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YIK 76.03

BekoBueBa T. A

OTPAKEHUE CBETOBBIX S9KCIIEPYIMEHTOB
ITIABJIO ITIMKACCO B COBPEMEHHOM
KOMIIBIOTEPHOM JJM3AMHE

Wsyueno nanpasnernue meopuecmea Ilabno Iukacco, ces3aHHOe ¢ e20 c6emMo6bIMU
akcnepumenmamu. B cmamove paccmampusarmcs ucmopus noseneHus c6emosvlx
IKCNePUMEHINOB, MexXHON02UA CO30aHUS PPU3nalima u 0CHOBHbLE NPUEMbL UCNOTbL3O0-
8aHUS 0AHHBIX 3PPeKmos 8 cospeMeHHOL KoMnvromepHoti epaguke. Pasnoobpasue
CoB8peMeHHbIX HANPaseHull 6 KOMNvIOMepHoli paduke u epaduueckom dusatine onpe-
0enun0 aKmyanvHoCMy U 3HAYUMOCTb Meopemuteckoz0 000CHOBAHUS CO8PeMEHHO
meHOeHyuu ppusnatima (céemozpaduxu) 6 epapuueckom ousaiine 2019-2023 20008.
Opusnatim (momunozpagpus, céemozpapura, c6emonucy) — Mo UCKYCcCmeo Puco-
8aHUs céemom, 803HUKulee ewje 6 1935 200y. Ilosenenue ce200Hs 8 KOMNbIOMEPHOL
epauxe u epauueckom ousaiiHe PasnUUHbIX HANPABTIEHUTI, C6A3AHHBIX ¢ Ppusnaii-
MoM, N03607IUNI0 HAYAMb UCCIE008AHUE 0 NPUPOOe NOABTIEHUS OAHHBIX HANPABTIeHUl,
a Mmakie o 6IUTHUU U3BECHBIX TUMHOCMET HA PopMuposarue OAHHOT meHOeHUUU.
B uccnedosanuu paccmompervt ocHosHble npuemvt pabomut I1abno Iukacco co céemom
U UCNONIL308aHUE Pe3yNIbIamos 0aHHvLX sKcnepumenmos (Ppomoepaguii Iuxacco co
C6e1MosbIMU IKCHEPUMEHMAMUL) 8 HYPHANLHOIL pexnamHoti epaguke XX eexa. B cma-
move makie 6vlA671eHA CBA3b U 6IUAHUE OAHHBIX IKCNEPUMEHIN08 HA HOBble HOPMbL U
Hanpaenenus epagpuueckozo ousatina XXI eexa. dxcnepumenmoi co céemozpagpuxoil
8 cospemeHHOM epadureckom Ousatine usMeHUnU céoe PGopmooopasosarue, U3 Pusu-
4ecK020 COCMOAHUS Nepelioss 6 KomnviomepHovlil 6u0. IlocmumnpeccuoHu3m, aKmue-
Ho paseusaroujuiics 6 koHue XX, 6 Hauane XXI 6ex0s, ucnonv3yem amy mexHuxy 6
KOMNbIOMepHOM Ou3atiHe U 08YXMePHOM UCNOTIHEHUU, Y8005 3PUesisl 6 UHOe CTIOHHOe
27y6uHHOe NPOCMPAHCINBO UHMEPHEMA U c030a6as KOMNbIOMEPHYI0 2PAPUKy U HOBbLe
pexnamtvle epaduueckue U300paxeHus.

Llenv uccnedosanus — eviseneHue U 060CHOBAHUE CEA3U C6EMNOBbIX IKCNEPUMEHIMOB
IIa6no IMTukacco u cospemerH020 2pagduueckozo Ou3atina.

IIpu ananuse ucmouHUK0601 6a3vl ObLIU UCNONL306AHVL MeopemuUecKue U IMNU-
puveckue memoovl Ucced08aHUSA: AHANUS UCMOPUHECKO20 U TI02UYECK020; MeMOo0 aHa-
7102uti; Memoo ucmopusma (eezene6cKkuil 3aKoH 0 HepaABHOMEPHOCU PA3BUMUS 6U006
UCKYCCMBa 6 Kan0y10 KOHKPEMHY0 UCTOPUHECKYI0 SNO0XY); MUNON02UHeCKU-CUCTIEM-
Hblll, NO380/IAIOULUTI YEUOeMb CO8PeMeHHbLE MeHOeHUUU C HOBOL MOYKU 3peHUs, 000-
3HAYUB 2PAHU CONPUKOCHOBEHUS NPOULTIO20 U HACIOAULE20, NOKA3AMb creyuduyeckue
0Cc06eHHOCMU 63AUMOCBA3U U CUHINE3A UCKYCCMBA 0MOeIbHbIX NePuo0os.

Kniouesvie cnosa: ceemosvie sgppexmut, Ilabno Iukacco, ceemoepaguxa, Ppus-
naiim, KoMnvIomepHoIli OU3ATIH.

Vekovtseva T.A.
REFLECTION OF PABLO PICASSO’S LIGHT
EXPERIMENTS IN MODERN COMPUTER GRAPHICS

The article examines the direction of Pablo Picasso’s creativity associated with his light
experiments. The article discusses the history of the light experiments appearance, the
technology of creating a frizlight and the main uses of these effects in modern computer
graphics. The modern trends variety in computer graphics and graphic design has
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determined the relevance and significance of the frizlight (light graphics) modern trend
theoretical justification in graphic design 2019-2023. The various trends appearance
today in computer graphics and graphic design related to frizlight has allowed us to begin
research on the nature of these trends appearance, as well as on the famous personalities
on this trend formation. The article discusses the main Pablo Picassos work techniques
with light and the use of these experiments results (photographs of Picasso with light
experiments) in the magazine advertising graphics of the XX century. The article also
reveals the connection and influence of these experiments on graphic design new forms
in the XXI century.

The study purpose is to identify and substantiate the connection between Pablo
Picasso’s light experiments and modern graphic design.

In the source base analysis, theoretical and empirical research methods were used:
historical and logical analysis; analogies method; historicism method (Hegel's law on
the uneven art forms development in each specific historical epoch); typologically-
systematic, allowing to see modern trends from a new point of view, identifying the edges
of contact between the past and the present, to show specific art separate periods features
interrelationships and synthesis.

Keywords: lighting effects, Pablo Picasso, light graphics, frizlight, computer graphics.

CoBpeMeHHas KOMIIbIOTepHasA rpaduka u
rpaduyecKnit Au3aiiH YAUB/SAIOT pasHOOOpasn-
eM GOpM ¥ TeXHUK Iofa4n rpadyieckoro Mare-
puaina. B coBpeMeHHOM LMpPOBOM MUpPE MOXKHO
YBUJZIETb TO, YTO Ka3a/J0Ch HEBO3MOXKHBIM ellje
HefiaBHO. KoMITbIOTepHBIE BO3MO>XKHOCTH I1O3BO-
JIAI0T AM3aiiHepaM CO3[aBaTb 1M MOJAEIMPOBATh
HOBbIE ITPOCTPAHCTBA 1 C/IOXHBIE Tpadudecke
00BEKTBI, CO3/IaBaTh CBOM IpaduuecKye MUPHI 1
COBpEMEHHble OPHAMEHTAJIbHblEe CTPYKTYPHBIE
00BEKTBI, IPOEKTUPOBATh CBOM TIpaduyuecKue
o6passl ¢ 3D-eddexkToM MMM HEOHOBBIM CBeve-
HUeM. B 3aBUCHMOCTM OT METONOB M IPUEMOB
cospanys rpaduaeckoit MHGOpPMALIMY BBIJE/IAIOT
pacTpoOBbIe, BEKTOPHBIE, PpaKTalbHble U TPEX-
MepHble (3D) kommnbloTepHbIe MOfient rpadude-
ckux m3obpaxennit [1]. B coBpemenHOM Mupe
VIMEHHO KOMIIbIOTepHas rpaduka Io3BoAeT J0-
HeCTH 0 3pUTesi Hanubojiee sipKuii, ICHBI 1 110-
HATHBII 00pas3, MICIIO/Ib3ys pas/IyHble TeXHNUKN.
OIHAaKO CTOMT 3aMETUTb, YTO KOMIIBIOTEPHas
rpadyka BOSHMK/IA KaK OJHO U3 HaIllpaB/IeHMUI
VICKYCCTBa IIOCTMOfiepHU3Ma. IlocTMopepHu3M
- ILIMPOKOe KYIbTYPHOE TEYeHNue, M3MEeHUB-
Iee MMPOBOCIPUATHUE JIOfiEll, VICIO/Ib3yolee
VICKYCCTBO MAacCCOBOJI KY/IBTYPbl, KaK 9/IeMEHT
UTpBl, TpeobpasoBanusa u TpaHchopmanuu. B
COBPEMEHHYIO 310Xy IIOCTMOJIEPHI3Ma BO3MOXK-
HbI TI00bIe COYeTaHMA U CIUAHMA: OT IPOCTON
Urpsl B GOPMBI IO COENVHEHNA CBETa U TEHM.
CrrenmpuKoii IOCTMOAEPHNUCTCKOTO MCKYCCTBA
ABJIAETCA CBA3b C HEK/IACCUYECKONM TPAKTOBKOM
K/TaCCUYEeCKOl TPafMIuY, a MMeHHO: (opmoii,
MeTO/JaMIl PMCOBAHNA, MHCTPYMEHTaMU, KaKUM
U sBIsAeTCsT KommbioTep [3,4,5]. VIMeHHO KOM-
IBIOTEP CETONHS IPEACTaBIIACT COOO0Il CPEACTBO
CO3JJaHNA HOBBIX NIPOM3BEMIEHNUIT MCKYCCTBA, VIC-

HOJIb3Ys TEXHIYECKIe Y IIPOTPaMMHbIe CPEICTBA
IUIsL MOJeNMpPOBaHMs HOBBIX GopM M 06pasos
[2]. OpgHako a1 HOHMMAHMS CHEMPUKY TTOSB-
JIeHVisI HOBBIX IpaduyecKyx mpueMoB GpopMupo-
BaHMA BU3Ya/IbHOI MHTEPHET-CPefibl HeOOXOmM-
MO IIpPOAaHAIN3MPOBATh MOHATUA 3PUTETHHOTO
BOCIPYATUA M OCHOB (POPMUPOBAHMA TEXHMU-
YeCKUX XOJIOB, TBOPYECKUX IIPUEMOB U CPECTB
CO3JJaHNUA XY 0KECTBEHHOIO 00pa3a B KOMIIbIO-
TepHOII rpaduke.

3puTenbHOE BOCHPUATHE B TPaKTOBKe P.
ApHxeliMa — aKTUBHBIN, AMHAMMUYECKUI IIpO-
necc [6]. 3peHme He MOXeT OBITb M3MEPEHO
OIpefie/IeHHBIX eAVHUIAX, OHO AVHAMUYHO U
5MOLIOHAIbHO, OHO CBSI3aHO C HAIIVMMU YyB-
CTBAaMM ¥ OMLIYILIEHVMAMY, HAIIUM AYLIEBHBIM U
BPEMEHHDBIM COCTOAHMEM. Bocnpuarne nuHen-
HBIX O00BEKTOB (rpaduky) M3HAYa/NIbHO ObBUIO
craTuyHbIM. JI106as nuHeiiHas rpaduka obma-
flaeT O4epTaHMeM, KaK OJHOI M3 CYIeCTBEeH-
HBIX XapaKTePUCTUK OObEeKTa, yIaBlIuBaeMas I
OCO3HaBaeMas 4eJI0BeYeCKMM I71a30M. [paHuIIbI
IUVIOCKOTO JBYXMEPHOTO IPOCTPAHCTBA OJIHO-
MEpHBI, ¥ JIMHUM B HEM TaKXe OJHOMEPHBI U
IIOCKYU. VIMEHHO OuYepTaHUAMM, AVHAMUYHBI-
MU MHMAMK nonb3oBancs ITabno Ilmkacco B
cBOUX rpadmyecknx paboTax M IBITAICA MPU-
BECTH UX B IPOCTPAHCTBO. Ero skcrepyMeHTHI
C CBETOBBIM JIY4OM HAIpaBJ/IeHbl KaK pa3 Ha BbI-
XOJI 3a TPAHUIIBI JIMCTA, BHIXOJ 13 IBYXMEPHOTO
IIPOCTPAHCTBA B TpexMmepHoe. CBETOBOI y4 B
JIAaHHOM CJTy4ae — CIy4aifHOCTb, IIpeBpallaolia-
saca B MeTo], (crioco6) cosmaHusd NUHAMUYHON
>KMBOJ IIPOCTPAHCTBEHHON JIVTHUNL.

B ¢otonuckycctBe mnpuém cerorpapuku
BIIEpBbIe Mcnonb3oan M. Pait, cosgaBmmii B
1935 ropy mpy moMoIIM CBeTOrpadyKy CEpUIo
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«Kocmmueckoe mmcbmo». OfHAKO, KaK yKasbl-
BAIOT /IUTEepaTypHble UCTOUHUKY [7 — 11] obpa-
IeHne K cBeToBBIM addekram ITabmo IMnkac-
co 6bUIO0 Hecny4aHbIM. CBeT B ITOBCEJHEBHOII
JKVIBHU CITY)KUT MHMKATOPOM IIPOCTPAHCTBA.
[To HeMy MBI MOXXeM CYAMTb O IIPOCTPAHCTBE
u ¢popme, 06 o6beMe u pakType 06bekToB. Ho
CBET PEIKO BOCIPMHMMAETCS KaK BU3Ya/IbHBII
¢deHoMeH. Byayun skcrepuMeHTaTOpOM, VIMeH-
HO cBeT npusriek BHUMaHue ITa6no Ilmxacco.
Kax moxaspiBaeT UCTOpUsA, MHTEPEC K CBETOBOM
uckyccTBy y ITabmo Ilukacco BO3HUK, KOTZa K
HeMy obparuica usecTHbi pororpad I. Mumm
[12]. OH npeyIoXua Xy[OXKHUKY VIHTePeCHBII
(bOTOIPOEKT IO CheMKe BUPTYaIbHbIX 00pa3sos,
koropsle [Tabmo 6ymeT pucoBarh B BO3ayXe CBe-
ToM (poHapukom), a oH (Ppororpad) cHUMATB.
dororpad, yxe onpoOOBaBLINIT JAHHBI MIPK-
eM, TPUKpPENI UCTOYHUKYU CBeTa K KOHbKaM
usBecTHOI urypuctku Kapon JIuHH u cHAN
VHTepecHy1 ceputo QoTorpadmit co CBeTOBBI-
MU sddeKkTaMn OT ABVDKeHMA UIypUCTKHU. B
pesynbTarte Ha ¢ororpaduy NOABUINCDH CIIEMBL,
TIOfiBellIeHHbIE B BO3[yXe. [lJaHHOe HallpaB/leHne
dororpaduueckoro MCKyccTBa ObIIO Ha3BaHO
«pUICOBaHME B IIPOCTPAHCTBe». llomydeHHbIE
¢dororpapum 3amHTEpeCOBaMM XYAOKHUKA M
TIO3BOJIV/IM BIIOC/IEACTBUM CO3JATh PN MIITIO-
crpaumii gns xypHana LIFE. B 1970-m ropy L.
Munu BbimycTun kHury «TpeTbe msmepeHme
I[Inkacco», B KoTopyio Bourm ¢gororpadum or-
HEHHBIX (PUTyp, KOTOpBIe pUCyeT 3HAMEHUTBII
xynoxxHuK [12]. ITosxe ITa6mo ITukacco mpooy-
eT pMCOBAaTh CBETOM B CBOEIl MaHepe, Co3/laBasd
00pa3bl KEHTaBPOB, >KEHIIVH, 1IBETOB B Base I
ObikoB (puc.l). Tak 3HAMEHUTHI XYZOKHUK
CTaJI OCHOBaTe/leM HampasjieHusa «PpusmanT».

CsetoBble akcrepuMeHTbl [Tabno Ilmkacco
MHTEPEeCHDbI He TOJIbKO CBOVMM pe3y/lIbTaToM, HO
VI CBOEII CTIMTHOCTBIO — >KUBOI 3P eKT IBIKe-
HUA B 3aCTBIBIINI MOMeHT BpeMeHn. PoTorpa-
¢bum c camum aBTOpoM 1 ero paboramu (puc. 2),
3alevyaT/IeBIIMMI OffH MUT CO3JaHUA CBETO-
BOJ1 KapTUHBI Ha (POHE «BEYHOI KOMHATBI» - 3TO
TOXE CBOEro pOfia IPOM3BEfleHM JICKYCCTBA.
3mech mo cinoBaM P. Apuxerima [6] HOBBIIT 06pa3
BCTYTAeT B KOHTAKT CO CTIeflaMy, OCTABIIVMICS
B ITaMATY 4YeJIOBeKa OT TeX 00pas3oB, KOTOpbIE
BOCIPUMHUMAINCD UM B IIpooM. OIIBIT HacTo-
SIeT0 MOMEHTA HVKOTZIAa He ObIBaeT M30/IMpO-
BaHHBIM. JTO HanbosIee MOCIeHIIT VI HelaBHUI
cpeny 6€CKOHEYHOrO 41C/Ia YYBCTBEHHBIX OIIBbI-
TOB, KOTOPbIe BCTPEYa/INCh Ha >KN3HEHHOM Iy TU
JesoBeKa. Takme oTmedaTky popM B3auMopeli-
CTBYIOT APYT C [PYTOM, BV HAa COBPEMEHHbIE
XyHO>KeCTBeHHbIe 00pa3bl 1 HallpaB/IeHNs B CO-
BPEMEHHOM MCKYCCTBE IO IIPUHIUITY HOf00u.
HoBbIM cpencTBaM 1 06pasaM B COBpeMEHHOM
VICKYCCTBE U AM3aliHe He M30e>KaTb 9TOTO B/INsA-
Hys1. O6pasbl ACHO CBOOORHOIL >KMBOT GOPMBI,
IPOCTPAHCTBEHHO NMHNM, IIPOPHIBAIOLIEIICS B
TeMHOTe, AB/IAI0TCS JOCTATOYHO CU/IbHBIMIL.

CoBpeMeHHBbIII AM3aliH, KaK BUJ IPOEKTHOI!
mesitenpHOCTHU [14, 15, 16, 17, 18], HampaBeH-
HBIl Ha CO3JJaHle HOBBIX KPEeaTUBHBIX IIPOJYyK-
TOB, AaKTMBHO JCIIO/Ib3yeT 9KCIePUMEHTBHI I XY-
HO>KeCTBEHHbIE IIpMeMbl MCTOPUYECKUX 3IIO0X:
KJIacCUIIVI3Ma, TOTUKM, aBaHTapja, IOCTMOZEp-
HM3Ma, Xaii-Teka u fip. OfHOI U3 aKTUBHO pas-
BMBAIOIINXCA BETBEIl AM3aliHa CeTONHS SABJIACT-
cs1 rpadmaecknit fusaitH. [paduyeckuit nusaitn
- 3TO PAa3HOBUAHOCTb KOMMYHUKAI[VIOHHOTO
IM3aiiHa, offHa U3 GOpPM NMPUKIAfHON TpaduKy,
UCIIONIb3YIOIIasi CPeACTBA BU3Ya/IbHON KOMMY-

Puc. 1. ITa6so ITuxacco pucyer Basy ¢ 1BeTaMu

Puc. 2. ITabno ITukacco B cBo€iT KOMHATe CO CBETOBBIMIA
9KCIIepYMEHTaMNU
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HYIKaIlMJ ¥l MHCTPYMEHTBI PUCOBAHNA, TUPAXKI-
pOBaHU, IeYaTy, MOCTIEYaTHBIX TEXHOIOTUIT C
11e/IbI0 CO3JjaHMs (IIPOEKTUPOBAHNS) HOBOI BU-
3yajIbHOII Ccpefbl U ee 00beKTOB. COBpeMeHHBII
rpaduecKuit U3aiiH UCIIONb3YeT JIs BBIpaKe-
HIISI CBOMX WJieil 0Opasbl-aHaIoTyM, N300pasKe-
HVS, 1IBeT, WpUQTHI, BUJE0, Ipeobpasys JaH-
Hble CPeICTBA B HOBbIe GOPMATHI. DTO IO3BOJA-
eT MIMEHHO rpayecKoMy AM3ailHy HO-HOBOMY
paccMaTpuBaTh U UCIONIb30BaTh ICTOPUYECKIE
IIpUeMBI ¥ OTIBITBI, IIPeBpallasi X B MHHOBALIUN
B HOBOI MYNbTUMEIUIIHON cpepe. Vimenno sTa
MY/IbTYMeNITHAs cpefia M cPOpMMUPOBaIa HO-
BOE€ IOHATME — KOMIIBIOTEPHBI Au3aitH. Kom-
IBIOTEPHBIN [U3aliH ¥ TpaduyecKmii AM3aiH
ABJIAIOTCS CXOXKVMMU OTPACTISIMU JeATeIbHOCTH.
Kax moxasplBaeT aHaaM3 JUTEPATYpPbI, TOYHO-
TO OIpefie/IeHNsI KOMIIBIOTEPHOTO AM3aiiHa HeT.
Tak B yye6HOM moco6un B. Pynre, B. Cenbkos-
ckoro «OCHOBBI TeOpUM ¥ METOJIOTIOTUY AM3aii-
Ha» [13] ykas3bIBaeTCsi MeCTO KOMIIBIOTEPHOTO
OV3aiiHa cpely JPYIMX BUAOB AM3aiiHa: «Kom-
IBIOTEPHBIN V3alH NepeXofnuT U3 chepbl Mpu-
K/TaJJTHOTO COCTOSIHUA, OOCTY>KMBAIOILETO paHee
CTIO>KMBIINECS BUJBI JU3ANTHEPCKOTO MPOEKTH-
POBaHUA B CAMOCTOSTE/IbHBI BUJ] TBOPYECTBA,
BK/IIOYAIOLINIT B ce0s1 HalpaB/IeHNe, CBA3aHHOE
¢ Tak HaspiBaeMbiMut Web-site B untepuere. Ilo-
CTpoeHue rpapuyueckux M300paKeHUIt, Bceil
cHCTeMBI MHGOPMALVM B 3TON CETHU OIpefens-
eTCSl CBOVIMU, JOBOJIBHO >KeCTKVMM IIpaBUIa-
My». OTHAKO, TOHATHE KOMIIBIOTEPHOTO JM3ali-
Ha CerOJ{H: VICTIONIb3YETCs C LIeTIbI0 OIpeie/IeHNs
He TOJIbKO TeXHMK ¥V MHCTPYMEHTOB CO3JaHNsA
IN3aiH-00BEKTOB (KOMIIBIOTEpa ¥ KOMIIBIO-
TepPHBIX I'papuyecKux IPOrpaMm), HO ¥ C lie-
JIbI0 YTOYHEHMSI HOBBIX O0OBEKTOB — BeO-CailTHl,
KOMIIbIOTepHasi rpaduka, AM3ailH HOBBIX MeINa,
JIEIVIHTY, 97IEKTPOHHBbIE M3JAHUA U MHOTOE
npyroe [19, 20, 21, 22, 23]. VIMeHHO KOMIIbIOTEP-
Has TpaduKa CerogHs MOXKET aKTVBHO UCIIONb-
30BaTh HOBBIE BU3ya/IbHble 9 (EKThI ¥ MHCTPY-
MEHTBI, UMUTUPYS Psij| peanbHbIX 9¢(eKkToB 13
OKpY)Kalolllero Hac IpeaMeTHoro mmupa. OHa
IIepEeBOJIUT 3PUTE/IA B MHO, HepealbHbIl MUP,
a 37leCb XOpOLIN JII00ble CPeCTBa — Telep-pe-
a/u3M, OXKMBJIEHVE, CBETOBbIe 9PPEeKTh U T.J.
K takum saddexram orHOCUTCS U PpusnaiiT, B
TEXHIUKe KOTOPOJl CO3/jaBasl CBOU CBETOBBIE pa-
6otsI [Tabno IInkacco.

