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CTPOUTEJIbBHBIE KOHCTPYKIUU, 3JAHUA U COOPYKEHUS

VIK 699.844

B. H. BOBBLJIEB, ua.-xopp. PAACH, mpo¢., 3aB. kadeapoii apXuTeKTypbI;
II. A. TPEBHEB, kauna. texH. Hayk, HadaabHuk YHMUI[ «CTpouTtenbHble KOH-
cTpykuum», aou. kadeapnl apxurexkrypsi; . JI. IIIET'OJIEB, kana. TexH. Hayk,
npo¢. kadenpol apxurektypbl; . B. MOHUY, kana. TexH. HayK, npod. kadeapbl
ApXUTEKTYPbI

UCCJIEJTOBAHMS 3BYKOM3JIYUYEHMS OT'PAXKIATOIIENA
KOHCTPYKIIMENA C TPUMEHEHUEM MHTEHCUMETPUYECKOI'O
KOMIIJIEKCA

OI'BOY BO «Hmxeroponckuii TocyjapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIA YHUBEPCUTET»
Poccus, 603950, r. H. HoBropon, yn. MnsunCcKas, 1. 65.

Ten.: (831) 430-19-46; sm. moura: dmitriy.monich@mail.ru

Kniouegvie cnosa: 3ByKOU3IydeHHE, yPOBEHb 3ByKOBOTO JABIEHUS, 3BYKOM3OJSIINS, OTPaXkIaro-
mast KOHCTPYKINS, HHTEHCHMETPUIECKUH KOMIIIEKC.

TIpedcmasnenvl pesyibmamul SKCNEPUMEHMATLHBIX UCCTE008AHUL 36YKOUONAYUU U 38YKO-
usnyUeHus 0OHOCIOUHOU MOHKOIU 02paxcoaroueli KOHCMpyKyuell ¢ npuMeHenueM Memooos axy-
cmuyeckol unmencumempuu. Fzmepenuss nposoouucs 6 1a60pamopHuix yCiosusx, 6 pesepoepa-
YUOHHBIX Kamepax. [Ipusedenvl ceedenus 06 IKCNePUMEHMATbHOU YCIMAHOBKE.

Jnst m3MepeHuit 3ByKOM3OIIAINN OTPaKIAIONINX KOHCTPYKIMHA 31aHuil B Jabopa-
TOPHBIX YCIOBHAX MpUMeHseTcs cranaaptHas metoanka [OCT 27296-2012. Tlpu atom
N3MEPSIOTCSl YPOBHHU 3BYKOBOTO JaBJIEHUS B AM((HY3HOM 3BYKOBOM ITOJIE JIBYX CMEXK-
HBIX peBepOepanoHHbIX Kamep. OHAKO TaKne H3MEPEHHUS HE TIO3BOJISIOT HCCIIEA0BATh
3BYKOHM3JIyUEHHE OTPaKACHUEM B OJIMKHEM 3BYKOBOM II0JI€, YTO TPECTABIISAET OCOOBIH
MHTEpEC TSI N3yYeHUs] MEXaHU3Ma ITPOXOXK/ICHHS 3ByKa. Pelrenne naHHOH 3a1a4n BO3-
MOJKHO C TTOMOIIIFIO METOIOB aKyCTHYEeCKON HHTeHCHMeTpuH [1]-[4].

B naGoparopun akycTtukun Hmkeropoackoro rocyJapCTBEHHOTO apXHTEKTYPHO-
CTPOUTEIBHOTO YHUBEPCUTETA MIPOBEICHBI IIEPBBIC IKCIIEPUMEHTHI C IPUMEHEHUEM WH-
TeHCUMeTpHuueckoro komruiekca “Sinus” (I'epmanust). B xauecTBe oObekTa mcciea0Ba-
HUH OBIJIO HCTIONB30BaHO OTHOCIIOITHOE TOHKOE OTPaKICHNE — THIICOBOJIOKHUCTHIN JTUCT
(I'BJI) TommHoi 12,5 MM, 3aKpeTIeHHBII TI0 KOHTYPY B IIpOeMe peBepOeparioHHBIX Kamep.

Ha nepBom 3Tane ObUIM MPOBENEHBI N3MEPEHUS 3BYKOU3OISIINHN OTPaKICHUS T10
metozauke ISO 15186-1:2000 (cwm. puc. 1).

3BYKOHM3OJIAIIHS 00pasiia ompeaernsiach mo Gopmyie:

R,,=L,—6-[L,+10Ig(S, /] +K_, 1
rae Lp1 — CpelHuii ypoBeHb 3ByKoBoro nasinenus B KBY, nb; L, — cpennuil yposeHb
MHTEHCUBHOCTH 3ByKa Ha u3MepurenbHoi nosepxunoctu B KHY, nb; Sm — IJIOMAAb M3-
MepHUTENbHOH MOBEPXHOCTH, M?; S — MIomaab 06pasia, M*; K, — afianTupyrommii kosd-
¢umuenr, nb.
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Puc. 1. Cxema 5KCHEepHMEHTATbHON yCTAaHOBKHU 10 M3MEPEHHIO 3BYKOM3OILINN OTpakIaromeit
KOHCTPYKIUH C HCIIOIb30BaHWEM HHTEHCHUMETPHUYECKOTO KOMIUIeKca: / — MCCIeayeMblii oOpa-
3el; 2 — U3MEePUTENbHBIH MUKPO(OH; 3 — 3IMEKTPOAKyCTHUECKHE U3ITydaTend; 4 — HHTCHCUMe-
TPUYECKHH 30HM; 5 — H3MEPUTEIbHAS allaparypa ¢ MPOrpaMMHBIM obecTriedeHneM utst 00paboT-
KM CUTHaja; 6 — IIyMOMep CO BCTPOCHHBIM I'€HEpaTOpOM CHTHaja; / — YCHIUTENb MOIIHOCTH;
KBY — xamepa Bbicokoro ypoBHsi; KHY — kamepa HU3KOTO ypoBHS

Ha puc. 2 npencraBieHbl pe3ylbTaThl IPOBEACHHBIX H3MEPEHH B CPaBHEHUH C Ya-
CTOTHOH XapaKTepUCTUKON 3BYKOM3OJISLIUY OTPasKACHNS, N3MEPEHHOM 0 CTaHIapTHON
METOJIUKE.

R.nb
40
et & ~ ~
35 A= \ //
8 L \ 7’
t 1 - ‘ /’
\ A ’ -\ N
30 \ N, r y ’
- \
\ f' \ 2
\
25 x - _.".f
N p)
\\ y
20 ooy
\J
15 fIn
o~ = = Wy = = = Wy = = = = = =1 = = ] = = =
=] == = (o] W = Wy — = = [aar] = = W = = =] Wy = =
—_— — — (o] (o] Lo =+ L's o -] f=1 Lo ] =] =] W — = =
— — — [ | Lo ] (o’ == ("3

Puc. 2. DxcnepuMeHTaIbHBIE YaCTOTHBIC XapaKTEPUCTHKH 3BYKOM3OJISIINN HCCIELyeMON OHO-
CIIOITtHOHM TOHKO# orpaxkaaromeii koHcTpykuuu (I'BJI Tommmuuoii 12,5 mm): [ — mo pesyasraTam
HM3MEPEHUH ¢ UCTIONIBb30BaHNEM HHTEHCHMETpHYecKoro komrmiekca mo ISO 15186-1:2000; 2 — mo
pe3yabraTam usMepeHuit mo crangaptaoit meroauke [OCT 27296-2012
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K CTATBE B. H. BOBBIJIEBA, I1. A. TPEBHEBA, JI. JI. IIETOJIEBA,
. B. MOHNYA «<MCCJIIEJOBAHUE 3BYKOU3JYYEHUS
OI'PAXKJIAIOMIEA KOHCTPYKIIMENA C TPUMEHEHUEM
NHTEHCUMETPUYECKOI'O KOMIIJIEKCA»
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Puc. 1. YpoBHH 3ByKOBOTO AaBieHUs B OnnkHeM noje orpaxaeHus (f= 50 I'n): a — no anuHHOMN
cropone (¢ = 2,0 M); 6 — 10 KOpOTKO cTopoHe (b = 1,2 M); ¢ — BU3yaIn3aiys 1o pe3ysabTatam nu3-
MepeHni
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Puc. 2. YpoBHH 3ByKOBOTO JaBlieHUs B OivbkHeM 1oiie orpaxaeHus (f= 160 I'n): a — mo amuHHON
cTopoHe (@ = 2,0 M); 6 — 110 KOpOTKO# cTopoHe (b = 1,2 M); ¢ — BU3yaJIn3alus M0 pe3ysibTaraM H3-
MepeHui
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Puc. 3. YpoBHU 3ByKOBOTO JaBJeHHs B OIYDKHEM 1ojie orpaxaeHus (f= 315 I'n): @ — mo AnuHHOM

cropone (a = 2,0 M); 6 — 10 KOpOTKO# cTopoHe (b = 1,2 M); ¢ — BU3yaIM3anus M0 Pe3yyibTaTaM U3-
MepeHui
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Puc. 4. YpoBHU 3ByKOBOTO aBieHUs B OrkHeM none orpaxkaeHus (f'= 800 I'm): ¢ — mo amuHHON
ctopoHe (@ = 2,0 M); 6 — 0 KOpoTKol cTopoHe (b = 1,2 M); 6 — BU3yanu3anus M0 pe3ynIbTaTaM U3-
MEepeHHH
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Puc. 5. YpoBau 3ByK0OBOTO aBieHus B OmrkHEM nosne orpaxkaeHus (f= 2000 I'n): ¢ — no mnHHON
cropone (@ = 2,0 M); 6 — I0 KOpOTKO# cTopore (b = 1,2 M); ¢ — BU3yanH3anus M0 pe3ybTaTaM U3-
MEepeHHH
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Puc. 6. YpoBHHM 3ByKOBOTO JaBieHUs B OnvkHeM 1oie orpaxkaeHus (/= 3150 I'n): a — mo amuHHON
ctopoHe (@ = 2,0 M); 6 — 10 KOpOTKO# cTopoHe (b = 1,2 M); ¢ — BU3yaJIu3alus MO Pe3yJibTaraM H3-
MepeHui
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CmpoumensHble KOHCIMPYKYULU, 30AHUSL U COOPYIHCEHUS O

AHanm3upyst MpejcTaBiIeHHbIE JaHHBIC, MOKHO BHJIETh, YTO PE3YJIBTAaThl U3MeEpe-
HUH 110 IByM METOJMKaM HMEIOT HEIUIOXYIO CXOIMMOCTh B HOPMUPYEMOM JHAaIla30He
gactor / = 100-3150 I'i. 3HaunMTENbHBIE PACXOXKICHUS B AMANa30HE HU3KUX YacCTOT
(63 T', 80 I'm) BBI3BaHBI OTCyTCTBUEM U dy3HOTrO 3ByKOBOrO ot B KHY mipu m3me-
PEHHMSAX 10 CTAHAAPTHONW METOJIHKE.

Ha Bropom stane nccnegoBajioch 3ByKOU3JIYUEHHE OrpayKaarolell KOHCTPYKLIUEH
B OJIMDKHEM 3BYKOBOM I10Jie. VIHTEHCUMETPHUECKNH KOMIIJIEKC MTO3BOJISIET U3MEPSATH Ta-
paMeTpsl M3IY4YEHHUS! 3BYKOBBIX BOJH B PA3JIHYHBIX TOYKaX IMOBEPXHOCTH 00pasna co
croponsl KHY (cMm. puc. 3).

Puc. 3. YcraHOBKa MHTEHCHMETPHUECKOTO 30HIA MPU M3MEPEHHIX 3BYKOH3IYUESHUS! OTHOCIOM-
HOM TOHKOH orpaxaaromieit konctpykiun (I'BJI ronmuaoi 12,5 MM) ¢ 3aKpeTieHHeM 0 KOHTYPY
B IIpOEME MEXKIY peBepOepariHiOHHBEIMI KaMepaMH

[To pe3ynbraraM NMpoBeAEHHBIX U3MEPEHNH OBUIN ITOCTPOEHBI rpaduky pacmpese-
JICHHUs yPOBHEH 3BYKOBOTO AaBieHUs (L, 1b) 110 MOBEPXHOCTH OrpakICHHs, HA OCHOBA-
HUM KOTOPBIX ObliIa BBITIOJIHEHA BU3yanu3anus (cM. puc. 1—6 uB. Bkieiiku). [Tonydennsre
Pe3yJbTaThl MO3BOJISIOT aHAJIU3UPOBATH BKJIA]] B 3BYKOU3IYUCHHE OT/ACIbHBIX YJaCTKOB
T10 TUTOIIAAN OTPAXIAIOIIeH KOHCTPYKIIMU HA PA3JIUYHBIX YAaCTOTAX.

B nanpHelimeM miaHupyeTcs IpOAOKEHUE UCCIAEA0BAHUM ¢ UCIIOJIb30BAHUEM HH-
TEHCHUMETPHUYECKOTO KOMIUIEKCA JUISL IPYTUX THIIOB OIPaskAAarONINX KOHCTPYKIINH.

Hccnedosanue evinonneno 6 pamxax Iocyoapcmeennozo sadanus Munobpuayku
Poccuu, npoexm Ne 7.8615.2017/7.8.
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The article presents the results of experimental studies of sound insulation and sound
emission by a single-layer thin enclosing structure using acoustic intensity methods. The
measurements were carried out in laboratory conditions, in reverberation chambers. Information
about the experimental installation is provided.
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HNCCIIEJOBAHUSA 3BYKOU3OJIALNNN OI' PAYKJAIOIIX
KOHCTPYKIIUM C MPUCOEJUHEHHBIMHA JIEMEHTAMHU

'®I'BOY BO «Hmkeropoackuii rocy1apcTBeHHbIH apXHUTEKTYPHO-CTPOUTEIbHBIH YHHBEPCHTET
Poccust, 603950, r. H. HoBropon, yi. Mnsunckas, 1. 65.

Tem.: (831) 430-19-46; 1. moura: dmitriy.monich@mail.ru

2OI'BY «Hay4Ho-HCCIen0BaTeNbCKHI HHCTUTYT CTpoUTeNnbHOM Gu3nku PAACH»

Poccus, 127238, . Mocksa, JlokoMmoTHBHBII mpoe3f, 1. 21. Ten.: (495) 482-40-76

Knrouegvie cnosa: 3ByKOU3O0IALMS, OTPAXKAAIOLINE KOHCTPYKLUY, IPUCOCIUHCHHBIE JIEMEHTBHI.

Ilpeocmasnenvi pezynbmamol UCCLe008aHUSL 36VKOUZONAYUU 0PAANCOAIOUUX KOHCPYKYULL
€ NPUCOCOUHEHHBIMU INEMEHMAMU U3 TUCMOBbIX Mamepuanos. IIpusedenvl pe3yibmanvl dKc-
NEePUMEHMANbHBIX UCCIe008ANUL 8 1AOOPAMOPHLIX YCA08UAX OJisl HECKONbKUX MUN08 00pasyos.
Ilposeden ananusz uacmommuvix Xapaxmepucmux 36yKOU30AAYUU 02PAACOEHUIL.

B HacTosiiee Bpemsi B yCIOBUSIX TOPOJICKON 3aCTPONKH aKTyadbHOW SIBIISICTCS 3a-
IIUTa HACCJICHUs OT myma. JlaHHas 3aja4ya BakKHA MPHU CTPOUTEIHCTBE HOBBIX M Pe-
KOHCTPYKIIMH CYIIECTBYIOIINX 37aHuii. Paboune MecTa B 0OIICCTBEHHBIX M, 0COOCHHO,
B MIPOMBIIUICHHBIX 3JaHUSX MOJBECPKCHBI BO3JCHCTBUIO MOBBIIICHHBIX YPOBHEH ITyma
(TexHOJOrHYeCcKOe O0OpYIOBaHUE, MOABEMHO-TPAHCIIOPTHOS OOOPYIOBAHUE, HHIKC-
HEPHO-TEXHUYECKoe obopymoBanue u jp.). Co3maHruE HOBBIX THUIIOB 3BYKOHM3OJIHPYIO-
IIMX OTPAKJCHHUN (aKyCTHYCCKHUX 3KPAHOB, 3ByKOU3OJIUPYIOUINX BBITOPOJIOK IIIYMHBIX
Y4aCTKOB, CTCHOK 3BYKOHM3OJHUPYIOIIUX KOKYXOB JUIS IIYMHOTO 00OpymoBaHUs), o0e-
CIICUMBAIONIUX TPEOyeMOe CHIKCHHUE IyMa Ha pa0OvHMX MECTaX, SBISCTCS aKTyalbHOM
3aaueii JJisi CTPOUTEIIbCTBA.

WHTepec mpeacTaBiseT MOBBINICHUES 3BYKOU3OJISIIIMKA OTPaXJICHUN 0e3 3HAUYUTCIIb-
HOTO YBEIW4YCHHUs Macchl. Ha puc. 1 mpeacTaBiieHa cxeMa HOBOTO THITa 3BYKOH30JIUPY-
IOIIEeH OrpaKaaroliell KOHCTPYKIMK C MPUCOCTUHCHHBIMU 3JIEMECHTAMHU U3 JTHUCTOBOTO
Marepuana [1].

5 ﬂ/ﬂ 5/ 5

Puc. 1. Cxema 3ByKOM30IMPYIOLIETO OTPaXACHUS C IPUCOCIUHEHHBIMU 3JIEMEHTAaMU U3 JTUCTOBO-
ro marepuana: / — 6a3oBast JIMCTOBAasl OOIIMBKA, 3aKpeIUIEHHAsl Ha Kapkace; 2 — CTOWKM Kapkaca
(TIoKa3aHbl YCIIOBHO); 3 — MPUCOEANHEHHBIE YJIEMEHTHI IIPSIMOYTOIBHON (hOPMBI, BEITTOJTHEHHBIE 13

JINCTOBOT'O MaTepuana; 4 — CJIod yrnpyroro Marepuasna
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B kadectBe 6a30B0i IMCTOBOM OOIIMBKH MOTYT IIPUMEHSTHCS pa3InIHbIe MaTepHa-
JIbI, NINPOKO MCIIOIb3YEMbIC B HACTOSIIEE BPEMsI B CTPOUTEIHCTBE — IMIICOBOJIOKHHUCTHIE
muctel (I'BJI), runcokapronnsie nucthl (['KJT), memenTHO-cTpy)eunbie muThl (LICIT)
n zp. [IprcoeHEHHBIE 2]IEMEHTHI TAK)KE MOTYT BBIITOJIHATHCS U3 BBIIICYKA3aHHBIX JIH-
CTOBBIX MaTepuasoB, YTO 00ECIICUYNBAET BBHICOKHH ypOBEHb YHH(DHKAIIUK IIPH HPOU3-
BOJICTBE OIPaXKJAIOINX KOHCTPYKIUH. J/laHHBIE 371eMEHTHI UMEIOT KpeIUIeHHE K 0a30BOMH
JUCTOBOM OOIMBKE CTaThbHBIMU camope3amu ¢ marom 50—100 mm (Ha puc. 1 ycioBHO
He 1oka3aHbl). Kapkac MOXKET BBIMOIHATHCS U3 PA3IMYHBIX MaTepHUaIoB (MeTalll, Aepe-
BO M JIp.), @ HIar CTOEK OINPEEIIeTCS] HCXOAs U3 YCIOBHN MPOYHOCTH U YCTOWYHBOCTH
OrpakJeHUs (ONTHUMAaJLHOU sBIsieTcs BenmunHa: @ = 500-600 mm).

Ha puc. 2 nokazan oJiH U3 BapUAHTOB MIPAKTUYECKOTO ITPUMEHEHHUs pa3padoTaH-
HOTO 3BYKOM3OJHUPYIOLIETO OrpakJeHNsI B HOMEIIEHHH OONECTBEHHOTO MM IPOMBIII-
JICHHOTO 3/IaHUsI B KQUECTBE aKyCTHYECKOTO SKpaHa WM 3BYKOM30JINPYIOIIEH BHITOPOI-
KM IIYMHOTO y4acTKa.

Ha puc. 3, 4 npuBeneHbl 4aCTOTHBIE XapaKTEPUCTHKH 3BYKOW3OJISILIUH, KOTOpPBIE
ObUIN TTOJTyYECHBI TyTEM HKCIIEPHUMEHTAIBHBIX U3MEPEHHUH B peBepOepallnOHHBIX KaMe-
pax naboparopun akyctuku HHIACY no crangapraoit metoguke 'OCT 27296-2012.

Kak BuaHO M3 cpaBHEHHUs rpadukoB Ha pUC. 3, 3BYKOM3OJALMS pa3padOTaHHO-
IO OTpaXKJIEHHsI MPEBBIIMIAET 3BYKOM3OJISLUIO McXonHONH KoHCTpyknuu (I'BJI Tommm-
HO# 12,5 MM) Ha BenmmumHy oT 1 10 8 nb BO Bcem HOpMHpyeMOM IHama3oHE YacToT.
YBenuueHUe TONIIUHBI MIPUCOCAMHEHHBIX IEMEHTOB B 2 pasa (¢ 12,5 MM 1mo 25 mMm)
MIPHUBEJIO K JONOJHUTEIFHOMY ITOBBIIICHUIO 3BYKOM3OJSIIIMK OrpakaeHus Ha 1-5 nb.
Haunbonpmmnit 3¢ GexT noBhIIIEeHUs 3ByKOM30ISAINN OTPAKACHUS OTMEYAeTCs B AHMaIa-
30He HU3KHX 9acToT (f'= 100-250 I'1r), 9T0 0COOCHHO BaXKHO IJIST CHIMYKCHUS IITyMa TeX-
HOJIOTHYECKOTO 000pYyI0BaHMS B IPOMBIIIUICHHBIX 3JaHUSX.

Puc. 2. CxeMa yCTaHOBKH 3BYKOM30JIHPYIOIIETO Orpa)/ICHHs B IOMEILICHUH OOIIECTBEHHOTO HIIH
MIPOMBIIUICHHOTO 3/1aHNUS (B Ka4eCTBE aKyCTHYECKOTO 9KpaHa HIIM 3BYKOM30JIHPYIOIICH BBITOPOI-
KM IIYMHOTO y4acTka), Beicota £ = 1,0-2,5 m: / — 0a30oBas 1ucTOBasi OOIIMBKA, 3aKpETUICHHAS
Ha Kapkace; 2 — HampasJsfoliue npoduin kapkaca; 3 — CTOHKH Kapkaca; 4 — NpUCOCTHMHCHHbIC
9IIEMEHTBI IPSIMOYTOJIBHOM ()OPMBI, BBHITOIHEHHBIE U3 JIHCTOBOTO MaTepraa
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Ha puc. 4 moka3zaHo BIHSHHE TOJIIWHBEI YIIPYTOTO CJIOS Ha 3BYKOM3OILHUIO pa3-
paboTaHHOTO OTpaKICHU. YBEIMYCHHE TONIIUHBI CJIOs yIPYroro Marepuana B 5 pas
(c 4 MM 110 20 MM) TIPUBEINIO K TOTIOTHUTEIHFHOMY ITOBBIIICHUIO 3BYKOU3OJISIIIHH OTPaXK-
nenust Ha 1—4 nb. [ToBeIIeHNE 3BYKOU3OJISIIIAHA OTPAXKICHISI OTMEYAeTCs B JIHANIa30HE
HU3KUX 9actotT (f = 100-250 I'm), a Takke B AMama3oHaX CPEIHHMX M BHICOKHUX YacCTOT
(f=400-5000 I'm).

R, 1b
40 |

35

30

20
fTn
15
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E 8 8 8 83 888 8538 ¢ g g
= 2 =2 &8 & =5 F =

Puc. 3. DKcriepHMEHTAIbHBIC YaCTOTHBIC XapaKTEPHUCTHKU 3BYKOU3OJSAILMU OTPAKAAIONIMX KOH-
cTpykuuii: / — 6a3oBas nmuctoBas obmmeka (I'BJI ronmunoii 12,5 MM), 3akperuieHHas Ha Kapkace;
2 — pazpaboTanHoe 3ByKou3onupymomiee orpaxaeHue (I'BJI rommuuoii 12,5 MM), 3aKkpernieHHOe
Ha KapKace; My CTOCYHBIMH MPOQHIIMH KapKaca 3aKpeIIeHbl IPUCOCIMHEHHbIE 2IEMEHTBI
npsimoyronsHOU Gopmel (I'BJI Tommuno# 12,5 MM), gepes citoif ynpyroro Marepuaia (Mar U3 1mo-
3G UPHOTO BOJIOKHA TOJIIHHON 4 MM); 3 — TO )K€ ¢ IPUCOCANHEHHBIME dJieMeHTamu u3 I'BJI Toi-
LIMHOH 25 MM, 4epe3 CII0H yIpyroro MaTepruaia (Mar u3 HoIu3GUPHOTO BOJIOKHA TONIIHUHOMN 4 MM)

AHanmsupyst pe3yabTaThl SKCIIEPUMEHTAIBHBIX UCCIIEI0OBAHNI, MO)KHO BH/I€Th, YTO
ITyTE€M M3MEHEHHs TOJIINHBI IPUCOCAMHEHHBIX IEMEHTOB M TOJIIUHBI CJIOS yIPYro-
rO Marepuana, paclojIoKEeHHOTO MEXy HUMHU B 0a30BOI IMCTOBON OOIINBKON, MOXKHO
PeryIupoBaTh IMOBBIIICHNE 3BYKOM30JISLUN OTPaXICHHUS B PA3JIUYHBIX JAHANa30HaX 4a-
CTOT, B 3aBHCUMOCTH OT CIIEKTPa U30JIMPYEMOro IIyMa.

PaccmarpuBaemast orpaxkJaromasi KOHCTPYKIHSI SIBJISIETCSl KojeOaTelnbHOW cucTe-
MO, BKJIfOUaromiell B ce0st 6a30ByIO JIMCTOBYIO OOIIMBKY, IPUCOECAMHEHHBIE HIIEMEHTHI
(Macca), aMeMeHT TpeHHs M ynpyrocTH (cioil ynpyroro marepuaina). Iloxoxue cucre-
MBI MCCIIECJOBAINCH PA3IMYHBIMK YUCHBIMH /ISl CHIDKCHHS DHEPTUM W3THOHBIX BOJH B
CTEPIKHSX U IUIACTUHAX B CYJOCTPOCHUH U MAalIMHOCTpOeHuu [2-5].
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Puc. 4. DxcnepuMeHTaNbHBIE YaCTOTHBIE XaPaKTEPUCTHKN 3BYKOM3OJISIUK OTPAXKTAIONINX KOH-
CTpyKnuii: / — 6a3oBast mucrosas oommska (I'BJI tonmmmmoit 12,5 Mm), 3akperieHHas Ha KapKace;
2 — pa3paboranHoe 3Bykon3onupytomee orpaxkaenue (I'BJI tommmmoit 12,5 Mm), 3akpenieHHoe
Ha KapKace; MeX/JIy CTOCYHBIMHU NMPOQUISIMA KapKaca 3aKpeIUICHBI TPACOEANHEHHBIC YIEMEHTHI
npsMoyronsHoit popmbl (I'BJI Tommuuoit 12,5 Mm), gepe3 cioif ympyroro marepuana (Mar u3
TOAMI(UPHOTO BOJIOKHA TOIIIHHON 4 MM); 3 — TO ke C MPUCOEANHEHHBIME 1eMenTamMu u3 I'BJI
TonmuHON 12,5 MM, 4epe3 ci1oif ynpyroro Marepuana (MaT U3 CTEKJIOBOJIOKHA TOJIIUHOHN 20 MM)

Pa3zpaboTaHHBIIl HOBBIH THIT 3BYKOM3OJINPYIOIIETO OTPaKACHUS ITIO3BOJISICT I10-
BBIIIATH 3BYKOM3OJISIINIO 0€3 3HAYMTEILHOTO YBEITHUCHHUS MAcChl M YCIOKHEHHUS KOH-
CTPYKIMH. DTO MO3BOJISIET MPUMEHSATH €ro B KadecTBe 3()()EKTUBHBIX IIYMO3AIUTHBIX
KOHCTPYKIMH JJIS1 CHUOKEHUSI IITyMa Ha pab04YmMX MecTax B TIOMENICHHUX 00IIeCTBEHHBIX
U IPOMBIIUIEHHBIX 3[JaHHH.

HUccneoosanue evinonneno 3a cuem cpeocms locyoapcmeennoii npozpammbl
Poccuiickoii @edepayuu «Pazeumue nayxu u mexuorocuity na 2013—2020 2odvl 6 pam-
kax Ilnana gynoamenmanvuvix nayunvix uccredosanuii Muncmpos Poccuu u PAACH,
pazoen memamuxu HayuHvlx uccieoosanuti Ne 7.6, HUP Ne 7.6.15 «Hccredosanue pe3zo-
HAHCHO20 U UHEPYUOHHO2O MEXAHUIMA NPOXOACOEHUS 36YKA Yepe3 HOBbLe MUNbl MHO20-
COUHBIX U30MPONHBIX U OPIMOMPONHBIX 0ZPAANCOAIOUWUX KOHCPYKYULL OJisl YHUKATbHBIX
30anuti u paspadbomra meopemuyeckux Memooos paciema ux 36YKOU30IAYUUY.
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The article presents the results of the study of sound insulation of enclosing structures with
attached elements made of sheet materials. The results of experimental studies in laboratory
conditions for several types of samples are given. The analysis of frequency characteristics of the
sound insulation of enclosures is conducted.
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PE3OHAHCHBI AHAJIN3 KOHCTPYKTUBHBIX CXEM KAPKACHOI'O
3JAHUSA C YYHETOM HNOJATJIMBOCTU OCHOBAHUA ITPU BETPOBBIX U
IITOPMOBBIX BO3JIEMCTBUSIX

OI'bOY BO «Huxeropoackuil rocyjapcTBeHHbIH apXUTEKTYpPHO-CTPOUTEIbHBIA YHUBEPCUTET»
Poccust, 603950, r. H. Hosropon, yn. Uneunckas, a. 65. Tein.: (831) 430-54-96;

211. moyta: natasha.sankina@gmail.com, khazov.nngasu@mail.ru

Kniouegvie cnosa: BeTpoBasi Harpy3Ka, IITOPMOBBIE MOPHIBBI, YaCTOTa COOCTBEHHBIX KOJIEOaHUH,
4acTOTa MITOPMOBBIX TIOPHIBOB.

Hpoaﬂaﬂwuposaubt CKOpOCmHble U Yacmommuvle ouanazomnwl 6EMpoOBbIX U WMOPMOBbLX NOo-
pboleos 6 2. Huoicnem Hoezopode, HA OCHOBAHUU YecOo NOCMPOEHRbL CURME3UPOBAHHbIE AHeMocpaM-
Mbl. HOK{IB’LIHO, umo OUHAMUYECKOe HanpsoiceHue, 603HUKarwee 6 HeCywux siemenmax 30(1Huﬂ,
3aeucum He moJjbKo om CKopocmu eempd, HO U Om 4acnmomsl nopvbleoes. Hpusoc)umwz Cﬂy‘l(lﬁ,
aOKCL?blKaIOZMLHZ, umo 0614466 yeeiuuerue npounocmu 30anus npu OUHAMUYECKUX 68030CUCMBUSIX
Mmootcen npueo@umb K pE3KOMY YBENUUECHUIO MEXAHUYUECKUX HanpﬂDICEHMZZ,

JluHaMuuecKre Harpy3KH — 9TO Harpy3KH, ICHCTBYIOIIUE Ha 31aHUS U COOPYKEHHUS
Y 3HAYUTEIBHO U3MEHSIONINECS B TeUEHHE KOPOTKOTO TIEpHo/ia BPEMEHH, KaK IpaBuIIo,
c OONIBIIMM W PE3KHM IepernajoM 3HaYeHUH M Ha pa3HbIX y4acTkax. [lon neiicTBuem
JUHAMUYECKHX HArpy30K BO3HUKAIOIINE B KOHCTPYKIMAX P PEKTH (MEXaHUYECKHE Ha-
NpsDKCHUS, NeOopMaIiy, IIepeMeLIeHUs U T. I1.) 3aBUCST HE TOJBKO OT aMILIUTYIHOTO
3HAYEHUsI HArPpy3KH, HO U OT psifia PakTOPOB: MPOJOIDKUTEIBHOCTH IIPUIIOKEHUS, XapaK-
Tepa U3MEHEHHUs] BO BpeMeHH. K InHaMHYEeCKUM BO3JEHCTBUSIM MOTYT OBITh OTHECEHBI
ceiicMHu4ecKue, BETPOBbIE, B3PBIBHBIC HAIPY3KH, HATPY3KH, CBSI3aHHBIE C HAPYILICHUSIMHU
TEXHOJOTMYECKUX MPOIeCcCOB. BIHMsHNIO BETPOBON HArPy3KH HA 34aHUSI K COOPYKEHHUS
yaensercs ocoboe BHuManue [ 1-10].

CornacHo [11], tuHamMuueckast IpUpoja BETPOBOI HArpy3KH YUUTHIBACTCS BBEJE-
HUEM JIOMOJHUTEIBHOTO CJIaraéMoro, Ha3bIBAEMOTO MYJIbCALlMOHHON COCTaBISAIOLICH.
[Ipu sTOM cymmapHasi BeTpoBasi Harpy3ka NpHHUMAETCsl KBa3UCTaTUYECKOW, YTO IT03BO-
JISIET YIPOCTUTh HH)KEHEPHBIE PACUETHI, HO HE I03BOJISIET CIIPOIHO3UPOBATh BO3MOKHBIE
pEe30HaHCHBIC SIBJICHNUS, BO3HUKAIOIUE B M3y4aeMOl KOHCTPYKIMH. B Hacrosei cra-
ThE MPUBOJUTCS OICHKA BIUSHHS JUHAMUYECKOTO BETPOBOTO JIABJICHUS Ha HAIpPsDKEH-
HO-71e(pOpPMUPOBAHHOE COCTOSTHIE HECYIIUX KOHCTPYKIIUH 7KeJ1e300eTOHHOTO KapKacHO-
TO 3/1aHUS C IPUMEHEHNUEM Pa3IMYHBIX KOHCTPYKTUBHBIX CXEM.

JluHamMuuecKkre HanpspKeHHsl, BO3HUKAIONIME B HECYIIUX KOHCTPYKIHSIX OT BETPO-
BOI Harpy3KH, 3aBHUCST OT IBYX (hakTopoB [6]:

— peanbHON CKOPOCTH BETpa, YBEIMUUBAIOIIEH CTaTUYECKYIO COCTABIISIONIYIO Ha-
HPSDKCHUST;

— COOTHOUICHUS YaCTOTHI BETPOBBIX MOPHIBOB U COOCTBEHHOI YacTOTHI 3/JaHMUSI.

Vcxons W3 BBINICTIPUBEACHHBIX (DAKTOPOB, JAMHAMHYECKOE HANPSIKCHUE MOMKET
OBITH ompeneneHo 1o Gopmyie:

0, =0, VH, (1)
e v = Vp/ V, — ko2Q(HUIMENT yBETHYEHHs CKOPOCTH;
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Vp — pcajibHasg CKOPOCTb ITOTOKA; VO — XapaKTECpUCTUICCKASA CKOPOCTh IMOTOKA;

1
o= —Jﬂ" — IMHAMHWYECKUH K03()(OUIIMEHT, YIUTHIBAIOIINN COOTHOIIICHNE
(=52 +v* =z
w w

KPYTOBOH 4acTOTHI BETPOBBIX MMOPHIBOB O 1 KpyTroBOIl 4acTOTH COOCTBEHHBIX KOJIeOaHUN
3naHns ©; ¥ = 0,1 — koadpuIueHT Heynpyroro CONpOTUBICHUS 3[JaHNs, CTCHOBBIC 3a-
TIOJTHEHUS] KOTOPOTO CYIIECTBEHHO BIUSIOT HA PACCEHBAHUE SHEPTHH.

Junamuuecknii ko3dduimenT OIM30K K eAMHUIE, €CM COOCTBEHHAs 4acTOTa
MHOTOKPATHO IPEBBIIIAET YaCTOTY BBIHYX/IAIOMIEH HArpy3KH, HO B CIIydae COBIIAJCHUS
4acTOT PE3KO BO3PACTACT W 3aBUCHUT JIMIIb OT BEJIHYHHEI .

OOBEKTOM HCCIIEeIOBAHUS SABISIETCS OAHA M3 KOJOHH MPOCKTHPYEMOTO KapKac-
HOTO 37aHMs akBamapka (puc. la). [IpuHsTas Hecymas OCHOBA MSATHITaKHOTO OJIOKa
o0cCITy>)KNBaHMS MPEJCTABISET cOO0H MOHOJIMTHBIH JKeJ1e300€TOHHBIIN KapKac U3 BEPTH-
KaIIbHBIX KOJOHH pa3zmepoM 500x500 MM u quadparm KeCTKOCTH, 00BEINHEHHBIX T10-
ATa)KHBIMH MOHOJUTHBIMU ITEPEKPBITHAMU ToNIIHHON 250 MM (puc. 16, mamee — neppas
KOHCTPYKTHBHAs cxema). B pacuere paccmarpuBaroTcsi 2 THIIA TPAHWYHBIX YCIIOBHMH:
JKECTKOE 3alleMJICHHE KOJIOHH U IT0JIaTIIMBOE OCHOBAHHUE.
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Puc. 1. [Ipoextupyemoe 3qaHne akBanapka: a — ¢acan; 6 — IUIaH PACTIONOXKEHHS HECYIMINX KOH-
CTPYKLUI
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C nesnblo onpeneneHus AeGpopMarii, HarpspPKeHUH ¥ 9acTOThl COOCTBEHHBIX KOJIe-
OaHuii B mporpaMMHO-BbeIYHCINTENbHOM Komiuiekce SCAD Office 6puta coznana npo-
CTPaHCTBEHHAsI KOHEYHO-3JIEMEHTHASI MOJIETh (pHC. 2).

Puc. 2. Pacuernas cxema 3qaHus: g — 6e3 ydeTa ynmpyroro oCHOBAaHHUS; 6 — C YIETOM yIPYroro
OCHOBaHHs; W — XapaKTepUCTHIECKOE 3HAYEHUE BETPOBOTO JIABICHUS

ComtacHO MeTOnUKe, TpecTaBieHHOH B [12—14], Obuta onpenenena Kpyrosas 4a-
CTOTa COOCTBEHHBIX KosleObanuii 1uist 3nanust: o = 18,44 pan/c — 6e3 ydera MogaTInBOCTH
OCHOBaHHUS; ® = 7,64 pajg/c — ¢ y4eTOM NOAATIMBOCTH OCHOBAHUS.

Pacuer HanpspKeHMIA CKaTOM 30HBI OETOHA B HanOoJIee OMACHOM CCUCHUH KOJIIOHHBI
TIPOBOIMJICS TIPH XapaKTEPHUCTUIECKOM 3HAYCHUN CKOPOCTH BETPa, paBHOM 3 M/C.
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[To naHHBIM THAPOMETIEHTPA OBLT IPOM3BEACH aHAIN3 CKOPOCTHOTO M YaCTOTHOTO
CIIEKTPOB BETPOBBIX MOPHIBOB B HmxHem HoBropoze [15], Ha OCHOBaHWM 4Yero ObUTH
MIOCTPOEHBI CHHTE3UPOBAHHBIE aHEMOTPAMMBI U151 CIOKOWHOTO (pHc. 3a) U LITOPMOBOTO
(puc. 36) BerpoB. Ha puc. 4, 5 moka3zaHsl UCTOPHH HAIPSDKCHHUNA B C)KaTOW 30HE OETO-
Ha M3y4aeMOH KOJIOHHBI, OIIPE/Ie/ICHHbIE C TIOMOIIBIO CHHTE3UPOBAHHBIX aHEMOTPAMM
(puc. 3) mo popmyme (1).

Jl1l KOHCTPYKTUBHOM CXEMBI 3JaHUSI C J)KECTKUM 3alleMJICHHEM KOJIOHH MaKCH-
MaJIbHOE HaIPsKEHNE, BO3HUKAIOIIEE B CKAaTOl 30He O€TOHA OT BETPOBOM HArpy3KH, co-
crasister 1,83 kH/cM?, mpu IITOPMOBBIX TOPEIBAX OHO yYBEIHYHBAETCA 10 5,19 kH/cm?.
[Tpn yyere moAaTIMBOCTH OCHOBAHMS MaKCHMajbHbBIC HAIPSDKEHUS, BO3HUKAIONINE OT
BETPOBOM M ITOPMOBO# HATPY30K, COOTBETCTBEHHO paBHbl 3,08 kH/cm? 1 20,94 kH/cm?.
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Puc. 3. CuHTe3MpOBaHHBIE aHEMOTPAMMBI: BETPOBOH (&); IMITOPMOBOH (6) HArpy30K s
r. H. Hosropona
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Puc. 4. Vctopus HanpspKeHUH B ONMACHOM CEUCHUH KOJIOHHBI JUISl 3[aHHs C )KECTKUM 3alieMiie-
HHEM: a — IIPH CIIOKOWHOM BETpe; 6 — IIPHU IITOPMOBOM BeTpe (TIepBasi KOHCTPYKTUBHAS CXeMa)
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Puc. 5. Uctopust HanpspKeHUH B ONTACHOM CEUE€HUHU KOJIOHHBI JUISl 37JaHUsl ¢ MOJATIMBBIM OCHOBA-
HHEM: a — IIPH CIIOKOWHOM BETpe; 6 — P IITOPMOBOM BeTpe (TIepBasi KOHCTPYKTUBHAS CXeMa)
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B o0oux ciydasx HanpspKeHHE B HanOOJIee OIIaCHOM CEYeHHH OO0JIbIIe PACUETHOTO
COTIPOTHUBIICHHUS [T 6eToHa Mapku B25, pasroro 1,45 kH/cm?. Takum 06pa3om, KOJIOH-
Ha, CII0COOHAs1 BOCIIPUHUMATh KBa3HUCTATHYECKYIO BETPOBYIO Harpy3Ky C y4eTOM ITyJIb-
CAIlIOHHOHM COCTAaBIIAIONICH, HE OTBeYaeT TPEOOBaHMSM MPOYHOCTH NPH HPOBEICHUU
MPSIMOTO JMHAMHYECKOTO pacueTa.

Juis yBenuueHHs Hecyliel CIIOCOOHOCTH KapKaca 3[JaHMs ObUIM BBEIEHBI J10-
MIOJTHUTEIIbHBIE HECYIHE 3JIEMEHTH — MOHOJINTHBIE KeJIe300€TOHHbBIE CTEHBI B OCSX
2/K-K, 2-6/K, 7-10/XK u 10/[J-K (puc. 6, nanee — Bropas KOHCTPYKTHBHAs CXeMa).
Pacuer Tax)ke BBIIOJIHEH /ISl CXEMBbI C )KECTKUM 3allleMJICHHEM KOJIOHH M CXEMBI C I10-
JIATIIMBBIM OCHOBaHHEM.

ITo pe3ynpraram pacdera KpyroBas 4acToTa COOCTBEHHBIX KOJICOaHUI BTOPOH KOH-
CTPYKTHUBHOM CXEeMBI cocTaBmiIa: @ = 34,96 pan/c — st cXeMbl 03 yueTa MoJaTaIuBOCTH
ocHoBauus; ® = 10,8 pan/c — I CXEMBI C yU4ETOM MOJATIIMBOCTH OCHOBAHHSI.
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Puc. 6. [1nan 3naHuA ¢ BBCACHHBIMU MOHOJIMTHBIMHA JKeJIe300€ TOHHBIMU CTEHAMU

[Ipu yBenmueHNM MPOYHOCTH KapKaca JUIs 3[aHHs C KECTKHM 3aIlIeMIICHHEM KO-
JIOHH TPOU30IIIO YMEHbBIICHNE INHAMUYECKUX HANpPsDKEHUH MIPU CIIOKOHHOM (pHc. 7a)
U LITOPMOBOM (pHC. 76) BeTpe, IPU 3TOM IPOYHOCTH KOJIOHHBI IIPH IITOPMOBOM BETpe
MO-IIPEXKHEMY He obecrieunBaeTcs.

Jl1sl KOHCTPYKTUBHOM CXEMBI 371aHUS HA YIPYTOM OCHOBAaHHMM IPOM3OIIIO0 PE3KOE
yBEJIMYEHNE MaKCHUMAJIBHOTO 3HAYEHHUS 1 YUCIia CKAuKOB HampspkeHn# (puc. §). Taxoi

Ipusonscckutl nayunsiii scypran, 2019, Ne 3 23



O

L 2 Cmpoumenbible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS

pe3yabTar 06yCJ'IOBHeH TEM, YTO KpyroBasg 4acCcTOTa COOCTBEHHBIX KOJeOaHUN 31aHUA
Ha IOAaTJIINBOM OCHOBAHWM, pABHAsA O = 10,8 pa;[/c, OnM3Ka K KPYIrOBbIM 4aCTOTaM BE-
TPOBBIX MOPBIBOB, TO €CTh 3IAHUC HAXOAUTCS B OKOHOpC?»OHaHCHOP’I 30He. B pe3yiabTare
OPOUCXOAUT PE3KOC YBCIMICHUC NJTUHAMUYCCKUX HaHpﬂ)KeHI/H\/’I B HanOoJIee OIMacHOM ce-
YCHHUU KOHCTPYKIHH.
6, kH/cm?
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Puc. 7. Uctopus HanpspKEHUH B OITACHOM CEUEHHMH KOJIOHHBI [UIS 3aHUS C )KECTKUM 3allleMIICHH-
€M KOJIOHH: ¢ — TIPY CHIOKOMHOM BETpe; O — IIPpU MTOPMOBOM BeTpe (BTOpast KOHCTPYKTHBHASI CXEMa)
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HHUEM: a — IPU CIIOKOWHOM BeTpe; 6 — IIPH MITOPMOBOM BETpe (BTOpast KOHCTPYKTHBHAS CXeMa)
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Hrorosrie PeE3yJabTaTbl PE30HAHCHOTO aHaJIM3a AJId ABYX KOHCTPYKTUBHBIX CXEM
34aHuA C pa3JIMYHbIMU I'PAHUYHBIMHU YCIOBUAMU MPEACTABIICHBI HUXKC B Ta6J'II/II_IC.

KoncrpykTHuBHas cxema 1 KoncrpykrusHnas cxema 2
(6e3 MOHOJIUTHBIX CTEH) (C MOHOJIMTHBIMH CTEHAMN)
[TapameTtp
JKECTKOE 3a- ympyroe JKECTKOE 3a- ympyroe
meMIICHne OCHOBaHHE memMIeHne OCHOBAaHHUE
o (pan/c) 18,44 7,64 34,96 10,8
f () 2,93 1,22 5,56 1,72
T (c) 0,34 0,82 0,18 0,58
o o, CHOKOHHDIH 1,83 3,08 1,39 5,56
(kH/em?) eTep
HITOPMOBOH 5,19 20,94 32 223
BETEP

[Mpumeuanue: ® — KpyroBasi yacToTa COOCTBEHHBIX KOJNeOaHWii; f — TeXHHUUECKass yacToTa cod-
CTBEHHBIX Kosebanuif; T — neproj coGCTBEHHBIX Koebanuii; 6 ™ — MakCUMAalbHOE JIMHAMHYE-
CKOE HampspKeHHe B OETOHE CXKAaTOM 30HBI H3y4yaeMOl KOJIOHHBI

AHanu3upys MoJly4eHHbIe JaHHBIE, MOJKHO CJIeJIaTh BBIBOJI, UTO YBEJIIUUCHHUE MTPOU-
HOCTH KapKaca 3/1aHus, BIIEKyIllee H3MEHEHHE )KeCTKOCTH, HE BCET/Ia SIBIIETCS TapaHTH-
ell yBeIM4YeHHs1 HeCcyllel ClIoCOOHOCTH NP TMHAMUYECKUX BO3JeHCTBUsAX. OCHOBHBIM
Croco0oM OOPHOBI ¢ MEXaHUYECKUM PE30HAHCOM SIBIIIETCS YUET BOBMOKHOCTH €0 BO3-
HUKHOBEHUS NIPU NPOEKTUPOBAHUU U CTPOUTEILCTBE 30aHUN U COOpykeHull. Pemenue
9TOH 3a/1a4M CIIOCOOHO CBECTH K MUHUMYMY PHCK pa3pyIIeHHUs COOPY>KEHUS B pe3ybTa-
Te BO3/JEHCTBHUSI BETPOBOIl HArPY3KH, YTO, B CBOIO OUepe/ib, IO3BOJIIUT H30€XKaTh OTPOM-
HBIX YEJIOBEYECKHX JKEPTB ¥ (PHHAHCOBBIX MOTEPb.
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RESONANCE ANALYSIS OF CONSTRUCTIVE SCHEMES OF FRAME
BUILDINGS ADJUSTED FOR COMPLIANCE OF THE FOUNDATION
UNDER WIND AND STORM EXPOSURE

Nizhny Novgorod State University of Architecture and Civil Engineering.
65, Iljinskaya St., Nizhny Novgorod, 603950, Russia. Tel.: (831) 430-54-96;
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Key words: wind load, storm gusts, natural frequency, storm gusts frequency.

The article analyzes speed and frequency ranges of wind and storm gusts in the city of
Nizhny Novgorod, on the basis of which synthesized anemograms are constructed. It is shown that
the dynamic stress arising in the bearing elements of the building depends not only on the wind
speed, but also on the frequency of gusts. A case is presented proving that a general increase in the
strength of a building under dynamic effects can lead to a sharp increase in mechanical stresses.
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OIIPEJEJIEHUE IIVTIAHOBO-BBICOTHOI'O ITOJIOXKEHUSA
HOJKPAHOBBIX IYTEA ®OTOIPAOMYECKHM CIIOCOBOM

OI'BOY BO «Humkeroponckuil rocynapcTBeHHbIH apXUTEKTYpPHO-CTPOUTENIBHBIN YHUBEPCUTET»
Poccust, 603950, r. H. Hosropom, ym. MWneunckas, n. 65. Tem.: (831) 434-05-26;
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Kniouegvie cnosa: MONKpaHOBEIH MyTh, IPSMOJINHEHHOCTH, IIMPHHA KOJIEH, IPEBHINIeHNE, GOTO-
KaMmepa, MUKCEellb.

Tlpusedenvr memoouxa u pes3yiomamovl MOOEIUPOBANUS KOMNIEKCHO20 MemoOd KOHMpPOs
Gomoepaduueckum cnocobom niIAHOB0-6bICOMHOCO NOLONHCEHUSL NOOKPAHOBLIX NYMEl MOCNOBbIX
Kpanos, noomeepousuiue e2o 8blCOKYIo d¢pdexmusnocms u mounocmo. Ilokazanvl npumepul uc-
nonvzoeanust yugposou kamepvr Canon D700 ¢ yenvio onpedeneHusi wupunvl Koieu, npsmMoiu-
HetHOCmU NOOKPAHOBBIX PelbCos U Ux Huseauposanus. Onucana Memoouxa usmepenus CHUMKOS
6 Paint u ux macwmabuposanusn. Ommeuaemcs, ymo mounocms gpomoepaduyeckoeo cnocoda
Mooicem Oblmb CONOCMABUMA C U3BECMHBIMU CHOCODAMU KOMNIEKCHO20 KOHMPOTIs 34 c1em Oalb-
Hetiue20 co8epuleHCme08anisi MemoouKky pomoepaduposanus u UCNONL30BAHUs PomoKamep ¢
bonee 8bICOKUM paspeuenuem Mampuyb.

J171s1 reoie3nuecKoro KOHTPOJIS TUTAHOBO-BBICOTHOTO TOJI0KEHUS TTOJKPAHOBBIX Iy~
Tel MOTYT IPUMEHSTHLCS PA3IMYHbIC HEIIOCPEICTBEHHBIC U KOCBEHHBIC CIIOCOOBI ompe-
JIeJICHUSI UX T€OMETPUUECKUX rmapaMeTpoB [ 1, 2, 3]. M3 cymiecTByONUX METOIOB TAKOTO
KOHTPOJIsl HauOoJiee MPEAMOYTUTEIBHBIM SBISCTCS KOMIUICKCHBIA. OH MpemycMaTpu-
BaeT OJJHOBPEMEHHOE OIpe/IelIeHHe KaK MJIAHOBOTO MOJOXKEHUsSI MOJKPAHOBBIX MyTeH
(IpsIMONTMHEWHOCTD PENbCOB, UX MAPAIEIbHOCTD, ITUPUHA KOJIEH), TaK U KOHTPOIb UX
BBICOTHOTO TMOJIOKEHHS B MPOJOJILHOM U MOTIEPEYHOM HampaBlieHUsX. B aTom ciyyae
MaKCHUMaJIbHO COKpallaeTcs: Bpems 3aJeiCTBOBAHMS MOCTOBOTO KpaHa U KOJUYECTBO
BBIXOJ/IOB UCIIOJTHUTEJICH Ha MOAKPAHOBBINA MyTh.

[IpumeHeHME JIFOOUTEIBCKIX HEMETPUUYCCKUX IUGPOBBIX Kamep [4, 5, 6, 7] B co-
YETAaHUHM C KOMITBIOTCPHON TEXHHKOH M MPOrpaMM KOMITBIOTCPHOTO PEAaKTHPOBAHHS
HU300paKCHUN MOXKET KapIMHAIEHO U3MCHHUTh TEXHOJIOTHIO TAKOr0 KOHTPOJIsl. B cTarbe
MpHUBEICHA METOJMKA U PE3yJbTAaThl MOACIUPOBAHUS HCIIOIB30BaHUs U(DPOBON Kame-
pb1 Canon D700 ¢ nenbio onpeneaeHus: IIUPUHBL KOJICH, MPSIMOJIMHEHHOCTH MOJKPaHO-
BBIX PEJIHCOB M X HUBEIUPOBAHUS, IPHUEM O¢3 MPEABAPUTEIIBHOM KaTHOPOBKU KaMEPhI
[8, 9, 10]. B kauecTBe Mozmenu BeicTynasum aBa 6oparopa (imHuu B u I') menrexonnoro
npoxoja (puc. 1). Ha atux nuHMSX dyepe3 5 M ObutM HaMeueHb! TOuku 1,2,3, ..., 7 u 1,
20,3, .., 7

Puc. 1. ®parmMeHT cXeMbl pacHoNIoKeHUs TOUeK ChbeMKH Ha Jieoit (I) n mpaBoit (B) muaumsx
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®ortorpadguyeckuii cnocod onpeneaeHuss NPIMOTUHETHOCTH

doTokamepa LEHTPUPOBAJIACH Ha/l BHYTPEHHUM KpaeM OOpAIOpHOTro KaMHs B Ha-
yaJie TMHUU B Touke | wiu 1. B koHeuHol Touke 7 wiu (7') JIMHUW TPUKIIAIBIBATH MIEp-
MEHIMKYIISIPHO K HEl HUBEJIHMPHYIO PelKy (pHc. 2), KoTopas B ajbHEHIIEM CITy>KUIIa B
KauecTBe Oasuca Juisg MaciTabupoBaHUsl CHUMKA.

FTias i

= m
[T LRl ¥ v LR

Puc. 2. ®otorpaduu Gopatopa ¢ peiikoit B Toukax 7' u 7 (a, 6) u B Toukax 2' u 2 (s, &) npu omnpe-
JleNleHnn npsiMoniHeitHocTH sieBoit (I') u npasoii (B) nmunnit

OpureHTHPOBaIN ONTHYECKYIO OCh KAMEpHI MO IISATKE» PeHKH. 3aTeM IMocienoBa-
TEJIbHO, HE MEHSISl OPUEHTUPOBKHU (hoToKamepsl, poTorpadupoBaiun 0qHOOOPA3HO TPH-
KJIQZBIBaEMyI0 K OOPIIOPHOMY KaMHIO PeHKy B TOUKax 6, 5, 4, 3 u 2 yepe3 5-MeTpOBBIi
UHTEpBaJl, pacroaras ee n300pakeHue B [ICHTPAIbHON YaCTH CHUMKA.

Kaxnayro pororpaduio BBIBOAWIN Ha 3KpaH MOHUTOPA M OTKPBIBAIM (a1 ¢ moMo-
pio Paint. Kypcop moaBoImIM K HyJIEBOMY JCICHUIO PEHKHU M €€ KOHITY MJIH BHIUMON
Ha CHUMKE €€ YaCTH M OTCYHMTHIBAJIM KOIMYECTBO MUKCENEH p, U p,, COOTBETCTBYIONINX
Ka)JIOMy TOJIOKEHHIO Kypcopa. [1o pazHOCTH 3THX OTCUETOB OMPEAEISUIN KOTHIECTBO
MUKCEeJeH, MpUXoAsIeecs Ha JIINHY U3BECTHOTO yJacTKa peikn (6a3uca).

[lomenuB nnuHy 6a3uca Ha KOJIMYECTBO ITHX IUKCEIEH, ITOMyYaad pa3Mep OZHOTO
MTUKCEIIS ATl KaJKIOTO0 PACCTOSHUSI ChbEMKH C IIEJIbIO IIEPEBO/IA PE3YIbTATOB U3MEPCHUN
B METPHUECKYIO CHCTEMY €IUHMI (MM). Pe3ynbpraTsl n3MepeHuil u BBIYNCIECHUH Hpea-
cTaBJieHbI B Ta0m. 1.

Ta6muma 1
Pe3yabTaThl onpeaeieHus pa3Mepa o 0AHOro MUKceJIsl 0 TOPU3OHTAJILHOM peiike
Jlesast nuuns I IIpaBas nunus B Pasmep
Tou- OTCYECTHI p, OTCHYETEHI p, TIUKCEJIA,
Ka HKe p-p Gasuc, HKC p-p 6asuc, MM/ITKC
e MM P e MM
pn p,‘ P(, pi or OB
2 3 4 5 6 7 8 9 10 11

2638 |4934| 2296 400 2653 | 371 | 2282 400 0,174 | 0,175
2574 | 4965| 2391 800 2660 | 269 | 2391 800 0,335 | 0,335
2574 | 5011 2437 | 1200 | 2624 | 215 | 2409 | 1200 | 0,497 | 0,498
2581 |4846| 2265 | 1500 | 2595 | 328 | 2267 | 1500 | 0,662 | 0,662
2580 | 4387|1807 | 1500 | 2617 | 811 1806 | 1500 | 0,830 | 0,831
2567 |4074| 1507 | 1500 | 2601 | 1094 | 1507 | 1500 | 0,995 | 0,995

N N || AW -

KoHTposieM pe3yiabTaToB U3MEPEHHUN U BBIYMCICHUN CIYXKHT, BO-IIEPBBIX, PaBEH-
cTBO Or = OB (cM. c10. 10 1 11 Tabm. 1).
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BO-BTOpLIX, MCKAY pasMEpOM IMHUKCEId U PaCCTOAHUCM CHbEMKHU JOJIDKHA UMETh
MECTO HpﬂMOHHHeﬁHaﬂ 3aBUCUMOCTD, YTO U IOATBEPIKAACTCA l"pa(bI/IKOM Ha puc. 3.
HO3TOMy Ha MPAaKTHUKE JOCTATOYHO OMPEACIUTh pa3sMep 81( IMUKCEJIsI B KOHCYHOI TOUYKE
CbEMKHU, PACCTOAHUC [0 KOTOpOfI dK HU3BCCTHO, a pasMep MHUKCEIIA 61. Ha pacCTOAHUHA dl.

MOYKHO BBIYHMCIIHMTB IO IPOCTOH (hopmyire:
5,=9, d/d_. (1)

—

Passep 5 MRS
[ e T T |
[ I B I A N

0 3 10 15 20 25 30

PaccTrosnns 4, M
Puc. 3. I'paduk 3aBUCIMOCTH pazMepa MUKCEIs & OT PACCTOSHHUS ChEeMKH d

Jpyrast 0COOCHHOCTh TaKoOH NPSIMOJMHEHHON 3aBUCUMOCTH 3aKJIIOYaeTCsi B TOM, 4TO,
3Has pasMep MUKCENs 8, B HEKOTOPO# TOUKE CheMKH, MOMKHO, NCTIONb3ys BhIpakerue (1), onpe-
JICIUTH PACCTOSIHUE JI0 3TOW TOYKH. DTO MO3BOJISIET OMPEJENSATh OTKJIOHEHHE OT MPSIMOM He
TOJIBKO 3apaHee 3aMapKHPOBAHHBIX TOUEK, HO M JIFO0OW TOYKN KOHTPOJIMPYEMOTO Y4acTKa.

st onipeienieHust OTKIOHEHUH Touek 2, 3, 4, 5 1 6 OT NpsIMOM JTUHUU, COCTUHS-
fomiel Touku 1 1 7, HaXoIsAT Pa3sHOCTH Ap OTCUETOB I10 «IIATKE» PEHKH B 3TUX TOUKaAX
W aHaJIOTMYHOTOo OTCYeTa B Touke 7, To ecTh Ap = p(2,3,4,5,6) — p (7). Teneps mo-
CTaTOYHO YMHOKUTH KaKAYI0 Pa3HOCTh HA COOTBETCTBYIOIUI pa3Mep OJHOTO MUKCEIs
(cm. c16. 10 m 11 Taba. 1) M NOXYYHUTH OTKIOHEHUSI KXKIOH TOUYKH JINHUH OT psiMoi 1—7
B MM. Pe3ynbrarsl v3MepeHuid M BBIYMCIICHUH NPSIMOJIMHEWHOCTH MTPE/ICTaBICHBI B TA0. 2.

Jli1st KOHTpOJIst OBUIO BBITIOJIHEHO 00BIYHOE OOKOBOE HUBeNMpoBaHue nuHuii I u B
(ct6. 8 1 9) u moxcunTansl orkiaoHeHust A’ (ct6. 10 u 11). B ckoOkax nmpuBeneHs! pac-
XOK/ICHUS pe3yJIbTaToB, MOJYYEHHBIX OOKOBBIM HUBEINPOBaHHEM 1 (hoTorpadnyeckum
Croco0OoM, KOTOpPbIE COCTABUIIM IO MOAYJIIO OT 2 10 5 MM.

Tabmuna 2
Pe3yabraThl onpenesieHus1 OTKJIOHEHU
Touek JeBoi (I') u npaBoii (B) imuuii oT npsiMoii
JleBast munusa I’ IIpaBas nunus B OTquTB;ﬂr\I/IO pefike, OTIXI,’O;&HHH
<
B | S| 2| 25| B E2s| E 2 <] T
o ~ szl O & o g = =
1 2 3 4 5 7 8 9 10 11
1| 2567 0 2601 0 0 112 137 0 0
2| 2638 71 12 | 2653 52 9 127 143 15(3) | 6(3)
312574 7 2 2 660 59 20 120 152 -2(4) | 15(5)
4| 2574 2624 | 23 12 124 153 202) | 16(4)
512581 14 9 2595 -6 -4 118 130 6(3) | -7(3)
6 | 2580 13 11 | 2617 16 13 119 154 74) | 17(4)
712567 0 0 2601 0 0 112 137 0 0
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Puc. 4. I'paduku ropu30oHTANBHBIX OTKIOHEHWUH Touek muHun [ (@) u munnu B (6) ot mpsmoit

DoTtorpaguyeckuii cnocod HUBEJIUPOBAHUS

B nanHoM ciyyae ¢oTokaMepy ycTaHaBIMBAJIM B HAYAJIbHOW TOUKE JUHUU | MM
1" 1 U3MepAIN «BBICOTY HHCTPYMEHTA» — PACCTOSIHHUE 110 BEPTHKAIN OT ATOH TOUYKHU 10
1eHTpa oobektuBa. s sieBoit siuuun [ oHa cocraBuina 1493 mM, aiist mpaBoit uann B —
1474 mwm.

YcTaHaBIMBall BEPTUKATHLHO HUBETUPHYIO PEHKY B KOHEUHOH Touke 7 wiu 7', opu-
EHTHPOBAJIM ONTHYECKYIO OCh (hoToarnapara Ha OTCUET, PaBHbII «BbICOTE€ MHCTPYMEH-
Ta» u pororpadupoBanu peiiky (puc. 5), pacnonaras ee H300paKeHHE B IEHTPAIbHOMI
4acTH CHUMKa. Peiika B qanbHEUIIEM CITy)KHjIa TaKXKe B Ka4ecTBe Oasuca JJis MaciiTa-
OMpOBaHUS CHHMKA.

3areM MOC/Ie0BaTEIbHO, HE MEHsSI OPHUEHTUPOBKHU (hoToKamepsl, (hoTorpadupo-

Balli pEKy, yCTaHABIMBAEMYIO BEPTUKAIBHO Y€Pe3 S-METPOBBI UHTEPBAI B TOUKaX O,
5,4,3u2.

Puc. 5. ®ororpadpunu peiixu B Toukax 7' u 7 (a, 6) u B Toukax 2’ u 2 (6, ) IpU HUBEIUPOBAHUU
neBoii (I') u mpaBoit (B) nunwmii
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Kaxnyro ¢oTorpaduio BEIBOAMIM HA 3KpaH MOHUTOpPA M OTKpPbIBAIU (aii ¢ 1mo-
Mobto Paint. Kypcop nogsoaunu k BepxHemy B = 1700 mm, cpeanemy C = 1493 nns
neBo win 1474 mm ana npaBoit nuHuM U HkHeMy H = 1200 MM aesneHusiM peliku u
OTCYMTBIBAJIM KOJIMYECTBO MUKCENEH P, P ¥ P, COOTBETCTBYIOIIMX KaXKIOMY TIOJIOKE-
Huto Kypeopa. [To pasnoctu p,, — p,,, cootseTcTBYrOIMX JutnHe 6aszuca 1700 — 1200 = 500 mm,
OTIPENIeIISUIM pa3Mep OJHOTO IMUKCEJs Ha KaKJAOM CHHMKE. Pe3ynbraTel M3MepeHunil u
BBIUMCIICHUH IIPEACTABICHBI B TA0MI. 3.

Tab6muna 3
Pe3yabTaTsl onpeaesieHusi pa3Mepa o OQHOI0 NMUKCeJIs
110 BEPTUKAJBHOU peiike
JleBast muaus I’ IIpaBas nunus B Pasmep
Tou- OTCYETHI p, OTCYETHI p, [IHKCeIIA,
Ka IIKC p,-D, IIKC P, - D, MM/TIKC
p, P, p, P, or o8
1 2 3 4 5 6 7 8 9
2 428 3392 2 964 415 3377 2962 | 0,169 | 0,169
3 1122 2611 1489 1133 2623 1490 | 0,336 | 0,336
4 1370 2369 999 1411 2411 1000 | 0,501 | 0,500
5 1425 2177 752 1431 2180 749 0,665 | 0,668
6 1490 2093 603 1497 2099 602 0,829 | 0,831
7 1502 2 004 502 1511 2012 501 0,996 | 0,998

OOpaTuM BHUMAHKE, YTO Pa3MePbl OJHOTO MHUKCEIIs, OAYUCHHBIC U3 HAOMIONeHUI
TOPU30HTAIBFHON PEMKH, OKA3aJUCh MPAKTUIECKH PAaBHBIMH pa3MepaM, BBIYUCICHHBIM
110 BEPTUKAIBHON pelike. DTOT BBIBOJ MMEET BaXKHOE 3HAUEHUE, MTOCKOIBKY MOXKET I0-
3BOJIUTH OCYNIECTBIATH COBMEIICHNE ABYX OTeEpaIuii: KOHTPOIb MPSIMOINHEHHOCTH U
HUBETHPOBaHHUE IOJAKPAHOBBIX PEIBCOB C MCIIOJIB30BAaHUEM TOJNBKO BEPTUKAIBHO pac-
MOJIOKEHHOU pEeNKH.

