi0 HAJEBACTCS HAa BBICTYIAIONIUM BBEPX U3 PSAIOBOTO
CBAafHOrO »dJEMEHTa BEPTHKANBHBIA KOHEI[ HampaBisiomeld TpyOsl u
onmupaeTcss Ha CcBalHBIM dSnemMeHT. llox COBOKymHOW Harpy3kol oOT
COOCTBEHHOTO Beca, Beca TPyOUaTOTo MOTPYXKATeIs U Beca CTOAMIEro Ha HEM
CBallHOTO MOJIOTa PSIAOBOM CBalHBINA 3JIEMEHT HAUMHAET MEPEMEILATHCS BHU3
[0 CKBa)kKMHE. J(naMeTp CKBa)XMHBI paBeH AUAMETPY LMJIMHAPUYECKOW YacTH
MOTPY)KAaeMOTO  3JI€MEHTa, IUTomans OOKOBOH IMOBEPXHOCTH JJIEMEHTA,
COTIPUKACAIOMIEHCS CO CTEHKAaMH CKBAXKMHBI, HE3HAuWTENbHA, a CTEHKHU
CKBaXMHbl TMPONUTAHbl JKUJKOW LEMEHTHO-TJIMHUCTOM  KOMIIO3UIUEH,
BBIIOJHAKOUIEN POJb CMAa3Ku M yMEHbIIAOWEH cuwibl TpeHus. Ilostomy
PSIOBOM CBAMHBIN AJIEMEHT OBICTPO OIYCKAETCs BHHU3 10 CKBaKUHE, TOCTUTAeT
MOBEPXHOCTH  HAXOMSIIETOCs TaM  I[IEMEHTHO-IIECUYAHOIO pacTBopa H
yray6msieTcst B Hero. JlanpHeliiee morpyeHue psiioBOr0 CBaiHOTO dJIEMEHTa
B PacTBOp NPOHUCXOAWUT TOA JeHCTBHEM YIAapoOB MOJOTa MO TpyO4aTtomy
MOTPYXaTellio U MPEeKpaIlaeTcs MOcie TOCTHKEHUS OTPYKAEMbIM 3JIEMEHTOM
BEpXHEH TOpPLUEBON  TOBEPXHOCTH paHEE YCTAHOBJIEHHOIO B IPOEKTHOE
MOJIO)KEHHE JIMAUPYIOIIEro CBalHOro »sieMeHTta. [Ipu 3TOM NpoOUCXOIUT
BBIJIABJIMBaHUE IIEMEHTHO-TIECYAHOTO PACTBOpPa KOHYCOOOpa3HOH YacThIO
CBaifHOro pabodvero HJIEMEHTA B TOPU30HTAIBHOM HANPaBICHUU BO BCE
CTOPOHBI M BIIPECCOBBIBAHHE €T0 B OOKOBBIE CTEHKH CKBAKMHBI, 32 CUET UETO
Ha CTBOJIE CBaM oOpa3yercsi ymmpeHue. BpicoTa ymImpeHWs paBHa BBICOTE
KOHYCcOOOpa3HOW YacTh CBAaWHOTO DJIEMEHTa, a €ro JHaMeTp MOXET B 3 |
Oonee pa3 mWpeBBHIIIATH IEPBOHAYAIBHBIA JHaMETp CKBaXHWHBL. [locie
OKOHYATEIbHOW JTOBOAKH PSAJOBOTO CBAWHOTO 3JIEMEHTa M yCTAaHOBKH €r0 Ha
JMUIUPYIOMINAN CBAMHBIA 3JEMEHT, TPYOUaThI HOTpYyKaTelhb U3BJICKACTCS U3
CKB&)XUHBI, B HE€ BHOBb MOAAETCA Ouepe/lHas MOpLUs LIEMEHTHO-TIECYaHOTO
pacTBoOpa, 3aTeM MOTpyKaeTCs CAEAYIOIUIN PsIOBOM CBaHBIN 3JIEMEHT U BECh
npouecc IMoBTOpsieTcs. Tak NPOMCXOAWT A0 TeX Iop, IMoKa He Oyxer
YCTaHOBJIEH B MPOEKTHOE IOJIOKEHHE MOCIEAHUN, CaMblii BEPXHHUM PsI0BOI
CBallHBIM 3JIEMEHT. 3aTeM HaJ CBaeil BBIMOJHIETCS CBaHBI POCTBEPK M
W3TOTOBJICHWE CBaHOTO (yHIAaMEHTa MOXKET CUHTAThCA 3aKOHYCHHBIM.
Harpyxenne Ttakoro ¢yHOamMeHTa CIIEAyeT NPOW3BOAWTH TOJBKO TIOCIE
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OKOHYATEJIILHOTO Ha0opa TMPOYHOCTH I[EMEHTHO-TICCYAHBIM  PAacTBOPOM
YIIUPEHU CTBOJA CBal M TPYHTOM, YKPEIUIEHHBIM II€MEHTHO-TJIMHUCTON
KoMmro3uIeit. OOuIuit B TOTOBOH COCTaBHON COOPHO-MOHOJIUTHON CBaW W3
YeTBIpEX COOPHBIX 3JIEMEHTOB MPEICTABJICH Ha PHCYHKE 3.

[
|

Puc. 3. CO0pHO-MOHOJMTHAS COCTaBHAs CBas:

1- MTUIUpYOIHA CBaHBIN 3JIEMEHT; 2- Tpyba JUIHPYIOIIETo dJeMeHTa; 3-
HarnpasJsronas Tpy0a; 4- ps10BOi CBalHBIN 37€MEHT; 5- IMIMHAPUUECKUN KaHaT; 6-
YIIIPEHHUE U3 LIEMEHTHO-TIECUaHOT0 PacTBOpPa; /- YIUIOTHEHHBINA TPYHT; 8- CBalHbIHI
POCTBEpK

Ilosviuennas — mecywjas  cnocoOHOCHb — COCMAGHOU — COOPHO-
MOHONUMHOU C8aU 00eCne Usaemcs 3a cuém:

- MOBBIIIEHHS] MPOYHOCTU IPYHTOB BOKPYI CTBOJNA CBaM U MOJ €€
HIDKHUM ~ KOHIIOM IOCPEACTBOM HX MPONUTKU TPYHTOYKPEIUIAIOMmEen
LEMEHTHO-TTIMHUCTON KOMIO3ULIKEH;

- YIJIOTHEHUS TNPOMUTAHHBIX TPYHTOYKPEIIIOMEH KOMIO3UIUeH
TPYHTOB CTEHOK CKBaYKHHBI I10CJIE IIOTPYXKEHUS B HEE TUIUPYIOIIEr0 CBAHOrO
9JIEMEHTA U MOCIEAYIOIIEro BRIOIHEHUS YIIUPEHUI CTBOIA CBaH;
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- MHOTOKPATHOT'O YBEJIMYCHHMS IIJIOMIAU OMUPAHUs CBaW Ha IPYHT B
Pa3HBIX MO TIIYOWHE CJIOSX OCHOBaHUS BCIICACTBHE BBITIOIHEHUS OOJBIIOTO
KOJIMYECTBA [[EMEHTHO-TIECYaHbIX YITUPEHHUI CTBOJIa CBaH;

- BO3MOKHOCTH YBEJIMUCHHSI B CITydae HEOOXOIMMOCTH PasMepOB JTHHBI
CBaM.

Crudicenue cmoumMocmu  8bINOJIHEHUST CEAUHbIX (DYHOAMEHMO8,
U320MABIUBAEMBIX C NPUMEHEHUEeM COCIABHBIX COOPHO-MOHOIUMHBIX C8all,
obecneyusaemcest 3a cuém:

- YOPOIICHUS TEXHOJIOTHH HW3TOTOBICHHS  COOPHBIX OETOHHBIX
CBalHBIX 2JIEMEHTOB Ha 3aBojax JKbU,

- HUCIIOJIB30BaHUA HpI/I U3IrOTOBJICHUU CBaﬁHbIX B3JICMCHTOB
HH3KOMAapo4YyHOro OETOHA, a Tak)Ke HHM3KOMApOYHOI'O I[EMEHTHO-TIECUAHOTO
pacTBOpa MpH BBINOJIHEHUH YILIMUPEHUNA CTBOJIA CBAU;

- BBIIOJIHEHHSA  CBaMHBIX  DJIEMEHTOB  0€3  HCIOJIL30BaHUS
BBICOKOITPOYHOH CTaJIbHOW apMaTypbl U €€ TpeIBapUTEIILHOTO HANPSKEHHUS,;

- TpUMEHEHHUS MAJOMOIIHOTO CBacOOHHOrO0 O0OpYIOBaHUS IS
MOTPYXEHUsI B TIPYHTOBOE OCHOBaHME KOPOTKUX U JETKUX CBalHBIX
3JIEMEHTOB;

- yMeHLIlleHI/IH JJIUHBI CBaﬁ, a TaK¥Xe yMeHI)IHeHI/I}I KOJIMYECTBa CBaﬁ B
(bsz[aMeHTe BCJICJICTBUE UX MOBBIIICHHOW HECcylIei CIIOCOOHOCTH;

- HCKIIFOUCHUA BepOHTHOCTI/I IIOJIOMKH CBaﬁHLIX B3JICMCHTOB HpI/I
BBIMOJIHEHUH TIOTPY304YHO-PA3rPy304YHbIX paboT, TPaHCIOPTHUPOBAHUU U
YIapHOM MOTPYKEHUU UX B TPYHTOBOE OCHOBAHUE.

BriBoa. [locTaBieHHast aBTOpaMu CTaThH 1IEJTb 10 pa3paboTKe HOBOM
CBaW, TIOJIHOCTHIO OTBEYAIOMICH 3aJaHHBIM TEXHHUYECKUM TpPEOOBAHUSIM,
JIOCTUTHYTA.

CHHCOK HCTOYHHKOB:

1. CIT24. 13330. 2011 «Craitabie (pyHIAMEHTHD.
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Ilepmakoe M.b.

0oyenm, KaHo. mexw. Hayk, oupexmop uncmumyma Cmpoumenbcmed,
Apxumexmypul u ucKyccmea, 3a6edyiouutl Kagheopou cmpoumenbHo2o
npoussoocmea u agmomoounvhvix dopoe, ®I'bOY BIIO «Masnumozopckuii
Tocyoapcmeennvlii mexuuueckuii ynueepcumem um. 1. U. Hocosa»

AHAJIN3 ABAPUM TPOU3BO/JICTBEHHBIX 3JJAHUI U
COOPYKEHUM

AHHOTAIINA
B cTpaHe eXerogHO NPOHMCXOAMT OOJBIIOE KOJHYECTBO aBapHid
MPUBOSIINE K SKOHOMUYECKUM TOTEPSIM. AHAIHU3 aBapuil MO3BOJISIET MPUHSIT
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CBOEBPEMEHHBIE MEpBl K MPEIOTBPAILCHUIO IMOJOOHBIX aBapuil. B crarbe
paccMaTpuBarOTCsl OCHOBHBIC IPHUYMHBI aBapUi M HEOOXOIMMBI MEPOIPHUSITHUS
JUTS TIPEJOTBPAILCHHUS.

KaroueBble cioBa: aBapusi, NpUYUHbBI aBapHi, HAA30D 32 3MaHUAMH,
pecypc.

Permjakov M.B.

associate professor, candidate of Technical Science, director of Institute of
Construction, Architecture and Art, head of the Building Manufacture and
Highways department, Nosov Magnitogorsk State Technical University

ANALYSIS OF ACCIDENTS AMONGF INDUSTRIAL BUILDINGS
AND STRUCTURES

Abstract

Each year a large number of building's accidents leading to economic
losses occur in the country. Accident analysis allows to adopted preventing
measures to similar accidents in time. The paper discusses main causes of such
accidents and necessary preventing measures.

Keywords: accident, causes of accidents, maintenance of buildings,
resource.

Ha npoMBIIIIEHHBIX IPEANPUATHAX CYILECTBYET LEIbIA PsiJL 31aHUN U
COOPY)KEHHH, aBapUH KOTOPBIX MOTYT IPUBECTH HE TOJIBKO K SKOHOMHUYECKUM
MOTEPsIM, HO M K CYIIECTBEHHOMY HaHECEHUIO yiiepoa okpyxkaromei cpene. K
TaKUM OMACHBIM NPOU3BOJICTBEHHBIM OOBEKTaM OTHOCSTCS HMPAKTHUYECKH BCe
30aHUA M COOPYXKEHHUS  OCHOBHBIX  IIPOU3BOJACTB  NPOMBIIUIEHHBIX
MpeanpUITHHA.

C KaXIBpIM TOJOM OCHOBHBIE ()OHABI TNPEINPHUATHH YyCTapeBaror,
3a4acTyl0 B YCJOBHUSX (AKTOPOB OTPHIATENILHO BIUSIONIMX HA COCTOSHHUE
CTPOUTENBHBIX KOHCTPYKIUI, B TOM YHCJE U CO CTOPOHBI HKCILTyaTUPYIOILEr0
HepcoHana.

OCHOBHBIMH ~ HapyIIEHMSIMH TIPH  DKCIUTyaTali  3JaHUH U
COOPY)KEHHH, MPUBOAALINX K aBAPHHHBIM CHUTYAIHIM, SIBISIOTCS: 0OBOJHEHNE
TEeppUTOpUH M (YHIAMEHTOB;, HE3aJ0)KEHHBIE NPOEKTOM IOMOJHHUTEIbHBIC
JUHAMUYECKHE ¥ LUKIMYECKHE HAarpy3KH;, YTsDKEJIIeHHEe KpOBIM 3a CYeT
HAMOKaHUS M CKOIUICHHWS TEXHOJIOTHUECKOW TBUIM; OKCIUTyaTalus mpu
MOBBIIIEHHOM  BHOpanMH; HECBOEBPEMEHHBIE  3allUTa OT  KOPPO3UH
CTPOUTENBHBIX KOHCTPYKLUH M PEMOHT KPOBEJIb; OTCYTCTBUE OOIICOOMEHHOM
U CHeNUaNbHOM  BEHTWISALUUM MpU  HAJIMYUM  arpecCUBHBIX  Cpel;
UCIIOJIb30BAaHUE CTPOUTENBHBIX KOHCTPYKIUI B Ka4ECTBE PA3IMYHBIX OTTSIKEK
IpU peMOHTaxX 00OPYAOBAaHUS M yAAphl IIPU MEpPEMEIICHUN TPY30B KpaHaMH;
HECBOEBPEMEHHOE NPOBEJCHHE INIAHOBO-TIPEYNPEIUTEIBHBIX PEMOHTOB.
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ITo pe3ynpraTaM NPOBEACHHBIX OOCIEIOBAHMNA CTPOUTEIBHBIX
KOHCTPYKIIMA ¥ OKCIIEPTH3 TPOMBIIUICHHOW O€30MacHOCTH HauboJee
MOBPEXAAEMBIMU KOHCTPYKIUNA 37aHUNW B HACTOSIIEE BpEMsS SIBISIOTCS
MOJIKPAaHOBBIC KOHCTPYKIIMU M HECYIHEe KOHCTPYKIMH TOKpHITHA. Hambomee
XapaKTepHBIMH Je(heKTaMH JTaHHBIX KOHCTPYKIHU SIBJISTFOTCS: KOPPO3WOHHBIN
W3HOC;, TPEUIMHBI B CBApHBIX IIBaX M OKOJIOIIOBHBIX 30HAX; BBIPE3Bl M
BBIPBIBBI; UCKPHUBICHUS W IOTHYTOCTH; MPOTHOBI W TMOTHUOBI; OTKIOHCHHS OT
MIPOEKTHOTO MOJIOKEHUS.

OCHOBHBIMU TPUYMHAMHU TOSBICHHUS NE(CKTOB W TOBPEKICHHIMA
CTPOUTENIbHBIX KOHCTPYKIUH, KOTOpHIE B JajbHEHIIeM MPUBOAIT K aBapHsIM
3JIaHUM, SIBISIOTCS:

- HU3KOE KaueCTBO paboT IpH BO3BEACHUH 3IaHUI U COOPYIKCHHL;

- YOYLEHUs] U HapyUIeHUs IPU SKCIUTyaTallH;

- HU3KO€ Ka4eCTBO MaTEPHAJIOB;

- HEKaU€CTBEHHOE U3rOTOBJIEHUE KOHCTPYKLIMM;

- OIMOKY Ha CTaINU IPOSKTHPOBAHHS,

-HEIOCTaTKM HOPM MPOEKTUPOBAHHUA, MpaBWJ M3TOTOBIECHUS U
MOHTaKa KOHCTPYKIUI
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Pucynok 1. Pacnpenenenue aBapuii IpOMBIIITIEHHBIX 3[JaHUH ¢ METAIUINYECKUMHU
KOHCTPYKIMSMH KapKacoB 110 UX IPUYNHAM

[lo »TUM mnpUYMHAM TOJNBKO B TOCJIEAHEE BpEMS IPOU30IILIO0
HECKOJILKO KPYITHBIX aBapHii:
2000r. — oOpymienue AByX epM 37aHusi TOTOBOM MPOAYKIIHY;
— 00pYyILECHHE MTOKPBITHS 37aHUS LieXa JIUThS;
2001r. — 0OpyIICHUE MOKPBITUS 3AaHUS TOTOBOW MPOTYKIIHH;
—o0pymeHne TTOKPBITHS 3IaHUA agpIOCTaXKa
TEPMOKATMOPOBOYHOTO II€Xa ;
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— O6pyHICHI/IC TOKPBITUA 3AaHUS TYMMUPOBOYHOI'O OTACIICHU A

T'opHO-060raTUTENHLHOTO MPOU3BOJICTBA;
2002 rox - aBapuifHOE OOpyIIeHHE BBITSHKHOW OarrHm BeicoToM 100

METPOB CEpOYIaBIMBAOIINX YCTaHOBOK I'opHO-060TaTHTENBEHOTO
MPOU3BOJICTBA;
2003r. — oOpymIeHHe MOKPHITHS 3MAHHUS 3JICKTPOCTAICIUIaBUIBHOTO
exa;
— 00pyILIEeHHE TOKPBITHS (POPMOBOYHOTO OT/IENICHUS;
2004r. oOpyuieHHe YacTH MOKPBITHS 3[aHUSl MapTEHOBCKOTO IieXa
Nel;

2006r. — 00OpyIIICHUE MOKPBITUH 1IEXOB 00KUTa;
— 0OpyIICHUE MOKPHITHS TPABUILHOTO OTJCICHUS 3IaHHS.

dotorpadun HEKOTOPHIX aBapHi MPEACTABICHBI Ha (hoTorpadusx.

®oto 1. ABapuitHoe 0OpyIIeHHE BRITSOKHOM OarrHu BeicoToi 100 MeTpoB
CepOYJIaBIUBAIOLINX YCTAHOBOK ['OpHO-000raTHTEIBHOTO IIPOU3BOAICTBA
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®oto 3. OOpy1lIeHNne TOKPHITHS [[eXa 00XKHra
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®oto 4. OOpymIeHHE TOKPHITHS TPABIIBHOTO OTICICHUS 3aHUSL

PaccnenoBanust naHHBIX aBapuii MOKa3alid, YTO OJHOM M3 OCHOBHBIX
NPUYUH  T[POM3OLIENIINX aBapuil  sBIsieTcsl Hed()(EKTHBHOCTh PabOTHI
CYIIECTBYIOIIEH CHUCTEMBbl YNPaBJICHHS NPOMBIIUICHHOW 0€30MacHOCTEIO,
KOTOpast He 00ecIeYnBaeT TOCTATOYHOTO YPOBHSA TEXHUUECKOW 0€301acHOCTH
TIPH SKCIUTyaTaIliy IIPOU3BOACTBEHHBIX OOBEKTOB M KOTOPOU HE MPUHUMAETCS
JMOJDKHBIX Mep 1o peamu3anun (enepanbHOro 3akoHa «O HPOMBIIUICHHON
0€30IaCHOCTH OTACHBIX MTPOU3BOJICTBECHHBIX OOBEKTOBY.

B HemocraToyHOIT Mepe B HACTOsIIee BpeMs  IPOBOISATCS
oOcneoBaHUs 3JaHUH ¥ COOPY)KEHHH HE3aBHCHMBIMH  SKCIIEPTHBIMHU
opranm3anusiMi. COrJlacHO HOPMATHUBHBIX JTOKYMEHTOB  00CJIE€OBaHUIO
noanexxar mopsinka 60% NOpou3BOJCTBEHHBIX 00BeKkTOB. Ha MHOrmx
NPEANPUSITHAX TaKKe HE BBIIOJNHAIOTCA TPadUKU TMPOBEACHHS DKCIEPTH3
MPOMBIIIJICHHOH 6€301aCHOCTH.

Ha ocHoBaHmM aHanmm3a NPUYMH MNPOM3OLICAININX AaBapHH |
(haKTHYECKOTO COCTOSIHUSI 3[JaHUM W COOPYXEHHH YpajbCKOTO peruoHa
CAeIaHbl CIEAYIOUINE BEIBObL:

1. B HauxyameMm COCTOSSHMM HAXOMAATCS 3JaHUS U COOPYKEHHs Ha
NPEANPUATHAX METALTYPIHIECKOTO KOMIUIEKCA.

2. IIpu OGobIIOM KOJNWMYECTBE 3/IaHUH M COOPY)KEHHH, 0TpaboTaBIINX
HOpMaTuBHBIE Cpoku (Ooiee 60%), OYCHb Mall0 OOBEKTOB ILIAHHPYETCS K
00CIIeIOBaHNIO M TIPOBEACHHUIO SKCIEPTU3BI MPOMBIIUICHHONH 0€30IacHOCTH.
IIpz TakoM mOAXOAE KOJMMYECTBO OOBEKTOB MOMISKAIIMX 0OCIETOBAHUIO
MOCTOSIHHO PACTeT.

3. TexHUUYECKUI HAA30p 32 3MAHUAMH ¥ COOPYXCHUAMH HAXOIUTCS
Ha Hu3koM ypoBHe. CuyxOel Ham3opa HE YKOMIUIGKTOBAaHBI, a
OTBETCTBEHHBIMH 32 0€30IIacHYI0 JKCIUTyaTalluio 3aHUH M COOPYXECHUH BO
MHOTHUX CIIy4asiX Ha3Ha4aloTCsi HEKOMIIETCHTHBIC JIMIIA.
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4. He BBIIOJHSIOTCS TPeOOBAHHUS MPOMBINIICHHONH 0€30MacHOCTH 10
MPOXOXKIACHAIO TPOCKTHOM JOKYMCHTAIlMH Teped MPHHATHEM pPEUICHUS
PEKOHCTPYKIIHHA, paCIINPEHUH U THKBUIAIINNA OOBEKTOB.

JI1s TpeToTBpAIlieHUS aBapuid 3aHUN B COOPYKESHUH HEOOXO0IUMO:

1.3a 3gaHWSAMH H COOPYXCHHSMH JODKEH OBITh OpraHHU30BaH
Haa30p, OCHOBHBIMU COCTAaBJISAIOIIMMUA KOTOpPOTO SIBJITFOTCSI -
CHUCTeMAaTHUYECKHE HAOJIOJICHUS; TEKYIIHe, NMEPHOAMYECKUE W BHEIIAHOBEHIC
OCMOTPBI;  OOCJECOBAaHUS  TEXHHUYCCKOTO COCTOSIHUS U DKCHECPTH3BI
MPOMBIIIICHHOW 0€30MacHOCTH  CICIHATU3UPOBAHHBIME  OPTaHU3AIMSIMU;
CBOCBPCMCHHOE BBIMIOJHCHUE PEMOHTOB; TOCYIApCTBEHHBIN Ham30p 3a
6e30macHoil FKCIUTyaTaIuei.

2. Ha mpeanpusatusx OODKHBI COONMIOMAThCS TpadUKH IPOBEICHHS
00ceToBaHUH M SKCIIEPTH3 IPOMBIIIIICHHON 0€301acHOCTH.

3. [IpeanpusTHs TOMKHBI OTBETCTBEHHO OTHOCHUTHCS K IPOBEICHHIO
MPOPUIAKTHIECKUX U KAIUTAIEHBIX PEMOHTOB.

4. Heo0XoauM0 yKOMIUICKTOBEIBATh CITY>KOBI Ha/m30pa 3a 0e30macHoM
SKCIUTyaTaluei B COOTBETCTBUH C TPECOOBAHUAMHU HOPM.

5.Berxme 3maHHA W  COOpYXEHHS JOJDKHBI  CBOCBPEMEHHO
BBIBOJIMTHCS M3 IKCIUTyaTaI[UH.

6. Heobxoaumo BBOJIUTE u OCYIIIECTBIIATh MOHHUTOPHHT
TEXHUYECKOT0 COCTOSHUSA 3/IaHUI U COOPYKEHUM.

Y/IK 621.644.07:696.1

Ynakoe M.C.

KAHOUOAam mexHu4yecKux HaykK, cmapuuti npenooagamens Kageopbvl
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BbBIBOP MATEPHUAJIA TPYE B CUCTEMAX BOJOCHABXEHUSA
N BOAOOTBEJEHUA

AHHOTAIINA

B cratbe 0000LICH OMBIT DJKCIUTyaTallud TPYyO B CHUCTEMax
BOJIOCHA0KEHMSI U BOAOOTBecHUs. OIUCaHbI OCHOBHBIC MAaTEpUANbl TPYO U
UX TEXHUYECKHUE XapaKTEPUCTHUKH.
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A CHOICE OF PIPES MATERIAL IN THE SYSTEMS OF WATER
SUPPLY AND WATER DISPOSAL

Abstract

The article generalizes the experience of pipes operation in the
systems of water supply and sanitation. The paper describes the main pipe
materials and their technical characteristics.

Key words: the pipeline; the pipe material; the inner surface
roughness.

B Hacrosiee Bpemsl CyLIECTBYeT MHOXKECTBO Kiaccupukanuii Tpyo,
UCIIOJNIb3YEMBIX B CHCTEMax BOAOCHAOXEHWs M BOJOOTBENEHHs (IO THITY
Mmarepuaia (CM. PHCYHOK), 10 HA3HAYEHHUIO, IO CHOCO0Y MPHUCOEAMHEHUS H
ap.). MHpopmanuio npu 3TOM BO3MOKHO HAaWTH TOJBKO Ha calTax (upm,
CHeUATM3UPYIONUXCSI Ha mpojaaxe Tpyo [1, 2, 3].

Ha BbIOOp THIIa Marepuana CyIIECTBEHHOE BIMSHHE OKAa3bIBAIOT
crretyronie (pakTopsl:

® DKOJIOTHSL ~ paiioHa  NPOKJIAJKH: CaHHTapHbIE YCIIOBUS,
arpecCHBHOCTb TPYHTOB M BOJBI, KIMMAaTHYECKHE YCIOBHSA, T'MIPOTEOJIOTHS
TPYHTOB, UX MEXaHUYECKasl IPOYHOCTb;

® CPOKH 3KCILTyaTaluu Tpyo;

® CCCMUYHOCTH paiiOHa MPOKIAJIKH;

® CTaTHYECKHE pa3Mephl: BHYTPEHHETO TUIPOCTATHYECKOTO NaBICHUS
B Tpy0ax, Macchl IpyHTa M BPEMEHHBIX HAarpy30K, BO3MOXXHOCTH 00pa30BaHUsI
BaKyyMa B Tpy0ax;

® COCTaB M TEMIIepaTypa CTOYHBIX BOI.
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Kepamuueckue MerannononuMepHsle

CranpHble
HOJ‘II/IMepHie

P
Hyrymmbie < TPYBbI Hommeuammxnopuz (ITBX)

/ Ionuatunen (I19)

Homunpormnen (I111)

Menubie

dapdopossie

JKeneszoberonnnie

Kuaccudukanus Tpyd no marepuajny

Kenezo00eToHHble TPYObl HaxOIAT IIHPOKOE TMPUMEHEHHE B
cTpoutenbHOM oTpacmd. C WX TIOMONIBIO CTaHOBUTCS  BO3MOXKHBIM
MPOKJIAJbIBAaHIE TMOA3EMHBIX TpPYOOIIPOBOAOB, KOTOPHIE TPAHCIOPTUPYIOT
CTOYHBIC BOJIBI, OBITOBBIC JKUAKOCTH (JTUBHEBas M (DeKaJbHAs KaHAJTU3AIHA),
TPYHTOBBIE u HearpecCUBHBIC IIPOU3BOJICTBEHHbIE JKUJIKOCTH.
KenezobeToHHBIE TPYOBI IUPOKO UCTIOIB3YIOTCS IPU CTPOUTENILCTBE AOPOT U
BOJIOOTBO/IHBIX COOPYKEHUM.

[IpuMeHeHNE CTAJBHBIX TPYO CHEPKUBACTCS MX HENOCTATKAMU:
HEBO3MOXXHOCTBIO MOHTa)ka 0€3 MCIIOJIb30BaHUS CBapKH, MOIBEPKEHHOCTHIO
KOPPO3MH, HApAaCTAHUIO M3BECTKOBOTO HAJIETa, YTO 3HAYUTEIHHO YMEHBIIAET
MPOMYCKHYI0 BO3MOXKHOCTh W YBEIMYMBACT YICNBbHBEIH Bec. CyIECTBYIOT
OIIMHKOBAHHBICE W TPYOBI C TaJIbBaHUYECKUM ITOKPHITHEM, KpeILIIHecs Ha
pe3pdy, KOTOpBIE YCTPAaHSIOT HEJOCTATKH, OJHAKO, HE  pEelIaloT 3aladd
YMEHBIICHUS YICTBFHOTO Beca.

Mennble TPYOBI TPAKTHYCCKH HETPOHUIAEMBl IUIA Pa3IHIHBIX
BUPYCOB U OaKTepHii, a TaKXKe KUPOB, Macell, TepOMINI0B, HHCEKTHIUJIOB U
JPYIMX BPEIHBIX BELIECTB. XJIOp, COAEPKALIUICSA B BOAOIIPOBOAHON BOJE, HE
OKa3bIBaeT HAa MeEAb pa3pylIaromero Bo3neiicTBusa. bomee Toro, xmop, Kak
CHWIIBHBI OKHCIINTENb, JaXK€ NPOATIEBAET CPOK CIYXKOBI MEAHBIX TpPYO,
MOCKOJIbKY TipuMepHO depe3 100 9 skcryaraluu Ha BHYTPEHHEW CTEHKe
TpyOBI 006pa3yeT TOHKWH, HO TIPOYHBIN 3aIMUTHBIA CIIOH.