®pusnaiT - 3TO YAUBUTEIbHOE MCKYCCTBO
3acThIBIIEro cBeTa Ha ¢ortorpapum. Bropoe
HasBaHMe QpusaiiTa — MoMUHOrpadus, CBETO-
rpaduKka, cBeTomuch, nairrpadpdurn. Bee atn
TEXHUKM OOBeNMHEeHbl 0C000i1 TEeXHOIOTMEN
— pucoBanueM csetoM. Ppusnaiitep (MOMMUHO-
rpad) «pucyer» MCTOYHUMKOM cBeTa (doHapu-
KOM, 3KPaHOM MOOWIBHOTO TenedoHa, 3aXM-
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TaJIKOM U T.J.) KAPTUHBI, KOTOpble PUKCUPYIOT-
cs1 TonbKo Ha ¢otorpadun. Ho u, B oTmmane ot
o6br9HOrO rpadduT, «cBeTOBOE rpadPuUTI» He
BPEAUT HIU 3[0POBbBIO, HU OKPY>XKAIleil cperie
[24, 25]. OpHako, eciu i HacTosAllero Gpus-
mariTa Hy)XeH (OToaMNapaT, yCTAHOBIEHHBIIT HA
IITAaTBE, TO B rpauIecKoM AM3aiiHe U COBpe-
MEHHOM MeJjya-/iu3aiiHe 3T0 COBEPLIEHHO JINIII-
Hee. CoBpeMeHHbIe [V3alfHEPBl MCIIONb3YIOT
JIAIIB CTielManbHble QUIBTPHI B KOMIIBIOTEPHOI
IporpaMme [jisi CO3JaHUsI HYXXHOro 3¢dex-
ta. Takoe HampaB/eHye SBJISIETCS HMOIY/ISIPHOM
TeH/IeHIVell pa3BUTHs rpadudecKkoro gusarHa
B 2019-2023 ropmax (puc. 3).
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Puc. 3. HeoHOBBIIT IpUQT 13 KOMIBIOTEPHOI rpaduKu

PasButne JVIHTepHeTa ¥ KOMIIBIOTEPHOII
rpaduky MOBMMAIN Ha (OPMUPOBAHUE HOBO-
ro BMJa BU3Ya/lbHOro McKyccTBa Her-apra. K
Het-apTy OTHOCAT HOBBINI BUJ] UCKYCCTBA, UC-
nonb3yomuiicst K cetu VIHTepHet. Ero mccre-
posatern B Poccum, O. Jlanuna, A. Hlynprun
CUNTAIOT, 4TO CyTh HeT-apTa cBOAUTCA K CO3/ja-
HIIO0 KOMMYHMKAI[VIOHHBIX 11 KPEaTUBHBIX IIPO-
cTpancTB B CeT, NMPefoCTaB/IAIIINX HOTHYIO
CBOOOMY CceTeBOro ObITUA BCeM >KeaoumuM [2].
VIMeHHO HeT-apT, Kak GopMa IPOSABIEHNA I10-
CTMOJZIepHU3Ma B CeTeBOM (popMare, UCIIONIb3yeT
KOMIIBIOTEPHYIO IpaduKy 1 9pPeKT HeOHOBOII
BbIBeCKN. E/n paHbllle HEOHOBBIE BBIBECKU JIC-
IIO/Tb30BA/IVICh B TPAANI[MIOHHON IIPOMBIIIIEH-
HOCTU M M3TOTaB/IMBAJIUCh C MCIIO/Ib30BaHUEM
TEXHOJIOTUII Ta30Pa3pANHBIX CBETAIINXCA TPY-
00K, TO CerofiHsA IpooOpas TaKUX HEOHOBBIX
TPyOOK aKTMBHO MCIIONIb3YeTCsS B KOMIIbIOTEp-
HOII rpadVKe MHTEpHET IPOCTPAHCTB, CO3/IaBas
obpas 6yayuiero, TpaHCHOPMUPYIO ¥ BUSOU3-
MeHAS JIByXMepHOe IPOCTPAHCTBO MHTEPHETA,
yIIyOJIsis1 €r0, iefiasi TPEXMEPHBIM 1 0O'beMHBIM.
MckyccTBO cBeTa KMBET HeJoIro, MMeHHo Ila-
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610 TInkacco ofHMM U3 IEPBBIX OCTAHOBWUI 9TO
MTHOBeHIe, IpeoOpasuB B XyHZO>KeCTBEHHBDII
BIJI, CIe/IaB €ro rpadu4ecKyM TMCTOM 1 1aB eMY
BTOPYIO PeKITaMHO-TPadU4ecKyIo K/13Hb.
3aknroueHne

®pusnaiit  (momyHorpadus, cBerorpadu-
Ka, CBETONNCb) — 9TO MUCKYCCTBO PUCOBAHUA
CBETOM, BO3HMKIIee eme B 1935 roamy. ITa6mo
[Tuxacco (MCIIaHCKMIT XYOOKHUK, TpaduK, AM-
3ajlHep, CKY/IbIITOP, KEPAMUCT) OB OHUM 13
IEePBBIX IKCIIEPUMEHTATOPOB, PabOTABIINX C
npueMoM jroMyuHorpagmeit. Ilukacco ysHan
0 TAaKOM CIOCOOe PMCOBAaHMUA OT CBOErO Jipyra
¢dororpada I. Munu, KOTopbIll pacckazan eMy
0 TOM, KaK IPUKPeIULA/T MajieHbKue (GOHAPUKM
Ha OOTMHKM KOHBKOOEXIIeB, 61arofaps 4eMy Ha

¢$oTO 1mOMTyYana cBeTOBbIE MOTOCHI 3aCTBIBIINE B
Bo3pyxe. B auBape 1949 rony B )xypHane «LIFE»
BBIIIENT PeNOPTaX ¢ pabotamu [Inkacco B cTume
¢pusnaiit. CerofHsa Takas TeXHUKA HUKOTO He
yaunser. OgHAKO B COBpeMeHHOM rpadude-
CKOM JIM3ajiHe OHa M3MeHMIa cBoe opMoobpa-
30BaHIe, 13 PU3MUECKOTO COCTOSHIS TIePeiifis B
KOMIIbIOTepHBIN Buf. I[locTuMIpeccnonnsm, ak-
TUBHO pasBuBaroluiica B KoHle XX, B Havaje
XXI BEKOB, UCIIONb3YET 3Ty TEXHUKY B KOMIIbIO-
TE€PHOM JIByXM€PHOM UCIIOIHEHUH, YBOAS 3pu-
Te/Is B MHOE CJIOXKHOE ITTyOMHHOE IIPOCTPAHCTBO
VIHTEPHeTa 1 CO3/laBasi KOMIIBIOTEPHYIO rpadu-
Ky ¥ HOBBIe peK/aMHble rpaduyeckue nsobpa-
>KEeHMS C UCII0/Ib30BaHMeEM JaHHOTO IIpueMa Uan
ero UMMuTAaIuei.

JInteparypa

1. Apka6aes, [I. A. KommnbiotepHas rpaduka u cdepsl ee npumenenns / [I. A. Apkabaes,
A. C. MoxoBa. — Texcr : HenocpencTBeHHbI // Monopoit yuensiit. — 2020. — Ne 4 (C.294).
URL: https://moluch.ru/archive/294/66793/ (nara obpaujenns: 17.07.2023).

2. Typmion, JI. H. KomnblorepHas rpaguka — nckyccrso nocrmopepuusma / JI. H. Typ-
moH. — TekcT : HermocpeacTBeHHbIN // Monogoit yyensiit. — 2010. — Ne 12 (C.23). - T. 2.
URL: https://moluch.ru/archive/23/2418/ (gara obpamienus: 17.07.2023).

3. MaunbkoBckas, H. B. 9cretnka noctmonepunsma. — CII6.: Anereitst, 2000 r. — 347 c. -
(cepms «Galliciniumy»).

4. 3aroncknii, [I.B. MozxepHu3s M 1 ocTMOfiepHI3M : MbIc/u 06 M3BEYHOM KOJIOBpallie-
HIU U3AIIHBIX U HEU3ALIHBIX UCKycCTB — XapbkoB: Pomno ; M. : OO O «M3parenbcTBo
ACT», 2000. — 256 c. — (KumxHnas cepust «Mactepar).

5. Anpepcos II. Victoku noctmopepHa / mep. ¢ aHII. A. AnimonioHoBa 1o pen. M. Masr-
koro.: Tepputopus 6ymyuero — Mocksa, 2011. - 248 c.

6. Pymonbd Apnxeitm VickyccTBO M BU3yanbHOe BocmpusAtue — VsparenbctBo «IIpo-
rpecc» — M.: 1974. - 324 c.

7. ITa6mo ITukacco. «100 yesoBeK, KOTOpble M3MEHUIN XOf] UCTOpUI» ExxeHenennbHOE U3-
marne POCCHA Uspn- Bo OO0 «[le AroctuHn», — Bormyck Ne29 2008.

8. Marina Picasso. Picasso My Grandfather, 2001. - 128 c.

9. ITa6mo Iukacco 1881-1973, TOM 42 «ITa6mo ITukacco», VzgarenbctBo «Inpext-Me-
mma», 2010. — 420 c.

10. Ponanpp II. Ilukacco. - n3 cepun « KusHb 3aMedaTeNIbHbIX /Mofiei» - M., 1999. — 280 c.
11. Bupman XX: IIukacco. Ipaduueckas 6mnorpadus — VI3-Bo ManH, ViBanos u @epbep,
2019. - 164 c.

12. CseroBble skcnepuMenTsl [Tabmo ITukacco - https://www.photo-news.net/2016/10/
picasso.html (gara o6pamjenns 15.05.2023)

13. Pynre B.®., CenbkoBckuit B.B. OcHOBBI Teopuy 1 METORONIOIMN Au3aiiHa. Y4eOHOe
mocobue — M.:M3-IIpecc, 2003. - 252 c.

14. Boponos, H.B. Poccuiickuit gmusaiin. O4epkyu MCTOpUM OTEYECTBEHHOTO JM3aiiHA.
Tom 1. - M.: «Coro3 Insaitnepos Poccum», 2001. — 423 c.

15. Hasapos, 0.B. IToctcoBetckuit ausain (1987-2000). ITpo6meMsl, TeHaeHINHN, TIE€P-
CIIEKTUBDI, PETYIOHA/IbHbIE ocobenHoctu. - M.: «Corw3s Husaitnepos Poccum», 2002. — 415 c.
16. Cepos, C.J. Crwib B rpadudeckoM amsaiiHe. 60-80-e rogpl. — Mocksa, 1991. - 116 c.
17. Cupopuna, E.B. CkBO3b Becb JBafiLlaThlil BeK. Xy[J0XKeCTBEHHbIE Y IPOEKTHbIE KOH-
LENIMM PYCCKOTo aBaHrapga. — Mocksa, 1994. - 373 c.

18. CoxonbHukoBa, H. M. VcTopusa nam3aiiHa: y4eOHMK /1A UCIIONb30BAHNUA B Y4eOHOM
mpolrecce 06pa3soBaTe/IbHBIX YUPEXICHWII, peaju3yolNX IPOrpaMMbl CPeHEro Ipo-
deccroHampHOrO 06pazoBaHMs 10 CrenyaabHoCcTH «[Iusait (o orpacisam)» / H. M. Co-
KONbHMKOBA, E. B. CokonbHUKOBA. - 3-e U3, cTep. — MockBa.: Akagemus, 2020. — 239 c.

APXUTEKTYPA, TPAJJIOCTPOUTE/IbCTBO M JJM3AVIH Ne 37 2023



TEOPUA M UCTOPHSA APXUTEKTYPBI, TPAJJOCTPOUTE/IPCTBA M JIU3ANHA

19. Yepuesuy, E.B. f3bik rpadmyeckoro ausaiina: Marepuanabsl K METOAMKE XyOXKe-
CTBEHHOTO KOHCTpyupoBaHus. — Mocksa, BHUMTD, 1975. — 437 c.

20. Muxaitnos, C. M.Vcropus gusaitHa : Kpat. Kypc : [yue6. moco6bue] / C. Muxaiinos,
A. Muxaiinosa. - Mocksa : Cows [lusaiinepos Poccun, 2004 (Vomkap-Ona : TYIT PM3
MIIUK). - 286,

21. Paul Rand: A Designer’s Art - Yale University Press, 2000. — 123 p.

22. Looking Closer: Bk. 4: Critical Writings on Graphic Design — Allworth Press, 2002. —
291 p.

23. bpunrxepcr, P. Elements of Typographic Style - 2004. - 268 c.

24. Tpacduueckuit gusaiin. CoBpeMeHHbIe KOHIenuu: y4e6. mocobue s Bysos / E. O.
ITaBnoBckas [u gp.]; oTB. pen. E. 3. IlaBnosckas. — 2-e usg., nepepab. u gom. — M.: IOpaitr,
2018.-183c.

25. IIudposble TexHONMOTUY B A3aiiHe. VcTopus, Teopus, IpaKTUKa: Y4eOHVK ¥ IIPaKTu-
KyM i1 By3oB / A. H. JlaBpentbes [u fip.] ; mop pen. A. H. JlaBpeHTbeBa. — 2-€ U3, UCHIP.
u gor. — M.: IOpaiit, 2019. - 208 c.

References

1. Arkabaev, D. A. Computer graphics and its applications / D. A. Ar-kabaev, A. S.
Mokhova. — Text: direct // Young scientist. - 2020. - No. 4 (p. 294). URL: https://moluch.ru/
archive/294/66793/ (date of access: 07/17/2023).

2. Turlyun, L. N. Computer graphics - the art of postmodernism / L. N. Turlyun. -
Text: direct // Young scientist. - 2010. - No. 12 (p. 23). - V. 2. URL: https://moluch.ru/
archive/23/2418/ (date of access: 07/17/2023).

3. Mankovskaya, N. B. Aesthetics of postmodernisma. — St. Petersburg: Aleteyya, 2000 -
347 p. - (series “Gallicinium”).

4. Zatonsky, D.V. Modernism and postmodernism: Thoughts on the eternal rotation of the
fine and non-fine arts — Kharkiv: Folio; M. : OO O “Publishing house ACT”, 2000. - 256
p. - (Book series “Masters”).

5. Anderson P. The origins of postmodern / per. from English. A. Appolonov, ed. M.
Mayatsky.: The territory of the future -Moscow, 2011. -248 p.

6. Rudolf Arnheim Art and visual perception - Progress Publishing House -M .: 1974.
~324p.

7. Pablo Picasso. “100 people who changed the course of history” Weekly publication
RUSSIA Publishing house of De Agostini LLC, Issue No. 29, 2008. - 120 p.

8. Marina Picasso Picasso My Grandfather, 2001. -128 p.

9. Pablo Picasso 1881-1973, VOLUME 42 “Pablo Picasso”, Direct-Media Publishing House,
2010. -420 p.

10. Ronald P. Picasso. - from the series “Life of Remarkable People” - M., 1999. -280 p.
11. Birman J: Picasso. Graphic biography - Iz-vo Mann, Ivanov and Ferber, 2019. -164 p.
12. Light experiments by Pablo Picasso -https://www.photo-news.net/2016/10/picasso.
html (Accessed 05/15/2023)

13. Runge V.E, Senkovskii V.V. Fundamentals of the theory and methodology of design.
Textbook — M.: MZ-Press, 2003. - 252 p.

14. Voronov, N.V. Russian design. Essays on the history of domestic design. Volume 1. —
M.: “Union of Designers of Russia’, 2001. — 423 p.

15. Nazarov Yu.V. Post-Soviet design (1987-2000). Problems, trends, prospects, regional
features. - M .: “Union of Designers of Russia’, 2002. - 415 p.

16. Serov, S.I. Style in graphic design. 60-80s. - Moscow, 1991. - 116 p.

17. Sidorina E.V. throughout the twentieth century. Artistic and design concepts of the
Russian avant-garde. - Moscow, 1994. - 373 p.

18. Sokolnikova, N. M. History of design: a textbook for use in the educational process of
educational institutions implementing programs of secondary vocational education in the
specialty “Design (by industry)” / N. M. Sokolnikova, E. V. Sokolnikova. - 3rd ed., erased.
- Moscow.: Academy, 2020. - 239 p.

19. Chernevich, E.V. The language of graphic design: Materials for the method of artistic
design. — Moscow, VNIITE, 1975. - 437 p.

20. Mikhailov, S. M. History of design: brief. course: [proc. allowance] / S. Mikhaylov, A.

APXUTEKTYPA, TPAJJIOCTPOUTE/IbCTBO M JJM3AVIH Ne 37 2023



TEOPUA M UCTOPHSA APXUTEKTYPBI, TPAJJOCTPOUTE/IPCTBA M JIU3ANHA

Mikhailova. - Moscow: Union of Designers of Russia, 2004 (Yoshkar-Ola: State Unitary
Enterprise RME MPIK). - 286,

21. Paul Rand: A Designer’s Art — Yale University Press, 2000. — 123 rubles.

22. Looking Closer: Bk. 4: Critical Writings on Graphic Design — Allworth Press, 2002. —
291 p.

23. Bringhurst, R. Elements of Typographic Style — 2004. — 268 p.

24. Graphic design. Modern concepts: textbook. manual for universities / E. E. Pavlovskaya
[and others]; resp. ed. E. E. Pavlovskaya. - 2nd ed., revised. and additional - M.: Yurayt,
2018. - 183 p.

25. Digital technologies in design. History, theory, practice: textbook and workshop
for universities / A. N. Lavrentiev [and others]; ed. A. N. Lavrentiev. - 2nd ed., Rev. and
additional - M.: Yurayt, 2019. - 208 p.