Jlnsa onipenenenust oTkIOHeHUH Ap B ke Touek 2 (2'), 3 (3'),4 (4), 5 (5")n 6 (6') mo
BEPTUKAIH OT HAKIOHHON iuanu 1-7 nimu (1'=7"), HaXomaT pasHOCTH OTCYETOB p . B OTHX
Toykax (cM. cT0. 2 Tabmn. 4) u orcuera 1711 nxe B Touke 7 (c10. 3 u 7 Tabdn. 4).

Tabnmuua 4
Pe3yabTaThl poTorpaduyeckoro cnocoda HUBeJIMPOBAHUS
JleBas nmunus I' IIpaBas nunus B
Touxa OTCUETEHI p, TIKC OTCUETBHI p, TIKC
A', MM A', MM
De Ap | A, mm De Ap | A, Mmm
1 2 3 4 5 6 7 8 9
2 1658 | -53 -9 -13(4) 1750 7 1 7(6)
3 1740 | 29 10 28(18) 1 805 62 21 10(11)
4 1787 | 76 38 48(10) 1863 | 120 60 75(15)
5 1736 | 25 17 15(2) 1771 28 19 36(17)
6 1743 | 32 27 25(2) 1768 25 21 23(4)
7 1711 0 0 0 1743 0 0 0
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Tenepb AOCTAaTOYHO YMHOXKHThH KaKAYIO Pa3HOCTh HAa COOTBETCTBYIOIIMI pazmep
ofHOro nukcens (cM. ¢to0. 8 1 9 Tabin. 3) ¥ MOAYUYUTH BEJIMUMHY BEPTUKAIBHOTO OTKJIO-
HEHMS A Ka)KJI0H TOUKHM JIMHUK B MM (cT0. 4 1 8 Tadi. 4).

J11s1 KOHTPOJIS OBITIO BBITTIOJIHEHO FEOMETPHUYECKOE HUBEIIMPOBAHNE HAKIIOHHBIM BH-
3upHBIM Jy4oM JinHui [ 1 B 1 nopcuntans! orkinonenus A’ (ct6. 5 u 9). Pacxoxaenns
pe3yJIbTaToB, MOJYYSHHBIX I'€OMETPUYECKHMM HHBEIMPOBAaHHEM M (ororpaduiaeckum
Croco0oM, COCTABIIIM IO MOYIIO OT 2 10 18 MM. Pe3ynbrarsl u3sMepeHnii U BeIYHCIIE-
HUH WIUTIOCTPUPYIOTCS rpadiKaMy Ha puc. 6.

60 20
so ==A g 0 l ——A g
0 /’\ -7 3o § 50 L\ A

0 7//'\\\
: A
N /A -

T
0 10 15 2 25 3 10
-10 D I T T T T T T

20 0 5 10 15 20 25 30

Puc. 6. I'padukn BepTUKANBEHBIX OTKIOHEHUH Touek JIuHNH [ (@) u nmuann B (6) ot npsiMoit

YcraHoBNeHO, YTO NPH (GOTOrpahuIecKoM criocode HUBEIUPOBAHUS CIIEIyeT 00-
pamars ocodoe BHUMaHNE Ha CTA0MIBHOCTh BU3UPHOH OCH (pOoTOKaMepsl BO BpeMsl IKC-
TIOHUPOBAHUSI.

®otorpadguueckuii crnocod onpeneeHust INHPHUHBI KOJTeH

doTokamepy ycTaHaBIMBAJIN B CEpelMHE MPOJIETA HA HEKOTOPOM PACCTOSHUM OT
crBopa 1-1'. B KoHEe4UHOI TOuke 7 TMHHUN MTPUKIIAABIBAIN IEPICHIUKYISPHO K HEl HU-
BEJIMPHYIO PEiiKy, KOTOpas B JaJbHEHIIEM CIy)KHja B KadecTBe 0aznuca Juis MacluTadu-
poBaHus cHUMKA. OpHEHTHPOBAJIH ONTHYECKYIO OCh KaMephl 110 cepeinHe npoiera 7—7
(puc. 7). 3arem mocnenoBaTesbHO, HE MEHSISI OPHEHTHPOBKH (poTOKamepsl, poTorpadu-
poBaM OAHOOOPA3HO NPUKJIIAIBIBAEMYIO K OOpAIOPHOMY KaMHIO PEiKy B TOUKax 0, 5, 4,
3,2 n 1, pacnonaras ee n300pakeHUE B IECHTPAIBHONW YaCTH CHUMKA.

6

Puc. 7. ®ortorpadun 6opmaiopa ¢ peiikoii B Toukax 7 (a) u 1 (6) mpu onpeaeaeHNH MUPUHBI KOJIEH
KPaHOBOTO ITyTH
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Kaxnyro ¢oTorpaduio BEIBOAMIM HA 3KpaH MOHUTOpPA M OTKpPbIBaIU (aili ¢ 1mo-
Moursio Paint. Kypcop moiBOIuIN K HyJIEBOMY IEICHHIO PEHKH, €€ KOHILy M K TOYKe
COIIPUKOCHOBEHHSI OOPAIOPHOTO KaMHS ¢ TOPU3OHTAIBHON JIMHHUEH, SBISIOIIEICS TIpo-
ToJDKeHueM pedku (puc. 7). OTCUNTBIBAIIM KOJTHYECTBO TIUKCENIEH p , p U P, COOTBET-
CTBYIOIINX KaXKIOMY IOJIOXKEHHUIO Kypcopa. Pe3ymbraTsl n3MepeHUi M BBIYHCICHHN
MIpeJCTaBICHBI B TA0M. 5.

Tab6muna 5
Pe3yabraTrsl poTorpaduueckoro cnocoda onpenesieHusi UPUHBI KOJIeU

[Hupuna xoneu,

OTCUeTHl p, IKC Pazmep MM
[Ipo- PP, | MHKCENS | p—p,, L-L',
neT TIKC d, IKC , MM
P, Py Ps MM/TTKC L L

1 2 3 4 5 6 7 8 9 10
-1 4881 | 2857 837 2024 0,741 4044 | 2997 | 2990 +7
2-2' 4973 | 2817 669 2 156 0,696 4304 | 2994 | 2998 -4
3-3' 4649 | 2717 789 1932 0,776 3860 | 2997 | 3006 -9

4-4' 4493 | 2637 765 1856 0,808 3728 | 3013 | 3006 +7
5-5 4545 | 2589 585 1956 0,767 3960 | 3037 | 3033 +4
66’ 4133 | 2525 905 1 608 0,933 3228 | 3011 | 3020 -9
7T 3929 | 2565 1177 | 1364 1,100 2752 | 3026 | 3024 -2

ITyrem nenenns Gazuca jmunoi 1 500 MM Ha pasHocTH p —p, (cT0. 5) Haxoaumu
pasMepsl 0fHOTO MHKces (CTO. 6), YMHOXKHB KOTOPBIE Ha COOTBETCTBYIOIINE Pa3HOCTH
DD (cT6. 7), Nomydany HCKOMOE 3Ha4YeHHe MUPUHBI Konen L B MM (cT6. 8). s KkoH-
TpOJIS IIMpUHA Kosien L' Obliia u3MepeHa JiazepHoit pysnerkoi (ct0. 9). Pacxoxnenus L
u L' (cr6. 10) cocraBmwmm —9 ... +7 mM. TouyHOCTE (oTOrpaduIecKoro crocoda MOKET
OBITH 3HAYNTENIFHO MOBBINICHA 33 cUeT 0oJjiee YETKOW MapKUPOBKH TOYEK CHEMKH ISt
HaXOX/IEHUs Pa3HOCTEH p —p, M PACTIONOKEHHs Oa3uca B CEPENMHE KOJIEH.

[Tonmy4yeHHbIe pe3ynbTaThl MOATBEPIMIN BO3MOXKHOCTH HCIIONB30BaHUS (hOTO-
rpadudeckoro crocoda KOHTPOJISI TIAHOBO-BBICOTHOTO TTOJIOKEHHUS MyTEH MOCTOBOTO
KkpaHa. TouHOCTh M3MEpEHUI B 3HAYMTEIBHOW CTENEHHM 3aBUCHT OT METOIUKH (hoTo-
rpadupoBaHNsl U KaueCcTBa CHUMKOB. 3HAUYNUTEIFHO MOBBICUTH TOYHOCTH ITOJy4aeMbIX
PE3yNbTaToOB MOXKHO ITyTEM HCIIOIb30BaHUs (hoTOKaMep ¢ 0oJiee BBICOKMM pa3pelieHneM
MaTpHIIBI.
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The technique and results of modeling of a complex method of control by a photographic
method of the planned-high-altitude position of crane tracks of bridge cranes, which confirmed its
high efficiency and accuracy, are presented. The technique of using a digital camera Canon D700
to determine the track width, straightness of crane rails and their leveling is shown. The method
of measurement of images in the Paint and their scaling is described. It is noted that the accuracy
of the photographic method can be comparable with the known methods of complex control by
further improving the method of photography and the use of cameras with a higher resolution of
the matrix.
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Paccmampusaromes meopemuueckiue ocnosbl 3QDEKMuUSHbIX MepMOOUHAMULECKUX NPO-
yeccos, NPOMeEKAIOWUX 8 pedcume Pazo6020 Npespauyets CKpblmol menionmsl Napooopazoea-
HUSL 8 3ABUCUMOCIU OM MeMnepanmypbl u 0aeieHus, npu KOMopvlx NPOUCXo0um 23mo @azoeoe
npeepawenue. Mcnonv3oeanue nonyueHHbIX pe3yibmamos uccie008anus no380sen cogepuleH-
cmeosams ucnapumenvho-konoencayuonnviii 6noxk BTH, nogviwams e2o snepeopecypcospgex-
MUBHOCMb U, KAK Pe3VIbmam, — 68 OaibHeliueM Cnocobcmeos8ams peuenu0 Hay4Hvlx npooiem
U NPAKMUYECKUX MeXHUIeCcKux pewleHuil 6 oonacmu pazpabomxu cucmem agmoHoOMHO20 KO0~
2UYECKU YUCMO20 U IKOHOMUYECKU IPhexmuenozo meniocnabicenus 30anuil; adanmayuu cy-
wecmsyrowux cucmem BTH x kaumamuueckum yenosusim Poccuu xkax ¢ 1J@O, mak u 6 opyeux
peauonax, oceoenue u NOUCK 8 pa3eumui IKOI0SUYECKU YUCMbLX, 60300HOGIACMbIX UCTNIOYHUKOG
uucmoil dnepaun 015l dHepeocbepearwux cucnmem meniocHadICeHus 6 CMpoumenbHol uHOY-
cmpuu. Takue uccnedoganus umerom QyHOAMeHMAIbHbIIL XApaKmep u NO360NAI0M NOLYUUMb HO-
8ble 3HANUSL O NPOYECCAx MenioMaAcconepenoca 0s 6030VUIHbIX MENIOHACOCHBIX CUCITEM.

B nocnennue rogsl Ha CTpouTeabHOM phiHKe Poccuu Bee Oobliee pacipocTpaHe-
HUE MOJIYy4aloT HeprodPpeKTUBHBIEC TEXHOJIOTHH ¢ ncnonb3oBanueM BTH, npeodpasy-
IOLIMX YHEPTUIO0 HU3KOIOTCHIIUAILHBIX HCTOYHHKOB TETUIOTHI JIIsl o0ectiedeHus apex-
THUBHOTO TEIJIOCHA0KEHUSI MaJIOdTAXKHBIX 3/1aHUH U COOPYKEHUH Pa3IMYHOIrO IPOU3-
BOJICTBEHHOTO M COIIMAJILHOTO Ha3zHadeHus. [Ipn 3TOM COBpeMEHHBIE JOCTHIKCHHUS Ha-
YKH TI03BOJISIIOT TOBBIMATh dHeprodddexrusHocts BTH mocpencTBom ucnonszoBanus
0COOEHHOCTEH CHCTEM PELUPKYJISIIMH TETUNIOHOCUTENSI U PEKYyTIepalny TeIUIOThI.

D¢ dexruBHOCTH TepMoauHaMuueckoro 1rkina BTH [1] Bo MHOroMm onpenensiercst pa-
IIMOHAJILHBIM BBIOOPOM TETUIOHOCHUTENIS (XJIaaarenra) [2], a Takyke COOTHOIICHUEM TETUIO-
(M3MYECKUX CBOMCTB BCEX TEIJIOHOCHUTENEH Kak B JKHMIKOM COCTOSHHH, TaK M B IAPOBOM
daze. K ompenensonmM U3 HUX OTHOCATCS: TEIUIOEMKOCTb, TEILIONPOBOIHOCTD, TEMIIE-
paTypbl KUTIEHHsI W KOHJCHCAIMH, CKPBITAsl TEILUIOTa Mapoo0pa3oBaHus M KOHJICHCAIIUH.
HemarnoBaskHoe 3Ha4eHHE UMEIOT THIPOMEXaHHMYECKUE XapaKTEPUCTUKH MTOTOKOB KHUAKOH
1 ra3oBoi (mapoBoii) ¢a3, a Tarke AByX(a3HbIX NOTOKOB, B KOTOPBIX IMPOUCXOIUT HCHa-
peHue u KoHJeHcarws xyuanarenTa. CymecTBeHHBI TaKXKe M 3HAUCHUsS! TEIUIO(QU3MYECKUX
rapaMeTpoB BO3IYIIHOTO MOTOKA, YYacTBYIOIIETO B TEIFIOOOMEHHBIX nporneccax [3, 4, 5].

Oco0OeHHO cileflyeT OTMETUTHb POJIb TAKOro IapaMeTpa Kak «TeIuiora (a3oBoro
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Nepexoa», WIH «CKPbITasl TEIIOTA MCIapeHHs/KOHIEHCAlnny, 0003HaYaeMOro B TeX-
HUYECKOW JINTEpaType Kak «7». DTOT MapaMeTp XapaKTepusyeT KOJINYEeCTBO TEIUIOTHI,
BBI/IEIISIEMON B cHcTeMe (MITH MOIVIOIAaeMoe B Hel) MPH MCIIApEHUH M KOHACHCAINH
€/IMHUIIBI MACCHI XJIaJJareHTa. Y COBPEMEHHBIX XJIaJareHTOB OHA HAXOANUTCS B JHAIa30-
He 187-223 x/Ix/kr [6]. IMeHHO 3Ta BeNWYWHA U SBISCTCS TNIABHBIM OIIPEACIISIONIIM
(hakropom, obecreunBatonuM padoty BTH. U 31ech B momHOM Mepe pearn3yoTcs clio-
Ba BEJINKOTO €CTeCTBOMCIIBITATE s M Orosora M. B. Muuypuna: «Mbl HE MOXeM KJ1aTh
MUJIOCTEH OT IPUPOJIBL. B34Th MX y Hee — HaIIa 3a7a4ay.

Omnpezensioniee )XU3HEHHbIE IIMKJIBI BCEX MPUPOAHBIX MPOLECCOB B aTMochepe 1 B
LeJIoM B Onocdepe nepemMenieHne MOTOKOB BO3YIIHBIX Macc M JKUIKOCTHBIX CyOCTaH-
nuii HeceT B cebe HencuepriaeMble 3arachl YHEPTUH, TAaK HEOOXOJMMOIl 4eI0BEYeCTBY
JUIS CyIeCTBOBaHUS W pa3BuTus [7]. M moBepHyTh 4acTh 3THX 3aacoB Ha Oyaro pas-
BUTHS )KM3HU U COXPAHEHMS Cpe/lbl OOMTaHUs — 3aJiadya He IPOCTO JAEKJIapaTHBHAs, HO
YK€ M KM3HEHHO HEOOXOIMasl.

Ha puc. | nokazana KoJim4ecTBEHHAsE KAPTHHA PACCESHHOTO U IPSIMOTO M3ITyUSHHS
(Temna).

Koim4ecTBoO Temwia, npuxoasaeecs Ha eIHHHIY IOBEPXHOCTH

vAg
<( )=
Pa

OTpakeHune BEpXHe rpaHULbl
atmocdepbl

CyMMapHas Tennosas 3Heprusi =
npsmMas + paccesiHHas

npamas

pacceaHHasa

YacTb npamoii paguauum
OTpa)XeHHanAn
pacceusaetcs B BO3ayxe

| 1
T 7 s~/ Tennosoe
/ usnyyeHue 3emnu

Puc. 1. KonmnuecTBeHHast KapTHHA PACCETHHOTO U MPSIMOTO H3IydIeHUs (Tera)

Bo3znyx, Haxonsmuiicsi B MPON3BOJICTBEHHOM IOMENICHHH, 11€JIecCO00pa3Ho pac-
CMaTpHBaTh KaK YHUBEPCAIbHBIH NCTOUYHHK BO300HOBIsIeMON »Hepruu. C 3THX I03H-
Ui, TIPUHINIHAIBHO NCIONB3Ys BO3AYIIHBIM IIOTOK KaK TEIUIOBYIO SHEPTHUIO, paccMa-
TPHUBAEM 3TOT MPOIECC C TOYKH 3PEHMS TEINIOMAacCOOOMEHA MEXKIY, YCIOBHO TOBODS,
CJIEAYIOMIMMH [TUKJIAMH: BO3AYIIHBINH IUKI (MEXaHNYECKHI BEHTHIIATOP), CUCTEMA OT-
Bo/a (OTHSATHA) TEIUIa KaK CIIEACTBHE NEHCTBUA pabodero Tena (PppeoHa) u maiee mpo-
LIECC HCIIAPUTENIbHO-KOMIIPECCOPHO-KOHICHCAIMOHHOTO 0I0Ka, 00ecneynBaromIero
CO3/JaHUE BBICOKOTEMIIEpaTypHOro Temia [8].

[epeuncnss 0603HaueHHbBIE (PAKTOPBHI, BIUSIONIME B IPOIECCaX TeIIoMacconepe-
HOCa M TPAHCIIOPTHPOBKH pabOYMX BELIECTB, TOHHMAaeM, YTO B KOHEYHOM HTOTE BCE
9TO CKa3bIBaeTCs Ha OOmIel dHepreTnyeckoi 3PPEeKTHBHOCTH BO3AYLIHOTO TEIJIOBOTO
Hacoca M ero KOHCTPYKTHBHBIX 0coOeHHOCTsX [9, 10].

Cama TexHHYECKasl pean3yromas MPoLecchl CHCTEMa TEeIJIoMacCcoIepeHoca Bo3-
JYUIHOTO TETJIOBOTO HAcOCa COCTOUT M3 JBYX KOHTYPOB: HH3KOTO M BBICOKOTO JaBiie-
HUsI, puc. 2.
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.

TPK
Hcnapurenn (lpoceen)

K — xomnpeccop, TPK — TepMmoperynupyroouiuii kianas

1-ii. KOHTYP: APOCCENH — HCMAPHTEIb — KOMIIPECCOP

esmsmmEE 2-il KOHTYP: KOMIIPECCOP — KOHIEHCATOP — APOCCEb

Puc. 2. IlpuniunuansHas cxema paboThl BO3AYIIHOTO TEIIOBOTO HAcOCa

B ocHOBe paboTHI TETIOBOTO Hacoca JEKUAT OOPATHBIA TEPMOINHAMIYECKIH IHKIT
(o6parueiii mkn Kapwuo), n3o0paxkaemsiit B koopauHartax 7 — S u i — IgP. B obpat-
HoM nukie KapHo okpyxaromiasi Cpefia BBICTYAeT B POJIN XOJIOJHOTO HCTOUYHHKA TETIIa.
[Ipu paboTe TemIOBOrO Hacoca TEIUTO BHEITHEH Cpebl Oaromapsi COBEPIICHUIO padOTHI
TepeaeTcs MOTPeONTENI0, HO YKe ¢ OoJiee BEICOKOI TeMIepaTypon.

it 5TOrO0 HEOOXOAMMO B MICTIAPHUTENIE CO3JaTh YCIOBUS A (pa3oBOro mepexozaa
(¢peoHa W3 KHUIKOTO B ITapoOOpa3HOE COCTOSHHE IMOCPEICTBOM TEIUIOOOMEHa IBYX-
(a3HOI CHCTEMBI «GKHAKOCTH — TMapy» (hpeoHa, HAXOIAIMIEroCs BHYTPH NCIAPUTEIHHBIX
TpyO, ¢ BO3MyXOM BHEIIHEH Cpeibl, M0JaBaeéMbIM Ha MyYOK TPYO BEHTWIATOPOM BBICO-
KOTO JIaBJICHUSI.

Kak BapnaHT, HIDKE IPUBEACHBI PE3YIbTAThl YUCICHHOTO YKCIIEPUMEHTa Mo paboTe
BO3IYITHOTO TEIUIOBOTO Hacoca mapku Meeting (KHP) [11] mpu cnemyrommx OCHOB-
HBIX XapaKTEePUCTHKAX: TEIJIOBAs MOIIHOCTh Ha BBIXOJE KOTOPOTO cocTaBisieT 7 KBT
(A20/W35), motpebnsiemast anekTprdaeckast MOImHOCTE — 1,84 kBT; COP mpu A20 °C — 3,8
(A20 — armocdepHsbIil Bo3ayx ¢ Temmeparypoit 20 °C); miomanas OTarmInBaeMoro Imo-
Memenus — 100 M2

W3BectHo [12, 2, 10, 13], 9TO ¢ MOHMKEHNEM TEMITEPaTyphl OKPYKAIOMIETO BO3-
IIyITHOTO TTOTOKA TeXHUYecKas xapakrepuctuka BTH [14], a, cnenoBarensro, COP mo-
HIDKAIOTCSI JOCTAaTOYHO OBICTPO. B maeampHOM citydae, MCXOns W3 MAacMOPTHBIX JIaH-
HeIx BTH ¢ TermmoBoii momHOCTRIO 7 KBT, Tabm. 1, puc. 3, u moTpediasieMoil MOITHOCTH
1,8 kBt, COP cranosurcs pagubiv 3,8, . 6. COP =P o, /anp. =7/1,8 =3,8. Torna
TpeOyeT MOSICHEHHUS TOSBUBIIASCS PAa3HMIA, WM 332 CUET KAaKOTO MCTOYHHKA DHEPTHH
ona nosiBistercs: 7—1,8 = 5,2 kBT

«MapmpyT» npeoOpazoBaHHs HU3KOMOTEHIMAIBHOTO TEIUIA M3 OKPYKAIOIUIETO
BO3/IyIIHOTO IPOCTPAHCTBA TOCPEJACTBOM HCIAPHUTEIbHO-KOHICHCAIMOHHOTO OJI0Ka
BTH u tepMonnHaMHuYeCcKUl MpPOLECC TEMIOMAcCONEPEHOCa B CUCTEME CaMOIo KOH-
Typa BTH mpemycMmaTpuBaroT peann3annio CKPBITOW TETUIOTHI MapooOpa3oBaHUS Kak
KOJTMYECTBO TEIUIOTHI, TMOSIBIISIOIIEHCS TIPU TIepexoie M3 UKo (asel B map (ucmape-
HHE) WIN OT/ady TOTO )K€ KOJIMYECTBA I1apa MpH MEepexoe n3 mapoBoi (as3sl B )KUAKYIO
(xornencanus). [Ipenmonaraem, 9To 3TN ABa 3HAYUMBIX MPOIIECCA U OMPEACISIIOT B3an-
MOCBSI3b M IPHOPHUTETHI TETNIOMACCOTIEPEHOCA B TEIUIOXOJIOAMIBHON MaIIHHE.
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Tab6muna 1
Texuuueckue xapaxkrepuctuku BTH, o0ecnneuuBaromme 10cTu:KeHue TeMIie-
PATypBbI TeILIOHOCHTEJIs1 A1 o0orpesa nomemenni 35 °C

Temneparypa HapyKHOTO Pacxon TerioBoi MOIIHOCTH
BO3IlyXa, COP (3HEpTHUN)
t.,°C 0, xBtu
IIpH TemIeparype Termaonocurens (Boast) 35 °C
-25 1,28 2,35
-20 1,56 2,86
-15 1,84 3,37
-10 1,98 3,63
-5 2,12 3,88
0 2,40 4,39
5 2,96 5,41
10 3,24 5,92
15 3,52 6,43
20 3,80 6,94
25 4,08 7,45

IIpumeuanne. Touku Ha rpaduke: [1,28 (2,35)] obo3nauaror Benuuuny [COP, (P, kBT)], cm. puc. 3

Q renamonmocts, KBT-4, (P, kBT)

5

COP (koddpdunuent 3¢(peKTHBHOCTH)
45

4,08 (7.45)

2,96 (5,41)

25 2,12.(3.88)

\ TemmepaTypa TEIIIOHOCHTEIA (BOMBI), HA
Beixoze TH, 35 °C ]

18] 1280239

o, ; —
-25 -15 -5 5 15 20 25

TemnepaTypa HapyxHoro Bo3ayxa (f n.B.) , °C

Puc. 3. 3aBucumocts nokaszareins s¢pdpexruBHoctd COP = f(20/35) u TeruioBoii sHepruu (MOIII-
Hoctu) BTH ot Temmneparypsl Bo3ayxa Mpu TEMIepaType TEINIOHOCUTENs (BOJIbI) HAa BBIXOJE Te-
rioBoro Hacoca 35 °C

PaccunraeM, Kakoe KOJIMYECTBO TEIUIOBOM SHEPTHH COJEPIKHUTCS B OKPYIKAIOLIEM
HAC BO3JlyXe TPU KOHKPETHBIX Temmeparypax Af, = 0 —5; Az, =0 — 10; Az, = 0 — 15;
At; =020 °C o dpopmyne E = V-p-c-At, kBr-,

e ¥ — 00beM HpOITyIIEHHOTO Yepe3 BEHTHILITOP BO3MyXa, M; P — IUIOTHOCTH BO3IYXa, KI/M%,
p = 1,28 kr/m%; ¢ — TeruroeMkocTh Bo3ayxa, KJk/kr-°C, ¢ = 1,0 kJ[x/kr-°C, Kr; Af — pa3HuIa
HavyaJIbHOW M KOHEYHOM TeMIepaTyphl BO3/yXa, MOCTYMAIOIIEro Ha BEHTUIIATOP, °C.

CsezieM pacyeTHbIC BEJIMYMHBI IIPU JaHHOM JMana3oHe temreparyp B Taoum. 2. 1o
pesynbraram Tadi. 2 cTpouM KpuBbIe (puc. 4), U3MEHEHUs SHEPTUU (MOIIHOCTH) pac-
CESTHHOTO TEIUIa B 3aBUCHMOCTH OT TEMIIEPaTypbl BO3AYLIHOTO TOTOKA MPH HAJINYUU
BBITSDKHOTO BEHTHIIATOPA TIPOU3BOAUTEIBHOCTEIO 500; 700; 800 M/4.
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Tabmuua 2

HN3meHeHNe SJHEPTHH PACCESTHHOTO TEMJIa B 3aBHCUMOCTH OT TeMIIEPaTypPbI BO3-
AYUIHOTO MOTOKA MPH HAJHYNH BBHITSIKHOTO BEHTIISITOPA

MPOM3BOAUTEIBLHOCTHIO 500, 700, 800 M3/u

At, °C E, xJIx | ExBru | P, kBt
V=500 m/4; p= 1,28 xkr/m3; ¢ = 1,0 kJ[x/kr-°C; 1 xJ[)x = 0,278 Br-u
0 640 0,18 0,18
5 3200 0,9 0,9
10 6 400 1,8 1,8
15 9 600 2,6 2,6
20 12 800 3,6 3,6
V=700 m*/4; p=1,28kr/m*; ¢ = 1,0 k[x/kr-°C; 1 k[ = 0,278 B1-u
0 896 0,25 0,25
5 4 480 1,25 1,25
10 8 960 2.5 2,5
15 13 440 3,74 3,74
20 17 920 5,0 5,0
V=800 m*/4; p=1,28kr/M*; ¢ = 1,0 k[x/kr-°C; 1 k]I = 0,278 B1-u
0 1024 0,285 0,285
5120 1,425 1,425
10 10 240 2,85 2,85
15 15360 4,27 4,27
20 20 480 5,695 5,695
E— IHEPIrud «pacCesHHOro» Temja B BO3yxe,
kB1a (P, kBr)
8
55 700 v/ 5,7
5 800 m/u 50
45 :
4
35
3
25
2
X
15
! Paim.<| 1,8 kBt
05
D -

10 15

20

Atgn - TeMIlepaTypa BO3IyIIHOT0 NOTOKa, °C

|+ V=500 M3/11 el |7 = 700 33/c7 metbmm V7= 800 /et =K Pon.ip.=1,8 kBT |

Puc. 4. I'paduk n3MeHEHHs pacCESTHHOMN TETJI0OBOI SHEPTrUH (MOIIHOCTH) OT TEMIIEPATypPhl OKPY-
JKaIOIEro BO3AYLIHOTO MOTOKa Ha ucnaputenb BTH ¢ mpou3BOIUTENBHOCTHIO BEHTHIIATOPA
500,700, 800 m*/a

Otpasum Ha rpaduke (puc. 5) TOTpPeOIIEMYI0 SICKTPUUYSCKYIO MOIIHOCTH
P =1,8 kBt = const, kotopas nutaet komnpeccop BTH u siBasieTcs nocrositHHOM Be-

3J1.1AB

JIMIUHOM B TEUCHHE BPEMEHHU U3MEHCHUA BO3OYIIHOTO ITOTOKA. I[anee IIPOCYMMHUPYEM
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rpapuyecky OpAMHATHI 3TUX JBYX rpadukos P f(t) u P f() u pukcupyem pesynbru-
pyromue To4kH (Tadi. 3, puc. 5).

Tab6muna 3
eC | 1 | s | 10 | 15[ 2
EO} LITOTOKA®
P .=18xkBr = const
E+P,_ . xBru,npu V=500 wa 1,98 27 36 44 54
E+ PM_HB, kBr-u, ipu V=700 M*/u 2,05 3,05 43 5,54 6,8
E+ PMB JKBTu, ipu V=800 M*/u 2,085 3225 4,65 6,07 75

IIpumevanus: E, kBt-u — sHeprus paccessHHoro rermjia wiu P , KBT;
paccent..youpu.

°C — pa3HHIIa TeMIIepaTypsl MoJaYH BO3ayXxa Ha ucnapurtens BTH.

BO3JLIIOTOKA”

B xoopmuiHarax ) P

= © -
woun. —J (T °C) CTPOMM MOTyHaeMble 110 STHM TOYKAM OKOHYATEIIbHBIC KPH
BbIE, pUC. 5.

Pyoc. woum. + Pogpp.s KBT

2 Puoun. =f(T°C)

> ’

¢
V=500m%/a

0 5 10 15 20
Aty — TeMnepaTypa BO3AYIIHOIO NOTOKA, °C

[ V=500 w3/s =8 V700 3/ e V=500 |

Puc. 5. I'paduk 3aBucumoctu y P
MOTOKA

= (T °C) ot Temmeparypsl OKpYKaIOMIETO BO3AYIIHOTO

MOIIIH.

HanpammuBaeTrcst BBIBOJL O TOM, 9UTO, MOAOMPAst MOIIHOCTH BEHTHIISITOPA IO 00bEMY
BBITSDKKH BO3/lyXa (B TaHHOM ciydae V=700 mM°/d), MBI TeM CAMBIM YUIUTHIBACM SIBHYIO
BEIMYMHY HU3KOIIOTEHIIMAIHHOTO MCTOYHHUKA SHEPTHH (KPOME JIEKTPHUECKOTO U 000-
3HAYCHHOTO paHee™).

CranoButcst oueBuaHbIM, 4To BTH moTpebmsier a5meKkTposHepruu MEHbIIE, 4eM
MIPOU3BOJUT TEIUIA HA BEJIMUMHY SHEPTHH «PACCESTHHOTO» TEIIa OKPY’KAIOIIETro BO3-
nyxa. B peaslbHBIX yCIIOBHSIX H3MEHSIONMIETOCS KJIMMAaTa M TEMIEPATyphbl BHYTPH IIOMe-
IICHUS «OTIEPATUBHOY» YUUTHIBATH M BEIUYUCIIATH BEIMUNHY OOIICH paccesHHON SHEPTHH
BECbMa 3aTPYyAHHUTEIEHO U HEKOPPEKTHO. [103TOMY TpM CIOXMBIIEHCS! TPAKTHKE TIPH-
MeHsieMble pacueTsl 1o COP (xoadhdunmenTy 3¢ (heKTHBHOCTH) HE YUUTHIBAIOT IMEHHO
HCTOYHUK HU3KOMOTEHIMAIBHOTO TETjia B BHJE OOIIETO «PACCESTHHOTO» TEIUIa B BO3-
JyXe, TAe MPUCYTCTBYET CKphITas TeruioTta mapoodpaszoBanus (CTII) pabouero tema
(dpeona). Ho mo cymecTBytomel HHGOPMAIMK B JTUTEPATYPE HCHOIB3YIOT TPH BHUIA
COP — nneanbHbli, pacyeTHBIN, peaabHBbIi.

* OO1mast paccestHHast SHEPTUSI — 3TO (Pp ) B BUJIE TETUIOTO PACCESIHHOTO BO3IyXa

+
accesiH. | Ppacccsn-x,z (CTII)
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1. Hneanpupiiit COP — BplunCasSi€TCS € MOMOILBIO MOCTPOEHUS TEPMOJUHAMUYE-
CKHX auarpamM i — 1gP (ynenbHast SHTAJBIIHS — TaBJICHHE).

2. Pacuernsiii COP = Prenn,mom S

3' PeaHBHBIﬁ COP = anpeﬁmenﬂ 911 CeTh HCTOYHHUK pac. Tenna+ CTH)'

IToaToMy BO M30ekaHMe MyTAHUIBI HA IPAKTHUKE U B JTUTEPAType OCTAHOBUIINCH Ha
ko3¢ punmente spdexrnBHoctn (COP — pacueTHbIi), KOTOPBIH MTOKA3BIBAET BO CKOJIb-
KO pa3 B CpPEIHEM TEeIIOBas YHEPrHs, MepeaHHas MOTPEOUTEI 0, OOJbIIe KOTUIeCTBA
SHEPrUuM, HEOOXOAUMOH I MepeHoca Tella OT HU3KOIMOTCHIIHAJbHOTO HCTOYHUKA K
MOTPEOUTEITIO.

BpIBOALI:

1. MI310XeHHBIH B CTaThe MaTepHall SBISIET COOON HOBBIM B3I Ha IIPEACTaBIIC-
HUS 00 OHOH U3 MPOoOIIeM TEOPHUHU U MPAKTUKU BO3ZAYITHBIX TEIUIOBBIX HACOCOB, MOITY-
Yaromux Bce Ooubiiee pacpocrpanenne B Poccun. CTpeMieHHE HCIIOIB30BaTh BO300-
HOBJIIEMBIC UCTOYHUKH YHEPTHH OT IBIKYIITUXCS IIOTOKOB CYOCTaHIIMH (BO3IyXa, BOJIBL,
TEOTUIPOTEPMAIIFHBIX TTOA3EMHBIX HCTOYHUKOB) SIBISCTCS B HACTOAIICE BpeMs 0OBCK-
THBHOH aJIbTePHATHBON TPaIUIIMOHHBIM HCTOYHUKAM, TOOBIBACMBIM U3 HEAP 3eMITH.

2. Bo3aymrHbie TOTOKH, SBISIOMIAECS «ITApTHEpAMU XJIAIareHTOB, HECTaOUIBHBI
IO CBOUM TEIUIO(U3NISCKAM XapaKTEPUCTUKAM B CHIIY CTOXaCTUKH CAMHX IPUPOTHBIX
MPOIIECCOB U SBICHUH. ABTOPHI MpPEIaraloT yYUTHIBATh JTUHAMHKY TOW HECTaOWIb-
HOCTH. U 3TO SIBISETCS MPEAMETOM IPOIOJDKAIONIMXCS UCCICIOBAHUNA U OYIyIInX ITy-
OJIMKAIAI.
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The article deals with the theoretical fundamentals of effective thermodynamic processes
occurring in the mode of phase transformation of latent heat of vaporization depending on the
temperature and pressure at which this phase transformation occurs. The use of the obtained
results of the study allows to improve the evaporation and condensation unit of the air heat pump,
to increase its energy resource efficiency, and as a result - to further contribute to the solution of
scientific problems and practical technical solutions in the development of systems of autonomous,
environmentally friendly and cost-effective heat supply of buildings; adaptation of existing air
heat pump systems to the climatic conditions of Russia, both the Central Federal district and in
other regions, development and search in the development of environmentally friendly, renewable
sources of clean energy for energy-saving heat supply systems in the construction industry. Such
studies are fundamental and provide new knowledge about the processes of heat and mass transfer
for air heat pump systems.
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HUCCIIEAOBAHUSA IIPUMEHEHUSA TIPUTOYHBIX U BBITAKHBIX
YCTPOUCTB B CUHCTEMAX ECTECTBEHHOM BEHTWISILIUU
COBPEMEHHBIX MHOI'OKBAPTUPHBIX JIOMOB
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Kniouegvie cnosa: appopnHaMpuyeckasi XapaKTepHCTHKA, paCYETHBIN BO3yXOO0OMEH, eCTeCTBEH-
Hasi BEHTHJISIIUS, IPUTOYHBIE YCTPOICTBA, BBITSDKHBIE yCTPOICTBA.

Tlpusedenvr pacuemmvie 3nauenusi OCHOBHbIX AIPOOUHAMULECKUX XAPAKMEPUCTIUK DTeMeH-
M08 COBPEMEHHbIX CUCIEM eCMeCmEeHHOU 8eHMUNAYUU U YCINAHOBIeHbl 2DAHUYbL UX NPUMEHe-
nusi. M3nooicenvl pekomenoayuu no npoeKmuposanuio CUcmem eCmecmeeHnol 6eHmMUIAYUY no-
Meujenuti MHO2OK8APMUPHBIX JCUTLIX 0OMO8 C OP2AHU308AHHOU nooauell u yoaieHuem 8030yxa
yepes pezyrupyemvle yCmpoucmea.

3HAYUTEIBHOE YHCIO COBPEMEHHBIX MCCIEI0BAaHUI MOCBAINICHO U3YUCHHUIO PEXKU-
MOB Pa0OTHI U MOBBIIMICHUIO YHEPreTHUECKOH d(P(PEKTUBHOCTH CHCTEM €CTECTBEHHOW
MPUTOYHO-BBITSHKHON BEHTHJISIIIMK, 00OPY/IOBAHHBIX PErYJUPYEMBbIMU MPUTOYHBIMUA U
BBITSDKHBIMU ycTpoiicTBamu [ 1—4].
PacueTHbIil BO3yX000MEH B TOMEUICHHSAX, OOOpPYJIOBaHHBIX CHCTEMaMH €CTe-
CTBEHHOW BEHTHJISIIIMU, 00ECIIeUnBaeTCs PU COOIIOICHUN YCIIOBUSI:
AV (1
e Ap . — TIOTEpH JIaBJICHHUs B CHCTEME BEHTHIIALIMU OT TOYKH 3a00pa BO3/yXa JI0 OT-
MCTKH ero Beibpoca B arMocdepy, Ila; p — pacyeTHoe pacronaracMoe JaBICHHE [IPH
TeMmIeparype HapyxkHoro Bosayxa ¢, = +5 °C, Ila, pasnoe
r,=(p,—p,)gh, ()
7€ p, — TIOTHOCTh HAPYKHOTO Bo3ayxa npu ¢ = +5 °C, Ila; p, — MIOTHOCTH BHYTPEH-
Hero Bo3ayxa, [1a; g — yckopenue cBobomHoro naaenus, g = 9,81 m/c?; h — paznumna ot-
MeTOK 3a00pa Bo3yxa ¢ ¢acaza 1 BEIOpoca Ha KPOBIIE, M.
[Totepu naBneHus B CUCTEME €CTECTBEHHOM BEHTHIALIUU C MHIUBU/yaIbHBIMU BBI-
TSOKHBIMU KaHaJlaMH OTIPEJIEIISIIOTCS 110 popMmyIie:

Apcucr = Apny * zquB + Apﬁy + Apsx’ (3)
rue Apny, Ap . ApBy, Ap, — TIOTEpU NaBJIEHUS B TPUTOYHBIX YCTPOUCTBAX, KOMHATHBIX
JIBEPSIX, BBITSYKHBIX YCTPONUCTBAX, BHITSDKHBIX KaHanax, [la.

Ianenne naBiaeHus Ha OPUTOYHBIX yCTpOHcTBax Ap . Ila, 3aBHCHT OT €ro THIa 1
OTpeAEeNsAeTCs MO CIEeTYIOIHUM 3aBUCUMOCTSIM:!
— o3 hopmouex u ppamye

L

2 2
Lfll
— S|y =1,16:107| — | p, 4
3600a@b¢) P agby ) P “)

2
L g
= B 5= 3¢
Ap, =&, N [
rae écb — KO3 PUIMECHT MECTHOTO CONMPOTUBIICHHUSI (POPTOUKH, & 0~ 3 [5]; v, — CKOpOCTh
BO3/IyXa B )KHBOM CEYCHHH, M/C; d,, b, — BBICOTA M INPHHA (OPTOUKH COOTBETCTBCHHO, M;
L, — npoxozsiuuii uepes GOopToUKy pacxos Bosayxa, M3/
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—ons NPUMOYHbIX OKOHHbIX U CMEROBbLX K1aNnaHo8

2
_ L.p
pny _pﬂom( = 2 (5)
Lo
rjie p,  — HOMUHAIIbHBINA nepenan aasienus, p. = 10T1a [6]; an — (pakTHueckmii pacxon
BO3/lyXa Yepe3 NPUTOYHOE YCTPOHCTBO, M*/4; L — Pacxojl BO3yXa 4epe3 yCTpOHCTBO
NP HOMHHAJILHOM IIEpenaje JaBlIeHHUs, M*/4; p,  — IUIOTHOCTh MPOXOJIAIIETO Yepes
v ~ 3
KJIaraH MPUTOYHOTO BO3TyXa IIPH KOTOPoH Ok onpenenensi p,  uL ., p = 1,2 xr/m’ [7].
[Tagenue naBiIeHMs HA WIEJIEBBIX PELIETKAX ONPEEISETCs MO 3aBUCUMOCTH (4), a
Ha BBITSDKHBIX YCTPOUCTBaX — 10 opmyie (5).
[lepenas naBieHus Ha MEXKKOMHATHBIX ABepsix Ap ., Ila, paBen
3 \2
2 ) L
v L .
D e R L [ G
AB B B B H 6 B
2 2 | 3600115, 50
rae & — K09(PHULMEHT MECTHOTO CONPOTHBICHNUS BepH, § =4 [5]; L — pacxox BO3-
JyXa, IPOXOJIAIIMI YepPe3 WeTH MEKKOMHATHOMN iBepH, M*/4; I — nepumeTp nBepu, m;
9, — TOJILIMHA LIEJH B IBEPH, M, [IPX OTCYTCTBUH YILIOTHUTEJICH U IIOPOra MOKET ObITh
npunsta 8 = 0,003-0,005 m.
[Tanenue napnenns Ha kaxaoM snemente Ap, , I1a, ynoOHO BeIpa3uTh Yepe3 aspo-
JuHaMu4eckyro xapakrepuctuky K, [Ta/(wut.- {kr/a}?) [8]:

Ap,, = KN(LpY, (7)
rae N — KOJIM4eCTBO TOCIIE0BATEIbHO yCTAHOBICHHBIX AJIEMEHTOB, IT.; L — pacxon
BO3IyXa, IPOXOSIINIA Yepe3 JIEMEHT, M*/4; p — IUIOTHOCTh BO31yXa, KI/M*; n — oka3za-
TeJb peXXUMa JABUKEHHS BO3yXa 4epe3 JIeMeHT, n = 2 [9].

AdpouHAMUYECKas XapaKTEPHCTHKA CUCTEMBI €CTECTBEHHOH BeHTHIAUMH K,
[Ma/(kr/4)?, onpeaenseTcst Mo 3aBUCUMOCTH
=Kn +Kn +K n +K n +Kn (8)
ny By BY

CHCT my KOJI  KOJII BO3 BO3 3K 3](,
rmeK ,K ,K K K —COOTBETCTBEHHO, a3pOJIMHAMUYECKUE XaPAKTEPUCTUKH MPHU-
my’ BY’ KOJI BO3 3K
TOYHOTO W BBITSDKHOTO YCTPOWCTB, KOJICHA, OJJHOTO METpPa MPSIMOTO yYacTKa BCHTHIIS-
IIMOHHOTO KaHana, 30HTa-konmnaka, [1a/(wr.- {kr/a}?); n . n ,n_,n _ n_— KOJIAYECTBO
my’ BY’ KOl BO3 3K
COOTBETCTBYIOIIUX AJIEMEHTOB, YCTAaHOBICHHBIX TOCIEIOBATEIBHO MO XOMY TBUKCHHUS
BO3IyXa, IIT.
VYcioBue pacyeTHOTO peXuMa padOThI CHCTEMBI €CTeCTBCHHON BeHTHnuu (1)
MIPUMET CICTYIOIIHNA BU ?
P
K‘ . SK = 2 (9)
cucT T L
(Zp.)
e KTlD — Tpedyemast a3poIuHAMHUYECKasi XapaKTePUCTHKA CHCTEMbI €CTCCTBCHHON BEH-
tunsiuny, [a/(kr/4)?; L — pacueTHas IpOM3BOANTEILHOCTD, M/,
dakTudecKas MPOU3BOJUTEIHEHOCTh L¢aKT’ M>/d, CHCTEMBI €CTECTBEHHOM BEHTHUIISI-

OUr Ipr pacdCTHOM pacCIiojaracMom JaBJICHUH COCTABUT

= l i
tdakr p K

B CHCT

(10)

HOJ’Iy'IeHHLIe aBTOpaMH 3HAYCHUA K JJId TUIMMOBBIX KOHCTPYKTHBHBIX 3JICMCHTOB
CHCTEM €CTEeCTBCHHOM BCHTUWJIALIUU ITPUBCACHBI B Ta6nnue.
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3Hauenus aspogunamudecknx xapakrepuctuk K, IMa/(mr.- {xr/4a}?) 105,
3JIEMEHTOB CHCTEM €CTECTBEHHO BEeHTHIISIIHH

K,

DJIeMEHT CUCTEMBbl €CTECTBEHHON BEHTHIIALIUI Ma/(urr.- {kr/u}?)-10°
Perynupyemsie GOpTOUKH U HpamyrH, IIOMALBI0, M
-0,15 0,43
-0,25 0,16
-0,35 0,08
-0,45 0,05
[TpuTounsie ycrpoiicteac L, M*/4 [6]:
-30 771,60
-35 566,89
—40 434,03
—45 342,94
[IleneBble pemeTku cepuu P:
—P-150, 1 =0,0144 »* 31,01
- P-200, f, = 0,0256 m* 9,81
BriTskabIe yeTpoiicTBa ¢ Luom, M3/4 [6]: 123,46
=75 69,44
- 100 27,13
- 160
JBepu Beicoroit 2010 MM 1 mupuHoi, MM [10]:
- 710 27,10
- 810 25,21
-910 23,51
- 1010 21,99
- 1210 19,34
- 1310 18,19
- 1510 16,18
OnuH MeTp BO3IyX0BOJa / OTBOJ / 30HT-KOJIIAK,
U3 JINCTOBOH CTaJU, )KUBBIM CEYCHUEM:
—150%100 4,69/11,99 /41,98
—150x150 1,58/ 4,80/18,67
—200x100 2,31/ 8,60/23,61
—200x150 0,75/ 3,45/10,49
—200%200 0,35/ 0,21/ 1,81
OpuH MeTp BO3IyX0BOJa / KOJIEHO / 30HT-KOJIAK,
W3 KUPITUYA, )KUBBIM CEUEHUEM:
—140x140 7,13 /14,75 /24,59
—270x140 1,36/ 3,40/ 6,61
—270x270 0,23/ 1,07/ 1,78
—270x400 0,83/ 0,45/ 0,81

PaccmoTpuM  paboTy CHCTEMBI €CTECTBEHHOM BEHTWIALUM C HWHIUBHIyallb-
HBIMH CTAJIBHBIMH BBITSDKHBIMH KaHAJIaMH, OOCTY)KHBAIOIINX ITOMEIIEHUS KyXOHb
YEeTHIPHAAATUATAKHOTO MHOTOKBAPTHPHOTO JKWiIoro Joma. KyxHn 000pynoBaHBI
ANEKTPOTUIUTAMH, PACUCTHBIA BO3AYXOOOMEH COCTABIISCT L = 60 m/a. Jlns 3a60-
pa BO3ayXa MPEeIyCMOTPEHBI (POPTOUKHU, /IS YJAJICHUs — MIEJEeBbIC PEmIeTKH Tuma P
150x150 mm. PaccuuTannbie 1o 3aBucHUMOCTIM (7)—(9) 3HaUeHHS KTp, Kny, KBy, a TaKxe
K. =K. n, K n +Kn nK  JOTIOIHATEILHON a9pOAHHAMIICCKON XapaKTepH-

KOJI  KOJI 3
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CTHKH, KOTOPYIO HEOOXOMMO CO3/1aTh IIEJICBOI pelIeTKol, npuBeaeHsl Ha puc. 1. [Tpu
OTKPBITHIX (DOPTOUKAX U pelIeTKax ycioBue (9) BBIIOIHIETCS, MOJYUYCHHbIC 3HAYCHUS
MPEBBIMIAIOT TpeOyembie (pUc. 2), YTO MPUBEACT K YACTUYHOMY MEPEKPBITUIO KUBOTO
CeueHws IEJIeBbIX pelieToK. Eciu 3aMeHuTh POPTOUKY Ha MPUTOYHOE YCTPOUCTRO, Iie-
JICBYIO PEIIETKY Ha BBITSDKHOE YCTPOMCTBO MIIM MPOBECTH UX 3aMEHY OJIHOBPEMEHHO,
ycnoBue (9) mepectaHeT BBIMOIHATHCS MMOYTH HA BCEX dTaxax (puc. 3).

K, Na/(tut.- {kr/4}?) -10°
500
400
300

200

100

3 2
..... ./.—.----- N - e S m
7 =

.............. ~ Drax

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Puc. 1. 3HaueHus a9pOJUHAMHYESCKH XapaKTEPUCTHK IIEMEHTOB CHCTEMbBI €CTECTBEHHOW BEHTH-
JSUH 0T paccMarpuBaemoro staxa: [ — K ;2—-K :3-K ;4-K ;5-K
P my BY BK Jon

K, ITa/(mt. - {xr/a}?) - 103
800

700
600
500
400
300
200

100

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Puc. 2. 3navenus K | Ha pasHbIX dTa)ax 3/aHus: [ — K. 2 —ipu yCTaHOBKE (DOPTOYKH U BBITSIK-
HOIT pemeTky; 3 — T0 ke, POPTOYKU U BHITSHKHOTO YCTPOHCTBA; 4 — TO XK€, IPUTOYHOIO KJIaraHa 1
pELIETKH; 5 — TO JKe, TIPUTOYHOTO KJIallaHa U BBITSHKHOTO YCTPOHCTBA
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Puc. 3. HpOI/ISBOZ[I/ITeJ'IBHOCTI/I BCHTHJISIIMOHHEBIX KaHAJIOB: [ — pacYeTHO-HOPMAaTUBHAsA, 2- (baK-
TUYECKas IpHu YyCTaAaHOBKE q)OpTO‘{KI/I " BBITAXKHOI'O yCTpOﬁCTBa; 3 —TO K€, IPUTOYHOTO KJIallaHa U
PEHICTKH; 4 —T10 K€, IPUTOYHOI'O KJIallaHa 1 BBITS?KHOTO yCTpOﬁCTBa

dakTnyeckne BO31TyXO0OMEHBI L - M*/4, TIPEBBIIIAIOT pacYETHBIC 3HAYCHUS
TOJBKO Ha |—7 3Taskax HJIIOTO JIOMa IPU YCTAaHOBKE (POPTOYEK COBMECTHO C BBHITSIK-
HBIMH yCTpOICTBaMH. B OCTaNbHBIX CiIydasX yCTaHOBKA PETYIMPYEMBIX MPUTOYHBIX
YCTPOWCTB MPUBOJUT K CHIKEHHIO BO3yX000MEHa B MOMEIICHHUIX KyXOHb HIKE HOP-
MupyeMoro 3HaueHusl. OCHOBHOW NMPUYMHOM, BHI3BABIIEH HepacueTHbIE YCIOBHS pado-
TBI CUCTEMBI BEHTHJISIIIUH, SIBJISIFOTCS OOJBIINE 1O BETMYUHE 3HaYeHUsS! K IPUTOYHBIX U
BBITSDKHBIX YCTPOMCTB.

st obGecriedenust TpedyeMoro Bo31yXooOMeHa ¢ IPUMEHEHHEM CYIIECTBYIOIINX
MIPUTOYHBIX M BBITSDKHBIX YCTPOUCTB TpeOyeTcs ycTaHaBIUBATh UX 110 2-3 mapajuiesibHO
JpyT IpyTy 1o Bo3ayxy. OOmas 1IMHa OKOHHBIX KJIallaHOB B TAKOM Cilydae OyIeT J10-
crurath 1 200 MM. B HacTosiiee Bpemst OTCYTCTBYIOT OITyONMKOBaHHBIE JIAOOPATOPHEIE
WCHBITAaHUS W PE3YJIbTaThl MaTeMaTHYEeCKOTO MOJEIMPOBAHUS TEMIOMacCOOOMEHHBIX
MIPOIIECCOB BOJIM3H CTOJIb MPOTSHKEHHBIX TIPUTOYHBIX YCTPOWCTB 1 OLIEHKU UX BIUSHHSA
Ha Mojijiep>kaHue TpeOyeMbIX TapaMeTpOB MUKPOKJINMATa B 00CITy>KUBAEMBIX 30HaX I10-
MEIICHHUH.

[IpencraBieHHbIe Pe3yabTaThl YKA3bIBAIOT Ha BBICOKYIO MOTPEOHOCTH B yBEIHYe-
HUU HOMUHAJIBHOU NPOU3BOJUTENBHOCTH IPUTOUHBIX YCTPOUCTB AJIsl PACIIUPEHUS Tpa-
HUI[ UX BO3MOYKHOTO NpuMeHeHus. CymecTBYIOIINE MPUTOYHBIE KIIamaHbl CIOCOOHBI
obecrieunBaTh HEOOXOIUMBII BO3yXOOOMEH TOJIBKO B KHMJIBIX KOMHAaTax Ha HIDKHHX
3Ta)kax 3JaHHM.

50 Ipusonscckuil nayunsiii scypran, 2019, Ne 3



Tennocnaboicenue, eHMuIAYUsL, KOHOUYUOHUPOBAHUE B8030YXd, 2A30CHAOICEHUE U OCBeUeHUe >

BUBJIMOT' PAOMYECKUI CITMCOK

1. AGpamkuHa, /[. B. BnusHre ecTeCTBEHHOTO BO31yX000MEHa B NMOMEIICHUH Ha KOHIICH-
Tpanuio B3BemeHHBIX dactur / JI. B. A6pamkuna, K. M. Araxanosa // Bectank Cubupckoro
TOCYIapCTBEHHOTO aBTOMOOMIBHO-OpOXKHOTO yHUBepcuTeTa. —2018. — Ne 6 (64). — C. 912-921.

2. Manssuna, E. I. EcrtecrBennas BeHTwismus >kuiabix 3ganmii / E. I Manssuna,
E. X. Kuraiiiiera / ABOK. — 1999. — Ne 3. — C. 35-43.

3. Peimapos, A. I. Onenka s¢dexTuBHOCTH pabOTHI CHCTEM €CTECTBEHHOH BEHTHIISIUM /
A. T. Peivapos, JI. B. A6pamkuna / CtpourensctBo. — QopMUpOBaHHUE CPEIbl KHU3HEACATEIb-
Hoctu. XXI MexynapoaHast HaydHast KOH(QEpeHIH : ¢0. MaTepHaIoB ceMHHapa « MoIoIe)KHbIe
WHHOBaIum», 25-27 amp., Mocksa. — 2018. — C. 308-310.

4. HlunkuH, H. B. Bo3MOXHOCTH 5HEprocOepeKeHUsI B CUCTEMax C PerylupyeMoil ecte-
crBenHoi BenTmwramei / H. B. Ilmnxun, H. A. Illoruna, 10. B. Muep // DHeprocOepexenne. —
2018. —Ne 2. — C. 16-23.

5. Koncrantunona, B. E. Bo3aymHo-tenaoBoil pexkuM B JKUJIBIX 3AAHUSX MOBBIIIEHHOMN
staxkHoctr / B. E. KoncrantunoBa. — Mocksa : Ctpoituzaar, 1969. — 134 c.

6. Bertmsanuonnsle pemenns. Karamor npoxyknun. — Mocksa : ADPOKO, 2018. — 104 c.

7. Byrnes, b. . Texandeckoe 000CHOBaHNE NMPUMEHEHHS BEHTWIAIMOHHBIX YCTPOHCTB
«ADPOKO» na Poccuiickom crpontensaoM peiHke / b. W. ByTrieB. — Mocksa : ADPOKO, 2008. — 103 c.

8. T'OCT P DIN 1946-6:2009-05. ITpuTodHbIe ITyMO3aIIUTHEIE OKOHHBIE U CTEHOBEIE BEHTH-
ISIHAOHHBIC KiamaHbl. — Mocksa : Crangaptuadopm, 2011. — 29 c.

9. P HIT ABOK 5.4.1-2018. Pacuer 1 npoeKkTHpOBaHHE PEryIHpyeMOi eCTECTBEHHON U TH-
OpUIHON BEHTHIISIIUN B MHOTO3TaXKHBIX JKMIIBIX ToMaxX. — MockBa : ABOK-IIPECC, 2018. — 56 c.

10. TOCT 475-2916. bnokn nBepHbIE AepeBSHHbIE 1 KOMOMHIpOBaHHBIE. OOIINe TEXHNYe-
ckue ycnoBus. — Mocksa : Crangapruadopm, 2017. — 34 c.

BODROYV Valery losifovich, doctor of technical sciences, professor, holder of
the chair of heating and ventilation; BOLDIN Vladimir Petrovich, candidate of
physical and mathematical sciences, associate professor of the chair of heating and
ventilation; KUZIN Viktor Yurevich, candidate of technical sciences, associate
professor of the chair of heating and ventilation

STUDY OF APPLICATION OF SUPPLY AND EXHAUST DEVICES IN THE
SYSTEMS OF NATURALVENTILATION OF MODERN APARTMENT HOUSES

Nizhny Novgorod State University of Architecture and Civil Engineering

65, Iljinskaya St., Nizhny Novgorod, 603950, Russia.

Tel.: +7 (831) 430-54-85; e-mail: tes84@inbox.ru

Key words: aerodynamic characteristics; calculated air exchange; natural ventilation; supply
devices; exhaust devices.

The article presents calculated basic aerodynamic characteristics of elements of modern
natural ventilation systems and sets the limits for their use. Recommendations for the design
of natural ventilation systems of the premises of apartment houses with controlled supply and
removal of air through adjustable devices.
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HUCCIEJOBAHUE CUCTEM JIYUUCTOI'O OTOIIJIEHUSA HA BA3E
HU3KOTEMITEPATYPHBIX HH®PAKPACHBIX U3JTYYATEJENA

OT'BOY BO «Hmxeropozackuii rocy1apCcTBeHHBIH apXUTEKTYyPHO-CTPOHTENBHBIN YHUBEPCUTET
Poccust, 603950, r. H. Hoeropom, ym. MWnenuckas, n. 65. Tem.: (831) 430-54-85;
a1 mouTa: tes84(@inbox.ru

Kniouegvie cnosa: Temnodusnka, BOIIHOE OTOIUIEHHE, HHPPAKPACHOE U3IyIEHHE, IyIHCTOE OTO-
TUIEHUE, U3ITyJaTellb.

Tlpusedena memoouxa u pe3yibmamsl UCCIe008AHUS CUCIEMbl OMONIEHUs HA ba3ze HU3-
Komemnepamypnuix uH@paxpacuelx uziyvamenei npoussoocmea OO0 «Dnatie+Xommenvy.
IIposedennvl HucieH bl U HAMYPHBII IKCHEPUMEHNTBL.

B HacTosmiee Bpems mpoOiieMa 3HeprocOepeKeHrs BBUY POCTa IICH Ha YJHEPTOHO-
CUTEJIH SIBJISIETCS. OJHOM U3 BaKHEHIIMX B cTpouTenbHol orpaciu Poccun [1]. s oto-
IJICHHSI KPYITHOOOBEMHBIX MOMEIICHUH €KETOHO PAacXOMyeTcss OONBIIOE KOIHYCCTBO
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SHEPTreTHUECKUX pecypcoB. Cpean M3BECTHBIX CIIOCOOOB CHIDKEHHMS 3aTPaT TEIUIOBOU
SHEPTHU NP OTOIICHWH TAKHMX ITOMEIICHUH MPUMEHEHNE CHCTEM JIyYHCTOTrO OTOILIe-
HUSL SIBIISICTCSI IPHOPUTETHBIM M 3aCITy’>KHBAIOIIUM 0co00ro BHUMaHus [2—4], T. K. 1O
CPAaBHEHHIO C «TPaJUIMOHHBIMU» BOJSHBIMH M BO3IYLIHBIMH CHCTEMaMHU OTOILICHHUS
TpeOyeT 3HaYNTEeIbHO MEHBIINX 3aTpar TEIJIO0THI.

B cucremax ororutenus Ha 0aze uHdppaxpacHsIx nziaydareneit (M) monaua remio-
THI B pabodyI0 30HY OCYILIECTBIISCTCS] HAIPABICHHBIM TEIUIOBBIM HM3IIydeHHEM. Bauiy
TOTO YTO BO3JyX B ITOMEMICHHH HE MONIONMIAeT MH(PAKPACHBIN CIIEKTP M3Iy4EHUs, a
JIMIIb paccenBaeT ero, sHeprust ot MM akkymynupyercst Ha 00 1y4aeMbIX TOBEPXHOCTSIX
1 3aT€M HCIIOJIb3YeTCs A1l (JOPMUPOBAHMS KOHBEKTUBHBIX ITOTOKOB, 00€CIEUNBAIOIINX
HarpeB BO3[yxa paOodeill 30HBI, YTO YKa3bIBA€T Ha IEPCIEKTUBHOCTH HCIIOJIB30BaHMUS
JIaHHBIX CUCTEM [5, 6].

Haunbonee 3¢phpekTuBHBIM BUAOM JIyYHUCTOTO OTOIUICHHS SIBIISICTCSI OTOIUICHHE HA
0a3e ra3oBbIX MH(pakpacHbIX m3mydareneid ([MN) [5], T. k. B TAKUX CUCTeMax HE WC-
MOJIB3YETCsI IIPOMEXKYTOUHBIN TEMJIOHOCHUTEINb (BOJA, Map), a TEIJIOBasi YHEPI U MTOCTY-
[IaeT B IMOMELICHNE HEIOCPEICTBEHHO OT IEPBUYHOTO YHEPTOHOCUTENSI — IPUPOIHOTO
raza. OZJHaKO MCIOJIb30BAHHUE IOOOHBIX CHCTEM CONPSIKEHO C ONPE/IEICHHBIMHU CIIOXK-
HOCTSIMH, Harpumep, npuMmeneHne M B HEKOTOPHIX KaTErOPHMHHBIX ITOMEIIECHUSIX
CTPOTO OrpaHMYCHO, A UCHONb30BaHUE «cBeTIbIx» [ 1M 1 BoBce cBs3aHO ¢ BEIOpOCOM
YXOASIIMX ra30B HEIMIOCPEACTBEHHO B 00beM 00CTyKHBaeMoro rmomeeHus. Takxe cTo-
UT YYUTHIBATh, YTO HEIIOCPEJICTBCHHOE MOAKIIIOUEHHE Ta3a B HEKOTOPBIX PErHOHAX Ha-
Iel CTpaHbl CONPSIKEHO C CYIIECTBEHHBIMH (DMHAHCOBBIMH 3aTpaTaMH.

Onnum u3 Hanb6osee 3GpPEeKTUBHBIX PA3HOBUIAHOCTEH JTYyUHCTOrO OTOIUICHUS, TIPH-
MEHEHHE KOTOPOTO HE CTOJIb OTPAHUYEHO, SBISIETCS CHCTEMA JIy9UCTOTO OTOIUICHHS Ha
0a3e HU3KOTeMIlepaTypHbIX HH(ppakpacHbX u3nydarenei (HUUW). B xauecTBe oromu-
TEJBHBIX MPUOOPOB B IAHHBIX CHCTEMAX MPUMEHSIIOTCS TOTOJIOYHBIE M3JTydalomue na-
HEJIN WM U3JTy4dalomne npo(uin, B KauecTBe TeIIOHOCHTEIs — ropstaas Boza (ot 40 °C
1o 130 °C). Harpertsriii terutonocutenem HVMU nHaunHaeT n3nydars 3JeKTpOMarHUTHbIC
BOJTHBI B MH(DPAKPACHOM JHMAITAa30HE, UTO 1 00ECIeUNBACT OTOILICHHE 00CYKMBAEMOTO TOMEIIICHHSL.

MHorue nefcTByONe HOPMAaTHBHBIE JOKYMEHTHI, ONpEAEIIIomue Tpedyemble
napamMeTpsl MHKPOKJIMMATa MTOMEIIEHUH, He YUUTBIBAIOT cHenun(uKy pabdoThl CHCTEM
JYYHCTOTO OTOIUICHHS, ONPEAEIISIONIYI0 IPEUMYIIIECTBA TAKUX CHCTEM I10 CPAaBHEHHIO
C BOJSHBIMH ¥ BO3IYLIHBIMH, KOTOPBIE B YaCTH SKOHOMHUH 3aTPAauyMBaEMOM TEIIOBOH
SHEpruu MoryT cocTaisaTh 10 40 % [3, 5, 6]. OQHUM U3 HUX SIBISIETCSI CHUYKEHUE TEM-
meparypsl Bo3ayxa pabodeil 30HbBI t,, Ha BEIMYUHY 110 4 °C no cpaBHEHHIO C HOpMa-
TUBHBIMHU 3HAUCHMSMH, IIPEIyCMOTPEHHBIMU TP NMPOEKTUPOBAHUHU «TPaIUIIHMOHHBIX)
cucteM oTorieHus [7, 8]. 1o qocturaercs 3a c4et 0OJIbIICH INIOTHOCTH HH(PPAKPACHO-
T'O U3JIy4YEHHUs B IOMEIIEHUX C CUCTeMO oToruieHus Ha 6a3e MU, koropoe HarpeBaer
HETIOCPECTBEHHO MOBEPXHOCTh KOXKH JIIO/IEH, )KHBOTHBIX.