Yyryuuble TPYObl MMEIOT OOJNBIION yIENBHBIN BEC, YTO 3aTPYAHSET
MOHT@X. B TO e BpeMs SBISAIOTCA O4YEHb NPOUYHBIMU. Pasnmuuaror
Oe3HamnopHble, (UIaHLEBbIE HANOpHBIE, (aHOBBIE, OE3HANOPHBIE CIHMBHBIE,
pacTpyOHbIe HalOpHBIE M COJOBBIC HANOPHBIC UyryHHbIE TpyObl. OHH, KaK u
MeJIHble, BBIJEPKMBAIOT 3HAUYUTENIBHBIE NEpenajsl TeMIeparyp, CTOMKH K
BIIMSIHUIO BOJIbI U €€ KOMIIOHEHTOB.

MoaudTnaenoBbie Tpyobl (IIF) — mis BomocHaOKeHUST 0COOESHHO
BOCTPeOOBAaHBI B KPYHHBIX TOpOJax, TJe HAIeKHOCTh CHCTEM BOIOBOIOB U

272



KaHaJM3allMl HMEET OrpoMHoe 3HaueHue. [ID TpyObl He BBLACISAIOT
TOKCHYHBIX BEIIECTB M HE HM3MEHSIOT KadecTBO BOJBI, Ojaromaps demMy He
BO3HUKAET OTPHULATEIBHOTO BIMSIHMS Ha OKpY’Karoulyro cpeny. Ilomustunes,
W3 KOTOPOTO CJETaHBl IUIACTUKOBBIE TPYOBI, HE CONCPKHUT KaKUX-ITHOO
BPEIHBIX BKIIFOYCHHUH 1 TTO3TOMY a0COTIOTHO Oe30maceH s yenoBeka. TpyObt
n3 1D He TpeOyIoT JAOMOIHUTEILHON W30JIAINH, TP KOHTAKTE C BOJON HITH
arpeccUBHBIMU CpelaMu He Ae(popMUPYIOTCS U HE IOJAI0TCS KOPPO3UHL.

Hosunponunenosnie Tpyon! (IIII) B HacTosIIEee BpeMsl CTaHOBATCS
Bce Ooiee IOMyJNSPHBIMM BO MHOTHX OOJACTSAX MPOMBIIUICHHOCTH H
xo3siicTBa. Bo MHOrom »sTa mOMmMyNsipHOCTH OOYCIIOBJICHA CBOWMCTBAMH
Marepuasa, U3 KOTOPOro M3rOTaBIMBAIOTCS MOJIUIIPONIeHoBbIe TpyOsl. 111 —
3TO CUHTETHYECKUI nonumep. baarogaps cBoeil MONEKyJIIpHON CTPYKTYpe, OH
obOmamaer 0co0Ol TPOYHOCTBIO W TBEPAOCTHIO, TAaKXKE OH OTIHYACTCS
3HAUUTENBHON TEIIIOCTOMKOCTBIO.

Tpyost IIBX usroraBnuBaercs myTeM IpPECCOBaHHUS IOJ BBICOKUM
JIaBJI€HUEM MOJUBUHMIXJIOopUAa. [loNMBUHMIXIOPUI — TEPMOILIACTHYECKUN
MoJIUMEP BUHWIXJIOpHIAA. Ero mMpoKo HCHONB3YIOT Ha PBIHKE B CaMbIX
pa3NMYHBIX 00JacTAX. SIBIsAETCS XOPOUIMM AHMANIEKTPUKOM, a KPOME TOTO
YCTOMUYUB K BO3JCHCTBUIO arpeCCHBHBIX XMMHUYECKHX COEAMHEHHUH (KHUCIOT,
ienouei, pacTBOpUTENeH, MUHEPaJIbHBIX Macesl, KepOCHHA, OCH3MHA, MHOTHUX
MIPOMBIIIJICHHBIX Ta30B).

Beibop matepmama Tpy® B cHCTeMax BOJOCHAOXKEHUS W
BOJIOOTBE/ICHUS] OCYIIECTBIIACTCS Ui KOHKPETHBIX YCIIOBHM AKCIUTyaTaIuH.
Tak, s BHyTpeHHEH DPa3BOIKH, B OCHOBHOM HCIOJB3YIOTCS TONHMEpPHBIE
BUABI TPyO, YTO CYIIECTBEHHO OOJIErYaeT MOHTaX, a JJisi BHEIIHeH —
MPEIIIOYTHTEIFHO HCIOIh30BATh KENe300C€TOHHBIE, YYTYHHBIE W CTallbHBIC
TpyOBI, CHOCOOHBIE BBIACPKATH OOJBIINE HATPY3KH (CM. TaOIHILY).

OcHOBHBIE TEXHHYECKHE XaPAKTEPHCTHKH TPYO Pa3juvYHOr0 MaTepHaja B
cUcTeMax BOJOCHA0KeHHUs U BOJ0OTBeleHHs

Marepuan ITomu- Tonu-
Yyryn Cranb Keneso- BUHUIT Tomst TIPOITH: Menb
Moxaza- Ty 6eToH HIeH P
el XJIOPHT JIeH
VY nenpHbIN
Bec 1 ML
(d,, =160 28,1 17,5 104,9 5,6 3,78 7,06 -
BH.”
MM), KT
Bricokast
Iepoxo- ’
3aBHCHUT OT
BaTOCTh BHYIDEH
BHYTpEH- HE erI o ToBbItIeHHAst Huskast TloBepxHOCTH ragKas
Heit ro-
TTOKPBITUS
BEPXHOCTH
(3m0Kcu )
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Yceroitun-
Cmabo . .
BOCTb K . He ycroituuss YcroiiuuBsel
YCTOHYMBBI
KOppO3UH
O6ecneun- Oobecrie-
Bricokast, oOecrieurBaeTcst
BaeTCs Ompe- | 4uBaercs
PE3UHOBEIMH Ompene-
KauecTBOM | Jensier- ouTym-
T'epmerny- . YIUIOTHUTEIBHBIMU KOJIbLIAMHI asercs
HCIIONB3Ye- st Ka- Hoif Mac- .
HOCTB cOe- N Pa3IUYHBIX KOHOHUIYpaLHii. Kauect-
o MOTO Tep- 4ecT- TUKOH U
JIMHEHHH VckmoueHneM sBiIseTcs BOM
METH3U- BOM IPYTHMHA o
COCAMHUTENBHBIH y3el ¢ CBapKH
pyroliero CBAapKH | TepMeTn-
METaJUTMIECKUMHU TPyOaMH.
MarepHaia KaMH
Mex,
C npy- Tonbko oy
coboit
Bo3smox- C nonu- TUMU npu ..
HOCTb COe- MEpHBIMH | BHAAQMHU | IIOMOIIH P
TIOMOLIH
JIUHEHUS C TpyOamu TpyO ¢butHH- IIpakTryecku co BceMu Py
T -
pybaMu pu coenu TOB U3 BUJIaMU TPYO —
JIPYTUX Ma- TIOMOIIH HEHHe IPYTUxX e
Tepuasos ¢uTHHrOB He BO3- | Marepua-
HBIX (u-
MOKHO JIOB
THHTOB
Pabouas
reMepa- Or -60 o ) Or -50 Or-10 Or-70 Jlo 495 Ot -200
b +50 10+50 | m0+40 | 5o +40 110 +250
Typa, °C
Marepuan Tonu- Tonu-
> q Cranb HKeneso- BUHWI- Tosmuor ponu- Menb
Moxkasa- YIyH GeToH WIIeH P A
TeNh XJIOpU JIeH
IIpenen
MIPOYHOCTH
314- 13,7-
npu 98-118 - 29-49 ) 25 216-235
P 785 323
pa3pbIBax,
MIla
Koapdn-
LIMCHT
0,0105 0,0120 0,0105 0,0620 0,1800 0,1500 | 0,000017
TETLIONPO-
BOJHOCTH
Yeroitun-
BOCTb K He
. IIpoBox-
Omyxnaro- IIpoBoaHuKH YCTOM- JMdneKTpuKd .
M 4KB
TOKaM
YpoBeHs
myma . . Brico-
Y Bricokwmit Cpennuit .
MIOTOKa Kuii
KUJIKOCTH
Cpok
CITYXOBI, 80 15-25 75-100 He menee 50 100
ner

Beibop mMartepmanma TpyO0 B cHcTeMax ~ BOJIOCHAOXEHHS U
BOJIOOTBE/ICHHSI OCYIIECTBISIETCS JJIsl KOHKPETHBIX YCIIOBUH AKCILIyaTalyu.
Tak, mis BHYTpEHHEW pa3BOJKH, B OCHOBHOM HCIIOJIb3YIOTCSI MOJIMMEPHbIC
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BUJBI TPyO, YTO CYIIECTBEHHO OOJerdaeT MOHTaX, a JUIi BHEIIHEH —
NPEIIIOYTUTENFHO HCIIONB30BaTh JKEJIe300€TOHHbIE, YYI'YHHBIC U CTaJlbHBIC
TpyOBI, CIOCOOHBIE BRIACPIKAaTh OONBIINE HATPY3KH.
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MHOBBIINEHUE MPOYHOCTHU HEMEHTOBETOHA B PE3YJIBTATE
MOJIUPUKALIMIA MHOT'OCJIOMHBIMHU YIJEPOJIHBIMUA
TPYBKAMUA

AHHOTaLUA

B cratbe paccmarpuBaeTCsl BIMSHHE MHOTOCJOMHBIX YIIIEPOTHBIX
HaHOTPYOOK Graphistrength TM ¢upmbr ArKema Ha (usuko-mexaHndeckue
CBOMCTBAa TSDKEIIOTO [EMEHTHOro OeTOoHa. YTJepoJHble HaHOJ00aBKU
MOABEPrajiiCh  THIPOJMHAMHUYECKOH  JAWCHEpranMd B [PUCYTCTBUH
MOBEPXHOCTHO-aKTHUBHBIX ~ BEIIECTB, YTO OOECIEYMBAIO  CTaOMIBHOCTD
HAHOCUCTEMBI U €€ HalpaBJIeHHOE BO3JEIHCTBHE Ha CTPYKTypooOpazoBaHHUE
Oerona. UccnenoBaHusi TIOKa3ajdd yBEIWYEHHE IPOYHOCTH OETOHA C
BBE/ICHHEM HAaHOCHCTEM Kak IPH TBEPJACHUH B HOPMAIBHBIX YCJIOBHSX, TaK U
IIPY TEPMOBJIAXHOCTHOI 00padoTke. [Ipupoct npoynoctu cocraBuia 24...25%.
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CEMENT CONCRETE HARDENING AFTER ITS UPDATING WITH
MULTILAYER CARBONIC NANOTUBES

Abstract

This article explains the way multilayer carbonic nanotubes
Graphistrength TM by ArKema modify physicochemical properties of heavy-
weight cement concrete. Carbonic nanoagents were exposed to hydrodynamic
dispersion altogether with superficial active agents. This ensured the
nanosystem’s stability and its target action onto concrete structure formation.
According to our research, concrete durability and strength increased as
nanosystems were involved, both for hardening at testing normal cases and at
thermal moist curing. Strength increase reached 24...25%.

Key words: nanosystems, fullerenes, dispersion, fibrillar
microstructure, the heavy cement concrete, modification

[ToBbIeHne KayecTBa TSKEJOrO IIEMEHTHOrO OeTOHa - OJHOTO U3
OCHOBHBIX CTPOHUTEIbHBIX MAaTEPUANIOB - MOXHO OCYLIECTBHUTbH PA3IUYHBIMU
CIOCO0aMM: 3TO HCIOJIb30BAHUE BBICOKOTEXHOJIOTMYHOTO 000pyIOBaHNS,
HOBBIX TEXHOJOTHH IPOU3BOJCTBA, IPUMEHEHNE KaYeCTBEHHBIX MAaTepHAJIOB, a
TaKxke J100aBOK WHAWBUAYAIBHOTO WM MONN(YHKIHOHAIBHOTO neicTBus [1].
JIOTIOMHAUTENBHBIM ~ TOTEHIMAN I MOJy4YeHHs 0Oojee TMPOYHBIX U
JIOJITOBEYHBIX KOHCTPYKIIMOHHBIX MAaTEpHANOB MPEACTABISAIOT YTIIEPOIHBIC
HAHOYACTHIIBI: HAHOTPYOKN M HAHOBOJIOKHA.

Gynepensl U QynaepeHonoo0HbIe MaTepHansl - Qyiueponast [2]
NPE/ACTABISIOT  COOOM  TMraHTCKHE  KapKacHble  OJHOCJIOMHBIE MM
MHOT'OC/IOIHBIE MOJEKYNbI, COCTABJICHHBIE M3 YINEPOIHBIX TIEKCaroHOB U
NeHTaroHoB; auamerp QymiaepeHoB C g-0,67 HM. YriaepoaHsle HAaHOTPYOKH-
9TO NoJble TPYOKH W3 OIHOTO WM HECKOJBKO CIIOEB aTOMOB YIJIEPOJa; OHU
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HMHEPTHBI 10 OTHOIIEHHIO K KHUCI0TaM M Iienodam [3]. Jluamerp HaHOTPYyOOK
1...3am mis ogHOCHOMHEIX U 10...40 HM - UIT MHOTOCIOWHBIX, JHAMETP
actpasreHoB 30...150 M.

VYcTaHOBIIEHO, YTO BBEICHHE YIJIEPOAHBIX HAHOCHCTEM B COCTaB
MHUHEPAIBHBIX BSDKYIIUX MaTpPHUIl NPHBOAUT K €€ CTPYKTypHPOBAHHIO C
(opMHpOBaHMEM KPHCTAJUIOTHAPATHBIX HOBOOOPA30BaHMH MOBBIMICHHOM
IUIOTHOCTH W TPOYHOCTH. [IpM 3TOM HCHONB30BAHHE CBEPX MAJOTO
KOJINYECTBA HAHOCHCTEM MPHBOAUT K MOBBIMICHHIO MPOYHOCTH B 2...3 pasza
[4]. Ogmuo¥i w3 mpoGieM NpU HCHOJNB30BAHUM YIIIEPOJHBIX HAHOTPYOOK
ABJsIETCS HemosiHass ux jaucreprauus. IIpu cuHTe3e OHM OOBEAMHSIOTCS B
KIyOKku u rpanyibl pasmepamu a0 400...900MkM, 00iamarolye BBICOKOU
MMOBEPXHOCTHOM 3Heprueil. B BogHOM qucnepcHoi cpefe HaHOYaCTHUIbI TI0X0
pacmpenensioTcss Ha eAWHWYHBIE CTPYKTYpPhl M TpeOyrOT CIEIHaIbHBIX
TEXHOJIOTHH 110 MX JUcTiepranuy. BakHo Takxke oOecrnedeHue cTadnmn3aun
HAaHOCYCIEH3MM W YCTOHYMBOCTH HX Tpu xpaHeHWH. C HTOM LENbIo
UCTIONB3YIOT TTOBEPXHOCTHO-aKTHBHBIE BeIlleCTBA (cynbakraHTsI),
YMEHBIIAIONINE MOBEPXHOCTHOS HATSDKCHWE HA HAHOAWCIIEPCHBIX YacTHIAX.
Jucnepranust yrieponHbIX HAaHOCHCTEM B THIPOJMHAMHYECKOH YCTAaHOBKE
MO3BOJISIET IMOJYYUTHh CHUCTEMBI ¢ 3(PQPEKTUBHBIM auameTpoM 1683 HM mpu
HauMmeHblieM auamerpe 73,3 H.M. C TeueHueMm BpemeHu (30 nHel) u3-3a
Pa3sHOCTH IUIOTHOCTEH JHUCIIEPCHOHHOM Cpeibl U JHUCIEpCHOW  dassl
HaONIOAaeTCs CeJMMEHTALUsI, YTO BEeIeT K yBeNWYeHHI0 3((HEKTHBHOTO
muamerpa (1o 400 Hm). [ToBTOpHas 0OpaboOTKa CyCIEH3MH B AWCIIEPraTrope
MO3BOJISAET JIETKO €€ peAncCIeprupoBars [5].

Hcnons3oBaHne HAHOCHUCTEM B IIEMEHTOOETOHAX  IO3BOJISIET
YIPaBISTh CTPYKTYPOH LEMEHTHOro KamHsA. [Ipu 3aTBOpEHHM I€MEHTHO-
MeCYaHOH CMeCH KOJUIOMIHOM CHCTEMON «BOJAA-YIJIEPOAHBIE HAHOTPYOKM»
(ynneponiHbIe HAHOYUCTHIIBI, PACTIOarasich Ha MMOBEPXHOCTH HAMOJIHUTEIS B
MOJIIPU30BAHHOM COCTOSIHMM, HAIPABJICHO BO3ICHCTBYIOT Ha T'HIpaTaIHIO
MHHEPAIBHBIX BSXKYIIUX C (OpMUpPOBaHHEM (HUOPUILISIPHBIX MHKPOCTPYKTYP
MHOTOMHUKPOHHOTO  mopsigka. OcobeHHO A(QQEeKTHBHO  HCIOIH30BAHNE
HAaHOCHCTEM JUIS MENIKO3EPHUCTBHIX OETOHOB, B KOTOPBIX  IIPOYHOCTH
ompenensercsi, TIaBHBIM 00pa3oM, CBOWCTBAaMH IIEMEHTHOTO  KaMHS.
YupodHeHne MOXXET OBITh IBYKPATHBIM Ui HU3KoMapouHslX 1 Ha  20...30 %
- A7 BBICOKOMApOYHBIX OeTOHOB. {71 GETOHOB Ha KPYIHOM 3aIOJHHTEIE
yIpouHeHue He npeBbimaet 5% [6].

B HacrosMX ~ MCCIENOBAaHUSX  pacCMaTpUBAETCAd  BIIUSHUE
MHOTOCJIOMHBIX YII€pOAHBIX HAHOTPYOOK Ha (PU3NKO-MEXaHHUECKHE CBOMCTBA
TSDKEJIOTO0  LIeMEHTHOro OeToHa. B KkauyecTBe HMCXOAHBIX KOMIIOHEHTOB
UCTIOJIb30BAIUCH CIEAYIOINE MaTEPUabL:

o [Toprnanauement mapku [ 500-10;

o [IpupoaHbIi IECOK ¢ MOITYJIEM KPYITHOCTH 2;
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o ['paBuii ¢ppakuuii 5-20;

¢ Cynepmnactuukarop monumact CII-1;

e HanonucnepcHas nobaBka: MHOTOCJIOMHBIE YIJIEpOIHBIC
Hanotpy6ku Graphistrength TM ¢upmer Arkema [7], koTopsie coctost u3 10-
15 cnoeB HaHOTPYOOK C BHemHUM auametrpom 10...15 uwm, mmmaOH 1...15
MKM cO cpeaHei mioTtHOCThIO 50..150 xr/m3. DTO TpaHyIMpOBaHHBII
MOPOIIOK M3 MyYKOB HAHOTPYOOK cO cpemHuM pasmepom uacturl 400 MKM.
Iopomok momBepraics MpenBapuTEIbHON aucnepranmu B pactBope I[1AB ¢

WCIIOJIb30BAaHUEM THUAPOTUHAMUYICCKOM KaBHTAI[H, BO3HUKAIOUICH mpU
B3aUMOJICHICTBHN TOTOKOB MEXIy co00il. B kadecTBe CypdakTaHTOB ObLIH
HCTIOJIb30BaHbBI KapOOKCHMETHIILICIUTION03a B COYCTAHUU c
cynepiuiacTuuKaTopaMu [Monummact CII-1. 910 mo0aBKa

IAaCTH(GHUIHPYeIeTr0-BoA0peAyupyomero neiicteusi. COCTOMT W3 CMecH
HATPUEBBIX COJICH MOJMMMETHWICHHA(PTAINH CYIB(OKUCIOT pa3IMIHON
MOJICKYJISIPHOM MacCHI.

o Boya BosonpoBoiHAS TUTHEBASL.

HccrenoBanue mMpoBOIMIOCH B TAOOPATOPHH IeXa KeIe300eTOHHBIX
u3genuii Ha OeToHaxX MaJsl TPOW3BOJACTBA IUIHT NEPEKPHITHHA, JIECTHUYIHBIX
Mapiiei, cBai, (pyHAaMEHTHBIX OJIOKOB u np. m3aenuit. CoctaB OCTOHHOU
cMecH, Kr/M°: nemenT - 310, mecok - 800, rpaswuii - 1200, Boga - 200.

Onpenenenne NPOYHOCTH OETOHA TPOBOAMIOCH Ha oOpasiax-
kyOoukax c pasmepamu 100x100x100 MM, BBIEp)KaHHBIX B HOPMaJbHBIX
YCIOBHAX B TeUeHHE 7 M 28 CYTOK; 4acTh 00pa3IloB MOBEPrajoch Mpomapke B
Te4eHHe 3-X CYTOK B IIPOIMAPOYHON KaMepe.

KonmuectBo nob6aBok Bapsuposanmuch B npenenax 0,001...0,01 % or
MaccHl leMeHTa. JJuHaMuKa IpOYHOCTH MpecTaBlieHa Ha rpaduke (cM. puc.1)
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Puc.1. 3aBucuMOCTh MPOYHOCTH TSHKEIOTO OETOHA OT KOJIMYECTBAa HAHOI00ABOK.
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Haumnyumme pesynbraTel pganm  o0pasisl  IOCHE TBEPICHHS B
HOPMAJIbHBIX YCIOBHSX B TeUeHHWE 28 CYTOK TIpH COJEpKaHWU T00aBOK B
kommmaectBe 0,01% ot maccsl nemenTa. [IpupocT MPOYHOCTH 1O CPABHEHHIO C
KOHTPOJBHBIMEH oOpa3mamu coctaBui 24,8%. Jlns oOpasmoB B Bo3pacte 7
CYTOK XapakTepHa HeCTaOWIBHOCTh pPe3yJbTaTOB, BO3MOXKEH cOpoc
MIPOYHOCTH, a IPUPOCT MPOYHOCTH cocTaBiseT 4 %.

TenmoBnaxkHOCTHasE 00paboTKa OJIATOTBOPHO BIMSET HA MPHPOCT
MPOYHOCTH 00pa3LoB, OH cocTaBuia 25 %.

TakuM 00pa3oM, SKCIEPUMEHTAIbHO IOATBEPKACHO IIOBBIIICHHE
MEXaHUYECKHUX  CBOWCTB  IUIOTHBIX  OCTOHOB  IpU  MOAWU(UKALUH
MHOTOCIIOMHBIME YIJIepOAHBIME HaHOTpyOKamu Graphistrength TM dupmbr
ArKema. IToxa3ana 3pGpeKTHBHOCTh UCIOJIb30BAHMS TAKOW MOIM(DHUKAIUU HE
TONBKO JJISI MENKO3CPHUCTHIX OCTOHOB, HO © OCTOHOB C KPYIHBIM
samonaUTeNeM (1o 20 mm). VcciemoBaHO BIMSHUE YCIOBHH TBEPICHUS LIS
(hopMupOBaHUS CTPYKTYpPHI HAHOOETOHA.

MUKpPOCKOTTHYECKOE HCCIIeA0BaHUE ITOKA3aJI0 CICIYIOIIee: CTPYKTypa
KOHTpoJIbHOTO oOpaszma (puc.2, x10000) ¢ mpeobiagaHueM TeTEPOreHHBIX
KPUCTAUIOB CHJIMKAaTa KalbIMsI C HAIMYAEM YCAJOYHBIX  TPCUIUH.
Hanocucremsl B 06pasue Ne2 (puc. 2 x500) coaepkaT BKIFOUYEHUS] KPUCTAILI-
THIpPATHBIX HOBOOOpa3oBanuii. Ha puc.4 moka3aH QparMeHT CTPYKTYpHI
BeIOOpkH 2 (x15000) Ha cCThIKE TPAAMLUUOHHBIX TUIPOKAIBIHI U
HAaHOMOJU(HUIIMPOBAHHBIX TUIAPOCHIMKATOB.

EHT = 5,00 kv
4ton Nordique KONTROL-03 Jpg

User=Ide

Puc. 2. Crpykrypa KOHTposibHOTO 00pasia Nel (x10000).
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Mag= 500X
(30t Prines File Name = Bélon Nordigue NTC formuk02.jpg
Dete Us

File Name = Bélon Nordigue NTC-06 jpg
Dete 2

Puc.4. ®parment cTpykTypsl Beidopku Ne2 (x15000).
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AHAJIN3 DOPEKTUBHOCTHU TEIVIOTEHEPUPYIOIIUX
YCTAHOBOK

AHHOTAUUA

B craThe MpUBEACHBI MYyTH PEIICHHUS MPOOJEM, BO3HHKAIOIIUX IPH
BBIMOJIHCHUH ~ MEPONPHUATHA 110 JHEProCOCPEIKCHUIO U MOBBIIICHUIO
SHepreTuuecko  3(p(HEeKTUBHOCTH  TEIUIOTCHEPHPYIONIUX  YCTAHOBOK B
YensOUHCKON 001aCTH.

KnaoueBbie cJI0Ba: TOTLTHBHO-3HEPTETHICCKIC pecypcesl,
JHEepreTHIecKast 3¢ PEKTHBHOCTB, y4aer TEMI0BOM SHEPTHUH,
TEIUTOTEHEPUPYIOIINE YCTAHOBKH.
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ANALYSIS OF THE EFFICIENCY OF HEAT-GENERATING
INSTALLATION
Abstract
The paper outlines ways of solving problems concerning making
energy-saving arrangements and increasing the energy efficiency of heat-
generating installations in Chelyabinsk region.
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Keywords: fuel and energy resources, the efficiency of energy,
accounting of thermal energy, heat-generating installation.

B YensibnHcko# obmactu B COOTBETCTBUM ¢ DeepabHBIM 3aKOHOM
261-03 «O0 sHeprocOepeKEHUH...» IOCHCTBYeT 00JacTHAs IelieBas
nporpaMMa «O TIOBBIIIEHUU JHEPTETHICCKOW 3(PPEKTUBHOCTH SKOHOMHKH
YenstOMHCKONW 00JaCTH M COKPALICHHUH DJHEPreTHYECKUX U3JIEPKEK B
oromxeTHOM cextope Ha 2010-2020 rr.».

OO0beM (uHaHCHUpPOBaHUS OOJIACTHOM LieneBOM mporpammsl B 2012
rogy coctaBmwi 4817 MuH. pyOneil, B TOM dYHClie 3a CUeT OOJAaCTHOTO U
¢denepansHoro 6romxera 2009 MitH. pyoIei.

YensOuHckast 00JlacTh SBISIETCS  DHEProAe(ULUUTHBIM PETHOHOM,
nonyvaromuM 100 % mpuponHoro rasza m3BHe W a0 35 % moTpebisemoit
JNIEKTPOIHEPTUH C ONTOBOTO PBHIHKA AJIEKTPOIHEPTHH, TO3TOMY PEIICHUE
BOMPOCOB  MOBBIMICHUS  SHEProdPEKTUBHOCTH  HMMEET  MPHOPUTETHOE
3HAYCHHE.

IMoTpebieHue 3HEPropecypcoB Pa3iUUHbIME OTPACISIMH 3KOHOMUKU
YensOUHCKOM 001aCTH MPEICTABICH HA pUCYHKE 1.

0,53% 8,50%
%

12,87%

72,20%

E [IpombiuIeHHOCTD M 3HepreTuka M KKX
Broxxernas cdepa u CeibCKOE XO03SIICTBO
EIpoune

Puc. 1 ITorpebienne sHEPropecypcoB pa3IHIHBIMH OTPACTIMH YIKOHOMUKHI
YensbuHcKoOM 061acTH

OCHOBHBIMH TEJSIMH TPOBENEHUSI pabOT MO IHEProcOEepPeKEHUI0 B
YensOMHCKOM 001aCTH SABISIOTCS:

- moBbIeHNe YPPEKTUBHOCTH UCTIONb30BaHus TOP moTpeburensmu;

- ycroiunBoe obecneuenmne Hacenenus, JKKX u nmpyrux otpaciueit
SKOHOMUKH TOILTMBHO-3HEPTETHISCKIMHU PECYPCaMU;

- YMCHBIIICHUE HETaTUBHOTO BO3JICHCTBUS TOILJIMBHO-
9HEPreTHYECKOro KOMIUIEKCa Ha OKPYKaIOIyIO Cpey;
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- CHIDKEHME (DMHAHCOBON HArpy3KH Ha OOJIACTHOW OKOJKET 3a CYeT
COKpAIIIeHHs ToTaIuii Ha npuodpererne TOP;

- CHIKGHHE pa3Mepa IUIaTeXed moTpeOuTeneil, B TOM dHCIE
010/PKETHBIX OpraHmu3anwmii, 3a TOP.

Jns  JOCTHXEHHS OJTHX IIeJied BechbMa aKTyallbHBIM  SIBISICTCS
CHW)KCHHE TMOTepb, Bo3HuMKarommx B TOK. Haumbonee cymiecTBeHHBIMHU
COCTaBIBIIONIMMH TEIUIOBBIX TOTEPh B TEIUIODHEPTETHYECKHX CHCTEMax
SIBIIIIOTCST TIOTEPU TPU €ro MPOU3BOJCTBE HA HCTOYHUKE TEIJIOTHI U MpPHU
TPaHCHIOPTHPOBKE TEIUIOHOCUTENS N0 moTpeOutens. Haumbosee TumuuHOE
pacrpeenenne TeIIOBbIX MOTEePh MOKa3aHO Ha PUCYHKeE 2.

15% 8%

10%

57%
TIoTepH TENJIOTHI HA P eryJIHPOBAHHE mIToTepH TEIJIOTHI IPH NOTPeOIeHHH

mTTonesHo HCIOJIB3Y eMad TeILIoTa L] HOTel)lfl TEeILI0TEI HA HCTOUHHKe

L] HDTel)ll TeILTIOTHI NPH TPAHCHOPTHP OBAHHH
Puc.2. Pacnipenenenue noteps TEMIOTHI

3a mocnemuaue Tompl B UensdOWHCKOW OONACTH BBHINONHEH Psif
MEpPOTIPUATHH 10 TOBHIMCHUIO 3()()EKTUBHOCTH WCIONB30BaHUS TOIUIHBA.
Ocoboe BHUMAaHHE B 2012 rony YAENSI0Ch MHOBBIIIEHHUIO
3HEProdpHeKTUBHOCTH KOTEIbHBIX.

B YensOuHCKON 007aCTH OTOIUICHHE KHIIBIX JOMOB W OOBEKTOB
orokeTHOM cdepbl obecreunBaeT 821 koTenbHas, 580 M3 KOTOPBIX —
MyHuunaigsHeie. [Ipn atom 75 % Bcex KOTENBHBIX pabOTar0T Ha Tra30BOM
tomuee, 21 % — Ha TBepaoM ToIUMBE (Yroyib, IpoBa), 4 % — Ha XKHUIKOM
TOIIIHNBE (PUCYHOK 3).