BexoBnieBa T.A.,

3aBefyromuit Kapenport « TexHOmMOrnA 1 [U3aiiH», KAHAUMAT UCKYCCTBOBENEHNMA, IOLeHT, YieH Co-
103a Jlusaiinepos Poccuny, unen corosa akBapenucros Poccun, I0xHO-Ypanbckuil rocyfapcTBeH-
HBIJl YHUBEPCUTET, T. Yenabunck, Poccud. E-mail: vekovtcevata@susu.ru

Vekovtseva T.A.,

Head of the Department “Technology and Design’, Candidate of Art History, Associate Professor,
member of the Union of Designers of Russia, member of the Union of Watercolorists of Russia,
South Ural State University, c. Chelyabinsk, Russia. E-mail: vekovtcevata@susu.ru

ITocmynuna é pedaxuyuro 22.07.2023

APXUTEKTYPA, TPAJJIOCTPOUTE/IbCTBO M JJM3AVIH Ne 37 2023



OKOJIOI'MA B APXUTEKTYPE M I'PAJIOCTPOUTE/IbCTBE

VIIK 711.4.01

I0pun B. 10, Bypmucrposa B.A

OBECIIEYEHME IIEHIEXOOTHOVI JOCTYITHOCTH
KAK BAJXKHBIVI ®PAKTOP /I CO3TAHMA
KOM®OPTHOJ CPENBI M YIVUIIEHUI KAYECTBA
JKU3HU JTIOJEV B TOPOJIE

Bonpoc newiexo0noti 0ocmynHocmu u ee 6IUSHUS HA NIAHUPOBOUHYI0 CIPYKIMY-
Py 20p0008 ABNIEMCT AKMYATOLHOIM U 8AHCHBIM O75T MHOUX 20p0006 Poccuu u no éce-
my mupy. Co3oanue KomMpopmHoii 20po0CcKoLi cpedvl 0N Neulexo0006 A67IAEMCA OOHUM
U3 Kn104e6bix Gakmopos, Komopoiii cnocoocmeyem nosviuleHUI0 Kauecmea HusHu u
c030aHuto 671a20NPUAMHOLL cpedvl 0N NPoxUanus u pabomol. IlewexooHas docmyn-
HOCMb MOJcem Obimb 00CMUHYMA PA3TUMHBIMU CHOCOOAMU, BKIIOUAS cO30aHue Y000-
HbLX MPOMYapos, 6e710CUNeOHbIX 00POIHEK, NEUEXOOHDLX NePex0006 U Opyeux dnemeH-
Mos uHgpacmpyxmypul, Komopovie obecneuusarom 6e30nacHvlii U Yy0oOHbvLi 00cmyn K
PA3IUUHBLIM Mecmam 6 20pooe. Cpeou ocHosHbIX pakmopos,
Komopbvle Heo6X00UMo yuumovLeamv npu co30aHuu KOHuenuuu 15-munymuozo Kom-
opma 075 neutexo008, MOKHO 8bl0eNUMDb CIEOYIOULLE.

1. Y0o6cmeo u 0ocmynHocmv neuiexoOHviX MApuipymos: neuiexooHole Mapuipymol
00713CHbL ObIMb YOOOHBIMU U OOCYNHBIMU O/ 6CeX KAmezopuil HaceneHuss, 6Ka04ast
n00eti ¢ 02paHuteHHbIMU PUIUUECKUMU B03MOXCHOCMAMU. Bajcno yuumovieamov oco-
beHHOCMU 20POOCKOU 3ACMPOUKYU U c030a8amb YCI08UST O/T KOMPOPMHO20 nepedsu-
HeHus no 20poody. 2. besonacHocmo: neuiexo0vt 00MHHbL 4y6CcmMeE068amy cebs 6 6e30-
nacHocmu Ha ynuuax 20pooa. Heobxodumo obecneuumv docmamouHoe oceeuseHue,
YCMaHo8UmMv 3HaKu 6e30NACHOCMU U yKaA3amenu, a makice 00ecnedums pezynapHyo
y6opKy ynuy, om mycopa u cHeea. 3. [Jocmynnocmo 06usecmeennozo mparcnopma: 06-
ujecmeeHHbLiL mpancnopm 007xieH Ovimv 0ocmyner U y0ober 07 neuiexo008. Heoo-
X00UMO c030amv y00OHble OCMAHOBKYU 00ujectBeHH020 MpaHcnopma u obecneuumo
603MONHCHOCY Nepecadku Ha Opyzue 6U0bl mpancnopma. 4. Ikonozuueckas ycmoiuu-
80cmb: co30anue KoMPOPMHOLL 20p00CKO CPedvL DOMHCHO ObimMb HANPABIEHO HA COXPa-
HeHue oKpyxcaloweii cpedvt. Heobxooumo yuumoieamo sxonoeuteckue Gaxkmopuvl npu
NpOeKmMUpoBaHuL U CpoUmenbcmee HOBbvlx 00veKmMos, a Makice NOOUPIMb UCHONb-
308aHUe IKONO2UMECKU HUCMBLX 8U0068 mpaHcnopma. 5. Pazeumue ungpacmpyxkmypuoi:
Heo0x00uMo paszeusamov UHppacmpykmypy 2opooa, maxyio Kaxk napku, ckéepol, cnop-
mueHvle naouLadku, Oemckue naowAOKY U m.0. Imo nomodxem npusseuw nooeti K ax-
MUBHOMY 00pa3y HU3HU U CO30ACH YCTI0BUS 0715 OMObIXa U paseneveruii. 6. Kynomypa
u obpasosanue: co3darue KOMPOPMHOLL 20podcKoLl cpedvl makie 00NHHO Obimb c6s-
3aHo ¢ Kynomypoti u obpazosarnuem. Heob6xooumo cozoasamv ycnosust ons Kynvmyp-
HO20 paseumus u 00pazosanus, a makxie obecneuusamv 0ocmyn K obpaszoéamens-
HoIM yupexcoeHusam. 7. IKoHoOMuUUecKoe pas3sumue: co30aHue KOMEPOPmMHoLl 20podcKot
cpedvl cnocobcmeyem IKOHOMUHECKOMY PA3BUMUI 20p00a. MO MOKem npusecmu K
y8enuueHUI0 YUca pabouux mecm, npusieeHur0 UH8eCMULUil U paseumuio mManozo
6usHeca.

Knioueevte cnosa: neuiexoonas 00cmynHocmo, paouyc 00cmyHueanus, mpancnop-
Hast 00CMYNHOCMb, KOMPOPMHAS 20pO0CKAs cpedd, KOHUuenyuss 15-munymmuozo 0o-
cmyna.
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OKOJIOI'MA B APXUTEKTYPE M I'PAJIOCTPOUTE/IbCTBE

Yudin V. YU, Burmistrova V.A

PEDESTRIAN ACCESSIBILITY PROVISION

AS AN IMPORTANT FACTOR FOR CREATING

A COMFORTABLE ENVIRONMENT AND IMPROVING
THE PEOPLE IN THE CITY LIFE QUALITY

The pedestrian accessibility issue and its impact on the planning structure of cities
is relevant and important for many cities in Russia and around the world. Creating a
comfortable urban environment for pedestrians is one of the key factors that contributes to
improving the quality of life and creating a favorable environment for living and working.
Pedestrian accessibility can be achieved in a variety of ways, including the convenient
sidewalks creation, bike paths, pedestrian crossings and other infrastructure that provide
safe and convenient access to various places in the city. Among the main factors to
consider when creating a 15-minute pedestrian comfort concept are the following.

1. Convenience and accessibility of walking routes: walking routes should be convenient
and accessible for all categories of the population, including people with disabilities. It is
important to take into account the urban development peculiarities and create conditions
for comfortable movement around the city.

2. Safety: Pedestrians should feel safe on city streets. It is necessary to pro-vide sufficient
lighting, install safety signs and signs, and ensure that the streets are regularly cleared of
debris and snow.

3. Public transport accessibility: Public transport should be accessible and walkable. It
is necessary to create convenient stops for public transport and provide the possibility of
transferring to other types of transport.

4. Environmental sustainability: the creation of a comfortable urban environment
should be aimed at preserving the environment. It is necessary to take into account
environmental factors in the design and new facilities construction, as well as to encourage
the use environmentally friendly modes of transport.

5. Infrastructure development: it is necessary to develop the city’s infrastructure, such
as parks, squares, sports grounds, playgrounds, etc. This will help attract people to an
active lifestyle and create conditions for recreation and entertainment.

6. Culture and education: the creation of a comfortable urban environment should
also be linked to culture and education. It is necessary to create conditions for cultural
development and education, as well as provide access to educational institutions.

7. Economic development: the creation of a comfortable urban environment contributes
to the city economic development. This can lead to an increase in the number of jobs,
attracting investment and the development of small businesses.

Keywords: pedestrian accessibility, service radius, transport accessibility, comfortable
urban environment, 15-minute access concept.

PaccmarpuBaemass mpo6nema obecriedeHMsi  YeCKUX OCOOEHHOCTEN 1 apXUTEKTYPHO-KOMIIO-

IIEIIEXOJHO JOCTYIIHOCTY U B3aMMOJENCTBIUSA
CIOKMBILETOCs KapKaca FOpojia C HOBBIMM YCTIO-
BusAMHU HOPMUPOBAHVS 00BEKTOB IIPUTSKEHVS
TpebyeT KOMIUIEKCHOTO IIOAXOAa M ydeTa pas-
JIMYHBIX (AKTOPOB, BKIOYAA 3IKONOTUMYECKYIO
YCTOIYMBOCTD, 6€30I1aCHOCTb, JOCTYIIHOCTD 00-
I[eCTBEHHOTO TPAHCIIOpTa 1 pa3BuUTKe MHpa-
CTPYKTYPHI.

Teoperuueckoit 6a30il I UCCIETOBAHNS
TEIIeXOHO JOCTYIHOCTM CTaly HAYYHO-UC-
C/IefloBaTeIbCKYe pabOThI IO U3YIEHMIO ICTETH -

3MIMIOHHOTO ITIOCTPOEHNA OT/eNIbHBIX 371eMeH-
TOB 30HBI TOPOJIA, @ TAK)XKe PELIeHNI0 BOIIPOCOB
OpraHu3alyy JOPOXKHOTO JBYDKEHNUA U 6/1aroy-
CTPOJICTBA IJIOLAZlell ¥ peKpealiOHHbIX 30H. B
KadecTBe QyH/JaMEeHTAIbHBIX PabOT, IOCBSIIeH-
HBIX JJAHHOJ TeMe, MOYKHO BBI/Ie/TUTD:

- pabotsr A. bpunkman, K. 3ute, 0. Kyp6a-
toBa 1 T. CaBapeHCKOII 110 apXUTEeKTypHO-TI/Ia-
HOBOJI OpraHM3allMM OTKPLITHIX IPOCTPAHCTB
ropopa;

- tpynpl K. Anekcanpepa, I1. byra, I. Kara-
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HoBa 1 @. KacymoBa 110 0cOO€HHOCTSIM OpraHm-
3al[My NEUIeXOHOTO JIBVDKEHNS U ero IapaMe-
TpaM B TOPOJIAX;

- uccnepoBanusa [I. bpynca, II. Benesa, A.
Beprynosa u A.JapBuHa 110 KOMIIO3UIIIOHHOMY
IOCTPOEHUIO M 3ICTETUYECKOMY OQOPM/IEHUIO
IeIIeXOIHBIX 30H ropoja. [laHHble pabOTHI sAB-
JISIFOTCSI OCHOBOJ JI/ISl Ja/IbHEVIIIEr0 M3y4eHMs
Y aHa/lM3a MENIeXOIHBIX 30H TOPOJIOB C LIeJIbI0
cospanus 6oee KOMPOPTHOIT U IIPUBJIEKATeb-
HOJ CpeJibl Ji/1A >KUTeJIeil ¥ TOCTell TOpoJia.

YpoBeHb aBroMoOMmM3anuu B Poccun yse-
JIMYWICA B /1BA pasa 3a IOC/IeHNe ABa/IIATh /IeT.
JTrony Bce yallle NPeANIOYNTAIOT NepeMelaThCs
II0 TOPOAY Ha IMYHOM aBTOMOOuUIe. Bo MHOTOM
3TO OOYC/IOBJIEHO IIOCTOSHHBIM pacCIIVpeHNeM
JOpOT, CTPOMUTEIBCTBOM HOBBIX MarycTpaIeit,
HJI3KOJI 0/1arOyCTPOEHHOCTBIO TIEIIeXO/[HBIX ITy-
Teil VIV VX TIOJTHBIM OTCYTCTBUEM [1- 6].

Jlnsa pemenus sroit mpoOIEMBI HENICTBY-
er QepepanbHBIl IPOEKT 1O GOPMUPOBAHUIO
KOM(OPTHOI ropoyckoii cpeppl. Ero ocHoBHas
3ajjaya — IIOBBIIIEH)E YPOBHSA KoMopTa Ipo-
JKVIBaHMS U TIOBBIIIEHME MHIEKCAa KadecTBa ro-
pozncKoit cpenbl. IIpy 3TOM OFHMMY U3 ITTaBHBIX
KpPUTepUeB IIPOEKTOB IIPOIPaMMBbl SBJIAIOTCSA
TelIeXO/lHasl JOCTYIHOCTb Pas3/IMYHBIX 00BEK-
TOB 1 KQUeCTBO 9TOTO JOCTYIIA.

KoHuen1ys ycToiranBoro pasBuTHs rOpoioB
¢doxycupyercs Ha peryIupoBaHNUM CYCTEM 9HEP-
rornoTpeb/ieHns, BOGOCHAOKEHNS, YTUIN3ANN
OTXOJIOB ¥ CHIDKEHUV BBIOPOCOB YIJIEKMCIIO-
ro rasa. ExxerogHo mpuMepHO TpeTb BCeX BbI-
OpOCOB IPOM3BOAUT ABTOTPAHCIIOPT, IIOITOMY
OfHUMM U3 Ba)KHEWIINX IOMTOXXEHUI CUCTEMBI
YCTOYMBOTO pasBUTH ABJIAIOTCS obecriedeHne
TIeIIeXOIHO JTOCTYIIHOCTU U PeryIMpoBaHue
TPAHCIIOPTHBIX IOTOKOB [7-9].

Yro ke Takoe IeIIeXOAHas MOCTYITHOCTB?
CyljecTByeT HECKOIbKO TPAaKTOBAHUII 3TOTO
HOHSTHS:

— BO3MOXHOCTb JIOCTyNa K KaKOMYy-/IU-
60 o00BekTy 06e3 WCHONb30BaHUA /T060TO
TPAHCIIOPTA;

— OTCYTCTBME OTPaHMYEHMII B CaMOCTOS-
TEJIBHOM JIOCTYIIe K TOPOJCKMM pecypcaM pas-
JIMYHOTO Ha3HAYEHNS;

— Ha/m4Me ¥ OOILIeNOCTYIIHOCTD OOBEKTOB
TIeIIeXOHOV MH(PACTPYKTYPBI, B TOM 4MKCIIe
IIS1 MaJIOMOOVIBHBIX TPYIIIT HaceneHyst [10-12];

0606111251 3TH OTIpefeNieH s, TelaeM BBIBO[,
YTO IelleXOfHas NOCTYIIHOCTb 9TO KauecTBO
TOPOJICKOII Cpefibl, XapaKTepusyloliee YPOBeHb
U KauecTBO JIOCTYIIa BCeX TPYIII HaceleHMs K
COIIMAIbHO 3HAYVMbBIM 00BEKTaM.

BaxHemMy  KputepusMu KoM¢pOpTHOI
TIEIIEXOIHO JOCTYIHOCTU SIB/ISAETCA PACCTOA-
HJle 10 0OBEKTOB 11 BpeMs, 3aTpauuBaeMoe Ha

KTYPA, TPAJIOC

OKOJIOI'MA B APXUTEKTYPE M I'PAJIOCTPOUTE/IbCTBE

IpeoflofieHNe 3TOro paccTosAHUA. VIX MOXHO
mnddepeHIMpoOBaTh MO  ICUXOTOTMYECKOMY
BOCIIPUATUIO 4YelloBeKOM. Pasmydnble uccneno-
BaHNA BBIJIENIAIOT TPU KaTeTOPUM OCTYITHOCTHU
II0 ]AHHOMY (aKTopy:

— 1arosas JOCTynHOCTb — 100-250 meTpoB
unu 1-3 MUHYTBI IBVDKEHUS;

— JI€rKasA pocTynHoctb — 300-600 meTpoB
unu 5-10 MUHYT JBVYDKEHIS;

— IOCHUJIbHAA JOCTYNHOCTh — 1500-2000 me-
TpOB WK 15-20 MUHYT ABVOKeHMH [5].

Kaxoe xe paccrosiHMe npefenbHO KoMpopT-
Hoe? Beb puemsieMoe /14 Nemiexofia paccTos-
HI€ — JJOBOJIbHO pacTsDKMUMoe noHsaTre. KTo-Tto
C JETKOCTbI0 IPeofio/ieBaeT HECKONbKO KUJIO-
MeTpPOB, a KTO-TO C TPYZOM IPOXOAUT Iapy co-
TeH MeTpoB. MHorue ucciaefoBaTe Ha3bIBAOT
pucrtanuuio B 500 MeTpoB paccTOsHMEM, KOTO-
pOe TOTOBO TIPOITY OOMBIINHCTBO JTIOMIEN.

C noHATHEM IelleXOQHOI JOCTYITHOCTY Tec-
HO CBSI3aH TEPMUH «pajuyc OOCTY>XMBaHUI»
VI «paJyyc TeUIeXOfHOM JOCTYIHOCTU». ITO
MAaKCUMAJIbHOE PACCTOsHME BO BCEX HAIpaB-
JIEHUSIX OT MeCTa MPOXXUBaHMs 10 00BeKTa 00-
CITy>KMBaHUsA, KOTOpOe NO/DKeH IpeojoreBaTb
HOTpebuTeNb YCIYT JAHHOTO 00beKTa. Pagyyce
00CTy>KMBaHUs HEKOTOPBIX COLMA/IbHBIX Opra-
HU3aluUIl ompefeneHbl 3akoHopaTenbHO B CII
42.13330.2016 «Ipamoctpourenncrso. Ilnanm-
POBKa 1 3aCTPOIiKa TOPOJICKUX M CETbCKIX IOCe-
nenuit» [16]. PaccMoTpum, [t Kakix 06'beKTOB
YCTaHOBJ/IEHBI PafINyChl MEIIeXOJHOM JOCTYITHO-
CTU U KaKYI0 IPOTS)KEHHOCTb OHM MIMEIOT:

— JIOIIKOJIbHBIE 0Opa3oBaTe/IbHbIe OpPraHu3a-
1uu (metckue cajpr) — 300 MeTPOB;

- o6meoOpasoBaTe/bHble  OpraHU3ALUN
(urkombr) — 500 MeTpPOB;

- (MBKYIBTYPHO-CIIOPTUBHBIE LIEHTPBl —
1500 meTpoOB;

— nonmuknvHuky — 1000 meTpos;

— MpeNNpUATHs TOPTOBIHU, OOIIeCTBEHHOTO
nUTaHuA U 6bITOBOTrO o6cmy)xuBauus — 500 me-
TPOB;

— oTHeneHus cBsi3u u 6auku — 500 MeTpoB;

— CTOSIHKM [UIsI XpaHeHUs aBTOMOOWMIeN —
800 meTpoB;

— CTOSIHKU ISl XpaHeHUs TPaHCIOPTa, pH-
HaiJIe)Kalero MHBamugaMm, — 50 MeTpos;

— OCTaHOBKA OOIeCTBEHHOI'O TPAHCIIOpPTA —
500 meTpoB [16].

Jannyio MHGOPMAIVIO MOXKHO IIPEICTaBUTh
B BuJle cxeMbl (puc. 1).

B mporecce mpoekTMpoBaHUA INpU YyuETe
paguycoB 0OCTy>XMBaHUA HEOOXOAUMO IIpUMe-
HATb CUTYALVIOHHBIN IOAXOH: HpUHUMATb BO
BHMMaHIe KpPUBONMHENHOCTb MapLIpyTa IIe-
1IeXo/ja, penbed MeCTHOCTH U Apyrue GaKTopbl,
YCIOXKHAMIME MellleXOAHbII HJocTyn. Bompoc
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TIEIIEXO/IHOI JIOCTYITHOCTY OCTAHOBOK OO01Ije-
CTBEHHOTO TPAHCIIOPTa C/IeAyeT pacCMaTpUBaTh
oTHenbHO. [ TOro 4To6hl MOMacTh K 0OILIEro-
POACKMM O0OBEKTaM, MecTy paboTbl, pekpea-
I[MOHHBIM 00bEKTaM, B OOIIECTBEHHBII 1IEHTP

OKOJIOI'MA B APXUTEKTYPE M I'PAJIOCTPOUTE/IbCTBE

ropoja, pyrue >XWUIble PailoHbl, 00ecreyeHns
OJJHOJI MeIleXOJHOI JOCTYITHOCTY HeJOCTaTOu-
HO, TaK KaK PacCTOSTHVSA MeX/y 9TUMM QYHKIIN-
OHa/IbHBIMM 30HaMI TOPOfja KpaiiHe BEeNVKIA.
Takum 06pa3oM, B COBPeMEHHOM OOMBIIOM

Puc. 1. Cxema pafinycoB HOCTYITHOCTH

ropojie IelIeXOiHas JIOCTYIHOCTb TE€CHO CBf-
3aHa C TPAHCIOPTHOM HOCTYMHOCTbIO. Tak Ha
TIeIIeXO/IHYI0 JTOCTYIIHOCTb OCTAaHOBOK OOIIje-
CTBEHHOTO TPAHCIOPTA BMSIET HE TOMBKO pac-
CTOSIHME OT [OMa [0 OCTAaHOBKU, HO U BpeMs
OXVJJaHVsI TPAHCIOPTA, PACCTOAHME OT ITYHKTA
OpUOBITHS IO 11T Ha3HAYEH NS

CpenHue 3aTparhl BpeMeH! Ha IelIeXOIHbII
HOZIXOZ, K OCTAaHOBKE COCTABJIAIOT 6-7 MMHYT
[17]. BpeMsa oXxmpaHusa TPaHCHOPTa HO/DKHO
ObITh B Ipefieniax 3—-4 MUHYT. B cymme momy-
vaeTcsa 10 MyHyT [18], KOTOpBIE ABNIAIOTCA OC-
HOBOIIOATAOIIMMHU TIPYU OIpeIeNeHn TPaHC-
HOPTHOJ JOCTYITHOCTH OCTAHOBOK.

