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Tlokazano, ymo memoouxka u paspabomanHas KOMRbIOMEPHAS, NPOSPaAmMMa OJid ee peanusayuu
MO2ym Oblmb UCNOTBL306AHBI NPU OYEHKe MOYHOCMU U SPAHUY NPUMEHUMOCIU paHee paspabo-
MAHHBIX MeMO0008 pacyema npoCmMpaHCMEEeHHO-6PEMEHHBIX XAPAKMEPUCTIUK UMNYIbCHO2O UYMA
6 NPOU3BOOCIBEHHBIX NOMEUCHUSX.

B HacTosmee BpeMsi Ha MPOMBIIIUIEHHBIX MPEANPUATHAX IHUPOKOE PACIIPOCTpaHE-
HUE NMEET IPOU3BOICTBEHHOE 000PY/IOBAHNE W HHCTPYMEHTHI, H3TyJaIOIIHe B ITPOIIEC-
ce paboThl UMITYIBCHBIN IIyM. B pe3ynbraTe 3TOro B MPOM3BOACTBEHHBIX MTOMEIIECHHUIX
oOpa3yeTcs HeTIOCTOSTHHBIN BO BPEMEHH IITyMOBOH pPEKIM, OKa3bIBAIOIINI HanboIee He-
TaTHBHOE BO3JCHCTBHE Ha OpraHmu3M denoBeka [1]. [lms pa3paboTku MEepONpHsATHHA 1O
CHIDKCHHIO UMITYJILCHOTO IIyMa HEOOXOIMMO MMETh CBEJCHHS 00 aKyCTHUECKHX MpO-
neccax (OpMUpPOBAaHMS TAKOTO PEKMMa W HA 3TOH OCHOBE MOJYYaTh AAHHBIE O MPO-
CTPAaHCTBEHHOM PACIPEACICHUN yPOBHEH NMITYJIBCHOTO IIyMa MO 00beMy TOMEICHUN
B OTIpecTIeHHBIC MOMEHTHI BpeMeHH HaOmoneHus [2].

OnHUM W3 TMPOLECCOB, OMPEACISIOMNX IIyMOBOH PEXUM B MOMEIICHHUSX C MM-
MTyTbCHBIMU HMCTOYHHKAMHU 3BYKa, SIBISIETCS peBepOeparyst — MOCTENICHHOE 3aTyXaHHe
OTPaKCHHOM SHEPTHHU TOCJIEe OKOHYAHMS M3TYUICHUS NCTOYHHKOM HMITYIbCa 3BYKOBON
sHeprun. CBeICHNS O 3aTyXaHHM 3BYKOBOH SHEPTHH B NMPOMEKYTKAX BPEMEHHU MEXKIY
MMITYJIbCAMH UMEIOT BaXKHOE 3HAYCHNE TPY TUTHEHUYECKOH OIEHKE MMITYJIbCHOTO IIyMa
[1]. B aToM cygae HE0OXOMMMO, HAIPUMEp, IMETh JJaHHBIC O PA3HOCTH MaKCHMaTbHO-
rO0 ¥ MHHHMAJIBHOTO YpOBHEH (IIyOMHY MOIYINSINH), O €€ 3aBHCHMOCTH OT YacTOTHI
CJIEZIOBAaHUH MMITYJILCOB, O HAJIWMYUK (POHOBOTO HIyMa M O JIPYTUX NMPOCTPAHCTBEHHO-
BPEMEHHBIX XapaKTePUCTHKAX UMIYIbCHOTO mmryma [2, 3, 4].

IIponecc peBepOepanny B MOMELICHNAX XapaKTepU3yeTCsl €ero BpeMeHeM. Bpems
peBepOepanuy ompenenseT CKOPOCTh 3aTyXaHNs OTPAKEHHON 3BYKOBOM SHEPTUH B MPO-
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MEXYTKaxX MEXKAY M3ITy4eHHBIMH MMITYJIbCcaMH. BenmunHa cKOpOCTH 3aTyXaHHs B I10-
MEIIEHUX 3aBUCUT OT UX 00BbEMHO-TNIAHUPOBOYHBIX TAPAMETPOB, 3BYKOIIOTIIOMIAIOIINX
XapaKTePUCTUK OTPaKACHUH M OT KOA(PPUIMEHTOB ITOTEph 3BYKOBOI 3HEPrHH B HHX.
Ha BenmmunHy M3MeHEHHMH SHEPTUU B IPOMEXKYTKaX MEX/Y UMITYJIbCaMH BIIHSIET TaKXKe
XapakTep OTpakKeHUs 3ByKa OT OrpakaeHui [5].

Kpome cBenennii 0 CKOpoCTH 3aTyXaHHs 3ByKOBOH SHEPIHH, BpeMs peBepOepariu
MI03BOJISIET OLCHWBATh BIMSHUE 3BYKOIOIVIOMIAIONIMX XapaKTEPUCTUK IOMEUICHUH Ha
BEJIMYHMHY M1OTE€Ph 3ByKOBOW 3HEPTHH B HUX W TEM CaMbIM OIPEJEIIATh aKyCTHYECKYIO
3¢ GEKTUBHOCTD PUMEHEHHSI 3BYKOIIOTIIONIAIONINX OOINIIOBOK Ul CHYDKEHHS IIIyMa B
TTOMEIIEHUSIX C UMITYJIbCHBIMU HCTOYHUKAMH 3BYKA.

[To yka3aHHBIM BbIIIE IPUYHHAM PACUET BPEMEHH peBepOepaliiy sSBISETCS BAXKHOU
3a/1a4eil Mpu NPOTrHO3MPOBAHUH IITYMOBOTO PEXXHMa B TIOMEIIEHHUSIX C UMITYJIbCHBIMH HC-
TOYHHKAMH 3BYKa M pa3pad0TKe MEPONPHUSATHI 0 €TO YITy4IIeHHUIO.

BpemenHble mapaMeTpsl 3aTyXaHNsl MOXKHO OIIPEJIeIISATh, UCHONB3Ys CTaHIapPTHOE
BpeMst peBepOepannu 7, B TeU€HHE KOTOPOTO 3BYKOBAas PHEPrUsl B IIOMELICHUH IIOCIIE
IpeKpanieHus paboThl HCTOYHUKA 3ByKa yMeHbIaeTcs B 10° pas, To ecTb

@ =e"=10"°, (1)
0
r1e £ — dHeprus B MOMEHT IPEKPAIleH s paboThl HCTOYHNKA; E | — SHeprus B Habmozia-
€MBIIl MOMEHT BPEMEHH f; 1| — KO3(pPUIIMEeHT noTeph 3BYKOBOI SHEPIHH B IOMEIICHHH.

Wcxons n3 ycnosus (1), BelpakeHHe Uil omnpesesieHust kKod(duuuenTa mnorepsb

UMeeT BUJ 6

B lge- T @

n

Koa¢ppunmenT nmorepb MOXKHO TaKkKe 3alKcaTh B BUIC
n=c-m, (3)
TJIe ¢ — CKOPOCTh 3ByKa B BO3JLYX€; /11, — OKBUBAJICHTHBIH NPOCTPAHCTBEHHBIN KO3pdH-
[UEHT 3aTyXaHUs 3BYKOBOH YHEPTHH B 00beMe TIOMEIICHHUs [6].
Kosdpuument m_ xapakrepusyeT MOTEPH 3BYKOBOH DHEPTMM B MOMEIIEHHH Ha
OTp@XJEHUAX M B €ro cpese. B obmiem ciryvae BeIpaKeHHWE IS ONPENETEHNUS M, TIPH
muddy3HOM OTpakeHUH 3ByKa OT OTPaXKIACHHUN COTIIACHO [6] UMeeT BUJ

K
S In(1-¢;
ln(l: &) B lgl rinll-a) (4)

e 5

/ SI

e m, — Ko3(Q(HUIHMEHT 3aTyXaHus 3ByKOBOH SHEPTHH B BO3IYXE; M — KOOQPUIHEHT
3aTyXaHus 3ByKOBOW SHEPrMH Ha 00OpPYAOBaHUU U MPEIMETAX, PA3MEIIAeMbIX B IIOMe-
LICHNH, OTIPE/IEIISIEMbIH IPY UX PABHOMEPHOM pPacIpe/ieleHnu B 00beMe 1o hopmyiie

m=m +m_—
kJ B 00

n
Z'Soﬁi ]-11(1 - ao&i)

M= 5)
rae S, o — IIoMmaas ¥ KOd(QHUIHEHT 3BYKOIIOIIOMEHHS [-I0 IIPEIMETa; [ — Cpejl-
HAs JUTHHA npoOera Jiyved B momemenun; & = S/ § — BEPOATHOCTh MaJeHUs JTydel
Ha TOJIHOCTBIO TTONIONIAIOILYIO TIOBEPXHOCTD S OTPakJAEHUN MOMEIEHHUS (OTKPBITHIE
HpoeMBI); S, 0, — TUIOIIAIb U KOO()(QUIMEHT 3ByKOTIONIIOMIEHHS i-i MOBEPXHOCTH OTPak-
JICHHS IOMEIIEHHST; S — 001Iast MI0Ma b OrpaskICHNH ITOMELICHNSI.

Kak BugHO, IepBEIil ¥ BTOPOU WieHB! (HOpMYIIHI (4) YUUTHIBAIOT ITOTEPH 3BYKOBOM
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SHEPTHU B CpeJie TOMEIICHUS, TPETHH YJIeH — TOTEPH SHEPTUH Ha OTKPHITHIX IIpoeMax, a
YEeTBEPTHIN — OTEPU PHEPTUH 3a CUET €€ MOIVIOMICHUS Ha OTPAXKICHUSIX.

CrnenoBaTenbHO, JUISl TOTO YTOOBI paCCYUTATh BPEMsl peBepOepann 1 OLEHUTH I10-
TEpH OTPaXEHHOU 3BYKOBOI SHEPT1UH, HEOOXOIMMO HMETh METO/IbI €T0 PacyeTa, yIUThI-
BAIOIINE TIEPEUNCIICHHBIC BBIIIE COCTABIAIOMNE GopMyIsl (4).

B nacrosimee BpeMst HIMEIOTCSI METOJbI PACUETOB YHEPIETUIECKUX XapaKTEPHUCTUK
OTPa’KCHHBIX 3BYKOBBIX MOJIEH, HA OCHOBE KOTOPBIX BO3MOXKHO MOJICIINPOBATh peBepoe-
palMOHHBIE MPOIECCHl B TOMEIICHUSIX M, COOTBETCTBEHHO, OIPEACISTH BPEMs peBep-
Oeparuu.

IIpu pacderax BpeMeHH peBepOepanyy B MPOU3BOJCTBEHHBIX MTOMEIICHUSIX HC-
MOJIB3YIOTCSI METO/IbI, B OCHOBE KOTOPBIX JISXKAT MpeACcTaBlIeHNs 0 AU (Py3HOM Xapak-
Tepe OTPaXXEHUs 3ByKa OT OrpaxkJeHui. K HUM OTHOCSATCS KJIaCCHYECKUI MeTon Tud-
¢y3HorO TIONIA [7], CTATUCTHYECKUE HYHEPTETHUCCKUE METOJbI, OCHOBAaHHBIC HA Mpe-
CTaBJICHUAX O KBa3uIU(]y3HOM 3BYKOBOM M10JIe [2, 8, 9], METO OHOPOIHBIX TUCKPETHBIX
nereit Mapxkosa [10, 11, 12, 13], meton unTerpanpHoro ypaBHeHust Kyrrpyda [14, 15].
Hcnonb3oBaHne NEPEYUCICHHBIX METOAOB IIPH HCCIECAOBAaHMM pPeBepOepaliMOHHBIX
[IPOLIECCOB B IIOMELIEHUSAX UMEET ONpEeIeHHbIE OrpaHnyeHus [2, 8, 16].

Haunbonee yHuBepcanbHbIM M Hanbosee NPUOIMKEHHBIM K pealbHBIM peBepOe-
PalMOHHBIM IIpOLecCaM, IPOUCXOISAIINM B TIOMELICHUAX IpU TUGPY3HOM OTpAKEHUH
3ByKa OT OTPa)XIEHHH, SBISIETCS METOA, OCHOBAHHBIM Ha WHTETPAJILHOM ypPAaBHCHHH
Kyrrpyoda [14]. YpaBHEHHE pelnaeTcss YHCICHHBIM METOOM, ITO3BOJISIFOIIAM ITPOHU3BO-
JIUTH OLICHKY BpEMEHH peBepOepanuu B IMOMEIICHUSIX JTI000H cIoXHOW (GopMmBbI, yuu-
TBHIBasl TIPH 3TOM KOHKPETHBIE 3BYKOIIOTJIONIAIOIINE XaPAKTEPUCTUKN OTPaKIACHUH, Ha-
JMYUE B HUX OTKPBITHIX MPOEMOB, a TAKXKE XapaKTep M3Iy4YeHHUS 3ByKa UMITYJIbCHBIMH
NCTOYHMKAaMH IIyma. Tak Kak METOJ B IOJHOM Mepe yUUTHIBACT NEPEUNCIICHHBIC BBIIIE
XapaKTepUCTHUKH, OH MOXET HCIIOIB30BaThCsl HE TOJIBKO ITPHU HEMOCPEICTBEHHOM OIIpe-
JICJICHUH BPEMEHH peBepOepalu, HO ¥ IIPH OIIEHKE TOYHOCTH M TPAHHUI] IPUMEHUMOCTH
JIPYyTUX MPUOIMKEHHBIX METOJ0B PACUETOB.

Hwxe npuBeseHa MeToMKa pacieToB BpPEMEHH peBepOepanny ¢ UCI0Ib30BaHUEM
ypaBHeHus KyTTpyda NpuMEHHTENBHO K YCIOBHSM IIYMOBOTO PEKMMa B ITPOU3BOI-
CTBEHHBIX MOMEIIEHHIX C UMITYJIbCHBIMH MCTOYHNKAMHU 3BYyKa. [Ipeanaraercs ciemyro-
IIUH aJITOPUTM pacdeTa BPeMEHH peBepOepaliy U onpeneiaeHns KodQQUIneHToB 1o-
Tepb 3ByKOBOW PHEPTUH B ITOMEIICHUSIX.

1. Bce MoBepXHOCTH MOMENIEHHS IENATCS Ha MIOManky d (cM. puc. 1). Pasmepst
IUTOINAJ0K IPUHUMAIOTCSI TAKUMH, YTOOBI pacnpeaeseHne IIOTHOCTH 3BYKOBOH dHEp-
I'MH B UX Ipezaenax ObIIo 10CTaToYHO paBHOMEpHBIM. KoadduuueHTsl nornomenus n
OTPaKeHMS 3ByKOBOW HEPTUH ITOBEPXHOCTSAMH IIPH 3TOM JIOJDKHBI OBITH Au(dy3HBIMHU,
a OTPaKCHHE 3ByKOBOW YHEPTHHU OT ITOBEPXHOCTEH OINpEelIsieTCs] KOCHHYCHON 3aBHUCH-
MOCTBIO 10 3aKkony JlamOepTa.

2. VYcraHaBIMBAIOTCS AMCKPETHBIE MPOMEXKYTKH BPEMEHH, MPU KOTOPBIX MPOU3-
BOJISITCSI MICCIIEIOBAHUS MIPOIIECCOB peBEpOEpaLny MOCie OTKIIOYSHNS] HCTOYHUKA 3BY-
ka. PazOuenune Ha OT/IeNbHBIE BPEMEHHBIE YYAaCTKH 3aBHUCHT OT TpeOyeMOi TOYHOCTH
pacyera, BO3MOKHOCTEH BBIUMCINTEILHON TEXHUKH, 00bEMHO-IIJIAHNPOBOYHBIX U aKy-
CTHUYECKUX XaPaKTEPUCTUK IOMEIICHHS U psifa JPyrux GaKkTopoB.

3. C ucnoabp30BaHUEM BbIpaXeHUs (6) HAXOMUTCS MHTEHCUBHOCTD MPSIMO 3HEp-
TUH [gs’z , TTAJIAfoNMe Ha KaXIyI0 JIEMEHTAPHYIO IUIONIA/IKy TTOBEPXHOCTH ds’ B MO-
MEHT BPEMEHH JI0 OTKJIIOUYEHHS HCTOYHUKA 3BYKA.
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/ / ds’
/ S
¥ a9 7a}
Aas| N : A
f o/ I\
[(d.‘_i y —_—
i/ X
7 X/
L /®
ds /A
Py
| S
Puc. 1. Cxema k pacueTy BpeMeHH peBepOepaliy ¢ HCIOoJIb30BaHNeM ypaBHeHHs KyTTpyda
Wl-a_)
0 6
I, . = 471}07 exp(—nigty) > (6)

rae W — 3ByKkoBas MOIIHOCTh TOYEYHOI'O MMITYJIbCHOTO HCTOYHMKA 3ByKa C paBHOMEp-
HBIM H3Jy4EHHEM 3BYKOBOW 3HEprMH B cepy; 0 — KOO(QQUIMEHT 3BYKOIOITIOIEHHUS
TOBEPXHOCTH Ha TUIOIIAJIKE dS’; F, — PACCTOSHUE OT HCTOYHHKA MMITYJILCHOTO 3BYKa JI0
TUTOIIAAKH ds’.

4. BBIMHCIAIOTCA MHHTEHCUBHOCTH /., TTJIA0IINE HA YYaCTKH ds’, ONpeieseMble
BKJIaJJaMU OT BCEX JPYTHX Y4aCTKOB OTpakJE€HUN Ha MOMEHT OTKJIIOUEHHS HCTOYHHKA
3ByKa.

5. Tlo Belpaxenuto (7) BBIMUCIAETCA MHTEHCHBHOCTH /. , oOpasyromascs Ha
y4acTKe ds’ OT BCEX MHTEHCUBHOCTEH [, , MalalolMX Ha IIIOIIAKY ds’ ¢ Ipyrux Iio-
1aJI0K dS Ha MOMEHT OTKJIIOUCHHSI HCTOUYHHKA 3BYKa.

0
=J' I,(l-« M{l s+19 cos O, (7

rne [ ds(l - (xs) — HUHTEHCHBHOCTH IAJAOIIeH Ha JJIEMEHT ds’ OTPa)KEHHOM 3BYKOBOH
SHEPIuH, ONpeNeNsIeMol BKJIaJaMH OTPAXKEHHOW OT BCEX JAPYIHX JIEMEHTOB OTPax-
nenuit d; I’, — MHTEHCMBHOCTb OTPAXEHHOH 3BYyKOBOH SHeprum, oOpasyromieiics npu
MaICHUH TIPSIMOTO 3BYKa Ha JIEMEHT ds’; ¥ — PacCTOSTHUE MEX]ly JIEMEHTaMu ds U ds’;

0, m 0, — yroel MeXTy BEKTOPOM ¥ ¥ HOPMAJIIMH K DJIEMEHTaM ds | ds’; o, — k09 du-
IHEHT 3BYKOMOIIOIIEHHNS TOBEPXHOCTH ds; 6 — yroi Mexky BEKTOPOM 7 M HOPMAIbIO
K JIEMCEHTY ds’.

6. Ilo BeIpaskennto (8) BEIYUCIACTCS TUIOTHOCTD AN((HY3HO OTPaskeHHOH SHEPTUN
B PACUETHOM TOUKE MTOMEIICHHUS] HA MOMEHT OTKJIIOUCHHUST HCTOUHHKA 3ByKa

1,(1-a,)cosBds

gl = L Iy (1= a,)cosOds nr},)-c exp(-mr ), (®)
rae [, (1 — o) — MHTEHCUBHOCTbH JU(PPY3HO OTPAKEHHON SHEPTUH, M3JTy4aeMOH B i-I0
PacyeTHyI0 TOUKY OT MOBEPXHOCTH ds’; 1* . — PAacCTOSHUE OT TMOBEPXHOCTH ds’ 10 i-i
pacueTHOH TOYKH; 0, — KOI(Q(PUIMEHT 3BYKOIOIIOIEHHS TOBEPXHOCTH ds’; O — yron
HaIlpaBJICHUs OT IUIOIIAJKU ds’ Ha i-10 PACUETHYIO TOUKY.

7. 1o BeIpaskeHHIO (9) BHIYHUCIISIETCS! HHTEHCUBHOCTh TU(QY3HON 3BYKOBOH IHEP-
run [, ., 06pasyroLIeHCs B MOMCHT BPEMCHH T MOCJIE OTKIIOYCHAS HCTOYHNKA 3BYKA
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1 a(1—a )cosO cosO
(ds,t—r/c)
gy = IR g ©)

rne / (ds"xr/ey ~ WHTCHCUBHOCTH najaroIiel Ha y4acToOK ds’ 3ByKOBOM SHEPIHH, OIIpeIeIIsic-
MBbI€ BKJIaIaMH OTPaKEHUH PaCCETHHOM YHEPTHH OT BCEX IPYTUX YUAaCTKOB OTPAXKICHHM
ds ¢ y4eToM BpEMEHH NPHUX0Jia UX B pacueTHyIo Touky. OcTtaiibHble 0003Ha4YeHus B (9)
T€ XKe, uTo U B (7).

8. ITo BoIpaxenuto (10) BEIYMCISETCS MIIOTHOCTH JUPPY3HO OTPAKEHHOM DHEPTUU

B - paCYETHON TOUKE B KaX/blii KOHKPETHBIM MOMEHT BPEMEHHU T

I (1—a.)cosBds
= e = exp(=mr,,), (10)
Ti s 2 B S8'ii
: nrC
rne / (I — 0,) — NHTEHCHBHOCTb PACCESHHOW 3BYKOBOM DHEPIHH, M3Jy4aeMOH

(ds’ t—rs’/c)
B PACHETHYIO TOYKY IMOMEMICHUA OT IMOBEPXHOCTHU ds’ ¢ YYE€TOM BPEMEHU H3JIIYICHUSA

3ByKOBOW DHEPIHMH M NIPHXOJIA €€ B PACUETHYIO TOUKY; /', — PACCTOSHUE OT MOBEPXHOCTH
ds’ 10 pacueTHOW TOYKH; T — pacueTHOE BpeMs HAOMIOACHUS;, O — yrol HallpaBICHUS OT
TUTOIIAIKH ds’ Ha i-I0 pACUETHYIO TOUKY.

9. ITpn U3BECTHBIX 3HAYCHHSX IUIOTHOCTH OTPAKEHHON HEPTUHU &, ONPEICIIOT-
Csl yPOBHHM 3BYKOBOTO JIaBJICHUS B i-i PACUETHOM TOUKE B Ka)KABIM PacueTHBII MOMEHT
BPEMEHH T U 3aTE€M ITPOU3BOJMUTCS OIIPE/IENICHNE CTAHAAPTHOTO BpEMEH! peBepOepari 7.

10. ITo momyyerHOMY BpeMeHHU peBepOeparuu 7 mo ¢opmyne (2) mpou3BOIUTCS
BBIUHCIICHHE KO3 (UIIMEHTA TOTEePh 3ByKOBOW YHEPTUH B HCCIEAYEMOM ITOMEIIECHUH.

11. ITo n3BecTHOU BenmmuuHE KOAIPPHUIIIEHTA TOTEPH 3BYKOBOW YHEPTHH 1), UCIIOIb-
3yst BeIpaskeHUs (3) 1 (4), BOSMOXKHO ONPENENATh BEIHUNHY CPEIHEro KodpPHUIneHTa
3pyxomornomenus ¢ . opmyna i ero onpezneneHus B Hauboee o01IeM ciiydae co-
rmacHo [8] umeer BUI

a=1-exp(-m,l )=
K N
SIn(1-%)+> In(l-a;)+ > S In(l-a ;)
i=1 i=1
S

Il (11)

=1—exp =

Hanee, uamenss cocrasistomnire Gopmysisl (11), BOBMOXKHO peryinpoBark CpeIHUii
K03 PHUIMEHT 3BYKOIOTIIOIICHUSI ¢¢ W, COOTBETCTBCHHO, KOA(D(OUIUEHT TOTEPh 3BYKO-
BOIf PHEPTUHU B MMOMEIICHUH U BpeMs peBepOepaIiiii B HEM.

Kak BuAHO M3 MpeAcTaBIeHHOW METOIUKH, peanu3aus YUCICHHBIM METOA0M HH-
TerpajbHOro ypaBHeHus: KyTTpyda mmeer 3HAUUTEIBHYIO TPYI0EMKOCTh. Tpelyercs
MHOTI'OKPaTHOE BBIYMCIICHUE MHTETPAIOB HA BCEX OTPAXAAIOUIUX OBEPXHOCTAX IOME-
nieHuit. TpyI0eMKOCTh HAMPSMYIO 3aBHCHT OT KOJUYECTBA pPa30UCHUIT OTPaKICHUI Ha
SJIEMEHTAPHBIC IJIOMIAKHU dS U OT YHCJIa YUUTHIBAEMbBIX aKTOB OTPAXKEHUH paccessHHOU
SHepruu. PacueTsl MHTEHCUBHOCTH U IJIOTHOCTH OTPa)XEHHON 3BYKOBOW AHEPIUU MPO-
U3BOIATCS Uepe3 OINpeAcIICHHbI MHTepBal BpeMmeHU. Illar mo BpemMeHU U, COOTBET-
CTBEHHO, YUCJIO YYUTHIBAEMBIX UHTEPBAJIOB 3aBUCUT OT CKOPOCTHU 3aTyXaHUsSI OTPAKEH-
HOM 3BYKOBOHM HEPTHHU B Ka)KIOM KOHKPETHOM nomenieHuu. CienoBaTebHO, UCTIONb-
30BaHME JIAHHOW METOJMKH TPeOyeT KOMIIBIOTEPHOT0 00eCeueHHs.

Juis peanu3anuu pacCMOTPEHHOTO aJTOPUTMa pacuera pa3paboTaHa KOMIBIOTEp-
Has nporpamma. [Iporpamma jjaeT BO3MOXKHOCTB OIPEEIIsiTH BpeMsl peBepOepannu, a
Tak)Ke CTPOUTH 'paKi M3MEHEHUs YPOBHEH OTPa)KEHHOW 3BYKOBOW dHEPrHH BO Bpe-
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MEHH IIpH padoTe B MOMEIIEHUH HMITYJIbCHOTO HCTOYHHKA 3BYKA.

OCHOBHBIM JJOCTOMHCTBOM METO/a M PEAIM3YIOIIEH ero MmporpamMMbl SIBISIETCS
BO3MOXKHOCTDH OILIEHKH Ha €ro OCHOBE TOYHOCTH PAcueToB JPYTMMH 0ojee MPOCTHIMH,
HO IPHUOIMKEHHBIMM METOJIaMH. B 4acTHOCTH, ¢ MCIIOIB30BAHNEM JAaHHOTO METOJA M
IIpOrpaMMBbI IPOU3BEIEHO 000CHOBAHNE BO3MO)KHOCTH NPUMEHEHHSI ISl OLIEHKH HpO-
CTPAHCTBEHHBIX U BDEMEHHBIX XapaKTEPUCTHUK UMITYIBCHOTO IITyMa KOMOMHUPOBAHHOTO
MeTO/Ia pacueTa, B KOTOPOM pacyeT paclipeesIeHHs IIyMa B IPOCTPAHCTBE OMEICHHS
BBINOJIHACTCS] YUCIIEHHBIM CTATHCTHYECKUM SHEPreTHYECKHM METOIOM, a OLIEHKa Bpe-
MEHHBIX U3MEHEHUI! IITyMa B KaXJI0i pacueTHON Touke MeToaoM (g dy3HOro 3ByKOBO-
ro mous [2]. [TokazaHo, YTO KOMOMHUPOBAHHBIA METOJl 0OECIICUUBaeT TpeOyeMyro Pl
HMH)KEHEPHBIX pacdyeTax TOYHOCTh IIPH MUHUMAJIBHBIX 3aTpaTax BPEeMEHH Ha BBIYMCIIH-
TEJIHBIN TpoLecC.
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The article considers principles of modeling reverberation processes in industrial premises
when pulsed sources of sound energy work in them. A method for estimating the standard
reverberation time and the coefficients of sound energy loss in rooms using the Kuttruf integral
equation is proposed. It is shown that the methodology and the developed computer program
for its implementation can be used to assess the accuracy and applicability limits of previously
developed methods for calculating the spatiotemporal characteristics of pulse noise in industrial
premises.
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Kniouesvie cnosa: xapkacHO-OOMINBHAS MEPETOPOJIKA, XapPAaKTEPHCTHKA CaMOCOITIACOBAHHS BOJ-
HOBBIX MOJIeH, KO3Q(UIIHEHT PE30HAHCHOTO MPOXOKACHUS 3ByKa, KOYP(PHUIMEHT HHEPIIHOHHOTO
MIPOXOXKICHHS 3BYKA.

IIpeocmasneno ucciedosaniue IUAHUA MAMEPUALA TUCTIOBbIX OOULUBOK HA NAPAMEMPbL pe-
30HAHCHO20 U UHEPYUOHHO20 NPOXONHCOCHUS 36VKA Hepe3 KAPKACHO-00uUBHbIe nepecopoOKU C Cue-
Ma-obpasHviMu cmoedyHsiMu npoguaamu. Paccmompenvl mpu mamepuana 1ucmoguix 0OUUBOK.
Onpeoenenvl cOOMHOWEHUA QUBUKO-MEXAHUYECKUX NApAMempo8 nepezopoook, NO36ONAIOUUE
appexmusno ucnonrbzosamos pezepevi nogvluteHUs 38ykouzonayuu. Illocmpoenvl u npoanaruzupo-
8AHbL YACTOMHbIE XAPAKMEPUCUKU KOIPDUYUEHMO8 Pe30HAHCHO20 U UHEPYUOHHO20 NPOXOIC-
Oenus 38yKa uepes nepe2opooKU ¢ mpems Mamepualamu IUcmosslx 00UUGoxK.

W3 3KCIIepMEeHTOB pa3InIHBIX HCCICIOBATEICH M3BECTHO, YTO MaTEpHall OOIIH-
BOK IMEPEropoI0OK OKa3bIBAET CYIIECTBEHHOE BIMSHUE HA MX 3BYKOU3OJISIUIO B LIUPO-
KOM nuana3one 4actoT [1, 2]. B pabdore [3] mpoBeneHBI HCCIeIOBAHMS PAlHOHAIEHOTO
CEUCHHS CTOCYHBIX MPOQIIICH 3BYKOM3OIUPYIOMINX KapKAaCHO-OOIIUBHBIX IEPETOPO-
IOK. BiusiHIe TaHHBIX SJIEMEHTOB Ha MPOXOKICHHUE 3ByKa Yepe3 KapKacHO-OOIIUBHYIO
MEPETOPOJKY MOKHO YCIOBHO Pa3ZeliUTh Ha JBE COCTABISIONIUE: 1) HEMOCPEICTBCH-
Hasl Tepe/iavya 3ByKOBBIX KOJICOaHWA OT OJHOI OOIIMBKU K JPYTo# (3ByKOBOW MOCTHK);
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2) N3MEHEHNE JKECTKOCTHBIX MTapaMeTPOB OIPAXKJICHHS B I[EJIOM.

B pamkax maHHOTO HMcCieOBaHMS OBUIM PacCCMOTPEHBI MEPErOPOJKH C TPEMsI TH-
IaMH OOIIMBOK, OXBATHIBAIOIIMMH JIOCTATOYHO IIMPOKHH JHAMa30H XapaKTEPUCTHK MO
ITOBEPXHOCTHOM TNIOTHOCTH U HMJIMHAPUYECKON JKECTKOCTH: THIICOBOJIOKHHUCTBIE JICTHI
(I'BJI) tommuuoit 12,5 MM, iemenTHO-cTpyx)eunbie aThl (L{CII) Tommmuo0#l 16 MM,
OpHeHTHUpOBaHHO-CTpyskeuHble muThl (OCII) Tonmuuoi 9,5 MM.

Jlnist vccnenoBaHms )KECTKOCTHBIX TapaMeTPOB OTPaXKJICHHUsT PACCMOTPUM KapKac-
HO-OOIIMBHYIO ITEPETOPOJIKY KaK YCIOBHOE OHOCIIONHOE OrpakJIeHHE B COOTBETCTBHH
C METOAMKOH, pa3pabortanHOi B pabore [4]. [Ipu 3TOM OTHOIIEHWE TOBEPXHOCTHOU
IJIOTHOCTH K IHJIHHIPHUYECKOH jKeCTKOCTH (WD) 3amuIeTcss B BUAC (ulﬂlz)/Dm,, e
W, 1, — TIOBEPXHOCTHBIE IIIOTHOCTH OOIIMBOK, KI/M?% D, — NPUBEIEHHAS KECTKOCT
neperoponku, [1a-m. JlaHHOE pacCMOTPEHHE MO3BOJSIET YYECTh COBMECTHOE BIIHSHHE
CTOGUHBIX IpoQIIIei KapKkaca 1 OOIINBOK.

Bo Bcex meperoposkax MCIoab30BaJICs CUIMa-00pa3Hblii CTOCUHBIN MPO(UIb Kap-
Kaca, IMoIpoOHO HCCIEeNOBaHHBIN B pabore [4]. XapakTepUCTUKH JAaHHOTO TPOQUISL
MIpUBEICHBI B TA0MI. 1.

Tab6muna 1
IMapameTpsl cUrMa-o00pa3HOro CTOEYHOI0 NPogu/Isi KapKaca
CxeMa 11o1epeyHoro W3rubnas xect- KpyTunbHas xecr-
Tun croeynoro CEUEHHSI CTOCYHOTO KOCTb CTOCYHOTO KOCTb CTOCYHOTO
npodus npodus npodus, npodus,
EJ, xHwm? GJ, kHMm?
Curma-o0pa3HbIit 7,102 0,943

B pacuerHo-BhIuHCIUTEIBHOM KOMILTEKCE “Structure CAD” ObIJI0 TPOBEJEHO YUC-
JICHHOE MOJICIMPOBAaHHE KapKaCHO-OOLIMBHBIX MEPEropoJOK C Pa3IMYHBIMH THUIIAMH
OOIIMBOK TI0 METOJUKE, ONMMCAaHHON B padore [5]. B pesynprare mosryueHsl 3HaYSHHS
CMEIEHUH JIMLIEBBIX TIOBEPXHOCTEH 0OMMBOK (CM. Tabi. 2), a 3aTeM ONpeAesIeHbI PH-
BeJICHHbIE KECTKOCTH Neperoposok (D, ., Ila-M*) mo popmyne:

D, =5ql*/(384%, ), (1)
e ¢ — 3ByKOBOE JaBJIE€HNE, BEIPAKCHHOE Yepe3 PABHOMEPHO paclpeAeIeHHyIo 10 IJI0-
a1 OrpaXkIeHHsl Harpy3Ky, [1a; / — mar croeynsIx npoguiei kapkaca, M; ¢ — JUIMHA
OTpakJeHHus, M; 8, — MaKCHMalbHOE CMEIIEHHE JIMIEBOH TTOBEPXHOCTH OOIIMBKM OT
BO3JICHCTBHS 3ByKOBOTO JIABJICHUS, M.
Tabmuma 2
Pe3yabTaThl YMCIEHHOT0 MOAEJITNPOBAHNS KAPKACHO-00IINBHBIX MEPEropoIoK
¢ Pa3JIMYHBIMU MaTepPHAJIaAMHU JHCTOBBIX 00LINBOK
MaTepHan JINCTOBBIX OOIINBOK

HaumenoBanue napamerpa I'BJI LCII OCIL
TOJIMHON | TOJIMHON | TOJIIMHOMN
12,5 mm 16 mm 9,5 Mmm
MakcumanbHOE CMEIICHHE JIUIIEBON MOBEPXHOCTH 00- 0,044 0,0219 0,0635
IIMBKH OT BO3EHCTBHS 3BKOBOTO JIaBIEHHs, O , MM
IIpuBeneHHas )xeCTKOCTb MePEropoKH, DHP, ITa-M3 61,364 123,288 42,520

18 Tpusonscckuil nayunwiii scypran, 2022, Ne 3



>

Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS L 4

AHanmsupyst MoJydeHHbIe JaHHbIE, MOKHO BHAETH, YTO MaTepual JHCTOBBIX 00-
IIMBOK OKa3bIBACT CYIECTBEHHOE BIMSHHUE HA IIPUBEACHHYIO KECTKOCTh KapKacHO-00-
ITMBHOM TIeperoposky. B Tabn. 3 mpuBENeHBI 3HAYEHUS OTHOIIEHHUS (W, + W,)/D,, Juis
HCCIICIOBAHHBIX MaTEpPHAIOB JMCTOBBIX OOIINBOK.

Tabmuma 3
OtHoumenne (n, + p)/D, , NJIsi HCCAEYEMBIX MATEPUAJIOB JIMCTOBLIX O0IIMBOK
Marepuas JIUCTOBBIX OONIMBOK (n, + W)/D,,, xr/(Tla-m%)
I'BJI Tonmunoi 12,5 mm 0,495
LCIT Tommuunon 16 mm 0,38
OCII TonmuHoM 9,5 MM 0,33

V4uThIBast, YTO XapAKTEPUCTHKA CAMOCOTIIACOBAHMS BOIHOBBIX oyl 4 [6] Haxo-
JUTCs B 00paTHO NMPONOPLMOHAILHOM 3aBUCUMOCTH OT OTHOWIEHUs (W, + W,)/D ., MOK-
HO CIeNIaTh BBIBOJ, YTO HamOoJiee palMOHAIbHBIA BapUAHT JKECTKOCTHBIX IapaMeTpOB
MEPEropoJIKU COOTBETCTBYET KOMOMHAIIMM CUI'Ma-00pa3HOr0 CTOEYHOIr0 MpoQuiIst Kap-
kaca ¢ obmuBkamu u3 I'BJI Tonmunoit 12,5 MM, KOTOPOMY COOTBETCTBYET MAaKCUMaJIb-
HOe 3HaueHue oTHomenus (U, + w,)/D = 0,495 xr/(Ila-m).

Ha puc. | npencraBneHo cpaBHEHHE YaCTOTHBIX XapaKTEPUCTHK CaMOCOITAacOoBa-
HUs A JUIS IEPETOPOIOK C TPEMs MCCIIENYEMBIMU MaTEPUAIaMy JIHCTOBBIX OOIIMBOK.
Ha puc. 1-3 ucnons3oBansl cieayrone obozuadenus: [IpIIP — o0macTh IpoCThIX Mpo-
CTpPaHCTBEHHBIX pe3oHaHcHOB; HIIP — 00iacTh HEMOJHBIX MPOCTPAHCTBEHHBIX PE30-
HaHCcHOB; [IITP — 0651acTh NONHBIX TPOCTPAHCTBEHHBIX PE30HAHCHOB; fI° — rpann4Has
yacrora oonactu HIP; /I — rpannunas yacrora oonactu I1T1P aist nucToBbIX 0OMIMBOK.

TeopeTnyeckre UCCIEOBAHNS BBIIIOIHEHBI IO TEOPUH CaMOCOTIIACOBAHUS BOIHO-
BBIX Tonei [6]. PacdeTsl mapaMeTpoB pe30HAHCHOTO M MHEPLUUOHHOTO MPOXOXKACHUS
3ByKa 4epe3 HccieyeMble KapKaCHO-OOLIMBHbIC EPErOPOAKH MTPOBEIEHBI 10 METO/Y,
paspaboTaHHOMY B padoTte [4].
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Puc. 1. YacToTHBIC XapaKTEPUCTUKUA CAMOCOTTIACOBAHHS BOJHOBBIX MOJICH KapKaCcHO-OOIIUBHBIX
neperoponok (pasmep 2,0 M x 1,2 M, BO3AYIIHBII TPOMEKYTOK 75 MM), C pa3IUuHBIMH MaTepH-
ajmamMu JUCTOBBIX 00mmBOK: 1 — I'BJI Tonuuuoit 12,5 mm; 2 — LICIT Tommuuoi 16 mm; 3 — OCIT
TOJIIMHON 9,5 MM
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AHanu3upyst NpeACTaBICHHbIC TaHHBIC, MOKHO BHIETh, YTO HAUMEHBIIUE 3HAYE-
HUSI XapaKTePUCTHKH CaMOCOITIACOBAHHS COOTBETCTBYIOT MEPErOPONKE C JTHCTOBBIMH
obmmekamu u3 I'BJI, nmeromell MakcMMainbHOE 3Ha4€HME OTHOMIEHHS (W, + W))/D .
PanmonanbHOe coueTaHue CUrMa-o0pasHbIX CTOCUHBIX MPoduIIei KapKaca 1 JUCTOBBIX
o61mmBok u3 ['BJI mpuBoauT K 9 (HEKTUBHOMY CHIKCHHIO XapaKTePHCTHKH CaMOCOTIIa-
COBaHMS BOJIHOBBIX IOJICH 110 CPABHEHUIO C IPYTUMHU BapHAaHTAMHU.

Hasnee ObLIM OIpeAeieHbl 3HaYeHHs KOA()OUIIMEHTOB PE30HAHCHOTO M WHEPLH-
OHHOT'O NPOXOKACHHS 3ByKa JUIS HCCIIEIyeMbIX KapKacHO-OOIINBHBIX MEPEropooK ¢

Pa3IMYHBIMHM MaTepHajIaMu OOIIMBOK (CM. puc. 2, 3). Pacyer naHHBIX TapaMeTpoB Mpo-
BEJICH 110 METONY, pa3paboTaHHOMY B padote [4].
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Puc. 2. YacTOoTHbIE XapaKTEPUCTUKH KOA(DGHIHEHTOB PE30HAHCHOTO IPOXOXKICHHUS 3BYyKa IS
KapKacHO-OOIIUBHBIX Meperoponok (pasmep 2,0 M x 1,2 M, BO3AYIIHBINA MPOMEXKYTOK 75 MM), €

Ppa3IMYHBIMU MaTepraiaMu JUCTOBBIX o0mmBoK: 1 — ['BJI trommunoii 12,5 mm; 2 — LICIT Tommmu-
"o 16 mMm; 3 — OCII TommuHoi 9,5 MM
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Puc. 3. HacToTHbIE XapaKTEPUCTUKH KOA(POUINEHTOB MHEPIUOHHOTO TPOXOXKICHHUS 3ByKa IS
KapKacHO-OOIIUBHBIX Meperoponok (pasmep 2,0 M x 1,2 M, BO3AYIIHBINA MPOMEXKYTOK 75 MM), €

Ppa3TMYHBIMU MaTepuaiaMu JUCTOBBIX o0mmBOK: 1 — ['BJI Tommunoii 12,5 mm; 2 — LICII Tommmu-
"o 16 mMm; 3 — OCII TommuHoi 9,5 MM
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AHanmsupys JaHHBIE, IPEACTABICHHBIC HA PHC. 2, 3, MO)KHO BH/I€Th, YTO HANMEHb-
mKe 3Ha4eHUsI KOA(PPHUINEHTOB PE30HAHCHOTO M MHEPIIMOHHOTO IPOXOXICHHS 3BYKa
COOTBETCTBYIOT meperoponke ¢ obmuBkamu u3 ['BJI tonmmuHO# 12,5 MM, U1 KOTOPOWA
oTHomeHue (U, + W,)/D, ¥MeeT MaKCHMalbHOE 3HAYE€HUE 10 CPABHEHHIO C IPYTHMH
MarepuagaMy OOIINBOK.

ITo pe3ynbraTaM MPOBEAECHHOTO UCCIIEAOBAHNS MOJKHO CJIEJIaTh BBIBOJ, YTO IS 3(-
(DEeKTHBHOTO HCIIOJIb30BaHUS PE3€PBOB MOBBIIICHNS 3BYKOM3OJIALUN KapKacHO-OOIINB-
HBIX NIEPEropoJOK, ONPEAEICHHBIX B padore [4], HEOOXOIMMO NPUMEHSTh PallOHAIb-
HOE COYETaHME CTOCUHBIX NpoduIIel Kapkaca U JIMCTOBBIX OOIIMBOK, KOTOPOE OIpe/e-
JIAETCS BENMYMHON oTHOWEHHA ([, + W,)/D . .
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The article presents a study of the influence of the material of sheet skins on the parameters
of resonant and inertial sound transmission through frame-sheathed partitions with sigma-
shaped rack profiles. Three materials of sheet skins are considered. The ratios of the physical and
mechanical parameters of the partitions are determined, which make it possible to use effectively
reserves for increasing sound insulation. The frequency characteristics of the coefficients of
resonant and inertial passage of sound through partitions with three sheeting materials are
constructed and analyzed.
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Paccmompensr 6onpocvl KOHCMPYKMUBHO-MEXHONO2UHECKO20 POPMOOOPA306aHUsL OOHO- U
08YXNOACHBIX 00010UeK HA OCHO8e npocmpancmeentol cemu Yebviuiesa; npeonodiceHvl u uc-
C1e008aHbl HECKONLKO KOHCMPYKMUBHO-MEXHOI02ULECKUX MeMOo008 00pa308atls MPey2ONbHbIX
cemell Ha cgepe ¢ WeCMUy2oNbHLIMU MOHMAICHLIMU NAHENAMU, KOMOPble HA38AHbI CUCMEMOT
«Yanmy. Kpumepuem onmumanoHocmu 5611emcs MUHUMATbHOE YUCTO MUNOPA3MEPO8 KOH-
CMPYKMUBHBIX 0emaneli U MUHUMATLHOE YUCIO MOHMAICHLIX DIeMEHNO08 KYNOAd, B03MOICHOCHIU
VKPYRHUMENbHOU COOPKU U NPE08APUMENbHO20 HANPAICEHUSL.

Bo Bcex KOHCTPYKTUBHBIX PELIEHUAX KYIIOJIOB MPOCMaTPUBAETCS TEHICHLIMS TIPU-
MEHEHUS YK€ Ha CTaIuH pa3pe3ku u (GopMooOpa3oBaHUs STUX MOKPBITHI d(deKTuB-
HBIX TEXHOJIOTMUECKUX PELIEHUN H3TOTOBIEHUS OTIEJbHBIX 3JEMEHTOB, CTEHIOBON
YKPYITHUTEIBHON COOPKU CETMEHTOB KYIIOJIOB, BO3BEICHHS MX C 00ECIICYCHUEM 33 1aH-
HOM TOYHOCTM MOHT@)Ka MOKPBITUS B L[E€JIOM MJIM OCHOBHBIX €r0 HECYUIUX KOHCTPYK-
IUH. YYUTHIBAsI, 9TO HE BCE BO3MOKHOCTHU pa30ueHUsI Chepbl Ha MaHEIN UIH CTCPIKHH
elIle MCUYCPITaHbl M YTO IMPEOOIaaroIee KOMMYSCTBO CETUATHIX KYIIOJIOB ITIOCTPOCHO Ha
chepe, mpoaHANH3UPYEM pEHICHHUS COOPHBIX CHEPUUYCCKHUX KYIOJIOB M3 MICCTUYTONb-
HBIX MTaHEJICH M TPEYroJbHBIX MaHeNIed MeXIy HUMHU UCXOJS U3 TIOCTPOCHHI Ha cdepe
TpeyronbHoll cetu [4].

OnTuMH3aIUs TPEYTroJbHOW FeOMETPHYCCKONM CeTH Ha cepe 10 KPUTSPUIO MUHU-
MyMa THIIOPa3MEPOB AJIEMEHTOB MOXKET OBITh MPEACTABICHA W PEIICHA pa3MEelICHHEM
[PaBUJIbHBIX U HENPABUIIbHBIX HIECTUYTOJILHUKOB, BIUCAHHBIX B OKPY>KHOCTH PaBHBIX
paamycoB, Hampumep, B chepruuecKuX CEKTOpax, MoKa3aHHBIX Ha puc. | u 2. Kpome
[epEUHCICHHBIX BAPUAHTOB IPUMEHEHHUSI CBOMCTB CUMMETPUH [VIABHBIX JINHUH-OKPYK-
HOCTEH cdepbl, B MOAOOHBIX pa3pe3KaxX peaTn30BaHbl BO3MOXKHOCTH IECHTPAIBHOM
CUMMETPUH OKPY>KHOCTEH. Mcnonabp30BaHNne yKa3aHHbBIX OKPYKHOCTEH JJIsl TOCTPOESHUS
FeOMETPUYECKON CEeTU U3 TPEYrOJIbHUKOB U LIECTUYTOJILHUKOB Mo3BosieT Ha 5—30 %
CHU3HTH YHCIIO TUIIOPA3MEPOB MOHTAXKHBIX JJIEMEHTOB KYIIOJIa, IIOJIYYUTh IIPH HEO0X0-
JIUMOCTH IJIOCKUE MIECTUYTOJIbHBIE MaHEeH, a TaKKe BOCIOJb30BAaThCsI KOHCTPYKTHB-
HBIMHU IPEUMYILECTBAMU MPEABAPUTEILHOTIO HAIPSKESHHUSL.

MHHOBAIIMOHHBIE KOHCTPYKTUBHO-TEXHOJIOTHYECKHE (DOPMBI KYIMOJIBHBIX ITOKPBI-
THU B BUJIE CPEPUUICCKHAX 000JIOUCK JOKHBI 00€CIIEUHBATh PEaTH3AIUI0 BCEX BBIIICH3-
JIOXKCHHBIX IIPUHITUIIOB M TIOAXOA0B YK€ Ha CTaJIUU T€OMETPUICCKON pa3pe3Ku Cephl.
[Ipemnaraempie aBTOpaMU T'€OMETPUYCCKUEC CXEMbI WICHCHUS CHEPUUCCKON 000IOUKH
pa3paboTaHbl IMyTEeM HCIOJIH30BaHUS B KaueCTBE MCXOIHON OCHOBBI pa3pe3Kd U pac-
npenencHus YeOblea B ceprudeckux cekropax — 60°. Kaxknas pasHOBUIHOCT pas3-
PE3KU Kak reoMeTpuyeckasi OCHOBAa UMEET CBOM apXUTEKTYPHBIE, TEXHOJIOTMUYECKUE U
KOHCTPYKTHBHBIC BO3MOKHOCTHU U Oy/IeT ONTHMaJbHA TOJBKO JIJISl ONPEICICHHOTO BUAA
KyIoJOB WiH 000n049ek. OTCIoa CIeAyeT, YTO JOJDKHBI OBITh MPEIJIOKCHBI, PacCyu-
TaHBI U IPOPa0OTAHbI MApaMETPhl HECKOJIBKHUX THIIOB Pa3pe30K, YTOOBI B KOHKPETHOM
MPOCKTHOM CUTYaIll MOXHO OBLIO BBIOMPATH TOT BaApHUAHT, KOTOPBIA OBLIT OBI ONITHMA-
JIEH U151 KOHKPETHOIO MIPOEKTUPYEMOTO 3[JaHUsl UIIU COOPYKEHHUS.

Hamu npenioxeHsl U ucciieJoBaHbl HECKOJIBKO KOHCTPYKTUBHO-TEXHOJIOTHYECKUX
METOJIOB 00pa30BaHUS TPEYTOIBHBIX CETCH Ha chepe ¢ MECTUYTOTHHBIMU MOHTKHBIMH
MaHes MU, KOTOpble Ha3BaHbl cucTeMol «YaHT». B KaKJoM M3 HUX KPUTEPHUEM OITHU-
MaJIbHOCTH SIBJISIETCSI MUHUMAJIBHOE YUCJIO TUIIOPA3MEPOB KOHCTPYKTUBHBIX J€Tajed u
MHUHHUMAJIbHOE YHUCIIO MOHTAXXHBIX JIEMEHTOB KYI0J1a, BO3MOKHOCTH YKPYITHUTEIbHON
COOpKH U IIPEBAPUTEITHHOTO HAMPSKCHHUS.

CyTh npeioKEeHHOro NEPBOr0 BapuaHTa pa3pe3ok «YaHT» 3akioyaercs B TOM,
49T0 cOOpHas cepudeckas 000I0UYKAa BKIFOUACT MICCTUYTONbHBIC KapKACHBIC MAPaAMHU-
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JJIbHBIC TTAHENN C IEHTPAaMH Ha COOTBETCTBYIOIINX y3Jax YeObIlIeBa U MeX1y HUMH
TPEYTOoJIbHbIE MaHEIH, PA3HOTHUITHBIE MApKH KOTOPBIX OJMHAKOBBIM 00pa3oM pacriolio-
JKEHBI B ITpejiesiax CeKTopoB 60°, NMEIOIUX 0010 BEPIINHY B IEHTPE MaHEIH, BHIION-
HEHHOH B BHJIE NPABMIBHON MIECTUYTOJIEHON IMaHEIN-TIMPAMUIbI, KaX/ias ClIeayomas
NUpaMyU/ia HeNpaBUIIbHAS, HO C IUIOCKUM OCHOBAaHHEM M COCTOMT M3 IIECTH COCTHIKO-
BaHHBIX PABHOOEIPEHHBIX TPEYTOJIBHUKOB, COCIMHSACTCS C COCETHUMU Yepe3 TPEeyroib-
HBIE MaHesln MeXay HuMu. O0a THIIa MmaHesel UMEIOT y3JIbl C y3JIOBBIMHU 3JIEMEHTaMH,
KOTOpBIE 00pa3yIOT OIMHAKOBBIE PSIIbI, TO3BOJISIONINE UCITIONB30BATH 000JIOUKY /IS 110-
SICOB IBYXIIOSICHOM CTPYKTYphl. B mpenenax cexkropos, cocrabistomux 60°, Bce y3ibl
OCHOBAHMS IIECTHYTOJbHBIX MaHENIeH-MNPaMu OMUCAHBI OKPYXHOCTSIMH OJHOTO pa-
auyca (paBHOTO OOKOBOM CTOpOHE PaBHOOEIPEHHOTO TPEYrOJIbHUKA), IPOBEICHHOTO
13 CYIIECTBYIOUIMX LIEHTPOB NaHeJeH-mupamMus, Omaronaps 3TOMYy BHYTPH CEKTOPOB
IUIOCKHE OCHOBAHMS CMEXHBIX IIECTHYTOJIBHBIX IMaHEJICH MUPaMHJl COSIMHEHBI MEX Ty
co0OH y311aMHu B OTHOW M3 JIByX TOYEK IIEPECeUCHMs YKa3aHHBIX OKPY)KHOCTEH C COOT-
BETCTBYIOIINMH IIEHTPAMHU, CTOPOHBI TPEYTOJIEHBIX TTaHEIelH MEeX/y MIECTHYTOIbHBIMH
TIAHESIMH THPAaMHUIaMU HE PAaBHBI MEXy COOOH.

Jst mepBoro BapuaHTa pELICHUI B IMpeaesiax CEKTOpOB, cocTaBisowux 60° B
COOpHBIX cepruieckux 000J0YKAX INECTHYTOJbHbIC MaHEIH BBHIIOIHEHBI C yIIIAMH,
OIMCAHHBIMH OKPYKHOCTSIMH C PaBHBIMH PaJHyCcaMH TOJbKO M3 IIEHTpOB YeOblmiena,
JeKalux Ha cepe B MaxMaTHOM Hopsiike. MexX/y MIeCTHyToJIbHBIMU MaHEIsIMH pac-
I0JIOKEHBI TPEYTOJIbHbIE MaHe H (HECYyIHe WM HEHECYIHe), YIIIbl IIECTHYTOJbHBIX
NaHesei oNMcaHbl CBOMMH PaiyCcaMy U3 LIEHTPOB MaHEeIeH, CMEKHBIE IIECTUYTOIbHBIE
MIAHEIN COEMHEHBI MEX/ly COOOM B TOUKaX IIEPECEUCHUS M B TOUKAX KACaHHUS OKPYKHO-
CTEH, ONMCHIBAIONINX MTaHesH. [laness Ha BepIInHe KyI1oJIa BEIITOJIHEHA OTHOTO pauyca
1 TaKXe B BHJIC IPABMIILHOTO HIeCTUyroibHuKa. lllecTnyronbHple maHemy MOryT OBITh
BBITTOJIHEHBI TAK)KE, B CBOIO OUEPENb, U3 TPEYTOJIbHBIX MaHEJeH ¢ y3JI0M COeIMHEHNUS B
LIEHTPE MIECTUYTOJIbHON NaHeH (IeHTPE OKPYKHOCTH, B KOTOPYIO OHH BrucaHbl). Ha
puc. la n3o0paxkeH BU cBepXy cOOpHOH cheprueckoii 000I0UKH C MIECTHIO CEKTOPAMHU
B IUTaHe, cocTapisttonmu 60°; Ha puc. 16 — Bug cOoKy cOOpHOU ceprdeckoir 00004-
KM C HIECThIO CEKTOpaMHU B ILIaHE, cOCTaBIsomuMu 60°.
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Puc. 1. Cxema cOopHoO#i chepryeckoil 000I09KH U3 6 CEKTOPOB C yIiIaMu Ha BepiuHe 60° ¢ pa3-
PE3KOH M3 MIECTUYTOBHBIX MAHENeH OHOTO pajnyca ¢ TPEYTroJIbHBIMU BCTABKAMU MEXIY HUMH:
@ — BUJ CBEPXY; 6 — BUJ COOKY; / — MaHEJIH B BUJIE IUIOCKUX LIECTHYTOIbHUKOB; 2 — TPEYTOJIbHbIC
naHesH (BBIACICHBI CEPBIM IIBETOM); 3 — CEKTOpa; 4 — 0011ast BepIliHa 000JI0YKH; 5 — LIEHTP HaHe-
JIM; 6 — IaHelb Ha BEPIIMHE KYIOJia B BU/E MPABUIBHOTO [UIOCKOTO IIECTHYTOIbHUKA; 7 — PABHO-
OeIpeHHbIe TPEYTOJIBHHUKH; 8§ — CTOPOHBI; 9 — y37bl; /() — y31IOBBIC DIEMEHTHI;, //— OCHOBaHUE
IIECTUYTOJIBHBIX MaHenel-nupaMus; /2 — OKpY)KHOCTH OAHOTO pajguyca; /3 — G0KoBas CTOpOHA
paBHOOECIPEHHOTO TPEYTOJIbHUKA; 4 — TOUKH MEePeCeUCHHs YKa3aHHBIX OKPYKHOCTEH

Co6opnas chepuueckas odonouka (puc. la, 6) BKIOYaET NIECTUYTOIBHBIE KapKac-
HbIE NTUPaMUIaJIbHbIC TaHENN /| U MEXIY HUMH TPEYTOJIbHbIC MaHEIH 2, pa3HOTHITHBIC
MapKH KOTOPBIX OAMHAKOBBIM 00pa3oM pacHojoKeHbl B mpenenax cekropos 3 B 60°,
HNMEIOIMX OOLIYI0 BEPIIUHY 4 B LIEHTPE MaHEIH 5, BBIITOJIHCHHON B BHUJE TPaBUIIbHON
IIECTUYTOJILHOW MUPAMUABI 6, KaXKJIas CIEAYIOIas MUpaMuia 6 HelpaBUIbHAS, HMEET
HETIOCKOE OCHOBAHUE M COCTOMT M3 IIECTH, COCTHIKOBAaHHBIX K BepIIMHE 4 BCeraa ¢
MIOMOIIBIO YETHIPEX OCHOBAHWH M BOCHMHU pedep, paBHOOEIPEHHBIX TPEYTOJIBHUKOB 7.
Mesxy naHelsIMU-IIMPAMUAAMHI 6 HAXOISTCS TPEYTOIbHbIE TaHETIH 2, CTOPOHBI § KOTO-
PBIX UMEIOT YOBIBAIOIIHME pa3Mephl OT LIEHTPAILHON TaHEeNN-TIMPaMHIBI 6 K Iepudepu,
nprdeM oda TUIa MaHeJIed UMEOT y3Jbl 9 ¢ y3JI0BBIMH ieMeHTaMu / (), KoTopble 00-
Pa3yloT OIMHAKOBBIC PSbI, MO3BOJISIONINE UCIIOIB30BATH OO0JIOUKY ISl IBYXIIOSICHOM
CTpyKTYpHI [1-2].

B npegnenax cexropoB 3, cocraBisitouux 60°, Bce y3ibl 9 ocHoBaHus 11 mectuy-
TOJBHBIX MaHeNeW-mupaMuy / U 6 OIMHCAHBI OKPYKHOCTAMH /2 OZHOTO paamyca (paB-
HOTO OOKOBOH cTOpOoHE /3 paBHOOEAPEHHOTO TPEYTrOJIbHHKA), IPOBEIECHHOTO U3 CyIIe-
CTBYIOIIUX IEHTPOB 5 maHened-mupamua / u 6, Onarogaps 3ToMy BHYTPH CEKTOPOB 3
MJI0CKHE OCHOBAHUS /] CMEXHBIX HIECTUYTOJIBHBIX NaHened-nupaMus / U 6 COeINHEHBI
MEXIy co00ii y3mamu 9 B OTHOU M3 NIByX TOYEK /4 TepecedeHHs YKa3aHHBIX OKPYXK-
HOCTEH C COOTBETCTBYIOIIMMHM IIEHTPAMHU 5, CTOPOHBI § TPEYTONBHBIX MaHENIeH MEXIy
IIECTUYTOJILHBIMU IUpaMHuJaMy / U 6 HE PaBHBI MEX/y COOOU U SIBIISIOTCS CMEXHBIMA
CTOpOHaMH § TUIOCKMX OCHOBAaHUH naHene-nupamun /.