4%

21%

75%

BT a3 NETpepaoe TOIINBO Kuakoe TOMIUBO

Puc. 3. PacnpeneneHI/Ie KOTCJIbHBIX 110 BUIaM HOTpe6J'I$IeMOI‘O TOILIMBa
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138 koTenpHBIX B 00MacTH SBISAIOTCS HedpPekTHBHBIMU. OHH
MIPUHOCSAT €XeToHO YOBITKH Oojee 300 muH. pyOseii. O6opymoBaHUE TaKUX
KOTEJIbHBIX MPAaKTHYECKH BBIpaboTamo cBOM pecypc. OHO H3HOIIEHO,
MOpPAJIBbHO YCTApeao M HMMEET IOBBIMICHHYIO aBapuitHOCTh. CeGecTonMoCTb
TETIOTHI HA 3THX KOTEIBbHBIX JOBOJIBHO BHICOKA.

He Bce koTenmbHBIE HAa BBIXOZE OOOPYIOBaHBI NPHOOpPAMHU ydeTa
TEIUIOBOM SHEpruu. TerIoByl0 MOIMHOCTh M KOJUYECTBO OTMYIIEHHON
NOTPEOUTENSIM  TEIUIOTHI HAa TAaKUX  KOTENBHBIX  IOJCYMTHIBAIOT IO
TEIJIOTBOPHOH CHOCOOHOCTH TOIUMBA. KOJIMUECTBO TEIUIOTHI, IMOJy4YEeHHOE
pacueToMm, MO MHOTHUM INPHYMHAM HE COOTBETCTBYET KOJIMYECTBY TEILIOTHI,
OTJaHHOMY MoTpeOutensaMm. lMeroTcss Oonblie MOTEPH TEIUIOTHl IpHU
TPaHCIIOPTUPOBAHUM TOTPEOMTENIIM 32 CUYET M3HOCAa TEIUIONPOBO/IOB,
HACOCHBIX YCTAHOBOK M IPYTOT0 000PYIOBaHHMS.

OcobOeHHO B HEONArONMpPUATHBIX YCIOBHUSIX HaXOJSATCS KOTEIbHBIE,
paboTaromue Ha TBepIOM TorutuBe. Kak MOKa3bIBaeT HPaKTHKA, HEKOTOPHIC
MOCTABIIMKN CHA0XaIOT UX YTJIEM, KOTOPBIH COAEPKUT OOJBIIOE KOJINIECTBO
WHOPOJHBIX BKIJIIOUCHHUH, CHIDKAIOIINX TETJIOTBOPHYIO CIIOCOOHOCTH TOIUIMBA.
Ha Takmx KOTeNBHBIX pasHHLA MEXAYy (aKTHYECKUM KOJIHIECTBOM
OTITYIIIEHHOM TEIUIOTHI U pacueTHHIM 3HAYCHUEM OYCHb 3HAUUTENbHA.

Jdunst  Toro 4YToOBI HE Pa3OpUTHCS, MNPOU3BOAMTENN  TEILUIOTHI
BBIHYXJICHbl TOJAHUMATh Tapu(dbl Ha TEIIOBYI 3Hepruto. OJHAKO POCT
TapuoB orpaHuyMBaeTcs IoctaHoBieHueM [IpaBurenscTBa. HauGonee
MEePCHEeKTUBHBIM HAIIPABICHUEM CHIDKEHHUS CTOMMOCTH BBIPAOOTKH TETIJIOTHI
SIBJISIETCS. OCYIIECTBJIICHUE PECypCo- M IHEProcOeperaroiinx MEepONpHSTHH,
KOTOpBIE pa3padaThHIBAIOTCSl HA OCHOBE PE3YNIbTaTOB dHeproodcienoBanus. B
TO 7K€ BpEMsI CTOMT OTMETHTh, YTO IHEProoOciieIoBaHNe B HACTOSIIEE BPEMs
MPOXOAAT B OCHOBHOM IOTPEOHTENN TEMJIOTHI, a 00ClieloBaHNE KOTEIbHBIX,
KOTOpOE SIBISIETCSl 00s3aTeNbHBIM, NMpoBoanTcs B YensOMHCKON oOnacTw c
OTCTaBaHHEM.

PesynbpraThl  NpOBENEHHBIX  SHEProoOCIICOBAaHUH  KOTENBHBIX
MOKa3ajly, d9TO  JHeprocOeperaromme  MepompHsTHs  0e3  3aMeHBI
cymiecTByromero obopyaoBanus He OyayT 3 (HeKTHBHBIME U HE MPUBEAYT K
CHIDKEHHIO CTOMMOCTH TIPOM3BENEHHON TeruioThl. OO00OpymoBaHHME TaKHX
KOTETBHBIX ~ HE  CIIOCOOHO  OTBEYaTh  COBPEMEHHBIM  TpeOOBaHMAM
SKCIUTyaTalluy 1 3ajadyaM dHeprocoepexeHns. 3HAYUTENbHbIN d3PHEKT MOKHO
HNOIY4YUTh TOJIBKO TpH NPOBEJEHUHM IOIHOM MOJEpHU3ALMA M 3aMEHBI
obopynoBaHust Ha coBpeMeHHoe. B cBszu ¢ atum B 2012 roay ¢ ydactuem
MHBECTOPOB TIOCTPOEHBI 42 HOBBIE KOTEJbHBIE 00IIEH MOIIHOCTHIO 0K0JI0 160
MBT B3ameH 39 HedpPEKTUBHBIX KOTEIBHBIX, IPUHOCILIMX €XeroqHo 1o 117
MJIH. py0. yObITKOB. Ilepedens ocraBmmxcst 99 HeI(PEKTUBHBIX KOTEIBHBIX
(yopiTkn okosio 200 muH. py0. B roa) pasmelneH Ha caidte MUHCTpos ais
MOTEHIIMATIbHBIX HHBECTOPOB.
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BrnoxeHHbIE HHBECTOpPaMHM CpEICTBA Ha CTPOMTEILCTBO HOBBIX
WUCTOYHHKOB TEIUIOTHI HE BCErJa IMPHHOCAT OXHAIAEMOTO pe3yJbTara.
HekoTopele 3KCIDTyaTHpYIONIHE OpraHW3aldid HE B TOJHOM 0OOBeMe
BBITIOJTHSIOT paboTHI 10 IMOATOTOBKE K OTOIHUTEIBHOMY CE30HY. B oTmenpHBIX
HACEJICHHBIX ITyHKTaX HE OCYIISCTBISCTCI CBOCBPEMECHHBIA PEMOHT
HapY)XHBIX CETeH, He IMPOMBIBAIOTCS BHYTPHIOMOBEIC CHCTEMBI, HUMEIOTCS
YT€UKH  TEIUIOHOCHTENS, HE  NPOW3BOIAUTCA  PErYIHPOBKAa  CHUCTEM
aBTOMATH3allMM Ha KOTEJbHBIX. B pesyibpraTe Temmeparypa y KOHEUYHBIX
NnoTpeOuTeNeld HIKE HOPMATHBHOM, HE BCE HAceleHHE OIlIayMBacT
TEIJIONOTpeOIeHNEe, CIIMBAET TEIUIOHOCHUTEIb W3 OTOIMTENIBHBIX HPUOOPOB.
WHBecTOp BBIHYXJIEH 3aTpavyuBaTh IOMOJHHUTENbHbIE, HE MPEIYCMOTPECHHbIE
TapuGoM CpencTBa, HA TOANUTKY W Ha ITIOCTOSIHHYIO IPOMBIBKY
TEIUI0OOMEHHHUKOB B KOTEJIHHBIX.

Joctmxenne 3¢pHEeKTHBHOTO UCIOb30BaHusA TOP BO3MOXKHO TOJBKO
P OTBETCTBCHHOM BEHITIOTHEHUH YHEPTOCOEpEraroInX MEPONPUATHIA Ha BCEX
JTarmax MpOnU3BOJICTBA, TPAHCTIOPTUPOBAHMS U IIOTPEOICHHS TETUIOTHL.

Peanmsamuss 1meneBoi TpOrpaMMBI IO SHEPTOCOCPEIKCHHIO B
YensOuHCKONH 007aCTH TO3BOJHUT JOCTHYB MPEAyCMOTpeHHBIX DenepalbHbIM
3akoHOM OT 23 Hos0ps 2009 roma Ne261-®d3 «O6 sHeprocOepexeHHH U O
MOBBILIIEHUH JHEPreTUUeCKOr dS((GEKTUBHOCTH» IOKa3aTeNed CHHKECHUs
00BeMa OTPeOICHHS YHEPTOPECYPCOB.
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INCREASE IN EFFICIENCY OF THE HEATING SYSTEM
"UCHALINSKY MINING AND PROCESSING COMBINED WORKS"™

Abstract

The analysis of heat consumption in "Uchalinsky mining and
processing combined works™ OJSC has been done, problems of low efficiency
of the heating system identified, energy-saving measures developed.

Key words: heating system, efficiency, boiler, reconstruction.
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B Hacrosmee BpeMs BONPOC SKOHOMHUYHOCTH TIPOM3BOJICTBA Ha
MPEeANPUATHSIX HaIled CTpaHbl CTOUT 0c000 ocTpo. I[loBblmeHWEe IIeH Ha
JSHEPropecypchl, HapanMBaHUE O0OBEMOB BBITYCKAEMOU MPOIYKIIUU TPEOYIOT
3HAYNTENBHBIX KalUTATOBIOXKEHUH. COBpPEMEHHBIC NPEINPHUATHS, ITOHUMAas
aKTyaJIbHOCTh JIAHHOHM TPOOJIEMBI, MOAXOMAT K HEW CO BCEH Cephe3HOCTHIO,
paccMmaTpuBas pa3iIudHbie BapuaHTHl pemreHus. OMHOH W3 BaKHEHIINX
npoOJeM Ha TPOM3BOICTBE SABJSICTCS CHIDKCHHE 3aTpaT Ha MPOU3BOJCTBO U
TPaHCIOPTUPOBKY TEIUIOBOM sHepruu. B ropome VYwanel u B mocenke
Mexo3epHblii HCIIOJIb3YEeTCS LHEHTPaIN30BaHHOE TEIIOCHAOKEHHE.
I'pamoobOpasyroiiiee MpeAnpusITHE BhIpadaThIBACT TEIIOBYIO SHEPIHIO HAa CBOU
TEXHOJOTHYECKHE HYKIbI 1 00ECIICUNBAET €0 HACEIEHHBIE YHKTHI.

AHaIM3 IpOU3BOJACTBEHHON JOKYMEHTAITUH ITOKa3aJl, YTO OCHOBHBIMH
npousBoguTeNnsaMu TemnoBoi s3ueprun B OAO «Yuanunckuii I'OK» aBnsroTest
JIBE KOTEJIBHBIE, CM. Ta0JHILY.

WcTounukuy TEmIoBoil sHepruu

YcraHoB Tosl
Ne HanmeHnoBanue JIEHHAs
/o HUCTOYHUKA MOIIIHOCT 2010 2011 2012
b, I'kam/4a
| Koremmaipymma | 4506 | 445075 | 153044 | 143900
«Y3eJbI'UHCKHITY
LlentpanpHas
2 OTOIUTEIIbHAS 214.8 299258 | 342617,2 | 321268,5
KOTEIbHAsI

C y4eToM BTOPOCTENEHHBIX HCTOYHHKOB CyMMapHOE NPOU3BOJICTBO
terutoBod sHeprum 3a 2012 rom coctaBur 4716182 I'kan. OcHOBHBEIMH
NOTpeOUTEIIMU dHEprun sBisitorcsi OborarutenbHas (abpuka, YUaTMHCKUH
MOA3EMHBIN PYIAHUK, PYAHUK «Y3enbruHckui» (6oxee 47 %). pyryro 4actb
TEIUIOBOM 3HEPTUU KOTENbHBIE MOCTABISIIOT B JKUJIOM CEKTOp Ha OTOIUIEHUE,
BEHTWILILIMIO WM Topsdee BojocHaOkeHHe. YacTh TEIUIOTHl MCIONb3yeTcs Ha
HarpeB BO3/yXa BOASHBIMH KaJopudepaMu, KOTOPBIH 10JaeTCsl B IAXTY, a TaK
K€ UCTIONIb3YyeTCs Ha COOCTBEHHBIE HY>KABI KOTEJIBHBIX, CM. pHC. 1, 2.
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Puc.1. Ctpykrypa motpeOieHus TeIIOBOU SHEPTHHU, BRIPAOOTAHHON KOTEIBHOMN
pyaHUKa «Y3enpruHckuii» B 2012 romy.
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Puc.2. Ctpykrypa notpebiaeHus TEINIOBON SHEPTHH, BEIpaboTaHHOU LleHTpansHOi
oronurelbHON KoTenbHoi OAO «Yuamuackuit TOK» 3a 2012 roz.

[lpu aHanm3e NOTPEONCHHS TEIUIOBOH SHEPTHU OBIIM BBISIBICHEI
CJIeIYIONIHE MPOOIEMBI:

1. VObITKH Tipu peanu3anii TOBapHON MPORYKIMHM KOTEIBHBIMH 3a
2012 rox cocraBuiu: y LleHTpanbHONW OTOMUTENHLHOW KOTEILHOW YYaTHHCKOM
wiomaaku — 5062059 py0, y KOTeIbHOM PyAHHUKA «Y3eIbIHHCKUIY - 8347254
py0. BrisBnena HeapdexTHBHAS 3arpyKEHHOCTh OCHOBHBIX OTOIHTEIHHBIX
KOTCTbHBIX. B  KOTENbHOW pyIdHHKAa «Y3EIbIMHCKHUI» MaKCHMalbHas
BocTpeOOBaHHAs MOINHOCTh cocTaBwia 58,1 I'kan/uac, B LleHTpanpHolU
OTOIHTEILHOW KOTEIBPHOW MAaKCHMalibHas BOCTPEOOBaHHAS MOIIHOCTh -
102,72 T'kan/gac. Bblcokas ceOeCTOMMOCTh IPOM3BOAMMON IPOAYKIIMH,
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BCJIEICTBHE HEAOTPY>KEHHOCTH KOTEJIbHBIX, MPUBOJUT K CYIIECTBEHHBIM
yOBITKaM TIpH €€ pearn3anuu.

2. C MOMeHTa BBOJ]a KOTEIBHBIX B AKCIDIYaTAllHIO HE IIPOU3BOANIACE
MOJICPHU3AINS U PEKOHCTPYKIHUS KOTEIEHOTO 000pyI0BaHUS.

3. Bonpmas mpoTsSKeHHOCTh TEIDIOBBIX CETeH W TEIUIOBBIC MOTEPH B
HUX, BCIEACTBHE IUIOXOHM TEILIOM3OJAIUU TpyOomnpoBoaoB. Ha YwamuHCckoit
IUIOMIAIKE TPOTSHKCHHOCTh TEIUIONPOBOAOB cocTaBisier 745,7 KM, 10
temwionoreps - 7,6%. Ha VY3ensrunckoil mniomanke HpOTSKEHHOCTb
TEIUTIONPOBOIOB - 33,25 KM, moiis Terwionoteps - 9,5%.

AHanmu3 BBISIBICHHBIX MPOOJIEM MO3BOJIII MPEJIOKUTH CICIYIOIIUC
MEpOTIPUSITHSL:

1. 3ameHa BOASHBIX Kamopu(hepoB Ha Kajgopu(ephbl MPSMOro HarpeBa
Bo3ayxa. Ilpunmun neiictBust cuctem [IHB ocHoOBaH Ha CoKUTraHuu
MPHUPOIHOTO Ta3a B IIOTOKE HATPEBACMOT0 BO3AyXa. DTO TO3BOIUT COKPATUTH
nmoTpeOIIeHUE TETNIOHOCHUTEIIS U YACTIICBUTD IIPOIIecC HarpeBa Bo3myxa [2].

2. YcTaHOBKa B KOTJIaX HOBBIX TETUNIOOOMEHHHKOB M MOJCPHHU3AIIHL
KOHBEKTHBHBIX ITy4KOB C YYE€TOM HHTCHCH(HUKAIINH TEIUIOMacCOOOMEHBIX
MPOLIECCOB B CHCTeMax TerutocHabxeHus [1].

3. VYBenuuyeHHe MOUIHOCTH KOTJIOB 1O HOMHUHAJBHBIX HArpy3oK H
OCYIIECTBJIEHUE KOHCEPBAIIMM HEKOTOPBIX M3 HUX, YTO TO3BOJHUT CHHU3UTH
ce0eCcTOMMOCTh TPOU3BOAUMON TIPOTYKITHH.

4. TlpuMeHeHue TEeTUIOU30JIAIIMOHHOTO MaTepHualia MeHONOoINypeTana
(cxopayna IIITY), koTopast MPUBEAET K CHUKEHHUIO TETUIOTIOTEPHh B TETIOBBIX
CeTsIX.

5. B mydeBBIX ceTsAX MPeXyCMOTPETh YCTAaHOBKY IT€PEMBIUEK, HTO
MIO3BOJIMT OBBICHTH HAJIG)KHOCTH TEIUIOCHAOKEHUS IMOTPEOUTENEH.

[pemmosxeHHBIE MEPONPUATHS  TIO3BOJIAAT: CHHU3UTH CTOMMOCTH
BBIITYCKAEMOH TPOMYKIIMH M OKa3bIBAEMBIX YCIYT, 00ECHEUUTh yCTOWIMBOE
cHaOXeHHe TMOTpeOuTeNlell JHepropecypcaMdm B COOTBETCTBHH C HX
MOTPEOHOCTSIMH, CHU3UTh 00bEM IMOTPEOICHUST OCHOBHBIX BHIIOB TOILUTUBHO-
SHEPTEeTHYECKUX PECypPCOB (IIPUPOIHBIH ra3, 3JIEKTPOIHEPTHSA).

CnMCcOK MCTOYHHMKOB:

1. Epemees E.B., Komoakun .M., pyk. Tpybunema TI.H.
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IMPROVING THE MICRO-CLIMATIC CONDITIONS IN THE
CRANE OPERATOR’S CAB

Abstract

The analysis of modern ventilation systems to provide the required
microclimate in the operator's cab has been done, advantages and
disadvantages of existing systems revealed; an apparatus for cooling air to the
normalized parameters proposed.

Key words: ventilation systems, operator's cab, micro-climatic
conditions, air coolers

]_[GJ'II)IO HaHHOfI pa60Tm SABJIACTCA OCYILECTBJICHUC MepOHpI/IHTI/Iﬁ 1o

o0ecIieueHNI0 HOPMHUPYEMBIX MapaMeTpoB BO3/1yxa B KaOWHE KpaHa, YTO Ha
CETOJIHSIIHUH JICHD SIBIISIETCS. aKTYaJIbHOM Npo0ieMoii B paboTe MPOKaTHBIX U
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CTAJICIUIABMJIBHBIX 1IEX0B. DTH 11eXa paboTaloT KPYIrJIOCYTOYHO, HETPEPBIBHO C
BBIZICTICHUEM OOJIBIIOTO KOJIWYIECTBA TEIUIA, T'a3a U MBUIH.

XapakTepHO#i 4epToil pabodmx 30H, BBITOJHCHHBIX B BHJIC KaOWH,
ABJSIETC 3aMKHYTOCTh M OTHOCHUTEIBHO Manblii o0beM. Yacto kabumna
MOCTOBOTO KpaHa paclojOK€Ha B BEPXHEH 4YacTH IIOMEINEHHA, TI7e
CYLLECTBYET 30HAa TaK HA3bIBAEMON «TEINIOBOW MNOAYIIKW». B 3TOi 30HE
Temmneparypa Bo3ayxa pocturaetr 60-90°C, a KoHIEHTpauus pa3IudHbIX
BPEIHOCTEH JOCTUTraeT MaKCHMAJIbHBIX 3HAU€HUH. DTO OKa3bIBAa€T HEraTUBHOE
BO3ACHCTBHE Ha oOleparopa KpaHa, M B CBSI3M C 3THM pPE3KO BO3pacTaeT
BEPOSITHOCTH OIIMOOYHBIX JICHCTBHH TNpPH BBINOJIHEHHH TEXHOJIOTHYECKHX
onepauuil. JInuTensHOe BO3AEHCTBHE BBICOKUX TEMIIEPATyp MOXKET NMPHUBECTH
K pacCTpOUCTBY LEHTPAIbHOW HEPBHOM CUCTEMBI, TEIUIOBOMY YZAapy, IoTepe
CO3HaHUS.

CornacHo canutapHbiM TpaBmiamM CIT 1204-80 B xaOwHax KpaHOB,
IpU  BBINOJHEHHH pPa0OT OIEpaTOpPCKOTO THMA JIOJDKHBI  COOMIONAaThCS
ONTUMANBHBIE  HOPMBI  Temmepatypel  (t=22-+25°C), OTHOCHUTEIBHOMH
Brnaxuaoctd (@=40+60%) u ckopoctu aBIKeHus Boznyxa (v=0,1m/c).
OueBHHO, YTO CAaHUTAPHBIC NPaBHUiIa B KAOMHAX KPaHOB HE COOJIIOAIOTCS.

B Hacrosmiee BpeMsl CyIIecTBYyeT [Ba IyTH pEIICHUS JaHHOU
npobieMbl, OJHAKO B JIOOOM ciydae B KaOuWHe KpaHa e7Ba yJaercs
MOJIepPKUBATh TEMIIEpaTypy Bo3ayxa Ha ypoBHe 30 °C.

K mepBomy myTH OTHOCATCS TaKkHe TEXHHYECKHE PELICHMS, KOTOpPbIE
MpeIyCMaTPUBAIOT TIOCTYIUIEHHE BO3JyXa H3 MECTa, DPAcCIOJIOKEHHOTO 3a
npesfenamMu nexa. B mpuTodHON Kamepe BO3IyX IOJATrOTABIMBACTCS JI0
HYXKHBIX TIapaMeTpoB M TIPH IIOMOIIM CHCTEM BO3IYXOBOAOB IOAAETCS B
KabuHy KkpaHa. BosmyxoBon — mpeacraBinsieT  co00OM  HETIOJBHIKHBIH
METANIMIECKUIT KOpoO ¢ TMPOJONBHON IIENbI0, MEPEKPBITHIN AJIACTUYHBIMU
JICHTaMH M TO/BM)KHBIM TNATPyOKOM. AHAJIM3 MOJOOHBIX PEUICHHH IOKa3all,
YTO BCE 3TH YCTPOMCTBA OTIMYAIOTCS CIIOKHOCTHIO B N3TOTOBJICHUH, MOHTa)KE
M DOKCIUTyaTallud, a TakKXe BBICOKOW cTomMocThio. Kpome Toro, He
obecrieunBaeTcss HEOOXOOMMas TepMeTH3alus BO3IyXOBOJOB. B mpormecce
HKCIUTyaTaI[ii BO3AYXOBOIB! 1e(hOPMUPYIOTCS, ABIKEHHE KpaHa BAOJE GepM
3aTpyaHSIETCS.

Bropoil myTh — WCIONB30BaHWE CHUCTEM KOHAMIMOHHUPOBAHUA
Bo3ayxa. [locnenHee BpeMsi B KOMIUIEKTAIMIO MOCTOBBIX KPAaHOB BKITIOYAIOTCS
ABTOHOMHBIE TPAHCHOPTHHIE KOHIUIMOHEPHI, paboTarolye Ha IOJHON
PELMPKYISANUKA  BO3[yXa, 4YTO HE TMO3BOJSET OYHCTUTh BO3AyX OT
NPUCYTCTBYIOIIMX B IIeXax ra30BbIX BpeaHocTel. Kak mokasan anamms paboTel
KOHJIUIMOHEPOB B yclnoBHAX ropsuux nexoB OAO «MMK», nepuon ux
okcityatauuu  HeBenuk [1].  [lpakTuka oSkcrulyaTaluy NOPUMEHSIEMBIX
KOHIWIMOHEPOB I0Ka3ajda HEHAJEeKHOCTh MX HMCHONb30BaHUs. OHH OBICTpPO
BBIXOZAT M3 CTPOSI MO NMPHYMHE WX HEIPHUCIOCOOICHHOCTH K BHOpAIMAM H
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KOPpPO3HMHM, BO3HHKAWOIICH W3-3a BBICOKOTO COJACPXKAHHS B  BO3AyXE
arpecCcUBHBIX ra3oB, Takux kak SO,, HF.

[TaTeHTHBIN MOWCK IMOKAa3all, 4YTO B HACTOSIIEEe BpeMs pa3padOoTaHO
YCTpOHCTBO,  oOBeAWHSIONIEE B  ceOe  TOJIOKHUTEIbHBIE  CTOPOHBI
BBIIIICOMMCAHHBIX CHCTEM, CM. PHCYHOK. Bo3myx mpeanaraercs mogaBaTh W3
MPUTOYHON KaMephl 10 HOIBIKHOMY THOKOMY pyKaBy 4, COSAMHEHHOMY C
KaOWHOW M WUCTOYHHKOM Tonadu Bo3ayxa. OCOOEHHOCTH pyKaBa COCTOHUT B
TOM, 9TO K €r0 TOPU30OHTAIBHON YacTH KECTKO MpHUCOeAMHEHbI Koybia 10,
BHYTPH KOTOPBIX PACIIOJIOKEH TPOC 7, MPUKPCIUICHHBIN K CTCHE 3[aHMs, I
CBOOOTHOTO TIEPEMEIIICHHUS KOJIEII,

s 5
i s

YCTpoHCTBO BEHTHIISIIAN KaOMHBI KPAHOBIIMKA:

1 — y3exn Bo31yx03ab0pa; 2 — IPUTOYHAS Kamepa; 3 — BEHTUIATOP; 4 — BO34yX0BOZ; 5 —
KaOWMHa KPaHOBIIMKA; 6 — OTBEPCTHE [UIs BIyCKa BO31yXa B KaOuHy; 7 — TpOC,
HpOJTO)KeHHLIﬁ Ha HEKOTOPOM PACCTOAHUU OT CTCHBI 3[JaHUS; 8,9 — TOYKH KPECIJICHUA
Tpoca; 10 — xonbua; 11 — XoMyTsI.

[Tpu mepemMemenun KaOWHBI KPAaHOBIIMKA T0Aa4da BO3Iyxa He OynmeT
HapyllIeHa, TaK KaK BO3JyXOBOJ MOXET IPUHUMATh KaK PAaCIpaBICHHOE, TaK U
U-o6pa3Hoe MoJoXeHHe, IpoBUcasi MO JUIMHE Ha Koiblax [2]. DToT Meron
BEHTWIISILIMK OOeCIIeunBaeT MOCTOSIHHBIN pacxon M OecnepeOoliHylo mopady
Hapy>KHOTO BO3]lyXa, a TaK)Keé MUHUMH3AIMIO yTe€UeK, YIPOILIEHHEe MOHTaXa U
CHIDKEHHME KalUTalbHBIX M OKCIUIyaTalMOHHBIX 3arpaTr. OJHako pykaB B
ropsiuMX IeXaX HaxOAMTCS, KaK IPaBUIIO, B 30HE «TEIUIOBOM MOAYIIKM» U
0o0paboTaHHBI BO3AyX HarpeBaercs. [lodToMy MBI MpeajiaraeM OXJIaXKIaTh
BO3AyX HETIOCPEACTBEHHO Iepe KaOMHOM.

IIpennaraemoe  ycTpoHcTBO paboTaeT ciemyommM  00pa3oM:
HAapyXHBIH BO3QyX IOJAETCSI B NPHTOYHYIO KaMepy M M3 HEE 10 pPyKaBy
JOCTaBIIAeTCA K KaOMHE KpaHOBIIMKA. PsimoM ¢ kaOMHOI 3aKperuieHa eMKOCTh
C KMIKUM a30TOM C TEIUIOM30JSIUEN, MpPeAOXPAHUTENBHBIM KIIAIaHOM,
TEPMOpPETYJIITOPOM M HcmapuTeneM. Bo3myx, oOrekas HCHapurellb C

293



ra3o00pa3HBIM a30TOM, OXJIAXKAAEeTCsl M MocTynaer B kaOuny. Temmeparypa
BO3[yXa pEryJupyercs KpaHOBIIMKOM. J[Ifsi OIpeneNieHHs] HOBEPXHOCTH
OXJTaXICHUS C TIOMOIIBIO TEOPHH OJ00MS OBLIHN OTpeaeIeHbI KO QUIMESHTHI

a-l

TEIIOOTIAYH «, BT/(MZ'K), KOTOpBIC OIIEHUBAIIUCH MO ypaBHEHUIO Nu = TO,
HC

rnie Nu — uumcio Hyccenpra, ompeneieHHOE IO YpaBHEHHIO MOIOOMS,

BBEIOpaHHOMY B 3aBHCHMOCTH OT YCIIOBHH TeIutooOMeHa; A,. — ko3dduiuent
TEILTOTIPOBOAHOCTH Ta3a, B1/(M-K); |y — XxapakTepucTHUeCKHi pa3mep, M.

[Tpu oTCyTCTBHM BO3MOYKHOCTH YCTPOICTBA pyKaBa, BEHTUISLIHOHHOE
YCTPOWCTBO paboTaeT Ha peuupKysiuuu. B atom cinydae B kaOuHe
pa3MelaeTcsi BEHTHJIITOP, IOJCACHIBAIOIINIA BO3IyX M3 IlexXa, Ha BXOZAE B
OXJIQIUTEJIBHOE YCTPOWCTBO YCTAHABIMUBAIOTCS (QUIBTPBI Ul  OYHCTKH
BO3ayXa. (DI/IJ'H)TpLI HOL[6I/IpaIOTCH B 3aBUCUMOCTHU OT NPUCYTCTBYIOIINX B LIEXE
ra3oBbIX BPEIHOCTEH.

JanHas yCTaHOBKa IIO3BOJMUT HE TONBKO PEHIHTH TMpodiIeMy
obecrieueHnsT TpeOyeMBIX MapaMeTPOB MHKPOKIMMAara B KaOWHE KpaHa, HO U
3HAYUTENbHO CHH3HWTH HSHEPro3aTpaThl IO CPABHEHUIO C TPaIUIHOHHBIMU
PEIICHISAMU.
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INFLUENCE OF PEDAGOGICAL MOVEMENTS ON THE
DEVELOPMENT OF SCHOOL BUILDING ARCHITECTURE: A
HISTORICAL OVERVIEW

Abstract

This paper explores the interdependence between pedagogical
movements and school building architecture in the context of historical
development. By analysis of historical trends of development of pedagogical
ideas and movements, the basic framework is defined, within which it is
possible to consider a range of circumstances and the implications regarding
the genesis and relevant organizational forms of school buildings.