ITemexopHast JOCTYIHOCTDb OT ITyHKTA IPU-
OBITUSL IO LI/ HA3HAYEHUS TAKXKe 3aKperie-
HO HOpMaTuBaMu. [lepeuncinM pacCTOSTHUS OT
OCTaHOBOK /IO Pa3/IMYHBIX 0OBEKTOB MaCCOBOTO
MOCEIeHS:

— 06071 06BEKT 061IETOPOCKOTO IIEHTPA —
250 meTpoB;

— IOJIMK/IMHUKY U OO/IbHULBL — 150 METPOB;

— MPOXOJHbIE MPOMBIIUIEHHbIX 0O'BEKTOB —
400 meTpoB;

— [JIABHBII BXOJ} 00BEKTOB B 30HAX MACCOBO-
ro oTabIxa 1 ciopta — 800 MeTpoB [16].

IIpepcraBuM o061IyI0 cxeMy oOecredeHNs
00111eTOPOICKOTI TIEIIEXOXHOM U TPAHCIOPTHOI
poctynHocTH (puc. 2).

ObecriedeHre MeENIEXOZHOM JIOCTYIHOCTU
MO/DKHO COOMIOIaTh HE TONMBKO KOMMYECTBEH-
Hble, HO ¥ KaueCTBEHHbIE YC/IOBUS IepeBIKe-
Hus. Benb mpo6ema He TONBKO B CAaMOM Hepe-
IBVDKEHUU 110 TOPOJY, HO 11 B ero KoMdoprTe.

KTYPA, TPAJJOCT

IIpy mpoexTupoBaHMM IENIEXOJHBIX IIPO-
CTPAHCTB BaKHO Y4eCTb HECKOIbKO (PaKTOpPOB,
OVH U3 KOTOPbIX — MHKJIIO3UBHOCTb. Ilemre-
XOfHasi JOCTYIHOCTb JO/DKHa ObITb obecre-
YeHa [/Is1 MaJOMOOMIBHBIX TPYIII HaceleHMNs
(MI'H), Beib B 9TOM TIO/TOXKEHNU M TIEPUOANIECKN
oKaspIBaeTcsa Kaxmabii nemrexon. CormacHo CIIT
59.13330.2020 «[JocTyImHOCTb 3[aHUIl U COO-
PY>KeHUI1 AJIs1 MaTOMOOW/IBHBIX TPYIII Hacese-
HUS», K MAJIOMOOM/IBHBIM TPAXKIaHAM, TIOMIMO
JIOfiell C OIpaHMYEHHBIMM BO3MOXXHOCTSAMIU,
OTHOCATCA IO C BPEMEHHBIM HapylIeHUeM
3[JOPOBbBSI, TOXKWUIIbIE JIIOIY, OepeMeHHble >KeH-
L[MHBL, JTIOAU C JEeTCKUMM KOJSACKaMM, C Majio-
JIeTHUMU IeTbMU, 6araxom [19].

Bropoit He Menee BaxkHbIIl (aKTOp, HEOO-
XOIMMBINl YYUTBIBaThb IPU HPOEKTHMPOBAHUN
MENIEXOHBIX MIPOCTPAHCTB, 0€30MIaCHOCTH IIe-
penBipkeHuA. K aTOMy IONOKEHNIO OTHOCATCA
HECKOJIbKO YCTIOBUIA CPefibl:

— 00IeCTBEHHDIIT HA[I30p — MPOCMATpUBae-
MOCTb NPOCTPaHCTBa, OTCYTCTBUE YPe3MEPHO
TyCTOJ pacTUTENbHOCTH;

— TeppUTOPUANbHOCTb — BU3ya/NbHOE, TaK-
TUIbHOE U IVIOCKOCTHOE pasfie/ieHne My Tell i1
Pa3HbBIX YYaCTHUKOB IBVDKEHMS;

— obecriedeHne yCIOBUIT /I MOANEPXKAHA
MOPAJKA;

— Y4€T BUTA/IbHBIX IIOTPeOHOCTeNT — Ha/lmnu4me
MeCT OT/bIXa, 001leCTBEHHBIX Tya/leTOB, JOCTYII

K TeIly.
Tperuit ¢axTop, BIMAMNII Ha CO3faHNe
MeNIeXOAHbIX CBfA3ell — (YHKI[MOHAJIBHOCTD

IEIIeXOHOM CTPYKTYpbl ropopa. Heobxomm-
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SKOJIOI'MA B APXUTEKTYPE VI I'PA/IOCTPOMTE/IbCTBE

Puc. 3. Cxema 0CHOBHBIX ynu1l Benennn

MO cO3/laBaTh KOPOTKIeE JIOTMYHbIe MapUIPYTHI,
JVICIIO/Ib30BaTh IICUXO/OTMYECKM KOMQOPTHBIE
pasMepbl IPOCTPAHCTB ¥ BLICTPOUTD SACHYIO Me-
PapXuio TOpOfICKOro IPOCTPaHCTBA.

[TpuMepoM ymauHO CTOKUBIIENICA CETH MPO-
CTPAaHCTB B paMKaX o0OecIieyeHNs IelIeXOHOM
IOCTymHOCTM sBAeTcss Benenmsa. Iopopnckme
IPOCTPAaHCTBA rOpofia 00/Mafal0T PAZOM OCO-
OeHHOCTell, KOTOpble CTUMY/IMPYIOT IeNIeXOf-
HoOe IepeJiBIbKeHe: IVIOTHAs 3aCTPOIIKa, KOPOT-
K/l MapUIPyThl, 3CTeTMYHOCTb IPOCTPAHCTB,
MHOTO(QYHKIMOHA/IbHOCTb, OTCYTCTBME YETKOM
TPaHMIIBI MEX/Y apXUTEKTypoil U cpefoi (ak-
TMBHOE JCIIONIb30BaHMe IMepBbIX sTaxer). He-

JWV:8) APXUTEKTYPA, TPAJJOCTPOUTE/IbCTBO ¥ JIM3AMH Ne 37 2023

CMOTPsI Ha KaXKYIYIOCS 3allyTaHHOCTD, CETh
OCHOBHBIX II€IIeXO/{HbIX IIPOCTPAHCTB BeHenun
IIPOCTa U KOMIIAKTHA. Y/IMIIBI MaKCUMAJIbHO KO-
POTKMMM IYTAMU COENUHAIOT Hambomee COLM-
aJIbHO 3HAYVMMBle MeCTa, OOIeCTBEHHbIE IPO-
CTpaHCTBA U TPAHCIIOPTHBIE Y3/IbI (puc. 3).

B coBpeMeHHOM Tropofie ypOBeHb PasBUTIA
IeIIeXO{HOM JJOCTYIHOCTY OIIpefie/isieT Kade-
CTBO >KM3HM, CIIOCOOCTBYET MHTETPALNY IO
U momoraeT (GOpMMUPOBATh IKOIOTMYHYIO TO-
pozncKylo cpeny [20].

3akmodenne

/3y4nB ycnoBus obecredeHns MeIeXOTHOM

JIOCTYITHOCTH, MOYXKHO CJie/IaTh BBIBOJ: Hanbosee




OKOJIOI'MA B APXUTEKTYPE M I'PAJIOCTPOUTE/IbCTBE

OIITVIMAa/IbHBIM pellIeHVIeM JIs Pa3BUTHUA TOPOAia  THO-TIEIIEXOJHOTO JIOCTYIA K OOILeropofcKIM
ABNIAETCA KOHLenuyus 15-MuHyTHOTO KOM(popT-  obbekTaM. [IprHATHE TAKOTO IOAXOA K IIPOEK-
Horo pocrtyna. CyTb KOHLENIMM 3aK/I0YaeTcsd  TUPOBAHMIO XVJIBIX PAallOHOB IIOMOXET CO3/aTh
B Ha/IM4MM IEHIeXOJHOTO IOCTYIa K Heo0X0-  3J0pOBYIO M KOM(MOPTHYIO Cpeny.

AVIMBIM COLMA/IbHBIM OOBEKTaM M TPaHCIOP-
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APXVTEKTYPHBIE KOHLIEIILII ®OPMIUPOBAHVA, PEKOHCTPYKLIMI M PEBUTAJIN3ALINN IT'PAXKTAHCKUX
JI IIPOMBIIIVIEHHBIX OBbEKTOB

YIK 76.03

buk6ynarosa A.T.

APXUTEKTYPHBIE TEHJIEHIINW PEBUTAJIN3AILITNN
METAJIJIYPTUYECKUX IPEJIIPUATVUN B MUPE

Memannypzauueckue npeonpusmus A6AA0MCA cmpamezuteckumu 00veKmamu s
IKOHOMUKU U 000POHOCHOCOOHOCU PA3BUBAIOUAUXCS CIPAH. 3apybescHble UHIeHePbL
NOHUMATIU UEHHOCb Memannos U u3obpemanu pasnuuHvle 6U0bL 8bl0eNeHUS MEMAl-
na u3 pyo. K cosxcanenuro, 3anacot mpaouyuonrozo muna pyo é Eepone u Amepuxe 6vi-
CMPO UCOWUNIUCY, 6 CBA3U C HeM NOMeuLeHUs 3a0pOoULeHHbIX 380006 CIATU C0ABAMb
68 apendy nod obujecmeernvie u xunvie pyukyuu. Ilosenenue 8 cospemerHom mupe
CIUTIS - «10)M» ObLI0 NPOOUKIMOBAHO OAHHBIMU 00CNOAMENbCMBAMU.

Co30anue MHO204UCTIEHHVIX HEKOMMEPHECKUX U B0JIOHMEPCKUX 08UNEHUL NO CO-
XpaHeHU UHOYCMPUATLHO20 HACTIEOUS, MAMepuanvHas noooepika co CmopoHbl
4acmHoz0 6U3Heca U KOHMPOTA 20Cy0apcmea no360MUI0 YCneuiHo CoOXpanums npo-
MbluiieHHOe Memannypeuveckoe Hacneoue Amepuxu u Eeponvt 6 Hosom obnuxe. Jlan-
HbLli onvim cneyuguyueH u umeem psao c60uUx 00CMOUHCINE U HEOOCAMKO8.

B XXI seke, ¢ nosiéneHuem HOBbIX MeXHONO2ULI, CHPOUMENbHBIX MAMepuasnos,
KOHCMPYKYULL U HOB020 NOHUMAHUS APXUMEKNYPHO20 00TUKA NPOMBIUTIEHHBIX Mep-
pumoputi pesumanuzayus, KaKk memoo, pa3oenunacy Ha 6osee cr0XHvle NOOBUOLL U
menepv He 8cmpeuaemcs 6 NepeoHA4ANTbHOM NOHUMAHUU. B cmamve onucvieatomes
pasnuumvie Memoobl peUMAanu3auuu, makue Kax my3eepuKauus, peKoHCmpPyKuus u
peHosauus, 8 criyuae NoIHOZ0 PA3PYULEHUS MEPPUMOPUL — pedeselonMeH M.

IIpusoodsames camvle yoauHvle npumepol npeoOPa308anus 3apyoeiHvlx UHOyCmpu-
AIbHBIX NIIOULAO0K € IKOHOMUUECKOU, COUUATIBHOL U AOMUHUCIPAMUBHOL MoYeK 3pe-
Hus. [lana Kpamkasi ucmopusi CmaHoB8/IeHUsI MEMAnypeul 3a pyoeiom u npuduHbol
MAcco80ti UHOYCMPUANLHOL PeBUMANU3AUUL 6 MUpe.

Llenv uccned06anus — AHANU3 U BbIs6TIEHUE COBPEMEHHBLX MeHOeH UL pesUmani3a-
UUU NPOMBIUUTIEHHBIX NPeOnpusmuti Mmupa (memannypeuueckoe npou3soocmao).

O630p uccnedosanuil psoa yueHvlx co0epicum cnedyroujue memoovl UCCIe008AHUS:
ucmopuueckuti n100x00, 0e0yKUUs U UHOYKUUS, POPMANU3AUUS, AHATIOZUS, AHATU3 U
cuHmes.

Kniouesvie cnosa: perosayus, memannypeudeckue npeonpusmus, peeumanusa-
Uus, myseeuUKauUs, peHOBAUUS.

Bikbulatova A.G.

ARCHITECTURAL TRENDS IN REVITALIZATION
OF METALLURGICAL ENTERPRISES IN THE WORLD

Metallurgical enterprises are strategic objects for the economy and defense capability
of developing countries. Foreign engineers understood the value of metals and invented
various types of metal separation from ores. Unfortunately, reserves of the traditional
type of ore in Europe and America were quickly depleted, and therefore the premises
of abandoned factories began to be rented out for public and residential purposes. The
appearance of the “loft” style in the modern world was dictated by these circumstances.

The creation of numerous non-profit and volunteer movements to preserve the
industrial heritage, material support from private business and government control
made it possible to successfully preserve the industrial metallurgical heritage of America
and Europe in a new look. This experience is specific and has a number of advantages
and disadvantages.
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APXVTEKTYPHBIE KOHLIEIILII ®OPMIUPOBAHVA, PEKOHCTPYKLIMI M PEBUTAJIN3ALINN IT'PAXKTAHCKUX
JI IIPOMBIIIVIEHHBIX OBbEKTOB

In the 21st century, with the advent of new technologies, building materials, structures
and a new understanding of the architectural appearance of industrial areas, revitalization
as a method has been divided into more complex subtypes and is no longer found in its
original understanding. The article describes various methods of revitalization, such as
museumification, reconstruction and renovation, and in the case of complete destruction

of the territory - redevelopment.

The most successful examples of the transformation of foreign industrial sites from
economic, social and administrative points of view are given. A brief history of the
development of metallurgy abroad and the reasons for mass industrial revitalization in

the world is given.

The purpose of the study is to analyze and identify current trends in the revitalization
of industrial enterprises in the world (metallurgical production).

A review of the research of a number of scientists contains the following research
methods: historical approach, deduction and induction, formalization, analogy, analysis

and synthesis.

Keywords: renovation, metallurgical enterprises, revitalization, museumification,

renovation.

B coBpeMeHHOM ITOCTUHAYCTPUATIbHOM MUPE
HEKOTOpbIe IIPOMBbIIIJIEHHbIE TP eI PUATIA INK-
BUJVIPYIOTCS, TNOO IepecTpanBalOTCsA Ha HOBBIE
BBl IPOM3BOAICTBA. Te pefpuATH, KOTOpble
He CMOITIM IepeCcTPOUTbCs, TEPAIT CBOIO aKTy-
aJIbHOCTb, MMEIOT JIOITOBbIe 00s3aTebCTBA.
[l BoccTaHOB/IEHMS 3a0pOIIEHHbBIX IIPOMBIII-
JIEHHBIX TeppUTOpuil TpebyroTcs OGonmbliune Ka-
nurajaosaoKeHnA. TexHmuyeckuit mporpecc XX
BeKa IIpUBe/I K POCTY TOPOJOB U YMEHBIIEHNIO
MajbIX ceneHnii. ITpombliieHHbIE TEpPUTOPUN
HOJIY4M/IN CTATyC IPajjooOpas3yoNMX U CaMbIX
B)KHBIX 30H B CTPYKTYpe 3apOK/IaI0Ierocs Io-
pofa, Tak Kak 3TO ObUIM eVHCTBEHHbIE MecTa
I pabOTHI U TIPOLBETAHNA SKOHOMUKU psfia
crpaH B XX Beke.

ApxnTeKTypa IPOMBILIUIEHHBIX HpeAnpu-
atuit nepuopa 1920-1970 rT. Ha cerogHAIIHUI
IeHb HY>XJJaeTCsA B COXpPaHEHMM U pecTaBpaLlnH,
TaK KaK 3/1aHMsA, OCOOEHHO eC/V IPORYKIVIA
3aBOJja y>ke He BOCTpeOOBaHa B OOJIBLIMHCTBE
PeKyIbTUBUPYETCs, PEeBUTANIUZUPYETCA  IIOf,
mpyryio ¢yHKimio. B EBporne ayia perenns gaH-
HOJl TpOOJIeMBl TIpelaraeTcsi CUCTeMa yCTOl-
YYBOT'O pa3BUTNA ropofioB. Ho, Kak oTMeuaroT B
CBOEI CTaTbe PAL, MCCIefoBaTeNel, 3Ta CUCTeMa
He Y4MTBIBAeT apXUTEKTypHble IpoOieMbl. Me-
TajTyprudeckue npeanpuAtusa s Esporne cospa-
BaJIMCh NapasulenbHO ¢ Poccuiickoit nMmnepueit.
IlepspiMu B EBpome >kenes3openaTebHbIMU 3a-
BoflaMy ObUIM (PpaHITy3cKye U ucnaHckue. OHu
pacroaraauch BROlb pek. Paboranm Ha Karta-
JIOHCKMX TOpHax 1o KoHa XIX BeKka 1 KOHKypu-
poBau C JOMEHHbIMM Iledamu. B AHrmum nep-
Bble JKeJle30fle/IaTe/IbHble 3aBOJbI MOABMINCD C
Havaa XVIII Beka. ABpaam [lap6m I cuenan ro-
pon Koynbpykpeitn 1eHTpoM IIpOMBIIIIEHHON
pesomronuy EBporibl, HanmafuB IPOU3BOACTBO

qyryHonmuTeiHbIX 3aBogoB. B XVIII B. [Tap6u
OCHOBaJl MeTa/UIypruyecKlie 3aBofbl. 3/iech
IPOBOJIM/INCDH TI€PBble SKCIIEPUMEHTHI IO IIPO-
U3BOJICTBY JKejle3a C MCIO/Nb30BaHMEM B Kaue-
CTBe TOIIMBA KOKca. Benmkobpuranus cospana
MeX/YHapOJHOe JIBVDKEHMe 00IeCTBEHHbIX He-
TOCY[JapCTBEHHBIX OpraHM3aluil IO COXpaHe-
HIIO KYIBTYpHOTO Hacnegys «HarnyoHanbHBIN
TpacT». OHO 0OBEAVHATIO JTIOfiell, KOTOPbIE XO-
Te/IY COXPaHUTb IIPOMBILUICHHbIE IAMATHUKU
B YC/IOBUAX YTPO3bl UX CYILECTBEHHOJ PEKOH-
CTPYKIMY U JJa>Ke TOTAJIbHOT'O YHUYTOXKEHUA.
CaMpIM cTapeiiliyM MeTajyprudecKuM 3a-
BOJIOM CUMTAETCA KeJIe30IIABM/IbHBIIL 3aBOJL B
Qenpknunrede. OcHoBaH MHxeHepoM [Ommy-
com byxom B 1873 ropy. Ho mnop ero pyxosog-
CTBOM 3aBojj, 3akpbuicsa. HoBbIl x034auH — Kapn
PexymuHr gan “Bropyro” KU3Hb 3aBOAY U B 1882
rofly Ha4ajl CTPOUTENbCTBO JOMEHHBDIX IleYeit. A
B 1897 ronmy mosBmICA NepBbIi KOKCOBBIN LIeX.
B 1907 ropy 3aBop, MMeNl MHAYKLVMOHHYIO 97I€K-
Tponeyb. 3aBoz 6osee 100 €T SABIAETCSA CaMBIM
KPYIIHBIM IIPEANpUATHEM IO BBIIIABKE 4yTYHA
U NIPOU3BOJCTBY CTA/IM He TO/NbKO B [epMaHumy,
HO 1 B EBpome. B nmaHHBII MOMEHT, 3aBOJ, B
QenbKIMHIeHe ABIAETCA My3€eM.
ApXNTeKTOpBI, KOTOpble CTPOM/IN ITPOMBbIIL-
JIeHHOCTb B EBpoIe, MOr/i cBOOOHO IpusiaBaTh
mo60i1 CTUIb CBOMM CTpoeHusM. Hampumep,
B Croyk-HbloMHITOHEe MallMHHOE OTJe/NeHue
CTOIMYHOTO YIIpaBIeHUsA BOJHBIMU pecypca-
MU ObUIO TIOCTPOEHO B GOpMe CpeHEBEKOBOTO
3aMKa. VI3 Amepukn EBpora ycnenso nepesec-
Jla KOHLENIUIO «(pabpyuKy THEBHOTO CBETa» C
OIMHHBIMU ITIAJKUMU 3JaHUAMU M KPacUBbIMU
3€/IEHbIMI OKPECTHOCTSMM, YTO SKOHOMUYECKI
Ob110 ompaBiaHo B ropbl II MupoBoit BOVIHBI
1939-1945 rr. Takme 3maHuA uMenu OOJbIINE
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OKHa, Hanpumep ato Iperr-Becr-poyn B bpent-
¢dopne, 3anagubiit JIoHOH.

Tax xax CIIIA B nauame XVIII Beka 6bura
KOJOHMe bputanumu, To Bce YyTryHONNUTEHbIE
neyy OBUIM MMIIOPTUPOBAHBI U pa3MeleHbI
Bonb nobepexxbs. B koHie 18 Beka bpuranns
VICTOILMJIA CBOM ChIPbEBbIE PECYPChI, AMEPUKaH-
Lbl pelIVJIM OCBaMBaTb PYJHbIE MECTOPOXJe-
HYA B TIyOuHe cTpaHbl. OCOOEHHO 3TO MpouC-
XOAWIO B PecHyOnmMKaHCKuil Inepuop. Teppu-
TOPUM, KOTOpbIe pacrojaraay 6oraTbiMu 3ase-
>KaMM CbIpbs — 3TO BOCTO4HaA IleHcunbBanus,
Hbto-Mopk, ceepubiit Hpio-IIxepcu.