Bo BrOpoMm BapuaHTe U CEKTOPOB, cocTaBisionnx 60°, chepuueckas 060109k
BBINOJIHEHA HAa OCHOBE pa3pe3ku UeOsleBa OKPY>KHOCTSIMH OHOTO paJinyca, PaBHOTO
MIOJIOBUHE TyTH MEPHINOHAIBHONW CTOPOHBI paBHOOEPEHHOTO TPEYTOJIbHNUKA ATOH pa3-
Pe3KH, IPOBEJCHHBIMU BOKPYT Ka)XJ0T0 [IEHTpa yKa3aHHOH pa3zpe3ku. Ha puc. 2 nmokaszan
(parMeHT CeKTopa, IIie BHINOJIIHEHA JABYXHOsICHAsE 000JI0YKa C Pa3pEeKCHHBIM BEPXHUM
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II0SICOM, COCTOSIIIAsl U3 KApKACHBIX MIECTHYTOJbHBIX NaHened. COopHas cepuueckas
000J104Ka BBIIOJHEHA HAa OCHOBE Pa3pe3KH 3JIEMEHTOB OHOTO U3 MOSICOB — Pa3pe3Ku
UYeOnbieBa. Y31l OCHOBAHUS LIECTUYTOJIBHBIX MaHEJICH-TUPaMIL OMUCAHbl OKPYXKHO-
CTSIMH OJTHOTO Paauyca, PaBHOTO ITOJIOBHHE AYr'W OOKOBOH CTOPOHBI PaBHOOEAPEHHOTO
TPEYTOJIbHUKA KPYITHOW pa3pe3KH, MPOBEIEHHOT0 U3 Ka)KJ0ro LEHTpa yKa3aHHOH pas-
pesku. [Tnockne ocHOBaHMS CMEXHBIX IIECTHYTOJbHBIX NaHENeH COeAMHEHBI y3JIaMu
MeXJy COOOH B TOUKaxX KacaHUsl yKa3aHHBIX OKPY)KHOCTEH M MOTYT OBITH BBIITOJIHEHBI
HE TOJIPKO B BUJI€ MUPAMHJIAIBHBIX, HO H 00pa30BaHHBIX OCHOBAHNWEM NHPAMUAAIBHBIX
NaHesneH, IOCKUX MIeCTUYTONBHBIX NMaHelel (T. €. ¢ pa3peXeHHOW pa3pe3Koil B mosce
1 C MCIOJIb30BAaHUEM PAJANYCOB-pedep B pPEIIeTKe), a BMECTE C JIPYT'HM I0SICOM B BUJIE
cepruiecKoil OCHOBBI APYTOTo pajnyca C yKa3aHHOW pa3pe3Koil U3 TPEeyroibHbIX Kap-
KaCHBIX ITaHeJeil MOTyT 00pa30BBIBATh ABYXIIOACHYIO CTPYKTYpYy [4]. COopHas 06omou-
Ka, IToKa3aHHas Ha (parMenrte cekropa 3 (puc. 2) BHIIIOJIHEHA HA OCHOBE BIBOE Oojee
4acTo# paspes3ku 22 (4eM 10 MePBOMY BapHaHTy) OJHOTO M3 MOSICOB 23.
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Puc. 2. Cxema cOopHoii cheprueckoii 0007T0UKH U3 6 CEKTOPOB C yIIaMu Ha BepiuHe 60° ¢ pa3-
PE3KOi U3 MIECTUYTONBHBIX MaHeNeil OHOTO paanyca ¢ TPEYTroJIbHBIMU BCTABKAMU MEXKIY HUMHU:
[ — maHenw B BUJE IUIOCKUX LIECTHYTOJBHUKOB; 2 — TPEYTOJNbHbIC MAHEIN (BBIICICHBI YSPHBIM
1BeToM); 3 — cekTopa; 4 — 00mIas BepurnHa 000J0YKH; 5 — EHTP MaHeNu; 6 — TaHeJIb Ha BEpIIH-
HE KyIoJia B BUJE MPABHJIBHOTO IUIOCKOTO IIECTHYTOJIbHUKA; MOSICHEHUs M. I. 7—/4 Ha puc. 1;
22 — BnBoe Ooiee KpymHas paspeska; 23 — Apyroil mosc; 24 — TOYKa KacaHHsS OKPYKHOCTE;
25 — IUIOCKHUE MIECTUYTONbHbIC TaHEIH; 26 — TPEYTroJIbHbIC KapKacHbIC ITaHETH

VY31bl 9 ocHOBaHMsl /] IECTUYTONbHBIX MaHENEeH-NUpaMu] / OMHUCAHBI OKPYKHO-
cTsMHU /2 omHOTO paguyca (paBHOTO TOJOBHHE TYyTM OOKOBOWM CTOPOHBI /3 paBHOOE-
JPEHHOTO TPEYTOIbHUKA KPYITHOW pa3pe3kn), MPOBEICHHOTO U3 Ka)KI0ro LEeHTpa J yKa-
3aHHOMW pa3pe3ku. biarogaps 3ToMy 1Iockue OCHOBaHUS // CMEXHBIX IIECTHYTOJIbHBIX
MMaHeJe COeMHECHBI MEXIy OO0 B TOUKaxX KacaHWs 24 yKa3aHHBIX OKpYXHOcTed /2
1 MOTYT OBITH BBINTOJHEHBI U3 INIOCKUX LIECTUYTONBHBIX MaHeneil 25 (¢ pa3peKeHHOH

26 Tpusonscckuil nayunwiii scypran, 2022, Ne 3



>

Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS L 4

pa3pesKkoii), a BMECTe ¢ IpyruM mosicom 23 ¢ BIBOe Ooiee KPYIMHOM paspeskoit 22 u3
TPEYTOJIbHBIX KapKaCHBIX MaHele 26 00pasyroT AByXIOSCHYIO CTPYKTYPY.

Pacnpenenenne YeOblmesa mpeacTaBisieT TECOPETUIECKYIO OCHOBY pa3Mele-
HUSI MAKCHMAJIBHOTO YHCIIa OKPYXXHOCTEH OIHOTO pajnyca MPaKTHYeCKH Ha IT0JIOBHHE
cdepe, ¢ yueTOM IBYX KacaHMH M OJHOTO IEPECEUCHUS] TPEX CMEXKHBIX OKPYKHOCTEH
u 00pa3oBaHMI MEXIy HUMH TpeyronbHuKa [2—16]. Ha cxemax moka3aHo, Kak ¢ TIOMO-
IO ATHX CErMEHTOB MOJKHO Pa3MECTHTh OKPYXHOCTH B CEKTOpE 10l HakJIoHOM 600
K 9KBaTOpYy WJIM 1o HakJIoHOM 30° Kk skBaTtopy. /s pa3paboTKu airopuTMa reoMeTpu-
YECKOTO pacueTa Pa3pe3oK IMpelaraéMblX KOHCTPYKTHBHO-TEXHOJIOTHYECKHX CHUCTEM
BOCTIOJIB3yEeMCSl METOAMKON pacueTa ceTn YeOblmeBa, a Ui ONPEACICHUS TTOJIOKESHUS
TOYKH TI0 TIOJIOBUHE TYTH-PaJInyCy — U3BECTHBIM PCIICHHEM CHCTEMbl YPAaBHEHHUH TPeX
cep ¢ pagrycom 000JI0UKH U paJiyCcaMy, paBHBIMH OJIOBUHE AyTU-PAARyca Pa3pe3kn
YeoOsbimena. Jlns penieHnst ykazaHHOM MPOOIEMBbI MPEJIOKEHBl aBTOMaTH3MPOBAHHbIC
cpenctBa B cucteMax ArchiCAD, AvtoCAD u LIRA 9.4, NOTIOTHEHHBIX CICIHATIEHBIMH
[IpOrpaMMHBIMU 3ieMeHTamu [2—19].

C yueToM orpaHH4eHui, KOTOpBIE TAIOT pa3pe3Ku Ha OCHOBE ceKTopoB 60°, moiry-
YaeM ONTHMAJIBbHYIO JJIS ITpoJieTa 24 M 110 KPUTEPHIO MUHUMYMa THIIOPa3MEpOB pa3pes-
Ky Ha cdepe ¢ IAThIO psAaMu OKPY>KHOCTEH (CM. pHcC. 2), COCTOSIIYIO U3 MOHTXHBIX
TOJIBKO IIECTUYroibHBIX MaHenedl 11 Tumopasmepos, T. €. U3 OAHON MPABHIIBHON IIe-
CTUYTOJIbHOW NaHenu, 12 HenpaBUIbHBIX HIECTUYTOJbHBIX NaHedel U 12 TpeyroiabHbIX
MaHeNel-BCTaBOK (M3 CTEPKHEH Beero 16 THIopa3MepoB, YHCIIO0 THIIOB CTEPIKHEH OIpe-
JICJISIEM U3 BBIPKEHUH B BUAE 27 U1 5 PAJOB MIECTUYTOJILHUKOB (T/I€ 72 — YUCIIO PSJIOB
paspeskn). KonmndecTBo THIIOpa3MEpoOB CTEPIKHEH COMOCTAaBUMO C pa3pe3Koi MogoOHOH
OJHOMNOsICHOH 060s0uKky Pyiepa u Ha 25 % MEHbIIIE, YeM YHCIIO THIIOPAa3MEPOB € TIPH-
MEHEHHEM TOJIBKO paspesku UeOblmeBa B 00oux nosicax. Unucino THIIOpa3MepoB MOH-
Ta)KHBIX JIEMEHTOB UM NaHenel Ha 25 % mensblie, ueM y Oymiepa u Ha 45 % MeHble,
yeM y YeOpimena. IIpu 3TOM 1o cpaBHEHHIO K yKa3aHHBIM pa3pe3KaM, B HAIlUX pas-
pe3Kax BCe MIECTUYTOIbHBIC ITAHEIN MOTYT OBITh BHIITOJIHEHBI INIOCKUMH U BCE PACKOCHI
CTPYKTYp OZHOH AMUHBI. ONOpHBIA KOHTYp cOOpPHOH 0OOJOYKM BBHITIOJIHSCTCS B BHUJIE
mIecT apok paxmycom 42,1645 M (puc. 2), BRIIOTHEHHBIX 110 OKPYKHOCTSIM, TIPOXOISI-
MM Yepe3 TOUKY «HAIHUP» U YIVIbI ONIOPHBIX MIECTHYTOJIbHBIX MaHEICH.

Ha puc. 3 nmokasan y3en COeAMHEHHsI MIECTHYTOJIbHBIX MaHeJIeH KapKacHOH 000-
JIOYKH, KOTOPBIH BBIIIOJIHEH C IIEPEJIOMOM BHE HECYIIIETO Y3JI0BOTO 3reMeHTa. COopHas
ceprdeckast 000JI09Ka M3TOTOBJICHA KapKACHOW M3 NMPSIMOYTOJBHBIX TPYO-CTepKHEH,
KOTOPBIE CIUTIOLICHBI B TOPIIAX ISl IPHCOCINHEHNS Ha CBapPKE TOPLEBBIX MapHBIX (I1aH-
neB. PnaHnbel 00eCeYNBAIOT EPETIOMBI B y3J1aX, IIPUTOPLIOBAHBI K Y3JIOBBIM 3JIEMECH-
TaM, BBITIOJHEHBI C Pe3b0OBBIM OTBEPCTHEM M NPHCOCIUHEHBI C TIOMOIIBbIO OOITOB K
Y3JI0BBIM 3JIEMEHTAM, TaK)Ke MMEIOIINM OTBEPCTHS, TTO3BOJISIOMINE N3MCHEHUS YIJIOB
MEXIy TPyOaMHU-CTEPKHIMH KapKaca IMOKPBITHS B TNIOCKOCTH MOKphITus [4]. COopHas
ceprdeckast 000J109Ka MOXKET OBITH BBIITOJIHEHA KAPKACHOM M3 IPSMOYTOJIBHBIX TPYO-
cTepxkHel 15, y3en 9 coennHEHUsT KOTOPBIX Moka3aH Ha (puc. 3). TpyOsr /5 cTepxHe-
BBIX 3JIEMEHTOB CIUIIOIIEHBI B TOpIax /6 Ui MPUCOEINHEHNS HA CBapKe /7 TOPIEBBIX
napHBIX QraHieB /8, GraHmbl /8 00eceunBarOT MEPEIOMBI B y3IIaX 9, MPUTOPIIOBAHBI
K Y3JIOBBIM 3JIeMeHTaM / (), BBITTOJTHEHHBIM C Pe3b0OBBIM OTBEPCTHEM /9, M IpHCOEANHE-
HBI C TIOMOIIBIO 00ITOB 2() K Y3JIOBBIM diIeMeHTaM [ (), TaK)Ke UMEIONUM OTBepCcTHs 21,
MO3BOJISIONINE N3MEHEHHUS YITIOB HAKJIOHA TIPSIMOYTOJIBHBIX TPYO-CTep KHEH /5 Kapkaca
MOKPBITUS B INIOCKOCTH HOKPBITHSL.

Wsrorosinenue u cOopka cOopHOit chepudeckoii 000I09KH MOTYT OBITH OCYIIECT-
BJICHBI B BHJIC KapKaca U3 MPsIMOYTOJIbHBIX TPYyO-cTepkHel /5, y3en 9 coeanHeHus Ko-
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TOPBIX MOKa3aH Ha puc. 3. TpyObl /5 CTEpPKHEBBIX JIEMEHTOB CIUTIOLIMBAIOTCS B TOP-
nax /6, nius IpUCOSIWHEHUS HA CBapKe /7 TOPLEBHIX MapHBIX (uaHieB /8, dmanusr /8
00eCIeYnBalOT TEPENIOMBI B y3i1aX 9, MPUTOPLIOBHIBAIOTCS K Y3JIOBBIM deMeHTam /0,
BBIITIOJIHCHHBIM C PE3b0OBBIM OTBEpCTHEM /9, M IPUCOEANHEHBI C IIOMOIIBI0 001TOB 20
K Y3JIOBBIM 3JIeMeHTaM /(), KOTOpbIE BBITIOIHEHBI C OTBEPCTHAMH 2/, MO3BOJISIONIUMH
M3MEHEHHUS yIVIOB HAKJIOHA MPSMOYTOIBHBIX TPyO-cTepiKHEH /5 Kapkaca MOKpBITHS B
TUIOCKOCTH TOKPBITHI. MOHTaX COOPHOM CTpOUTENbHOH cdeprueckoii 000I0UKH 110-
KpBITHS 3[IaHUN W3 MICCTUYTONBHBIX 25 MU TUIOCKHX KPYTOBBIX mMaHenei 26 (puc. 4)
MIPOU3BOJUTCS UX YKPYITHEHHEM B ITAHEJH C HETOJHBIMH Y3JIaMH, HO BPEMEHHBIM pac-
KpeIuIeHHEeM MaHesell (hacoHKaMH M O0JITaMH, U C y3J1aMH 9 C Y3JIOBBIMH 3JI€MEHTaMH
10 1 ycTaHOBKOH MX B IPOEKTHOE ITOJIOKCHNE M 3aBEPIICHHEM KPEIUICHUS y3JIOBBIMU
anemeHTaMu. [locie 3TOro ycraHaBIMBarOTCSl CBETOIPO3PAaYHbIC TPEYTONbHBIC TTaHETH 2.
JleMoHTaX 000JI0UEK /ISl BCEX BAPHAHTOB IPOMCXOIUT B 0OPATHOM IMOPSI/IKE.

Puc. 3. ¥Y3en coenuHeHHs OJHOCIOWHOW WIIM OIHOIOSICHON COOpPHOH cdepudeckoid 000I0UKH
muamerpoM 24 M (12 M Mexay onopamu) U3 6 CEKTOPOB ¢ yrIaMu Ha BepmuHe 60° ¢ pa3peskoit
W3 MIECTHYTOJBHBIX MAaHeJIeH ¢ TPEyTroNbHBIMH BCTaBKAMU MEXTy HUMH: /5 — TIPSIMOYTOJIbHBIC
TpyOBI-CTEPXKHN; /6 — CIUTIOMIEHHBIE TOPIIBI TPyO; /7 — COEAMHCHUS HA CBAPKE TOPLEBBIX MAPHBIX
(manues; /8 — ¢nannbl; /9 — pe3pboBbie oTBepeTsi; 2(0) — 60nThI; 21 — OTBEPCTHUS y3JIOBBIX dJie-
MEHTOB (IIOSICHEHUSI 10 OCTAIBHBIM I1. TI. Ha PUC. 12, TaK Kak HyMepaIus Ha pUCYHKaX CKBO3HAsI)

Ha ocuoBe cexropoB 60° Ha cdepe mia mponera 200 M oaydaeM ONTHMAIBHYIO
10 KPUTEPUI0 MHUHUMYMa THUIIOpa3MepoB pa3pe3ky Ha cdepe [10-25] ¢ maTHaaIaTHIO
psAAaMu OKpPYXHOCTEH (CM. puc. 4), COCTOAIIYIO M3 OAHOM NMPaBHIBHON IIECTHYTOJb-
HOM naHenu, 72 HenpaBUJIbHBIX HIECTUYTOJIbHBIX MaHesne u 80 TpeyrojibHbIX MaHelen-
BCTaBOK (JIJIs1 cTepkHel — Bcero 125 tumopasmepos). [Ipeanaraemoe perieHne nupamMu-
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JaJIbHBIX MmaHesel ¢ MIOCKMMU OCHOBAHUSMH MOXKET OBITh JaKE HUIKC 3KBATOpPA C(l)e-
PbI; BMECTE C pCHICHHUEM Y3JIOB C 3(1)(1)6KTI/IBHLIM HIEepCIIOMOM TOJIBKO 3a CHET TOPUECBLIX
q)HaHLICB, a TaK’Ke PCHICHUC, COUCTAIOIICC PACIIOJIOKCHUEC NNPAMUIAJIbHBIX MmaHelei mo
KpaT‘«IafIHJPIM PACCTOAHUAM paJnyCOB B OJHOM I105CE, COCJUHCHHBIM pACKOCaMU O,IlHOﬁ
JJIMHBI C IPYTUM ITOACOM C pa3pe31<0f/'1 qG6LIH.IeBa, Jar0T BBIAAOIIHUECA ITOJTOXKUTCIIbHBIC
Ka4eCTBa KOHCTPYKIHUAM IMOKPBITHA.

2007
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Puc. 4. Cxema cOopHoii ceprudeckoit obomouku nuamerpom 200 M u3 6 ceKTopoB ¢ yraamu 60° ¢
pa3pe3Koil U3 IECTUYTONBHBIX MaHENeH ¢ TPEyroIbHBIMH BCTaBKAMH MEXy HUMU

ITo cpaBHeHMIO ¢ TTOKOOHBIMHU pa3pe3kamu Dysurepa, Hama CTPyKTypa UMEET CO-
MIOCTaBUMOE YHCIIO THUIIOPAa3MEpOB CTEP)KHEH, MEHBIIIee YHCIIO aHeJel, HO IIaBHOe,
HMEeT BCE MaHEeIH — INIOCKHE WITM MUPaMHJIAIbHBIE C TNIOCKUM OCHOBAHNEM; BCE PACKO-
CBI O/THOW JUTMHBI, YTO 3HAYUTEIBHO YMEHBIIAET YHUCIIO TUIIOPA3MEPOB y3JI0B, yIyqIlacT
BO3MO)KHOCTH YKPYITHUTEIBHOM COOPKH.

Koopnuuatsr obomouku (puc. 4a, 6) nuamerpom 200 M Hambonee 3pdexTuBHON
pa3pe3Ky NpHUBEJCHbI B TAOIHIIE.

Ha ocnoBe ananu3za cucreM pa3dueHust cepbl B IpeIeIax CEKTOPOB COCTABICHBI
6a30BbIe chepuUecKHue CTPYKTYPbI, KOTOPbIE IPEAOCTABISIOT CIEAYIOMINE TPH CUCTEMBI
pa3OMBKH 000IOYKH:

— OJHOKOHTYpHAsl CHCTEMa M3 IUIOCKUX WM MPOCTPAHCTBEHHBIX LIECTHYTOJbHU-
KOB C TPEYTOJIBHUKAMH Mexay HUMH (cuctema «460», puc. 1-2);

— IByXKOHTYPHAasl CHCTEMa, COCTOSIIAs U3 IIECTUTPAHHBIX sTYCEK IMePEeKPeCTHO-pe-
OpucThIX cTPyKTYp (cuctema «H60I1», puc. 1);

— IByXKOHTYpHAas CUCTEMa, COCTOSIIIAs U3 MIECTUTPAHHBIX MNPAMUJ, BEPIIMHBI KO-
TOPBIX COETMHEHBI CTEPKHAMHU HIDKHETo 1osica (cucrema «H60IIC», puc. 2-5).

CucTeMsl pa3pe3oK MOKa3aHHOTO crioco0a 00pa3oBaHMs TPEYTOIbHBIX U MIECTUYTOMb-
HBIX ceTell 0003HaueHbl HUPPOBHIMU M OykBeHHBIMH MHAeKcaMU. Cuctemsl «H60» n
«Y72» aTo Takas pa30OMBKa, KOTOpas MO3BOJISIET COOMPATH KYION M3 IUIOCKUX (CKiIal-
YaThIX, CPEPUIECKHX) TPEYTOJIBHBIX U IIECTHYTOJIbHBIX MaHENeH Ha OCHOBE CEKTOPOB
¢ yoiom ipu BepimuHe 60 u 72° (cM. puc. 1-2). Pa3pesku cnocoba «H60I1» maror BO3-
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MOYKHOCTh COOHMpATh (JIBYXypOBHEBBIH) KyIOJI TakoH k€ pa3pe3KH, 4TO M Y OIHOIIO-
SICHBIX KyrosioB «460», HO M3 MIECTUYTONBHBIX MEPEKPECTHO-PEOPUCTHIX KapKacos,
a paspesku «H60IIC» — B BuAE IBYXIOSICHBIX NEPEKPECTHO-CTEPIKHEBBIX CTPYKTYP
(cm. puc. 2-5).

Koopaunartpl y3/10B CTPYKTYpPbI YACTH ceKTOpa AJs1 Auamerpa 200 m

Homep Homep
V3Ia X ¥ Z MEE! X ¥ Z

[KoopamaaTe BepXHEro mosca c

[IeC THYT OJIBHHKAMH 49 24443.5287 16548.194 95599.2642
1 -2266.7314 1308.698 999543178 50 26552.9207 | 12894.6198 | 95599.2642
2 0 2617.3959 99954.3178 51 17881.0546 23288.538 95580.6368
3 -2266.7314 -1308.698 999543178 2 20113.4035 | 21931.7002 | 95376.5089
4 2266.7314 1308.698 999543178 53 22318.4652 | 20675.9407 | 95247.5361
] 0 -2617.3959 | 999543178 24 15383.3871 20644.808 95116.8912
6 2266.7314 -1308.698 999543178 55 24539.773 193159526 | 94986.7388
7 4531.9095 -0.8968 99885.8259 56 19822.6962 | 24090.6655 | 94980.2572
8 2265.1781 3925.1971 99885.8259 57 26693.952 18029.1761 | 94657.7954
9 4528.803 5232.1016 99748.8419 58 28960.7005 14103.0525 | 94657.7954
10 6795.5344 1306.0077 997488419 59 24274 8632 | 21544.5959 | 94560.1769
11 6793.9811 3922.5068 99680.35 60 28905.2296 | 16688.4224 | 94253.3855
12 6628.9138 6360.5167 99567.2523 61 17834.2093 28346.677 94213.0776
13 8921.1058 2613.9666 99555.4994 2 20080.9207 | 26999.4763 | 94172.6548
14 6790.9466 9139.3061 99337.985 63 22217.092 25769.9406 94021.568
15 9042.0992 7837.8395 99269.9607 64 30804.7609 | 15381.2065 | 93940.8075
16 11308.8177 3911.7679 99269.9607 65 28722.896 18987.1022 | 93940.8075
17 11302.6006 6525.5595 99133.1663 66 24470.4394 24438177 93901.7399
18 6620.9004 11467.7359 | 99079.7525 67 19706.9898 | 29051.8567 | 93603.2268
19 11207.1272 8979.9204 985951.8961 68 26624.2559 23147.291 93557.8629
20 13380.4028 3215.6967 98951.8961 69 24108.293 26504.8427 93329.905
21 9029.6241 13043.8875 | 98722.0306 70 28826.283 21769.0838 | 93235.2582
22 11290.1855 | 11726.2659 | 98654.6644 71 33212.8593 | 16558.0376 | 92846.3993
23 13527.4548 | 10427.4946 | 98518.9919 2 30946.128 20484.1315 | 92846.3993
24 15794.2195 6501.3812 98518.9888 73 28479.1927 | 23890.2001 | 92740.0914
25 15780.2489 9110.731 98314.2649 74 20016.6989 | 31973.4887 | 92576.0431
26 11133.5468 | 14098.5173 | 98287.9817 75 22153.3675 | 30788.7045 | 92514.7868
27 17916.8874 7808.9881 98127.7963 76 24378.2527 | 29410.6018 | 92387.0031
28 15721.2257 | 11611.9856 | 98127.7963 77 33137.5811 19131.9914 | 92377.4003
29 13529.9601 15623.4848 | 97829.3509 78 26476.0442 | 28206.7396 | 92201.5278
30 11274 5685 | 16885.5597 | 97826.8494 79 34933.5133 17814.2491 | 92045.3867
31 15775.1143 | 14271.1691 97699.6986 80 32894.349 21346.1854 | 92045.3867
32 17972.697 12993.9176 | 97497.9826 81 19601.383 339505912 | 91966.0802
33 20239.4284 9067.8237 97497.9826 2 28677.2365 | 26829.9243 | 91866.0718
34 11058.2438 19153.44 97487.7119 83 239579412 | 31419.9525 | 91827.7079
35 15587.9049 | 16624.1148 97347.295 34 30847.1914 | 25570.7358 | 91609.4489
36 20214.6445 | 116709502 | 97225.8889 85 283159665 | 28877.5637 | 91422.9496
37 20106.9498 | 14088.4221 | 96994.8795 86 33051.8262 | 24291.4232 | 91348.7247
38 222544064 | 10368.9183 | 96994.8795 87 35110.3421 22888.3811 | 90780.5176
39 15726.4401 19467.9455 | 96885.7526 88 37377.0735 18962.2872 | 90780.5176
40 13456.2466 | 20763.2306 | 96878.5867 89 32658.2429 | 26297.1667 | 90753.4634
41 17941.7784 | 18163.6046 | 96674.0742 90 22050.3327 | 35721.3413 | 90749.7121
42 20179.3614 | 16820.0596 96475.596 91 24293.4632 | 34367.8212 | 90725.1857
43 15472.2777 | 21644.0665 | 96369.6293 2 26388.6136 | 33181.9551 | 90555.6496
44 24632.2688 | 11604.0314 | 96209.7411 93 28602.8526 | 31789.0364 | 90399.9085
45 22365.5375 | 15530.1253 | 96209.7411 94 37279.106 21523.0821 | 90248.2222
46 19925.3448 | 19060.8397 | 96033.9396 95 30646.202 | 30592.1909 | 90125.8472
47 24593.6503 | 14199.1309 | 95871.0251 96 23815.7083 | 36262.2568 | 90060.144
48 15716.3413 | 24512542 | 95639.7234 97 39032.6607 | 20201.7286 | 89879.3588
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Al

OkoHuaHue
Homep X Y z Homep X Y z
y3Ia NERE]
KoOpaHHATE! HIDKHETO HoSca

98 37011.5405 237024114 | 89879.3588

99 328749976 | 29238.9406 | 89870.3006 142 0 0 969543178
100 28125.3922 33743.8479 | 89796.8106 143 4394.3834 2537.0985 96821.4453
101 34975.703 27939.612 89407.967 144 4391.3681 7606.0727 96555.7004
102 32433.447 31200.9152 | 89264.4477 145 8776.7222 5067.2429 96423.1919
103 37131.8759 | 26520.9251 88969.2356 146 8764.6528 10127.5033 96024.7587
104 24219.2712 39137.9266 | 88685.6692 147 13135.0046 7583.4984 95760.6493
105 26237.5716 | 38063.6512 | 88659.2443 148 8754.1772 15162.6796 | 95360.3125
106 28456.4605 36676.9997 | 88531.7264 149 13111.1679 12631.5205 95229.5835
107 39175.22 25235.2432 | 88465.8367 17457.2848 10078.9681 94835.6334
108 41441.9803 21309.1228 | 88465.8129 13088.1251 17647.3073 94432.0137
109 36734.1475 28622.7171 88461.859 52 17418.2659 15111.1989 | 94172.1152
110 30527.9991 35519.5192 88340.925 153 21731.7158 12546.812 93650.6796
111 32712.6807 | 34089.4503 88103.6669 154 13057.5587 | 22616.3551 93370.9395
112 23682.7462 | 41019.7198 88044.85 155 17373.8282 | 20104.0047 | 932422157
113 279429588 38530.6068 | 87904.1581 156 21671.4264 17559.7079 | 92855.4657
114 41318.4347 | 23855.2094 | 87871.6809 157 25946.5817 14980.2659 | 92209.0358
115 34715.9426 32919.569 87800.002 158 17321.6173 25047.1157 | 920474621
116 32197.0281 360154982 | 87515.9935 159 21599.4397 | 22525.9338 | 91794.2167
117 41034.3302 26010.6889 | 87461.7363 160 25866.4204 199743635 91280.2528
118 43043.0825 225314279 | 87461.7363 161 17265.067 29910.9015 90593.8688
119 36877.0688 31508.8085 87349.9598 162 30090.3144 17372.6511 90514.6602
120 38998.3019 | 30247.2712 | B6959.4165 163 21519.3684 | 27430.5548 | 90468.8521
121 36449.1165 33467.7059 | 86860.0575 164 25753.2812 24906.3525 90092.0299
122 28379.3639 | 41459.2616 | 86539.9078 165 29969.3287 | 22336.3099 | B89459.8241
123 26147.378 42832.134 86483.8549 166 21438.4913 32256.9159 | 88882.0245
124 | 41128.2939 | 28806.5542 | 86466.4627 167 25813.9651 | 29728.2726 | 88862.2178
125 | 30322.5772 | 40346.3253 | 86315.9132 168 34151.6025 | 19717.4369 | 88572.1766
126 | 32540.6104 | 38960.4101 | 86175.2008 169 29823.8739 | 27238.6341 | 881403716
127 40681.3465 | 30864.6755 | 85943.2226 170 33991.251 24651.2279 | 87390.1786
128 43129.6556 | 27518.2944 | B85908.6295 171 21356.7849 | 36994.0478 | B7037.1185
129 45396.3869 | 23592.2005 85908.6295 172 25523.3387 | 34553.6302 | B6917.9939
130 34629.7092 37779.5735 85856.8014 173 29669.0678 32063.7257 86555.16
131 36769.8 36249.67 85540.8436 174 38113.4982 22004.8384 | B86390.5471
132 452428712 26120.9839 | 85244 .4664 175 33799.9699 | 29516.2852 | B5944.6491
133 38668.1323 35186.177 85231.5663 176 37913.6594 | 26908.6631 85080.0197
134 40869.2584 | 33810.8246 | 84851.3191 177 25406.3411 39233.9008 | 84943.2208
135 46905.6243 24789.3219 84823.911 178 29512.112 36794414 84707.3681
136 44920.9947 | 28226.8013 84823.911 179 33598.3324 | 34296.8714 | B4231.8734
137 42913.0015 32481.2374 | 84268.1751 180 41982.4511 24238.5795 83964.9022
138 45004.9856 | 31022.9559 | 83724.4683 181 37670.5838 31732.9638 | 83510.9448
139 492294546 | 25805.2627 | 83115.9765 182 41633.2907 | 25043.8078 | B2603.1319
140 46962.7233 | 29731.3566 | 831159765 183 45864.5605 | 26479.9163 §1531.009
141 49046.6265 28317.0633 82403.2085
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Puc. 5. 3anpoextupoBanHOoe cOOpHOE CheprdecKoe MOKPHITHE XOKKEHHOTO CTaAHnOHA «AKcOepT»
mposeroM 200 M Ha 0CHOBe CeKTOpHOI paspe3ku Y60 I1C

Ha puc. 5 npuBesen npumep CpOEKTHPOBAHHOTO CBETOIIPO3PAYHOTO KYyHOJIBHOTO
MTOKPBITHS CTa/INOHA U ITPOJIEMOHCTPUPOBAHA METOANKA OTPE/IEICHUS Pa3MepoB cOop-
HBIX JIeTaJIell © MOHTQ)XHBIX CXEM C ITOMOIIbIO TaOJINIBl KOOP/INHAT.

[To npuBeIEeHHBIM PUCYHKAM M CXeMaM MOKHO ITOJIyYUTh BU3yaJIbHOE MTPECTaBIIe-
HUE 0 creM(PUIECKIX KOMITO3UIIMOHHBIX M CTPOUTEIBHBIX Pa3INIMsIX CyIIECTBYIOIINX
reo/Ie3NYECKUX 000JI0UeK M TpeiIaraeMblX KOHCTPYKTHBHO-TEXHOJIOTHYECKHX (OpPM
cepruueckux 000I0ueK, UMEIOMNX 3P (PEKTHUBHBIE TEOMETPHUUECKUE OCHOBEI.

BriBoa. Pazpaborannsie cOopHbIe cheprueckne 000I049KH CHCTEMBI «HaHT» MOTYT
MIPUMEHSTHCS /ISl TOKPBITUH 37JaHNH Pa3IMIHOTO Ha3HAYEHUS, @ TAKXKE JJIs1 yCTPONUCTBA
cepruecKkux oTpaxkaresiell B 3epKaJbHBIX aHTEHHAX W KOHIEHTparopax sHepruu. Ilo
CPaBHEHHIO C aHAJIOTAaMH, 3TH 00O0JOYKH MMEIOT MAaKCUMYM OJHOTHITHBIX MOHTa)HBIX
3JIEMEHTOB, BO3MOXKHOCTH YKPYITHUTEILHONH COOPKH N MaKCHMYM 3CTETHYECKOTIO Kaye-
CTBa IIPU MUHUMYMeE COOpPHBIX JeTaleH.

BUBJIMOT PAOUYECKUI CIIMCOK

1. Arromkus, B. /1. K Bommpocy onTuMu3amyy TpeyroirbHON reOMeTpHUYECKOi ceTh Ha cdepe /
B. [. Artomkun, B. U. HukoHoB. — TekcT : HemocpeaCTBeHHEBIN // @yHIaMEeHTAIbHbBIE HCCIIE0-
BaHmA. — 2014. — Ne 11-8. — C. 1669-1673.

2. IlepcrieKTHBHBIE KOHCTPYKTHBHO-TE€XHOJOTHUECKHE DEIIeHHS COOpPHBIX chepHIecKux
obomouek / B. JI. Antomkus, C. C. I'ynoxuuxos, O. U. Ilepdunsesa, 1. B. Epodeea. — Teker :
HETIOCPEICTBEHHHBIH // AKTyallbHBIE BOIIPOCH! apXUTEKTYPHI i CTPOUTEIHCTBA | MAaTepHAIIbl TPH-
Haamatod MexayHapoqHON HaydHO-TeXHUYECKoH KoH(pepeHnnu / MOpIOBCKHIA TOCyIapCTBEH-
seiii yHEBepcuTeT umenu H. 1. Orapesa. — Capanck, 2014. — C. 4-15. — ISBN 978-5-7103-3043-2.

3. ArromkuH, B. JI. DdpdeKkTuBHBIE KOHCTPYKTHBHO-TEXHOJIOTHIECKHE PEIICHUsT COOPHBIX
cthepuyeckux kynoios / B. JI. AnTomkuH. — TeKcT : HemocpeICcTBEHHbIH // PernonanpHas apxu-
TEKTypa H CTPOUTEIbCTBO. — 2015. — Ne 3 (24). — C. 112-121.

4. Arromkun, B. JI. K 3agage ¢popMupoBaHust TpeyroapHOU ceTH Ha cdepe ¢ y3aaMu Ha
onHoMm ypoBHe / B. JI. Artomkun. — TekcT : HemocpencTBeHHbIH // International Journal for
Computational Civil and Structural Engineering. — 2017. — Tom 13, Ne 2. — C. 154-160.

5. Arromkus, B. /. MccnenoBanue pacueTHBIX MOJEICH HECYIIEro KapKaca ¢ COCTaBHBIM
chepuyeckuM CTPYKTypHBIM TOKpbITHEM / B. JI. AHTOmKHH. — TeKCT : HEemoCcpeACTBEHHBIH //
Academia. ApxuTekTypa u cTpouTenbeTBo. — 2017. — Ne 1. C. 133-138.

6. Konomanos, A. I'. K npoOneme ontumu3anuu cOOPHBIX OTHOCIOWHBIX 000JIOUEK C IIe-
ctuyronbHeIM KOoHTYpoM / A. I. Konosanos, B. U. Tpasym, B. JI. ArTomkuH. — Tekct : Hemo-
CPEICTBEHHBIN // AKTyalbHBIE MPOOIEMBI KOMITBIOTEPHOTO MOJICITUPOBAHHS KOHCTPYKIUH U CO-
opyxennit (APCSCE 2018) : mporpamma u Te3ucsl qoknanos (HoBocubupcek, 1-8 urons 2018 1) /
Poccuiickas akagemMust apXUTEKTYphl U CTPOUTEIBHBIX HayK, HoBOCHOMPCKUiT TOCYIapCTBEHHBII
ApPXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT (Cubctpun). — HoBocubupck, 2018. — C. 265.

32 Tpusonscckuil nayunwiii scypran, 2022, Ne 3



>

Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS L 4

7. Antomkun, B. JI. KoHCTpyKTHBHO-TEXHOJOTHYECKHE peIIeHHs COOPHEIX cgepuue-
cKkux o0osouek : aBropedepaT AuccepTaly JOKTOpAa TEXHUUSCKUX HayK / AHTOIIKWH Bacnmmit
Jvurpuesnd ; FOro-3amaguenii rocynapcTBeHHbIH yHUBepcuTeT. — Kypcek, 2018. — 36 ¢. — Texer :
HETIOCPE/ICTBEHHBIH.

8. AmrtomkmH, B. JI. Cdepuueckme Kymosa H3 TapHBIX apoK OIHOTO paamyca /
B. [. Antomkun, M. B. I'opuna. — Texet : HemocpeacTBeHHBIH // CTPOUTENBCTBO U 3aCTpOiKa:
JKU3HEeHHbIH nuki — 2020 : marepuansl V MexayHaponHo# (X1 Beepoccuiickoit) kordepeHInu. —
Yeboxkcapsr, 2020. — C. 84-92.

9. AnromkuH, B. /1. ®opMupoBaHmue TpeyroibHOM ceTn Ha cepe ¢ OMOPHBIMH y37TaMHU Ha
oxHoMm yposHe / B. JI. Automkun, U. B. Epodeesa, M. B. 'opuna. — TekcT : HenmocpeacTBeH-
HBIH // TIpUBOIMKCKUH HaywHBIH >KypHan / Hukeroponckuil TocynapCTBEHHBIH apXUTEKTypHO-
CTpOWTENbHBIH yHUBepcuTeT. — Himkamit, 2020. — Ne 4 (56). — C. 49-56.

10. Tpasym, B. 1. I'eone3nueckue Kynosna n3 MapHLIX apok oxHoro paauyca/ B. U. Tpasyn,
B. JI. Aaromkun, A. 0. Ceatkuna. — TekcT : HemocpeacTBeHHbI // BecTHuk Tomckoro rocymap-
CTBEHHOI'0 apXUTEKTYPHO-CTPOUTENIbHOrO yHUBepcuteTa. — 2018. — Tom 20, Ne 6. — C. 98-106.

11. ABropckoe cBuaerenscTBo Ne 1661316 (CCCP). CTbIkOBOE COEAMHEHUE JIEPEBSHHBIX
aneMeHToB : omy6r. 09.11.1988 / Anromkun B. /1., Kypranckwuit B. I'. — Tekct : HermocpeICTBEHHBIH.

12. TTarent RU Ne 2685602 Poccniickas ®enepamnust, C1.Cheprueckast 060109Ka C MOKPHI-
tueM : Ne 2018125750 : 3asBn. 12.07.2018 : omy6u. 22.04.2019 / Antomkun B. 1., Tpasym B. 1.,
Topuna M. B., Aatomikus /1. B., Konosanos A. I'., Caraiizak M. O. — TekcT : HerocpeicTBEHHBIH.

13. IMarent RU Ne 2625582 Poccniickas @enepannst, C1. CocTaBHOM 610K COOPHOTO CTPYK-
TypHOTO TOKpHITHS : Ne 2016117202 : 3asB1. 29.04.2016 : omy6s. 17.07.2017 / Anromxun B. 1.,
Tpasym B. 1., Konosanos A. I., Epogeesa U. B. — TekcT : HenmocpencTBEHHBII.

14. ITatent RUS Ne 129534 Poccuiickas @eneparus. CoopHas cdepudeckas obomouka :
omy6m. 27.07.2013 / Tpasym B. U., Artomkun B. /1., Epodees B. T. — Tekct : HemoCpeICTBEHHBII.

15. IMarenr RUS Ne 2520192 Poccuiickast ®eneparust. CoopHast ceprudeckas 000m09Kka :
omy6im. 06.27.2013 / Tpasym B. U., Arromkun B. /1., Epodees B. T. — Tekct : HemoCpeICTBEHHBII.

16. ITarentr RUS Ne 2564545 Poccuiickast ®eneparust. CoopHast ceprudeckas 000m09Kka :
omy6m. 28.07.2014 / Tpasym B. 1., Anromkun B. /1., Epodeesa 1. B., Aaromkun J{. B. — Texker :
HETIOCPE/ICTBEHHBIH.

17. CoBpeMeHHbIE KOHCTPYKTHBHO-TEXHOJIOTHYECKHE pemmeHns chepriaecknx odosodex /
B. U Tpasym, B. JI. Aaromkun, B. T. Epodees, C. C. I'ynoxxankoB. — TeKcT : HEIIOCPEACTBEHHBIH //
CrpoutenscTBo U pekoHCTpyKms. — 2012, — Ne 6 (44). — C. 45-55.

18. KOHCTpyKTHBHO-TEXHOJIOTHYECKHE BO3MOKHOCTH COOpHBIX chepuuecknx obonouex /
B. U. Tpasym, B. JI. Aaromkun, B. T. Epodees, C. C. I'ynoxxaukoB. — TeKkcT : HEMOCPEACTBEH-
HEIH // CTpouTeNbCTBO U peKoHCTpyKIms. — 2013, — Ne 6 (50). — C. 36-48.

19. VYmep, E. M. Cetp Yebrimena ua nosepxuoctu chepsl / E. M. Ymep. — Teker : He-
MIOCPEICTBEHHBIH // MeXTyHapOIHBIH KypHAI TPUKIAIHEIX U (yHAAMEHTAIbHBIX HCCIET0BaHUN. —
2014. — Ne 6. — C. 43-44.

20. Travush, V. I. The problem 7 forming triangular geometric line field / V. I. Travush,
V. D. Antoshkin // MATEC Web of Conferences. —2016. — V. 86, Ne 010 (2016). — DOI: 10.1051/
matecconf/20168601032.

21. Travush, V. I. The problem 4 of placement triangular geometric line field / V. I. Travush,
V. D Antoshkin // MATEC Web of Conferences. —2016. — V. 86, Ne 010 (2016) — DOI: 10.1051/
matecconf/20168601031.

22. Travush, V. I. To the problem 5 of emplacement of triangular geometric net on the sphere /
V. L. Travush, V. D Antoshkin // MATEC Web of Conferences. —2017. — V. 106, Ne 02003 (2017) —
DOI: 10.1051/mateccont./201710602012.

23. Travush, V. I. To the problem 6 of emplacement of triangular geometric net on the sphere /
V. L. Travush, V. D Antoshkin / MATEC Web of Conferences. —2017. — V. 106, Ne 02012 (2017). —
DOI: 10.1051/matecconf/201710602012.

24. Travush, V. 1. The task of forming a network on the sphere from the circles of the
same radius| / V. I. Travush, V. D Antoshkin, A. Yu. Svyatkina // TPACEE 2018 : E3S Web of
Conferences. — 2018. — V. 91, Ne 02011(2018).

Ipusonscckutl nayunsiii scypran, 2022, Ne 3 33



O

L 2 Cmpoumenbible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS

25. The task 3 of forming a network on the sphere from the circles of the same radius /
Travush V. 1., Antoshkin V. D., Chorina M. V. [et al.] / TPACEE : E3S Web of Conferences. —
2020. — V. 175, Ne 11029 (2020). — DOI: https://doi.org/10.1051/e3sconf/202017511029.

ANTOSHKIN Vasily Dmitrievich, doctor of technical sciences, associate professor,
holder of the chair of buildings, structures and highways
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The article considers issues of constructive and technological formation of single- and
two-band shells based on the Chebyshev spatial network; several constructive and technological
methods for the formation of triangular networks on a sphere with hexagonal mounting panels,
which are called the "Chant" system, are proposed and investigated. The criterion for optimality
is the minimum number of sizes of structural parts and the minimum number of mounting elements
of the dome, the possibility of enlarged assembly formation and prestress creation.

REFERENCES

1. Antoshkin V. D., Nikonov V. I. K voprosu optimizatsii treugolnoy geometricheskoy seti
na sfere [On the optimization of a triangular geometric network on a sphere]. Fundamentalnye
issledovaniya [Fundamental research]. 2014. Ne 11-8. P. 1669-1673.

2.. Antoshkin V. D., Gudozhnikov S. S., Perfileva O. I., Erofeeva I. V. Perspektivnye
konstruktivno-tekhnologicheskie resheniya sbornykh sfericheskikh obolochek [Perspective
constructive and technological solutions of prefabricated spherical shells]. Aktualnye voprosy
arkhitektury i stroitelstva [Topical issues of architecture and construction]: materialy trinadtsatoy
Mezhdunarodnoy nauchno-tekhnich. konf. / Mordov. gos. un-t im. N. P. Ogaryova. Saransk.
2014. — P. 4-15. — ISBN 978-5-7103-3043-2.

3. Antoshkin V. D. Effektivnye konstruktivno-tekhnologicheskie resheniya sbornykh
sfericheskikh kupolov [Effective constructive and technological solutions for prefabricated
spherical domes]. Regionalnaya arkhitektura i stroitelstvo  [Regional architecture and
construction]. 2015. Ne 3 (24). P. 112-121.

4. Antoshkin V. D. K zadache formirovaniya treugolnoy seti na sfere s uzlami na odnom
urovne [To the problem of forming a triangular network on a sphere with nodes at the same level].
International Journal for Computational Civil and Structural Engineering. —2017. — Vol. 13,
Ne 2. —P. 154-160.

5. Antoshkin V. D. Issledovanie raschyotnykh modeley nesuschego karkasa s sostavnym
sfericheskim strukturnym pokrytiem [Investigation of computational models of a supporting frame
with a composite spherical structural coating]. Academia. Arkhitektura i stroitelstvo [Academia.
Architecture and construction]. —2017. — Ne 1. P. 133—138.

6. Konovalov A. G., Travush V. 1., Antoshkin V. D. K probleme optimizatsii sbornykh
odnosloynykh obolochek s shestiugolnym konturom [On the problem of optimization of
prefabricated single-layer shells with a hexagonal contour] Aktualnye problemy komputernogo
modelirovaniya konstruktsiy i sooruzheniy (APCSCE 2018) [Actual problems of computer
modeling of structures and structures (APCSCE 2018)]: programma i tezisy dokladov (Novosibirsk,
1-8 iyulya 2018 g.) / Rossiyskaya akademiya arkhitektury i stroitelnykh nauk, Novosibir. gos.

34 Tpusonscckuil nayunwiii scypran, 2022, Ne 3



>

Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS L 4

arkhitektur.-stroit. un-t (Sibstrin). Novosibirsk, 2018. — P. 265.

7. Antoshkin V. D. Konstruktivno-tekhnologicheskie resheniya sbornykh sfericheskikh
obolochek [Constructive and technological solutions of prefabricated spherical shells]: avtoreferat
diss. doktora tekh. nauk; Yugo-Zapadny gos. un-t. — Kursk, 2018. — 36 p.

8. Antoshkin V. D., Gorina M. V. Sfericheskie kupola iz parnykh arok odnogo radiusa
[Spherical domes from paired arches of the same radius] / Stroitelstvo i zastroyka: zhiznenny
tsikl — 2020 [Construction and development: life cycle — 2020]: materialy V Mezhdunar.
(XTI Vserossisk.) konf. — Cheboksary, 2020. — P. 84-92.

9. Antoshkin V. D., Erofeeva 1. V., Gorina M. V. Formirovanie treugolnoy seti na sfere
s opornymi uzlami na odnom urovne [Emplacement of a triangular geometric net on a sphere
with nodes on the same level]. Privolzhskiy nauchny zhurnal [Privolzhsky Scientific Journal]
Nizhegorod. gos. arkhitektur.-stroit. un-t. Nizhny Novgorod. — 2020. — Ne 4 (56). — P. 49-56.

10. Travush V. I., Antoshkin V. D., Svyatkina A. Yu. Geodezicheskie kupola iz parnykh
arok odnogo radiusa [Geodesic domes of paired arches of the same radius]. Vestnik Tomskogo
gos. arkhitektur.-stroit. un-ta [Bulletin of the Tomsk State Architectural and Civil Engineering
University]. —2018. — Vol. 20, Ne 6. P. 98-106.

11. Abtorskoe svidetelstvo [Copyright certificate] Ne 1661316 (USSR). Stykovoe soedinenie
derevyannykh soedineniy [Butt joint of wooden elements]: opubl. 09/11/1988/ Antoshkin V. D.,
Kurgan V. G.

12. Patent RU Ne 2685602 Russian Federation, C1. Sfericheskaya obolochka s pokrytiem
[Coated spherical shell]: Ne 2018125750: zayavl. 12.07.2018: opubl. 22/04/2019 / Antoshkin V. D.,
Travush V. 1., Gorina M. V., Antoshkin D. V., Konovalov A. G., Sagaydak M. O.

13. Patent RU Ne 2625582 Russian Federation, C1. Sostavnoy blok sbornogo strukturnogo
pokrytiya [Composite block of prefabricated structural coating]: Ne 2016117202: zayavl.
29/04/2016: opubl. 17/07/2017 / Antoshkin V. D., Travush V. L., Konovalov A. G., Erofeeva I. V.

14. Patent RUS Ne 129534 Russian Federation. Sbornaya sfericheskaya obolochka
[Prefabricated spherical shell]: opubl. 27/07/2013 / Travush V. L., Antoshkin V. D., Erofeev V. T.

15. Patent RUS Ne 2520192 Russian Federation. Sbornaya sfericheskaya obolochka
[Prefabricated spherical shell]: opubl. 06.27.2013 / Travush V. 1., Antoshkin V. D., Erofeev V. T.

16. Patent RUS 2564545 Russian Federation. Sbornaya sfericheskaya obolochka
[Prefabricated spherical shell]: opubl. 28/07/2014 / Travush V. 1., Antoshkin V. D., Erofeeva I. V.,
Antoshkin D. V.

17. Travush V. I, Antoshkin V. D., Erofeev V. T., Gudozhnikov S. S. Sovremennye
konstruktivno-tekhnologicheskie resheniya sfericheskikh obolochek [Modern constructive and
technological solutions for spherical shells]. Stroitelstvo i rekonstruktsiya [Construction and
reconstruction]. 2012. — Ne 6 (44). — P. 45-55.

18. Travush, V. 1., Antoshkin V. D., Erofeev V. T., Gudozhnikov S. S. Konstruktivno-
tekhnologicheskie vozmozhnosti sbornykh sfericheskikh obolochek [Design and technological
capabilities of prefabricated spherical shells]. Stroitelstvo i rekonstruktsiya [Construction and
reconstruction]. —2013. — Ne 6 (50). — P. 36-48.

19. Udler E. M. Set Chebysheva na poverkhnosti sfery [Chebyshev's network on the surface
of a sphere]. Mezhdunarodny zhurnal prikladnykh i fundamentalnykh issledovaniy [International
Journal of Applied and Fundamental Research]. —2014. — Ne 6. — P. 43—44.

20. Travush V. 1., Antoshkin V. D. The problem 7 forming triangular geometric line
field / MATEC Web of Conferences. — 2016. — V. 86, Ne 010 (2016). — DOI: 10.1051/
matecconf/20168601032.

21. Travush V. 1., Antoshkin V. D. The problem 4 of placement triangular geometric
line field. MATEC Web of Conferences. — 2016. — V. 86, Ne 010 (2016) — DOI: 10.1051/
matecconf/20168601031.

22. Travush V. 1., Antoshkin V. D. To the problem 5 of emplacement of triangular geometric
net on the sphere. MATEC Web of Conferences. — 2017. — V. 106, Ne 02003 (2017) — DOI:
10.1051/mateccont./201710602012.

23. Travush V. L., Antoshkin V. D. To the problem 6 of emplacement of triangular geometric
net on the sphere / MATEC Web of Conferences. — 2017. — V. 106, Ne 02012 (2017). — DOI:

Ipusonscckutl nayunsiii scypran, 2022, Ne 3 35



O

L 2 Cmpoumenbible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS

10.1051/matecconf/201710602012.

24. Travush V. L., Antoshkin V. D., Svyatkina A. Yu. The task of forming a network on the
sphere from the circles of the same radius. TPACEE 2018 : E3S Web of Conferences. —2018. — V. 91,
Ne 02011(2018).

25. Travush V. 1., Antoshkin V. D., Chorina M. V. The task 3 of forming a network on the
sphere from the circles of the same radius. TPACEE : E3S Web of Conferences. —2020. — V. 175,
Ne 11029 (2020). — DOI: https://doi.org/10.1051/e3scont/202017511029.

© B. 1. AHTOIIKHUH, 2022
ITonyueno: 28.06.2022 1.

YIK 624.046

II. A. XA30B', kaHa. TexH. HayK, A0L. Kadeapbl TEOPUH COOPY:KEHUH M TeXHH-
YeCKOi MeXaHUKH, 3aB. Jia0oparopHell HeNmPepbIBHOTO KOHTPOJSI TeXHHYECKO-
ro cocTosiHusi 31aHuii u coopyxenmii; B. U. EPO®EEB?, n-p ¢wus.-mat. Hayk,
aupektop; . M. JIOBOB', ct1. npen. kadeapbl CTPOMUTEIBHBIX KOHCTPYKIHIA;
A. K. CUTHUKOBA/, ctynent; A. I1. IOMA3OB!, cryaenT

SKCHEPUMEHTAJIBHOE UCCIIEJOBAHHUE MPOYHOCTH
KOMIO3UTHBIX TPYBOBETOHHBIX OBPA3IIOB
MAJIOTABAPUTHBIX CEUEHUI

'®T'BOY BO «HuxeropoacKuii rocyjapcTBeHHbINH apXUTEKTYPHO-CTPOUTEIBHBIH YHHUBEPCUTET
Poccus, 603950, . H. HoBropon, yn. Mneunckast, a. 65. Ten.: (831) 430-54-96, +7 (951) 919-0-919;
a1 moura: khazov.nngasu@mail.ru

MuctutyT npobdiem mammHocrpoerust PAH — ¢unnan ®TBHY «®enepaibHblil nccienoBarelib-
cKuit IeHTp MHCTUTYT npuKiiagHoi Gpu3uku Poccuiickoii akageMun HayK»

Poccust, 603024, . H. Hosropon, yn. bemmnckoro, a. 85. Tem: (831) 432-05-76;
a11. moura: erof.vi@yandex.ru

Kniouegvie cnosa: Tpy00OETOH, HaNpsKEHHO-Ie(GOPMUPOBAHHOE COCTOSHHE, MasorabapUTHBIC
cedeHus, YQPEKTUBHOCTH TPyO0OETOHA, HECYIIast CTOCOOHOCTD.

Paccmampusaromes docmouncmea u npobnemvl npumereruss mpyoooemonHvlX KOHCMpPYK-
yuil 8 HAO3eMHOM cmpoumenscmee. AHAnUUPYemcsi cospemMenHoe coOCmosHue u HeooCmamxi
Memoouk pacuema mpy6obemoHHbIX d1emenmos. Ilpusooamcs pes3ynomamuvl UCHbIMAHUL HA
NpoOUHOCHb MAN02AOAPUMHBIX MPYOODEMOHHBIX 00PA3Y08 U UX CPABHEHUe ¢ 00paA3YaMU KAACCU-
yeckux munog Kowcmpyxkyui. I[lpouzeooumces obocrosanue 3¢pghexmusnocmu mpyb60oemonHvIxX
KOHCMPYKYUI.

B YCIIOBUAX COBpGMGHHOﬁ prHO‘IHOﬁ O9KOHOMHUKH B CTpOHTeJ’IbHOﬁ OTpaciim pery-
JIAPHO MOABJIAIOTCA HOBBIC TCXHOJIOTMYHBIC KOHCTPYKIMOHHBIC MaT€pualibl, CBOASAIINEC
K MUHUMYMY MAaT€pHUaJIbHbBIC U TPYAOBBIC 3aTpPAThI. ITouck HOBBIX peme}mﬁ AJId pa3jany-
HBbIX 3HaHHI7[ n coopyxce}mﬁ BCACTCA U3 COO6pa)K€HHfI YBCINYCHUSA TCXHOHOFH‘JCCKOfl,
KOHCprKTHBHOﬁ M YKOHOMMYECKOI 3(1)(1)6KTI/IBHOCTI/I CTPOUTECIILCTBA. I[J'ISI JOCTHIKCHUA
OTUX ueneﬁ MOTYyT OBITH UCITOJIH30BAHBI pr606eTOHHI)Ie KOHCTPYKIHH, obecneunBaro-
mu1e YCTAJIOCTHYIO JOJITOBEYHOCTb U HA/IC)KHOCTH BO3BOAUMBIX 00BEKTOB.

pr606€TOHHI>If/'I CTCPIKCHBb SBJIACTCA PA3HOBUAHOCTHIO MOHOJIMTHBIX JKele300e-
TOHHBIX 3JICMCHTOB U NPCACTABJISACT coboit KOMIIJICKCHYIO KOHCTPYKIHIO, COCTOALIYIO
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13 paboTarOIKUX COBMECTHO METATHIECKON 000I0UKH (CTaIhbHOU TPyObl) U OETOHHOTO
CepIeUHHKA.

Ha cerogusimiauii 1eHb TpyOOOETOH NMPHUMEHSIOT B CllydasX, Korga HeoOXoauMmo,
4TOOBI CTajbHAsE 000JI0YKa BBHIMONHANA (YHKIMHM HECYIIeH apMaTypbl MO0 CITyKuia
HECheMHOW omnanxyOkoi. B mepBoMm ciyyae apMupoBaHHE OETOHHOTO CepledHHKa He
MIPOU3BOIMTCS, BO BTOPOM — OETOHHOE IO YCHIIMBAETCS METAJUINYECKUM KapKaCOM.

OnHaKo COBPEMEHHOMY OIIBITY TIPUMEHEHHs TPyOOOCTOHHBIX KOHCTPYKIIMN CBOM-
CTBEHHO IPOTHBOPEUHE, CBSI3aHHOE C HEIOIMYISIPHOCTHIO NCIIONB30BaHMs TaHHOTO Ma-
TepHaa Mpyu CTPOUTEIHCTBE HA/I36MHBIX KOHCTPYKIIMH MTPH €T0 SIPKO BBIPAXKEHHBIX TIpe-
UMYIIECTBAX.

OKCHEepUMEHTAIbHOMY U YHCIEHHOMY HCCIIEI0BAHUIO TPYOOOETOHHBIX KOHCTPYK-
U TOCBSIIEHO OOJBIIOE KOMHIecTBO padoT [1-12]. [IpuMeHseMBblil TIPH CTPOUTEITH-
CTBE BBICOTHBIX 3[aHHH, MOCTOB M IIPOYUX COOPYKEHHH, B KOTOPBIX HEOOXOANMO HC-
MI0JIb30BaHNE MACCHBHBIX CEUYEHHUH, TpyOOOETOH 10 HACTOSIIEr0 BPEMEHH HE Hallel
IIMPOKOTO NMPUMEHEHHS B KOHCTPYKIMSIX ¢ MallbIMU rabaputamu cedeHuid. B ommune
OT MHOTOYHCIICHHBIX ITPE/IIECTBCHHNKOB aBTOPBI CUUTAIOT, YTO TAKOE IPUMEHEHNE MO-
JKeT OBITh ONPaBIAHO IPU MPOEKTUPOBAHNHU CHCTEM, BOCIIPHHUMAIOIINX 3HAYUTEIbHbIC
JUHAMUYECKHe BO31eHCTBH. [leiCTBUTEIbHO, CpaBHUBASI TPYOOOETOH ¢ KJIAaCCHYECKH-
MU MaTepHallaMH, BXOJSIIINME B €r0 COCTaB, MOXHO 3aMETUTH CIIeIyIolIee:

— OCHOBHOE IIPEHMYIIECTBO «UUCTHIX» METAIUINYECKUX KOHCTPYKIMH — BBICOKAS
npouHocts. Ho B cuiry manoro ko3¢ ¢unuenTa Heynpyroil paboTsl CTaly JaHHBIA THIT
KOHCTPYKIMH OYEHb IUIOXO AEMI(HUPYET SHEPrUio, MMEeT HauOOJIbIINE PE30HAHCHBIC
3¢ deKTHI,

— )KeJIe300eTOH 00J1a/1aeT XOPOIIUMHE JeMII(UPYIOIINMH CBOMCTBAMH, HO OH CKJIO-
HEH K paclpoCTPaHEHHUIO TPEIIMH NPU JUHAMUYECKOH paboTe, II0X0 COMPOTUBISIETCS
yIapHBIM Harpy3Kam;

— TIOTepsl MECTHOW M 00mIel yCTOWYMBOCTH CTAIBHOW TPyOBI IIPeooIeBaeTCs 3a
CYET BHYTPEHHETO JIaBJICHHsI OETOHHOW KOHCTPYKIIMH, YTO O3BOJISIET ITOBBICHTDH COIPO-
TUBJIIEMOCTb TOPU30HTAILHBIM IIEPEMEIICHUSIM, a TAaKXKe JICHCTBHIO TPAaBUTALMOHHBIX
CHJI OT COOCTBEHHOTO Beca. B cBOIO ouepenpb, BHEIIHSS CTalbHAst 000JI0YKa BBICTYHAET
B POJIM ¥ IPOJOIBHOTO, U TIONIEPEYHOT0 APMUPOBAHNSI, BOCIIPUHUMAs BO3HUKAIOIUE B
KOHCTPYKIMH YCHIINS JII0OOH OpHEHTalMU. B yCcIIOBHSX MPOROIBHOTO CKAaTUSI PEaKTHB-
Hoe OOKOBOE J1aBJIeHHE Ha OETOHHOE SIIPO CO CTOPOHBI CTAIBHOM 000IOUKH CO3aeT IS
OETOHHOMW COCTABIIONIEH KOHCTPYKIINHU OIaronpusiTHBIE YCIOBHS €e paboThl — 00beM-
HOE CXKaTHe — YTO ITOBBILIAET €ro MPOYHOCTHBIE U Je(OPMAIIHOHHBIC XapaKTEPUCTHKH.
Tpy0a e, B CBOIO 04epe/Ib, IPENATCTBYET 00pPa30BaHUIO MUKPOTPEIINH pa3pbiBa OeTo-
Ha, KOTOPBIH CTPEMUTCS YBEIIMYUTH CBOU Pa3Mephl B palaIbHOM HAIlPaBICHUH.

Takum o0paszoMm, TpyO0OETOH crIOCOOCH OOBEAMHHUTE BCE HA3BAHHBIC MPEUMYIIIE-
CTBa CTAJIBHBIX W )KEJIE€300€TOHHBIX KOHCTPYKIMH, CHUBEINPOBAB MX HEAOCTATKH: Ha-
KOIUUICHHE TIOBPEKACHUH, B TOM YHCIIE IIPH yaape, IPAaKTHIECKN NCKITI0OYEHO; AeMI(pH-
pYyIOIINE CBOIMCTBA M BHICOKAs IPOYHOCTH UMEIOT MOPSIAKH, KaK MPAaBUII0, OONbIINE, YeM
Y «KIIACCHYECKHX» KOHCTPYKIUH.

ToBopst 0 psAge MpeuMynecTB TPYOOOETOHHBIX KOHCTPYKIMH, CIENyeT TaKke OT-
METHTH (DAKTOPBI, NMPEMATCTBYIOMINE €r0 MIMPOKOMY PACIpPOCTPAHEHUIO B HA/36MHOM
CTPOUTENBCTBE!

— HE/IOCTAaTOYHasl pa3pabOTaHHOCTh OTEYECTBEHHBIX HOPM I10 IPOEKTHPOBAHHIO H
pacuery TpyOOOETOHHBIX KOHCTpYKIMH. MccnenoBarenn pacxoasTcss BO MHEHHH OTHO-
CHUTEIILHO TIPE/IEIBHOTO COCTOSHUS TPYOBI, YTO 3aTPYIHIET BEIOOP METOAMKH PACUETOB.
CoBpeMeHHbIE METOIMKN HE YUUTHIBAIOT MJIU JK€ YUUTHIBAIOT HE B KOMIUIEKCE CBOMCTBA
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MaTepHajoB U 0COOCHHOCTH CONPOTUBICHUS TPyOOOSTOHHBIX JIEMEHTOB Ae(opMupo-
BaHUIO KaK IPH KPATKOBPEMEHHOM, TaK ¥ IIPH JJIUTEILHOI HarpysKe;

— KOHCTPYKTHBHBII HEOCTATOK CXKATBIX TPYOOOETOHHBIX 3JIEMEHTOB, 3aKIIIOUAIO-
IIMHCSL B CIOKHOCTH 0OECIEYEeHNs] COBMECTHON PabOThl OETOHHOTO sipa M BHEUIHEH
CTaJIbHOW 000JI0UKH;

— Y3KHH KpyT 9KCIIEPUMEHTAJIBHBIX JAHHBIX HE JAaeT 4EeTKOro MOHSATHS O padote
BBICOKOIIPOYHBIX OETOHOB B YCIIOBHSX ITACCUBHOTO CXKATHSI.