Keywords: school buildings, pedagogy, history, development
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1. Introduction

Observed in the context of historical development, education was
always performed between the teacher and protégés. At first, in the old
communities education took place at the level of the transfer of experience
from older to younger members. Later, in ancient times, especially in Ancient
Rome, the one that teaches, educates and guides - pedagogue is defined, from
which the term pedagogy was derived.

Over time, starting with the ancient philosophers, especially the
Sophists, until today, the most prominent educational figures influenced the
development of the whole education and educational system in general in
various ways, by the development of educational goals, principles, methods
and systems. However, the reflection of different pedagogical ideas have
always been conditioned by historical, cultural, and other general social
circumstances, which largely influenced the degree of their implementation
and further development of the organizational forms of school buildings.

2. Historical development of pedagogy

Analyses of the essential origin and development of pedagogical
thought take ancient times as a starting position. Prominent ancient Greek
philosophers, especially sophists like Socrates, Plato and Aristotle, made the
largest contribution to the development of pedagogical theory and practical
pedagogical work. In addition to the efforts that had to do with developing a
comprehensive system of education, their biggest influence is reflected in the
need for education of children from the earliest age, thereby giving special
importance to playing and talking. The most famous is the Socratic teaching
method of questions and answers (irony and maieutic).

Under the strong influence of ancient Greece, the development of
pedagogical thought continued in Rome, where the main contents of education
derived from Aristotle's pedagogical ideas. During this period, famous theorist
and practitioner Marcus Fabius Quintilianus had the most significant role. He
directed a lot of attention towards the pedagogical methods and the
development of public speaking.

Medieval subordination to the church, which completely took over
education, did not make noticeable progress in the development of pedagogy
and education. Scholasticism, as the philosophy of the Middle Ages, was
subordinated to church teaching, although the weakening of the authority of
the church to some extent paved the way for the era of humanism and the
Renaissance.

Humanist pedagogues are pushing for new pedagogical methods that
are based on respect for the child, for the enrichment of the curriculum,
especially the contents of the natural sciences (physics, geometry, mechanics)
and the history.
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The most prominent humanist educators were: Vittorino Da Feltre,
Erasmus von Rotterdam, Michel de Montaigne, Francois Rabelais, Thomas
More, Tommaso Campanella and others.

In the transition from the middle to the new age, Czech educator Jan
Amos Komensky stands out. He is considered to be the founder of a new era of
pedagogy and the founder of modern didactics. Komensky expressed his
humanistic orientation through his work "Didactica magna" which ranks
among the top comprehensive pedagogical considerations. The introduction of
class-course-hour system, as well as advocating for a precisely defined class
organization in terms of its beginning and work plan, and respecting the
principle of gradual and systematic approach in teaching stand out as the
biggest achievements of this pedagogue.

After Komensky, a series of theorists gave a strong impulse to the
development of new age pedagogy. In the Enlightenment period, in XVII and XVIII
century, John Locke had an important role in the development of pedagogical
thought, foregrounding the importance of individual education. Among others, the
orientation of Jean Jacques Rousseau toward the education that suits the nature of the
child, or to the individual approach to the child and its free development and
education, points out.

Under the influence of pedagogical thought of Rousseau, Johann H.
Pestalozzi has expanded curriculum, and emphasised importance of education
of the mind, taking into account the psychological aspects of teaching.
Nineteenth century was marked by genuine pedagogical system of Johann
Friedrich Herbart. Correlating cognitive process to psychological laws,
according to Herbert, every educational process takes place in four phases:
clarity, associations, system and method. At the turn of the XIX and XX
century, the reform pedagogy occurs. A large number of different pedagogical
directions, criticizing traditional pedagogy and education, strive to new models
of education, which are mainly based on the pedagogical doctrine of Rousseau.
Thus, the child takes central position in the concept of reform pedagogy.
Prominent reformist trends in this period are: "Century of the Child" - Ellen
Key, Pedagogical pragmatism and instrumentalism - John Dewey, "Working
School" - Georg Kerschensteiner, the "New School" movements: Dalton-plan,
Winnetka-plan, project method (John Dewey and William Kilpatrick), Decroly
method, Montessori method, Jena-plan, and others.

Modern Pedagogy of the twentieth century is characterized by an
extraordinary diversity, from classical concepts which have largely been based
on pedagogical considerations from the past, to the alternative, innovative
pedagogies that, in different ways, advocated a radically different approach to
education.
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3. The genesis and development of school building architecture

Traces of the first literacy, and therefore the roots of the school
architecture can be found in ancient civilizations, in the old schools of scribe in
ancient Egypt who worked at shrines (temples). However, when it comes to an
organized system of education, the starting position is the ancient Greece.

3.1. Ancient period

The manifestations of the first complete system of education can be
recognized in ancient Greece (VI century BC), especially among its most
developed parts - Sparta and Athens. Military education was dominant in
Sparta, while gramatist, kitarist schools and gymnasiums prevailed in Athens.
Although gramatist and Kitarist schools were private, work in these schools has
been implemented in accordance with state regulations. Teachers had the
freedom in choosing the content of the work, and the work of students was
conducted individually. Gymnasiums were partly public schools, attended by
the wealthiest parents children. (Ka¢apor, 1996)

The opening of schools, libraries, museums, observatories and other
facilities for education, training and research are just some of the reasons why
the ancient period is considered very important for the general development of
civilization.

3.2. Middle Ages

In contrast to developed systems of education in ancient times,
education in the Middle Ages, was a major step backwards in quality and
development. Religious buildings (churches, monasteries, cathedrals...)
became centres of literacy and culture, and the education was based on the
authority of teachers, strict discipline and harsh punishments.

The epoch of humanism and the Renaissance was marked by a return
to ancient values, based on which they sought new routes into the culture, art
and science.

3.3. New age

However, the first scientific review of spatial characteristics of the
school building began in the middle of the seventeenth century. As one of the
pioneers in dealing with the architecture of the school buildings, Johann
Fiirtbach, 1649. in his work "Teutsches Schulgebdw" in 1649. points out to the
importance of "air and sunshine" in the school building.

The originator and inspirer of the class-lesson system, J. A.
Komensky, in the seventeenth chapter of his work "Didactica magna",
formulated the educational demands on school premises. Defining the school
as a place that offers a pleasant picture to the eye, the interior of the school as a
bright, clean and decorated with many pictures, J. A. Komensky gave
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particular importance to outdoor activities, from walking, through playing to
physical education. (Bajbutovi¢, 1983)

Beginning of the nineteenth century led to the establishment of the
first standardized models of school space in accordance to the system of
teaching. In England, the teaching was performed by the system of common
education, so-called. "Lancastrian" system, under which a large number of
students was educated. (Fig. 1) (Bajbutovi¢, 1983) The system of mutual
education, so-called "Bell" system, was like this. It was practiced in religious
schools.

a)

Fig. 1.  Educational systems: a) "Lancastrian” system b)"Bell" system

Later, in accordance with the change in the teaching, a new type of
building appears, where there is one teacher with two extra teachers, whose
duty is to supervise the writing, arithmetic and others. ("Stow" system), and
thereafter, in the 1846., a system by which each group of children had their
special teachers was introduced. Initially, a long and narrow room divided by
curtains into several parts, has been used for this purpose (Fig. 2).

 nnnamann T
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Fig. 2. The school building in England by "Stowe" system from 1826

During this period, the first state regulations on the design and
construction of school buildings were adopted. The regulations define the
relationship between the size of classrooms and the number of students in one
class and define the basic technical requirements for the design of school
buildings (Bajbutovic¢, 1983).
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3.4. XX century

At the end of the nineteenth and early twentieth century, there was
significant change in the traditional concept of school buildings. During this
period, there are two forms of traditional school architecture which correspond
to the pedagogical system of class teaching and subject teaching. The main
architectural features of a traditional school became the result of preference of
one of the two principally different pedagogical approaches.

In the period between the two world wars, the general social
development improves the hygiene conditions for the work of students and
teachers. "This period is characterised by social demaocratic politics of healts and
hygiene and major shifts in educational theory and policy." (Gorp, 2011) Significant
progress was made in establishing technical standards regarding orientation of
the school building, especially the orientation of educational facilities, ways
and intensity of providing natural light in the school building, natural
ventilation and ways of achieving effective air change in the school premises.

(Fig. 3)

Fig. 3. "Open air" school, Amsterdam, Netherlands, 1930. Architect: Johannes Duiker

Revolutionary social changes at the end of the first and beginning of
the second half of the twentieth century, among other things, have caused
intense theoretical debates about pedagogy and education. In the second half of
the twentieth century, especially in his last decades, there has been an
inevitable adaptation of pedagogical ideas of traditional school to new
circumstances, which allowed the partial termination of the monofunctional
and rigid spatial conception of school for the frontal whole class teaching.

In most of developed countries the views of contemporary
architectural models of the elementary schools are not always coherent. On
one side, there are strong efforts to completely remove the walls inside the
school building, while on the other scientifically based beliefs that show many
advantages of traditional concept of space for classes are present.

One can say that the second half of the twentieth century is
characterized by a number of "wanderings" about the introduction of new and
for that time modern architectural concepts of the school. A number of theories
about the school were created, and the search for the different schools
continued.
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In a number of economically developed countries experimental,
alternative schools were established. These initiatives were especially
manifested in the U.S., and have been adopted in England, Western Europe,
Japan... At the beginning of the eighties a number of new types of alternative
spatial school structures was created, under different names: the "open
schools", "schools without walls", "free schools", "schools with no classes"
and others. However, in such situations, theoretical models are often imposed
on teachers, while the "flexibility” was interpreted as unproductive openness.
Partly as a result of it, conflicts arose between those who supported and those
who opposed the "open planning” of education, especially where this is
considered, or implied, not as a natural act, but as a change in the way of
teaching.

"The open plan idea and its concept of flexibility were an important
innovation in the 1960s, but unfortunately, the idea was unacceptable to some
teachers, administrators, and architects who didn’t want to change. In the
following years most open plan schools returned to the old and comfortable
programs.” (Brubaker, 1998).

Previous studies have left the question of whether the school "open
plan" designed as such, is a good or bad influence on educational work,
unanswered. Only solutions which were profiled on explicit scientific basis
have survived. However, some of the basic principles of these schools,
supported by new pedagogical methods, have wider application and refer
primarily to the introduction of more flexible concept of spatial structure of
educational facilities, and therefore into the spatial structure of the school as a
whole.

So, among other things, it is necessary to pay special attention to
architectural design of future school building. This is corroborated by decades
of experience of several schools buildings that were built in the second half of
the twentieth century. Although they were based on historical references of
typical manifestations of the traditional model, cleverly thought-out
architecture of these school buildings caused them to be extremely well
accepted by the students. In contrast, the need for a radically different
approach to the design of school buildings has produced a series of
“architectural failures” (Fig. 4).
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Fig. 4. "School-factory"”, Berlin, Germany, 1972. Architect: Planungsgruppe
Bildungszentren

In a relatively short period of time, there were, as it turned out
because of the lack of true concepts, an attempts to establish innovative models
through the uniform systems of school buildings with huge capacities that
assumed the installation the most advanced technological achievements of that
time. Because of favorising technological to pedagogical achievements and
negligence of basic humanistic values, such concepts were doomed to failure,
in the case of schools, as specific types of buildings.

In the architectural organization of school buildings, finding the right
measure of flexibility is of special importance. The need for highly flexible
school areas often can ignore, or impair the overall value context of primary
schools as a specific and complex architectural environment. Among other
things, certain viewpoints regarding flexibility of school buildings should be
noted, that consider it not to be general requirement for achieving high quality
learning environment. As pointed out by professor A. Lederer, in some of the
proven schools, built in the start of the second half of the twentieth century, by
architects Eliel & Eero Saarinen, Hans Scharoun and Arne Jacobsen, flexibility
is equal to zero. However, all of these school buildings are favourite and
accepted by the students for decades. It is certain that these schools today, in
modern conditions, lack some facilities or some more spacious areas designed
primarily for social functions, but it definitely does not include the issue of
flexibility as the main problem (Lederer, 2004).

At the end of the twentieth century, caused by the dynamic social
changes, new educational requirements, and the impact of new trends in the
development of architecture, structural volume of the school decomposes
according to the function and purpose of the school premises. (Dudek, 2002) It
is enriched in facilities for social activities of students, and teaching facilities
acquire freer architectural form appropriate to a variety of learning activities
and the needs of children of different age and developmental characteristics.
(Tani¢, Kondi¢ & Stankovi¢, 2011). In addition to major steps made in general
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in the transformation of school facilities in the specific segments, the issue of
education, because of its specificity in regard to the continuity of innovation
processes, age and developmental characteristics of students, stands out as a
separate category and is a subject of controversy and criticism in the field of
architecture and combined, pedagogy, sociology and psychology.

Fig. 5. Saint Benno Catholic Secondary School, Dresden Germany, 1996. Architect:
Behnisch & Behnisch

Conclusion

Viewed historically, there are few pedagogical movements that
substantially continued and improved ideas and achievements of the past. In
fact, most of the new pedagogical concepts, through the provision of new
organizational forms of school and "contemporary" pedagogical methods,
criticized, and even denied, pedagogical doctrine of previous schools, as well
as their internal organization. Of course, all that made an impact on the
organizational models of school, and among other things, the aspect of the
architecture of the school buildings.

It is enough just to consider the genesis and the commitment of the
main movements in pedagogy and education, to come to the conclusion that
we face a very complex problem, under the constant influence of different,
often conflicting, views. It can be concluded that such attitudes are, in large
part, a consequence of constant conflict between deeply founded traditional
values on the one hand, and innovation and the impact of new pedagogical
ideas and concepts on the other.

Taking ideas and lessons that have influenced the improvement,
change, and reform of the architecture school building from the history of
pedagogy is significant for many reasons, but they should never be an obstacle
to its further reform, innovation and development.

303



Given the observed historical layers, the continuity or discontinuity of
innovative trends in education is the result of an intensive review and revision
of current pedagogical trends and methods, as well as enriching the goals and
objectives of the educational process. Certainly, in this context, among other
things, the issue of permanence and change in the school buildings
architecture, as well as specific details that need to be further explored should
be particularly underlined.

Acknowledgements

This paper is realized within the national scientific project at the
University of Nis, The Faculty of Civil Engineering and Architecture, financed
by Ministry of Science and Technological Development of the Republic of
Serbia 2011-2014: Revitalization of preschool facilities in Serbia — The
program and methods of environmental, functional, and energy efficiency
improvement (No. 036045: leader of the scientific and research project Danica
Stankovic, PhD).

References:

1. Bajbutovié, Z.: ,,Arhitektura Skolske zgrade*, ,,Svjetlost* — Zavod
za udzbenike i nastavna sredstva, Sarajevo, 1983.

2. Brubaker, C. W.: Planning and designing schools. McGraw-Hill,
New York, 1998, p. 20.

3. Dudek, M.: ,Architecture of schools — The new learning
environments®, Architectural Press, An imprint of Elsevier Science, Oxford,
2002.

4. Gorp, A. V.:,,School, History of Education: Journal of the History
of Education Society, 41(1), 2011, p. 119-121.

5. Kacapor, S.: ,Istorijski pregled nastanka i razvoja skole*, Zavod za
udzbenike inastavna sredstva, Beograd, 1996, p. 25.

6. Lederer A.: ,,Schulbauten — Nach péddagogischer Formel bauen®,
Deutsche BauZeitschrift, 2/2004, p. 30 — 33.

7. ,,Schulen in Deutschland — Neubau und revitalisierung®, Wustenrot
Stiftung, Ludwigsburg, 2004, p. 115, 116.

8. Tani¢, M., Kondi¢, S., & Stankovi¢, D.: ,,Spatial disposition of
social facilities in the primary school organization®, Facta universitatis-series:
Architecture and Civil Engineering, 9(2), 2011, p. 325-333.

304



YK 378.147:004.92

Henuciox H.A.

cm. npenooagameins, Kagheopa nPoeKmupo8anus u SIKCHILyamayuu
MEMANypeUtecKux Mawun u 0oopyooeanus, Hncmumym cmpoumenscmea,
apxumexmypul u uckyccmea, @I'BOY BIIO «Maenumozopckuii
2ocyoapcmeentbiti mexnudeckuti ynusepcumem um. I M. Hocosay
Tokapesa T.B.

cm. npenooasamens, Kageopa npoexmupo8ans u IKCHAYamayuu
Memantypauieckux MawuH u 0oopyooeanus, Hncmumym cmpoumenscmea,
apxumexmypul u uckyccmea, @®I'bOY BIIO «Maenumoeopckuii
eocyoapcmeenHulil mexuuieckuti ynugepcumem um. 1. M. Hocosay

HEKOTOPBIE ACIIEKTbI IPUMEHEHHWSA KOMITIAC-3D 1
KOMITAC-TPA®UK B OBYYAIOIIIEM MPOHECCE CTYJAEHTOB
HAIMPABJIEHUSA « CTPOUTEJBCTBO» B ®I'bOY BIIO «MI'TY
HUM.I''1. HOCOBA»

AHHOTaLUA

W3naraercs OMBIT NPUMEHEHHWS KOMIBIOTEPHBIX TEXHOJOTHIH B
NpernofaBaHny AUCHUIUIMHEL «mKkeHepHas rpaduka». VHpopmannoHHbIe
TEXHOJIOTHH Ha ocHOBe nporpammubix pemeHnii ACKOH BoctpeGoBaHs! 1 ¢
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DIFFERENT APPROACHES OF APPLYING COMPAS-3D AND
COMPAST-GRAPHICS IN TEACHING STUDENTS OF BUILDING
SPECIALITIES

Abstract
The article reveals the possibilities of using computer technologies in
teaching approach of “Engineer drawing” discipline. IT solutions based on
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ASKON software are in-demand and are successfully applied by many
companies thus the knowledge of COMPAS-3D AND COMPAST-
GRAPHICS application becomes an integral part of the teaching process.

Key words: student, Engineer drawing, IT, ASKON, COMPAS-3D,
detailed engineering drawings, COMPAS-GRAPGICS, SAPR produced and
licensed in Russia.

Kagpenpa [TuODMMO HecKONBKO JIET COTPYJHHYAET C KOMIaHHeH
ACKOH, «xotopast sBisieTcsi BEIyLIIMM POCCHUICKHM  Pa3pabOTYUKOM
WH)KEHEPHOT0 porpaMMHOro obecrnieueHusi. [IoObIBaB Ha ceMUHApe, KOTOPBIH
npoBoamia kommanuss ACKOH B r. UensOuHCke, Oco3Haemib MacmTad u
3HAYMUMOCTb JJI1 NPOMBIILICHHOCTH pa3paborok KOMITAC-3D, Beprukaisb,
Jlomman-PLM wu np. DOTH HOBBIE pa3pabOTKHM YCIENTHO BHEAPSIOTCS B
KOHCTPYKTOPCKYIO AESITEIbHOCTh NPEINPUIATHIA U Halla 3a/1a4a, KaK BBICIIETO
y49e0HOTO 3aBeACHUS, IOATOTOBHUTH OYOYIIMX HWHXKCHEPOB K BOCIPHATHIO
HOBOI HH(OpPMAIHH.

ACKOH  mo3BonsieT  COKpaTUTh  BpeMsi  KOHCTPYKTOPCKO-
TEXHOJOTMYECKOH MOATOTOBKM TMPOM3BOACTBA, CYIIECTBEHHO IOBBICUTH
Ka4eCcTBO KOHCTPYKTOPCKO-TEXHOJIOTHUECKON JOKYMEHTAIIUH.

WHdopmannoHHbIe TEXHOJOTHH Ha OCHOBE MPOTPaMMHBIX DPEIICHHN
ACKOH BocTpeOoBaHBI M € YyCIIEXOM INPUMEHSIOTCS Ha TPEeIIpUATHIX
TPAHCHOPTHOTO MAIIMHOCTPOCHHUS, B AaBTOMOOWJIBHOW M aBHALIMOHHOU
NpOMBIIITIEHHOCTH, Ha mpexnpusatusx OIIK, B  mnpoMblnuieHHOM u
IpakJaHCKOM CTPOUTEIHCTBE.

ACKOH mpencrasnser HOByI0 Bepcumio KOMITAC-CITC V-14
JIOCTYIIHYIO JIMLIEH3UpOBaHHYI0 oTeuecTBeHHYI0 CAIIP, pematonyro 3amauu
co3nmanus paboueit mokyMeHTaIum, cornacHo Bcem cramapram CITJIC.

D¢ ekTHBHOCTh JOCTHUTACTCS 3a CYET WCIONB30BAaHUS —CAMHOM
CUCTEMBl YIIPABICHHUS HWHXEHEPHBIMM JaHHBIMH, aBTOMATHU3MPOBAHHOMN
pa3paboTKOW KOMIUIEKTOB KOHCTPYKTOPCKOM JOKYMEHTallMd C TOJHOW
noanepxkoi crangaproB ECKJI; co3manuem nzo0paxeHuit (BUAOB, pa3pe3os,
CEUYCHHI U Jp.) NeTaNel U COOPOYHBIX €IMHHUIIL IO MPOCTPAHCTBEHHON MOJIEIH;
CO3/IaHMEM MHOTOJIICTOBBIX  UYepTeXKEeH W  TEKCTOBBIX JIOKYMEHTOB;
ABTOMATH3MPOBAHHBIM (POPMHUPOBAHNEM CIIEIH(PHUKAIINIA.

Henpro mpenogaBaHus HHXXEHEPHOH T'padMKH C HCIIOIH30BAHHEM
KOMIIBIOTEPHBIX TEXHOJOTMH SIBJISETCS 3ajada JaTh CTYJACHTAM HadallbHbIE
3HaHMs B cucTeMe rpaduuyeckoro pemakropa KOMIIAC-TPADUK,
3aMHTEpPECcOBaTh CTYJACHTOB B JajbHEHIIEM H3yYECHHMH U MCIOJIb30BaHUU
MOJYYCHHBIX 3HAaHWH NPU BBHIOJHEHHH KYpPCOBBIX, AWUIUIOMHBIX paboT M B
MPOU3BOJICTBEHHON NEATENLHOCTH. YK€ CTaB CTyAEHTaMHU, MOJIOJbIE JIIOAU
UHTEHCUBHO  OTCIEXXUBAIOT  PBHIHOYHYK0  KOHBIOHKTYpPY,  OLICHHMBas
MIEPCIEKTUBBI CBOETO TPYOYCTPONUCTBA U KapbEpPHI.

306



B coBpeMeHHOM TEXHUKE ITUPOKO UCTIONB3YIOT METObI M PE3YIbTATHI
TEOpUH TEOMETPUYECKUX HucciaenoBaHuil. KommeloTepHas reomeTpus B
cocraBe CAIIP sBisieTCsI MOIIHEHIINM HHCTPYMEHTOM IIPH MPOSKTUPOBAHUT
00BEKTOB PA3ITMIHOTO IIPETHAHAYCHUS.

N3yuenne reoMeTpuM — BaXHEWIIMH STam BO BCEM HAayYHOM
obOpazoBanmu. ['‘eomerpudeckme 3HAHHUS BaXXHBI [UIA  YEIIOBEKA, €ro
nmpodeccHOHATbHOM W Jake TIOBCETHEBHOW JAesITeNbHOCTH. [ eoMeTpust
ABISIETCS ~ BXHOW Ul W3Y4YeHHWs JMCLUIUIMHOM, TpeOys K cebe
JIOTIOJTHUTEEHOTO BHUMaHUS Ha BCEX CTYNEHSIX 00pa3oBaHusl.

B cootBerctBun ¢ TpeboBanmsmMu PI'OC BIIO nensio u3yueHus
JUCHUIUIMHBI ~ SBISETCA  OBNAJCHHE  CTYAGHTAaMH  HEOOXOAMMBIM U
JOCTaTOYHBIM  YPOBHEM  OOLICKYJBTYPHBIX M  TPO(eCCHOHATBHBIX
koMmmeTeHIwi. "WmkeHepHas Tpaduka" SBISETCA OJHOH W3 OCHOBHBIX
TUCHIWIUIAH TIPH TIOATOTOBKE OakalaBpa TEXHWYECKOTO HampaBieHus. Llenp
0o0y4YeHHs NUCIUIUIMHEI — OBIIAJICHHUE CTYICHTAMH 3HAHWSIMH, YMCHUSMH WU
HaBBIKaMHU, HEOOXOAMMBIMH IS BBIITOTHEHUS U YTCHHUS YePTEKEH pa3ImIHOTO
Ha3HAUCHWs W pCHOICHHA WH)XXeHepHO-Tpadmueckux 3amad. OBmajeHne
YEpPTEKOM KaK CpEICTBOM BBIPAXKEHHS TEXHUYECKOW MBICIM U Kak
MIPOM3BOJICTBEHHBIM JTOKYMEHTOM OCYIIECTBISIETCS Ha MPOTSHKEHUH BCEro
npouecca 00yueHHs B YHUBEPCUTETE. JTOT MPOLECC HAYMHAETCS C U3Y4YEHUS
OCHOB HA4yepTAaTEIbHON TCOMETPUH M HWHKCHEPHOW rpadukd, a 3aTeM
pa3BUBaeTCid W 3aKpelyiieTcs B psJe CHENHANbHBIX AWUCHUIUIMH U IIpH
BBINIOJIHEHUHM KYPCOBBIX pPAabOT M [IUIUIOMHOTO NpoekTa. Takxke IeIbIo
W3yYeHHs] IUCLUIUIMHBI SBJSIETCS OBJAJCHHE HaBBIKAMHU pEIIeHHs 3aaad
T€OMETPUYECKOI0  MOJAEIUPOBAHUS W NPUMEHEHUS  HMHTEPAKTUBHBIX
rpa)U4ecKuX CHCTEM JUIS BBHITIONHEHUS W PEIAKTUPOBAHHS W300paKeHUHA U
yepTekeH (C IIOMOIIBI0 KOMIIBIOTEPHBIX TPapHUECKUX TTAKETOB).

VYkazaHHasl 1IeJIb JOCTUTAETCS 3a CUET PA3BUTHS NPOCTPAHCTBEHHOIO
BUACHUS CTYICHTOB, HEOOXOAWMOTO ISl W3yYeHHs] OOIICHH)XEHEPHBIX U
CHELMANbHBIX TEXHUYECKUX IUCLMIUIMH U B MOCIEAYIOIIEH WHXXEHEpHOU
JIEeSTEBbHOCTH, OOYy4YeHHMS TEOPETHYECKHMM OCHOBaM  IPOEKTHPOBAHHUS,
crocobaM  TOCTPOEHUsS W300paKeHHWsl JeTaled W WX COCOUHEHWH B
cooTBeTcTBUH co ctangaptamu ECK/JI.

B pesymnpTaTe 0OCBOSHUS JUCIHIUIMHEI (POPMHUPYETCS:

® CIIOCOOHOCTh HCIIONB30BAaTh MPUKJIAIHBIE MPOTPAMMHBIE CPENCTBa
NpU pEIICHHH TNPaKTUYEeCKUX 3anad TNpopecCHOHATIBHON JesTebHOCTH,
CTaHJApTHBIE METObI IPOEKTUPOBAHMUS,

® CII0COOHOCTh Y4acTBOBAaTh B pa3pabOTKe IPOEKTOB M3JAEIUH C
Y4€TOM TEXHOJIOTMYECKHUX, KOHCTPYKTOPCKUX MapaMeTpOB;

® CrI0cOOHOCTB pa3pabaTbiBaTh NPOEKTHYIO ¥ pab0UYyl0 TEXHHYECKYIO
JIOKYMEHTAIUIO CTPOUTEIBHBIX IPOU3BOJCTB.

B pesynpraTe 0CBOSHUS JUCIHIUIMHBI 00y4aeMbIi JOIKEH:
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® 3HAaThb OCHOBHBIE OINEPALMH B MAKeTaX MPUKIATHBIX IIPOrpamMM JUis
BBITIOJTHEHHS YEPTEKEH U MPOEKTHON TOKYMEHTALIUH;

® YMETh NMPOBOJUTH OOOCHOBAaHHBIH BBHIOOpP CPEACTB KOMIIBIOTEPHOM
rpaduKy;

® JICIIOJIb30BaTh Uil PEIICHMS THIOBBIX 3aJad METOIBI M CPEICTBA
TEOMETPUIECKOTO MOJICITUPOBAHHS,;

® KpOME TOTrO BBINOMHATH YEPTEXKU C TNPUMEHEHHEM CpPEJCTB
KOMITBIOTEPHOH TpaduKy;

® BIIQ/ICTh HAaBBIKAMH DPabOTHl HAa KOMIIBIOTEPHON TEXHUKE C
rpaMYeCKUMH aKeTaMH JUISL OTyYeHUSI KOHCTPYKTOPCKUX JIOKYMEHTOB.

Pabora crynentoB ¢ rpadudeckum pegakropom KOMITAC-IT'PAOUK
IUIAHUPYETCS TPU COCTAaBICHMM pabouelt mporpaMMbl IO JUCHMIUIMHE
«VmxeHepHas rpadukay.

ITpoeKTHO-KOHCTPYKTOPCKHUI TPOIecC OIpeaeiseT Oymyiiee n3aenne
U ABISAETCS PE3yAbTaTOM WHTEIJIEKTYalbHOW NESTENbHOCTH, OCHOBAaHHOM Ha
3HAaHUU OCHOBHBIX (PU3NYECKUX, MATEMATHIECKUX U APYTHX IUCIUILINH.

IIpexne dWem W3roTOBHTH HIO0OH OOBEKT, KOHCTPYKTOP IOJDKECH
HarJIsIHO ero n300pa3uTsb, co3zarth KOHCTPYKIIHIO N3AEIHS.
KoncTpyupoBanue — 3To peanu3alisi TEXHHYECKOTO 3aMBbICia H3AETHA,
omnpeneneHue ero GyHKIIMOHAIBHON CTPYKTYPhI U TEXHOJIOTHH U3TOTOBJICHUS.
CAIIP ofecnieunBaeT KauyeCTBEHHOE BBINOJHEHHE KOHCTPYKTOPCKOW U
TEXHHYECKOH  JOKyMEHTalliM Ha  NPEINpUsITHH  JII00OH  oTpaciu
MPOMBIIIJICHHOCTH. VICTIONb30BaHNe TaKMX CUCTEM MMEET B HACTOSIIEe BpeMs
JOCTaTOYHO IIMPOKOE PpAcIpOCTPaHEHHWE B  IMPOMBIIUICHHOCTH M B
CTpOUTENBbCTBE. Ta jke CUTyalus CKiIaipIBaeTcst B 00JacT 00pa3oBaHus. YxKe
B paMKax By3a CTYAEHTHl OCBaWBAalOT CaMble IEPCIEKTUBHBIE TEXHOJIOTHH
NPOEKTUPOBAHMS, NPHOOPETAIOT HAaBBIKM pabOThl Ha KOMIbBIOTEpE C
CHCTEeMaMH MalIMHHOHN IrpaduKH.