Takoke 0THON M3 OCHOBHBIX NPUYMH OTPAHUICHHOTO IPUMEHEHUS CUCTEM OTOILIE-
Hust Ha 6aze HWU siBisieTcst oTCyTCTBHE anpoONpPOBaHHON METOAMKH MPOESKTUPOBAHMUS
TAaKHUX CHCTEM.

B cBoto ouepenp, npuMeHenne otoruieHus Ha 6aze HUU xapakrepusyercs psgom
IIPENMYIIECTB, BEIYIINM K BEICOKOH 9HEPro3(h(heKTHBHOCTH CUCTEMBI OTOIIIICHUS: HHU3-
KO TETIJIOBOM MHEpIHEH, 94To oOecreunBacT KOPOTKOE BPEMS PearupoOBaHUsI; IPOCTHIM
1 3G PEKTUBHBIM PEryJHPOBAHUEM 32 CUET HEOOJBIIOTO KOJINYECTBA TEIUNIOHOCUTENS B
CHCTEME; HalpaBJIEHHOH 110/1aueil TeII0BOM SHEPTUH B padOUyI0 30HY IIOMEIICHHS, YTO
HE3aMEHHMMO TP IPUMEHEHUH 30HAJBHONH CHCTEMbI OTOIUICHHS; IPOCTOTOM MOHTaXa
1 00CITy)KMBaHUS, 38 CYET KPATHOTO YMEHBIIECHUS [UIMHBI TPAH3UTHBIX TPYOOIIPOBOIOB;
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Puc. 1. O6mwmit Buza nad6opatopuu ayuuctoro otorienust Y HUI « COHUIN»
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Puc. 1, okonuyanune. O6muit Bug nradoparopun ryunctoro otorureHus Y HUL « COHUN»

Puc. 2. Uznyuarens mapku Helios 750



Puc. 3. [Tanopamuas Tepmorpamma naboparopuu tyuucroro otornenus: Y HUL « COHUN»

0

Puc. 4. Tepmorpamma sKcriepuMeHTaIbHON YCTaHOBKH J1JabopaTopuu iyuucToro otorienus: Y HULL
«COHUW»
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Puc. 4, okonuanue. Tepmorpamma s3KkCepIMEHTaNIbHON YCTAaHOBKHU J1aOOPaTOPUH JTYYHUCTOTO OTO-
menus Y HUL[ « COHU»

Puc. 5. OOmuii BUA MpOM3BOICTBEHHOIO MOMEIICHHS C CHCTEMOH oromieHus Ha 6aze HUU
Helios 750
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OTCYTCTBHEM OOJBIIOTO IPAJUECHTA TEMIIEPATYPBI 110 BHICOTE ITOMEIIEHUS U «TEIUIOBON
MTOYIIKI»; BO3MOKHOCTBIO IPUMEHEHHUS BO3OOHOBIISIEMBIX HCTOUHHKOB 3HEPTHH U CH-
CTEM peKyIepanny TEIIOThI; OTCYTCTBHEM CKBO3HSKOB M IIEpEMEIICHHS IbUIN OJlaroja-
Psi CBEJICHUIO KOHBEKTUBHBIX IPOLIECCOB K MUHUMYMY; O€CIIyMHOI paboTOH CHCTEMBI;
SKOHOMHH ITPOCTPAHCTBA; JOITUM CPOKOM CIIYXKOBI.

HVcnonb3oBanue JIy4HCTHIX cUcTeM oToruieHns Ha 6aze HUU s¢dexkruBHO 1 3K0HO-
MHYECKH 000CHOBaHO B KPYNHOOOBEMHBIX ITOMELICHUAX, TAKUX KaK: MPOHM3BO/ICTBEH-
HBIE NTOMEIICHUS; «IIOYPYMBI»; 31aHHsI TPAHCIIOPTHON MH(PACTPYKTYPHI; CIIOPTHBHBIE
KOMIUIEKCHI.

JUia ucciieqoBaHus JIy4UCTOW CHCTEMBI OTOILIEHUsS ¢ ucnonb3zoBanueM HUU Ha
6aze ®PI'BOY BO «Hwmkeropoackuii rocy1apCTBEHHBIH apXUTEKTYypPHO-CTPOUTEIILHBIN
YHHBEpPCHTET» OBbII co31aH Yd4eOHO-HaydHO-HCCIE0BaTEIbCKIH HeHTp «CucTeMsbl
OTOIJICHUSI C WCIOJIB30BAaHUEM HHU3KOTEMIIEPaTypPHBIX HWH(PAKPACHBIX H3IydaTesei»
(YHUL «COHMI»). B ocHOBY maHHOTO IIEHTpa Jeria JadbopaTopusi JIyducTOTO OTO-
mieHust (puc. 1 1B. BKICHKH), 00OpyIOBaHHAs BCEMH HEOOXOIUMBIMH Jabopartop-
HBIMH U KOHTPOJIbHO-U3MEPUTEIBHBIMI NPUOOpaMu U co3jaHHas coBmecTHOo ¢ OO0
«®Dnair+XoMMenb» — €IMHCTBCHHBIM IPOW3BOIUTENEM H3IIydalomuX mnpoduieid Ha
teppuropun Poccun.

Cosznanne MOHOW KapTUHBI paboTHl cucTeMbl oToruieHust Ha 6aze HUU Tpebyet
BCECTOPOHHETO M3yUYEHHsI CIeNYIONNX (PU3NIECKUX MapaMeTpOB: ONpPEACICHNE yAeb-
HOW TEINIOOTaYH M3JTy4aromero npoduis (M3rydaress); n3MepeHue MI0THOCTH JIyYH-
CTOTO TIOTOKA TETJIOBOW SHEPTHH; MOJCINPOBAHNE TETIOBOTO PEXHMMa OTAIIMBAEMOTO
TTOMEIIIEHUS; MOJICJINPOBAHNE TEIIOBOTO M TEMIIEPATYpPHOTO PEKUMOB OI'PAKIAIOIINX
KOHCTPYKIMH 00CITy’)KHBaGMOTO MOMEIleHHsl. B Hacrosiiel crarbe NnpeacTaBiIeHbl pe-
3yJIBTaThl UCCIIEOBAHNUS, CBA3aHHOTO C ONPEJICIICHUEM Y/IeIbHOW TeIooTaaun | m. M
n3nyvaromiero npoduis. OObEKTOM HCCIeOBAaHUM CTal M3IyYaromui mpopmib npo-
mBoacTBa OO0 «Dmnaiir+Xommens», momenu Helios 750 (puc. 2 uB. Briewku). s
OLIEHKU TETUIOTEXHUYECKHX XAPAKTEPHUCTHK M3Iydarelss OblIa CKOHCTPYHPOBAaHA HKC-
NIepUMEHTAIIbHAsI yCTAaHOBKA, CXeMa KOTOPOH NMpHUBeIeHA Ha pucC. 1.

HO,I[KJ'[IO‘{G HIe K COOCTBEHHOM TeIioTpacce

UTII nabopatopuu

Puc. 1. Cxema 3KCIEpHMEHTAIFHOW YCTAHOBKH JIA00OpaTOpUM JTy4ducToro oTtorureHus YHUIL]
«COHUI»
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XapaKTepUCTHKH MCCIETyEeMOTro U3Iydaroniero npoduis: mmpuaa — 170 MM; BbI-
cora — 170 mm; mmHA — 1000 MM; MaTepuan IpopuiIst — aHOAUPOBAHHEIHN CILIAB aJFO-
munusg (AlMgSi0.5); makcumanbHoe n30bITOUHOE pabouee naBienue — 10 Oap; mak-
cuMaibHast paboyasi Temieparypa OrpaHMUYCHa JHIIb XapaKTePUCTHKAMU HCTOYHHKA
TEIUIOHOCHUTEIIS, T. K. CIUIaB HE ITOJIBEPKEH KOPPO3UH M BBICOKOTEMIEPATypHON 3MHUC-
CHUM 3JIEKTPOHOB. /laHHBINH 00pa3el Mo3BoJseT CMOJCINPOBATh (PPArMEHT CHCTEMBI BO-
JITHOTO JTyducToro ororuieHus Ha 6aze HWM, npuMeHUTH n3BecTHBIE B 3TOW 00iacTH
METOJIMKHN UCTIBITAHNH, TIOIYYNTh IKCIIEPUMEHTAIbHBIC JaHHBIE, KOTOPbIE TIPUMEHUMBI
JUIS CO3ZIaHUSI M YCOBEPIICHCTBOBAHUS METOANKH TPOEKTUPOBAHUS CHCTEM JIyUYHUCTOTO
OTOIIJICHHUS.

W3mepenue yaenbHOR TEIUIOOTAYH | 1. M U3TydaTelis IPOBOIMIIOCH TPH HOMOIIH
NIEKTPOMArHUTHOIO pacxopomepa-cueturka mMapku OPCB-570® u Beluncnurens Ko-
nnuectBa TermnoTel TPCB-026M npoussoactsa 3A0 «B3net». M3MepsieMbIMu BEIHUU-
HaMH ABJMCE: T — TEMIepaTypa TETIOHOCHUTEINS B TOJIAIONIEM TPYOOIPOBOJIE IKCIIE-
PUMEHTaNIbHOM ycTaHoBKH, °C; T, — TeMIepaTypa TETIOHOCHUTENS B 00paTHOM TpyOo-
HPOBOJIE IKCIIEPUMEHTAIILHOU yCTaHOBKH, °C; G|, — MacCOBBIH PacXo/| TEIIIOHOCHUTEIS B
TOJIAIOIIEM TPYOOTIPOBO/IE SKCIIEPMMEHTAIBHON YCTaHOBKH, KI/4; (7, — MacCOBBIH pac-
XOJ1 TETNIOHOCHUTENSI B OOpaTHOM TPyOOIIPOBO/IE AKCIIEPUMEHTAILHON yCTaHOBKH, KI/4;
N — KOIM4eCTBO BKIOYCHHBIX H3TydaTeNe, WT.; O — TPAH3UTHBIC TCILIOBBIC IIOTCPH,
BT, u3MepeHHbIe SKCTIEPUMEHTAIBHO.

YpaBHeHHE yIeNbHON TEIIOOTAaYH | M. M M3JIydaTess B 3aaHHBIX YCIOBUSIX BbI-
IJISIIAT CIIELYIOIM 00pa3oM:

0 = Gi-c T, _Gz'cr_\ )
e 3.6 3.6

A
1'12|/N—Qm,1§n, (1)
s

TIE ¢, B C,, — TETUIOEMKOCTh BOJIBI B TIONAIOIIEM U 0OPAaTHOM TPyOOTIPOBOIE COOTBET-
cTBeHHO, KJIx/kr-°C.

Pe3ynbrarsl NpoBeAEHHBIX MCCIEJOBAaHUMN 110 ONPEAEIICHUIO YAEIbHON TENI0BOU
MOIITHOCTH | II. M M3ITy4aTest IPUBEACHBI B TAOINIE U HA puUC. 2.

JKcnepuMeHTAJbLHOE ONpe/ie/ieHue yIeJbHOI TenJI0Boi
MouIIHOCTH 1 1. M u3Jydaresst

Homep | N, wr. T T G, G, O o (O 0, AT,

1° 2°
OITbITa °C °C Kr/4 Kr/a Bt Bt Bt °C

1 30,01 | 26,32 | 279,03 | 270,21 | 1462,94 | 100,50 | 82,37 | 6,37
39,40 | 33,11 | 313,48 | 303,76 | 2658,17 | 189,81 | 142,46 | 13,46
52,43 | 41,24 | 284,56 | 276,36 | 4048,02 | 323,79 | 186,71 | 22,94
61,68 | 48,52 | 316,09 | 307,42 | 5310,73 | 413,10 | 250,74 | 30,80
69,83 | 56,97 | 399,42 | 390,64 | 6535,48 | 502,44 | 314,49 | 38,90

2
3
4
5

0 | CO0 | 0| 00| 0
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Puc. 2. I'paduxk ynenpHO# MomHOCTH 1 1. M m3imydatens Helios 750 B 3aBUCIMOCTH OT TeMIiepa-
TYpBI B [IOIAIOLIEM TPYyOOIPOBOJIE CHCTEMBI OTOILICHHUS

BeiBoa. [Iposeneno na 6aze YHUL] «COHMM» HHI'ACY skcriepuMeHTalbHOE HCCTie-
JIOBaHHE TEIUIOTEXHUYECKUX XapaKTEPUCTHK HU3KOTEMITePaTypHBIX HHPPAKPACHBIX H3-
ayqareneit mapku Helios 750 npoussonctsa OO0 «®Dnaiir+Xommensy. [lanpHeHnmm
9TaNoOM UCCIIEAOBaHUH SABIIETCS 1a00paTOPHOE N3yUECHUE TEIIOBOTO PEXIUMa ITOMETIe-
Hus1, obopynoBanHoro HUM ¢ koppensnuel TMOTyYeHHBIX Pe3yJIbTAaTOB Ha HATYPHOM
00BeKTe (PUC. 5 1IB. BKICHKH).
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The article presents methodology and results of the study of a heating system on the basis of
low-temperature infrarved emitters produced by JSC "Flaig+Hommel". Numerical and full-scale
experiments are conducted.
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UCCJIEJOBAHUE MPUMEHEHHUS KPBITBIX IBOPOB B XOJIOAHBII
MNEPUO/J F'OJA

OI'BOY BO «HanmonanbHblil uccnenoBarenbckuii MOCKOBCKHI roCy1apCTBEHHBIH CTPOUTEIb-
HBII YHUBEPCUTET
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Kniouesvie cnosa: KpblThle IBOPBL, IOTEPH TEIIA, TEIIOBbIC NOCTYIICHHS, TEMIEPATYPHBIH pe-
KUM.

Hpoeet)eHo uccnedosane menioso2o pestcuma Kpvlmbvlx a@OpOG, umo noseoJjisiem oyeHunlsb
NnoONEe3HoOCmb UX NPUMEHEHUS 6 zopoc)ax,

B 3umHnit nepuosa ropoga Poccun 3aBaneHbl CHErom, AOPOTH BO JIbAY, JETCKUE
TUTOILA/IKH CJIOKHBI JUISI HCIIOJIB30BAHMSI, YIHIIBI BOKPYT JOMOB 3aCTaBJICHbBI aBTOMOOH-
JISIMM, CHET 110 000YMHAaM JJOPOT UMEET YePHBIH OTTEHOK M3-3a MOCTYIUICHUS! BPEIHBIX
npuMmeceil oT aBroTpaHcrnopTa. EjxenHEeBHO B roposax B 3UMHee BpeMs pabOoTaloT Jie-
CSITKW THICSIY aBTOMOOWJICH CIEHTEXHUKHU, YTOOBI yOpaTh CHET, BBIBECTH €r0 M pacTo-
MUTh B CIELIMAIIBHO OTBEJIEHHBIX COOPYKEHUSIX MM CHETOIUIaBUIBHSAX [1].

B Cankr-IletepOypre B IIEHTpe TOpo/ia PAcIOIOKECHO MHOTO 3[aHHUN C BHYTPCH-
HUMH JBOpaMH, MO NEePUMETPY KOTOPBIX, KaK MPaBUIIO, CTOST Mal03TaXXHbIE A0Ma, T/
UMEIOTCsl apKu JuIsl mpoxoa sozied. Kak mszBectHo, . Cankr-IletepOypr pacronoxeH
Ha peke HeBe c mpurokamu M kaHajmamu W Ha Oepery (DUHCKOrO 3ajuBa, OT KOTOPBIX
(dopmupyeTcst OpH3 Kak JBHKEHHE BO3yXa OT BOJAHOH MOBEPXHOCTH B CTOPOHY CYIIH.
CunbHBIN BeTep B XOJIOAHBIN MEPHOJ Tojia ¢ JOXKAEM HIIM MOKPBIM CHETOM BBI3bIBAET He-
MPUSTHBIE TEMIIEpaTypHbIE OIYIIEHNUS Y JI0/IeH, MepeMeatoIuXCs [0 YIULaM ropoa.
Hanunune npoxoaHbIX ABOPOB CO CTEHAMH U3 3/1aHUH ITO3BOJISIET JIIOASAM YKPBITHCS B HUX
OT BETpa, YTO IMOBBIIIAET KOM(POPTHOCTH NMPOXKHUBaHUS B ropoxae. OOTekaHHE BETPOM
TaKUX 3[]aHUM ¢ BHYTPEHHUMU ABOpPaMH MPUBOIUT K IepepaclpepeeHUI0 BeTPOBOTO
MOTOKa Ha YJIUIIBI BOKPYT 37[aHUsl U HaBEPX HaJl 3/[aHHeM ¢ 00pa30BaHUEM BUXPEBBIX 30H
a’pOJMHAMHUYECKOTo ciea [2], 4To yiaydlaeT BETPOBYIO 0OCTaHOBKY BO BHYTPEHHHX
JIBOpax.

Hanunune BHYTpeHHETO BOPA, MOKPBHITOTO CBETONPO3PAauHOIl KpOBIEH, MO3BOIAET
B XOJIO/IHBIW TIEPHOJ TO/Ia MTOIYYUTh KOM(POPTHOE MPOCTPAHCTBO JUIS OTABIXA B3POCIBIX
U JIeTell, B KOTOPOM HET BeTpa, TeMIepaTypa BO3AyXa BhIIIE HApYKHON TeMIepaTyphl,
MUHUMYM CHEra, JIbJla, U UMEIOT MECTO TaKXKe He3aMep3arollue MECOYHUII! JUIS Je-
Teil. [Ipu jxenaHuM MOCETUTENN U3 TaKUX JBOPOB MOTYT MEPEXOAUTH B MAapKH, KOTO-
pbIe aKTUBHO (OPMHUPYIOTCS IO BCEM paifoHaM TakUX ropojoB, kak MockBa u CaHKT-
ITetepOypr.

B mnocnennue roapl MOSBHIOCH MHOTO 3[AaHUH C arpuyMaMd U OOJBIIUMH TPO-
CTpaHCTBaMU JUIst Jtofei [3, 4], rie MOKHO ¢ y100CTBOM IPOBECTH BpEMsI B TCUCHHE
BCETO JHsI, O/THAKO UX HEJJOCTATOYHO /I yKa3aHHBIX METaIMOIUCOB.

PaccmoTpuM 31aHKME ¢ KPBITHIM ABOPOM IO (JOpMe B IUIaHE B BHJIE KBaJpaTa, ero
HIMPHHA CO BCEX CTOPOH JIOCTATOYHO BEJIMKA U O0TEKaHUE TaKOTo 3/1aHMsI HOCUT Xapak-
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TEep TaKo ke, KaK JUIsl IIUPOKOTO 3/1aHus, KOT/a 3aBETPEHHAasi BUXpeBast 30Ha a3po/inHa-
MHYECKOTO ciieia pOPMUPYETCsl YAaCTUIHO Ha KPOBJIE 3/1aHHS M HAa 3aBETPEHHOM (acaje.
OO0TekaHue BO3AYXOM 3MaHUH pa3TndHON (POPMBI CBSA3aHA C a9POAHMHAMUKON TOPOICKOM
3acTpoki [2, 5].

Veerpa
—p

@ ©

Puc. 1. Cxema GpopMHpOBaHHS BUXPEBBIX 30H a3POAMHAMUIECKOTO CIIeaa

VIMeHHO BUXpEBBIC 30HBI a3pOAMHAMHUYECKOTO cliea, oOpasyromuecs: npu oOTe-
KaHUH 37aHUS] IOTOKOM BO31yXa, (POPMHUPYIOT HEOIArONpUsATHBIC YCIOBUS Ul HAXO0XK-
JICHHS YeJIOBEeKa B 9THX 30HaX, YTO MOKA3aHO Ha puc. 1, a HebmarompusaTHas BETpOBas
obcranoBka B MockBe u Cankr-IlerepOypre mokazana Ha puc. 2 u 3. M30aButbes ot
9THX 30H MOXHO IIPU CTPOMTENBCTBE 37aHUi C ynobooOTekaemoit ¢popmoii, n11bo 3a-
KPBITh 30HBI IPEOBIBAaHMS JIIOACH CBETONPO3PAUYHON KPOBIIEH.
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Puc. 2. smenenune ckopoctu BeTpa B Mockse B Hosi0pe 2017 u ¢eBpane 2018 rr.
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Puc. 3. 3smenenue ckopoctu Betpa B Cankr-IletepOypre B HostOpe 2017 u pespane 2018 .
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[Ipu popMupOBaHUH KPBHITOTO JBOPA MOXKHO IPOBECTH PACUYEThI TEILIOBOTO PEIKHU-
Ma BHYTPEHHETO BO3IyXa, YTOOBI MOHATh YPOBEHb KOM(POPTHOCTHU IIPU HAXOKICHUH Ue-
JIOBEKa BHYTPH TAKOTO IMPOCTPAHCTBA.

B xomomHBIi Iepuo/ rofa MOTePH TEIUIOTH OT CTEH M OKOH, BEIXOISIIAX BO BHY-
TPEHHUH TBOP, U MOTEPH TEIIOTHI Yepe3 CBETOIPO3PAUYHYIO KPOBIO U TPYHT, ITO3BO-
JISIOT TIOXYYHUTh PacueThl TEMIEPaTypPHOTO peXuMa B KpbITOM aBope. [Ipoxonsr gepes
apKu JUIA TICpEMEIICHHS JIFOACH BO BHYTPEHHUI IBOP CO CTOPOHBI OKPY)KAFOIIUX YITHIL
JKeJIaTeNbHO YTEIUIMTh JJIs COKPAUIEHUs MOTEPh TEIUIOTh. YIpPaBJIE€HUE MUKPOKIUMA-
TOM KPBITOTO JIBOPA OMPENEIACTCSI PACCMOTPEHUEM BO3IYITHOTO, TEINIOBOTO U Ta30BOTO
pexumos [6, 7].

PaccmotpuM 37aHue ¢ BHYTPEHHHM JBOPOM KBaJpaTHOH (OpPMBI, IUTaH U pa3pe3
KOTOPOTO IIPEACTaBICH Ha puC. 4.

o Os
0, 0
O O fs
(g s <P :0
e~ v=0 —h {/
9 0 0 & Qi
2@ ﬁ 1

Puc. 4. I1nan u pa3pe3 34aHUS ¢ KPBITBIM IBOPOM

Paccmotpen kpbIThIi ABOp pazmepoMm 63X63 M, OKpY>KEHHbIH 3JaHUEM C BHEILHHU-
MU pazMmepamu 87 M IO KaXJoMy BHemrHeMy (acamy. Uncio staxeidl B 3JaHHN PaBHO
5 (c HeoTaruMBaeMbIM YepaakoM). Ilmomans OKOH, BEIXOISIINX BO BHYTPEHHUH ABOD,
paBHa 840 M2, miomams CTeH, OOpalleHHBIX BO BHYTPEHHUIA JABOp, paBHa 3 393,6 M2,
IUIOIIA/b KPOBJIM M IUIOLI/h TPYHTA B KPBITOM JIBOpe paBHbI 3 960 m?. TeruioBoi mo-
TOK OT CTEH M OKOH ITIOCTYNAET B KPBITHIH BOp (O, 1 (,), @ TEPAETCA TEIIIOTA B KPBITOM
JBOPE YEPE3 CBETONPO3PAYHYIO KPOBIIO M IPyHT (O, u (J,), Kak IOKa3aHo Ha puc. 4.
CornacHo geiictByromuM Ha Teppuropun PO CII 50.13330.2012 «Tennosas 3ammura
snanuii» u CIT 131.13330.2012 «CTtpouTenbHas KINMATONIOTHsD) MOIYyYEHbl COMPOTHB-
JIEHUsI TeTIoTepeaaye OKOH M CTeH 31anus coorsercTBeHHO 0,49 1 2,99 (M2-°C)/Bt 1
CBETOIPO3pPaYHO KpoBin KpsiTOro aBopa 0,36 (mM? °C)/Bt kak donapsi.

CocraBineHbl 6aaHCOBBIE YPAaBHEHHS MIOTEPh U MOCTYIUICHUH TEIUIOTHI B KPHITOM
JIBOpE, MO3BOJISIONINE ONPEICINTh TEMIIEPATypy B KPHITOM JIBOpPE:

20,+20,= 0, +0,, &)
JO =100, 0, 0,). ()

PacueTsl mpoBeneHsI Tt TeMIIepaTypHBIX yciaoBuil MockBel u CaHkT-IleTepOypra
JUTSL peaibHBIX 3HAUCHUH TeMIIepaTypbl HapyKHOTO Bo3myxa HosOps 2017 1. u deBpans
2018 1., B3ATBIX U3 CYIIECTBYIOUINX METEOJaHHBIX (IIPH TeMIepaType Bo31LyXa B IIOMe-
MICHISIX 3[aHWH, BEIXOASAIIUX BO ABOp, paBHOU +20 °C). Tak kKak ABOP IEPEKPHIT CBE-
TOIPO3PAYHBIM ITOKPBITHEM, YTO SIBISETCS JOMOTHUTEIBHBIM COIPOTHBICHHEM TEILIO-
nepeaaye, To OrpaskAaoIe KOHCTPYKIUH, OOpalleHHbIEe BO BHYTPEHHNUH ABOP, MOTYT
HMMEThH TIOHIKEHHOE COIIPOTHBIICHHE TEIUIONEepeade Ha BEIMYNHY COIPOTUBIICHUS Te-
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IUIoTepeiade CBETOMPO3PAuYHOTO MOKPBITHUS, YTO TIO3BOJIUT €IIIe TOBBICUTE TEMIIEpaTypy
BHYTPEHHETO BO3yXa BO BHYTPEHHEM JIBOPE B XOJIOIHBIHN MEPHOJ TO/A.

Pesynbrarel pacdeToB npenacTaBieHbl Ha Trpadukax (puc. 5-8), rae auHUM: 2 —
«KPBITBIHA IBOP» U 3 — «KPBITBIN JIBOP 2» — IMHUN U3MEHEHHS TEMIIEPATyp BHYTPEHHETO
BO3/lyXa B KPBITOM JIBOpE IIPH YKAa3aHHBIX 3HAYEHUSX CONPOTHUBICHNUS TEIUIONepeade u
MTOHM)KEHHBIX CONPOTHUBIICHUSAX TEIUIONEpe1ade COOTBETCTBEHHO.
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1 — Hapy>XHBII BOXyX; 2 — KPBITHIA JBOP; 3 — KPBITHIA ABOP 2

Puc. 5. VI3MeHeHHe TemIeparypbl Hapy)KHOTO BO3JyXa U BO3/JyXa B KPbITOM aBope B MockBe B
HOs10pe 2017 1.
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1 — Hapy>XHBII BOXyX; 2 — KPBITHIA JBOP; 3 — KPBITHIA ABOP 2

Puc. 6. MI3MeHeHHe TeMIepaTypbl Hapy)KHOTO BO3JyXa U BO3/yXa B KPbITOM aBOope B MockBe B
tdespane 2018 1.
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— Hapy>KHBIH BOXYX; 2 — KPBITBIH ABOP; 3 — KPBITHIA ABOD 2

~ Temmnepatypa Bo3nyxa, °C
(9]

Puc. 7. M3MeHeHHe TemIeparypbl Hapy)KHOTO BO3JyXa M BO31yXa B KpbITOM jaBope B CaHKT-
[etepOypre B HOsIOpe 2017 1.
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Puc. 8. 3menenune TeMmmneparypsl Hapy»KHOTO BO3AyXa M BO3IyXa B KpHITOM aBope B CaHKT-
ITerepOypre derpane 2018 1.
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Temmneparypa B KpbITOM JBOpe, °C
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-20,00
Temueparypa HapyKHOI'O Bo3uyxa, °C

Puc. 9. V3menenne TeMneparypsl Bo3ayXa B KPBITOM JBOPE B 3aBUCHMOCTH OT TeMIIEpaTyphl Ha-
pyXHOTO BO3myXa: / — U3MEHEHHE TEMIIepPaTyphl B KPEITOM JBOPE MPH HOPMATUBHBIX 3HAYCHU-
SIX COIIPOTHUBIICHHH TEIUIONEpeiade OTPakJalONINX KOHCTPYKIHH 31aHHs, BRIXOASIINX BO JBOD;
2 — U3MEHEHHE TEeMIIePaTyphl BO BHYTPEHHEM ABOpE MPH MOHIKEHHBIX 3HAUCHUSIX COTPOTHBIIE-
HUS TeIUIoNepeiade Hapy KHBIX OTPaXKICHUI 3/1aHNs, BEIXOSIIINX BO BHYTPEHHNUI TBOP

OTtnanune B TEIUIOGU3NUECKUX XapaKTEPUCTHKAX HAPY)KHBIX OTPakJArOIINX KOH-
CTpyKIMH 1u1st TopooB MockBel n CankT-IleTepOypra UMeIOT HE3HAYUTENbHBIA XapaK-
Tep, MOATOMY PHC. 8 MOAXOAUT AJISL PACCMOTPEHHBIX ABYX FOPOAOB.

W3 puc. 9, nunus 2, BUAHO, 4to yxe npu —12 °C HapyXHOTO BO3QyXa B KPBITOM
JIBOpe HAOIIO/aeTCs IOJIOKHUTEIBHOE 3HAYEHHE TEeMIepaTypbl BHYTPEHHETO BO3JY-
xa. [loBeImeHHas TeMiepaTrypa Bo3yxa B KPBITOM JIBOPE MTO3BOJISIET TONYYUTH Oojee
yaoOHOe ISl OT/bIXa Jofel mpocTpaHcTBO. CBETONPO3payHOE MOKPBITHE 3aTeHs-
€T TMPOCTPAHCTBO JIBOpPA, YTO MOXET MOTPeOOBaTh JOMOJHUTEIHHOTO OCBEIIeHUs [8].
Tennonorepu OT CTEH U OKOH, BBIXOASIIIIUX BO BHYTPEHHHUN JIBOP, COKPATATCS B XOJOA-
HBII MepUoJ roJa, YTO MO3BOJIUT CHU3UTH TEIUIOBYIO 3aILUTYy JAHHBIX OrPa)KAAOIIUX
KOHCTPYKIMH 371aHus. BhImaBmmii Ha KpOBIIO CHET NPHUIETCS yOupaTh MEXaHNIEeCKIM
Croco0OM MJIM pacTONUThH CHET C OTBOAOM TAJIOW BOJBI B KaHAIM3ANHUIO. B Temubii me-
PHOJ TO/Ia B TPOCTPAHCTBE KPHITOTO IBOPA MOXKET OBITH JKapKo, YTO IMTOTPeOyeT BO3MOXK-
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HOCTb OTKPBITHSI CTBOPOK CBETOIPO3PAYHOTO MEPEKPBITHS ISl €CTECTBCHHOTO MPOBE-
TPUBAHUS WIH HEOOXOAUMOCTH MPEIYyCMOTPETh TOTIOTHUTEIbHBIC HHKCHEPHBIC CUCTE-
MBI JUTs OXJTaxAcHUS [9]. Bosbias momans 0CTeKICHUS CBETOIPO3PAYHOTO TTOKPITHS
KPBITOTO JIBOpA MPUBEACT K (POPMUPOBAHUIO HUCXOAIINX ITOTOKOB XOJIOHOTO BO3/yXa,
KOTOPBIC KOMIICHCHPYIOTCS BOCXOMSIIUMH MOTOKAMH HArpeTOTO BO3IyXa, MOJHIMAF0-
IIETOCs BOJb CTCH C OKHAMH B BHJC KOHBCKTHBHBIX CTPYH. B KppITOM mpocCTpaHCTBE
nBopa (GOPMHUPYETCS IUPKYIISALHUS BO3yXa MOCPEIACTBOM BOCXOISIINX U HUCXOISIIAX
KOHBCKTHBHBIX CTPYH. MUKPOKIIMMAT KPBITOTO ABOPA B 3MMHEE BPEMsI HOCUT XOJIOIHBIH
XapakTep, ¥ MPH BBIXOJAXKUBAHUU BO3MyXa €r0 BJIATOCOMCPKAHUE CTPEMHUTCS K MUHH-
MyMY, & 3TO MPUBOJMT K CYyXOCTH ITECKa B MMECOYHHUIIAX JUTS ICTCH, TaK KaK Bjara u3 Ie-
CKa MCIApUTCS U UCYC3HET 33 CUCT JCHCTBHsI OPraHM30BaHHOTO M HCOPTaHU30BAHHOTO
BO37yX000MEHA B KPBITOM JBOpe. UTOOBI MOHSTH BCIO KOHIICTIIMIO TEIIOBOTO PEXKUMa
B KPBITOM JIBOPE, HEOOXOIMMO MPOBECHIE 00JIee ACTAILHOTO MOJCIUPOBAHUS H3MCHSI-
FOIIUXCSl BO BPEMCHU MapaMeTPOB MUKPOKIIMMATA.
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The article studies thermal conditions of covered courtyards, which allows assessing
usefulness of their use in cities.
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HHUE MacChl 3B B OUMIIEHHBIX CTOYHBIX BOAAX.

Onpeodensemcsa cmoumocms 3ampam HA YCMPOUCME0 NPeosapumenbHoll cmyneHu Qusu-
KO-XUMUYECKOU OYUCTKU, CPOK OKYRAEMOCMU, NPUBOOUMNCS pACHem KOIUYeCMEd 3a2PAZHAIOUUX
8eujecma, co0epAuCaAuUXcs 8 CMOYHbIX 600aX NOCTe DUON02UYECKOU OYUCTKU HA 20POOCKUX KAHA-
MUBAYUOHHBIX OUUCMHBIX COOPYdUceHUAX 2. IIpusondiccka.

B nacrosmiee Bpems mpodieMa ¢ MHTEHCHBHBIM 3arpsi3HCHHEM BOIHBIX 00BEKTOB
MIOCTENEHHO MPEBPAIIACTCS B TPOOIEMy LET0H CTPaHbL: 1eJI0 B TOM, YTO OYHCTHBIE CO-
opyxenus B nepuog CCCP cTpomsnch B J0CTaTOYHO OOJIBIIOM KOJHYECTBE, CYIIECTBO-
BaJIa [1eJasi CHCTEMa CTPOUTENIbHBIX OPTaHU3alui, OCYIIECTBISBIINX Pa3padoTKy, CTPO-
UTEIBCTBO, ITyCKO-HAJIAJOYHbIE PaOOTHI U MOCIEAYIONIYIO SKCIuTyaTauio [1].

K coxanenuio, ¢ pa3BajoM CTpaHbl B IIEJIOM BCSI OTpacib MO pa3paboTke, Mpo-
E€KTHUPOBAHUIO U CTPOUTENILCTBY OUUCTHBIX COOpY>KeHU B Hadane 90-x rogoB XX Beka
OKa3aJlach B INTyOOKOM 3aCTO€, CUTYAlHsl TIOCTETIEHHO CTajla MEHSATHCS B TOJOKUTEIb-
HYIO CTOPOHY TOJIBKO B neproj 2000-X roj1oB, mocie NPUHATHS IUIAaHOB IPAaBUTEILCTBA
P® no xoHTpOIIIO 32 COPOCAMU CTOYHBIX BOJ M OCIIEYIONIEMY 03/10POBICHHIO BOJHBIX
00BEKTOB.

BaxHO# 0COOEHHOCTBIO COBPEMEHHOTO BPEMEHH SIBIISIETCSI HHTCHCUBHOE Pa3BUTHE
He(PTEXMMHUIECKOH, XUMUIECKOH, MAIIHHOCTPOUTEIHLHON M TEKCTHILHON IPOMBIIIICH-
HOCTH, YTO IPUBOANT K YBEIMYCHNIO BOAONOTPEOICHHS U TTOSIBICHUIO OOJIBIIOTO KOJIH-
YecTBa CTOYHBIX BOJI, SIBISIOLIMXCS OJHUM M3 IVIaBHBIX (DAaKTOPOB 3arpsi3HEHUS BOJO-
€MOB pEK.

CoBpeMEeHHOE TEeKCTHIBHOE NMPOU3BOJCTBO 00IagaeT Crenn(pUIecCKUMHU yCIOBHS-
MH U XapaKTepU3yeTCsl YaCcTO MEHSIOIMMHCS TEXHOJOTHYECKUMH MapaMeTpaMu: TeM-
nepaTypoil, HaTMIYueM pa3HO0Opa3HBIX KpacuTelel, KUCIIOT, eJI0YeH, pa3InIHbIX TOK-
CHUYHBIX ¥ aTPECCUBHEIX 100aBOK, KOMILUIEKCOOOPa30BaTeNIeH 1 YTy dIIuTeNel TKaHu [2].

B ycioBusix yBenu4yeHHs IPONU3BOIUTEIBLHOCTH TEKCTUIBHOTO TPENIPUSATHS MPO-
HCXO/IUT MOCTENCHHOE yBEIMUYEHHE ITOTPEOISIEMO TEKCTHIIBHBIM MPEIIPUSITHEM YH-
CTOH BOABI, YBEINYUBACTCS 00BEM CTOYHBIX BOJ, PacTeT M KOJIMYECTBO 3arps3HEHUM,
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MOCTYTAIOUINX B BOJHBIE OOBEKTHI.

Bce 310 nmpuBouT K 00pa30BaHUIO TOKCHYHBIX CTOYHBIX BOJI C BHICOKOW OCTaTo4Y-
HOMW TeMIIepaTypoi, OOJIBIINM KOJTHMYECTBOM TPYAHOOKHUCIISIEMBIX OPTaHUYECKHUX COEIH-
HEHUU, B3BEIICHHBIX BellecTB [3].

3arps3HsIONe BEeNeCTBa OPraHNYEeCKOro, HEOPraHMIECKOro, MUHEPAIBHOTO CO-
CTaBa BBI3BIBAIOT M3MEHEHHE XMMHUYECKOTO COCTaBa M (PU3MUECKUX CBOWCTB PEUHOU
BOJIBI, YTO IIPUBOJIUT K 00Pa30BAHUIO JOHHBIX OTJIOXKEHUH, YMEHBIICHUIO COEPKaHHS
KHCI0po/1a, POPMUPOBAHMIO TUIABAIOIINX 00Pa30BAHUI U MOSBICHNIO MATOTCHHBIX MH-
KpOOpPTaHU3MOB.

3amyTa BOJHBIX 00bEKTOB B COBPEMEHHOM IMOHMMAaHHUH — 3TO HE IIPOCTO KOHTPOJIb
3a KOJIMYECTBOM 3arps3HEHUI, MOCTYMAIOMINX B PEKH, 3TO pa3padoTKa U BHEJIPEHHUE CO-
BPEMEHHBIX TEXHOJOTMH OYMCTKN MPOU3BOACTBEHHBIX M X03IHCTBEHHO-OBITOBBIX CTOY-
HBIX BOJI. DTO M pa3padOoTKa HHHOBAIIHOHHOTO BEICOKOA((EKTHBHOIO 000PYI0BAHHS IO
OYHMCTKE CTOYHBIX BOJ TEKCTWJIBHBIX HMPEANPHUATHH, YIydIICHHE KOHCTPYKLHHU CyIIe-
CTBYIOILET0 000PY/IOBaHMS C LEIbIO MOBBIIEHUS 3P (HEKTUBHOCTH OUUCTKH [4].

[Tponecc 3arpsi3HEHNsT BOJHBIX 0acCeHOB peK HanpsMylo 00ycCJIOBIEH cOpocoM B
HUX HEJOCTaTOYHO OYMIICHHBIX IMPOM3BOACTBEHHBIX U XO3SHCTBEHHO-OBITOBBIX CTOY-
HBIX BOA. TOJBKO CTporoe coOJIo/IeHHEe MPOIecca OYUCTKH MPOU3BOJCTBEHHBIX CTOY-
HBIX BOJI M IPOBEJICHHE KOMITJIEKCHBIX 3alIUTHBIX MEPOIPUSATHH O3BOJIUT 3aLIUTUTH OT
3arps3HEHUs MOYBY, BO3IYX U BOTHBIC OacCEiHBI pek [5].

B nocnennee Bpemst HaOmoaeTcst 3arpsi3HEHNE BOJHBIX 00BEKTOB CHHTETHUIECCKH-
MH NTOBEpXHOCTHO-akTUBHBIMU BemectBamu CITAB nnm ITAB, uro npuBoaur x obpa-
30BaHMIO CTOMKOM, OJITO HEpa3pyIIAIOLICHCs TIEHB! Ha TOBEPXHOCTH BOJBI, TOSBICHHIO
HENPUSATHOTO 3araxa ¥ HEMpUsATHOTO BKyca.

CropoexTupoBaHHbIe B KOHIIE 60-X TOZOB MPOMIJIOro BeKa CYIIECTBYIONINE ONO0II0-
THYECKHE OYHMCTHBIC COOPYXKEHHS, IIOCTPOCHHBIE 110 KIACCHYECKOW cXeMme, 3a J0JITHE
TOJIbI HKCIUTyaTalluy MOPAIBHO U TEXHUUYECKH YCTapeln U MOJUIeXKaT II00alIbHOU epe-
JIeNIKe U PEKOHCTPYKIUH, HEOOXOAUMOW JUIsl TOTO, YTOOBI 00ECIeYnTh HEO0OXOIUMYIO
CTENEHb M KaueCTBO OYMCTKHU MOCTYIAIOMINX CHIBHO 3arpsA3HEHHBIX MPOM3BO/ICTBEH-
HBIX CTOYHBIX BOJ [6].

KanannzanuoHHbIE OYHCTHBIE COOPYIKEHHUS! TEKCTHIIBHOTO HPEANPHATUS KaK JIo-
60e KOMMepYecKoe MPEANPUATHE JOJDKHBI ObITh PEHTAOCIBbHBIMU U NPHHOCHUTH IIPH-
0buTb. CTOMMOCTH OYHCTKH 1 M? MPOM3BOACTBEHHBIX CTOYHBIX BOJ COCTOUT M3 CYMMBI
(haKkTHUECKNX PacXOA0B, BKIIOUAIOIINX 3aTPaThl Ha OILUIATY NMOTPEOIEHHON JIeKTpHYe-
CKOHM »HEpruu, NpuoOpEeTeHHE pearcHTOB M Pa3HOOOPA3HBIX PACXOAHBIX MaTEpPHAJIOB,
3apaboTHYIO IUIAaTy 00CIYKMBAIOIIEMY IIEPCOHATY M OOIINe 3aTpaThl Ha 00CITy)KHBaHHE
OCHOBHOT'0, BCIIOMOTAaTEJIHHOTO U PEaKIIMOHHOT0 00opynoBanus [7].

Haunbonee BayKHBIMH LIEISIMH pacdeTa KOJMUECTBa cOpPAChIBAEMBIX 3arpSI3HAIOIINX
BEIIECTB B BOJAHbBIC OOBEKTHI SBISIOTCS:

— MaKCHMaJIbHO€ COXpaHEeHHE OMOIOTHYECKHX 3KOCHCTEM BOIHBIX OOBEKTOB;

— TI0Ka3aTelb NMPHOPUTETa OXPaHBl BOJHOTO OOBEKTa KaK BOJOEMa PHIOOXO3si-
CTBEHHOTO Ha3HAYCHUS;

—  3ammrTa 0co00 OXpaHIEMBIX BOJHBIX 0OBEKTOB.

VYimep6 or cOpoca HEAOCTATOYHO OYHMIICHHBIX MPOU3BOJACTBEHHBIX CTOYHBIX BOJ
paccuutsiBaercs mo gopmynam (1)—(3).

Omnpenenenue pa3Mepa IIIAThl 32 HETaTHBHOE BO3/IEHCTBUE HA pabOTy IEHTPAIN30-
BaHHOH cHCTEMBbI BOIoOTBeieHust P paccunTsiBaeM 1o opmyire:

P=C xBx], (1)
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rie:

C, — kx03Q)HIHMENT KOMIIEHCAIIMH, COCTABIAIOIMI NPH TIEPBUYHOM HapYIIEHUH —
5, IpU MOBTOPHOM HAapyLICHHH B TEYCHHUE TOa ¢ MOMEHTA MPEIbIIYLIero HapyIIeHHs
0 TOMY JKe IoKa3arelro — 10, Mpy IOBTOPHBIX HAPYLICHUSX IO TOMY XKe [OKa3aresro — 25;

B — rapu¢ Ha BOIOOTBECHUE, NSHCTBY IO JUTS IPESANPHATH, Oe3 yueTa Hajiora
Ha J00aBJIECHHYIO CTOMMOCTE (py6./M%);

J — 00beM CTOYHBIX BOJ, COPOIICHHBIX ADOHEHTOM Yepe3 KaHaIW3allHOHHBIN BbI-
MYCK, ONPEIeIICHHBII 10 MOKa3aHHUM IPUOOPOB yyeTa.

Omnpenenenne Macchl 3arpA3HAIOIIMX BEMECTB M, TOCIIE OYMCTKU Ha OYUCTHBIX CO-
OPY)XEHHUSX U MOCTYNAOLIMX B BOAHBIC 0OBEKTHI PACCUUTHIBAEM 110 (HOopMyIIe:

M, = V.C./ 1000, )

TIe V, — 00BeM COPOIUIEHHBIX CTOYHBIX BOJ 3a OTYeTHBIA mepwox 1 095 000 m3/rox;
C,~ KOHLEHTpAIKs 3arPA3HAIOIIETO BEMECTBA B OYMILEHHOH CTOYHON BOJIE TTOCIIE TIPO-
XOXKIEHHsI OUOJIOTUYECKON OUMCTKH Ha TOPOACKUX OYMCTHBIX COOPYIKCHUSIX, MI/IM>.

Juis pemieHust 3a1a4M 10 yIydIICHHIO KaYeCTBA OYUCTKH CTOYHBIX BOJ TEKCTHIIb-
HOTO TIPEIIPUSTHSI, TOBBIIIEHUIO €r0 IKOHOMHYECKOH W TEXHOJOTHUECKON 3((PEeKTHB-
HOCTH HEOOXOIMMO 00€ecCIleunTh NPOECKTHPOBAHHE, CTPOUTEIHCTBO M HKCILTyaTalUIO
OYHMCTHBIX COOPY)KEHUH NPH HEYKOCHHUTEILHOM COOIIOICHUH TPeOOBAaHUH NMPOEKTHON
JIOKYMEHTAIMH 110 Ka4eCTBY OUYMCTKH NPOU3BOACTBEHHBIX CTOYHBIX BOJ ITPH ONTHMAIIb-
HBIX (PMHAHCOBBIX 3aTparax MaTepHUaIbHBIX, SHEPIeTHYECKUX pecypcoB [8, 9].

OuncTKa CTOYHBIX BOJ SIBJISIETCS OAHOM M3 BaKHEHIIMX OTpaciel MPOMBIIIICHHO-
CTH, OHa HAIPaBJCHA Ha PA3BUTHE COBPEMEHHON ITPOMBIIUICHHOCTH, OBBIICHHE OJa-
TOYCTpPOMCTBA FOPOZIOB M HACEIICHHBIX ITyHKTOB, YITyUILICHHE KA9eCTBA M YPOBHSI KU3HU JIFOIEH.

KauecTBeHHast O4NCTKA CTOUYHBIX BOJ] UMEET OUEHb BAXKHOE CAHUTAPHO-TUTHEHUYE-
CKOE€ 3HAYCHHME, 3alHUINACT HACEJIEHHE OT AMAEMHUYECKUX 3a00JIeBaHMI, pacipocTpa-
HSIEMBIX Yepe3 BOAHYIO cpely. PacueT koiauyecTBa 3arps3HSIONIMX BELIECTB, COpachIBa-
eMBIX B BOJHBIN 00BEKT — p. Bonry, Haxonum no ¢gopmye:

IT= Max(Ki ) + Y(Ki,) + Max(Ki,) + 3 (Ki,) + Kiph+ Ki +Ki + Kimw+ Ki .
+ Max(Ki) x T Xan, 3)
rae:

IT — pacuer konMIecTBa cOpachIBAEMBIX 3arPA3HEHNH B BOIHBIN 00bekT; Max (Ki) —
MaKCHMAaJIbHBIE U3 BCEX 3HAYEHUI KPaTHOCTEH MpeBhIICHHUs (pakTHUeCcKOH KOHIIEHTpa-
UM i-TO 3arpA3HSIONIETO BEIIECTBA MM (PAKTHUECKOTO MOKa3aTessi CBOMCTB CTOYHBIX
BOJ] Ha/l MAaKCUMAJILHO JIOITyCTUMBIM 3HAUE€HHEM KOHLEHTPALMH i-I'0 3arps3HSIONIETO
BEIIIECTBA,;

2(Ki,) — cyMMapHBle 3Ha4€HUs KPaTHOCTEH NpeBbIenns (Ki) o BEmecTsam (1o-
Ka3aTeJsiM), COITIaCHO MIEPEYHIO 3arps3HAIONINX BEIIECTB;

Max(Ki,) — MakcuMabHBIE U3 BCEX 3HAYEHMH KpaTHOCTeH mpesbluenus (Ki) mo
BelecTBaM (TIOKa3aTessiMm);

2(Ki,) — cyMMapHBle 3HaY€HUs KPaTHOCTEH NpeBblenns (Ki) 1o BemecTsam (1o-
Ka3aTesim);

Ki , — snadenne kparHoCTH npesbimenns (Ki) 1o BOXopoaHOMy mokasaremo pH,
KOTOpOE NPUHUMAETCS PABHBIM COOTBETCTBYIOIEMY 3HAYCHUIO KO PHUIINEHTA BO3/ICH-
CTBHSI YKa3aHHOTO ITOKa3aTelsi CBOMCTB CTOYHBIX BOJ| COTNIACHO IIEPEUHIO;

Ki ,Ki , Kiwupbl’ Ki  — 3Hauenns KpaTHoOCTeH npeBbimenns (Ki) mo temmeparype,
JIETy4nUM OPTaHMYECKUM COCAMHEHHSIM, XHUpaM, TOJUXIOPUPOBAHHBIM OndeHuIam co-
OTBETCTBEHHO;
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Maxc (Ki) — MakcuMaJIbHbIE W3 3HAYE€HUH KPaTHOCTEH NpeBbimennus (Ki) o Bemte-
CTBaM, OTHECEHHBIM K TPYIIIE 5 CONIACHO TEPEUHIO;

T — Tapu¢ Ha BOIOOTBEICHHE, AEHCTBYIOIIN 1151 abOHEHTa, Oe3 ydeTa Hajora Ha
J00aBIEHHYIO CTOMMOCTD (py0./m%);

Q,,— 00BEM CTOYHBIX BOJ, COPOLICHHBIX MPEANPHATHEM YePEe3 KaHAIN3aIHOHHBII
BBIITYCK, ONPEAEICHHBIN 10 OKa3aHUsIM NPHOOpa ydyeTa CTOYHBIX BOJI.

VYXyniieHue SKoJI0rHIecKoil 00CTaHOBKM CTAHOBUTCS CEPbE3HOI MpobiaeMoil u Ha-
OmroaeTcs BO BCeM COBpEMEHHOM Mupe. [liis pemenns 3Toi 3a1adu HeoOX0AnMO yje-
JATH OOJIbIIIe BHUMAHMS BBIITOJIHEHHIO 3aIIUTHBIX MPUPOIOOXPAHHBIX MEPONIPHUITHI BO
BCEX OTpaciiIX MpoMbIIeHHOCTH. B Tabm. 1 mpuBenensl: kinacc omacHocTH, [1JK, a¢-
(DEeKTHUBHOCTH y/IaJICHUSI OCHOBHBIX 3arPSI3HSIONINX BEIIECTB, COAEPKAIINXCS B CTOYHBIX
BOZaX TEKCTHJIbHBIX Npeanpustuii [10].

Tab6muna 1
IlepeyeHnb 3arpsi3HSIONINX BelIEeCTB, yIaAseMbIX H3 CTOYHBIX BOJI HA
KAHAJIM3ANMHOHHBIX OYHCTHBIX COOPYKEHHAX OMOTOTHYECKHM CIOCO00M

HaumenoBanue Makcu- Db dex- [Tpu cOpoce OYMIIEHHBIX CTOYHBIX
BEIECTBA MaJIbJIbHAs THBHOCTH BOJI B BOJAHBIN 00BEKT PHIOOX0O3sIH-
KOHIIGHTpa- | yJajeHus, CTBEHHOT'O Ha3HAYCHUSI:
st st 6“‘3' % JIUMUTH- TIJIK KJacc
JIOTMYeCKOn pyroruii onac-
OUHMCTICH, TOKa3aTeb HOCTH
Mr/am BPEIHOCTH
(JIIIB)
Hedrenpomykrsr 15 70 0,05 3
CITAB aHHOHOAKTUBHBIH 20 65
HuTtparts! (mo N) C.-T. 40
HutpuTtst (1o N) 0,02
docparsr 20 30 TOKC. 2 (nmo P)
Menb 0,5 65 TOKC. 0,001 3
uak 1,0 60 TOKC. 0,001 3
Xpom,, 2,5 65 TOKC. 0,07 3

B Tabn. 2 npuBesieH pacyer KOJIMUYECTBA MacChl 3arpsi3HSIONIMX BEIECTB, cOpa-
CBIBAEMBIX B BOJIHBINH 00bEKT (p. Boiry) nociie 04MCTKH Ha CYIIECTBYIOMINX OYUCTHBIX
COOPYKEHUSAX.

IIpaBurensctBo PO npuHuMaeT J0CTATOUHO KECTKUE MEPBI 110 YBEJIUYEHUIO IIa-
ThI 32 cOPOC CTOYHBIX BOJI, YTBEPXKJICHbI CAHUTAPHO-TUTHEHUYECKHE TPEOOBaHMUS 110 3a-
TPA3HAIONIUM BCIICCTBAM.

Bce aTH sKonornueckne MEponpHsTHs MMPU3BaHbI POCTUMYJINPOBATh COOCTBEH-
HUKOB HpeﬂHpHﬂTHﬁ TEKCTUJIBHOMU MMPOMBIINIJIEHHOCTH BKJIaAbIBaTh ACHCKHBIC CPECACTBA
B Hay4YHO-HMCCJIEJOBATEIbCKYIO Pa0OTy 10 IPOCKTUPOBAHMIO U CTPOUTEILCTBY CUCTEM
JIOKaJIbHOM MHOIOCTYIIEHUATOW OYUCTKU CTOKOB.

C y4eToM BCeX BBIMICTICPEUHCICHHBIX IPOOJIEM HEOOXOAMMO ITPOBECTH Pa3padboTKy
1 BHCAPECHUC B COCTAB OUYUCTHBIX COOpy)KeHI/Iﬁ TCKCTHJIBHBIX Hpe[[HpI/ISITI/Iﬁ JIOKAJIBHBIX
OYHCTHBIX COOpy)KeHI/II\/II, KOTOPBIC IMO3BOJIAT MPOBOJAUTH MHOTOCTYHNCHYATYIO OUYUCTKY
CTOKOB IIPY U3MEHEHUH COCTaBa CTOYHBIX BOJI, KOJIMYECTBEHHO U Ka4yeCTBEHHO obecre-
yat 5 (HEeKTUBHYIO U CTAOMIIBHYIO OYUCTKY JI0 IPUEMIIEMBIX ITOKa3aresnei Hopm copoca
Ha TOPOJICKUE OYHCTHBIC COOPYKEHHUS.
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Ha oGopynoBaHumM JTOKaIbHOW OYUCTKH OYyIET NMPOMCXONUTH TOHWKCHUE TEeMIIe-
paTypbl IPOU3BOACTBEHHOTO CTOKA J0 MPUEMIIEMBIX MTOKa3aTeleH, yIausaThCsl OOIbIIoe
KOJTMYECTBO B3BEUICHHBIX BEIICCTB, TPYIHOOKHCISEMBbIC OPTaHWUYCCKHUE COCHMHCHHUS
OyIyT IEPEeXOIUTh B JISTKOOKHUCIIIEMbIC (DOPMEI, yaalisieMble OMOIOTHISCKIM CITOCO00M
MIPH MMOCTYIUICHUH WX HAa TOPOACKUE OYHCTHBIC COOPYKCHHUS.

Tabmuua 2
KonueHnTpauus 3arpsi3HAIONUX BelleCTB B OUMIIEHHOW CTOYHOM BoJe
MaKcHMaJIbHAsST U cpeansist 3a rof (Mr/am3) u coxep:kanue Mmaccol 3B
B OUMIIEHHBIX CTOYHBIX BoAax (ToHH/rox) 3a 2017 rox

HaunmenoBanne BemectBa | MakcumanbHast KoH- | CpenHsisi KOHIEH- | Macca 3arpsizHsro-
LEHTpALys 3arpsi3- | Tparus 3arpsi3Hs- [IUX BEIIECTB
HSIOIIMX BEIIECTB IOIIHNX BEIIECTB (1/Tom)
(mr/om?) (mr/om?)
1. B3BelieHHbBIE BellleCTBa 217 145,62 159,45
2. BIIK5 198,34 129,88 142,21
3. XIIK 580,21 371,32 4,6,59
4. IlepmaHraHaTHast OKUC- 67,72 39,67 43,44
JISIEMOCTD
5. Cyxoit ocTaTok 888 746,4 817,30
6. HedrenpomyKTer 21 10,77 11,79
7. CITAB aHMOHOAKTHB- 4.5 3,13 3,43
HBII
8. CITAB HeHMOHOreHHBII 2,12 1,18 1,29
9. Hutputet 1,62 0,81 0,89
10. Hutparts! 56,88 15,54 17,01
11. A30T aMMOHHUIHEII 19,53 9,76 10,69
12. Xnopuasl 137 75,4 82,56
13. ®ocdarsr 6,81 4,43 4,85
14. Cynbarsr 112 81,4 89,13
15. Menp 0,22 0,065 0,07
16. [unk 0,05 0,015 0,016
17. Xpom,, 0,04 0,01 0,019
BriBOABI:

1. Jlyist perieHust 33124 1Mo YJTy4lICHUIO KaueCTBA OYMCTKU CTOYHBIX BOJ] TEKCTUIIb-
HOTO TPEANPHUSITHS, TIOBBIIICHUIO €r0 YKOJIOTUYECKON U TEXHOIOTMYECKOH (D (PeKTHB-
HOCTH HEOOXOJUMO 00€CHeunuTh MPOCKTUPOBAHKE, CTPOUTEIHCTBO M IKCILTYaTAIUIO
OYHCTHBIX COOPY)KEHHUI MPH HEYKOCHUTEILHOM COOIIOICHUH TPeOOBAaHUI MPOEKTHOU
JIOKYMEHTAI[MH 110 Ka4eCTBY OUYUCTKH MPOU3BOJACTBEHHBIX CTOYHBIX BOJ [TPH ONTHUMAIh-
HBIX (PMHAHCOBBIX 3aTpaTrax MarepHUaIbHbIX, JHEPIETUICCKIX PECYPCOB.

2. O4HCcTKa MPOU3BOJCTBEHHBIX CTOYHBIX BOJI SIBIISICTCS OTHOM U3 BAXKHEUIIIUX OT-
paciieit HayKu, OHa HAlpaBJieHa Ha COBEPIICHCTBOBAHUE TEXHOIOTHMH OYMCTKH, TIPHU3Ba-
Ha YCOBEPIICHCTBOBATH CYIIECTBYOIIEe 000pyI0BaHUE, pa3pabaThiBaTh HOBOC HHHOBA-
HOHHOE 000PYyI0BaHHE.
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3. KauecTBeHHAs] OYMCTKA CTOYHBIX BOJ MMCET OYCHb BAKHOC CAHUTAPHO-TUT'HC-
HHUYCCKOC 3HAYCHHUC, 3alllMIIACT BOJHBIC 00BEKTHI OT NOCTYIUICHUA TPYAHOOKHUCIACMbBIX
OpraHuv4eCKux COC,Z[I/IHeHl/Iﬁ.

4. MHEHHSI MHOTHX I/ICCHe,IlOBaTCJIeﬁ CXOOAATCA B TOM, YTO MHHOBallMOHHAasA TEX-
HOJIOTUS OYUCTKU NPOU3BOACTBCHHBIX CTOYHBIX BOJ TCKCTUJIbHBIX HpC,Z[HpI/IFITI/Iﬁ 6yI[CT
COCTOATH U3 MHOFOCTyHeH‘IaTOfI HpeZ[BapHTeJ'ILHOﬁ O4YHUCTKHU C MMOCJICAYIOIIMNM HallpaB-
JICHUEM Ha NOOYHCTKY Ha OHOJIOTHYECKHE OYHCTHBIE COOPYIKCHUH.
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The article estimates cost of inputs for arranging an additional stage of physical and
chemical pre-treatment, and a payback period is determined; calculation of the amount of
pollutants contained in wastewater after biological treatment at the municipal sewage treatment
plant of the city of Privolzhsk is given.
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pa3pymuIeHus, HecyIasi CHOCOOHOCTb.

Ilpeonacaemca nHo6as mexnonoeus u320MoBieHUs MPeXCIOUHbIX CIMEHOBbIX NaHe-
Jlell Ha OCHOBE KAPKACHLIX OEMOHO08 ¢ NPpUMEHEeHUeM 8 Kauecmeae Cpeone20 ymenisouje-
20 cnosi kpynnonopucmozo bemona. Hosas eubkas mexnono2us no3geonsem noiHoCmuio
UCNONBL30BAMb UMEIOWYIOCS 0A3Y CIMPOUMENbHOU UHOYCMPUY U MECTHbLE CIPOUMelb-
note mamepuanst. C ucnonvzosanuem npoepammuozo komniexca "ANSYS" u memooa
KOHEUHBIX 2NEMEHMO8 6bINOTHEHO MOOENUPOBAHIE MENTO3AUWUMHBIX CBOUCME U MeXa-
HUKU pazpyuienus naneieil, u320mosieHHblX N0 npeoiazaemMou mexHonio02uu.

Ceronns noutn 70 % Bcell TEIUIOBOM SHEPrUH, BHIpadaThIBaEMON B CTpaHe, Tpa-
TUTCSI HA OTOIUICHHE 3/1aHUH. DTO 00YyCIOBIEHO HE TOJHKO reorpagpuyecKum MoIoxKe-
HueMm Poccnm, HO M Ype3MEPHBIMU ITOTEPSIMU TETIa Yepe3 MOBEPXHOCTH OTPAKAAIOIINX
KOHCTPYKIIHH, KOTOpBIE COCTABIAIOT 0k0J10 30 % BCero rogoBoro NoTpedIeHNs TepBHY-
HBIX TEIUIOPHEPTETHYECKUX PECYPCOB CTPAHBI.

B crpanax 3amagnoii EBponsl HOpMaruBHBIE TPeOOBaHMS K TEIUIOTEXHUYECKHM
CBOWCTBAM OTPaKAAIONINX KOHCTPYKIMH BCErzia SIBISUIUCH OoJiee JKECTKHMMHM, YeM B
Poccun. Tak, MakcuManbHBIH KOA((GUIIUEHT TeIUIonepenadn orpaxaeHuii B Jlanuu,
Hopeerun u IllBeruu cocrasnser 0,3 Bt/m’K; B I'epmanuu — 0,2-0,3; B AHniuw,
Opannun u [Hombine — 0,4-0,55 Bt/M*K [1]. BBenenue B aeiictBue u3meneHuii Ne 3
k CHull II-3-79* «CrpoutenbHas TEIIOTEXHUKA» YXKECTOUMIIO TPeOOBAaHHS K Te-
IJIO3aLUMTHBIM XapaKTEePUCTUKAM HapyXHBIX OrpaxkaeHuil 3nanuii u B Poccuiickoit
Oenepanun: Ha epBoM dTare (10 2000 r.) mpuBeICHHOE COMPOTUBICHHE TEILIONEpe-
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Jlade OrpakJIaloIInX KOHCTPYKITMH OBITIO YBEJIMUEHO B 2 pa3a, a Ha BTOpoM (¢ | siHBaps
2000 1.) — B 3,5 pa3a.

Takum 00pa3oM, MCIOJB30BABIINECS] B TEUCHUE JIOJITOTO BPEMEHHU OJIHOCIIOWHBIC
KEepaM3UTOOCTOHHbIE CTEHOBBIC MAHEJU IepeCTalld OTBEYaTh COBPEMEHHBIM TpeOOBa-
HUSAM TEIUION3OJIAIINHY, YTO JeNaeT Hen30eKHBIM MOUCK HOBBIX TEXHUYECKUX PEIICHHH
OTpaXkJAIOIINX KOHCTPYKIIUH.

B 37011 CBSI3M ONHUM W3 MPHOPHUTETHBIX HANIPABICHUH MOBBIMICHUS TEIUIO3AITUTHI
3M@HUH SIBIISIETCSI IPUMEHEHHE CIOUCTBIX OTPaXIAIOIINX KOHCTPYKIHMN ¢ 9 PEKTUBHBI-
MU yTeIITUTEIAMU.

Ha ceroansiuinuii 1eHb UMEIOTCS KOHCTPYKTHBHBIE PEIICHUS TPEXCIOMHBIX CTe-
HOBBIX TTaHEJEeH ¢ THOKUMHU CBS3SIMH, KEJIC300€TOHHBIMHU pedpaMu WU IIMOHKaMH. B
Ka4eCTBE YTCIUIUTEICH NMPUMEHSIIOT MHHEpAJIOBaTHBIC, CTCKIOBOJOKHUCTBIC WM IIO-
JIMMEPHBIE TETUION30JISIIMOHHBIE MaTepHalbl, a TAKXKE TOTUCTUPOIOETOHBI [2]. OgHaKO
JIOJISL TAKUX KOHCTPYKIIMH B HaIIell cTpaHe He mpeBsimaeT 5 % [3], 9To BBI3BAHO PsaOM
O0OBEKTUBHBIX TPUIHH.