HezaBucumo oT TOro, Kakue MMEHHO Pa3Mephl CEYeHUH MPUMEHSIOTCS TIPH CTPO-
HTEINILCTBE, CYNIECTBYET NI Psil MPOOIeM U IPOTHBOPEUHH, CBA3aHHBIX C PACUETOM
1 OIpeesieHHeM HarpspKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSL TPYyOOOETOHHBIX KOH-
crpyknuid. CormacHoO efcTByromemMy cBoay npasui [13], pacuer TpyOOOETOHHBIX dJe-
MEHTOB BBIIIOJIHSAETCS ITyTEM IPOBEPKH MPOUYHOCTH apMaTyphbl, OeTOHA 1 CTaIbHOI 000-
nouky. CyMMapHbIe YCHIIUS PACKIJIJIbIBAIOTCS U PACTIPEIEISIOTCS 10 TPEM CaraeMbIM,
TP 3TOM HE BCET/a SCHO, KaKyl0 HMEHHO JIOJI0 YCHIIHS IPUHUMAET Ha ceOs Kakaast u3
YyacTel KOMITIO3UTHOTO CEUCHHUS.

B cratpe [7] ObUT BEIIONHEH pacdeT TPyOOOSTOHHOH KOJIOHHBI OOJBIIOTO JAHaMe-
Tpa B IMHEHHOH ITOCTAHOBKE, YTO ITO3BOJIMIIO OLICHUTH KECTKOCTHBIE XapaKTePUCTUKU
YPOBEHB HalPsHKEHUH JIEMEHTOB B IIEPBOM ITPUOIMKEHHUH, ITOCKOJIBKY HE OBIIIM YUTEHBI
TUTACTHYECKHE CBOMCTBA OeTOHa.

JIJs1 BBITTOJIHEHUS UCCIICAOBAHUN MPOYHOCTH TPYOOOETOHHBIX 3JEMEHTOB Mallo-
rabapuTHOTO CeueHUs OBLTH M3TOTOBJICHBI OOpaslbl 5 THIIOB KOHCTpYyKOui (puc. 1):
0eToH, jkene300eTOH, craimpHas TpyOa, TpyOOOETOH, apMHpPOBAHHBIH TPyOOOETOH.
Juametp Bcex 00pa3moB COCTABISIET 76 MM, TOJNIIWHA CTCHKH TPyO®Bl — 3,5 MM, Tua-
MeTp apmarypsl - 6 MMm. Tpy0Oa BeimonHena u3 cramu 091'2C, apmarypa ximacca A400,
6eroH kiacca B20.

Jiist n3roToBIIeHUs] OETOHHON CMECH ObUIN MPHUHSATHI IPOIOPIHH, IPUBEACHHBIC B
Tabmn. 1.

Tab6muna 1
CocraB 0eTOHHOII cMecH 1Jisl M3TOTOBJIEHHS 00pa3Lo0B
CocTaB OETOHHON cMeCcH
Obnemuas IInoTHOCTD, Boponement-
Marepuan 0TI r/em? O0newM, I Macca, kr HO€ OTHOIIE-
Hue (Macca)
Ilement 1,00 1,44 0,51 0,74
M400
I'paBuii men-
KO3E€pPHUCTBIN
(MakcuMab- 3,90 1,60 2,00 3,20 0,70
Hasi ppaKIus
5-10 mMm)
[Tecox 2,00 1,50 1,03 1,54
Bona 0,99 1,00 0,52 0,52

[Tporuno3upyemsrii kinace 6erona: B20

YyurtbiBas pazMepbl MajgoradapuTHOTO CeueHuUs: 00pasnos (puc. 1), Ipu U3roToB-
JIeHUHM OCTOHHOM CMECH MPUMEHSIICS TpaBuil Mayioil Gpakiuu (puc. 2), 4TO MO3BOIHIO
YBEJIMYUTH MOABIKHOCTH OGTOHHOM CMeCH.

Ha puc. 1 BuiHO HECOBEPILIEHCTBO TOPLIEBBIX IPaHeil 00pa3IoB, B CBS3U C ITUM Iie-
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K CTATBE I1. A. XA30BA, B. 1. EPO®EEBA, JI. M. JIOBOBA,
A.K. CA-THUKOBOI, A. I1. IOMA30BA «3KCIIEPUMEHTAJIbHOE
HNCCJIEJOBAHUE MPOYHOCTHU KOMIIO3UTHBIX TPYBOBETOHHBIX
OBPA3I10B MAJIOTABAPUTHBIX CEYUEHUI»

Puc. 1. ITogrorosieHHbIe 06pasIbl (TOPIieBble TPAHV BBIPOBHEHBI Ty TeM HaHECEHN C/I0s COCTaBa
Ha OCHOBE SIIOKCHIHON KOMIIO3MLMM B cooTBeTcTBuM C TpeboBanuem TOCT 28570-2019):
a - 6eToH; 6 — >kene300eTOH; 6 — CTa/IbHAA TPYOa; 2 — TPYO006eTOH; 0 — apMUPOBAHHBI TPyO06ETOH



Puc. 2. IpanynomeTpuuyeckmili COCTaB MeETKO3EPHUUCTOTO TPaBMs, MUCIONb3yeMOTO Jilid
U3TOTOBJIEHNSI OeTOHHOII cMecu

Puc. 3. OO6pasisl «KIacCUYECKMX» KOHCTPYKLUII IIOCT€ PaspylleHus: a - OeTOHHBI;
6 - >xene306eTOHHBIIL; 8 — CTa/nbHasA Tpyba



Puc. 4. O6pasupl Tpy6OOETOHHBIX KOHCTPYKLMII IIOC/Ie paspylleHusA: a — TPyOoOeTOHHBII
HeapMUpPOBAHHBI; 6 — MOMEHT paspylleHNus TPyOOOETOHHOrO HeapMMpPOBAHHOTO 06pasia;
8 — TpPy6e6eTOHHBIIT apMIPOBAHHBIIL; ¢ — MOMEHT paspyIueHysi TPy606e TOHHOTO apMIPOBAHHOTO
obpasma



Puc. 5. Ilmactideckuii xapakTep paspyiieHus Tpy6o6eToHHOro obpasiia




Puc. 6. MoMeHT 06pa3oBaHMs TPEIUHEI B LiIBe TPYy6bI TPy606eTOHHOTO 06pasia
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Puc. 8. [lmarpaMMBl: a — HeCylleli CHocOOHOCTH 06pa31ioB; 6 — CpaBHEHVE CyMMbI PaspyIIalo X
Harpy3ok OeTOHHOTO 1 CTaJbHOTrO obpasiia C pas3pyLIAlollell HArpyskoil Tpy606eTOHHOTO
06pasia; 6 — CpaBHEHMEe CYyMMbI HeCYIIUX CIIOCOOHOCTell TPyObl, 6eTOHA M apMaTypbl; CYyMMbI
HeCyLMX CIOCOOHOCTeN TPy60oOeTOHa M apMaTyphl, CYMMbI HeCYLIMX CIIOCOOHOCTEN TPyObl U
XKeNe300eTOHa, a TaKXKe apMMPOBAHHOTO TPy6obeToHa
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pell IPOBEJCHNEM HCIIBITAHUH IPOBOANIOCH MX BBIPABHUBAHKE IIyTEM HAHECCHHUS CIJIOS
CcOCTaBa Ha OCHOBE AIIOKCHIHOWH KOMIIO3WIMH B coOTBeTcTBUU ¢ TpeboBanuem ['OCT
28570-2019.

VcnpiTanus Ha HEHTPAIbHOE CXKATHE C LENbI0 ONMpPEACICHHs pa3pyllarolell Ha-
Ipy3Kd IPOBOAMIIUCH ¢ momoulpio npecca [1-125 ¢ MakcumanbHOM CKMMaroIel Ha-
rpy3koii 1200 kH. Jlanee npuBoauTcsl onvcaHUE XapaKTepa pa3pyLIeHUs] KaXKIoro U3
00pa3noB, UCIBITAHHBIX B BO3pacTe 28 CyTOK.

1. Beronnsii obpazern (puc. la) paspymmics Xpynko (puc. 3a), BBIIEpKaB Mak-
cumaibHylo Harpy3ky B 80 kH. Takum oOpa3om, KpuTHUECKOE HANPSDKEHHE COCTABHIIO
17,6 MIla, uto cOOTBETCTBYET IPOrHO3UpyeMOoMY Kiaccy B20 ¢ pacueTHbIM CONpPOTUB-
nenuem 15 MIa.

2. XKene3o0eToHHEI 0Opaser (puc. 16) pa3pyurmics XpymnKko Mo ASHCTBHEM Ha-
rpy3ku 58 kH, 4ro Ha 25 % MeHbIIe, 4eM «IuCThIi» OeToHHbIH 00pasew. [To xapakTepy
paspymenus (puc. 36) MOXeT OBITH clieslaH BBIBOJ, YTO OHO NPOU3O0LUIO B pE3yibTa-
T€ MOTEPH YCTOMUMBOCTH apMarypbl. [laHHOE MPEIIOIOKEHNE TTOATBEPKAACT TO, YTO
Hecymas CrocoOHOCTh INECTH OTIENBHO B3ATHIX CTEPXKHEH apMarypbl C pacdeTHBIM
conporusinerreM 340 MIla cocrasnser 57,7 kH. CHnkenue Hecymeil cnocoOHOCTH
JTAHHOTO 00pasia OOBSICHAETCS NPUHATHIM MIPHU €r0 M3TOTOBIEHUHM MaJbIM 3allUTHBIM
cioem (puc. 16), KOTOpBII HE cMOT 00ECIIeYNTh NPOHUKHOBEHHE KPYITHOTO 3allOJIHU-
TeNs B HAPY)KHYIO 4acTh 00pasiia, B pe3y/bTaTe Yero apMaTypHble CTEp)KHH OKa3aJIiCh
¢dakTrueckn cBoOOAHBIMU. ITOTEpsIB yCTOWYMBOCTD, OHM NMPAKTUYECKU CPa3y BBIKIIIO-
YUIINCh U3 paboThl, B pe3ysbTare 4ero BMECTO apMHPOBAHHOIO CEYECHHUS MOIYUHIOCH
ocnabieHHoe OeToHHOE ceueHue ¢ nedexramu. [locie morepn ycToMUYMBOCTH apMaTyphl
HaINpsDKEHUs B OCTaBIIeMcsl OETOHHOM cedeHun coctaswin 34,9 Mlla, T. e. B 1Ba paza
Oosble KPUTHYECKNX HANPSHKEHNH, TIPH KOTOPBIX Pa3pyLIMIICS YUCTHIN OCTOHHBIN 00-
pasell, 9TO ¥ IPUBEJIO K MOMEHTAJILHOMY XPYIIKOMY Pa3pyLICHHUIO.

3. CranpHas TpyOa (puc. 16) paspymmiack npu Harpyske 313 kH. Paspymenne
HOCHJIO SIBHBIH IIacTH4ECKHi xapaktep (puc. 36), mepen JOCTH)KEHHEM MaKCHUMAaJIb-
HOTO 3HA4YEeHUs HAarpy3Kd IPOM30IIIO pa3pylIeHHe cBapHOTro ImBa. HomMuHaNbHBIE Ha-
npsbkeHus B Tpyoe mocturm 390 Mma, uyto coorBerctByeT Mapke 0912C ¢ ycinoBHBIM
npeaenom Tekyuecta 350 Mlla.

4. TpybobetonHBIN 0Opasern (puc. le) Beimep:kan Harpy3ky B 498 xH. Iloreps
Hecymel crocoOHocTH 00pasna MpoM30llia B pe3yibTare pa3pyLIeHHUs IIBa TPyOb!
(puc. 4a). Ha puc. 5 nokazan Buj 00pasnos B nporecce aedopmuposanusi. OueBuaeH
IUTACTHYCCKUN XapakTep AeGOpMHUPOBAHUS MTOCIE XapakTepHoi Harpy3ku B 450 kH. Ha
puc. 40 moka3zaH CTON-KaJp, 110 KOTOPOMY BHUIHO, YTO JIEMEHT Pa3pyIINiCsS B3pPHIBOO-
OpazHo. Pagnyc pasiera 0CKOJIKOB COCTaBHII IIPUMEPHO 4 M.

5. ApmmupoBaHHBIH TpyO0oOeTOHHEIH oOpasen (puc. 10) paspymaics mogo0HO
TpyboOeToHHOMY. MakcuMaiibHast Harpyska cocraBmwia 612 kH. Ilporece Takxe compo-
BOKIAJICS IUIACTHYECKNUM Je(hOpMHUPOBAHUEM Iepel] paspylieHneM IBa TpyOs! (puc. 4g),
00pa3zoBaHNEM TPEIIMHEI B IIBE TPYOHI (pHUC. 0), a TaKXKe B3PBIBHBIM XapakTepoM (puc. 4e).
[Mpenen Texyuectn TpyOb! Habmonancs mpu Harpyske 600 kH. Ciienyer yuecTs, 4To B OTIIH-
qHe OT JKeJIE300€TOHHOTO CTEPIKHS, TOTIEPEeYHOe apMUPOBAHHE IAHHOTO TPyO0OeTOHHO-
T'O CTEP>KHS 00ecIeunBaIOCh CTAIbHOM TPYOOHi, T03TOMY HE IPOM30IIJI0O MI'HOBEHHOTO
XPYTIKOTO pa3pylIeHus], Kak B ciydae 2. Ha puc. 7 BunHa Gopma norepu ycTOWIMBOCTH
apMarypsl. Takas BbIcmIasi (popMa ¢ MHOXKECTBOM II€pPeruOOB XapakTepHa Ui THOKUX
CTEepIKHEH, 3aKPEIUIEHHBIX CBSA3bIO THUIIA «YNPyroe oCHOBaHME». KonndyecTBo 1mosryBoiH
3aBHCUT OT COOTHOLICHUSI M3TMOHON KECTKOCTH CTEPXKHS K KO3((UIIMEHTY MOCTemH.
Takast MOIeIIb BIIOJIHE COOTBETCTBYET CTEPKHIO, 3aMOHOJIMYEHHOMY B OETOH.
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ITo ccpuike [ 14] mpuBeneHBI BUACO3AMNUCH Pa3pyIICHUS BCEX 00pa3IoB.

Ha puc. 8a npuBeneHs! AuarpaMmbl HecyIiei criocooHocTr 00pasmnos. OxumaeMo
MakcUMajbHas pa3pyllarolias Harpyska 3aMKCHpOBaHa y apMHpPOBAaHHOTO TpyOoOe-
TOHHOTO 00pasua.

Ha puc. 86 npuBonuTcsi cpaBHEHNE CyMMBI pa3pyIIalONIUX HArpy30K OSTOHHOTO
1 CcTaJbHOTO 00paslua ¢ paspyluaromieil Harpys3koil TpyooderonHoro obpasua. Ilo nua-
rpaMMe BUIHO, YTO TIPH TOM XK€ PacXoje MaTepHallOB AJIEMEHT MOJIYUYHII IPUpaICHIEe
HecyIel cnocooHoctr Ha 27 %.

Jis moaTBep K ACHAS MapKu cTainu apMaTypsl (A400) Obla HCTIOTB30BaHA Pa3PHIB-
Has mamuHa P-5. [Ipenen Texydectn coorBercTBOBaN Harpyske 14,5 kH (513 MIla), a
npenen npounoctr — 17,2 kH (608 MIla).

Ha puc. 86 mokasaHo cpaBHEHHE CyMMBI HECYIIUX CIIOCOOHOCTEH TpyOBI, OeToHA
1 apMarypsbl; CyMMBl HECYIIMX CIIOCOOHOCTEH TpyOOoOeToHa M apMaTrypbl; CyMMBI He-
CYIIUX CIIOCOOHOCTEH TPyObI U jKeIe300eTOHa; a TaKkKe apMUPOBAHHOTO TPyOOOEeTOHA.
BBenenne B KOMIIO3UTHOE CEUCHHE apMaTyphl JIaJI0 IPUPOCT HECYIIei CHOcOOHOCTH Ha
114 xH, B TO BpemsI KaKk HECyIasi CIIOCOOHOCTh «YUCTOW» apMarypsl coctaBisiet 57,7 kH.
Takum 06pa3omM, ee BKJIAJ] B HECYILYIO CIIOCOOHOCTh TPYOOOETOHHOTO JIEMEHTA 32 CUET
CTECHEHHOCTH CEYEHHs BBIPOC MOYTH B 2 pasa.

CpaBHeHHE HECYIINX CITIOCOOHOCTEN 00pa3ioB MTOKa3bIBACT, UYTO CyMMa o01el cu-
CTeMbI TpyOOOETOHHOTO 3JIeMEHTa HE paBHA IPOCTON CyMMe KOMIOHEHTOB 3TOW CHCTEMBI.

AHann3 cpaBHEHHS MaTEePUATOEMKOCTH KOJIOHH, BHIIIOJIHEHHBIX B TPYOOOETOHHOM,
METAJITMYECKOM H JKEJIe300€TOHHOM BapuaHTax, HOATBEPAHI d3PPEKTHBHOCTD HCIIOIb-
30BaHUsS TPYOOOCTOHHBIX KOHCTPYKIUH (Tabm. 2).

Tab6muma 2
CpaBHeHHe 3aTpaT MaTepuaaoB TPy00OETOHHOIO, KeJ1e300eTOHHOI0 U CTAJILHOIO0
KOPOTKOI'0 3J1eMeHTa o] HArpy3Ky 60 TOHH

Marepuai snemMeHTa Tpy6oberon Meramn JKenesoberon
[Inomanks ceueHus 4536 2203 20 106
KOJIOHHEI, MM?
JluameTp KOJIOHHBI, MM 76 133 160
ITnomaas MeTania, Mm> 967 2203 314
[Tnomans 6GeTona, Mm? 3569 - 19 792
Pacxon meranna, % 100 228 33
Pacxop 6etona, % 100 - 555

IlepcriekTBa AaJIBHENIINX UCCIIENOBAHUMN:

1. DkciepuMeHTaNbHOE UCCIEA0BaHNE YCTONYUBOCTH TPYOOOSTOHHBIX 3JIEMEHTOB
KPYTJIOTO MOTIEPEYHOTO CEUCHHUS.

2. YuciieHHOE MOJIENMpOBaHHe TPyOOOSTOHHBIX JJIEMEHTOB C YYETOM 3anpesesib-
HOU paboThl MaTePUAJIOB.

3. Pa3paboTka peKOMEHIAIMI 110 pacyeTy MPOYHOCTH U YCTOMYHUBOCTH TPyOOOe-
TOHHBIX ATEMEHTOB MaJIOTa0APUTHOTO CEUEHUSI.

Paboma evinonnena ¢ pamrax eocyoapcmeennozo 3adanus U@ PAH na ¢gynoa-
MeHmanvHvle Hayunsie ucciedosanusi ha 2021-2023 20061 no meme Ne 0030-2021-0025
u npu noooepoicke PODPU (epanm Ne 20-07-00914).
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THE EXPERIMENTAL RESEARCH OF THE STRENGTH OF COMPOSITE
STEEL TUBE CONFINED CONCRETE SAMPLES OF SMALL-SIZED
SECTIONS
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Key words: steel tube confined concrete structures, stress-strain state, small-sized section,
efficiency of steel tube confined concrete structures, bearing capacity.

The article provides the advantages and problems of using steel tube confined concrete
structures in above-ground construction. The current state and shortcomings of methods for steel
tube confined concrete elements are analyzed. The results of tests for the strength of small-sized
steel tube confined concrete samples and their comparison with samples of classical types of
structures are given. The rationale for the efficiency of steel tube confined concrete structures is made.
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Buinonnen ananus pacnpedenenus 0agieHutl om 6emposbix NOMoKO8 HA NOBEPXHOCHIb 6bl-
COMHO20 30aHUA ¢ npoemamu OJid YCMAHO8KU eempozenepamopos. Mooenbnblii sSKchepumenm 6
aspoounamuyeckoll mpybe nokazaiu, Yymo pesynomamol NPeosapumenbHol NPUOTUHCEHHOU OYeHKU
HOPMAMUBHBIMU MEMOOAMU UMEION OOCMAMOUHYIO CXOOUMOCHb, HO He YYUmbleam pao pakmo-
P08, MaKUx Kax peskoe yMeHbUeHUe 6empos020 OMcoca Ha 3a0Hell NOBEPXHOCIU U YMeHbUEeHUE
aAPOOUHAMUYECKUX KOIDDPUYUEHMO8 NO 8blcome 30aAHUs, OCOOEHHO 8 APOUHOU YACTU.

Ipusonscckutl nayunsiii scypran, 2022, Ne 3 43



O
L 2 CmpoumenvHvie KOHCMPYKYUU, 30aHUS U COOPYIICEHU

WHnxeHepHbIe HCCIEOBaHUS BETPOBBIX BO3AEHCTBUM B HACTOSLIEE BPEMS SBIISIOT-
csi OBICTpOpa3BUBaIOIIEiicsS 00NacThI0 MPUKIAMHBIX HAyK, CTABAIMICH mepex coboi 3a-
Jadqy pa3pabOTKU M COBEPIICHCTBOBAHHUS METOIOB yUeTa BETPOBBIX HArPY30K Ha 3/aHHSA
n coopykeHHsA. B psige ciyuaeB 3Ta 3amada TpeOyeT 0coOOT0o BHUMAHMS, MOCKOIBKY
MIPOEKTHPYEMbIEe OOBEKTHI YACTO MMEIOT YHHKAJIbHBIE C TOUKH 3PEHUS adpOANHAMHKH
APXUTEKTYPHBIC (POPMBL.

CoBpeMEHHBIE BBICOTHBIC 3[aHUS MO0 CPABHEHHIO C TOCTPOCHHBIMU paHEE OTIH-
YaroTCS HMCKIIOUNTENbHON THOKOCTBIO, JIETKOCTBIO M 3a4acTylo OO0NagaroT ciadbIMH
JeMnupyromumMu cBoiicTBaMu. Takue cOOpY>KEHHs, KaK MPAaBHUIIO0, XapaKTEPU3YIOTCA
MTOBBIIIEHHON YyBCTBUTEIBHOCTBIO K BO3JEHCTBUIO BeTpa. sl 0OBEKTOB, BHICOTA KO-
TOPBIX MHOTOKPATHO MPEBOCXOIUT MOINEPEUHBIC B TNIAHE pPa3MEphl, BETPOBAsk HArpy3Ka
ABIsIeTCA OCHOBHOM. [Ipu pacdere Ha MPOYHOCTH M Je(OPMATHBHOCTh BO3HUKAET He-
00XOMMOCTD OIIEHKH BETPOBHIX BO3ACHCTBUN C OOJBINEH CTETIEHBI0 TOYHOCTH, YEM ITO
TpeboBanock panee [1-6].

B Hacrosmee Bpems ommyOnuKoBaHO OONBIITOE YUCIIO paboT, aBTOPHI KOTOPBIX CTpe-
MIJIACh K KOPPEKTHOMY MATEeMaTHUECKOMY ONHCAHHMIO BETPOBBIX BO3ICHCTBUH M pa3-
PpaboOTKH COOTBETCTBYIOIINX HHKEHEPHBIX METOIOB pacuera [7—11]. Ograxo 10 cux mop
CYIIECTBYIOIINE CTAaHIAPTHBIE METOJUKH pacueTa HE OTPAKAlOT B JIOCTATOYHOW Mepe
JeHCTBUTENBHYIO KaPTHHY PACIIPE/IEIICHUSI BETPOBOM HArPYy3KH MO MTOBEPXHOCTHU CIIOXK-
HOW KPHMBU3HBI, TAaK KaK HE CIOCOOHBI yUECTh BIMSHUE a3POJMHAMUYICCKON MHTEpde-
PEHITNH, 3aBUXPEHHOCTH, PE30HAHCHBIX BO30YKACHHUI U MHBIX (GakTopos [12—18].

UroOBl MpOaHANIN3UPOBATh BO3JCHCTBUE BHINICYKa3aHHBIX SIBICHUH HAa OOBEKTHI,
OTIINYAOIINECS HECTAHAAPTHBIMH (POPMaMH 1 rabapuTaMu, B COOTBETCTBUH C ICHCTBY-
IOIIMMI HOPMAaTUBHBIMH JOKyMEHTaMH [1] mpemycMaTpuBaeTcss OnpeaeIcHne aspoau-
HaMHU9eCcKUX K03(PHUIHEeHTOB Mo pe3ylbTaTaM aHalln3a MaTeMaTHIeCKOH (YHUCICHHOM)
MOJENH WIIH (PU3UUIECKOTO SKCIIEPIMEHTA B a9POIMHAMUYIECKOH Tpyoe.

O0a 3Tux MeTo/1a TTO3BOJISIOT ONPENEIUTh a3POANHAMUYECKUE MTapaMeTpPhl 3HaHUN
1 COOPYKEHHH CII0KHOMU (popMbl. OJHAKO MPOBEJCHNE SKCIIEPUMEHTA MTPH OCYIIIECTBIIE-
HUH TIPOEKTHBIX paboT TpeOyeT AOMOIHMUTENBHBIX TPYA03aTpaT, YTO MPUBOIHUT K yBE-
JMYCHUIO CPOKOB U CTOMMOCTH MPOEKTA, 3HAYUTEIHHO MOBBIIIAET TPYILOEMKOCTh MPH
BBITMIOJIHEHUH PAcyeTOB. B CBSA3M ¢ 3TUM MHKCHEPHI-NIPOESKTUPOBIINKN B OOJIBIINHCTBE
CITydaeB TPEAMOYUTAIOT U OLEHKH BETPOBBIX BO3JCHCTBUI MCIOIB30BATh A3POIH-
HamMHuueckne k03()(OUIHMEeHTHI, PEeIBapUTENFHO PACCUNTAHHBIC B JICHCTBYIONIEM CBOAE
TIPaBWII JUTSI CXeMBI, OTM3Ko# 1o rabapuraM u opMe K IPOSKTHPYEMOH.

Takum 06pa3oM, BOSHHKAET BOMPOC 00 OMPaBIaHHOCTH MOITOOHOTO YIIPOIIECHUS U
BO3MOKHOCTH ITPUMEHEHHS CYIIECTBYIONINX HOPMATUBHBIX METOJUK AJISI ONIPEICICHHS
a’pOAMHAMHUYECKUX K03()(DUITMEHTOB YHUKAIBHBIX 3AaHUI U COOPYKECHUH.

B kauecTBe 00BEKTA HCCIEIOBAHUS B HACTOSIIIIEH paboTe paccMaTpUBAETCs TIPOCK-
THpyeMoOe 67-3TaXKHOE BBICOTHOE YHHKAJIBHOE 3aHUE C BETPOT€HEPATOPaMH B TOPOAE
Hosopoccwuiicke BeicoToit 304,7 M (puc. 1, puc. 1 uB. Bkieiikn). ['abapuTtHbie pazmMepsl
HaJ3eMHOI JyacTH 31aHus B uiane §7,4x27,0 metpoB. @opma 3maHUS IMEET BOPOHKOO-
OpasHoe ouepTaHue B IuTaHe s () PEKTHBHOTO BOBIICUEHHUS IIOTOKOB BO3yXa K BETPO-
TeHEepaTOpaM M X CTAaOMIM3alNN JUI YMEHBIICHNS YCTAIOCTHBIX HArPY30K Ha JIOTIACTH
Typ6uH [19]. OpuenTaius 31aHNsg BRIOpaHa C y9eTOM MpeoOIafaloniero HampaBIeHIs
BETpa /IS TIOBHIIICHUS BEIXOAHON MomtHOCTH TypouH [20].
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Puc. 1. O6bemHas Mozmenb BHEIIHEH 000I0UKN MPOESKTUPYEMOTO 3/[aHHs U €TO XapaKTepHBIC Ce-
YCHHUS

3n1aHne HEb3s! CTPOr0 OTHECTH HU K OJTHOWH I'€OMETPHUYECKON CXEeMe, ONHCHIBAIO-
IIeH pacrpeneicHne a3poJuHAMIYSCKIX KOA(PPUITNCHTOB 10 MpriokeHuio B [1], mo-
3TOMY HEOOXOIMMO NMpHOETaTh K MaTeMaTHYeCKUM WIIN SKCIIEPUMEHTAIbHBIM METO/IAM.

Jlis mpoBeIeHNsT NCCIIeI0OBaHNH B a3pOANHAMHUUYECKOH TpyOe ObLT pa3paboTaH Ma-
ket B Macmrabe 1:800, BBITOJIHEHHBIH METOIOM IMOCIIOHHOTO HartasineHus (FDM) u3
ABS-nnactuka Ha 3D-npuHTepe (puc. 2). B xapakTepHbIX TOYKaX MOJEIH BBHIIOJTHEHA
cUCTEeMa JAPCHAXKHBIX OTBEPCTUH ISl MOAKIIOUEHUS THOKUX TPyOOK (puc. 2 1B. BKIEH-
KH) ¥ ITOCIIELYIONIETO N3MEPEHHSI JaBJICHHsI HA TIOBEPXHOCTH MOJIEIIH.

NepexomHuKk ans
NOAKITIOYEHNS
TpyGok

— BUHTOBOE
coeauHeHue

— ApeHaXHble
oTBEPCTUA

Puc. 2. DxcnepuMeHTaIBHAS MONIENb 3JaHHS
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K CTATBE A. A. CATAHOBA, M. JI. IO3/IEEBA, A. B. CHUMOHOBA,
II. A. XA30BA, A. II. IOMA30BA «3KCITIEPUMEHTAJIBHOE
HNCCIIEAOBAHUE PACITPEJEJEHUA ADPOAMHAMHNYECKHUX
KO2®PUIIMEHTOB HA BBICOTHOE 3JAHUE»

Puc. 2. PasMelnenne IpeHUPYOIMX TPyOOK B MaKeTe



dacan A ®dacan B ®acan C(D)

Oxenepument | CIT20.13330 Oxcnepument | CIT20.13330

Touka

TPHIIOKEHUS
paBHOJIHCTBYIOIICH
HarpyskH 1o
CIT20.13330

©
|__
18500

Touka
TIPHIIOKCHHS
paBHOJICHCTBYIOLICH
HArpy3KH 1o
pesyJibTaTam
OKCIICPHMCHTA

121600

Puc. 3. V3omons pacupepenieHns aspoAMHAMUYECKMX KOI(D(UIMEHTOB IO pe3ynbTaTaM
IKcreprMeHnTa u cornacHo paHHbIM CIT 20.13330.2016 amA 3KBMBAJIEHTHOTO IO BHEIIHUM
rabapuTaM MpsAMOYTroIbHOTO 3faHusA 87,4x27,0X277,2 M M apOYHOTO IOKPBITUS 9KBUBATIEHTHOTO
pasMepa B mnaHe 87,4x27,0 M ¢ IepeMeHHOI CTpenoit nogbeMa 27,3-12,6 M
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DKCIIEPUMEHT BHITIONHSIICA B adpOIMHAMHUYECKON TpyOe saboparopun Kadeapbl
ororuieHuss u BeHTIWiuu HHIACY (pue. 1 mB. BKieiku). Mogens pacronaraiach
BHYTPH YCTAHOBKH (pHC. 3), T/Ie CO31aBaJICS pABHOMEPHBIH IIOTOK BO3TyXa CKOPOCTHIO 12 Mm/c.
W3mepeHne CKOPOCTH BETPOBOTO MOTOKA IMPOU3BOAMIOCH YANICYHBIM aHEMOMETPOM
MC-13 V1.1 T'OCT 6376-74, craTnuecKkoro AaBjeHUs] Ha TOBEPXHOCTH MOJAEIN — MUKPOMa-
HomerpoM MMH-240(5)-1,0TY 25-01-816-79. DxciepuMeHT POBOJMIICS [UIsl HAarlpaB-
JICHUS BETpa, NEHCTBYIOMIETO MEPIICHINKYISIPHO TITaBHOMY (acany 3nanus (dhacag A Ha
puc. 3 1B. BKICHKN).

[Mocne mpeoOpa3oBaHM TMOKa3aHUH MHUKPOMAHOMETPa BBIYUCILIINCH 3HAUCHUS
A’PONMHAMUYECKUX KOI(PPHUIIHESHTOB 110 hopMyIIe:

€= Puow ! Py » (1
Tjie p, , — AaBJIEHHE, H3MEPEHHOE B H3YYaEMOH TOUKE TIOBEPXHOCTH; P — TMHAMUYECKOE
JABJICHHE, OKa3bIBAEMOE BETPOBEIM IIOTOKOM HA BEPTHUKAIBHYIO IIOBEPXHOCTD.

= BO3fyxa

Puc. 3. Cxema skcnepuMEHTaIbHONW YCTaHOBKHU: | — HCClieayeMas MoIelb o0bekTa; 2 — pabo-
Yasi 00JIaCTh a3POJMHAMUYECKON TPYObl; 3 — a’poHAMUYecKasi TpyOa ¢ 0CEBBIM BEHTHIIATOPOM;
4 — moxcraBKa MO MOJIENb 3[aHus; 5 — HampasIstonme pedpa; 6 — rudkas TpyoOka; 7 — MUKPO-
MaHOMET]p

3HaYCHUS adPOAMHAMUYCCKUX KOA(PPHUIMCHTOB, TOIXYYCHHBIC MPU IPOBEIACHUU
IKCIIEPUMEHTA, TIPEICTABIICHBI HA PHC. 3 IIB. BKICHUKH.

Taxxe ObLTH PacCCMOTPEHBI 3HAUYCHUS adPOAHMHAMUYCCKUX KOA((HUIIUEHTOB, MIpe-
CTaBJICHHbIC B MpmioeHHH B [1] kak 1 3KBHBaJCHTHOTO IO BHEITHUM TadapHTaM
psIMOYTONBHOTO 31aHus 87,4x27,0x277,2 m (. B.1.2 «IIpsimoyronbHbBIE B IUIaHE 3/7a-
HUS C BYCKATHBIMH IOKPBITUAMI» [1]) M apOYHOTO MOKPHITHS KBUBAJICHTHOTO Pa3-
Mepa B 1rane 87,4%27,0 M ¢ mepeMeHHOU cTpenoit mogpema 27,3—-12,6 m (m. B.1.3
«IIpssMOyTONBHBIC B TIAHE 3aHUS CO CBOAYATHIMU M OMU3KHMH K HUM IO OYEPTaHUIO
TTOKPBITUIMEI [ 1]).

Ha puc. 4 mokaszaHbl >MIOpEI HOPMAaTHBHBIX BETPOBBIX MABICHHUNA B XapakTep-
HBIX CEUEeHMsIX Ha BbicoTax 55, 155, 195 u 225 meTpoB, BeIUUCIEHHBIE comlacHo [1].
YBenuueHUe NaBICHUI K CepelrHE CEYCHUS MOXKET OBITh 00ycioBieHO QOpMOH 31a-
HUS, CTIOCOOCTBYIOMICH «CTYIIEHUIO)» BETPOBBIX IIOTOKOB K IIEHTPAIBHON OCH 37aHWS.
HucneHHbli aHalli3 BETPOBBIX IOTOKOB IIPEJICTABIIEH B HcciieqoBaHusix [19, 20].
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I-1
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Puc. 4. Dmiopsl HOPMAaTHBHBIX BETPOBHIX JABICHUH B XapaKTEPHBIX CEUCHUSIX 3aHUs (MecTa pac-
TIOJIOKEHUS CEUEeHNH TTOKa3aHbl Ha PHC. 3 IIB. BKICHKN)

B pesynbrare aHann3a mosrydeHHbBIX SKCIEPUMEHTAIBHO a3POAMHAMUYECKUX KO3 (-
(UIMEHTOB MOXKHO CJIeNIaTh CJIEAYIOIINE BBIBOBI:

1) OcpeanenHoe 1O TUIOIAAN 3HAYCHUE a3POJMHAMUYECKOT0 KO3 UIMeHTa s
HaBETPEHHOU vacTH 31aHust cocrasister 0,76 u coorBercTByeT 3HayeHuto 0,8, mpen-
CTaBJICHHOMY B HOPMaTHBHBIX JOKyMeHTax [1]. OxHako ero pacrpeneneHue, B CBS3H €
HaJIMYMEM CKBO3HBIX IIPOEMOB B BEPXHEH YaCTH 3[JaHMs, HEPABHOMEPHO II0 BBICOTE U
n3mensiercs ot 1,0 1o 0,3, u3-3a yero Touka NPUIIOKEHUS PAaBHOAECHCTBYIOIIEH HArpy3-
KM CMeIIaeTcs HIKE M, COOTBETCTBEHHO, CO3/1aBaeMblil OMPOKH/IBIBAIOIINNA MOMEHT B
OCHOBaHMH 3aHUSI YMECHbBIIACTCS.

2) JlokanpHOE yBeJIMUEHUE adPOAMHAMHUYECKIX KO PHUINEHTOB B MECTE PACIIOINIO-
JKEHHUs IPOEMOB JJIsl yCTAaHOBKH BETPOT'€HEPATOPOB TOBOPUT 00 yBEITHMUCHHUH JaBICHHS
1 CKOPOCTH BHYTPH IIPOEMOB H, COOTBETCTBEHHO, 3()()eKTHBHOM BOBJIEUEHUH BETPOBO-
IO MOTOKA K PacIoIoKEHHBIM BHYTPH BETPOT'€HEPATOPHBIM yCTaHOBKAM, MOATBEPKIAs
pe3ysbTaThl paHee MPOBEACHHOIO YUCIEHHOTO uccienoBanus [19, 20].

3) OcpenHenHoOe 10 TUIOIAAN 3HAYCHNE a3POJMHAMUYECKOr0 KO3 UIMeHTa s
MOABETPEHHOM 4acTu 31aHus cocrasisier 0,1 B aOCOMIOTHOM BBIpaK€HHH, YTO MHOTO
MEHbIIIe HOPMAaTHBHOTO 3Ha4eHus paBHoro 0,5. JlaHHOE SIBICHNE MOXET OBITh CBSI3aHO
C YaCTHYHBIM «COpPOCOM JaBJICHHS» 3a CUET HAJIMYMs IPOEMOB C HABETPEHHOH 4yacTh
¢dacama, Kak 3TO IMOKA3aHO IS 00BEKTOB-aHAIOTOB [21].

4) NnTerpanbHOe 3HaYEHHE JIOOOBOTO CONPOTHBICHHS IO PE3yJbTaTaM JKCIIepH-
MeHTa coctaBuio 0,9, uro meHblue 3HaueHus 1,3 Mo HOpMATUBHBIM AOKyMeHTaMm [1]
Kak JUIs IPSIMOYTOJILHOTO B TUIAHE 3/1aHHsI SKBUBAJICHTHBIX TA0APUTHBIX Pa3MEpOB, UYTO
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roBOpHUT 00 3P PEeKTHBHOM NPUMEHEHHWH METOAA IPEHHpOBaHUS (acajga 3MaHHS JUIi
YMEHBIIECHHUS] BETPOBOTO JAABJICHHUSI.

5) 3HadeHus a3pOAMHAMHUYECKUX KO3(P(UIIMEHTOB 1iIsl apOYHOI YacTH 31aHUs B
00JIaCTH MMOHMKEHHOTO JaBleHHs cocTaBisioT 0,4 B aOCOIIOTHOM BBIPa’KEHHH, 4TO B 3
pa3a MeHbIIe HopMaTHBHOTO 3HaueHus 1,2. C yaerom padot [8], B KOTOPBIX I TAKOTO
THIIA TIOKPBITHH NPOTHO3UPYIOTCS 3HAYEHUS, IPEBOCXO/IINE HOPMATHBHbIE, B Kade-
CTBE pacUETHBIX PEKOMEH/IyeTCsl IPUHUMATh 3HAYEHUS KOA(PPHUINEHTOB, IPEICTaBICH-
HbIE B HOPMAaTHBHBIX JIOKyMeHTaxX [1] B memsix obecriedeHust HaaeKHOCTH U Oe301acHO-
CTH pabOTBI CTPOUTENIBHBIX KOHCTPYKIUH.

[To pesynbraram npoOBEJCHHOTO HCCIEAOBAHHS MOKHO 3aKJIIOUNTH, YTO KOPPEKTH-
pOBKa BHEIIHEH 00O0JIOYKHM BBHICOTHBIX 3aHUI MOXKET 3HAUYUTEIbHO CHU3UTH BETPOBOE
BO3/I€HiCTBHE Ha 37aHue (B paboTe MoKa3aH OAMH M3 TaKUX CIIOCOOOB — YCTPOWCTBO
CKBO3HBIX ITPOEMOB «cOpoca faBieHus»). Mcnoap3oBaHne HOPMATUBHBIX METOIUK NPU
OIIpe/IeJICHIH BETPOBBIX HArPY30K Ha TaKHE 37aHUs BEIET K M30BITOUHOCTH NIPHHUMAE-
MBIX B JJaJIbHEHIIIEM KOHCTPYKTHBHBIX PEIICHUH, @ BBIHYK/ICHHOE ITOBBIIICHUE JKECTKO-
CTH 37IaHUS B PE3YJIBTATE ITOTO — K YBEIMUCHHUIO JUHAMUUYCCKUX Harpy30K Ha 3/1aHHE 32
CYeT Pe30HAHCHBIX P dekToB [16].

Paboma svinonnanace 6 pamkax eocyoapcmeennoeo 3adanus UI1D PAH na nposedenue
@yHOamenmanbHbIX Hayunbix uccredosanutl Ha 2021-2023 ee. no meme Ne 0030-2021-0025.
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The article analyzes distribution of pressure from wind flows on the surface of a high-rise
building with openings for wind turbines installation. A model experiment in a wind tunnel showed
that the results of a preliminary approximate assessment by standard methods have sufficient
convergence, but do not take into account a number of factors, such as a sharp decrease in wind
suction on the back surface and a decrease in aerodynamic coefficients along the height of the
building, especially in the arched part.
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Ilpusoosimes  pezynbmamel  UCCIEO08AHUL  2OPUSOHMANLHO — HASPYICEHHBIX — CEAUHBIX
Gynoamenmos ¢ AUHEUHO PACNONONCEHHLIMU NPUSMAMUYECKUMU CBASAMU 6 NPOCPAMMHOM
rxomniexce “MIDAS GTS NX”. Pezynomamvl 6bINOTHEHHbIX UCCIE008AHUL Yen1eCcO0OPAZHO UC-
Nnoab308aMb NPU NPOEKMUPOBAHUU CEAUHBIX PYHOAMEHMOS U 6 PACUemax C8ail KaK 1eMeHmMos
Jicene306emonHbIX KOHCMPYKYULl N0 NPOYHOCIMU HA 00PA3068AHUE U PACKPLINUE MPEUJUH.

Heo0xonumocTs uccieoBaHuil paboThI JICHTOUYHBIX CBAMHBIX (YHIaMEHTOB C Iie-
pelalomMUMUCs Ha HUX TOPU30HTAIBHBIMU Harpy3KamH, JEHCTBYIOIIUMHE BIOJb PSIJIOB
CBaif, 00yCIIOBJIEHA TOTPEOHOCTSIMUA CTPOUTEINILCTBA 3JJaHUH U COOPYKEHUI Pa3InuHOTO
Ha3HA4YCHUsl Ha CKIOHOBBIX TEPPUTOPHSX; MPOMBIIUICHHBIX 34aHUN U COOPYKEHHH ¢
OOJIBIIIMMHU TOPU3OHTAIBHBIMU HAarpy3KaMHu, MepeAalonuMucs Ha (QyHJaMEHTBI; THIPO-
TEXHUYECKHX, TPOTHBOOIIOI3HEBBIX U MTPOTHBOCEINIEBBIX COOPYXKeHUH. Takoro pona uc-
CJIeZIOBaHMS B3aMMO/ICHCTBHS 3a0MBHBIX TPU3MAaTHYECKUX BUCSYHUX CBAH C OJJHOPOIHBIM
IPYHTOBBIM MacCHBOM B ITPOCTPAHCTBEHHOW IMOCTAHOBKE OBUIM BBINOJIHEHBI aBTOPaMHU
C UCIIOJIb30BaHUEM IporpaMMHOro komiiekca “MIDAS GTS NX, ucnoib3yromerocs
IPY NPOCKTHPOBAHUH PA3IMYHBIX, B TOM YHCJIE U YHUKAIBHBIX OOBEKTOB I'PaXkJIaHCKO-
r0, MPOMBIIIVIEHHOTO U TPAHCMIOPTHOTO Ha3HayeHuu [1].

Bepudukanus reomexaHn4eCKoOil MOJIENIN CUCTEMBI «CBAHBIH (DyHIaMEHT — IpyH-
TOBOE OCHOBaHME», MCIIOJIb30BABIIASsICS B HCCIICAOBAHMSX, OblIa BBHIMOJIHEHA B COOT-
BETCTBHH C METOJHMKOM, IMOJPOOHO ONMMCAHHON B HECKOJBKUX paboOTax, B KOTOPBIX B
KaueCTBE OCHOBBI aBTOPAMH MCIOJIb30BAJIMCh PE3YIIBTaThl HCIBITAHUI CBall CTaTHYECKUMHU
BJ/IaBJIMBAIONIMMH HArpy3KaMH U Pe3yJIbTaThl HHKEHEPHO-TEOJOTHUECKUX N3bICKAHHUHN, BbI-
TIOJTHEHHBIX Ha OTHOM U3 yYacTKOB 3aCTpoiKu HaropHoi yactu Huxxuero Hosropona [2—4].

HccnenoBanust BRIMOMHAINCH HA MOAENAX, cocTodnmx U3 1, 2 u 3 panos cBail co-
OTBETCTBEHHO C 4 1 6 CBasIMU B KaXKJIOM psiay (Tadm. 1).

[Tpy co3naHnm KOMIBIOTEPHBIX MOJEIel OBbIITM BBITOJHEHBI CIIEAYIOIINE YCIOBHS
(puc. 1-3 uB. BKICHKH):

1. Ins popMupoBaHus pacyeTHOH 00JacTH IPYHTOBOTO MaccHBa MCIIOIb30BajIach
ruOpuaHast (KOMOMHUpPOBaHHAs) OpMa CETKH, COCTOSIIIAs U3 0ObEMHBIX DJIEMEHTOB: 6
Y3J0BBIX TETPA3APOB U § Y3JIOBBIX TeKCadIpoB (puc. | 1B. BKIECHKH).

2. OxonocBaiiHasi 30Ha B BUjie parMeHTa rpyHTOBOrO MaccuBa Obuta copmMupo-
BaHa U3 KOHEYHBIX JIEMEHTOB TPaBUWIILHON (OPMBI — KyOOB ¢ pasmepom rpaneii 0,15 m
(puc. 2 uB. BKIEHKN).

3. [IpusmaTudeckue cBau JUIMHOHN 6 M ¢ momnepeunsiM ceueruem 0,3x0,3 M chop-
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MHPOBaHbl TPEXMEPHBIMH MPOCTPAHCTBEHHBIMH SJIEMEHTaMHU-Ky0aMu ¢ pa3MepoM rpa-
He#t 0,15 M (puc. 3 UB. BKICHKN).

Ta6mumna 1
PacueTtnast monenp KonngectBo KonngectBo Paccrosinne
cBail B psany psloB cBait MEXY pslaMu

1.1 4 1 -

1.2 2 3d
1.3 3 3d
1.4 2 6d
2.1 6 1 -

2.2 2 3d
2.3 3 3d
2.4 2 6d

4. CoBmecrHas paboTa NpU3MaTHYECKUX CBail M OKOJIOCBAHOTrO IrpyHTa, obecre-
YHUBaOLIascs pabOTONl KOHTAKTHOTO CJIOSl IPYHTA, MPEJCTABISIOIEr0 COO0W TOHKYIO
o0omnouky TommuHoi 10-100 MM ¢ 3agaHHBIMH (DU3UKO-MEXaHUYECKHMMHU CBOMCTBA-
MU, chopMHUpoBaHa MHTEP(EHCHBIMH DJIEMEHTAMH, Pa3iessIOIUMH CBSI3aHHBIC Y3JIbI
MeX/1y KOHEUYHBIMU 3JIEMEHTaMH CBau M IpyHTa (puc. 3 1B. BKielku). CBOHCTBA KOH-
TaKTHBIX MHTEP(EHCHBIX IEMEHTOB OMUCHIBAINCH TAKUMH I1apaMeTPaMu Kak: MOIYJIb
HOPMaJIbHOM KECTKOCTH; MOAYJb CABHIOBOW >KECTKOCTH; YIEJIBbHOE CLEIUICHHUE; YTroll
BHYTPEHHET0 TPEHHUSI; yroJl JHJIATaHCHH U TIPOYHOCTh IPYHTA IPU PACTIKSHUH.

5. O6beMHBIC CHJIBI OT COOCTBEHHOTO Beca CBail U POCTBEPKa, COOCTBEHHOI'O Beca
IPYHTa OCHOBaHHMsI OBbUIM CO3/IaHbl ITPOIPAMMHBIM KOMIUIEKCOM aBTOMAaTHUYECKU C UC-
M0JIb30BaHUEM BBEJICHHBIX B IPOrpaMMy 3HAYCHUH 00BEMHOrO Beca IPYHTa U 00beM-
HOTO Beca MaTepuaja CBau U POCTBEpKa.

[Tpy BBINOJHEHUU YHUCIEHHBIX PACUETOB ObUIM Ha3HaueHbl TPAHUYHBIC YCJIOBHUS
JUTS 3aKPEIUICHUS U TICPEMEIICHUN PacyeTHON 00J1acTu:

— Ha BEpXHEW TOPU3OHTAIBLHOW TOBEPXHOCTH pacyeTHOW 00JacTH — CBOOOAHOE
nepeMelleHHe y3JI0B 110 BCEM HalpaBlIeHHUSIM;

— Ha BEPTHKAJIbHBIX IPAHSIX — CBOOOJHOE TIepeMeleHNEe B BEPTUKAIBHOM HaIpaB-
JIeHUH (BJOTb OCH Z) U 3alPEeT Ha TOPU30HTANIBHBIE NTepeMeIieHus (Broapb oceit X u Y);

— Ha HW)KHEH rOPU30HTAILHOW TIOCKOCTH — 3alpeT Ha MepeMEeLICHuUs 110 BCEM Ha-
MIPABJICHUSIM.

Juiss mMonenupoBaHusi pabOThl OJHOPOJHOIO TI'PYHTOBOTO OCHOBAHHS, CJIOXKEH-
HOTO CYyDIMHKAaMH{, HCIOJ30BaIachk yHpyromjaacTHueckas Monaenb Mopa-Kymona
U XapaKTEepPUCTHKH IJIMHUCTOTO TPYHTA €CTECTBEHHOTO CIIOKEHHMS: Y/ACJbHBIH Bec
v = 18,6 kH/M*; kosddurent mopucroctu ¢ = 0,820; kospdurpent [yaccona v= 0,37,
yaenbHoe cuermieHue ¢ = 20 k[la; yron BHyTpeHHero TpeHus ¢ = 22°; Moxyib aehopma-
nuu E = 9,5 Mlla, npuHATHIE IO MaTepuataM HHKCHEPHO-TCOJIOTHYECKUX U3bICKaHHH.

B pesynbrare BbINOIHEHHBIX UCCIIEOBAHNN Pa0OTHI OIHOPSIIHBIX CBAMHBIX (yHIa-
MEHTOB OBLIIO YCTaHOBIIEHO:

1. KauecTBeHHas kapTHHA pabOTHl TOPU30HTAIBHO HATrPYKEHHBIX MOJENEH CBaii-
HBIX (DYHIaMEHTOB B MOJHOI Mepe COOTBETCTBYET paboTe CBailHBIX (yHIIAMEHTOB B
HATYpHBIX HCHBITAaHUSAX TOPU3OHTANbHBIMH Harpy3kamu [2]. Ilpum stom mopenmupye-
MbI€ (YH/IaMEHTbI UCIBITHIBAIOT HE TOJHKO TOPU30HTAJILHBIC IEPEMEIICHHUS, pa3BUBa-
IOLIMECs] B pe3ysibTare MOJaTIMBOCTH OCHOBaHMS M KOHEUHOH >KECTKOCTH CBal, HO U
KpeH, BO3HHUKAIOMINKA M3-3a OCAJKH CBaii, paboTaromuX Ha BIABIMBAIOIIYIO HArpys3Ky,
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K CTATBE 10. C. TPUT'OPBEBA, B. B. PATEEBA
«ACCIEJOBAHHUSA PABOTBI TOPU30OHTAJIBHO HATPYKEHHBIX

®YHJIAMEHTOB C JIUHEMHO PACIIOJIO)KEHHBIMHA
HNPUSMATHYECKUMU CBASAMU B ITPOI'PAMMHOM KOMIIJIEKCE

“MIDAS”»

T T T O L T

cm. puc. 1. Cryuenne ceTku

Puc. 2. To xe,

Puc. 1. TpexmepHas KOMIbIOTEPHASA MOJE/Nb

2.3 cucrembl

- KOHEYHBIX 3JIEMEHTOB OKOJIOCBAilHOTO
IPOCTPAHCTBA

«I'PyYHTOBO€ OCHOBaHNE

dyHmamenT»

CBaIHBIN

06’beHI/IHeHHbIe JKEeCTKM

Puc. 3. TpexmepHas KoMIbloTepHasA Mofienb 2.3: A - [IpusmaTndeckue cany,

poctBepkom; b - VuTepde

- PacueTHble ceuenus mo

VICHDIE 9JIEMEHTDI Ha KOHTAKTe CBall C TPYHTOM; B

J[UINHE CBan 1A ONpefeneHa BHY TPEHHUX YCUINNA



Puc. 4. PacuetHsie Mogmenu 1.1 1 2.1 (psiibl n3 4 1 6 cBait). V30107151 TOPU30HTATBHBIX [IEpEMELeHM T
(mo ocu X) yHZAMEHTOB M OKONOCBAHOTO TPYHTa B YpPOBHE IMOBEPXHOCTM MacCUBa IpHU
TeiCTBMM TOPU3OHTANIbHON Harpysku H, BbI3bIBalolleli TOPM3OHTA/NbHOE IepeMelljeHNe CBail
A =10 Mm

Puc. 5. PacyerHbie Mopenut 1.4 11 2.4 (psabl u3 4 11 6 cBait). V3011071 TOPU3OHTaIbHBIX IIEpeMeIeH It
(mo ocu X) ¢yHEaMEHTOB ¥ OKOJIOCBAIHOTO I'PYHTa B YPOBHE IIOBEPXHOCTM MacCUBa IIpU
Te/ICTBMM TOPU3OHTA/NbHONM HAarpysku H, BbI3bIBaIOlEll TOPM3OHTAbHOE IlepeMellleHNe CBail
A =10 Mmm

Puc. 6. PacueTHbie mogenu 1.3 1 2.3 (psigbi n3 4 u 6 cBait). V30107151 TOPU30OHTAIBHBIX IIepeMeleH i
(o ocu X) QyHHEAMEHTOB M OKOJIOCBAIHOrO TPYHTa B YPOBHE IOBEPXHOCTM MacCyuBa IIpU
JeCTBUM TOPU3OHTANbHONM HAarpysku H, BbI3bIBalolell TOPM3OHTAIbHOE IepeMellieHNe CBaii
A =10 Mm



L..

Puc. 7. Pacuetrnas mopensp 1.1. V3omonsa
TOPM3OHTA/IBHBIX IlepeMeleHnit (o
ocu X) psifa 13 4 cBaii 1 OKOJIOCBATHOTO
TPYHTa IpU JIeliCTBUM TOPU3OHTaIbHOMN
HarpysKu H, BBI3bIBAIOIIENT
TOPU3OHTa/IbHOE IlepeMellleHne CBail
B YpOBHE IIOBEPXHOCTM TPYHTOBOTO
maccuBa A = 10 MM

Puc. 8. Pacuernas wmopens 1.4. Usomons
TOPM3OHTANbHBIX IepeMemleHuit (mo ocu  X)
cpefHero psjga u3 4 CBail ¥ OKOJOCBAMHOTO TPyHTa
Opy  JIeiCTBUM  TOPM3OHTAaNbHON  Harpysku H,
BBI3BIBAIONIE}l TOPM3OHTAIbHOE NepeMelleHNe CBali B
YPOBHE IOBEPXHOCTHM TPYHTOBOr0 MaccuBa A = 10 MM

Puc. 9. Pacuetnas mopmenp 2.1. VM3omons Puc. 10. Pacyernas wmogmenp 2.4. Vsomonsa
TOPM30HTANbHBIX MepeMelleHnil (0 OcM  TOPM3OHTANbHBIX IepeMeleHMit (mo ocu X)
X) psna us 6 cBail ¥ OKOJIOCBATHOIO TPYHTAa  CpeJiHero psifia U3 6 CBail 1M OKOJIOCBAHOTO
TIpM JIEICTBUY TOPU3OHTA/NTbHON HATrPy3KM  TPYHTa IPU JIefiCTBUYM TOPU3OHTANTbHOI HarPy3KNU
H, BBI3BIBAOIIEN ropMu3oHTanbHOe  H, BBI3BIBAIONIEl TOPU3OHTATbHOE TIepeMeleHIe
nepeMelleHe CBali B ypOBHE IIOBEPXHOCTM  CBall B ypOBHE MMOBEPXHOCTY TPYHTOBOTO MacCuBa

rpyHTOBOTO MaccuBa A = 10 MM

A =10 Mmm
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L 2 Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS

1 BEPTUKAIBHBIX IEpEeMELIeHUH CBaif, paboTaloOmMMX Ha BBLAEPTUBAIOILYIO HATPY3KY
(puc. 4-10 uB. BKICHKN).

2. [Ipu yBemMueHNH KOTMYECTBA CBall B psANy ¢ 4 10 6 obIIee COnpoTUBIeHHE QYyH-
JaMEHTa BO3JEHCTBHIO TOPU30HTAJIBFHONW HArpy3KH YBEIWYHMBAETCS, OJHAKO CpeIHEe
3HAYE€HUE TOPHU3OHTAIBHON HArpy3KH, MPHUXOJSIIEHCS Ha OAHY CBal0, CHMXKAETCS Ha
6,7 %: ¢ 67,28 no 62,74 xH (tabn. 2, 3; puc. 11-14 us. Bruetiku). [Ipu 3TOM 3a cuer
YBEJIUYEHUSI IPOCTPAHCTBEHHON KECTKOCTH B IFIOCKOCTH JICHCTBUS HArPY3KH yCTOWYH-
BOCTH (DyHJ]aMeHTa 13 6 cBaii, 10 CPAaBHEHMIO C (PyHIAMEHTOM M3 4 cBali, yBEJINUNBACT-
csl, a KPEH COOTBETCTBEHHO yMeHbIIaeTcs Ha 39,6 %.

HccnenoBannsMu padoThl 2- U 3-psITHBIX CBaWHBIX (DYHAAMEHTOB OBLIO YCTAHOB-
neHo (tabx. 2, 3; puc. 1-6):

1. Ilpu yBenmueHNU KOTUYECTBA PSI0OB CBAll B pyHAaMEHTE 10 2 U 3 C pacCTOSTHUEM
MEXIy pAgamMu paBHbIM 3d (d — pa3mMep CTOPOHBI KBaJPaTHOTO ITOTIEPEYHOTO CEUCHHS
cBam) od1iee CONpoTUBICHNE (PYHJAMEHTOB JEHCTBHIO TOPU3OHTAIBHON HATPY3KH CO-
OTBETCTBEHHO yBenuuuBaercs (tadm. 2, 3; puc. 1-4), oqHaxo, Harpy3Ka, MPUXOISIIAsCs
Ha OJIHU Psi/i CBal, CHMKAETCS M3-32 CHIDKCHUSI PEAKTHBHOTO CONPOTHBICHMS TPYHTA,
3alIeMIICHHOTO MEXIY PAJaMM CBail U IepeMeNIaionierocs BMECTE CO CBAsIMH.

Tab6muma 2
Pane! u3 4 ceait
Pacuernas mozenb lopusonranbuas Harpyska Cpenusist Harpy3ka
Harpyska H, kH Ha psp cBail / , kH Ha cBato / , kH
1.1 269,12 269,12 67,28
1.2 381,82 190,91 47,73
1.3 461,55 153,85 38,46
1.4 423,61 211,81 52,95
Tabnuna 3
Psnsl u3 6 cpait
Pacuernas mozenn lopusonranbuas Harpyska Cpenusist Harpy3ka
Harpy3ka H, kH Ha psp cBail / , kH Ha cBato / , kH
2.1 376,42 376,42 62,74
2.2 508,99 254,50 42,42
2.3 615,99 205,33 34,22
2.4 574,06 287,03 47,84

2. Cpennsis BeNUYMHA TOPU30HTAIBHOM HAarpy3KH, MPUXOASIIEHCS Ha OHY CBAlO B
2- n 3-psnubix GyHAaMeHTax cHuxkaercs (tabi. 2, 3; puc. 1, 2):

1) B 2 psinax u3 4 cait — ¢ 67,28 no 47,73 xH (29,1 %) u B 3 psanax —

10 38,46 kH (42,8 %);

2) B 2 panax u3 6 cBaii — ¢ 62,74 nmo 42,42 xH (32,4 %) u B 3 psgax —
10 34,22 kH (45,5 %).

3. YBenuueHUE PACCTOSHUS MEXKIY psaaaMu ¢ 3d 10 6d Tpu ABYXPSIHOM PacIoio-
JKCHUU CBail IPUBOAMT K YBEIIMYCHHUIO OOLIET0 CONPOTUBIICHHS 2-PsAHBIX (DyHaMEHTOB
JISHCTBUIO TOPU30HTAIBHOI HArPY3KH MO CPABHEHUIO C 1-psaHBIME QyHIAMEHTAMHU Ha
57,4 % (psawl u3 4 cBaii) u Ha 52,5 % (psnbl u3 6 cBaii). Bmecte ¢ TeM BennuuHa Ha-
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rpy3Ku, npuxopsmeics Ha 1 psa, camxaercs Ha 21,3 % (g psinos u3 4 cBail) u Ha
23,8 % (quia psimoB U3 6 cBail), a cpeAHee 3HAUCHNE HArpy3KH Ha | cBalo CHHMXKaeTcs
coorBeTcTBeHHO Ha 21,3 % (B psanax u3 4 cpaii) u Ha 23,8 % (B psinax u3 6 cpaii) —
tadim. 2, 3; puc. 3, 4.

Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS
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Puc. 1. Mogmemu c¢ pagamu u3 4 cBail. Puc. 2. Mogenu ¢ psgamu u3 6 CBaii.
3aBUCUMOCTh  CONPOTHBIEHUS (DYHIAMEHTOB 3aBUCHMMOCTD COTPOTHUBIICHUST (DYHIAMEHTOB
TOPU3OHTAJIBHBIM HarpyskaM OT KOJHMYE€CTBAa TOPU3OHTAJIBHBIM Harpy3skaM OT KOJHMYECTBA
pAnoB cBait psAIOB cBal

4. TopusoHTasbHAsl HArpys3Ka paclpeneseTcss MEeXAY CBasMH, OObeAMHEHHBI-
MU JKECTKUM HeJe(pOpPMUPYEMbIM POCTBEPKOM, HepaBHOMepHO. Haunbomnbine Harpys-
KM TPUXOIATCS HA MEPBYI0 (JIMIUPYIONIYI0) M HA ITOCIEAHION (3aMBIKAIOIIYIO PsI)
crato. [Ipu sTom mepBast cBasi B psay padoTaeT Ha MaKCHMAaJIbHYIO BIABIMBAIOLIYIO
Harpy3sKy, a IOCJIeIHssI cBasg paboTaeT Ha MaKCHMAJIbHYIO BBIACPTUBAIOILYIO HArpy3Ky.
TopuzoHTanbHBIC HArPY3KH, IPUXOAAIIMECS HA CBaH, PACIIONOKEHHBIC MEXTy KpaliHU-
MU CBasIMH, HE TIPEBBILIAIOT CPEIHEIl BETMUUHBI Harpy3Ku (puc. 5, 6).
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Puc. 3. 3aBucuMOCTH CONPOTHUBIICHUS PSIIOB
CBall TOPU3OHTAIBHBIM HArpy3KaM OT KOJH-
YyecTBa pAIoB cBail: 1, 2 — pacyeTHble MOze-
nu 1.1 u 1.4 mpu paccTOSHUYN MEXIYy pAAaMU

Puc. 4. 3aBucumocTtu cpenHeil ropu3oHTaNb-
HOH HArpy3Ku, NPUXOAALIEHCS Ha OHY CBalo,
OT 4Kcia cBail B psaay: 1, 2 — pacueTHsle Moze-
mu 1.2 u 1.4 mpu paccToSHUU MEXAY pAdaMu

COOTBETCTBEHHO 3d u 6d; 3, 4 — pacueTHbIe
mozenu 2.1 u 2.4 mpu pacCTOSHUM MEXAY
psnamu 3d u 6d

COOTBETCTBEHHO 3d U 6d; 3, 4 — pacueTHbIE MO-

nenu 2.1 u 2.4 npu pacCTOSHUU MEXIY pAIaMu
3d n 6d.
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Puc. 5. Pag u3 4 cBait: 1 — pacnpenenenue Puc. 6. Psag u3 6 cBaii: 1 — pacnpeneneHue ropu-
TOPU30HTAJIBHON HArpy3KH MEXAy CBasiMH; 30HTAJIBHOH HArpy3KH MEXIy CBasMH; 2 — Cpel-
2 — cpejiHee 3HAYEHHE FOPU30HTAIBHON Ha- Hee 3HAYCHHE FOPH30HTAILHON HATPy3KH, IPUXO-
IPY3KH, IPUXO/SIIEHCST Ha OHY CBAlO Jsiieiics Ha OJIHy CBalo

BrIsiBIICHHBIE BBITOJHEHHBIMH HCCIIEAOBAaHUSIMU OCOOCHHOCTH PaOOTHI TOPHU30H-
TaJbHO HArpyXeHHBIX (DYHJaMEHTOB W3 JIMHEHHO PacIIOIOXKEHHBIX NMPU3MAaTHUECKUX
cBail He0OXOMMO YUUTHIBATh NMPU MPOCKTHPOBAHUH CBAHHBIX (YHIAMEHTOB M B pac-
YeTax cBail Kak »JIEeMEHTOB JKeJIE300€TOHHBIX KOHCTPYKIMH 110 MPOYHOCTH 1 HAa 00pazo-
BAaHUE U PACKPBITHE TPELUH.
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The article presents the results of studies of horizontally loaded pile foundations with
linearly arranged prismatic piles by the "MIDAS" software package. The results of the performed
studies should be used in the design of pile foundations and in the calculations of piles as elements
of reinforced concrete structures for strength to prevent formation and opening of cracks.
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L 2 Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS

Ipoussedenvi pacuemul GONLULENPOLEMHO20 NOKPLIMUA OBYMA MEMOOAMU: TUHEUHO-CHEK-
MPATLHLIM U NPAMBIM OUHAMUYECKUM. BblnonHeH cpasHumenvHulll aHaIu3 pe3ynbmanmos pacie-
MO8, NONYYEHHbIX 08YMA pa3HbIMU Memooamu. Ilokaszano, umo Haubonee HeOLa2ONPUAIMHBIMU
ABNAIOMCA PE3YIbMAMbl NPU 3A0AHUU 3ASPYICEHUSL RO HOPMAM, 0OHAKO NPU HATUYUY NAKEMd aK-
cenepocpamMm-aHano208, CXoxiCux mMeicdy coboll no napamempam, Heobxooumo npou3eooums 0oa
pacyema u npUHUMAMb MeHee Gbl200HbIL.

3emMieTpsiceHHe SBISETCS BHICOKO HEIMHEHHBIM OBICTPOTEKYIIMM ITPOLIECCOM, KO-
TOPBIAI HEBO3MOXKHO IPEICKa3aTh NPU KPATKOCPOUHOM MPOTHO3E. DTO ONACHOE MpH-
pPOJHOE SIBICHHE MOXET HE TOJBKO MPUBECTU K Pa3pyLICHUSIM 3[1aHUN U COOPYXKEHUH,
HO U COIPOBOXKJAThCS MHOTOYMCICHHBIMU U€JI0BEYECKUMU JKEPTBAMU, MIOKapaMH, Ka-
TAaCTPOPHUUECKUMH aBapUsIMHU Ha WH)KEHEPHBIX KOMMyHUKanusx [1, 2, 3].

3a mocneHUEe HECKOJIBbKO JE€CATKOB JIET MPOU30LIE] aKTUBHBIM POCT KOIMYECTBA
CeHCMOONAacHBIX PErMOHOB CTPAaHbI, a TaKXkKe M3MEHEHUE KapT cedcMOpallOHUPOBAHUS
Tepputopun Poccuu B CTOpOHY yBelHMYeHMs] IPOTHO3UPYEMOH MHTEHCUBHOCTH CeHC-
MHUYeCKHX Bo3nelcTBui [4]. [ToaTOMy IpH TPOEKTUPOBAHUH BCe OOJIBIIET0 KOJTHMYECTBA
3aHUH, PACIIONOKEHHBIX HAa CEHCMHYECKHM AKTUBHBIX TEPPUTOPHSAX, HEOOXOIMMO B
MOJIHOM Mepe yUUTBIBATH BOZMOKHOCTb BO3HMKHOBEHHS TAKOTO OMACHOTO SIBICHUS KaK
3eMIIETPSICEHHUE.

Boubiioe KOIMUECTBO HAYYHBIX pa0OT OTEUECTBEHHBIX U 3apyOeKHBIX aBTOPOB I10-
CBSIILIEHO pa3paboTKaM B 00NACTH pacueTa KOHCTPYKLHUI Ha BIUSHHE 3€MJICTPSCEHUMH.
Tak, B craree [5] npemioxkeHa Fortran-nporpaMMa YUCJIEHHOTO PELIEHMs 3a]a4 CIeK-
TPaJIbHOTO aHaIu3a CEHCMMUYECKHX BO3AECHCTBUI B BHUJAE 3alUCEH aKCceIeporpaMM, a
TaK)Ke MPEJCTaBJIECHb] AITOPUTMBI PEIIEHUS] IyTEM MaTeMaTHUYE€CKOTO MOAEIUPOBAHUS.

CelicMIYHOCTD PaliOHA CTPOUTENBCTBA M TEKTOHHKA

Just KppiMa GONbIIyI0 ONAcCHOCTh M3 I'€OJIOTMYECKHX MPOIECCOB IMPECTABISIOT
3eMJICTPSICEHHUS], BBI3BAHHBIC IIPUPOIHBIME SHAOTEHHBIME IporieccaMu. Ocolyro posb
B CTPOCHUU U PA3BUTHUU PETHOHA UTPAIOT Pa3phIBHBIE CTPYKTYPBI PA3INYHOIO NOPsAKa,
Cpeau KOTOPBIX BBLIEISIOTCS OPTOrOHAJIBHBIE U JUArOHaJIbHbIE CUCTEMBl. Pa3pbIBHBIE
HapyLWICHHUs XapaKTepU3YIOTCsl OOJBINON MPOTSIKEHHOCTHIO W MOAYMHEHBI 3aKOHOMEP-
HOCTH JICHUAMEHTHON TEKTOHUKH.

CelicMUYHOCTb pEruoHa KOHTPOIMPYETCS TEKTOHMYECKHMMH HAMpPSDKEHUSIMU He-
CKOJIBKMX YPOBHEH: II00AJbHBIMH, MEXPETHOHAJIbHBIMH, PETMOHAIBHBIMU U JIOKAJb-
HBIMH.

Kak BuztHO U3 prc. | 11B. BKJICHKH, HanOoIee aKTUBHA B CEHCMUYECKOM OTHOILCHHH
10ro-BocTo4Has 4acTh Kpbima, rie ceficMudeckuit 3 (et B aMUIEeHTpabHONH 00J1acTH
JIOCTUIaeT UHTEHCUBHOCTH I0 = 9 6aroB mo mkaine MSK-64. Paiion, rie pacnoioxeH
H3y4aeMblil 00BEKT, TaKXKe XapaKTepU3yeTcsl TOCTATOYHO BBICOKOH CeHCMHUYECKOH aK-
TUBHOCTBIO.

B mponecce cozganus kapT ceficmuueckoro paifonuposanust Poccun OCP-2015
[6, 7, 8] u Ykpaunsr OCP 2004 [9] co3mano (Gopmalin30BaHHOE OIHMCAHWUE 30H BO3-
HUKHOBEHUs o4yaroB 3emierpsicennii (BO3), B Tom umcie miast Kppima, kak ocHOBa Jyis
OLIEHKHU CEeHCMHUYECKOH OMacHOCTH.

Cornacuo xapram OCP 2015, nzyuaemblit 00bEKT pacioiokeH B 9-0amibHON 30HE
ceifcMnueckoii omacHoctn 1o kapre OCP 2015-B (puc. | us. Bkieiiku). [ oueHkn
ceiicMUYeCcKOi ONacHOCTH HeoOXoxuMa HaJeKHas CEHCMOTEKTOHMYECKash MOJIEIb,
BKJIFOUYAIOIIAs] BCE OCHOBHBIE CECMUUECKHU AKTUBHBIE T€0JIOTUYECKUE CTPYKTYPBL.

Cucremaruueckue CBeAEHMs O 3eMIeTpsAceHusaX KpblMa Hayanu MOSIBIATHCSA CO
Bropoii mosnoBuHbl XIX Beka. OHM OBIIM CHCTEMaTH3MpOBaHBI B BUAE YHH(UIUPO-
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BaHHOTO Kataiora [10] u yTOUHSINCh Ha OCHOBE cOOpa MepBUYHBIX coobmeHui [11].
[maBHas cedicMonornyeckas 0coOEHHOCTh KpPBIMCKOTO permoHa, BBISIBICHHAS 32 3TOT
MIEPHOJI, 3aKIIOYACTCs B PACIIONIOKEHUH MPOSBHUBIINX Ce0s CEHICMOAKTUBHBIX 30H T0Y-
TH UCKJIFOYUTEIFHO B aKBaTOPHH UEpHOTO MOPS, TA€ OHW HEIOCTYITHBI JJIsi HEIOCPEeI-
CTBEHHBIX HaOMFOeHMI (prC. 2 1B. BKICHKH).

B Hacrosiiiee Bpemsi ypoBeHb ceiicMuueckoi akruBHOCTH KepueHncko-TamaHckoro
perroHa HU3KHH. 3a HHCTPYMEHTAIBHBIH IEPHOT HAOMIOACHHUHN 3/1eCh OBLIO 3aperHCTPH-
POBAHO JIUIITH HECKOIBKO CIA0BIX CEHCMIUECKUX COOBITHI ¢ MarHUTYymoH He Ooinee 4.0.
OmHaKo TEepuo] MHCTPYMEHTAIBHBIX HAOMIONECHUH CIUIIKOM KpPaTOK JUIS BEBISBICHHS
BCEX CEHCMOTCHEPUPYIOUINX CTPYKTYP, T. K. IOBTOPSIEMOCTh CHIIBHBIX 3eMJICTPSICCHHM
B KpBrIMy MOXET COCTaBIIATh HECKOJIBKO COTEH JIeT. [Ipu CKyTHOCTH HHCTPYMEHTATBHBIX
CelCMOIIOTHYECKUX JaHHBIX B TAaKOH CHUTYyaI[Md Ha MEPBOE MECTO BBICTYMAIOT Ialleo-
celficmonornueckue uccieaoBanus. OHU HANIPaBICHBI HA BRISIBICHUE CIICAOB 3eMIICTPSI-
ceHuil B penbede U MO3THETUICHCTOEH-TOIOIICHOBBIX OTIOKEHUSX.
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Ha puc. 1 oTpakeHO pOCTPaHCTBEHHOE pacIpe/ie/iCHHEe MUIEHTPOB BCEX MECT-
HBIX 3eMJIETpsACEHHH ¢ sHepreTnueckumu kinaccamu K = 4.4-11.3 B 2020 r., a Takxke
YCIIOBHBIE I'PAaHHIIBI PAfOHOB PErHoHa.

ONUIEeHTpbl OONBIIMHCTBA 3€MIJICTPSICCHUH pPETrHOHA OTHOCATCS K aKBATOPHU
Uepnoro mopst. MakcumalibHasi INIOTHOCTh 3MUIEHTPOB — B KepueHCcko-AHarckoM paii-
OHE, KOTOPBIH BBIIEISIETCS] ¥ TIOBBIIICHHBIM YHEPTETHUECKUM YPOBHEM 3eMIICTPSICCHUN
OTHOCHTEIJIBHO JIPyTuX paiioHOB. [IpuMedaresnbHo, 4TO B OTIMYHNE OT MPEABIAYIINX JIET,
ceificMuUecKast JesITeIbHOCTh HAOII0aIach B KAXK/IOM U3 JAEBATH pPailOHOB perruoHa.

CornacHo coBpeMeHHBIM HOpMaM [12], pacueT KOHCTPYKLUUI U OCHOBaHUH 3JaHUI
U COOPYXEHHUH, MPOEKTUPYEMBIX JUIsI CTPOUTENLCTBA B CEHCMHMUYECKUX paiioHax, J10JI-
JKeH BBINOJIHATHCS Ha OCHOBHBIE M OCOOBIE COYETAHUS HArPY30K C Y4E€TOM pacueTHOH
ceiicmuueckoit Harpy3ku [1, 13].

[Ipu BBIMOJIHEHUH PAcUYETOB 3/1aHUH C yUETOM CEHCMHUYECKOT0 BO3JICHCTBHS HEOO-
XOAUMO paccMOTPETH ABE pacueTHble cuTyauuu [13]:

1) CelicMmuueckne Harpy3Ku COOTBETCTBYIOT YPOBHIO IIPOEKTHOTO 3€MJICTPSICEHNUS
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L 3 Cmpoumenvnvie KOHCMPYKYUU, 30aHUsL U COOPYIUCEHUS]

(IT3). Lenbro pacuera sABISACTCS MPEAOTBPANICHUEC YACTUYHOHN WIIA TTOJTHOW MTOTEPH IKC-
IUTyaTalOHHBIX CBOWCTB COOPYKEHUEM.

2) CelicMH4YeCcKHe Harpy3KH COOTBETCTBYIOT YPOBHIO KOHTPOJIBHOTO 3eMIeTpsice-
Hus (K3). Llensio pacyera sBisieTcs MpeOTBPaIIeHUE T00aTbHOr0 00pYIIEHUs COOpYy-
JKEHUS WIIN €TO YacTeH.

Jist 31@aHUH TOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH HEOOXOAMMO BBIIOIHSTH
pacyeT Kak Ha MPOEKTHOE, TaK ¥ Ha KOHTPOJIBHOE 3eMJIETPSICCHHUE.

OCHOBHBIMHM METO/IAMH JUISI pacdeTa CeHCMUYeCKOro BO3/I€HCTBHS SBIISIOTCS:

1) JIuHeliHO-CIIeKTpaIBHBII METO] pacueTa — METO]] pacueTa Ha CEHCMOCTOMKOCTS,
B KOTOPOM 3HaYECHUs CEHCMUUECKNX HArpy30K OINPEJIeIISTIOTCS 110 CIIEKTpaM OTBETa B 3a-
BHCHUMOCTH OT 4acToT ¥ (popM cOOCTBEHHBIX KOIEOaHNH KOHCTPYKIIUH.

JlaHHBIH METOJ pacueTa OCHOBAH HA PAa3JIOKEHWU CHCTEMbI AU (PepeHIHATbHBIX
YPaBHEHHH JABMXKEHHUS TI0 COOCTBEHHBIM (hopMam.

[MaBHBIM IPENMYIIECTBOM JIMHEHHO-CIIEKTPAIEHON TEOPUH SBISETCS TO, YTO JIaH-
HBIA METOJI MO3BOJISIET YYECTh OMBIT MPOMIIBIX 3eMIIETPSICEHUI, U YeM OouiblIe uX OblI0
PaccMOTPEHO IPH IIOCTPOCHHUHU CIIEKTPA, TEM MEHbIIE BEPOSITHOCTH TOTO, YTO IIPH HO-
BOM 3€MJICTPSICEHUH Harpy3KH Ha COOPY)KEHHE MPEeBBICAT oxxnuaaeMele. [To mepe moury-
YEHHs] HOBBIX JIaHHBIX, CIIEKTP MOXKET JJONOIHUTEIHEHO YTOUHSTHCS.

2) IIpsiMoit AMHAMUYECKUI METOJI pacdeTa — METO/] YHCISHHOTO HHTETPUPOBAHHS
YpaBHEHHMH ABWIKCHHUS, TIPUMEHSEMBIN /IS aHajdu3a BBIHY)KJICHHBIX KoJIeOaHUH KOH-
CTPYKIMH MPH CEHCMUYECKOM BO3CHCTBUH, 33/[aHHOM aKCeJIeporpaMMaMH 3eMIIETpsI-
CeHull.

[IpsiMble TUHAMUYECKHE pacdeThl 31aHHUI U COOPYKEeHHH HEOOXOJMMO BBITTOIHSTH
C MCHOJIB30BAaHMEM pPacUeTHBIX akceneporpamm. [Ipu pacuerax 0co00 BaKHBIX 00BEK-
TOB Ha CEHCMHUYECKNE BO3/ICHCTBHS CIIeIyeT UCIIOIB30BaTh HA0OP HHCTPYMEHTAIBHBIX
WJIM CUHTE3UPOBAaHHbBIX akcesneporpamm [1].

MeToauka pacyera

CornacHO JeHCTBYIOLIMM HOPMATUBHBIM JIOKymMeHTaM [13], aHanu3 mpoyHOCTH
COOPYXXECHUH NPH CEHCMUYECKOM BO3JCHCTBUN NMPONU3BOIUTCS Ha 0a3e JTMHEHHO-CIIEeK-
TpaJIbHOU TEOPUU CECMOCTOMKOCTH, B COOTBETCTBUU C KOTOPOIl MOKHO OLIEHHUTH CElC-
MHUYECKHE Harpy3Ku M yCHIus B jeMeHTax. OCHOBHBIMH MCXOAHBIMM JAHHBIMH JUIS
pacueTa sIBJISIFOTCS:

— YPOBEHb CEHCMUYECKOT0 BO3/IEHCTBHS A, 3aBUCSIINHA OT OaJUIBHOCTH 3€MIIETPSI-
cenns. HopMaTuBHY10 MHTEHCHUBHOCTh CEHCMHUYECKNX BO3ACHCTBUM B Oaiiax Makpo-
ceiicMUYecKO! IIKaJbl Uil pallOHA CTPOUTENHCTBA IIPUHUMAIOT HAa OCHOBE KOMILIEKTA
kapT OCP-2015 teppuropuu Poccuiickoit denepanuu. B 3aBUcCUMOCTH OT CEHCMUYHO-
CTH paliOHA CTPOUTEIBCTBA, a TAKKE KaTETOPUH TPYHTA, ONpeesieMoit mo tadm. 4.1 [13],
MIPUHUMAETCS pacueTHAask CEHCMUYHOCTD IIIOIIAKY;

— CIIEKTp OTBETa YCKOPEHMH, TO €CTh 3aBUCHMOCTH KOI(P(PHUINEHTOB TUHAMUYHO-
ctu ceiicmoBo3aeiicTBrii B_(k )oT cOOCTBEHHBIX YaCTOT COOPYKCHHUS.

Pacuernas ceficmmdueckas Harpy3ka S ik ompenmensercs cormacHo HopMmawm [13].
[Ipu ee onpeneneHn yYUTHIBAIOT HA3HAYCHUE W OTBETCTBEHHOCTD 3/IaHUS WIN COOPY-
JKEHUS, @ TAKXKE HAJIMYKE JOTIOIHUTEIbHBIX TOBPEXICHUN 00bEKTa.

OnHako I Ha3HAYEHUs pacYeTHON CEHCMUYHOCTH paiioHa CTPOUTENILCTBA 00BEK-
TOB ITOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH JOIIOJHHUTEIBHO CIEAYET IPOBOJUTH CIie-
[MaJIN3MPOBAaHHbIE CEHCMOJIOTHYECKHE U celicMoTekToHnueckue uccienopanus (YUC)
[13]. Bonee Toro, mis TAaHHOTO THIIA 3JAHHWHA TAK)KE HEOOXOTUMO BBHIIIONHATH PAcUeT C
HCIOJIb30BaHHEM T'pa(UKOB 3aBUCHMOCTH YCKOPEHUH KOJIeOaHuil OT BpeMEHH.
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B kadectBe 00BEKTa WCCICIOBAHHUS B CTaThe PACCMATPUBACTCS COOPYXKCHHE B
r. CeBacTormnose, NepeKpbiBAEMOE MPOCTPAHCTBEHHBIMU TPEXTPAHHBIMU apKaMHU MpoJie-
ToM 120 M, 96 M, a Takxke MMOIYKYIIOJIaMH Ha OCHOBaHUM TuaMeTpoM 72 M. J{Jist JaHHOTO
COOPYKCHHUS IPUHUMAIOTCS CICIYIOIINE XapaKTePUCTHKH: KaTeropus TpyHTa IO Ceiic-
MudeckuM cBoiictBam — 11, celicMuaHOCTE paiiona — 9 6amnoB (IIpunokenune A Kapra
OCP-2015-B [3]), pacueTHast CEiCMUYHOCTD IUIOMIAIKH COCTABIISIET 9 0alIoB.

B pamkax mcciegoBaHus CO3/IaHbI IBe MOJICIH, B OHOM M3 KOTOPBIX PacyeT ceiic-
MHYECKOI0 BO3JIEHCTBHSI BBIIOJIHAETCS cOIacHO HOpMaM [ 13] 1o JInHEeHHO-CIeKTpalib-
HOM METOIMKE, B PYTOi — C UCIOIB30BAaHUEM TaKeTa aKkceneporpamMm. Pacuer mpowus-
BOAMTCS B IPOrPaMMHO-BBIYUCINTENLHOM KoMIuiekce SCAD.

3navenue kod(punuentos k pacuery mo CII 14.13330.2018

k k k.

0 1 kg

1,0 0,22 1,0

CHCKTpaJ’ILHHﬁ METOA OICHKH CEeHCMUYECKUX CHJI C MCIIOJIb30BaHHEM HUHCTpPY-
MEHTaJIbHBIX 3aIiceit 3CMHeTpﬂC€HHﬁ 3aKJIIOYACTCAd B CJICAYIOIIEM: Ha OCHOBE CIICKTpa
YCKOpC€HHA, COOTBETCTBYIOLICTO ,HI/IHaMI/I"ICCKOI\/‘I MOACIHN 3JaHUA KakK 06061116HHOI>1 CH-
CTEMBI C OL[HOﬁ CTCIICHBIO CBOGOI[LI, OIMpeACIACTC s MaKCUMAJIbHO BO3MOXHAA AJId ITOH
MOACTIN cericMHuYecKas Harpyska npu KOJeOaHUHM €€ OCHOBAHUS I10 3aKOHY aKceJiepo-
rpaMMBbl, HpHHHTOfI IIpU MMOCTPOCHUU CIICKTPa OTKJIMKA.

HOCKOJ’II)Ky cericMHUUYecKue JABWXXCHHA TPYHTa SABIAKOTCA IMPOCTPAHCTBCHHBIMU,
3aKOHBI UX KOJIeOaHUM 3a4al0TCd TPEMS KOMIIOHCHTAaMU: ABYMsI OpPTOTOHAJIbHBIMHU TI'O-
PU30OHTAJIBHBIMHU (ceBep—Ior, BOCTOK-BaHaH) n 0,HHOI>'I BepTHKaJ’IbHOﬁ. HpI/I pac4deTe uc-
IMOJIb30BaHbl aKCCJICPOrpaMMbl, MOJYUCHHBIC Had OCHOBC MHCTPYMCHTAJbHBIX 3aImcen
3€MH€TpHC€HHﬁ, 3apeTUCTPUPOBAHHBIX B HeHOCpCI[CTBeHHOﬁ OJIM30CTH K CTPOUTECIJIb-
HOM IIomagxe 00beKTa.
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B kadecTBe MCXOIHBIX JaHHBIX Ul pacdeTa B paboTe MPUMEHSIOTCS TaOIHIIbI 3a-
MUCeH yCKOPEHUsI, CKOPOCTH M CMEILEHHS B 3aBUCUMOCTH OT BPEMEHH, OLM(POBAHHBIE
¢ warom 0,005 ¢, nyst Kpacnonapckoro kpasi. Ha puc. 2 npuBeeHa TpeXKOMIIOHEHTHAs
akcesieporpamma o X, Y u Z.

JlaHHBIE 3eMIIETPSICCHHS 3arpy>KeHbI B Iporpammy «PenakTop akceiaeporpamm» u
B pesynbrare 00pabOTKM HMCHONB30BAHBI MIPH 3aJaHUH CEHCMHUYECKOTO 3arpyXKEHUs B
pacueTHOM MoJenu.

AHaJM3 pe3yJIbTaTOB pacuyeTra

[Tpoananu3upoBaB akcejIeporpaMmy MO HalpaBlICHHIO X, MOXKHO CJeNIaTh BBIBOJ
o ToM, uTo kapra B OCP-2015 naeT 3aHM:KEHHOE 3HAUEHUE YCKOPEHUS B yPOBHE OC-
HOBaHMs. MakcHMMalbHOE YCKOpPEHHE B MOMEHT BpeMeHH 3,3 ¢ jocruraer 4,98 m/c?,
YTO MPEBHIIIACT HOPMATHBHOE 3HAYCHHE, KOTOpOe contacHo HopmaM [13], cocrasmuser
4 M/c? piisl CEHCMUYHOCTH TUIOIIAIKY 9 0aslIoB.

B cratpe [14] yxxe ObuT0 BBIIBICHO HecooTBeTcTBHE KapT A OCP-2015 maHHBIM,
MTOJIyYEHHBIM C aKCeJIeporpaMM peasbHBIX 3eMiieTpscenuil. /lannas pabora moxasbiBa-
€T, YTO, HECMOTPSI Ha COOTBETCTBHE 3HAUYCHUH MHTEHCHUBHOCTH 3€MJICTPSACEHHUN KapTam
B OCP-2015, opueHTHUpOBaThCs HA 3HAYEHUs] YCKOPEHUH B YPOBHE OCHOBAaHUI, IMOIIY-
YEHHBIX C 9THX KapT, HABEPHSKA HEIb34.

[To pesynbraram, MpeaCTaBICHHBIM B Ta0J. 1 I[B. BKIEHKH, MOKHO CeNIaTh BBIBOJ
0 TOM, YTO IIPH pacyeTe CEeHCMHUYECKOTO BO3/ICHCTBHS MO HOPMAaM pe3yJIbTaThl UMEIOT
Gosiee HEOMArONMPUATHBIN XapakTep, YeM IPH HCHOIb30BAHMH MHCTPYMEHTAIBHBIX aK-
cesteporpamMm. OziHaKo npu nepBoi quddepeHnnpoBaHHOM GpopMe COOCTBEHHBIX KOJIe-
OaHuNi IepeMeIIeHus Py pacyeTe o 3aiCcsIM YCKOPEHHUH Ha MOPSI0K BBILIC.

B cBs131 ¢ 5THUM U151 HCCIIEI0BaHMS TaK)Ke ObLI TOCTPOEH CHEKTP OTBETA YCKOPEHHH
Ha OCHOBE aKCeJIEPOrpaMMBbI 10 HAIPABJICHUIO X IIPU 3HAYEHUH IapaMeTpa 3aTyXaHHs
(8 momsx ot kputHueckoro) ¢ = 0,01. CpaBHEHHE MOTYYEHHOrO rpaduKa ¢ HOPMATHB-
HBIM, BBIYMCIICHHBIM ITyT€M YMHO)KEHHsI 3HaYeHUH Ko3(duienTa AMHaAMHUIHOCTH Ha
BeJIMUMHY ycKopeHus 4 m/c? [15], mokaszaHo Ha puc. 3.

[omy4yeHHBIE pE3yNbTaThl JEMOHCTPUPYIOT, YTO BBIOPAHHBIE aKCEIEPOTPAMMBI
HMMEIOT CXOXKHMH XapaKkTep ¢ HOPMAaTHBHBIM CIIEKTPOM OTBETA yCKOPCHHH.

ITo rpaduky MOXHO 3aMETHTh, YTO NpH Mepuonax koiebammd T, = 1,781 c,
T,= 1,633 c, T,= 1,532 c, KOTOpBIE, B CBOIO OYEPEH, COOTBETCTBYIOT 1, 2 m 3 mud-
(epenpoBanHOl (hopMe COOCTBEHHBIX KOJIeOaHMH, HOPMATHBHbBIC 3HAYCHUS CIICKTPa
OTBETa YCKOPEHHUH MPEBHIIIAIOT 00paboTaHHbIC JAHHBIE aKCEIepOrpaMM.

CIeKTp OTBETa YCKOPEHHH

a, M/c?

1,0 15 20 25 3,0

T c

Cl'IeKTp OTBETA M0 aKceJeporpaMmme

----- HopMaTHBHBIN CIIEKTP OTBETa JJF IPYHTOB 1 U 2 KATETOPUH

Puc. 3. CpaBHeHNE TOTYIEHHOTO CIEKTPA OTBETA YCKOPEHHH C HOPMAaTHBHBIM

Taxxke IMPOU3BEACH aHAJIN3 CYMMAapHbIX HepeMeH.ICHI/Iﬁ OT COYeTaHHI HOpMATUB-
HBIX 3HAYCHHI Harpysok, COBMECTHO C KOTOPbIMH B KOM6I/IHaHI/IIO BXOIUT cericmuye-
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cKkoe BozJeiicTBre. Pe3ynbraTsl MOATBEPIKIAIOT, YTO CeHCMHUYECKasi Harpy3Ka ¢ HCIOJb-
30BaHMEM TPEXKOMITOHEHTHOI aKceJIeporpaMMbl HMeeT MEHbIlee BO3eiicTBIE Ha pac-
YETHYIO MOJIEIIb | SIBJIsIETCsl OoJiee OJIarONPHUSTHBIM CIIydaeM MPH ITPOSKTHPOBAHUH.

CornacHo cBopy npasui [13], B ToM cilydae, KOrja JBa pacuera He COIIACyIOTCs
MEXIy co00M, NpUHIMaeM HauMeHee BHITOAHBIH. Ha ocHOBaHMM MccienoBaHMS Hau-
XY/IIUM BapHAHTOM SIBJISICTCSI HATPY3Ka, 3aJaHHas C y4eToM TpeOOBaHUI HOPM.

TakuM 00pa3om, MOXKET OBITh C/IEIaH BBIBOJ, YTO IPH MPOESKTUPOBAHUN YHUKAIIb-
HBIX 3/1aHUH M COOPY>KCHUH MOBBIIIEHHON CTENICHH OTBETCTBEHHOCTH HEOOXOANMO BbI-
MOJHATH KaK pacyeT ¢ y4eToM TpeOOBaHMH HOPM, TaK M C HCIOJIb30BAHUEM ITAKeTa aK-
ceyleporpamMM, U B pe3ysbTare aHajiu3a IPUHUMATh HAMMEHEE BBITO/IHBIN.

Juist mosryueHnst KOPPEKTHBIX Pe3yJIbTaToB IPH ITPOSKTUPOBAHUY 3[JaHUH C HCITOIb-
30BaHMEM 3aIHCH 3eMJICTPSCEHUI 0OTHON aKceleporpaMMbl HetocTatouHo. Heobxommumo
HCIIOJIB30BaTh aHCAMOJIb aKceJIeporpaMM-aHaJIoroB, CXOKUX MEXAy COOOH 1Mo MHKe-
HEPHO-TE€OJIOTHYECKIM YCIOBUSIM B MECTE PETUCTpALMH, NapaMeTpaM odara 3emJe-
TPSICEHNSI M PACCTOSHUSAM OT HEro JI0 MPOEKTHPYEeMOro oobekTa. JlaHHbIe MOXKHO Kak
OCpEIHUTb, TaK ¥ MPOU3BECTH PACUETHI M0 KaXKJOH 3aliCH, a 3aTeM IPOAHAIN3NPOBATh
TIOJTYYECHHBIE PE3yJIbTaThI.

Hannas paboma ewvinoanena npu noodepoicke Hayuno-obpazosamenvnozo yen-
mpa Huoicecopoockoui obnacmu «Texnonnamgpopma 2035» 6 pamxax coerauwienus
Ne 16-11-2021/55.
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The calculation of the long-span coverage is carried out by two methods. linear-spectral and
direct dynamic. A comparative analysis of the results of the calculations obtained by two different
methods is carried out. It is shown that the most unfavorable results are obtained when loading is
assigned according to the norms, however, if there is a package of analogous accelerograms that
are similar in parameters, it is necessary to perform both calculations and take the less favorable one.
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Beinonnen cpasnumenvHulili aHanu3s uMerouuxcs Memooux onpeoeieHus CKopocmu pacmeo-
PeHUsl CYTbDAmHBIX NOPOO 8 TAOOPAMOPHBIX YCI0GUAX U COCLAHBL BbIBOODL.

Jannas cmamos a6n1emcs npooondiceHuem uccaed08anull agnmopos o OAHHOU memamuxe,
npusedennvix 6 cmamoe IIpugonsicckoeo nayunoeo srcyprana Ne 2 3a 2022 2., 8 komopotu paccmo-
mpeH npakmu4ecKuil onvlm onpeoenenus CKOpoCcmu pacmeopeHus KapCmyouwuxcs nopoo.

B coorBerctBun ¢ TpedoBanusamu CII [1-4] npu npoBeneHHH HHXEHEPHO-TE0JI0-
THYECKUX U3BICKAaHUH Ha 3aKapCTOBAHHBIX TEPPUTOPHAX HEOOXOIUMO BBITIOIHATH KOJIH-
YECTBEHHYIO OLEHKY CKOPOCTU PACTBOPEHMS KapCTYIOIUXCS MOPOJI, KOTOpasi BIOCIE-
CTBUHU HCIIONIB3YETCS JUIsl ONPEAETIEHUs] pa3MepoB KapCTOBOM MOJIOCTH K OKOHYAHUIO
pacyeTHOTO CpoKa CIryKObI 371aHUs WK coopykeHwust [4]. Mcxons n3 pasMepoB MOJI0CTH,
AQHATUTHYECKUMH W/WIIM YUCICHHBIMA METOAAaMU OCYIIECTBISIETCS TPOTHO3MPOBAHHE
pa3MepoB KapcTOBBIX jAedopmMannii B OCHOBAaHUH COOPYKEHHS, a MPH HEOOXOIUMOCTH
Ha JHEBHON MOBEPXHOCTH.

B neiictByromux rocymapcrsenHsix cranfaprax ('OCT) m HOPMaTHBHBIX JOKY-
MeHTax (CII) oTcyTCTBYIOT METOANKN OMpPEAETICHNs] CKOPOCTH PACTBOPEHUS KapCTyro-
LIUXCS TOPOJ, YTO CO3/1a€T Pa3InYHbIE TPYAHOCTU IIPH €€ OLIEHKE.

[lepen Tem Kak NPUCTYMUTH K aHAJIN3Y UMEIOIUXCA METOANK, OTMETHM OJUH BakK-
Hbl MOMeHT. B 1949 1. Hukonait BacunbseBruy PonnoHoB npemioxkul Bompoc 0 CKOpo-
CTH Pa3BUTHS KapcTa (PacTBOPEHHUS! KapCTYIOUIMXCS TOPOJ) PaslelsiTh Ha JBE 4acTh
(3amaun) [5], a UMEHHO pacTBOPEHHE pacCMaTpUBaTh KaK 4acTh OOIIEro mpouecca Je-
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HyZaIlMM ¥ KaK CKOPOCTh POCTa OTAENBHBIX KapcTOBBIX mojocreil. Mexons u3 pemra-
eMOH 3a/1auy, JOJDKHO OCYIIECTBISITHCS IJIaHWPOBaHME, NTPOBEICHUE M KaMepasbHas
00paboTKa SKCHEPUMEHTAIBHBIX HCCIEAOBaHUNA. B nMH)XeHepHOM KapcToBeneHHH (He
3aTparuBas HEKOTOPBIE CIIEU(PUUSCKUE BUIBI CTPOUTEILCTBA, HAIPUMED, THAPOTEXHH-
4ecKoe) HauOOBIINI HHTEpPEC IMPEACTaBIsIeT BTOpas 3aaa4a [2, 4, 6].

Haumnas ¢ 40-X IT. mponuIoro Beka M 10 HACTOSIIEe BPEMsl, CKOPOCTb pacTBOpe-
HUSI KapCTYIOIUXCS TTOPOJ] B MOJABIISIONIEM OOJBIINHCTBE CIIydaeB ONpEAessieTcs 1o
pe3yabTaraM BblIlleTadynuBaHus UX npusM [7-9]. Takxke oHA MOXKET OLIEHUBATHCS IO pe-
3yIbpTaTaM paciuupenus orsepcTuii B nopogax [10]. CyTb skciepuMeHTaNbHBIX UCIIBITA-
HUH 3aKiII04aeTcsi B 00TeKaHUH (C 3a/JaHHOIM CKOPOCTHIO) pacTBOPUTENEM (C MPUHATON
MHUHEpaJIn3anyeil) mpu3M MOpoa WIN B NMPOXOXKJICHUH PACTBOPHUTEINS Yepe3 OTBEPCTHE
B Iopojax. Takue HCIBITaHUs, 10 MHEHHIO aBTOPOB CTAThH, ITO3BOJISIIOT BBIITOJIHHUTH
00I1yI0 KOJMYECTBCHHYIO OIIEHKY CKOPOCTH PacTBOPEHHs KapCTYIOLIMXCS MOPOJ, T. €.
OHH B OCHOBHOM HAIIPaBJICHBI Ha PEIICHUE NIEPBOH 3aJa4H.

B mepByro ouepenb C LENbI0 pPELICHHs BTOPOH 3aja4yd (ONpPEAeNCHHS CKOPOCTH
pocTa OTAEIbHBIX KAapCTOBBIX IOJIOCTEH M TPEIINH), IPUMEHHUTENIBHO Ui cyibdar-
HBIX TOPOJ, ABISIOMUXCS MU(Qy3NOHHO pacTBOPUMBIMH, KaHJ. TEXH. HaykK, Hpod.
B. B. TonmmaueBsiM B 1965 1. pa3paborana metonuka [5], kotopast B 1984 1. Obliia BKIIFO-
yeHa B Pexomengauuu ITHUHUUC [6]. [T1aBHOE €€ oTiMyune OT BbIILIEyKa3aHHBIX METO-
JIIK 3aKJI0YaeTcs B TOM, YTO IUIAHMPOBAHUE, IIPOBEIECHNE U KaMepasbHas 00paboTka
Pe3yJIbTaTOB AKCIIEPUMEHTAIBHBIX UCIIBITAHNN OCYLIECTBISIIOTCS C YyUYE€TOM KPUTEPHEB
nogo6us. [Iponer kapcToBOH MOJIOCTH, OLIEHEHHBIH B X0/1€ U3bICKaHUH, B MOJIEITN O0BIY-
HO IIPUHUMAETCS PAaBHBIM OT 1 10 7 MM, BCJIECTBUE YETO 3HAUYNTEIFHO yBEIHUNBACTCS
CKOPOCTh JIBUKEHUS pacTBopuTelis (0ojiee yeM Ha HECKOJIBKO ITOPSIKOB) M COKpAIIaeT-
csl BpeMsl IIpoBezieHns onbIToB. [Tocie ux 3aBepIuieHus BBIIOIHACTCS MEPEXo]] OT MO-
JICJIBHBIX NTAPAMETPOB K HATYPHBIM.

Tenepp nepeisieM K CpaBHUTEILHOMY aHAJIHM3Y METOIUK ONPENCIICHHsI CKOPOCTH
pacTBOpPEHMsI KAPCTYIOIUXCS TOPO/I.

OOBEKT nccileIoBaHNH — TUIOIA/IKA PA3MEIIEHUS OYNCTHBIX COOPYKEHUI KaHaAIH-
3anuu T. Ap3amaca Hmkeropozckoii o0OnacTy, HaxoZsmasicst ceBepHee p. 1. Beiesnnoe.
ITo pesynpraTam crenMaIbHBIX MHKCHEPHO-TECOJIOTHIECKUX M3BICKAaHUH OHA ObuIa OT-
Hecena k III kareropuu kapcToBoii ornacHocTH [1] U K onacHON Kareropuu B KapcCTOBO-
cydoszrnonHoM oTHOMIEHUH [2].

Kak ormeuanocs B cratbe [10], CKOPOCTh pacTBOPEHUS KapCTYIOLIUXCS TOPOA 3a-
BHCHT OT YETHIPEX OCHOBHBIX (PaKTOPOB: 1) XMMHUYECKOT0 COCTaBa MOPOJ, 2) COCTOSIHUS
opoz, 3) XMMHUYECKOr0 COCTaBa MOA3EMHBIX BOJI, 4) CKOPOCTH JIBHIKEHUS MOA3EMHBIX
BoJ. [ToaToMy Ipu npoBeIeHNN Ha 00BEKTE MHKEHEPHO-TEOIOTHIECKIX U3bICKAaHUN U3
ITyOOKOH CKBa)KMHBI, IPEHA3HAYCHHON JUIS OIIEHKH KapCTOBOM ONACHOCTH, CHadasa
ObUT 0TOOpaH KepH CyJab(paTHBIX MOPOA. 3aTeM B HEH BBIIOIHEHBI IOJICBBIE OIBITHO-
¢mipTpanoHHble padoTh! (OAMHOYHAS OTKa4yKa), IOCIIE 3aBEPLICHNST KOTOPBIX IPOU3-
Be/IeH 3a00p MOA3EMHBIX BOJ, IPUYPOUCHHBIX K KAPCTYIOIIUMCSI ITOPOIAM.

JlaGoparopHble HCHBITAaHUS B KOJIWYECTBE 8 OIBITOB IPOBOAMINCH Ha IKCIEPH-
MEHTAJILHOH YCTaHOBKE, M3TOTOBJICHHOW aBTOPAaMH HACTOSIIEH CTaThH 1 MOKAa3aHHOU B
ux npeapaymniei padote [10]. IlepBas MeToauka usnoxena B myomukamnmu [ 10], Bropas
Meronuka — B Pexomennarnusax [THUWHNC [6]. ITo kaxa0#t u3 HEX OBLIO BBIIOJHEHO 4
OTIBITA.

HcnsiTyemble 00pa3ubl Cyab(haTHBIX MOPOA MOATOTABIMBAINCH U3 KEPHA CKBAXKH-
HBI (pucyHOK). [Ipu 3TOM U3 omHOrO MOHOIHTA BHICOTOM 20-30 CM H3TOTaBIUBAIHCH
2 IpaKTUYECKH OJIMHAKOBBIX 00pa3ua. [IepBblil HCTIBITHIBAJICS B TPEIIMHHO-KapCTOBON
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(BBICOKOMUHEPATTN30BaHHON ) BOZIE, BTOPOI — B BOAOMPOBOIHOM (TIpecHoit). Takoi moa-
X0/l K TUIAHMPOBAHUIO HKCIIEPUMEHTOB ITO3BOJIIII 00jIee 0OBEKTHBHO BBIITOJIHHUTH CPaB-
HUTEIBHBII aHAIN3 MOTYYaeMbIX pe3ynbTaroB. CKOPOCTh IBMKEHUS MTOJI3EMHBIX BOJI H,
CJIEZIOBATEIbHO, PACTBOPUTENS cocTaBmia 15,5 M/cyT.

[Tpu npoxoake Ha 00BEKTEe NIIyOOKMX CKBAXKHH ITOJIOCTEH B KapCTYIOMIUXCS ITOPO-
Jax He ObII0 BCKPBITO. [I03TOMY IpOJIET OIOCTH, HCIIOIB3YEMBI BO BTOPOIl METOUKE,
npuHAT paBHbM 1,5 M [4]. Micxons u3 sToro, uncio Peiinonbaca R, cocraBuio 266,4.

JlaGoparopHble SKCHEpUMEHTANIbHBIE HCCIIEIOBAHUS 3aKJIIOYAINCh B OOBEMHOM
PacTBOPEHUH CTEHOK OTBEPCTHUS B UCTIBITYEMBIX 00pa3iiax B 3aKpBITOI CUCTEME ITPH T10-
CTOSTHHOM peXUMe (DMIIBTPALMH 1 JIAMHHAPHOM JIBYDKCHHH PACTBOPHUTEIIS.

B mpornecce mpoBeneHusI SKCIEPUMEHTOB KOHTPOJIMPOBAJICS PACXOJ PacTBOPUTE-
JIs1, TIPOLIE/IIIETO Yepe3 KaK/Ibli UCTIBITYeMbIi oOpa3zer. KpoMe Toro, Ha cTaHIapTHBINA
XUMHAYECKHH aHAJIN3 OTOMPAIUCH MTPOOBI PACTBOPUTENS TIepe]] U MOCIe MPOXOXKICHHS
00pa3moB. Pe3ynbrarsl ccnepoBaHuil MpuBeACHEI B Ta0MI. 1.

Hcxons m3 pe3yapraroB XHMHYECKHX aHAIHU30B pacTBOpUTens (cM. Tabn. 1), or-
METHM J[Ba OCHOBHBIX MOMEHTa!

1. ITocne nmpoTekaHust pacTBOPUTENS Yepe3 UCIBITYEMble 00pa3bl B paCTBOPHUTEIIE,
KaK TpaBWJIO, CHJIBHO yBEIMUYMBaeTcs cojepxkanne mona Na+K, a Taxke Bo3pacraer
SO,. llpeamonaraercs, 9To yKa3aHHbIE HOHBI, B3aUMOJIEHCTBYS MEK Y COO0H, 00pasyror
cynbarel Hatpust (Na,SO,) u/mwm xamus (K, SO,), sBnsiommecs JerkopacTBOPUMBIMH
cosiMu. [ToaToMy nuaMerp oTBepcTHil B 00pa3nax Mmocie OKOHYAHHS SKCIIEPHMEHTOB
B IIEPBYIO O4Yepe/lb ONPEASISIICS MPSIMBIMU U3MEPEHHUSIMI IITAHTCHIIUPKYJIEM, a TaKXKe
JUISL KOHTPOJISL — Pac4eTOM uepe3 00beM BOJIbI, 3aIIOIHSIONIEH oTBepeTHsl. PacueTom ve-
pe3 TOTepI0 MACChl CyXHX 00pa3IoB MOTYT OILICHUBATHCS pa3Mephbl OCJIA0JICHHBIX 30H,
MIPUJIETAIOMINX K OTBEPCTHUAM (IIOJIOCTSIM).

Puc. 1. O6ummit Bux kepHa (CieBa) M HCIBITYeMOTo oOpasma (CIpaBa) THICOBOH IOPOIBI:
a —Ne52;6—-Ne6.2
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Tabmuma 1
Pe3yJ'l]>TaTl)l CTAHAAPTHBIX XUMHYECKUX AaHAJTU30B PaCTBOPUTEIA
Ho- Mecrto oTbopa AHHOHBI, MI/1T Karuounsl, mr/n Mumne-
yep npoGer HCO, | ClI | SO, | NO, | Ca | Mg | Natk | P¥
po- pacTBopuTEIIS nu3a-
OBl s
M,
/1

Pacmm)pumeﬂb — mpeuwjuHHO-Kapcmoeas (BblCOKOMMHepaJlMJt‘OKaHH(l}l) 600a

190 | 1. Ilepen nmpoxoxaenu- | 356,97 | 79,76 990 12,71 | 448,90 | 77,76 1,38 1,969
eM 00pasLoB

2. ITocne npoxoxaeHus
obpasna Ne 6.1 I'umnc

JIOJIOMUTU3UPOBaHHBIH
196 | 09.11.2021 r. 14:30 292,90 | 99,26 980 | 15,92 | 452,90 | 34,02 | 65,32 | 1,943
197 | 09.11.2021 r. 23:30 289,95 | 92,17 | 1640 | 13,52 | 444,89 | 36,45 | 378,12 | 2,898
198 | 10.11.2021 r. 11:30 332,56 | 79,76 | 1340 | 13,68 | 456,91 | 24,30 | 250,24 | 2,502

3. ITocie npoxoxaeHus
obpasua Ne 7.1 — I'nmic

JIOJIOMUTU3UPOBAHHBIH
202 | 09.11.2021 r. 14:30 347,80 | 81,54 | 1300 | 14,15 | 438,88 | 40,10 | 231,38 | 2,457
203 | 09.11.2021 r. 23:30 350,87 | 80,65 | 1360 | 13,26 | 460,92 | 36,45 | 241,04 | 2,547
204 | 10.11.2021 r. 11:30 355,90 | 81,54 | 1100 | 13,92 | 442,88 | 44,96 | 122,13 | 2,166

Pacmeopumens — 600onpoeoonas (npecnas) 600a

4. Ilepen mpoOX0OXKICHU-

189
eM 00pasLoB

79,33 | 14,18 64 3,15 | 40,08 | 10,21 | 4,83 0,216

*5 INoce IpOXOXKIACHUS
210 | o6pasua Ne 4.2 — I'nnc 109,84 | 12,41 530 2,29 | 220,44 | 20,90 | 10,58 | 1,006
JOJIOMUTU3UPOBaHHBIH

*6. Ilocne mpoxoxe-
Hus obpasua

Ne 5.2 — I'nnic jonomu-
TH3UPOBAHHBINH

211 97,63 | 15,95 787 2,06 | 234,87 | 69,01 | 23,46 | 1,231

7. INocne npoxoxAeHUs
obpasma Ne 6.2 — I'uric

JIOJIOMUTU3UPOBAHHBIN
199 | 09.11.2021 r. 14:30 67,12 | 14,18 76 2,75 | 41,08 | 12,15 | 0,92 0,215
200 | 09.11.2021 r. 23:30 67,12 | 13,29 86 2,98 | 37,68 7,29 18,40 | 0,233
201 | 10.11.2021 r. 11:30 70,17 | 13,29 86 2,98 | 35,27 8,99 19,09 | 0,236

8.ITocie npoxox1eHust
obpasma Ne 7.2 — I'uric

JIOJIOMUTU3UPOBAHHBIN
205 | 09.11.2021 r. 14:30 19,33 | 11,52 128 3,13 | 53,71 6,32 2,99 0,226
206 | 09.11.2021 r. 23:30 70,17 | 13,29 112 0,02 | 57,72 7,29 8,97 0,226
207 |10.11.2021 r. 11:30 64,07 | 12,41 136 3,27 | 40,88 9,48 | 32,89 | 0,300

[Mpnmeuanne. 3HakOM™ OTMEUeHBI IPOOBI, OTOOpPaHHBIE B XO/€ MPOBECHNUS HCIBITAaHUH 110 Tep-
Boii Metoamke [10], Bce ocTanbHbIe TPOOEI — 1O BTOPOH MeToauke [6].

2. XUMUYeCKUH COCTaB pacTBOpUTEIIA, TPOXOAAMICTO YCPE3 UCIBITYEMBIC O6pa3-
bl, C TCHCHUEM BPCMECHU U3MCHSCTCA, MHOT/Ia BECbMa CYIICCTBCHHO. 9T0 06YCJ'IOBJ'ICHO
BO3pacCTarolIMM HACBIIIIEHUEM TOPOAd B 30HE OTBepCTI/Iﬁ BOﬂOﬁ 1 UBMCHCHHUCM XHMHUYC-
CKOI'0 COCTaBa 1mmopoJa B Xo4€ IMpOBCACHU OIBITOB.

Pe3yJ'ILTaTLI IKCIICPUMCHTAJIBbHBIX HCIIBITAaHHUH 110 OMPEACIICHUIO CKOPOCTHU PACTBO-
PEHU TUTICOBBIX TOPOA (pOCTa MpoJjieTa KapCTOBLIX HOHOCTeﬁ, T. €. UX paCIIMPECHUA B
JABYX B3aMMHO ITPOTUBOIIOJIOKHBIX HaHpaBJ’IeHI/IHX) CBCJICHEI B Tabm. 2.
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Tab6muma 2
Pe3yabTaThl 3KCEPUMEHTAILHBIX HCILITAHUIA 10 ONPe/IeJIEHHI0 CKOPOCTH
PACTBOPEHHUSI TUIICOBBIX MOPOJT

Ho- Kparkoe onucanue Munepa- | IIpoekr- | Bpems | [duamerp | CkopocTh
Mmep HCIIBITYeMOro oOpasna JIU3ALUs HBII mpoBe- OTBep- pacTBo-
00- pacTBo- pacxon JIeHUs | CTHS 10 penust
pas- puTeNs, | pacTBO- | HCIbI- / mocie nopoj,
na r/n putens, | TaHWH, | HCHbITa- cm/ron
n/cyT cyT HUH, MM

Ilepsas memoouka

4.1 l'unc Menko-, cpeiHe3epHUCTBII
MAaCCHBHBIN C «TCHEBBIM» JKEIIBAKO- 0.53 6.85/8.0 3,0
BBIM CTPOCHHEM M 000COOICHUAMU
MEITUTOMOP(HOTO TOJIOMHTA
1,969
*5.1 I'urnc Menko-, cpeIHe3epHUCTHIN ¢
i -cTI0- 14,0
MAaCCHUBHOH J10 TUH30BHIHO-CJIO 6,55/
. - 0,50 1,56
HCTON TEKCTYPOU 1 001I0MKaMu 7,15
METUTOMOP(HOTO TOJIOMHTA
4.2 Wnentuuno 4.1 0216 0,53 6,9/82 3,39
*5.2 Unentiuro 5.1 ’ 0,50 6,5/755 | 2,74
Bmopasa memoouka
6.1 I'urnic Menko-, cpeHe3epHUCTHIH
MAaCCHBHBII C TCHEBBIM» JKEIBAKO- 114,13 6.25/6.7 0,11
BBIM CTPOCHHEM U 000COOICHUAMH
MEJUTOMOP(HOTO JOTOMHUTA 1,969
7.1 | T'ric mMenko-, CpeIHE3EPHUCTBIH J10- 1,25
JIOMUTH3UPOBAHHBIN (C BKIFOYCHUS- 118,69 6,5/7,0 0,13
MH [eJTUTOMOP(HOTO JT0JIOMHTA)
6.2 WUnpentuuno 6.1 0216 125,08 6,85/7,8 0,25
7.2 Wnentuuno 7.1 ’ 115,04 6,3/17,25 0,23

*[locne 3aBepIICHUs MCIBITAHUI B HIDKHEH dacTH oOpasua 5.1 B oTBepcTUM OOHApYKEHBI OT-
JIeIbHBIC BKIIIOYEHHS JOJIOMHTA, a B HI)KHEH 4acTu oOpasiua 5.2 — TOYeUHbIe BKJIIOYECHHS 10TIOMH-
Ta, KOTOPbIE PABHOMEPHO PACIIPEENICHBI [0 IEPUMETPY OTBEPCTHSL.

AHanM3Upys MOTyYeHHBIE PE3YIbTaThl SKCIIEPUMEHTAIBHBIX UCTIBITAHNH (CM. TalIl. 2),
TIPECTABISIETCS] BO3MOYKHBIM C/IENAaTh CIIETYIONINE TPAKTHUECKIE BBIBOIBI:

1. CxkopocTh pacTBOPEHUsI THIICOBBIX TOPOJ 3aBUCHT OT HAJIWYHS B HUX BKIIOUE-
Huii. Hampumep, Hamnane kapOOHATHRIX BKIIIOUYEHUH IMPUBEIO K YMEHBIIICHHIO CKOPO-
CTH paCTBOPEHUS THIICOB 1O TepBoi MeToamke B 1,2—1,9 pasa.

2. Ha ckopoCTh pacTBOPEHHS THIICOBBIX ITOPOJ OKa3bIBAaeT BIMSIHUE MUHEPAIN3a-
st pactBoputens. [IpudaeM 3To BInsSHUE yBETHMYUBACTCS MPH BO3PACTAHUN CKOPOCTH
JBIDKEHHS pacTBOpHUTENS. Tak, IpH HU3KOH CKOPOCTH ABMKEHHUS paCTBOPUTENS (IIepBas
METO/IMKA) YMEHBIICHHE eT0 MUHepatn3annu B 9,1 paza mpuBeso K yBEINIEHUIO CKO-
pOCTH pacTBOPEHUS THUIICOB BCETO JIMIIb B 1,13 pasa, Torna Kak mpu BEICOKOH CKOPOCTH
JIBVDKEHHS (BTOpast METOMKA) — K BO3PACTAHHIO CKOPOCTH PACTBOPEHUS YKE B HECKOJIBKO Pa3.

3. Pe3ynprarhl 3KCHEpHMEHTAIbHBIX HCHBITAHWHA THUIICOB, BBIIOTHEHHBIX IIO
MIepBOH METOANKE B BBICOKOMHHEPAITN30BAaHHOM PACTBOPHTENE (CKOPOCTh PACTBOPEHUS —
1,56-3,0 cm/rox, cpennsist — 2,28 cm/ron), B cpeaHeM B 1,25 paza MpeBBIMIAIOT pe3ylib-
TaTHI MECTH paHee MPOBEACHHBIX OMBITOB (CKOPOCTH pacTBopenus — 0,61-2,95 cm/rox,
cpemusis — 1,84 cm/ron) [10], 9To rmaBHEIM 00pa30oM 00YCIOBICHO Pa3TUIHSIMH B XHMU-
YECKOM COCTaBE M MMPOYHOCTH HOPOJI.

4. OOCTOATENBHBIX paboT, COASPIKAIINX IMOTHOIICHHBIC MCXOMHBIC NaHHBIE U pe-
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3yJABTAThl KCIIEPUMEHTAIBHBIX HCCIEAOBAaHUN 110 BTOPOH METOAMKE, HMPAKTHYECKU
HeT. ENMHCTBEHHBIA TAaKOM HKCIIEPUMEHT, HaWJIEHHbI aBTOpAMM CTAaTbH, U3JI0KEH B
Pexomennanusax [THUHUUNC [6], cormacHO KOTOPOMY IPOJIET KAPCTOBOM MOIOCTU IPUHST
paBHBIM 0,9 M, CKOPOCTH JIBHKECHHSA MTOI3eMHBIX Box — 11,23 M/cyT (umcno PeiiHombaca
R, = 87), Bun pacteopuTens — Bogonpooanas Boaa. Ilo pesynpraram gecaTn ombITOB
CKOpOCTh pacmupenus noxoct p cocrasmia 0,088 cm/roa. CpaBHUBas TaHHOE 3HAUe-
HHUE C pe3ylbTaTaMi TEKYIIHX OIBITOB, BUIHO, YTO CKOPOCTh PACTBOPEHMS THIICOB B
IIPECHOM PACTBOpHTEIIE MoTydeHa Oonpiie B 2,6—2,8 pasa, a B BHICOKOMHHEPAIH30BaH-
HoMm — B 1,3—1,5 paza.

5. 3HaueHHs CKOPOCTH PACTBOPEHHsSI TMIICOBBIX ITOPOJ, ONpEJesIEHHBIE 110 00enM
METOJIMKaM, CHIBHO PAa3IMYAIOTCs MeXay coboii (6onee yeM Ha nopsiiok). Ha nannom
MOMEHTE OCTaHOBHMMCSI TIOIPOOHEE.

[To MHEHHUIO aBTOPOB CTAThbH, PE3YJIBTAThl IKCIEPUMEHTOB 10 BTOPOH METOANKE B
OOJBIIMHCTBE cITydaeB (HO JAJIEKO HE BO BCEX) ONMKE K €CTECTBEHHBIM (TIPHUPOIHBIM)
YCIIOBHSIM, TAK KaK COIVIACHO PE3YJIbTaTaM Mo IepBOi METOIMKE (CpPETHISI CKOPOCTH pac-
TBOpEeHUs — 2,28 cM/TOx), HalprMep, 3 THICAYEIETHE KAPCTOBBIE IOJIOCTH CTAHOBHIINCH
OBl KPUTHYECKUMH (pacIIMPEHHE MTOJIOCTEH B CPeHEM COCTABISIO Obl 22,8 M) U 1pH-
BOJMJIM B OCHOBHOM K ITOBCEMECTHOMY BO3HMKHOBEHHUIO KapCTOBBIX NeopMaiuii Ha
JTHEBHOH MOBEPXHOCTU M B OCHOBAaHMH COOPY)KEHHH (1ake Ha ciabo 3aKapCTOBAHHBIX
TEPPUTOPUSIX), YETO B JHCTBUTEIHHOCTH (Ha pumepe . J[3epxxnncka Hikeroponckoi
obnactn) He HaOmromaercs [11].

3aBbIIICHUE CKOPOCTEH pPAcTBOPEHHUS KapCTYIOMIMXCS IOpPOA OOYyCIIOBIEHO He-
BO3MO)KHOCTBIO B HKCIIEPUMEHTAJIBHBIX HCIBITAHUSAX B MOJTHON Mepe BOCIPOM3BECTH
IIPUPOJIHBIE YCIOBUSI KaK MHHHMYM IO JIByM OCHOBHBIM NpHW4HMHaM. Bo-mepBbIX, mpu
3a0o0pe, TPaHCHOPTHPOBKE M MPOBEICHHWU OIBITOB MHHEPAIU3aAIMs pPAaCTBOPUTEIS
ymeHnsbmaercs. [1o03ToMy BaXHO COKpariaTh BpeMst OT MOMEHTa 3a00pa pacTBOPUTEIIS U3
BBIPA0OTOK /10 3aBEPLICHHUS YKCIIEPUMEHTOB. BO-BTOPBIX, IPH BHIPE3aHNU TIPU3M H BbI-
CBEPJIMBAHUH OTBEPCTHH NMPOUCXOMAAT JIOKAIbHBIE HAPYIICHHS ITOBEPXHOCTEH pacTBO-
PEeHHMS, BUJUMBbIE TOJIBKO 110J MUKPOCKONOM. [103TOMY IpH IOITrOTOBKE MOBEPXHOCTEH
BQ)KHO MUHHUMH3HMPOBATh UX HaPyIICHHUS.