OmHOIt M3 TakMX CHCTEM aBTOMAaTHYECKOTO IPOSKTHPOBAaHUS,
otHocsaumxcst K CAD (Computer Aided Design) cucremam cpenHero ypoBHS,
sisercst cucteMa KOMITIAC-3D. DOt1o MomiHas WHXEHEpHas CHCTeEMa
aBTOMATH3allMH IPOEKTHPOBAHMS CaMBIX DPAa3HOOOPA3HBIX OOBEKTOB: OT
MPOCTEHIINX Y370B [0 PA3IMYHBIX APXUTEKTYPHBIX M CTPOUTEIBHBIX
00BEKTOB.

Ha xadenpe co3maH memnplii «MakeT» METOAMYECKHUX YyKa3zaHUH IO
npumeHernto KOMITAC-TPA®UK u KOMITAC-3D B yue6HOM mporiecce.

B nepBoM cemecTpe CTYAEHTHI BHIOJHSIOT rpadudeckue paboThl Ha
KOMITbIOTEpE. DTO 33aHMs 10 TeMaM: «UepTek IIoCcKoro KoHTypa» (puc 1),
«IpoexunonHoe uepueHue», «CeueHHe Teln IIOCKOCTBIO»  (puc.2),
«IIepeceueHue NOBEPXHOCTE.
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Puc.1 YepTex miockoro KOHTypa Puc.2 Ceuenue Ten miocKoCThIO

[TIAH HA OTM <0,000

Bomm M4x6558 ['CCT 7798-70
Taiika M5 [CCT 5915-70
LLii6a 1401 [OCT 11371:78

] |

Kownpeaiia 40 QLT 8968-50
Myeda 40 FQCT 8966-75
CoH 40 [OCT 8969- 75

{ { 702- I AP
- bcénok "3anadHsLl'
el Ei@ — - (Oredum] T | Thcoe
Mot dom
2| |Cisenseea
= 7,

Puc. 3 Pe3n00BbIE cOeqUHEHHS Puc.4 — InaH KWioro 31aHus

Bo BTOPOM CEMECTPE CTYACHTHI BBITIOJIHAIOT HA KOMITBIOTEPE 3a1aHUEC

no teme «Pe3bOOBbIE COEOMHEHMS», NPUMEHSIS KOHCTPYKTOPCKYIO
oudanoreky KOMITAC-TPA®UK (puc.3).
BeInoHEHHBIE ~ HA  KOMIIBIOTEPE paboune  4epTeKH

MAaIIMHOCTPOUTENBHBIX JeTajded HCHIOJb3YIOTCA AJS BBINOJHEHHS dYepTexka
coopoyHoil eauHMnBl co crenupukanuei. CTyOeHTBl apXHUTEKTypHO-
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cTpouTenbHOro  (axynprera BbIMONHAIOT «[lmaH >kwioro 3paHus» C
HCTIOJIb30BaHNEM KOMaHBI «CJIOM». 3alaHus MOJOOHOTO BUAA TPeOYIOT OoJee
MOJTHOTO ¥ TIIyOOKOTO H3y4YeHHS BO3MOXKHOCTEH TrpadMuecKoro pemakropa
(Puc.4).

KOMITAC-TPA®HUK m03BOJSAET BBHIMOIHUTh YEPTEKU OBICTPO, B
nmosHoMm cootBerctBuH ¢ ['OCT ECK]I: cobmoneHue pasmepoB ¢opmata
4yepTexa, TONINMHBI JIMHWN, HAKIOH MIpU(Ta, NPOCTAHOBKH pPa3MEPOB,
BBITIOJTHEHHUE IITPUXOBKU M PA3IMYHBIX 0003HAYECHHH.

[TpeumymiecTBOM 3TO CHCTEMBI SBISIETCS HAJM4YHME Pa3IMYHBIX
CHCTeM-TIpHWJIOKEHHH W Oosblioro Habopa OuOmmorek. Mx mnpumeHeHue
3HAYUTEJIBHO O0JIeryaer TpyJ pa3paboTyrka B 1000 00JaCTH CTPOUTEIHCTBA
Y apXUTEKTYPBL.

CTymeHTBl  3aMHTEPECOBAHHO  OTHOCATCS K  3aHATHAM B
KOMITBIOTEPHOM KJIacce, IIOHUMAIOT HEOOXOJUMOCTh IIPUMECHEHHS 3HAHHH B
BBIIIOJTHEHUN KYPCOBBIX W JUIUIOMHBIX MPOEKTOB, a TaKXke B Oyamymien
npodeccnonansHON AesrensHOCTH. [0 MHMIIMATHBE CaMUX CTYIEHTOB OHH
MOTYT BBINIOJNHHUTH JI000e rpadudeckoe 3amanue B pemakrope KOMITAC-
I'PADUK.

HeiHenrnee Bpemsi, 6€3 IpeyBeIMYeHHUs] MOKHO CYUTATh CMEHOM 310X
B IIPOEKTHPOBAHUU M KOHCTPYHUPOBAHUH U3AEIHMH B CaMbIX Pa3HBIX 00JIACTAX
MPOM3BOJICTBA: Ha CMEHY IUIOCKMM YepTeKaM NPUXOJAT HOBbIE, OCHOBAHHbIE
Ha TPEXMEPHOM MOJIeNupoBaHuK. TpexmepHas Monellb 00JaJaeT BIIOJIHE
peasbHBIME  (U3MYECKUMH  XapaKTepUCTHKaMu: OOBEMOM, IUIOTHOCTBIO,
Maccoi, IIEHTPOM TSDKECTH M T.JI. €€ MOKHO PacCMOTPETh C pasHbIX CTOPOH,
pa3obpate U cobparh (ecid peyb HAET O COOPOYHOW CIUHHIE) M Jaxe
3arJSIHYTh BHYTPb.

Ha noctpoenne TpexMepHOH MOJENH M3AENHS 3a4acTylo Tpedyercs
He OoJbIlle BPEMEHH, YeM Ha pa3paboTKy ee INIOCKOTO 4epTexa. YCHINAMU
pa3pabOTYNKOB COBPEMEHHBIE TEXHOJIOTHHM OOJIaAl0T TEM, YTO OOBIYHO
Ha3bIBAIOT  «JIPY’KECTBEHHBIM HWHTEp(peHcoM», TO ecTh YyJOOHBIMH U
MOHSTHBIMH CPEACTBAMH BBIITOJIHEHUSI TOCTPOCHHH.

CnucoOK MCTOYHHKOB:
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BOIIPOCBI CAMOKOHTPOJISI CTYJEHTOB B ITIPOLIECCE
N3YYEHUA TPAONYECKUX JUCHUITIJINH

AHHOTAIHUSA

B crathe mpoBeneH aHanu3 caMOOOpa3OBaHUSA CTYICHTOB Kak
pe3yabTaT CaMOCTOATEILHOU PaboThl. PaccMOTpEHBI BOIPOCH CAMOKOHTPOJIS
OpU  HM3YyYCHHH TpagUyYeCKHX MUCIMIUIMH. [IpeioKeHbl HANpaBICHUS
YCOBEPIIEHCTBOBAHUS MPOIECCA CAMOKOHTPOJIA.

KiioueBble cj0oBa: caMoCTOATEIbHAs ydeOHAass JCATCIBHOCTD,
caMocCTosTeNbHas paboTa CTYACHTOB, CAMOOOpa3OBaHHE, CAMOKOHTPOIIB.
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Metalworking, Nosov Magnitogorsk State Technical University

QUESTIONS OF SELF-CONTROL STUDENTS DURING THE
PROCESS OF STUDYING GRAPHIC DISCIPLINES

Abstract

Analysis of students’ self-education as a result of independent study
was conducted in this article. The problems of self-control in the study of
graphic disciplines are discussed. Directions of improvement self-control are
proposed.

Keywords: independent education activity, students’ independent
work, self-education, self-control.

B mnocnemnue rompl B cdepe Bblcmiero NMpogecCHOHAIBHOTO
00pa3oBaHUA MIPOUCXOJHUT rio0anbHas peopraHu3anys. Iepen
nmpenogaBaTeIIMA BBICHIEH IIIKOJIBI BCTAKOT BOIIPOCHI ONTUMAJILHOH H
3¢ (eKTHBHONH OpraHM3aluy Tpollecca OOYYeHHsI CTYACHTOB, BOCIUTAHHS
HpO(I)eCCI/IOHaHBHBIX N JIMYHOCTHBIX Ka4de€CTB 6y}1yH_U/IX CIICIUAJIMCTOB,
0OakamaBpoOB W MarucTpoB, TO ecThb mpodeccroHanoB. [Ipodeccronan — 3to
JUYHOCTh, OOJNajamolas HECTaHNAPTHBIM MBIIUICHHEM, CHOCOOHOCTBIO
pasbuparbcsi B mpoOiiemax, HE IacoBaTh IEpei TPYAHOCTSIMH, IPOSBIISTH
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WMHHIMATHBY ¥ CaMOCTOSTEIBbHOCTb, HAXOJIUTh OCHOBAHMS IUISl TPABHIIBHBIX
peIIeHi, HeMTPEePBIBHO MPOA0IDKAS. YIUTHCS CAMOCTOSATEIBHO.

CamMocTosaTenbpHass ydeOHass paboTa — O3TO TakoW BHI yUeOHOU
NIESATETBbHOCTH, TPH KOTOPOM TMPEIIIONIATaeTCs ONpPEACNICHHBIH ypPOBEHB
CaMOCTOSITENIFHOCTH CTYIIEHTa BO BCEX €€ CTPYKTYPHBIX KOMIIOHEHTaX — OT
MIPOCTAaHOBKHM IPOOJIEMBI, O OCYIISCTBICHHS KOHTPOJS, CaMOKOHTPOJIS W
KOPPEKIMH, C TMEePeX0oJ0M OT BBIIOIHEHHS NPOCTEHIINX BHUIOB PabOTHI K
OoJiee CII0XKHBIM, HOCSIIIIUM MOUCKOBBIN Xapaktep. CamMocTosTeNbHast yueOHast
pabota  BBICTYHaeT  CpeIACTBOM  (OPMHUpPOBaHHS  MO3HABATENIBHBIX
criocoOHocTeld 00y4aromMxcs, WX HalpaBICHHOCTH HA HENPEpHIBHOE
camMo00pa3oBaHue.

Kak e poOuThcs Takoro pesyibTaTa B Ipolecce OOydeHHs
IUcnrIUInHaM rpadudeckoro nukia? Vzyuenne aucrumnnH HageprarenpHas
reomeTpus, WmkeHnepHas rpaduka, KowmmeioTepHas Trpaduka u ap.
NPUXOANTECS Ha TIEPBBIE Kypchl OOy4eHHs B By3e. TakuMm oOpaszom,
MpenoJaBaTell BCTAIOT IEPEl PIIOM BOIIPOCOB: aJalTalldl CTYACHTOB K
cucTeMe y4eOHOTo Iporiecca B By3e, Pa3BUTHA MHTEpeca K CaMOCTOSATEIFHON
y9eOHOH AeATeNFHOCTH, OCYIIECTBICHHE CAMOKOHTPOJ, CaMOOOPa30BaHUS
CTYJICHTOM M JAPYTHUMU BONPOCAMM OPTaHU3AIUU CAMOCTOSTEIHHOU pabOTHI
CTYACHTOB.

ITo muenuto 3unHoBreBa C.M. «MHIMBUAyalbHBIN MOUCK 3HAHUN —
camasi XapakTepHas uyepra paboThl CTyAeHTa By3a. B 3Tom mu 3axiodaercs
camMoo0pa3oBaHHE — CaMOCTOSTENbHAs IMOJATOTOBKA CTYAEHTOB, WAyIIas
MapaieNbHo ¢ Y9eOHBIM MPOIIECCOM B OPTaHMUYECKOM CBSI3M ¢ HUM» [4, ¢.92].
Camo00pa3oBaHHE paccCMaTPUBACTCS UCCIECAOBATEISIMI HE TOJBKO Kak (opMma
nproOpeTeHsI, YCBOCHHUS, M YTIyOJICHIS 3HAHUH B MEpHO]T yIeOBI B By3€, HO U
Kak (opMma MpOHODKeHHS oOpazoBaHUs mmocie ero okoHdanws (becmanbko
B.I1., byesa JLII., BonkoB A.M., I'apynos M.I"., I'ycunckuit 3.M., [laBbi10oB
B.B., EnkanoB C.b., Emy3oBa B.I1., Keutkuna JI.I'., Kmumos E.A. u ap.).

Bompocsl  camoo0Opa3zoBaHMs CTYIEHTOB B TIpoliecce H3YUCHHMs
Fpa(bI/I‘IeCKI/IX JACHUIUIMH B TEXHUYCCKOM YHHUBEPCUTETE MbI paCCMaTPpHUBAJIN B
cratbe«PopMHupoBaHHE TOTPEOHOCTH B CaMOOOpa3OBaHWM CTYICHTOB B
mporecce  oOydeHus: TpaduyecKuM — JUCHMIUIMHAM B TEXHHYECKUX
By3ax»[6].Cxema mporiecca caMooOpa3oBaHus MNPEACTABISET COOOM HTallbl,
xapakrepusyromue ero. Ho Bce oOmMCaHHBIE JTambl OCHOBAaHBI Ha
CAMOKOHTPOJE M  CaMOOLEHKE CTyJeHTa IOJ  HENOCPEJICTBEHHBIM
PYKOBOJICTBOM ITpeNoAaBaTesst HaJl caMmooOpa3zoBaHueM (puc. 1).
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Pesynbrar — npodeccrnonanbHOE 00pa3oBaHKe: MOTYICHNE HOBBIX
3HAaHWH, YMEHUH 1 IpnoOpeTeHne

=)

JlesaTenbHOCTh 10 CaMO0OPa30BaHUI0: U3yUCHHE, AaHAITU3 U
CaMOOIICHKA Pe3YJIbTaTOB

=)

Onpenenenue GopM, METOIOB U CPEICTB 00pPa30BaHUS U
camMo000pa3oBaHus

=)

CaMOKOHTPOITb ¥ CAMOOIICHKA

OnpeﬂeneHHe COACPIKaAHUA O6p8.30BaHI/I$I, CaM006p330BaHI/I$I

PyKOBOHCTBO CaM006pa3OBaHI/ICM

=)

Bo3HukHOBEHME TOTPEOHOCTH B caMOOOPa30BaHUH: CAMOOLICHKA
MOATOTOBJIEHHOCTH, OCO3HaHHE HEOOXOIMMOCTH B MOJTY4YCHUU
HOBBIX 3HAHWH, IPUOOPETEHNN 3HAHUM, YMEHUI N HABBIKOB

)

[Monyuenue 3HaHMiA, TprOOpETEHNE YMEHHH, HABHIKOB

Puc. 1. Xapakrepucruka mporecca camooOpa3zoBaHus

B HamieM wuccieOBaHUM CaMOCTOSITENBHOW pPabOTBI CTYICHTOB B
nporecce U3ydeHHs rpa)UIecKuX TUCIHIUINH B TEXHUYECKOM YHUBEPCHUTETE
MBI IPUXOJUM K BBIBOAY, YTO:

CamocrosrenbHas paboTa CTYICHTOB — 3TO BBICIIAs popMa yueOHOM
JIESITETbHOCTH, BH]I I[EJICHATIPABICHHON caM000pa30BaTEIbHON e TEIBHOCTH,
AKTUBHO pA3BHBAIONICH MBINUICHHE CTYACHTAa, KOTOpas OCYIIECTBISCTCS
CTYIEHTOM WHAMBHAYaJbHO B paMKax ydeOHoro mpouecca (JIeKIHH,
MIPaKTHUYECKHE 3aHATHS,) ¥ BO BHeayauTopHOe Bpems (momamusss CP, pabora ¢
JUTEPATYpO, CAMOCTOSITENbHbBIM MOUCK MCTOYHUKOB, BBIIOJHEHHUE KYPCOBBIX
M JIUIUIOMHBIX TPOEKTOB, OCYIIECTBJCHHS KOHTPOJIS, CAMOKOHTDPOJS H
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KOPPEKLMH) KaK MOJ PYKOBOJACTBOM W KOHTPOJIEM MpenoiaBaTelisi, Tak M
BIIOJIHE CAMOCTOSITENIBHO.

Bormpochl coBepiIeHCTBOBAaHUSI KOHTPOJISL U CAaMOKOHTPOJISL 3HAHUN B
mporiecce OOY4YeHHs HAIIIM I[IMPOKOE OTPAKCHWE B  HCCIEHOBAHIIX
MeIarOTOB-YICHBIX, 3aHUMAOIINXCS MPEoJaBaHieM YIeOHBIX IUCIUIUINH —
B.C. ABanecoBa, B.A. I'epsepa, M.®. Koponesa, H.®. Hexmonosoii, M.1O.
CkarkuHa, H.®@. Tanpl3uHO, 1 MHOTHX APYTHX. PacKpbhUin acmekTsl mpobiaem
YUSHHSI M CaMOCTOSITeNbHOH paborsl oOyuyaembix — C.E. Marymxkun, [1.1.
Iunxacucteiii, A.B. VYcoma, T.M. IllamoBa u ap. HuTepec Kk Takum
WCCIIeTIOBAaHUSIM 3HAUUTEIBHO BBIPOC B MOCIETHUE TOMBI.

Msl B uccneqoBaHUUM IpeAsiaraéM TpPU HalpaBJCHUS CaMOKOHTPOJIS
CTYZICHTOB, M3ydaromux rpadudeckue aucimminabl (MmkeHepHas rpaduka,
HaueprarensHas reomerpus, KommbioTepHas Tpaduka) B TEXHHYSCKOM
YHUBEPCUTETE:

1. Vposmuesvie 3adamus c npumeneHuem pelmuHO80U CUCHIEMbL
OYeHKU 3HaHUll, TPEACTABIAIOT COOOH pa3iIWYHBIC MO CIIOKHOCTH 3aJaHus,
COOTBETCTBYIOIINE ONpeeicHHOMY KonnuecTBy 0amioB[5]. I[Ipu BeimonHeHUH
3a/1aHUsl  ONPEIENIEHHOrO YPOBHS CTYACHT MOXET MPOaHAIU3UPOBATh

pe3yabpTaT YCBOCHHUS U3YYEHHOT0 MaTepuana (puc. 2).
AR ‘

PN
)0

1 ypoBeHb 2 ypoBeHb 3 ypoBeHb

QL

Puc. 2.YpoBHeBbIe 3aaHus Ul CaMOKOHTPoJIs 1o TeMe: «llepeceuenne moBepxHocTeit
BpALLIEHUS

1 ypoBeHb— NOBEPXHOCTH BpAIICHUS HMEIOT IUIOCKOCTh OOIIeit
CUMMETpPHH, MApaLICIFHYI0 (BPOHTAIBHON IUIOCKOCTH MPOEKIUN.2 YPOBEHb—
MOBEPXHOCTH BPAILICHHUS UMCIOT IUIOCKOCTh OOIICH CHMMETPUH, SBIISIOIIYIOCS
TOPU30HTAIBHO-TIPOCIUPYIOMIECH IUIOCKOCTBIO; U MOCTPOCHUS TabapUTHBIX
TOYEK HEOOXOAMMO TaKXKe MPUMEHEHHE METO/OB MPeo0pa3oBaHus depTexa.3
YPOBEHb— TEXHHYECKask popMa IpeACTaBISIET cO00i KOMIUIEKCHOE COYeTaHHe
Pa3JINYHBIX IOBEPXHOCTEH.
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2. Kapmul camonpoeepku uepmesiceti, KOTOpbIe OMOTAIOT CTYICHTY
NpefBapUTEIbHO MPOBEPHUTH BHINOJHEHHbIE IOCTpoeHMs. Kaxmas kapra
COOTBETCTBYET BHIY 3aJaHus M deprexka. OHM pa3paboTaHBI MO M3y4acMbIM
TEMaM W aHAJIU3HPYIOT alTOPUTMbI NOCTPOCHHMS, HCIIOJIB30BAHHE METOIOB U
THUIIOBBIE OMIMOKH CTYACHTOB IPU PEIICHMH METPHUYECKUX M IO3HIHMOHHBIX
3agad. Jlng ompeneneHWs CBOETO PEHTHHra CTYICHTY IPH CaMOINPOBEPKE
3MOpa MO KapTe HEOOXOANMO YUUTHIBATH, YTO BHIOPAHHOMY YPOBHIO 33JaHHS
(1, 2 wam 3) COOTBETCTBYET OINpENENICHHOE KoJIndecTBo OamioB (60-74
«YIOBIETBOPUTENBHO», 75-89 «xopomo», 90-100 «ornuuno»). Ilpu
NPaBHJILHOM BBITIOJIHEHUH ITYHKT@ KapThl KOJMYECTBO OAJIOB CYMMHpPYETCS.
Takum 00pa3oM, MO 3aBEPIICHUHM CaMOKOHTPOJS MOACYUHTHIBACTCS TEKYIIMH
PEUTHHTI M NPUHMMAETCsI pelleHHe 00 OIEHKE, COOTBETCTBYIOIICH YPOBHIO
YCBOGHUsI MaTepuaia TeMbl. Ecin konmdecTBo OamnoB MeHee 60, To maHHAs
TeMa yCBOEHA HEJOCTATOYHO U TPEOYET NOTOTHUTENHHOM MOATOTOBKH.

3. Tecmwvl Onst Camoxommponss cmyoenmos TPEACTABIAIOT COOOH
MPOrPaMMHBIN TIPOAYKT TecToBYI0 mporpammy MyTestEditor.exe, xoTopas
uMeeT yHoOHBIH pemakTop TecToB. C TOMOIIBIO pENaKTOpa MOXHO
HACTpaWBaTh IIPOLECC TECTUPOBAHMS: TOPSIOK 3aJaHMi W BapHaHTOB,
OTpaHHYEHHE BPEMEHH, IIKaly OICHWBAaHMSI U MHoroe npyroe. Tect
IpeJHa3Ha4deH AJ CTYICHTOB TEXHHUECKOTO YHUBEPCUTETA OYHOM M 3a0UHOMN
(opM 0OydeHus, Jaromue BO3MOXKHOCTH NPHMEHEHHs IIPH OCBOEHHM Kypca
rpapuyeckux  JAUCHMIUIMHAX. [IpeMMylIecTBO  JaHHOTO  HalpaBICHUS
CaMOKOHTPOJSI B TOM, YTO BBIIOJHSATH TECT BO3MOXHO Kak B pEXHUME
o0yueHHs, TaK U B PEXHUME CaMOKOHTPOJS, BBIOMpas TOT 3Tall OCBOCHHUS
JUCLUIUIMHBI, HAa KOTOPOM HAXOJIUTHCS CTYNEHT (IPOWAEHHBIE TEMBbI).
CBOEBpEMECHHBIN aHANIN3 MOATOTOBIEHHOCTH CTYJEHTa IIOBJEYET 3a COOOM
omnpezenenue (HopM, METOJIOB M CPEACTB 00pa3oBaHMS M caMOOOpa30BaHMS,
coJieprkaHust 00pa3oBaHMsl, BOSHUKHOBEHHE TIOTPEOHOCTH B caMOOOPa30BaHNH,
OCO3HaHHE HEOOXOIMMOCTH B IIOJYYEHHWH HOBBIX 3HAaHHH, NPHOOPETCHHH
YMEHHI 1 HaBBIKOB.

Camoo0Opa3oBaHue B TpoIlecce U3YUeHHUs TpadUIecKuX TUCIUTUIHH B
TEXHUYECKOM YHHUBEPCUTETE CTAaHOBUTHCS €CTECTBEHHOW COCTAaBJISIOLICH
CaMOCTOSATENNFHOH paboTel cryfaeHTa. OHO HaAmNpaBICHHO HA JOCTIDKCHHE
OTpeNeNeHHBIX  JUYHOCTHO W (Wim) OOIIIECTBEHHO  3HAYUMBIX
00pa3oBaTeNbHBIX IIENICH: y/IOBIETBOPEHHE IT03HABATEIBHBIX WHTEPECOB,
OOIIEKYIbTYPHBIX M NpO(ecCHOHANBHBIX KoMIeTeHIuid. OmnpeneneHne
COJIep’KaHUsl CaMoO00pa30BaHMS W OCO3HAHHE HEOOXOIMMOCTH B HEM
BO3MOXKHO  TOJIBKO B  pe3yJbTaTe  CHELUAJIBHO  OPraHU30BAHHOM,
CaMOJIESITENbHOM, CHCTEMAaTU4YEeCKOM NesATeIbHOCTH, BXOJSLIEH B cocTaB
npouecca 00yueHus, TO €CTh CaMOKOHTpoJsl. 1 perynupyercsi caMOKOHTPOIIb
TOJIBKO CaMUM CTYAEHTOM. 3afaueil ke IpemnofaBaTeNs BbBICIICH IIKOJIBI
CTAaHOBUTBCS OpraHM3alllsi ¥ TPaMOTHOE CBOEBPEMEHHOE O0OecIedeHue
METOIMKAMU  CaMOCTOSITENBHONH  pabOTBl  CTYAEHTOB M  OINpEICICHHUE
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aKTyalbHbIX HAIPaBICHUH €ro OCYyLIECTBICHUSA. BoIpocsl CaMOKOHTpOJIS
CTYIEHTOB B  Ipolecce  OOydeHHS  IOCTOSHHO  pa3BUBAIOTCS U
YCOBEPIIEHCTBYIOTCSI.

ITpouecc nmomyueHHsT YeNOBEKOM 3HAHMH MOCPEACTBOM COOCTBEHHBIX
YCTPEMJICHHH M CaMOCTOSITENIbHO BBIOPAHHBIX CPEACTB JAOJDKEH CTaTh
HEOThEMJIEMOH YacThI0 M C(HOPMHUPOBAHHON KOMIICTCHIINEH BBHITTYCKHUKA BY3a.
OTOT BONPOC MBI PacCMaTPUBAIN B CTaThe «AKTYaJIbHOCTh CaMOCTOSTEIBHOM
paboThl CTYIEHTOB NPH HM3yYeHUWH TpaduyecKuX AUCHUIUIMH B Tpolecce
BeeneHuss OI'OC Tpetbero mokoneHus» [2]. @opmupoBaHue xe KOMIETCHIN
CaMOCTOATENILHOCTH  3aKJIaJbIBAaCTCSl B Mpolecce 00y4eHUs! YXKe C IEepBBIX
KypCOB YHHBEPCUTETA NPU M3YUYEHHUHU rpadMuecKUX JUCUUILUIMH B YACTHOCTH.
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THE TEORETICAL FOUNDATIONS OF GRAPHIC DISCIPLINE IN
TEACHING DESIGN ENGINEERS OF BUILDING SPESIALTIES

Abstract

The purpose and the significance of the teaching of graphic
disciplines, that are of great importance for design engineers, as well as the
teaching of how to use special computer software are described in the article.
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I'padmueckne MWUCIMIDIMHBEI TPUCYTCTBYIOT B YUYEOHBIX IUTaHAX
OONBIIMHCTBA  WHXKEHEPHBIX  CIICMHANBHOCTEH, B  TOCYAapCTBEHHOM
TexHn4yeckoM yHuBepcutete uM. I .1.HocoBa mpemnoparoTcs B paMKax OJTHOTO
WIA HECKOJBKHX JIGKIIMOHHBIX KYpPCOB TakKWe rpa)UuecKuc IUCIUILIHHEL
HauepTaTelbHAs TEOMETPHs, HHXKCHEpHas rpaduka, KOMObIOTepHas rpaduka,
CTPOWTENILHOE YePUCHHUE U MAIlIMHHAS rpaduka.

Haubonee TpaaulMOHHOM, CIOXKHUBIIEHCS paHee APYTUX, SIBISETCA
HayepmamenvbHas 2eoMempus, OCHOBa KOTOPOH Obula 3aJI0KEHA elle
T'acmapom MonxxeM B wusBecTHOW KHure «HadepraTenbHas reomeTpusd»
(omybnmukoBanHas O6osee 200 et Tomy Hazaxd). [IpeameToM HadepTaTebHOM
TEOMETPUH SBISCTCA «H3JIOKEHHE W OOOCHOBAaHHE CIIOCOOOB MOCTPOCHUS
n300paKeHUI TTPOCTPAHCTBCHHBIX (DOPM Ha IIOCKOCTH M pEIICHHUS 3ajad
TEOMETPUIECKOTO XapaKTepa IO 3aJaHHBIM H300PaXCHUSAM OTHX (HOpMY.
W3ydenne reoMeTpun — BaKHEWIIHI STam BO BCEM HAYYHOM 0Opa3OBaHUM.
['eoMeTpryeckue 3HAHHMS BaXKHBI JJIsl YeJOBEKa, €ro NMpodecCHOHAIbHOW M
Jlake TIOBCEIHEBHOM JesATeNnbHOCTH. ['eoMeTpus sBIAETCS BaXXHOM IS
M3YYEeHUS TUCUUIUTMHOHN, TpeOys K ce0e JOMOHUTENHHOTO BHUMAHMS Ha BCEX
CTYICHIX 00pa30BaHuUs.

Hnoicenepnas epagura npeacrapiser codoit 0a30ByH0 AMCIUILIHHY,
HAIICJICHHYIO Ha ()OPMHUpPOBAHHME YMEHHUS CO37aBaTh W YUTATh YCPTEIKH, Oe3
KOTOPBIX HE MOXET OBITh H3TOTOBICHO HHU OJHO, HaXE CaMoe IIPOCTOe
U3JIe1e, TaK KaK 4epTex - 3TO A3bIK HHXKEHEpa. A COOTBETCTBYIOIIEE YMEHUE
MpeICTaBIsieT COOOH OOMH W3 KIIFOYEBBIX KOMIIOHEHTOB NpodeccHoHaTFHON
KOMIIETEHTHOCTH MH)KEHEpa, MallMHOCTPOUTEIbHOE YEPUYEHHUE TPATUIIMOHHO
BXOJHT B COCTaB OOIIEHH)XEHEPHOH MOTOTOBKH.