CyImecTBeHHBIM KOHCTPYKIIMOHHBIM HEIOCTATKOM TaKHX MaHEJIeH SBIACTCS OT-
CYTCTBHE HAJCKHOHW CBA3H BHYTPEHHETO MOJIMCTHPOIBHOTO CIIOSl C BHEITHUMH OCTOH-
HbIMH. KOHCTPYKTHBHO 3Ta mpoliieMa pemaeTcs IMyTeM HCIIONb30BAHNSA THOKUX CBSA3EH
B BUJE METAJUINYECKUX MOJBECOK M PACIOPOK, )KECTKUX OCTOHHBIX IIMOHOK A KOM-
OuHalUK OSTOHHBIX IIMOHOK C META/UIMYECKUMHU PACIOPKAMHU M3 apMaTypHOM CTaj.
JIMCKpEeTHOCTh PacIOIOKEeHUs THOKUX CBsi3el (OHA-TPH MPH BBHICOTE MMAHENIH, paBHOM
2,9 M), a TaK)Ke UX 3HAYMTEIbHAS Ae(OPMATHBHOCTh M MOJATIIMBOCTD HCKIIFOYAIOT CO-
BMECTHYIO pab0Ty OETOHHBIX CII0€B IIPHU BOCHPUATHN BHEIIHUX HArpy30K. BHyTpeHHMI
CJIOH, HA KOTOPBIH ONMHUPAIOTCS MaHEIN NMEPEKPHITHS U MOIBEIINBAIOTCS Yepe3 THOKHe
CBSI3W HapYKHBIN CJIOH OETOHA W CPEIHHMH MEHOMOMUCTUPOIBHBIA CIIOH, SIBISETCS He-
CyIIed COCTaBISIONMIEH CTEHOBOW MaHEIM M padoTaeT KaK BHEIEHTPEHHO CXKAaThId
aneMeHT. HapyXHbIi OSTOHHBIN CJIOH 3alMIIAeT JIWIIb OT BHEIIHHUX BO3JEHCTBUM.
Metannndeckue THOKHE CBSI3M, TPeOyIOMNe aHTUKOPPO3HMOHHOW 3aIIUTHI, M MEHOIIO-
JUCTUPOIBHBIA CPETHUIN CION SBIAIOTCS YA3BUMBIMU KOHCTPYKTUBHBIMH 3JIEMEHTAMU
MIAHEeNH C TOYKU 3PEHHS UX JOITOBEYHOCTH. [IpMeHeHHOe B KOHCTPYKINY MAHENN TaK
HAa3bIBAEMOE ITOCIIEOBATEIHPHOE COCTUHEHIE HEPABHO-IOITOBEYHBIX BHEIIHUX U BHY-
TPEHHETO CJIO0EB JENaeT €€ C TOYKH 3PEHHS PEMOHTOIPUTOTHOCTH HEBOCCTaHABINBaL-
MBIM 3JIeMeHTOM [4]. YTpaTa TEIUIOTEXHUYECKUX CBOHCTB YTEIUIUTEIIEM MU KOPPO3HS
THOKHX CBsI3€H BeIyT K OTEPE IKCILTy TAIIMOHHBIX CBOMCTB CaMOi aHEIN i HEBO3MOXK-
HOCTH BOCCTaHOBIIEHUS ee paboTrocnocodHocTr. Kpome Toro, BEITYCK TaKUX KOHCTPYK-
ui TpebyeT BHECEHNS 3HAYNTEIBHBIX H3MEHEHHUH B CYIIECTBYIONINE TEXHOIOTHUECKIE
nuHuu 3aBoaoB JKBU.

B aroii cBsa3m 3amada pa3pabOTKH M MONMydeHHUs dP(HEKTHBHBIX OTPaxAAr0NTNX
KOHCTPYKTHBHBIX 3JIEMEHTOB 3aJaHHOH JOJITOBEYHOCTH, H3TOTABINBAEMBIX 110 THOKHM
TEXHOJIOTHSIM C MAKCUMAaJIbHBIM UCTIOIB30BAHIEM UMEIOIIEHCS 6a3bl CTPOUTENBHOM NH-
JIyCTPUU M MECTHBIX CTPOUTENBHBIX MaTePUAJIOB, SBISETCS YPE3BBIYANHO aKTyaTIbHOM.

ABTOpaMHU CTaTbH TPEAJIOKEHA TEXHOJOTHS M3TOTOBICHHUS OTPaKJAIOMINX KOH-
CTPYKIHUH, COCTOANINX M3 JBYX KPAalHHX CJIOEB, BBHIMOIHIEMBIX U3 IUIOTHOTO KepaMm-
3UTOOETOHA, W CPEIAHETO CJIO0S, BBHIIOIHAEMOTO U3 KPYITHOIOPHCTOTO KEPAM3UTOOETOHA
[5, 6]. TonmuHa KpailHUX TUIOTHBIX CIIOEB KOHCTPYKIMU MIPHHUMAETCSA B COOTBETCTBUU
¢ TOCT 11024-84 [7], a TOMMHUHAY CPETHETO CIOSI PACCUMUTHIBAIOT UCXOS U3 IPUMEHS-
€MBIX COCTABIIAIONINX KOMIIOHEHTOB IUIHTHI M TEIJIOTEXHUYECKUX TPEOOBaHWN K KOH-
CTPYKIHAM PA3TUYHBIX 31aHUH U COOPYKEHUN. TeXHOIOT M X U3TOTOBJICHUS OCHOBaHA
Ha IPUMEHEHUH MECTHBIX U HEeJe(QHUIUTHBIX MaTepHAJIOB 1 00ECIIeunBaeT COXpaHEHHE
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Puc. 1. PactipezenieHue Temneparyp B CI04X BO3JyXa, IPHIIETAIOLIEro K BHY TPEHHEH HOBEPXHOCTH
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MIPAKTHYEeCKH 0€3 N3MEHEHUS MTapKa CYIIECTBYIOMNX METaIO(OPM, apMaTYPHBIX U3/ie-
JIMH, OCHOBHBIX TEXHOJIOTHYECKHX IPOLIECCOB MO N3TOTOBJICHHIO, TPAHCIIOPTUPOBAHHIO
1 MOHTa)XKy KOHCTPYKIHH.

Orpakaaroniye KOHCTPYKIUU TOTOBSAT B TOPU3OHTAIHHOM ITOJIOXKEHUH B JIBA 3Ta-
na. Ha mepBom stare nocie yCTaHOBKH apMaTypHBIX KapKacoB, 3aKJIQAHBIX W3ACIHHA U
MOHT@XXHBIX IeTeIb B (JOPMY YKJIa/JbIBAETCS pacciianBaeMasi IEeMEHTOOETOHHAS! CMECh,
KOTOPYIO BHOPHPYIOT 0 00pa30BaHUs BHYTPEHHETO IIOTHOTO M CPEAHEro KPYITHOIIO-
pucroro cioeB. Ha Bropom sTarie Ha OBEPXHOCTh KPYITHOIIOPUCTOTO CII0S YKJIaIbIBAIOT
CTPOUTENBHBIA PACTBOP MOABMKHOCTBIO 1-2 cM, KOTOPBIH C IOMOUIBIO JaBJICHHUS BHE-
JPSIOT B MEK3EPHOBOE IIPOCTPAHCTBO Tpanyi 3anoiHuTens. [locne 3arBepaeBaHus oH
o0Opa3yeT HapyKHBIH IJIOTHBIA CIOH.

[Tyrem M3MeHEHHs KOJMYECTBEHHOTO COAEPKAHMsS PAaCTBOPHOW COCTABIIAIONICH B
OeToHHOM cMecH, HAyIIeH Ha U3TOTOBIICHHE HIDPKHETO IUNIOTHOTO M CPEAHEro KPYITHOIIO-
PHCTOTO CJIOEB, A TAK)KE TOJIIUHBI YKJIaIbIBAEMOI0 CJIOSl U3 CTPOUTEIBHOTO pacTBOpa
JUIst 00pa30BaHUs BEPXHETO IUIOTHOTO CJI0S, MOXKHO B ITMPOKHX MpPEAeIax peryinpoBarh
pa3Mepsl OTAEIBHBIX CIIOEB TPEXCIOWHBIX MTAHENeH N UX TeIIIOTEXHMYECKNE CBOICTRA.

Ha cerogusimauii 1eHb pa3paboTaHa TEXHOJOTHS M HPEATIOKeHa KOHCTPYKIHSA
TPEXCIONHBIX MaHeNeil Ha 0CHOBE KapKacHOTO KePaM3UTOOETOHaA, IoIydaemast 1o THo-
KMM TEXHOJIOTHSIM C MIPUMEHEHHEM MECTHBIX MaTepHajoB Ha OCHOBE CYIIECTBYIOIINX
N 3aBogoB JKBY, onTHMH3UpOBaHBl COCTABbI KOHCTPYKTHUBHBIX CIOEB IO (PU3HKO-
MEXaHMYECKUM M IKCIUTyaTallHOHHBIM CBOMCTBAaM, BBIIIOJHEHO PACUETHO-TEOpPETHYE-
CKO€ W YKOHOMHYECKOEe 000CHOBaHHE IMOYICHUS JaHHBIX MaTepuaios [5, 6, 8, 9, 10].

Pazpaborannas texnonorust peannzoBana Ha OAO «KBK-1» B . Capancke, e
B HACTOSIIEEe BPEMs OCYILECTBIISETCS BBIMYCK KOHCTPYKIMH. B ocHOBy Obuia mosto-
JK€Ha OJHOCIIONHAs CTEHOBas MaHelb ¢ pasMepaMu B IiaHe 1,2x6,0 M U TOMIHMHON
400 MM ¢ MOJHBIM COXpAaHEHHEM apMUpoBaHus. TpexcioiiHble MaHeau, Kak U TpaJAuLu-
OHHBIE OJIHOCJIOWHOTO CEUEHUS, apMHPOBAINCH CBAPHBIM MPOCTPAHCTBEHHBIM KapKa-
coMm. [IpononbHas apmarypa BbloJIHsIach U3 cranu kiacca A400 nuamerpom 12 mwm,
nomnepeyHas — u3 npoBosioku kiacca BpS500. [IpononbHas apMarypa ONBITHBIX KOH-
CTPYKIMH pacIiojaranach B HapyXXHbBIX CIOSX W3 Jerkoro 6eroHa. CoxpaHeHa M KOH-
CTPYKIMS 3aKJIaJIHBIX ¥ MOHTQ)XHBIX JIeTallell OTHOCIOWHBIX MTaHEeH.

Ceuenue npeasiaraeMoil TpexciioiMHOM CTeHOBOM MaHEH MPEICTABIEHO HA PUCYHKE.
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Tpexcroiinsle orpaxkaaronye KOHCTPYKIMH HAa OCHOBE KapPKACHBIX OCTOHOB: / — HAPYKHBIH U
BHYTPEHHHH CIION U3 JIETKOTO OeTOHa; 2 — CIIOH U3 KPyITHOMOPHCTOTO OeToHa

Hcnonp3oBanue B OTrpakKAaoIUX KOHCTPYKIHUAX HAd OCHOBE KapKaCHBIX OCTOHOB B
Ka4eCTBC CPCAHCTO YTCIIAIOMICTIO CJI0A KPYHIHOIOPUCTOT'O 66TOHa, PAaBHOAOJITOBEYHO-
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IO C BHEIIHUMH OCTOHHBIMH CJIOSIMH, YCTPAHSIET XapaKTepPHbIE KOHCTPYKIIMOHHbIE He-
JIOCTATKH, MPHUCYIINE TPEXCIOHHBIM ITAHENSAM C IIEHOIOINCTHPOIBHBIM yTEIUIUTEIIEM.
KpynHonopucTelii 6eTOH cpeHero ciios, 00Iajalomnii Haya IbHbBIM MOAYJIEM yIPYTo-
CTH EC or 1x10° mo 3,5x10° MIla ¥ IPOYHOCTHIO HA CKATHE Rbc ot 0,7 mo 10 Mlla,
crocoOeH OKa3bIBaTh CONPOTUBIIEHHUE CIBUTY. JKecTKoe coeJMHEeHne 10 BCEel ITOBEPXHO-
CTH KOHTAKTa BHEIIHUX W BHYTPEHHEH YacTel COCTABHOTO CEUYEHUS ITaHEIH MO3BOJISIET
paccMaTrpuBarh €e Kak MOHOJIUTHYIO B OTJIMYME OT MaHeJIel ¢ MEeHONOIUCTHPOILHBIMH
BKJIQ/IBIIIAMH, KOTOPbIE OTHOCSTCS K COCTAaBHBIM CHCTEMaM.

[IpuHIMIT MOHONUTHOTO OOBEANHEHHS B OJTHOM KOHCTPYKTHBHOM 3JIEMEHTE KPYyII-
HOIIOPUCTOTO OETOHA ¢ BHEUTHMMH IIJIOTHBIMH CIIOSIMU M3 JIETKOTO WIIN TSDKEJIOro Kap-
KacHOTo OeTOHA IT03BOJISICT NCTIOJIB30BaTh €0 B KAY€CTBE OCHOBEI ISl IPOSKTUPOBAHNUS
CTEHOBBIX OT'PAXK/IAIOIINX KOHCTPYKINH B BHJIE OTACIBHBIX MEIKOIITYYHBIX OJIOKOB TN
B BHJIE KPYITHOpa3MEPHBIX NaHeIeH U IUINT NepeKpbITHi. [10THBIC BHEIIHNE OETOHHBIE
cion obecrevar UINTENbHYI0 MPOYHOCTh M CTOHKOCTh MaTepHaja IO OTHOIICHHIO K
BHEIIHUM BO3CHCTBHUAM HA IPOTSHKEHUH BCETO BPEMEHH DKCILTyaTaliH.

Onnako cnennuyeckas CTpyKTypa KapKacHBIX KOMIIO3UTOB U CBOEOOpa3Hast TeX-
HOJIOT#ISI X M3TOTOBJIEHUS TpeOyeT, Hapsay ¢ MPOBEIECHHEM ONBITHBIX PadoT, M MpH-
MEHEHHUSI KOMITBIOTEPHBIX PacdeToB, MOATBEPKAAIONINX UX YIyUIICHHbIC TETNIOTEXHH-
YeCKHe CBOMCTBA M rapaHTHPYIOIINX oOeclieueHne Hecylel criocoOHOCTH Ha HE0OXo-
numoM yposae [8, 11-17].

ABTOpaMH CTaThd IPOBEJCHO KOMIIBIOTEPHOE MOJCIMPOBAHHE TEIUIO3AINUTHBIX
CBOWCTB, a TaK)Ke MEXaHUKH Ae()OpPMHUPOBAHMS M PaA3PYLICHUS MOJEIH TPEXCIOH-
HOW OrpaxkJaaroieil KOHCTPYKIMM Ha OCHOBE KapKacHbIX OeToHOB B makere "ANSYS
Workbench"

J1sl BBIOTHEHNS TETNIOTEXHUYECKOT0 pacueTa M pacyeTa 110 Hecylei crocoOHo-
CTH U JedopMausM ObUIN TIpeIBapUTENIFHO ONpeAeIeHbl KO3()(UIMEHT TEIUIONPOBO-
JTHOCTH, MOAYJb Je(OpMaIiy U MPU3MEHHAasi IPOYHOCTh MPH CXKATHU BCEX KOHCTPYK-
THUBHBIX CJIO€B NaHEIH

Jlu1s 3TOTO OBUTM N3TOTOBIICHBI TP CEPUH 00PA3LIOB, IPEJICTABISIOMINX COOO0I citon
OrpaXk/1aloel KOHCTPYKIIMHU: Hapy>KHBIH M BHYTPEHHHUH CIIOM U3 IUNIOTHOTO KEPaM3HUTO-
OeroHa, CpeAHNH CII0H Ha OCHOBE KPYIHOIOPUCTOT0 OeToHa. OOpa3ubl BBIIEPKUBAINCH
B HOPMaJIbHBIX TEMIIEPaTyPHO-BIaKHOCTHBIX YCIIOBHSX B TEUCHHE CYTOK, a 3aTE€M B yC-
JIOBHSIX TEPMOBIIAXKHOCTHOHM 00paboTku npu temneparype 86 °C ¢ pexuMoM Iporpesa
1,5+6,0+1,5 4 ucnbITHIBAIMCH HA TETLIONPOBOIHOCTD B cootBeTcTBUM ¢ [OCT 7076-99 [18] u
Ha nipoyHocTh B coorBeTcTBUU ¢ [OCT 10180-2012 [19].

PacuerHble 3HaYeHNS ONpPEAEIIeMbIX TapaMeTPOB IIPUBEACHBI B TaOnuIe.

KoHcTpyKTHBHBII pumens- | Ilnor- | Ilpou- | Hawamensrii | Koaddumment te-
cioit eMBbli HOCTb | HOCTb MOJYJIb IIJIOIPOBOAHOCTH
3al0JIHU- P, npu yOpPYrocTa A, Bt/(M-°C)
Telb Kr/M® | cKaTHH E, MIla IIpU YCIOBUAX
R, MIla SKCILTyaTaluu
A b
Hapy>KHBII U KEPaM3UT 1 800 8,5 15 500 0,473 0,483
BHYTPEHHUH CJIOU
CpenHHi KepaM3HuT 700 2,1 3500 0,196 0,206
(TETION30JISIIIMOHHBIH )
cnoi
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Jlnist BBINOMTHEHMST YHCICHHOTO SKCIEPUMEHTA ObUI MPOM3BEIEH pPacdeT MEeTo-
JIOM KOHEYHBIX 3JIEMEHTOB C HCIIOJIb30BAaHUEM IPOTrpaMMHOro komiuiekca "ANSYS
Workbench" [20], nuiieH3MOHHAS KOMHsI KOTOPOTO YCTAaHOBIICHA HA BBIYHCIUTEIHEHOM
kyacrepe MopJOBCKOTO TOCyAapCTBEHHOTO YHUBEPCUTETA.

B xkagectBe Monenu oObekTa ObUIa NPHHATA HECYIIas CTEHOBAs TPEXCIOH-
Has maHenb (pUCyHOK) miuumHOH L = 6 000 MM ¢ pa3MepaMu IMONEPEYHOTO CECUCHHS
HxB =1 200%400 mm. Tommuna cnoes npunsaTa: V, = 100 MM — BHyTpeHHHH (Hecy-
IUi) CJI0W; Vz =240 MM — cpenHUH (TETUTON3O0AIMOHHBIN) cIor; V , = 60 MM — Ha-
PYXHBIH (3aIINTHO-IEKOPATUBHBII) CJI0H. PacueTHbIe XapaKTEpPUCTHKH CIOEB IpUBEIe-
HBI B TA0JIHIIE.

B kadectBe BapuaHTa [l CpaBHEHUS ITOKa3aTesel TEIUIONPOBOJHOCTH U IIPOYHO-
cTH OblIa MPUHATA CTaHJAPTHAsI OAHOCIIONHAs KepaM3UTOOCTOHHAs ITaHeNb U3 OeToHa
kyacca B12,5 aHaorn4HBIX pa3MepoB €O CIEIYIONIMMHU XapaKTePUCTHKAMU:

— mwiotHOCTh p = 1 200, kr/m%;

— IPOYHOCTH IpH cxxkatuu R = 7,5 Mlla;

— HavaJIbHbIA MonyJsb yupyroctu £ = 10 000 MIla;

— xkoa(punment TermonposoxHocTr A = 0,52 B1/(M-°C) (ycioBue 3KCIuTyaTanuin A)
n L= 0,58 B1/(m-°C) (ycnoBue skcrryaranuu b).

PacueTsl Ha TETIONPOBOJHOCTH NMPOBOIMINCH cileayonmmM oopa3om. ITockombKy
pacrpeiesieHue TeMIIepaTypbl CUMTACTCS yCTAHOBHUBIIMMCS, OBUI BBIITOJHEH pacueT
tuna "Steady-State Thermal”. bruta co3gana Monenh IMOMEIICHUS B BHJIE Mapajuielie-
nuIesa, B Ka4ecTBE HApyKHOTO OIPakICHHUs KOTOPOTO MCIIOJIb30BaIaCh CHAuaIa CTaH-
JlapTHAs OJJHOCIIONHAs, a 3aTeM IpeularaeMasi TpexcioliHas aHellb Ha OCHOBE KapKac-
HbIX OeToHOB. TeMIieparypa Hapy>KHOTO BO3Ayxa mpuHHManack —35 °C, 9To COOTBET-
CTBYET CpeJHEH pacyeTHOH TeMIepaType Hapy»KHOTO BO3yXa OOJBIIMHCTBA PETHOHOB
cpenneit nonocel Poccun B 3umHuMit nepuoa. HeoOxoanmeie /it pacdera XapakTepH-
CTHKH BO3[yXa B MOMEIIEHHH (IUIOTHOCTb, TEIUIONPOBOIHOCTH) U3BECTHHI 3apaHee U
coziepkaTcs B CTaHIapTHOH Onbianoreke marepuanos "ANSYS".

[Ipeanonaranoch, yto mnomMeweHue 3,5x4x2.6 M OTaIIUBAETCS CTAHAAPTHBIM
10-CeKIMOHHBIM OMMETaUIMYeCKUM paxuaTopoM momrHocteio O = 1 820 Bt. OH mo-
JIeTUPOBAJICS KaK PAaBHOMEPHO pPACHpEAe]eHHBIH 1Mo 00beMy HOMemeHHus V ucTod-
HHUK ¢ 00beMHOM MomHOCTRIO ¢ = O/ = 50 B1/M>. Ilpu pacuere y4uTHIBAIOCH TaK-
JKe, UTO Yepe3 BCe I'paHM HapajuiesIenuIeaa MPOUCXOIUT KOHBEKTUBHBIN TEMI000MeH
¢ okpyskatomeil cpenoid. [Ipu aToM KodpPuINEHT TernIo00MeHa IPUHUMAIICS PABHBIM
8,7 Br/m*°C [21], a Temmeparypa cocequux nomeirenuii 18 °C. Kosdduuuenr remo-
oOMeHa MeXJly HapyKHBIM OTPaKICHHUEM M HapyXHBIM BO3JYXOM CUHMTAJCS PAaBHBIM
23 Br/M?*°C [21]. Hakownerl, TerioBoi KOHTAKT MEKIY CIOSMH TPEXCIOWHOM MaHeIu
MIPEIIONIATAIICS HCATbHBIM.

B cBsi3u ¢ Tem, 4TO Hapy)KHOE OIpakJICHHE U BO3yX B NOMEIICHUH HUMEIOT CyIIe-
CTBEHHO Pa3IMYHbIC TEIUIO(PHU3UUECKUE CBOWCTBA, BOJIN3H MOBEPXHOCTH MX COIPHUKOC-
HOBEHUS TeMIlepaTypa MpeTepreBaeT pe3Kue Mepernaibl, a MOrPeuIHOCTh BEIYUCICHUH
MOXKET 3aMETHO BBIPACTH. JIJIi CHMXKEHHUS TOTPEITHOCTH OBIIIO MPOBEJICHO JIOKAJIBEHOE
M3MEJIbUCHHE KOHEUHO-3JIEMEHTHOM CeTKN BOIM3H MOBEPXHOCTH KOHTAKTA.

Pacnpenenenne TeMneparyp B CIIOSX BO3yXa, IPHIJICTAIONINX K BHYTPEHHEH I10-
BEPXHOCTH HAPY>KHOTO OTPAXKACHUS, TIOIyUYEeHHOE JUIS 331aHHBIX YCIOBUIi, TOKA3aHO HA
puc. 1 1B. BKIEHKH.

AHanu3 pacnpezneieHus TEeMIepaTryp JaeT CleXylollue pe3yiabrarbl. B ciosx
BO3/1yXa, NPWIETAIONINX K OJHOCIOWHOW IaHeNIW, HaOJIoaeTcs BBIPaXKEHHasl Ipa-
Janqus temmneparyp: ot 9,4-11,7 °C na paccrosHun 0,5 cM OT IUIOCKOCTH CTEHBI
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1o 11,7-14 °C na paccrosiuuu 1-2 cM. J{Jist TpeXCIIOMHBIX CTEH MEHbILIE BBIPAXKEH rpajiu-
€HT TeMIIepaTyp, a caMH TeMIIepaTypbl 3HAYUTENbHO BhIle: 0T 14,5 °C Ha paccTostHUH
0,5 cm go 5,9-17,3 °C na paccrostnuu 1-2 cm. [lpu 3TOM MakcumanbHas TeMIeparypa
BO3IyXa B MOJEIIPyeMOM TIoMerneHnu cocrapisieT +23 °C, cpennss +21,3 °C (onpene-
JICHHAsl 3aMEPOM TEMIIepaTyp B IIEHTPE MOMEIIEHHs U Ha paccTostHUU 20 cM OT HapyX-
HOTO orpaxjeHus). O4eBHIHO, YTO B NIEPBOM CIIydae HOPMHUPYEMBIH TeMIIEpaTypHBINA
nepenag At =4 °C [21] Mexay TemiiepaTypoil BHyTPEHHEI0 BO3/yXa U TeMIeparypoi
BHYTpPEHHEH OBEPXHOCTH HAPYXKHOTO OI'PaXKICHHS ITPH 3a/1aHHBIX YCIIOBHSIX HE BBIIOJ-
usercs. Kpome Toro, JaHHbIe IPOBEJCHHOTO PaciyeTa CBUACTEIbCTBYIOT O TOM, 4TO MIPH
3aJJaHHBIX YCJIOBHUSX B OJHOCIIOMHBIX HAHESIX TOUKA POCHI Oy/leT HAXOIUThCS OIM3KO K
BHYTPEHHEH IMOBEPXHOCTH OT'PaX/ICHHs, M HAa HEH BO3MOXHO 00pa3oBaHUe KOHJCHCATA.

[Ipu nccnenoBaHnM NMPOYHOCTH W Ae(OpMANNN CTEH BBINOJHAJICS pacdeT THIA
"Static Structural”. BnusHue KOHCTPYKTHBHOTO apMHPOBaHHUS HA HECYIIYIO CIIOCO00-
HOCTh NAaHEJIbHBIX 3JIEMEHTOB CTCH HE YUHTBHIBAIOCH, H OHH PACCUUTHIBAINCH Kak Oe-
torHble. Koaddunuent nonepeunoit nedopmaru (Ilyaccona) ams Bcex BUAOB OeTOHA
npuHUMAICs paBHbIM v, = 0,2 cormacHo 1. 6.1.17 HopM npoekTupoBanus [22].

CreHoBas IMaHeNb PACCUNTHIBAIACH KAaK BHEIIGHTPEHHO cxkaras. B pacuere moia-
rajioch, 4To Nepeaadya yCHIMH OT KOHTAKTHBIX B3aUMOJEHCTBHI C BBIIEPACHIOI0KEH-
HBIMH KOHCTPYKIMSAMH (IUIUT TEPEKPBITHH, CTEHOBHIX MaHEJeH) Ha MOAEIHPYEMYIO
CTEHOBYIO IIAHEJb OCYIIECTBISIETCS Yepe3 CII0i pacTBOpa B BUAE HAIPY3KH, paBHOMEp-
HO pacIpe/IeJIeHHON 10 BCEl MOBEPXHOCTH BHYTPEHHETO (HECYILEro) Ciosi IUPUHON
10 cm. KoHTakT MeXay CIOSIMH TPEXCIOWHOW MaHeNn MPEeAroaraics )XeCTKuM (B ma-
kere "ANSYS" emy coorBercTByeT THH "Bonded").

3akperuieHre KOHIOB IaHeJIel Ha MPAaKTUKE OCYIIECTBISIETCS IIPU ITOMOIIN MOH-
TaXXHBIX CBS3€H M3 apMaTyPHBIX CTEPXKHEH; B pacUeTHON CXeMe TaKoe COeANHEHHE TIpH-
HSTO UAEAIN3UPOBATH Kak mapHupHoe. OnHako B "ANSYS" ucnonbp3oBaHue MIapHUPHO-
TO 3aKpEIUICHUS BEJET K CTaTHYECKOW HeJOoOoIpeeNeHHOCTH Mojenu. [Toaromy mpen-
M0JIarajoch, 4To TpU pedpa MOAEIMPYIOIIEro CTeHy Hapajuiesienunena (BHyTpEeHHHE
HIDKHEE, JIEBOE U IIPaBOeE), 3aKperuieHsl xecTko. ConmacHo npuHnuy CeHn-Benana, ato
JIONYIIEHUE HE JIOJDKHO CYIIECTBEHHO MOBIIUSATH Ha PACIpe/ieieHue HalpsDKeHUH BHY-
TPH MAHEIH.

Haunbonee BepoATHBIM NPEACTABISAETCS Pa3pyLICHNE TPEXCIONHOM ITaHenn Beie-
CTBHE CIBHMIa BHYTPEHHETO HECYIIEro CJO0S OTHOCHUTEIHHO TEIJIOU3O0JSAIMOHHOTO.
[TosTOMY MCKOMBIMHU BEIMYHMHAMHU B pacyeTe BBICTYIAIN SKBUBAJICHTHbIC HANPSKCHUS
(mo Mu3ecy) B IIIOCKOCTH KOHTAKTA 3THUX CJI0eB. /Il OMHOCIIONHOM ITaHeIn pacCUuThI-
BAJIMCh HAIIPSDKEHHS B TUIOCKOCTH, UMEIOIIEH TO e T€OMETPUUIECKOE ITOJI0KEHHE.

OmnpeneneHne MakCHMaJIbHOW HECYIIeH CIIOCOOHOCTH TaHENN BBINOJIHSIIOCH Me-
TOJZIOM CTYIIEHYATOro HarpyxeHus. Harpysky yBennunBanu ¢ marom 5 kH/m Ha sTamax
IIyTH pa3pyLICHUs.

[IpoBeneHHOE MOIECIMPOBAHME II0KA3aJI0, YTO SKBUBAJCHTHBIC HANPSIKCHUS B
7,5 MIla, COOTBETCTBYIONINE HAYaly pa3pylICHHUS OIHOCIONHON KepamM3UTOOCTOHHON
MaHeNH, BO3HUKAIOT pH Harpy3ke 875 kH/m.

Paspyurenne TpexciioiHOW aHen HaYrHAeTCs pu Harpyske B 320 kH/M B 30He
KOHTaKTa BHYTPEHHETO HECYILETO U CPEIHETO TEIION30JIMPYIOIIETO CIIOs P A0CTH-
JKeHWN SKBHMBAJICHTHBIMHU HaNpsDKeHUsIMH BesimunHbl B 2,1 MIla, 4to cooTBeTcTBYEeT
IIPU3MEHHON IPOYHOCTH OeToHa 3Toro cios. PacmpesneneHne SKBUBAJICHTHBIX Harpsi-
JKeHHWH B CEUCHUH NaHeJeH, TPe/IIeCTBYIOee MOMEHTY Havdajla pa3pyLIeHus, IOKa3aHO
Ha puC. 2 LB. BKJIEHKH.

AHaim3 TaHHBIX pacyeTa IMOKa3bIBAET, YTO 0 HECYyIed CIIoCOOHOCTH Ipeasarae-
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Masi TPEXCIJIOWHAs TTaHeIb HECKOJIBKO yCTYIaeT TPaJANIMOHHON OJHOCIOWHOW, OZHAKO
criocoOHa HECTH CTAHAAPTHYIO HArpy3Ky, epeaaBaeMylo MEePEKPHITUSIMH Ha CTCHOBBIE
MAHENIN B IPaXIAaHCKUX 31aHUMX.

Taxum 00pa3oM, MPOBEAECHHOE MCCIIEIOBAHHUE MTO3BOJISET CJIEIaTh CIEIYIOIIHE BHIBOJIBI:

1. IIpennoskeHHAs TEXHOJOTHS M3TOTOBICHHS TPEXCIOWHBIX M3AEIHH Ha OCHOBE
KapKacHOTO KepaM3UTOOETOHA 3a CUET MCHOIb30BAHMSI MECTHBIX Hele(UIMTHBIX Ma-
TEPUAIOB M COXPAHEHUS! OCHOBHBIX TEXHOJOIMYECKHX IIPOLECCOB MO HM3TOTOBICHHIO
YACLIEBISICT UX CTOMMOCTH B 1,5 paza 1o CpaBHEHMIO C TPEXCIOWHBIMU ITAHEISIMHU Ha
THOKHX CBA3SX.

2. XKecrtkoe coeanHEHHE MO BCEil MOBEPXHOCTH KOHTAKTOB BHEIIHMX M BHYTPEH-
HUX YacTeil COCTaBHOTO CEUEHUs IaHesel Ha OCHOBE KapKacHBIX OETOHOB IO3BOJISET
paccMaTpuBaTh X KaK MOHOJIMTHBIE B OTIIMYME OT M3/EIHN C IEHOMOINCTUPOILHBIMHU
BKJIQIBIIIAMH, KOTOPBIE OTHOCSITCS K COCTABHBIM CHCTEMaM.

3. UucneHHoe MoJeIMpOBaHHE B MporpaMMHoOM komiuiekce "ANSYS" mokasano,
YTO NPUMEHEHHE KOHCTPYKIUH Ha OCHOBE KapKacHBIX OETOHOB CIIOCOOCTBYET 3HAUM-
TEJILHOMY TOBBIIIEHHUIO WX TETUIO3AIIUTHBIX CBOMCTB, IIPH 3TOM NPOYHOCTHBIE XapaK-
TEPUCTHKH COXPAHSIOTCS Ha yPOBHE, YIOBIETBOPSIONUIEM IOTPEOHOCTSIM CTPOUTEIBHOM
HHIYCTPHH.
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The article proposes a new technology for manufacturing three-layer wall panels on the
basis of frame concrete with the use of coarse-pore concrete as a middle insulating layer. New
flexible technology allows using to full extent the existing base of the construction industry and
local building materials. Using the “ANSYS” software package and the finite element method,
the simulation of the heat-insulation properties and fracture mechanics of panels manufactured
according to the proposed technology was performed.
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Onpedenenvt 6 nepeom NpubIUdCEHUU DPAKMATbHVIE PAZMEPHOCU 0epe208blX TUHULL
u  koagguyuenmvr naanosvix dopm Bunrwotckoeo, Ceemaurckoeo, Ycmv-Xaumaiickozo,
Kypeiickoeo, Konvimckoeo, Yemb-Cpeonexanckoeo godoxpanunuuy I'OC, a makxoice HeCKOIbKUX
ManbIX B000XPAHUNUWY B0OOCHADICEHUA, IKCNIYAMUPYIOWUXCA 8 KPUOTUMO30HE CMPAHbl, C
npeonodicenuemM 0 BKAIOYeHUU dDMUX PPAKMAanbHbLIX noKazamenei 8 4ucio Mophomempuieckux
napamempos, Ha3Hauaemvlx npu NPOeKMuUPOBaHUY U NOONEAHCAWUX PeGU3UL NPU MOHUMOPUH2E
B000XPAHUTULY.

Beenenne. Ha Cesepo-BocToke cTpaHbl B KpHOINTO30HE dKcnyaTupyrores '9C
¢ OompmMu BonoxpanmwiuimamMu: Bumroiickas — [, I1 u Ceernuackas (Buroiickast — I1T)
Ha p. Bumoe; Yerb-Xanralickas Ha p. Xanralike; Kypelickas Ha p. Kypeiike; Konbimckas
u Ycrp-Cpennexanckass Ha p. Kombime [1, 2, 3], Takke Majible BOJOXpaHWIMILA
MPOMBINIUICHHOTO ¥ XO3SIICTBEHHO-IUTHEBOTO BoJocHaOkeHus [4]. Bo3moxHa
WHTCHCU(PUKAINSA THAPOTEXHIYECKOTO CTPOUTENbCTBA B SIKyTrn u Ha Uykotke [5, 6, 7].

Bopmoxpanmnuma — xapakTepu3ylorcs — MOP(OMETPHYCCKUMH  ITapaMeTpaMu,
OCHOBHBIMH W3 KOTOPBIX SIBIISTIOTCSA TIIOJHBIM O0BEM, IUIOMIaNb BOJHOTO 3epKaia,
uHA (TIPOTSHKEHHOCTH) OEperoBoil JTHMHHUH, BRIYHCISIEMBIC METOJAMHU TPaTUIIUOHHOMN
TEOMETPHH IPU HOpMaTbHOM moanopHoM ypoBHe (HITY) Bogsl. B crarbe onmpeneneHbr
(pakTaNbHBIC IMOKA3aTeNH BOJOXPAHWIIHIN KPHOIHTO30HBI, IpenjiaraeMble IS
BKJIFOUCHHUSI B COCTaB MOP(POMETPHUYECKHX IapaMeTpOB, HA3HAYaeMBIX IPH
MIPOCKTHPOBAHUH U TIOICKAIINX OTCICKUBAHUIO TIPA MOHUTOPHUHTE BOJTOXPAHFILITHUIII.

Mopdomerpuueckue mnapaMerpbl Bogoxpanuauml. Hano 3ameTuts, 4YTO
HayuHble [8], cmpaBounble [9], sHuukioneaudeckue [10] u3manuss moyTu Bcerna
Ha3bIBAIOT 3HAYCHUS MOP(POMETPHYECKUX MapaMeTPOB BOIOXPAHMIUIN 0€3 YKa3aHHs
Maciraba Kaprorpadu4eckoll OCHOBEI, crtoco0a W MOMEHTa HM3MEPCHHUs, XOTS ITH
mapaMeTphl SIBIAIOTCS (PPaKTANbHBIMH BEITMYMHAMHA W W3MCHSAIOTCS C TCUCHHEM JICT
JKU3HEHHOTO IIUKJIA BOJOXPAaHHIIHII.

B Tabn. 1 BeIMHCaHBI OCHOBHBIE MOP(POMETPHUCCKHE MAapaMeTPhl BOJOXPaHUIIHII
nerctyromux ['9C KpuoiMTo30HB. B cuily BbIIECKa3aHHOIO AaHHBIE U3 PA3HBIX
HWCTOYHHKOB HECKOJBKO pacxomsarcs. Ha puc. 1-3 moka3aHBI TUTAHOBEIE KOHTYPHI 3TUX
Bogoxpanwiuw npu HITY.
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Bumoiickoe Bomoxpanmiume Ha p. Bmmoe (I'DC -1, 1I) — wambompmiee mo
00beMy. OHO UMEET OYCHb CIIOKHOE JTHHEHHO-BBITSHYTOE OUepTaHHE C YepeOBaHHEM
03EpOBHJIHBIX PACIIMPEHHUNA, IPUYPOUYECHHBIX K JIOJMHAM HanOosee KPYIMHBIX TPUTOKOB,
1 KaHbOHOOOpa3HbIX ydacTkoB. Ero mmmua 400 kM o p. Bumroro u 470 kM 1o p. Yowe,
MakcumanbHas mupuHa 15 km [11].

Ceernuackast 'OC (Bumoiickas 'OC -III) siBasiercss BTopol CTyIEHBbIO Kackajaa
Ha p. Bumoe, pacnonoxkena B 142 kM Hmxe mo tedenuto or ['DC -1, II, obGpasyer
BOJOXPaHMJIMIIE PYCIOBOTO THIIA IIUPUHON 10 1 KM C HAaUMEHBUIMM 00BEMOM Cpean
Bonoxpanunui ['DC kpuonuTo3oHst [6].

Bonoxpanunume Ycrb-Xanraiickoit ['9C Ha p. XaHTalike — BTOpoe 1O 00beMy
cpeau paccMarpuBaeMblX BogoxpaHwiuil. nuna Bogoxpanwiuiua 160 km. [IpoextHas
romia s 3epkana 2 120 km? Bimouaet 880 km? akBaTopuu XaHTalcKoro o3epa. B mrane
BOJIOXPAHMIIUIIIE UMEET CIIOKHYIO 03epOBUIHYIO dopmy [15].

Kypeiickoe Bonmoxpanwnuiie Ha p. Kypelike mimHoir 156 kM W mwumpuHOM 10
10 kM pasmmiioch 1o goiauHe p. Kypelku U NPUTOKOB, MOJYUYUB CIOXKHYIO IIAHOBYIO
KOH(HUTYPAIMIO C MPOEKTHOM TIOIAABI0 3epKaia 558 km? [1].

KonbiMckoe Bogoxpanwiuie Ha p. Konpime qnmunoi 146 kM, mupuHod 1-6 kM,
3arosiHeHO 110 mpoekTHoro HITY B 1988 1. [2]. B 2000 1. OBLIO yTBEPXKACHO U 3aTeM
peanu3oBaHo peuienue o nopbimenuu HITY Bopoxpanunuia Ha 1,5 m [17, 14].

VYerp-Cpennexanckas ['DC sBisieTcss BTOpoil CTyneHblo kackaaa Ha p. Kombeime co
cTBOopoM Ha 217 kM Hrxe cTBopa Konsimckoii '9C, 00pasyer noguHHOE BOJOXpaHHUIIHIIE,
BBITSIHYTO€ Y3KOM JIEHTOM, BTOpPsI M3BWIMHAM pekd. Ero cpennsa mmpuna — 1,75 kwm,
HanOombmast — 4 kM [2], mmHa — 123 KM, IPOTsHKEHHOCTH OeperoBoit imaun — 250 kM [6].

B Tabn. 2 mpuBeneHbl MpUMEpHl MAJBIX BOJOXPAHWIHMI KPHOIUTO30HBI C HX
MOp(HOMETPUUECKUMHU NapaMeTpamMH. Takue BOJOXPAHIIININA B OOJIBIIMHCTBE UMEIOT
03€pOBH/IHYIO TUIAHOBYIO (hOpMY € MaJON3pe3aHHBIMH Oeperamu.

MOHUTOPUHI BOAOXPAHMWJIMII. B mepnoj sKcrulyaraliy Ha BOJOXPaHMIIMINAX
KPHOJIUTO30HBI 3IMU30MUECKN OTCIE)KHUBACTCS MOJOKEHHE OeperoBoil JHHUM U
N3MEHEHNE IUIOMAAN BOAHOTO 3€pKajia, MHOTAa — o0beMa. 3HAUYUTEIbHOS BHUMaHHE
yaensercs HayYHO-TEXHUYECKOMY MOHUTOPHHIY BOIOXPAaHWIHI] YCTb-XaHTalCKOI
[13, 15, 16, 18] u Bumioiickoii rupo3IeKTpoCTaHUMU. 3a MOCIEAHUM OT Hayajua ero
SKCIUTyaTannu HaOmronaer Bumolickass Hay4HO-MCCIIEIOBATENBCKAs  MEP3JIOTHAsS
cranius Muactutyra Mep3noroBenenus Cudbupckoro otnenenus PAH [11, 12, 19, 20].
Cpeau ManblX BOJOXPAHUIMIL ITOKA3aTENIBHBIM IPUMEPOM SIBUIOCH AHAaIBIPCKOE,
rne BHUUID um. b. E. Beneneesa u HHI'ACY npoBeneHbl HaTypHO-TEOPETHUECKHE
N3BICKaHUS MOP(OMETPUIECKHX NMapaMeTpoB mociie 20 JIeT HKCIUTyaTalui B CPAaBHEHUN
C IPOEKTHBIMU JaHHBIMU U Ha nepcnekTusy [21, 22].

DJeMeHTHl MOHUTOPHHTA B YaCTH YTOUYHEHHUS IIPOTSHKEHHOCTEH OeperoBhIX JIMHUM,
wiomaneid 3epkama W 00beMOB Bmroiickoro, Ycrb-XaHTaiicKoro, AHAIBIPCKOTO
BOJJOXPaHMIIMII OTPAKEeHBI B Ta0I. 1 1 2.
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§ Tuopomexnuueckoe cmpoumenbcmeo

®pakTanbHble MOKa3aTeJH BOJOXPAHHINII. DpakTalbHBIMH CBOWCTBAMH Y
BOJIOXPAHMJIHI (3aMKHYTBIX BOZOEMOB) o0yIafaioT Oeperosast JIMHHUS, BOJHOE 3€pKallo,
TTOJIBOAHBIN penbed.

Tomonorust He BUAWT Pa3HUIBI MEXAY pa3IUYHBIMH OCPEroBBIMH JIMHHUSIMU!
TOIIOJIOTHYECKAs Pa3MEPHOCTH OEpPEeroBO JMHUU paBHA TOIIOJIOTHIECKONH Pa3MEPHOCTH
OKPYXXHOCTH, 1 00€ OHU paBHEI 1. OnHako Oeperosast JINHUS IpeICcTaBIIsIeT coOoi ppakTan
¢ pazmepHOCThIO | < D < 2 ¥ sABIIETCS MHOXXECTBOM, 3aHHMAIOLIMM IIPOMEXKYTOUHOE
MOJIOKeHNEe Mex Ay JimHuel (D = 1) u tumockocThio (D = 2). @pakranbHas pa3MepHOCTh
D xapakTepu3yeT CTeNeHb U3BHIMCTOCTH OeperoBoi TMHMMN: BesnurHa D TeM Ooible,
yeM OoJiee U3pe3aHHbIM sBIIsIeTCs Oeper. PesynbraTr nu3smepeHus JUIMHbI OeperoBoil JIMHUK
L 3aBucut ot MacmTada kaprorpaduueckoil OCHOBBI M JJIMHBI H3MepUTeN €. M3Mepsiemas
JUIMHA L yBeIMYMBaeTCs NPU YMEHBIICHUN CIUHHIBI U3MEPEHHsSI € U TEOPETHUYECKH —
npu € —0, L —oo [23, 24].

[TnanoBass KoHQUrypanus BOAZOXPAHWINIIA (BOXHOE 3€PKaJ0) MOXET OBITh
KOPPEKTHO oXapakTepusoBaHa kod(pduiuentom popmbr K, = L / VF [25]. Yucinosoe
3Hadenne K, Tem Oosbine, 4eM cioxnee Gpopma Gurypsl. OH 4yBCTBUTENEH K CBA3HBIM
¢urypam, Koraa yBeJInueHIE H3PE3aHHOCTH X KOHTYpa 0e3 camonepecedeHH IPUBOANUT
K YMEHBILEHUIO IIOAAU F U pOCTy epuMeTpa L pu HEM3MEHHBIX JIMHEHHBIX pa3Mepax [26].
Vcnonp30BaHMe 3alMCAHHOTO BBIIIE OTHOLICHUS MPEIIONIAraeT OTCYTCTBUE y (QUTYPHI
(pakTaIbHBIX CBOMCTB. B MOHATHAX (pakTaibHON T€OMETPUHN TEOPETHIECKH KOHEUHAS
IUIOIIAAb 3epKaja BOJOXPAHWJIMINA OrpaHMYeHa OeperoBoil JIMHHEH OeCKOHEYHOU
umHbL. C y4eToM ()pakTalIbHBIX CBOHCTB KO3()(HUIMEHT (OPMBI 3aBUCUT OT JUIMHBI €
HCIOJIB3YEMOTO U3MEPHUTEIIS, TAK YTO JUIS IIOJTyYEHHsI YIOBIETBOPUTEIHLHOTO Pe3yIbTara
HU3MEPUTEIb JJOJDKEH OBITh NMPEesIbHO MaJbIM M OANHAKOBBIM IPH W3MEPEHUH JUTHHBI
OeperoBoil TMHAX L ¥ TUTOIIa I BOTHOTO 3epKaina F [24].

[MocpencTroM K03 duIIICHTa POPMBI pazpadoTaHa KiIacCHPpUKAIIHS BOJOXPaHUITHII
C BBIJICJICHHEM UX KaTETOPHIA IO CIIOKHOCTH IIAHOBOM KoHpuUrypamuu [27].

Konduryparmus: Kosdppuument popmbr K:
— OYCHD CIIOXKHAS — Oozee 40

— CIIOXKHAasI — ot 40 no 20

— CpeIHEH CIIO)KHOCTH —otr 19 1o 10

— npocTas — Mmenee 10

IMonBoxaHueli penbed BomoxpaHmIMIa sBiIsgeTcs caMoadGUHHON MOBEPXHOCTHIO,
XapaKTEPU3YIOLIEHCsT IBYMS Pa3INYHbBIMU Pa3MEPHOCTSMU: JOKAIBHON U II00aIbHOM.
JlokanbHas ¢pakTanbHas pasMepHOCTh D camoaHUHHOI IMOBEPXHOCTH HAXOIHUTCS B
muanazone 2 < D < 3. ['mo0OanpHas pa3sMepHOCTh D = 2, T. . Ha OOJBIIUX PACCTOSHUIX
caMmoaUHHBIN (QpaKTan BRIINIAIUT COBEPIICHHO IMAaIKUM, WHade — camoadduHHAs
ITOBEPXHOCTH B IT00ATHFHOM CMBICIE HepakTanbHa [24, 25]. B mpakTu4eckoM acreKTe
(pakTagpbHOE ONHMCAaHUE MOABOIHOTO pesbeda BOZOXPAHMINII UMEET ropas31o MeHbIIee
3Ha4YeHHe, YeM OeperoBoi JIMHUH M TUIOIAAN 3epKaa.

Juist onipenenenust ppakTaibHBIX MTOKa3aresnei Bogoxpanuauiy I DC KpuoIuTO30HbI
WX KOHTYpHI (CM. puc. 1—3) BBIKONMPOBBIBAIHNCH C AJIEKTPOHHBIX TOMOTpapUISCKUX
kapT 1983-2003 rr. Mmacmrada 1:500 000 [28]. @pakrampHBIe pa3MEPHOCTH OEPETOBBIX
JVHAN OINpPENeNsUINCh MO0 WX HM300paKEHHMSIM METOAOM IOJcUeTa 3aHATHIX SYeeK
(box counting) [25]. U3mepurens paBusuics € = 1 kM, 3 kM, 5 kM. [Ipu BerauciaeHun
k03 ¢unrenToB (HopmMbl JIMHA OEperoBOd JIMHMM M IJIOMAJbL 3€pKaja KaxIoro
BOJIOXPaHMJIMIIA HAXOAMIIMCH 10 €T0 KOHTYPaM € TIOMOIIBIO CTaHJapTHBIX HHCTPYMEHTOB
nporpamMMbl AutoCAD. Pe3ynbrarsl Biucansl B Ta0s. 1 KUpHBIM mIpuGTOM. 3HAUCHHS
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(dpakTaibHBIX pa3MepHOCTEeH OeperoBbIX JWHUHA Bogoxpanwmum ['DC ynoxuiuck
B muamna3oH D = 1,397-1,276. Ilo ynomsHyTO#i KiaccupuKanmuu B 3aBUCUMOCTH OT
CJIOKHOCTH IIJIAaHOBOW KOH(UTrypannu BogoxpanHminina ['9C KproIuTo30Hbl HAXOAATCS
B KaTETOPHX OT «OYCHB clioxkHas» (Buumoiickoe, K = 58,28) 10 «cpemHe CII0KHOCTI
(Yerp-Cpennexanckoe, K, = 15,36).

Dy

Puc. 1. TInaHOBble KOHTYpbl BOJOXPAHWIMIL THAPOINEKTPOCTAHIUI  KPUOIUTO30HBL:
a — Bumotickoe (I'DC -1, II) u 6 — Cemiuackoe (I'DC -111) Ha p. Buitroe
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Puc. 2. IlnaHoBble KOHTYpbl BOAOXPAHMJIMIL T'HIPONIEKTPOCTAHLIMHA  KPUOIUTO3OHBIL:

a — Yerp-XaHTalickoe Ha p. Xanraiike; 6 — Kypeiickoe Ha p. Kypeiike
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Puc. 3. [IlmaHOoBBIE KOHTYpPHI BOAOXPAHWIHII THAPOIIEKTPOCTAHIMN  KPHOIUTO30HEIL:
a — KomneiMckoe u 6 — Yers-Cpennekanckoe Ha p. Komsive

Y MainblX BOJOXPAaHWINII OeperoBble JIMHUN OMM3KH TIIAAKHUM KpUBBIM. JIst HUX
onpeaeneHbl K03 PUIMEeHTH TUTAaHOBEIX (opM (cM. Taba. 2), COTNIACHO 3HAYCHHSIM
KOTOpBIX Vpensxckoe BOJOXpaHWIHNINE M0 KOH(GUTYpaIMHd BIHCAJIOCh B KaTErOpHUIO
«cpennel  crnoxnoctn» (K, = 11,21), ocranbHble — B KaTeropuio «IpOCTasm»
(K, =8,90-2,52).

3akumouenne. O4eBHIHO, YTO 3HAYCHHUS [UTMH OEPETOBBIX JIMHUH, NX (PAKTATHHBIX
pasmepHocTell, Turomanei 3epkana, Ko3(pUIMeHTOB IaHOBBIX (HOPM BOZOXPAHMIINII
B JIIOOOM ciy4ae MOTYT OBITh OINpeJesIeHbl TOJBKO NMPHOIN3NUTENBEHO, TpHYeM Ooiee
TOYHO — Ha 06a3e MoApoOHBIX KapTorpad)uyeckux MaTepranoB. B KOHKpeTHOW pakTHKe
UX CIIEIYET CBS3BIBATH C ONPEICIICHHBIMH NTEPHOIaMH CYIIIECTBOBAHNS BOJOXPAaHMIIHII,
(UKCHPYEMBIMH TP MOHUTOPHHTE.

Brxuitouenne mokasareneil  (ppakTambHOCTH B YHCIO  MOP(OMETPHUECKUX
rapaMeTpoB BOJOXPAHWJIMIL KPHUOJHUTO30HBI MOBEACT K ITOBBIIICHUIO KOPPEKTHOCTH
UX aHajau3a, MOJAEIHPOBAHMS M MPOTHO3MPOBAHUS, K MOBBIIICHUIO O0BEKTUBHOCTH U
aJIeKBaTHOCTH MH()OPMAIMOHHON MOAJIEPKKH KU3HEHHOTO [IUKIIA BOJOXPaHHIIHIIL.
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FRACTAL INDICATORS OF ACTING CRYOLITHOZONE RESERVOIRS
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In the first approximation, the fractal dimensions of coastlines and coefficients of the
planned forms of the Vilyuy, Svetlinsky, Ust-Khantaysky, Kureysky, Kolymsky, Ust-Srednekansky
reservoirs of hydroelectric stations, as well as several small water reservoirs operating in the
cryolithozone of the country were determined with a proposal to add these fractal indicators
into a set of morphometric parameters assigned during design and subjected to revision during
monitoring of reservoirs.
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OCOBEHHOCTHU APXUTEKTYPHOM TUIIOJIOT A
MYJbTUMEJIUNHBIX MY3EEB «POCCHS — MOSI UCTOPUSI»

OI'bOY BO «Huxeropoackuit rocyiapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIH YHUBEPCUTET)
Poccus, 603950, r. H. Horopop, yi. Mnbunckas, 1. 65.

Ten.: (831) 430-17-83; an. moura: gelfond@bk.ru

Kniouesvie crnosa: My3eil, apXUTEKTypHasi THUIOJIOTHS, MYJIbTUMEIMHHBII MapK, SKCIO3UIMS,
00111eCTBEHHOE ITPOCTPAHCTBO.

Paccmompenwvt my3eu nHogoco muna «Poccus — mMosi ucmopusy, Komopwvle npeocmasision
co0oll cucmemy MyTbmMUMeOUUHbIX UHMEPAKMUBHBIX NAPKO8, 00bEOUHEHHBIX 8 eOUHYI0 Cemb No
eceii cmpane. Ilokazano, Kax mensemcs myseiinoe 30aHue 6 COOMEEMCmeun ¢ mpebosanusmu
pasmeujenusi IKCNO3uyuu NPUHYUNUAIbHO Hoeoeo muna. Ha npumepax mysees 6 Huoicnem
Hoeseopooe, Bonzcoepaode u Ilepmu ananuzupylomces apxumeKkmypHO-munoio2uieckue nooxoosl K
opeanuzayuy 00U ecmeeHH020 NPOCMPaHCMed My3esl.

1. IloctanoBka MpodJeMbl

B Tedyenue nenoro psijia geT B apXUTEKTYPHOM HayKe 3By4aT MPU3BIBEI OTKa3aThCs OT
NPUBBIYHON OOBEKTHON M 00paTUThCS K MPOCTPAHCTBEHHOM TUIOIOTHH. DTOT Mpoliece
OOBSICHSIETCS LEJIBIM PSIIOM TEOPETUUECKUX M TIPAKTHYECKHX TOCHUIOB, OJMH M3 KOTOPBIX —
MEPEeHOC BHUMAHUS C MPOEKTHPOBAHHS OOINECTBEHHBIX 3[aHUI Ha MPOEKTHPOBAHHE
OOIIICCTBEHHBIX MPOCTPaHCTB. [Ipu 3TOM 101 «OOBEKTHON THIIOJOTHEH» dalle BCEro
MOHUMAETCSl TPAIUIIMOHHOE JieJieHne O0IIeCTBEHHbBIX 3/laHUi Ha THUIIbI B 3aBUCUMOCTH
or ¢yskimuu B coorBerctBum ¢ CIT 118.13330.2012* OOuiecTBeHHbIC 3AaHHUS U
COOPYKEHHS.

B 10 e BpeMs uAeT mapajuleIbHBIA MPOIECC COBEPIICHCTBOBAHMS U M3MEHEHUS
CIIOKMBIIUXCA THUIOB OOIIECTBEHHBIX 3[aHHM COINACHO AaKTyaJbHBIM 3ampocaM
BpeMeHH. 71 WILTIOCTPAaMK ATHX MBICIEH 0CTAaHOBHMCS Ha HOBOM THIIE OT€4E€CTBEHHBIX
MYy3eHHBIX 31aHUN-TIPOCTPAHCTB, B KOTOPBIX MpeAcTaBiIeHa skcro3uius «Poccus — mos
HCTOPHS» U CTAHOBJICHHE KOTOPBIX OTHOCHUTCS K TMOCTeNHeMy naTmwieTuio. HoBeIi Tum
Mmy3es «Poccust — Mos HCTOpUA» — CHCTeMa MYNIBTUMEINNHHBIX HCTOPUYECKUX MapKOB,
B KOTOPBIX MTAaHOPAMHO IPEJICTaBICHA ThICSUEIeTHs uctopus Poccun ¢ apeBHEHIINX
BPEMECH 10 HaIuX gHei. [Ipu 3ToM B KaK0M My3ee Kpome (enepaibHOM COCTaBIISIOIICH
MHTEPAaKTUBHBIMHU CPEICTBAMH JIEMOHCTPHPYETCS U PETHOHAIBHBIN KpaeBeTIeCKUI aCTIeKT.

IlepBast BeicTaBka «PomaHOBB» mpoxonuina 4 Hos0ps 2013 roma B 3maHuu
IlentpansHoro Manexka B MockBe. Tam ke mno3nHee OBUIM TNPE3EHTOBAHBI U
cieayomye BbicTaBku npoekra. B 2015 roay Oblia OTKpHITA MOCTOSIHHAS AKCITO3UIIHS
B 57-m naBunbone BJIHX. B Hacrosiiiee BpeMs B HeCKOJIbKUX pernoHax Poccuiickoit
@Denepany CyIIECTBYET OKOJIO JBajJIlaTH HCTOPUYECKHUX MapkoB. OCHOBHas wuues
MPOEKTa — CO3AaTh IO BCEH CTpaHe HENPEPHIBHYIO MCTOPUKO-KYIBTYPHYIO CETh, Y3JIbI
KOTOPO# OyyT 3aKperyieHbl My3esiMH HOBOT'O THIIA.

Heo0XonmuMo OTMETHTB, YTO MYJIbTHMEIUNHAS SKCIO3UIMS pa3MeliaeTcs Kak B
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CHENHaIbHO 3alPOSKTUPOBAHHBIX U BHOBb NOCTPOEHHBIX, TAK W B MPHUCIIOCOOICHHBIX
IO/ Hee 3JaHMSAX WHOTO IEPBOHAYAIBHOTO (DYHKIMOHAJIHHOTO HAa3HAYEHHUs, B T. 4.
00beKTax KyJIbTYpHOTrO Hacieaus. THUIOBOW HMPOEKT MYJIBTUMEIMHHOTO My3es Obul
pa3paboTaH MOCKOBCKHMH apXUTEKTOPAMHM; B PA3HBIX PETHOHAX ITOJPSTHBIC TPOCKTHbIC
OpraHu3aly MOTYT Tpeasararh JIMIIb CBOM penieHns dacaos.

Jis BBIABICHHS OCOOEHHOCTEH apXWUTEKTypHOW THIIOJOTHH HOBBIX OOBEKTOB
MIPOAHAIM3UPYEM Psf 3TaHHUH.

2. AHaJu3 NPaAaKTHYECKOro ONbITa

Hogoe 3nanne mysest «Poccust — Most uctopusi» B Boneoepade IoCTpoeHO B TOiMe
pexu llapunpl Ha HEOCBOGHHOH paHee CTPOUTENBLCTBOM TeppuTopuu. IIpoekT 3maHus
6bu1 pazpadoran B 2016 . AO «IIpusomkck TpancCrpoit», AIT A. B. JIucun, npoekr
OnaroycTpoiicTBa IpuIIerauei TeppuTopun — apxurekropom 3. O. KpacnibHUKOBOM.
OtkpbiTHe coctosutoch 5 okTaA0ps 2017 1. Co3ganme Mysess W Iapka BOKPYI HETO
JlaJI0  HAyaJl0 KOMIUIEKCHOM IporpaMMe II0 OJaroycTpoOMCTBY —IPHIIETAIOIIETO
BHYTPHTOPOJICKOTO IIPOCTPAHCTBA.

«B 60-¢ rogs! peka L{apuia B HUKHEH 4acTH ee TeueHus ObLIa 3a0paHa B ITO[36MHBII
KOJJIEKTOP, a TEppUTOpUsl NOUMBI, pasnenstowas Bopommnosckuit n LlenTpanbHblit
paiioHbl, 3acklaHa cioeM necka He MeHee 10 meTpoB. Hachlny MONMHOCTBIO MOKPBIIH
IJIOAOPOAHBIN CIOW TOYBBI, M BCE pacTeHUs nocreneHHo ucuednu. Ceiyac Ha
TEPPUTOPUH OCTAIUCH TPEUMYIIECTBEHHO CYyX0yCTOWYHMBBIE PACTCHHS — BSA3bI, KOTOPbIC
TaKKe CUJIBHO MOCTpPaJaly OT BO3JEHCTBUS MIBMOBOIO Juctoena» [1]. B Hacrodmee
BpeMs Ha NpWIEralolledl K 34aHUI0 TEPPUTOPHM IUIOMAAbI0O 4 Ta pa3OWUT mapk ¢
ra3oHaMHM, IBETHUKAMH, «CyXUMH» (OHTaHAMHU, 30HAMH AKTUBHOTO M CHOKOWHOTO
CEeMEHMHOro OT/bIXa, AETCKUMH W CIIOPTHBHBIMH IUIOUIAJIKAMH, ICIIEXOJHBIMH H
BEJIOIOPOXKKAMHU, OPraHU30BaHa aBTOMOOMIIbHASI APKOBKA. BhICAXKeHBI 1epEBbsI IEHHBIX
nopox. OOIecTBeHHOE NMPOCTPAHCTBO MapKa KaK BHYTPEHHEE, TAK M BHEIIHEE SBISET
coboii Oe30apbepHyI0 Cpemy, MOCTYIHYIO IS MaJOMOOWJIBHBIX TPYIIl HACEJICHHUS.
Jltonu ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSMH MOTYT OECHpPENSTCTBEHHO IE€pEIBUTATHCS
110 BBICTABOYHBIM 3ajlaM, Ha CTOSIHKE MPEAYCMOTpPEHBI CHENHalbHbIE MecTa IS HX
ABTOTPAHCIIOPTA.

HeoOxomumo oTMeTHTh, dYTO Tpo(eccHoHanbl W TOPOJICKHME CcooOmecTBa
HEOIHO3HAYHO BOCIIPHUHSUIM CTPOUTEIBCTBO KPYITHOTO 3/1aHUS HA TEPPUTOPHH, KOTOpast
10 TeHEPAJILHOMY IIJIaHy TOpoJia OTHOCUTCS K peKpealiioHHOH 30He. Tak, pyKOBOANUTENb
«Bonrorpaarpaxnannpoexra» A. KynpukoB ormetwit: «IIpoekT 3Toro mysest THIIOBOIA,
oOmmuit 1715t BceX ropoJIoB, Tie OH Oy/eT peann3oBad ... Bce yHuKanbHOE OyIeT CKpPBITO
BHYTPH, CHapyXd B IUIaHE apXHUTEKTypbl — 3TO O0ObIYHAs KopoOka. OJHOBpEMEHHO
MECTO pa3MelleHHs My3es BbIOpaHO aisi Bosrorpana BecbMa 3HaKOBOE — ITOMMa peKn
Mapuna. Ee gonro Gepernu kak pe3eps ropoja Juis CO3JaHMs Yero-To yHHKaJIbHOTO B
IIJIaHE TOPOICKON Cpeibl U apXUTEKTYphD» [2].

C Mocra Haj OBparoM OTKpHIBAeTCS MIMPOKWH BUA Ha 00bEM 3daHHUA U
NPUIEraloIly0 TeppuUTOprio. CBETIbI MPOTSKEHHBIA Napajulelenue] Ha TEMHOU
CTEKJIIHHOW TIO/ICEYKE PACIIOJIOKEH MNEepHeHIUKYIIpHO Bonre. Jlamupapubiii o0beM
CJIOBHO IIPOTHBOCTOUT IIE€PECEUCHHON OBPa)KHO-0aJI0uHONW MecTHOCTH. B omimume or
MHOTHX COBPEMEHHBIX COOPYXEHHII OH He BOOpasl B CBOI OOJIMK NMPHUPOAOIOI00HBIE
¢opMbl B BHJE IIAaBHBIX OYEPTAaHMH WM KPUBOJIMHEHHOTO TOKphITHA. Ilpmpona
OTpa’keHa JINIIb BO (PPOHTAIEHON KOMITO3UIIMHU (pacagoB: OHU IIPOPE3aHbl OUePTAHUSIMA
CTHJIN30BAHHBIX TEMHO-CEPBIX J€PEBHEB, KOTOPHIE U3 IJIOCKHUX AJIEMEHTOB CTAHOBSTCS
00BbEMHBIMH U TIEPEXOST B ONOPBHI, 32 KOTOPBIMU PACKPBHIBAETCSI OCTEKJICHHE IIEPBOTO
3arTyOJIeHHOro 3Taxa. JlekoparuBHble (hacajHble MaHENIH PELICHBI C HCIOIb30BAaHHEM
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TeMBbl cagoB «Y3opel Poccum». B BeuepHee BpeMsi Xy/l0XKeCTBEHHBIH 00pa3 oObEeKTa
JIOTIOTHACTCS CBETOJUOIHOMN TOACBETKOM (puC. 1 1B. BKIICHKN).

OO1mast mion@» MyJIETUMEIUIHOTO BEICTABOYHOTO KomILiekca — cBbie 7 000,0 M2,
Jisi mpezicTaBieHUs] SKCHO3HMIMHM HCIOIb30BAaHBl COBPEMEHHBbIE HMH()OpMAlMOHHBIE
HOCHUTEJIM: CEHCOPHBIC CTOJBI M OKpaHbl, JIAHTOOKCHI, KOJUIAXH, MPOEKTOPBI,
IUTAHIIETBl W ayguoTHJbsl. B 3maHMM  pasMelieHsl BMECTHUTEIbHBIC KHHO3AJIBI,
CMOHTHPOBAH MPOEKIIMOHHBIN KyIIOJI U BUACOIAHEIN C TPEXMEPHBIMU HCTOPUYECKUMU
PEKOHCTPYKIMSAMH. BusyanabHble perieHus] MyIbTUMEANHHBIX SKCIIO3UIMIA, BO MHOTOM
HOBATOPCKHE, CO3JaHbl C MCHOJIb30BAHHEM MPHUEMOB BHICOMH(OrpaduKy, aHUMALINH,
rosiorpamMmam, 3D-MonenupoBanus. JKCIO3HUIUSA My3es pa3/ieleHa Ha YeThIpe pasziena
«PropuxoBmum», «PoMaHOBED», «OT BeHKHUX OTpsiceHnid K Benmkoit [Todemey, «Poccust —
Most uctopus. 1945-2016 rr.y».

B Tedenme KOpOTKOro BPEMEHM HOBOE 3[aHHE 3asBWIO O ceOe HE TOJIBKO Kak
BBICTABOYHOE ITPOCTPAHCTBO, HO M KaK HOBAs KyJIbTypHO-00pa3oBaTeIbHas IUIOMAIKa,
KOTOpasi cTaja OJHUM M3 HanboJiee MOCEIIaeMbIX MECT B PETHOHE M NPEBPATHUIACh B
4acTh TOPOACKOro 00pa3oBaTeIbHOTO KiIacTepa.