[IpuHNMast BO BHUMaHNE JBa BBIIICU3IOKEHHBIX a03ala, NoTyyaeMble 3HAUCHHS
CKOpOCTEeH pacTBOpEHMs CyNIb(ATHBIX MOPOJ IO MEPBOH METOJMKE CIEAYeT CUNTaTh
MaKCHMaJIbHO BO3MOXHBIMH, IIOCKOJIBbKY B IIPUPOIHBIX YCIOBHAX, €CIIM OHHU U BCTpeya-
I0TCSI, TO HE OYeHb yacTo. Jist onpenenenus Hanbosee BEpOsTHBIX (CPEAHNX ) 3HAYCHUH,
Oosee OIM3KHUX K €CTECTBEHHBIM yCIIOBUSM, IPEACTABISIETCS IEIeCO00Pa3HBIM HCITOIb-
30BaTh HOPMAJIBHBIH 3aKOH pacHpeneicHus, T. €. MAKCUMAaJIbHYI0 CKOPOCTh pacTBOpe-
HUSl YMEHBIIATh MPUOIN3UTEIEHO B HECKOJIBKO pas.

B kadecTBe 3aKJIIOYUTEIEHOTO BBIBO/IA OTMETHM, YTO B MHKEHEPHOM KapCTOBE/Ie-
HUM JUISI KOJIMYECTBEHHOM OIEHKH CKOPOCTH PACTBOPEHHUS CYNIb(ATHBIX HOPOI MOTYT
IIPUMEHSTHCST 00€ PAacCMOTPEHHBIE METOIUKH. [Ipr 3TOM B KauecTBE PacTBOPHUTEIS pe-
KOMEH/IyeTCsl MCIOIb30BaTh, KaK MPABUIIO, MOJ3EMHbBIE BOJBI, IPUYPOUYCHHBIE K Kap-
crytomuMcs nopoaaM. OHAKO B HEKOTOPBIX Cllydasix (HarmpuMep, B IepBOH METOAMKE
IIPY KpalHEe HU3KOW CKOPOCTH ABHMIKEHHMS TIO3EMHBIX BOJI, @ TAK)K€ IIPH BEIOOpE BTOPOH
METOJIMKH) JIOITyCKAETCs IIPUMEHSTh BOAOIIPOBOIHYIO (IIPECHYIO) BOAY.

BUBJIMOT' PAOMYECKUI CITMCOK

1. CII 11-105-97. VHkeHEepHO-TEOTOTUIECKUE M3bICKAaHUs I cTpouTtenscTa. Yacty 11
[TpaBuia mpousBoacTBa pabOT B paiOHAX Pa3BUTHUS OMACHBIX T'€OJOTMYECKHX W HHXKEHEPHO-

Ipusonscckutl nayunsiii scypran, 2022, Ne 3 71



O

L 2 Cmpoumenvhvie KOHCMPYKYUU, 30AHUS U COOPYIICEHUS]

reoJIOTUYECKHUX MpolLeccoB : cBoj mpasui : jaara BBenenus 2001-01-01. — Mocksa : T'occTpoit
Poccun, 2003. — 158 c. — TekcT : HEMOCPEeICTBEHHBIH.

2. CII 22.13330.2016. OcHoBaHUS 3[MaHUH M COOPYKEHHH : CBOJ MPABHJI : aKTyaIH3HU-
posannas pemakiust CHull 2.02.01-83* (¢ U3menenmsamu Ne 1, 2, 3) : yTBepK/JIeH U BBEJCH B
neiicteue IIpuka3zom MUHHCTEpCTBa CTPOUTENHCTBA M IKHIMIIHO-KOMMYHAJIBHOTO XO3sHCTBA
Poccuiickoit deneparim ot 16 nexadps 2016 . N 970/mp : nara BBenenns 2017-07-01. — Mocksa :
Mumncrpoii Poccun, 2019. — 228 ¢. — TekcT : HEnocpeACTBEHHbIH.

3. CII1116.13330.2012. MmxeHepHas 3a1UTa TEPPUTOPHH, 3aHIH U COOPYKEHHUH OT orac-
HBIX TEOJIOTUYECKUX nporeccoB. OCHOBHBIE ITOJIOXKEHHS : akTyanu3upoBanHas pepakiust CHull
22-02-2003 (c U3zmenennem Ne 1) : yTBepskaeH 1 BBEEH B JICHCTBUE MPHKa30M MUHHCTEpCTBA
peruonansHOTO pa3Buts Poccuiickoit @enepanuu (Munpernon Poccun) ot 30 wronst 2012 1.
N 274 : BeneH B aeiicteue ¢ 1 suBapsa 2013 . — Mocksa : Munperuon Poceun, 2020. — 77 c. — Teket :
HETIOCPE/ICTBEHHBII.

4. CII 499.1325800.2021. VmxenepHast 3aluTa TEPPUTOPHUH, 3aHUH W COOPYKEHHH OT
KapcTOBO-CYy(P(O3NOHHBIX INpolieccoB. [IpaBnina MPOEKTHPOBAHMS @ CBOA IPABHI : YTBEP)KACH
IIpuxazom MuUHHUCTEPCTBAa CTPOUTEIBCTBA U KUIMIIHO-KOMMYHAJIBHOIO X03siicTBa Poccuiickoit
Denepanun ot 2 mapra 2021 romga N 105/mp : nara sBenenust 2021-09-03. — Mocksa : MuHcTpOit
Poccun, 2021. — 72 ¢. — TekcT : HenOCPEACTBEHHBI.

5. Tommaues, B. B. Onenka HaJie:;KHOCTH 3eMIJITHOTO TTOJIOTHA XKEJIE3HBIX JIOPOT B paifoHax
pacnpocTpaneHus kKapcToBbix nporeccos : 05.00.00 : nuccepranus Ha COUCKaHUE YUEHOH cTeneHn
KaHuaaTa TexHnaecknx Hayk / TomvaueB Bragmmup BukropoBmu. — Mocksa, 1968. — 196 c. —
TekcT : HenmoCcpeICTBEHHBIH.

6. Pexomenganuu o 1abopatopHOMY (U3NIECKOMY MOAEITHPOBAHUIO KAPCTOBBIX IIPOIIEC-
coB / [Ipon3BOACTBEHHBII 1 HAYYHO-UCCIEIOBATEILCKUI HHCTUTYT IO HHXKCHEPHBIM H3BICKaHU-
SIM B cTpoHTeNbCTBe. — Mocksa : Crpoitmsnar, 1984. — 48 c. : . — TekcT : HeToCpeICTBEHHBIH.

7. Kysznenos, A. M. O BeimenaunBannu rumnca u anruaputa / A. M. Kysnenos. — Teker :
HenocpencTBeHHbI // Tesnucsl moknanoB MoloTOBCKO# KapcToBoit KoH(pepeHIny / MoITOTOBCKHUIT
€CTECTBCHHO-HAYYHBIH HWHCTUTYT M MOIOTOBCKHH TOCYIapCTBEHHBIH YHUBEPCUTET HMEHH
A. M. Topskoro. — Momnotos, 1947. — C. 16-17.

8. Poaunonos, H. B. UnxkeHepHO-T€010THUECKIE UCCIIeI0OBaHMUS B KAPCTOBBIX pailoHaX MU
YCTPOICTBE MaJbIX BOZOEMOB, IPAXKIAHCKOM U TPOMBIIIIEHHOM CTPOHUTENIECTBE | METOANIECKHE
ykazanus / H. B. PonnonoB. — Mocksa : ['ocreonrexmsnar, 1958. — 183 c¢. — Teker : Henmocpen-
CTBCHHBIII.

9. Topbynoma, K. A. Kapcr runmca CCCP: yueGHOe mocobue 1o cmenkypcy /
K. A. T'opbynosa. — ITepms : M3x-Bo Ilepmck. yH-Ta, 1977. — 83 ¢. — TekcT : HEMOCPEACTBEHHBII.

10. VTkun, M. M. IlpakTuueckuil OnbIT ONpeAeNeHUusi CKOPOCTH PACTBOPEHMs KapCTyIo-
IIUXCST TOPOJT B Ta0OPATOPHBIX YCIOBHUSAX HA OJHOM M3 JTAIlOB CKOPOCTHOH aBTOMOOMIBHOM J10-
poru M-12 «Mocksa - Hmxuwuit Hosropon - Kazaue» / M. M. V1kun, M. B. YT1ruH. — Tekcr : Hemo-
cpexncTBeHHbI // [IpuBomMKCKNit HayYHBIH KypHAI / Himkeropoacknii rocynapcTBEHHBIN apXHUTEK-
TYPHO-CTPOUTENBHBIN yHUBepcHuTeT. — Himkanit Hosropon, 2022. — Ne 2. — C. 61-68.

11. TommaueB, B. B. IHkeHEPHO-CTPOUTEIIFHOE OCBOCHHE 3aKapPCTOBAHHBIX TEPPHUTOPHIT /
B. B. Tonmaues, I'. M. Tpounkwuii, B. I1. Xomenko ; mox pexakuueii E. A. Copouana. — Mocksa :
Crpoiinznat, 1986. — 176 c. — TekcT : HeMOCpeaCTBCHHBIN.

UTKIN Mikhail Mikhaylovich, candidate of technical sciences, leading engineer
of karstological investigation; UTKIN Mikhail Viktorocich, laboratory assistant

COMPARATIVE ANALYSIS OF METHODS FOR DETERMINING
DISSOLUTION RATE OF SULFATE ROCKS IN LABORATORY
CONDITIONS

72 Tpusonscckuil nayunwiii scypran, 2022, Ne 3



Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS L 4

JSC Geo Palitra

3, Kostin St., off. P53, Nizhny Novgorod, 603000, Russia. Tel.: +7 (920) 252-22-69;

e-mail: geokarst@mail.ru, mike531900@gmail.com

Key words: karst, rock dissolution, dissolution rate of karst rocks, rate of karst cavity growth.

The article presents a comparative analysis of methods for determining the sulfate rocks
dissolution rate in laboratory conditions and is a continuation of the authors' research on this
topic, given in the article of the Privolzhsky Scientific Journal No. 2 of 2022, which examines the
practical experience of determining the rate of dissolution of karst rocks.
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COBEPHIEHCTBOBAHMUE KOHCTPYKIHUU TPYBOIIPOBOJA
C OCHOBAHHUEM M3 I'PYHTOBBIX MOJAYJIEM U CPEJICTB
BAJUVIACTUPOBKH

OT'BOY BO «Hmxeropozacknii rocy1apCcTBeHHBIH apXUTEKTyPHO-CTPOHTENBHBIN YHUBEPCUTET
Poccust, 603950, r. H. Hosropon, yn. Wnbuackas, a. 65. Tem.: (831) 430-17-74;
a11. moura: anoskirko@yandex.ru

Kniouegvie cnoea: MarucTpaibHble TPyOOIIPOBOJIBI, CTPOUTEIIFHBIE KOHCTPYKIHH JINHEHHBIX 00b-
€KTOB, TEXHOJIOTHH CTPOHUTENIECTBA TPYOOIPOBOJOB, CIIOXKHBIE T€OJOTHIECKUE YCIOBHS CTPOU-
TEJILCTBA, CPEJICTBA OAITACTHPOBKH, MPEIJIOKEHHS TI0 COBEPIICHCTBOBAHHIO.

Ilpogeden ananuz cnoco608 nPoKIAOKU MAUCMPATLHBIX Hepmeea3onpoeooos, cospemeHt-
Hu1x mexuonozuti npouzsoocmea CMP, uzyuenvl npakmuyeckue npobiemuvl npu cmpoumenbcmae,
PEKOHCMPYKYUU U PEMOHME TUHEUHbIX 00beKMo8 Heghme2az060i OMpPACiu 8 YCI108UAX CLADOHEC)-
WUX U MHO20JLEMHEMEP3NbIX SPYHMOS, NOOOOPAHbI HAUOOTIee ONMUMATbHbIE PEULeHUs NO MEXHO-
JI02Ul CIPOUMENLCMEA MPYOONPOBOO0E 8 BOOOHACHIUYEHHBIX U 6EUHOMEPINIBIX SPYHINAX C YUEemoM
peuleHus 803HUKarwux npooiem. Pesynomamom nposedenno2o ucciedosanus A6iaomes paspa-
bomarmHvle npeodsodceHUss N0 MOOEPHUZAYUU CIMPOUMETbHBIX KOHCMPYKYULL, COBEPULEHCMB08a-
HUIO MEXHON02UU CIPOUMENbCMEA TUHEUHBIX 00BEKIMO8 8 OCLONHCHEHHIX YCIOBUSIX.

B nacrosiee BpeMs BefeTcs akTHBHAs pa3pabOTKa U OCBOCHHE MECTOPOXKICHUH
He(TH, Tra3a ¥ KOHJIEHCAaTa, PACIIONIOKEHHBIX IPEUMYIIECTBEHHO B CEBEPHBIX IUPOTAX
Poccniickoit denepannu, OTHOCSIIIUXCS K apKTHYECKOMY M CyOapKTHUECKOMY KIMMa-
THYECKHUM TosicaM. M300mime 600T, 03ep M peK B COBOKYITHOCTH C BHICOKHM YPOBHEM
TPYHTOBBIX BOJ U CIOXKHMBIIUMUCS F€OKPUOJIOTUUECKUMU YCIOBHSIMH B YKa3aHHBIX T0-
sicax ABIsieTcs PaKTOPOM, OCIOKHSIOIINM CTPOUTEILCTBO, U TpeOyeT 0coboro moaxona
MIPH IPOSKTHPOBAHUH 1 BBITTOJHEHNH CTPOUTEIHLHO-MOHTaKHBIX PaOoT.

MaructpanbHble TPyOOIIPOBOABI MOTYT JOCTHUTAaTh IMPOTSDKEHHOCTH 45 ThIC. KM
(marmpumep, «TpyOompoBonHast cucrema «Bocrounas Cubups — Tuxuit oxean»,
«MaruncTpanbHblii TazonpoBo «Crita CHOUpPN») U IPOXOIUTE Yepe3 HECKOJIBKO KIINMa-
THYECKHX TTOSICOB: TIPEUMYIIECTBEHHO apKTHUECKNH, CyOapKTHUYECKUH M YMEPEHHBIH.

[ToMHMO apKTHUECKOTO KIMMAaTa, CEBEPHBIE U BOCTOUHBIE PalilOHBI CTPOUTENHCTBA
B HaIllell CTpaHEe XapaKTEpU3YIOTCS OYEHb CIOXKHBIMU T€O0JIOTMYECKUMHU YCIOBHUSIMHU:
HAJIMYMEM TPOTSHKEHHBIX YYacTKOB MHOTOJICTHEMEP3JIBIX I'DYHTOB, CIA0OHECYIINX U

74 Tpusonscckuil nayunwiii scypran, 2022, Ne 3



>

Cmpoumensible KOHCMPYKYUU, 30AHUS U COOPYIHCEHUS L 4

ITyYUHHUCTHIX TPYHTOB, a TaKKe cI1a00N3ydYEeHHBIMH T'€OKPHUOJIOTHUECKUMHE SIBJICHUSMH,
TaKMMHU KaK TEPMOKapCT, COIH(IIOKIMSI, MOPO3000IHOE pacTpecKUBaHUE U JIpyTHE.
HecmoTps Ha mporpeccuBHOE pa3BUTHE HHKEHEPHOW I'€OKPHOJIOTHH, BOIIPOC MOBBIIIE-
HUS 3PEKTUBHOCTH MPOLECCOB MIPOESKTUPOBAHMS M CTPOUTENILCTBA 34aHUI U COOpYIKe-
HUH B TAKHX yCIIOBUSAX OCTACTCsl HAYYHO aKTyaJbHBIM.

[IpoGaeMHbBIE BONPOCH! MOBBILICHHUSI HAJSKHOCTH PabOTHI JIMHEHHBIX OOBEKTOB
HeTera3oBoOil OTpACIH PEryJsipHO TPEOYIOT OT MPOESKTUPOBIIUKOB Pa3padOTKH HOBBIX
1 COBEPIICHCTBOBAHMS MMEIOIMXCS] TEXHOJIOTUI CTPOUTENBCTBA. B CBsI3M ¢ 3TM mpo-
BEICHHOE MCCJICI0OBAHNE, HAIIPABJIEHHOE Ha MOBBIIICHHE YKCIUTYyaTallMOHHOW Ha/Ie)KHO-
CTH M 9KOJOTHYECKOH 0€301acHOCTH IyTeM COBEPIICHCTBOBAHMS TEXHOJOTHH CTPOH-
TEJNbCTBA TPYOOIIPOBOAOB B 3aJIaHHBIX YCIIOBHUSX, SBISIETCS HE TOJIBKO AKTYaJbHBIM C
HayYHOW TOYKH 3PEHHS, HO M LIECHHBIM C IPAKTHYECKONH CTOPOHBI.

[{enpio TAaHHOTO MCCIIEIOBAHMS SIBISETCS pa3paboTKa MPEIIOKEHUIH 10 coBep-
IIEHCTBOBAHHUIO CIIOCOOOB M METOIOB BBIMOJIHEHHUS CTPOUTEILHO-MOHTaKHBIX padoT
JUHEHHO! 4acTH He(PTEra3onpoBOIOB B YCIOBHUIX BOAOHACHIIIEHHBIX U BEUHOMEP3IIBIX
I'PYHTOB, a TAK)K€ MOJEPHHU3AIMN CTPOUTEIBHBIX KOHCTPYKIUH.

B paMkax mocTaBICHHOW L€ pelaeTcs KOMIUIEKC TEOPETHYECKUX U TpaKTH4e-
CKHX 3a/1a4: aHAJIN3 U ONpezeeHne Hanbosee MpoOIeMHBIX BOIIPOCOB, a TAK)KE MOUCK
OTIpEJICJIEHHBIX TEXHOJIOTHYECKUX HTANOB JHOO CTPOUTENFHBIX KOHCTPYKIHH, COBEp-
IIEHCTBOBAHHE KOTOPBIX ITO3BOJIMUT 0OECHEUUTH MOBBIIICHNE HAJIEKHOCTH U CHIDKCHHE
0TKa30B B paboTe TpyOOnpoBo OB He(TEra30Boil OTpaciu.

B nacrosimee BpeMs IEHCTBYIOIIMMH HOPMAaTHBHO-TEXHUYECKUMH JOKyMEHTa-
mu [1, 2, 3] He moapa3AeNCHBI CPEICTBA 3aKPEIUICHUS TPYOOTIPOBOJOB HA MPOCKTHBIX
OTMETKax ¥ He YCTaHOBJICHBI OIIpEJIJIEHHbIE KPUTEPUH UX 11000pa, II03TOMY B paboTte
paccMOTpeHbl U Kiaaccu(pUIMPOBAaHBI COBPEMEHHBIE OaIacTHPYIOIINE YCTPOWCTRA.

[IpakTnyeckue npoOIeMbl, BCTpEYAIOIIUECS IIPH CTPOUTEIBCTBE, PEKOHCTPYKIUH
1 PEeMOHTE JIMHEHHBIX 00BEKTOB He(hTera3oBoil OTpaciiv B yCIOBUIX clabOHECYNINX 1
MHOTOJIETHEMEP3JIBIX TPYHTOB, UCCIEAYIOTCS IIyTeM cOOopa, U3yUeHUsI U aHaJIu3a JIaH-
HBIX, MOJYYEHHBIX IPH OOCIIEZIOBAaHUN TPEX OOBEKTOB CTPOUTEIILCTBA, PACHOIOKEH-
HBeIX B PecrryOnuke Komu Ha Teppuropun Tumano-Iledopckoil HedTera30HOCHOU TIpo-
BuHIMK B Ilewopo-KonsuHckoil HedrerazoHocHO obnactu (TeppuTopun YCHHCKOTO,
Xapbsiruackoro, Boseiickoro, Speiitockoro, JlasBoxckoro, MH3bIpeHCKOr0 MECTOPOXK-
JICHUM):

1. TexHuyeckoe mepeBoopykeHne oObekTa: «lazompoBox «Xapesira — KC
TonoBHEIE» (KpaTKyIO XapaKTEePUCTUKY CM. TaOm. 1).

2. OOyctpoiictBo. Jluneitnsie TpyoonpoBoasl. HedrerazocbopHusie TpyOomnposo-
nel. Paiton P2. 1. Bp. k. 5014 — 1. Bp. k. 5016 YIIH «YCA» (2 HUTKa) (KpaTKyIO Xapak-
TEPUCTHKY CM. TaOI. 2).

3. Hedrenposon or kycta Ne 2 no Touku Bpesku B HedrernpoBog [ICBT
«Mnu3pipeity — [ICIT «lOxH0e Xputbuyio» (KpaTKyro XapakTepUCTHKY cM. Tali. 3).
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Tab6muna 1

Kparkas xapaktepucTuka o0bekra
«T'azonpoBon «Xapesira — KC I'osioBHBIC»

XapaKkTepucTHKa

Ilokxa3zarenn

1. Tun TpyGonpoBona ra3onpoBoJ
2. O6miasi MPOTSHKEHHOCTh TPYOONPOBO/IA MO Ma- 139044 m
CIOPTY

3. Tpy6a, MM 0720%10,0

4. Mapka ctaiau

Cranp 17T'C TOCT 20295-74

5. IIpoTsKeHHOCTH YYaCTKOB, ITOMATAIONINX O]
TEXHUUYECKOE IIepeBOOpYKEHHE TPyOOoIIpoBoaa 1o
MacIopTy / 10 M3BICKAHUSIM

41750 m / 41800 m

6. JlinHa y4acTKOB TPpyOOTIPOBO/IA MO JTaHHBIM 42 003 m
GPSnaBuraropa

7. T'ox BBOAA B 9KCILTyaTalUIO 1980

8. Pabouee naBiaeHue 0,2 - 1,5 Mlla

9. Pabouas Tremmneparypa +40 °C

10. Kareropus u kinacc Tpydomnposoza mo CIT Kareropus 111
284.1325800.2016 Knace IV

11. Xapakrepucruka pabouei cpezs He(TSHOM, NOMYTHBIH ra3
12. PacnonoxeHue MOA3EMHOE

13. AHTUKOPPO3HOHHOE MOKPBITHE

JlakokpacouHoe nokpsitue, [TJ1J1

14. IIpoexTHas opranusanus

«ITewopHUTINHEDTHY

Tabnuna 2

Kpatkas xapakTepuctuka o0bekta «Hedrerazocoopunie TpyoonpoBoabl.
Paiion P2. 1. Bp. k. 5014 — 1. Bp. K. 5016 YIIH «YCA» (2 HUTKa)»

Xapakrepuctuka ITokazarenn

Hasnauenune Tpancnopt HedTerasopasi SMyIbCHUs

Marepuan Cranb 20A, K48

[IpoTskeHHOCTD 5256 m

Jnamerp 377,0 x 10,0 mm

JlaBnenne (HOMHUHAIILHOE) Mlla 4,0

CpOK CTPOHTENBCTBA 8 mecsies
2 nepexoja:

[Iepexonbl uepe3 BOAOTOKH — pyueii 6/u Ne 2 (mmpuna 1,34 M, Ha3eMHO);
— pexa Konsa (mmpuna 259,60 m, HHB)
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Tabmuma 3
Kparkas xapaktepuctuka o0bexkra «Hedrenposoa ot kycta Ne 2 10 TOUKHU
Bpe3ku B HedTenposog IICBT «Un3bipein» — IICII «lOxkHo0e XbLIBYY10»

Xapakrepuctuka ITokazarenn
1.Tun Tpy6onpososa HeQTENpOBOJ
2.00m1ast pOTSHKEHHOCTh TPYOOIpoBoIa 11 696 m
3. Tpyba, Mmm D114%8,0
4. Mapka cranu 20A (K48)
5. Pabouee naBnenue 2,2 Mlla
6. XapakTepucTHka padoueii cpesbl He(DTAHAS IMYIbCHS
7. PacnonoxeHnue HaJ3eMHOE
8. AHTUKOPPO3HMOHHOE MOKPHITHE JlakoKpacouHoe nokpsitue, [1J1J1
9. IlpoexTHast opraHuzanus 000 «HUIIU nedtu u raza YI'TY»

[To pesynbpraTam aHann3a NPOEKTHOM U paboveil JOKYMEHTALMH, U3yUeHHsI TEXHO-
JIOTHH CTPOUTEILCTBA U MPOBEJICHHOI0 00CIIeI0BaHUsI 00BEKTOB CJ/ICIaHbl CIEIYIOLIE
BBIBOJIBI:

1. IIpu BBINOIHEHUN CTPOUTEIHHO-MOHTAXKHBIX paboT Ha o0bekTe «TexHuueckoe
nepeBoopyxeHue oobekra: ['azonposoj «Xapesira — KC ['ooBHBIE» B X0/I¢ YCTAHOBKH
[TKBY Habnonan0ck, 4To MoCie UX 3aChIIIKU U 0OBOIHEHHS TPAHILIEH BbILIE BEpXa MPH-
IPY30B NPUTPYKAIOLIAsl CIOCOOHOCTh 3HAYNTENILHO CHIDKAETCS, a IPYHT, HAXOASLIHHACS
BHYTpH OaJIJIACTUPYIOIUX YCTPOHCTB, MPAKTUUYECKH MEPEXOAUT BO B3BELICHHOE COCTO-
sIHUE, OTMETKa Bepxa TpyOonpoBoia yBennuupaercs. [locie oTkauyku rpyHTa U3 TpaH-
LIeU MPUTPYKAIOIIasi ClIOCOOHOCTh BOCCTaHABINBAIACK, TPYOOIIPOBOJI BO3BpAILAJICS HA
MIPOEKTHBIE OTMETKH. M3 onncaHHbIX HAOMIONEHUHI CIeqyeT, YTo Al 00ecedeHus co-
xpanenus Harpy3ok [IKBY Ha Tpy0omnpoBo/ He00X0MUMO MaKCUMAaJIbHO 00€CIIEYHTh UX
TepMETHYHOCTH. Jl0OCTHYh FepMETHYHOCTH KOHTEHHEPOB BO3MOXKHO ITyTEM MIPUMEHECHHUS
B KOHCTPYKIIMY BOJOHEIPOHUI[AEMBIX ITOJIOTEH U JOMOJHEHUS KOHCTPYKIIUH ITOJIOTHOM,
nokpsiBatontum [TIKBY.

2. Ha yyacTkaxX CKBO3HBIX M HECKBO3HBIX TAJIHMKOB, 3aJIETAIOMINX Ha KPUOTEHHBIX
BOJIOyIIOpaXx, BBIOJHEHHE BBIPABHUBAIOLIETO CJIOSI MATKHUM I'PYHTOM B YCJIOBHAX IIO-
BBIIICHUS YPOBHS BOABI B TPAHIIEE 3aTPYAHUTEIHHO U HE TMO3BOJISIET TTOKPHITH BCE BBI-
CTYTAIOINIME YacTH OCHOBaHUs. TpeOyeTcs NMpUMEHEHHE BOJOHEPOHUIIAEMBIX TPYHTO-
BBIX MOJYJICH C IMOIJIOKKON 13 OCHTOHUTOBBIX MaTOB. YCTPONCTBO OCHOBAHUS TPAHIICH
B BUJIC TIOJICHINIKA U3 MUHEPAJIbHOTO I'PYHTA 10J He(Tera3onpoBobl ¢ NPUMEHEHHEM
I'PYHTOBBIX MOJyJed U 0e3, a TakKe TEIJIOU3OJSIIMOHHBIX MaTOB B COBOKYITHOCTH C
TePMOAMHAMUYECKHUM aHAIM30M U TEIUIOBBIM PEryJIHPOBAHUEM MEPEeKadIMBaeMOro mpo-
JIyKTa MO3BOJIMT OTPAHUYUTH OPEOJIBl OTTAUBAHUS M TEM CaMBIM COXPAaHUTh MEP3IIOTY B
€€ eCTEeCTBEHHOM COCTOSIHUH [4].

3. Ilpu npoekrupoBannu oobekra «Hedrenposox ot kycra Ne 2 10 TOUKH Bpe3Ku
B HedrenpoBon [ICBT «Uussipeity — I[ICIT «lOx)Hoe XbUTbuyr0» MPUHSIT HAA3EMHBIMH
cnoco® npokiaaaku. MepornpusTis 10 TEPMUUECKOW CTaOMIM3aluU TPYHTOB CE30HHbI-
MU OXJIQX/IAIOIUMHU YCTPOHCTBAMHU HE MPEeIyCMOTPEHbl. BMecTe ¢ 3TUM Ha ydyacTKax
MUTPALMHU )KABOTHBIX TMPUMEHSIETCSI HA3eMHBIH CIIOCO0 MPOKIAJIKU C YY€TOM HACHINU
1,4 M BbllIe BepxHEH 00pa3yroleil 3alMTHOTO KOXKyXa U YCTPOHCTBOM TEIIOU30JISI -
OHHBIX 9KpaHOB. IIpu 3TOM B COOTBETCTBUHU C MPOEKTOM OpPTaHU3AI[MH CTPOUTEIHCTBA
JTIOCTaBKa MECYaHOTO TPYHTA JJIs CTPOUTENHCTBA BPEMEHHBIX I0POT MPEAyCMOTPEeHA U3
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Kapbepa «SIHroppio-2» pacnoiaokeHHOTO Ha PaCCTOSTHUM 16 KM OT MecTa IPOU3BOJICTBA
pabot. HazemHBI# crioco0 MPOKIa Ky B HACHIIH B IaHHOM Cllydae HanOoJee panuoHa-
JIeH.

Bo-1niepBbIX, TEMIIBI TPON3BOJACTBA PAOOT 3HAUUTEIHHO YBEINUYNBAIOTCS 3a CUET OT-
CYTCTBHsI HEOOXOIMMOCTH YCTPOMCTBA CBalHBIX OCHOBAHUH M MOHTa)Xa METAJUIOKOH-
CTPYKIMH 3cTakapl. KoMIuiekc paboT MOT COCTOSITh M3 CIEAYIOMNX paboT OCHOBHOTO
neproja: cBapka TpyOOIIpOBOJOB B IIETh, YCTPOHCTBO OCHOBaHMS TPyOOIpOBOjA U3
TEIUIOM3OJIALIMOHHBIX ITUIUT, YKJaJKa He(TEeNnpoBoJa M BBICOKOHAIIOPHOTO BOAOBOJA,
YCTPOHCTBO HACHIIH BBICOTOM HaJ IPYIION TPyOOIIpOBOIOB.

Bo-BTOpBIX, CTOUMOCTH YCTPOICTBA CBAMHBIX OCHOBAaHUN U METAJJIOKOHCTPYKLUN
3CTaKaJ(bl HECOIOCTaBMMa CO CTOMMOCTBIO TPUBO3HOTO MUHEPAILHOTO I'PYHTA U TEILIO-
M30JISIIUOHHBIX MaTOB.

B-Tperpux, Ha OOBOJHEHHBIX yUACTKaX MMEETCSI PUCK KOPPO3UH CBAHHBIX OCHOBA-
HUH, HAXOISAIIUXCS BBIIIIE OTMETKH YPOBHs 3eMutd [S]. st 3amuTsl TpyOOIpoOBOIOB Ha
O0OBOJIHEHHBIX Y4aCTKaX BO3MO)KHO NMPUMEHEHHE IPYHTOBBIX MOAYJIEH 110 00€ CTOPOHBI
TpyOONpOBO/Ia HA BEICOTY HACHINH, TAKXKE BO3MOXKHO NMPHUMEHEHHUE PYJIIOHHBIX T'HJIPOH-
30JIAIUOHHBIX MAaT€PHUAJIOB, B T. 4. OCHTOHUTOBBIX MAaTOB.

B-uerBepThIX, B Cilydae yCTPOHCTBA CBAHBIX OCHOBAHUH IIPU ITPOU3BOCTBE padoT
HapymaeTcs MOXOPaCTUTENbHBIHN CII0H U CTPYKTYpa BEUHOMEP3IIOTO IPYyHTa, YTO MOYKET
MIPUBECTH K Ipoleccy orranBaHus. [Ipn Ha3eMHOH NpOKIaKe MEP3JIOTHBIA TPyHT H
MOXOPACTHTEJBHBIN CIIOH OCTAIOTCSI HETPOHYTHIMHU.

4. MOXXHO BBIJICIIUTh HECKOJBKO MPEUIOKEHNUHN 110 COBEPIICHCTBOBAHHIO CTPOH-
TEJIbHBIX KOHCTPYKIUH U TEXHOJIIOTHH CTPOUTEIHCTBA JINHEHHBIX OOBEKTOB B 3a/1aHHBIX
OCIIOXKHEHHBIX ycnoBusiX. OIUH U3 BapUAHTOB — 3TO NPUMEHEHHE KOMOMHHUPOBaHHBIX
MHOTOCJIONHBIX ITOJIOTEH B KadecTBe Marepuana ans [IKBY.

B Hacrosmiee BpeMs pyu MPOU3BOACTBE ITOJIMMEPHO-KOHTEHHEPHBIX OayiacTupy-
FOIIUX YCTPOHCTB UCIONB3yeTCsS TeXHIMUeCKas TkaHb Mapku ThI'-360. Takas Tkanb 00-
Ja/laeT BBICOKOW MTPOYHOCTBIO, XMMUYECKOH 1 MUKPOOHMOJIIOTHYECKON CTOHKOCTBIO, U4TO
obecrieunBaeT JONTHI CPOK CIyKOBI M3TOTOBJICHHOW M3 HEE MPOMYKIMH B Pa3InIHbIX
TPYHTOBBIX yCIIOBHSX, B TOM 4dHciie Ha OonoTtax. M3roraBinuBaercsi 3 BEICOKOIIPOYHBIX
TEXHUYECKHX TOJNAMHIHBIX, TOIU3()HUPHBIX U MTOJUIPOITMICHOBBIX HUTEH U 00nagaer
pa3pbiBHOM Harpyskoi ot 33 no 100 xH.

Ha 6a3e npeanpusitus OOO «bentH30m» npoBeneH 3KCIIEPUMEHT 10 MPOBEPKe
XapaKTePUCTUK PYJIOHHOTO MaTepHalia, COCTOSIIETO U3 HETKAHOTO CHHTETHYECKOTO Ma-
Tepuana, MIMHIHONW KPOUIKH ¥ apMHUPYIOLIETO CJIOSl M3 TKAHOTO Fe0TeKCTHIIA, T. H. O¢H-
TOHUTOBBIE MaThI.

B xope skcniepuMeHTa IpoBEPEHBI:

1) TUAPOM3OIAIMOHHBIE CBOMCTBA: 3aKPEINICHHOE HA CIEIHAIBHOM MeTaJuIHye-
CKOM KapKace TPEXCIOHHOE MOJIOTHO OBUIO HATIOJTHEHO Bomoi oobemom 30 1. (puc. 1).
[To npomecTBun 12 4acoB BU3yaJbHBIM M OCS3aTEIbHBIM METOAAMH MTPOBEPEHO HAIM-
YHe BJIar¥ Ha BHEIIHEH CTOPOHE M3TOTOBJICHHOW €MKOCTH — CIebl (PMIBTPALNU BOJIBI
HE BBISIBJICHBI;

2) cBoicTBAa BOCCTAHOBIICHHMS ITOCIIE MEXaHUYECKUX MOBPEXKICHNUN: O€3 OMOpOXK-
HEHMsI eMKOCTH, CKBO3b ITOJIOTHO MPOMYIIEHbI CIHIBI HA MOJOBUHY AJIHHBI (pHUC. 2).
B xoze Bu3yanbHBIX HAOMIOICHUH BBIXO JKHIKOCTH OTCyTCTBOBaAMN. [locie n3pneueHus
CHIHIl HAOIIONAUCH KPATKOBPEMEHHBIE CTPYH KHUIKOCTH M3 00pa30BaHHBIX OTBEPCTHH,
NIepeXosIue Yepe3 HECKOIbKO CEKYH/T B BBIXO Kallellb ¢ MOCIe Ty IONNM a0COIIOTHEIM
MIpeKpalleHueM BbIX0/1a BOABI CKBO3b MOJOTHO (pHC. 3).
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Puc. 1. 3anonnennoe Bomoit 6eHTOHUTOBOE MOJIOTHO HA METAJUIMYECKOM KapKace

Puc. 2. IlponyiieHHble CHUIBI CKBO3b JHO 3a- Puc. 3. Mecto 00pa30BaHHOTO CIUIICH
MOJTHCHHOM BONIOW EMKOCTH M OCHTOHHUTOBOTO OTBEPCTHS IIOCIE CaMOBOCCTaHOBIICHHUS
MIOJIOTHA MIOJIOTHA

BTopbIM BapuaHTOM COBEPIIEHCTBOBAHMS TEXHOIOIMHM CTPOUTENHCTBA JTMHEHHBIX
00BEKTOB SIBJISIETCS] MCIIOJIb30BAaHWE HA3€MHOI0 Croco0a MpOKIaJKid ¢ MPUMEHECHHEM
TPYHTOBBIX MOJYJE€H U MHOTOCIOMHBIX MOJIOTEH C NIMHAHOM KPOIIKOI.

I'pyHTOBBIE MOIYNM IpEqHA3HAYEHBI IS COOPYXKEHHS MCKYCCTBEHHBIX TpaHILEH
TpyOonpoBonoB auamerpoM < 1420, yIOXEHHBIX Ha JHEBHYIO IIOBEPXHOCTH 3EM-
JI¥, OCHOBaHMH TPYHTOBBIX HACHINICH JOPOT, OOIIEIUIAHUPOBOYHBIX HACHINICH M Ap.
KoHeTpyKuust KOHyKTOpa JUIsl yCTaHOBKH, & TaKkyKe T€OMOJIYIIS IIPE/ICTABICHBI Ha puC. 4.

IIpu cTpouTensCTBE UCKYCCTBEHHBIX TPAHIIEH IPyHTOBbIE MOIYIH YCTaHaBIHBA-
I0TCS 110 00€ CTOPOHBI OT TPYOOIPOBO/IA HA3EMHOI MPOKJIIAIKH, YTO MPEISITCTBYET Pa3-
PYLICHHUIO TPYHTOBOH OOCBHIIIKH.
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Puc. 4. KoHcTpyKIms KOHIYKTOpa ISt TPYHTOBBIX MOTYyJIeH

I'pyHTOBBIE MOMIYIM M3TOTABJINBAIOTCS M3 JIGHTHI TEXHHUYECKOH TKaHW pacdeTHOM
IIMPHUHBI C PAa3JINYHBIMU pa3MepaMH siYeeK, MEHssl KOTOpble J0OMBaIOTCS TpedyeMoi
Hecyliel CriocOOHOCTH I'PYHTOBOTO OCHOBAHUS C Y4E€TOM JMHAMUYECKHX Harpys3ok. B
HacTosIIIee BPeMsI TEXHHYCCKNE TKaHM, MPUMEHsIEMbIe B KOHCTPYKLIUH, HE 001agaroT
BOJIOHENPOHHUIIAeMOCThI0. [1pn SKCIuTyaTauy rpyHT OCTEIIEHHO HACKIIAETCS TIOBEPX-
HOCTHBIMU T'PYHTOBBIMHM M TAJIBIMH BOJAMHU C MOCJIEAYIOIINM HX 3aMEp3aHHEM H OT-
TauBaHHEM.

[TpuMeHeHne TPYHTOBBIX MOAYJEH NpH YCTPOMCTBE OCHOBaHMS TPyOONpPOBOJA B
MEp3JIBIX TPYHTAaX TAKKE MOXKET OBITh BAPHAHTOM COBEPLICHCTBOBAHUS TEXHOJIOTHH
CTPOMTENIbCTBA IMHEHHBIX 0OBEKTOB.

Teruton3o0msKs OA3EMHBIX TPYOOIIPOBOIOB € IIOMOIIBIO SKPAHOB HUCIOIB3YeTCs
JUIS YCTPAHEHHSI MOPO3HOTO ITyYeHHS TPYHTOB IIPU TPAHCIIOPTUPOBKE MPOAYKTA C OTPH-
LATeIbHOM TeMIepaTypoi MO0 BO3MOKHOCTH MPOTANBAHMS M OCAIKH MEP3IIBIX TPYH-
TOB OCHOBAHHMS IIPH TPAHCIIOPTUPOBKE TOPSTIUX HPOJYKTOB.

Teron30sIMOHHbIE SKPAHbl MOTYT OBITh H3TOTOBJICHBI U3 IIEHOIIOJINYPETAHOBBIX
WM TNEHOIOJINCTHPOIBHBIX IIUT. Hanbosee onTUManbHBIM BApPHAHTOM SIBIISIETCS KC-
TPYAMPOBAHHBIN MOJIMCTUPOJ, KOTOPBIH 001agaeT BBHICOKHMH TEMION3O0JSIMOHHBIMA
XapakTepucTUKaMHu. J{JIs 3aIIUThI TETUION30JIIIIHOHHOTO MaTepHaja OT BJIArd BHIITOJIHS-
€TCsl TOKPBhITHE ONTYMaMy, MaCTUKaMH, JICHTAMH ¥ IIJICHKAMH.

B 3aBucuMocTH OT 0cOOEHHOCTEH cocTaBa MEp3JIbIX TPYHTOB OCHOBAHHMS (HAIpH-
Mep, JIBAUCTOCTD), IHaMeTpa TpyOOIpoBoia M TeMIIepaTypbl TPAHCIIOPTUPYEMOTO HPO-
IYKTa TUIUTHI MOJKHO YKIIaJBIBAaTh JIHOO TOJIEKO TOA TPYOY, OO 1mox TpyOy U 1o G0Ko-
BBIM CTEHKAM TpPaHILIECH.

Takum 00pazoM, MPUMEHEHHE B KOHCTPYKLIMH HACBIICH W TpaHIIeH, a Takxke
CpeAcTB 0aJIIIaCTUPOBKM PACCMOTPEHHBIX MHOTOCIOWHBIX MAaTEpHAJIOB TIO3BOJIIET yCO-
BEPIICHCTBOBATH HMEIOIINECS TEXHOJIOTHH. B ciiyyae npuMeHeHus TaHHOTO MaTrepraa
B coctase [IKBY Tpebyercst obecrieunTs HEOOXOMMMBIH ITOKa3aTeNb pa3pbIBHOM HArpy3KH.

[Tonmy4eHnHsle B X0/ pabOTHI JaHHBIE 1AIOT BO3MOXKHOCTD 110100pa Hanboee om-
TUMaJIbHBIX PELICHUH 110 TEXHOIOTUU CTPOUTEILCTBA JINHEHHBIX HE()TETa301IPOBOJIOB B
BOJIOHACBIIIEHHBIX ¥ BEYHOMEP3JIBIX TPYHTAX C YYETOM pEIIeHHs IPoOIeM, BCTpedaro-
IIMXCS Ha MPaKTHKE.

Hrorom paboThl sABiIsIETCS pa3padOTKa MPEUIOKEHUH 10 MOJAEPHU3ALUHN CTPOH-
TEJIbHBIX KOHCTPYKIHH, COBEPIICHCTBOBAHUIO TEXHOJOIMU CTPOUTEIHCTBA JTHMHEHHBIX
00BEKTOB B 33JJaHHBIX OCJIO)KHEHHBIX yCIOBHUSX.
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Hcnonp3oBanne COBPCMCHHBIX TEXHOJIOTHI npu CTPOUTCIILCTBEC IMO3BOJIMT 3HAYH-
TCJIbHO NOBBICUTH HAACKHOCTbL 3KCILTyaTallun HG(I)TCFaBOHpOBOI[OB, a Takxe obecrie-
YUTH BBICOKUU YPOBCHb JKOJIOTYeCKOU 3alllUIICHHOCTHU 0pr>1<a}0mel71 Cpeabl.
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The article analyzes methods of laying oil and gas pipelines, modern technologies of
construction and installation works, studies practical problems in the construction, reconstruction
and repair of linear facilities in the oil and gas industry in conditions of weakly bearing and
permafrost soils, selects the most optimal technologies of building pipelines in water-saturated
and permafrost soils taking into account emerging problems. The result of the study is the
development of proposals for the modernization of building structures, improvement of the
technology of construction of linear facilities in complicated conditions.
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U3znoocenvl ocHogHble cospemMennble Memoobl 06633apa:)fcueaHuﬂ numveesblx 600, umeruwjue
npakmuveckoe npumeHerue u no3eojisiioujue obecneuums 6€30nACHOCMb 8000CHADICEHUS. HACEe-

JIeHUs, C YKa3aHuem ux npeumyuiecme u HEOOCmamKos.

B kavyecTBe MCTOYHHMKOB IIEHTPAIM30BAHHOTO BOAOCHAOKEHHSI HACEIEHUS IUPO-
KO MCHOJB3YIOTCSI TIPECHBIC TO/3EMHBIE BOJIOHOCHBIC TOPU3OHTHI U MOBEPXHOCTHBIC
BOJHbIE 00bEKThl. COPOC HEOUMIEHHBIX M HEJOCTaTOUYHO OYMIICHHBIX CTOYHBIX BOJ B
BOJIHBIC OOBEKTHI U Ha pebed) MECTHOCTH MPHUBOJIUT K UCTOIECHHIO HCTOYHUKOB BOJIO-
cHaOXKeHMsI, CHIYKCHUIO KauecTBa BOAbI. BoqHbIle 00BEKTHI CTAHOBSTCS Cpenoil oOuTa-
HUS JUUISl TIATOTEHHBIX M YCIIOBHO TATOT€HHBIX MHKPOOPTaHM3MOB, BO3OyIHUTENEH pa3-
JUYHBIX UHQEKIMOHHBIX 3a0ojeBaHnii. BogHBIM myTeM mnepeaatoTcsi OprourHoil TH,
xoJepa, naparugsl, TU3eHTEpHs, aMmeOnas, SHTEPOBUPYCHBIE 3a00JIeBaHMs, WH(PEKIH-
OHHBIW T'eNaTHT, JIENTOCIUPO3, TYIAPEMUs, JIIMOIN03, OaNaHTHINO03, HEKOTOPBIE T'eilb-
MHUHTO3BI, aJICHOBUPYCHBIE 3a0oneBanus u ap. [1].

O0e33apaxnBaHUe MTUTHEBOH BOJBI CIYKUT HAJCKHBIM OapbepoM Ha IYTH Nepea-
YH BOJIHBIM ITyTe€M B030ynuTeneil MHQEKINOHHBIX O0JIe3HEeH, YHUUTOXKAET aTOICHHBIC
U YCIIOBHO IaTOT€HHBIE MHUKPOOPTaHU3MBbI, YeM OOECIEYMBACT SIHJIEMHUECKYIO 0e3-
OIIaCHOCTH BOJBI.

Lenpto manHON pabOTHI SIBISETCSl N3yUYEHHE COBPEMEHHBIX METOJIOB 00€33apaku-
BaHUsI MNTHEBON BOJIBI.

CymiecTByrolue MeTo/ibl 00e33apakxuBaHus MUTHEBOH BOJIBI TIO CIIOCO0Y MX BO3-
JICHCTBUSI HA MUKPOOPTraHU3MbI MOXKHO TTOJICJIUTh Ha XUMHUYECKUE (peareHTHbIe) U (u-
3udeckue (0e3peareHTHbIC) METO/IbI, @ TAaK)Ke KOMOMHHPOBAHHbIE, COUeTAIoONe B cede
U XUMHYECKHE, U PU3NICCKUEC METOMBI [2].

K xuMuueckum criocobam o0e33apakxnBaHMsi MUTHEBOH BOJBI OTHOCST: XJIOPUPO-
BaHME C MPUMEHEHHEM XXHJIKOTO U Ta3000pa3HOTO XJIOpa, PACTBOPOB THIIOXJIOPHUTA Ha-
TpHsl, CYXUX PEareHTOB HIIM MPSIMOW 3JIEKTPOJIH3, AMOKCH] XJIOpa, 030HHUPOBAHUE; K
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(u3muecknM — 00e33apaKBaHue YAbTPa(UOICTOBRIMY JIy9aMH, YIBTPa3BYKOM U T. JI.

BBuy BbICOKO# 3 (EeKTUBHOCTH IIIMPOKOE PACIIPOCTPAHECHHUE IMOIYIHIIO 00e33apa-
JKUBAHUE MMUTHEBOM BOJBI C MCIIOIB30BAHUEM XJIOPA U €TO MTPOU3BOIHBIX.

[Ipu B3auMoaeicTBHH PaCTBOPEHHOTO XJIOPA C BOAOW IPOUCXOANT CICAYIOMIAs pe-
akus [2]:

Cl, + H,0 — HCI + HOCI, (D)
HOCl — H + OCI". )

O6e33apaxuBaroliee AeicTBHE OKa3bIBatoT runoxioputHeid non OCl™ u Heamcco-
MU POBaHHAS XJIOPHOBATUCTAS KUCIIOTA.

[Ipouecc B3amMoeHCTBHS XJlopa ¢ OaKTepUadbHOW KIIETKOW B BOIEC MPOXOIHUT B
JIBE CTaIUU: CHaJasla 00e33apaKuBarOMuid areHT TudQyHIupyeT BHYTph OaKTepHuaib-
HOM KJICTKH, a 3aTeM BCTYIIAeT B PEAKIIHIO C OCITKaMU ITUTOILIa3MBl, SICPHBIM allliapaToM
KIJIETKH, a TAaKXKe C KIIETOYHBIMU pepMeHTamu. CIIOPOIMIHEIH Y3PPEKT MPOSBIACTCS MIPH
BBICOKUX KOHIICHTPAIUAX XJIOpa W MPHU JUTUTEIHHOM KOHTAKTE. BBICOKOPE3NCTECHTHBI K
JIEHCTBUIO XJIOpAa BUPYCHI, & TAKXKE LUCThI IPOCTEHIINX U AHLIa reJIbMUHTOB [3].

Xiop Takke 00IamaeT MPOIOHTUPOBAHHBIM OaKTePUIMIHBIM JCHCTBHEM, YTO
MPEIOTBpAIIacT Pa3BUTHE BTOPUIHOTO OAKTEPHAIEHOTO 3arpsI3HEHUS B TPYOOIIPOBOIAX
pacmpeneuTeIbHON CETH.

CyIecTBeHHBIM HEIOCTATKOM MPHMEHEHHUs XJIOpa B Ka4eCTBE 00e33apaKiBaro-
IIETO peareHTa sBISETCS ero CIIOCOOHOCTH BCTYIATh B XJIOP3aMEIIAIOIINE PEAKITUH C
OpraHWYECKUMH BEIIeCTBAMH, 00pa3ysl TOKCHYHBIC M OIACHBIC XJIOPOPTraHUYECKHUE CO-
CIMHCHUSI.

B mHacrosimee Bpems OT IPUMEHEHUS ra3000pa3HOro U KHIKOTO XJIOPa B KAYECTBE
00e33apaKUBaHUsl CTOYHBIX BOJI MPAKTHYSCKH OTKA3aJHCh BBUAY BBHICOKOW TOKCHYHO-
CTH ¥ OIIACHOCTHU JAaHHOTO criocoba ne3nH(eKr TUTheBOr Boabl. Ha cMeHy mcmonb-
30BaHUIO XJIOpA IPHUILIO UCIIOIB30BAHUE PACTBOPA THIOXJIOPUTOB KAJIBIUS U HATPHSL.
OKHCIUTENBEHOE M OAKTEPUINIHOE JACHCTBHE THIIOXJIOPUTA UACHTHYHO NEHCTBUIO pac-
TBOPEHHOTO XJIOPA.

PacTBopsisick B BOjie, THITOXJIOPUT HATPHSI TUCCOMUUPYET HAa HOHBI [4]:

H,0
NaOCl — Na*+OCI". 3)
OCI" + H,0 «» HOCI + OH". (4)

OMHOBPEMEHHO C MPOJOHTHPOBAHHBIM aHTHOAKTEPHUIIMIHBIM ICHCTBHEM IPOTE-
KalOT PEaKIUU OKHUCICHHS OPTaHUYECKUX COCTUHCHUH U (POPMUPOBAHUE YCTONIHBBIX
XJIOPOPTaHUYECKUX COCTUHEHUH, 001a1al0NINX MyTareHHOCTHIO U KaHIIEPOTEHHOCTHIO.
DTO SIBIISETCS CYNIECTBEHHBIM HEIO0CTATKOM IPUMEHEHHS METO/Ia XJIOPUPOBAHUSI.

B 1meHTpanm30BaHHBIX CHCTEMaX ITHTHEBOTO BOJOCHAOKEHHUS HANUIO MIMPOKOE
NPUMEHEHHE TUOKCUIA XJIopa (ClOz). OHn obmagaer Ooiee BBICOKUM OaKTEPHUIUIHBIM
U J1e30I0pUPYOMUM 3(P(PEKTOM, IIPU ITOM B BOJIC HE 00Pa3yIOTCs TOKCHYHBIE XJIOPOP-
TaHWMYECKHUE COCAMHCHHUS, YIyUIatoTCsl OPTaHOICIITHYSCKUE CBOMCTBa Boabl. [1pu pac-
TBOPEHHUH B BOJIE MEIJICHHO 00Pa3yIOTCs XJIOPUCTAS M XJIOPHOBATAsl KACIOTHI (peaKITHs
JTUCTIPOTIOPIIMOHUPOBaHuUs) [4]:

2C10,+H,0 — HCIO, + HCIO,. (5)
O6pasy10ma${csl XJIOpUCTasA KMUCJI0Ta OYCHb HCYCTOﬁqHBa " pasjiaraercs:
5HCIO, — 3HCIO, + Cl,t + H,0. (6)

Heticteue na mMukpoopranusmbl ClO, 00yCIIOBIEHO HE TOJNBKO BBICOKHM COMEP-
JKaHWEM BBICBOOOKIAIONIETOCs XJIOpa, HO M 00pa3yIonMMCsl aTOMAPHBIM KHCJIOPOIOM.
VImeHHO 3TO codeTaHHe AelaeT AMOKCH] XJiopa 0ojiee CHIIBHBIM 00€33apaKHBAIONIIM
areHToM. B Xozie peakium AMOKCHZ XJOpa OTJAeT OPraHWYECKUM BEIIECTBAM ATOMBI
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KHCIJIOPOJIa, HE BCTYNAasl B PEaKIMIO XJIOP3aMEIIEHUs, X TI0 3TOM MPUUUHE SBISIETCS Me-
Hee OMACHBIM, YeM YHCTHIN Xi10p. [1o3TOMy THMOKCHIOM XJIOpa Hadalld aKTUBHO 3aMe-
HATH TPAJUIMOHHOE XJIOPUPOBAHNE BOJBI HA CTAHIUAX BOJOOYHCTKH IO BCEMY MUDY.
OJIHaKO CTOUT OTMETUTH CYIIECTBEHHYIO JOPOTOBU3HY METOAA U IOCTATOYHO CIIOKHYIO
TEXHOJIOTHIO.

Heoprannueckne XJopaMHHBI, TaKXe€ HMEIOIIUE Je3MH(HUIMPYIONINE CBOWCTBA,
MIPUMEHSIOTCS TIPH 00€33apaKMBAHUU BOIBI Ha BOJONPOBOAHBIX CTAHLMUSX, OJHAKO B
3HAUUTENFHO PEIKUX CIydasx. XJIOPAaMHHBI CYIIECTBYIOT B TPEX PasIMYHBIX (opmax:
monoxnopamunbl (NH,CI), nuxnopamun (NHCI)) n tpuxnopamun (NHCL,), koTopsie
XUMHYECKH CBSI3aHbI M JIETKO NPEBPAIIAIOTCs APYT B IPYTra B 3aBUCUMOCTH OT YCIOBHUH
cpens! (pH, Temneparypbl, TypOyJIEHTHOCTH U MacCOBOI'O COOTHOLICHHS XJIOP ¢ AaMMHU-
akom) [5].

XJIOpaMuH 110 CPaBHEHUIO C XJOPOM sBIsieTcs MeHee 3(dekTuBHBIM Ne3nHpu-
LUPYIOLINM BEIIECTBOM, 00J1agaeT OOIbIINM NPOJIOHIMPOBAHHBIM JIEHCTBHEM, OHAKO
TpyaHo yransercs. Kpome Toro, HekoTopble 10004YHbIE IPOIYKTHI Ae3MH(EKINH XJIopa-
MHUHOM e1ie 0oee TOKCHYHBI, YeM XJIOP.

B Boanbix pactBopax 10 10 °C ycranaBiauBaeTcs paBHOBecHUE [6]:

NH,CI +2H,0 <> NH,-H,O + HCIO. @)

XJI0pHasi U3BECTh — KOMIIJIEKCHOE COEIMHEHHE, B KOTOPOM COJEpPXKHUTCS HE Ooiee
35 % axtuBHOTO XJ0pa. [Ipn XpaHeHnn, 0COOCHHO B CHIPOCTH U Ha CBETY, XJIOPHAS H3-
BECTh TEpsIET aKTHBHOCTb.

OKHNCINTENbHO-BOCCTAHOBUTENILHBIN ITOTEHIINAI XJIOPCOAEPIKALIMX PEareHTOB U MX
OakTepuInAHAS AKTUBHOCTH BO3PACTAIOT B PAY: XJIOPaMUH—XJIOPHAs U3BECTh—>XJIOP
(ra3)— muoxcun xiopa [2].

AJBTEepHAaTUBHBIM XJIOPUPOBAHMIO XUMHUYECKUM METOJIOM 00e33apaKMBaHUs ITH-
ThEBOH BOMIBI ABIAETCS 030HMpoBanue. O30H (O,) — ammoTponHas MOAM(pHKALHA KHCITO-
poxa, HanboJIee CHIIBHBINA U3 U3BECTHBIX B HACTOsIIee BpeMs okuciuTeneil. Kak u xiop,
030H SIBJISIETCS] BBICOKOTOKCHYHBIM Ta3oM. O30H OKa3bIBACT OaKTEPHLIMIHOE JIEHCTBHE
Ha MaTOreHHYI0 MUKPOQIIOpy, 00€33apa)XMBAET CIIOPHI U IIUCTHI IPOCTEHIIINX, 1ATOTEH-
HbIE MUKPOOPTaHU3MBI U BHPYCHI, @ TAKXKe CIOCOOCH yCTpaHATh NPUBKYCHI U 3araxH,
pa3pymarb BEICOKOMOJICKYIISIPHBIE OPTaHUYECKUE COCTUHEHUS.

Peaknust paznokeHUs] 030HA B BOJIC OIMCHIBACTCS CIOKHBIM MEXaHW3MOM BBHIY
BIIMSIHUSL OTPOMHOTO KOJIMUYECTBA TPYAHO KOHTPOJIIMPYEeMBIX (pakropoB. B obmiem Buie
IIpoIiecc B3aMMOJICHCTBHSI 030HA C YHCTOH BOJOH MOXKHO OITMCATh CIEAYIOMINMH ypaB-
HeHusiMH [7]:

0, +H,0—20H +0,. ®)
O, + OH —O0 + HO,. )

MonexynspHeiit knciopoa u ceobonnbie pagukaisl (HO,, OH), aBnssce cuibHbIME
OKHCITUTEISIMH, 00YCIIOBIUBAIOT OAKTEPUIINAHbBIE CBOWCTBA 030HA.

MexaHu3M BO3AEHCTBUSL OKUCIMUTENSI COCTOUT B paspylieHuu cTpykrypsl JTHK
KIICTKM W WHAKTUBAIUU OaKTepUaNbHBIX GepMeHTOB. Ha 3¢ (hekTuBHOCTE OakTepuIIn-
HOTO JICWCTBHUS 030HA OKAa3bIBAalOT BIMsHUE: pH, Temmeparypa cpebl, HAJIU4IHE B3Be-
IIEHHBIX U PACTBOPEHHBIX OPraHWYECKUX BEIECTB, KOHIIEHTpaus [8].

OCHOBHBIE JIOCTOMHCTBA NPUMEHEHHS 030HUPOBAHMUS BOABI — 3TO HKOJIIOTHYECKAs
0e30macHOCTh (BEPOSATHOCTH OOpPAa30BaHMS TOKCHYHBIX COCAMHEHHH B OYMIIEHHOW
BOJIC 3HAUUTEIBHO HIDKE, Y€M HpPU XJIOPUPOBAHWH), YIYUIICHHE OPraHOJCHTHYECKUX
CBOWCTB BOIbI, 0OUEHb KOPOTKOE BPEMsI CYLIECTBOBAHMS 030HA B Bozie. OTHAKO BBICOKAs
CTOMMOCTBH 000PYJOBaHMS, 3HAYNTEIILHBIE PACXOABI JIEKTPOIHEPTHU U OTCYTCTBHE 3(-
(dexTa «ImocIeneucTBU», a TAK)KEe TOKCHYHOCTh U B3PBIBOOIIACHOCTH 030HA SIBIISIFOTCS
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HEJ0CTaTKaMH JaHHOTO METO/Ia.

OnHUM M3 NEPCHEKTHBHBIX METOJOB XMMHUYECKOTo 00e33apa’kMBaHMs HpPU TOJ-
TOTOBKE IHUTHEBOM BOJBI MOXET SBISATHCS HCIIOJIB30BaHME IEPEKCHAA BOAOPOJIA.
IIpumenenue nepokcuna Bompopoaa (H,0,) He conmpoBokIaeTcs HEFaTUBHBIMH JKOJIO-
rudecKuMH nocienctsusamu: H,O, Jerko pacnagaercs Ha BOMY W KUCIOPOJ, HE 00pasyst
TOKCHYHBIX coelnHeHnH. OKHCIUTENbHBIE CBOWCTBA MEPOKCHIA BOJOPOAA 00ECIIEUEHBI
aToMapHbIM KuciopoaoM. Kpome toro, H O, neficTByeT B IIMpOKOM JMana3oHe 3Hade-
HUIl KOHIEHTPAIMH, TeMIIepaTypbl, peakuu cpeasl (pH), ©MeeT BBICOKYIO CEeNeKTHB-
HOCTb OKHCJICHUS Pa3INYHbIX IPUMECEH, CTAOMIBbHOCTD, @ TAKXKE HE TPEOyeT CI0KHOTO
anmapatypsoro odopmienus [9, 10].

Cpenu pu3ndecknx MeTo10B 00e33apaknBaHus HanOoJIee MPOCTHIM SIBISETCS Tep-
Mudeckas 00padboTka Boabl. OHAKO, HECMOTPSI Ha TO, YTO KUIISTYCHHUE TI03BOJISICT YHUY-
TOXHTH B BOJIC TPAKTUYECKH BCE BO3MOXKHbBIC IIATOTCHHBIE OPTaHNU3MBI, JAaHHBI METOJ
HE BO3MOXEH JUIsI IPUMEHEHHUS B IPOMBIIUICHHBIX MaciTadax BBUAY JOPOTOBU3HBI U
He oOmamaeT 3pPeKToM «ImocIeneHCTBISI.

Antucentuueckuii d3pdexr metamtoB (cepedpo, Menp), Opoma, HOIA ITOCTYKHUIT
OCHOBOH JUTs CO3AaHUs (PU3NIECKOTO METOAa 00e33apaKMBAHMUS BOJIBI — OJTUTOAMHAMUH.
OpnHako JaHHBII METOJ HE HCIIONIB3YeTCs! B IIPOMBIIIICHHBIX MaciuiTabax BBHUIY Omac-
HBIX CBOWCTB cepeOpa 1 Me IIPY HAKOIIJICHUH B OPTaHU3ME YEI0BEKa, BOSHUKHOBEHHS
1M0OOYHOTO HETPHATHOTO 3amaxa B cllydyae NMPUMEHEHHs Hona, JOPOrOBU3HBI METOAA
OpommpoBaHus [2].