Komnvromepnas  epagpuka - HOBas  JIUCIMIUIMHA, KOTOpPAs
MPEACTAaBIsIeTCS  HamOojiee TEePCIeKTUBHONH  YacThIO rpadugeckoi
noarotoBku. OHa HAXOAWUTCSA B CTaJAWM CTAHOBJICHHA. llemb MUCIIUIUIMHBL -
dbopmupoBaHre y Oyaymux CHEIUAIACTOB YMEHHUS BBITIOJIHATh M YUTATh
YepTeXKM Ha KOMIbIOTepe. BiageHne KOMIBIOTEpHOW rpadMKOi CTaHOBHUTCS
BAKHOM YacCTbIO Mpo(eCCHOHATIBHON KOMIIETEHTHOCTH HHXKeHepa. B
COBPEMEHHOM TEXHHUKE IIMPOKO HCIOJIB3YIOT METOJBl U PE3yJbTaThl TEOPUH
reoMeTpuueckux uccienoBanuil. KomnsrorepHas reomerpus B coctaBe CAIIP
SIBIISICTCS. MOIMHCHITUM HHCTPYMEHTOM IIPH TMPOSKTUPOBAHUU OOBEKTOB
Pa3IMYHOrO NpeaHa3HAUYCHHUS.

B 3amawax, poaum ® MecTe B YYEOHOM TIpoOLECCe YKa3aHHBIX
JUCUUIUIMH MPOUCXOAT 3HAUMTENbHbIe u3MeHeHus. OHU CBSI3aHbI, C OJHOM
CTOPOHBI, C U3MEHEHUSAMH B IPOPECCHOHANBHON AEATEINEHOCTH CIICIHAIIICTA.
PasBuBaromuiics mporiecc KOMIBIOTEPH3AIUH OTPACid, HEOOXOAMMOCTb W
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1IeJIeCO00Pa3HOCTh  WCIIOJIB30BaHUSI  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJIOTHH TPH PEICHUH NPO(eCcCHOHANBHBIX 3a4ad 00yCIaBINBAIOT HOBBIE
TpeboBaHUsA K TpadHUIeCKOW TOArOTOBKE OakanaBpoB. DTH TpeOOBaHWA, B
CBOIO O4YEpelb, AKTYyaIM3UPYIOT IIEPEXOA OT TPAAWIHOHHBIX METOMOB
pemieHusT 3a7ad K COBPEMEHHBIM METOAaM, OCHOBAaHHBIM Ha CIIOXKHBIX
KOMITBIOTEPHBIX cucTeMax. C Apyrol CTOPOHBI, M3MEHEHHS OOYCIIOBIICHBI
TCHACHIMSIMUA Pa3BUTHS BBICHIEH TEXHHUYECKOH IIKOJIBI, KOTOPHIE BBI3BIBAIOT
CTPYKTYpHBIE U3MEHEHHUS B COJIEp>KaHUU 0Opa3oBanusi. Kpome Toro Henb3s He
YUUTHIBATh MEHSIOIIUECS YCIOBUS OpraHu3allMd  O0ydeHHs, KOTOpbIe
HEMOCPEACTBEHHO BIMSIOT Ha KadecTBO IIOATOTOBKH. Tak, IOBCEMECTHOE
COKpallleHHe ayIUTOPHOW Harpy3Kd, akIeHT Ha TIOBBIIICHHE pPONU
CaMOCTOSTEIBHON PabOTHl CTYAEHTOB, WHTCHCHU(DHUKAIUSA OOYYCHHS TaKkKe
TpeOYIOT MEpPEOCMBICTICHUSI W IIEPEeCMOTpa COJCPXKAHWSA W COOTHOLICHUS
rpa¢UIecKuX TUCLUIUIMH, MOAXOAOB K WX M3YYEHHIO, ONTHMHU3AINU
colepkaHuss W B mporecce oOydeHHA. COBpEMEHHBIE METOIBI PELICHHS
npodeccrnoHaNBHBIX 3a/1ad, Bce 0oiee MIMPOKO HCIOIb3yeMble Ha IIEPEIOBBIX
NPeANpUATHAX OTPAcid, MAOJDKHBI HAaWTH aJeKBaTHOE OTPaKCHHE B
COBPEMCHHBIX METO/AX, HCIIOIb3YyeMBIX IIPH MOATOTOBKE 0aKagaBpoB U
CIELIMAINCTOB B TEXHUUYECKOM BY3€.

3a  mociuegHHE — TOABI  CYIIECTBEHHO  M3MEHWINCh  LIEH
HauepTaTeNbHON reoMeTpuH. PaHee OCHOBHOH ILienbio ee ObUTO Tpaduueckoe
pelLIeHUe pa3lIMuHbIX 3a]au, B OCHOBHOM, METPHUYECKHX M ITO3HIIMOHHBIX.
PazpaboTanHble Ha €€ OCHOBE METOABl PEUICHHWSA 3a/Jad paHee YCIENIHO
KOHKYPUPOBaJIM C METOJaMH aHAJIUTHYeCKOH reomerpuu. Kpyr pemraembix
3a7a4 MOYTH COBMAJAET, HO, UCIIOJIb3yEMble MMH METOJbI, NPHHIUITHAIHHO
pa3nuuHbl. [ JTaBHBIM NPEHMYIIECTBOM METOJIOB HAa4epTaTEeIbHONW IeOMETpHUH
ObUTa WX 3HAYMTEIHHO MEHBIIAs TPYAOEMKOCTh, TaK KaK HAa4epPTUTh KaKOH-
00 YepTek K MOXKHO OBUIO 3HAYUTENHHO OBICTpEE, YeM BBINOIHUTH BPYYHYIO
CJIOKHBIE PAaCUeTHl, HE BCE M3 KOTOPHIX MMENM oTpaboTaHHbIE anropuTMbl. C
IIUPOKMM paclpoCTPaHEHHEM KOMIIBIOTEPOB, HA KOTOPBIX PEAU3YIOTCS
METOIbl aHAUTUYECKOW TIeOMEeTpHH, ObUIM pPa3pabOTaHbl KOMIBIOTEPHbIE
AITOPUTMBI, KOTOpPBIE MTO3BOJIIIN pEIIaTh JIIOOBIE 3aJa4l, paHee pelraeMble
TOJIBKO METOJAMM HauepTaTelbHOW reomerpuu. llenbto HadepraTesbHOM
TEeOMEeTPHUH OBLIa M OCTAeTCsl TEOPETHUIECKAass OCHOBA MOCTPOCHUS YEPTEkKEH B
OpPTOTOHAJIBHBIX TPOEKIHUAX, T.€. IMpoerupoBaHue. be3 HEro HEBO3MOXKHO
NPOEKIMOHHOE YEpyYeHHE, OT KOTOPOro TIIOKa OTKa3aTbCs HENb3s. OTO
(haKTHYEeCKH eIMHCTBEHHBIN pa3ien HauepTaTelbHONH T'€OMETPHH, KOTOPBIH
UCIIONIb3YEeTCs B TOCIEAYIOIMX JUCHUIUIMHAX. [IpoenmpoBanue - menp B
HacTosillee BPEMsl BaKHAs, HO €€ 3HAUCHHWE HENPEpbIBHO YMEHBIIACTCS,
MOTOMY YTO YHCIIO HCIIOJIb3YEMBIX YEPTEKeH B OPTOTOHAJBHBIX MPOCKIMAX
ObIcTpo cokpamaercs. BmMecro HHMX MOSBMIOCH M IIMPOKO HCIIOJIB3YETCS
OoyIbIIOE  KOJIWYECTBO  KOMIBIOTEPHBIX  UYEPTEXKEH, KOTOpBIE  dHalle
BBITIOJTHAIOTCS B AKCOHOMETPHUUECKHX MPOEKIMIX 1K B 3D.
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IToBcemecTHOE OOEcneueHne MPENPUATHH Pa3IMYHBIX OTpacieH, a
TaKXKe CTPOUTENBCTBA COBPEMEHHBIMH KOMITBIOTEpaMH M MPOTPAMMHBIM
obecrieyeHreM  OOYCIIaBIMBAET  HCIIONB30BaHUE  HWHXKEHEpAMH  CHCTEM
KOMIIBIOTEPHOI rpadmky MpH pemeHnn rpadudecknx 3agad. Mcmoms3oBanne
TaKHAX CUCTEM IT03BOJISET:

1. Yckoputh cozmaHue depTeka 3a CUeT aBTOMAaTH3allMM MHOTUX
onepanui.

2. OOneruuTh CO3laHHE CJIOXKHBIX UYEPTEKEW 3a CYET IMOCTOSHHO
PaCLIUPSIONIUXCS] BO3MOYKHOCTEH KOMIIBIOTEPHBIX CHCTEM.

3. TloBBICHTH KauecTBO YEPTEKEH 3a CUET MOBBILICHUS KauecTBa
COOTBETCTBYIOIIUX CHCTEM, LIMPOKOTO JAWana3oHa BbIOOpa allbTepHATHBHBIX
CHCTEM, omneparuii.

JlaBHHOOOpAa3HBI POCT TEXHWYECKOH HHGOOpMAINH, YCIOKHEHHUE
TEXHUYECKAX CHCTEM M COOTBETCTBEHHO YCIIOKHCHHE CPEICTB pa3pabOTKH U
MPEICTaBICHAS TAKUX CHCTEM OOYCIaBIMBaeT HEOOXOAMMOCTH OCBOCHHS
YKa3aHHBIX CpPEACTB OyAymuMH OakajlaBpaMU W CIICHUATUCTAMH B TEPUOJ
oOyueHnss B By3e. V3ydeHHe KOMITBIOTEpPHOW TpauKH NpeACTaBISCTCS
[EHTPAIBHBIM, CUCTEMATH3UPYIOIUM 3JIEMECHTOM COBPEMEHHOW TpaduyecKon
MOJTOTOBKU HHXKCHEpA.

Bo ®I'OC orMeueHa TeHIEHIUS K KOMIETEHTHOCTHOMY MOJIXOIY
MOJATOTOBKH CTYJEHTOB TEXHHYECKHX BYy30B. [IpHHIMOHAIBHO HOBOH
0COOEHHOCTBIO TMMOJX0/Ia SIBIISIETCSl HEOOXOJUMOCTh 00ECHEeYnTh TPeOOBaHUs
MHQOPMALMOHHONW MOJAEP)KKH XU3HEHHOTO LHKJIA W3JeIUH, MPUCYTCTBYIOT
HHQOPMALMOHHBIE MOJIEIH, B YHCIO KOTOPHIX BXOAAT 3D- reomerpuyeckue n
rpadu4ecKue MOIeIH

KommprorepHas rTpaduka sBISETCS CaMOH CIOXKHOH  YacThIO
rpadu4eckoil TOATOTOBKH. /[l yCHEemrHOro YCBOSHHS KOMITBIOTEPHOU
rpadMKy CTYACHT IOJDKEH B AOCTATOYHOH Mepe BIAACTh KOMIBIOTEPOM. DTH
3HaHUS OH TOJyYaeT Ha TIIEPBOM Kypce INpPH U3YYCHHH IUCIUTUINHBI
«ubopmatuka». Ha kadenpe [InODMMO cTyneHTH NOTYYar0T BO3MOXKHOCTh
OBJIQIETh IpaUIECKUMHU ITPOrpaMMaMU Ha KOMITBIOTEpE, OHM M3YYaloT MX Ha
MPAaKTUYECKUX 3aHATUAX MO TpaduueckuM gucuuiuimHaMm. CTyaeHTaMu,
Ha4YMHAs C TIEPBOTO Kypca ocBamBaroT rpaduueckmii pemakrop KOMITAC-
I'PA®UK, ABTOKAJ, napyrue rpadudeckne pemaktopbl. CTyIeHTEI,
MMEBIIKE ONBIT pPAa0OTBI HAa KOMIBIOTEpaX, Kak IPaBHIIO, OOy4aroTCs
3HauUTENbHO OblcTpee. B mroboMm ciydae, mporpamMma JOMKHA  OBITH
corjlacoBaHa co BceMH KadepaMH, KOTOpPhIE BEIYT 3aHATHS HAa KOMIBIOTEpaXx.
B niepByto ouepenp, 3TO BhIyCKaromias kadeapa.

KOMITAC-TPA®UK, omna u3 rpaduueckux Iporpamm, KoTopas
MO3BOJSIET COKPATUTh BPEMsI KOHCTPYKTOPCKO-TEXHOIOTMYECKON MOATOTOBKU
MPOU3BOJCTBA;  CYLIECTBEHHO IOBBICUTH  KAadeCTBO  KOHCTPYKTOPCKO-
TexHoJorudeckon mokymeHtammu. Kadeapa ITuOMMO HeCKOIbKO JIET
corpynandaer ¢ kommanued ACKOH, xoTtopas sBisercs BeaylnIum
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POCCUIICKMM pa3padOTYMKOM HHXCHEPHOTO MNPOTrPaMMHOTO OO0ECICUCHHUS.
IIporpammuoe obGecmieuenne kommanun ACKOH - KOMIIAC-TPA®UK -
WCTONB3yeTcsT B ydeOHOM  mpomecce Ha  kadenape  I[TuDMMO.
HNHdopmanmoHHbIe TEXHOJIOTHH Ha OCHOBE MporpaMMHbIX pemennii ACKOH
BOCTPEOOBAHBI U C YCIIEXOM NPHUMEHSIOTCS Ha MPENNPUATHAX TPAHCIIOPTHOTO
MAIIHHOCTPOCHUS, B ABTOMOOWIBHOW W aBHAIMOHHOW IPOMBINUICHHOCTH,
CYIOCTPOCHHS W HMHCTPYMCHTAIBHOW MPOMBIIUICHHOCTH, Ha MPEIIPUATHIX
OIIK, B  CEIBCKOXO3AWCTBCHHOM,  XHMHYECKOM  MAIIMHOCTPOCHHH,
JJEKTPOTECXHUYCCKOW TMPOMBIIIICHHOCTH, & TaKKe B MPOCKTHPOBAHUHU
CTPOWTENBHBIX ~ 00BEKTOB. J(O(HEKTUBHOCTH  JOCTUTaeTCs  3a  CUeT
WCITIOJIb30BAHUSL CIUHON CHCTEMBI YIPABICHHUS HHXCHCPHBIMH JTaHHBIMH.
ABTOMAaTHU3UPOBAHHAS pa3paboTka KOMILICKTOB KOHCTPYKTOPCKO
IOKyMeHTanmu ¢ mnoidHoi moanepxkkoi crangaptoB ECKJl. Co3nanue
M300pakKeHW (BHIIOB, pa3pe30B, CCUCHHH W Jp.) JeTalled W COOPOUYHBIX
€IWHUI] TI0 TPOCTPAaHCTBeHHOW Monenn. Co3aHre MHOTOJMCTOBBIX YepTeKen
U TEKCTOBBIX  JIOKyMEHTOB. ABTOMaTH3MpOBaHHOE  (hopMHUpOBaHHE
cnennuKaIuii.

CucreMa UMeeT MPOCTON M MOHATHBIN MHTEepderic, dQGeKTHBHBIA U
yIOOHBI HAOOp YHPAaBJSAIOIIUX KOMAaH[, OOJBIIOW CIHCOK OHOTHOTEK, a
TaKkKe 00JaacT BO3MOXHOCTBIO KOMIIBIOTCPHOTO MPOCKTHPOBAHUS B
COOTBETCTBHUH C MpPaBUIaMU O(POPMIICHUS KOHCTPYKTOPCKOW M CTPOUTEIILHON
JoKyMeHTaruu.  [lpu n3ydenun qucuuiuind «HadeprartenbHas reoMeTpus»,
«uxenepHas rpad)uka» BaXKHBIM MOMEHTOM SIBJISICTCS. MOJYJIbHASI CTPYKTYpa
cuctemsl npoexktupoBanus B «KOMIIAC — I'PADOUK»: Momymnp IUIOCKOTO
YepUYCHUS, MOIYJIh TPEXMEPHOTO MOICIHPOBAHUS, MOAYJIHh paboOTHl ¢
TEKCTOBBIMH JIOKyMEHTaMH, MOAYIIb CO3MaHus crierudukanud. s co3aanus
Mozenu TpedyeTcs co3laTh JABYMEPHBIH UepTeX, a 3aTeM BBIIOJIHHTH
(hopM0o0Opa3yONIyI0 Omepanno, KOTopas B OCHOBHOM IIPEICTAaBISICT COOOH
clell JBIDKCHHS A3CKu3a B MpocTpaHcTBe. CHCTeMa MO3BOJSECT CO31aBaTh
camble CIIOKHBIE cOOpOYHbIe eAHHUIBI. [IpoeKTHpOoBaHUE COOPOYHBIX CIIHUI]
MOKET POXOJUTH IBYMS CTIOCOOaMU:

1 cmoco6 - CO3/IaHKME TUIOCKOTO YepTeXa BCEX COCTaBISIONIUX
COOPOYHOW CIUHHIBI C IOCICAYIONIMM WX KONMHPOBAHHEM M B3aWMHBIM
HAJIO)KEHHUEM B OJTHOM YEPTEKE.
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Ha pucynkax 1,2,3 nanel paGoune deprexu 3-X ngeTaied s
BBINOJTHEHHS YepTeka cOOpovYHO# enuHunbl. Ha puc.4 — deprex cOopoyHOM
€MHUIIBI, CO3MaHHBINA B3AUMHBIM HAJI0)KEHUEM.

2 cmocob - co3manme 3-x MepHbBIX aetaneit (Puc.5), mo koTophM
BBITOJTHAETCS ACCOIMATHBHBIA COOPOUHBIN YepTExX.
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Hrna Koamauox

HITyuep Cbopounas equHUIIA

Puc. 5 3-x MepHOe H300paskeHne neTaneil u cOOPOYHON eAMHUIIBI

BTopoii cmoco® TpPOSKTUPOBAaHUS HMEET SBHOEC MPEHUMYIIECTBO:
uMmeercss  wHGOpMAIHMA O  B3aMMHOM  IOJIOKCHHH  COCTAaBJISAIOIINX,
COCTaBISIIOIIME JIETKO PEJAaKTUPOBAaTh M MOJIEPHH3UPOBATH C TIOMOIIBIO
CIICHHUAJIBHBIX KOMaHA U IPOBEPATH MPAaBUJIBHOCTD IIPOCKTUPOBAHUSA.

TakuM 00pa3oM, MOXHO TOBOPHTH O TOM, 4YTO MPH HU3YUYCHHUH
rpa(pnqecm/lx JUCHUIUIMH CTYJACHTHI IMOJY4YarOT ICPBOHAYAIbHBIE HABBIKH
MPOEKTUPOBAaHUS. PacmUpUTh BO3MOXXHOCTH TNPUOOPETEHHMS  HABBIKOB
MPOCKTUPOBAHUA HE BCETAa MNPEACTABIACTCA BO3MOXHBIM B BUAY MaJIOro
KOJIMYECTBA  4YacOB,  BBIAENSIEMbIX  Ha  AUCLUMIUIMHBL,  IPUXOJUTCS
OTpaHUYUBATLCS ONpPENEICHHBIMU paMKaMu. MHTepec CTyAEHTOB K Takoro
poAa 3aHITUSIM OTPOMEH.

[loBTOpeHue 3HAHWM, MONXYYCHHBIX MpH TpauUecKOd MOATOTOBKE,
o0ecrieynBaeTcsi, B OCHOBHOM, IPU KYPCOBOM IPOEKTUPOBAHHUU. Y CTYICHTOB
HanpaBieHus: «CTPOMTENBCTBO» BCEX NPO(HIeH MPaKTHIECKH B KaXKIOM
CEMECTpe UMEeTCs KypCOBOW MPOEKT Mo Kakoh-mmbo auciuruiiee. [Ipu ero
BBINTOJIHEHUH TIPOMCXOUT MOJTHOIIEHHOE TIOBTOPEHUE BCEX, HAaNOO0IIee Hy KHBIX
pa3zmenoB rpadUUecKuX IUCIHIUIMH, TaK KaK XOPOIIMHA MPOEKT BCerna B TOH
WIM WHOW CTENEeHH WMHTHPYET pealbHyl0 paboTy HHXEHEPOB —
MPOEKTHPOBIINKOB, KOHCTPYKTOpOB. CTYIEHTH, XOpOIIO  OCBOWBIIHE
KOMIIBIOTEPHYIO TpauKy, OTKa3bIBAIOTCS PadOTaTh BPYYHYIO, U MPUXOIUTCS
WX 3aCTaBJISATh BBHINOJHATH 3alUIaHUPOBaHHBIA MUHUMYM. [lo mMepe uzydeHwust
CHCHHANBHBIX IUCHUIUIMH TMOSBISIOTCS BCe OOJiee CIIOXKHBIC uyepTexu. Ilpu
XOpOILIEH HUCXOAHOM TOJATOTOBKE BBHINOJHEHHE MX HA KOMIBIOTEpE Y
OOJBIIMHCTBA CTYICHTOB OOBIYHO MPOXOAUT YCICIIHO.
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3aBeprracTcss 00ydYeHHE BBIMOJHCHHEM JHUIUIOMHOTO — IIPOCKTA,
KOTOPBI OOJNBIIMHCTBO CTYICHTOB BHINONHSAIOT B HACTOSIIEE BpeMs Ha
KoMmmploTepax. Ha 3ammre, B OCHOBHOM, BBIBEIIMBAIOTCS YEPTEXKHU,
MOJIydeHHbIE HAa  TPadoIOCTPOUTEIIE, B pacmopspkeHnn ['AK 00braHO
MMEETCSl KOMITBIOTEp C TEMU K€ YepTerkaMu B ¢aitnax, n wieHsl ['AK nmetot
BO3MOXKHOCTh pPacCMaTpUBaTh OTACIBHBIC Y3JIbI C OONBIINM yBEIHYCHHEM.
IlepBrie ke TakWe 3alIWTHI TIPOW3BENH OOJNBIIOE BIEYATICHWE Ha
npogeccopoB, HE 3aHMMABIIMXCS paHee KOMIBIOTEpHOH rpadukoii. O4eHb
MEPCICKTHBHBIM SIBJISICTCS UCIIOJIb30BAaHUE MYJIbTUMEIUHHOTO MPOCKTOPA.

CHnHCcOK HCTOYHHKOB:

1 IL.T. Tanamait «KKOMITAC -3D» V9 na mpumepax. — CII6,:BXB-
IMetepOypr,2008.-269c¢.

Y/IK 72.092

Yavuuukui O.A.

doyenm, KAHO. ApXUMeKmypbl, 3a6e0yIowull Kagheopotl apxumexmypol,
Unemumym cmpoumenvcmaa, apxumexmyput u uckycemea, @I'60Y BIIO
«Maznumoeopckuii 2ocyoapcmeennviil mexuuyueckuu ynugepcumem um. 1. H.
Hocosa»

APXUTEKTYPHO-IU3AMHEPCKASI KOHKYPCHO-
BBICTABOYHAS JAESITEJIBHOCTDb B POCCUM - 2013-14IT

AHHOTAUUA

Nudpopmanmss 0  COBPEMEHHOW  apXHUTEKTypHO-IAH3aHHEPCKOMH
KOHKYPCHO-BBICTABOYHOM JedTeNbHOCTH B Poccum Bce eme Hyxaaercs B
CHUCTEMATH3aLMHU U aHAIIU3E C MO3HULINU PErYJISIPHOCTH U YCTOMYHUBOCTH.

B cratbe mpomoirkaercst aHaNIMTHYECKUH 0030p KOHKYPCHO-
BBICTaBOUHOH JesTenbHOCTH B Poccun. He Tak naBHO B MHTEpHETEe cTaiu
HOSIBIATbCS MH(OPMALMOHHBIE PECYpPChl, KOTOpPbIE B LEJIOM OECCHCTEMHO

OXBaTbIBAKOT JaHHYIO TEMATHUKY, OTCJIC’)KUBAKOT APXUTCKTYPHBIC,
HHSaﬁHepCKHC " IIp. KOHKYPCBHI U BBICTABKH I10 POCCI/II/I, HO OXBAaThIBAKOT HX
(hparMeHTapHO.

KiroueBble cj10Ba: KOHKYPCHO-BBICTABOYHAS JAEATENBHOCTH, 2013-
2014, apxuTeKTypHO-IM3aiHEpCKas, KOHKYPCHI, BBICTaBKH, OBCHHAJE,

(hopymsl.
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ARCHITECTURAL AND DESIGN EXHIBITION ACTIVITY IN
RUSSIA IN 2013-14

Abstract

Information about the modern architectural design competition and
exhibition activities in Russia still needs the collation and analysis from the
perspective of regularity and stability.
The article goes on an analytical review of competition and exhibition
activities in Russia. Not so long ago began to appear on the Internet
information resources, which are generally haphazard cover this subject, track
architectural, design and other competitions and exhibitions in Russia, but their
cover fragmentary.

Keywords: competitive and exhibition activities, 2013-2014,
architectural design, competitions, exhibitions, biennales, forums.

Ha 2013-14 rr. 6put0 BbIsIBIEHO 32 MepomnpusTusi (Ha aBa OOJbIIe
gem B 2009-2010 rr.) [25], 9TO TOBOPHUT, B IEJIOM, O CTAOMIBHOM pPa3BUTHH
aToi cdephl nesitensHOCTH B Poccuu. Kak M B NpoLIIOM HCCIEI0BaHUH
HCKJTIOYAJIUCh PAa30BBIE MEPONPHUITHSI WIH MEPOIPHUSATHSA, IPOBOIUMEIE PEXe,
9YeM pas3 B JBa roja.

[IpuunHa, MO KOTOpPOH B OYepenHOW pa3 HPHUIIIOCH MPUOETHYTH K
JIAHHOMY HCCIIEIOBAaHUIO - KOMMYHHKATHBHO-TIPO(ECCHOHATbHAS
JIe30pUEHTAlUsl CTYACHTOB M MOJIOABIX CIEUUANINCTOB, CTPEMSIIUXCS K
caMopeanm3anny, MPOABIKCHUI0O W IMyOJMYHOMY TMPEICTABICHUIO CBOETO
TBOPYECTBA, 4YTO  YyCyryOmsercs  OTCYTCTBHEM  CTPYKTYPHUPOBAaHHBIX
WH(POPMANMOHHBIX UCTOYHUKOB B HaHHOW oOnactu. OOBIYHO, JOOPOBOJBHAS
3aMHTEPECOBAHHOCTh B  YYaCTHUM HPOUCXOAUT BCJEJICTBUE IMOIYUYEHHS
pexnamMHol wWHpOpPMAIMK W3 TEPUOAUYECKUX W3JIaHUH, WHTEPHET-CANTOB,
ANIEKTPOHHON  pacchulkd,  (OpPYMOB,  CONHMAIBHBIX CceTed W Tp.
MH(POPMAIMOHHBIX HCTOYHUKOB.

V3BecTHBI OmpeIeNeHHbIe THIBI TAaKOTO poja MEpONpusATHI, Ha
KOTOpBIE TOIPA3JENAIOTCS PAa3JIMdHbIE CMOTPBI-KOHKYPCHI, (hecTHBAIIH,
(opyMBbI, BBICTABKM W Tp., HUX MBI TpPUACPKUBAcCMCI B JaHHOU
knaccupukanuu. OCHOBHas CTENEHb KIACCH(DUKAMU — 3TO YpPOBCHB
npoBeneHus:  MexayHapoaHslid, Bcepoccuiickuit  (MexpernoHanbHbII),
Pernonanenslil. Jlanee onpenensieTcs cTaTyC y4aCTHUKOB, B COOTBETCTBUU C
KOTOPBIM  BBIABJISACTCS (popMa MpOBEACHUWSA: IJIaTHAs, OccIulaTHAs, MpUYEeM
iaTHast popMa MOXKET MOAPA3ICIATHCS HA PSIl YCIOBUH B COOTBETCTBUH CO
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CTaTyCOM YYacCTHHKOB (M1 YaCTHBIX WJIM IOPUANYECKHX JIMILY; JJISl CTYACHTOB,
IIKOJILHUKOB; 0 BO3PacTHBIM rpymmam). Hampumep, mis mpenomaBaTere,
aCMpPaHTOB WM  CTYACHTOB  apXUTEKTYPHOTO MM  JU3alHEPCKOTO
(dakynpTeTa, ydacTHe B  OOJIBIIMHCTBE  CMOTPOB-KOHKYPCOB — OyIeT
OecruaTHBIM, a JUId YacTHOTO JAW3aifHepa, NPOCKTHPOBINHKA, MOJOIOTO
apXHUTEKTOpa WIN JI000H MPOEKTHOW OpraHM3allli, ydacTHE, B OCHOBHOM,
wiaTHoe. OTHAKO HEKOTOpPBIE MEPONPHATHS MPOBOAATCS CBOOOTHO AT BCEX
0e3 uCKITIoUeHHs, yale Bcero PernoHansHoro 1 Beepoccuiickoro ypoBHsi.

Cnenyromee, ¢ 4eM crlenoBano Obl pa3oOparbecsi, — 3TO Qopmar
y4yacTusi, T.e. OH, MOXXET OBbITh KaK OYHBIH, TaK M 3a0YHbIH, JMOO OYHO-
3a0YHBI B 3aBUCHMOCTH OT OCOOCHHOCTEH MEpONpHUATHS M TpeOOBaHUI
oprkomutera. OuHas (hopma CMOTpa-KOHKypca WM BBICTaBKM - Hauboiee
3¢ ¢eKTnBHa Kak JUIi OpPraHU3aTopoB, TaK M JUIA YYaCTHHKOB, HO OHA
HanOosnee xJonoTHas. Takke M y 3209HOTO Y4acTHsI MOTYT OBITh W IUTIOCHI, U
MHHYCBHI, HO B JJaHHOM CIIydae HY)XHO OBITb IpENEeNbHO Pa300pUYMBBIM, T.K.
OOJIBIIMHCTBO 3a0YHBIX KOHKYPCOB HAalpaBJICHHI HE B MOJb3Y YJaCTHHKA, a Ha
pEeKJIaMHBIC U IpYTHE MEHEE MOIYJIISIPHbIC eI OPTaHU3aTOPOB.

Jst TOro 9TOOBI MAaKCUMAJIBHO M3BJIECYb AJISI CE0SI TONIb3Y OT Y4acTHs
B J'IIO6I>IX MAacCCOBBIX MEPOIPUATHUAX, HCOGXOI[I/IMO OPUCHTUPOBATHCA B HUX
6onpiioM pa3HooOpasuu. M3HavyanbHO T, KTO CTAJIKHBAETCS C 3THM JEJIOM,
MOCTyHNarOT TMPUMEPHO OJWHAKOBO: YYaCTBYIOT B TEPBLIX TOMAaBIIUXCA
OecITaTHBIX M HaMMEHEee MPOCTHIX MO TpeOOBaHMSIM KOHKypcax. s Toro
4TOOBl Kak-TO OCBOMThCS B cdepe MyOJIMYHOrO MpPEICTaBICHHsI CBOETO
TBOPYECTBA, HeO6XO}II/IMO XOTA 6BI pa3 B MOJ rojjla NpuHUMAaThb Y4aCTUC B
KakuX-JIN0O MEpONPHATHSIX, >KeJaTeIbHO HauOojee H3BECTHBIX, T.. TeX,
KOTOpPBIE TPOBOASATCS €XKEro/IHO M Ha MPOTSHKEHUH XOTs OBl 3-X 1 Oosee Jer.