Ha gomennoe nponssopctso CIIA nepemia
B 1856 ropy, korga anrmyanus lenpu beccemep
usobpen 6eccemeponckuit nporecc. [TosBunocs

F
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MHOXXE€CTBO CTa/IeINTEIHbIX 3aBOMIOB, KOTOPbIe
(bUHAHCHPOBAINICD IPOMBIIIJIEHHNKAMMI U TIPO-
MBIIIIEHHBIMY KoMIaHusaMu. [lanee 6ynyT npu-
BefleHbl HEKOTOPbIe U3 Hux [15,20].
Metamnyprudecknii 3aBop; Homestead Steel
Works komnannm Carnegie Steel Co B Xomcrene
Ob11 ocHOBaH B 1880 ropy. busHecMen DHppio
Kapuern Boikynun 3asop B 1888 rogy. Ha 3aso-
e mpousonuia XoMcTencKas 3abacToBka pado-
4yux B 1892 ropy, n3-3a 4ero 3aBof OB 3aKPBHIT.
B Hacrosmee BpeMsA COXpaHWINCh JOMEHHBIN
11eX, OyHKepHas 9CTaKafia u pygHO-TperidepHbIi
KpaH. Teppuropus 3aBofa sIB/IAETCA MECTOM LA
HOCelleHNs TypucTaMu. JJoMeHHble euy ObUn
3aHeceHbl B HAIlOHAJIbHBIN peecTp UCTOpuUde-
ckux MecT CIIIA kak namaTtauku B 2006 roxy.

Puc.1. Meranyprudeckuit 3aBog komnannu American Steel & Wire Co., Knusnenp, Oraito: 1910 rox

B 1856 rogy 6bUIO 3aBepIIEHO CTPOUTEINb-
CTBO >KeJIe3HOI Joporu Mexay Knusnengom u
Maxonunr-Bammu. JKenesnas popora cpssana
3aBOJIbI C UICTOYHMKAMU ChIPbs U OTKPbLIA Pery-
OHaJIbHbIe PBIHKMU JJI YyTyHa U CTanu. B urore
3aBOJ OBIT paclIMpeH 3a CYeT CTPOUTENbCTBA
MapTEHOBCKMX 1I€XOB ¢ 6ecceMepOBCKOI MeYbI0
B Hpro6ypre.

Ilocne Bropoit MupoBoil BOJHBI AMepuKa
cTaja eUHCTBEHHON CTPaHOM, KOTOpas 9KOHO-
MMYeCKM He IocTpajana. B cBaAsu c uem, 1945
rogy CIIA npousBopumy GONBUIYIO YaCThb MM-
poBOro o0’beMa YyryHa M CTaly B CPAaBHEHUN C
MUPOBBIMU. JJOCTUTHYB cBOero mnuka B 70-X ro-
JlaX IPOILJIOTO CTO/METHsI, IIPOU3BOJCTBO CTAIO
HEYKJIOHHO coKpamaTbcs. CaMbIMM M3BECTHBI-
MM Ha CETORHALIHUII JIeHb 3aKPbITbIMU IIPOU3-
BogctBamMu B CIIA ABNAIOTCA: mOMeHHas IIeYb
®onrtanHa, JKeHeBckuil CcTaneIUTENHBIN 3aBO]I,
MeTaJUTypIUYecKuil 3aBoj, KOMIIaHUM American
Steel & Wire Co B Knusnenpe (puc.1).

3apyOexxHble  VHAYCTPUATbHO-TaHANIA]T-
Hble KOMITIEKCBI UMEIOT OOTaThIli OIBIT peBUTA-

APXUTEKTYPA, TPAZIOCTPOU

NM3alnu ¥ peBajiopusauyu. Bompockl peBura-
NM3alNU B aclleKTe M3MeHeHNUsA QYHKIUM 00b-
€KTa paccMaTpuBanyu ydeHole Iepacumosa E.O.,
Heprornna JI.®., Kpartaiokos A.A, Kyctosa A.B..
CMBICIT COCTOUT B TOM, 4TOOBI IIpeobpa3oBaTh
HEXXV3HECIIOCOOHbIe TNPEeANpUATHS B IEHTPBI
IPUTSDKEHUA OOIIecTBAa, OTKPHITh IUIOMIANKY
IS TIOCeTUTENIel M paccKasaTh MCTOPUIO MecTa
[5,6,10,13]. TloHsATHE «peBUTANM3ALUS» TIPU-
MEHUMO B 9KOHOMMYECKON, 9KOJIOTMYECKO! U
MIO/INTUYECKOI HayKe, MCCIIeOBATe/NN aHAIU3Y-
PYIOT 3KOHOMUYECKYI0 3((PeKTUBHOCTD OXWB-
JIeHVs1 3a0pOLIEHHBIX TePPUTOPUIL ¥ OTMEYAIOT
HeoOXOAVMMOCTb KOHTPOJ/IA JJAHHOTO IIpoljecca
CO CTOpOHBI TocymapcrTsa [9,14,16,17]. PeBura-
JIATAVS TPOMBIIUICHHOM IIOIA/IKM OCYIIeCT-
BJISIETCS TAPAJUIENIBHO C JIPYTMIMM MeTOHAMMU
BOCCTaHOBJICHNS IPOMBIIIIEHHBIX TEPPUTOPUIL:

Mysee¢pukanus — npeobpasoBaHye 006beKTa
KY/JIBTYPHOTO HAaC/Iefyus U COXpaHeHNe 3HYajIb-
HOTO BHEIIHEero o0/1MKa 3[jaHNs CLeJIbI0 COXpa-
HEHUA U PasBUTHA KaK HAYYHOI, ICTOPUYECKOII
U KY/IbTYPOIOTMYECKON LIEHHOCTEIA.
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IlepBblit My3eli-sanoBegHUK EBpombl, Aii-
pouOpumk Topmxk, 6b11 ocHoBaH B Illponmmpe
B 1968 1. Ys1eHbI KOPOIEBCKOI CEMbY B3S/IN IO
NaTPOHAXX pabOThI MO NpeBpaleHNI0 00BeKTa
B Mysell. IIpumbIkatomas K MOCTY OOLIMpHAs
TEPPUTOPMUA, BKIIOYAIOL[AA JaXke psAfl Hace/leH-
HBIX ITYHKTOB, ObI/Ia peKOHCTPYMpOBaHa 1 O71a-

TOyCTpO€Ha.
PeneBenonMeHT — 0 MHEHMIO JMICCIENOBaTe-
ns AspeeBoit K.A. «...nmepenpodummpoBanue

HEBOCTPeOOBaHHBIX 0OBEKTOB U TEPPUTOPUIL C
I1e/IbI0 PA3BUTHUA FOPOJCKON MHPACTPYKTYPBI,
U3MeHeHMs1 00/IMKa TOPOJICKOTO MPOCTPAHCTBA
U CO3/jaHMsI O/IarOIPUATHBIX YCTIOBUIL IS SKU3-
HeflesATeIbHOCTY Hace/leHuA. ABTOP Hay4yHOI
CTaTbyl NPUBOAUT NPUMEP peleBe/IONIMEeHTa B
Benmuko6purannn u CIIA. Spxkum mpumepom
SABNIAETCA IpeoOpasoBaHue  IPOMBIIIIEHHON
teppuropun JlongoHckoro paitona Royal Arsen.
B Ky/JIbTYPHO-JI€JIOBOI U TYPUCTUUECKUIL LIEHTP
Paradise Project. [laHHBINl TIOAXOX OXXMBJIEHUSA
3a6pOLIEHHOTO NIPOMBIIITIEHHOTO aHCaMO/Is Ha-
3bIBAETCSI KTACTEPHBIM...» [1].

B CIIA c 1952 ropa cno>XUnnch ciefymolye
COBpeMeHHble TeHJeHIIU! pefeBe/IONIMeHTa 3a-
OpOIIeHHBIX META/ITYPIrUYeCKUX MPeATPUATIIL:

«...— CMeHa IpOo(U/IbHOrO Ha3HAYeHUs CTa-
PBIX IIPOMBIILIEHHBIX 3/IaHMI TTOf, AIMUHUCTpa-
TUBHbIE U CKIAJICKIe TIOMelleHNs;

— BHeIpeHMe HOBBIX IPOM3BOACTBEHHBIX
TEXHOJIOTUII C COXpaHeHueM QYHKINIT 00BeKTa;

— JIMKBUAAIVA OBIBIIMX ITPOMBIIIIEHHBIX
30H C NTOCIeAYIOMIVM CTPOUTENbCTBOM XKUION 1
KOMMep4eCKOll HeABVDKUMOCTIA.

B rpagocTpouTenbcrse:

- co3faHue KOM(OPTHOI TOPOICKON Cpefbl
MOCPEe/ICTBOM peopraHu3alyy HepalyiOHaIbHO
UCTIONTb30BAaHHBIX 30H;

— Ha/lM4ue B TOpOJie LIeHTPaIbHBIX 30H, /A
KOTOPBIX XapaKTepeH CIHaj, NpOU3BOACTBA B
9KOHOMMYECKOJ OTPaC/IN;

— YMeHblIlIeH/e CBOOOJIHBIX YYaCcTKOB 3eMJIN
IJIA 3aCTPOJIKU B CTPEMUTEIbHO Pa3BUBAIOIINX-
cs1 ropofax...» [7].

PeBanopusanusa mnpepncrasisger coboii mpo-
1[eCC 3aMeHbl CTApbIX Pa3pyLIeHHbIX 3laHNI1 HO-
BBIMJ COBpEMEHHBIMM 0ObEKTaMII.

Mccnenosarenb AnekceeBa ONMCHIBAaeT pe-
BaJIOpU3alMIO KaK ApKKI1 npumep B JIaTuHCKOM
Awmepuxke: «..KpeatuBHas ¢abpuka «OmmBar,
CO3laHHasl Ha MecCTe ObIBILIETO MeTajUTyprude-
CKOTO TPeNIpUATUA Y MEXaHNYeCKOro IPOu3-
BOJICTBA, BK/IIOYAeT B ceOs1 TOPrOBYIO 30HY, MH-
(OpMaLVOHHBI I[EHTP, MY3€ll COBpPEeMEHHOTO
UCKYCCTBA, aTe/lbe COBPEMEHHBIX XYH0>KHUKOB,
MIKOTYy TaHIeB ¥ MHOXECTBO IUIOAflOK MJIA
XYI0)KeCTBEHHOTO, TBOPYECKOTO pasBUTUA U
1po¢eccroHaIbHO MOATOTOBKY, OpTaHM3aLNN
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KYJIBTYPHBIX COOBITMII, SPKUX MepONpPUATHIA,
npoBoauMeix B Can-)KyaH-ga-Mageiipa... » [2].

PasBuTne 3acTpOEHHBIX TEPPUTOPUI IPUHS-
TO Ha3bIBaTb «PEeHOBALIMEN».

OpHOM M3 TIepBBIX PEHOBALMII SBJIAETCS
onpiT Hopsernn. TekctunpHas ¢abpuka mapy-
coB B OC10 0CTaHOBM/IA CBOE IIPOM3BOJCTBO B
1978 ropy. B 1996 rogy nmycryromue 1exa MecT-
Hble opraHbl IpeobpasoBamm nox Hopsexckyto
HIKO/Ty peMecesl ¥ XYAO0>KeCTBEHHO) IIPOMBIII-
neHHocTy, HopBexckylo akajemuio 6Ganera u
aKaJeMUIO OIlepbl. bOMbIINHCTBO CTapbIX COXpa-
HYBIIVXCS 3[aHUI My3eepunyposano [12,19].

PekoHCcTpyKIMs — Ipoliecc OOHOB/IEHMS CY-
I[eCTBYIOIIET0, HO YCTapeBILIero 00beKTa.

baknbikoBa B.O. B cBoeil Hay4yHOI paboTte
OTMeYaeT, 4TO «...peKOHCTPYMpPOBAaHHBIE 3a-
BOJICKNE IIPOCTPAHCTBA CIIYXKaT MeCTOM IJIA
PacIoNOXeHNsI MIOY-PyMOB AM3alIHEPCKUX TO-
BAapOB, TBOPYECKMX MAaCTEPCKMX, KPeaTHMBHBIX
are’TCTB...» [3].

Uccneposarens Cononnna H.C. B cBoeM uc-
C/IeNOBAaHUY IIPUBOIUT IIPUMEP «..yCIIEIIHOI
PEKOHCTPYKIVIY, peHOBauuu 1 pedyHKIMOHA-
JM3ALUM OJHOTO 3 IPOMBIIUIEHHBIX PallOHOB
Hbto-VMopka; cosmanue MyabTUGYHKIMOHATb-
HOTO KY/IbTypHOTO IleHTpa Zeche Zollverein Ha
OCHOBE CTapoll YTONbHONM MIaXThl B IepManun B
roposie 9cceH; cosfanue JIoysnickoro Haumo-
HajbHOro napka B CIIIA B mtare Maccavycerc;
Bo3poxxaeHne CyoHCKoI To/mHbI B Bennko6pu-
TaHWUM ¥ MHOTO€ Apyroe... » (puc.2) [18].

DonbMMHCTBO IPOMBIIITIEHHBIX TEPPUTOPUIL
MMpa VIMEIOT CTaTyC 0O0'beKTOB KYJIbTYPHOTO U
VHJyCTpUanbHOro Hacnepusa. «..B 1992 ropy
HOSABWICA TePMMH, OOO3HavamIuil HedyHK-
IVIOHVPYIOIIVe ¥ 3a0pOlLIeHHble IPOMBIIICH-
Hble 00BEKTBI, 00/IajafoI Ve /I CTPOUTENbCTBA
KOMMepYeCKIM IOTeHIIMA/IOM, — «OpayHAdMIL»
(brownfield)... rpunpunmos (greenfield), t.e.
CBOOOJIHBIX YYaCTKOB, I7le 3aCTPOIINK MOXKET
C HyIA BO3BECTM HEOOXOAVMMYI0 eMy MHppa-
CTPYKTYpY, OpayHA(MIABI NPeAcTaBIsOT CO-
6071 00'beKTHI, OpraHN30BAHHBIE HA OCHOBE yXKe
VIMEBIINXCS TOCTPOEK. ..» [4].

CoBpeMeHHas1 TeH/ICHIVA TaKTUIeCKOro yp-
6aHusma, BosHuKIIass B CeBepHONI AMepuke,
HOofipasyMeBaeT BpeMeHHble MajloMacIITaOHble
MepONpuUATHUs, HalpaBJeHHble Ha YIydlleHue
ropogckoit cpempl. Kak moaxon, 6bUT mpuMeHeH
B psifie CTpaH [0 peBUTAIN3ALNIN IPeNIIPUATII
B BUJie OKMBJIeHN: (acaioB YIMYHBIM IpapuT-
™ [25].

3aknroueHne

[TaBHBIM TIpMOPUTETOM KOMQOPTHOIT TroO-
POICKON Cpefbl SIBISETCA COPa3MEpPHOCTD de-
JIOBEKY, IICMXOSMOLMOHA/IbHAS ¥ BU3yajbHAs
KpacoTta ¢acajioB U yaui, 6ajaHc MEXJY Ipo-
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—

Puc.2. MynbTuQYHKIMOHABHBI KyNbTypHBIIT LeHTp Zeche Zollverein, r.9ccen, Tepmannsa

MBIIIEHHBIMM, OOLIeCTBEHHBIMU M SKUJIBIMU
spaHuAMu. B XXI Beke yCKOpeHHOe pasBUTHE
TOpOfIOB IIPENATCTBYET Y/IyYLIEHUIO YPOBH:A
XKVM3HM TOPOJICKOro HaceneHys. [lucbanaHc B ro-
POJICKOM IIPOCTPAHCTBE MIPUBOAUT K AucOaman-
Cy BO Bcex cepax )KIU3HM /T0fel. APXUTEKTOPDI
Y MH>XeHepbl IPOIIeJIINX CTONETUII IOHUMAIN
U 3Ha/IM BIIMsAHME 3[JAHMIT HA Ye/loBeKa. SHaAHUA
IIOMOTa/Ii MM CO3/laBaTh O/JATONPUATHYIO U
KOMQOpPTHYIO cpefty. B coBpeMeHHOM Mupe i
BOCCTAHOBJIEHNA Oa/laHCca B IPOCTPAHCTBE BaXK-
HO COXPaHATb MCTOPUYECKM LIeHHbIE 3/IaHUA U
coopykeHus. OCOOEHHO MeTa/Typru4ecKoro
HaIpaBJeHMsd, TaK KaK MeTall — CTparermye-

CKMII IPOAYKT JISl TOCY/IapCTBa, Y4aCTBYIOIINIL
B 000pOHHOM IIPOU3BOJCTBE ¥ MHOIMX APYTUX
Ba)KHBIX cepax /I SKOHOMUK MUPA.

TakuM 00pa3oM, apXUTEKTypHBIE TeHJEH-
UMM PEBUTAM3ALUU 110 COXPAaHEHMIO 3allaji-
HOEBPOIIENICKOTO ¥ aMepPMKaHCKOIo Haciequs
NPOMBIIUIEHHBIX 3[JAaHUI ¥ COOPY>KEHMUIA, VICTO-
PUYECKM IIEeHHBIX [JId MCTOPUM apXUTEKTYpBHI,
IIpeJIoiaraeT MCIOo/Ib30BaHNe Pa3INYHbIX BU-
II0OB BOCCTAHOBJICHMA B LIeJIAIX PasBUTUA TypPU3-
Ma, COLVIAJIbHOTO OOCTY>KMBaHMA U Pa3BUTHA
KYJIbTYpBbI, a TAKXKe COXpaHEeHMe NPONU3BOJCTBA
C BHeJJpeHeM HOBbIX T€XHOJIOTUIA.
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MsacHukosa A.A.

METO/bI PETY/IMPOBAHUA CBOVICTB
ITEBEHOYHO-MACTHUYHOI'O ACDOA/IBTOBETOHA

B Poccuu 3a nocnedxue oecsimy nem npu ycmpoticmee noKpuimuii 00poe ¢ 8biCOKOT
2PY30HANPAHEHHOCBIO ULeOEHOUHO-MACUYHDBLI AcPanbmobemor HAxXo0um éce 60-
nee wupokoe npumererue. IlonynspHocmy 3mozo mamepuana o0ycnosneHa ezo 6vi-
COKUMU MPAHCNOPMHO-IKCNYAMAUUOHHLIMU NOKA3AMENAMU N0 CPABHEHUI ¢ mpa-
ouyuoHHbIMU acanvmobemonamu. OCHOBHLIMU Npeumyuecmeamu uebeHoUHo-Ma-
CMUYHO20 AcPanbmobemona S6IAMCS €20 BbICOKAS COBU0YCMOUIMUB0Cb, BbICOKOE
3HaveHue KoIPPuyuenma cuenneHus ¢ Konecom asmomoOuns, 6vicokoe conpomuee-
Hue NOCMOSHHOT OepopMAaLUL, YCMOU4UBOCMYb K CIAPEeHUI0 U CHUNEHUE CTOUMOCTU
o6cnyscusanus. Bui6oovt 0 xopouiem cocmossHUU NOKPuIMuti U3 uje6eHOUHO-MACHUY-
HO20 acpanvmobemona OvLnu cOenaHbl HA OCHOBAHUL Pe3YTIbMAMOos pe2yiAPHbIX 00-
c71e008aHULL COCMOSHUS A6MoMAUCMPaeil, pabOMaru4ux 6 MANeNbIX YCA0BUTX IKC-
nayamayuu, Kax 6 Poccuu, max u 3a pyobexom.

C yuemom nonoxcumenvrozo onvima Pocasmodopom PP npunamo peuierue o pac-
UUpeHHOM NpuMeHeHUlU We0eHOUHO-MACMUUHO20 AcPanbmobemona Ha edepanvHvixX
dopozax Poccuu npu ycnosuu 0653amenvHo20 HAyUHO-MeEXHUUECK020 CONPOBOHOeHUS
Cmpoumenvcmaa.

3a ucmexuwiuii nepuod Ovin HakonseH 6ozamvlil 3apybexcHblil U omeuectnéeHHbIL
ONbIM NpUMeHeHUs uLebeHOUHO-MACMUYHBIX acanvmobemonos npu ycmpoticmee
BEPXHUX CT10€6 OOPONHCHBIX NOKPHIMUTL C UEPOX08AMOLi NOBEPXHOCBIO.

B pabome npedcmasnenvl 00CmMouHCMBa U HeOOCMAMKU NPpUMeHeHUS ujebeHoY-
HO-MACMUYHO020 acanvmobemona u ompasiervl Hauboee 8axcHble ACNeKMbl 3020
eecoma nepcnekmuHo20 HanNPAeIeHUsI Pa3eumus 00POHHOL MeXHOIOUU.

Ommeuero, umo 0ns obecneueHuss HA0EHHO20 PYHKUUOHUPOBAHUSL DOPOHCHBIX Ce-
metl U CIMPOUMenbcmea HOBbIX HEOOX00UMO yyHUleHUe Kauecmea 00POXHBIX HOKPbI-
Muti, CHUNCeHUe CIMOUMOCMU NPOU3BOOCEAa U YKAAOKU AcPanvmobermoHos, nosui-
uieHue 0071208e4HOCNU, Y8eTUUeHIE MEXPEMOHMHBIX CPOKOB U COKPAUeHUE PACX0008
HA PeMOHM U coOepicaHue asmomoounvHovix 0opoz. B cés3u ¢ uem nposeden aHanus
JIUMePamypHuIX UCMOYHUKOS U COeNaH 6bl600 0 Memooax MOOUPUKAUUU UlebeHO -
HO-MACMuU4Ho20 acpanvmobemona. Paccmompena 603MOMHOCMY UCNOL306AHUS 00-
6a80K-cmMabunU3amopos 07t MOOUPUKAUUU CIPYKMYPbL U CBOTICINE ULeOeHOUHO-Ma-
CMu4H020 acanvmobemona.