Cpenu Qu3nuecKknx MeToA0B 00e33apakWBaHMsI IIUPOKOE PACHPOCTPAHEHUE MO-
JYYHIIO UCIOJIb30BAHKUE YIBTPA(HOICTOBOTO N3IyUYeHUs. YIBTPa(pHOIECTOBBIM H3ITyUe-
HUEM Ha3bIBACTCS AJICKTPOMATHUTHOE M3IyYeHHE ONTHYECKOTO AMAaIa3oHa C JUTMHOM
BoHEI 10—400 M. [Ipu o6e33apakuBaHUU BOIBI B TEXHOJIOTHH BOIOIIOATOTOBKH HC-
10JIb3YEeTCsl OMOJIOTHYECKH aKTHBHAs 00J1acTh crieKTpa Y®D-U3TydeHus ¢ JUINHOW BOJIHBI
ot 205 1o 315 uM, Ha3pIBaeMasi OaKTePUIIMIHBIM U3TydeHueM. O0e33apakiuBaHUE BOIBI
Y®-u3nydeHneM 0CHOBaHO Ha HeoOpaTuMbIxX oBpexaeHusx monekyn JJHK u PHK mu-
KPOOPraHW3MOB, YTO MPUBOJUT K THOENH KIETKH. [IpenMyIecTBaMu NCIOIb30BaHHSA
YO®-rydeit IBISIOTCS: IMUPOKUH CIIEKTP aHTUMHKPOOHOTO JACHCTBHS, OTCYTCTBHE OIAC-
HOCTH TI€PEI03UPOBKH, COXPAaHEHHE OPTaHOJIETITHYECKUX CBOMCTB BO/IbI, MUHUMAJIEHOE
BpeMst KOHTaKTa (CeKyHzpbl). HemocratkamMu MeTona SBISIOTCS 3aBUCHMOCTD OaKTepH-
IUAHOTO 3((deKTa OT MyTHOCTH U IIBETHOCTH 00pabaThIBaeMOil BOABI M OTCYTCTBHE OIle-
paTuBHOTO KOHTPOJIA 3(P(HEKTUBHOCTH. DTOT METOJ HE AaeT 3P PeKTa «I10CIeACHCTBHY,
YTO JeNaeT BO3MOKHBIM BTOPHYHBIN pocT OakTepuii B oOpaboranHoit Boze [2, 11].

K ¢usnueckomy mertony o0e33apaknBaHHsI BOJIbl OTHOCHUTCSI FaMMa-H3JIydeHHE.
[Tox neiicTBueM raMMa-M3JIydeHHs B NPOLECCE PaTUOIN3a BOABI 00pa3yloTcst cBOOOI-
HBIE paUKaJIbl, KOTOPbIE OKA3bIBAIOT I'YOUTEIIFHOE JIeHiCTBUE Ha OaKTEPHAIBHYIO KIETKY.
Jo3st mopsinka 25 000—50 000 P BEI3BIBarOT ru0eiIh MPAKTUICCKH BCEX OaKTEpUATHHBIX
¢opm. B ycranoBkax Juist 00e33apaskuBaHMs BOBI MOXKHO HCIIOJIB30BaTh OTPAOOTaHHBIE
TEIUIOBBIACISIIONINE AJIEMEHTHI aTOMHBIX peakTopoB. OnHAKO BBICOKHE TpeOOBaHUS K
TeXHUKe 0e30MacHOCTH TP SKCIUTyaTallMd yCTaHOBKH, OTCYTCTBHE 3((deKTa «rmocie-
JeHcTBUS» U crocoba ONepaTHBHOTO KOHTPOJISI OIPaHUYMBAIOT HCIIOJIB30BAHUE ITOTO
MeTO/1a Ha MIPAKTUKE IEHTPAIM30BAHHOTO MUTHEBOTO BOJOCHAOKEeHHS [2].

@usnueckuii Meton o0e33apakMBaHMS BOJBI YJIBTPa3BYKOM JO KOHIA HESICEH.
D¢ ekt obe33apaXMBaHUS COCTOUT B TOM, YTO YJBTPAa3BYK BBI3BIBACT 00pa3oBaHHE
ITyCTOT B CHJILHO 3aBUXPEHHOM IPOCTPAHCTBE, YTO BEIET K Pa3phIBY KJICTOUYHOW CTEH-
ku Oakrepuu. K mpenmymiecTBaM yiabTpa3ByKOBOW 0OpaOOTKH BOABI MOXKHO OTHECTH
IIMPOKHUH CIIEKTP aHTUMHKPOOHOTO JICHCTBHS, OTCYTCTBHE BIMSHUS HA OPraHOJENTH-
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YeCKHe CBOWCTBA BOABI, HE3aBUCUMOCTh OaKTepHIUAHOTO 3((hekTa oT PU3NKO-XUMHIUe-
CKHX CBOMCTB BObI, JOCTaTOYHYIO TEXHHUECKYIO HaJIe)KHOCTh. BhIcoKas GakTepuuni-
Hast 3QPEeKTHBHOCTD AOCTUTACTCS MPH YacToTe yibTpa3Byka ot 20 000 mo 1 000 000 I'm.
OuncTKa BOJBI YIBTPA3BYKOM CUMTACTCS OJHUM U3 HOBEHIINX U MEPCIIEKTUBHBIX METO-
JI0B 00e33apa’kuBaHMs HECMOTPS Ha €T0 JOPOTOBH3HY. B HacTosIee BpeMst TEXHOJIOTH-
YEeCKHE OCHOBBI UCIIOJIb30BaHMS YJIBTPa3ByKa B BOJOIIOJATOTOBKE He pa3paboTansl [12].

Eme omHMM mepcreKTHBHBIM CIOcOOOM 00e33apakMBaHUsl IHUTHEBOH BOJIBI
ABIseTCs ee 00paboTKa MMITYJIbCHBIMH 3JEKTpHUecKuMHU paspsigamu  (UOP).
DrexTporuapasiandeckuii 3p(HeKT BO3HUKAET B pEe3ysbTaTe BBIACICHHUS OONBIIOTO KO-
JMYECTBA PHEPTUU MEXIY JIEKTPOAAMH, NOMEIICHHBIMH B 00padaThiBaeMyio BOY.
BricokoBombrHEI (20—100 kB) mmu HuskoBoisTHEN (1-10 kB) pa3psa npoucxonut 3a
JIOJM CEKYH[Ibl M COIPOBOXKIAETCSI MOIIHBIMU YIApPHBIMH BOJHAMHU, SIBICHUSIMU KaBH-
TaIH, yIbTPa(UOICTOBBIMY U YIBTPa3BYKOBBIMH UMITYJIbCAMH, BOSHUKHOBEHHEM Mar-
HUTHBIX ¥ JIEKTPUUYECKUX MOJIEH, B Pe3yIbTaTe Yero MPOUCXOAUT YHUUTOXKECHUE B BOJIE
IIPAKTHYECKH BCEX MAaTOr€HHBIX MUKPOOPTaHM3MOB. bakrepunnanbie CBOWCTBa coxpa-
Ht0TCS 10 4 MecsneB. OCHOBHBIM ITPEUMYIIIECTBOM JIaHHOTO METO/Ia SIBISIETCST HKOJIO-
rudeckast yucrora. OJHAKO 3TOT CrIoco0 UMEET psii HeIOCTATKOB, B Y4CTHOCTH OTHOCH-
TEJIbHO BBICOKYIO 3HeproeMkocts (0,2—1 kBt/4/m?) u, kak ciencrsue, noporosusny [2].

Kaxnp1ii 13 paccMOTPEHHBIX METOJ0B 00€33apaKMBaHUS MUTHEBOH BOABI MMEET
psix mpenMyniecTB U HegoctaTkoB. LInpoko mpuMeHseMblil Ha IPAKTUKE METOM XJIOpH-
POBaHUsI, HECMOTPS Ha CBOIO AP PEKTUBHOCTD, TPUBOAUT K 00PAa30BaHUIO TOKCUYHBIX H
MYTareHHBIX JJIS OpraHN3Ma 4eJIOBEeKa M OKpYKarollel cpenbl BemecTB. O30HupoBaHNE
BOJIBI SIBIISIETCS B3PHIBOOIIACHBIM U JIOPOTOCTOSIIIUM MeTojoM. Yd-00e33apakuBaHue
BOJIbI 3HAYMTEIIBHO 3aBUCUT OT (PM3MKO-XMMHUYECKHX CBOMCTB BOAbl. HemocTtarounas
N3yYEHHOCTb, JIOPOTOBU3HA U CIOKHOCTH TEXHUYECKOTO 00eCcIeueH s UCTIOIb30BaHUs
METOJI0B TaMMa-N3JIydeHNUs, yIbTPa3ByKa 1 00paOOTKH BOABI UMITYJIbCHBIMH 3JIEKTpHUe-
CKHMHU pa3psiiaMu JIeJIAl0T JaHHBIE METObI HEIOCTATOYHO PUEMIIEMBIMH Ha IIPAKTHKE.

K Hambonee mepcrneKTUBHBIM M3 IPEICTABICHHBIX METOJOB 00e33apaknBaHUs
BOJII MOXXHO OTHECTH IKOJIOTUYECKH YHCTHI M IKOHOMHUYECKH BBITOJIHBIA METO[ 00-
pabOTKM BOJBI MEPOKCHIOM Bojgopoaa. OnHaKo MPUMEHEHNE JAAHHOTO METoJa B Mpo-
MBIIIJICHHBIX MaclITadax TpeOyeT MOMOIHUTEIbHOTO N3y UYSHHS.
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Ha ocnose ananuza KoncmpykmugHulx ocobennocmetl ycmpoucmea camomeyHulX KaHaIu-
3AYUOHHBIX cemell NOKA3AHO, 4MO 6blOOp MeXHON02UU NPOUUCIMKU MPYOOnposoda u (uiu) eo
soccmanosienus (peHosayuy Uil CaHayuy) 6 CIyuasax IUKUOAyuU asapuu 6 eude 3acopa Ka-
HAMU3AYUOHHO20 MPYOONPO6OOA UNU HAPYUWEHUS €20 YeTOCMHOCIU OO0ACeH GbINOTHAMbCA 6
onepamueHOM Nopsioke Ha OCHOBe 3apanee pazpadoOmMAaHHBIX MUNOGLIX MEXHOI02ULEeCKUX Kapm
Nnpou3B00CMEA PeMOHMHO-CMPOUMENbHBIX pabon, ¢ y4emom ceedeHull 06 asapuiiHomM yuacmie
cemu, umeiowuxcs 6 dokymenme «Mngopmayuonnas mooensb cucmemvl KAHATUIAYUU NOCETEHULY.

AHanu3 CTaTUCTUYECKUX JAHHBIX O KaHAIM3alMOHHBIX CeTIX B 129 HaceneHHbIX
nyHkrax Poccuiickoit denepaunu, npencTaBieHHbIH B ctarbe [ 1], mokassiBaet, 4To 00-
aee 55 % TpyOOIPOBOAOB JAAHHOTO BHJIa MH)KEHEPHBIX KOMMYHHKAIWH HYXJIar0TCs B
KalUTaabHOM PEMOHTE, TaK KaK HOPMATUBHBIA CPOK MX IKCILTyaTalluU 3aKOHUYUIICS.

MyHununanbHble NPEANPUSATHS BOAOIPOBOIHO-KAaHAIN3aLMOHHOIO X03sIICTBa Ma-
paJUIeThHO C TIOBCETHEBHOM CHCTEMATHYECKOU paboToil mo obecredeHuto becrepedon-
HOTO BOJIOCHAOXKEHHSI M OTBEJCHHS CTOYHBIX BOJI OT 3/IaHHH, CTPOCHHUH M COOPY)KEHHH
MI0CEJICHHUI BBIMIOIHSIOT IUIAHOBBIE PAOOTHI MO KalUTAIEHOMY PEMOHTY, PEKOHCTPYKIMH
1 CTPOUTEINILCTBY HOBBIX TPYOOIIPOBOHBIX CETEH C L1ENIbI0 00€CIIeYeHNsT KOMIIJIEKCHOTO
U yCTOMYMBOTO pa3BUTHsI TEPPUTOPUI MOCEIECHUI U TOPOACKUX OKPYIOB.

OTnuuuTenbHble NMPU3HAKU BUAOB CTPOUTENBCTBA «KANUTAIbHBIA PEMOHT JIH-
HEHHBIX OOBEKTOB» M «PEKOHCTPYKLMS JIMHECHHBIX OOBEKTOB» YCTAHOBJIEHBI B cTarbe |
I'panocrpourensuoro koxekca [2]. [Ipu BbeimomHeHHH paboOT 0 «KaNWTAIBHOMY pe-
MOHTY» TPYOOIIPOBOJHBIX CETEH WJIM MX YYaCTKOB (4acTeil) Tak e, Kak M IpH «pe-
KOHCTPYKIUM», IPUHATO CUUTATh, YTO IPOUCXOAUT U3MEHEHUE NapaMETPOB JIMHEIHBIX
00BEKTOB, HO NPH ITPOU3BOJCTBE BTOPOTO BH/IAa paOOT ATO «BIICUET 32 COOOH M3MEHEHHE
KJlacca, KaTeropuu U (WiIM) IepBOHAYAIbHO YCTAaHOBJICHHBIX MTOKa3aTesiel (yHKIIMOHH-
pOBaHUS TakuX OOBEKTOB (MOIIHOCTH M JP.) WIN IIPH KOTOPOM TpelyeTcs U3MEHEHHUE
IPaHUII [10JI0C OTBOJA U (MJIM) OXPAHHBIX 30H TaKUX 00BEKTOBY.

B Poccuiickoit denepanun KanutajlbHbIA PEMOHT KaHAJIU3ALMOHHBIX CETEH OCYy-
LIECTBISIETCS C MPUMEHEHHEM COBPEMEHHBIX OECTpaHIICHHBIX METOJ0B BOCCTaHOBJIE-
HUs (PEHOBAIMM MJIM CaHAIMK) TPyOOIIPOBOJIOB, a TAKXKE C IIPUMEHEHHEM TPaIUIHMOH-
HOTO TPaHLIEHHOTO MeTo/a (OTKPBITOTO CII0C00a CTPOUTENLCTBA), 3aKIIIOYAIOIIETOCs B
3aMeHe TpyO Ha PEMOHTHPYEMOM y4YacTKe TPYOONPOBOAHON CETH C MPEABAPUTEIBHBIM
BCKPBITHEM 36MHOI IOBEPXHOCTHU HaJl HUM.

[Ipy pexkoHCTPYKIUM KaHAJIU3ALHMOHHBIX CETeH NPUMEHSIOTCSA: TpPaAULMOHHBIN
OTKPBITHIH CIIOCO0 MPOM3BOACTBA MOHTa)ka TPyOOIpoBOAa ¢ pa3pabOTKOH rpyHTa B
TpaHIIee HKCKaBaTOPOM M COBPEMEHHBIE OeCTpaHIIeHHbIE METO/bI — TOPU30HTAIBEHOE
HanpaBJIeHHOE OypeHHe ¥ MUKPOTOHHEINPOBAaHHUE, BHEAPEHHBIE B MUPOBYIO IPAKTHKY
CTPOUTENIBCTBA B MOCIEAHENH YETBEPTU MPOILIOrO CTOJIETHS, a TaKkKe TPaJULOHHBIE
OecTpaHILeHbIe METOIBI — TPOKOJ, TIPOJIABINBAHUE, TOPU3OHTAILHOE IITHEKOBOE OypeHHe
1 IMTOBas poxoaka. Kpome Toro, BhIIEIEpeYHCIICHHbIE OECTpaHILEHHbIE METOIbI MIPH-
MEHSIIOT JJIsl CTPOUTENIBCTBA HOBBIX TPYOOIPOBOIOB B CTECHEHHBIX YCJIOBHSIX Ha Tpacce
JIMHEWHOTO 00BEKTa, P YCTPOMCTBE MEPEX00B MO/l BOAHBIMH 00BEKTaMH, aBTOIOPOTaMH
1 JKEJIe3HOOPOYKHBIMU Iy TSMH ¥ TIPH TITyOUHE 3aJI0’KEHHs TPyOOIPOBO/IA CBBIIIE 7 M.

TpasuyoHHBIN TpaHIIEHHBIH METO KalMTaJbHOTO PEeMOHTA (BOCCTAHOBIICHHS)
TpyOOIPOBOJIOB COTPSKEH C BBIIOJIHEHHEM OO0JIBIIOr0 00beMa 3eMIISIHBIX padoT, pas-
pYyLIEHUEM MOKPBITUIl aBTOAOPOT, TPOTYapOB U ra30HOB, MOBPEXKIEHUEM JPEBECHBIX U
KyCTapHHKOBBIX PacTEHHUH, NMEPEKPHITHEM aBTOMOOMIIBHOTO M OOLIECTBEHHOTO TpPaHC-
nopTHoro JABMKeHUs. [Ipn pa3paboTke TpaHIIEH HA PEMOHTHOM y4acTKe, KaK IIpaBuiIo,
TpeOyeTcst OCyIIECTBISITh KPEIJICHHE €€ OTKOCOB, IOTOMY YTO YJIMYHbIC KaHAIU3AIHOH-
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HBIC CETH MPOKJIAABIBAIOTCS Ha TiTyOnHe 3—7 M. CTOMMOCTB paboT 10 BOCCTAHOBJICHUIO
OIaroyCTpoicTBa TEPPUTOPHH IIPU MPUMCHCHHH TPAHIICHHOTO METO/Ia PEMOHTA KaHa-
JMU3aUOHHBIX CETEeH COCTABISCT 3HAYUTEIHHYIO JONI0 B 001eM 00beMe 3aTpar Ha pe-
MOHTHO-CTPOHTEIbHBIC paboThl. KpoMme Toro, HapymieHne TpaHCIOPTHON HHPPACTPYK-
Typbl B OJIATOYCTPONCTBA TEPPUTOPUHU B JKUJIBIX 30HAX IPHU IPOU3BOICTBE PEMOHTHO-
CTPOUTEIBHBIX PabOT BBHI3BIBACT COIMATBHOE HETOBOIBCTBO KUTEIICH.

IIpu aBapum Ha CaMOTEYHOH KaHATH3AIMOHHOW CETH B BHJIC 3aCOpa WIIH ITOBPEK-
JIEHUS [[ET0CTHOCTH KOHCTPYKIIHA TPYOOIIPOBO/IA TOCTATOUYHO CIIOKHO 00eCIeunTh Oec-
nepe0OITHOCTh AEWCTBUS BBIMICICKAIINX YIACTKOB CETH 0 IPUYNHE CIEIUPUICCKUX
TEXHHYECKHX MapaMeTPOB JaHHOTO BUAa HHXKCHEPHBIX ceTell. HapykHas kaHamu3aIu-
OHHAsl CaMOTEYHas ceThb Mo (hopMe IMPOCTPAHCTBEHHON KOMITOHOBKH XapaKTepU3yeTCs
KaK pa3BeTBIICHHAs CHCTEMa MOA3EMHBIX TPyOOIIPOBOJOB U KaHAJIOB, B KOTOPOII ImocIe-
JIOBAaTEIhHO COCAMHEHO MHOKECTBO YYaCTKOB BHYTPHKBAPTAJIbHBIX U YIUIHBIX CETEH,
a Taxke 0acceHHOBBIX KOJUIEKTOpOB. [lo HampaBICHHWIO MOTOKA TPAHCIOPTHPYEMOM
cpenbl KaHAIH3AIMOHHAS CaMOTeYHasl CeTh OTHOCHUTCS K KaTeTOPUHU COOPHBIX ceTeil, B
KOTOPO¥ CTOYHBIE BOJBI OT 3/IaHUH, CTPOCHUH U COOPYKEHUH, PACTIONIOKEHHBIX B TPaHH-
[[aX OJJHOTO HMJIM HECKOJIBKUX OaCCEHHOB KaHAIM30BAaHUS, OTBOAATCS 10 TPYOOIIPOBOAAM
K HACOCHBIM CTaHIUSM, K CTAHIIUSAM OYHCTKH WA K MECTY BBIITyCKa B BOJHBIC OOBEKTHI.
[To ruapaBIUYECKOMY PEKHMY HaHHBIH BUJ TEXHHUECKOW CHCTEMBI XapaKTepU3yeTCs
Kak Oe3HamopHas ceThb TpyOompoBoaoB. HapykHas kaHaIW3aHOHHAs CeTh TPyOOoIpo-
BOJIOB SIBJISIETCS DJIEMEHTOM B3aMMOCBSI3aHHONH MHOTOKOMIIOHEHTHOM CUCTEMbI KaHAJIH-
3allid MOCETeHMs. B 3aBUCUMOCTH OT TOTO, KAKHUE KaTETOPUU CTOYHBIX BOJ TPAHCIIOP-
THPYIOTCS IO TPYOOIIPOBOTHOM CETH, UX MOIPA3ACIAIOT Ha BUIBI CUCTEM KaHATH3AI[UH.
[Ipu momHOM pa3aenbHON CUCTEME KaHATH3AI[UH B ITOCEICHAAX CTPOST ABE pa3lcibHBIC
CeTH: OJTHA CETh TPYOOIIPOBOMIOB IJISI OTBEACHUS OBITOBBIX U MPOU3BOICTBEHHBIX CTOY-
HBIX BOJI, TOMYIICHHBIX K COPOCY B TOPOICKYIO KaHAIH3AIIIIO, BTOPAast — ISl OTBEACHHUS
MTOBEPXHOCTHBIX CTOYHBIX BOJI.

B cooTBeTcTBHH ¢ KITACCHYECKUMHI HOPMAaTUBHBIMU MIPABHIIAMU CAMOTEYHAS KaHa-
JMU3alUOHHAS CETh TPYOOIPOBOIOB IIPOCKTUPYETCS B OJHY JIMHUIO. [Ipu cTpouTensCcTBE
HATIOPHOW KaHAJTH3aI[UH, a TAaK)Ke BOJOIPOBOIHBIX CETEH IMUPOKO MPUMEHSIOTCS TEX-
HOJIOTHUYECCKUE MEPOIPHSTHS: JTyOIHpOBaHHE TPYOOIPOBOAOB, YCTPOHCTBO OOBOTHBIX
JUHUN W TEepenyCcKoB, a TaKKe IMapaliielibHas MPOKIagKa TPyOOIpOBOIOB, KOTOPEIE
obecrieunBarOT OecrepeOOHOCTE padOTHl BCEH MM OONBIICH YacTH 3JIEMEHTOB TEX-
HUYecKkor cuctemsl. [Ipu cTpouTenscTBe ceTeil caMOTEeUHOM KaHalu3aluu B MUPOBOM
MPAKTHKE ATH MEPOIPHUATUS HCTOPUICCKU HE TIPUMEHSIOTCS, BO-TIEPBEIX, U3-32 YKOHO-
MHUYECKUX COOOPaKeHUI, a BO-BTOPHIX, C IEIHI0 BBHITOJHEHUS OCHOBHOTO MOJOXKCHHUS
METOIMKH MPOSKTUPOBAHUS M TMPABHIJI IKCILUTyaTalldH CETeH KaHAIM3allMOHHBIX TPY-
0OOIPOBOIOB, MpeaHA3HAYCHHBIX I TPAHCIIOPTHPOBAHHUSA XO3SHCTBEHHO-(EKATBHBIX
(comepxamux 10 500 M/ B3BEIICHHBIX BEIIECTB) M MOBEPXHOCTHBIX CTOYHBIX BOJ,
TpeOYIOMHUX CTPOUTH TPYOONPOBOJ C TAKHMH YKIIOHOM H JHAMETPOM, IPHU KOTOPBIX
OymeT obecrieueHa CaMOOYHUIIAIOIIAs CKOPOCTh MIOTOKA B MIEPHUOIBI IIPOITYCKa IO TPY-
0OIpPOBOY PacUETHOTO MAKCHMAaJIBHOTO CEKYHIHOTO pacxXoja C YYETOM COOIFOICHHUS
HOPMATHBHBIX TPEOOBAaHUH 1O MPENeIbHOMY HATIOTHCHHIO TPyOompoBoxa (Uit OBITO-
Bol kaHanu3anuu — ot 0,6 1o 0,8 H/D B 3aBUCHMOCTH OT AuaMeTpa D TpyOompoBona, a
IUTSL TOKIeBoW H/D mpuHUMAETCsl pPaBHBIM 1).

B oTedecTBeHHBIX CTPOUTEIBHBIX HOpPMaX BBIMICTIPUBEICHHBIC TEXHUYCCKUAE Me-
porpusTUs WA obecrnedeHus «OecrnepeOOMHOTo AeHCTBHSI CHCTEMBI BOJOOTBEACHUS
U, COOTBETCTBEHHO, P CTPOUTEIHCTBE KaHATH3AIIMOHHBIX CETCH OBLIM MPOIHCAHBI
Brepsele B 1. 4.19 CII 32.13330.2012 «CHulI 2.04.03-85. Kananuzanus. HapysxHble
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CeTHU M COOpyXeHus». B neilcTByromieil penakuuu 3Toro JaokymeHta B 1. 6.1.1
CII 32.13330.2018 «CHull 2.04.03-85. Kananusauusa. HapyxHble ceTu U coopyxe-
HUSD» yTOYHSIETCS, YTO IPEIyCMaTpUBaTh YCTPOHCTBO MEPENnyCKHBIX TPyOOIpOBOJIOB
1 KaMmep, Ha MapajuieNIbHO MOCTPOSHHBIX CAMOTEUHBIX KOJUIEKTOPaX KaHAJIM3alWu JUIs
OTKJIIOUCHHS aBAPUHMHBIX YYACTKOB CETH CIIEAYET IPH HAJINYNN TEXHUYECKOH BO3MOXK-
HOCTH U LIEJIE€CO00Pa3HOCTH NPUMEHEHNUS TaHHOTO MEPOIPHUSTHSL.

Cnenyer orMeTuth, uro B CrpaBoyHUKE NpoekTupoBuuka [3, c. 20], uznanHom
B 1963 r., mponucaHo, 4YTO «KOJbLEBAaHHE CETEH KaHAIU3alUK AOIMYCKAETCs JIMIIb IPU
HaJIM9AN 0COOBIX TPEOOBAHUIY.

Krnaccndeckne HOpMaTHBHbBIE MPAaBUIA IO YCTPOMCTBY MEPEXOA0B CAMOTEUHBIX H
HaIOPHBIX KaHAJIN3AHOHHBIX TPYOOIIPOBOAOB Yepe3 BOIHBIE OOBEKTHI B BUE IIOKEPA
MOYKHO OXapaKTeph30BaTh Kak 0coOblie TpeboBanus. CTpOUTEIHCTBO TPyOOIIPOBOJOB HA
TaKHX y4acTKaX OCYIIECTBISICTCS B JBE pabouue JMHHUU C YCTPOMCTBOM Kamep Iepe-
KJIIOUEHHsI Ha 000MX KOHILIAX JIMHUH JI0KepoB. B KaMepax rnepekioueHus ycTaHaBIuBa-
0T 3aIIOPHYIO apMaTypy, C OMOIIbIO KOTOPOH BO3MOXKHO OTKIJIIOYEHUE OTHON MIIH JBYX
TapajuIeIbHBIX JIUHUN AFOKepa MPpY BO3SHUKHOBEHUH aBapUIHBIX CUTyalnii.

Hapymenne npoekTHOro pexxnMa (pyHKIMOHMPOBAHHS CAMOTEUHBIX KaHAJIN3aAIH-
OHHBIX CeTell MPOUCXOANT 110 IPUYNHE BOZHUKHOBEHHUS JIBYX BHJIOB aBapUHHBIX CUTYya-
nuii (0TKa30B (QYHKIMOHUpPOBaHUS). [IepBrIil BU — 3aKymopka TpyOompoBoaa (3acop),
BTOPOH — HapyIIeHHEe FepPMETUYHOCTH 32 CUeT 0Opa30BaHUs TPEUIMH U JPYTHX THIIOB
MOBPEXJICHUH €ro LEJOCTHOCTH. YacToTa BO3ZHMKHOBEHHS OTKA30B (DYHKIIMOHUPOBA-
HUSI KaHAJIM3AIMOHHON CeTH 3aBUCHUT OT COOJIIONEHHSI CTAHAApPTU3NPOBAHHBIX HMPABUII
B IIPOLIECCE MX MPOEKTHUPOBAHUS, CTPOUTEILCTBA M IKCIUTYyaTAIlMH, & TAKXKE BIUSHHA
OospIIoro psija ApYrux (akTopoB, B YHCIE KOTOPBIX CPOK IKCIUTyaTallld, CE30HHBIC
MIPOIECChl M BHEIIHNE HArpy3KH M BO3JECHCTBHUS HA MOJ3EMHBII TPYOOIPOBOI NMEIOT
Haubosiee CylIiecTBEHHOE 3HaueHHe. HarmsiaHeM nmpuMepoM paboTOCIIOCOOHOCTH ce-
Tell KaHAJIM3alUK B KPYITHOM TOPOJIE SIBISIETCS! MOAPOOHBIA aHAJIM3 CTATHCTHYECKUX
JaHHBIX 00 aBapuilHbIX cuTyanusx B I. Camape 3a nepuoxa 9 ser (2002-2010 rr.) Ha
KaHaIM3allMOHHKBIX TPyOoIpoBoaax (¢ obmieit mporskeHHocTh0 1200 KM, BKITIOUas Ha-
MTOpHEIE TPYOOIPOBOABI 82,2 KM), IPEICTABICHHEIN B pabote [4]. Pe3ympraTsl 3THX HC-
CJIEZIOBAaHMH ITOKa3aJI1, YTO KOJIMYECTBO 3aCOPOB B CAMOTEUHBIX TPYOOIIPOBOAAX MPEBbI-
maer olI1ee KOJMYECTBO MOBPEXK/ICHUH B HAITOPHBIX M CAMOTEUHBIX TPyOOIIpOBOJax B
136 pas. bonee 97 % obmiero uncia 3acOpOB MPOUCXOIUT HA KaHAIH3AIMOHHBIX CETIX
muameTpoMm 10 250 MM. YimenpHOE KOJHYECTBO OTKAa30B (3aCOPOB / MOBPEXKICHUN) B
TEUEeHHE OIHOTO roja ObUIO 3a(hMKCHPOBAHO HAa | KM JIMHBEI TPyOOIpPOBOAA C JHMe-
tpoM: 10 150 mm — 16,1 / 0,05 mr./(km-Tox); 200 — 250 mm — 6 / 0,033 mrt./(kM-TOx);
300 — 350 mm — 1,2 / 0,025 mr./(km-Tox); 400 — 450 mm — 0,2 / 0,015 mt./(km-rox). st
YYacTKOB TPyOOIIpOBOZOB ¢ AuaMeTpoM cBblme 400 MM KOJIMYECTBO IMOBPEXKICHHUH CO-
IIOCTABHMO C KOJINYECTBOM 3aCOPOB.

KoHCTpyKTHBHBIE OCOOCHHOCTH YCTPOMCTBA CaMOTEYHBIX KaHAJIM3ALMOHHBIX Ce-
Teil CIIOCOOCTBYIOT TOMY, YTO JJIsl BBIIOJIHEHUS Pa0OT 10 JIMKBHUJIAIMK aBapUU Ha 3TUX
TpyOOIpOBOIaX OTBOAUTCS OrpaHMYeHHOE BpeMs. [1o3ToMy BEIOOp TEXHOIOTHH HPO-
YUCTKU TPYyOOIpoBona U (WIIM) €ro BOCCTAHOBJICHUS (PEHOBAIIMY WM CaHAIIMH) JOJI-
JKECH BBIIIOJIHATHCS B OIIEPATUBHOM HOPSIIKE HA OCHOBE 3apaHee pa3pab0TaHHBIX THIIO-
BbIX (0Opa3mOBBIX) TEXHOJOTHYECKHX KapT MPOU3BOJCTBA PEMOHTHO-CTPOUTEIBHBIX
pabot, ¢ ydeTroMm cBeieHUil 00 aBapUHOM y4YacTKE CETH, UMEIOIIUXCS B JJOKyMEHTE
«MHupopmanmoHHas MOEIb CUCTEMBI KaHAIN3AINH [TOCEICHHS».

B cootBercTBHM ¢ TpeOOBAHUSAMH ACHCTBYIOMINX HOPMATHBHBIX JIOKYMEHTOB BbI-
60p ciocoba CTPOUTENHCTBA (OTKPBITHIH HITH 3aKPHITHIH ) U (HITN) BOCCTAHOBJICHHS KaHa-
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JMU3alHOHHOTO TPYOOIIPOBO/Ia M BEIOOP MeTo1a OecTpaHIIeHHOW IPOKIaaKH (TIpH OLlCH-
Ke BapuaHTa C MPUMECHEHHEM TEXHOJOTHH 3aKpPBITOTO CIOCO0a MPOU3BOICTBA PadoT)
JIOJKCH TPOM3BOJUTHCS HA OCHOBE TEXHUKO-DKOHOMHUYECKOTO CPaBHCHHS BAapPHAHTOB.
Br160p onTHMaNBHOTO METO/Ia BOCCTAHOBICHUS TPYOOIIPOBOIA U3 YUCIA OSCTPaHIICH-
HBIX TEXHOJOTUH PEKOMEHyeTCs BEITIONHITh Ha OCHOBE CBEJICHHI O TEXHOJIOTHIECKUX
U AKCIUTYaTallHOHHBIX TOKA3aTesIX CEMH METOIOB, Hamboliee OIMPOKO MPUMEHICMBIX
Ha TMpaKTUKe, MHPOPMAIHSI O KOTOPHIX CHCTEMaTH3MPOBaHA U MOIPOOHO H3IIOKEHA B
nokymeHnte «IlonoxkeHue o caHauu BOIOIPOBOAHBIX U BOILOOTBOJSLINX ceTeil» [5].

Ha mepBom srame permamMeHTa IO BBEIOOPY TEXHOJIOTHH BOCCTAHOBICHUS (PEHO-
BalliW WJIM CaHAIMW) TPpyOONpOBOJa HA aBapUHHOM yYacTKE WJIM Ha Y4acTKe, IOJJIe-
JKaIleM KalUTaTbHOMY PEMOHTY IO MPUYHHE MPEBBIIICHAS MPOSKTHOTO (PacyeTHOrO)
CpOKa €ro IKCILTyaTaIliH, a TAKXKE IIPH PACCMOTPEHIH PEIICHIS O IIPOBEACHUN PaboT 1o
PEKOHCTPYKIIMH yYACTKA CETH PEKOMEHAYETCS BBHIITOJHUTH KOMIUICKCHBIA aHAIH3 Clie-
IYIOIIAX WHPOPMAIIHOHHBIX TaHHBIX:

1) cBenenuii U3 gokymeHnra «/HPOpManIHOHHAS MOIETh CHCTEMBI KaHAJTH3AI[UU
MTOCEJICHUST» O TEKYIEM COCTOSHIH KOHCTPYKTHBHBIX 3JIEMEHTOB TPyOOIpOBOIa Ha pe-
MOHTHOM YYacTKe M €T0 IMPOCKTHHIX M (PaKTUICCKUX IMOKa3aTenel pyHKIMOHUPOBAHUS
(mpormyckHas CrIOCOOHOCTh M JUAMETP TPYOOIPOBO/IA; HATMYUE W BBl IIOBPEIKICHHH,
BEISIBJIICHHBIC TP TIPOBEICHUN 00CIIEIOBaHUS TPYO U KOJIOIICR);

2) CBeICHUH O 3aIUTAHUPOBAHHBIX MEPOIPHUATHSX 10 IEPCIIEKTUBHOMY Pa3BUTHIO U
MTOBBIIICHUIO HAJC)KHOCTH AKCIUTYaTallid CHUCTEMBI KaHATU3allui U ¢ MOJICPHHU3AIIHH,
3aJI0KCHHBIX B TOKyMeHTe «lIporpaMmma KOMIUIEKCHOTO Pa3BHTHUS CHCTEM KOMMYHAJb-
HOW MH(PACTPYKTYpHI ITOCEICHU», pa3paboTaHHOM U YTBEPIKICHHOM Ha OCHOBAHHH
[eHepaapbHOTO TUTAHA TIOCEIICHUS.

Ha 3aBepmaromiem 3ramne perfiaMeHTa CIeAyeT MPOU3BOAUTE TEXHUKO-YKOHOMHUYE-
CKO€ CpaBHCHHE BaPHAHTOB TI0 BHIITOJIHEHUIO PEMOHTHO-CTPOUTEIEHBIX pa0OT Ha OCHO-
BE CIICIYIOIINX MPEABAPUTEIIEHO COOPAHHBIX UCXOMHBIX JAHHBIX:

— CBEICHHI O MPOTSDKEHHOCTH TPACCHl PEMOHTHOTO y9acTKa KaHaJW3allud U Ha-
JUYUH HA HEH MIOBOPOTHBIX, Y3JIOBBIX U MEPEaIHBIX KOIOIIECB;

— CBEJICHUH O TIIyOWHE 3aJI0KCHHS TPYOOIIPOBO/Ia M HATMYHH BIOJb U TIOMIEPEK €To
TPaCCHI paHee YIIOKESHHBIX ITO[36MHBIX HH)XKCHEPHBIX CETEH U TPAHCIIOPTHBIX KOMMYHH-
Kalluii;

— CBelleHUH 0 penbede MECTHOCTH M THAPOTCOIOTHIESCKUX YCIOBHIX Ha PEMOHT-
HOM y4YacTKe TpyOOIpoBOa M IPYTHX MECTHBIX YCIOBHSX;

— CBEJICHUH O HAIMYUH KBATH()UIIMPOBAHHBIX CIICIIHATUCTOB, CTPOUTEIHLHOTO 000-
PYIOBaHUS M MaTepUATOB, HCOOXOAMMBIX ISl BRIIOJHEHHS CTPOUTEIHHO-MOHTAXKHBIX
paboT ¢ MpUMEHEHHEM OeCTPaHIICHHBIX TEXHOJIOTHH.

[Ipu BEIOTHEHUH TEXHUKO-PKOHOMHYECKOTO CPaBHEHHUS BapUAHTOB IO BHIIIOIHE-
HUIO PEMOHTHO-CTPOHTEIBHBIX Pab0T PEeKOMEHIyeTCs TINATSIFHO MPOAHAIH3UPOBAThH
U y4ecTh MPHU MPOSKTUPOBAHUU B pacUeTaX BCE BO3MOXHBIC IIPOCKTHBIC CHUTYAIIUN
(comracuo CIT 248.1325800.2016 «Coopy:xenust nogzemusie. [IpaBuia npoekTuposa-
HUSD), OIIPEICIICHNE ITOTO TOHATHS: «KOMIUIEKC HanOoIee HeOIaronprusTHRIX YCIOBHH,
KOTOpBIC MOTYT BOSHUKHYTH IIPH BO3BEICHUU U IKCILTYaTAI[IH COOPYKCHHSD ).

C menplo0 COCTaBIICHUS W aKTyalln3allmd JTOoKyMmeHTa « HpopManuoHHAs MOIETh
CHUCTEMBI KaHAIM3alUHU [TOCEICHHS» OPTraHU3aIUsIM, YKCIUTYaTHPYIOIINM MYHHUIIUTIATb-
HbIC KaHAJIM3AI[MOHHBIC CETH, PEKOMEHIYETCS CHCTEMAaTHYSCKH OCYIIECTBIATh paboTy
[0 MPOBEJCHUIO OOCIIEOBAHUS TEXHUYECKOT'O COCTOSHHS TPYOOIPOBOMHEIX CETEH H
KOJIOJIEB Ha HUX B cooTBeTCcTBUH ¢ monoskeHusMH CII 272.1325800.2016 «CucTteMsl
BOJIOOTBEICHHS TOPOACKHUE U IMOCETKOBEIe. [IpaBmira obcnenoBaHus .
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VY4er mpoeKTHBIX pemIeHHH, 3al0KEeHHBIX B TpagoctpoutensHor (IIIIT) m mpo-
EKTHOH JIOKYMEHTALUH 110 KOMIZIEKCHOMY Pa3BUTHIO TEPPUTOPHH, TIPHIICTAIONICH K 3€-
MEJIBHOMY y4YacTKY, Ha KOTOPOM pacIIOJIOKEH pacCMaTpUBAEMbIH PEMOHTHBIN y4acTOK
CeTH KaHaIM3auuH, OyIeT crocoOCTBOBATh OOECIIEUEHUIO YCTOWYMBOTO Pa3BUTHS I10-
CEJICHUS M MO3BOJINT COKPATUTh 3aTpaThl HA MHKEHEPHOE 0OeCredeHne BHOBD CTPOs-
IIUXCSI 00OBEKTOB.

BriBoabI:

1. BeIOOp TEXHOJOTMH HPOYHCTKH TPyOOIpoBOAa M (MJIM) €ro BOCCTAHOBJICHUS
(peHOBanMM MK CAaHANMN) B CIyYasx JIMKBUIAINY aBapUH B BHJE 3acOpa KaHAJIU3AIH-
OHHOTO TPyOOIIPOBO/A MM HAPYIICHHS €0 LETOCTHOCTH JIOJDKEH BBITIOIHSATHCS B OIe-
paTHBHOM TOPSJIKE HA OCHOBE 3apaHee pa3pabOTaHHBIX THIOBBIX (00Pa3OBBIX) TEXHO-
JOTHYECKUX KapT MPOU3BOJCTBA PEMOHTHO-CTPOUTENIBHBIX PaldOT, C yUETOM CBEIEHHUH
00 aBapuMiHOM y4acTKe CETH, UMEIoIMXcs B AoKyMeHTe «MH]opmanronnas mMonens
CHCTEMBbI KaHAJN3AIH OCEICHU.

2. PersameHT 110 BBIOOPY TEXHOJIOTHH BOCCTAHOBIICHHS (PEHOBAIIMM WIIN CAHALIUH)
TpyOOmpoBO/Ia Ha aBapUWHOM y4YacTKE WJIM Ha Y4acTKe, IMOJUIekKaleM KaluTalbHOMY
PEMOHTY IO NPUYMHE MPEBBILICHUS MPOEKTHOTO (PacyeTHOr0) CpoKa €ro 3KCILTyara-
LMY, a TaKXKe NPH PACCMOTPEHHUH PELICHHS O MPOBEIACHUU PA0OT IO PEKOHCTPYKIHH
ydJacTKa CeTH, PEKOMEH/yeTCsl HAUMHATh C MTPOBEICHHS KOMIJIEKCHOTO aHAJIM3a CBEJe-
HUll U3 10KyMeHTOB «VH(pOpMAIMOHHAsT MOJICNIb CUCTEMBI KaHAIN3ALUH TI0CEICHUS
n «IIporpaMmma KOMIUIEKCHOTO Pa3BUTHSI CUCTEM KOMMYHaJIbHOW HHPPACTPYKTYPHI 110-
CEJICHUSI», C TIOCIIEAYIOIINM BBIITOJTHEHUEM TEXHHKO-9KOHOMHUYECKOTO CPAaBHEHNUS BAPH-
AQHTOB HAa OCHOBE MCXOIHBIX JAHHBIX: CBEACHUI O MPOTSHKEHHOCTH TPacChl pEMOHTHOTO
ydJacTKa KaHaJIM3aUHN 1 HAJTMYWUHU HA Hel TTOBOPOTHBIX, Y3JIOBBIX U MEPENaAHbIX KOJIO-
LIeB; CBEACHUI 0 NIyOMHE 3aJI0KEHUST TPYOOIPOBO/IAa U HAJTWYHH BJIOIb U MOIMEPEK €TO
Tpacchl paHee YIOKCHHBIX MOA3EMHBIX MH)KCHEPHBIX CETeH M TPAHCIOPTHBIX KOMMY-
HUKAIWH; CBEACHUH O penbede MECTHOCTH M THAPOTEOJIOTHYECKUX YCIOBUSAX HA pe-
MOHTHOM y4YacTKe TpyOOIpoBOJa M APYTHX MECTHBIX YCIOBHUSX; CBEICHUN O HAIHYNH
KBaJIM(HUIHNPOBAHHBIX CHEIMAINCTOB; CBEJCHUI O HATMYNHU CTPOUTEIBHOTO 000pyI0Ba-
HUS 1 MaTe€pHajoB, HEOOXOAMMBIX JUUISl BBITTIOJIHEHHS CTPOUTEIBHO-MOHTAXHBIX PadoT ¢
MIpUMEHEHNEM OeCTpaHIICHHBIX TEXHOIOTHH.
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Based on the analysis of the design features of gravity sewer networks, the article points
out that the choice of technology for clearing and (or) reconstruction (renovation or sanitation)
during liquidation of sewer pipeline blockage or breakage of its integrity, is to be carried out
promptly based on the pre-developed standard technological maps of repair and construction
works, considering the information about the emergency section of the network available in the
document “Information model of the sewage system of the settlement”.
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B npoyecce skennyamayuu 6 acghanbmo6emonHuix NOKPbIMUsX NosAGIAemcs 3Ha4umensHoe
Konuuecmso oepekmos 6 suoe paspyuwienuti u oepopmayuil. Jliis nogvluienus 001208e4HOCMU dAC-
Garemobemona u ysenuueHuss MeNCPEMOHMHBIX CPOKOE 8 Nepeylo ouepedb Heobxooumo obecne-
UMb €20 YCMOUUUBOCIb K MPeuunoo6pazo8anuio, 0COOGEHHO 8 0OCeHHe-3UMHe-8eCeHHUll nepuoo,
VEeAUUUmMyb 20 CONPOMUBILEMOCMb K COBULOBbIM HASPY3KAM 8 JIeMHULL Nepuoo, NOGLICUNb YCMA-
JLOCMHYIO 00NI208€4HOCHb. B 9mOoil c6513u HAYYHYIO U NPAKMUYECKYIO YeHHOCb UMeION Pe3yilbmd-
Mol UCCIEO008ANUL, HANPABIEHHbIX HA YCMAHOBNIEHUEe NOKA3amenell, Xapakmepusyloujux usmeHe-
HUsl ceolicmea acghanomobemonos noo 8030eUcmeuem IKCNIYAmayuoHHulX pakmopos. B nacmo-
sAwel pabome 6 Kauecmee Ucciedyemoo C60UCMEa paccmMampusaics Mooyib 0eqopmayuu u e2o
U3MeHeHue 8 YCL08USX 8030€UCMBUsL MUKPOOUONIO2UHECKO20 (Pakmopa, a UMeHHO, MUY enuaIbHbIX
epubos. Ilocne nposedenus ucnvlmanuil 6 CManOapmMHOU Cpede MUy etuaibHblx 2pubos YCmaHnoe-
JleHbl KOMUYECMBEHHbLE 3A8UCUMOCIU CINOUKOCMU ACPaTbmMOOenoH08 pasiuiHo20 mund.

Cpok city0bl POCCHICKHX aBTOMOOWIIBHBIX TOPOT, MOCTOB M 3CTakaj, K 06OJb-
oMYy COXAJICHHIO, SABJIACTCA HECAOCTATOUYHO BBICOKUM, U TOMY €CTb pAL 00BEKTUBHBIX
npuurH. IIpexae Bcero, 00U POCT YKciia aBTOMOOMIIEH M IIEPEBO30K I'Py30B aBTO-
TpaHcrmopToM. K ToMy ke poccuiickue u 3apyOeKHbIC aBTOMPOU3BOIUTENIH TTOCTOSH-
HO COBEPIICHCTBYIOT KOJIECHYIO TCXHHKY, YTO MPUBOAUT IJIA I'PY30BBIX aBTOMO6HJ’Ieﬁ
U NPULIENIOB K HUM K POCTY OCEBOM Harpysku, a JUisl JJEIKOBBIX U I'Py30I1aCCaXKUPCKUX
aBTOMO6HHeﬁ — K pOCTY MOIIHOCTH ABHUIaTCJIsI U BO3PACTAHUIO CABHUIOBBLIX yCPIHPIﬁ B
MOMCHT pa3FOHa/TOpMO)KeHI/I$[. B HaCTOAIICEC BPEMSA B CBA3U C YBECJINYCHUEM MHTCHCUB-
HOCTH U IPY30HAIMPSDKEHHOCTH aBTOMOOMIBHOTO JABMKCHUS OMHON M3 BAKHEUIIIMX TCH-
I[CHHI/Iﬁ B CTPOUTEILCTBE AOPOT ABJIACTCA CTPEMJICHHUE K IMOBBIIICHUIO CpOKa CJ'[y)K6I)I
ac(aybTOOCTOHHBIX OKPBITHIA.

IToKpBITHST aBTOMOOMIIBHBIX JOPOT B MpPOIECCE IKCILTyaTallMd HAXOMATCS TOJ
BO3JICHCTBHEM IJIaBHBIM 00pa30M JIBYX TpymIl ()akTOpOB; BO-TIEPBBIX, MEXaHHUUECKUX,
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00yCIIOBIIEHHBIX Harpy3kaMu OT TPAHCHOPTHBIX CPEJCTB, U BO-BTOPBIX, ITOTOJHO-KIIH-
MaTH4YeCKHX, XMUMHUKO-OMOJIOTHYECKUX M TEMIepaTypHO-BIXXHOCTHBIX BO3ICHCTBHUH.
ITox BozmeiicTBHEM BTOPOM IpyHIIbl (PaKTOPOB MPOUCXOISIT HEOOPATHMbIE N3MEHEHHUS
CBOWCTB M CTPYKTYpHI ac(haabTOOETOHA B CIO€ MOKPBITHUS, CIIOCOOCTBYIOIINE K CHIDKE-
HUIO CITOCOOHOCTH BOCIIPHHUMATh HAarpy3KH pa3sHoro poxaa. Llukmudeckoe Bo3neicTBHe
Harpy3oK, TeMIIepaTypHO-BIQKHOCTHBIX 1 IPYTHX (DaKTOPOB IPUBOAAT K YCTATIOCTHBIM
snenusim [1, 2,3,4,5,6,7,8,9].

CornacHO MHOTOYHMCIIEHHBIM HucciienoBanusiM [6, 10, 11, 13], nmoBbIlIeHHBIN WH-
Tepec K MCCIENOBAHHIO BONPOCOB YCTAIOCTHOTO Pa3pyIlCHHs AOPOKHBIX HOKPBITHH
BO MHOTOM OOBSICHAETCS HEOOXOIMMOCTBIO YBEIMUYEHHS PEajbHBIX CPOKOB CIYXKOBI
ac(anbToO0CTOHHBIX MOKPHITHH. [Ipy BO3AeHcTBUM Ha TOPOXKHYIO KOHCTPYKLHMIO Ha-
IPY30K OT JABWIKYIIMXCS TPAHCIOPTHBIX CPEJACTB B CJIOSX ac(albTOOETOHHOTO II0-
KPBITHS BCIIEJICTBHE MPOTNOa JOPOXKHOW KOHCTPYKIIMM BO3HHMKAIOT PACTATHBAIONINE U
CXKMMalolue HampspkeHus. [Ipu nmpoxone kojeca aBTOMOOWIISS MaKCHMAJIbHBIE PACTs-
T'MBAIOIINE HANPSDKEHNST BOSHUKAIOT B TIO/IOIIBE MOKPHITHS. XOTS aKTHBHBIE HaIlpspKe-
HUS CYIIECTBEHHO MEHBIIE KPUTHUCCKUX, JOKAIbHbIC HANPSIKEHUS, CBSI3aHHBIC C He-
OJHOPOIHOCTBIO MaTepuaja, MOTYT OTKJIOHATHCS OT CPEJHEro 3HAueHHs M B MECTax,
I7ie OHM NPEBBIIIAIOT MpPEeAes MPOYHOCTH IUIEHOK OMTyMa, CBSI3M PBYTCSI — IOCIIEIHEE
OTIpEACIIACTCs TAaKXKe PeesbHOM nedopMaTuBHOCTRIO MaTtepuaia [6, 14]. [loBropHbIe
MIPUIIOKEHHSI HArPY30K MPUBOJAT K HAKOIIJICHNUIO PA30pPBAaHHBIX CBS3EH M 00pa30BaHUIO
MHKponosiocTei. B pesynbprare uepes omnpesneneHHOE YHCIO0 IUKIOB IPUIOKEHUS Ha-
I'PY3KH B MOAOIIBE MOKPHITHS MO MOJIOCONW HaKaTa BOZHUKAIOT MHKPOTPEIINHBI, 00b-
€IMHSIOIINECS 3aTEM B MAKPOTPEIINHBI. MaKpOTPEIMHBI PacTyT OJTHOBPEMEHHO B JBYX
HalpaBJICHHUSIX: BBEPX M MapallIeNbHO IUIOCKOCTH MOKphITHA. Ele uepes ompenenen-
HOE€ YHCJIO IIMKJIOB HArpy)KEHHUs TPEUIMHA MPOPACTAET CKBO3b IMOKPHITHE M CTAHOBUT-
Csl BUMMOM Ha €ro MOBEpXHOCTH. MHOTOYUCIICHHbBIE MEKAyHAPOAHbIC HCCIECJOBAHMS,
BBINOJIHEHHBIE B ITOCJIIHUE TOJIBI, TOKA3aJI1, YTO yCTAJOCTHOE TPEIIMHOOOPa30BaHHE
MOJKET Pa3BUBAThCS U OT MOBEPXHOCTH JIOPOKHOTO MOKPHITHS B TiyouHy [6, 13]. B x0z1€
pa3paboTku «PyKoBOACTBA IO MEXaHHKO-IMIIMPHUUECKOMY HMPOEKTHPOBAHUIO HOBBIX H
PEKOHCTPYUPYEMBIX TOpOKHBIX oxex» (CILIA) paccmarpuBaiich ABa THIIA yCTAIOCT-
HOTO TpEeIMHO00pa30BaHMs: BOCXOMsIIee M HUCXomsmee. Bocxozsmee ycragocTHOe
TPEUMHOO0Pa30BaHNE HAYMHACTCS C ITOSBICHHUSI KOPOTKUX IPOJOJIBHBIX M IOIIEeped-
HBIX TPELIMH Ha IOJIOCE HAKaTa, KOTOpble OBICTPO paclpoCTpaHsIOTCs, 00pasys CeTKY
TpeuH. Pa3Mep siueiiku yMeHbIIAeTCs 3a CUET MOSBICHUS JOTIOIHUTEIbHBIX TPEIIUH,
U CeTKa TPEUIMH NEePEXOANUT B PACTPECKHBAHHME THIA «KPOKOAMIOBAsl KOXKa» C pazMme-
poM staeek MeHee 50x50 cM. DTH TpemHHBI 00pa3yIOTCs B MOJOMBE achaabToOCTOH-
HOTO TOKPBITHS M PACIPOCTPAHSIIOTCS K TIOBEPXHOCTH IO JEHCTBUEM MHOTOKPATHBIX
Harpy3ok. B pabGorax [6, 7] mpenmonaraloTcs CICAYIONHE MEXaHH3MBl HUCXOISIIUX
YCTaJIOCTHBIX TPEHIMH: KPUTHUECKUE PACTATUBAIOIINE U CABUTAIOIINE HANPSDKEHUS Ha
MIOBEPXHOCTH ac(hasbTOOCTOHHOTO MOKPBITHS, BHI3BAHHBIC BO3/IEHCTBHEM IIMH KOJIEC
ABTOMOOMJICH C BBICOKMM KOHTAaKTHBIM JIaBJICHHEM; HHTCHCUBHOE CTapeHue ac(ayibTo-
OETOHHOTO CJIOSI Ha MTOBEPXHOCTH MPHUBOIUT K MOBBIMICHHUIO €r0 JKECTKOCTH, YTO MpPHU
JICHCTBUU TPAHCIIOPTHOM HArpy3KH CIOCOOCTBYET HOSIBICHHUIO W YCKOPEHHOMY pa3BH-
THIO TpeluH. CleyeT OTMETUTb, YTO BIUSHUE MOAYJIS YIPYTOCTH 3€MJISTHOTO IOJIOTHA
Ha HUCXOJIAIIEEe YCTAIIOCTHOE TPEIIMHOO00Pa30BaHKE IPOTHBOIIOIOKHO €T0 BIMSHUIO HA
Bocxozsmiee. Eciyu moBbIeHne MOy sl YIPYTrOCTH TPYHTa MPUBOAUT K 3aMEIJICHUIO
00pa3oBaHMsI BOCXO/IINX YCTAIOCTHBIX TPEIINH, TO HUCXOAIIEee TPEIIMHOO0pa3oBa-
HHUE IpU 3TOM yBenuunBaercs. JIto6oil (akTop, MOBBIIIAIONINH TIPOYHOCTH OCHOBAHMUS
(Oomnee mpOYHBII IPYHT 3eMIISTHOTO IIOJIOTHA, YKPEINICHHOE OCHOBAHHE U T. [1.), BBI3bIBA-
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€T MOBBIIICHHBIC PACTIATUBAIONINE HAIPSIKEHUS B IOBEPXHOCTHOM CJIO€ U YBEIMYHBAET
MIPOJIOJILHOE TPEIIMHOOOpa30BaHHE.

HabGrogeHns 3a COCTOSIHUEM aBTOMOOMIIBHBIX JIOPOT MIPH 3KCIUTyaTalMH MOKa3bl-
BAIOT, YTO IPOLECCHl Pa3pylIeHNs TOPOXKHBIX OJEK «yCHICHHOW» IPOYHOCTH (C TOJ-
IHOHU ac(aTbTOOSTOHHBIX CIIOEB Oosee 18 cM) U «cpemHeil» MPOYHOCTH (C TOMIIHHON
achanpro0eToHHBIX cioeB 10—14 cMm) mMeroT pa3nuyHblil Xapakrep. [Ipu Maxo# Tommm-
He c0eB ac(anbTo0eTOHA B ITO/IONIBE MOKPHITHS BOZHUKAIOT OOJIBIINE PACTATHBAIOLIHE
HaNpsOKEHUs, TPUBOSIINE K MOSIBICHHUIO TIONEPEYHBIX M MPOJOIbHBIX TPELIUH 10 I10-
JocaM Hakara. B yleTHHI nepuoa BO3MOXKEH Ipouece «3ajleunBaHus» TpemuH. OaHako
ObICTpOE PAa3BUTHE CKBO3ZHBIX TPEUIMH (YUHUTHIBASI MATYIO TOJIIINHY ac(anbTo0eTOHHBIX
CJIOEB) CIIOCOOCTBYET NMPOHUKAHNIO aTMOC(EPHBIX 0CAJAKOB B HUKEJIEKAIUE CIIOH J10-
POXHOM OfeX /bl ¥ TPYHT 3€MJITHOTO MOJOTHA, UX OCIAa0JICHHIO, YTO, B CBOIO OYEpE/b,
IIPY BO3JICHCTBUH TPAHCIIOPTHBIX HATPY30K IIPUBOAUT K 00pa30BaHUIO CETKH TpenyH [ 13].

JlopOo>KHBIE O/1€XK/IbI C MOBBIIIEHHOHN TOJIIMHON ac(anbTOOETOHHBIX CIOEB MOTYT
OBITH TO/IBEP’KEHBI HUCXOJSIIEMY IPOAOIBHOMY TPEIIMHOOOPa30BaHHIO, 0COOCHHO B
IOXKHBIX paiioHax, Iie IMPOLECcChl cTapeHus ac(hanbToOeTOHA MTPOTEKAIOT Hanbosee UH-
TEHCHBHO, B 3TOH CBSI3M IIPH OLIEHKE JIOITOBEYHOCTH ac(haIbTOOCTOHHBIX TOKPBITHH He-
00X0IMMO yUYHUTHIBATh IIEPEUHCICHHBIEC (DAKTOPHI B3aMMOCBSI3aHO, TaK KaK Pe3ysbTaT uxX
COBMECTHOT'O BO3/ICHCTBHSI Ha MTOKPHITHE CYIIECTBEHHO OTJIMYACTCS OT BIMSHUS KaX10-
ro ¢akTopa B OTAENBHOCTH [15]. V3 BRIIEH3IOKEHHOTO CIEAYET, YTO OT HCKYCCTBEH-
HBIX KOHIJIOMEPATOB, B TOM 4HcJIe ac(hanbTo0eTOHOB, PA0OTAIOIIUX B 3/1aHUSIX M COOPY-
JKEHUSX, BOCIPUHUMAIONINX HArpy3KH, TpeOyeTcsl, 4TOOBI JOCTaTOUHAasi MEXaHnIecKas
MIPOYHOCTB COYETANACH C Je(POPMAIIIOHHOHN YCTOHUMBOCTEIO, T. €. C €T0 CIIOCOOHOCTHIO
HAJIEXKHO IPOTHBOCTOSNTH BOSHMKHOBEHHIO M PA3BUTHIO HEOOPATHMBIX Je(OopMarii
(MmacTUYecKuX, MOA3yYeCTH) WM HOSBICHUIO U POCTY TPEUIMH. MIMEIOTCSI MHOTOUHC-
JICHHBIE TIPUMEPBI, KOI/1a KOHIJIOMEPATHBII Marepuai, oOnazast JOCTaTOYHON IPOYHO-
CTBIO, TPOBEPEHHOH 110 paCUCTHBIM HArpy3KaM, IPEeKICBPEMEHHO pa3pylIaeTcs BCIe-
CTBHE HEJOCTATOYHOU /1e(hOPMANMOHHONW YCTOHYNBOCTH TOSIBICHUS U Pa3BUTHS HE0O-
parumbIx nedopmarmii [15, 16, 17, 18, 19]. [lox BiusHIEM BHEITHUX (PAKTOPOB — CHIIOBBIX
1 TEMIIepaTypHbIX, a TAKKe BHYTPEHHUX CIIOHTAHHO Pa3BHUBAIOIINXCS SIBICHUH — CTPYK-
TYpBI, 0COOCHHO MUKPOCTPYKTYPbI CO BPEMEHEM IOJBEPKECHBI N3MEHEHHUSM, [TOITOMY
MHOTHE COCTaBbI ac(ambTOOETOHOB CIIOCOOHBI K M3HOCY C U3MEHEHHUEM HMPOYHOCTHBIX
" neopMaTUBHBIX CBOMCTB OT YIPYrO XPYHKHX IO BS3KOILIACTHYECKHX [14], sToMy
TaK)Ke CIIOCOOCTBYIOT 3KCILTyaTallMOHHEIE cpensl [19, 20].

JlonroBeuHOCTh SBISETCS BaKHEHIEH XapaKTepPUCTHKON JTOPOXKHBIX acdanbrode-
TOHHBIX NTOKPBITHH, CTPOUTEIBHBIX MATEPUAIIOB, U3JICIUH, KOHCTPYKIIMN B TOM YHCIIE
acabTOOCTOHHBIX MOKPHITHHA. [lonroBedHOCTh acaabroOeTOHa TOJDKHA yUUTHIBATHCS
IIpU KOHCTPYMPOBAHUH JIOPOKHBIX OJIEXK[, pa3padOTKe HOBBIX TEXHOJOTMH HMPUTOTOB-
JeHus acarbTOOCTOHHBIX CMeceH, TIPOEKTUPOBAHMH X COCTaBOB, NPUMEHEHHH MOAM(U-
LUPYIOIIMX JI00aBOK B TIPOLIECCE MOIYYCHHUSI CMECeH C IENbI0 YIydIIeHns UX KadecTBa. Bo
MHOI'HIX CITydasiX JJOJTOBEYHOCTh ac(abTOOETOHA SBISIETCSI IIABHBIM KPUTEPHEM IIPH BEIOOpE
COCTaBOB U TEXHOJIOT U IIPUTOTOBJICHUS PA3INYHBIX ac(halbTOOeTOHHBIX cMeceii [4, 6, 7, 13].