B nmanHOM aHanmuTHUeCKOM 0030pe yHaIoCh BBISIBUTH HOBBIE W
MOBTOPHO 3a()MKCHPOBATh HalJICHHbIE paHee, IeHCTBYIOIINE Ha CETOMHAIIHUN
JICHb MacCOBBIE MEPOTIPHUATHA B chepe apXUTEKTYphl U TU3aiiHa.

C OOomBIIOH CTETIEHBI0 BEPOITHOCTH MOKHO YTBEPKAATh, UTO:

- BBIABJICHBI BCC OCHOBHBIC, O(I)I/IHI/IEU'[BHO 3apEruCTpUupPOBAHHBIC
MesxyHapoaHBIe MEPOIIPHATHS, TTpoBoAsNIecs B Poccnn Ha MpoTsDKeHUH 3-
X U 0oJee ner, Bcero ux - 20;

- OcHOBHBIe Bcepoccuiickne, OGHUIMATEHO 3apETUCTPUPOBAHHBIC
MEpONPHUATHS, TNPOBOAAIINECS Ha TPOTSHKEHWH 3-Xx u Oonee JeT; BCero
BBISIBJICHO 7;

- BBUIBJICHO 5 PernoHaybHBIX, €XErOJHBIX MacCOBBIX MEPOIPHATHH,
CYIIECTBYIOIIMX B TEYEHUH 3-X U OoJee JieT.
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IlepeyeHnb peryJsipHbIX POCCHIICKHX KOHKYPCHO-BBICTABOYHBIX

MeponpuATHii B 00J1aCTH apXUTEeKTYpsI 1 Au3aiina B 2013-2014 rr.

Jara YpoBenb | Ilepuoauu- CraTyc KOHKypca Mecto
npose- Ha3zBanue nposefe- | HOCTb (roj (¢opma yuacTus). nposefeHus/
JAeHHst Hust / OCHOB.) Craryc OpraHM3aToOpbI

dbopma Y4aCTHHKOB
nposese-
HHUs
MEXIAYHAPOJIHBIE
23 - 29 | XXl Mexny | PazBrog | Bysosckuil Cankr-IletepOypr
ceHTs0ps | Mexnynapon | Hap. /| (¢ 1991 1) | 3aKpbITHIHA (Mecro
2013r. HBIH ~ CMOTp- | IUIATHAs (ounast). TPOBEICHUS
KOHKYpC ApXUTEKTYpHBIE KaXKIbIH TOx
JYYITAX BY3BI u | pazHOe) /
JIMIUIOMHBIX (baxyIbTeThI MOOCAO,
IIPOEKTOB IO (cTyneHTHI u | MACA, PAACH,
apXUTEKType MpernoaaBaTesu) CA PO,CA PO u
U U3aiiHy. Ip.
deBpaib X1 Mexny | Paz3Brom | By3soBckuit XabapoBCck /
2013 r. Mexnaynapon | Hap. /| (c2001 1) | oTKpbITBIH (04HO- | TUXOOKEAHCKHH
HBIH  (opym | Oecrumar 3a049Has). rOCyIapCTBEHHBIH
«HoBsle npmen | Has ApXUTEKTYpHBIE YHUBEPCHUTET,
HOBOTO BEKa» BY3BI u | dakynprer
(NloNC- (baxynbTeTh apXUTEKTYphl U
2013) (cTtyneHTHI u | au3aiiHa
MPETIo/1aBaTelIn)
26-28 Mexaynapon | Mexny | PazBrom | 3akpsIThit nepeBHs Hukoma-
HIOJIS HBIN Hap. / (c2005r1) | (ounas). Jlenwuser,
2013 roma | ¢ecTuBaib HET Ipodeccnonamsn | Kamyxckas
naHAmadTHEL | JTaHHBIX ble apXUTEKTOpPHI | obnacTh / rpymma
X  00BEeKTOB J3aitHepsl APXUTEKTOPOB,
«APXCTOA XYAO0XKHHUKH XYyJI0’)KHUKOB u
HUE 2013» JM3aifHEpOB
C 22 mo | XXI Mexny | PasBrong | OtkpsiTeni (ouno- | Mocksa /  Coro3
24 HOs0ps | MexnyHaponH | Hap. /| (c 1992r1) | 3aouHas).Apxute | apXUTEeKTOpoB PD
2013 r bl [Inarna KTODBI,
ApXUTEKTYpH | A u TBOPYECKHE
blif pecTuBanb | Oecruiat KOJUIEKTHBBI,
«30/4ecTBO- Has MIPOEKTHBIE,
2013». MPOU3BOACTBEHHO
www.zodches -CTPOUTENbHBIE
tvo.com OpraHM3aINH,
KOMIIaHUH u
(bupMsL,
ApXUTEKTYpHEIC
0I0po W CTyIMH,
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HepPCOHAIIbHBIC

MacTepcKue,
CTYZEHTHI,
IIKOJBHUKH.
15-24 14-5 Mexny | [IBa paza | OtkpsIThlii (0uHO- | MockBa /
HOSIOpst Poccuiickas Hap. /| BTOX 3a04Has). MOOCX,
2013 . Hezes [Tmatra | (c2009T1) | IIpodeccnonansn | MockoBckuit oM
HCKYCCTB s Ble  XYIOXXHHUKH, | XyIOKHUKA
JIU3aiHepHI,
CTYZEHTHI,
LIKOJBHUKH,
JIFOOUTEIH.
Her MockoBckas Mexny | Pa3 B 2 | BakpseiTeiii (ouHO- | Mocksa /
JaHHBIX MEXIyHapoaH | Hap. rozga 3a04Has). Axanemust
as  ObeHHane | /HeT (c 1992 1) | HusaiiHepsl- rpaduaeckoro
rpadUuecKoro | JaHHBIX rpaduKu I3aifHa
JIu3aiHa Beicmas
«3omnoras aKaJeMHIecKast
maena 13». IIKOJIa
www.goldenb rpaduuecKoro
ee.org JH3aliHa, H3]I.
«Alma Mater» wu
ap.
c 21 - 25| XVII Mexnay | PazBrog | OTkpsIThiid (04HO- | MoOCKBa /
mas 2014 | mexnaynapons | Hap. /| (c 1996T) | 3aouHas). LenTtpanbHbiit
T. as  BBICTaBKa | IUIaTHas MupoBsie Hom XynoxxHuka
APXUTEKTYPHI ApXUTEKTYpHbIC
u n3aiiHa 3BE3IbI u
«Apx MOJIOJIbIE
Mocksay APXUTEKTOPBI
www.archmos
cow.ru
c 29 | 9-s Mexny | Pa3 B 2 | Otkpsiteni (ouno- | C-Iletepoypr  /
HOsI0pst To | merepOyprcka | Hap. / | rona 3a04Has). CII6 Coro3
08 s Obennane | ruatHas | (¢ 1995r1) | IIpodeccuonansr, | ausaitnepoB PO,
nexadps nu3aifHa u CTYZEHTBI 000 «Monynop»
2013 r. «Mopynop - | Gecruiar Juzaiinepckas
2013». Hast ¢dupma CII6 C/T
www.modulor
sd.ru
14-24 mass | 16-s Mexny | PazBrom | OtkpoiThiii (ouHo- | BramuBoctok — /
2013 r. OTKpbITast Hap. /| (¢ 1998 1) | 3aouHas). JBI'TY;
peruoHaspHas | OecruiaT CryneHTsl, AnMUHHCTpALUs
BBICTaBKa- Hasi aCHMPAHTBHI, Ipumopss; Coro3
KOHKYpC IIPEeIoiaBaTeIH apxutexTopos PO
APXUTEKTYPHO y4eOHBIX H JIIp.
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JA3aitHepCKoT
0 TBOpYECTBA
MOJIOAEKHU
«[TAPAJIJIEJT
1 -2013»

3aBCJICHUN, JCTH
ot 4 1o 17 ner.

16-20 mas
2013 1.

XV
MexnyHapon
HBII
(hectuBans
nH3aiHa,
JICKOPaTUBHO-
MIPUKIIATHOTO
UCKYCCTBa H
HapOIHO-
XY0KECTBCH
HBIX
ITPOMBICJIOB
Ha
KaBKa3CKUX
MHUHEPATBHBIX
BOJIaX
«D®EPOIN3
2013».
www.design-
union.ru

Mexny
Hap. /
IUIaTHAs
u
Oecriat
Has

PazBTOxI
(c 1998 )

OTKpEITHIH (0YHO-
3a04Hast).
IIpodeccuonans
U CTYJICHTBI

XKenesnosoack /
¢umman FOOY B
r.)XXene3noBock,
«BpIcmiasg 1IKoja
JU3aiiHay

c 20
(eBpas
o 18
Mapra
2013 1.

Xl
MexnyHapon
HBIN
(dectuBasnb
APXUTEKTYPHI
u nu3aiiHa
UHTEphEepa
«Tox xpwpiei
JOMay.
http://www.do
m6.ru

Mexny
Hap. /
IaTHas
u
6ecruiat
Hast

PazBrOnI
(c 1999 1)

OTKpBITHIH (04HO-
3a04Hast).
Mononsie
J3aiHephl-
CIIELMAIUCTHl  OT
16 no 30 ner

Mocksa / T'VII
"UTL Mockom-
apXUTEKTYphI",
ApXUTEKTYpHO-
CTPOUTENbHBIN
mertp "Jom Ha
Bpecrckoit"

Her
AHHBIX

MesxayHapon
HBIN
APXUTEKTYPH
BIA
CTyJEHUECKUI
KOHKYpC
«lom s
3BE3/IBI».
www.archip.r
u

Mexny
Hap./
Oecrurat
Has

Pa3 B rog
(c 2002r)

By3oBckuii
(ouHast).
CryneHTs 2-6
KypCOB

Mocksa /
MAPXU
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24-26 V Mexnay | Pazsrog | OTkpsiTeiii (0uHO- | MOCKBa /
anpest Mexnynapox | map. /| (c2005r) | 3aouHas). Bcepoccuiickuit
2013 r. Hast MJIaTHas Ju3zaiiHepsl, BBICTABOYHBII
CTIEIMATU3HP apXUTEKTOpBl U | LEHTD,
OBaHHAs CIICITHAITHCTHI MunncTepcTBO
BBICTaBKa CEIbCKOT0
«JlarmmadtH xo3giictBa P® wun
asi MHIYCTpHUS ap.
- 2013x».
Gardening
Industry
Trade  Fair.
www.expoflo
WEers.ru
20 DecrtuBaIb Mexny | PazBrog OtkpeITHI (0uHO- | Hiokauid
(heBpais Jr3aiHa Hap. /| (c2006r) | 3aouHas). Hogsropon /
2014 r. «CTPEJIKA Oecruiat CTyneHTHl, MexmyHapogHast
2014» Hasi aCIHMpaHThl U BCE | acCOLUAIHS
www.strelka- JKeIaromue. «Coro3
design.ru JIM3aiHEPOBY,
TBOpYECKast
MacTepcKas
“RekinArt”,
J3aiH-CTyqus
«ApT-TIpecc»
certsiops | VII Mexnay | PazBrog | OTKpBITHIH Mocksa /
2013r.— | Mexnynapon | map. /| (c2007r) | (ouHas). MexayHapoaHas
anpesb HBI KOHKypc | Oecruiar ApXUTEKTOPBI, Accoumanus
2014 r. "ArchCeramic | nas JM3aiHEPHI, Coro308
a. Kepamuxka u CTPOUTEIN ApXUTEKTOPOB,
apxurekTypa' Poccun, crpal | ITE u xypHan
B paMKkax wieHoB  MACA | «CoBpeMeHHBIH
TJ1aBHOMN (14 ctpan, B TOM | mOM»
BBICTABKHI qucIie CTpaHBbI
roja CHI)
“MosBuild”.
www.archcera
mica.ru
14-17 Vi Mexny Pa3 B rox OTKpBITBIH Mocksa /
Mapra MEXIYHApOIH | Hap./ (c2008 ) | (ounas). XOJITHT
2013 r as BbicTaBka | [lmatHa Ju3aitnepsl, «Kpacusbsie noma
«MopHbIe s apXUTEKTOpEl | | mpecc», «Bopin
TCHICHIUU B CIICIIMAIIHCTEI, Okcrio Ipym» wu
JmaHAmapTHO BEIyIIUE KypHan «Jdom u
M JAM3aiiHe» B YaCTHYIO cam
MBI MIPaKTUKY
«Kpokyc
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DKCITIO».
http://atlandis.
ru/

SIHBapsb- Esxeronusrit Mexny | PazBrog OtkpeIThIid (0uHO- | ExatepunOypr /
(heBpanb MEXIYyHApOAH | Hap. (mer 3a04Hast). OCKaP  VYpana,
2014r Bl (hecTHBANG | /TUIaTHA | JAQHHBIX) ApXHUTEKTOPBI, Wzn. Jom

APXUTEKTYpPHl | 5 JU3aiHepHI, «tOHMBEP

u J3aiiHa MPOCKTHBIC ITPECC»

«EBpa3uiickas OpraHu3alui,

peMust CTYZICHTHI u

2013/14». TpernoaaBaTeny,

WWW.eurasian TBOPYECKHUE

-prize.ru KOJUICKTUBBI
mait-utone | THHOIIPOM | Bceepocc | Paz Bron OTKpPBITBIN ExarepunOypr /
2013 r. Mexnynapon | ./ (c2010r.) | (ounas). Ypanbckuii eHTp

Has Her Poccuiickue U | pa3BUTUS

MPOMBIIUICHH | HH(pOpM 3apyOeKHbIC Q3aifHa,

asl  BBICTaBKa | aluu KOMIIaHHH; Vpan'AXA u CJ]

Bceepoccuiick CTYZEHTBI P®

ui

CTyJICHUECKUH

KOHKYpC

MIPOMBIIUICHH

oro nausaiHa

«Formay 2013
5 okTsa6pst | OTKpBITHII Bceepoce | PazBrong OTKpBITHIH (O4HO- | MockBa /
-3 HOs0ps | KOHKYpC v (c 1994 r.) | 3aouHas). H3/1aTENILCTBO
2013r «CoBpeMeHH Oecriat ApPXUTEKTOPBI, «CoBpeMeHHBIH

BIiA Has TIPOEKTHBIE Jlom»

JlepeBsHHBIH OpraHu3aluu,

Jom» B MIPOU3BOIUTENN

pamkax 19-i JIePEBSHHBIX

CTHICTUATTI3HD JIOMOB,

OBaHHOUI 3aCTPOMIINKOB,

BBICTaBKH CTPOUTENH,

«/lepeBsiHHOE paboraromue B

JIOMOCTPOCHH obactu

e / Holzhaus» JIEPEBSIHHOTO

http://dom- JIOMOCTPOEHHSI

plan.ru
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Anpelnb- Crekiio B | Beepoce | PazBrog OTkpsIThI (04HO- | MockBa / CA
HIOHBb apxurekrype - | ./ (c2011r.) | 3aounas).Apxure | P®;
2013 1. 2013 IaTHas KTOPBI, MOCKOMapXHUTEKT
KOHCTPYKTODBI, ypa; MAPXU;
JU3aiHepsl, COM03
XYIOXKHUKH U Ap. | CTEeKOIBHBIX
IIpennpusatuii  u
3A0
«OKCIIOLIEHTP»
BCEPOCCUNCKUE
20 ampemst | XV Bceepoce | PasBrong | OTkpwITHIHA (O4HO- | T. Mocksa
-Mait APXUTEKTYPH A (c2005r) | 3aouHas). (xax bl rox
2013 . BIi (pecTHBANL | Oecruiar Poccuiickue NPOXOIUT B
T'OPOIA Has APXUTEKTOPBI pa3HBIX ropojax
«MuxporomM» J3aiHepsl, Poccun) / CA PO
2013. XYTOKHHUKH,
www.goroda- CKYIBIITOPBI, |
fest.ru Ip.
C 27 | Konkypc Bceepoce | PasBron | OtkpeiThlii (0uHO- | Mocksa /
(henpans «Pycckuit /| (¢2007r) | 3aounas). Wznarenbckuit
o 20 mas | Iu3aitH» Oecriat Poccuiickue Jom «CainoH-
2013 r. 2013. Hasi Ju3aiHephbl B | IIpeccy u np.
http://archipro obmactu
fi.ru/ MIPEAMETHOTO
Ju3aiiHa u
ApXUTEKTYPHI,
CTYJCHTBI
13 Konkypc Beepoce | PazBrog | OTKpwITHIi Her JaHHBIX/
aBrycra, «[lonmuron v (ner (3aouHas). Komnanus
2013 r. VISt OecruiaT | JaHHBIX) Poccuiickue Consistent
TBOpUYECTBA- Has APXUTEKTOPEI Software
2013». mm3aiineps;, 3D | Distribution,
www.3Dpoly XYIOXKHUKH, NVIDIA u
gon.ru ¢punancepsr  u | Wacom
BCE JKeJIAloLINe
15-20 mas | VI Bcepoce | Paz Broa OTkpsIThii (0uHO- | Exarepunbypr /
2013 . OTKpBITHII v (c2005r) | 3aouHas). Vpanl'AXA,
Bceepoccniick | Gecruar CryneHTs u | Poccuiickas
ui decTHBamL | Has aCIIPaHTHI BY30B, | aKaJaeMHs
XYIOXKECTBEH yJamuecs XYIOKECTB
HOTO CpeIHHX
TBOpYECTBA CIICIMAIIBHBIX
CTYJICHTOB y4eOHBIX
«Apxurepcre 3aBE/ICHUH,
kTHBa-2013» HE3aBUCUMO  OT
nporrst
o0yJeHusl.
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®deppanb- | Konkypce Bceepoce | PazBrog OTkpsIThIid (0uHO- | MockBa / IIB
MapT MOJIOJIBIX v (c2009T) | 3aouHasn). «ApPXUTEKTypHas
2013 1. ApXUTEKTOPOB | Oecriat Monozsie TIOJTUTUKAY,

«Ipemus Has apXuTeKTOpsl A0 | *KypHan «IIpoekr

aBaHrapz 33 ner, ¢ BeiciuuM | Poccusi»

2013» ApPXUTEKTYPHBIM

http://www.pr oOpa3oBaHHEM H

emia- HMEIOIINE  CTaX

avangard.ru paboThl HE MeHee

2-X JIeT.

Hos6ps 5-prit Mexper | Pa3Brog | OtkpsiTeiii (ouHo- | Tromens / CA PO,
2013 r. Mexpernona | wonaneH | (c 2008 T) | 3ao0uHas). I'maBHOE

JIbHBIN Bl / Ju3aiinepsi, yIpaBJICHHE

OTKPBITHII Oecruiat MIPOCKTHPOBIIVKH | CTPOUTENILCTBA H

KOHKYpC Has ,  apxutekropsl, | XKKX

MIPOEKTOB B npemnoaaBarend u | TromeHcKon

obnactu CTYJCHTBI obnacTu u

APXUTEKTYPHI PO UIBHBIX JenaprameHT

JKHJTIBIX, BY30B. IpalOCTPOUTENHH

00IIECTBEHHEI ol HOJIUTHKA

X 3JaHuil u ropona TromeHu.

ITOMEIIEHUI,

nH3aiiHa

HUHTEPHEPOB U

TOPOJICKOTO

nmaHgmadra

«ApPXUTEKTYp

Hasg TPEeMIsD)

APXUTIPEMUSL.P

i)
03-25 5-it Beepoce | PasBrong | Otkpwithiii (ounHo- | MockBa / @oHp
HIOHS OTKpBITHIH ./ Her | (c2008T) | 3a04Has). «PXKC», CAPD
2013 r. MyOIMYHBII JTAaHHBIX TIPOEKTHBIE

KOHKYpPC WM. OpraHM3aInN

B.JI.I'na3brueB

a Ha Jy4IIui

ApXUTEKTYPH

BIN IPOEKT

MaJo3Ta)KHOT

0

sHEeprodh ek

THB-HOTO

JKHJIHIIA

PET'MOHAJIBHBIE
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Anpelnb- XVII Pernon. | Pa3Bron OTtkpbIThId (OuHO- | BrnaguBoctok — /
Mai OTKpPBITBIN / (c 1994 1) | 3aouHas). BnaguBocTOKCKH
2013 perHoHambHbI | Gecruiat Mouopie W YHHBEPCHUTET
i ¢dectuBanp | Has Ju3aiHepsl SKOHOMUKHU u
MOJIOJTBIX OJIeMWIBI cepBHca
JU3aiiHepoB
«[Turmanuon»
Gennadiy.laza
rev@vvsu.ru
11-18 VII cmotp- | Peruon. | PazBron | Otkpeithiit (ouno- | ExarepunOypr /
OKTA0PS KOHKYpC / (c 2005 1) | 3a04Has). Caepu10BCcKOE
2013 apXUTEKTYpH | IUIaTHas Apxurextopsl U | ormeneHue — CA
BIX | " Ju3aiHephl, PO,
nu3aiiHepcKkux | Oecruiar HHKCHEPHI U | AZMHHHUCTpAIys
pabor, Hast CTPOUTEIH, ExatepunOypra,
TBOpPYECTBA CTYZIEHTHI u | YpanlAXA
MOJIOZIBIX IpernoaBaTenu
ApXHTEKTOPOB pOGHITBHBIX
, JU3aifHEepOB BY30B, KOJUIE/DKEH
U CTYICHTOB n  (aKyIbTeTOB,
«Pyka Telaroru u
Macrepay yJamiuecs
JETCKHUX
ApXUTEKTYPHO-
XYJ0KECTBEHHBIX
IKOJ,
peruoHanbHbIe
MIPOEKTHBIE
OpraHu3anuu
10 OTKpBITHIH Pernon. | PazBrong | OtkpwiThiii (ouHo- | HoBocubupck — /
aBrycrta — | KOHKYpC / (c 1996 1) | 3a0uHas). HoBocubupckmii
(bepainb apXHUTEeKTYpsl | GecruiaT ApXHUTEKTODHI, rocyaapCTBEHHbIN
2014 U au3aiiHa Has T3aiHepHI, KpaeBeIUeCKHA
«3onoras XYJOKHUKH, My3ei
Kanurens cueHorpadsl, Cubupckuit
2014». CTYJICHTBI Llentp
www.zKkapitel. npodUITBHBIX CopelicTBust
ru By30B Poccunm u | Apxurextype
3apyOexKHBIX (cca)
CTpaH
¢ 1 mons | ApxurextypH | Permon. | PazBrom | OtkporTeiit (ouHo- | ExatepunGypr /
no 1 | biit dpecruBans | / (c2010r) | 3aouHas). U3JaTEeNIbCTBO
ceHtsi0ps | «benas Gamus | OGecruiaT TBopueckue TATLIN
2013 2013» Has KOJUIEKTUBBI,
http://www.ar MacTepCKue,

ch-awards.ru/

0I0po W CTyIMH,
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about_compet
ition

MOJIOIBIX
apXUTEKTOPOB
JIM3aiHEPOB.

nu

Despaib
2014

VI OtxpsITHIid
KOHKYpC
CHEXXHBIX

Guryp

Pernon.
/
Oecruiat
Has

PazBTOxI
(c2009T)

OTKpBITHII
(ounas).
CryneHTsl
yJamiuecs

Marnuroropck
«YHHUBEPCUTETCKU
i» ckeep / MI'TY
uM. I'.1. Hocoga.

CPEIHHX
CHIeLMAIBHBIX
y4eOHBIX
3aBECHUM,
HE3aBUCHMO  OT
nipodus
00y4JeHusl.

B Ttabmuie mpeacraBicHO 32 MO3UIMH PETYJSPHBIX KOHKYPCOB H
BBICTABOK B 00JIACTH apXHUTEKTYpHl U Ou3aitHa B Poccun. Tabnmma cocraBieHa
C y4eTOM IEPHOAWYHOCTH (HE peKe UeM pa3 B JBa rojia W MPOBOIUMEBIC B
TeueHHe 3-Xx m Oonee JeT) cTaryca MEpONpHUATHS: MeXITyHapOIHbIH,
Bcepoccuiickuii, PernonanbHblIid.
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VK 378

Ycamaa T.B.

doyenm, KAHOUOAM nedazocudecKux HayK, Kkageopsl apxumexmypol, Kageopa
NPOEKMUPOBANUA U IKCHILYAMAYUU MEMAILTYPSULECKUX MAUWUH U
0bopydosanus, Hucmumym cmpoumenbCmea, apxumekmypbl U UCKYCCIEA.
@I'FOY BIIO «Maenumozopckuii 20Cy0apCmeeHHbl MexXHUYecKull
yuueepcumem um. I 1. Hocosa»

HAYYHO-UCCJIEJOBATEJBCKASA JEATEJIBHOCTD BY YIIIUX
APXUTEKTOPOB-JIU3AMHEPOB KAK CPEJICTBO
®OPMHUPOBAHUS MPOPECCUOHAJIbHBIX KOMITETEHIIAM

AHHOTAN NS

Hay4Ho-uccnenoBartenbckas AeSTEIbHOCTh OyIYIINX apXHUTEKTOPOB-
IM3aiHEPOB BBICTYNACT CPEACTBOM (hopMHpOBaHMSA TNPOhECCHOHATBHBIX
KOMIICTEHIIMH 3a c4eT (OPMUPOBAHUS MPOEKTHBIX MCCIIEI0BATEIBCKUX
YMEHHH, BKIIIOYEHUS B IIPOEKTHYIO JESTENbHOCTbD, Hay4HO-
UCCIIE0BATENBbCKYIO AEATENBHOCTD, KAK KOMIIOHEHTA TPOEKTHOM, MOATOTOBKY
yueOHOH HCCIIeI0BATENBCKOI paboThl, MPOBEICHNS TIPUKJIAJHBIX MPOEKTHBIX,
HPEANPOEKTHBIX ¥ IOCTIPOEKTHBIX HCCIEIOBaHUA B 00JacTH Ju3aiiHa
ApXUTEKTypHOH  Cpeibl, dYTO B IeJOM O0ecrneuynBaeT MOATOTOBKY
KOHKYPEHTHO-CIIOCOOHOTO BBIITYCKHUKA, Ybsl npodeccroHanbHas
JIeSITENIBHOCTD CBSI3aHa C IPOCKTUPOBAHUEM.

KiroueBble cJI0Ba: HayYHO-HMCCIIEJOBATENbCKAs AEATEIBHOCTB,
IIPOEKTHAs JIeSTENBHOCTD, npodeccuoHanbHbIe KOMIIETEHIIH,
IIPEANPOEKTHBI U NPOEKTHBIM aHaJINU3, CPElOBOM Ju3aiiH, UCTOpUs AU3aiiHa
00BeKTa.

Usataya T.V.

associate professor, candidate of Pedagogical Sciences, department of
Architecture, department of Designing and Operation of Metallurgical
Machines and Equipment, Institute of Construction, Architecture and Art,
Nosov Magnitogorsk State Technical University

RESEARCH ACTIVITY OF FUTURE ARCHITECTS AND
DESIGNERS AS A WAY OF FORMATING THE PROFESSIONAL
COMPETENCE

Abstract

Research activities of future architects and designers is a way of
developing professional competence through the formation of project research
skills, inclusion of research activity into project conduction, preparation of
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educational research, conducting applied spatial design researches, which
generally provides the training of competitive capable graduate whose
professional activity is concerned with the design.

Keywords: research and development activities, projects,
professional competence, pre-project and project analysis, environmental
design, the history of product design.

B Hacrosiee Bpems npodeccrnoHansHOe 00pa3oBaHUE JOJKHO OBITh
OPHEHTHPOBAHO Ha MOJTOTOBKY KOMIIETEHTHOT'O CIICIHAJINCTA, CIIOCOOHOTO
MPUMEHSTh MOJTy4CHHBIC 3HAHUS U YMEHUS, OBITh TOTOBBIM K OCYIIIECTBICHUIO
ONpENeNeHHOT0 BHJA JESATEIbHOCTM B KOHKPETHBIX cuTyamusx [1].
[TpoekTupoBaHue Kak OCHOBa NMPO(eCCHOHANBHBIX 3HAHWI OCBaWBAETCS KaK
CHCTEMa TIOCTOSHHO YCIOXHSIOIUXCSA 3afad NpH  CO3MAHUH Pa3IMIHBIX
00BekToB. Ilepen BEICHICH IIKOMOW CTOWT 3ajada OOECHEYUTh OOIIECTBO
CHCIHANNCTAMHA  BBICOKOM  KBanmn(pUKaluy, O0OJamalolUMH  BBICOKOU
HCCIIEIOBATEIHCKON KYJIBTYpPOil, CIIOCOOHBIMH TBOPYECKH M CAMOCTOSTEIHHO
MOOXONUTh K pEIICHHI0 TpodieM B NPO(PECCHOHANBHOW TMPOEKTHOU
JISATSIIBHOCTH B chepe apXUTEKTYphI U Au3aiiHa [3].

IMpodeccronanbHas KOMIIETEHTHOCTh KaK KauecTBO JIMYHOCTHU
¢dopmupyercsi Ha TIPOTSDKEHMM OKM3HM denoBeka. [loctymas B BY3,
obydaromuecss MMEOT pa3UYHble YpOBEHb 3HAHWH, J>XU3HEHHBIM OIBIT,
[IEHHOCTHBIE OpHeHTary. CyImHOCTh NpOo(ecCHOHAIBHOW KOMIIETEHTHOCTU
3aKiI0YaeTcss B (OPMHPOBAHHMH Ha 0a3e o00mEero o0pa3oBaHHS TaKHX
npodecCHOHANIBHO 3HAYMMBIX JJIS JIMYHOCTH M OOIIECTBa Ka4yecTB, KOTOPHIE
MO3BOJSIFOT YEJIOBEKY HamOoJee IOJTHO peamn3oBaTh ce0s B KOHKPETHBIX
BUAAX TPYHOBOW IEATENBFHOCTH, HAIPUMEpP, B XYI0XKECTBEHHO-TPOCKTHOM.
Brmonnenne  rocymapcTBeHHBIX craHmapToB BIIO Tperbero mokojeHUs
mpearnonaraeT (OpMHPOBAaHUE OIPEISICHHOIO YPOBHS MpodeccHoHATFHON
KOMIIETEHTHOCTH, TTO3BOJIIIONIECTO BEITYCKHUKY OBITh KOHKYPEHTOCIIOCOOHBIM
Ha PBIHKE TPYJa ¥ aKTUBHO BHEJPUTHCS B MIPODECCHOHATBHYIO Cepy ¢ TEITBI0
JabHEeHIero mpoheCCHOHAIBPHOTO CaMOCOBEPIIEHCTBOBAHUS [2].