IIpedcmasnenvt Haubonee socmpebosartvie 000a6KU, OMpaxdceH NPUHUUN UX Oeli-
CMBUsl U 0OCHOBHbIE 00COUHCINBA U HEOOCMAMKU.

Kntouesvie cnosa: webeHouHo-macmu4tolLii achanvmobemon, 6umym, 000asxu,
cmabunu3amopul.

Myasnikova A.A.
PROPERTY CONTROL METHODS CRUSHED STONE
MASTIC ASPHALT CONCRETE

In Russia, over the past ten years, rubble-mastic asphalt concrete has been increasingly
used in the construction of road surfaces with high load-tightness. The popularity of this
material is due to its high transport and operational indicators compared to traditional
asphalt concrete. The main advantages of crushed stone-mastic asphalt concrete are its
high shear resistance, a high value of the coefficient of adhesion to the car wheel, high
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resistance to constant deformation, resistance to aging and reduced maintenance costs.
Conclusions about the good condition of pavements made of crushed stone-mastic asphalt
concrete were made on the basis of the results of regular surveys of the state of highways
operating in difficult operating conditions, both in Russia and abroad.

Taking into account the positive experience, Rosavtodor of the Russian Federation
made a decision on the expanded use of crushed stone-mastic asphalt concrete on the
federal roads of Russia, subject to the mandatory scientific and technical co-construction.

Over the past period, a rich foreign and domestic experience has been accumulated in
the use of crushed stone-mastic asphalt concrete when arranging the upper layers of road
surfaces with a rough surface.

The work presents the advantages and disadvantages of the use of crushed stone-no-
mastic asphalt concrete and reflects the most important aspects of this very promising
direction of development of road technology.

It was noted that in order to ensure the reliable functioning of road networks and
the construction of new ones, it is necessary to improve the quality of road surfaces,
reduce the cost of producing and laying asphalt concrete, increase durability, increase
repair times and reduce the cost of repairing and maintaining roads. In this regard, an
analysis of literary sources was carried out and a conclusion was made on the methods of
modifying crushed stone-mastic asphalt concrete. Possibility of using stabilizing additives
for modification of structure and properties of crushed stone-mastic asphalt concrete is

considered.

The most popular additives are presented, the principle of their operation and the
main advantages and disadvantages are reflected.
Keywords: crushed stone-mastic asphalt concrete, bitumen, additives, stabilizers.

[TpousBomcTBO acdanbTOBBIX MaTePUAIOB
3aHMMAaeT OJHO M3 BeAyUIMX MeCT B CTpPOu-
TenbHOM MHAYycTpun. Okonmo 80 % BhINycKae-
Moit B Poccum mpopyKumm MCIONb3yeTcs [t
YCTPOICTBa IOPOXKHBIX IMOKPBITUI, OCTaIbHbIE
20 % NpUMEHAIOTCA B IPOMBIIIJIEHHOM U TPaXk-
IaHCKoM cTpoutenbcTBe [1]. TTokpeiTusa us ac-
¢danbTob6eTOHa COCTAB/AIOT OOBLIYIO YacTh OT
IPOTSDKEHHOCTU BCeX aBTOMOOMJIBHBIX OPOT,
UMeIOLINX TBepHoe mokpeitue [2]. s obecre-
YeHVIsI HaJIeX)KHOTO QYHKIVIOHVPOBAHMS JOPOXK-
HBIX CeTell I CTPOUTE/IbCTBA HOBBIX HEOOXOMM-
MO y/Iy4llleHVe KayecTBa IOPOKHBIX TOKPBITHIA,
CHIDKEHMe CTOMMOCTY IPOU3BOJCTBA U YK -
K1 achanbToOeTOHOB, MOBBIIIEHNE IOITOBEY-
HOCTM, YBe/IMUeHNe MeXPEMOHTHBIX CPOKOB I
COKpallleHle pacXofl0oB Ha PeMOHT U cofepka-
HJIe aBTOMOOVIbHBIX TOPOT.

Msydyennto Teopuy, CTPYKTYpbl, CBOJCTB,
COCTABOB M TeXHOIOIUM achanbToOETOHOB I10-
CBSAIEHbl PabOTbl MHOTMX OTEYECTBEHHBIX M
3apyOeXHBIX yueHbIX. B paborax Borycnmascko-
ro A.M., BonkoBa M.JL., Tesennes JI.b., Tope-
noimeBa H.B., Koponesa U.B., Ilevenoro B.I,,
Pe6unpnepa II.A., Pynenckoro A. B., PribbeBa
N.A., Caxaposa I1.B. u gpyrux y4eHbIX pacKphbl-
BalOTCA BOIPOCHI MPOEKTUPOBAHNUA COCTABOB,
TeXHOJIOTUY IIPOM3BOACTBA U NpPUMEHEeHM: ac-
¢$anbTO6eTOHOB B JOPOXXHOM, IPOMBIIIIEHHOM
U TPOKJJAHCKOM CTPOUTENIbCTBE, a TAKXKe paspa-

60TaHBl OCHOBOIOJIATAOIE IPUHIUIBI TeO-
pun acdanproberoHa [3-18].

CaoiictBa acdanbrobeToHa OIPENeIITC S
IPeVMYIIeCTBEHHO ero CTPYKTYpoit. V3ydennio
CTPYKTYpBI acdanbToOeTOHa 1 €ro CBOJVICTB, a
TAK)Ke YCTAHOBJIEHUIO UIX B3aMMOCBSI3U ITOCBSI-
wensl paborsr Kosanesa SI.H., Kormspckoro
9.B.,, PeibbeBa VM.A. u gp. [19]. Crpykrypa ac-
banprobeTOHa, pacHONOKeHNe KOMIIOHEHTOB
CMeCV OTHOCUTENIBHO IPYT IPyTa U B IPOCTpPaH-
CTBe, MEXaHI3M B3aMOJENICTBUSA MEX/Y HUMU
3aBUCAT B OCHOBHOM OT IIOTHOCTV U HOPHU-
CTOCTY MUHEPATBHOTO OCTOBA, CTPYKTYPBI U
KO/IMYEeCTBA BSDKYILETO BeIeCTBa, a TaKXKe OT
IVIOTHOCTY YIIAKOBKM 3epeH. Bce mpemmoxxeH-
HbIe METOJ[bI pPacyeTa ONTUMAIbHbBIX CTPYKTYP U
COCTaBOB MUHEpPATbHOI YacTu acdanbrobero-
Ha CBOJATCA K eNVUHOI Lenu — co3fanme 6omnee
IVIOTHBIX acanbTOOETOHHBIX CMecelt, MMeo-
VX MMHUMATbHBI 00BEM 0P, 3a[0/THEHHbBIX
acanbroBoit MacTuKoi [20,21].

[TonyyeHne 3aJaHHBIX TEXHOMOTUYECKUX U
CTPOUTEIBHO-TEXHIYECKUX CBONCTB acdanbro-
6eroHa, o mHeHuwo VI.B. Koponesa [21], Bo3-
MOXKHO TIPM paspyLIeHN) HaYaabHBIX aTOMHBIX
CBsA3€il MeX[y MUHEPATbHBIMU YacTULAMU U
06BO/IaKMBaHMe MX [IEHKOI OUTYMa 3aJaHHOM
TOJIMHBL; CTPOTOe COOIofieHNe 3a/JaHHOI BSI3-
KOCTM CUCTeMBI Ha BCEX CTAJVSIX CTPYKTYPOOO-
pasoBaHMs; BBIOOP TEXHOTOIMM, IIPU KOTOPOI
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B JMICXOJZHOM MaTepuajie YMEHBIINUIOCh OBl KO-
JINYECTBO «IIPUPORHBIX» NePeKTOB U MUCKIIIO-
4ajI0Ch ITIOSIBJIEHME «HABEeHHbIX» Je(eKTOB B
acanbTOBBIX cucTeMax. [Ipu mepememiBanum
Marepuaza Ha IOBEPXHOCTM IeOHA 06pasyroT-
Csl CTPYKTYPUPOBAHHBIE 00OIOYKM BSIKYILETO
- 6UTyMHBIe IJIEHKU. BA3KOCTD, IaCTUYHOCTD
Y KOTe3MOHHAasI IPOYHOCTD BSDKYILETO MEHAIOT-
s B IIpoliecce yAaleHns OT MUHEPaIbHOI MOJI-
KJTaJIKVl 1 3aBUCAT OT CTeIIeHV ITOPUCTOCTY MM-
Hepa/IbHBIX KOMIIOHEHTOB 1 KONMYeCTBA CTPYK-
TypUpOBaHHOTO 6uTyMa [22,23].

Jl/1s IoBBIIEHNsT KayeCTBa HOPOXKHBIX I10-
KPBITHIT HEOOXOAVMO VCIIONb30BaHUE TOPOXK-
HO-CTPOUTENBbHBIX MaTepMajoB, KOTOpble 00-
JAIA0T TUIOTHOM M OJHOPOJHONM CTPYKTYpPOIA,
BOJJOHETIPOHUIIAEMOCTbIO, YCTONYMBOCTBIO K
COBUTOBBIM flepopMalMsM U TpemuHooOpa-
30BaHMIO, BBICOKOJN WM3HOCOCTOMKOCTbIO. Of-
HVIM 13 TaK/X MaTepuasoB sBJAETCS HeOeH0d-
HO-MaCTUYHbIN achanrbToOeTOH.

[lle6eHOYHO-MAacTNYHOI  acdanbTOOETOH-
Hoit cmechio (IIIMA) Ha3bIBaeTCst paloHaaIbHO
noffoO6paHHas CMeCb MUHEpaIbHBIX Marepua-
JIOB, JOPOXXHOTO OMTYyMa ¥ CTabMIM3MpYIoLIei
IO00aBKM, B3ATBIX B OIpefie/IEHHBIX IIPOIOPIN-
AX ¥ TepeMelIaHHBIX B HAarpeTOM COCTOSHUU
[22,23].

ITo cBOeMy CTPYKTYPHOMY CTPOEHMIO, IIO
COOTHOIIEHNIO ¥ COJiep>)KaHUI0 KOMIIOHEHTOB
cmecy, IIIMA oTnmyaeTrcs OT [PyrUX TUIIOB ac-
¢danbTobeToHa, MOITOMY €ro OTHOCAT K CaMo-
CTOSITEIBHOMY BUJY JOPOXXHOCTPOUTETBHBIX
MaTepuasos.

Otmmunem [IIMA oT TpagVIMOHHBIX TUIIOB
acanbrobeTOHa ABIACTCA JKeCTKas KapKacHas
CTPYKTYpa, Omaromapss KOTOpO¥l Ilepefadya Ha-
TPY3KM HENOCPEACTBEHHO C IIOBEPXHOCTM IIO-
KPBITVSI Ha HIDKeTIeXKallye CJION OCYIIeCTBIAeT-
sl 4yepes OT/ie/IbHbIE KPYIIHbIE YaCTUIIbI ieOHS,
COTIpMKacaroLyecs MeXx/y co6oit. VIMeHHO moa-
TOMY, 1Ie0€HOYHO-MaCTUYHbIN acanbToO6eToH
MeHee IOfIBEpP)KeH AedopMauysM B IPOROJIb-
HOM U TIOTIePEeYHOM HaIlpaBJIeHUsX [24].

Hepmocrarkom npumenenus IIIMA sapnaerca
HOsIBJIeHVe OMTYMHBIX IISIT€H Ha IOBEPXHOCTHU
HOKPBITHS TIOC/Ie YIUVIOTHEHMs. JTO TOBOPUT O
BBICOKOM COJI€PXKaHMM BSDKYIIETO ¥ HeJOCTa-
TOYHOJ CTaOMIM3UPYIOLEil CIIOCOOHOCTY MC-
[10/Ib30BaBIINXCA T06aBOK [24,25].

B Espome IIIMA 1cnonb3yioT B CTPOUTENb-
CTB€ B3JIETHO-IIOCA/I0OYHBIX II0/IOC U IIPY PeMOH-
Te IIeMEeHTOOETOHHBIX IIOKPBITHII Ha aBTOOaHaX.
Kpome toro IIIMA mnpumeHsieTcst pu CTpOU-
TEbCTBE MOCTOBBIX COOPY>KEHMI.

B Poccun me6eHo9HO-MacTUYHbIE acdab-
TOOETOHBI IO KPYNHOCTY IIeOHsA IOfpasfens-
10T Ha 3 ocHoBHBIe Mapku: [IIMA-10, IIMA-15,
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IIIMA-20. 3a py6e>xoM IIMPOKO pacIpocTpaHe-
Hbl Mapky IIIMA ¢ MakcMManbHBIM pasMepoM
mebus 8, 10, 11, 16, 22 mMm. [IIMA peKomeHpyer-
Csl TIPUMEHATD IIPYU YCTPONICTBE BEPXHUX CTIOEB
JIOPO>KHOI OIEX/bI Ha JJOPOraxX JM0OBIX KaTero-
Wit ¥ TOPOACKUX ynuuax B I-V KIMMarndeckux
30HAX, a TAK)Ke Ha a3pofipoMax Ipy YCTPOICTBE
B37IeTHO-TIOCAJJOYHBIX IT0/IOC ¥ B MeCTaX CTOSH-
KJ1 BO3[YLIHBIX CyHoB. TONMINHY ycTpauBaeMo-
ro cnos B 3aBucumoctu ot Mapku IIJMA HasHa-
4aloT B NIpefienax oT 3 10 6 CM.

B xauecTBe BXKYIIMX UCIIONB3YIOT He TONBKO
OuTYyMBI HeTSHbIE TOPOXKHBIE, HO 1 TIO/IVIMEp-
HO-OMTYMHOE BsDKYIIee.

Ha cerogusamnmii gesb nokpeitua us [IIMA
uMeloT 0ojiee BBICOKYIO JO/NTOBEYHOCTb, TaK
KaK II0 OCHOBHBIM 3KCIUIyaTallMIOHHBIM IIOKa-
3aTe/IsIM KauyeCcTBa OHM Ha MHOTO IIPEBOCXOMAT
CTaHZIapTHBIE IUIOTHBIe acdanbrobeToHsbl. [lo
CpaBHEHUIO C acanbTOOETOHOM IIOPUCTOCTD
MIMHepanbHOro octoa lIIMA Bbllile 1 yBenmu4u-
BaeTCsl MPOIOPLNOHANBHO COflePXKaHUI0 OUTY-
Ma. [ToBbllIeHMe KONMMYeCTBa BKYIIETo BefleT K
YBeIMYEHNIO TIOPUCTOCTY MUHEPaNTbHOIO OCTO-
Ba IIIMA. PaunonansHo nomobpauusiit [IIMA
OIITYMA/IBHO COYeTaeT B cebe XKEeCTKOCTb Ipu
OKaTUU U CIBUTE, TOJJAT/IMBOCTD 1 BBICOKYIO Jie-
($bOopMaTUBHOCTD IPU PACTSXKEHUN.

Ilo cpaBHeHMIO C TpafULMOHHBIMM ac-
¢danbrobeToHaMM, KOTOpble MMEIOT IUIOTHYIO
MHOTOYPOBHEBYI0 CTpYyKTypy, LIMA xapax-
TEPU3YeTCA KapKaCHO-IIENEeBO CTPYKTYpOIi,
Omarogaps 4yeMy MMeeT BBICOKME IOKa3aTen
CIBUTOYCTOMYMBOCTY, TPEIMHOCTONKOCTU, a
TaK Ke YCTOMYMBOCTD K pa3pyLIeHNAM IOf fieli-
CTBMEM TPAHCIIOPTA ¥ KIMMATHYeCKMX (HPaKTo-
POB, IIOBBIIIEHHBIN CPOK CIY>XOBI TIOKPBITHIL U
0onee HM3KMIT YPOBEHb IIyMa IPU JBVDKEHUM
TpaHcnopra [20-25].

Hepgoctarkom npumenenus IIIMA sapnaerca
HOsIBJIeHVe OMTYMHBIX IISIT€H Ha ITOBEPXHOCTHU
HMOKPBITUA TOC/Te YIVIOTHEHM. DTO TOBOPUT O
BBICOKOM COJIep)KaHUM BSDKYILETO U HeJOCTa-
TOYHOJ CTaOMIM3UPYIOLIEl CIIOCOOHOCTY MC-
I0/Ib30BABIINXCS T06aBOK [20-22].

HIna perynupoBanns csoiicts IIIMA B HacTo-
sliee BpeMs NPUMEHSIOT PAJ CTaOWIN3Upyo-
IMX J06aBOK, KOTOPBIE SABJIAIOTCS BaXKHENIINM
KOMIIOHEHTOM B cocTaBe IIIMA u okasbiBaeT
CTPYKTYpUpYIOlliee BIUAHNE Ha CMeCh, IPEfiOT-
Bpalljas cerperanmio 1 OTCI0eHre 6UTyMa Ipu
BBICOKIX TeMIlepaTypax Ha BceX dTalax Ipous-
BOJICTBA U YKIagKy [26]. B kauecTBe cTabummm-
3MPYIOIINX HOOABOK M3HAYa/JIbHO IHPUMEHSIN
ac6ecT U pe3VHOBYIO KPOIIKY, a IO3[JHEee TEPMO-
I/IACTHI, LIe/I/II0JIO3Hble ¥ MUHepaIbHble BOJIOK-
Ha, BOJI/TACTOHUT.

Ha ceropusmauit meHp Haumbomee pacmpo-
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CTpaHEHHBIMM ABJIAIOTCA  CTAOWIM3UpYIOLye
mo6aBKM U3 IIeUTIONIO3bI, TMpeNCTaBIeHHbIE B
Bufie pUOPMIIMPOBAHHOTO BOJIOKHA VIV Tpa-
Hy71 [9,19,24]. OgHUMU U3 CaMBIX IIMPOKO WUC-
II0/Ib3yeMbIX CTAaOMIM3MPYIOIMX [J00aBOK Ha
CETOMHAIIHUI [IeHb SABMAIOTCA NOOABKM TUIIA
Viatop, Technocel, Topcel, Genicel, Xpusoror,
CIO-3 TBII, CI Apmupon, Crunobur. Kpome
[eJUTFO/IO3HBIX BOJIOKOH HAXOJAT IpPUMEHEHUe
u 00aBKM 13 aKPUIOBBIX BOMOKOH, TaKie Kak
Dolanit, a Tak >ke 13 1pHa [19,24].

[Tpumenenne B IIIMA B kavecTBe cTabumm-
3Mpylole 006aBKM Pe3THOBOTO TEPMOI/IACTO-
wracta (PTOII) KoTOpbIil mpefcTaBiseT coboit
MHOTOKOMITIOHEHTHYI0 CMeChb  IIO/IMOIeIHO-
BOTO IONMMepa ¥ JIOPOXKHOro OuTyma. Bse-
IeHMre Ho6aBKM B cocTaB acdaabToOETOHHBIX
CMecell NOBBIIIAET BSA3KOCTb acanbrobeToHa,
B TOM 4YJC/Ie YBEIUYNMBAET TPEIMHOCTONKOCTD
U JONTOBEYHOCTb HAa pacTATVBAIOLIVE YCUINS,
a TaKoKe JUIMTEe/IbHbIE JUHAMMYeCKIe Harpy3Ku
[19,24].

[panynmupoBaHHas moMuMepHass JfobOaBKa
CEBUIIAB [24] cocrout n3 6utyma ¥ mom-
aMUTHOTO BOJIOKHA, a B KauecTBe IO/IMMeEp-
HO-apMUpyIoLieil KOOaBKM COJEPKUT OTXOJ
ruzipousonAnuy Tpybonposonos — ApmIIOBA,
IIPefICTAB/IAIONIT cO00I OTXOJ], IABYXC/IOMHO
JIEHTBl YCafIOYHOrO MaTepuasna JIsl U3O/ALUN
TpyO, cocToAMIT M3 C/IOSL a[Te3VOHHON aK-
TUBHOI KoMmo3unuu. IlpumeHeHue mo06aBKU
CEBUIIAB ynyumiaeT conpoTUBIEHME CMECH K
PAaCCIIOEHNIO, TIOBBIIIAET IIPOYHOCTb Ha CHBUT,
MPOYHOCTbH Ha cxKaTue npu 500C, MpOYHOCTD HA
pactsxenue mpu 0oC.

Eule omauM mpencraBuTeNneM IONMMMEPHBIX
I00aBOK ABJIAETCS I'paHY/IMpOBaHHAsA JoOaBKa
«BECTOITUJTIACT» [19,24]. To6aBka BBOOUTCA B
MUHePaIbHYIO YaCTb CMECH BMeCTe C MUHEePaJlb-
HBIM TIOPOIIKOM, PacCIUIaB/IseTCd B CMeCUTese
IpY TeXHOIOTMYECKUX TeMIlepaTypax IlepeMe-
IIVBAHVA, [IOC/Ie 4Yero afcopOupyeTcs Ha IO-
BEPXHOCTY MUHEPAIbHBIX 3€PEH, CIIOCOOCTBYS
COXpaHEHUIO OTHOPOSHOCTU CMECU IIPU JIOCTa-
TOYHO BBICOKOM COJIep>KaHNM OuTyMa.