Crapenue Marepuana, T. €. pa3pylIeHHE XUMHUYECKOH CTPYKTYphI (BO3MOMKHBI
MEXaHHU3MbI Pa3pyLICHNs M HA HAJMOJIEKYISIPHOM YpPOBHE), COIIPOBOXJAIOIIEECs I10-
Tepel MPOYHOCTHBIX M YIPYTOIUIACTUYECKHX CBOHCTB y Hamboyiee aKTHBHOIO KOM-
MIOHEHTA, CO3/[aeT OJIATONPHATHBIC YCIOBHS IS MUKPOOHOJIIOTHYECKOTO pa3pylICHHs
[6, 20, 21, 22, 23]. N3BecTHO, YTO MUKPOOPTaHU3MEI Hanboee ObICTPO U 3 (HEKTUBHO
Pa3BUBAIOTCS HA TBEP/IBIX YITIEBOIOPOAAX U MEIUICHHEE — Ha XKHUJKHAX M Ta3000pa3HbIX
[24, 25,26]. locTaTouHO JErKO OKUCIISIIOTCS B IPUCYTCTBUM MUKPOOPTraHU3MOB aJIKaHbI
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HOPMAJILHOTO CTPOEHUS, AJIKEHBI U [IUKJIOAJIKAHbI, MEJIJICHHEE apOMaTHYECKHE YITIEBO-
JIOPOABI ¢ 00pa30BaHMEM PA3JINYHBIX OKCH- M KETOKUCIIOT. Bee ykazaHHbBIE yIiIeBOZOPO-
JIbl B PA3IMYHBIX COOTHOIICHHSAX BXOAAT B cocTaB OMTyMOB. Kpome TBepabIX yrieBo-
JI0pooB He(TH, OMOIOTHIECKOMY BO3AEHCTBHIO MOTYT IO/IBEPraThcsl HEOPraHUIECKHIE
KOMIIOHEHTHI ac(hanbTo0eTOHA: TpaBHid, MeOeHb, IECOK, MUHEPAJIbHBIN TTOPOIIOK, TaK
Kak JUIsl pa3BUTHsI MEKPOOPTraHU3MOB HEOOXOJMMO HAJIMYKE HE TOJIBKO YIJIeposa, HO U
MHUHEPAJILHBIX COJICH, COMEPIKAMINX Pa3IMIHbIC IIEMEHTEI.

TakuM 00pa3oM, W3 BBIMIEH3JIOKEHHOTO CIIEAYET, YTO aKTyaJbHBIMHU SIBISIIOTCS
UCCIIC/IOBaHNs, HAlpaBJICHHbIE HAa YCTAHOBJICHHWE W3MEHEHUS YIPYTOIUIACTHYECKUX
CBOWCTB ac(ambToOETOHOB 110/ BO3/ICHICTBHEM MHKPOCKOIIMYECKIX OPTaHH3MOB.

s uccnenoBanmii paccMaTpuBasnCh acgansroderons! Tuna I' u [ — mioTHeIe n
BBICOKONIOPHCTHIE ac(hanbTo0eToOHHBIe cMecH. Hamu panee ObuM ITPOBEIEHBI UCCIIE0-
BaHMsI PU3NUKO-MEXaHUUECKHUX CBOMCTB ac(ambTo0EeTOHOB 1 BEIOPaHBI ONTHMAJIBHEIE CO-
CTaBBl, KOTOPBIE MCHOJIB30BAINCH JUISL ONIPEIENICHHsI YIIPYTro-Ae(OpPMaTUBHBIX CBOMCTB
Marepuaia, nocje BBIACPKUBAHHUSA B OMOJIOTHYECKON Cpeae MUIEIHAIbHBIX IPUOOB B
teueHue 1, 3 u 6 mecsues. McnplTaHusT MaTepHaIoB IPOBOIMINCH C MCIIOIb30BAHUEM
koHcucroMerpa ['enmitepa [27]. OueHnBanoCh U3MEHEHHE YIPYTOMIACTUYECKHUX XapaK-
TEPUCTHK ac(PasbTOOESTOHOB IOCIIE BO3ACHCTBUS MUIIETHAIBHBIX TPUOOB 110 CPABHEHHIO
C KOHTPOJIFHBIMH 00Opa3liaMi TOTO K€ COCTaBa IO IT0Ka3aTelro Moayis aedopmanun
Marepuana yepe3 15 MuH nocne npuioxenus Harpy3ku T15. st npoBeaeHus ucciie-
JIOBaHMIA paccMaTpuBain 22 cocTtasa (IIPeICTaBICHEI B Ta0M. 1).

Ta6muna 1
Conep:xaHue KOMIIOHEHTOB B ac(haIbTO0CTOHHBIX CMecAX

CO}ICp)KaHI/Ie COCTaBJIAKOIMX B COCTaBax, Macc, %

Cocrasisromue @ @ @ @ @ @ @ @
B Ea | Eo| Ex| | Eo| Er| Ex
[ 3] Q 2ol [S3N-]] Q 2l [ N1 [SRN-]] Q 2l Q Ll
<3 <} <3 S <} <3 S S
O O O O O O O O
[IpupoaHslii necox 87 87 60 60 25 25 87 87
OtceB apoOneHus - - 34 34 69 69 - -
MuHepanbHbli HOPOLIOK 13 13 6 6 6 6 - -
Myxka - - - - - - 13 13
Crexnoboii - - - - - - - -

Burym BHJI 60/90, ceepx 100 % 12 8 10 6 6 10 8 12

I1bB, ceepx 100 % - - - - - - - -
[Tponomxkenue Tadm. 1

X

Conep)KaHne COCTaBJIAKOIIUX B COCTaBax, Macc,

Cocrasnstoine é o g < ;Ei = é N g @ g = g he g ©°
§%182| 82|82 |82 82| 52| 8=
[IpupoaHslii necox 87 87 60 60 25 25 87 87
OtceB apoOneHus - - 34 34 69 69 - -
MuHepanbHbli HOPOLIOK 13 13 6 6 6 6 - -
Myxka - - - - - - - -
Crexnoboii - - - - - - 13 13
Butrym BHJI 60/90, ceepx 100 % - - - - - - 8 12
I1bB, ceepx 100 % 8 12 10 6 6 10 - -
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Oxonuanue tadm. 1
CozepkaHue COCTABISIONINX B COCTABaX, Macc,
%
Cocrasnstomue
" Sc | 8w | 5o | 85| 5= | &q
= — Ho— = o— [SES\ = o IS\
22 | 82 | 82| 3g | 22 | 3¢
O = O O O O O
IIpuponuslii necox 60 60 25 25 87 87
OtceB apoOneHus 34 34 69 69 - -
MuHepanbHbIi TOPOLIOK - - - - 13 13
Myka - - - - - -
Crexiro0oii 6 6 6 6 - -
butym BHJT 60/90, cepx 100 % 10 6 6 10 8 12
IIBB, cBepx 100 % - - - - - -

Paznmunoe comepkanue HEPTIHOTO OMTyMa B COCTaBax OBLIO MPUHATO C LEITHIO
OIIpEeICIICHHS BIMSHUS CTPYKTYPBI achanbToOeTOHa Ha H3MEHEHHE ero CBOHCTB B IPO-
ecce OMOKOPPO3HH.

Pesynbrarhl SKCIIepUMEHTANBHBIX MCCIIECIOBAaHUN U MX aHaJIn3 U3MEHEeHUs HCCleye-
MOTO CBOWCTBA ITECYAHBIX ac(harbTOOCTOHOB B OMOJIOTHIECKOH CpeJie MPUBEICHEI B Ta0T. 2.

Tab6muma 2
Monyas aedopmannu acGaabTo0eTOHHBIX COCTABOB
110 ¥ TOCJIe IKCIIOHNPOBAHUS B OHocpese
- Monyns nedopmannu, MIla
o,
g E [IpogomKUTENIEHOCTD BBIJCPKIBAHHUS Ipumeyanue
é 2 | KonrposnbHblii B Omocpene, Mec.
(9]
cocTas 1 mec. 3 mec. 6 Mec.
1 0,66 0,18 0,58 1,69
8 0,6 0,24 0,32 0,14
10 142 0.59 2.48 3.61 [TnoTHas acdanpTode-
TOHHAs cMech Tuna [’
16 1,16 1,34 0,59 1,85
22 0,12 0,38 0,39 0,18
7 0,15 0,27 2,26 0,82
15 0,01 0,24 2,53 0,44 TOHHAS CMeCh
21 0,34 0,89 0,48 0,2
3 0,01 0,24 0,19 0,28
Tl 0.01 0.93 1,01 1.29 [TnoTHas acdanbTobe-
TOHHAas cMech Tuna [
17 4,93 0,95 5,83 9,2
4 1,05 6,93 0,46 3,01 BricokonopucTas
12 0,01 16,04 1,62 4,51 necyanas achanprode-
18 0,01 0,06 65,74 3,98 TOHHAA CMECh
5 0,99 1,53 24 0,98 BricokonopucTas
13 0,23 32,7 2,02 12,05 necyanas achanprode-
19 0,01 18,6 2,97 130,62 TOHHAs CMECh
6 7,96 6,63 6,2 3,99
14 0.85 0.53 15.8 17.6 [TnoTHas acdanpTode-
TOHHAs cMech Tuma J|
20 4,78 36,08 1,4 24,75
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Pesynbrarsl, npencTaBieHHbIE B Ta0. 2, MO3BOJSIOT BBIIOJIHATH MPOTPAMMHYIO
OIICHKY 3aBHCHMOCTH MOAYJIS Aepopmanun achaasTroOETOHHBIX COCTaBOB (cMecei, 00-
pas1oB) B pe3yibTaTe UX 3KCIIOHNPOBaHMS B OHoCpese.

B 0cHOBY nporpaMMHOTO aJITOPUTMa HOJIOKEHA CXeMa MOJICIMPOBAHHUS, TIPEJICTaB-
JIeHHas Ha puc. 1.

Marpuua Marpuua
JIAHHBIX HPHBEJEHHBIX
00pasLoB JaHHBIX [4]

[ [ O6pa6oTka
Ml HE JIHHBIX
TXT H Ml HE W 06pasioB

5Ly

=R

9] [3] Jluneiinas =t

=®

Pamxuposanue Pacuer 8

s =}

00pasIoB uIomanen =

=

Opwmura =

.y =

Pesynbrar

Puc. 1. Cxema MonmenupoBaHus MPOLEcca ONECHKH H3MEHEHUS MOy e(hopMannuu

Venosnuie 06o3nauenus (Ludpel B KBagpaTax) 03Ha4aroT CICAYIOMINE ONEPALIH:

1 — ¢haitroBast cuctemMa ¢ TEKCTOBBIMH (haiiiaMu, COleprKallliMK YHUCIIOBBIC JAHHBIC;

2 — ¢popMupoBaHHE MaTPHIBI YHCIOBBIX JaHHBIX UCCIIEITyEMBIX 00pa3IoB;

3 — MaTpuIa IPUBEIEHUS YHCIOBBIX JAHHBIX K OTHOCUTEIBHBIM €IUHHIIAM OTHO-
CUTEIILHO YNCIIOBBIX JJAHHBIX KOHTPOJIBHBIX 00pa3IoB;

4 — HauanbHBIH 3Tan 00paOOTKM YHCIOBBIX JAaHHBIX MCCIEAYEMBIX 00Pa3LoB JUIs
MIPOBEICHHSI HHTEPIOIALNHT SKCIEPUMEHTAIBHBIX T1aHHBIX;

5 — omepanust HHTEPIIOIUPOBAHNS IKCIIEPUMEHTAIBHBIX JaHHBIX;

6 — nUHEeHHAs UHTEPIIOJSINS C YBEIMYCHNEM YHciia TOYeK WHTEPIOINPOBAHUS B
N pa3 (manpumep, N = 100) OTHOCHUTEIIEHO pa3Mepa dKCIIePUMEHTAIBHBIX JaHHBIX;

7 — KyOudeckast ”HTEPHOIALNUS DPMHUTA C YACIOM TOYEK HHTEPIOINPOBAHHUS, PAB-
HBIX JIMHEHHON MHTEPIOJSLUH;

8 — pacuer miomanei (Sk, Si) OTHOCHTENBHO UIMTEIFHOCTH SKCIIOHHMPOBAHUS
JIOMaHOW (PUTYpHI TPU JTHHEHHOW WHTEPIONSIHA W TIAJKOW KPUBONH WHTEPIOJSIIUN
DpMmura;

9 — pamxupoBaHne 00pa3OB HA OCHOBE A0COJIOTHON PAa3HMIIBI IJIOMIAN TPSMO-
yronpHUKa S 1 Haubonpmel mromann u3 Sk, Si, OTHECEHHBIX K 0a30Boi muromann S.
UeM MeHbIIIe HAWCHHAS OTHOCUTEbHAS BeIMUnHA (METpHKa), TeM 0oJiee yCTOHINBBIM
Oyzner Moayib 1eopMaluy B pe3ylibTaTe TECTOBBIX HCIIBITAHUH B OHOCpene;

10 — pesynbrar S paH)XHpOBaHMS C YKa3aHHEM HOMepa o0pasla M ero YHCIOBOU
METPHUKH.

leomerprueckass MHTEpIpETannsl MPHUBEACHHBIX 3HAYCHNUH HKCIIEPHMEHTAIBHBIX
JIAaHHBIX C yKa3zaHueM 0a30Boi uromaau S nokasaHa Ha puc. 2.
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I1norHas achanprodeTOHHAs cMeCh Thma I
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Puc. 2. Ilpumep npuBeeHNs JaHHBIX U OINpeaesieHue 6a30Boi miomanu S

Ha puc. 2 xpuBbIe JaHHBIX SKCIIEPUMEHTA COBIAAAIOT C UX JMHEITHONW HHTEPIIONs-
yei. 3aaya 3aKI04aeTcsl B IpOrpaMMHOM OIpEeNIeHUH MUHUMaJIbHOM a0COIIOTHOM
pasHUILIBI MEX/y 3Ha4YeHneM 0a30BOH mommaau S U miomaso 11udo Sk (00pazoBaHHOM
KPHUBOH JINHEHHOM MHTEPHONSLKN), 1100 Si (IJ1aIKOH KpUBOI KyOMYEeCKOi MHTEePIIOJISI-
et OpMura).

Nwmes HyMEpaluro COCTaBOB U UX YHCJIOBBIC TaHHBIC MOOYJIA )leq)OpMaLII/H/I, B CO-
OTBETCTBHHU C TaOJI. 2 ¥ MOSCHEHUSAMH Ha puc. 1, 2 OblIa CO31aHa MPOrpaMMa, KoTopas
B aBTOMAaTU3HWPOBAHHOM PCKUME IMO3BOJIMJIa TPOU3BECTHU PAHKHUPOBAHUE UCCIICAYCMBIX
COCTaBOB.

Pesysbrar npuBesieH B Ta0J. 3, MCIIOJIB30BaHbI ClIEAYIOIINE 0003HAUYEHHS CMECEeH:
cMmech | — motHas acdanbroderonHas cmech Tuna ['; cMech 2 — BBICOKOIIOpHCTast Tiec-
yaHas ac(anbTO0eTOHHAsI CMECh; CMECh 3 — IIOTHAs achanbTrodeToHHast cMech Tuna /1.

Tabnuma 3
Pe3yabTaThl paH:KMPOBaHUSA 00Pa31[0B M0 BBEI€HHOH MeTpUKe
O06pasib Mertpuka, OTH. €]. Tun cmecu
1. No 16 Cwmech 1
2. Ne 1 Cwmecs 1
3. No 17 Cwmecs 1
4. Ne 6 Cwmecsb 3
5. No 21 Cwmech 2
6. No 8 Cwmecs 1
7. Ne 10 Cwmecs 1
8. No 5 Cwmech 2
9. Ne 4 Cwmech 2
10. No 22 Cwmecs 1
11. No 20 Cwmechb 3
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Oxonuanue tabm. 3

O06pasibt Merpuka, OTH. eJ. Tun cmecu
12. Ne 7 Cwmecsh 2
13. Ne 9 Cwmecsh 2
14. Ne 14 Cwmecs 3
15. No 3 Cwmecs 1
16. Ne 13 Cmecsh 2
17. No 11 Cmecnl
18. Ne 15 Cmecn2
19. No 12 Cmecn2
20. No 18 Cmecsh 2
21. No 19 Cwmecsh 2

[TorydeHHBIE pe3yTbTaThl MOTYT OBITH UCTIOIH30BAHBI IIPU IIPOTHO3UPOBAHUH JIOJI-
TOBEYHOCTHU ac(haabTOOETOHOB, IKCILTYaTHPYIOIINXCS B YCIOBHIX BO3ICHCTBHS MUKPO-
OMOJOTHYECKIX arpeCCUBHBIX CPE.

BeiBoabl:

1. AnHanu3 auTEepaTypHBIX HCTOYHHKOB IOKA3al, YTO B MPOIECCE IKCILTyaTaI[uN
B ac(hampTOOCTOHHBIX MOKPBITUAX MOSBISCTCA 3HAYUTEIHHOE KOJMIECTBO AE(PEKTOB B
BHJE pa3pymieHuit u gedopmanuii. [IoKpsITHS aBTOMOOMIBHBIX TOPOT B MPOIIECCE IKC-
IUTyaTallid HaXOJSATCS IO/ BO3ACHCTBHEM INaBHBIM 00pa3oM IBYX TPYII (aKkTOPOB:
1) MeXaHWYEeCKUX; 2) TeMIIepaTypPHO-BIAKHOCTHBIX U XUMHUKO-OHOJIOTHIECKUX.

2. TemnepaTypHO-BI&KHOCTHBIE U XHMHKO-OMOIOTHYECKHE CPEIBl BBI3BIBAIOT
CTapeHHEe MaTepPHAIOB U CIIOCOOCTBYIOT CHIDKEHHIO CIIOCOOHOCTH BOCTIPUHUMATD yCTa-
JIOCTHBIE HANPSDKCHUS OT ACHCTBYIOIINX HArpy30K. [Ipu 3ToM moka3aHo, 9TO MaTepua,
001aafonil TOCTAaTOYHONW POYHOCTHIO, MPEXKIEBPEMEHHO Pa3pyIIACTCs BCICACTBHE
HEJAOCTAaTOYHOH Ae(hOpMAIMOHHONW YCTOWYHBOCTH. J|0CTaTOYHO YacTO M3MEHEHHUE Je-
(OopMaTHBHBIX CBOMCTB ac(aabTOOETOHOB MPOUCXOIUT B PE3YNIbTaTe MX CTAPEHUS O]
BO37ICHICTBHEM MUKPOOHWOIOTHYECKUX CPEA U B YACTHOCTH MHIICITHATBHBIX IPUOOB.

3. B mHacrosmel paboTe MpUBEASHBI UCCIEIOBAHNS U3MEHEHHS Je()OPMATHBHBIX
CBOICTB ac(haabTOOETOHOB Pa3IMYHOTO THIA B CTAHAAPTHOW Cpele MHIICTHATBHBIX
rpuOOB, IPH ITOM B KAYECTBE OOBEKTOB NCCIIEOBAHNS PACCMATPHUBAINCH TIECYAHBIC ac-
(anpTOOCTOHBI PA3TUYHON IITOTHOHM M BRICOKOIUIOTHOH CTPYKTYPHI.

4. PazpaboraHa cxemMa MOICIHMPOBAHMS IPOIECCA OICHKM W3MEHEHUS MOAYIS
nedopmaruu achanbrodbeToHoB. Ha 0CHOBE SMIMUPUYECKUX aHATUTUYECKUX PACUETOB
MOTyYeHBI PE3yIbTaThl PAHKUPOBAHUS 00pa3lOB IO BBEACHHONW MeTpHKe. I TTaBHBIH
pe3yaBTaT COCTOUT B OINpPENEICHUH HanOoJee MPeAouTUTEIBHOTO 00pasia, KOTOPHIi
HamboIee YCTONYNB K U3MEHEHHUIO MOYIS YIPYTOCTH BO BpeMs 3aJJaHHBIX HCIIBITAHUH
B TeUeHHUE 6 MecsIeB B Onocpere.

5. PamxupoBanue o0pas3os, IPUBEICHHOE B TA0J. 3, 1aJI0 BO3MOKHOCTD aJbTep-
HAaTHBHOTO BbIOOpa 00pa3IoB B ciiydae (DHMHAHCOBBIX OIPAaHHYCHHUN HA TMPHUOOpETCHHE
TeX WM HHBIX 00pa3IoB U3 UMEIOMUXCs ac(haabTOOETOHHBIX CMECEH.

6. Ha puc. 2 BueH onpeAeIeHHBIN SMITNPHYSCKIA BEIBOJ O BRIOOPE HAMITYYIIIETO
o0pasma o MeHbIIEMY H3MEHEHHUIO MOy 1e(hopMaIiii BO BpeMsI POBEICHHOTO JKC-
nmoHupoBaHus. B wactHOCTH, 06pazern; No 8 Hambosee MOABEPKEH N3MEHEHUIO MOIYIIS
nedopMaruu 3a BpeMst MPOBEICHHBIX HCIIBITAHUNA B OHOCpeae.
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During operation, a significant number of defects appear in asphalt concrete pavements in the
form of destruction and deformation. To increase the durability of asphalt concrete and increase
the time between repairs, first of all, it is necessary to ensure its resistance to cracking, especially
in the autumn-winter-spring period, to increase its resistance to shear loads in the summer
period, and to increase its fatigue life. In this regard, the results of studies aimed at establishing
indicators characterizing changes in the properties of asphalt concrete under the influence of
operational factors have scientific and practical value. In this work, the modulus of deformation
and its change under the influence of a microbiological factor, namely, filamentous fungi, were
considered as a property under study. After testing in a standard medium of filamentous fungi,
quantitative dependences of the resistance of asphalt concrete of various types were established.
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Paccmampusaemes  obpawenue k gopme nomoca 6 npoyecce pazgumus Mupogoul
apxumexmypul. Imom CUMBON HAXOOUM ompajicenue u 6 Hoselluiell apxumexnmype, 8 0CHOBHOM
cmpan Bocmoxa. [daemcs ananumuueckuti 0030p YHUKATLHBIX APXUTNEKMYPHLIX COOPYICEHUT
pasnvix munos 8 3apyoedcnvix cmpanax navara XXI 6., 06paz komopwix vizvieaen npsambvle Uil
KOCBeHHble acCoyuayull ¢ Y8emKoM 10Mmocd.

W3 wmcropum apxuTeKkTypsl u3BecTHO, uto B JlpeBHem Erumrte 1nortoc
accoruuposaics ¢ borom ConHua (JIemecTKH I[BETKAa HAIIOMUHAIOT COJHEYHBIE JIyUH).
JloToc BocipuHUMAIICS KaK CUMBOJI PACCBETA, MIIOA0POIHSI, KAK CHMBOJI COBEPIICHCTBA,
MIOCKOJIBKY €r0 JIMCTBS, IBETHI M IIOABI 00pa3yioT Kpyr. Ero mBeTsl packpbIBaroTcs
IIPY BOCXO/IE COJHIIA M BEUEPOM 3aKPBIBAIOTCA, B YEM TaK)Ke BHJIENIACh CBsA3b ¢ borom
Comana. OH cran u sm6nemoit [Iperero Erunra. Eme no wameit spsr, B amoxy HoBoro
napcrBa, B JlpeBHeM ErmnTe B Xpamax co03/1aBajinCh KOJIOHHBI, KOTOPbIE HMENN
BEHYAIOIIYI0 YacTh — KallUTeNb, KOTOpas HallOMHUHAJIa PAcKpPBITHIM I[BETOK JIOTOCA
(puc. | B. BKIIEHKN), @ caMa KOJIOHHA — eT0 cTe0elb. ErnmeTckie KoJOHHBI ¢ KAUTEISIMA
BBINOJHSUINCH PA3HBIX BHJOB: OJHM W3 HUX OBUIM HanupycooOpasHbIMH, Apyrue
norocoobpasueiMu [1]. IIpuMepoMm coopykeHHsS € JOTOCOOOpa3HBIMH KOJOHHAMHU
Obu1, B wactHOCTH, XpaMm [opa B Dndy, otHOcsamuiics kK 237 roxy 1o H. 3. KomonHsI
UMHUTHPOBAIN PACTCHHUS, OTIMYAINCH HAJTMYUEM PHCYHKa B BHJIE JICIECTKOB JIOTOCA
C TUIABHO M3O0THYTBIMH JIMHHUSIMH, KOTOPBIE CIMBAINCH C JIEMEHTAMH KOHCTPYKIHH
(puc. 2 uB. Bkiueiiknm). Ho mBeTouHass CMMBOJIMKA INPHCYTCTBOBAJAa HE TOJIBKO B
apxurekrype [IpeBHero Erunra. DT0T 11BeTOK Ha 10r0-BocTOKE Cpe3eMHOMOPBS TaKkKe
0b11 3HAaMeHHT. B JlpeBHeit [pernu u Prme moToc cunrtancs pacTeHHeM, TOCBSIIIEHHBIM
MugomornyeckuM OoruHsAM lepe (mokpopurenpHUIE Opaka) m Adpoaute (OormHE
M00BH M KpacoTsl). Kak CBAIMIEHHBIH CUMBOJI, JOTOC OBUI MPUHAT MHOTUMH BETUKUMHU
muBHIM3asiMK oT Erunra 1o Sinonnu. MOXHO KOHCTaTHPOBATh, YTO JIOTOC — 3TO OAMH
13 HanboJee pacpoCTPaHEHHBIX 1 MHOTO3HAYHBIX CHMBOJIOB B €THIIETCKOM, SITTOHCKOH,
KHTaWCKON U MHIUNUCKOW KyIbTypax U TpaaulusX. L[BeTok oToca (puc. 3 1B. BKICHKH)
CIIy’)KUT CHMBOJIOM KPAcoOThI M JyXOBHOCTH. Pacmyckaromuiicst IBETOK Ha ITOBEPXHOCTH
BOJBI OJHMILETBOPSIET 3apOXKJICHHWE HOBOW kM3HM. JloToc cumTaercs OOKECTBEHHBIM
nBeTkoM Boctoka. B Kurae oH sBIsieTcs CHMMBOJIOM YHCTOTBHI, TAPMOHHU H MHpa,
MOYMTACTCS KaK CBsIMICHHOe pacteHue. KapriHa Xymoxanka quHacTur MuH (1368—1644)
V. buna, BbIcTaBiIeHHass B Mysee aBopua B IlekuHe, cuuTaercs cCTapeHmmM
n300paxkeHneM Jiotoca B coOpanmu myses [2]. JloToc B JKMBONMUCH AWHACTHU MUH
MOSIBIISIETCSL U3 BOIBI (puc. 4 1B. BKICHKN). JIOTOC MOYUTAIOT B OYIIMIICKON pETUTHU.
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B Wuamm 310 CUMBOJN OOTMHH-MAaTepu, CHMBOJ TBOPUYECKOH CHIIBI, JYXOBHOTO
NIPOCBETICHNUS M coBepuieHcTBa. MHmyncrckne OoxkecTBa 4acTo HM300pa)karoTcsi ¢
LIBETKOM JIoTOCa B pyke. Jloroc m3o0paxeH Ha repde crpansl. B SImonun notoc Takxe
CUNTAIOT CBSALICHHBIM I[BETKOM, OJIMIIETBOPSIONINM COBEPILIEHCTBO M KpacoTy. L[BeTs
JloToca OTHOCATCS K 4acTO BCTpEYaeMbIM CHMBOJIAM W3 MHpa IPUPOIBI B STOHCKUX
XyZA0>KECTBEHHBIX IIPOU3BEJCHUSAX, B YACTHOCTH HA IPaBIOPaX.

B smoxy mozepHa, B korne XIX — magame XX BB., 00pa3 J0TOCa CTaX OIHUM H3
BEAYIINX B M300pa3uTEILHOM UCKYCCTBE, apXUTEKTYpe, 1033un B EBpone (dopansHoe
HampaBJIeHHEe MojepHa — ap-HyBo — cdopmupoBanoch Bo Ppannuu, benbrunm u B
CIIA. ®nopanbHbIH CTHIb 00paTHIICS K A€KOpY W3 (QIIOpHl U (ayHbl, OTKa3aBIIUCh OT
3aMMCTBOBAHHUH HCTOPUIECKOTO JieKopa. [I[pOHN3aHHbIN HEsIMA POMAHTH3MAa M HOBU3HBI
110 OTHOIICHWIO K IPOLUIOMY OH CTPEMMJICS NPHUBHECTH B JKH3HB, B OKPYXKAIOIUIYIO
cpemy KpacoTy npupozabl. LIBeTOUHBINI OpHAMEHT, yKpamIaBIIMH HHTEPbEpHl 3JaHUN
n ux (acazapl, ob1agas IUIABHBIMHA W30THYTBIMHU JIMHUSIMH, H300pa)kasi B OCHOBHOM
pacTuUTeNbHBIE M ILBETOYHBIE Y30pbl B BHJE OapenbeoB Ha CTEHAX, PUCYHKOB Ha
CTEKJIIHHBIX BUTPAXKaX OKOH U JIBepei, Ha KepaMUYEeCKHX MO3aNYHBIX ITAHHO, HAIIPUMED,
B TBopuecTBe apxutekropa [1. Bepenca (puc. 5 uB. Bruielikn). [Ipu 3TOM IpUMEHSIIHCH
OTTeHKH, OJM3KMe K HpUpoxHbIM. Takke IBETHI mpeoOnagan ¥ B JEKOPATHBHO-
MIPUKJIAJAHOM HcKyccTBe. [Ipryem 1BeTHI 10TOCA, TN, HPUCOB, XPU3AHTEM, OPXUICH
o0yiagany ompeneNeHHOH CHMBOJIMKOM, T. €. OHM HECIH OIPEICICHHYI0 CMBICIOBYIO
Harpysky. M3o00pakeHHss HOCHIIM YCIIOBHBIH CTHJIM30BaHHBIA XapakTep, HO ObLIM
IIpH 3TOM y3HaBaeMbIMH. DTO ObLIO (HIIOCO()CKOE OCMBICICHHE KPAacOThl MPHPOIBIL.
Awmepukanckuit xynoxkauk Jlync Komdopr Tuddanm B Hagame XX Beka MOTydnIT
MIpU3HAHUE, BBIMOIHSS IIBETHBIE CTEKIISIHHBIE BUTPAXKU C MPUPOAHBIMH M IIBETOYHBIMH
MOTHBAMHM, XapaKTEPU3YIOUMMHCS H3SIIHBIMU IIJIAaBHBIMH JIMHUSMH, TPH CO3IAHUH
CBETHJILHMKOB, Ba3. DTa pasHOBUAHOCTDH CTHIIS MosiepH B CIIIA noxyunia Ha3zBaHHE 1O
ero hammmnn — ctuiab Tuddann (cTuias MoaepH). B ero TBopuecTBe Takke BCTpEIarOTCs
MIPUMEPHI H300paKSHH IIBETOB JIOTOCca (pHc. 6 1B. BKICHKH) [3].

B xonue XX u Havane XXI BB., C IPUXOAOM 3IOXU NOCTMOJIEPHA, APXUTEKTOPHI
HayaJd BO3BPAIIATh B APXUTEKTYPY XyAOKECTBEHHYIO OOpa3HOCTh, YTPaueHHYIO B
MIPEIIECTBYIOMYIO 310Xy MojepHu3Ma. OIHUM W3 HalpaBJIeHHH MOCTMOJEPHHU3MA
crasna mMeradopa, T. €. Korja 3pUTelIb MOIYIHI BO3MOKHOCTh BU3YaJIbHO COIOCTABIISTh
3aHME ¢ KAKMM-JIN0O0 MOJOOHBIM eMy IPEAMETOM HIIM acCOLMAaTUBHBIM o0pazoM. [Ipu
9TOM apXHUTEKTOPHI MCIIOIL30BAIH JHOO0 CKPHITOE KOAMPOBaHUE, b0 siBHOE. [Ipndem
PSA apXUTEKTOPOB, BEIS MOMCKH 00Pa3sHOM BBIPA3UTEIHHOCTH, CTAJIN 00pamarbcsi K
MIPUPOAHBIM (OpMaM U IPU 3TOM YacTO K HMPSIMBIM cpaBHEHUsM. CTanu MosBIATHCA
YHHUKaJIbHBIE 3[aHHS, HE HMMEIONINE aHAJIOrOB B apXUTEKType, HO HMEIONINECS B
ecTecTBeHHOU mpupoje. TakuM 00pa3oM, SI3BIK apXUTEKTypHBIX (hopMm cran Oonee
MIOHATEH MacCOBOMY ITOTpeduTelto. Meradopa B apXUTEKType IMOCTMOIepHU3Ma Oblia,
IIpeX/ie BCEro, Npu3BaHa 000TaTHTh S3bIK COBPEMEHHOMN apXUTEKTYpPhl U BEPHYThH B HEe
KpacoTy. ApPXUTEKTOPBI CTaJld aKTHBHO JKCIEPUMEHTHPOBATH ¢ (HOpMOH, T0OMBasch
OIIpeIeJICHHON OpUrnHaNbHOCTH. M3 Bcero pa3HooOpasust apXHTEKTYpHBIX (opm
IIOCTMO/ICPHU3Ma IPUBIIEKAIOT BHUMaHHE IIPOU3BEICHHS, CHITYIT, (POPMa M KOHCTPYKIHH
KOTOPBIX HAITOMUHAIOT BHJ| I[BETKA, B YACTHOCTH JIOTOCA. MICTOYHNKOM BIOXHOBEHUS B
HoBeluen apxutektype Munuu, Kuras BHOBb CTAaHOBUTCS JIOTOC.

SIpkuM 1IeneBpOM, JOCTONPHMEYATEILHOCTBI0 W APXUTEKTYPHOH >KeMUYKHHOU
croiuubl Munnu B 1986 1. cran Xpawm Jlotoca B Hero-/lenn — xpam Bcex KoH(peccHid
(apx. ®apubop3 Caxba). OH npexacrasisger codOH rpaHAMO3HOE COOPYKEHHE, KOTOPOE
110 (hopMe HAIIOMHHAET PaCITyCKAIOUIUICS [IBETOK JIOTOCA, COCTOAMINN 13 27 0001104eK-
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JIENECTKOB (pUC. 7 UB. BKJICHKHN). 3naHue BEICOTON 40 M BBIITOTHEHO M3 JKEJIe300eTOHA
U TOKPBITO OesbIM MpaMopoM. 3ai uMeeT auamerp 75 M. Xpam paclioyoKEH B caiy
wromanpo 10,5 ra. Ilpu crpomtenscTBe OblIa HMCIIONB30BAHA TPATUIMOHHAS IS
JIPEBHUX MHJIUHCKUX XPaMOB BEHTHJIIIHA, KOTZIA BO3AYX HMPOXOIUT depe3 OacceiHBI
C BOJIOW, OXJIaXKJIAeTCs M TO3BOJISIET CO3JaTh ONTHMAIBHYIO TEMIIEPaTypy B JETHIOIO
JKapy, a 3aTeM BBIXOJUT Uepe3 OTBepCcTHE B Ky1toiie. CoopyKeHHne CBSI3aHO C MaIrnIeCKUM
qrcaoM 9 (BOKpPYT HEro pPacHojoKeHO 9 OacceiHoB, T. €. 31aHue OKPY)KEHO BOJIOH, KaK
1 €CTECTBEHHBIH IIBETOK JIoToca). OHO MMEET TpH psizia Mo 9 JIENEeCTKOB, a BHyTPEHHEE
[IPOCTPAHCTBO pPAa3[eeHO Ha 9 CEKTOpOB MO YMCIy OCHOBHBIX penuruil [4]. dus
MIOCTPOEHUSI COOPYXKEHHUS! ObUIa BBHINOJHEHA KOMIIBIOTEpHAsE MOJENb. APXUTEKTYpY
XpaMa HCCIIeI0BaTeNIN OTHOCST, Kak 1 OniepHbIi Tearp B CuiHee, K HEOIKCIIPECCHOHU3MY.
B ocHoBe o0pa3za coopy)XeHHsI JEKHUT ITOCTMOJepHUCTCKass MeTadopa, oOpalieHHas K
I[BETKY JIOTOCA, IOYUTAEMOT0 CHUMBOJIA TyXOBHOTO TIPOCBETIICHHS.

Tema noroca onpenenser obpas oducHoro 3xanus B Jpxaiinype (Munus), koropoe
OBLIO 3aIPOCKTUPOBAHO apXUTCKTypHOU kommanuedr Korxapu (Kothari Associates) B
1980-e roapl. 3aka34MKOM 31aHUA-OAIIHY BBICTyTIAA IOBEJIMPHAst KoMIIaHus MOTHCOHC
Jxesenepc (Motisons Jewelers). I3 1BETHOTO CTEKJIA BHIITOJHEHBI JICIECTKH [[BETKA C
30JI0TBIMU ITPOJKMIIKaMU (puc. 8 1B. BKiIeiikH). Komopuctuueckoe pemeHne onpeaessitor
JICBSITH I[BETOB JIPArolleHHBIX KaMHEH, M3BECTHHIX B npupope. Cam o0beM 31aHUS —
KBaJpaTHBIA B IutaHe. Ha Tpex HIKHUX 3Takax PaclojOKEHBI CAJOHBI 110 MPOJaXKe
IOBEJIMPHBIX U3/IeNNi. B HOUHOE BpeMsi CBETOMO/IbI IPEBPAIIAIOT 34aHNE B CBETSALIMNACS
LIBETOK [5].

B 2013 romy aBcTpaMiicKOi apXHTEKTypHOI KommaHuei (Architect 505 Studio)
o1 moctpoeH Kymbrypubiid nentp (The Lotus Building) B HYanwxoy (Kurait). On
COCTOHT M3 TpeX 0ObEMOB, KOTOPHIC BBHIIOJIHEHBI B (pOpPME TpEeX IIBETKOB JIOTOCA: B
Bujie OyTOHA, B BHJE PACIlyCKAIOUIETOCS IIBETKA U YK€ PACKPBIBILIETO CBOU JICHIECTKH.
[To BHEemHEMY BUAY OHM MAaKCHMAaJIbHO TPHOIMKEHBI K pealibHbIM LBETaM JIOTOCA, HO
TMTaHTCKUX pa3MepoB (puc. 9 mB. BKielku). VX nenecTku co3maHbl U3 MO3aWYHBIX
IUINTOK HEXHO-PO30BBIX OTTEHKOB, KOTOpPbIE (HOPMHUPYIOT CKYIBNTYPHBIE (OPMEL.
31aHMe HaxXOAWTCSl Ha BOJAE CIEIHMaIbHO CO3QAHHOTO HMCKYCCTBEHHOTO o03epa M
orpakaercs B ero maau. CoopyXeHue, pacloiIoKEeHHOE B ITapKe, IpelHa3HadYeHHOM
JUIS OTABIXA JKWTENeH, BKIIIOYAeT B CBOM COCTaB KOH()EPEHI-IEHTpP, BHICTABOUYHBIC
3aibl, KIyOHBIE MOMEIIEHHs, Mara3uHbl, a TaKXXe IPABUTEILCTBEHHOE YUPEXKICHHE
[0 TUIAHWUPOBAaHUIO ropofa. Jlias HOYHOTO OCBEIMIEHHUS 3[eCh NMPHUMEHEHa CHCTeMa
U3 CBETOIMOOB, KOTOpas MPEACTABIIET COOOH CMEHY pa3HBbIX LBETOBBIX pEIICHHH.
Kpome Toro, 370 00bEKT IKOJIOTHUECKON HAIIPaBICHHOCTH, KOTOPBIH penraer npodiiemy
MHUHHMMAJIBHOTO TOTPEOJICHHS 3IEKTPOIHEPTHH, TPOOJIEMY HCIIOIb30BAHUS BOABI IS
OXJIQXKJICHHS BO3/lyXa B JKapy W 000rpeBa ero B XoJIOJHOE BpeMs roja [6, 7].

O06pa3 My3est HCKyCcCTBa M HayKH Ha ocTpose CHHTaryp Ha modepexbe KypopTHOTO
komriekca (2011 T.) TOXOXXK Ha OTrpOMHBIN, BBICOTOH 60 M OCNbIii IBETOK JOTOCa
(puc. 10 uB. BriIeHiKH). ABTOPOM TPOW3BEACHUS SBISCTCS BCEMHPHO W3BECTHBIN
kaHajackui apxurekrop M. Cadau, BOmIEAmNA B MCTOPUIO COBPEMEHHOW MHPOBOH
APXUTEKTYPHI Kak Juaep Opyramusma. Ero 31aHie-10TOC TakkKe OTIINYAETCsl HE TOJIBKO
oTIpeieJIeHHONH MeTa()OpUYHOCTHIO, HO OJHOBPEMEHHO W MOHYMEHTAJIBHOCTHIO. JTO
MY3€HHO-BBICTABOYHBII KOMIUIEKC, B KOTOpPOM pasMmemaercs 21 mnomenienne s
MIOCTOSIHHBIX M CMEHHBIX 3KCIIO3MINH, TeMOHCTPUPYIONINX HAYYHBIE OTKPBITHSA, 3/1€Ch
MIPOBOASITCS MEXAyHAPOAHBIE KOH(QEPEHINH, MOCBSIIICHHbIE HayKe M HCKYyCCTBY. Ero
oObeMHas yameoOpasHasi CTPYKTypa acHMMETpPH4YHa U cOCTOMT n3 10 «iIernecTkoBy,
MOKPBITHIX aPMUPOBAHHBIM HOJIMMEPOM CO CTEKIJIOBOJIOKHOM, a BEPTUKAJIbHBIE OOKOBBIE
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IUIOCKOCTH OOJIMIIOBAaHBI ITAHEJSIMH W3 HEp)KaBeIoIleH cTanu. 31aHue IOJHATO Haj
3emiiell Ha 10 HAaKIIOHHBIX KOJIOHHAaX Ha BbICOTY 11 MeTpoB. 3gaHHe — HKOIOrMYECKH
opueHtupoBanHoe. Kpbliia 31anus coOnpaeT 10K A€BY0 BOY B CIICIIMAIbHBIN pe3epByap
B LIEHTpPE My3esl, I7ie OHA (PMIIBTPYETCs U IOaeTCsl B BOAONpoBoA. Ha Kphile nmeercs
amdurearp, Iie MOXKHO HAOJIIOAATh CBETOBBIC NMPOEKIMH HA JICTIECTKaX W JIa3epHBIE
moy B HO4YHOE BpeMs. lIpm NpOEKTHPOBAHMM COOPYKEHHS CIOKHOW TI'€OMETPHH
HCIOJIB30BAIOCH KOMITBIOTEPHOE MOJAEIMPOBAHUE CTAIBHBIX KOHCTPYKLHMI HECYIIero
KapKaca W BBIOJHSINCh HeoOXomuMmbie pacdeTsl [8]. Myseil okpyxeH OacceifHOM ¢
JOTOCaMH.

Toproso-pazsiekarensubiiiienTp " Caspian Waterfront Mall" 8 baxy (Azep0aiimkan)
(puc. 11 1B. BKICHKM) 3alpOEKTHPOBaH aHIIUiickoil kommanuei "Chapman Taylor",
ApPXHUTEKTOPBI KOTOPOH BIOXHOBIUINCH OniepHbIM TeaTpoM B CHHee ¢ ero 000I0uKami,
(hOopMHPYIOIIMMHU YHUKAIBHBIA CHITY3T 37aHusl. ApXUTEKTYpHas (opma 3/1aHHs LEHTpa
HallOMMHAET LBETOK JIOTOCA. JTO KPYIHOE MHOTO(YHKIHMOHAIBHOE COOPYKECHHE
BbIcoTOl 70 M. OcoOBIii MHTEpEeC B €ro COCTaBe IPEACTaBISET BOJHOCIOPTHBHBIN
KOMIUIEKC ¢ OacceiHOM, B IIEHTpE KOTOPOro MMeeTcs Iuardopma, KoTopas sBiseTcs
CLIEHOH JJIs pa3BiieKaTeNIbHbIX MPeaCTaBIeHUu [9].

Kpynueiimmuii crannon Csomans ApeHa B I. XaHYKO0Y, KOTOpblil B KuTtae cunraercs
«11BeTOYHBIM TOPOAOM», pacrosokeH B OIMMINICKOM CIIOPTHBHOM IIEHTPE B IIapKe Ha
HabepexxHoi pekn Llgup Tan (puc. 12 uB. BkiEHKH). 3apOSKTHPOBAIN CTAAUOH JUIS
mpoBeneHus GyTOonpHBIX MaTdel B 2018 1. aMepuKaHCKHE apXHUTEKTypHBIC KOMIAHUH
NBBJ u CCDI. Coopyxenue Oyaer noctpoeHo k Asmarckum urpam 2022 r. Craguon
yAa4HO BIMCAH B U3rUO0 NeNbTHI pekn SIHI3HI 1 001aaeT IaBHBIME (OPMaMH, KOTOpPBIE
orpenesstoTes MArknum JlanamadgroM. OOnk ctananoHa odparieH K ¢uiope, XapakTepHOH
U OeperoB 3amagHOro o3epa XaHWKOY, B YACTHOCTH K IBeTaM Jiotoca. OcHOBHAA
yaria cTaJuoHa JIOTOJHEHA BHEIHEH 000JI09KO¥ B BH/IE JIeieCcTKOB jtotoca [10].

Crannon «Oeprpann» B ['yanwkoy Ha 100 000 mect (2022 1) Takxe mo ¢gopme
HAIllOMMHAET TMMAaHTCKUH LBETOK JioToca (puc. 13 1B. BKJIEHKH) KaK CUMBOJI 3/I0POBbS
1 BO3BpaIeHus K kn3Hu. CoBpeMeHHas apxurekTypa Kuras n3BecTHa yHHKaIbHBIMH
apXUTEKTYPHBIMH IponsBeaeHusiMU. HoBble ctaanonsl Kutast Bce daie npruodperaror
YepThl YHUKAIBHBIX apT-00beKTOB. OnMH M3 CUMBOJIOB ['yaHWKOy — LBETOK JIOTOCA.
PsgoM ¢ HUM pacmoyioXeH KyJabTYpHbBIH nmamsaTHHK — JlotocoBsle Tophl. «Hecmorps
Ha KPHUTHKY CO CTOPOHBI KHTAHCKOTO apXUTEKTYpHOTrO COOOIIecTBa, KOTOPOMY HE
MTOHPaBWJIACh yCTapeBIIas MaTepHalIN3aIisl KyIbTYpPHOTO CTepeoTHIa, OoJbIIas 4acTb
BH/IHBIX CIICIIMAIIMCTOB MO/IJIepiKajia IPOEKT, OTMETHB, UTO OH IPEACTABIIECT MacITabHOE
OJIMLIETBOPEHUE HALIMOHAJIBHOM KyJIbTYphl cTpanb» [11]. MTak, B pe3ynabrare KOHKypca
Obul BBIOpaH TPOEKT aMepHUKaHCKOro apxurekropa Xacana Caitena (Hasan Syed)
(otnenenue apxurektypHoro oOwopo "Gensler" B Kurae). ApXWTEKTOp CTpEeMHICS B
KOHLEIIIMA KOHCTPYKTHBHOTO PELICHHS OTPa3UTh >KUBOIMCHYIO KPAacoTy HPUPOJIBI
(puc. 14 uB. Bkiueiikn). Ho aTa koHIENIMS B UTOTe IpHOOpesia HHyo GopMy, U CTaIHOH
moryani HazBaHue «Kopona Jlotoca» (puc. 15 1B. BKICHKH) ¥ HBIHE OCYIIECTBISICTCS
CTPOMTENIBCTBOM. 311ech (popMma j1oToca HOCHT Oojiee yciaoBHBINH xapakrtep. CTaauoH,
0e3yCIIOBHO, CTAHET ellle OAHOM JoCcToNpUMedaTeIbHOCThI0 KuTast.

Heb6e3bIHTEpECHO, YTO ApXUTEKTYpa OyIyIIeT0 apXUTEKTOPaMHU U XyJO’KHUKaMH BCE
yare pa3BUBaeT OMOHMYECKYI0 KOHIICIIIHIO 1 IIPE/ICTABIISAET 3a9aCTyI0 Oy TypHCTHUYECKHE
COOpY)KEHHUsI B BHUJE IBeTKa Jiotoca (puc. 16 uB. Biieiku). [1omoOHBI H3BECTHBIN
MIPOEKT OBUI BBINOJHEH OPUTAHCKUM apXUTEKTOPOM OOJTapcKOro IPOUCXOXKICHHS
lBeranom TomkoBeiM (Tsvetan Toshkov), koTopbeiii cosman mpoekt «HebecHoro
ropona» ("City in the Sky") — daHTacCTHYECKOTO TOPO/IA JIOTOCOB, PACIOIOKEHHOTO Ha/l
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KpymHeWmuMu ropogamMu mupa [12]. OH mpencraBisier co0ol BooOpaskaeMbIi 0a3mc
C IapkKaMu, Ipylamu, KIymMOamH, IJie )KHTEJIW MOTYT OTJOXHYTHh OT IOBCEIHEBHOU
rOpoJCKO# cyeThl. JIOTOCHI BO3BBIMIAIOTCS HAJ 3arps3HEHHON arMocdepoil ropoaoB n
IIPU3BAHBI OJIUIETBOPSATH KPACOTY M YUCTOTY. OTpOMHBIC «IBETHI», IPEICTABIISIONINE
co00l TNPOCTPAHCTBEHHO-CTEPXKHEBYIO C(epy €O CBETONPO3PAUYHBIM MOKPBITHEM,
3aKJII0YAIOT B ceOe pasHooOpasHble (PYHKIMU: KUIYIO, AEJIOBYIO M OOLICCTBEHHYIO U
JIOTIOJTHSIOTCS 3€JICHBIMH PEKPEallMOHHBIMU POCTPAHCTBAMH.

He meHee u3BecTHBI B HacTosIIee BpeMs (paHTaCTHUECKNE KapTHHBI OEIIbT HHCKOTO
apxurekropa Bucenra Kame6o (Vincent Callebaut), Hanpumep, ero KOHIETITYaIbHBINA
npoekt «[InaByuwnii ropomy i «Jlmmymam (puc. 17 uB. BKICHKHN), KOTOPBIA OTHOCHTCS
K OMOHHMYECKOM M SKOJIOTMYECKOM apXHTEKType Oymymiero. OTH TOpOAa-3KOIOJINCHI
paccunransl Ha 50 ThIC. XuTeneid. OHM OyayT (DYHKIMOHHMPOBAaThH Ha IPUPOIHBIX
HCTOYHHMKAX SHEPIHH (COJIHIIA, BETpa U BoAbI). IIoTpeOHOCT B HUX MOXKET BO3HUKHYTb,
ecnu Ha llmaHere HaYHETCS aKTHMBHOE TasHbE JIGAHWKOB. [1maByumii SKOMoIrc MOXKeT
CIIy’)KUTh M B KadecTBe 00bekTa Mopckoro typusma. «Jlwryman Curn» (Lilypad City)
MPEICTaBIsIeT cOO00M MCKYCCTBEHHBIN IIIaBy4YHii ocTpoB muamerpom 500 merpos. B
JTAaHHBIX NpHMepax MpoekTsl B. Kamie60 HanoMHHAIOT IBETHI JIOTOCA, YaCTh KOTOPBIX
HaXoAWTCsl 1moJ BogodH. OHHM HpEeACTaBIAIOT cOo00M aBTOHOMHBIE MHOTOYPOBHEBBIC
CTPYKTYpBI, KOTOpBIE€ MOTYT IIE€PEMENIaThCsi MO MHPOBOMY OKEaHy, IIOJHOCTBIO
obecnieunBast cebss coOCTBeHHBIMH pecypcamu. OTXoxmel OyayT mepepadaThiBaThbCes
U TPUHOCHTH NONb3y. OCHOBOH (HOPMBI CIYXKHT KOHCTPYKIHS B BHUAE JBOWHOU
000J104KH 13 MOIMI(UPHBIX BOJOKOH (M3 MIACTHKOBOTO MycOpa B MHPOBOM OKEaHE),
MOKPBITBIX CIIOEM IHOKCHJIA THTaHAa /ISl OYUCTKH OT aTrMOc(epHBIX 3arps3HEHUH.
Ero ¢yrypuctuueckas apXuTeKTypa ONHpPAETCS HA Pa3BUTHE HOBBIX TEXHOJIOTHIl B
OTJIaJIECHHOM NepCIEeKTUBE, a TaKXke Ha npupony [13].

O030p yYHUKaJIBHBIX AapXUTEKTYPHBIX Ipou3BexeHuil Hawama XXI Beka,
BOCTIPOM3BOMSAIINX CHMBOJBI M MeTa(opbl NPHPOABI B HOBEHIIEH apXHUTEKType,
JIEMOHCTpPHUpYET oOpalieHre aBTOpOB K KpacoTe B apXUTEKType, KOTopasi CBOHCTBEHHA
HCKYCCTBY. DTH 3CTETHYECKHE KaueCTBa apXUTEKTYpPHBIX IPOU3BEICHUH 3apOANINCH
emie B JAPEeBHOCTH. [IOHATHE KpacoTbl, ee KaHOHBI MOCTOSHHO MeHSIOTCs. [loHsTns
KpacoTa ¥ HCKYCCTBO HEPa3pBIBHO CBsI3aHbI. Pa3HbIe BU/IBI HCKYCCTBA BCETAA CTPEMSTCS
K Kpacote. 1 3T0 MOXXHO HAOJIIOaTh B apXUTEKType. APXUTEKTOP, CO3/1aBasi 0Opa3HbIe
IIPOM3BENICHUSI, CTPEMHUTCS K HX coBepuieHCcTBY. CoBepiieHHbIE (HOPMBI TPUPOIBI
BCErla BOCXMIIAIOT. [I0o3TOMy He cilydailHO apXUTEKTOPHI IBITAIOTCSI BOCIPOHU3BECTH
aQHAJIOTUYHBIE (POPMBI B CBOMX TBOPEHUSX. TOJIBKO AeTaeTcs 3To 100 HAMPAMYIO, JTHO0
Ha accoLMaTHBHOM YpoBHe. B Hacrosinee Bpemsi HOBeHIIas apXUTEKTypa, HaXoasCh
B COCTOSIHMM IIOJMCTHJIM3MA, OAHHM W3 IyT€H 3CTETU3ALMH aAPXUTEKTYPHOW Cpebl
BbIOMpaeT OMOHNYECKYIO HAlIPABICHHOCTb.
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The article deals with the appeal to a lotus shape in the course of development of the world
architecture. This symbol is also reflected in the newest architecture, mainly in the countries
of the East. An analytical review of unique architectural structures of various types in foreign
countries at the beginning of the 21st century is given, the image of which evokes direct or indirect
associations with the lotus flower.
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Kniouegvie cnoea: MCTOPUKO-KYIBTYpHBIH KapKac, MCTOPUKO-KYIBTYPHBI PErHOH, Mayble U
cpexnue ropoaa, Hmxkeropozckoe IToBomxkse.

Ilpeocmasnena asmopckas KOHYenyus YPOBHEBLIX UCMOPUKO-KYIbMYPHBIX KAPKACOE —
pasHomMacuimabHuIX Cmynen4yamolx CmMpyKmyp, KOmopbwle KOppenupyiom ¢ pe2uoHom, 20po0OoM,
UCTNOPpUYECKUM YEeHMPOM 20po0d, OMOenbHbIM 20poO0CcKumM npocmparncmeom. Ha kasxcoom uz
IMUX YPOBHEll NOCIe008AMENbHO Peanu3yemcs NOMeHyua KyimypHo2o nacieous. Buickaszannoe
meopemuyeckoe NOI0JNCEHUE COOMHECeHO C NOHAMUEM UCTOPUKO-KYIbIYPHO20 pecUoHd U
PACKPLIMO HA npumepe CUcCmembl MAIblX U cpeOHux 20pooos Huoicecopoockozo Ilosondicws ¢
yenmpom 6 Huocnem Hoseopooe.

OnHO W3 HAIpaBIEHNH COBPEMEHHBIX TEOPETHUECKUX pa3pabOTOK, MOCBSIICHHBIX
HUCTOPUYECKUM IOPO/IaM, CBA3aHO C UX U3yUEHUEM B CIIOKHUBIIUXCS CACTEMAaX PACCEICHUS.
KoHuenuuu coxpaHeHHsl KyJIbTYpHOTO HAcIelHs Ha YPOBHE TEPPUTOPHAIBHOIO
TUTAHUPOBaHUS BhIIBUTANKMCH yke B 1970-e rr. [1, c. 165]. Ux xu3necnocoOHOCTH
JIEMOHCTPHUPYET CTaBllIee HM3BECTHBIM B MHpe OpenmoM 3omotoe Koubio Poccum:
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ucropuueckue ropona Cesepo-Bocrounoit Pycu ¢ nenrpom Bo Bnagumupe u Cysnane,
00bEAMHEHHBIE CEThI0 TYPUCTCKHX MapIIPyTOB, «pabOTaroT» KaK MEXpETrHOHAIbHAs
0OIIHOCTb, YTO, HECOMHEHHO, OJIATONPHUATCTBYET Pa3BUTHIO KAXKAOTO OTAEIBHO B3SITOTO
ropoza.

B nauane 2010-x rr. aBropckum kosuiektuBoM IIHUWMUII rpagoctpoutenscTsa
MIPOBEIEHO ncciieoBanne o TeMe « OCHOBHBIE TOJIOKEHUST (POPMHUPOBAHUSI HCTOPHKO-
KyasTypHOTO Kapkaca Poccuiickoit ®enepaunn» (pykoBomurens — C. K. Peramo).
ABTOpBI 3TOH pabOTHI BBEIH IOHSATHE MCTOPHKO-KYJIBTYPHOTO KapKaca peruoHa, IOj
KOTOPBIM ITIOHHMAETCSl «TEPPUTOpHAIbHAS CHUCTEMa, COCTOSIIAs W3 HEPAPXUUECKH
PAHKUPOBAHHBIX AJIEMEHTOB M CBSI3€H MEKAYy HUMH, B KOTOPOIl »leMeHTaMHu (y3/1aMn)
SIBJIIIOTCS. MECTA KOHIIEHTPAIMM OOBEKTOB PAa3iIMYHBIX BHJOB HACIENUs, a CBS3SIMH —
COBpPEMEHHBIE W HCTOPUYECKHE JOPOTH, B TOM 4YHCIE JKEJIE3HbIE JOPOTH M BOJHBIC
nyti» [2, c. 21].

Y4uuThIBas NPUHIUINAIBHEIA TEOPETHKO-METOJOJIOIMYECKUH XapakTep JaHHOTO
HCCIICIOBAaHNS, OXBATBHIBAIOLIETO TEPPUTOPHUIO BCEH CTpaHBbl M COCPEJLOTOYCHHOM Ha
KyJIbTYpHOM Hacienuu (efepaJbHOro 3HAUCHMs, IPEJICTaBIsSeTCS HEOOXOAMMBIM
pa3BUBaTh M KOHKPETH3MPOBATh €r0 HA YPOBHE OTACIBHBIX PEernoHoB. OJHAKO pedb
JIOJDKHA UATH He 00 aIMUHUCTPATUBHBIX TEPPUTOPHAIBHBIX €ANHHUIIAX, a 00 HCTOPHKO-
KyJbTYpPHBIX PETHOHAX, KOTOPBIM CBOWCTBEHHA JKCTEPPUTOPHAIBHOCTb, TO €CTh
MIPEeBAIMPOBAHNE IKOHOMHUECKUX, reorpauecknx, 3THOKYIBTYPHBIX (aKTOPOB Haj
aJIMUHUCTPATUBHBIMHU (ITOCKOJIBKY aJMHHUCTPATHBHBIE TI'DAHMIBI JIAIEKO HE BCerna
MOTYT OTOXJIECTBIJIATHCSI C TI'paHUIIAMHU KYJIBTYPHBIX sBieHui). [lo ompenenenuio
O. T. CesaH, «IOA WCTOPHUKO-KYJIBTYPHBIM PETHOHOM MOHUMAETCS TEPPUTOPHS,
paiioH, XapakTepu3yIOUMHCS OONIHOCTHIO NPUPOJHBIX, ITHO-TEPPUTOPUAIBHBIX,
HNCTOPUYECKHX, I'PATOCTPOUTEIBHBIX, APXUTEKTYPHO-IIPOCTPAHCTBEHHBIX ITapaMETPOB
1 COOTBETCTBYIOIIMH OIpPEICICHHOMY BPEMEHHOMY IIEPHOAY CIIOXKEHHUS 3THOCA WM
HWHOH TeppUTOpHATHHON OOMIHOCTH JIronei» [3, c. 123].

Hwmxeropozackoe [loBoimkbe, paccMarpuBaeMoe B 3TOM pakypce, — OOIIMPHBIN
HCTOPUKO-KYJIBTYPHBIH PErHOH, BKIIOYAIOIINH CHCTEMY TOPCI0B M IIOCEIECHUH C IEHTPOM
B Huxnem Hosropoae, kpynseiiiem HectonnyHoMm ropoae EBpomneiickoit Poccuu Ha
ciusiHUY BennkuX pek Bonru u Oxu. [IprHuMas Bo BHUMaHHE MOITHOE YKOHOMHYECKOE
1 KyJIbTYpHOE BIMSHHE TAaKOTO IEHTpa, a TaKXKe YCIOBHOCTh aJMHUHHCTPAaTHUBHBIX
IpaHUIL, UX IEPUOJUUECKYIO0 U3MEHIEMOCTb BO BpeMEHH, TeppuTopus Himkeropoackoro
[ToBoimXkbs TpakTyeTcs OoJiee IMUPOKO, YeM COBpeMeHHas Tepputopus Hikeropoackoi
obnacTu.

MoHoneHTprIecKas TEPPUTOPHUAIBEHO-IIPOCTPAHCTBEHHAS cucrema
Hwmxeropoackoro IToBOKES MMEET YCIOBHYIO paJHalbHO-KOJBIIEBYIO CTPYKTYpY H
BKJIIOYAET TPU KOHIIEHTPUYECKUX T10sICa MAJIBIX U CPETHUX TOPOIOB, CTPYIITMPOBAHHBIX
10 CTEIeH! yaaneHHoCcTH oT Hmxkrero HoBropona: «BHyTpeHHUE» ropozaa (1o 100 kwm,
Ha Tepputopun Hmxeroposckoit obmactu) — Apzamac, banaxna, boropoack, bonpmoe
Mypamkuno, [opbaros, T'opoxmen, JIsickoBo, IlaBmoBo, CeMEHOB; «IOTpPaHUYHBIC)
ropoxa (100-250 kwm, BOmu3m rpanun Huxeropozackoit obmactu) — Bemnyra, Brikca,
T'opoxosen, Mypowm, FOpuno, FOpsesen, Anpun; «BHemHune» ropoaa (250-300 xwm, 3a
npeneramu Hmxeroponckoit oOmactu) — Anateipb, Bssauku, Kacumon, Kunemma,
KosbmonembsiHck.  PaccmoTpenue mocneaHel  Tpynmbsl  TOpoJOB  00YCIIOBJIEHO
HeoOX0IMMOCTBIO onpezaeneHns apeana Bnusaus Hiokaero Hosropona, cBoero poxa
«CHIJIOBOTO IIOJISH» 3TOTO KPYMHOTO 1eHTpa (puc. | 1. Bkielkn). IcTOpuko-KynbTypHbIE
rpanunbl Hukeropoackoro [ToBoikbst onpesieneHsl ¢ Y4eTOM 30H BIMSHUSI COCEIHUX
6onpmmx ropoznos: Kocrpomsl, Bnagnmupa, iBanoBa — Ha 3anane; Pszanu, CapaHcka,
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VibsHOBCKa — Ha tore; Kasanm, YeGokcap, Mourkap-Oiibl — Ha BOCTOKE.