CeromHs Ha TepBBIl IUIAH BBIXOJUT TIPOTHBOPEUUE MEXIY
MOTPEOHOCTHI0O B KBaJU(PUIIMPOBAHHBIX  CICIUANKMCTaX, 00Jamarommx
BBICOKMM YPOBHEM MPOQECCHOHATBHON KOMIETEHTHOCTH M COXPAaHHBIIMMCS
TPaIUIIMOHHBIM COJIEpKaHIEM MTPO(HECCHOHATHHOM TOATOTOBKH BBHIITYCKHUKOB
By3a. OpmuuM u3  cnocobGoB  ¢opmupoBaHus — TPO(dECCHOHATBHOM
KOMIIETEHTHOCTH BBIIYCKHUKOB MBI BHJAMM Hay4HO-HCCIEA0BATEIbCKYIO
JIeSITEIbHOCTb, HANpaBJICHHYIO Ha pPa3BUTHE HABBIKOB CaMOCTOSITEIILHOTO
OBIIQJICHUS HEOOXOIMMBIMH  NPO(PECCHOHANBHBIMUA  3HAHUSAMH W HX
TBOPUYECKOTO IPHUMEHEHHS B MPOCKTUPOBAHMHM OOBEKTOB aAPXHUTEKTYPHOMH
Cpenbl.

Hayuno-uccienoBarenbckas JIeSITETHFHOCTD CTYZCHTOB
paccMaTpuBaeTcs KaK OJHO M3 KITIOUEBBIX HAIIPABICHUNA COBEPIICHCTBOBAHMS
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KayecTBa MpodecCHOHaIbHON MOAroTOBKM cTyaeHToB [1]. BoBnedenue B
HAy4YHO-HCCIICIOBATEIILCKYI0  NEATSIIBHOCTh  CTYJICHTOB  CIIOCOOCTBYET
bopMHpOBaHWIO TOTOBHOCTH OYIyIIMX CICIHAIUCTOB K TBOPYECKOM
peaNn3aniM TOJYyYEeHHBIX B By3¢ 3HAHWUH, YMCHHH W HAaBBIKOB, IOMOTAeT
OBJIAJIETh METOJOJIOTHEH HAyJYHOTO ITIOMCKA, OOpPECTH HCCIeIOBATEIbCKUI
omBIT. B mporiecce HaydHOTO TMOWCKA MPOWCXOJUT OCO3HAHWUE CTYJIECHTAMH
HEO0OXOUMOCTH HEMPEPBIBHOIO MPodeccCHOHATLHOTO CcaM0o00pa3oBaHUS |
CaMOCOBEpIIICHCTBOBaHMs. HenmocpeacTBeHHOE yJacThe CTYICHTOB B HAYYHBIX
UCCIICIOBAaHUAX 3HAYMMO HE TOJIBKO Ui MONydYeHHS (PYHIAMEHTAIHLHOTO
00pa30BaHusl, HO MPEKIC BCETO ISl BOCIUTAHUS CIICIIUATUCTOB, 00JIaaFOIIIX
npodeCcCUOHANBHOM KyIbTypoit [2].

XapakTepucTiuka MPO(hEeCCHOHATBHOW [EITEIbHOCTH BBIMTYCKHUKOB
10 HANpaBJICHUIO MOJTOTOBKH «J{M3aiiH apXUTEKTYpHOUW CpeabD» BKIIOYACT B
ce0s  pasIUYHBIC  aCMeKThl  HCCIICMOBATEIbCKONM  JCSATEIBbHOCTH.  ITO
HCCIIeIOBaHUE H MIPOCKTHPOBAHKE MHOT000pPa3HbIX MpeMETHO-
MIPOCTPAHCTBEHHBIX CPEIOBBIX CHUTYaIlMii M BKJIIOYCHHBIX B HUX OOBEKTOB;
TEOPETHIECKOE OCMBICTICHHE TMPEONOCHUIOK, METOMOB, pe3yJIbTaTOB U
MOCIIEACTBUHA (GOPMHUPOBAHUS APXUTEKTYPHOU CPEIIBI.

CornacHo ToCyJapCTBCHHOMY CTaHAApTy OakaiaBp IOJDKCH peliath
npoecCHOHANbHBIC  3aJaud B OOJAaCTH  HAayYHO-KCCIICAOBATEIBCKOU
JIESITEIbHOCTH, @ UMEHHO TPOBOJHUTH MPHUKIATHBIC UCCICAOBAHHUS B 00JIACTH
CpPEeIOBOr0  JAM3aiiHa,  MPOBOJWTH  MPEANPOCKTHBIC,  MPOCKTHBIE U
MOCTIIPOEKTHBIE HccaenoBanus. OpraHu30BaHHAs HAyYHO-HCCIIeI0BATENbCKas
JIESITEIbHOCTD KaK IEJIOCTHAS CHCTEMa SIBJISIETCS] CPEACTBOM (DOPMHUPOBAHUS Y
CTYACHTOB TMpO(ecCHOHATFHON HANpPaBICHHOCTH JIHYHOCTH, YCBOCHHE HMH
OCHOB Oyymiei mpogeccHoHaIbHOM NesTeTHHOCTH.

HccrenoBaTenbckas JAEATEIBHOCT, TPOHHM3BIBACT BECh IPOIECC
o0yueHHs OyIyIIMX apXUTEKTOPOB-TU3AMHEPOB, TaK KaK SBISCTCS OJHUAM M3
OCHOBHBIX KOMITOHEHTOB TPOCKTHOW JEATENEHOCTH CTYICHTOB. MBI
ompeneNsieM NPOCKTHYIO NeATeIbHOCTh — KaK TBOPYECKYIO NEATEIHHOCTD,
HamnpaBlIEHHYIO Ha npeoOpa3oBaHue OKpYIKaromiei MpeIMETHO-
MPOCTPAHCTBEHHON Cpenbl MyTeM CO3[aHHS KauyeCTBEHHO HOBBIX MOJENei
MPEAMETHO-IPOCTPAHCTBEHHON CpE/bl, KyJbTYPHBIX O0Pa3IOB W IEHHOCTEH
[3].

IIpoeKTHasT JAEATCIBLHOCTh CTYICHTA YHHBEPCHTETa BBICTYIMACT
OCHOBOW €ro TMO3HAHWSA B IENIOCTHOM IIpolecce OOYYCHHUsS, BOCIUTAHHSA,
pa3BuTHA, TO €CTb (OPMHUPOBaHHS OCHOBHBIX  MPO(ECCHOHATIBHBIX
KOMIICTCHIIMH, CBS3aHHBIX C OCYIICCTBICHUEM IPOCKTHOH JESITEIbHOCTH.
Kpome TOro, mnpoekTHoe o0Opa3oBaHHE  IO3BOJIAET  OCYIICCTBUTH
MEPCOHAIM3ANUI0 00pa30BaHUs HA OCHOBE JIMYHOCTHO-3HAYUMBIX MPOCKTOB,
TEM CaMbIM, pelias Ipo0IeMy MOTUBAIMH O0yUYCHHS.

B03MOXXHOCTh ~ aKTHBHOTO  y4acTHSl  CTYJACHTOB B  HAaydHO-
HCCIIeIOBATENILCKON JIEITeTFHOCTH O0ECIIeUnBaeTCs OCBOCHHUEM IHMCIIUILINH
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«[IpenmpoeKTHBIN U TPOCKTHEIN aHamm3y, «lcropus nusaiiHa 00BEKTay, TlIe
dbopmupyIOTCSI Takue OOMICKYJIbTypHBIE KOMIIETEHIIMH KaK: CIOCOOHOCTH
WCIIONB30BaTh OCHOBHBIC 3aKOHBI E€CTECTBCHHOHAYYHBIX [UCIHIUIAH B
npodecCHOHANBHON  JEATENBHOCTH, MPHUMEHATh METOABI aHauW3a ¢
MOJICIINPOBAHMSA, TEOPETUYECKOTO M SKCIEPUMEHTAJIBHOTO WCCIEIOBAHNUS;
npodeccHnoHabHBIC: CIIOCOOHOCTh COOMpaTh HWH(POPMAIMIO, OIPEaCIATh
npoOJeMbl, TPUMEHATh AaHAIN3 W IPOBOAWUTH KPHUTHYECKYIO OIICHKY
MpOJCTaHHOW pabOThl Ha BCEX JTamax IMPEANPOSKTHOIO U MPOCKTHOTO
MPOLIECCOB M IOCNE OCYIIECTBJICHUS MPOEKTa; CHOCOOHOCTh OCYIIECTBIISITH
NPEJNPOCKTHBIA aHaIU3 ¥ pa3padarThiBaTh KOHICHIUK MTPOCKTHPOBAHUS
MyTeM ONpeJeNieHHs 3aJad M CPEACTB NPOCKTHPOBAHHS IPEIMETHO-
IMPOCTPAHCTBCHHBIX KOMIUICKCOB, IIPOBOJHUTH OILCHKY d)yHKHI/IOHaJ'H)HI)IX
TpeOOBaHUI K HMCKYCCTBEHHOW cpene OOWTaHWS; CIIOCOOHOCTH MPOBOIHUTH
BCEOOBEMITIONINI aHAIN3 U OLIEHKY CPelbl, 3MaHMUs, KOMIUIEKCa 3JaHAH FITH HX
(parMeHTOB.

Lenp  maHHBIX KypcOB — JIaTh CTyIEHTaM IIPEICTaBIeHHE 00
APXUTEKTYpPHO-AU3aHHEPCKOM HCTOPHYECKOM aHalM3e O0BEKTa W3YyUeHUs, O
XapakTepe dKCINTyaTanuyd 00BEKTa, 0 BOZMOKHOCTIX U3MEHECHUS apXUTEKTYPHI
W nu3aifiHa o0bekTa B OyAylleM, €ro MecTe B LEJIOCTHOW apXHUTEKTYpHO-
JIU3aliHEPCKOM cpere.

CTyZIeHT JIOJDKeH  CaMOCTOSTEeNIbHO  BBIOpaTh  HalpaBiieHHE
npodeccoHaIbHOM  pabOTBl  MCTOPHKO-aPXUTEKTYPHOTO  MCCIIEIOBaHUS
(onpenenuTh OOBEKT HCCIENOBaHUS, LEIH, 3aJa4dd, NpodieMmy), colOpaTh
MEPBUYHBIC MaTEpUalibl, CHUCTEMATU3UPOBATL MaATEpUAIbl W OIPCACIUTH
conepxanne pedepara. [loaroropka ordera MO HAYIHO-HCCIECIOBATEIbCKAN
HUCTOPUKO-apXUTCKTYPHO-TU3aiiHepcKo  pabore B XOAe  WM3YYCHHUSA
mucnuuiHael  «VMcTopus nu3aiiHa o00BeKTa» BKIIOYAaeT B ceOS  Takke
MOJATOTOBKY HJUTIOCTPATHBHOTO MaTepualia 10 JAaHHOMY HCCIICIOBaHHUIO,
HaIMCaHUE TE3UCOB, IMOATOTOBKY AOKJIana Uil KOH(epeHHuu (dK3aMeHa),
MaTepuaia Uit HHGOOPMAIIMOHHOTO (WLTIOCTPATHBHOTO) CTEHIA 1O TeMe. B
COOTBETCTBHH C OCOOEHHOCTSIMH MPO(ECCHOHANBLHON MOATOTOBKU CTY/ICHTOB
sK3aMeH 1o puctuiuimee «Vctopus aus3aiiHa 00beKTa» MpoBoAUTCS B (hopme
KOHq)epeHHI/II/I, TAC CTYACHTBI BBICTYHNAOT C AOKJIaJaMH II0 TEMaM CBOHX
UCCIeoBaTelbCKuX padboT. Kpome TOro, CTYAEHT TOTOBUT K JK3aMEHY
obs3aTenbHOE TpaduuecKkoe MPHUIOKEHUE, TIe HATJBIIHO TOKa3bIBAeTCs, Kak
U3MEHSCTCS apXUTEKTYpHAs Cpelia B UCTOPHICCKOM ILIaHE.

Xym0KeCTBCHHO-TIPOCKTHBIC YMEHHSI CTYACHTOB (DOPMHUPYIOTCS B
y49eOHOH W CaMOCTOSTENBPHOH  NMPOEKTHOW JAEATENHHOCTH. JTO: YMEHHUS
CaMOCTOSATENIFHOU paboThI ¢ WHpOpMAIKE — TOUCK, OTOOP, CHUCTEMATH3AIIUs
HEOOXOMUMON MH(OPMALUU TPU aHAJIH3EC MPOCKTHOW CUTYallMd W TIOUCKE
MPOCKTHOTO 3aMbICIIA, OMPEACICHUS O0OBCKTa M MPEIMETa MPOCKTHPOBAHUS;
YMEHHS BBIABICHHA IMPOOJIEMHBIX CHUTyanuil (IPOEKTHO-HCCIIeI0BATEIHCKIE
YMEHHUS), BbIICTICHUS MPOOJIeMBbl, 3a7a4d BBIITOJHCHUS TIPOSKTHOUN pa3paboTKu;
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ONpENeNICHUs] TMOTPEOUTENT W MOJCIH €ro TOBCACHUS B KOHKPETHOU
IIPOEKTHON CHUTyallud; YMEHHUS 3BPHUCTUYECKOTO XapakTepa -  IIOMCKa,
TEeHEPHPOBAHUS TPOCKTHBIX PEIICHUH — BEIPAOOTKH MPOEKTHRIX KOHIICIIITHH C
Y9eTOM  TMOTPEOMTENBCKUX, TEXHOJOTHMYECKUX, JCTETHUSCKUX  TPYIII
TpeOOBaHMIl; OIICHOYHBIC YMEHHUS — OLEHKHA KOHCTPYKTUBHBIX BO3MOXKHOCTEH
IpeaIMeTa MPOEKTUPOBAHMS, XYHO0XKECTBEHHONM LEHHOCTH IPOEKTHUPYEMBIX
MPEeIMETOB YMEHHS BBIpaOATHIBATH KPUTEPUH OIECHKH COOCTBEHHOU
MPOCKTHON pPa3pabOTKH, OOOCHOBBIBATH BBIOOP ONTUMAJILHOI'O BapUaHTa
MPOCKTHOTO PEIICHUS W MPOCKTHON moxauu (oGopMIICHHS pPe3ylbTaToB
MIPOEKTUPOBAHMUS); yMeHUs O(GOPMISATH MPOMEKYTOUHBIC (ICKHU3BI) U
WUTOTOBBIE PE3YNbTAaThl MPOSKTUPOBAHUS, KOMIIO3UIIMOHHO-KOMIIOHOBOYHBIE
YMEHUS, MOJICIUPOBAHMS M MAaKCTUPOBAHUS, TPAhHUUCCKUEC U YMCHUS BEICHUS
MPOEKTHOM TOKYMEHTALUU; YMEHHUS KOMIIBIOTEPHOTO MOAEITUPOBAHUSL.

Takum oOpaszom, mporecc (OpMHPOBaHUSA NPOQPECCHOHATEHON
KOMIIETEHTHOCTH CTYJCHTOB BKIIFOUAET B ceOsl, MPexkae Bcero, popMupoBaHme
BBIICJIEHHBIX MTPOEKTHBIX MCCIIEAOBATEIBCKUX YMEHUI, BKIIOUEHUE B HAYYHO-
HCCIICIOBATEIbCKYI0  IESATCNBHOCTh, TOATOTOBKY y4eOHOH  HCTOPHKO-
aApXUTEKTYPHO-IN3aHHEPCKOW  HCCIIeNoBaTeIbckod  pabotel.  Haydno-
WCCIIEIOBATENbCKAsA  JESATENIbHOCTh, CTUMYIUPYS pa3BUTHE MOTHUBAIUH,
MPOCKTHBIX 3HAHUN M YMCHHH CTYACHTA, CIIOCOOCTBYET (hOPMHUPOBAHHUIO €TO
npodeccnoHamTbpHON KOMITIETEHTHOCTH.
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Abstract

The paper investigates the problem of formation of design thinking in
bachelors of design. The most important attribute feature of the future spatial
designer - design activity - is determined.

Key words: design of architectural space, the bachelor, the project
activity, project thinking.

B nHacrosiee BpeMs HCKIIOUUTENBHO BaKHOE 3HaUEHUE MpUoOpeTaeT
npo0JiemMa MOATOTOBKY 0aKalaBpoB HA YPOBHE MHPOBBIX KBaJH(DPUKAIIMOHHBIX
TpeboBaHuil. HexkoTtopsie aCTIEKTHI COBPEMEHHOT0 BBICIIETO
npodeccroHaIbHOrO 00pa30BaHMsl Ha JIAHHBIH MOMEHT II0/IBEPraloTCs
OIIpe/IelIEeHHOMY IIE€PEOCMBICICHUIO. JTO CBSI3aHO, IPEXJE BCEro, C TeM, 4TO
OJTHa M3 OCHOBHBIX 33/1a4 00pa3oBaHUA — COOOIIUTh 00ydaeMOMy KOHKPETHOE
KOJIMYECTBO HEOOXOOUMOH HH(pOpMaIuu 3aKpEIUIEHHOW B 3HAHMSX,
MOJBEPraeTcsi Cephe3HOMY IepecMoTpy. [IBmkeHwme wuHbOpManmuu B
COBPEMEHHOM MHpPE SBISETCS HACTOJBKO JMHAMUYHBIM, 4YTO 3HaHMUS,
cooOmmaeMble CTyIeHTaM Ha HAYaJIbHOM 3Tare OOydYeHUs, MOpoil MOpaIbHO
yCTapeBaroT K 3aBEPUICHAIO UX MPOPECCHOHATBHON MOATOTOBKH.

dopmupoBaHre  NPOGECCHOHATBHOTO  MBIIUICHUS  CTYJCHTOB-
JIU3aliHEPOB apXUTEKTYPHOU CPElbl OCIOXKHAECTCA CAMUM IIPEIMETOM U3alHa,
KOTOPBI SBISIETCSI MHOTOYPOBHEBBIM CHHTE30M HAayKd M HCKYCCTBa,
MPAaKTUYEeCKOM M TEOPEeTHYECKOH MAeATeNIbHOCTH crenuanucrta. lIpoekTHas
JIeSITENbHOCTD TPeOyeT OCHOBATEIbHON TeOpeTHYeCKON 0a3bl, HCHOIb3YIOUIeH
HayYHbIE M HCKYCCTBOBEIYECKHE 3HAHUS, YHUBEPCAILHOCTH MX MPUMEHEHHUS B
Pa3HBIX CUTYyalUsIX; UCIOIb30BaHUS ONbITA, HAKOIUIEHHOIO YEJIOBEYECTBOM 3a
BCIO HCTOpHUIO (opmupoBaHWs npeaMeTHoro wmmpa. OpHako, Teopus B
U3aifHePCKON JEATENFHOCTH SBISIETCS TONBKO 0a30l, HAa OCHOBE KOTOPOWM
(hopMHUpYIOTCS  CIIOCOOHOCTH K (OPMHPOBAHUIO TBOPYECKOTO 3aMBICIIA;
BEIpA0OTKA ONTHMAIIFHBIX PEIICHHHA MPOEKTHBIX TBOPYECKHUX 3al1ad; BEIOOP
MaTepHUalIOB U CPEJCTB BBIPAXKEHHUS; IUIAHUPOBAHHE TBOPUECKOrO IpoLecca ¢
y4eToM crenuuKy MPOESKTHON cUTyanuu [5].

JesTenpHOCTh  nM3aiiHEpa  apXUTEKTYpHOM  Cpelbl  SIBIsIETCA
[JIJAHUPOBOYHOM, MPOEKTHONH M MPOTHOCTHYECKON. MOKHO NpenrnooXUTh,
YTO MBIIUICHHE OyAyIIero Iu3aifHepa  apXUTEKTYpHOW Cpeasl IOJDKHO
codyetaTb B cebe cnocobmocmv K  6000padcenulo — W300PETESHUIO
HECYIIECTBYIOIIEr0 00pas3a B MBICICHHOM BHJE, 2APMOHU3AYUYU — CTPEMIICHHUIO
YIIOPSIIOYUTh, OPTaHU30BaTh M300pETaeMOe M KpeamuHOCMmU — CO3IAHHIO
NPUHLOMIHAIGHO HOBOTO, HE IIOBTOPSIOIIETO aHAJOTWYHBIE 0OpasIbl
co3fanHble paHee [6]. Tun MbIIJICHUs,, HANpPaBJICHHBIM Ha OCYIIECTBICHUE
JITaHHOI NesITeIbHOCTH, Ha3bIBACTCS IPOEKTHBIM.

IIpoektHOe MpbInUIeHHE OakanaBpa-An3aiiHepa HalpaBiIeHHO Ha
MOHUMaHHE OCOOCHHOCTEH TOTO 00pasza JXM3HH WM CYIIHOCTH  SIBIICHHSA,
MIPUMEHHUTEIRHO K KOTOPHIM peraercs Au3aifHepckas 3agada. CieqoBaTensHo,
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OCHOBHOHM 3a3/1aued, Ha pEIIEeHHEe KOTOPOW IOJKHO OBITh HAalpaBJICHHO
npodeccnoHaTbHOE MBIIUICHHE OyAyIIero am3aiiHepa SBISIETCS «3aboTa o
LEHHOCTHOW JOCTOBEPHOCTH HAJIMYHOTO 00pa3a >XHU3HU [OCTHIHYTOH 0e3
yTpaThl OJar, MOJyYSHHBIX U3 MPOIILIOrO, B HAEKAE HA MX MPUYMHOXKCHHUE
[1,C.16].

Mbl paccMarpuBaeM MNPOCKTHOE MBIILUICHHE KaK BaXHYI H
HEOTHEMJIEMYIO YacTh MNPO(ECCHOHANBLHOTO U3AMHEPCKOTO MBIIUICHHUS.
JuzaifHepckoe  MBIIUICHHE MOXHO  TPEACTABUTH B BUJAE  CXCMBEI,
n300pakeHHOU Ha puc. 1.

JU3AMHEPCKOE

MBILIIEHHE

Puc.1 Cnenuduynslie 31eMeHTH TU3aHEPCKOTO MBIIIICHUS

[TpoekTHOE MBINIJICHUE HE OTHOCHTCS K Y3KOCHEIHaIU3UPOBAHHON U
y3KornpodeccuoHanbHOH (opMe MBIIUIEHHS, MPEACTaBIsieT cOOOH CII0KHOE
nonmumopdHoe oOpa3oBaHME ¥ HUCHOJB3YeT pa3sHOOOpa3Hble  (HOPMEI
MBIIUICHHST B 3aBUCHMOCTH OT MPOEKTHOW CUTyaluu. [IpOeKTHOE MBIIIJICHUE
KaK JIeATCIILHOCTh HCIONB3YeT Pa3HOOOpa3HbIC OMEpPAIlMi MBICIUTECIFHON
JESITETbHOCTH, TaKWe KaK aHalHW3, CHHTe3, aOCTpakuus W KOHKPETH3aIlus,
WHIYKIUS W JEAYKIUs B 3aBUCHMOCTH OT 3Tama IpoeKThpoBaHus. IIpormecc
MPOCKTHPOBAHUS BKJIIOYAaeT B ceOs Bce JIOTMYECKHE (DOPMBI MBIIUICHUS:
MOHATHS, CYXICHHSI, YMO3aKIIFOUCHUSI, aHAJIOTHUH, a KOMIUICKCHBIN MOJIXO0I K
MPOCKTHOM JesITeIbHOCTH TpeOyeT cOaTaHCUPOBAHHOTO Pa3BUTHS OCHOBHBIX
(hU3MOTOTHYECKHX U MICUXUYECKUX (QYHKIIUH MPOSKTUPYIONIETo [5].

Mbl paccMaTpuBaeM IMPOEKTHOE MBIIUICHHE Kak o0codyio gopmy
NCUXUYECKOU — OesimelbHOCMU  Yelosekd,  obvedunsiowel 6  cebe
MbICIUMeNbHbIe ONepayuu pasHuIX QOpM U HANPAGIeHHOU Ha opmuposanue
NPOEKMHO20 3aMbICId, 6bIPADOMKY ONMUMANLHBIX PEUEeHUll NPOEKMHbIX
MeopUecKux 3aday, 6vblOop MaAmepuaiod u Ccpeocme omodpadsceHus u
BU3YATU3AYUY, NIAAHUPOBAHUE MBOPYECKO20 Npoyecca NpopeccuoHaIbHOU
0esmenbHOCMU ¢ Y4emom CReyupuKu npoeKmHol cumyayuu.
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Ha ngaHHbIiI MOMEHT HE CYIIECTBYET €IMHOTO0 MHEHHUSI OTHOCUTEIHHO
TOTO, KakuM o0Opa3oM HaumbOojaee 3(PQPeKTHBHO (GOopMHUpYETCS TPOEKTHOE
MBIIUICHHE, HECMOTPS Ha TO, YTO IIOTNBITKH CO3IaHHUS TaKUX METOIUK
MPOM3BOJIMIINCh C MOMEHTAa OCO3HAHMS Ju3aliHa Kak JeATeIbHOCTH [6].
UccrnenoBanme  mpobinemMbl  (GOPMHPOBAaHHUS  MPOSKTHOTO  MBIIIICHUS
OakanaBpOB-IAM3AHHEPOB SBISCTCS AaKTyalbHOW W HAXOJIWUTCS B aKTUBHOM
CTamuM  pa3BUTHA, Npu Ooiee  yrayOJeHHOM  W3YYCHHH  KOTOPOW,
OOHApPYXKUBAIOTCSI €IIe HE PACKPBITHIC MPOTHUBOPCUYHUS, KaK B OCHOBHBIX
MOJIOKEHUSAX TPaBUJI JAU3ANHEPCKON NEATENbHOCTH, TaK U B METOAMYECKUX
YCTaHOBKaX.

IIpobnema (GHopMUpPOBaHUS TPOCKTHOTO MBIIUICHHS MOXET OBITh
pelieHa TOJBKO C TOMOIIBIO CIEIHAIbHBIX METOJOB U 00pa3oBaTelIbHBIX
TEXHOJIOTHH, KOTOpPBIE MOTYT OCYIICCTBIATHCA HAa OCHOBE eIWHOU
WHPOPMAIMOHHOW 0a3bl NaHHBIX, CO3JIaHHOW 10 OCHOBHBIM HAIpPaBICHUSAM
podeCCHOHANBHON NEesITeIPHOCTH, U KOTOPhIE HEOOXOAUMO OOBCIUHHUTH B
eANHYI0, CTPYKTYPHO-COIEPKATEIHHYI0 MOJETs (OPMHPOBAHUS TPOEKTHOTO
MBIIUICHS.

TeopeTndeckold MW TMPaKTUYCCKOW 3HAYMMOCTBIO IaHHOW padOTHI
SIBIIIETCS. BO3MOXXHOCTh TPUMEHEHUS PE3yJbTaTOB HAIIUX HCCIEI0BaHUI
npoOIeMbl (POPMHUPOBAHHS MPOCSKTHOTO MBIIUICHHS OaKalaBpOB-IH3aMHEPOB
apXUTEKTypHOH Cpeasl Kak OCHOBHOTO 3JIeMEHTa MNpodecCHOHATBFHOrO
MBIIUIEHUS Ui pa3pabotkn YMK, pabounx mporpaMMm B y4eOHBIX MocoOuit
Mo JAWCUMIIMHAM, B COOTBEeTCTBUM ¢ TpeboBanusmu OI'OC BIIO, mo
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NIABOPATOPUSA «HAREXHOCTH
W JONTOBEYHOCTYU 3AHUN
U COOPYXXEHUI»

Moa WHCTHTYTa P ypbl # ©rb0Y BNO «MITY», 3aseaytowero kadenpoi
Crp 0 " ix gopor (CMuAR), nouenTa, kaua. vexw. Hayk Mepuaxosa Muxauna Gopucosuya
W AONTOBEYHOCTH AAHMIA H COOPYXENHHM».

HA OCHOBAHWM CBHOETENBCTBA 0 AONYCKE K ONPERENEHHOMY BHAY

WITH BHAAM PABOT, KOTOPBIE OKA3bIBAIOT B/IHSIHME HA BE3ONACHOCTb OBBEKTOB
KANKTANBHOT0 CTPOMTENBCTBA Ne0725.01-2011-7414002238-N-123
MPENOQABATENH K COTPYIHMKM WHCTHTYTA CTPOKTENLCTBA,

APXMTEKTYPbI H HCKYCCTBA ®I'EOY BMO «MITY»

BbINONHAKT CAEAYIOWMNE BHABI PABOT:

— IoaroToBKa cXeMbl NIAHUPOBOYHOR OPraHU3aLHK
3eMeNIbHOro y4acTka

— MoAroToBKa apXMTEKTYPHBIX PeIIEHN

— MoAroTOBXa KOHCTPYKTHBHbIX pelueHui

— MoAroToBKa CEEICHMI O BHYTPEHHEM WHXEHEPHOM 0GOPYAOBAHMM,
BHYTPEHHMUX CETAX HHKEHEPHO-TEXHUYECKOr0 06ecneyenns,
0 NEPeYHe HHXEHEPHO-TEXHHIECKHX MEPONPUATHH

— MoparoToBxa cBeAeHMil 0 HAPYXHBIX CETAX HH)XEHEepHO-
TEXHWYECKOro 06ecnedeHns, 0 NepeyHe NHKEeHePHO-TeXHUYECKHX MeponpHATHIA

— MoAroToBKa TeXHONOrM4ECKUX PELIBHNIA
— OGcnenosanmue CTROMTENbHBIX KOHCTRYKUMI 3RaHUH K COOPYKERM
— Opranu3aums NOArOTOBKM NPOEKTHON JOKYMEHTALUM,
NPHBNEKABMBIM 3aCTHOAILUKOM MNKA 33Ka34HKOM HA OCHOBAHWM J10r0BOPA

HOPHAKYECKUM NHLOM WNK MHAWBKHAYANbHLIM NPEeANPHHUMATENEM
(renepanbHbIM NPOEKTHPOBLYUKOM)

455000, Yennbunckas o6n., r Maruuroropcek,
np. Nexuna,38, ayn. 6308, +7 (3519) 29-85-23, 29-84-77
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