Vicrionb3oBaHue CTaOMIM3UPYIOLINX Hoba-
BOK CHIDKAeT Cerperanyio ¥ IO0KNUTENTbHO
B/UAET Ha HeKoTopble cBoiictBa IIIMA. Ha-
npuMep, Takue OOaBKM MOTYT CYIIeCTBEHHO
HOBBILIATh TeMIIEpaTypy pasMsArdeHus Ouryma
U CHIDKATD €0 IIeHeTPALMIo, a TAKXKe YIy4IlaTh
ajire3uio OUTyMa U MOBBILIATh YCTOMNYMBOCTD K
obpasoBanuio komen [9,19,24]. HemocraTtkom
mpuMeHeHsI T0OaBOK CTabMIN3aTOPOB ABJIAET-
Cs1 UX BBICOKAst CTOMMOCTb.

B mocnennee BpeMs HaxofuT NpUMeHEHUe
IIIMA Ha crnenuaapbHO pa3pabOTaHHOM BSDKY-
meMm BUMTP3K unm Ha OCHOBE TEXHOTEHHOIO
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chIpbs. B kadecTBe cTabmmmsnupyrommx f06aBok
OPUMEHSIOT BOMTOKHICTbIE OTXOMbI TPOMBIIII-
JIEHHOCTH, IIPU 9TOM Y/IeLleB/IseTCs IPOU3BOJ-
CTBO, /1 IIOBBIIIAIOTCS HEKOTOPbIe (PU3NKO-MeXa-
HIYeCKle CBOJICTBa acdanbTobeToHa.

HexoTopble 3apyOexHble (QupMbl Ipepa-
ralT IPUMEHITh B KauyecTBe MOOABOK OTXO[bI
IIPOM3BOACTBA — KAIPOHOBBIE, IONMMITUIEHO-
Bble, TIOMUIIPOIMIEHOBbIe BOMOKHA. [Tpn nx mc-
TI0/Ib30BaHMM HAOTIOfaeTCs yIydllleH/e TeXHO-
JIOTVYECKUX U (PU3MKO-MEXaHNYeCKNX KadecCTB
acanbTo6EeTOHOB.

B TepmaHuM mpu CTPOUTENBCTBE OTAEMbHBIX
Y4acTKOB flopor ucnonb3osanu IIIMA, Monmbm—
[[MPOBAHHbIE OTXOlAMU TEKCTUIBHOTO IMPOU3-
BOJICTBa C 06111 JoIell OTXO[OB B cMecH 110 2%
[18,25,26]. OrMevanoch IOBBIIIEHNE YIIPYTO-
CTHU, YMeHbIlIeHNe lepOPMaTUBHOCTH, BBICOKAs
YCTOMYMBOCTD K BIIVISTHUIO HU3KUX TeMIIepaTyp.
Opnako HaOMIOAANIOCh M YBE/IMYEHME BIaroeM-
KOCTI.

B CHIA npu yxmapke acdanbrobeToHa U
npu pemoHnte popor B IIIMA ucnonb3oBanoch
BsDKyllee ¢ flo0aB/IeHNeM CUHTETUYEeCKUX BO-
JIOKOH JI/IMHOI 0K01o 9- 10 MM [18], uTo moo-
JKUTENTHHO MOBMUSIO Ha TPENMHOCTONKOCTD. B
ClIydae NpYMEHEHVS CUHTeTMYeCKUX BOJIOKOH
HeOoOXOIMM >KeCTKIII KOHTPOJIb TeMIIepaTypHO-
ro pexxuma. [Ipy HU3KOI TeMIlepaType IpUro-
TOBJIEHMsI BOTOKHA He PaCTATUBAIOTCS U TJIOXO
MepeMeNInNBaiOTCs, a TPU CAUIITKOM BBICOKON —
pacIaganTCcs.

Eule ofHMM TepCIeKTUBHBIM HalpaBieHN-
eM sBysgeTcs nmpousBopacTBo IIMA ¢ koMmmiekc-
HOIl CTPYKTYpUpYIoLIeil J06aBKOI, HalpuMep
Viatop-66. [JlanHast mo6aBKa MOMKHA COTEPKUT
HIO/IVIMEPHBINT MOAMPUKATOP U CTAOUIU3UPYIO-
NI apMUPYOINiT KOMIIOHEHT [23]. Ilpume-
HeHJe CTPYKTYpUPYIOLell Z06aBKM NOBbIIIAET
KauecTBO BSDKYIIETO M CTaOWIM3aLMIo CMe-
CM, Y9TO YIPOCTUT TEXHOJIOTUIO VM CTOUMOCTD
IIIMA.

[Moxpbitusa us IIIMA 6maromapst cBoeil Tek-
CType U IIepOXOBATOCTY OT/INYHO IIOIVIOUIAIOT
IIYM TPV JBVDKEHMY TPAHCIOPTA U SIB/IAIOTCS
6onee 6esomacupivn. Kpome toro IIIMA siBnsi-
eTcsl 6oslee ONTOBEYHBIM MaTepuaaoM 1 06/a-
[aeT TyYIIMMY XapaKTepYCTUKAMM TPY 9KCIUTY-
aTalMy M peMOHTe, YTO B 3HAYUTENBHON Mepe
OTIpaBJIbIBAET 3aTPAThl HA TPOU3BOMICTBO.

3aknroueHne

PaccmoTpeHHbIe BbIIIE CIIOCOOBI aKTUBAIIUN
IIIMA aKTyabHBI JIs JOPOXKHOTO U TU/IPOTEX-
HIYECKOTO CTPOMUTENbCTBA. BpIGOp TOro mmm
VIHOTO CIIoco0a aKTUBAIVM IPEeXe BCETo JION-
JKEH OBITb OOYCIOB/IEH ero SKOHOMMYECKUMMU
XapaKTepuCTUKaMu 1 3P PeKTMBHOCTBIO.
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VIIK 691.53

3umunu B.B.

IIO/IMMEPBI M1 OTXO/bI B )KU3HN YE/IOBEKA

B nacmosuee 8pems oueHb OCMPO CHPOUmM 60NPOC OXPAHbLL IKOOZUU 6 CHPAHE,
6 cybvexmax P®D. Pasmepol MycOPHbIX NONULOHO8 HEYKIIOHHO PACYM, KOIU4eCH 80
waxm, Kapvepos, ux eyOuHa yeenuuueaemcs, paseumue NPOMblUTIEHHO20 CEKMOopPa
6 CCCP passusanocv cmonv cmpemutmenvHo, umo Kk 2017 200y oonst BBIT cmparvt om
Hux cocmaenana 32,4%. Oonaxo nocne pacnada Cosemckozo COIO3A B Poccuu npe-
Kpamuno ceot desimenvHocmyv 6onee 80 movicau 360008 U Pabpux, meppumopuu Ko-
mMopuix, 8 60IbUIUHCIMEBE CTTYHAes, OCAIUCL 3A0POUEHHBIMU U HUKOMY He HYHCHbIMU.

Taxxce TOII-10 Muposwvix c6anox mexHuKU noka3viéaem Ham Knaobuuia kopaonei
U cy008, asmomobusneti u agmo6ycos, noe3008 u N08030K, CAMOTIEMOB U MenePOHHBIX
6y00K, KOMNLIOMEPOB U UX KOMNTIEKMYIOULUX, ObIM0601l MeXHUKU.

Konuuecmeo uHOUBUOYANbHLIX YNAKOBOK 1M08aP06, cmapvie eusu, 00e#0a ma-
JIeHbK020 pa3mepa, eOUHONObL Hadenoe Nambve, Cy8eHUPbl U MACHUMUKU, YKPAUEHUS
- 910 CIUXULIHO BbLOPACLIBAEMCS THOOLMU 6 MYCOPHOE 6€0PO.

IIpobnemy npoexma 21006a16H020 MACUMAOA HYHCHO PeUIAmb He MONbKO 6 2710-
6anvHOM CMbICTIE, HO U 8 KAXHOOLi ceMbe, 8 KAiIOOM HesloBeKe.

Obwvexmom uccnedo8anusi S6IEMCS U3yueHue npoyecca NPUoOUleHUs 2paroan K
coKpauleHur0 nompebeHUs NPUPOOHbIX Pecypcos, a maie 6epeiHomy OmHOUEHUD
K npupode npu coope excedHe8HO HAKANTUBAIOUAEMYCST MYCOPY.

Kniouesvte cnosa: sxonozus, cmpoumenvhvle Mamepuanivl, 0mxoool.

Zimich V.V.

POLYMERS AND WASTE IN HUMAN LIFE

Currently, the issue of environmental protection in the country and in the constituent
entities of the Russian Federation is very acute. The size of landfills is steadily growing,
the number of mines, quarries, their depth is increasing, the development of the industrial
sector in the USSR developed so rapidly that by 2017 the share of the countrys GDP
from them was 32.4%. However, after the collapse of the Soviet UNION, more than 80
thousand plants and factories ceased their activities in Russia, the territories of which, in
most cases, remained abandoned and useless to anyone.

Also, the TOP 10 of the world’s equipment dumps shows us cemeteries of ships and
ships, cars and buses, trains and carts, airplanes and telephone booths, computers and
their components, and household appliances.

The number of individual packages of goods, old things, clothes of a small size, a dress
worn once, souvenirs and magnets, jewelry - people spontaneously throw this into the
trash.

The problem of a global-scale project needs to be solved not only in a global sense, but
also in every family, in every person.

The object of the study is to study the process of involving citizens in reducing the
consumption of natural resources, as well as caring for nature when collecting garbage
that accumulates daily.

Keywords: ecology, building materials, waste.

[Ipu cTpouTenbCcTBE 3JaHMIT M COOPYXKEHMII — LIMOHHO-TeIUION30JIALVIOHHBIX (YaCTMYHO BOC-
VICHIOJIb3YeTCS OTPOMHOE KOJMMYECTBO Pasany-  IPUHMMAIONIMX HATPY3KY) ¥ TEIUION3O/ALMOH-
HBIX M3JIeNMil ¥ KOHCTPYKLMIL: KOHCTPYKLMOH-  HbIX (He BOCHPMHMMAOIVX HArpy3Ky). OpHako,
HBIX (BOCIIPMHMMAIOIIMX HArPY3Ky), KOHCTPYK-  He BCe M3 HUX ABJIAIOTCA KayeCTBEHHBIMU U He
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Ha BCe MOXXHO TOTY4YUTh cepTudukar Gesomac-
HocTu. OCOOEHHO 3TO OTHOCUTCA K TEIIOU30-
JIALMOHHBIM M aKYCTUYECKMM MaTepyaiaM.

PaccMOTpUM Tenon30/IALIOHHbIE MaTepua-
JIBI U U3JIEITUS.

K HMM MOXXHO OTHECTU MMHepa/IbHYIO BaTy,
HIEHOTIO/IVCTYPOIT, MOHTKHYIO. IIEHY, 9KO-IIEHY,
IIEHOIIO/INYPEeTaH I T.Ji.

B KOHCTPYKI[MOHHBIM MOYXHO OTHECTH Mare-
pUasnbl: KIeeHsblil O6pyc, COH/IBUY-TIaHeNN, Kilee-
HbIE IUTHI, COHABUY-OIOKI U T.11.

OCHOBOII /151 TIONTYYeHNUs TIEPBUIHBIX TIOJIN-
MEepOB SIB/ISIIOTCS Ta3, OMTy4IeHHBII TT0CIe mepe-
paboTKM yriis, ra3a, HepTi. ITOT ra3 OUNIIAIOT.
A nanblite 3a CYeT CTIOKHBIX XMMUYECKNX TIPO-
1[€CCOB TIONIYYAlOT Pas3/iIHble MaTePHAIBL.

[TonmimMepbl TaK)Ke MOTYT OBITH BTOPUIHBIMI,
KOTOpbI€e M3TOTaB/IMBAITCS U3 OTXOMOB M/IACTH-
KOBOTO IIPOM3BOJICTBA, MNOO mocrie mepepabor-
KI VCIIONb30BAHHBIX MATePUaNoB U WU3MIEINIL,
HO OHU MMEIOT Pas3/IMIHOrO POJA 3arpsi3HEHNS:
OyMa>KHble HaKJIeNKH, TPsi3b, MeTa/IndecKue
BKJIIOUeHus [5].

B mpouecce BosroHku HedTn o06pasyercs
OTPOMHO€ KO/TMYECTBO IMOIYTHBIX MPOLYKTOB,
IIOMJMO PeaKTUBHOTO TOIUINBA, OeH3MHA, KEPO-
CMHa, a TAK)Ke TIPOAYKTHI KPeKMHIra HeTu:

- IpOMBIIIIEHHblE MaTepuasbl: TyLPOHBI,
MasyThl, Macia, mnapa¢us, acanbT, OUTYM,
raspl, OKVDKEHHBIN MPOIaH, [U3e/IbHOe TOIUIN-
BO, KOKC 1 7ip. [6];

OHEPI'OCBEPETAIOIINE TEXHOJIOI'MN

— CTpOWTE/IbHBIe MaTepyajbl: IEeHOIONNY-
peTaH, IeHOIOMNUCTUPOII, 9KOoBaTa, GpeHondop-
MasbfieruHas cMona u jp. [9].

MunepanbHaa BaTa. [l1a npousBojicTBa
MUHEpPaIbHOI BaThbl UCIIOJIb3YIOT TaKye TOPHbIE
IOpOABI, KaK 0asajbT, rabOpo, amabas u pas-
NMMYHble KapOOHaTHBIE MOpoAbl. TakKe MOTyT
VICTIOJIb30BATh OTXOABI NPOMBIIIIEHHBIX IIPO-
U3BOJICTB, HAIIpMep LUIAK MeTa/UTypriudecKnx
IIPOV3BOJICTB.

3areM TOpHYIO INOPOAY PAaCIUIAB/IAIT IIpU
temnepaTtype 15000C, 3aTeM MeTOOM LIeHTpH-
¢byrupoBaHMs 13 MONTYYEHHOTO pacIlaBa BbITA-
MBAKOT BOJOKHA, 3aT€M BOJIOKHA OCAXJAIT B
CIlelMa/IbHBIX BaHHBIX WV KaMepax, ¥ CMellN-
BaIoT ¢ heHoMpopMaIbIeTTHON CMOJION, KOTO-
pasa npu 2000C monumepusyercsa U CKaeMBaeT
BCe BOJIOKHA B €[IMHBII IVIOTHBI KoBep. [loce
3TOTO MMHEpa/JbHOBATHBI KOBEP Pa3IMYHBIMU
BaJIKAMI YIUIOTHAIOT M PeXYT Ha M3JeNs 3a-
IaHHBIX pasmepos (puc. 1) [1, 2].

Ilenonmonuctupon. V3 denona u pennsru-
JIeHa MOTy4aloT TPaHY/Ibl pa3MepoM 2-5 MM Me-
TOZfOM nonuMepusanuyu [3]. 3aTeM mony4yeHHbIE
TpaHyJIbl U CHeluanbHble IIeHOoOOpasyloliee
I00aBKM CBapMBAIOT TaK Ha3bIBaeMble «OYy/IKI»,
KOTOpBIe 3aTeM TOPSAYMMI CTPYHAMM PACIININ-
BAIOTCS Ha M3JIeNNs HY>)KHOTO pasMmepa (puc. 2).

IkoBara. CMeIMBaIOT BMECTE OTXO/bI Liefl-
JTIOJIO3HO-OYMaXKHOJ IIPOMBIIUIEHHOCTH, 60p-
HYIO KUCTIOTY 1 TeTpabopar HaTpus U pasind-

Puc. A 1. MunepanbHas Bara

Hble AHTUIIMPEHBI, IeHoracutenu [4]. 3arem
KOMITOHEHTBI COBMECTHO M3MeJIbYaloT B LIpéfe-
pe o o6pa30BaHI/m OJIHOPOJHOM TATy4Yeil cy6—
CTAHIIMY, ¥ OTIIPAB/ISIOT B BBIAYBHYIO MAIIUHY
(puc. 3) [7].

O6006LIMB TEXHOMOTMIO KjIeeHoro Opyca,
MOYXHO BBIIE/INTD C/IEAYIOMINe STAIbl: TOPLOB-
Ka, PacImI, CyIIKa, CKJIeUBaHNe, IIpecCoBaHIe,
3apesaHnue vauiek (puc. 4).

I peBecHO-BONMOKHNCTBIE, NPEeBECHO-CTPY-
skeuHble nucThl ¥ OSB-nmanenn. CyTb TexHo-

Puc. A 2. Ilenononuctupon

JIOTMM 3aK/II0YaeTCA B TOM, 9TO BCE 3TY IAHEIN
COCTOSIT U3 OTXOMOB JlepeBO0OpabaThIBaIOLIei
IIPOMBIIIIEHHOCTN (CTPYXKKM PpasHBIX pas-
MepOB 1 TOJ/IINHBI, HpeBeCHaH HbI}Ib) n Kieda
B Busie (deHOonpopManbaerngHON CMOJBI, KO-
TOpble CMEIINBAITCS, CKIEUBAIOTCI KIEeM U
IIPOXOJAT TEIUIOBYIO 00pabOTKY /st OBICTPOTO
3arBeppeBaHus Kines (puc. 5). OTimyarorcs aTu
n3penna KOIN4YeCTBOM CprbeBbIX KOMIIOHEH-
TOB U TONIIVMHOM, TMOKOCTHIO U IPOYHOCTHIO

(8].
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3arnyLwwku Ha Bbixoge
(no wenamio)

Puc. 4. Kieensiit 6pyc i fBOHOI KJIeeHblit 6pyc

ConpBuy-nanenu. [laHHble TaHenM Ipef-
CTaB/IAIOT CO00I TMOPWJ MEHONONMUCTUPOTIA U
OSB-naHere, cCoeNIHEHHBIX CIEIaTbHbIM KiTe-
€M B e[IVIHbII1 KOMIIO3UTHBIIT MaTepua (puc. 6).

B navame 2000-x romoB cTasi0o MOJAHBIM Jie-
JaTh B KBapTHpe TaK HasblBaeMblil «eBpo-pe-
MOHT», KOTOPBIif 3aK/I1I09a€TCs B yCTAHOBKe I1JIa-
CTUKOBBIX OKOH, HaTSDKHBIX ITOTOIKAX, BUHUJIO-
BBIX 000X, OCHOBHOM JITHOJIEYMe M/IU ITapKeTe.
3aMeHa cTapoil MeOey Ha HOBYIO TaK)Xe He Ma-
noBaxkHa. OlHAKO Majo, KTO 3a/lyMbIBaeTCs Ha
TOM, 4TO IIOCJIe TAKOTO PEMOHTa He/b3s )KUThb B
TAaKOM ITOMeIleHNY MMHMMYM IIOJITOfja, a IIpo-

BeTpUBATh IIOC/Ie PEMOHTa TaKoe IOMelleHMe
Heo6xomMo 3 MecsIa.

Kpowme Toro, «3amedaTaHHbIe» IOTMMEPHBIM
K/IeeM U BUHM/IOBBIMM 000sAMM Hapy>KHbIE CTe-
HBI [IePeCTAIOT «/JBIIIATDY, T.e. HAPYLIAETCS BO3-
IlyX00OMeH I TapOM3OIALUA B IOMEIIeHNU.
YcTaHOBKa K€ JIONOMTHUTENbHBIX YCTPONCTB B
BUJle KOH[MIIMOHEpa, yBIKHUTENel U OYM-
CTUTeIel INIIb YCYTYyO/AeT CUTYalUI0 TeM, YTO
CIOCOOCTBYET pPacIpOCTPaHEHMI0 6OJBIIOro
4)C/la MMKPOOPTaHM3MOB B cpefle. A OTCyT-
CTBUE BO3MOKHOCTU ITPOBETPUBATDH KBAPTUPDI
B TaKOM 00ObeMe, KOTODBI pernaMeHTHPOBaH




CanllunoM, U perynmpoBaTh U HOAJEp>KUBaTh
TeMIIEPATypy BHYTPEHHETO BO3JyXa B 3MMHMIA
nepuoy, BpeMeHu +18...+210C mpoBonupyet
POCT TpUOKOB B CTEHAX.

IIpumeHeHMe TIOMMMEPHBIX MaTepUaNoB B
CTPONTENbCTBE YCYIyOnAeTCA TeM, YTO BpeJHbIe
BelleCTBa, TaKMe KaK CTUPON U (eHON BbIfiens-
I0TCSA TIOCTOSHHO 13 MaTepyuajioB, TaKXKe OHM BCe
roproure B pa3Hoii crenenn. CepTudukarsl cOOT-
BETCTBMA HETOPIOYECTHU WJI TOPIOYECTY MaTepua-
7a TpebyeTcs ele ¥ IPOBEPUTD B 1aOOPATOPUIL.

Kpome TOro, B 60NMBIINX HPOMBIIITIEHHBIX
ropofiax OT NpefupUATHIA M TPAHCIIOPTA U TaK
obpasyeTcs MHOTO BBIJIe/IeHMII, KOTOpbIE Be-
TPOM PacIHpOCTPAHAITCA Ha OONbline Teppu-
TOPUY U OCEJAIOT HA HUX.

A CTPOUTENBCTBO 3KOJIOTMYECKM HE YMCThIX
VHAVBULYa/TbHBIX JKUIBIX JOMOB CIIOCOOCTBYeT
JIMIIb TOMY, YTOOBI TTIOC/Ie PabOThI YeTOBEK IIPO-
JOJKaeT AbIIIATh BPEeHbIMM BelljecTBaMu. Kpo-
Me TOTO, BCE OHM TONAJIaloT B II0YBY U B CEJb-
CKO-XO034JICTBEHHbIE KY/IbTYPbl, KOTOPbIE 3aTeM
Je/I0BeK YIOTpeO/IAeT B IIIIY.