OcobenHoctrio Mcropuueckoro napka «Poccust — MOSL HCTOPHS», OTKPBIBIIETOCS
12 nmexabpst 2017 roma B [Ilepmu, CTalmo €ro pacIloJIOKEHHE B ABYX OOBEKTaX
KyJIbTYpHOTO HACJIEIUsl, NMPHUCIOCOOICHHBIX /S COBPEMEHHOTO MCIIOIb30BAHUS —
pa3MeIeHns 3KCIO3UINNH MHTEPAKTHBHOTO My3es. DTO 0co00e MEcTO B ropoje, Iie
M3J]aBHA HAXOJMJICS TPAHCIOPTHBIH y3€ll — JKEIEe3HOMOPOXKHBIM M PEUYHOW BOK3AJIbI,
HBbIHE He(YHKUIMOHUpYIOIMe. MeXy 3AaHUSAMH M CETOAHS IPOXOJUT TPAHCIIOPTHAS
MarucTpaib, YTO ONpPEIeIIEHHBIM 00pa3oM HapyllaeT BOCIPHUIATHE My3esl KaK €IHHOTO
MIPOCTPAHCTBA, HO B TO BPeMsI IPOTUBOCTOSIHNE IBYX apPXUTEKTYPHBIX O0OBEKTOB Pa3HbIX
SMO0X M pa3HBIX CTHJICH Jja’ke NMpHUIaeT OCTPOTY BOCIPHUATHIO OOraTtoil pasHOOOpa3HOM
ncropun Poccun. 31aHue Kele3HOZOPOKHOro Bok3ana Ilepmb-1 ObIIO moOcTpoeHO
B 1877-1878 rr. nns T'opHO3aBOACKOHM »Kene3HOW noporu, coeaussitoumed Ilepmp u
ExarepunOypr. DT0 NpOTSHKEHHBIH OIHO3TAXKHBIH 00beM, (pacaapl KOTOPOTO pelIeHs! B
BHJI€ TIOBTOPSIFOIIMXCSI aPOK, TUIIOJIOTHIECKH XapaKTEePHBIX O0Jee I TOPTOBBIX PSJIOB,
YeM JUIsl TPAHCIIOPTHOTO COOpyKeHHs. B 3manum Peunoro Bok3asa, MOCTPOEHHOTO B
1940 roxy Ha Gepery Kampl mo mpoekrty apxutektopa A. 3. I'purOepra, pa3memieHs
skcno3unun «PomaHoBey M «XX Bek». 31aHHE MPEKPACHO PACKPBIBAETCS HA PEKY,
obecrieunBasl BOCHPUATHE COIEPXKAHNS SKCIO3UIIUU B HEPA3PBIBHOM CBSI3M C PEUHBIMU
npoctopaMu (puc. 2 1B. BKICHKH). B TO ke BpeMs — 3TO 30HA 3aTOILICHHSI, [TOITOMY
CO3/1aBaTh KYJIETYPHOE IIPOCTPAHCTBO, IIPUCIIOCAOINBAs PEUHON BOK3aJI IO IIOTHHHBIN
My3ei, ObUIO OITaCHO M HEpaLMOHAIBbHO. B TaHHOM citydae Bce MCIIOIb30BaHHBIC 3/1€Ch
pecypchbl BO300OHOBIISIEMBIE.

B Huoicnem Hoszopode ucTopudeckuii mapk «Poccus — MOst UCTOPHSD Pa3MeIaeTcs
Ha repBoM dTaxe [J1aBHOTrO sspmapounoro noma (apx. A. U. Toren, I. A. TpamOumkuii,
K. B. Tpeiiman, 1890 1.). 3T0 00BEKT KyIBTYPHOTO HacleaAHus QenepalbHOTO 3HAYCHIS,
3/IaHME PACIIOJIOKEHO B HEHTpe SIpMapovHOM IUIOmanu, pacKpbeITOH B CTOPOHY PEKH
Oxu. «I7maBHBI JOM TpencTaBiIsul co0oil crenupUIeCKUil THIT MaccaXka, KOTOPBIHA
SIBIISUICS. OCHOBHBIM apXUTEKTYPHBIM AaKIIEHTOM KpPYITHOTO TOPTOBOTO KOMILIEKCa, a
JKUBOIHUCHBIH CTYNEHUYAThIH CHIIy3T ¢ OAIIHAMH IOJYEPKUBAI €ro BeAyllee 3HAuCHHE
B PEYHOM maHopame sipMapKu. L{eHTpanbHBIH BXOA CIIy’KHJI OJHOBPEMEHHO CKBO3HBIM
MIPOX0o/IoM 4Yepe3 31anue. HeoObryHa Taroke M (QyHKIMOHAIbHAs CTpyKTypa. I1epBbrii
9TaX 3aHUMAalll MHOTOYHCIICHHBIE MaraswHbl, BXOJbI B KOTOpPbIE OBUIM BO3MOXKHBI
KaK M3 Iaccaxa, Tak W u3BHE ... KpaliHHMe 9acTH Inaccaka paccMaTpUBallUCh Kak
CaMOCTOSITENIbHBIC 3allbl, B TOPIEBBIX CTEHaX KOTOPBIX pPa3MELIAIUCh OTPOMHBIE
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BUTPAXKHU, 3aBEPILABIINE MPOJIOJIBHYIO OCh AaCCAXHOM JIuHUMY» [3].

Hogerit aTan B ucropun [1maBHOTO sipMapovyHOTo goMa HacTymmi 4 Hosops 2017 .,
KOTJIa B €r0 CTeHaX OBLI OTKPBIT MYJIbTUMEIUIHBIN ncTOpnieckuil napk «Poccus — most
ucropus» (puc. 3 1B. Bieiikn). OcOOEHHOCTHI0 HUKETOPOJICKON SKCIIO3HUIINH SBISIETCS
TOT (aKT, 4YTO B OTACILHOM 3alie¢ pa3MEIICHBI IO/UIMHHBIC SKCHOHATHI M3 (HOHIOB
Hwxeropozckoro rocyapCTBEHHOTO HCTOPUKO-apXHTEKTYPHOTO My3es-3allOBEIHHKA
C JpEeBHEHIINX BpPEMEH 10 HOBEHIIEro BpEeMEHHU. bIM30CcTh K KeIe3HOZOPOKHOMY
BOK3aJIy, a TaKKe TOT (DaKT, YTO 3TO MPAKTUYECKH €AMHCTBEHHBIH My3eH B 3apeuHOU
4acTH ropoja, o0ecrednBaeT K OObEKTY MHTEPEC M ero OOJBIIYIO MOCEIaeMOCTb.
OpHaKo pa3MelIeHne B IPUCIIOCOOIEHHOM 31aHUH TIOPOKAAaeT Hen30eKHbIE HEY100CTBa
JUTSL IesITeNIbHOCTH My3est. Tak, 00beMHO-TIPOCTPAHCTBEHHAS CTPYKTYPa HCTOPHUYECKOTO
TIaccaska B I1eJIOM CHMMETPUYHA, B IUIAHE 31aHMUSI — IPSIMOYTOIBHIK C OCHOBHBIMH Ia0apuTamMu
110 x 30 wm. IToMemeHust Ui HAYYHBIX COTPYIHUKOB PACIOIOKEHBI COOKY, YTO
CYLIECTBEHHO Y/UIMHSET BHYTPEHHHE KOMMYHHUKAallMH, B My3€e HET JEKTOpUS H
KMHOJIEKIIMOHHOTO 3asia. B TO ke BpeMs ecThb MOTEpH M B BOCHPHUSATHH NaMSITHHKA
APXUTEKTYpBI: XOTSI BCS OKCIO3MIUS BCTPOCHHAas M HE Hapymaer oObeMHO-
npocTpaHcTBeHHOH cTpykTyphl OKH, maccaxk mo-mpexHeMy He OTKpbUICS ISt
MIOCETUTES, KOTOPBIH HE BUIAUT NPOCTPAHCTBA B IIETIOM.

3. BrpIBOABI M pEKOMeHAALMHU

Pasmemasick B COOpPYKEHHSX C WHOH IEepBOHAYANBFHOW (YHKIMEH, HOBBIN
00bEeKT HEN30eKHO BOCIPUHUMAET TUIOJIOIMYECKHE YepPThl POJOBOrO Ha3HAYCHUS
MIPHACIIOCOOIEHHOT0 ITOJ] HETO 3AaHus. Tak, TOProBble HEHTPHI CTAIN OX0KUMH Ha I1eXa
MIPOMBIIUIEHHBIX NPEANPHUITUH, JeTCKUE YUPSKIeHNs — Ha OaHkM Hadanma XX Beka, a
OaHku KoHIIa XX BEeKa — Ha JIETCKHE CaJibl, KOTOPbIe OBUIN TOJ HUX MPHCIIOCOOICHEI.
XKner nu Takas ke TpaHchopManus U 3gaHue mysed? Jlymaro, 4TO HET: HKCIIO3UIIH
Mmysest «Poccuss — MO HCTOpHsI» HE 3arparuBaeT THUIIOJOTHIO IPHCIIOCOOICHHOTO
00beKTa, OHA HE 3aTparuBaeT MyJIBTUMEAMWHBIN apk. TpaHCIAUS U UHTEPaKTHBHBINA
10KAa3, U3MEHUB (QYHKIIHIO 3/1aHUsI, HE BIMAIOT Ha €T0 KOHCTPYKIHIO U (hOPMY, HCTIONb3Ys
UX JIMIIb KaK 9KpaHbl ¥ (OH JJIS MHCTAJIISAIHHN.

BricTpanBass apXWTEKTYpHYIO KOHIENIHUIO MY3€HHOTo 3aaHus Jr000ro Tuma,
HEOOXOIMMO, MPEeXJE BCEro, ONMUPAThCS HA GeweCcHEeHHbIl NAMAMHUK, XPaHCHHE
1 TI0Ka3 KOTOPOTrO OCYyIIECTBIsETCS B 3ToM My3ee. Kak yxkaswsiBaeT mpodeccop
B. U. PeBsikuH, «apXUTEKTYPHBII acleKT MpoOiIeMbl 3aKII04aeTcsi B HEOOXOAUMOCTH
UMETh CHeUHaJbHbIE MOMEIIEHHs Ul XpaHeHUs (OHIOB IO BHJIAM IKCIIOHATOB,
paGourie TOMEIIEHHsI U COTPYAHHKOB (DOHJIOB, XpaHEHUS HAYYHOTO apXuBa,
pe3epBHBIC IUIOIAAM ISl PEryJIsPHOTO TIONOJHEHHUS KOJUIEKIHH, BO3MOXKHOCTD
OOHOBJICHHS TIOCTOSTHHOM 9KCIIO3UIIMH U YCTPOWCTBA BBICTABOK» [4]. DTOMY B 31aHMA
My3esl TPaJuIIOHHOIO THIIA COOTBETCTBYIOT CJIEAYIONINE OCHOBHBIC (DYHKIIMOHAIbHBIC
ONOKM: BXOJHAs IPYIIA MTOMELICHNH; 3KCIIO3UIMOHHAS YacTh; KMHOJCKIIMOHHBIN 3aI;
aJMUHUCTpAaTUBHBIE, pabo4yre M IOJCOOHbIC NMOMeNeHHs, OndanoTeKa; adoparopun
n Macrepckue; (HOHIOXpaHWIMINA, TEXHUYECKHE IMOMEIIeHUs. B MymprumennitHbIx
napkax «Poccust — Most HCTOPHS» GewyecmeeHHbIM NAMAMHUKOM CTaIl HeGeueCmeeHHbLI
namamHuK — AHPOPMALIHSL, U TUII €€ II0Ka3a U XPaHEHHUSI OTIPEIEIISIOT HOBYIO THIIOJIOTHIO
00BEKTOB, B KOTOPBIX COCIUHMIINCH TPAAWINOHHBIE M YHHUKAJbHbIC MOAXOIBI K
OpraHu3aIi My3eHHOH QYHKINH.

Oco0eHHOCTH apXUTEKTYPHOU THUITOJIOTUH MYJIbTUMEIHHHBIX TAPKOB!

— TPEeX[e BCEro, 3TO eMHasi OHOTHUITHAS CETh My3€eB 110 BCEH CTpaHe;

— B 3THUX MY3€sX I10 ONPEACICHUIO OTCYTCTBYIOT ITOUIMHHBIC SKCIIOHATHI;

—  BEIIECTBEHHBIM NaMATHUKOM CTAHOBUTCS HEBEIIECTBEHHBIN — HH(pOpMALHS;
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—  OJIHOTHUITHOCTH IOCTPOCHHUS HKCIIO3UINN — HAINYHE OJMHAKOBBIX Pa3/IeioB;

— oTcyTcTBHE (DOHIOXPAHMUIIMIL U PECTaBPAIMOHHBIX MACTEPCKUX;

— HaIM4YWe CIHEeIHMaJM3HUPOBAHHBIX KIIAJOBBIX JJIS 3alacHOTO JIEKTPOHHOTO
000py/IOBaHUS M anmaparypbl, Pa3BUTOW CEPBEPHON, TEXHWYECKHX HMOMEIICHHN IS
o0ecredeHns TEMIIEPaTyPHO-BIAKHOCTHOTO PEXNMa;

— HMHTEPbEpHl 10 XyIOKECTBEHHOMY 00pa3y BOCXOAAT K HMH()OPMAIMOHHBIM
areHTCTBaM.

OnHa W3 aKTyaJdbHBIX KOHLEHIMHA COBPEMEHHOH apXHUTEKTYpPhl MOXET OBITh
0003Ha4YeHa «OT 3AaHUS — K MPOCTpaHCTBY». OHA pacKphIBAETCS B TEHACHIIUH IIEpeHOCa
BHUMAaHMS MPAKTUKYIOUIMX apXUTEKTOPOB M TEOPETHKOB apXHUTEKTYPbl CO 31aHUH H
COOpyXeHHNH Ha o01IecTBeHHbBIe IpocTpaHcTa [S]. OTaenbHas TeMa — HH(OPMALMOHHOE
MIPOCTPAHCTBO — 0COOBII BUPTYAJIBHBIH THIT OOIIECTBEHHOTO POCTPAHCTBA, CKIIA IbIBAFOIIMICS
nMeHHo B Hasasie XXI B. MH(pOpManmOHHOMY NPOCTPAHCTBY IOCBSALICHBI TPYIAbl B
pa3nMYHBIX 00JacTsAX 3HAHWH, B HAYYHOH Cpeie NpeBaJupyloT JBa IOAXO0Aa K €ro
H3yYCHHIO — TEXHUYECKUH M TyMaHUTapHbIH. COonlacHO IepBOMY, «HH(OPMALMOHHOE
MIPOCTPAHCTBO IPEACTABICHO B OPTaHU3AIMOHHO-TEXHUIECKOM aCIIeKTe KaK CHCTeMa,
OCyILECTBIISAIONIAs Iepeaady, 00padoTKy ¥ XpaHeHHe HH()OPMALUU ¢ UCIIOIb30BaHHEM
TEXHHYECKHX CPEICTB M JPyTrUX pecypcoB. B 3ToM ciydyae emy CBOMCTBEHHA
OTPaHUYEHHOCTH U IIPUBSI3aHHOCTH K KaHAJIaM PaCIpOCTPaHEeHUs JaHHBIX. | yMaHuTapHoe
MOHATHE MH(POPMAIIMOHHOTO IIPOCTPAHCTBA IPEAIIOAraeT IOJIHOE OTCYTCTBHE I'PAHMUIL
¥ TPUBS3aHHOCTH K KOHKPETHOW MecCTHOCTH» [6]. B obomx ciydasx 3TO IemocTHas
CeTbh, NMPOIECC OpraHu3aluid KOTOPOH TpeOyeT BBIPAOOTKH ONpPEAEICHHBIX NPHUEMOB
ee «CHIMBKM». PaccmarpuBas MynbTUMeIuiiHbIe Napku «Poccust — Mos ucTOpuUs»,
HE0OX0IMMO TIPEKIE BCETO BBIIBUTH KaK IMPUHIMITHAIBEHO HOBYIO MX HABUTAMOHHYIO
pOIb B €AMHOM MH()OPMAIIMOHHOM ITPOCTPAHCTBE CTPAHBI.
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The article is devoted to a new type of museums "Russia — my history”, which are a system
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considers how the museum building changes in accordance with the requirements of the exposition
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are used to analyze architectural and typological approaches to organization of the public space
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Ananuzupylomes ocHoeHble nepuoobl, Xapakxmepuzosaguiue OMHoOUEeHUe K KYIbmypHOMY
Hacneouro cmpamvl Ha 2ocyoapcmeeHnom u obwjecmeennom ypoensx 6 XX — nauane XXI
66. Buvisignennas nepuoousayusi coenacyemcs ¢ meopueli 8PeMeHHbIX YUKI08 6 KYIbMypHO-
ucmopuyeckom npoyecce, paspabomantnoil Ha pybesice XIX—XX 66. [Jaemcs xapaxmepucmuka
COBPEMEHHBIX MeHOCHYUT, ONPeoensIowux GeKmop paszeumusi cgepvbl cOXpaHeHus HAcieous u
pecmaspayuu.

HccnenoBanue T€OpUM M MPAKTUKKM PECTABPALMOHHON AESITEIbHOCTH MOKa3bIBAET
3HAYNTENIFHYI0 pOJIb BpeMeHHOro Qakropa B (OPMUPOBAHMM OTHOIIEHHS K
KyJIbTYpHOMY Hacieauto. [lonoOHoe HaOmoeHue coracyercsi ¢ Teopueld BpeMEHHbIX
IUKJIOB B KYJIETYPHO-UCTOPHYCCKOM IIpollecce, pa3paboraHHoil Ha pydOexe XIX—
XX BB. b. M. MarBeeB mNnpuMEHSE€T AAHHYIO TEOPUIO K OINPEIECICHUIO HCTOPUKO-
KyJIbTYpHOI 3HAQUUMOCTH MaMSATHUKOB pa3idNyYHbIX nepuonoB [1, c. 395]. Mexanusm
SBOJIIOLIMM TEOPUHU UM NMPAKTUKU OTEUECTBEHHON pEecTaBpallUd BO B3aUMOJCHCTBUH C
npodecCHOHaIBLHON M 00IIEKYIBTYPHOI MOTHBAIME! IPOaHAIM3UPOBAH HAa OOIIMPHOM
¢akrrueckom marepuane A. C. IllenkoBeiM. VccaenoBaTens BbACTSIET BUTKH HEKOCH
9BOJIIOIIMOHHOM CIHpalii, AAIOUIME CIOXKHBIM PUCYHOK O3BOJIIOIUHM OOIECTBEHHOTO
CO3HAHMS, B YAaCTHOCTH, B €r0 OTHOIICHHWU K KyIbTypHOMY Hacieauio [2, c. 225]. B
HacToslIel paboTe ¢ TO3UIIUK TEOPUU BPEMEHHBIX IIUKIIOB PACCMATPHBAETCS IBOJIIOIIHS
OTHOILIEHUS K BOIIPOCAM COXPAHEHUS OTEUECTBEHHOIO HACIEUs Ha TOCYAapCTBEHHOM U
00I1IeCTBEHHOM YPOBHSIX Ha mpoTshkeHnu XX — Havana XXI BB.

B nawyane XX Beka, HECMOTpsI Ha OTCYTCTBHE OOILIEPOCCUIICKOTO 3aKOHa 00 OXpaHe
«JIpeBHOCTE», BCE PEMOHTHO-CTPOUTEIBHBIC U PECTaBPAIlMOHHBIE Pa0OThI Ha APEBHUX
00beKTax periaMeHTHPOBAJIMCH C IIOMOIIBIO Y3aKOHEHHOTO MOpsiIKa UX MmpoBeneHus. B
NepBbIe MOCICPEBOITIONNOHHBIE TO/IbI MTPOU3O0ILIO OCJIadIeHNE BCeH TOCYIapCTBEHHOM
CUCTEMBI, KOCHYBIIEECs M 00JIACTH OXpaHbl MaMsITHUKOB. OCHOBHOI! uieell CoxpaHeHUs
Hacyenusi craja ero myseedukanus. BosHukinas mpoOieMa KoJoCCalbHOTO YHMCIa
VHUKQJIBHBIX 3JIaHWH, OCTaBIIUXCS 03 X03sieB, ¢ 0co00il ocTporoil TpeboBana
ONpeAENCHUs] HOBBIX MEXaHU3MOB HUX oOXpaHbl. [lepBrle Troabl COBETCKON BlacTu
03HAMEHOBAJIUCh PSIIOM 3aKOHOB, HAINPABJIEHHBIX Ha COXpPaHEHHE XY/I0’KECTBEHHOTO
Hacyiequss mpomaoro. MOXKHO OTMETHTh XapaKTepHbIe UIS STUX JIET OTCYTCTBUE
YETKOW OpraHM3alMOHHON CTPYKTYpBI, H30BITOUYHYIO MECTPOTY BHOBbH CO37aBaEMBIX M
TpaHC(HOPMHUPOBABIIMXCS YUPEKACHUH Ha PA3IMYHBIX YPOBHSAX aJMHHUCTPATHMBHOTO
ynpasieHus. Hekoropast ponb npuHaIeKana  KyJIbTYpHOH — OOIIECTBEHHOCTH,
00beAMHSBIICHCS B TI0JIB3Y OXpaHbl namsTHUKOB. K 1919 1. cnoxunach onpeneneHHas
CUCTEMa LIEHTPAJIbHBIX U MECTHBIX OPTaHOB OXPaHbl — OXpaHa MaMSATHUKOB apXUTEKTYPHI
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B CCCP nonyunna nepByro rocyJapCTBEHHYIO OPTaHU3ALHUIO.

B cBsI31 ¢ MaccoBBIM OTUY)KJCHHEM MaMATHHKOB IIepel OpraHaMH OXPaHbl BCTANIA
3aja4a oOecreueHuss UX KOHTPOJs. 3HaYMMBIM JOKyMeHToM crtai Jlekper 1918 1. «O
perucTpanyy, IpueMe Ha y4eT M OXpaHe aMsTHUKOB HCKYCCTBA ¥ CTAPHHBI, HAXOASIITIXCS
BO BIQJICHUM YaCTHBIX JIMI, OOINECTB U YUYPEKACHHUI», MpeaycMaTpUBaBLIINN
IIPOBE/ICHNE NIEPBOH TOCYJapCTBEHHOW PErHMCTpallid MOHYMEHTAJIBHBIX MaMSTHHKOB.
OTOT Neproa MOXKHO Ha3BaTh WHEPIMOHHBIM: CPEICTBA HA OXpaHy M PecTaBpaluio
MaMATHUKOB LEHTPAIN30BaHHO IPOJOJDKAIN BBIIEJIATHCS, a HAa OTICIbHBIC 3HAKOBBIC
MaMSATHUKA B BEChMa CYIIECTBEHHBIX MacmTabax (MockoBckmii kpemib) [2, c. 66]. K
1920-1921 rr. ¢puHAHCHPOBAaHUE COKPATHUIOCH O HHYTOKHBIX pa3MepoB, PaOOTHI IO
COXPAHEHUIO TMaMSATHHKOB CBOJMJINCH B OCHOBHOM K HOAJCPKHMBAIOLIEMY PEMOHTY.
Bce Gonpiiee pacipocTpaHeHue MoiTydana JesTeIbHOCTh O (PUKCAMK pa3pyIIaeMbIX
3naHnil. PecraBpanyoHHble paOOTHI MPOM3BOAMINCEH JIMIIL HA HEMHOTMX OOBEKTax.
[ToguepkuBanach peBONOUOHHOCTE ()ParMEHTAPHBIX METO/IOB PECTaBPALUH.

C cepenunbl 1920-x no 1930-e rr. nocnenoBan Nepuoa HEraTUBHOIO OTHOLIEHUS
K HacJICANIO, BEIPA3UBIINICSI B MACCOBOM CHOCE NaMATHUKOB, IIOJINTHKE «JIMKBHIAIINN
LEpKBEH» — JHMIICHUN HX TPAaTUIUOHHOTO oOnmmka u ¢yHkumid. C koHma 1920-x T
HayaJla akTUBHO Pa3BUBATHCS WIEs COLUAINCTHYECKOTO TOPOAA, YTO CONMPOBOXKAATIOCH
YCUJIEHHEM HUTHIMCTHYECKUX HACTPOSHHUH. DTO B MOJHON MEPE PacKpbUIOCH B IEPBOM
TeHEepaJIbHOM IIJIaHE «COLMaIMCTHIecKoro ropoaa ['opekoroy, paspadorannoM B 1935—
1937 rr. B Jlenunrpaze. IlpoexkT noapasymeBasl IieJIEHANPABIEHHOE YHUUYTOXKEHUE
HCTOPUYECKOH 3aCTPOHKM M KOPEHHYIO JIOMKY CYyIIECTBOBAaBIICH IUIAHMPOBOYHON
CTPYKTYpHI «Kymedeckoro Hixuero» [3]. Ha ocHoBaHMM uaen GopMUpOBaHUS ropoaa
COLMAINCTHYECKOTO THIA MPOM3BOAMINCH PEKOHCTPYKIHUH TOPOJCKHX LEHTPOB C
YHUUYTOKCHHEM IIeIbIX aHcaMOJell KyJabTOBBIX 37aHui (Tak, B SIpocnaBiie K cepenuHe
1930-x rr. IeHTpaIpHas dcIIaHana OblIa OUUIICHA OT IEPKBEH).

Eme onnoii Bexoii OOpbOBI C TPaJAWIMOHHBIMH IIEHHOCTSIMH CTall CBSI3aHHBIHM
C KOJUICKTMBM3alMEH pasrpoM JepeBEHCKOW KpPECThSHCKOW KyJIbTYypbl. ABTOPUTET
MIOCTAHOBJICHUH 00 OXpaHe MaMITHUKOB Tmajay. [lpomcxommmna cMmeHa mapagurMbl
B OQHUIMAIGHOM OTHOWICHWM K HACJIEAMI0O — OKOHYaHHE «MY3€HHOTO IMepuona» u
HACTYIUICHHE Iepuoaa GOopMHpPOBaHI HOBOHM TOCYIapCcTBeHHON Mudomoruu [2, c. 34].
OueBHIHON CTaHOBMJIACHh IIEpEMEHA Kypca CTpaHbl Ha 00€CIEHMBAHNE NCTOPUYECKOTO
HacJieInsl ¥ ISATEIIbHOCTH 110 €r0 COXPaHEHHIO, B 0COOCHHOCTH HacieIusl IPOBHHINH.
Hauanacek peopranuzamnysi ¢ YaCTHYHBIM YIIPA3THEHUEM OPTaHOB OXPAHBI MTAMSITHHKOB,
JIeSITEIIbHOCTH B 3TOW 001aCTH CTAaHOBMIIACH Bee 00JIee KOMIIPOMHUCCHOM 10 OTHOILICHHIO
K BJIACTH.

B sToT nepuox pecraBpannonHas paboTa Ha MaMATHUKAX elle Ooyiee COKPaTHIIach.
Chaocel  namsitHukoB XVII-XVIII BB. mnpeanonaranmuce B MockBe, HuxHem
Hogsropone, Bonorne, Bnanumupe, noxn IlckoBom, B Kammne, PocroBe. K maccoBomy
CHOCY KyJBTOBBIX IOCTPOCK J00aBMIOCH YHHUTO)KEHHE T'PaKJAHCKHX COOPYKCHHH
C SIPKO BBIPQKEHHBIMH OCOOCHHOCTSAMH HAaIMOHAJIBHOM apXUTEKTYphl, ycajed
neproia KiaccunmsMma. PecraBpanmonHbie paboThel Havama 1930-x rr. ObUTH penKuM
UCKIIIOYCHHEM. B pecTaBpallMOHHBIX 1TOX0AaX Mpeo0I1aaalo pemunTenbHoe odpaneHne
K LIEJIOCTHBIM PECTAaBpalMsIM C BO3BpAIEHHEM MaMsITHUKAM II€pBOHAYaILHOTO O0JIHKA.
Bo mHOroM 3TO OBUIO CBSI3aHO C OpHMEHTANMElH Ha TOHMMAHHWE 3a/1ad pecTaBpaluu
HenpodeccnoHaTbHBIM OONBIIMHCTBOM M BIACTHBIMHU CTPYKTYPaMHU.

V3MeHeHHe B OTHOMIEHWM K HACJIEAMIO IIPOLUIOTO CTAlN0 HAOMIOaThCst K
koHLYy 1930-x IT. B CBSI3M C OCJIOXKHEHUEM MEXAYHapoIHOM cuTyauuu. [losBumuCH
MPEANOCHUIKN  YKPEIUIEHUS! TMaTpUOTHYECKHX HacTpoeHuil. [luk oTpunarensHOro
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OTHOULICHNUS K MaMITHUKAM OBUI IPOW/ICH, IPOUCXOAMIIA UX YAaCTHYHAS peadmIuTanus
B HOBOH CHCTEME HWJIEOJIOIM3UpOBaHHOrO HcKyccrBa [2, c. 13]. U3meHeHus,
IIPOMCXO/IMBIIINE B PAMKaxX roCyAapCTBEHHOTO Kypca Ha OXpaHy Haclelusi, OTPa3HIINCh
1 B 00J1aCTH apXUTEKTYPbI: BO3HUKIIO TOHUMAaHHUE LIEHHOCTH apXUTEKTYPHOTO OIIbITa U
Tpaaunuu. MeHAI0Ch OTHOLIEHHE K HAPOAHOU apXUuTeKType. OpraHusanus 1eja OXpaHbl
MAMATHAKOB IPOXOJMIA C 3aMETHBIMH PErHMOHAJIBHBIMH PA3IUUUSMH: OT MHEPUHUU H
HENpUsI3HU B nepruepruitHbIX paiioHax 0 OCO3HAHHOTO IOAJCPXKAHUS HAaclenusl Kak
YacTH HALIMOHAIBHOM KYyJIbTYPBHI.

B mocieBoeHHBI TepHoOA Mepe] TOCYIapCcTBOM BCTala HEOTIOXKHAs 3ajada
MIPUHATHUSL MEp JJISl CIIACEHMs OT MAcCOBOW I'MOENIM MaMsITHUKOB, ITOBPEXIECHHBIX BO
BpeMsI BOCHHBIX AelcTBUI. HeoOXommMocTh NPUHATHSA CPOYHBIX MEp B OTHOILCHHH
YIEJIEBILIETO HACIIEHSI 1O CITY>KMIJIa MOIITHBIM HMITYJIbCOM JUUISl PA3BUTHS TOCYJapCTBEHHOM
CHCTEMBl OXpaHbl W PECTaBpALMH IAMATHUKOB apXHUTEKTYpsl B crpaHe. C MepBbIX
BOCHHBIX JIET Hadajach pabora 1o oOcieqoBaHWIO M (UKCAlMM NaMATHUKOB Ha
0CBOOOXKICHHBIX Tepputopusix. B 1942 r. O6puia co3mana Komuccus mo y4eTy U oxpaHe
MMaMATHUKOB MCKycCTBa. BaxHBIM coOBITHEM cTano oOpa3oBanue B 1944 t. ['maBHOTO
ynpasieHust o oxpane naMatHUKoB (I'YOII), Bo3miaBuBIIEro Bcio paboty mo oxpase
MMaMATHUKOB apXUTEKTYphl B cTpaHe. B 1944 1. Obu1 pa3paboTaH 3aKOHOMPOEKT 00
OXpaHe U KOHCEpPBAllUU MMaMATHUKOB apXHUTEKTyphl B paiioHax paspyumeHuii B PCOCP,
VYkpaunckoit CCP, Benopycckoit CCP. Takum oOpa3om, B BOCHHBIE T'OABI OXpaHa
MaMATHAKOB ITproOpesia cTaryc o0MIerocy1apcTBEHHOTO Jea.

C 1944 mo 1946 rtr. Obu1 pa3paboTaH psO 3HAYMUMBIX MPABUTEIHCTBEHHBIX
ITIOCTAHOBJICHUH M TPOEKTOB: NMPOEKT OOIECOI03HOTO 3aKOHa 00 OXpaHe MaMSITHHUKOB;
IIOCTAHOBJICHU 00 OXpaHe M pecTaBpallM MaMITHUKOB apxXUTeKTypbl Hosropona,
[IcxoBa, BimaguMupa; moCTaHOBJICHHUSI O MEPONPHUATHAX 10 COXPAHEHUIO MaMITHHUKOB
MockBbl u o0jacT W ApPyro HOpPMATHBHOW mokyMeHTammu. B 1947 1 BeIILIO
nocranosnenne Cosera Munnctpo PCOCP «O06 oxpaHe MaMATHUKOB apXUTEKTYPBI»,
B 1948 . — nmocraHoBieHue «O Mepax ylmydIIEHUH OXPaHbl NAaMSTHUKOB KYJIBTYPBD».
B 1949 1. KomuTteToM 1O JIemaM apXHTEKTyphl Oblia yTBepikaeHa WHCTpyKIus o
MOpSIIKE yueTa, PEerUCTPaIMU, COAEPKaHHUs U PECTABPALNH TTAMATHUKOB apXUTEKTYPBI,
COCTOSIIMX I10J{ TOCYJapCTBEHHOW OXpaHOW. BBIXOM 3THX NOKYMEHTOB CTaJl MIAroM,
1ocJie KOTOPOTO YUET MaMSATHUKOB B CTpaHe 00pelt eAnHyo podeccnoHanbayo hopmy.

C nauasiom pesrenbHocT ['YOII ObIIO CBsI3aHO HOBOE sIBICHNE — (POPMUPOBAHNE
Pa3BETBICHHON CUCTEMBI HAYYHO-PECTaBPAIMOHHBIX IIPOU3BOICTBEHHBIX 00BbEIMHEHUI
1o Bcell crpane. B psie roponoB Havyanock (GOPMHUPOBAHKME CHEIMATIBHBIX MPOEKTHO-
pecraBpamoHHbIX  Mactepckux (Hosropomnckoii, IlckoBckoit, JIeHWHTpajacKoH,
Biagumupckoit). B 1950r. Opu1moAroTOBICH ITaH 00pa30BaHUS HOBBIX PECTaBPAIIHOHHBIX
macrepckux B Kocrpome, Bonorne, l'opekom, fApocnasie, Pazanu, Kazanu, Monorose.
Benoch ykoMIuIeKTOBaHHE MacTEpPCKHX B COIO3HBIX pecrybnmkax. C 1950 r. B pabote
pEeCTaBpAlMOHHBIX MAcCTEPCKUX HavaJICsl OOLIMH ITOJOXKHUTEIBHBIN CHIBHI, CBSI3aHHBII
CO 3HAUUTEIBHBIM YBEJIMYEHUEM IOCYIapCcTBEHHOTO (hrHaHcHpoBaHMs. CIIOKUBIIASCS
B INPOLECCE CIOKHBIX U MHOTOJIETHUX TpaHc(opmanuii opraHu3anioHHas CTPYKTypa
OpPraHOB OXpaHbl M pECcTaBpallu IAMITHUKOB IpopoiDkaia (YHKIMOHHUPOBATh Ha
npotsbkenuu 1950-1960-x rr.

Bropas nonosuna 1940-x IT. oTMEUeHa KaK NEPETOMHBII MOMEHT B JI€ATENbHOCTU
pECTaBpallIOHHONH CHCTEMBl CTpPAHBl: HAKOIUICHHBIH OMNBIT TO3BOJIMII TEPEeHTH
K PpELICHUIO IPUHIUNHMAIBHBIX BONPOCOB B OOJIACTH OXpaHbl W MOJIHOLCHHOW
pecraBparuu [2, c. 238]. [IpoBeneHNe BOCCTAHOBUTENBHBIX PAa0OT HA MPECTHKHBIX
ancamOisix (MockoBcknit Kpemib, mamsatHukn HoBropoaa) akTHBHO HOAICPKUBATIOCH
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MIPaBUTEILCTBEHHBIMU HHUIIHATHBAMU. B 1947 . peMOHTHO-peCcTaBpaliOHHbIC PaOOTHI
Bennch Ha 911 mamsaTHHKaX (M3 HUX: 283 — 00mecor03H0ro 3HaYeHus); B 1949 1. 00beM
Bo3poc 110 1139 00bekTOB.

[IpakTnka pecTaBpanMOHHBIX pPAa0OT OPHEHTHUPOBAJACh HA BOCCTAHOBIICHHE
3HAKOBBIX OOBEKTOB B TOM BHJIE, KOTOPBIIl OHM MMEJIH J0 BOSHHBIX pa3pylIeHHil. ITo
JIMKTOBAJIO MPUOPHUTET LEIOCTHBIX PECTaBpaLUii, HOAAEPKHUBAEMBIX TOCYIapCTBEHHOM
MOJUTUKONW W BBIJENIEHHEM OIO/KETHBIX CpeicTB. Bmecte ¢ Tem cymiecTBoBanu
npuMepsl  (parMeHTapHBIX pecTaBpanuii, HO B TeX CIydYasx, KOIZla OHHU JaBajd
LEJIFHO BOCIIPHHHMMAaeMbIi 00pa3 mamsTHHKA. BakHOH 3amaueil crTajm BOIPOCH!
I'PaZioCTPOUTEIHHOTO MOPSIIKA.

Ccepenunsl 1950-x110 1960-err. Ha poHE AHTHPEIUTHO3HON MOIUTHKHU OCIIEI0BATIO
o4yepesHOEC M3MEHEHHE OTHOLICHMS K HAaCIEAMI0. DJTO CONPOBOXKAAIOCH CHSITHEM
MHOT'HX IaMATHUKOB C TOCYJapCTBEHHON OXPaHBbI, PE3KUM COKPALICHUEM BBIACIISIEMBIX
Ha pectaBpanuio cpeacts (Ha 50 %). B teuenne 1959-1961 rr. Obumn 3akpsiTel 34
MoHacTbIps (60 % ot cymectBoBaBmuX B 1958 1), k 1966 T. OBLIO OTUYXIEHO OKOJIO
35 % mnpaBociaBHEIX XpaMOB. Bo3Hukia npobiemMa BEIMHPAHUS «HEIEPCIIEKTHBHBIX)
JIepeBeHb C TPAAUIMOHHON KyJIbTYpOH, THOEIN B HUX HNaMATHHUKOB apXUTEKTYpHl (Ha
Pycckom Cesepe B Teuenne 1950—1960-x rr. okazanmchk 3adpouieHHbIMU 1odTH 60 %
JICPCBCHB).

B 3HaunTenpHONH Mepe Ha OTHOIIEHHE K KYJIBTYPHOMY HACIEAHMIO IOBIHIIO
N3MEHEeHne OOpa3HOM  HANpaBICHHOCTH COBETCKOW  apXUTEKTYphl, pa3BUTHE
WH/yCTPUAIBHOTO JIOMOCTPOEHHS, 3alpeT Ha JACKOPAaTHBHOE «yKpPaIIaTeIbCTBOY.
CTpyKTypa HMCTOPHYECKOH 3acTPOHKM IOJABEprajiach pa3pyLICHHIO, YTBEPAWIHNCH
MPUHIUIB TOTAJBHOTO CHOCA CTApBIX PAliOHOB C COXPAHEHHUEM OTICNIBHBIX JIOMOB-
MaMATHUKOB. BBIpa)KeHHBI HETaTWBH3M B OTHOIIEHHH K COOPYXKEHHSM IIPOIUIOTO
¢dopmupoBacs Kak y HpO(pEeCcCCHOHAIBHBIX apXUTEKTOPOB, TAaK W y 3HAYMTEIBHBIX
CJI0eB HaceleHHs. B moaxomax M MeTosiax pecTaBpaliyl CKa3blBAIHNCH CTPEMIICHHE K
HSKOHOMHYECKOH I1e7IeCO00pa3HOCTH, YTO 00YCIOBMIO YBEIMYCHHE KOHCEPBAIIMOHHBIX
paboT. «AHTHUPEIWTHMO3HBIH TIPECCHHT TIOATAIKMBAI K TakKUM (pparMeHTapHBIM
pecTaBpamnysiM, KOTOPbIE pa3MbIBaJd Obl NMEPBOHAYAIBHYIO CEMAHTHKY KYJIBTOBBIX
nocrpoex» [2, ¢. 660].

B 1965—1966TT. BHOBE HACTYIIHJI IEPEIIOM B CTOPOHY «PEAOIITUTAIIUI KYJIETYPHOTO
Hacnenus. OTesbHbIe H3MEHEHHS PON3O0IIUIN TTOCIIE BBIXOAa rmocTaHoBieHust Cosera
Munuctpos PCOCP «O cocTossHUM M Mepax yIydlIeHHs OXpPaHbl MaMSATHUKOB
nucropuu u KynsTypsl B PCOCP» (1966 r.). B Hem ¢uxcnpoBaiack He00OXOANMOCTh
LICJICHANPABICHHOTO BBIJCIICHHSI OIO/PKETHBIX CPEJICTB HA pecTaBpaluio. BakHbIMK
IIyHKTaMH ObUIO co3faHue [0oCynapCTBEHHOM WMHCHEKIMM I10 OXpaHe NaMSTHHKOB.
[TpoBo3miamanack OpUeHTALUS Ha MPOIAraHay KyJIbTYpPHOH 3HAYMMOCTH NaMsTHHKOB,
Ha MX My3eHHbII 1T0Ka3, B IEPBYIO OYepe/ib, B paMKaX TYPUCTHUECKUX MapLIPYTOB.

Buemnenonutuyeckass — cutyamus  1970-1980-x  rr.  Xapakrepu3oBajiach
pacupeHreM KOHTAKTOB ¢ 3amajoM. BmecTe ¢ TeM cTann 3HaYMMBIMH IPOLECCHl U
0OIIeCTBEHHBIE JBW)KEHHSI, CBSI3aHHBIE C IIOMCKOM HAIIMOHAJIBHOW HJICHTHUYHOCTH.
1970-e TT. cBsA3aHBI ¢ HAYaJIOM LIEPKOBHOI'O BO3POXKIEHUS, HHTEpPECA K MPABOCIABHOM
TPaJUIMH U JApEeBHEPYCCKOMY HCKyccTBY. Crano (opMHpoBaThCS HpEACTABICHHE O
KPECTBSIHCKOH KYJIBTYpe Kak 00 OIJIOTe OT€YEeCTBEHHBIX TPAJUIHUN M ayTEHTUIHOCTH.
Yeunmuiach posib 00IIECTBEHHBIX OpraHM3anuil, UX TpeOOBaHUS 00 OXpaHE HACIEIHs
HavyaJll YYUTHIBATHCS OUINAIBHBIMU BIACTSIMHU.

B 1976 r. 6b11 npuHsaT COI03HBIHM 3aKOH 00 OXpaHe MaMsATHUKOB KYJIBTYPbI — IEPBbIH
B OTEUECTBEHHOH HCTOpUHU. 3aKOHOJATEIECTBOM MOAYEPKHUBAIaCh HEOOXOANMOCTH
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pa3paboTKu BONPOCOB METOAMKH pecraBpaunuu. CleJcTBHEM M3MEHEHHs OTHOIICHUS
K Hacneauto crano pacmupenue B 1970-1980-x rr. yucna BbISIBIEHHBIX NaMSTHHUKOB
APXUTEKTYpBl. OTO OTPaXKall0 PEaKUUI0 Ha CHUCTEMAaTHYECKHE MAacCOBBIE YTpPAThI
cTapoi 3acTpoiiku B MockBe W pernoHax. B opraHuzanum pecTaBpanroOHHOTO
Jena HaOiomanachk TEHAEHIMS K YKPYIMHEHHIO MAacTepPCKHX 3a CYET OOBbeAMHEHHS
MIPOEKTHBIX M ITIPOMU3BOJICTBEHHBIX CEKTOPOB. [Ipomcxomml mporecc HeHTpaTu3alin
pecTaBpanoHHbIX cril. Oco0yIo 3HAYMMOCTB IIPHOOpeIa AesATeIbHOCTh 100pOBOIBHOM
MaccoBoi oOmiecTBeHHON opranm3anuu «Bcepoccuiickoe 00mecTBo  OXpaHbI
NMaMATHUKOB McTtopuu U KyasTypsD» (BOOIIMK). CkiagpiBancsi yHUKaJIbHBIH OIBIT
(hopMHupOBaHUS TOOPOBOIBUECKUX MTPAKTUK PECTABPALMOHHBIX pador [4].

Ilepuon 1970-1980-x rr. cra;m BpeMEHEM [OOCTHMKEHHUS 3aMETHBIX YCIIEXOB B
pecTaBpanuu U oxpaHe Hacieans. OObeM pecTaBpallMOHHBIX PAadOT M OCBaMBAEMBIX
OIOKETHBIX CPeACTB (PrHAHCHPOBAHMS 3HAYMTEIHEHO BO3poc. PecTaBpmpoBalnch Kak
YHHUKaJIbHBIE MaMATHUKH, TaK U OOBEKTHI KYJIBTYPHOTO HACJICAHS, PACIIONOXKEHHBIC B
CTPYKTYpe PSAIOBON HCTOPUYECKON TOpOACKOH 3acTpoiiku. PaGora ¢ mamMsaTHHKamMu B
9TH TOJBI IpuoOpena Oosiee KOMIUIEKCHBINH Xapakrep. [Ipomcxonnino HHUBEIMpOBaHHE
pEeTHOHATBHBIX OCOOCHHOCTEH pEecTaBpallMOHHBIX IIKOJI, HAyaBIIMX HCIIOIb30BAThH
TIOJIHBIM CIIEKTP pPEeCTaBPALlMOHHBIX IMOAXO0A0B. IIpy 3TOM OCHOBHOH METOJ COCTOSUI
B 00BEIMHEHNN TEHJEHIMH LEIOCTHON M (hparMeHTapHOW pectaBpanuu. [losBuiock
CTpEMJICHHE TPHJIATh NaMATHUKAM COBPEMEHHOE HCIOJIb30BaHHE, MPEEMCTBEHHOE
NIePBOHAYAIILHOMY Ha3HAYECHUIO.

Oran  1990-2000-x rTI. cBA3aH € KOPEHHBIMH COLUAIbHO-IOJUTUYECKUMU
W3MEHEHUSIMH, 3aTPOHYBIIMMH c(epy OXpaHbl IAMATHHKOB M CIOXHBIIYIOCS B
TEUeHHE MPEbIAYIINX JECATHICTHH cucTeMy pectaBpanuu. [locienosano pasaeneHue
TOCY/lapCTBEHHOI COOCTBEHHOCTH Ha (hepepalibHyI0 U MYHHUIMINAJIbHYIO. B ycioBusax
PBIHOYHBIX OTHOUICHWI Hadajach NMPUBATH3aLUS MAMATHHUKOB HCTOPHHM U KYJIBTYPBHI,
MAMATHAKA CTAaHOBWJINCH YacTHOW coOcTBeHHOCThI0. Ha ¢QoHe obmero myxoBHOTO
IoJybeMa CJIe0BaIa Nepe/ada KyJIbTOBBIX 34aHNH PETUTHO3HBIM OpraHu3anusM. B atux
YCIIOBHSAX OCTPO OLIyINaiach mpobieMa 3aKOHOAATEILHOTO 00eCIeueHHsI COXPaHeHHS
00BEKTOB KyJIbTYPHOTO HACJIEANS C YIETOM COBPEMEHHBIX SKOHOMHUYECKUX yCIOBHH.

llenTpanu3oBaHHass  CTPYKTypa  CIEHUAIbHBIX  HAYYHO-PECTaBPAL[MOHHBIX
MIPOU3BOJICTBEHHBIX MAaCTEPCKHUX OKa3ajach JIMKBHIMPOBAHHOW: Hadala CO3/1aBaThbCs
CEeTh HEroCy/apCTBEHHBIX PECTaBPAlMOHHBIX MacTepckux. OnpenensomumM GpakropoM
cTasio (OPMHUPOBAHHE CHCTEMBl YaCTHOTO (PMHAHCHPOBAHMSA PAOOT IO COXPAHEHHIO
Hacienus. OTO MOBIEKIO CMELIEHHE MPHOPUTETHOIO HAIMpPABIECHUS B CTOPOHY
MIPHUCIIOCOOICHNS 00BEKTOB KYIBTYPHOTO HACIIEIUS AJIs1 COBPEMEHHOTO HCIIOIb30BAHUS.

C 2002 1. mo HacrosIIee BpeMsl IIPaBOBOE 00SCICUEHUE OXpaHbl OTEYECTBEHHOTO
KyJIbTypHOTO Hacienaus perynmupyercs @PenepanbHbeiM 3akoHOM «OO0  oObekTax
KyJIbTYpHOTO Hacienust (MaMsATHUKAaX HCTOPUH M KYJIBTYpbl) HaponoB Poccuiickoii
Denepanumn». HecMoTpst Ha TO, UTO 3aKOH JJaJl HECOMHEHHBIH ITOJIOKHUTEIBHBIN HMITYIIbC
peCTaBpalliOHHON JEsTEIbHOCTH, B HACTOSIIEE BPEeMsi HOPMAaTHBHO-IIPABOBOE II0JIE
COXpaHEHUS NaMATHUKOB 0OHapyXHuBaeT psj npodesnoB. CoxpaHsieTcst KOHQINKT MEXKIY
3a/ja4aMH COXpPaHEHUS MaMATHHKA U IPUOPUTETOM YaCTHBIX HHTEPECOB COOCTBEHHHUKA.

Kapruna pecraBpaunoHHON aesTenbHOCTH KoHa XX — Hayaina XXI BB.
MIOKa3bIBACT, YTO IPAaKTHKAa B JaHHOW O0ONacTH BO MHOTOM HE OTBEYaeT TEM
MIPUHIUIIAM ¥ METO/aM COXPAaHEHHs, KOTOpble ObUIM aKkTyalbHBI B XX crojernu. B
MIPAKTUKY BOIUIM HOBBIE METOABI: BOCCO3JaHWE YTPAueHHBIX 3/1aHUM, «hacaansm» —
BOCCTAaHOBJICHHE HCTOPHYECKOTO JIMIEBOTO (pacaja 3AaHus IPH IOJIHON MIIM YaCTUYHON
TpaHchopManny ero BHyTpeHHEH cTpyKTyphl. Hebounbiime 00beKThl TOPOACKOH Cpesibl
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4acTO HAMEPEHHO Pa3pyIlAOTCs U BIIOCIEICTBIH BOCCO3/IAIOTCS B HOBBIX MaTepraax.
CeronHs akTyajabHOH 3a/1adeil BHOBb CTAHOBUTCS pa3pabOTKa HOPMATHBHO-TIPABOBOTO
obecriedeHnsl pecTaBpaliy, OTBEYAIONIETO ee 0A30BBIM IIPUHIUIIAM M PACIIUPSIONIETO
BO3MOXXHOCTH B COBPEMEHHBIX YCIOBHX [5].

TakuM 00pa3oM, B HCTOPUHU Pa3BUTHs INPAKTUKHA COXPAHEHUS M PECTaBpaluy
MaMATHUKOB apXUTEKTYpbl XX —Havdasa X X1 BB. 0TYETIINBO BBIBIISIOTCS OIPE/ICIICHHBIC
NepUoIbl CMEHBl OTHOIICHWS K Haciequio, oOycIOBJICHHBIE OOIIEH MHOIMTHYECKOU
CUTyaluedl B CTpaHe. OTH NEPUOJbI, WM BPEMEHHBIE LMKIBl XapaKTepPU3YIOTCA
N3MEHEHUEM MTOIX0/1a OT 0CO3HAHMS YHUKAJIbHOM IEHHOCTH HACJIEANS U HEOOXOAUMOCTH
COXPaHEHUS JI0 TIOJISIPHOTO eMy oOeciieHuBaHus U pa3pymenus. JJo 1990-x rr. Ha obmiee
OTHOILICHHE K NaMATHUKaM HauOojiee HENOCPEJCTBEHHO BIMSAIM HICOJIOTHYECKHE
MOTHBBL. B Te rosmpl, Korza HalMOHaJbHBIC Hayala KyJIbTYpbl HPOTHBOPEUMIN
MOJ/ICP’KUBAEMOM TOCYAapCTBOM HJICOJIOTHH, HAcleane MOABEpPrajoch TroHEHWsM. B
MepUobl TOCYJApCTBEHHOTO WIIM HAIlMOHAJIBHOTO IAaTPHOTH3Ma BOIPOCHI OXPAHBI U
MOMYJISIPU3AIMH HACIIEAHs BBIXOJMIN Ha MEePBBIH MiIaH. B 1enoM mponomKuTeIbHOCTh
9THX MEPHOJIOB COCTABIISIIA OKOJIO ABYX AECATHUIICTHH.

CeroaHst B OTHOILIEHUHU K HCTOPUKO-KYIbTYPHOMY HACJIEIUIO HA TOCYIapCTBEHHOM
1 00ILIECTBEHHOM YPOBHSIX B IIEJIOM BHJIHBI ITOJIOXKHUTEIbHBIE TEHACHINH. BaxkHyro posb
UTPAIOT MEKAYHApOIHbIE NPUHIMIIEI B 00JacTH OXPaHbl IAMATHHKOB, KyJIbTYPHBIX
naHmmadToB, WCTOPHUYECKHX aHcamOnell ropomoB. Bmecre ¢ TeM cymecTByeT
HEOOXOIMMOCTh JIAIbHEHIIIEr0 OCMBICICHHUST MMEIOIIETOCS ONbITa M (POPMUPOBAHHUS
IIPEEMCTBEHHBIX IIOAXO/I0B K COXPAHEHHIO HACIEIusl, TO3BOJISIOMINX HOAYEPKHYTh €T0
3HAYUMOCTh B COBPEMEHHBIX yCIIOBHSIX.
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The article analyzes the main periods that characterized the attitude to the country's cultural
heritage at the state and public levels in the 20th - early 2 1st centuries. The revealed periodization
is consistent with the theory of time cycles in the cultural and historical process developed at
the turn of the XIX - XX centuries. The characteristic of modern trends defining the vector of
development of the sphere of heritage preservation and restoration is given.
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3TAIIbI HUKETOPOJICKOM PECTABPAIIMA XX BEKA

OI'bOY BO «Huxeropoackuil rocy1apCTBEHHBII apXUTEKTYPHO-CTPOUTEIIBHBIN YHUBEPCUTET)
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Kniouesvie cnosa: pecraBpanys, IpOCKTbI U NOCTPOHKH, aBTOpbl, Huxuuit HoBropon

Ananuzupyromes amansvt Hudice2opoOckotl pecmaspayuu 6 XX gexe, ee xapaxmepuble 4epniv.
Omumeuenvt 0cHO6HbIE pecmaspayuonible pabomel 1 YCMaHo8ieHbl A8MOPbl NPOEKNOB.

Hcropust pecraBpany NaMsITHUKOB apXHUTeKTypbl Hipkeropoackoro kpas
OXBaThIBaeT Oojiee 4YeM IIOJIyBEKOBOH IEpHOA, B TEUEHHE KOTOPOTO HECKOJIBKHM
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JIeCsITKaM 3/1aHUH OBl BO3BpAIllEH NepPBOHAYAIBbHBIN 00muK. [TyOnukanuii mo nannomy
IpeaMeTy KpaiHe Majo, OHH HOCST IPEUMYIIECTBEHHO OOLINI XapaKkTep M KacaroTcs
OTACIBHBIX OOBEKTOB MJIM KoMIulekcoB. K Hambomee KpymHBIM paboTaM cliemyer
OTHECTH HCCIEJOBaHUE IO PECTaBpAllMM HHMKETOPOACKOTO Kpemilsi M MOHOTpaduio,
MOCBSIIICHHYIO TBOPYECTBY apxurekropa-pecraBparopa C. JI. Aradonosa [1, 2, 3].
B ncropnu HIKEropoICKoi pecTaBpallii MOXHO BBIICIUTH TPH ATaIla.

Wcrtopuss pecraBpanmusi HMeNa HavdaJOM  PECTaBPAlMI0  HUKETOPOJCKOTO
Kpemiisi, korga B 1951 . Obuta co3mana pecTaBpallMOHHAs MacTepckas Kak OouibIias
rocy/lapCcTBEHHAs opraHu3anusi. B 3agaun MacTepcKoil BXouiIa He TOIBKO pecTaBpanus
MaMSTHUKOB apXUTEKTYPbI, HO UX BBISBICHNE U HCCIIEAOBAaHUE HA TEPPUTOPUH OOJIACTH.
1950-1960-e 2e. — camvlii 3Hauumenvusili nepuod 6 ucmopuu pecmaspayuu. OH
XapaKTepU3yeTcsl BKIIOUCHHEM B ee c(epy KpPYIHBIX apXUTEKTYPHBIX OOBEKTOB, KaK
[IPaBUJIO, COIO3HOTO 3HaueHwus, T. €. oTHocsmuxcs kK XVI-XVII BB. PykoBonurenem
Mactepckoit B 1951-1965 rr. 6bu1 C. JI. AradoHoB. [1aBHOMU 3amaueil pecTaBpaTopoB
OBUIO BOCCTAHOBJICHHME IE€PBOHAYAIBLHOTO OOJIMKAa IMOCTpoeK. PecraBpammst kpemuis
KaK CaMoro JIPEBHETO apXUTEKTYpHOTrO NaMsTHHUKA, CAMOTO BHIHOTO, OIPEIEIISIONIETO
[IaHOpPaMy HMCTOPHYECKOTO IIEHTpPA, BKIIOYAia OOJBIIONW KOMIUIEKC ApXHTEKTYPHBIX
N TEXHWYECKMX 337a4 W 3aHsIa IPUOPUTETHOE IIOJIOKEHHe. B oCHOBHOM
pecTaBpanoHHbIe paboThl ObLIN 3aBepiieHbl K 1969 ., XoTs oTnenbHbIE (parMeHTh
KpemJIsi 1O HaCTOSILIEro BpeMeHH TpeOyroT pecrtaBpanuu. B 60-e IT. mpomuioro Beka
I'PaHHIBl PECTaBpaIllK PACIIUPSIOTCS, B HEe BXOAAT HauOojee IEeHHbIC KYyIbTOBBIE U
rpaxmanckue moctpoiiku Hmxaero HoBropoma u obmacTu: ApXaHTeNbCKHA cOO0p
(1961-1962); PoxxnectBeHckas 1epkoBb (1960-1964, apx. B. f. Yamun); YcneHckas
nepkoBb Ha MbpuHckol Tope (1965-1967, apx. C. JI. Aradonos, E. A. Okumies); nanarst
[Tymmnukosa (apx. B. 5. Yamun, B. U. [Tumenos); nanarsr Onucosa u Yarsiruna (1961,
apx. E. A. Oxumes), a Taxoke Hukonbckas (1965, apx. E. A. Oxumes) nu Cnacckas
uepksu (1962, apx. B. B. Openbckuii) B bamaxue u raBHBINH JoM ycaab0sl [TyIKimHBIX
B bopmom Bonmuae (1958-1962, apx. U. b. [Toramos).

B osTOT mepwox Hawamoch WCCIEJOBAaHWE M PECTaBpalMs MOHACTBIPCKUX
koMmImiekcoB: brmaroemenckoro (1960-1980, apx. B. 5. Yamwn, JI. U. [lumenoB) u
Maxkapsesckoro (1961-1980, apx. E. A. Oxumes) monacteipeid. IIpu 3Tom B paborax
0 YKPEIUICHUI0 KOHCTpyKnmi brarosemenckoro cobopa B 1980 r. ydacTBoBaim
MOCKOBCKHE PECTaBPaTOPbl M HHKEHEPHI.

BaxHbIM COOBITHEM CTajla OpraHU3aLUs My3es JepeBsIHHOTO 3014ecTBa (1968—1970),
IIOCKOJIBKY B c(hepy pecraBpanuy ObIIM BKIIIOUCHBI CEIbCKHUE JIEPEBSIHHBIC TOCTPOUKH
(u30BI, XO3AWCTBEHHBIE CTPOEHUS, IIepKBM). [JaBHAas poilb B MX pecTaBpalyu
npuHaiexana apx. [O. I. CamoiinoBy. My3ell mpoeKkTHpOBaiCsi KaK KOMIUIEKC U3
HECKOJIBKHX JIEPEBEHb M PACCMATPUBAJICA KaK METOJ CIIACCHMS M OXpaHbl NaMSITHUKOB
HapOJHOTo 30/149ecTBa. B ocHOBE My3esl OBl 3aJI0KEH MOKa3 MOCTPOEK M3 Pa3sHbIX 30H
00JIaCTH € X XapaKTEPHBIMU apXUTEKTYPHBIMU 0COOCHHOCTIMH [4].

1970-1980-e 2e. — emopoti sman 6 pecmagpayuu, KOTOPbIA XapaKTEPHU3yeTCs
yBeimueHueM 00bekToB, oTHOcammxcs kK XVIII-XIX BB., u 3aBepuieHUEM
OCHOBHBIX  pECTaBPAalMOHHBIX  paboOT HAa  TpexX  BEAYIIUX  MOHACTBIPSX:
MaxkapbeBckoM, braroemenckom u [lewepckoM. B MakapbeBckOM MOHACTBIpE OBLIH
OTpECTaBPUPOBAHBL: CTEHBI ¢ OaIHsAMU U KenbH (apx. E. A. Okumes), Tpounrkuii codop,
Muxalino-ApxaHrenbckasi LEpKOBb, YCHEHCKas Tpare3Has LIEpKOBb C KOJIOKOIbHEH
(apx. B. A. [llupokos, A. 1. Kypnus); B biraroBeneHckoM MoHacThIpe — braropemeHckuit
cobop, YcreHckas nepkoBb u kopryc kenuit (apx. JI. M. [lumenos, B. A. Illupokos);
B [Teuepckom mMoHacTeipe — nepkoBb EBpumus Cysmansckoro (apx. B. A. Illupokos),
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Bosuecenckuit cobop (apx. JI. WM. [Tumenos, B. A. [llupokoB), kenbu u OONEHUIHAS
nepkoBb (apx. B. . Hamun).

B »T0 Bpems 3aBepuieHa pectaBpanys (acajoB U BOCCTAHOBICHO ISITHIIATPOBOE
3aBepIICHIE Ha OJJHOM W3 KpymHeimmx B Poccnn Anexcanapo-Hesckom cobope (1881),
KOTOPBIH UTpaeT MEepPBOCTENEHHYIO poib B (hopMHpOBaHUM IpocTpaHcTBa CTpEnku y
cimsiaust Oxu u Bonru (1984-1991, apx. O. E. Cynnuesa, 1. C. Aradonosa).

K nanbonee BaKHBIM OTPECTABPHUPOBAHHBIM OOBEKTAM CIIEIyeT OTHECTH LIEPKOBb
Borosernenns (1811) Hukonsckoro moHacTsIps B Ap3amace (1987, apx. B. M. Karopos),
apxuTekTypHbii aHcaMOnb 1epkBeit XVIII B. B c. Huxomo-IToroct T'oponerkoro p-aa
(1987-1990, apx. O. E. Cynnuesa), Tpournkyro nepkosb (1784) B bamaxue (1988—1992,
apx. O. E. Cynanesa). OcoOblii HHTEpeC BBI3BIBAET BOCCTAHOBICHHE HECOXPAHUBIINXCS
IepeBstHHBIX mocTpoek XIX B. ycaneOHOTO KOMIUTIeKca B boaiHe: T0ICcKoi 1 KOHIOITHI
(1983-1987, apx. B. M. Karopog), 6anu (apx. E. JI. Kapma3una).

C 1990-x ee. Hauanca HoOGuIL 2man 6 pecmaspayuu, KOTOPbIA XapaKTepU3yeTcst
B cBs3u ¢ pacnagoM CCCP pe3kuM cokpaiieHneM OOKETHOTO (MHAHCUPOBAHUS H
JeIIeHTpaIi3ale pecTaBpalliOHHOTO ITPOSKTUPOBAHUS. bbla 3aKpbITa €JMHCTBEHHAS
B IOpOJie pecTaBpalMOHHAs MacTepcKas, U 00pa3oBaJiCsl PsJl HEOOJIbIINX MPOEKTHBIX
MacTepCKHUX U CTPOMTENBHBIX OpraHU3alMi, MONYYMBIIMX PECTaBPALUOHHYIO
muuensuto, B yactHocTH 3A0 TUK «Crapsiii Huxxnuih Hosropoa», HUIT «9tHOCY,
AB «3Otr01», OO0 HHIIL] «IIpaktuka», MII «IIpoexrpecraBpanus» u ap. C cepeAuHbI
1990-x rr. M3MEHWIaCh U CTPYKTypa OIOIKETHOTO (PMHAHCHUPOBAHMUS, KOTOPOE CTAIIO
HaNpaBJIATHCS HE HAa NPOEKTHBIE paboOTHI, a HA IPOTHBOABAPUIHBIC, PEMOHTHBIC H
KOHCepBarroHHbIe. OCOOCHHOCTHIO ATOTO ATala CTajla TAKKe Iepenada mepkBed B 1995 T
Hwmxeroposckoil enapxuy B KauecTBE MAMSATHHKOB apXHUTEKTYpBI, BCIEICTBHE 3TOTO
CHEKTp PECTaBpallMOHHBIX Pa0OT 3HAYMTENIBLHO pacmmpuics. B oGmacts pecraBpanun
rnomnajny nocTpoiiku yxe e ctoiabko XVII B., ckonpko XIX B. nepuona kinaccuiusma, a
MPEUMYLIECTBEHHO — SKIEKTUKY BTOpoil monoBuHbl XIX — Hauana XX BB. Opranusanus
HOBBIX ITPUXO/I0B ¥ IIPOBEJICHNE CITY>KO BBI3BAJIH ITOTPEOHOCTD B OOIIMPHBIX PEMOHTHBIX
u pecraBpannoHHBIX padortax. K 2002 r. Ha TeppuTopum obiactu IeicTBOBaio 9
MoHacTeipeit u 400 mpuxonoB. OQHAKO NPUCTIOCOONICHHE PA3PYIICHHBIX MM CHIIBHO
NIEPECTPOCHHBIX 3/IaHUH EPKBEH NMPU HEI0CTATKE CPEACTB (PMHAHCHPOBAHUS IIPHBEIIO
K YaCTHYHOW pecTaBpalliy, a B OCHOBHOM K CTHXHHHBIM PEMOHTaM U PEKOHCTPYKILHUSIM.
[Ipuxonel camMu CTamu BBICTYNATh 3aKa3dyMKaMM, a 3TO IPHUBEIO K YMEHBIICHHIO
HCCIIEIOBATEIbCKUX W apXUBHBIX PAa0OT, MH)KEHEPHBIX OOCIIENOBaHMH, a TaKXKe K
c1ab0My KOHTPOJIIO 32 CTPOUTEIBHBIME paboTamMu.

@dparmeHTapHas pecraBpanyus IpOsSBHUIACH IIIABHBIM 00pa3oM B BOCCTAHOBICHHHU
OTAETBHBIX YTPAYEHHBIX SJIEMEHTOB 3[aHMU: TJIaB, BEPXHUX SPYCOB KOJIOKOJICH,
mokpeiTuil. [TomoOHas pecraBpamms umena mecto B Hmkaem HoBropone, pailoHHBIX
LEHTpax M KpymHBIX cenax. K Hambornee XapakTepHBIM IpUMEpaM CIEAYyeT OTHECTH
rpymniy oObeKTOB, OTPECTaBPUPOBAHHBIX MO PyKoBoACTBOM apx. A. H. BacuibeBoii.
Tak, B nepkBu borosiBinenus B c¢. borosiBienne ObU1 BOCCTaHOBIICH UMb KOJOKOJIBHU
(1995); B Tpoumkoii nepkBu c¢. MeaseneBo CeMEHOBCKOTO paiioHa, HwukombCKoO
crapoobpsueckoi nepksu (1914) n nepksu Beex Csareix B CeMeHOBE — IMIaBbl, IPYCh
3BOHA KOJOKONBHHU ¢ mmaTpamu (1997). BoccTaHOBICHUE 3aBEpPIICHHIIA, KPBIIITH U BXOJIOB
OTpakeHo B mpoekre Hukonbckoi nepkBu BricokoBckoro KoBepHHHCKOTO MOHACTHIPS
(1999, apx. B. A. Kapaamkur, C. M. lllymmikus, B. H. Kotos) [5] (puc. 1).
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Puc. 1. Huxonbckas mepkoBb BricokoBckoro Monacteips. CeBepHbIit dacax, mmaH. [Ipoekr
pecTaBpanuu

BoccraHoBneHneM ImaB OrpaHMYMINCh M Ha HEKOTOPBIX ILepkBsiX B HinkHem
Hogropone: nepkoBb Beex CropOsmmx Pagocts, moctpoernHas B 1896 1. (1996, apx.
A. H. Bacunbesa, B. H. Kotos, B. A. Kapasamkun), nepkoss Uisu [Ipopoka — maMsaTHHK
apxutektypsl X VII B. (apx. A. I'. Yenbimes).

BaxxHBIM MOMEHTOM pecTaBpallUd CTajg0 BOCCTAHOBIEHHE HKOHOCTAacoB. B
MIePBYIO OYepeb K Takol paboTe cieqyeT OTHECTH pecTaBpalMio Pe3HOr0 HKOHOCTaca
Cracckoro kadenpanbHoro codopa 1847 1., KOTOpbIM ObLT 3aHOBO BOCCO3JaH IO
coxpanuBmmuMes gortorpadusim M. I1. /Imurpuesa. B Hacrosiiee BpeMsi TeM METOIOM
UJET BOCCTAaHOBIEHHE OTPOMHOTO IIECTUAPYCHOTO UKOHOCTAca, BO3BeeHHOro B 1881 .
o poekTy apx. P. M. Kuneseiina B Anexcanapo-Hesckom cobope.

KpymHBIM cOOBITHEM B pecTaBpaldd 3TOrO BPEMEHH CTaJ0 BOCCTAHOBIICHHE
ycageOHO# YcmeHcko# TepkBU B ¢. bombmoe bommuuo m KazaHckod TepkBU B
c. FOpuno. Ycemenckas nepkoBs (1791) Obbia BoccosmaHa B TMOMHOM oObeMe B 1999 T
k mpazgHoBanuio 200-ietHero robmiest A. C. [lymkuHa 1Mo TPOEKTY HMHCTHTYTa
«CnenmnpoekrpecraBpanus» (Mocksa). VHTepecHBIM NpPUMEpPOM BOCCTAHOBICHHUS
BBICTYTIACT JICPEBSHHAS KIIETCKasl IEPKOBb, TAKXKE MOCTPOEHHAsI HA TEPPUTOPHUH yCa (0B
[TymkunbIX, HAa MecTe yTpadeHHoro fepessHHoro Xxpama X VIII B. (apx. B. A. Kapasamkus,
B. H. Korog, B. M. Karopos). C o71HO# CTOPOHBI, 3TO «HOBOJIEI», HO C IPYTO# — MOCTpOHKa
LEPKBU HAa CTAPOM MECTE BCErJa CUMTATIACh IPOAOKEHUEM TPAIULUI, K TOMY K€ 3/1€Ch
OBLT COXpaHEH THII CTApOTro Xpama.

Kasanckas nepkoss B ¢. KOpuHO — e 1IMHCTBEHHBIN IPUMEP peCTaBpalluy TaMATHUKA
nepeBsiHHOTO 30/19ecTBa nepBoi Tpet XVII B. (apx. lO. I. Camoiinos, B. H. Kotos,
B.M.Karopos). I3meHeHns coruanbHO-9KOHOMHYE CKOTO ITOJIOKEH U B HallleM 001IIecTBE
koHIAa XX B. OTPULATENBHO OTPAa3sWIMCh Ha PECTaBpalliM JEPEBSHHBIX IMOCTPOEK.
OyHKIIMOHUPOBAHNE My3€sl apXUTEKTYpbI U ObITa HaponoB Huxeropoackoro [ToBomkbs
PE3KO YCIOXKHHIIOCH: MPHUBO3 KUIBIX JAOMOB, MX MOKYNKAa CTAJM HEBO3MOXHBIMH, a
MEPEHOC KyIbTOBBIX MOCTPOEK B CBSA3HM C OpPraHM3allMeld HOBBIX CEIbCKUX MPHUXOOB
ToXe cran npobiemarnyeH. KasaHckas mepkoBb kak penknii mamsTHuk XVII B. ¢
3JIEMEHTAaMH YHUKAJIBHOTO apXUTEKTYpHOTO JeKopa ObIT BOCCTAHOBJIEH B YCIOBHSX
CeJIbCKOW MECTHOCTH Ha IPEKHEM MECTe, Ha TEPPUTOPUH Kiaaouma [6].

Jns xonma 1990-x rr. crama XapakTepHON pecTaBpalus IIaBHBIX YIHMYHBIX
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(acanoB 31aHUH, OTHOCSIIMXCS K apXWUTEKType AKJIEKTHKH MM MOAepHy. B aTmx
3M@aHMAX TIPU TIEpexXo/ie B YaCTHYI0 COOCTBEHHOCTDH IPEIIOJIAraeTcsl NeperiaHupOBKa
B CBA3M C IPHUCIOCOOJICHWEM TIO[ TOPTOBO-JEJNOBYI0 (YHKLIUIO U CIIOXKHAS
PEKOHCTPYKIMSI C YYETOM 3HAYMTEIHHOTO YBEIMUYCHHMS IUIONazneil u oObema 31aHusl.
KocMmernueckass pecraBpanusi BBIIOJIHIETCS TPH YCIOBHHM IOJHOTO YHHUYTOKCHHS
CTaporo JICITHOTO JEeKOpa M BOCCTAHOBICHHM €ro B BHJIE THIICOBBIX CIICNIKOB HWIIN
JIpYTUX JIETKHX CHHTETHYECKMX MarepuainoB. [Ipumepamm mnomoOHOIN pecTaBpanyuu
MOTYT CITy’HTb (hacajbl MHOTOYHCICHHBIX JIOMOB 110 bonbmmoit ITokposckoii ymuie.
Haunbonee kauecTBeHHOE BOCCTaHOBICHUE (dacagoB oTMeUYeHO Ha 3maHusax Ne 6, 8, 10,
19, 42, 52. 3amena craporo MaTepuana — KaMHSI-U3BECTHSIKA — B KapHHU3€ Ha JETKUH,
xopomuo GopMYIONIUICS U OCTATOYHO NPOYHBIH MaTepral Ha OCHOBE CHHTETHYECKUX
ITOJIMMEPOB BIIEPBbIE ObLIIAa MCTIOJIB30BaHA IIPU pecTaBpanuu gacaa qoma Ne 6, ObIBIIIETO
noma kynua Kocrpommua (1994, apx. B. A. Kapapamkun). 310 31aHue MHTEpECHO
eme u TeM, 4To (acary OblI BO3BpAIIEH NEPBOHAYAIBHBIN KIACCHIMCTHUCCKUI 00INK
kxoHna X VIII B. 1 BOCCTaHOBIIEHBI HE TOJIBKO MEJIKAsl MIACTHKA, HO U MOHYMEHTAJIbHBII
MOPTHK. TIIaTENBHOCTBI0O W TOYHOCTBIO HCIOMHEHHS B PECTaBpalud JIeKopa
OTIINYAIOTCsl 0AHKOBCKOE 3/1aHHUE, TOCTPOECHHOE B CTHIIE MOAEPH Hadasia XX B., HA YTy
PoxxnecTBeHckol ynuisl U omand Mapkuaa (1997, apx. B. A. [llupokoB) u 3qaHue
Ka3uHO «PyccKuif IeBy», IepBOHAYAIEHO IIOCTPOCHHOE ISl TOPOJICKOM Oupku B 1896 1.
Ha Hmxkue-Bomxkckoit HabepexHOit (1998, apx. A. A. IIpo3aposckas). EquHCTBEHHBIM
MIPUMEPOM BOCCTAHOBICHHS (hacaja ¢ y4eToOM IIOJIHOTO CHOCA JIOMa M BOCCO3JaHHSA
BCEro JICITHOTO JIEKOpa Ha OCHOBE TIIATEIbHO IPOBEJCHHBIX OOMEpPOB BBICTYIACT
oducuoe 3nanue Ha b. [Teuepckoit ynuie, 5 (2000, apx. A. H. Bacunbesa).

CBoeoOpa3Hasi TOMBITKA BOCCO3MAHUS paspymeHHoN Tpowurkoi mepksu (1835)
OpUTa TpennpuHATa B p. 1. BapHaBuuo [7]. LlepkoBp mpenmonaraioch BOCCTAaHOBHTH
Ha TIPEeKHEM HCTOPUYECKOM MECTe C COXpaHEHHEeM OOMMX rabapuTHBIX Pa3MEpoB H
APXUTEKTYPHOTO JIEKOPa, HO ¢ 3aMEHOW KaMEHHBIX KOHCTPYKITU Ha nepeBsHHbBIE (1998,
apx. C. M. llymunkun, 3. JI. Tereposckuii) (puc. 2).

2

I

]
i

Puc. 2. Tpounkas uepkoBs B p. 1. Baprasuno. @acan, man. [Ipoekt pecraBpanun

[Mocnennuii aTann OTME4YeH W KPyHMHBIMH IPUMEpPaMH HOJTHOIEHHONW KOMITJIEKCHOM
pecraBpanuu. PecraBpanms ocoOusika A. ConmnHa B MeJIbHUYHOM Hepeylke,
NIEPEeAaHHOM B YacTHYI0 COOCTBEHHOCTb, BKIIIOUMIJIA HE TOJBKO (hacajbl JIoMa, HO €ro

110 Tpusonscckuii nayunwiil sxcypran, 2019, Ne 3



Teopus u ucmopus apxumexniypbl, o
pecmaspayus u peKoHCMPYKYus UCHOPUKO-APXUMEKMYPHO20 HACLeOUs] L 4

HMHTEPBEPHI, & TAKXKe OTJeNIbHBbIE X03siicTBeHHbIe nocTpoiiku (2000, HUIT «29tHOCY).
[MomoOHas pectaBpanus Obuta poseneHa B 2001 1. Ha 3maHUHM 00IACTHONW OMOTHOTEKH
uM. B. U. Jlenmna. KomrmekcHBpI moaxon OBUI OTMEUYECH IPH PEKOHCTPYKIIHH
CTaporo 3IaHus TeaTpa Komeawn (3maHue ObiBmiero Bomro-Kamckoro Oanka, 1896)
1oj, SAMOHCKUH KynbTypHbId 1ienTp (2002, HUIT «9tHOC»). 3nannio Ol BO3BpAlIEH
NIePBOHAYAIBHBIN apXUTEKTYPHBINH 00JINK, Oarogapst pa3oopke ClieHHYecKOl KOpOOKH,
3HAUNTENLHO MCKaXaBIIeH ero Buj B 3acTpoiike PojkaecTBeHCKoi ynuiel. PecraBpanns
HWHTEpbepa maccaka B JOXOZHOM noMme biamHoBBIX Ha ymuie PoxmectBenckoit (1878)
C MPHUCIIOCOOJICHNEM U COXPAaHCHHEM KOHCTPYKLHUH CTEKJISHHON KpBIIIM — Hauboiee
3HAUMMBIH IPUMEp pecTaBpalliy HHTEpbepa olmecTBeHHOTo 30anus (puc. 3). MHTepec
MpencTaBisieT u pectaBpanus [epdoBoro 3ama [maBHOTO sipMapownoro moma (1996,
apx. E. U. I'eaxuna, B. H. Urnatses, B. M. [1y3aHoB).

Puc. 3. banroBCKHi maccax. Pa3pes mo neHrpansHOMy 3aimy. Oomep. [lonepeunsriii pa3pes, miiaH.
[Tpoext pectaBpannu

Ha py06exxe XX-XXI BB. pecTaBpaniioHHBIE PabOTHI BEIHCH BO MHOTHX TOpOIax
obmactu: Ap3amace, [Tanose, ['opoane, Betiryre, Ho Hanbosee 3HaUNTEIbHBIE 00BEKTHI
pecraBpanuu pacnoioxkensl B Hikaem Hosropone — Brnagmmupckas mepkoBb (1909)
B I'opneeske (mpoekr 1999, apx. C. M. llymunkun, B. H. Koros, B. M. Karopos,
B. A. Kapasamkun), nepkoBs Tpex Csarurenein (HUII «3THOC») N1 B MOHACTBIPCKUX
KOMIUIEKCaX, CBsi3aHHbIX ¢ uMmeHeM Cepaduma Caposckoro u 100-metnem ero
kaHoHn3arwmy, B CapoBckoM MoHacThIpe U Cepadumo-/luBeeBckoM MoHacCTHIpe B ¢. [luBeese.

Takum oOpa3oM, IS pecTaBpalli BTOpOH TOJIOBHHBEI XX B. XapaKTepHO
pa3HooOpa3ue NPUEeMOB 1 ITOJIX0J0B, IIPEKIE BCETO, TOCTPOEK KYIHTOBOTO Ha3HAUCHHSL:
OT pecraBpanuu (GparMeHToB (acagoB 0 BOCCO3AaHUS IOJHOTO 00beMa OOBEKTOB.
Baxnoe wMecTo 3aHsua pecTraBpalMsl HMHTEPbEPOB 3[JaHHWH, TaK KaK BOIPOCH
IIPACIIOCOOIEHUS CTAIIN HanboJiee 3HaYMMbIMHU. MIcTOpHS HUKETOPOICKOH pecTaBpalu,
BKJTIOUAIOIIAsl TPU 3Tara, MPoXo/uiia B 00IeM pyciie pa3BUTHs pecTaBpanuu B Poccun
W OXBaTHWJia OOMIMPHBEIA KOMIUIEKC 00BekToB oT Hmxeroponckoro kpemust XVI B.
10 maMATHUKOB apxuTeKTypbl XVII — Havama XX BB. B 3TOT npoMexyTok BpeMeHU
CJIO’KMJIACh HMXKETOPOJICKast PeCTaBpallMOHHAs [IKOJIAa, OCHOBY KOTOPOH NEepBOHAYAILHO
COCTaBMJIM aPXUTEKTOPBI-PECTaBPATOPHI TOCYIapPCTBEHHOW HAYYHO-IIPONU3BOCTBEHHON
pecTaBpallMOHHONW MacTEepPCKOM.
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JIBOMHOE KOJINPOBAHUE B APXUTEKTYPE IOCTMOJEPHU3MA

OI'BOY BO «Hmxeropoackuii rocyapCcTBeHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN YHHBEPCUTET
Poccus, 603950, r. H. Hosroponm, ym. WineuHckas, na. 65. Tem.: (831) 430-17-83;
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Kniouegvie cnosa: cTuiab, TOCTMOACPHHU3M, apXUTEKTYpPa, TBOHHOE KOAUPOBAHHE, CEMUOJIOTHSL.

Paccmampusaemcs eenesuc u SKCIyamayus mepmuHa «080UHOE KOOUPOBAHUE)» 6 Meopuu
apxumexkmypol HOCMMOoOepHusMd. JlanHoe noHsmue u3yyaemcs Hd OCHOBAHUU OUCKYPCd,
66edeHno020 Yapnvzom [cenicom, Komopwii nposseisiem cebsi 6 opme 08yadpecHoCmu,
ROUCEMUU, CYWECMEOBAHUU APXUMEKMYPHO20 NPOU3BEOCHUS 8 CUMYayul MHOL08APUAHMHOU
uHmepnpemayuul, KOMMYHUKAYUU U cemu cessell ¢ npoutivim. IIposichenue OanHou Kame2opuu
N03605eMm NPOACHUMb 0OHY U3 OCHOBHBIX UOEON02eM UZVUAEMO20 CIMUTIA.

Oco0blit MHTEpEC ISl TEOPUN APXUTEKTYpPHhl HOBEWIIETO BPEMEHHU IPEICTaBISIET
HCCIIEJOBAHNE KOHLEMIUI TAKOTO CIOXHOIO MOJUCTUIMCTHYECKOTO SIBIEHHS, KaKHM
SIBIIIETCS MOCTMOZIEPHU3M, €Il[€ HE COLIEIINNA CO CLIEHbl apXUTEKTYPHOU MPAKTUKU U B
nepssle gecatumerus XXI Bexka. HenzyueHHbIMU OCTAIOTCS MHOTOUHMCIEHHBIE MTOHITHS
U TEPMHHBI, aKTHBHO OKCIUTyaTHpyeMble aBTOPAMH 3TOr0 Mepuoaa, 0e3 JIOIHKHOTO
MPOSICHEHUS! UX INPOUCXOXKJICHHUS U HUCHONb30BaHMs. Be3ycloBHO, BaKHOW cIemyeT
MIPU3HATH 3a71a4y 110 (POPMHUPOBAHHIO CIIOBAPS MOJOOHOH TEPMUHOJIIOTHH, B TOM YHUCIIE U
TIOMYJISIPHOTO U IIIMPOKO MPUMEHUMOT0 TEPMHUHA «ABOWHOE KogupoBanue» (double coding).

B apXxuTekTypHOW TeOopuH CHUTyalus IMOJHMCeMHUH (MHOTO3HAYHOCTH) Hauboiee
N3BECTHA KaK TPUHIONN «IBOHHOTO KOJUPOBAHWS», BBEICHHBIH aMEPHUKAHCKUM
apxuTekropoM u TeopeTukoM Yapnb3zom JlxeHkcoM B 1978 I.. «apxuTekTypa
MOCTMOZIEpPHA OJHOBPEMEHHO U3BSCHAETCS MO KpaliHe Mepe Ha JBYX YPOBHSX: C OJHOM
CTOPOHBI, OHa O0paImaeTcss K apXUTEeKTOpaM U K 3aWHTEPECOBAHHOMY MEHBIINHCTBY,
KOTOpOE BOJHYIOT cIleI(HUYecKre apXUTEKTypHbIE 3HAUCHHS, C APYro — K ImyOinKe
BOOOIIE MJIM K MECTHBIM >KHTEJSIM, KOTOPBIX 3a00TSAT JApPYrHe BONPOCHI, CBS3aHHBIC
¢ koM(pOpTOM, TPATUIMSMH CTPOUTEIHCTBA W oOpa3zoM xu3HU» [l, c. 6]. B artom
MOJAXOJE MPOCMAaTPHUBAETCA NPOTUBOCTOSHUE IOAXOJAaM MOJEPHHM3Ma, IOJIAraBIIEro
BCEX JIIOZIEH OJMHAKOBBIMH B X MOTPEOHOCTSX, M HAXOXKIACHUS PAa3HOOOpa3us B TOM,
KTO SIBJISICTCS TIOJIb30BATEIEM apXHUTEKTYPHOTO MPOAYKTa, YATATEIEM apXUTEKTYPHOTO
TEKCTa. 3/1ech OYEBUIHO KaK BUJICHUE «Pa3HO00pas3us», TaK M BUIEHUE HEOOXOMMOCTH
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«KOMMYHHUKAIIII» WIH «JHanora». JTa Ha IepBbIi B3I IPOCTasi KOHLIEHIHS TpedyeT
0oOHapy»XeHUsI CBOMX KOPHEH U CyTH.

W3onupoBaHHOE aBaHTapIHOE IPOM3BEACHHE, HE TpeOylolnee NPOYTCHUS H
pacmmpoBKH, MOIJIO NPETEHJIOBAaTh HA OTJAEJIEHHE OT YHTATelsl WM 3pUTENs.
Tak, Yapnb3 [lxenkc B cBoeil cratbe «CeMHUOJIOTHS B apXUTEKTYpe» YIOMHUHAET
CJIOBa INBEJICKOIO apXHUTEKTOpa, nupekropa bayxaysa Xanneca Meiiepa, «CIHIIKOM
YCTaBIIETO OT CO3JaHMs 3AaHUH BOKPYTr MeTadop npomnuioro»: «Hama Jlura Hamwii
HUYEro He CHMBOJIM3UPYET» — 3asBWIJI OH B OTHOUICHNH 31aHus Jluru Hammii B JKenese
(1929-1936 rr.) [2]. B mocTMomepHU3ME TO3HIHS IMPOTHUBOIIONOKHA, M €€ MOXHO
H3JI0KUTH Yepe3 TOUKY 3pEHHsI UTANbIHCKOTO (rtocopa YmMOepro Jko: «S He u3 uncia
COUYMHUTENCH, TOPAO 3asBIISIONINX, YTO MUIIYT OHMU TOJIBKO st ceOs. ExnHcTBeHHOE,
YTO MHCATEIH MUIITYT ISl ce0sl — ATO CITUCKH TTOKYIIOK; C HUMH CBEPSIIOTCSI B MarasuHe,
a T03Xe BHIOPACHIBAIOT 3a HEHAJOOHOCTHIO. Bce mpodee, 4TO mMUIIETCs, BKIIOYAs
CIHMCKHM CIaBa€MOr0 B IpadedHylo Oelbs, aJpecoBaHO KOoMy-TO apyromy. OHO He
MOHOJIOT, OHO — auainor» [3, c¢. 29]. Bonpoc pa3noo6pasus y Y. Dko OIM30K K TOMY,
Kak oH m3yarancs y Y. JKeHkca, Tak OH TOBOPUT O JABOHHOM KOAMPOBAaHMM Kak 00
OJTHOBPEMEHHOM HCHOJIb30BAHUH «HHTEPTEKCTYyaJIbHON HMPOHUM», TO €CTh HaIUYUs
B TEKCTE CCHUIOK HA MPOYME TEKCThl M «CKPBITOTO METAHApPAaTHBHOTO OOpAIICHHUS,
TO €CTh HAJIMYMS TEKCTa, B KOTOPOM aBTOP HAMPSIMYIO FOBOPUT ¢ yuTarenem. CMmbICa
9TOTrO AEUCTBUS, 110 €r0 MHEHHUIO, B TOM, YTO «HCIIONb3YSl B IPOMU3BEJCHUU TEXHUKY
JIBOWHOTO KOAMPOBAHMUS, aBTOP TEM CAMBIM BCTYIIAeT B HEKUII HEOOBSIBICHHBII CTOBOD
C MCKYIICHHBIM YHTAaTelleM, TOTJa KaK MaccoBas ayIWUTOpHs, HE YJIOBUB JIbBUHYIO
JIOJTIO TPUCYTCTBYIOIIUX B TEKCTE KYyJIbTYPHBIX AJUIIO3MH, YYBCTBYET, YTO BaXKHAS
4acTh MPOM3BEJCHHS «IIPOILLIA CTOPOHOM». S, 0OHAKO, CUMTAIO, YTO NpPEAHA3HAUYCHHE
JUTEPATYPhI HE TOIBKO B TOM, YTOOBI Pa3BlIeKaTh M IIOMOTaTh pacciaaduTbes. OHa Takxke
JIOJDKHA BOOAYIIEBJISAT W IPOBOLMPOBATH HA NOBTOPHOE MJIM Jake MHOTOKPAaTHOE
MPOYTEHHE OJTHOTO M TOTO K€ TEKCTA, YTOOKI JIydIlle TOHATE eroy» [3, ¢. 31]. DTu cimoBa
CHpaBEUIMBBI U /ISl apXUTEKTYphl IocTMOiepHH3Ma. Hanbomnee ciiokHON cTaHOBHTCS
CUTyalusl WCHONb30BaHHUA J[PKEHKCOM ClloBa «JBOWHOE», YTO CTAaBUT HAc Iepen
BO3MOXXHOCTBIO OHNIMOOYHOTO NMOHMMaHMs TepMuHa. [Ipobiiema «IByaIpecHOCTH», Ha
TIEPBBIM B3IV, OTCHUIAET K JICJICHUIO HAa «BBICOKYIO» M «HHU3KYIO» KYJIBTYypYy Kak Ha
TIOJIIOCHBIE SIBJICHUS, YTO €CTECTBEHHO OIIMOOYHO IPH TAKOM JIHMHEHHOM noaxozae. OH
XapaKTepeH AJisi MOAepHa', B KOTOPOM IOJOOHBIE ONITO3ULUH eIlle ObUIH aKTyalbHBIMH.

B noctmonepHe ke, e IpOUCXOANIIO Pa3MBITHE M YCTPaHEHUE TTOJOOHBIX TPAHHUI] CO
BpPEMEH aMepUKaHCKOT0 JInTeparypHoro kputuka JI. @uepa, n JOMHHHUpOBaa yCTaHOBKA
Ha IUTIOPAJIN3M, ClIelyeT TOBOPUTH HE O OMHAPHO-OMIIO3UIIMOHHBIX KaTeropHsiX, a, CKopee,
0 KoJax B MOHMMaHHM (paniy3ckoro ¢uinocodpa P. bapra xak coueTaHMM HECKOIBKUX
ACCOIMATUBHBIX IT0JIEH, KOTOPBIE TOHMMAFOTCSI IM KaK «OIPEEIICHHBIC TUIIBI YKe BUAESHHOTO,
y’Ke YMUTaHHOTO», KOJI KaK «KOHKpeTHas (opMa 3TOTro «yke», KOHCTUTYHPYIOIIETrO BCSKOE
nuceMo» [4, c. 456]. «Kox KOMMYHHMKALUW» — 3TO «KOJ aJlpecalun», 3TO «OTIpPaBHbIE
TOYKH YK€ UYHUTAHHOTO», «TPAMIUIMHBI MHTEpTEKCTyalbHOCTHY. OH mHmeTr o0 3ToM
TaK: «HEOOXOJMMOE CBOWCTBO ... TEKCTa COCTOMT B TOM, YTO OH OOpekaeT Hac Ha
Hepa3peImnMblii BEIOOp Mexay kogaMu. UbuM mMeHeM OyaeM Mbl 00OCHOBBIBATH HAII
BbIOOp? MMenem aBropa? Ho pacckas mpeacTaBiseT HaM TOJBKO ITOBECTBOBATEIs,
peueBoro cyObeKTa, 3anepToro B cBoeil peun. FIMeHeM TOro Wiim MHOTO THIAa KPUTHKHU?
Ho Bce oHM ocriopuMBbl, TOJYNHEHBI YHOCSIIEMY MX ITOTOKY VMcTopun (3T0 HE 3HAUWT,
YTO OHM OECHOJIE3HBI; KKAbIH M3 HHUX Yy4acTBYeT B 0OIIeM 00beMe TeKCTa, HO JIMIIb

TlonsiTHe «MOAEPH» B IaHHOM CTAaThe YKBUBAICHTHO MOJACPHU3MY B aPXUTEKTYpE, a HE CTHJIIO ap HyBO,
CeLeCCUOH U T. .
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Ha IIpaBax OJHOro rojoca). Hepaspemmmocts — 3T0 He cinaboCTh, a CTPYKTypHOE
YCIIOBHE ITOBECTBOBAHMS: BHICKA3bIBAHHE HE MOXKET OBITH JIETEPMUHHPOBAHO OJHUM
TOJIOCOM, OJHUM CMBICIIOM — B BBICKAa3bIBAHMM IPUCYTCTBYIOT MHOTHE KOJbI, MHOTHE
roJioca, U HU OIHOMY M3 HMX HE OTJaHO npeanoutreHue» [4, c. 462].

ToBopst 0 «HEpa3pemMMOCTH», BO3HHMKAIONIEH W3-32 «MHOTOCMBICIUS), MBI
00s13aHBl  OOpaTUTBCS K IIOMCKY OCHOB Takoro oOpas3a MBIIUICHHS B INPHHLUIIE.
CoObITnsl B apXUTEKType KoHIa XX BeKa IPHUBEIH K HEOOXOIMMOCTH (POPMUPOBAHMUS
APXUTEKTYPHOH OJK3EreTHKH KaK HalpaBJIeHUs B €€ TEOPHUH, OPHEHTHPOBAHHOU
Ha HcCIeJOBaHHE ee OObEKTOB, MMEIOIMX B cebe MHOTOCMBICICHHBIC 3HAKH, U
HalpaBJICHHON Ha WX MCTOJKOBAHWE, ITOMCK HAaMEKOB, AJIIO3UI, OTCBHIIOK, CKPBITHIX
cMbIciioB. OCOOCHHO aKTyaJbHBIM JIaHHOE HalpaBleHHE B HAayYHOH AEATEIbHOCTH
CTaHOBUTCSI B KOHTEKCTE NPEOIOJICHUS! KyJIbTYPHBIX JUCTAHIMH MEXIY YNTaTeIsIMU
APXUTEKTYPHBIX TEKCTOB, MPEOBIBAIOIINX B APYTOM BPEMEHH, COCTOSIHUH, Napagurme,
JUIS TUKBUAIMH PACCTOSHUH, MPEIsSTCTBYIOMNX TOHNMaHHIO. Teopust apXUTEKTyphbl,
0e3yCII0BHO, CKIIabIBACTCSI M3 CYMMBI HHTEPIPETalni, KaXJast U3 KOTOPBIX Oazupyercs
Ha 3aMMCTBOBAaHMM M3 YK€ HAJIMYECTBYIOIIUX CIIOCOOOB NOHUMaHUS — MeTadop,
aHAJIOTUH, cpaBHEeHUH U T. 1. [y cyObexTa, MpuHaUIeKAIIero K ApyroMy KOHTEKCTY,
aKT MMOHUMAaHHMS CBOJUTCS K HEOOXOAMMOCTH a0CTparmpoBaHMs OT HAJIMYECTBYIOLIEH
CUTYyalllHu, BBIXOJA 32 €€ IIpeJesIbl, IPEOAOJICHHUs pa3pbiBa, NEpeHOca, BXKUBAHUS B
JIPYTYIO Cpelly, COITOCTABIICHNE U CBSI3bIBAHHE €€ C TOM, N3 KOTOPOH IPOUCXOANT CYOBEKT.
[TocTMOEpHI3M, OTIPEICISIIONINH YeIOBeKa HOBOH SII0XH KaK CyIIECTBO HCTOPUIECKOE,
IpeiiaraeT BHJCTh €ro OBbITHE KaK YTCHHWE M IIOHMMAaHHWE TEKCTOB IPOILIOro,
MPUMEHUMBIX JUISI HAllMCaHUsl TEKCTa HacTosmero. CHMBOJIMYECKHH SI3BIK IIyOOKO
YBSI3BIBACTCSl C OTHM IIpolieccoM. VHTeprnperanuss B NOCTMOAEPHHU3ME CTAaHOBUTCS
JVKBUIALUEH PACCTOSHUS MEXAY MHTEPIPETaTOPOM M TEKCTaMU MPOILIOTO C LENbI0
0oOpeTeHHst CMBICIIA B HUX U Yepe3 MOHMMaHNE KMHOT0» BBICTPaMBaHUS TOHUMAHHMS ceOsl.

Tak ® apxXuTeKTypa IOCTMOJAEPHHU3MA, BCTYNIHB B CPAXKEHHE C BaKyyMOM,
00pa3oBaBIINMCS TIOCIIE KPYLICHUSI MOAIEPHA B CEPEIMHE MPOIIIOro Beka, odpamaercs
K CHUMBOJIMYECKOMY SI3BIKYy C IEJIbI0 OOHAapyXKEHHUS CBOCH CYIIHOCTH ITOCPEACTBOM
oOpamieHns K «JApyroMmy» — ONBITY NPOUUIBIX 310X. ONupasch Ha 3TOT OIIBIT,
HMHTEPIPETHPYS, BOCIIPOU3BO/Sl €r0 B CHMBOJIAX HOBBIX 3/1aHUM, OHa HAXOIUT HOBBIC
CMBICIIBI, TPOSICHAIONINE €€ CTaTyC, CaMOOIIpeieieHue, rpaHunbl U (opmbl. B kauecTse
WIIIOCTPAllMK 00bEKTa, TPeOyIOero IMOHNMaHMsI, MOXHO TIPUBECTH IpUMeEp My3es B
ryTrapre. M3BecTHbIN anmmiickuii apxurekrop Jxeiimc Ctupnunr, pazpaboraBimi
IIPOEKT MOACPHHU3ALNH U pacmupenns ['ocynapcTBenHol ranepen B ropoze Lltyrrapr B
Tepmanuu B 1974 1., B35I 32 OCHOBY HCTOPUYECKOE 3/IaHUE, KOTOPOE OBLIO ITOCTPOCHO B
1843 r. apxurexkropom ['orTio60oM ['eoprom ¢por bapTom B cTHIIE TO3THETO KIIACCUIIH3MA,
3areM 1orpeboBano pacmupeHus yxe B 1881 1., 9ro OBIIO CHETaHO APXUTEKTOPOM
AnsbepToM QoH bokcoMm, 3aTeM — peKoHCTpyKnud B 1958 r. mocie pa3pymieHHs BO
BpeMs Bropoii MupoBoii BoitHbIl, U yxe nociae Crupimara B 2002 1. oOpeno HOBBIH
KOpITyC 32 aBTOPCTBOM IBernapckux apxurekropoB B. u K. IlItait6. B 1974 r. crapsrii
U HOBBIE KopIiyca OBIIM COEIMHEHBl MEXIy €000l Ha3eMHBIMH W TOA3EMHBIMU
IepexofaMu, a KOMIUIEKC OblI c(hOpMHpPOBAaH 3a CYET COUYETAHUS HCTOPHUYECKOH M
COBpEeMEHHOW apxuTekTypbl. CTosuia 3ajadya BKIIOYCHHsS 3MaHUS B APXUTEKTYPHYIO
cpeny ucropudeckoro entpa Ll tyrrapra B riesioM, oTpearupoBaHie Ha CyIIeCTBYIOMINN
UCTOPUYECKHHA KOPIYC U PsiJl 3aHUH, HETIOCPEICTBEHHO NMPUMBIKAIONINX K KOMILICKCY.
HeoOxomuMocTh NPUMEHEHHs SKJIEKTHYECKHX METO/OB Oblla O4YeBHJHA, U HOBOE
COOpPY)KCHHE TIOJ[yYHJIO CBOE BOIUIOUICHWE KaK CHHTE3 MHOTOYMCIEHHBIX (opMm,
OTHOCSIIIMXCS K SI3BIKY PA3JIMYHbIX STI0X, B3aMMOJIOTIONHSIONINX U MOSICHSIONINX IPYT ApYyTa.
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AHcamOnp (GopMmupyeTcs MOCPEICTBOM TOTO, YTO B HOBOM 3/1aHUM IPUMEHEH
PSA KOJOB, JOIMYCKAIOINX MHOTOYMCIICHHBIE W Pa3HOOOpa3Hble MHTEpIpeTannu. Tak,
KpyIyas KaMEHHas POTOHJIa OTCchuIaeT Hac K (popmam CTOKroIbMCKON OOIIECTBEHHOM
6ubnuorexu B IlIBennu, 3a aBTOPCTBOM HIBEJICKOTrO apxuTekropa ['yHHapa AcruryHna
(1928), xoropas cama 1o cebe SBISCT THOPUA MEXAY (QYHKIHOHAIU3MOM H
kimaccunu3MoM. HapyxHble ¢acanpl, OTIENAHHBIE TPAaBEPTUHOM U II€CYAHUKOM,
OTCBIJIAIOT K JAPEBHEPHUMCKHM IIOCTPOIKaM, C OIHOW CTOPOHBI, SIBJISSCH CHMBOJIOM
HCTOPHHU TP B3IVIsIJIE M3BHE, HO cojepXkar B ce0¢ MMHUMAIUCTUYHBIN COBPEMEHHBIN
HHTEphEp BHYTPH. MOHYyMEHTaJIbHbIE KaMEHHBIC PaMIIbI-IAHAYChl B PUMCKOM CTHIIE
JIOTIONHSIIOTCSL SIPKUMH [BETHBIMHM TpyOaMmu, IeNIAloMMHU HaMeK Ha HanmoHanbHBIN
Hentp uckyccrba u Kynbrypbl uM. JIx. [Tomnuay B [Tapuxke. Poronna, HanmomuHaromas
PYMHBI, 3USFOIINE OKOHHBIE IIPOEMBI, TUTIOLLI, YBUBAIOLINH CTEHBI, AHTUYHBIE CTATYH — OTCBIJIKA
k Bwnie Anpuana B Tusonu (Mranus), Ho, ¢ Apyroii CTOPOHBI, OHU HE SBJISIOTCS YaCTHIO
9KCTO3UINH M MIPEJCTABISIOT OO0 MPOMEKYTOUHBIN JIEMEHT Ha IMyTH JABHKEHUS, HA
KOTOPOM HEJb3sl OCTAaHOBHUTHCS, BBIHY)KJasi 3pUTENsl JBUraThCs Jajblle, HaMeKas Ha
YHCTYIO0 JEeKOPATHBHOCTH TOTO 3JIEMEHTA, COAEPIKAIIEro B ceOe BIIOJHE MPAKTUYHBINA
1 QyHKIMOHAIBHBIN Tapax. PynHupoBanHas cTeHa, BeIxonsmas Ha Konpana-Anenaysp
HITpacce, Ha KOTOPYIO OPHEHTUPOBAH IIABHBIN (PPOHT (hacaa rajgepeu, IeMOHCTPUPYET
BHYTpPH ce0sl COBPEMEHHBIC METAJUIMYECKHE KOHCTPYKIMH M CHCTEMY BEHTWJIALNH.
@acan Ha YpOaHIITpacce BCTYNAeT B KOMMYHHKAILUIO C PAAOM (DOHOBBIX CPEJOBBIX
3nannii XIX Beka HapOTHUB, 3aTeM C MPOCTHIMH M T€OMETPUYHBIMH MOJIEPHUCTCKUMHU
oobexramu. Pacan o Konpan-Anenaysp Ll tpacce BoinonHeH B 00Jiee HCTOPU3UPYFOLINX
¢dopmax, Bcrynas B auajnor ¢ OepHbIM TeaTpoM B KIacCHUIIM3Me; BXOJHAS JKe TPpyIIa,
BBIITOJIHEHA B MOJIEPHHCTCKOM CTHJIE — 3TO SIBHO CIIY’KHT peakiueldl Ha COBPEMEHHBIH
(acan banerHoll mKkoibl. 31aHKE Kak OyATO JNENIaeT CEpHI0 PEBEPAHCOB B aJpec BCEX
COOpYXEHNH, (OPMUPYIONINX Cpery U ’TOT0 MHOTOJINKOTO O0OBEKTA.

Anann3 ancaMOIs O3BOJISIET BBIIBUTH IPUYUHHOCTH TAKOW MHOTOJIMKOCTH — 3TO
3a/1a4a BIIMCHIBAHMS COBPEMEHHOTO 3/JaHHs B CIIOKHUBILUICS pa3HOOOPA3HbBIH KOHTEKCT,
1 pelIeHue MOJICPHU3AIMH HCTOPUIECKOTO 3AaHMUS IS SKCIUTyaTalluy B COBPEMEHHOCTH,
n peanuzanui (QyHKIMHM My3es, JIEMOHCTPHPYIOLIETO HCTOPHYECKHE OOBEKTHI
COBPEMEHHBIM JIIOJISIM, U 00111ast Tpo0JieMaTHKa COCYIECTBOBAHUS U OJTHOBPEMEHHOCTH
Pa3HOBPEMEHHBIX IUIACTOB BPEMEHHM B E€IMHOM IIPOCTpaHCTBE. B 1enom oOBeKT
MIPEJCTABISIET COOOH CIOXKHYIO, MHOTOCOCTABHYIO IOJHMCEMHYECKYIO CTPYKTYDY,
BBIPAKAIOUIYIO OOIIMIT CHMBOJIHM3M CMEHBI KOH(IMKTOB KYJIBTYp Ha ITIOPATHCTHYHOE
COCYIIECTBOBAaHME, W TpeOylomMi AeTaNbHOW Jemu(panud W HHTEPIPETALIH.
Konnenrpanus npoOneMbl NOHUMAaHUS BO3HHUKAET BOKPYT IOCTMOAEPHHCTCKUX
APXHUTEKTYPHBIX 00BEKTOB, HMEIOMINX B ce0€ MHOXECTBEHHBIH CHMBOJIMUYECKUI CMBICI,
TaKMX KaK OMMCAaHHBII HaMH BbIIe. [0BOps B TepMuHax (hpaniry3ckoro puiocoda [lomns
Pukepa n gBurasich B 00111€M BEKTOPE €0 UCCIICA0BAaHUN, MOXKHO YTBEPKIATh, UTO TAKHE
00BEKTHI, CYMICCTBYIOIINE B PEKUME TBOMHOTO (MM Oojiee) KOAMPOBaHUS, TPEOYIOT
aHaim3a, 1MoJ00HOTO (PEHANCTCKOMY, [UIS PACCMOTPEHHUS] BCEX HMX COCTABIISIONINX
KaK CyMMBI SIBHBIX CMBICJIOB, CKPBIBAIOIIMX MOA c000# cMbich TaiHbBIA. s 3Toro
TpeOyIOTCSl pa3IMueHHE IPOLECCOB IMOKA3bIBAHUS M CKPBIBAHHS, NPHCYTCTBYIONINX B
JT0OBIX MHOTO3HAYHBIX CTPYKTYpax.

CMBICHT apXWTEKTYPHOTO CHMBOJIA CBOJUTCS K HAJMYUIO CMBICIA IIPSIMOTO MU
OyKBaJIGHOTO, JIETKO 3aMETHOTO W MPUCYTCTBYIOIIErO Ha IOBEPXHOCTH, M CMBICIA
BTOPUYHOTO, HMHOCKA3aTEIbHOIO, CKPLITOTO BHYTPHM IE€PBOI0O M IMOHHMAaeMOTro
yepe3 Hero. Pabora ¢ mNOZOOHBIM CHMBOJIOM TpeOyeT U3y4YeHHs CIIOCO0OB
MHTEpIpPETallud CUMBOJIMYECKHX  BBIPAKCHWH, KPUTHUKH CHCTEM HHTEpIpeTanui,
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aHaJM3a  CHUMBOJIMYECKHX CTPYKTyp. OCHOBOWH 3TOro J0/DKHA OBITH Mpobiema
JIBOWHOTO CMbIC/Ia. MOXHO CllesIaTh MPEIIONIOKEHHE, YTO JBOWHOW CMBICH HMPUCYI
pedIeKCUBHOMY MBIIIJICHHUIO KaK TAKOBOMY, BCEr/ia TPEOyIOIeMy OIOPhI Ha «HHOE JUIS
orpeniesieHus «ceds», BHEIIHEH OTCHUIKH, 0053aTEIbHOMY CMEIIEHHIO OTHOCHUTEIHHO
HETIOCPEJCTBEHHOTO CYOBEKTa, MHTEPIPETAlMd OTHOCHTEIBHO 4Yero-imdo, dTo
CO3/IaeT 0COOYI0 «apXeoJOrHio» CHMBOIMUYecKuX (opm. Takas apxeoyorus sBIsET
co00¥i Bce BO3MOYKHBIE CMBICIbI, KOTOPbIE HAXOIUMBI UL TOTO WJIM WHOTO oOpa3a B
IIPOILIOM Yepe3 pPsAJ COOTHECEHWH. 3ajaua apXUTEKTYpHOH I'€pPMEHEBTUKH B TAKOM
cilydae — MPOIEMOHCTPUPOBATh, YTO CYIIECTBOBAHHE TOTO MJIM MHOTO apXUTEKTYPHOTO
MIPOM3BEICHUSI BO3MOXKHO JIMIIb IOCPEICTBOM HWHTEPIpETalnii BCEX NPHCBOCHHUN
CMBICJIOB «M3BHE-BHYTPb» OTHOCHTEIBHO BCEX NPOU3BEACHUH, TAMATHUKOB, OOBEKTOB
C KOTOPBIMH OH BCTYIAeT B KOMMYHHKAIHUIO.

31ech cieayeT KOCHYThCS TOTO, KaK MHTEPIIPETaIs MpOsBIsET ceds B paMKax
napagurM mnpemojiepHa u moctmozxepHa. C OTHONH CTOPOHBI, MHTEPIPETAMOHHOE
CYLIECTBOBAHME TI0/[Pa3yMEBAET TPaJAWIHOHAINCTHYECKYIO COCTABIISIONIYIO, KOTIZa
¢uKcanus cBA3M C HMCTOPHEH IOJJCPKUBACT caMy TPAAMLUIO, peaau3ys Ipolecc
Iepesayn cMbIcia M3 MPONUIOro B Oyayllee, 4TO XapaKTepHO M MpeMojepHa. JTo
MHTEpIpeTanus MMOBECTBOBATEIILHOTO XapaKkTepa, cooTBeTcTBytomas Mugy. C npyroi
CTOPOHBI, BOBMOXXHOCTb OTKPBITHSI HOBBIX MHTEPIPETAMH OXKUBISIET €e U yIIyOuseT,
IPOSICHSAET ee M 00OoramaeT 3a CYeT pacIIMpeHHs MHTEPIPETANNOHHOW CETH, MEHss
BEKTOp Iepeiadyn CMbICIa B 0OpaTHYIO CTOPOHY, YTO XapaKTEpHO JJIsl MOCTMOJEpHA.
OTO MHTEpIpeTanys NOJIEeMUYECKOT0 XapakTepa, COOTBETCTBYIOIAs CUMBOIY. Takum
00pa3oM, peryssipHO MOBTOPSIOMIASACS WHTEPIPETAlNs — NPU3HAK TPaJUIHMOHAIN3MA.
WpperymnsipHOe BOSHUKHOBEHHUE AIBTEPHATUBHBIX HHTEPIIPETALNI Ha OCHOBE N3BECTHBIX,
MIOCPE/ICTBOM MX OpPHKOJIa)KHOTO COUETaHMS — IIPU3HAK HEOTPATUIIHMOHAIN3MA.

Brnoctmoznepre paboTaueT ¢ yxke 3B CTHBIMUA MU(aMH, KOTOPBIE TPEICTABIISIOTCS
aBTOPYy KaK «pPYHMHBI», OCTaTKH CTPYKTYp IpOIIIOro, (parMeHTsl IHCKYpCOB,
KOTOpBIE PEKOMOMHHUPYIOTCS M 3aKIaJbIBAIOTCS B (PyHIAMEHTHI HOBBIX MOCTPOCHHH,
Ha/ICTPanBaeMbIX HaJl IEPBUYHBIMH CMBICTaMu. JJaHHBII IpoLiecc MOXKET IIPUBOANUTH K
TOMY, YTO TOT WJIM MHOM CHMBOJI 00peTaeT MHUPOYallIni CIEKTP WHTEPIIPETHPOBAHMS,
a ero 0OrarcTBO CTAaHOBHTCSI 3aBUCHMBIM OT YMCIIA MHTEPIPETALNH, CONIACYIOMINXCS
B HeM. Yapnp3 J[)KEHKC OTMeyaeT, YTO OCHOBOW IOCTMOJEPHHCTCKONH apXUTEKTYphI
SBIISIETCS AKTUBHOE MCIOJIB30BAHHUE NPOMUIBIX KOJIOB, CXEM, COIVIAIICHUH, TPUBBIYEK,
HaBBIKOB, TPAAWIHUH, acCOIMAlMi, KIWIIE M CTaHJApTHBIX OTBETOB», 3aMedas, YTO
«OTKa3 OT 3TOr0 YMEHbIIaeT cBoOOIy TBOpdYecTBa» [2]. InCKypC MOCTMOAEPHUCTCKON
APXUTEKTYpBl TakuM 00pa3oM BBIABISIETCS KaK OPHEHTHUPOBAHHBIA Ha ITOHHMaHHE
HOBOTO Yepe3 COOTHECEHHE C TIPOIIBIM.

ToBopst 00 apXUTEKTYPHOM AMCKypCE, CIEAyeT OTMETHTh, YTO OH IBYCOCTAaBEH,
nMest HIeallbHYIO U PEabHYIO COCTABIISIONIYIO: HICATBHOE — 3TO «CKa3aTh YTO-TO», TO
€CTh CMBICII M PEAIbHOE «CKa3aTh O YeM-TO», TO €CTh OTChUIKA. PeanbHast cocTaBistomas
JIUCKypca HMMEET MPHUPOAY COOBITHS, 3TO aKT, KOTOPbIM NpUBSA3aH K CUTyallUd H
00CTOsITENILCTBAM, TO €CTh 3TO KOHKpeTHas (hopma, 3TO CIOBO, BBIIEAIIEE 3a PAMKH
clioBapsi, CEMaHTHYecKas (CMBICIOBas) aKTyalbHOCTh. MpieanbHas cocTaBisiomas
JIUCKypca MMEET HMPUPOLY CTPYKTYpBI, 3TO CMBICI, OHA BHPTyajbHAa M CYIIECTBYET
BHE BPEMEHH, TO €CTh 3TO a0CTPAaKTHOE 3HAYCHHE, HTO CIIOBaph, CEMaHTHYECKas
MOTEHINAIBHOCTD. J[BHXKEHNE OT HMACATBHOTO K PealbHOMY — CYIIHOCTH SI3BIKOBOTO
mporecca, W 3TOT MPOIECC pAacKphIBAETCS BCETna 4Yepe3 «COOTHECEHHOCTHY,
o0OpazyeMylo 3HaKaMH MEXIy CTPYKTYpoil u coObiTneMm. J[uckypc — ecTb BBIOOD, B
XO0J1e KOTOPOTO COBEPIIAETCS MOCJIEA0BATEIbHOE N30MpaHUe TeX WIM MHBIX 3HAYCHUH.
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W3bupanue coszgaer Te WM MHbIE KOMOMHAIMK MEXy M3PEYeHHEM M NMOHUMAaHHEM.
ABTOp Bceraa co3zaeT HOBYIO (ppa3y, UMTaTeNb COBEPIIACT AKT IIOHMMAHUS C ONOPOH
Ha TpPOUUIBIA S3bIKOBOM OmBIT. To ecTh BiaJeHHE S3BIKOM BCETZa IOApPa3yMeBaeT
BO3MOXXHOCTH OCBOCHHSI «HOBOTO» NP HAJINYHHU ONBITA B «CTAPOM», YTO Ha BHICOKOM
YPOBHE TIOHHUMAaHUS JETUTUMHU3UPYET CaMy CYIIHOCTh HOCTMOAEPHUCTCKUX SI3BIKOBBIX
WTp, HACTAWBAIOIIMX HA HAJMYUHM OIOPHl B MPONUIOM. SICHOCTH 3TOrO IMpPHHIUIIA
CTaHOBUTCS OUYEBUIHOW, €CIIM CPABHUTH 3TOT IPOLECC C MOJEPHUCTCKUMH S3BIKOBBIMU
9KCIIEPUMEHTAMH, YaCTO OPHUEHTUPOBAHHBIMU Ha (DyTypHCTHYECKOE CO3JJaHWE HOBBIX
CJIOB M IIOHSITHH, OTCYTCTBYIOIIHX B IIPOIILIOM, B IPHHIIUIIE HE COJIEPIKAIINX B ceOe 3HaKa,
KaK BapHaHT, HE JOCTYIHBIH NOHUMAHUIO, HO BBIMOJIHSIOMNN Ty WM UHYIO (DYHKIHIO.
MopepHUCTCKUI MOAXOA K JIMKBHJIAIMK IIOHMMAHHUS MOMKHO HPOMIUIIOCTPHUPOBAThH
CJIeAyIOMmNM JIO3yHIoM: «To, YTO KOHEYHOH LEeJIbI0 KUBOIIUCH SBISIETCS BO3/ICHCTBHE
Ha TOJIY, MBI IPU3HAECM, HO >KHBOIMCH HE JIOJDKHA OOpamathCsi K TOJIE Ha SI3bIKE
9TOHM TOJIIBI; KUBOMHCH JIOJDKHA ITOJIB30BATHCSI CBOUM COOCTBEHHBIM SI3BIKOM, YTOOBI
BO3/1€HCTBOBATh, TOCIIOJCTBOBATh M HANpPABIATH TOJIY, a HE U1 TOTO, 4TOOBI OBITH
MOHATOW» [5].

B mpormecce mepexona OoT aBaHrapJa B apXHTEKType K BBICOKOMY MOJIEPHU3MY
MeHseTcs TOYKa 3peHusl Ha paccMmarpuBaemyto mnpobiemy. Tak, JI. Muc Ban nep Pos
TOBOpMII: «DTO IpaBaa, YTO APXUTEKTypa 3aBUCHUT OT (aKTOB, HO ee peaibHast chepa
JeSITETbHOCTH HAaXOAMTCS B 00JAacTH 3HA4YCHUS ... APXUTEKTypa 3aBHCUT OT CBOETO
BpPEMEHHU. DTO KPUCTAJUTU3ALMS €T0 BHYTPEHHEH CTPYKTYPBI, MEJUIEHHOE PACKPBITHE €TO
¢opmbl. BoT oueMy TeXHOJIOTHS M apXUTEKTypa Tak TECHO cBsi3aHbl. Hamra Hamexna
B TOM, YTO OHH OyAyT pacTu BMecTe. TOJIbKO Tak y Hac OyleT apXHUTEKTypa, JOCTOHHAs
CBOEr0 Ha3BaHMs: apXUTEKTypa KaK UCTUHHBIM CUMBOJ Hallero BpeMeHu» [6, c. 37].
31ech MBI BHJIUM, C OIHOH CTOPOHBI, 3aKpelieHHe (OKyca BHMMAHHs Ha TEKyIIEM
OTpE3Ke TEMIIOPAIBHOCTH, ACCOLMHMPYEMOH C HACTOAIIMM BpEMEHEeM, IPHUBS3KE K
TEXHOJIOTHSM, HO C JIPYTOi CTOPOHBI, IPU3HAHUE BAXKHOCTH «3HAYEHUI», YTO C yXO/I0M
MOJIepHa BBIXOAWT Ha NEpBbIHA IUIaH. HOBBIM MTOBOPOTOM Ha 3TOM IyTH CTaHOBHUTCH
OIIpEICJICHHOE yJalleHHe OT MAaTepHaJMCTUYHOTO M (YHKIHOHAINCTHYECKOTO MHUpA
MOJIIepHa, Kak mucanl o0 3ToMm (panmysckuii commonor XK. bompwmitsip: «S, omHako,
3aMHTEPECOBAJICS ... TEM OOCTOATENHCTBOM, YTO HPEAMETHl Pa3rOBAPHBAIOT JIPYT C
JPYTOM, MCIIONB3Ys IIPH 3TOM BBIPAOOTAHHYIO MU CHCTEMY 3HAKOB U PYKOBOJICTBYSIChH
0COOBIMM TIpaBWJIaMH CcUHTakcuca. M 31mech oOHapyKWJIOCh camMoe TJIaBHOE —
(heHOMEH IpEeaMETOB OTCHUIACT K MUY, TOpa3lo MEHEee peallbHOMY, YeM CIIe0BaJIo
Obl OXHAAaTh OT YHHUBEpPCyMa, AETEPMHUHHMPOBAHHOTO BHIMMBIM BCEMOT'YIIECTBOM
MIPOIIECCOB MOTPEOIEHUs] W W3BJIEUCHMS BBITOABL. [lorpykasich B 3TOT MHUp 3HAKOB,
BBICTYNAIOMIMK JUIsI HUX NPOCTPAHCTBOM HIPHI M OOMEHA COOOIIEHHSIMHU, NPEIMETHI,
KaK BBISICHWIOCH, OY€Hb OBICTPO M30aBIIAIOTCS OT CBOCH MOTPEOUTENbHONH CTOMMOCTH
... Pomb mpeameros, crano ObITh, BeCbMa JpaMaTH4HA — OHU SIBISIOTCS AKTHBHBIMH
HUTPOKAMU TaM, TJIe paszpymaercs 1robas nmpocras GyHKIHOHAIEHOCTEY [7, ¢. 7]. 3mech
MBI BHJIUM yMaJICHHE MpOoCcTelIiei (GyHKIIMOHATHONW, MHTCHIMOHHON COCTaBIISIOMICH
SI3bIKA, BOCIIPUATHS TOH K€ apXHUTEKTYphI JIUIIb KaK «MAIIWHBI IS )KUIbSD», YXOI OT
OYMIIEHHOCTH apXUTEKTYPHI OT CHMBOJIMUYECKUX 3HAUCHUH. Buinm npouecc BoIxona u3
(heHOMEHOJIOTHYECKON PeaTbHOCTH BKIIOUCHHOCTH CyOBEKTa B IIPOCTPAHCTBO M BPEM,
MMMaHEHTHOCTH OOBEKTHBHOMY MHpY, OIOPHI Ha ONBIT, coObITHE, (hOPMY, MATEpHIO,
HaOIIomaeM akT JCKallM3Ma M3 PEAJTbHOCTH «MHpa IIPEIMETOB»: «MHp HPEAMETOB
BCErJa pacCMaTpUBAJICS KaK HHEPTHAs M HeMasi BCEJICHHAs, KOTOpast HAXOIUTCS B HAILlIEM
PpacTopsHKEHNH, TOCKOJIBKY MBI €€ IPOM3BOANM. Ho s TIOHSUI: IpeiMeTaM ecTh, YTO HaM
CKa3aTb, 1 OHM FOBOPST 3TO, MOKKIAs chepy UX HCIoab30Banns. OHM yMEIOT yCKOIb3aTh
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B IIAPCTBO 3HAKA, TJIC BCE MPOUCXOUT MHAYE, YeM B YHUBEPCYME MOTPpeOIeHMsI, HOO 3HAK
€CTb IOCTOSIHHOE CTUpaHue Bemm» [ 7, ¢. 7]. Kak Mbl BUAMM, HOBBIH OAXO/] B Iapaiurme
MMOCTMOZICpPHA CTAHOBUTCS IICHTPUPOBAHHBIM Ha OO0S3aTEIPHOCTH KOMMYHUKAITHH,
HAJMYUU 3HAKa KaK TOTO, YTO IO3BOJISIET MMOHWMATh, MOCTUTATh, MPOSCHATh U T. II.,
YTO BEJIO K BO3BPAICHUIO K KOMMYHHUKAITMHM C YUTATEJIEM, 3PUTEIIEM, MTONHBIA OTKa3
OT MaHUITYJIMPOBAHUS MacCaMH, HaBs3bIBAHHS CTEPCOTHIIOB aBAaHTApIHOTO MCKYCCTBa,
KOTOpOE ONHPaJOCh HA TUCKOMMYHHKAIIMIO W 3alpeT Ha WHTepnperanuto. [Ipoiins
[0 IyTH OT MOJYamel, Oe3bA3BIKOH MATePHANHCTUYHON apXUTCKTYpPhl MOJCpHA K
SIPKOM, KOMMYHUKAaTHBHOW, 3()eMEpPHOH apXHUTEKType MOCTMOAEPHA, MBI IPUXOTUM
K IMpeIMeTy apXUTEKTYpHOW JHMHTBUCTUKH KaK CHCTEME 3HAKOB, BO3HUKAMOMICH Ha
OCHOBE B3aMMOOTHOIICHHU MEXIY PsSaoM (GopMm (03HAdaromee) U psaoM KOHIEHTOB
(o3Hagaemoe). B aToii cBs131 HanboIee BaYKHBI He )OPMBI H KOHIIEIITHL, HO KITPOMEKYTKIY,
«3a30pB» MEXIY HHMH, OOpasyemble paziiuYueM MEXIy HUMH, W TO3BOJSIOIIIMHE
BO3HHKATh CHCTEME 3HAKOB apXUTCKTYPHOTO s3BbIKAa. BOIpoC HAIONHEHUS STHX
CaMBIX «IIPOMEKYTKOB» U €CTh BOIIPOC HMHTEPHPETAlNil, YACTHBIM CIIy4aeM KOTOPBIX
CTaHOBHTCS BOIIPOC O COTTIACOBAHHUU IPOTHBOPECUAIINX HHTEPIIPETAINI, BOSHUKAIOIUX
B YCIOBHSIX IIHPOTHI TOTO WJIM WHOTO CHMBOJIA, IOIYCKAIOMIET0 MHOXXECTBEHHOCTH
cMBIcTa (TIOJINCEMUIO), TIOAPA3yMEBAET B CBOCH OCHOBE «aJUICTOPHIO», TO €CTh, KOTAa
OITHO CIIOBO O3HAYaeT IPYroe WIH OJWH 3HAK O3HAYAeT APYTOW, €CIH ITO CPaBHCHHE
OasupyeTcs Ha SIBHOM IIpU3HaKe, W «MeTadopy», Korma MPU3HAK CKPBHIT W HESBEH.
[Tomucemust CTAaHOBHUTCS SICHOH TpPH IMOHUMAHHH TUXOTOMHH (Pa3ABOCHUU) MEXIY
ceMuonoruel (Hayka O 3HaKax B CHCTEME\CIIOBape) M CEMAaHTHUKOW (HAyKOH O 3HaKax
B YIOTPEOTICHUN\AKTE), TO €CTh AUXOTOMHHU MEXKIY CTPYKTypoi U coObrtreM. [Tomicemust —
9TO SBJICHWE CHHXPOHHOTO HAIWYHUS MHOKECTBEHHBIX 3HAYCHHH y OJHOTO CIIOBA, TO
€CTh apXUTCKTYPHOH (OPMBI, neTanu, 00beKTa, KOMIUIeKca. Hanuane 3THX 3HaYCHUH,
C OHO¥ CTOPOHBI, HICTOPUYHO — TO €CTh BKIIIOYACT B CEOS MCTOPHUIO MCIIOIH30BAHUS
3HaKa, C JPYTO¥ CTOPOHBI, IMEET IOTEHITHA K aKKyMYJIHPOBAHUIO HOBBIX CMBICIIOB, 0€3
MTOTEPH MPEANISCTBYIOIINX. DTO CO3/1aeT ABYHAIIPABICHHBIHN IPOIIECC, 00PETEHUS HOBBIX
3HAYCHHUW U MPOSBICHUS CTaphIX. JIF00OI 3HAK TaKkKe CYIIECTBYET B TOUYKE PABHOBECHS
MEXIy pacmimpeHueM (0OpeTeHHeM HOBBIX 3HAUCHUH) M Cy)KeHHEM (OrpaHHYCHHEM
CBOETO YIOTPeOICHHS ) U (PUKCAIIEeH MecTa B UepapXHUX IPOUUX. 3eCh CIeayeT 3a1aTh
BOIIPOC: OT Yero 3aBUCUT MHOTO3HAYHOCThH TOTO WIIM WHOTO AHUCKypca? Pazymeercs, oT
KOHTEKCTa, TO €CTh OT B3aMMOCOOTHECEHHUS C IPYTHMHU DJICMCHTaMH BBICKa3bIBAHMS,
AKTUBH3UPYIOIIAMU OOMEH MEXIy CHUCTEMOH H aKTOM, CTPYKTypOH U COOBITHEM,
CJIOBapeM W CIOBOM. B 3TOT MOMEHT Ha TI'paHHUIE MEXIY 3aKPBITOCTHIO CHCTEMBI H
3HAKOB M OTKPBITOCTH TUCKypCa CTAHOBHUTCS aKTyaJbHBIM IIPUMEHEHUE apXUTEKTYPHOU
repMeHeBTHKH. B Teopun Yapneia JIKeHKCA 3TO OMpeaesieTcs Kak mepeaaya 3SHa9YCHUS
gepe3 «OTMIO3HUIINI0 U ACCOLUAIINIOY, HITU KKOHTEKCT U MeTadopy».

Heo0xomuMoCcTh CEMHOJOTHYECKUX WCCIeAOBaHUN Oblma yka3zaHa Yapip3oM
Jlxerkcom emie B 1969 roay B cratbe « CEMHOIIOTHS B apXUTEKTYPE», U YKe Toraa Oblia
copmynupoBaHa ¢ y4eToM (pakTopa IMOJMCEMHHU KaK KIOYEBOTO B IOCTMOACPHHU3ME.
Taxk, Y. [)KeHKC yKa3bIBaeT, YTO «HEIb3sl TOBOPUTH O «3HAUYCHUM», KaK €CIU OBl 3TO
OblTa OHA BEIIb, KOTOPYIO MBI BCE 3HAEM W pasleisieM», HO «3HAUCHHUC MOHITHH
MTOJIUBAJICHTHO, CaMO IO cede MMeeT MHOTO 3HAYCHHIT», U «HAM HY)KHO OyIeT MOHSTH,
Kakoe W3 HUX MBI oOcykmaem». Byaydm mociemoBaTeNbHBIM ITOCTMOJCPHUCTOM, OH
€CTECTBCHHO BHUAHT 32 (PCHOMEHOM ITOJINCEMHUH HEYCTOWYUBOCTh META(PU3IUICCKUX
cucteM, Marepuanm3anuio (uimocodcknx comHeHU B XX BeKe, yTBepKIas, UYTO
«HEBO3MO)KHO YBHJETh BEIIM KAKUMH OHH Ha CaMOM [eJie SIBIISIIOTCS, W BOIPEKH
kenmannto Mapkcea, ['pormyca u banxema HEBO3MOKHO H30aBUTHCS OT BCEX MPEIB3SATHIX

Ipusonscckutl nayunsiii scypran, 2019, Ne 3 119



. Teopus u ucmopus apxumexnypbl,
L pecmaspayus u peKoHCmpyKyus UCopuKo-apxXumeKkmypHo20 Hacieous

MHEHMI», Jie1asi OTCBUIKY K aBCcTpuiickoMy u Oputanckomy duinocody Kapmy [Mommepy
KacaTeJIbHO HEBO3MOXKHOCTH 3HATh «aOCONIOTHYIO mpaBmy». VM yTBepxkaaercs
«TIOJTUBAJICHTHOCTB» KaK HaWOONbIIAs IEHHOCTh B APXHUTEKTYpe», BOILIOIIAIOIIAS
«JIEMOKpaTuio, CBOOOIY M MHIUBUILYAIBHOCTEY [2], UTO U SBISETCS KOPHEM, SIAPOM U
CYTBIO ITOCTMOJICPHUCTCKOMN M/ICOJIOTHH, BBIBOISIILIEH HACIO ITOJIMCEMHHN HA IIEPBBIH TUIaH.
Takum oOpa3oMm, HamMM peLIeHA 3ajada 10 TPOSCHEHHWIO TEPMHHA «JBOHHOE
KOJMPOBaHUE» C OOHAapY)KEHHEM €ro CMbICJIAa M 3HAYCHHS Ha CTBIKE CEMHOTHKH,
¢unocohuu 1 TEOPUN APXUTEKTYPBI, UTO MO3BOJISAET Pa300PaTHCSI CO BCEH CI0KHOCTHIO
¥ MHOTOOOpa3ueM Mporiecca II03HaHUs HOBEHIIIeH apXUTeKTyphI KoHIa X X— Hadana XXI BB.
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The article discusses the genesis and exploitation of the term “double coding” in the
theory of the architecture of postmodernism. This concept is studied on the basis of the discourse
introduced by Charles Jencks, who manifests itself in the form of two-addressing, polysemy, the
existence of an architectural work in a situation of multivariate interpretation, communication
and a net of links with the past. Clarification of this category allows clarifying one of the main
ideologems of the style being studied.
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Kniouegvie cnosa: KOHTEKCTyalll3M, COXpaHEHNE, BOCCO3/IaHNE, TOMOTEHHAs! Cpefa.