OHEPI'OCBEPEIAOIINE TEXHOJIOT' MM

CTpOUTENbCTBO VHAMBUYATbHBIX SKUIBIX
JIOMOB 13 3KOJOTMYECKM O€30IMaCHbIX CTPOU-
TEIbHBIX MATEPUAJIOB SIB/ISIETCS MUPOBBIM TPEH-
oM. HaumHast oT MHAMBUAYANbHBIX 3aCTpOII-
I[KOB, 3aKaHYMBasi KPYIHBIMU CTPOUTEIbHBI-
MU KOMITAaHUSMMU, TTEPEXOMAT K IKOMTOTMYECKUM
TEXHOJIOTHSIM B aPXUTEKTYPE 1 CTPOUTENHCTBE.

OCHOBHbIE ~HATIPAB/IEHNs 9KOIOTUIECKOI
0€30MacHOCTH TIPYU MPOEKTUPOBAHNU U CTPOU-
Te/IbCTBE SKOIOCETEeHIIL:

- VCKIIYEHNE TOMMEPHBIX MaTePUAIOB
IIPU CTPOUTENIBCTBE KaPKACOB 3[[aHMIT M BO3BE-
JIEHVUV KPOBEJIb;

- NCIONMb30BaHUe pecypcocbeperarmmx
MaTepuanoB, COMEPXKAI[UX B CBOEM COCTaBe
0O0YHbIe IPOAYKTHI MIPOMBIIIIEHHBIX MTPON3-
BOJICTB;

— BHeJ[peHMe TEeXHOJIOTUII aKKyMy/IupoBa-
HIS TeITa U3 3eMJT, COTTHIIA, BETPa;

- TNpUMeHeHNe TEeXHOMOTMII YMHOTO JoMa
(puc. 7).

OpHako, /14 TOro, 4ToObI TaKue oMa OTBe-
Jaji TpeOOBAHMAM 9KOTOTUYECKOIT 6E30IacHO-

-

TenncoGMeHHWK Ans 3 OTtpaboTaHHIi
HarpeBa CBEXEBOTo BO3AYXa Tennbii BO3AYX
oTpaboTaHHbIM

Ceexuit Bosayx '\}
CHapy*u

YTennexve Kposnu
He MeHee 50 cM

YTenneHHble 1 3allilleHH ble
OT Bnarv CTeHbl C KDSd).
Tennonepega4yy oKkono

0,1 Br/m:C 40 oM

CeeXHil BO3AYX
nocTynaeT 8 Xurble
KOMHaTL! U cnanbH

PekxomeHAoBaHo YCTaHOBUTL
. COMHEYHble KonnexkTopa ans
N TOPRYEei Boas!

NetHee
conHue

 Tenno ot niogein
1 oBopyaoBaHus
|OCHOBHOM MCTOYHUK
loTONNeHUA

3umMHee
conHue

BaxeH 3aluTHLIA 3KpaH oT
neperpesa NeTHUM CONHLEM

OxHa ¢ Ko3th. Tennonepenayun

U<0,90 Br/m?C.

YTenneHue 8 rpyHTe He meHee 30 cm

Puc. A 7. 3eneHoe cTpouTENbCTBO

cTH, HeOOXOAMMO COOTTIOATh TPeOOBAHNMS CTAH-
[apTOB 3€/IEHOTO CTPOUTENBCTBA.

Hanb6ornee npeAnouTuTeIbHOI CUCTEMOI Cep-
tudukanym B Mype 1 Typunn ABIsAeTCA cucTeMa
LEED (Leadership in Energy and Environmental
Design), KOTOpast MOYKET IIPMMEHSTHCS KaK B Mac-
mTabax 3gaHys, TaK U B MacuTabax ropopa. JIpy-
TOii CCTEMOIt, MCTonb3yemoii B Typuun, ABnser-
ca BREEAM (Building Research Establishment
Environmental Assessment Method), kotopas
mpefcTaBisieT co00it METOZ OLeHKM, pas3pabo-
TaHHbII B Bemmko6putannu [10].

Takum 00pa3oM, HEOOXOAMMO IEPEXOANUTH
[IO/THOCTBIO Ha CTAHJAPTU3UPOBAHHOE U CEPTU-
dbunupoBaHHOe 3e/leHOe CcTpouTenbcTBo [11].
ITO MO3BOJIUT:

219 APXUTEKTYPA, TPAJOCTPOU

— COKpAaTUTb KONMMYECTBO BBIAE/IAIONIETOCH
rasa CO, ¢ 38% B HECKONBKO pas;

— YMEeHBUINTD KOMYECTBO CTUPO/A 1 (peHo-
J1a B BO3J[yXe 3a CYeT 3aMeHbI ChIPbeBBIX KOMIIO-
HEHTOB IIPM IIPOM3BOACTBE IEHOIIOMNCTUPOIA
n ¢denondopmanpaerna Ha OMOKOMIIOHEHTHI,
KOTOpbIe TAKKe IT03BOJIAT CHU3UTH TOPIOYECTD
CTPOUTETbHBIX MAaTePIAIOB Ha X OCHOBE.

Takum o6pasom:

1) 3HAYNTE/TbHBIMY VICTOYHMKAMU 3aTrps3He-
HIA OKPY>KaIOlleil Cpefibl OT CTPOUTENIBHON OT-
pac/u ABMAITCA PEHOIBL ¥ CTUPOJIBL, COAEpIKa-
myecs B CTPOUTETbHBIX MaTepuaax, U3ennax
U KOHCTPYKIVIAX;

2) BOXHO COKPAaTUTb KOIMNYECTBO BbIfese-
moro rasa CO, ¢ 38% B HECKONBKO pas;
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3) YMEHBIIUTb KOMNYIECTBO cTUpona u peHo- u eHondopmanbiernja Ha OMOKOMIIOHEHTHI,
J1a B BO3J[yXe 3a CYeT 3aMEeHbI ChIPbeBBIX KOMIIO-  KOTOpbIE TAK)Ke II03BOJIAT CHU3UTH TOPIOYECTD
HEHTOB TPM TPOU3BOJCTBE TEHOMOMUCTUPOIA  CTPOUTETHHBIX MaTEPUATOB Ha X OCHOBE.

JInTeparypa

1. https://remontami.ru/proizvodstvo-mineralnoj-vaty/ [Electronic resource]. - Crarbs
U3 MHTEPHeTA.

2. https://remontami.ru/iz-chego-delayut-mineralnuyu-vatu-sostav/ [Electronic
resource]. — CTaTbs 13 MHTEPHETA.

3. https://e-plastic.ru/spravochnik/materiali/polistirol/ [Electronic resource]. — CraTbs 13
MHTEPHETA.

4. https://srbu.ru/stroitelnye-materialy/8-ekovata-nedostatki.html [Electronic resource].
— Crarbs 13 MHTEpHeTA.

5. https://moybiznes.org/proizvodstvo-granul [Electronic resource]. - CraTbs 13 MHTEpHETA.
6. https://neftegaz.ru/science/petrochemistry/332108-metody-pererabotki-nefti/

7. https://srbu.ru/stroitelnye-materialy/8-ekovata-nedostatki.html [Electronic resource].
— Crarbs 13 MHTEpHeTA.

8. https://kalevalaosb.ru/about/tech/ [Electronic resource]. - CtaTbs U3 MHTepHeTA.

9. https://vk.com/razdelyaika74 [Electronic resource]. — Crarbs U3 MHTEpHeTA.

10. https://www.realtygroup.property/ru/what-is-green-building [Electronic resource]. -
CraTbs 13 UHTEpHeTA.

11. IlepcrieKTUBBI CTPOUTEIbCTBA 9KOIOTMYeCKM YnCThIX 3annit /Ilerposa E.A., Kopury-
HOB A.®. // CoBpeMeHHOE CTPOUTENBCTBO U apXuTeKTypa. Ne 1 (25). 2022. - 14-19 c.

References

1. https://remontami.ru/proizvodstvo-mineralnoj-vaty/ [Electronic resource]. — Article
from the Internet.

2. https://remontami.ru/iz-chego-delayut-mineralnuyu-vatu-sostav/  [Electronic  re-
source]. — Article from the Internet.

3. https://e-plastic.ru/spravochnik/materiali/polistirol/ [Electronic resource]. — Article
from the Internet.

4. https://srbu.ru/stroitelnye-materialy/8-ekovata-nedostatki.html [Electronic re-source].
— Article from the Internet.

5. https://moybiznes.org/proizvodstvo-granul [Electronic resource]. — Article from the
Internet.

6. https://neftegaz.ru/science/petrochemistry/332108-metody-pererabotki-nefti/

7. https://srbu.ru/stroitelnye-materialy/8-ekovata-nedostatki.html [Electronic re-source].
— Article from the Internet.

8. https://kalevalaosb.ru/about/tech/ [Electronic resource]. - Article from the Internet.

9. https://vk.com/razdelyaika74 [Electronic resource]. — Article from the Internet.

10. https://www.realtygroup.property/ru/what-is-green-building [Electronic re-source]. -
Article from the Internet.

11. Prospects for the construction of environmentally friendly buildings / Petrova E.A.,
Korshunov A.E // Modern construction and architecture. No. 1 (25). 2022. — 14-19 p.

3umuu B. B,
K. T. H., Jo1leHT, KO>KHO-YpabcKuit rocyapCTBEHHBIIT YHUBepCUTeT, I. Yensaounck. E-mail: stroy-
ingener@yandex.ru

Zimich V. V.,
PhD in construction, docent, South Ural State University, c. Chelyabinsk. E-mail: stroy-ingener@
yandex.ru

Ilocmynuna 6 pedaxuyuro 01.10.2023

R¥A) APXUTEKTYPA, TPAJJOCTPOUTE/IbCTBO M JIM3AMH Ne 37 2023




VMHHOBAIIMOHHBIE ObPA3OBATE/IbHBIE ITPOI'PAMMObI

VIIK 811.111

Elena V. Shapkina
ACADEMIC WRITING ON ARCHITECTURE:
TEMPORAL RELATIONS

Effective academic writing skills are important requirements for all the researchers in
all the fields as well as architecture. A very important thing to know about the academic
style and the linguistic means are correct tense forms that constitute the temporal
relations and structure of the writing. Therefore, the purpose of the article is to study
the features of tense forms usage in scientific articles on architecture. Our research
focused on two aspects: to analyze the relationship between tense forms usage and the
compositional parts and to study their functions within the articles. The results showed
the use of the Present Simple, Past Simple, and Present Perfect prevails over the other
forms. The most frequent form is the Present Simple used to describe abstract things; then
comes the Past Simple used to describe real-life or existing things or phenomena with
indicating a specific time and place; the Present Perfect form is the least common form
used to describe research results. The quantitative use of all the tense forms depends on
the contents and depends on the compositional part of the article. The Present Simple
is mostly used in Data Collection and Data Analysis; the Past Simple - in Introduction
and Methods; the Present Perfect in Conclusion. We found out that each tense form has
several functions. The Present Simple is used to describe scientific facts, rules, laws, and
the current state of affairs on a particular issue; the Past Simple is mostly used to present
real facts when analyzing the history of the problem or describing some facts about the
history of the research object; the Present Perfect is used to present the research problems
and to underline the long existence of the problem and urgent necessity to solve it. Though
using tense forms in architectural articles is similar to that of the articles in other scientific
fields, it has a number of specific features, such as average quantity of each kind of tense
form in different compositional parts, different percentage of functions of each tense form
and extra functions that are typical for the articles of the field. The results of the study can
be used to develop a set of instructions for academic writing in architecture as well as for
further studies of the temporal structure in the field.

Keywords: academic writing, temporal relations, tense forms, tense functions, text
structure.

I. Introduction
Nowadays, one of the is to publish the results

is to study the features of tense forms usage in
scientific articles on architecture.

of scientific studies in English. Scholars in the
field of Architecture are no exception. include
the knowledge of the structural, grammatical and
lexical features of scientific articles in English.
Undoubtedly, of great importance is the correct
use of verb tense forms typical for scientific
articles genre. As a rule, almost all the stylistics
textbooks feature only the Present Simple tense
as a typical tense to convey all-time truths,
rules, patterns, etc. Our observations show that
the range of verb tense forms scientific articles
in a various scientific fields include not only
the Present Simple but also the Past Simple and
Present Perfect tenses. In addition, the frequency
of using one or another tense verb form depends
on the compositional part of the article in which
itis used [8]. Therefore, the purpose of the article

The main scientific tasks of our study are as
follows:

— to consider the theoretical foundations for
the study of verb tense forms in scientific articles;

- to analyze the functional features of verb
tense forms in scientific articles on architecture;

- to study the relationship between the use
of tense forms of the verb and the compositional
parts of scientific articles on architecture.

II. Theory

Scientifically, the use of tense forms of
the verb in any text depends on the temporal
structure of the text, which is related to the
category of temporality. This category is one of
the essential properties of any text and reflects
the author’s perception and understanding the
time of indicated situations and their elements
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related to the moment of the speaker’s speech or
another reference point [1].

The temporal reference point is an extremely
important notion of text time and the temporal
structure of it. This is a kind of abstract “now”,
a point, which makes possible to constitute
the temporal perspective of the text and other
temporal relationships. The reference point can
be objective, i.e. refer to real time, and it can be
relative, a kind of an abstract notion [4], The
temporal reference point determines the type of
a text time and the choice of language means by
the author of the text [2, 12, 15].

We believe that temporal relations in a
scientific article are of an objective type, as it is
determined by the real facts of a real world. As a
result, the reference point is objective but it does
not have a specific designation and is expressed
indirectly through the description of a scientific
problem and the need to solve it. In some cases
(as a rule, in the articles of a humanitarian
and social orientation), the scientific problem
description is possible by using lexical means, for
example, now, over the past few decades, over the
30 years, in the coming decades, etc. [8]

An important point for scientific article
writing is the set of language tools used to express
temporality. This set includes both lexical and
grammatical means. Lexical means include words
and phrases: time, year, tomorrow, yesterday,
during ..., now, these days, etc. Grammatical
means include: inclination, modal words and
modal verbs, syntactic constructions, etc. The
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main means of expressing temporal relations in
any language and text are verb forms [10].

The peculiarities of the temporal text structure
depend directly on the topic and stylistic
orientation of the text [3, 13]. This position
is noted in the works of the famous linguist Z.
Turaeva. She notes that the temporal structure of
the text is a network of relations that connects
linguistic elements used to present temporality
and united by a functional and semantic integrity
[11].

Important for our study is the fact that there
are specifics and traditions of using linguistic
means to express temporal relations in texts
belonging to the same genre in each language
culture [5, 6, 14]. This must be taken into account
when writing scientific articles in a foreign
language in various fields, including architecture.

Our observations show that in scientific
articles on energy, computer science, education,
chemistry, materials science the frequency of
using this or that tense form depends mainly
on the compositional part of a scientific article.
We proceed from the following compositional
structure of a scientific article, which implies the
presence of obligatory compositional parts and a
certain order in which they follow [7]:

1. Introduction

2. Methods, Data collection, Data analysis

3. Literature review

4. Results and discussion

5. Conclusions

In terms of tense using the most diverse

Table 1
Compositional part Present Simple | Past Simple | Present Perfect
(%) (%) (%)
Introduction 79 8 10
Methods 43 56 0,5
Data collection, Data analysis 21 75 1,5
Literature Review 73 17 8
Results and discussion 65 34 0,5
Conclusions 98 1 -

compositional part is introduction, and the
most homogeneous is conclusion (Table 1). In
compositional parts about research methods,
data collection and data analysis the Past Simple
forms are mainly used. In other compositional
parts the Present Simple forms prevail. It should
also be noted that in each article the volume
of each compositional part can vary greatly.
Accordingly, in those articles that describe the
methods and procedure of the study in much
detail, the Past Simple forms may prevail in the
whole article [9].

Our study in the field of energy, computer
science, education, chemistry, materials show
the following functional features of main tense
forms.

The Present Simple form is used to describe
scientific facts, rules, laws, the current state
of affairs on a particular issue; to transfer of
scientific opinions and assessments, research
results if they belong to a group of scientists;
to describe dynamic processes, research stages,
the course of the experiment, the results and
conclusions of the study.
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Past Simple form is used to transfer of
scientific opinions and assessments, research
results; to present the experiment procedure,
research methods, the process of collecting and
processing data; to describe the data obtained
during the experiment (but if we are talking
about generalizations and conclusions, then the
Present Simple form is used).

Present Perfect form is used to present the
research problem; to describe the results of
previous studies carried out by various scientists
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up to the present moment; to indicate a problem
that has emerged in recent years [8].

III. Results and discussion

Tense forms varieties

Our analysis of the tense forms included
their fixation and their quantitative analysis.
The results show that in scientific articles on
architecture, as well as in other scientific fields,
the use of Present Simple, Past Simple, Present
Perfect prevails over the other forms.

Table 2 demonstrates that the most common

Table 2
Tense %
Present Simple 64
Past Simple 26
Present Perfect 9

form is the Present Simple form, generally used
to describe abstract things. Next, comes the Past
Simple form, which is used to describe real-life
or existing things or phenomena with indicating
a specific time and place. The Present Perfect
form is the least common form used to describe
research results.

We observed these forms in all the
compositional parts of architectural articles.
But, their qualitative proportion of their use
is not the same (Table 3). The most diverse
in terms of tense forms are the following
compositional parts «Introduction», «Literature
review» (or «Theory») and «Conclusion». Less

tense forms are used in the compositional
parts «Methods», «Data analysis», «Results
and discussion». The most frequent forms of
Present Simple are in the parts «Data collection,
Data analysis» and «Literature Review». The
Past Simple are the most frequently used forms
in the part «Method», and Present Perfect —
in «Conclusions», «Methods», «Results and
discussion».

This may be due to two reasons. Firstly, these
parts present the most abstract and generalized
things that are not related to a specific moment
of time. Secondly, these parts are not clearly
distinguished in all the articles and can be

Table 3
Compositional part Present Simple Past Simple Present Perfect
(%) (%) (%)
Introduction 55 31 0,1
Methods 25 66 8
Data collection, Data analysis 76 16 7
Literature Review 72 21 6
Results and discussion 64 27 8
Conclusions 60 31 8,6
included or combined into other parts. articles analyzed. The functions of the Present
Comparing the results of the wusing Simple are given below (Table 4).

temporary forms in articles on architecture
and other fields (Table 1), we can conclude
that there are significant differences in articles
on architecture. Firstly, there is a significant
difference in the variability of tense forms within
the compositional parts, and secondly, generally,
the articles on architecture use less the Present
Simple but more Past Simple forms.

Tense forms functions

To study the functions of each tense we
analyzed the quantity of verb forms used in the

The table 4 shows that in most cases Present
Simple is used to describe scientific facts, rules,
laws, the current state of affairs on a particular
issue. That is, it shows the abstract relations
that do not refer to a concrete situation. These
relations are also valid for the other functions
of the Present Simple tense. The specifics of the
Present Simple in architectural articles is that
it can be used to present the problem of the
research. It is in contrast to the other fields where
the tense is not used in this function.
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Table 5
Past Simple Functions %
Transferring scientific opinions and assessments, research results 7
Presenting the experiment procedure, research methods, the process of collecting 7
and processing data
Describing the data obtained during the experiment 9
Presenting real facts 77

Table 5 shows the functions of the Past Simple.
Statistically, the tense is mostly used to present real
facts when analyzing the history of the problem
or describing some facts about the history of the
research object. Usually, in this function the Past
Simple is used with geographical names and time

expressions, which creates the concrete time and
space relations in the writing. We should note
that the function of the Past Simple is a specific
feature of architectural articles, as it is practically
not used in this function in other scientific fields.

Table 6 shows the most frequent use of Present

Table 6
Present Perfect functions %
Presenting the research problem 42
Describing the results of previous studies carried out by various scientists up to the 31
present moment
Indicating a problem that has emerged in recent years 10
Presenting the results of the study 21

Perfect to present the research problems. The
forms are typically used in the introduction to
underline the long existence of the problem and
urgent necessity to solve it. Compared to other
fields the Present Perfect has a wider use and a
wider range of functions. The specific function of
the tense in the architectural articles is to present

the results of the study.
Conclusion
To sum wup, our study showed that

architectural articles use three tense forms:
Present Simple, Past Simple and Present Perfect.
The quantitative correlation of their usage is not
the same. The Present Simple is the main tool as
it correlates with the main communicative aim
of the academic writing, to describe scientific
facts, rules, laws, the current state of affairs on
a particular issue. Then, the second frequent
tense is Past Simple. It is used to present some
information about the things that happened in
the past. Typically, it is used with geographical

names and time expression presenting the
historical events related with the things studied.
The quantitative use of all the tense forms is
influenced by the aspect of the studies and
depends on the compositional part of the article.
The Present Simple has its widest usage in Data
Collection and Data Analysis. Past Simple is
mainly used in Introduction and Methods, and
Present Perfect has its widest use in Conclusion.
Though using tense forms in architectural
articles is similar to that of the articles in other
scientific fields, it has a number of specific
features, such as average quantity of each kind
of tense form in different compositional parts,
different percentage of functions of each tense
form and extra functions that are typical for the
articles of the field.

The results of the study contribute to
developing instructions for academic writing in
architecture and can be used for further studies
of the temporal structure in the field.
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