Ananuzupyemcs npoyecc coxpanenus ucmopuieckozo yenmpa e. Huscneeo Hoszopooa konya
XX —nauana XXI eexa, 8 uacmnocmu, KOHKpemHvie NPUMepbl HOBbIX 30aAHUL 8 UCTIOPUYECKOU cpede
2. Huoicnezo Hoszopooa. Ilpocaesicusaemces npoyecc ucmopuiecko2o pazgumusi U cO8PemMeHHo20
06Ho61eHUsA ucmopuyeckoll cpedvl 2. Husicneco Hoseopooa.

DopMUpOBAaHUE HOBBIX 3JaHUN SIBISIETCS OAHOW M3 CAaMBIX aKTyallbHBIX 3ajay
Ha CEroJHSIIHUN JeHb. DTU 3aJayd NPHU3BAH PEHIUTh KOHTEKCTYaJdu3M KaK MeETO[
WHTETPAIlN HOBOTO 3IaHHS B HUCTOPHYECKH ILEHHYI CpPENy W y4eT OCOOCHHOCTEH
KOHKpeTHOTro mMecta [1].

OcHOBHON 3ajayeil sIBAsIeTCSl COXPaHEHHE IEJIOCTHOCTH M TOMOTE€HHOCTH
HMCTOPUUYECKOIO OKPYXKEHUSI, a TaKKE FapMOHHUYHON MHTErpallMd HOBOTO 37aHUS B 3TY
cpeny. ACHEKThl COXpaHEHUs W PEHOBALMHM UCTOPUUYECKOW Cpelbl JTOJKHBI HaXOJUTh
CBO€ BBIpAXEHUE Ha TPaJOCTPOUTEIBLHOM, KOMIIO3UIIMOHHOM, KOJOPUCTHUECKOM
U JIpYruX YPOBHSIX B3aHUMOJEHCTBUSI C HCTOPUUYECKHM OKpYKeHHEM. B HEKOTOpBIX
Ciy4asix, KOT/Ia HeoOX0IUMO YTOOBI HOBBIH OOBEKT HE BBIICISUICS M3 UCTOPHYECKOTO
OKPY>KE€HHUS CTUJIMCTUYECKH, MCIOJIB3YETCS KOPPECIOHJAEHUUsI K HCTOPUUYECKOMY
OKpPY’KEHHUIO Ha CTUIIM3aTOPCKOM ypoBHe [4, 5]. OcyecTBaseTcs npsMoe HUTHPOBaHHE
APXUTEKTYPHOTO ICKOpa W yOpaHCTBa C MCTOPUYCCKOTO IICHHOTO 3MaHWSA Ha (acaie
HOBOTO 3/1aHUs. B JaHHOM cilydae KOHTEKCTYyalIH3M MpPOSBISICT ceOs KaK METOM, MpH
MTOMOIIH KOTOPOTO OCYIIECTBIISICTCS WHTETPAIlsl HOBOTO 00beMa W B3aMMHOHN YBSI3KH
€ro co cpegoil. MeTton uMeeT psij| acleKToB.

IlepBblil acEKT — aMOYUOHATLHO-UHMYUMUEHbIU. 1IpHU BBIIBICHUN 3TOTO aCIeKTa
0oJBIIIOE BHUMAHUE YAEISACTCS BU3YalbHO-TAHAMA(THOMY aHalM3y Kak CIoco0y
MTOHUMAaHUS CPEebl, Ta0apuTOB TOMOB, BBISBICHHS JOMUHAHT U BH3YaJIbHBIX aKI[CHTOB
B naHHoi cutyauuu [3]. [locpencTBoM JaHHOTO MHTYUTHBHO-IEAYKTUBHOTO METOJA
dbopMupyeTcsl BICUATICHHE OT HMCTOPUYCCKONW CpEObl W OIPEACHACTCS MECTO U
3HaYUMOCTh HOBOTO 0OBekTa B Hel. [locpencTBoM BH3yalbHO-TaHMIIAGTHOTO aHAJM3a
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y apxurexropa (GOpMHpPYETCs IPEACTABICHHE O BO3MOXKHOW BBICOTE HOBOTO 3aHHSA
(KOMIIO3UIIMOHHBIH YPOBEHb), PACIOJIOKEHHE €ro OTHOCHUTEIHHO KpPAacHBIX JIMHHUN
3aCTPOMKH (IpaloCTPOUTEIbHBIN ypoBeHb). Ha 00BEeMHO-IPOCTPAHCTBEHHOE pelIeHHE
3[aHUsI B HCTOPHUYECKOH CPEJIe TAKKE BIIMSIET XapaKTep HCTOPHIECKOM 3aCTPOHKH — PSIZIOBOH
(crutonIHOM MM JUCHEPCHON), yca1eOHOH (C JBOPUKaMHU-Kyp/IOHEPaMH, BBICTYIIAIOIIUMHA
pusonuTamMu U T. 11.) [2]. Takke Ha TpafoCTPOUTEIILHOM YPOBHE BBISIBIISIOTCS ONITUMANIbHBIE
6accelfHbI BUIMMOCTH HCTOPUYECKH 3HAUMMBIX JIOMUHAHT, PACIIOJIOKEHHE I MECTO HOBOTO
00BeKTa B JAHHOM CHCTEME KOOP/IHHAT.

OMOUNOHAIBHO-UHTYUTHBHBIM ACHEKT BIUSET M Ha BHIOOP CTHIMCTUYECKOTO U
KOJIOPHCTHUYECKOTO PEIICHHsI HOBOTO 3/IaHMHS.

BropsiM acniekToM SBIsieTCS Hopmamugtblil (HopMaTuBHast 6a3a). DTo coOmoIeHne
HOPM M TIpaBWI, ACUCTBYIOIIMX B cTpaHe ((emepasbHBIX), perHoOHE WM OOJIACTH
(pernoHaNbHBIX) M MYHHIHIAIBHBIX (TOPOJCKHX). JTH HOPMATHBHBIE JOKYMEHTBHI
BO3MOXKHO pa3/IeIUTh Ha:

1) HopmaTuBHBIE TOKYMEHTBI, Kacalolluecs COXpPaHEHUs JaHHOW MCTOPHUYECKON
cpenbl. Ilopnepkanue ee MEIOCTHOCTH M MICHTUYHOCTH. OTO MeX1yHapoaHbIe
Xapruu (Benennanckas, ApuHckas u p.), @enepanbHblii 3akoH ot 25.06.2002 Ne 73-D3
(pen. or 21.02.2019) «O6 oObeKTax KyJIbTypHOTO Hacienus (MaMsATHUKAaX MUCTOPUH U
KyIbTypbl) HaponoB Poccuiickoit @enepanuny», [Toctanoenenus [IpaButensctea PO u
[IpaBurenscTBa Huxeropoackoit o6iaactu u Jpyrue HOpMAaTUBHBIC W ITPABOBBIC aKTHI.
Benenuanckas xaprtusi 0003Ha4aeT HEOOXOAMMOCTb apXeOJOrMYEeCcKOH pecTaBparii,
KOHCEpBALMU TTaMSATHUKA apXUTEKTYpHl, aKIEHTUPYEeT BHUMAaHHE HAa HCTOPUYECKOU
cperie, Kak YaCTHBIN CITydail POSIBIICHUS KOTOPOIT SIBJISIETCSI I0CTONPHMEUaTeIbHOE MECTO.

2) HopmaruBHbBIE TOKYMEHTBI, HOPMBI U IPABUIIA TPOSKTHPOBAHUS B UCTOPUIECKOM
cpene. OCHOBHBIM JIOKyMeHTOM siBisieTcst ['pagoctpoutensublil kogeke PO [1]. Takxke
CylIecTBYeT 0OJbIIOE KOIMYECTBO KOPPEKTUPYIOIINX, TOSCHSIONMX U JOMOTHSIOIINX
JAHHYI0 HOPMATHBHYIO 0a3y JOKYMEHTOB, KOTOPBIC ITPU3BAHBI BHOCHTh KOHKPETHKY H
SICHOCTB TIPH OTIPE/IeJICHIH KOHIICIIIIMY HOBOTO CTPOHUTENHCTBA B JIAHHOI OIpeeIeHHOM
IpagoCTPOUTEIBHON CUTYAIHH.

Heo0xonmumMo OTMETHTB, YTO HOPMBI M HpaBWiIa MPH HPOSKTHPOBAHUHM HOBBIX
3MaHUH B MCTOPUYECKOW Cpee MoJYac He TaKhe JKECTKHE, KaK MPU MPOSKTHPOBAHUH
BHE MCTOPUYECKH [IEHHOTO OKPYXEHHS. DTH IpaBHja B OCHOBHOM KacalOTCs HOPM
110 OCBCIEHHOCTH, WHCOJISLIUY, KOJMUYECTBY HA3EMHBIX M IOJ3EMHBIX MAIIHHOMECT,
LUMPUHBI IPOE3JI0B U T. 1. [1].

Baxnyto poss npu cOope HOpMAaTUBHOW MH(OPMALINU O IEHHOCTH UCTOPUIECKOH
Cpebl U KOHKPETHBIX 00BEKTOB B HEH CIIy>)KUT UCTOPUKO-KYJIBTYPHBIH OTIOPHBIN IIJIaH.
Ha Hem 0003Ha4YeHBI BCE NCTOPUYECKH 3HAUMMbIe OOBEKTHI M OTIpe/iesieHa X HCTOPHKO-
KyJIbTypHast HeHHOCTh. OnpeneneHHblii 00beM HH(pOpMAUK O JaHHOW MCTOPUYECKOH
cpene AaloT HaM KOHKPETHBIE IaclopTa Ha OOBEKTHI KyJIbTYPHOTO Hacieaus (nanee
OKH) (ectu OKH mmeroTcs B 1aHHO# cpene). B Hux obo3navaercs 3Haunmocts OKH,
a Tak)Ke KOHKpPEeTHBIN 31eMeHT o0bekra OKH, KoTOpHIii moekut oxpaHne (Becb 00bEKT
W €10 YacTh (IJIAHNPOBKA, (pacatHbIi AeKOp, 00bEMHO IPOCTPAHCTBEHHOE PEILICHHE H T. 11.).

BaxHoli  cocraBnsgomeidl  mpu  ONpeNeNeHHH — KOHLENIMH  OOBEMHO-
MIPOCTPAHCTBEHHOTO  pEMICHUS ~ HOBOTO  3/aHUs  sBISETCS  COOIIO/CHHE
perIIaMeHTUPOBAHHOM BBICOTHOCTH 3aCTPOHKH B JIaHHOM KOHKPETHOM KBapTale.
Hanpumep, paspaborana «Cxema BBICOTHBIX MapaMeTPOB 3aCTPOWKM LEHTPAIbHOU
yactu T. Hmwxaero HoBropoga». OHa He JOMycKaeT MPOEKTHPOBAHHME 3JaHHUN BBIIIE
OTIpEICJICHHOM 3TaXXKHOCTH B 30HE PEryIMpoBaHus 3acTpoiiku. CylecTByeT KOHKPETHBIN
HabOp OrpaHWYHUTENbHBIX 30H, NMPEMATCTBYIOMIMX CTPOMUTEIBHOW M XO3AHCTBEHHOM
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nestenpHOCTH. Hampumep, 30Ha 3aroruieHUs (TOATOIUICHUS), CAaHHUTAPHO-3aIUTHAS
30HA U T. II.

Hcxonmss w3 HOPMATHUBHBIX JOKYMEHTOB, OIPENEISCTCS METOJ W CTpATeTHus
(hopMupOBaHUSI HOBOTO 00bEKTa B ICTOPHIECKOM OKPYKCHHUU. BO3MOKHBIC TTyTH — HOBOE
CTPOUTENBCTBO, KOMIICHCAIMOHHOE CTPOUTEIHCTBO, TOJTHOE BOCCO3IaHUE, PECTaBPAIIHS,
PEKOHCTPYKIHS WU MPUCTIOCOOICHUE.

Takum 00pa3oM, MOKHO MPHHUTH K BBIBOAY, YTO MMCHHO Ha MEPECCUCHUH IBYX
aKCIIEKTOB (IMOIIMOHAIFHO-WHTYUTUBHOTO W HOPMATHBHOTO) (HOPMHUPYETCS HOBOE
3l1aHue B HcTOpuueckoil cpene. IlepBblii — BH3yallbHBIA ICHXOAMOLMOHAJIBHBINU,
HE HMMCIOIIUH YeTKO O0O03HAYCHHBIX OAHO3HAYHBIX KPUTEPUECB OICHOK, U BTOPOH —
HOPMATHBHBIH, C YETKO O0O3HAYCHHBIMHU OTPAHUYCHHUSIMH, HOPMAMH W TPaBHIAMHU.
[Ip 5TOM KOHTEKCTyallu3M IMPOSBISAETCS KaK METOJ NPOCKTUPOBAHUS HMEHHO B
MIEPBOM acCIIeKTe, KOTJa MPOBOIUTCS BCECTOPOHHUHN aHATN3 CYIICCTBYIOMICH CUTYAIHH
U ONpPENENSIOTCS KPUTCPUHW WM IPUEMBl aJalTaldd, MPH MOMOIIA KOTOPBIX OyIeT
IOCTUTAThCSl OPTaHUYHOE €UHCTBO HOBOTO 3JaHUS M OKpykeHus. [lociemoBarenpHas
MeToauKa (OpMHUPOBAaHUS HOBOTO 3IaHUS B HCTOPUYECKHU CIOXKHBIICHCS cpeme —
CIOKHAasE MHOTOKOMITOHCHTHAsI 3aJjada, KOTOpas HE MOXXET HMETh OIHO3HAYHOE H
SIMHCTBEHHO BEPHOE PEIICHUE, HO MOTYT OBITh BEPHBIH METOM H IOCIECI0BATEIFHOCTD
nevicreuil. [lpu mocnegoBarenbHOM peanu3alud 3TOH MHOTOCTYNEHYATOM CUCTEMBI,
COCTOSIIICH W3 JaHHBIX ABYX acleKTOB, U (OPMHUPYETCS OpraHMYECKH BIIMCAHHBIA B
HCTOPUYECKYIO CPEy HOBEI OOBEKT.
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. Teopus u ucmopus apxumexnypul,
L\ 4 pecmaspayus u peKoOHCMPYKYus UCMOPUKO-apXUmMeKmypHo20 HaAci1eous

The article analyzes the process of preservation of the historical centre of Nizhny Novgorod
in the late XX — early XXI century, in particular, specific examples of new buildings in the historical
environment of Nizhny Novgorod. The process of historical development and modern renewal of
historical environment of Nizhny Novgorod is observed.
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Kniouesvie cnosa: ypOaHW3alusi, KadecTBO TOPOJCKOH cCpeabl, MHOTO(YHKIHOHAIbHOCTD,
TOPTOBBIC HEHTPHI, BLICOTHBLIC 31aHUS.

Paccmampusaiomess  o6vexmuenvie  npoodiemvi  pazeumus — COBPEMEHHbIX — 20pP0008,
CBA3AHHbIE C He2AMUBHOU MEeHOeHYUel UX meppumopuaibioco paspacmanus. Iloouepxusaemes
HeobX00UMOCMb  NOUCKA  COBPEMEHHbIX NPUEMO8  (POPMUPOBAHUSL  MHO20DYHKYUOHANILHO,
KOMRAKMHOU U KOMGPopmuoiu 20poockoil cpedvi. Ocoboe GHUMaHUE YOeieHO Nepedosomy
MUPOBOMY ONBIMY UHMEZPAYUU MOP2OBOU QYHKYUU 8 BbLCONHbLE 30AHUSL.

AHanu3 pa3BUTHSA TOPOJOB B MOCIEAHNE JECATUICTHS AEMOHCTPUPYET IBHKECHIE
B CTOpOHY Bce Oojiee ypOaHM3UPOBAHHOIO MHpPA. BBI3BIBAET CEPHE3HYIO TPEBOTY
TEHJICHIIUSI K HEOOOCHOBAHHOMY Pa3pacTaHUIO TOPOJICKUX TeppuTopuit (urban sprawl),
MPOSIBIISIIOIIASACS KaK B Pa3BUBAIOLIMXCS, TaK U B Pa3BUTHIX cTpaHax. JlaHHbIH dakr
BCECTOPOHHE pAacCMaTPUBAETCA B Pa3IHYHBIX MCCIEIOBAHMIX, BKJIIOYAs OTYETHI
OOH-Xa0urar, B KOTOPBIX IOJYEPKHBAETCS, YTO HBIHEIIHSST MOJENb YpOaHU3alUU
BO MHOTHX OTHOLIEHHUSX HeycToiumBa [1-5]. IlpuBonarca naHHble, YTO pa3pacTaHHe
roponoB Toabko B CIIA Oynet crouts 400 MIpa 1071apoOB B TOI U3-3a 00Jiee BHICOKHUX
3aTpaT Ha HWHQPPACTPYKTypy, OOLIECTBEHHBbIE YCIYrH W TPaHCHOPT. Pe3ynbrarsl
HCCIIEIOBAaHUN B MAaJbIX M CPEIHUX JATMHOAMEPUKAHCKHX TOpoJax IOKa3ald, YToO
pacxoisl Ha KOMMYHaJIbHBIE YCIYT'H 3aKOHOMEPHO YBEIHUYMBAIOTCA C YMEHBIICHHUEM
IJIOTHOCTHU 3acTpOKU. Takxke MPOrHO3UPYETCs, UYTO €KEroJIHOC CHUKEHUE CpeaHel
IUIOTHOCTH B Pa3BUBAIOLINXCS CTpaHAaX Ha OAWMH IHpoueHT K 2050 r. yBeaWuuT B
YeThIpe pa3a IUIOIIAaab TOPOJCKHX 3eMelb M0 cpaBHeHHIO ¢ ypoBHeM 2000 r., uTo
BEJIET K MOTEPE CEJIbCKOXO3SMCTBEHHBIX YroAUd U MecT OOMTaHUsl AMKHX >KHBOTHBIX,
YBEJIMYCHUIO BPEMEHHU W 3aTpaT Ha IOE3KH, POCTY BHIOPOCOB IAapHHMKOBBIX Ta3oB,
yCYI'yOJICHHUIO COLMAIbHO-ITPOCTPAHCTBEHHOM cerperauuu u T. 1. [loguepkuBaercs, 4ro
HeaddekTuBHAs TEppUTOpPHATIbHAS SKCIIAHCHS HAOIIOAeTCs KaK B TOPO/IaX C PaCTyIMM
HaceJieHHeM, TaK M B ropoJiax, IJ1e YHUCICHHOCTh HACEJICHHs B CPEITHEM CTAOMIIbHA WIIN
COKpAILaeTCsl.

[TpuBeneHHbIE (GaKThI TOKA3BIBAIOT, YTO MOJIENb ypOaHU3aLUH IOJDKHA U3MEHUTBCS,
4TOOBI JIy4Ille pearnpoBarh Ha BEI30BbI COBPEMEHHOCTH U PELIaTh IPOOIIEMbI, CBSI3aHHBIC
C HEeyCTOMYMBBIMH (OpMamMH ropojckoro maHupoBanus. CylecTByeT norpeOHOCTh
B HOBBIX MHHOBAIMOHHBIX MHCTPYMEHTaX M IMOJIX0JaX K (POPMHUPOBAHUIO TOPOACKOU
cpensl. Oto momuepkuBaerca B «HoBoil mporpamme pasButus ropogos» OOH-
XaoOwurar, xotopas Obiia npunsita 20 okTsiOpst 2016 1. Ha Kondepenunn Opranuzauun
O0ObenuHeHHbIX Hanmit 110 kuiibio 1 ycTounBOMY TopozickoMy passuthto (Xaoutar I11),
npoxoguBmie B I. Kuto, u omobpena Ha 68-M mieHapHOM 3acelaHuH |eHepambHON
Accambnen OOH 23 nexabps 2016 roga. Xorenock Obl 3a0CTPUTh BHUMaHKHE Ha IIPU3bIBE
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. Apxumexmypa 30anui u cOOpyHceHuil.
L Teopueckue Konyenyuu apxumeKmypHou 0esmenbHoCmu

OOH-Xa0uTar «Kk HCIIOIb30BAHUIO CTPATETUI TEPPUTOPHAILHOTO PA3BUTHS, B KOTOPBIX
B HAJUISXKAIIUX CIydasX YUUTHIBACTCS HEOOXOAMMOCTH YIPABICHUSI POCTOM T'OPOJIOB C
yAEJICHUEM TIEPBOOUEPEHOTO BHUMAHHUS UX PEKOHCTPYKIIMH HAa OCHOBE IUIAHOMEPHOTO
o0ecriedeHns] JOCTYNHBIX M XOPOIIO CBA3aHHBIX MEXIY c0o00M MH(pacTpyKTypsl n
YCIIYT, YCTOHYMBOW IJIOTHOCTH HACEJICHUS W KOMIAKTHOTO NPOEKTUPOBAHMS HOBBIX
paifoHOB M MX MHTETPAIIH B TOPOACKYIO 3aCTPOMKY IS IPEIOTBPAIICHUS pa3pacTaHus
rOpOJIOB U COLMAIBHOM U30ALUM» [6].

Crenyer OTMETHTh, 4YTO B Hpomecc Ioucka A(PQeKTHBHOW cTpareruu
TEPPUTOPHAIIEHOTO Pa3BUTHS TOPOAOB BKIIOYAETCsl U Poccus, 0 uemM CBUAETEIBCTBYET
HanuonaneHblii  mpoekt <« Kninbe u TOpomcKas cpenay. [TocraBnena 3amaua
KapJIMHAJIBHOTO TOBBIIICHUS! KOM(OPTHOCTH M MHJEKCA KadecTBa TOPOACKOW CpEembl.
B paszzmene neranmuzanuy TEPMHUHOJIOTUH KOHKPETH3UPOBAHO ITIOHITHE «oOecIeueHHe
3¢ $EKTUBHOTO HCIOIB30BAaHUS 3EMEJIb», KOTOPOE TPAKTYEeTCsS KaK «KOMILIEKC Mep
HOPMAaTHBHO-TIPAaBOBOT'O PETYJIMPOBAHUS, HAIIPABICHHBIX Ha BOBJICYCHHE CBOOOJHBIX H
Hed(PPEKTUBHO UCTIONB3YyEMBIX 36MEIbHBIX YYaCTKOB, IPEKIE BCETO, B CYIIECTBYIOIINX
IPaHUIIAX TOPOJIOB, B LEJISIX MACCOBOTO )KMUIIMITHOTO CTPOUTEIHCTBAY.

B ocHoBe coBpeMeHHOH KOHIENIMH (OPMUPOBAHMS KadeCTBEHHOW TOPOACKON
CpPeAbl JIEKHUT IMPUHIUI CMEIIAHHOTO MCII0JIb30BAHUS TEPPUTOPUH, KOTOPBIN IIPHIIEI Ha
CMEHY NPUHIIMITY )K€CTKOT0 30HUPOBaHHS TOPO/I0B Ha JKUJIBIE, TPOMBIIIIICHHBIE, ICTIOBEIE,
pekpeannonHble 30HBL. KpailiHe BakKHO HAWTH TPUEMBl ONTHMAIBHOTO COYETAHUS
MHOTO(QYHKIMOHAIBHOCTH M KOMITAKTHOCTH 3aCTPOMKH, HEOOXOAMMBIE JUISI TIOCTPOCHHS
ropoja, yao0oHoro /i npoxuBanus. [IprcTanbHOro BHUMaHUS, CHCTEMHOTO TIOIX0/1a U
KPUTHYECKOH OIEHKH TpeOyeT n3ydeHue crenu(ruky pa3BUTHs HA COBPEMEHHOM JTarle
Pa3IMYHBIX TOPOACKUX (YHKIHUH, TAKMX KaK JKWIbE, IPOMBIIIICHHOCTh, MEAUIIMHCKOE
o0ciTy’)KUBaHME, TOPTOBIIS, 00pa30BaHUE U T.II.

B nanHOM MccenoBaHMM BHUMaHNE CKOHIIGHTPUPOBAHO HA PO3HMYHOW TOPTOBIIE,
KOTOpasi B COBPEMEHHOM TI'OpPOJIe HE yTpaTuia CBOCH pPOJIM M NPOAOIIKAET BBITOIHSTH
BaXHEHIIIYIO COIIMAIbHO-OKOHOMUYECKYIO (PyHKIIMIO, 00ECIIeunBasi COOTBETCTBYONIMH
YPOBEHb XHM3HH M OOCITYy)KUBaHMS HACEJICHHs, HO NPH 3TOM 3a4acTylo peaju3yercs
KpaiiHe HepauWoHaIbHO. Hampumep, TpOSIBICHMEM HEraTUBHOTO  IIpolecca
paspacTaHusi TOPOJCKMX TEPPUTOPHUH C YBEPEHHOCTHIO MOXKHO CUHTATh aKTHBHOE
CTPOUTENHCTBO KpyHHBIX (6oee 100 000 M apeHaHOM TUIOmann) nepupepuiHbIX
BHETOPOJICKMX TOPTOBBIX M TOPrOBO-PA3BJICKATEIbHBIX LEHTPOB. s MpOABIIKEHHS
KpyITHOMAacIITaOHBIX TPOEKTOB TPEOYIOTCS 3HAYMTENIBHBIE TEPPUTOPUH, KOTOPHIE
Jerde HaWTH M JEIIeBJIEe OCBOMTH Ha TOpOjACKON mepudepuu. I'mranrckue oOBEKTHI
MOYKHO Ha0JIoaTh BO BCeX permoHax Poccum, MX XapakTepu3yloT CXOIHBbIE 0OBEMHO-
TUTAHUPOBOYHBIE TapaMeTphl U PyHKIMOHATIBHAS CTPYKTYPa C JOCTATOYHO CTAHAAPTHBIM
HabOPOM JJOCYTOBBIX yCIyr. «BU3UTHOI» KapTOUKOH SIBISAIOTCS HEOOBSTHBIE OTKPBITHIE
ABTOCTOSIHKHM, TaK KakK IIpH IUIAHUPOBAHWU TPAHCIIOPTHOH JOCTYHMHOCTH CTaBKa
JieNlaeTcsl B OCHOBHOM Ha JIMYHBIN aBTOTpPaHCIIOPT. Bece 3To cBHIETENbCTBYET O KpaiiHe
HEPalMOHAIGHOM HOIVIOIIEHUH OTPOMHBIX TEPPUTOPHH.
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K CTATBE E. M. TEHEPAJIOBOI
«BEPTUKAJIBHBIE TOPI'OBBIE IEHTPBI»
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Puc. 2. «The Oney, 24-3Ta)xHBIH TOProOBEIN LEeHTp, [ OHKOHT



Puc. 4. «MegaBox», 19-3Ta)xHbI TOProBeIid HEHTP, [ OHKOHT



Apxumexmypa 30anuii u coopyHceHuil. o
Teopueckue Konyenyuu apXumeKmypHoul 0esamenbHoCmu L 2

Camapckuil HIIOAPOM: @ — caMapckuil unmoapoM (Buj co cmyTHuka 2009 r); 6 — 3acTpoiika
TEPPUTOPHUU CAMapPCKOTO UIIIIOAPOMA MOCIIe eTo JIMKBUAAMH (BH co ciyTHHKa 2019 1)

Eme Oomee yapywaer, korga nojgoOHas KapTHHA HaONIO#aeTcsi B TOPOJICKOM
3acTpoiike, I7ie IEHHbIE TEPPUTOPHAIBHBIC Pe3ePBhI 0€31apHO «OCBAUBAIOTCS) B YTOILY
FUTaHTOMAHUHU POCCUHMCKUX AEBEIONEPOB TOPrOBOM HEABMKUMOCTU. SIpKUM IpUMeEpPOM
CIIy’)KUT Te4alibHasi cyap0a camMapcKOro HIIOApPOMa, KOTOPBIH BO BpPEMEHA CBOETO
pacuBera ObUI OHUM W3 KPYIHEHIINH KOHHO-CIIOPTHUBHBIX IIEHTpoB B IloBoimkbe. B
Camape Ha MOCKOBCKOM IIOCCE €ro MCcTOpus Hadanachk B 1936 . co cTpouTenbcTBa
Ha muiomanu 20,7 ra AByX OETOBBIX JOPOXKEK M JIepeBsHHBIX TpuOyH Ha 500 mect. B
1985 r. mosiBiTack HOBas IBYXdTakHas KpbITast TpuOyHa Ha 2000 MecT M MATHITRXKHBINA
aJAMHUHUCTpAaTUBHBIN Kopryc. B 2010 r. unmoxpom ObuT pa3pylieH, a OCHOBHYIO 4acTh
«0CBOOOJMBIIEHCS» TEPPUTOPHUN 3aHSUIN THIIEpMapkeTsl «Maraut» u «Makcuaom» B
OKPY>KEHHH HECKOJIBKUX T'eKTap ac(aibTa OTKPHITHIX TAPKOBOK (PUCYHOK).

OpHako 1O MHEHUI0O MHOTHUX HCCIEAOBaTeNlel, Ha CETOJHAIIHUN JeHb
KpynmHO(OpMAaTHBIE OTIENBHO CTOALIME OOBEKTHl YK€ HE TaK HWHTEPECHbI IS
JIeBeJIoNepoB. PeallbHOCTBIO siBIIETCSl MpoliieMa BBIMHPAIOIINX TOPIOBBIX LIEHTPOB,
BCE dYalle y BIAJAEIbLEB BO3HHKAIOT BOINPOCHL, CBSI3aHHBIE C HEOOXOIUMOCTBHIO
OOHOBJICHHUS CYIIECTBYIOIIMX OOBEKTOB WIIM JIaXKe KEJIaHHE ITOJIHOCTBIO M3MEHHTh MX
(dyHKIIMOHAIBHOE Ha3HAaYeHUe. Eci MerarnpoekTsl yXoasT B IPOILIOE, TO OCTPO BCTAET
BOIIPOC: YTO € JOJKHO MPHUMTH UM Ha CMEHY, a BEpHEe, KaK JIOJKHBI M3MEHHUTHCA
IIPUEMBl HHTErPalluy TOProBoi ()YHKIMH B TOPOJICKOE IIPOCTPAHCTBO?

[lepenoBoii MHPOBOI ONBIT IMOKAa3bIBAET, YTO MJEH «HOBOTO ypOaHH3Ma» (new
urbanism) M «pa3yMHOTO pocTa» (smart growth) TOPOAOB YCICIIHO PEATH3YIOTCS B
YCIIOBHSIX «BEPTHKAJIBHON ypOaHU3AIMM» C UCIIOJI30BAaHUEM HOBBIX THUIIOB BBICOTHBIX
3aHUH, KOTOpbIE OOECIEYMBAIOT HE TOJBKO BBICOKYIO INIOTHOCTh, HO M BBICOKOE
KauecTBO 3acTpoiku. ToproBas (yHKIMS IPUCYTCTBYEeT B OOJBIIMHCTBE BBICOTHBIX
3JJaHU{ ¥ KOMIUIEKCOB, Yallle BCETO /ISl €€ MHTETPaIlMK NCII0NIb3YeTCs CTHI00aTHast YacTh
00beKTa, HO B CBEPXIJIOTHOH 3acCTpOWiKe BOSMOXKHBI U JIpyrue pemieHus. JlocToiHbIM
00pa3oM MOTYT CIIy>KUThb IpHEMbl (POPMHPOBAHHS TPEXMEPHOW TOPOACKON cpelsl ¢
BBICOKMM ypoBHEM KoMpopTa B 'OHKOHTE, T/1e M3-3a BBICOKOH IIEHbI Ha 3eMJII0 TOProBast
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L Teopueckue KoHyenyuu apxumexmypHou 0esmenbHoCmu

HE/IBIKMMOCTh 4YacTO OTIMYACTCS OT OOLICNPHHATON 3amajHOW MOJENIH IUIOCKOTO
ToproBoro neHrpa. s aHanmza u 0000meHus (akTOB PACCMOTPHUM HECKOJIBKO
npuMepoB 3(p(HEeKTHUBHOTO 0CBOCHHUS TOPOICKUX TEPPUTOPHH.

«Hysan Place» — 310 MHOrOQyHKIIMOHaIEHOE 40-3Ta’kHOE 3/1aHKE, pa3paboTaHHOE
MEXIYHAPOIHOHN apxuTekTypHOU pupmoirt Kohn Pedersen Fox (2012 1.). Hebockpeb
BKJIIOYAET B €05l BEPTUKAIBHBIIM TOPTOBLIHA IeHTp Muromiaapio 42 000 M2, pacmonoKeHHbIH
Ha 17 HrKHEX dTaxkax U 15 atakax oducos «Ay» kiacca (¢ 20-ro mo 38-i sTaxn). 3naHue
pelaeT mesblil psi 3KOJIOTHYECKUX MPOOIeM U BOCIPUHUMACTCS KaK TOPOACKOH 0a3uc
B CyNEpIUIOTHOU 3acTpoiike [0OHKOHTa, 32 94TO OBLIO ymocToeHO ceptudukatoB BEAM
Plus Platinum u LEED Platinum. «Hysan Place» niMeeT Tak Ha3bIBAEMYIO ITOPUCTYIO»
CTPYKTYpY, KOTOpas co3JaeTcs Oiaromapsi CO34aHHIO B OObeMe 3JaHHs IIPOEMOB
BBICOTOIl B HECKOJIBKO ATa)KeH, KOTOpPbIC MOJIYYMIM Ha3BaHHE «TOPOJICKHE OKHa»
(Urban windows). Oan 00ecnieqnBalOT ONTUMAIBHYIO IUPKYJISIHIO BO3AYyXa, CHUKAIOT
BETPOBYIO Harpy3Ky Ha KOHCTPYKIIMH, CO3JAIOT YCIIOBUS JUIsl CO3aHUS PEKPEaAlMOHHBIX
3€JIEHBIX MPOCTPAHCTB — HEOeCHBIX canoB (puc. 1 mB. BKIeiikn). HeGockped mmeeT
CBSI3b CO CTaHIMEH METPO, YETHIPEXITAXKHYIO aBTOCTOSHKY W PECTOpaHHbIC OJIOKHM Ha
staxax ¢ 11-ro no 14-i.

Eme ogun mpumep — 3to HeOockpeOd «The One» (2010 r.). OH sBIsSETCS CaMbIM
BBICOKHM TOPTrOBBIM KOMIUIEKCOM [ OHKOHTa M TpeicTaBiIseT co0oil 24-3TaxkHOE 3/1aHHIE
(172,1 m) obmieit iommasasio 37 455 M2, BKITFOYAET, TOMUMO MHOXKECTBA Pa3HOOOpa3HBIX
Mara3uHOB, KHHOTEATp M MPEANPHITHS OOIECTBEHHOTO MUTAaHus (pHC. 2 I[B. BKICHKN).

Bonpiioit nHTEpec mpenacTaBiseTr MHOTO(QYHKIMOHAIBHBIA KOMIUIeKe «Langham
Place» (puc. 3 1B. BKJICHKH), cocTosSmMiA U3 oducHO Oamam (59 sraxeit, 255 m),
MIATU3BE3A0YHOTO OTes (42 aTaxa, 170 M) i 15-3Ta)KHOTO TOPTOBOTO IIEHTPA IIOMIAIBI0
56 000 m>. KomIuieke uMeeT 5 MOA3EMHBIX 3TaXeH, Yepe3 KOTOPbIe CBA3aH CO CTAaHIMeN
MeTpo. IlmaHupoBOYHONH OCOOEHHOCTBIO TOPrOBOTO LEHTPA SBISIETCS 9-3TaXKHBIH
CTEKJIIHHBIN aTpUyM, B KOTOPOM HCIIOJIB3YIOTCSI YHUKaJIbHBIE 45-METPOBBIE HKCIIPECC-
scKasaropsl. /IBa u3 HUX BenyT ¢ 4-ro aTaxka Ha 8- 3Tax, a Apyras napa coeJuHser 8-i
n 12-ii sTaxku. Bo B3auMOCBS3M OHM MO3BOJIAIOT TOKYIATENSIM MAaKCUMAJIbHO OBICTPO
IIpeos1oaeBaTh 76 M 10 BEPTHKAIM J0 BEpXa TOPrOBOTO LEHTPA, TEM CAMBIM COKpaIas
«TOPHU3OHTANIBHBIN Tpaduk». TpaAMINOHHO TOPTOBEIN EHTP JIONOIHEH (YI-KOPTOM Ha
4-M ypoBHE, pECTOPaHOM Ha OTKPBITOM BO3/yXe Ha KpbIIe U KHHOTEATPOM Ha 8-M dTaxe.

BriedaTmstromum npuMepoM pa3BUTHS TOProBOH (YHKIIUH 110 BEPTUKAIH SBISETCS
«MegaBox» — 19-3TaxcHbIil TOproBeiii neHTp miomaasio 100 000 m?, Bxomsfmui B
cocTaB TOProBo-o(hMCHOTO KoMmIuiekca «Enterprise Square Five». OducHas dacTb
mpencTaBicHa AByMs 15-sTaxHbIMU OamHsMH. «MegaBox» SBISCTCS KPYIHEUITNM
TOPTOBO-pa3BJIeKaTeNbHBIM IEHTPOM B BocTounom Koyiyne (puc. 4 1B. BKIICHKN).

Kak n B mpensiaymieM npumepe, 1l pacipeieeHus IOTOKOB ITOCeTUTeleH 31ech
HCHOJB3YIOTCST AKCIIPECC-ICKANATOPhl M JTU(THI, COEAMHSIOMINE YETHIPE OCHOBHBIE
30HBI TOPrOBOTO LEHTpa. Bu3yanmbHast CBA3b TOProBOTO IIEHTpA C BHEUIHEH cpenoi
OCYILECTBIIICTCSl Yepe3 JBa 0-3TaXHBIX aTpuyMa C MaHOPAMHBIM OCTEKJIEeHHEeM. B
«MegaBox» ectb xatok Megalce, kpynueimuii B [oHkoHre, pasmepom 26 x 57 M,
KUHOLIEHTD, napkoBka Ha 1 000 MecT u MHOTOE ApYyroe.

BeiBoabl. OmbIT (OpMHPOBAHUS BEPTHUKAIBLHOW TOPOACKOW cpenbl B ['OHKOHTE
MTOKa3bIBACT, YTO POSHUYHASI TOPTOBIISI UMEET JIOCTATOUHBIN TOTEHIIMAN JJISI HHTETPALlH
B BBICOTHBIE 3/1aHMs. Hannume B cTpykType HeOOCKpeOOB pasiMYHBIX (YHKIUH,
TPaJUIMOHHO MPHUBS3aHHBIX K HAa3€MHOMY YPOBHIO (TOPTOBJISI, TPAHCIIOPTHBIC Y3JIbI,
MEIIEXOAHbIE CBSA3HM, PEKPEAlOHHBbIE IPOCTPAaHCTBA M T. II.), NpEBpaIlaeT HX B
OPHEHTUPOBAHHOE 10 BEPTUKAIH IPOJOKEHHETOPOa. ITO COOTBETCTBYET COBPEMEHHON
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KOHIETIIINN «HOBOTO ypOaHM3Ma» ¢ OpueHTanued Ha 3()(EeKTHBHOE HCIIOJIb30BaHHE
3eMENBHBIX pecypcoB, (opmupoBaHue Oonee IUIOTHOH W MHOTO(QYHKIHOHAJIBHON
TOPOJICKOM CPEJIBI.
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The article considers objective problems of development of modern cities associated with a
negative trend of their territorial expansion. A need to search for modern methods of forming a
multifunctional, compact and comfortable urban environment is emphasized. Special attention is
paid to the advanced world experience of integrating the trading function into high-rise buildings.
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Kniouegvie cnoea: KOHCTpYKIHWS, TUIACTHKA, KYIOJN, CBOJ, XYIOXKECTBEHHBII MOTHB,
MIPOCTPaHCTBEHHAsI (hopMa.

Ananusupyemces nracmuyeckas 00pabomra Kynonos u 000104eK u ee ¢é3b ¢ KOHCMpYKyuell
coopyocenus. ITlpueodamces npumepvl paseumus 5motll 63AUMOCEA3U 6 PASHLIX CMPAHAX HA
NPOMANCEHUU PAOA FNOX U 00 HAUUX OHell.

OHH& N3 3CTCTHYCCKUX HpO6J’I€M, KOTOpad HWHTEPECYCT U BOJHYCT 3044YUX C
HE3alaMATHBIX BDEMCH —3TO XYJOXKCCTBCHHAA IJIaCTUYCCKas O6p360TKa apXI/ITCKTypH()ﬁ
TOBEPXHOCTH. B Jy4dHIX MpoOUu3BEACHUAX MUPOBOT'O 304€CTBA XyﬂO)KeCTBCHHBIf/‘I O6p33
OpraHuvY€CKU CJIUBACTCA C KOHCprKHHGﬁ. Ecmm TOBOPUTH O CMHTE3C TCXHUYCCKUX U
OCTCTUYCCKUX Ha4YaJl B apXUTCKTYypEC, H€O6XO,HI/IMO B IEPBYIO O4YE€pPC/Ib HA3BATh CUCTEMY
TOKPBITHA. Nmes pemaromee 3Ha4CHUue sl MaTrepualjia 1 BHCUIHETO o0MKa 3aaHuA,
TOKPBITUEC OIIPEACITIACT XapaKTEep 30A4CCTBA TOU WJIM UHOU IIOXHU.
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HcTopust CTPOUTEIBHOTO MCKYCCTBA 3HAKOMHUT HAC C IIATPOBBIMHU, KYTOJIbHBIMH,
CBOJYATBIMM M JIPYTMMH BUAAMHU TOKPBITHH, MOBEPXHOCTH KOTOPBIX MPEACTABISIOT
co00l OpHAMEHTAJIbHYIO KOMIIO3MIIMIO M3 KOHCTPYKTHBHBIX 3yeMeHToB. lllarpoBbie
MePeKpBITHs ObUIM M3BECTHHI emie B V Beke 10 H. 3. no onucanuio Kcenodonra. O
BBICOKOXY/IO’)KE€CTBEHHBIX JIOCTOMHCTBAaX IIATPOBBIX HEPEKPBITHH C JIOCTOBEPHOCTHIO
MOXHO CYIUTh II0 COXpPaHMBHIMMCS HaMsTHUKaM [pysum, Apmenunnm u Cpenneit
Azun. JKuiioe momelieHne NepeKphIBaIOCh ACPEBSIHHBIM MM KaMEHHBIM OalloqHO-
CTYHNEHYAaThIM KYIIOJIOM pa3iM4YHbIX (OPM, IEPEeKPHIBAIOIINM ITOMEIICHUEe WIN
€ro IEHTPAIBHOE SAPO, KOTOPOE HMMEHOBAIOCH B [py3MM TEPMHHOM «TBUPTHHWY,
O3HAYAIOIINM «BEHEID» MM «KOPOHa», B APMEHHH — «a3apalleH» WiIH «ThIcssaecTpoi» [1].

Pycckue marpbl OTIMYaINCh TEM, YTO MX KOHCTPYKTHBHOE pelIeHne 00oramiaio
Kak IUIACTHKY MHTEphepa, TaK M IKCTephbepa M B OCHOBHOM OBUIO PACCUUTAHO HA
XyJI0KE€CTBEHHBIH 3()(heKT CHapy» M, B TO BpeMsI KaK CTYIICHYATO-0aI0qHOE ITEPEKPBITHE
IO)KHBIX HapOZOB B OCHOBHOM 3acChIIaJIOCh 3eMJIEH, M MX IIACTUYECKOE pelIeHHe
CITY’KIJIO TOJILKO 00OTallleHneM HHTephepa 3AaHusl.

BrionHe 3akOHYEHHOE M COBEPIIEHHOE KaK B XyJO)KECTBEHHOM, TaK U B
TEXHUYECKOM OTHOIICHUH PEIICHHE apyCHON CHCTEMBbI OBIIIO OCYIIECTBIEHO B cOOOpE
Aiis Couun-Koncrantunononsckoit. Kynonm cobGopa maput, kak HebecHas cdepa,
JUIICHHAs MaTepUaJbHON OIOpPHI M OTAEJCHHAs OT HEe CBETOBHIM BEHIIOM OKOH B
€ro OCHOBaHMHU. VHXeHepHas KOHCTPYKILUS U XyIOXKeCTBEHHast (hopMa CIUTHI 3/1€Ch
BOEIMHO. PUTM IpOEMOB apOYHOT0 O4YEpPTAaHUS B MHTEphEpe 00pa3yeT OpHAMEHTAIbHO
KOMIIO3MIIMOHHYIO MOJI0CY, OTACISIIONLYIO KyIIOJI OT OCHOBHOTO 00beMa [2].

IToxpoBckuit cobop B MockBe (cobop Bacwumus BrnaxeHHOTO0), OTIHYArOIIANCS
HETIOBTOPUMOCTBIO CBOEH apXHUTEKTYpHOW ()OPMBI, BO MHOTOM 00s513aH MMIPOBH3AINN
IIaTPOBBIX TIOKPBITHH M KYIIOJOB, a TakKe IOIMXPOMHUH CTeH. B pesynbrare
Pa3BUTHs LBETOBBIX KOHTPACTOB BO3HUKAET OILIYIICHWE, OyATO MOHOJMTHAs Macca
cobopa pacTBOpSETCs, pacweHseTCs, a CTEHbl MIaTPOB M KyIOJIa MOJXYy4aloT HOBBIH
IuTacTHueckoi xapakrep. OObeMHOE COOPYKEHUE B IEJIOM BOCHPHUHUMAECTCS CIIOKHON
[IPOCTPAHCTBEHHON KOMITO3UIIUEH.

OrpoMHBII BKJIaJ B pa3BUTHE Pa3sHOOOPA3HOTO IIACTHYECKOTO PELICHUS! CBOAOB
cernasia roTHYecKasl HepBIOpHasl cucreMa nepekpbITuid. CHHTE3 TEXHUKH M MCKYyCCTBa
ObuT OJecTsiie OCYNIECTBICH TOTHMYECKMMHM MacTepaMH, CyMEBIIMMH KapKac CBOAA
caenarh ero aekopom. @opma HEpBIOp paHHEH FOTHKH IPEJICTABISET TEOMETPUIECKUN
TEKTOHUYECKHH Y30p, B OTIIMYMH OT IIPON3BOJIEHOTO PUCYHKA HEPBIOP MO3AHEH TOTHKH,
IJ1€ Mbl IMEEM IPUMEP IAEKOPATUBHOM OpHAMEHTAIbHON KOMIIO3ULMH [2].

PacnpocTpaHeHHBIM pelIeHHEM KyTNOJbHBIX LMIMHAPHYECKUX CBOJOB, & TAKXKE
IUIOCKUX TOKPBITUI SBISIOTCS KECCOHHBIE IIOTOJIKM, OOpa30BaHHBIE COYETAHHEM
KOHCTPYKTHBHBIX 3JIeMEHTOB. «KeccoHBI sBISIOTCS, 0€3 COMHEHHS, JOCTOHHEHIINM
YKpalIeHneM CBOAOB», — mucal AJibOepTH B CBOEM TpakTare 00 apXUTEKType.
A. B. Ky3nenos ompenensieT HOHSTHE KECCOHOB KaK «PUTMHUYECKHE yIIyOJIeHHUS,
KOTOPBIE BXOJST B CHUCTEMY IEPEKPECTHBIX OAJOK MM JPYroro CIOKHOTO HECYIIEero
Kapkaca» [2]. Ha Kymnose pucyHOK KECCOHOB pa3BepThIBAaeTCsS CBOOOHO HA TOBEPXHOCTH
BpAIICHMS TI0 OCSM MEPHIMAaHOB U 110 KOHLAM napasuieneil. [lepeceuenue mocnerHux
Jaer ToToByio cerky. lllecTurpaHHble KeCCOHBI Ha CQEpUYECKONW ITOBEPXHOCTH
kynosia Pumckoro Ilanteona oOpa3oBaHbl TOPU3OHTAIBHBIME pedpamu. [IpuMeHenue
KECCOHHBIX KYNOJBHBIX MOKPBITHH OBLIO OCHOBHBIM XyJIO)KECTBEHHBIM MOTHBOM B
IUTACTHYECKOM PEIICHHMH MHOTOYUCICHHBIX IIEI€BPOB MUPOBOT'O 30/14ECTBA.

Peneccanc nponomkui neno Puma. BoccranoBus Bennune u pasmepsl [lanteona B
Kymousiax cobopos cB. [lerpa u Canta Mapwus nens @pope, oH mokasan eiie 0osee BHICOKHE
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JOCTH)KEHUSI B BEJIMKOJICTTHBIX IeKOpax cBoA0B. Co3/1aBanch HOBBIE (POPMBI IEKOPA JUIS
CTapbIX KPECTOBBIX U COMKHYTBHIX CBOZOB. IlapycHOMY CcBOAY, AOIyCKaBIIEMY JIydliee
pa3MeleHne KUBOIMCHOTO AeKOpa, OKa3bIBaIM MIPEAIIOUTCHHE IIepel KpecToBbIM. [Ipn
9TOM caMa (opMa cBOJIA IIOAIMHAETCS TPEOOBAHUSM JKUBOIIMCHOTO JIEKOPA.

B cBomax m kynomax CpenmHedl Asum Hambomee yOETUTEIBHO COYCTaHUE
KOHCTPYKTHBHBIX JTOCTOMHCTB M 3CTETHYECKOTO COBEpIICHCTBA. Tak, HampuMmep, BO
nsopuax @Pupycabaga m CapBUCTaHa BIEpBBIC MOSABISIOTCS KyIloja Ha TPOMIIAX,
NepeKphIBaIOIINE KBaIpaTHOE noMenienue. Kymou atoro tuna nmeer ¢popMy mapycHOTO
CBOZIa Ha YeThIpeX apkax. Bo3BeseHue KyIoJjaoB Ha TPOMIIAX OCHOBAHO Ha IEpexojie OT
MTOJIKYIIOJILHOTO KBapaTa K OCHOBAHMIO KyTIOJIa. XyJZ0)KECTBEHHBIE MOMEHTHI IIEpexoa
oboramiany HHTepbep IUIACTHKOH [3].

Ha3BaHHble OCOOEGHHOCTH XapaKTEepHBI MJISI apXUTEKTYyphl cocenHero lpana.
Tak, B coboproii meuetn Mcdaxana nepexox oT OCHOBHOTO 00beMa K KYIOJy pEeIeH
KOMIO3UIIMOHHO CIIOXKHOM apXxuTekTypoil. OpHaMeHTaJbHOCTE (OPM KOHCTPYKIHH
repexojia MpuaaeT HHTepbepaM OOraTCTBO INIACTHYECKOTO PEIICHHUS.

[IpuMeHeHne apoOYHBIX MNApycoB pa3HOOOpa3HOW (OPMBI HCIIOIB30BAIOCH B
apxurektype Cpennell Asum. 31ech apouHble napyca 00pa3OBBIBAINCH BCIEICTBHE
ITIOCTAHOBKH KyTI0JIa HA BOCBMUT PaHHBIN OapadaH, IpH TOM YeThIpe IpaHu ObLIN apKaMH,
MIEPEXOJHBIMHM HaJ| yIJIaMH KBAJPaTHOTO ITOMEIICHUS. DTOT HpPUEM OCYIIECTBIIECH B
OJTHOM M3 BBIJAIOUINXCS TPOU3BEICHUN apXUTEKTYphl Y30eKHCTaHa, MPOCIABICHHOTO
KaK TUIACTUKOW JKCTEephepa, TaK M MHTEPECHBIM pEIICHHEM HMHTEpbepa — MaB30Jel
Hcemanna Camann. [Iepexos oT KBapaTHOTO MOMEIIEHHS K KYIIOJIY 3/1€Ch ITPECTABISET
c00OH MPOCTPaHCTBEHHBIH y30p, KOTOPBIH 110J00HO GpHU3y OTAEISIET KBaAPaTHYIO (hOpMy
OT KpyIJIOH. ApKH, NEpEKHHYTBIC Yepe3 YITIbI ITOMEIICHUS] MaB30Jies, IPEACTABISIOT
co0oi oauH U3 Hanboiee paHHUX IPUMEPOB apOUHBIX napycoB. B mas3omnee Camanu
KOHCTPYKIMSI, apXUTEKTypHasi (opma, AeKOpaTHBHOE YOPAHCTBO CIMIMCH Ha OCHOBE
KOHCTPYKTHBHOTO U XY/IO’)KE€CTBEHHOTO eHCTBa [3].

CrnoxHol ObUTa OpHAMEHTAIMs BHYTPEHHHUX ITOBEPXHOCTEH CBOJIOB U TOIYCBOIOB
LEHTPUYECKOW (GOpMBI. 371eCh MBI CTAJIKUBAEMCSI C KyIOJIAaMH KPYIVIOTO, IIOCKO-
AIMNTHYECKOTO WM OBAJIBHOTO, HO Yallle BCETO CTpenbuaroro ceueHus. OCHOBaHMIO
KYIIOJIOB IIpHIaHa, 00BIYHO H3HYTPH, hopMa Kpyra (chepryue cKuii iin chepoKOHNIE CKII
KYyIOJI) MM MHOTOYTOJIBHUKA (Pa3HOBHIHOCTB IapyCHOTO COMKHYTOTO cBoja). dopma
ceprueckoro u chepoOKOHHYECKOTO KyIojia 3aBHCHUT OT KPWUBU3HBI apK, BpallleHHE
KOTOpPO¥ BOKpYT ocH 00pa3yeT MOBEpXHOCTh [4]. BrlmomHeHE oOpHaMeHTa Ha KPUBOM
ITOBEPXHOCTH CBOJIOB M KYIIOJIOB MMEJIO CBOM TPYAHOCTH B YepTexe M Harype. Bce
MTOKOWJIOCH Ha IJIa30Mepe M 3JIEMEHTAPHBIX NpHeMax pa3OMBKH KyIoJa HA CEKTOPBI
Ha IpoTHBOJISKAMMX ocsX. [Ipm 3TOM reomerpuueckas NMpaBHILHOCTH (UTYp HE
coOmoianach, M Ha CTBIKAX CEKTOPOB OOpPA30BBIBAINCH IIPOU3BOJIBHBIE (QHUTYPHI
HEOOBIYHBIX OYEPTAHUH.

B pacTuTenbHOM OpHaMEHTE TOT METOJl IOCTPOCHUS Y30POB Ha KyIHOJIaX MOMKET
HaOmomatecs Ha Kyronie xaHaku Paiizadan (XVI B.) B Byxape. [1oip3ysch THHUSMU B
Ka4ecTBE OCEil CHMMETPHH, XYI0KHHK 3aKpeIuIsieT Oer J03bl o sipycaM U (pUrypHBIM
MezaaboHaM. PHCYHOK COXpaHSeT HEKOTOPYIO CBOOOAY ABMIKCHUS, TIOKOPHO CIIEIys
MOCIEA0BaTENbHO BBIPAKEHHON cucteMe [4].

AHanu3upysi KOHCTPYKTHBHBIE PEIICHHsI CHCTEMBI IEPEKPBITHH, HEOOXOAMMO
OTMETHTh, 4YTO 110 CPAaBHEHUIO C INATPOBBIMH MEPEKPBITHSIMU KYIIOJIbHBIE U
CBOAYATHIC MOKPBITHS, CO3/IaHHBIC PA3IMYHBIMHA TEXHHUYECKUMH MTPUEMaMHu, 00pa3yioT
MHOTOUYHNCJICHHBIE  XY/I0KECTBEHHO-KOMITO3UIIMOHHbIE ~ BAPHAHTHL.  BO3MOXHOCTBH
0ECKOHEUHBIX BapHaIMi IUIACTHYECKUX KOMOMHALMI, POXKACHHBIX KPHBOJIMHEHHBIMU
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OYEepPTAaHMUSMHU KOHCTPYKTHBHBIX SJIEMEHTOB CBOJa, MIpa CBETa M TEHH Ha KPHBBIX
MTOBEPXHOCTSIX —BCE 3TH KOMIIO3UIIHOHHBIE MOMEHTHI UMEIOT OOJIBIITYI0 XY/I0KECTBEHHY IO
LECHHOCTb.

OCHOBHBIM BHJIOM apXHMTEKTYPHOH IUIACTHUKH TOBEPXHOCTH OOOJOYKH SIBISIETCS
TaKas INIACTHKA, KOTOPasi HCXOIUT U3 Xy 0KECTBEHHOTO OCMBICICHHS KOHCTPYKTHBHOM
GopMBI M CTPYKTYpHI HOKPBITHS. OIHUM M3 COBPEMEHHBIX 3()(EKTHUBHBIX CPEACTB
IUTACTHYECKOH 00pabOTKM IIAaIKUX MOHOJMTHBIX KEJIe300€TOHHBIX KYIOJIOB CIYXHT
YCTPOWCTBO HEOOJBLIMX CBETOBBIX IIPOEMOB B CKOpIyne OOOJOYKH, €CIH 3TO HE
IIPOTHBOPEUUT (PYHKIHOHAIBHBIM TpeOOBaHWAM. BBeneHne HEOOIBIIMX KPYIVIBIX
IIPOEMOB B CKOPJIYIly OOOJIOUKM CO31aeT ONpEAEICHHBIH CBETOBOH 3(pdexT n
CHOCOOCTBYET 3pUTEIHLHOMY BOCIIPHATHIO a0COTIOTHBIX CEYCHUH KYIIOJIa.

JpyruM mpremMoM IacTH4ecKo 00padOTKH IIaJKUX KeJIe300€TOHHBIX KYIIOJIOB
CIIy’)KUT MEJIKO-BTOIUIEHHAsI ITUIACTHKA PACIIMBKM IIBOB IAHEJNECH, KaK 3TO CHIEIaHO B
cOopHOM >Kene300eToHHOM Kymoie 31aHust B Llxanty6o. Kpome Menko-BTorieHHON
IUTACTHKY B KQUECTBE OTACIIKU MIPUMEHSETCS U MEJIKO-pelibeHast IUIacTHKa, HalpuMep,
JKUBOITMCHAS TUIACTHKA, 00pazyeMas 110 CThIKaM ONaTyOKH WK OT ee (PaKTyphl T. 1.

[Tnactuueckass 0OpabOTKa OKa3bIBAECT CYLIECTBEHHOE BIMSHUE Ha BOCHPHUSATHE
nucxonHo# (opmbl Kymoia u ero npomnopuuil. [lossinenne penbeda Ha MOBEpXHOCTH
0005104KH 00JerdaeT a3y BOCIPHUATHE UCXOIHOW (hopMbl Kyrosna. bonbmoe 3nauenne
B XapaKTepUCTHKE Kymnona uMeeT ¢opma penbeda Kapkaca, abCONIOTHBIE Pa3Mepsbl,
IUTACTHKA, MaTepuasl 3alloJIHeHWs W T. 1. HempaBwibHO HalJeHHbIE aOCONIOTHBIC
pa3Mepsl cedeHuit pedep MpUBOIAT K BEChMa HeXeJlaTeIbHbIM pesynbraraM. Hampumep,
OTPOMHBIE CEUEHHUSI KOHCOJIEH KyIOJIBHOTO MOKPHITHS B JIOpTMYyH/Ie, HaBHCAIOIINE Hal
3pUTEISIMH, JaBsSIT CBOCH TSHKECTHIO, OCTaBJIsIs THETYyIee BredamieHue. M, Hao6opor,
Q)XXypHas KOHCTPYKLUS KyIloja 3aia B MOuparmyspa npuiaer BceMy HOKPBITHIO 0c00yI0
U3AIIHOCTh M JerkocTh [5]. OcobeHHO Oonbploe 3HAUYCHWE HpPUAAETCS IUIACTHKE
000JI0YKM B MOHOKYIIOJIBHBIX KOMIO3HMIHUAX, B KOTOPBIX penbed HaOmomaercs c
YPOBHSI IJ1a3 HA BCIO HATYPAJIbHYIO BEIMUNHY. J{JIs1 TOCTH)KEHUSI BIIEUATICHHUS JIETKOCTH
000JI04YKH Ba)KHO BH3yaJIbHO II0KA3aTh €€ TOJIINHY, 00ECIIeYnB TEM CaMbIM peasbHOe
OILIyIICHUE e Beca.

Bonbmoe BiusHue B HOpMUPOBAHUK apXUTEKTYPHOTO 00pa3a COOPYKEHUSI HMEET
IUTACTHKA BHEITHEH ITOBEPXHOCTH KyTosia. B 3TOM cMbIciie HHTEPECHO CPABHUTH 3/JaHHE
3ana B JIOHrBH0y ¥ 371aHHE BarOHOPEMOHTHOTO Aerno B baron-Pyx. O6a mpeacrasisior
co00l MOHOKYINOJbHbIE KOMIO3MIMH B BHJE YacTH CErMEHTa Ha 3aMKHYTOM
ocHoBaHuu. Kymon B JIOHrBH10y COOpaH M3 alIOMHHHMEBBIX IITAaMIIOBAHHBIX MAHENEH,
HNMEIOINX KPUBHU3HY MOBEPXHOCTH, COOTBETCTBYIOUIYIO ()OpME MOBEPXHOCTH KYIIOJIa,
U TPU JIOKKOOOpPA3HbIE BBIMYKIOCTH B KaKAOH IaHENM I JKeCTKOocTH. Paspeska
OCYILECTBJICHA paJualbHO-KOIbLUEeBOM cucteMoil. Kymon B baron-Pyx mnocrpoen
[0 KpHUCTAUIOTPA(UIECKON CXeMe pa3pe3KH, 10 CHCTEME I'€0[e3MYECKHX KYIOJIOB
nwxenepa b. ®dymnepa [6]. Hecymas ceruarass KOHCTPYKLHMSI KyIoJjia BBIIIOJHEHA
U3 CTaJlbHBIX TpyOdUaThIX IIECTHUYTOJbHHKOB, CMOHTHPOBAHHBIX Ha CQepHIecKon
MIOBEPXHOCTH, C pa30MBKOI Ha OCHOBE MKocadnpa. lllTaMnoBaHHbBIE CTaNbHBIC TTAHENN
pOoMOOHNIATBHON (POPMBI COBMECTHO C INPHKPEIUIEHHBIMH TPYOUaThIMU 3IIEMEHTAMH,
CO3/IAI0T BIIEYATIIEHHE CETKM C MIECTHIPaHHBIMH siueiikamu. lllecturpanneie sueiku,
BIIMCAaHHbIE B IIOBEPXHOCTb KyIoJIa, OOpa3yioT MHPOCTPAHCTBEHHYIO IUIACTHKY
COOpYIKEHHSI.

bnaromapst HaiinenHoMy MacmTalOy M aOCONIOTHBIM pa3MepaM TIpaHeil maHenei,
YIJIOB CONPSDKEHUS M SMEUCTOW (puiaMrpaHHON MOBEPXHOCTH, CO3/AIOLICH UIPY CBETa
U TeHH, Kynoil B baToH-Pyx moxyumi BBIpa3UTENbHYIO IIACTHKY, ITOJYEPKUBAIOLIYIO
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JEeTKOCTh  CKOpiynbl  oOosouku. [lpunstas kpucramnorpaduyeckas paspeska,
OCHOBaHHAs HA NPUHIMIIE PABHO3HAYHOCTH 3JEMEHTApHBIX ITOBEPXHOCTEH KyIoJja,
OTpakaeT creru(pUKy reOMeTpUIeCcKO CTPYKTYpPbI IIOBEPXHOCTH cepbl U TEM CaMbIM
OCTpee PacKphIBAET CYyIIHOCTh pabOThl KOHCTPYKLMHM KaK TOHKOCTEHHON 000JI0UKH, ee
JeHCTBUTENBHYIO JIETKOCTb.

OTO0 HeNb34 cKa3aTh 0 Kynone B JIOHrBUOY, Ii€ MaHEIH C BIABICHHBIMU BOJHAMU
CO3JaI0T CWJIBHBIE TOPH3OHTAJIBHBIC YJICHEHUS M JIOKHOE BIEUYATIEHHE Kak Obl
MIOJIOKEHHBIX OJIMH Ha JIPyroi KOJBIIEBBIX MACCHBHBIX KoJell. BrieuarsieHue TspkecTH
eme 6osee 000CTpsIETCS MAaJCHEKUMHU HEMAacIITaOHBIMU 33/1aBJICHHBIMU BXO/IaMHU.

Takum oOpazom, oba Kynoma uMelT (OpMYy 4YacTH IIapOBOTO CETMEHTa C
OnMM3KMMH aOCONIOTHBIMH Pa3MEpaMy M IPONOPLUSMH, BBINOJIHEHB U3 JIHCTOBOTO
IITAMIIOBAaHHOTO METaJUIa, HO MX 3PUTEIbHOE BOCIPHUATHE pa3iIu4yHO. Borpeku Tomy,
YTO TONIIHHA 000I0YKH Kymola B JIoHrBuaoy cocrasisier Bcero 1/30 000 oT Benmu4auHb
IpoJIeTa, IUIACTHKA €r0 MOBEPXHOCTH CO3JaeT BU3yaJIbHOE OIIYIICHHUE TSXKECTH BCETO
COOPYXXCHHUS, COBEPIICHHO HE CBOMCTBEHHOE MIECHCTBUTEIbHON KOHCTPYKTHBHON
CTPYKType KyIoisia U ero Beca. OnTUMallbHasl B CMBICIE TEXHHUYECKOIO COBEPUIEHCTBA
KOHCTPYKIMSI HE MOJyYHiIa JOJDKHOTO XYIOXXECTBEHHOTO OCMBICICHUS, NPHUILIA KakK
OBl K CaMOOTPHILAHHIO, K HAPYIICHHIO TEKTOHUKH COOPYXXEHHUS W B KOHEYHOM HTOTe
c(hopmMHpoBaIa BechbMa IMOCPEACTBEHHOE 3/1aHUE.

He BcsAkas jgaxe onTUMalbHAas KOHCTPYKIMsS TeKTOHM4YHA. OTpunanue
XyHAOKECTBEHHOM CTOPOHBI apXHUTEKTYPHOTO COOPYKEHHS, €ro 3CTeTHYSCKHX Hauall,
(eTHnr KOHCTPYKIMH, «a0COJIIOTHAas KOHCTPYKTHBHAs (OpMay OTHIOAb HE BCerna
JOCTaBIISIOT «a0COMIOTHOE 3CTETUIECKOE HACTAXKICHUE», KaK yTBEPIKAAIOT CTOPOHHUKH
9TOW KoHIenwH [2]. YciaoBHas GpopMmalibHAs TEKTOHHYHOCTH, TIOPOXKACHHAS (peTnuiemM
JICKOPAIMH ITOKPBITUS ¥ KOHLENIMEH YUCTO 3pUTEIBbHON KOHCTPYKTHBHOCTH, BEIyT B
KOHEYHOM CUETE K Pa3pyLICHHUIO apXUTEKTYPHOTO OpraHn3Ma KaK eMHOTO IeJIOTO.

B MupoBO# IpakTHKE COBPEMEHHBIX KPUCTATMUECKUX KYIOJIBHBIX COOPY)KEHHH
6osbmroii Bkitan BHec b. @ymtep. Tak, coopykKeHHas 110 €ro MPOEKTY Tajepest 3SIIHbIX
nckycctB Koiopaackoro yHuUBEpCHTETa INPECTABISIET cOO0H Teofe3ndecKnii Kymou
nuamerpoM 40 merpoB. KoHCTpyKuust KyIoiia BBITIOJIHEHA W3 CTAlld M APMUPOBAHHOM
racTMaccel  ()OpMBI TETPAdAPOB, IOKPHITHE KyHoia oOpa3yeT OpHAMEHTAJIbHYIO
IUTACTUKY TOBEPXHOCTH, OOraryio CBETO-TEHEBBIMH HIOAHCAaMH. B 3naHum
«Kmumarpona» B Cen-Jlynce merayumdeckas KOHCTPYKIHMSI Kynoia Oblla MOKpBITA
mnekcuniacoM. b. @ymnep u C. Cagao 3anpoeKkTUPOBAIN YHUBEPCAIbHBIN )KUIOH 10M B
(hopme reoie3nIECKOT0 Kynosna. BMecTo okoH IpeaycMaTpuBaoTCsi CBETOIPOHHUIIAEMBIE
nanenu. Kymosna mo cucreme b. @yminepa pasnuuHbIX AMaMETPOB MOCTPOEHBI JUIS:
3nanuii 3aBona @opna B [erpoiite, myses B Kirelin-Zlene (CLLIA), momemeHui pagapHoit
CUCTEMBI B ApKTHKE, 31aHus Tearpa B KoaymOnn, naBmiiboHa aMeprUKaHCKOW BBICTABKU
B MockBe Ha MeKIyHapoaHO# sipmapke B KaOyne mw Moupeaie u 1. 1. [6].

Xyno)keCTBEeHHbIE IPUHIINIIBI, 32JI0’KEHHBIE B 00pa30BaHME INIACTHYECKUX PEIICHHH
MTOBEPXHOCTEH 000JIOYEK ITOCPEACTBOM BBISBICHUS (POPMOOOpa30BaHUS CTPYKTYPBI,
nMeIoT OoJNbIIOE T'paJOCTPOMTENbHOE 3HaueHWe. [linacTuueckas ITOBEPXHOCTH
Hapy>KHOTO ¥ BHYTPEHHETO IMOKPHITHH, COCTOSIIAs U3 MHOTOUYHCIICHHBIX IECTUTPAHHBIX
00bEMHBIX JIEMEHTOB, OpPHAMEHTAJIbHAS 110 cBOCH opme. BripasurenbHOCTH penbeda
MTOBEPXHOCTH YCHIIMBAETCS HI0OAHCaMH ocBeeHust. OJHako He0OXOAMMO OTMETUTh, YTO
IUIacTHYecKoe peneHne Kymnonos b. dymnepaogaoruiiHo. OMHOTUITHOCTH INIACTHYECKOTO
1 O00BEMHOTO pEUICHUS BCTyNaeT B IPOTHBOpPEYHE C pa3HOXapaKTEPHOCTHIO WX
(YyHKIMOHAIBHOTO HAa3HAYEHUS W HCIOJIb30BaHUA. EnmHOOOpasmwe ImIacTH4ecKoro
(hopmooOpazoBaHHsI MEXaHHUECKNX MACTEPCKUX, BEICTABOYHBIX MaBHJILOHOB M JKHJIOTO
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JIOMa CTUPAET UX 00pa3HO-CMBICIIOBOE Pa3IHUHeE.

[IpakTnka TOKa3bIBaeT, YTO IIEJICHANPABICHHAS OpTaHU3alMs dJIEMEHTOB,
MOYMHEHHBIX, C OJHON CTOPOHBI, KOHCTPYKTUBHOW M (PyHKIIMOHAJIBHON JIOTHKE, a C
JIPyTOii CTOPOHBI — UX XYJ0’KECTBEHHOMY BOCIIPHSTHIO, IPUBOJNT K IJIOOTBOPHOMY H
OpPraHUYHOMY PE3YIILTaTYy.

Hcropudecknii aHannu3 KyIHOJNBHBIX COOPY)KEHHH ITOKa3bIBAaeT OoJblIee HIIH
MEHbIIEE EAMHCTBO MX KOHCTPYKTHBHOH CTPYKTYPHI M JE€KOPaTHBHO-IUIACTHYECKUX
CPEACTB, YTO MO3BOJISIET TOBOPUTH O IEJIOCTHOM KOHCTPYKTHBHO-IIJIACTHYECKOM
JICKOPAaTHBHOM (hOpMOOOPa30BaHUN KYTIOJIOB.

MHuoroobpasue  [IEeKOpaTHBHOH  MOJCIMPOBKH BHYTPEHHEH W  BHEIIHEH
MTOBEPXHOCTH HCTOPUYECKHX KYIOJIbHBIX COOPY)KEHHH TOBOPUT O TOM, YTO JEKOP
AKTHUBHO y4YacTBYET B CO3[aHUU XyIOKECTBEHHOTO 00pa3a KyIOJIbHBIX COOpYKeHH. B
YCIIOBHSIX €IMHCTBA KOHCTPYKIMH U IEKOPATHBHOTO Havaja IeKOp He CKphIBaeT 00beMa,
a Ha000pOT MOAYEPKUBACT €r0 CTPYKTYPY, CO3/1aBasi HEpa3phIBHOE IIeJI0e, MpeBparias
KOHCTPYKTHBHYIO OCHOBY COOPYKEHHSI B ICTOYHHK KPACOTHI ¥ BEIPA3UTEILHOCTH.

TpeboBanus [[BETO-TIJIACTUYECKON BBIPA3UTEILHOCTH u o0Opa3Hoit
TU(GPEepeHINPOBAHHOCT B COBPEMEHHOW IPAKTUKE KYIOJIBHBIX COOPY)KEHHUH
BBI3BIBACT IIPOOJIEMHYIO CUTYAIIHIO, TPEOYIOMIYIO JaJbHEHIIIETO Pa3BUTHS: IEKOPATUBHO
XyIO)KECTBEHHOTO  (OopMOOOpa3oBaHUsI W JEKOPAaTUBHOW  IBETO-TNIACTUYECKOH
MOJICITUPOBKH UX BHEUIHUX Y BHYTPEHHHUX IIOBEPXHOCTEH BOZMOXHO C HCIIOIb30BAaHHEM
HAIlMOHAJIBHBIX U PETrHOHAIBHBIX TPAIUIINH.
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The article analyzes the plastic processing of domes and shells and its relationship with the
structure of a construction. Examples of the development of this relationship in different countries
over a number of epochs to the present day are given.
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WH®OPMAIIMOHHBIN PA3IEJ

IOBUJIEN ITPEJICEJIATEJISI COBETA PEKTOPOB BY30B
MHNPUBOJI’KCKOI'O ®EJEPAJIBHOI'O OKPYTA,
MHPOPECCOPA P.I. CTPOHI'MHA

21 wons 2019 200a ucnonnunocy 80 nem Pomany ['pucopvesuuy Cmponeumny,
npedcedameinto Cosema pekmopos 8y3086 llpusondicckozo hedepanvrozo okpyea, npe-
sudenmy Hayuonanwvrnozo ucciedosamensckozo Huoice2copodckoeo 20cyoapcmeennozo
yuusepcumema um. H. U. Jlobauesckoeo, npedcedamento Obujecmseennoi naiamol
Huoicecopoockoii obnacmu, 3aciysicennomy oesmenio nayku Poccuiickou @edepayuu,
00KMOpY (Pu3uKo-Mamemamuieckux HayxK, npogeccopy, uieny pedakyuoHHol Kojie-
euu Ilpusonotcckozo Hayuno2o HcypHaa.

Poman TI'puropreBuu CTpOHTHH OKOHUMI paguodusnueckuii (akyibrer
l'oppkoBckoro rocynapctBeHHoro ynusepcuteta um. H. WM. JlobaueBckoro B 1962 1.
B 1966 r. okon4m1 aciupanTypy paxkysibTeTa BEIUUCIUTEIBHOW MaTEMaTUKH 1 KHOep-
HETUKHU U 3alUTHI KaHIUAATCKYIO Auccepranuio. B 1978 r. 3amuTua JOKTOPCKYIO
nuccepranuio, B 1979 r. eMy ObLIO MPUCBOCHO yueHOE 3BaHHe mpodeccopa. Poman
I'puropbeBuu sBIsETCS 3aBEAYIOMIMM Kadenpoid MaTeMaTHyecKoro olecreueHus
OBM ¢ momenTa ee coznanus (1973 r.), Obu1 gekaHoOM (hakyJbTeTa BIUUCITUTEIbHON
MareMaTuku u kubepuetuku (¢ 1981 r. mo 1989 r.), mpopekTopoM o yueOHoU padboTte
(c 1989 r. mo 1991 r.), mepBbIM mpopexTopoM (¢ 1991 1. mo 2003 r.), peKTOpOM yHUBEP-
cuteta (c 2003 1. mo 2008 1.). C 2008 r. Poman I'puropseBud Ctpourus — Ilpe3unent
HHI'Y uwm. H. U. Jlobagesckoro.

P. I CtpoHruH pyKOBOIUT BeAyIled HaywdHOU mikoioil Poccuu «Mogenu u me-
TOJIbI MapalIeIbHBIX BHIYUCICHUH /11T MHOTONPOLIECCOPHBIX cucTeM». OH co3laTelb
MPU3HAHHOI'O KOJIJIEKTHBA HUCCIeoBaTeNell B 00JacTH TEOPUH U METOJIOB BbIOOpa pe-
IICHUI Ha OCHOBE CJIIOKHBIX ONITUMHU3AIIMOHHBIX Mojeneld. ABTop 430 HaAyUHBIX U Me-
TOIMYECKUX paboT, BKItOYasi y4eOHUKH, MOHOTpa( UK U KHUTH HAa PyCCKOM U aHTJIUii-
ckoM s3bikax. [logroroBun 12 kaHaAUaTOB HAyK U 4 TOKTOPOB HayK.

AKTHUBHO y4acTByeT B (pOPMHUPOBAHHH TOCYJAPCTBEHHOW MOJUTHUKHU B 00JacTH
00pa3oBaHusl, HCOOXOAUMOM JJIsl PA3BUTHSI HHHOBAIIMOHHOW POCCUICKON IKOHOMHUKH.
Bune-npesunent Poccuiickoro coro3a pekTopoB, npeacenatens CoBeTa peKTOPOB BY-
308 [IpuBomxckoro denepanpHoro okpyra u CoBera pekTopoB By30B Huxxeropoackoi
obnactu. CHCTEMAaTHYeCKH FOTOBUT M BHOCUT aKTyaJbHbIE TPEIJIOKEHHUSI KaK 3ame-
CTUTENb HpejcenaTess DKCIEPTHOIO COBETa MO BONPOCAM KOOPAMHALIMH Pa3BUTHS
(benepanbHOro 1 peruoHaIbHOT0 00Pa30BaTEIbHOI0 3aKOHOAATeIbCTBA TpH Komurere
TlocynapctBenHoi [lymMbl o 06pa3oBaHHIoO.
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C 2006 r. Poman [I'puropseBuu CrpoHrun sasaserca Ilpeacenarenem
OobmecTBenHoi nanaTsl Hikeropoackoit o01acTy, N0 HHUIIUATHBE KOTOPOH ChOpMHU-
poBaHa mepBasi B cTpaHe 00JlacTHasl IPOrpaMMa Pa3BUTHS PECYPCHBIX LEHTPOB JIsS
MIOJrOTOBKH COBPEMEHHBIX pabodnx KaapoB (OTKPHITH 30 IEHTPOB).

3acnyru P. I. CtpoHruHa B pasBUTHN HAyKH U 00pa30BaHUsI OTMEUEHBI OPACHOM
«3nax ITouerta» (1986 r.) n opaenom «Apyx0sm» (2015 r.). P. I. CTpoHTrHHY IpHCBOCHBI
3BaHUSL: «3aCITyKEHHBIH esiTens Hayku Poccuiickoit @epepannm» (1993 1), maypear npe-
mun IIpesunenta Poccun B o6mactu obpasoBanus (2000 r.), maypeat mpeMuii ropoaa
Hwmxuero Hoeropoma (1993, 2009, 2011, 2012 rT.), moueTHBI paOOTHUK BBICIIETO 00pa-
3oBanus Poccun (1997 r.), 3aciyxennsiit npopeccop HHI'Y um. H. U. JlobaueBckoro
(1999 1.), moueTHbI# HoKTOp JIoHIMOHCKOTO cTONMYHOrO yHHBepcuTeTa (2004 1.), TI0-
4eTHHIN TpaxknannH Hmkaero Hosropona (2006 1.).

Pexmopam HHIACY u kxonnexmus, pedakyuonuas koaneeus IIpueonsicckozo
HayuHno2o Jucyprana cepoeyno nozopasisiom Pomana I'pucopvesuua Cmponeuna co
CAABHBIM 10OUNeeM, Jcelarm emy 000po2o 300p0osbs, OIA2ONONIYYUSL U HOBLIX Ceeplle-
HUll Ha baeo pocculickou Hayku!
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IOBUJIEA TIPO®ECCOPA B. I1. CYYKOBA

29 urons 2019 200a ucnoanunocey 70 nem 3asedyrowemy Kageopou cmpoumens-
HbLX Mamepuanog u mexronoeuti Huscezopoockozo 2ocyoapcmeennozo apxumexmyp-
HO-CMPOUmMenbH020 YHugepcumend, 00OKmopy mexHu4eckux Hayx, npogeccopy, yieny
peoakyuonnol koaneeuu Illpusondxcckozo nayunozo ocypuana Cyukogy Bradumupy
llasnosuuy.

Brnagumup IlaBioBuu CydkoB OKOHYHMI [OpPBKOBCKHI HH)KEHECPHO-CTPOUTEIb-
Hbeli mHCTUTYT UM. B. I1. Ukanosa B 1972 1. C 1978 no 1981 rr. oOyuancs B acnu-
paHType JIeHMHrpajCKOro MHKEHEPHO-CTPOUTEIHHOTO MHCTUTYTA, B 1982 1. 3amu-
THJI KaHJAMJIATCKYI0 uccepranuio, a B 2012 1. — JTOKTOPCKYIO IUCCEPTAIMIO HA TEMY
«MexaHOXUMHYECKast aKTUBAIHS MPUPOTHOTO M TEXHOI'CHHOTO ChIPhSI TP MTPOU3BO/I-
CTBEC TUIICOBBIX CTPOUTEIBHBIX MATCPUATIOB U U3NICTUI.

C 1989 r. B. I1. CyukoB siBisieTcs 3aBeAyOIUM Kadeapoii CTpOUTENbHBIX MaTe-
puanoB u texHoimorud HHTACY. Ilox ero pykoBOACTBOM CO3[laHa U YCICIIHO pabo-
TaeT Hay4Has IIKOJa MO pa3paboTKe W COBEPLICHCTBOBAHUIO IIPUHIIUIIOB MEXaHOXH-
MHUYECKOH aKTUBALMU CHIPbS MPU MPOU3BOJCTBE CTPOUTEIBHBIX MaTEPHAIIOB, HCCIIe-
JIOBAHHMIO TPOIECCOB KPHUCTAJUTM3ALMU B THIICOCOACPKALINX CHCTEMax, pa3pabdoTke
sHeprocoeperaromnx, 0e30TX0IHBIX TEXHOJIOTHH NIepepaboTKH MPUPOIHOTO U TEXHO-
TCHHOTO CBIPBSI.

Bonee 20 net Baagumup [1aBnoBuy, Oynyuu denepaibHbIM 3KCIEPTOM, PYKOBO-
IuT neHTpoM «HukeropoactpoiucnbiTanusy. B EHTpe TPOBOASTCS KOMILICKCHBIC
UCTIBITAHUS CTPOUTENBHBIX MaTepUasIoB, U3JICIUH U KOHCTPYKIUHU 110 3aKa3aM Ipel-
MIPUSTHI CTPOUTEIIFHOTO KOMIUIEKCA N3 Pa3IMiHbIX PernoHoB Poccru 1 3apyOeKHBIX CTpaH.

IIpodeccop B. I1. Cyuxkos siBisieTcst aBTopom Oosiee 100 HaydHBIX U yueOHO-Me-
ToIMYeCKUX nmyonukanuii, 11 narentoB Ha uzo0petTenus. [log ero Hay4YHbIM PyKOBOJ-
CTBOM ITOJTOTOBJIEHO 6 KaH/JMJIATOB TEXHHYECKHMX HayK. 3a JOCTHKEHHsS B HAy4YHOU
n 00pa3oBaTeNbHON NEeSITEIBHOCTH €My MPUCBOCHO MOYETHOE 3BaHHE «3aCITyKEHHBIN
paboTHUK BbICHICH IKONbI Poccuiickoii ®Denepannm», 3Hak «lloyeTHBIH pabOTHUK
BBICIIETO MPO(eCcCCHOHANBHOI0 00pa3oBaHusy», 3HaK «[loyeTHbIl cTponTens Poccumy.
Brnagumup [TaBmoBuY nMeeT Harpaabl MEKIYHAPOIHBIX BBICTABOK U KOHKYPCOB HH-
HOBAI[MOHHBIX pa3paboTok B I. bproccene (benbrus), r. XKenese (1LBetinapus).

Pexmopam HuocecopoOockozo 2ocydapcmeennozo apxumexmypHo-cmpoumeib-
HO20 yHugepcumemd, pedakyuonnas xoareeus llpugondcckoeo Hayunoeo dcypHaia
nozopasnsaom Braoumupa Ilasnosuua Cyurosa ¢ obunieem, dceiarom 300posssi, Oad-
20NOLYYUsl, HOBBIX CEEPULEHUN HA O1A20 POCCUUCKOU HAYKU, YCNEX08 6 N0020MOBKe
HAYUHBIX U UHHCEHEPHBIX KAOPO8 OJisi CIMPOUMENbHOU OMPACIU cmpanbl!
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HOBBIE U3JIAHUSA

10. I. MemepsikoB. 'mapaBiauveckune BsKYyIIHe.
Beronbl. CTponTe/bHbIe PACTBOPBI: y4ed. mocodue /

I0.T. M C.B. @ B. II. C
TUIPABJIMYECKUE CILICPAKOB, CHOPOB, YHKOB,

BSDKYIITHE. AHO AIIO «Texnuueckas axamemus PocaTtomay. —
BETOHBI. CIIo., 2019. — 200 c.: ui.

CTPOMTEJIbHBIE s vl
PACTBOPBL. ISBN 978-5-906580-06-1

B cBs3u co Berymnernem PO B BTO mposene-
Ha nepepaboTka crangaptoB PP Ha cTpouTenbHbIE
MaTepuaisl ¢ LHeNbio UX rapmMoHn3anuu ¢ EBpomneii-
ckuMu HopMmamiu. [locobue comepxuT HHOPMAIINIO
0 TH/IPABINYECKUX BSIKYIINX, 0ETOHAX M CTPOUTEIb-
HBIX PacTBOPAX C yUETOM NPUBEACHHBIX H3MECHEHHH.

[Mocobue orBewaer TpeboBaHUsAM 00pa3o0-
BaTEIbHBIX IporpammMm, a Takxke DeneparbHOMY
rocy/1apCTBEHHOMY 00pa30BaTeIbHOMY CTAHIAPTY BHICIIETO MPO(ECCHOHATBLHOTO 00-
pa3oBanus «bakamaBpuaTty mo HampasieHuio ToaroToBkH 08.03.01 «CTponutenbcTBO»
n «Crnenmanutet» mo crernuaibHocTh 08.05.01 « CTpouTeThCTBO YHUKATBHBIX 3TaHIH
U COOPYKEHUI».

Meshcheryakov Yu. G., Fyodorov S. V., Suchkov
V. P. Hydraulic Binders. Concretes. Mortars:
Study Guide / Rosatom Tech. — Saint Petersburg,
HYDRAULIC BINDERS. 2019. — 176 p.: Fig.

CONCRETES. ISBN 978-5-906580-09-2 (Eng.)

MORTARS

In view of the fact that Russia joined the
WTO, the Russian standards on building materials
have been revised to ensure compliance with the
European regulations. The Study Guide contains the
information on hydraulic setting binders, concretes
and building mortars with due regard for the
revisions made.

The Study Guide meets requirements of
educational programs and of the Federal State
Educational Standard for Higher Vocational
Education “Bachelor's Program" of 08.03.01 “Construction” discipline and “Specialist's
Program" of 08.05.01 "Construction of Unique Buildings and Structures" discipline.
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Cob6oap C. B. ®pakTajabHble NapamMeTpbl BOAHBIX
C.B. Co6onb

o0bexkTOoB: MoHorpadgusi / C. B. CobGonp; Hwmxe-
®PAKTAJIbHBIE MAPAMETPbI
BOAHbIX OBLEKTOB rop. TOC. apXUTEKTYyp.-cTpouT. YH-T. — H. HoBropox:
HHI'ACY, 2019. - 232 c.
ISBN 978-5-528-00344-3

B xHure nokasaHo NpHIIOKEHHUE IEMEHTOB (pak-
TAJBHON TEOPUH K COBOKYITHOMY OIHMCAHUI0 MOpdoMe-
TPUUYECKHX AapaMeTPOB MPUPOTHBIX M TEXHOT€HHBIX
TIOBEPXHOCTHBIX BOAHBIX OOBEKTOB, KIMMAaTHYECKUX,
THJIPOJIOTHYECKUX M TEOJOTHYECKHX MPOLECCOB, CO-

TN MIPOBOXKJAOIINX UX CYIIECTBOBAHUE.
Huxiuit Hosropos, 2019 Marepuas axpecoBaH HCCIIENOBATEISIM BOIHBIX
00BEKTOB — HHKEHEPaM, HayYHbIM paOOTHUKAM, acIH-
paHTaMm, CTyJICHTaM Pa3JINYHbIX CHEUAIBHOCTEH.
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HNEPEYEHb TPEGOBAHUM U YCJOBUMI JIJISI MYBJIUKALIUHA
HAYYHOWM CTAThH B MIEPHOJUYECKOM HAYYHOM U3JIAHUU
«[IPUBOJI’KCKUA HAYYHBIN KYPHAJI»

1. Cnncoxk MaTepnanoB, HeOOXOAUMBIX VI MyOJIMKANMI HAYYHOH CTaThH

1.1. ABTOp (aBTOPBI) B COOTBETCTBUHM C MPHBE/ICHHBIMH HIDKE TPEOOBAHHUSMH JIOJDKSH
0(hOpMHTH MaTepHaITbl HAYYHOH CTaThU: PYKOIHUCH CTaThU M COIPOBO/INTEIBHBIC IOKYMEHTBI
K Hel. XKypHaun siBIsieTcst ABYSI3bIYHBIM M MaTepHaIIbl HAYYHOH CTaTbH MOTYT MOJIaBaThCs B
peIaKLuIo Ha PyCCKOM WJIM HA aHTJIMHCKOM SI3bIKaX (3/1€Ch MMEETCs BBULY SI3bIK OCHOBHOTO
TEKCTa CTaThH, T. K. YaCTh MaTEPUAIIOB CTAaThH JIOJDKHA O(OPMIIATHCS Ha 000HX SI3bIKaX ).

1.2. Pyxonuch cTaThu HPEJCTABISAETCS B JByX JK3EMIUIIpax B MEYaTHOM BHJE
Ha jucrax ¢popmarta A4 (ohopmiieHne — cM. 1. 2) U B 2JIEKTPOHHOM Buje (odopmie-
HUE — cM. 11. 3). Ileuamnulii u 31eKmMpPOHHbBLI 6APUAHNILL PYKORUCU CINAMbU 00TIHCHBL
O0bImb UOEHMUYUHDIL.

1.3. ConpoBouTeNbHbIE JOKYMEHTHI K PYKOITUCH CTaThH JOJIKHBI BKJIIOYATh B ceOs:

1.3.1. ConpoBouTeNbHOE MUCHEMO B JIBYX AK3EMIUISpaxX B MEYaTHOM BMJIE HA JIU-
cre popmara A4 mo yTBep:kAeHHOI dopMe, KOTOpasi IpUBE/IEHA HA MHTEpHET-caiiTe
KypHana: http://www.pnj.nngasu.ru JlaHHOE MHCHMO MOJIMUCHIBACTCS PYKOBOJIUTEICM
opranuzanuu (IOpUIMYECKOr0 JIMIA), OTKyJa HCXOAUT PYKOIUCh ctaThi. Eciu aBTop
CTaThU HE SBJIAETCS paOOTHUKOM KaKOI-T100 OpraHu3aIiy, He SBJISIETCSl aCITUPaHTOM,
JIOKTOPaHTOM, COMCKATeNIeM YUEHOI CTETNeHH, TO COMPOBOAUTEIBHOE MUCHMO MOIHUCHI-
BAeTCS UM JIMYHO (B 3TOM CJIy4ae K CONPOBOJUTEIILHOMY UChMY JOJIKHBI IPUIIAraThCs
JIOKYMEHTBI, TIOATBepKaaromnme craryc 0ezpaborHoro). /s padornukos HHI'ACY,
a TaKKe JUISl aclUpaHTOB, JOKTOPAHTOB, COMCKATENEH yYeHOH cTeneHH, o(uIraibHO
odopmiennsix B HHI'ACY, conpoBoanTeIbHOE THCHMO MPEJICTABISITH HE TpeOyeTcsl.

1.3.2. Beinmcky U3 mpoToKouia 3aceianus kadeapsl (oTaena, HayYHO-TEeXHHYECKO-
r'0 COBETa WJIM MHOTO NMPaBOMOYHOTO OpraHa) ¢ peKOMEHAaluel CTaThH K Iy OJIHKaIuK
B [IpMBOJIDKCKOM Hay4HOM JKypHaJIe B IByX 9K3EMIUISIpax B IeUYaTHOM BHJE Ha JIUCTaX
¢dopmara A4. Eciin cTaThs mpeacTaBIsSieTCsl HE OT JIMIIA KaKOH-JIMOO OpraHu3anuu, a
HETIOCPEICTBEHHO (PU3MUYECKUM JIUIIOM, TO BMECTO BBIIHCKH MPEJICTABISETCS PEKO-
MeH/Iaus K OnmyOJIMKOBaHUIO, TIOANKMCAHHAS HayYHbIM PaOOTHUKOM, UMEIOIIUM y4e-
HYIO CTETIEHb [0 COOTBETCTBYIOIIEH CIEIMATbHOCTH (OMpeeIsieTCs 10 HOMEHKIIAType
CHeNHaIbHOCTEH HayuYHBIX pa0OTHUKOB, yTBEpKIeHHOH MuHoOpHayku Poccun).

1.3.3. DkcnepTHOE 3aKIII0YEHHE O BO3ZMOXKHOCTH OITyOJIMKOBAHUSI CTaThbU B OTKPBITOM
MeYaTH B IBYX HK3eMIUIsIpax B IIEYaTHOM BHjie Ha uctax Gopmara A4. JlaHHbIH TOKyMEHT
oopmitsiercst o (opMme, yTBEPIKACHHON B OPraHU3alliM, OTKY/a UCXOIUT PYKOIHCH CTa-
ThH. DopMa FKcTIepTHOTO 3aKiroueHus, yreepxaeHHas B HHI'ACY, pa3meriena Ha uHTep-
HeT-caiiTe kypHana: http://www.pnj.nngasu.ru (s paboraukoB HHIACY, a taxoke uis
aCIIMPaHTOB, JIOKTOPAHTOB, COMCKATENCH YUeHOH cTerneHn, opUIUaIbHO 0QOPMIICHHBIX B
HHI'ACY, nauHbIi TOKyMEHT 0(OpMIISIETCS B OT/IEJIE HHTEIUICKTYalbHOM COOCTBEHHOCTH
u Tpancdepa rexHonorni (kopmyc 11, kad. 213-a, Ten.: (831) 430-19-34)).

Ecin B opraHuszanuu, oTKyJa MUCXOAUT PYKOIHCH CTAaThH, HET YTBEPXKJACHHOW
(OpMBI DKCHEPTHOTO 3aKIIOYEHHs, TO B KayecTBe oOpasla MOXKET HCIIOJIb30BaThCS
¢opma HHI'ACY (mipu 5TOM aBTOp OJIKEH BHECTH COOTBETCTBYIOIIME U3MEHEHHS B
HauMeHoBaHus foyxHocTel 1 @.M.0. oTBeTcTBeHHBIX J1ull). Eciu cTaThs npeacTaBis-
eTCsl He OT JIMIla KaKoi-T1M00 OpraHn3anny, a HeMoCPEICTBEHHO (PU3MYECKUM JIMLIOM,
TO DKCIEPTHOE 3aKJIIOUYCHHE O BOZMOXKHOCTH ONYOJIMKOBAHUS CTaThbU B OTKPBITOMH Tie-
YaTH MpeJCTaBIIsATh He TpeOyeTcs.

1.3.4. JloxymeHT (komus OJlaHKa IOJAINMCKH), MOJATBEPKAAOIMH odopmMieHHe
noanucky Ha [IpuBOJDKCKMI HAaydHBIH KypHat Ha 2 (aBa) HOMepa wiu Ooiee (MH-
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nekc 80382 B katamore AreHTcTBa «Pocmedarsy). [lonmucka MoxkeT OBITH 0(opMIICHA
(GU3NIECKUM WIN IOpUANYECKUM JIHIOM. TpeboBaHue 1o o(hOpMICHHIO TOIIUCKY He
pacnpocmpansaemca Ha cielyIolne KaTeropuy JHIl: 1) Ha acIupaHToB (CTaTycC aclu-
paHTa MOATBEPKJAeTCs CIIPAaBKOW M3 OPraHNU3alnH, B KOTOPOU NMPOXOJUT O0yUECHHE B
acrupanrype); 2) Ha mrtaTHBIX coTpyaankoB HHI'ACY; 3) Ha 4iIeHOB peJaKIIHOHHOM
koyuternn [IpuBOIKCKOTO HAYYHOTO XypHANa. [Ipumeuanue.; eciii COABTOPOM CTaTbU
SIBIISICTCS JINLIO, HE OTHOCSIIEECs] HU K OJTHOM M3 BBINICYKAa3aHHBIX KaTErOpHid, TO Tpe-
6oBanue 10 0(hOPMIICHHIO MOJIMUCKH HA KYPHAI COXPAHSIETCS.

1.4. Ecnii aBTOpaMu CTaThH ABISIOTCS PAOOTHUKH PAa3IMIHBIX OpraHu3annii (Iopu-
JIMYECKUX JIUI), TO CONPOBOJIUTEIBHBIE JOKYMEHTHI 0()OPMIIIOTCS] OT OJHOHM U3 opra-
HU3anuil (110 YCMOTPEHUIO aBTOPOB), @ OT OCTAJIbHBIX HEOOXOJMMO IPEACTaBUTH BbI-
ITUCKY U3 TIPOTOKOJIOB 3aceaHnuii Kadeap (0T/1en0B, HAyYHO-TEXHUIECKUX COBETOB MIIN
MHBIX TIPAaBOMOYHBIX OPTaHOB) C PEKOMEHJAaNNel CTaTbu K OIyOJIMKOBAHUIO C Y4E€TOM
c(hOpPMHPOBAHHOTO aBTOPCKOTO KOJICKTHBA. J|aHHBIE BBINMCKU JIOJDKHBI OBITH TIOAIH-
CaHbl PyKOBOJIUTEIIEM OpraHU3alNK, KOTOpask 3aBepsIeTCs 1e9aThi0 OPraHU3aIHH.

2. IIpaBuia opopMiieHUs: pyKONMCH HAYYHOH CTAaThbU B IEYaTHOM BH/1e

2.1. Pykonuch cratbu (pu 0ohOpPMIICHHN OCHOBHOTO TEKCTa CTaTbU HA PYCCKOM
A3blIKe) T0JDKHA BKIIIOYATh B CE0sI CIIeTyIOINe COCTaBHBIC 3JIEMEHTBHIL:

- uagexc Y/IK (yHuBepcanabHas JecsTHYHAs KJIaCCUPUKALIM);

- (aMuIMK, MHUIHAIBI aBTOPOB HA PYCCKOM A3bIKE,

- Y4EHBIEC CTEIICHN M yYEHBIC 3BaHUSI aBTOPOB HA PYCCKOM A3blKe (3BaHUS B HE-
rOCyJIapCTBEHHBIX aKa/IeMHUsIX HAyK HE yKa3bIBaTh);

- TIOJDKHOCTH aBTOPOB (110 OCHOBHOMY MECTY Pa0OTBI, & TAK)XKE 110 COBMECTUTEIb-
CTBY (€CIIM UIMEETCS1)) HaA PYccKOM A3biKe (ECIHU aBTOP SIBISIETCS ACIIMPAHTOM, JIOKTOP-
AQHTOM WJIM COUCKATEeJIeM yYeHOW CTENeHH, TO HeoOXOAMMO yKaszaTh Ha3BaHHE Kade-
ZIpBI, HA KOTOPOH OH OPOPMIICH);

- Ha3BaHME CTaTbH HA PYCCKOM A3bIKE,

- TI0JITHO€ HAUMEHOBAHNE OPTaHU3alUH (FOPUANIECKOTO JIUIA), SIBISIOMIETOCS Me-
cTOM paboTHI aBTOpa (OCHOBHOE MECTO PA0OTHI M COBMECTUTEIBCTBO (ECITH UMEETCH))
Ha pyccKom A3bIKe;

- KOHTaKTHasi MHPOpManus Ui MEepernnuckn (OCHOBHOE MECTO paboThl U COBMeE-
CTHUTEILCTBO (€CIIM UMEETCS)) Ha PyccKOom A3blKe: TIOYTOBBIM ajpec opraHu3anuu (¢
yKa3aHUEM HHJIEKca); HoMep TeieoHa, HoMmep ¢akca (C ykazaHHEM KOJa Topona),
aipec 3JIEKTPOHHOH IOYTHI;

- KJIIOUEBBIE CIIOBA Ha pyccKom sA3biKe (3 — 5 CIIOB U (WIM) CIIOBOCOYETAHHH);

- aHHOTAIUs CTAThU Ha pycckom a3vike (00muit o0vem He Oomnee 0,3 c1p.);

- OCHOBHOI! TE€KCT CTaTbU HA PYCCKOM A3bIKE,

- OuOIHOrpadUIECKIi CIIUCOK HaA PYCCKOM A3blKe (HE MCHEE TPEX HCTOYHUKOB);

- amMunMM, UMEHa, OTYECTBA (IIOJIHOCTHIO) ABTOPOB HA AHZAUICKOM A3bIKE,

- Y4EHBIEC CTEIICHN M yYEHBIC 3BAHUSI aBTOPOB HA AHZAUICKOM A3bIKe (3BaHUS B
HETrOCYJJapCTBEHHBIX aKaJeMHsIX HayK HE YKa3bIBaTh);

- TIOJDKHOCTH aBTOPOB (110 OCHOBHOMY MECTY Pa0OTBHI, & TAK)XKE 10 COBMECTUTEIb-
CTBY (€CIM HMMeEeTCs)) Ha aH2AuiCKOM A3blKe (ECIHU aBTOP SBISETCS acIHUpaHTOM,
JIOKTOPAHTOM WJIM COMCKATEJIEM YUYEHOH CTEeNeHH, TO HeOOXOAMMO yKa3aTh Ha3BaHHE
Kadeaprl, Ha KOTOPOil OH 0(OpPMIICH);

- Ha3BaHWE CTaTbU HA AH2UIICKOM A3bIKE;

- TI0JITHO€ HAUMEHOBAHNE OPTaHU3alUH (FOPUANIECKOTO JIUIIA), SIBISIOMIETOCS Me-
cTOM paboTHI aBTOpa (OCHOBHOE MECTO PA0OTHI M COBMECTUTEIBCTBO (ECITH UMEETCH))
Ha AH2IUTICKOM A3bIKE;
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- KOHTaKTHas MHQpOpManus i Mepernucku (OCHOBHOE MECTO paboOThl U COBMeE-
CTUTEIBCTBO (€CIIN UMEETCS)) HA AH2UIICKOM A3bIKe: TIOYTOBBIA ajpec OpraHu3annun
(c yxazanmem UHACKCA); HOMep TenedoHa, HoMep ¢akca (¢ yKa3zaHHEM KoJa ropoia),
aipec IEKTPOHHOM ITOYTEI;

- KJIIOUYEBBIC CIIOBA HA AH2IUICKOM A3bIKe (3 — 5 clloB U (WIIN) CIIOBOCOYETaHUN);

- aHHOTAIUs CTAThU HA AH2IUIICKOM A3blKe (00mmit 00beM He Oomnee 0,3 cTp.);

- bubnmorpaduaecKkuil CITUCOK HA AH2IUIICKOM A3bIKe (HE MEHEee TPEX NCTOYHHUKOB);

- 3HaK OXpaHbl aBTOPCKOTO IIpaBa, COCTOSIIIUH N3 CIEIYIONINX 3JIEMEHTOB: JIATHH-
ckast OykBa «C» B OKPYKHOCTH, (PaMHJINU, HHUIIMAJIBI aBTOPOB Ha PYCCKOM SI3BIKE, T0JT
HAIpPaBICHUSI CTAThH B PEAAKIIHIO.

Pacnonoscenue u ogpopmnenue gvlienepeuuciennvlx yacmeii pykonucu cma-
mbu 00JIHCHO COOMBEMCMEOGAMY 00PA3UY OPopMIeHUA HAYUHOU CHMaAmbU, KOMO-
Pulil pazmeujen Ha uHmepHem-caime ycypuana: http://www.pnj.nngasu.ru.

2.2. Pykonwuch ctatbu (Ipu 0pOPMIIEHUH OCHOBHOTO TEKCTa CTAaTbH HA AHZAUI-
CKOM A3blKe) TOJDKHA BKIIOYATh B CE0sI T€ )K€ COCTaBHBIC AJIEMEHTHI, KOTOPBIE YKA3aHBbI
B 1. 2.1. IIpu 5TOM pycCKOS3bIYHOE HAITMCAHKUE 3aMEHSIETCSl Ha AHTJIOSI3bIYHOE, a aHTJIO0-
SI3BIYHOE — Ha PYCCKOSI3BIYHOE.

2.3. TIpu opopMIIeHAH PYKOIHCH CTaThi HEOOXOIMMO COOITFOIATH CITSYFOIIME TPEOOBAHKS:

2.3.1. TekcT pyKONMCH CTaThi HAOHMpaeTcs Ha KOMITBEOTEPE B TEKCTOBOM PEIaKTOpe
«Microsoft Word» u pacriedarpiBaeTcsi Ha IpHHTEpE Ha JMcTax Oymaru (opmara A4 ¢ omgHOM
croponbl. [ notHoCTs Oymaru 80 /M2, Pasmepsl roseii crpaHuil: BepxHee 25 MM, HIDKHee 25 MM,
neBoe 25 MM, TipaBoe 25 MM. CTpaHHIIBbI IOJDKHBI OBITH IIPOHYMEPOBAHbI B HIDKHEH ITPpaBOi YacTH.

2.3.2. Tekcr pykomucu ctathi Habupaercs mpudrom Times New Roman Cyr.
HIpudt Ne 14 ¢ mexcrpounsiM uHTEpBaIoM 1,0 (0MHAPHBIN) HCTIOIB3YeTCst JuIsl Habopa
crenyrommx yactei pyxonucu: uaaexc Y AK, @.J1.0. aBTopoB, yUeHbIE CTENIEHH U yYEHbIE
3BaHMs ABTOPOB, JIOJDKHOCTH aBTOPOB, Ha3BaHue cratbi. Llpudt Ne 14 ¢ MexCTpOUHBIM
uHTEpBaJIoM 1,5 (TIOIyTOPHBIH) UCTIONB3YeTCs Al HAOOpa CIACAYIONMX YacTell PyKOIHCH:
OCHOBHOM TEKCT CTaThH, 3HAK OXpaHbI aBTopcKkoro mpasa. [lpudt Ne 12 ¢ MesxxcTpodHbIM
nHTepBanoM 1,0 (oanHApHBII) HCTIONB3yeTCs Tl HA0Opa CIEAyIONMX YacTeld PyKOIHCH:
HaMMEHOBAHNE OpraHu3aluy (Mecta pabdoThl aBTOPOB), KOHTaKTHas MH(popManus (agpec
OpraHU3alLyH{ U JIp.), aHHOTAIUsI CTAaThH, KIIIOUYEBBIE CIIOBA, OMOINOTpadMIECKIH CITHCOK.

2.3.3. BykBBI pycCKOTO U TpeuecKoro an(aBuToB (B TOM YHCIIe HHACKCHI), a TAKXKe
Bce nu(dpHI (B TOM YUCIIE HHIACKCH) HEOOX0AMMO HaOMPaTh MPSIMBIM MIPU(GTOM, a OYK-
BBI JIATHHCKOTO ajdaBuTa — KypcuBoM. AOOpeBHaTyphl, cTannapTabie GyHKIUU (Re,
sin, cOS U T. I1.) ¥ CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB HAOMPAIOTCS MPSIMBIM HIPUPTOM.

2.3.4. TekcT craTbu MOXXET BKJIIOYATh (POPMYIIBI, KOTOpBIE TOJKHBI HAOWPAThCA
mMonsKo ¢ ucnonv3osanuem peoaxmopa gopmyn «Microsoft Wordy. Ilpn sTom HeoO-
XOJIIMO HMCIIONIE30BaTh penakrop dpopmyn «MathType 6» mmm «Microsoft Equation 3.0».
[Ipu ucronmp3oBannu TeKCTOBOrO pemakropa «Microsoft Word, Office-2010» He momy-
CKaeTCsl NCIOJIb30BaHUE peslakTopa GOpMyJI, OTKPBIBAIONIETOCs 110 KoMaH/e «BcraBka —
Dopmyrna» (KHOIIKA «T» HA MAHENIN OBICTPOro JocTyna). B naHHON Bepcuy HEOOXOANMO
B MeHI0 «BcTaBka» HaxaTh KHONKY «OOBEKT» M B BBINAJAIOIIEM MEHIO BHIOpATh THII
BcTaBisieMoro o0bekTa — «Microsoft Equation 3.0». HlpudT Gopmyn momkeH cooTBeT-
CTBOBaTh TPEOOBAHUAM, NPEIbIBIIEMBIM K OCHOBHOMY TEKCTy CTaTbu (CM. Bblme). B
CTaThe JIOJDKEH OBITh HEOOXOIUMbI MUHUMYM (hOPMYJI, BCE BTOPOCTEIICHHBIE U TIpOMe-
JKYTOYHBIE MAaTeMaTHIECKHE TPEe0oOpa30BaHMs IIPH HEOOXOANMOCTH MOTYT BBIHOCHTBCS B
MIPUIIOJKEHHE K CTaThe (B KaUecTBE MOSCHSIONEH MH)OPMALINH ISl PELICH3EHTa).

2.3.5. TeKCT cTaTby MOKET BKIIIOYATh TAOJINIIB, & TAKXKE TpauuecKue MaTepralbl
(pucynku, rpadukn, pororpadun u ap.). JJaHHEIE MaTEPHUAIBI JOKHBI IMETh CKBO3-
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HYI0O HyMepalnuio u Ha3BaHus. Ha Bce Tabmuupl U rpadudeckue MaTepraibl JOJKHBI
OBITH CENaHbI CCHIIKU B TEKCTE CTaThH. [IpH 3TOM pacIoyio’KeHHe TaHHBIX 00BEKTOB
JIOJDKHO OBITH 1ociie cChlIoK Ha HuX. [pudT Tabmui 10mKeH cooTBETCTBOBATE Tpedo-
BaHUSM, NIPEIbSIBISIEMBIM K TEKCTy cTaThi (cM. BbIte). [lpudT Hagnuceir BHyTpH pH-
CYHKOB, rpadukoB, portorpaduii u np. rpadpudecknx marepuanoB Times New Roman
Cyr, pazmep Ne 12, mexctpounslit uarepsain 1,0 (onuHapHsbIit). B ciaydyae ncnonbs3osa-
HUS B CTaThe IIBETHBIX TpaUUCCKUX MaTepHUaoB (pUCYyHKH, Tpaduku, pororpadun u
JIp.) UX HEOOXOAMMO CKOMITOHOBATh Ha YETHOM KOJIMYECTBE CTPAHUI] — 00 HA JBYX,
1100 Ha YETHIPEX OTACIbHBIX CTpaHHULAX (HO He Oojee ueThipex crpanun). K qanHbIM
PUCYHKaM JOJDKHBI OBITH CACNaHBbI MOJINCH, a B TEKCTE CTAaThbH HAa HUX JIOJKHBI OBITH
cchlIKU. Vcnonp3oBaHME IBETHBIX IpadUUecKUX MaTEepHaJoB JOJDKHO OBITH OINpaB-
JIAaHHBIM (B TeX CIy4asX, KOTJa UX HEJIb3sl 3aMEHUTH YePHO-OCIIBIM aHAJIOTOM).

2.3.6. bubnmmorpaduiecKuii CICOK J0JHKEH ObITH 0(pOpMIIEH B COOTBETCTBHU C TPEOO-
BarusiMu ['OCT P 7.0.5-2008 (c yueToM BCTYIIIEHHS B CHITY TIOCIIEAYIOIINX BEPCUH TaHHO-
ro IoKkyMeHTa). Hymepanust murepaTypHbIX HCTOYHHUKOB B CIIMCKE AASTCs B TIOPSIIIKE ITOCIIe-
JIOBaTENILHOCTH cChUIOK. Ha Bee nmuTepaTypHble HCTOYHUKH IOIKHBI OBITH CCBUIKU B TEKCTE
CTaThH (B KBaIpPaTHBIX CKOOKax). B Oubmmorpaduueckuii CIICOK BKITFOYAFOTCS TONBKO TE
paboThI (JOKYMEHTHI), KOTOPBIE OITyOJIMKOBAHbBI B MEYaTH HA MOMEHT IPEJCTABICHUS PY-
KOITUCHU CTAaThH B PeIaKiiio. KolmuecTBO IUTEpaTypHBIX HCTOYHUKOB B CIHMCKE JIOJDKHO
ObITh HEe MeHee 3-X. B kauecTBe IMTHPYEMBIX JINTEPaTypPHBIX HCTOYHUKOB JOJDKHBI HCIIOJIb-
30BaThCSl HAyYHBIE CTAThH, OIyOJIMKOBaHHBIE 32 MOCIIEIHNE 5 JIET B POCCHUICKUX U 3apy-
OEXKHBIX PELIEH3UPYEMbIX HayIHBIX IEPHOIMUECKUX U31aHnsX. He pormyckaercs cepuiatbes
Ha y4eOHMKU 1 y4eOHbIe TOCOOMS, HayYHO-TIOMYJISIPHYIO JINTEPaTypy, €CIIA OHHU HE SIBIIS-
10TCsl OOBEKTOM HCCIE0BaHNs. B aHrI0A36MHOM BapruanTe 6MOIrorpaduieckoro crmcka
PYCCKOSI3bIYHBIC JINTEPATyPHbIE HCTOUYHHUKH JIOJDKHBI OBITH TIPEJICTABICHBI B TPAHCINTEPA-
MY, Ha JaTtuHUne. Kpome Toro Ha3BaHus craTel M Ha3BaHUS JKYPHAJIOB MIEPEBOITCS Ha
AHIIMACKAN SA3BIK (TIEPEBOJ YKa3bIBaCTCS B KBaJpAaTHBIX CKOOKax). bubmmorpadudeckue
OITMCAHMS AHTJIOSA3BIYHBIX M3JIaHUH IPUBOJTCS B OPUTHHAIBHOM BHze. i u3aHui Ha
JIPYTHX SI3bIKaX Ha3BaHMS CTaTeH M Ha3BaHWs )KypPHAJIOB JIOJDKHBI OBIThH NEpEBE/ICHBI HA aH-
TIIMHACKHH SI3bIK (TIEpEeBO/] yKA3bIBACTCS B KBAIPATHBIX CKOOKaX).

2.3.7. O6beM pyKONHCH CTaThbU (BKJIIOYAsl YepHO-OEIbIe U IIBETHBIE rpaduiecKue
MaTepuabl), 0QOPMIICHHOH ¢ YIETOM BhIIICEPEUHCICHHBIX TPEOOBaHUIL, He d0/1iceH
npesviuwiamy: a) 11 (OMMHHAIIATH) CTPAHUL IPH HAJTWYUH B TEKCTE HE MeHee 3-X Tpa-
¢ugeckux MatepuanoB (PUCYHKOB, rpadukoB, pororpaduii); 6) 8 (BoceMb) CTpaHUI
BO BCEX OCTAJIBHBIX CIIydasix.

2.4. Pykonuch cTaThu JOJDKHA OBITH TIIATEIHHO OTPEJaKTHPOBaHA M MOJIHCAHA
BCEMH aBTOpaMH (JIMYHO) C OOpATHOM CTOPOHBI MOCIEAHEH CTPAHUIBI C YKa3aHHEM
JIaTHI TIPEACTABICHHS PYKOIUCH B PENAKINIO (YHCII0.MECSIL.TO).

3. [IpaBusa odopmiieHUsI PyKONIUCH HAYYHOH CTATHH B 3JIEKTPOHHOM BH/Ie

3.1. B niekTpoHHOM BHAEC HEOOXOIUMO MPEICTABHUTH (pailil, MOIATrOTOBICHHBII
B pemakTope «Microsoft Word» (tum daitna «docy» mmu «docx» mimn «rtf). JlanHbIH
(ailyr 1oJKEeH BKIIIOYATh PYKONNCH CTAThHU (IOArOTOBJICHHON B COOTBETCTBUU C II. 2)
CO BCTaBJICHHBIMHU B TEKCT I'pa)UuecKMMH MaTepuaiamMu (eci OHM uMmerorces). B Ha-
3BaHMU (ailiia JOIDKHA IPUCYTCTBOBATH (haMHIINS aBTOpa cTaThi. Paiin gomKkeH ObITh
3ammcad Ha koMmakT-quck (CD-R wimu CD-RW).

3.2. Kaxslii OTAENBHEIN TpadndecKuii MaTepual (pUCYHOK, rpaduk, hoTorpadust
U JIp.) AOJDKEH OBITH 3alMcaH B BHJIE OTJEJIBHOTO (aiiya, Ipu 3TOM Ha3BaHus (ailioB
JIOJDKHBI COOTBETCTBOBATh HYMEPALMH JaHHBIX MaTepuanoB (Hanpumep: «Puc.1»). Bee
rpadudeckre MaTepuasbl JOJDKHBI OBITh JOCTYITHBI IS PEJaKTUPOBAHUSL, IS 3TOTO
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OHH JIOJDKHBI OBITH NPEJICTABICHBI 8 UCXOOHOM (popmame (HATIPUMED, /LI PUCYHKOB,
co3/aHHBIX B Trpaduueckom penaktope «CorelDraw», HeoOXoanMo IpejacTaBiIcHUE
(haiinos B popmate «cdr»). [IpencraBineHue rpadukoB, PUCYHKOB U T. II. TpaQUIECKUX
MaTepuaoB B BUJI€ OTCKAHUPOBAHHBIX N300pakeHui He donyckaemcsa. Daiinsl GoTo-
rpaduii 10JKHBI HMETh pacmupenue «jpg». KauectBo Beex rpa)uueckux MaTepruaIoB
JIOJDKHO OBITH BRICOKUM (He HInke 300 dpi).

4. IlopsaoK npeACTABIEHUS B PeJaKLIMI0 MATEPUAJIOB HAYYHOH CTATbU

[ToxroToBIEHHBIE C YYETOM BCEX BBIIICIIEPEUNCICHHBIX TPEOOBAHUI MaTepHalIbl
Hay4YHOW CTaThM (PYKONMCH CTAaThbH M CONPOBOAMTEIbHBIC JTOKYMEHTHI K HEH) JIOJIXK-
HBI OBITH 3ameyaTaHbl B KOHBEPT Gopmara A4, Ha KOTOPOM yKa3bIBaeTCsl aJpec pe-
nmakauu: Poccus, 603950, e. Huoicnuu Hoszopoo, ya. Hnvunckas, o. 65. @®I'EOY BO
«Huoicecopoockuil 20cy0apcmeeHtblil apXumeKmypHo-CmpoumenbHolll YHUSepCUmem».
Omeemcmeennomy cexpemapro Ilpugondicckozo nayunozo sicypranra Monuuy /. B.

KonBepr ¢ MaTepranaMu MOXeT OBITh OTIIPABJICH IO MOYTE, C HCIIOJIb30BAHHEM
KYPbEpPCKOH JOCTaBKH WIIM JIOCTABIICH JIMYHO aBTOPOM (JIOBEPEHHBIM JIMIIOM aBTOPA).
B ciydae oTnpaBKH € HCIIOJIB30BAaHUEM KYPBHEPCKOH TOCTABKH, a TAKXKE B CIIydae JINY-
HOH JIOCTaBKH, KOHBEPT HeoOXoaumo chaBath B kKanuemsipuio HHIACY (r. Huxauit
Hosropon, yn. Uneunckas, 1. 65, HHTACY, kopmyc I, 1-i atax, ka6. 127).

5. llopsinok paccMOTpeHHsl peaKlueil MAaTepHaJI0B HAYYHOH CTATBH U ee pe-
HEeH3UPOBAHMS

5.1. [locne nonyyeHus MaTepuasoB HAyYHOM CTaTbU OTBETCTBEHHBIA CEKpETaph
JKypHaJa IPOBOJUT OLEHKY MX JIOCTAaTOYHOCTH M IPABMIIBHOCTH odopmiieHus. B ciry-
Yyae OTKJIOHEHUH OT yCTaHOBJIGHHBIX TPEOOBAaHUI, aBTOPY IO 3JIEKTPOHHOH MoUTe Ha-
MIpaBIISIETCS MUCHMO C YBeJOMJICHHEM: «Marepuaibl HayqHOH cTaThi HE COOTBETCTBY-
10T TpeOOBAHUSM, YCTAHOBJICHHBIM PelaKLUeH KypHaIa.

5.2. Marepuainsl crareif, 0pOpMIIEHHBIE B COOTBETCTBUHU C YCTAHOBJICHHBIMHU TpPe-
0OOBaHMUSIMH, OTBETCTBEHHBIH CEKpPETaph PETUCTPUPYET M HAINpaBIIseT JUIsl PACCMOTpe-
HUSl 4JICHY PENAaKIMOHHOW KOJUIETHH JKypHasa, KOTOPBIH MMEET COOTBETCTBYIOLIYIO
CHEeNHMaIbHOCTh (110 HOMEHKJIAType CIeNUATbHOCTEH HAyYHBIX PaOOTHHUKOB, YTBEPXK-
neHHot MuHOOpHayku Poccum). UneH peqakinOHHOW KOJUICTHH OPTaHH3YeT PeIeH-
3UpoOBaHNE (PKCIIEPTHYIO OLIEHKY) PYKOIHCH HAayYHOH CTaTbU B COOTBETCTBUH C IIO-
PSKOM, yCTAaHOBJICHHBIM pefakiue xkypHana. C cCOCTaBOM peAaKIIMOHHON KOJIJIETHH,
B T. 4. C HAYYHBIMHU CIICIIMAJILHOCTSMHU €€ WICHOB, a Takxke ¢ «llopsiikoM pereHsupo-
BaHUS HAyYHBIX CTAaTEi» MOKHO 03HAKOMHTbHCS Ha HHTepHeT-caiiTe [IpuBoinkckoro Ha-
YYHOTO XypHana: http://www.pnj.nngasu.ru

5.3. Ecam Ha craTplo IOJydYeHa MOJIOKUTENbHASI PELEH3Us, TO OHA BKIIIOUACTCS B
TUTaH Ty OJIMKALMK COOTBETCTBYIOMIETO TEMATHUECKOTO pa3/iena )KypHaia. ABTOPY CTaTbH
T10 TIOYTE, a TAKIKE 10 3JIEKTPOHHON IT0UTE HANPABJIAETCS KOS peleH3un (6e3 yKazaHus
JMYHOCTH PELEH3CHTa) U yBeoMiIeHue «BritoueHo B mian myonukamum». Cpoku u oue-
PEeIHOCTD OITyOJIMKOBAHMS YCTaHABIUBAIOTCS PEJAKIMEil ¢ y4eTOM KOJIMYecTBa CTaTeH,
HaXOJIIUXCSI B IUIaHE MyOJIMKAIIMK COOTBETCTBYIOIIETO TEMAaTHYECKOTO pasJielia Kyp-
Hana. Kak mpaBwmiio, gara npueMa cTatei Uil M3JaHusl O4epeTHOro HoMepa yCTaHaBIIH-
BaeTcs He TO3/Hee, 4yeM 3a 4 (JeThlpe) Mecsla 10 Mecsa Bbixoa (Harnpumep, st Ne 1
(MapT) 3TOT CpOK JoInKeH OBITh He mo3aHee 01 Hos0ps). [Ipu 3TOM 1aTa ycTaHaBIUBaCTCS
T10 J1aTe MOJIyYeHHs PeAaKIUet ITOJIOKHUTEILHON PELeH3UN Ha CTaThIO.

5.4. Ecny Ha CTaThIO TOJTy4YeHA PEIEH3H C 3aMEYaHNUsIMHU, HO PEICH3EHT yKa3bIBa-
€T Ha BO3MOJKHOCTb ITyOJIMKAIIMK CTaThH MOCIE J0PA0OTKH, TO aBTOPY CTATHH 110 TI0YTE
HaIpaBIsieTCst KON perieH3un (6e3 yKa3aHus JINYHOCTH PELeH3EHTa) U YBEIOMIICHHE
«Ha nopabotky». [Topsimok odopMieHHus, IPEICTaBICHUS U PacCMOTpPEHUs nopabdo-
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TaHHBIX PYKOIIMCEH cTaTeil TakoM ke, KaK /ISl BHOBb ITOCTYHAIOINX MaTEePHUAJIOB CTa-
teit. K topaboTaHHOM pyKONNCH CTaThU HEOOXOIUMO NPUIOKHUTE TOKYMEHT «OTBETHI
Ha 3aMeYaHusl pEIeH3eHTa», OPOPMIICHHBIN B I€YaTHOM BHJIE Ha IHcTax popmaTa A4,
B JIByX 3K3emIuisipax. OTBETHl JAIOTCS HA KaXJ0e€ 3aMedaHue (110 MyHKTaMm), BHHU3Y
CTaBSITCSI JINYHBIC TOJIIICH BCEX aBTOPOB C yKa3aHHEM JIaThl NIPEJICTaBICHUs Jopado-
TaHHOW PYKOINHCH B pelakuuio (ducio.mecsm.ron). [loxmucu aBTOpoB HOIKHBI OBITH
3aBEpEeHBl KAHLEISIPUEH HIIM OTJEIOM KaJpOB OPraHM3allld, OTKyZa HCXOJIUT PYKO-
nuch cratbu. ConpoBOAUTENbHBIE TOKYMEHTHI K pyKonucH cTatbu (o m. 1.3.) mepeo-
(OpMIISIIOTCS TOJIBKO B TOM CITydae, €CJIi IPH J0padOTKe U3MEHsIeTCsS Ha3BaHUE CTaTbU
u (MIIM) N3MEHSETCS] aBTOPCKHUH KOJICKTHUB.

5.5. Eciin Ha cTaThio MoJydeHa OTpULATeNIbHAS PeleH3Us (PEIeH3 s ¢ 3aMeYaHu-
sMH, 0€3 yKa3aHHs Ha BO3MOXXHOCTb IyOJIMKALIMU CTaThH I0CIIE JOPabOTKH), TO aBTO-
Py CTaThy 10 MOYTE HANpaBIISIETCs] KOMUs perieH3uu (0e3 yKa3aHus JINYHOCTH PEeleH-
3eHTa) 1 yBenomiieHue «He pexomMeHayercst K myOnKannmy.

6. O6mue TpeOOBAHUSA M YCJIOBHA MYOJHKANNHA

6.1. Pemakiueii He MPUHUMAIOTCS K PACCMOTPEHUIO: 1) HaydHBIE CTAThU, HE CO-
OTBETCTBYIOIINE TEMAaTHYECKUM HAIPABICHUAM XXypHaja, 10 KOTOPHIM OCYIIECTBIIS-
eTCsl pelleH3UpOoBaHNe (IKCIIEpPTHAs OlCHKA). J[aHHbIe HANpaBJIEHUS COOTBETCTBYIOT
Hay4YHBIM HAllpaBJICHUSAM WICHOB PEIAaKIMOHHOHN KOJUIETHH >KypHasa (II0 HOMEHKJIa-
Type CIennaIbHOCTEH HAYyYHBIX PAOOTHUKOB, yTBepXkAeHHOH MuHoOpHaykn Poccun);
2) Hay4HbIE CTaThH, MyOIMKOBABIINECS paHee; 3) MaTepHalbl, HE COOTBETCTBYIOIINE
YCTaHOBIJICHHBIM peJlakiueil TpeOoBaHusIM; 4) peKIaMHbIe MaTepHAIIbI.

6.2. Pegaxmust nmeeT mpaBo MPOU3BOJUTH COKPAIICHUS U PEJaKIIMOHHBIEC H3MEHE-
HUS pyKonuce crareil. Pegakius nMeeT npaBo 4aCTUYHO HJIU ITOJTHOCTHIO IPEI0CTaB-
JSATh MaTepUalIbl HAYIHBIX CTAaTell B pocCHiCKUE 1 3apyOexHbIe OpraHn3annu, odecre-
YMBAIOIIUE WHAEKCH HAYYHOTI'O IINTUPOBAHUS, @ TAKXKE Pa3MelaTh JaHHBIE MaTEPHAIIbI
Ha MHTEpHEeT-calTe XKypHaia.

6.3. ABTOpPCKUN KOJUIEKTUB, HAPABIISIOIUNA HAYUYHYIO CTAThIO B PEAAKLIUIO XKYP-
HaJla, HECET OTBETCTBEHHOCTh 3a HENPABOMEPHOE HCIHOJIb30BaHHE OOBEKTOB MHTEI-
JICKTYaJIbHOH COOCTBEHHOCTH, OOBEKTOB aBTOPCKOTO IPaBa WM «HOY-Xay» B ITOJIHOM
o0Bbeme, B COOTBETCTBHHU C ICHCTBYIONINM 3aKOHO/IaTEIbCTBOM.

6.4. ABTOpCKHME ITpaBa Ha KaXAbIH HOMeEp KypHaia (B LEJI0M) IPUHAIS)KAT Y-
pennTeNno XypHaina — QenepalbHOMYy TOCYJapCTBEHHOMY OIOJDKETHOMY oOpa3oBa-
TEJIBHOMY YUPEXKJIECHHUIO BBICIIEro odpazoBanus «Hmxeropoackuit rocyaapcTBeHHbIH
apXUTEeKTypHO-cTpouTenbHblii yHuBepcurer» (HHI'ACY). [lepeneuarka MaTepranon
«IIpHUBOIKCKOTO HAYYHOTO JKypHaIa» 0e3 pa3pelieHus pelakliiy 3alpelieHa, CChUIKN
Ha JKypHaJI IPH HUTHPOBAHNUN 00S3aTEIbHBI.

6.5. Marepuaisl Hay4HBIX CTaTel, HAIPABIsIEMbIE B PEAAKIIHNIO )KypHAJIa, aBTOPaM
He Bo3BpamiaroTcsa. Boznarpaxaenue (roHopap) 3a oryOJIMKOBaHHBIE HAyYHBIE CTaTbU
HE BBIIUTAYMBACTCS.

6.6. Omnata 3a pacCMOTpPEHUE HAy4YHOH CTAaTbHM PENaKIMell B3UMAaeTCs IIyTeM
o(opMIICHHS aBTOPOM MOJIHUCKH Ha KypHa (ycnoBust — cM. 1. 1.3.4 Beime). [Tnara ¢
ACIHMPAHTOB 32 MyOIMKAINIO HAYYHBIX CTATeH HE B3UMAETCS.
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NPUHUMAETCHA IMOAIINCKA
Ha II mosyroaue 2020 r.
HA NEPUOANYECKOE HAYYHOE U3JAHUE

«IIPUBOJIKCKHU HAYUYHBIN )KYPHAJI»
OcHoBan B 2006 roxy

ITepnogu4HOCTD — eKEKBAPTAJIBLHO
)KypHan paccHuTaH Ha Hpo(1)eccopcxo—npenoz{aBaTenLCKHﬁ COCTaB, aCIIMPAaHTOB, a TAKXKE CTY-
JACHTOB CTapUIuX KYypCOB BY30B, pa60THI/IKOB HAaY4YHO-UCCJICAOBATCIbCKUX U NPOCKTHBIX WH-
CTUTYTOB, I/IH)KCHCPHO-TCXHI/I‘{GCKI/IIZ nepcoHann OpFaHI/I3aHI/Iﬁ u Hpe[[HpPIHTHﬁ.

KypHan umeer pasaenbl:

- CTpouTebHble KOHCTPYKIUH, 31aHIs U coopy:keHus (05.23.01);

- TensiocHa0:keHNe, BEHTHISIHS, KOHIHIHMOHMPOBAaHHE BO31yXa,
razocHao:kenue u ocsenrerue (05.23.03);

- BonocHaG:xeHne, KaHAJIHU3AIMSsI, CTPOUTEIbHBIE CHCTEMBI OXPaHBI
BOAHBIX pecypcos (05.23.04);

- CtpoureabHbie MaTepuaibl u usneaus (05.23.05);

- I'maporexnnyeckoe crpouteabeTso (05.23.07);

- l'uapaBauka u nHKkeHepHas ruapoJsorus (05.23.16);

- JKoJoruyeckas 6e30NaCHOCTH CTPOUTEIHLCTBA U FOPOCKOro xo3siiicrea (05.23.19);

- Teopusi ¥ MCTOPHSI APXUTEKTYPHI, peCTaBPAILNs W PEKOHCTPYKIIHSI
HCTOPHKO-aPXHTEKTYPHOro Hacjaeaus (05.23.20);

- ApXHTEeKTYypa 301aHUI H COOPYKEHHI.
TBopueckue KOHUENIMU APXUTEKTYPHOI aesTeabHocTH (05.23.21);

- 'pajocTpouTe/ILCTBO, NIIAHUPOBKA CEJIbCKHX HAaceJeHHbIX MyHKTOB (05.23.22).

B ’)KYPHAJIE ITYBJIMKYIOTCA

CTaThU O pe3yJIbTaTaX Hay9YHBIX UCCIECAOBAHMI IO TPYIINEC HAYYHBIX criennanbHocTeit 05.23.00
«CTpOHTENIBCTBO U apXUTEKTYpa». CTaThbH PELEH3NPYIOTCA.

Karanoxnas nena 3a 6 mecsiuen — 1000 py0.
Ilena oraensHoro Homepa — 500 pyo.

IMoanmucHo HHAEKC MO KaTaaory AreHrcrsa «Pocrmeyarby» —
«Iazernl. ZKypnauasbi»: 80382

Anpec penakuun: Pocens, 603950, r. Huaxnuii Horopon,
ya. WibuHcKkas, 1. 65.
Teu./pakc: (831) 433-04-36, 430-19-46

71995 25152
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