TeppuTOpraNbHO-IIPOCTPAHCTBEHHBIN MTOTEHINAI KyJIbTYPHOTO HACIIEANs PETHOHA
HE HMCYEpHbIBACTCA €ro IEHTPOM (OONbIIMM, KPYIHBIM, KPYNHEHIINM TOpOIOM); OH
3aXBaThIBACT TAK)KE Malibleé M CpeAHHE HcTopuueckne ropoga. CormacHO aBTOPCKOH
TUIoTe3e, IMOTCHLMAJ HacleIus pernoHa (TO ecTh OOYyCJOBJICHHYIO €ro HaJIWdHeM
COBOKYITHOCTH CPEJCTB M BO3MOXKHOCTEH JJISI PAa3BUTHUS) MOXKHO IIPEACTABUTH B BHUJIE
YPOBHEBBIX HCTOPUKO-KYIBTYpHBIX Kapkacos (MKK) — pazHoMaciiTaOHBIX CTyeHIaThIX
CTPYKTYp, CBOETO pojia IPOCTPAHCTBEHHO-BPEMEHHBIX KapT, KOTOPHIE COOTHOCATCS C
OTIpeIeJIEHHBIMH TEPPUTOPUAITBEHO-IIPOCTPAHCTBEHHBIMHU YPOBHSIMH, CBA3aHHBIMH JIPYT
¢ apyrom mo «mpuHiuny Marpemkmy: 1) UKK pernona kak coBOKyIHOCTH TOPOIOB U
nocenennit; 2) UKK ropona; 3) UKK uctopmueckoro niearparopona; 4) UKK ornensHoTro
ropoackoro npoctpancrBa. Mexay MKK pasHbiX ypoBHEH CylIeCTBYIOT yCTOWYMBbBIE
CHUCTEMHBIC B3aHMOCBSI3U: KOMIIOHEHT O0jee BBICOKOTO YPOBHS IIPEICTaBISET COOON
KOMOMHAIIMIO KOMIIOHEHTOB CIEIyIOWero ypoBHsA (puc. 2 uB. BKielku). [umoresa
Koppenupyer ¢ npemtokeHHOH A. JI. I'emb(hoHI KOHIENIMEH MTPOCTPaHCTBEHHBIX
KapKacoB HCTOPHUYECKOTO TTOCEIICHUSI, I/Ie HCTOPUKO-KYIbTYPHBIH KapKac SBIsIeT cOO0H
OJMH U3 CIIOEB I'PaJIOCTPOUTENHLHOTO (YpOaHN3UPOBAHHOTO) KapKaca, «MHOTOCIOWHON
IIPOCTPAHCTBEHHOM MayTHHBI U3 HECKOJIBKHX CTPYKTYp C Pa3HBIMH JOMHHAHTaMI»
[4, c. 121].

VYpoeresie MKK 00HapyXHBalOT TECHYIO CBS3b C HCTOPUKO-apXUTEKTYPHOU
Cpenoil TOPOIOB M ITOCENICHUH, KOTOPYIO OTIMYAeT MPUCYTCTBUE CIEIOB IPOILIOrO,
BpEMEHM Kak «deTBeproro usmepenus» [5, c. 113]. VYpouessie UKK snsroTcs
HEOTHhEMIIEMOH NPUHAIC)KHOCTHIO HCTOPHKO-apXUTEKTYPHOH CPEIbl; CPEa e, B CBOIO
ouepenb, BcrpauBaercst B cuctemy MKK Ha ypoBHSIX ropoja, HCTOPUYECKOTO IEHTpa,
OTAEIBHBIX TOPOACKHX IMPOCTPAHCTB. 3/1€Ch HAXOJUT OTPAKEHNE ITOTEHIINAN HCTOPHKO-
APXUTEKTYPHOH Cpeabl, BKJIIOYAIONIMKA cocTaBisiomue (GyHKIHH, KOHCTPYKIHH H
¢dopmsr (o A. JI. TenbdoHT), — PYyHKIHOHATBHEIH (THITOIOTUYECCKUH ), KOHCTPYKTHBHBIN
(MOpdonoruveckuii), KOMIIO3HIIHOHHO-XyI0KECTBCHHBIN (00pa3HO-CTHINCTHICCKII)
norennuai [6, c. 137-138].

Paccmotpum ueTsipe npoctpancTBeHHBIX YpoBHSI MKK ManbIx u cpeaHnx ropoaos
peruoHa (puc. 3 IB. BKICHKN).

UKK pernona — koMOWHAIWs Y3JIOB W CBSI3CH, TIE y3JIaMU SIBISIOTCS MecCTa
KOHIEHTPAIMX KYJIBTYPHOTO Hacijenus: (KpyIMHEeHINi Wi KpyHnHbIH ropos, Oombiiue,
CpeaHHe, Mayible Topoja, MOCEIKH, Cella, AEPEBHH), a CBI3IMH — HCTOPHUYECKH
CIIOKUBIINECS M COBPEMEHHbIE KOMMYHHUKAIlMM — BOJHBIC (PEKH) M CyXOITyTHBIE
(mmocceitnple u xene3neie goporu). Xapakrep MKK pernona ompexpensieT pa3imdHas
«MOIIHOCTB)» y3JIOB M X B3aHMHOE PACIIOJIOKEHHE, CYIIECTBYIOIINE U OTCeHIINAIbHBIE
CBSI3U MEXKIY HUMHU.

HKK ropona — COBOKYITHOCTb TOPOJCKUX TEPPUTOPHHA, COXPAHUBIIMX HCTOPHKO-
APXUTEKTYPHYIO CpPEly M CBS3aHHBIX APYT C APYIOM KOMMYHHMKALUSAMH (JOPOTaMu U
yaunaMu). OTO HCTOPHUYECKHH LEHTP W JIOKAIbHBIE HMCTOPHYECKHE TEPPUTOPHU B
cOCTaBe HOBBIX palioHOB (OBIBIIME ceja M JEPEBHHU, BOLICANINE B TOPOACKYIO HEpTy,
MIPUTOPOJHBIC MOHACTHIPH, CTAPUHHBIC IPOMBIIUICHHBIE KOMIUIEKCHI, HEKPOIIOJNN).
Xapaxkrep MKK ropoma o0ycIIOBICH MECTOM HCTOPHYSCKOTO [IEHTPA B CYMIECTBYIOMICH
I'PaZlOCTPOUTEIBHON CTPYKType, HaJIMYUeM JpPYTUX TEPpUTOpHA C 0OBEKTaMu
KyJAbTYPHOTO HacleIusi, MX pa3MENlICHHEM, BHEIIHUMH BHU3YaJIbHBIMU CBS3SIMU
(0OIIErOpOACKUME ITAHOPAMAaMHU ).

HKK uncroprnyeckoro nesrpa ropoja, moj KOTOPHIM ITOHMMAETCS TEPPUTOPHS B
rpanunax Hadana XX B., — COBOKYITHOCTh OTKPBITBIX TOPOJCKHX IPOCTpPaHCTB (YU,
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HaOepeXXHbBIX, MJIOMIAJEH, ITAPKOB), a TAKXKE OTHOCHUTEIHHO 3aMKHYTBHIX HPOCTPAHCTB
(MOHacTBIpe#, KpyNHBIX ycaned, NPOMBINUICHHBIX MNPEIIPUSTHI), COXPaHHBIINX
HCTOPUKO-apXUTEKTYPHYIO Cpeay M 00pasylomMX HENPEpPBIBHYIO «CETh» MapLIpyTOB,
HACBHIIIEHHBIX ICHHBIMH MaTepHUAIbHBIMI 00beKTaMH 1 HH(OopManueit 00 HCTOPUIECKOM
pazButun Tepputopun. Xapakrep MKK ncropudeckoro ieHTpa onpeensieTcs B3anMHbIM
pacIoyIoKeHnEeM U KOHUrypanuel TOpoACKUX MPOCTPAHCTB, B HAMOONbIIEH CTEeH!
HACBIIIEHHBIX 00bEKTaMH KYJIBTYPHOTO HACIEI¥sI, BHYyTPEHHUMH BU3YaJIbHBIMH CBS3SIMH
(JIOKaIbHO-TOPOACKUMH TIEPCIIEKTHBAMH).

KK oTnenpHOro TOpOACKOro HPOCTPAHCTBA (OTKPHITOTO WIM C 3aMKHYTHIM
NIEPUMETPOM ) —COBOKYITHOCTb 3/ITaHUH M COOPYKEHUI1, B TOM YK CIIE 00BEKTOB KYJIBTYPHOTO
HacJleins, CBS3aHHBIX JPYI C JPYrOM B3aMMHBIM pa3MELICHHEM, OIpeelICHHBIMU
COOTHOWICHUSAMH OOBEMOB M IPOCTPAHCTB, OOPA3yIOUIMX KOMIO3HIMOHHYIO,
MOP(OJIOTHYECKYI0 U CTHIIEBYIO OOIIHOCTH PAa3HOM CTENEHH LEIOCTHOCTH. XapakTep
HWKK oTznenpHOT0 TOPOACKOTO IMPOCTPAHCTBA OIPENCISIOT 3AaHUS U COOPY)KEHHS,
MIPUPOAHBIE AIIEMEHTHI (BOZA, peibed), MACCUBHI 3€JIEHH), JIOKAIbHBIE MEPCHEKTHBEI U
BHJIBI (KAPTHHEI).

B TeppuropuanbHO-ipocTpaHCcTBeHHON cucteme Hmkeroponckoro IToBomxbs
¢ nearpom B Hmxaem Hosropome GompmmHCTBO y310B UKK 006pasyror manbie u
CPeIHNE TOpo/ia, COXPAHUBILNE HCTOPUKO-aPXUTEKTYPHYIO cpery (puc. 4 IB. BKICHKH).
VcTOpuKO-KYIBTYPHBIH ~ PETHOH HMMEET IEHTPHUYECKYI0  paJuallbHO-KOJIBIEBYIO
CTPYKTYpPY C SIPKO BBIp@)KEHHBIM CMEILICHHWEM IIGHTpa B 3aIlaJHOM HarpasieHHH. B
mexaypeube Bosrn u Oxu ¢ 3anaanoit cropons! ot Huxxuero Hosropoga MKK pernona
HauboJee TUIOTEH. 371eCh €ro Y3JIbl PacroiarafoTcest OJIM3KO APYT K JAPYTy W HaXOISTCA
B IIE€PECEKAIONINXCS 30HaX BIMSHUS KPYHMHEHIINX, KPYNHBIX M OOJBIINX TOPOJOB C
JaBHUMH KyJIBTYpPHBIMH TpagunusMu — Hikraero Hosropona, Bnagnmupa, Koctpomsr,
Pszann. Manble u cpeHHME Topoja, PaclojOKEHHbIE Ha ATOM TEPPUTOPHH, UMEIOT
HanboJsee BEICOKYIO [IEHHOCTh HCTOPHKO-apXUTEKTYPHON CpeJIbl, YTO XapaKTepu3yeT ux
Kak caMbIX «MomHbIx» y310B KK Huxeropoackoro [oBomxkbst. C BOCTOYHON CTOPOHBI
ot Himxnero Hosropona miornocts MKK ymeHnsbIIaercs, ero y3isl TAroTeror k Boire;
B CEBEPHOM, CEBEPO-BOCTOYHOM M IOTO-BOCTOYHOM HAINpPABICHHUAX 3Ta IUIOTHOCTH
MHUHHMAaJbHA.

Ha ypoBue HWKK ropoma oOTMETMM MHOXXECTBEHHOCTH HMCTOPHUYECKHUX
TEPPUTOPHii, 00YCIOBICHHYIO CIIEU(HUKON pa3BUTHS Psifa MajIbIX H CPETHUX T'OPOJIOB
Hwmxeropoackoro IToBomxsst. B T'opoaiie cioxmiack HONMHIEHTPUYECKAS, «OYaroBas
CTPYKTypa, BKJIIOYAIONIasl OKOJO IISITHAALATH HEOONBHIMX CIO00O0AOK, AEPEBEHb W
MTOYMHKOB, KOTOPBIE BO3HUKIIM BOKPYT cTaporo ropoxauina XII B. n oOpazoBanu eauHbIH
TOPTOBO-TIPOMBICIIOBBIN paiioH. B Bbikce B KHJIOMETpe K BOCTOKY OT HCTOPHYECKOTO
siipa BBIpOC aHcaMOib VBEpCKOro >XEHCKOrO MOHACTBIPS, MPEACTABISIONIMNA co00i
OTIENbHBIN ropofok. B peunoil nanopame KuHemmMbl HCTOPUUECKUNA LIEHTP OKPYXKalOT
KOMILIEKCHI KPYIHBIX TEKCTHIBHBIX (habpuk pydeka XIX — XX BB. ¢ mocenkamu
st padounx. B KK Mypoma ocobyro poiib UrparoT crapuHHoe ceno Kapagaposo
n ycaap0a YBapoBBIX, paclojioKEeHHBIE K 10Ty OT HCTOPHUYECKOTro neHTpa. B bamaxne
BakHbIMU 3BeHbsIMU KK siBisitorcst counocenku 1920-x rr., HOCTPOECHHbBIE PAJIOM C
MIPENPUATHIMA COBETCKOM MHAYCTPUH.

Hcroprndeckue IEHTPHl paccMaTpUBacMbIX TOPOIOB  IPEJCTABICHBI  Kak
JMHEHHBIMH, TaK U KOMIIAKTHBIMU CTPYKTYpaMHt. BOJIBIIMHCTBO U3 HUX UMEIOT B CBOEH
ocHoBe mianupoBKy koHua XVIII — nHagana XIX BB. ¢ NpsAMOYrojbHON CETHIO YIHULL.
Crenuduky Apzamaca cOCTABISIIOT JIBA BCTPEUHBIX TPEXJIyUHs IPOTSHKEHHBIX MTPSIMBIX
YIHIL, CXOASIINXCS K COOOPHOM M TOproBoii miomia M. CeMEeHOB IPUBIICKACT BHUMAHHE
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MIPAKTUYECKH MCAIbHON IEHTPUYECKON CTPYKTYPOH U3 ISATH IUIONIaIeH, COSANHEHHBIX
OPTOTOHAJIBHBIMH ¥ JAMArOHAJIBHBIMH yiunaMmu. B mmanuposkax bamaxusl, [opoxosia,
IOpreBna, Ko3pMozmeMbsHCKa OpraHMYHO COUYETAIOTCS PErYISIPHOE U KMBOIUCHOE
Havyasa. OcoOblli MHTEpEC MPEACTABISIIOT CPEAHEBEKOBBIE HEPEryJspHBIE CTPYKTYPBI
I'opoaua, ITaBnosa, boropozacka, IOpuHa, He UMEBIIMX B IPOLIIOM FOPOJCKOIO CTaTyca
1 HE MOABEPTHYTHIX IEPETUIaHUPOBKE Ha PETYISIPHON OCHOBE.

3pumbiM  BelpaxkenueM KK wucrtopuueckoro meHTpa ropoja BBICTYHAIOT
TPaJUIMOHHbIE APXUTEKTYpPHbIE JOMHHAHTHI (LEPKOBHBIC 37aHHUS M KOMILUICKCHI),
BBIIBISIIOIINE ¥ 3aKpEIULAIONINE [VIaBHBIE IUIAHUPOBOYHBIE Yy3ibl. B ropomax
Hwuxeropoackoro [ToBomKbst 3T0 00pa3nbl apXUTEKTypsl BTopoii mooBuHE X VII B.,
0apoKKo, KIIACCHLIN3Ma, SKIEKTUKHU (PYCCKOTO CTHIIS).

HKK OTKpBITBIX TOPOACKIX IPOCTPAHCTB (POpMHUPYIOT 3qaHus Havana XX —Hagaa
XX BB., 1OCTaBJICHHBIE BAOJIb KPACHBIX IMHUH 3aCTPOIMKH, C THTEPBAIAMH 10 OTHOILICHHIO
JIPYT K APYTY. DTO HEOOIbIINE MAJIO3TaKHbIE (OIMH-TPHU 3TaKa) 00bEMBI, 3aBEPIICHHbIC
CKaTHBIMHU KpblmiamMu. Cpeu HUX ITpeo0IajaroT KHIIbIe 31aHHs — KAMEHHBIC U KAMEHHO-
JICPEBSHHBIC JKMJIbIC JIOMa MeEIaH ¥ KyIIOB JHOO TPaJAWIMOHHBIC Ui CEIbCKOH
MECTHOCTH JAEPEBSIHHbIE KpecThsHCKHE W30bl. HemHoroumcieHHble OOLIECCTBEHHBIC
31aHMS B (hOpMax MPOBUHIMAIBHOTO KIACCUIIM3MA, SKJIEKTHKH M MOJICPHA BBITOJIHSIOT
POJIb aKIEHTOB BTOPOTO MOPS/IKA, OPraHNU3YIONINX 3aCTPOHKY Hapsly C JOMHHAHTAMHU.
Ucrtopudeckuii oomuk coxpanmnu ynuiel [octunbnii Psg n Kapaa Mapkca B Ap3amace,
Annpes Pybnesa u Jlennna B [opoaie. BeipazurenpHble aHCaMOIN TTIABHOW TUTOIIA T
cnoxxwinchk B Ap3zamace u Kacumose. LlenocTHble KOMITIIEKCHl HAOEPEKHBIX UMEIOTCS
B T'oponue, ['opoxosue, Kacumose, KozpMonembsincke. [IpumeuarenbHbl U OTAENIbHbIE
apXUTEKTypHbIe aHcamOnn: MoHacTelpu Mypoma u [opoxoBia, ycans6a barameBbix
B Brikce, 3amok IllepemereBrix B IOpune n apyrue. OOmiee KOIMYeCTBO OOBEKTOB
KyJIBbTYPHOTO Hacijeusi (BKIIFoUasi BEISIBICHHbIE) B pACCMaTPHBAEMBIX MaJIbIX M CPEITHUX
ropogax Huxeroponckoro IToBoikbes BecbMa Benuko — 1180 enuuui.

Wrax, c Touku 3penns reopun, yposaessle KK popmupyror cBoero pona marpuiy,
MO3BOJISIONIYIO IIPEJACTaBUTh OOIIYI0O KAapTHHY AapXUTEKTYypPHO-TPaJ0CTPOHUTEIHLHOTO
pa3BUTHs OOMIMPHOW TEPPUTOPHHM PErHOHA M €ro Y3JIOBBIX TOYEK — TOPOAOB H
MIOCEJICHUH — Ha MPOTSHKEHUH JUINTEIFHOTO MCTOPHUYECKOro BpeMeHH. [IpakTtuueckas
3HaunMOCTh KoHIenTa ypoBHeBbIX KK — B BbLsIBIIEHNH Hanboee IEHHBIX B HCTOPHKO-
KyJIbTYPHOM acIleKTe TOPOACKHX TepPUTOPHH, 0OOCHOBAaHMM B MX I'paHHMIAX 0c0o00Tro
PeryIMpOBaHUs T'PAZOCTPOUTEIBHON M XO3SMCTBEHHOH JESATEIBHOCTH, pa3padoTKe
CTpaTeTMii  pEeBHTAIM3alMM  HMCTOPHKO-apXUTEKTYpHOH  Cpeibl,  OpraHU3aluu
TEMaTHYECKHUX TyPUCTCKUX MApUIPyTOB JUIS Pa3JINYHBIX IIEJIEBBIX I'PYIIT HACEICHUS.

YactuuHo HaxnazabiBasch aApyr Ha npyra, HMKK poccuiickux pernoHos B
coBokymHOCTH oOpa3yror enuubld MKK cTpaHbBl, KOTOPBI OTpa)kaeT MOTEHIHAI
ee KyJIbTYpHOTO Hacieaus. B cBeTe 3TOro MCTOPHKO-apXUTEKTYpHYIO CpeIy MabIX
n cpeaHux roponoB Hmxeroponckoro IloBOKBS TpaBOMEPHO M HEOOXOIUMO
paccMarpuBaTh B Ka4€CTBE IOJTHOLIEHHON COCTABIIIONIEH KyIIBTYpHOTO locTosiHus Poccun.
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The article presents the author's concept of level historical and cultural frameworks, i.e.
multi-scale stepped patterns that correlate with a region, a city, a historical city center, and a
separate urban space. The potential of cultural heritage is consistently realized at each of these
levels. The stated theoretical position is correlated with the concept of a historical and cultural
region and showed by the example of the small and medium-sized cities system (Nizhegorodskoe
Povolzhe region) with the center of Nizhny Novgorod.
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3TAIIBI ®OPMUPOBAHMS «OBPA3IIOBOI» 3ACTPOMKH B
MNPOBUHIUAJBHBIX TOPOJAX POCCUH

OI'BOY BO «Hmxeropoackuii rocyapCTBeHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN YHHBEPCUTET
Poccus, 603950, r. H. Hosroponm, ym. WieuHckas, n. 65. Tem.: (831) 430-17-74;
a1 moura: anoskirko@yandex.ru

Kniouesvie cnoea: xumas TOPOACKasl 3aCTpoiika, «00Opa3IoBas 3acTpoika NMPOBHHIUAIBHBIX
TOPOJIOB, «00pa3IOBEIe) (hacasbl, ITAINBl POPMUPOBAHHS PA3BUTHS «0OPA3IOBOI» 3aCTPOIKH.

Paccmompenvr 1 0bobwenvt obwue smanvi  pazeumus, MuUnN08020 NPOEKMUPOBAHUS
UCTNOPUYECKOT 20POOCKOU JCUNOU 3ACMPOUKU C UCNONb308AHUCM «0OPA3YOBLIXY NPOEKMOS.
Beicokomy xyoodicecmeennomy Kawecmey uUCmMopuveckoeo Mmunogo2o NpoeKmuposaHus nepeoil
nonosunvl XIX eexa cnocobcmeosano mo, 4mo 6 paspabomre munosvlx «00PA3Y0OBbIX» NPOEKMO8
yuacmeoganu Kpynuetiwue 3004ue mozo epemenu. M3nauanvHo ucnonb308anue «00pasyosuixy
NPOEKNO8 HOCUTLO PeKOMEHOAmenbHblil xapaxkmep, Ho yoce Kk 1809—1812 codam ono cmanogumcs
00s3amenbHbIM. AGMopamu npeonodcenvl U 0XapaKmepuz06aHvl mpu OCHOGHLIX SMANA PA3GUMUSL
«06paszyo6oILy 3acmpoliKu 8 NPOBUHYUATLHBIX 20podax Poccuu 6 nepuoo ¢ XVIII no XIX ss.
Ommeueno 6onviuoe enustue nemepoypeckux 3004UX Ha 3aCMpPOUIKY NPOBUHYUATLHBIX 20p0008 Poccuu.

HpI/IHﬂTO cyuTarb, 4YTO OAHHMM H3 KIIOYCBBIX IoKa3arelieil JKH3HCHHOTO YPOBHA
HaCCJICHUA H ,Z[OCTI/I)KCHI/Iﬁ rocyaapCTtBa ABJIACTCA PAa3BUTHUE TOPOJACKOTO XOSS[ﬁCTBa,
A€ CTPOUTECIBCTBO BBICTYIIACT O,HHOfI U3 BaXXKHEUIINX €T0 OTpaCJ’IGﬁ. COXpaHI/IBHII/IGCH
OT OPCKHUX BPEMCH APXUTCKTYPHBIC OOBEKTHI U HX KOMITO3UIIMOHHOE pPa3MCUICHHUC
IIO3BOJIACT CO311aTh O6’I>€KTI/IBHy}O KapTUHY FOCYHapCTBCHHOﬁ INOJIMTUKK MW €€
MPAKTUYICCKYIO peaIn3alunio. rpal’[OCTpOHTCJ’IBHaH ACATCIIBHOCTDb NPCACTABIIACT U3 ceost
OJHY U3 MaJIO pa3pa60TaHme HUCTOPUKAMHU TCM.

AKTyaJ’ILHOCTL TEMbI HCU3MEPUMO BO3PACTACT, KOT/Ia OHA UMECT CBOC ITPOAOIZKECHUC
B COBPEMCHHBIX YCIIOBUAX. Y100l MOHSITH TEHACHIWUH PAa3BUTHA IrOpOJaa, B TOM YUCIIC
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MaJIOATAKHON TOPOJCKOM 3acCTpOHKM, M TPOJOIDKUTH HMX Pa3BUTHE B IPABUIHHOM
HalpaBJICHUH, HEOOXOAMMO MOAPOOHO W3y4yaTh MCTOPHIO €ro CTaHOBJICHUS.
Vcropuyeckuil moaxon, rapMOHUYHAS CBsI3b BPEMEH MO3BOJIIOT BHIOPATh OPHEHTHPHI
Oyaymiero pa3BUTHS OOIIECTRA.

OTarnoM BO3HMKHOBEHMS THIIOBOTO TIPOGKTUPOBAHMSA M CTPOUTENBCTBA 110
«00pa3noBbIM» mpoekTaM B Poccun cunraror Hawano X VIII Beka. OTomy npeamiecTBoBa
3HAYNTENbHBIH OTEYECTBEHHBIN OIBIT.

B pycckoil mpakTrke u3/1aBHa CyIIECTBOBAIA TPAAUIUS CTPOUTH 110 YKa3aHHOMY
o0pasmy. DTOT MHOTOBEKOBOH OOBIYail OTHOCWIICS K YHHUKAJIBHBIM COOPY)XEHHSIM M K
psAnoBEIM 31aHUSAM. [IOBTOPHOCTH M M3BECTHAS OJHOTHITHOCTD 3AAHUI: JKMJIBIX JIOMOB
1 130, OJJHOCTOJNIIHBIX TPANEe3HbIX, MOHACTBIPCKUX KEJIHH, TOPTOBBIX JIABOK, TOCTHHBIX
JIBOPOB M JPYTUX MOCTPOEK MHOTOKPATHO BCTPEUAIOTCS B PYCCKOM apXUTEKType JKUIIOH
3acTpoiiku ropogos Poccun naunnas ¢ XVI u XVII Bekos [1].

VIMEHHO 3TO TOCIYXXHJIO OCHOBOH CO3/aHUSI HAECH «OOPA3IOBBIX» IPOEKTOB.
«O06paznoBbIe» NPOEKTHI BHAYAJIE TPUMEHUIUCH NTpH cTpouTeiabeTBe Cankr-IleTepOypra
1 4yTb 1o31Hee MOCKBBI.

Co Bropoit momoBuHB XVIII Beka «0Opa3moBBIC» MPOEKTHI JKWIBIX JTOMOB
1 pa3paboTKa Ha HMX OCHOBE THIIOBBIX IUIAHMPOBOK KBAapTAJIOB M IUIOMIaNeH B
MIPOBUHIMAIBHBIX Toposiax Poccnu mocTeneHHo HaunHaeT MPUMEHSATHCS Ha MAacCOBOM
ocHOBe. PaccMOTpuM OCHOBHBIE JTanbl pa3BUTHA «00pa3OBOI» 3acTpOWKH B
MIPOBUHIMAIBHBIX Topoaax Poccun.

Ecmu mepBbIe amp00MBI «00Pa3IOBBIX)» IPOEKTOB ObLTH pa3paboransl B 1714—1737 1,
TO B IPOBUHIUIO OHU CTAJIM IPOHUKATh TOIBKO B KOHIE 1780-X rogos. IMeHHO B 3TOT
NIEPUOJ] HAYaJICs MIEPEX0] 0 COCTABICHHIO IUIAHOB MHOTHX roponos. OcymiecTBieHue
B IIMPOKOM MacmTabe padoT 10 COCTABICHHIO IUIAHOB TOPOAOB Hadanoch ¢ 1763
roza, TO €CTh CO BPEeMEHH M3JaHus ykaza «O clielmaHuu BCeM ropojiaM, X CTPOCHHIO
1 yIUIaM CHEeNHaIbHBIX IUIAHOB IO KaXJOH TyOepHHH 0c000». YKa3 MOTHBHPOBAJICS
TEM, YTO «IOHBIHE BceM B Poccuu 1mo ry0epHUSIM M NPOBHHLMSAM JISKAIUM TOpoJaM
CIIeIMAJIbHBIX IIJIAHOB €IIe He CJIeNIaHo...» [2].

HenocpencTBeHHBIM MOBOIOM K M3JaHMIO 3TOTO yKas3a sSBHJIACh HEOOXOAMMOCTH
BoccTaHOBJIeHUs cropesiueil B 1763 rony TBepu, korna BBIICHWIIOCH, YTO TOpPOJ HE
nMeeT 3a()UKCHPOBAHHOTO B YEPTEXKE IIIAHA.

Co3anue HOBBIX IJIAHOB TOPOAOB MOOYIHMIIO IPOSKTHPOBIIMKOB K H3BICKAHHUIO
Croco0OB  OCYIIECTBIGHUS WX peEryisipHoil 3actpoiiku. Ilpm pazoOmenHoctn
OTAEIBHBIX PAHOHOB CTPAHBI, HEAOCTATOYHOM KOJIMYECTBE HMOATOTOBIECHHBIX KaapOB,
OTPaHUYEHHOCTH MaTePUAIBHBIX CPEJICTB Y OONBIIMHCTBA HACEJICHUS €INHCTBEHHBIM
c1oco0oM, TP TIOMOIIX KOTOPOTO MOYKHO OBUIO IOCTUTHYTH KAaKHX-JTHOO PE3yIbTaToB,
ObuT0 eaMHOOOpa3ue B IpHeMax IPOCKTHPOBAHMS, MCIIOJIb30BAHNE B CTPOUTEILCTBE
MIPOBEPEHHBIX NPAKTHKOW 00pa3IoB M BBEIEHHE MX B KauecTBE TUHOBBIX. OcOOEHHO
BaXKHBIM TOJYKOM 3TO MOCIYXKHJIIO JJIs rpagodopMupoBanus nposuHuu Poccnu.

OIHOTHUITHOCTh KOMITO3UIIMOHHBIX NPUEMOB, XapakTepHas I PeryispHbIX
IUTAHOB TOPOAOB, NPUMEHsJIACh W NPH pa3OMBKE KBapTaJIOB, YIUI, IJIOMIAJCH, MpH
MIPOEKTHUPOBAHUY A IMHUHUCTPATHBHBIX, OOIIECTBEHHBIX 1 )KHUJIBIX 3JJaHUH.

PsamoBble Kuible JOMa pacCMaTpUBAINCh KaK 4acTh aHCAMOJIEBOH 3acTpOWKH
ropona. ['pagocTponTEenbHBIN IOAXOJ TPH TPOESKTUPOBAHWU JKHUIOH 3acTPOWKH
OTBEYAJ IIPE/ICTABICHUIO O PETYISIPHOCTH, T. €. TOMY HJeally YIOpSJIOUYCHHOTO,
PalMOHAIBFHOTO TOPOAA, K KOTOPOMY CTPEMIIIUCH 30/19H€ KJIACCHYECKOTO HAIPABICHUS
B pycckoil apxuTekrype. Bmecre ¢ TeM momoOHbBIE B3IVISIBI HA JKWIYIO 3aCTPOHKY
CBHU/ICTEIICTBOBAIM O CTPEMJICHUH IIOJYMHUTH TOCYIAapCTBY HHTEPECHl YACTHBIX
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BiajenbleB. Bce 3TM M3MEHEHHs B INPOBHHIMAIBHBIX TOpOJax Hamed CTpaHbl
npoucxoauiu Beaen 3a IlerepOyprom u Mocksoii. [IpeoOpaxkenue crapbix Gopm *KU3HA
CKa3bIBAJIOCH B HOBOM, PETYJISIPHOM IIPUHINIIE PAa30MBKU y4aCTKOB, KBAPTAJIOB, B HOBBIX
TUNAxX PSAOBOTO JKHIJIOTO JI0Ma, 0OPAIEHHOTO K YIIUIle U (QOPMUPYIOLIETO ee 3aCTPOHKY.

Bruto mpennoxeHo 8§ MPOEKTOB JKMUIIBIX JOMOB: 5 Ul KAMEHHBIX M JIePEBSHHBIX
JKATBIX 3JaHUN U 3 171 KAMEHHBIX ¢ JIaBKamu [2]. JlaHHBIC TIPOCKTHI MPEICTABICHEI
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Puc. 2. «O6pa3moBslii» npoekT Ne 2 u ero BapuaHTsI [2]
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Puc. 4. «O6pasnossie» mpoekTs! Ne 6, 7, 8 n Ux BapuaHTsI [2]
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CrnenyromyM akTHBHBIM 3TalloM pa3BUTHA «00pas3loBOW» 3aCTPOMKH SBISETCS
mepuox ¢ 1806 . mo 1840 . B sro Bpems yxe Obuio yTBepkaeHo 111 mmaHoB
MIPOBUHIMAIBHBIX TOPOI0B. «O0pa3oBbIe)» MPOEKTHI )KUIIBIX JOMOB BTOPOH MOJIOBHUHBI
XVIII Beka, cBOTUBIIHECS K BOCBMH THIIAM, CPEIN KOTOPBIX COBCEM HE OBLIIO 00pa3IioB
JIOMOB IS MAJIOUMYIIIUX CJIOEB HACEJIEHUS, HE MOIJIH YIOBJIETBOPUTH HOTPEOHOCTH BCEX
3acTpoimmKkoB. B To e BpeMs nomyckaemasi cBoO01a NCTIOIB30BaHUS «O0PA3IOBBIX)
IIPOCKTOB TPUBOAMIA K yTpare NMPUHIUIOB «PETYISIPCTBAa» B KHUJIOW 3acTpoiike. He
MEHEE OCTPO OLIYIIAJCS HEIOCTATOK B «0OPa3IOBBIX» MPOEKTaX Ka3eHHBIX 3/1aHUM.
IIpenycmorpennas eme B XVII Beke yTBep:KIE€HHBIMH ILUIAHAMU 3aCTpPOIKa LIEHTPOB
MHOT'MX FOpOJIOB OcTaBajiach U B Hayaje XIX Beka He 0CyIlIeCTBICHHOM.

B aToT nepuox «ais obneryeHns CTpouTeIel B COCTaBICHUN TUIAaHOB U (hacamzoBy
IIPABUTENILCTBOM ObllIa OpraHM30BaHa pa3padoTKa U N3aHne «00pa3IOBBIX» YepTexen
MHOTHX BHJIOB Ka3eHHbIX M YAaCTHBIX JJOMOBiIaZcHuU. UYeprexu pacchluiainm IO
ryOepHHUsIM, YTOOBI «OHBIE CIIY’KHJIN PYKOBOJICTBOM HE TOJBKO HPHU IMOCTPOWKE HOBBIX,
HO U TIPH TIepeJIesIKe CTAphIX 37aHnH, I1e YI0OHOCTh TO3BOIHTY.

[Ipu coopy’keHHN HOBBIX CTPOCHHUH HE pa3penianoch «Aeaarh OT CHX 00pa3IoOBBIX
yepTekel HU MaJleHIuX OTCTYIICHUID.

«O06pasnoBbe» HPOEKTHI — COOpaHWsl albOOMOB, KOTOpPBIE BBITYCKAJIHCh Kak
npunoxkeHus K [lomHoMy coOpanmro 3akoHOB. M3HauansHO 1803 romy ObuTH W3MaHBI
«0o0Opa31oBbIe» MPOEKTHI Ka3eHHBIX 3/1aHui, B 1809 — «oOpasnosbie» npoekTsl (acagos
JKUAJIBIX 10MOB, B 1811 — sxumibix goMoB, B 1819 — mpoeKTsl CTaHIMOHHBIX JIOMOB, B
1824 — nepkseid, B 1828 — TIOpeMHBIX 3aHUI, IPUCYTCTBEHHBIX MECT U JIOMOB BHULE-
ryoepHaTopoB, B 1830 — mpoeKkThl Ha «yCTpOCHHE celeHui», u B 1831— mpoekTs
MMOYTOBBIX JIOMOB [3].

B 570 ke Bpemst ObUIM yCTaHOBIJIEHBI IIBETA JJIS1 OKPAcKH (hacaoB W KPbIII 31aHUH,
pa3paboTaHbl U MU3JaHbI B BUJIE YKa30B IPaBUIIA JUIS TIOCTPOMKH 00BIBATEILCKUX JIOMOB,
IIPaBMJIA ISl COCTABJICHUS CMET, YPOUHBIC TTOJIOKEHUS M CTPOUTEIbHbIEC YCTABEI.

CocTaB «00pa3OBBIX» IPOEKTOB JUISl KA3CHHBIX 31aHUH 1 IS )KUJIBIX JOMOB ObLI
pa3nu4HbIM. «OO0pa3noBbIe» MPOEKTH Ka3eHHBIX 3AaHUI MMenn OoJiee TIIATeNbHYIO
popaboTKy B OTIMYHE OT IMPOEKTOB JKMIBIX JOMOB: MX COCTaB OIPaHUYMBAIICA
mumb (acazoM, OCTaBIsS PELICHHE IO IUIaHy 3Takeld Ha yCMOTpEeHHe Xo3siuHa. B
JaJIbHEHIIEeM B NPOBUHIMU B IPAKTHKE CTPOUTENIHCTBA HECKOJIBKO THITM3MPOBAJICS
IUTaH 710 HeOOJIBIIOrO OHOJTAXKHOTO XHMJIOTO JIOMa, OOBIYHO K€ MPH COOPYKCHHH
MHOTOAT@XXHBIX JOMOB, KOTOPBIMH 3acTpaMBajHMCh TIIABHBIM oOpasom IlerepOypr n
MockBa, miaH Aoma pa3padaTbiBaJICs WHIUBUIYAIbHO, W apXUTEKTOPY HAJIEKAJIO
YBSI3aTh €r0 C OJHUM M3 «00pa3moBBIX» MPOEKTOB (acaza.

OCHOBHOI 0COOCHHOCTBIO «00PA3LOBBIX» MPOCKTOB MEPBOil oToBUHBI XIX Beka
OBLIIO TO, UTO OHH CO3AABAIHCH C YIETOM 3aCTPOUKH MIPOBUHIIMAIBLHBIX TOPOJIOB B IIEJIOM
U MIpeayCMaTpHUBaIM CaMbIX Pa3IMYHBIX 110 UMYIIECTBEHHOMY LEH3Yy 3aCTpPOWIIHKOB.
HoBbIM B pa3BUTHM THIIOBOTO CTPOMUTENIECTBA B 3TO BPEMSI SIBJSLIIOCH €T0 MHOT0OOpasue.
B ommmume ot «06pa3noBeix» npoekToB X VIII Beka «00pa3oBeIe» TpOeKTH (acagon
JKHITBIX JIOMOB, BRIy IIeHHBIE 32 ieproa c 1809 mo 1812 rr., 01w pa3paboTaHbl 1 COOpPAHEI
B BHJIE CEPUU ITPOCKTOB, B KOTOPYIO BXOAMIIH I0Ma, Pa3JInYHbIC 110 3TaKHOCTH, Pa3Mepy,
BHEIIHEMY O0()OPMIICHUIO M IO BO3MOXKHOMY PacIiOIOXKEHHUIO Ha ynuie. [losBuiich Tak
Ha3bIBaeMbI€ yIIIOBBIE OMA, JOMa IO (PPOHTY YIIHIIBI, I0Ma, PACIIONOKEHHBIE B IITyOHHE
y4JacTka, oMa ¢ (piauresnsiMu U T. 1. UToObI He ObITO OTKIIOHEHHUH OT IPUHSATHIX 00pa3IoB,
OBUT M37aH PsJl 3aKOHOB, HANPABISABLIMX JIESATEILHOCTh MECTHBIX apXUTEKTOPOB; TaK,
HalpuMep, YCTaHABIMBAIKCH IIPaBHiIa OCTPOSHUS (acagoB, HOPMBI BEICOTHI KPOBEIIb
B 3aBUCHUMOCTH OT IIMPUHBI JIOMA, BBICOTHI M JUIMHBI JECPEBSIHHBIX JKWJIBIX JIOMOB,
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Pa3pbIBBI MEXKIY AOMaMH H T. II.

[IpaBuTeNbCTBO IpHaBajio OOJBIIOE 3HAYEHHE IEHTPATU3ALMHM PYKOBOJCTBA
KaK TOCyIapCTBEHHBIM, TaK M YaCTHBIM CTPOHMTEIHCTBOM IO THUIOBBIM INPOEKTaM, a
Takxke OnaroycTpoiicTBoM roponos. [ist 3To# 1enn B MuHHCTEpCTBE BHYTPEHHUX I
B 1806 romy mosBuics crnenuanbHblii CTPOUTENBHBIN KOMHUTET, KOTOPBIA 3aHHUMANCS
peryiaupoBaHUEM U YTBEPXKIECHUEM 3aCTpoiiku roponos Poccun.

MUHHCTEPCTBO BHYTPEHHHUX JIeJT pa3padoTaio NpaBmiIa, COrIaCHO KOTOPBIM ILIAHBI
1 CMETHI JII000T0 Ka3eHHOTO 3/1aHHsI TPOBUHINAIBHBIX TOPOIOB MEPE NOCTPOHKOH HiIH
repecTpoiikoil oTpasisuick B [letepOypr B CTpOUTENbHBIN CTON TP MUHHCTEPCTBE
JUIA COIVIACOBAHUSI MX C «00pa3noBbIMmM» IutaHamu. Ilo mMepe HeoOXOIMMOCTH JUIs
skcepTH3bl B Komurer MO OBITh NPUIVIALICHBl «3HAHWSIMH CBOMMH OTJIMYHBIE
ApPXUTEKTOPBl M3 HAXOSIIUXCS IO PasHbIM BEIOMCTBAM B CTOJHUIIE, NIPH 3TOM OHHU
00s13aHBI HE OTPEKATHCSI OT TAKOBOTO MPUIIIAIIECHUS X COAEHCTBOBATH CBONMH COBETAMM.
Oco060 ciaoXHBIE M HETUIHMYHBIC CIIy4an paccMaTpuBaJuch KOMHTETOM COBMECTHO ¢
AxanemMuen XyJa0xKecTB.

BbicokoMy Xyq0K€CTBEHHOMY KadeCTBY THIIOBOIO HPOEKTHPOBAHMS HEpBOH
nosoBrHBI XIX Beka criocoOCTBOBAIIO U TO, YTO B pa3pabOTKE TUMOBBIX «00Pa3IOBBIX»
MIPOEKTOB y4acTBOBAJIN KPYITHEHIINE 30A91€ TOTO BPEMECHH.

«O06pa31oBbIe» MPOEKTH KUWIBIX JoMOB 1809-1812 romoB ObuH 00s3aTEIIEHBIMEI
JUI CTPOMTENBCTBA. DTO OOCTOSATEILCTBO, HAPSIY C BBICOKOW I'PaJOCTPOMTENBHOM
JUCHUIUINHON, CO3JaJI0 ONaronpusATHBIE YCIOBHS JJISl OCYIIECTBICHHS B 3aCTpOMKe
MPOBUHIHAIBHBIX ropofoB Poccunm mnepsoil mnomoBuHbl XIX Beka IEITOCTHBIX
APXUTEKTYPHBIX aHCaMOJIel ¢ IPUMEHEHUEM THITOBBIX IPOEKTOB [4, 5].

B meproit momoBmHe XIX Beka TIpagoCTPOUTENbHBICE TpeOOBaHUS OBLTH
ITIaBHOM NPUYMHOW NMPHUMEHEHHS THUIIOBBIX HPOEKTOB, IOTOMY 4YTO TIPH OTCYTCTBHH
WHAYCTPHAIIN3AIMH B CTPOUTENBCTBE APYIHEe COOOPaXXEHHS B TO BPEMSI HE HMMEIH
0O0JIBIIOTO 3HAYEHUSI.

Taxum 0O6pa3zoM, MacTUThIE ITETEPOYPIrCKHE 30/14M€ MOIJIM OKa3bIBaTh BIMSHHUE HA
3acTpoiiKy roponos Poccum, moBbIIas XyJA0KECTBEHHBIH YPOBEHb MX apXUTEKTYPBI,
1 MOXKHO BBIJICJINTH TPETUH 3Tall PacIpOCTPaHEHHS «0Opa3IOBBIX» HMPOEKTOB — 3TO
BBIITYCK HOBBIX aTb0OMOB «00pa3moBEIX» MPoekToB 1840—1842 rr. B mpoBHHIIMATHHBIX
roponax Poccun goma mo 3TuM mpoekram crpowsinch 10 koHua XIX Beka. Tumooe
MIPOEKTHUPOBAHUE HE IPOTHBOPEUMIIO XYIOKECTBEHHOMY €IMHCTBY KJIacCHYeCKOH
APXUTEKTYPBI, OHO CHITPaJI0 TAKXKe MOJIOKUTEILHYIO POJIb B (POPMUPOBAHNH 3aCTPOHKN
MHOTHX ITPOBHHIMAIBHBIX TOPOJIOB TOTO BpeMeHH [6]. DToMy 3Tarry cBOHCTBEHHO OoJee
BOJIFHOE OOpaleHne ¢ «00pa3noBBIMU» NMPOEKTAMH: MECTHBIEC 304M€ BBOAMIN HOBBIE
JIeKOPaTHBHBIE AJIEMEHTBI, HECTPOTO CJIEI0BAIIM HCXOAHOMY 00pasily, HHOT/Ia 110 Tpochoe
3aKa34YMKOB TOSBISIINCH 3JIEMEHTHl HapOJHOTO 304EeCTBA, HO OOIIMH TrapMOHWYHBIHA
CTPOH «00Pa3LOBBIX» MPOEKTOB OCTABAJICS HEM3MEHHBIM, YTO CO3/1aBaj0 JOCTOHHYIO
TOPOJICKYIO 3acTpoiiKy. BuaHO, 4TO ¢ TeueHMEM BPEMEHH CTHJIMCTHKA KIAcCHIM3Ma
MEHSUIACh U YK€ BO MHOTHX «00pa3LOBBIX» MPOeKTax K KoHIy XIX Beka MmosBisioTcs
YepThl SKIEKTHKH, YTO JIMIIb IPHUIAJI0 YePThl HHANBUAYAIBHOCTH TUIIOBBIM PELICHUSIM.

[epeuncienHble TpH ATAIA Pa3BUTHS «00PA3IOBON» 3aCTPONKH B IPOBUHIIHAIBHBIX
roponax Poccuu MosHOCTRIO OCTAHOBIIIM M YHOPSIIOYMIIN CTUXUHHOE CTPOUTEIIECTBO
JKHMJIBIX W OOIECTBEHHBIX 3/1aHUMH.

VHTepecHBIM SIBISIETCS M TO, YTO «0Opas3LloBas» TOPOJCKAsl 3acCTPOHKA MOMKET
OBITH aKTyaJIbHOH U 110 CEH JeHb [7], HE TONBKO KaK 00BEKT apXUTCKTYPHOTO HACIIEIHS,
KOTOpBIH HEOOXOOMMO COXpaHATh, HO M KaK 4YacTh YHHMKAJIBHOTO MJISI CO3JaHMA
TapMOHUYHOTO OOJIMKA YJIHII B COBPEMEHHON MaJIO3TAXKHOM 3acTpoiiKe.
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IN THE PROVINCIAL CITIES OF RUSSIA

Nizhny Novgorod State University of Architecture and Civil Engineering

65, Iljinskaya St., Nizhny Novgorod, 603950, Russia. Tel.: +7 (831) 430-19-57;

e-mail: anoskirko@yandex.ru

Key words: residential urban development, "exemplary" development of provincial cities,
"exemplary" facades, stages of formation of "exemplary" developed territory.

The article considers and summarizes general stages of development of a typical design
of a historical urban residential area using "exemplary" projects. The high artistic quality of
the historical typical design of the first half of the 19th century was achieved by the fact that the
most famous architects of that time participated in the development of the typical "exemplary"
projects. Initially, the use of the "exemplary" projects was advisory in nature, but by 1809-1812
it became mandatory. The authors propose and characterize three main stages in the development
of "exemplary" building in the provincial cities of Russia in the period from the 18th to the 19th
centuries. The great influence of St. Petersburg architects on the development of provincial cities
of Russia was noted.
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A. A. KAUEMIIEBA, noun. kadenps! jJanIma@THOH apXUTEKTYpbl H CaJBO-
NMAPKOBOI0 CTPOUTEIbLCTBA

PABPABOTKA ONPEJAEJIEHUA NOHATHUA
«TPAOUYECKHUE NCTOYHUKHN» B ACIIEKTE PECTABPALIUU
APXUTEKTYPHOI'O HACJIEAUA

OT'BOY BO «Hmxeropozackuii rocy1apCcTBeHHBIH apXUTEKTyPHO-CTPOUTENEHBIN YHUBEPCUTET
Poccust, 603950, r. H. Hoeropom, ym. MWmenuckas, n. 65. Tem.: (831) 433-93-92;
a1 moura: kachemtseva@yandex.ru

Kniouegvie cnosa: Tpaduueckmii HCTOYHHK, pECTaBpanmus HACIEAWs, TEOPUS H HCTOPHUS
APXHUTEKTYPHI, KATErOPHATbHAS METO0JIOTHSI, METOJI IBYXYPOBHEBOU TpHANIECKON NeITH()POBKH.

IIpeonooicen HAYUHO OOOCHOBAHHBIU BAPUAHIM DeUeHUs NPOOIeMbl MEPMUHOLO2ULECKOU
HeonpeoeieHHOCmU, C6A3AHHOI C OMCYMCMEUeM OnpedeneHUs NOHAMUA «2PAPUYECKUL UCTIOYHUK »
6 obracmu pecmaspayuu apxumexkmypnozo nacieous. CKoHcmpyuposanHas OegpuHuyusl
paspabomarna Ha Oaze KAmMe2oOpuUAIbHOU Memooonocuu u 0azupyemcs Ha QYHOAMEHMATbHbIX
uepmax UMeHyemo2o npeomemd.

AKTyaabHOCTh pa3paOOTKN OIpPEACICHHUs MOHATHS «TrpapUuecKue HCTOYHHUKID)
o0ycIioBIIEHa TEM, YTO B HACTOSIIEE BPEMs OTCYTCTBYET eIMHAast HaydHO 000CHOBaHHAs
Je(UHUIUS 3TOTO TEPMHUHA B aCMIEKTE pECTaBpallii apXUTEKTypHOTO Hacienus. boiee
TOro, W3y4eHHE CIEeLHUaTU3UpPOBaHHON suTeparypsl [1, 2, 3], a Takxke yTpaTHBIIUX
cuny [4] u neiicTByrOmMX HOPMaTHUBHO-NIPABOBBIX akTOB Poccuiickoil Denepaunuu
[5, 6] mo3BonmIO BBISIBUTE MpOOJIEMy CYIIECTBYIONIEH TEPMHUHOJIOTMYECKOM
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HEOIIPEICNICHHOCTH, CBSI3aHHON € yNOTpeOIeHHEeM CXOXKHX, HO HE TOXIECTBEHHBIX
XapaKTepUCTHK: «TpaUuecKue», «HMKOHOTpPA(QUUECKHE», «HM300pa3uUTEIbHBIEY H
«BHU3YyaJIbHBIE» — IPUMEHUTEIFHO K HCTOYHUKAM IPEJIPOCKTHBIX HccieqoBaHui. B
CBOIO O4Yepe[b, 3TO MOXKET MPUBECTH K HapyIIEHHIO Ipoluecca NnpodecCHOHaIbHON
KOMMYHHUKAIIMH, HA KOTOPOM 0a3upyeTcsl MOoJIydeHHe HOBOTO HAyYHOTO 3HAHMS.

B remarnueckux ucciae0BaHusIX [ 7] IPUBOAUTCS YTBEPIKICHHE O TOM, UTO HOHSTHE
«BHU3yaJIbHBIE HCTOYHUKH» — HanOoJiee MIMPOKOE U3 MPUBEICHHBIX BhIlIe. « BusyaapHoe»
BKJIIOYAET BCE BOCIPHHUMAEMOE B pE3yJbTare HEMNOCPEJICTBEHHOTO pa3IpaKeHUs
3pUTEIBbHBIX penentopoB. I[Ipuy 3TOM HE HMeEeT HNPHUHIUIHAIBHOTO 3HAYCHHUS:
3a(hMKCUPOBaHO M300pakeHHE Ha MaTepHalbHOM HOocuTene uiu HeT. ClieoBarenbHo,
JUTs 00JIacTH pecTaBpaliii apXUTEKTYPHOTO HACIEAMS 3Ta XapaKTepPUCTHKA HE SIBISICTCS
ONTHUMANbHOH, TaKk Kak MpPUOOIIEHHE HCTOYHHKOB K IPENNPOCKTHBIM H3BICKAaHHUIM
MOZIpa3yMeBaeT UX BEIIECTBEHHbIN XxapakTep. [[puMeHeHne TepMruHa «1300pa3uTebHbIC
HUCTOYHUKHM»  IPEUMYILIECTBEHHO CBS3aHO C  HCCIECJOBaHUSAMH B  oOjacTu
UCTOYHMKOBeeHHUs [8] m He oTpaxkaeT NMpo(hecCHOHAIBHOW CHenn(UKH HCTOPHKO-
APXUTEKTYPHBIX padboT. [IoaTOMy HE COOTBETCTBYET TPEOOBAHMSIM, HIPEABSIBIIEMBIM K
HayYHBIM TEPMHHAM: CIICIUAIN3NPOBAHHOCTH 3HAUCHHS U 1e(YUHUTHBHONW (DYHKIINH.

OcraBmasicst Tapa XapaKTepUCTHK: «rpaUuecKuey W «UKOHOTpa(puuecKue»
HCTOYHHKH 3a49aCTYIO BHICTYIIAeT Kak CHHOHUMHYHAs1. BMecTe ¢ TeM ciieyeT OTMETUTb,
YTO MEPBOHAYAIBHO TEPMHUH «HMKOHOTpadus» MMeNn TOBOJBHO y3Koe 3HaueHue. OH
MIOHMUMAJICSl KaK CBOJ 3HAHHM, KacaloUIMXCs MOPTPETHBIX M300pa’keHWH Ha MOHETax,
nedatsax 1 reMMax [9]. B XIX B. 3HaueHNE HKOHOTpa(QUH paCIIUPHIIOCH 10 €€ TOHUMaHUS
KaK METO/Ia M3y4EHHS CPEAHEBEKOBOTO HCKYCCTBA, HCTOJIKOBAHHSI CHMBOJIMKH, AJIJIETOPUNA
n arpuOyToB. OTHaKO pacTpoOCTPaHATh TEPMHUH «MKOHOTpa(hnIecKre HCTOUHUKI» Ha BCE
HCTOYHHKH, COAEPIKAIINE BU3YAIbHYIO HH(POPMAILINIO, HE IPEACTABISIETCSI BOSMOXHBIM.
Jlaxxe B Tex ciydasix, KOIla pedb MJET O CPEJIHEBEKOBBIX IMOCTpoiikax. B wacTHOCTH,
HEMEUKHUI UCTOPUK U TEOPETHK McKyccTBa I. bannMaHH, KeCcTKO yKa3bIBaeT Ha TO, YTO
«HUKaKOH MKOHOTpa(pUH apXUTEKTYpPhI HEe CYImecTBYeT» [9].

[TocTeneHHbli 0TKa3 OT ymoTpeONeHHUsT «MKOHOTpa(UUIecKoi» XapaKTepUCTHKH
[IPOCIJIEKUBAETCS. B U3MEHEHUSIX HOPMATUBHO-IIPABOBbIX akTOB. B wactHoctu, B [OCT
P 51141-98 «/lenonpous3BoaCcTBO U apXUBHOE J1e710. TepMUHBI U onipeaeseHus» [4] ewe
IIPUCYTCTBOBAJIO OIIpEIeIEHNE «UKOHOTpauiIecKuil TOKyMEeHT». B 3ameHuBIIeM ero
I'OCT P 7.0.8-2013 CUBUJ yxe HCHOIB3yeT MOHATHE «TpapUUecKUil TOKYMEHT).
OH TpakTyeTcs KaKk M300pa3uTeNbHBIH JIOKYMEHT, B KOTOPOM H300pa)keHHe 00bEeKTa
[IOJIyYEHO MMOCPEACTBOM JIMHUMI, ITPUXOB, CBETOTEHH, TOUEK, LiBeTa [6]. K coxanenuto,
3TO ONpe/eNIeHHe TaKXKe He B IOJHON Mepe oTpaxaeTr crnenuduky pador B obmactu
pecTaBpalyy apXUTEKTYPHOTO HACJIEANs, &, 3HAUUT, MOXKET OBITH JJOMOIHEHO.

Takum o00pa3oMm, NpPEIMETOM HCCICJOBAHUS HACTOAIIEH CTaTbh  SIBISIIOTCS
rpaduecKkue MCTOYHHKH PECcTaBpalli HCTOPHKO-apXUTEKTypHOro Hacienus. llens
paboThI 3aKIII0YaETCs B pa3padOTKe ONpPEAETICHUS HOHATHS «TpapuuecKue HCTOUHUKN
B aCIIEKTE PECTaBPALUK APXUTEKTYpHOTO Hacieaus. [ umoTesa ucciegoBaHus CTPOUTCS
Ha TOM, 4TO HAy4YHO OOOCHOBaHHas NeGUHUIMSA MOXET OBITH pa3paboTaHa Ha 0ase
KaTeropHajIbHOM METOJOJIOTHU C HCIOJIb30BaHUEM (DOPMalIbHO-IOTHYECKOTO METO/a
oTIpeieJIeHNs] TIOHATHS ¥ METO/A IBYXyPOBHEBOH TpHaNdecKoi TemnpoBKH 6a30BOro
noHsTus. [IpuMeHeHHe yKa3aHHBIX METONOB B pPaMKax pabOThl C apXHUTEKTYPHBIM
HaclieueM, C OJHOH CTOpOHBI, O0OCHOBaHO ()yHIAMEHTAJIBHBIM XapaKTepoM
TPUAAUYHBIX «(HOPMYT apXHTEKTypbl» puMckoro teoperuka M. I1. Butpysus [10]
u poccuiickoro apxurekropa u nenarora ®@. A. Hosukosa [11], ¢ apyroit ctopoHsl —
¢dmrocohckuM NpoYTEHNEM TPHA/IBI KAK IIEPBOTO YCTOWYHMBOTO ITOJIOKEHUS (COCTOSHHSA)
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00beKTa B apXUTEKTYypE.

@opMaNbHO-TOTMYECKH METOA ONpEAETCHUS IOHSATHS II03BOJISIET YETKO
CTPYKTYypUpPOBaTh IPEJCTABICHNE O TpapUUeCKUX HCTOYHHKAX C HCIOJIB30BaHHEM
UIed TPUAJAUYHOCTH, NPEJIOMJIIEHHOW K ammapary TpaAuLMOHHOW soruku [12]. B
paMKax 3TOTO METOJa N3 MHOXKECTBA AJIEMEHTOB, MIPEACTABIISIFOIINX BCIO COBOKYITHOCTD
HNCTOPUYECKUX HCTOUHUKOB (BEILIECTBEHHBIX, TUCbMEHHBIX U T. /1. ) HEOOXOANMO BBIACTIHUTD
MTOJJMHOKECTBO 00BEKTOB — rpa)NIeCcKUX MCTOUYHHKOB, 00JIaIal0NINX OIpEeICHHBIMU
npu3HakaMu. C TOYKH 3peHus (POpPMaIbHO-TOIMYECKOTO METO/a HEOOXOAUMBIM H
JIOCTAaTOYHBIM yCIOBHEM OTHECEHHSI HCTOPUUIECKOTO HCTOYHMKA K KJIAcCy «TpauuecKuii
HCTOYHMK» OyJIeT SBIATHCS (PUKCUPOBAaHHE B HEM MH(OpMAIMM B BHJIE U300paskeHUSI.
Takum 00pa3oM, MOXHO 3aKIIFOYHMTh, YTO TpapuiecKnii NCTOYHUK — 3TO UCTOPHUECKHUN
HCTOYHHUK, B KOTOPOM HH(pOpMaIys 3apUKCUPOBAHA B BUJIE N300paskeHNSI.

OnHako nesxb KOHCTPYHPOBAHUS AC(PUHUINH 0a30BOTO IIOHATHS HETIOCPEACTBEHHO
B aCIIEKTE PeCTaBpalMy apXUTEKTYPHOTO HACIEAHs TPeOyeT 3HAYNTEIIbHBIX yTOYHEHUH.
Onm moryt ObITH pa3paboTaHbl Ha OCHOBE NPUMEHEHHUS METOAa ABYXYPOBHEBOH
Tpuaguueckol nemuppoBkn 0a3oBoM Kareropuw. B pamkax cratbu 0a30BOM
KaTeropuel BBICTYNAET IMOHITHE «rpaduyecKue MCTOUYHHKHM pecTaBpannm». Jlormka
HCIOJIB3YEMOTO METO/Ia MO3BOJISIET Ha IIEPBOM YPOBHE Aemn(poBaTh 0a30BOE MOHATHE
TpHAJON KaTeropuii, Haubojee MOTHO OTPAXKAIOUINX ero cymHocTh. OHa BeIOMpaeTcs
TakuM 00pa3oM, 4YTOObI pacKpbIBaTh (yHAAMEHTAJIbHBIC YEpPTHl JemnppyeMoro
MTOHATHS, KOTOPBIMH IS Ipa)MuE€CKUX NCTOUHMKOB PECTABPALIMHN CITYXKaT: KIIEHHOCTbHY,
«MH(POPMATUBHOCTHY U «Ha3HAYCHUEY.

Bo-mepBbIX, paccMaTpuBasi pecTaBpalMio KakK Iponecc padoThl HMMEHHO ¢
00beKTaMH KyJIBTYPHOTO HACIEIMs, CIENyeT OTMETHTb, YTO OHM IIPEJICTABISIOT COOOH
LIEHHOCTH C TOYKHU 3PEHUSI HCTOPUHU, aPXEOJIOTUH, APXUTEKTYPBI, IPaI0CTPOUTEIHCTBA U
nckyccrna [5]. Bo-BTOpbIX, IMIIb H300paskeHne, SIBIISIONIEECs HOCUTEIIEM U XpaHUTEIeM
nHpopMauu 00 O0O0BEKTe, MOXET ObITh NPUBIEYEHO K IIPOLECCY pEeCTaBpallH
ApPXUTEKTYPHOTO Haclie[usi B KauecTBE rpa)nuecKoro MCTOYHMKA. M B-TpeThHX, IS
pa3paboTKu onpeeneHust 6a30BOTO MOHATHS KIIOUEBBIMHU SIBIISIOTCS LEJIN, 3aJI0)KEHHbIE
aBTOPaMH MCTOYHHUKA TP €TI0 CO3aHNH.

B nanpHelimeM, Ha BTOPOM YpPOBHE MACIIM(POBKH, KaxJaas W3 IEPBHUYHBIX
KaTeropuil OIpeJeNIIeTCsl Yepe3 CaMOCTOSITENbHYIO TpHany. Tak, IUiss BBISIBICHHSA
MOHATHUSl «UEHHOCTH» IIPUMEHEHA TEOpeTHYEeCKass MOJeNIb CHCTEMbl KPHTEPHEB
OLIEHKH MCTOPUKO-apXHTEKTYPHOTO Hacyieaws, paspadorannas C. B. 3enenosoii [13].
B pesynbrate ee ncciienoBaHus ObUIN MTOCIEIOBATEIFHO BBIJCICHBI: «ACTOPHYECKAsD),
«APXUTEKTYpPHO-TPAJOCTPOUTEIBHAS» M «KYJIBTYPOIOTHYECKas» LEHHOCTH OOBEKTOB
KYJIBTYpPHOTO HACIEIHS.

Jus  nemmpoBKH  KaTeropuu  «HH(GOPMATHBHOCTB»  HCIOJIB30BAIHCH  YXKe
YIOMSIHYTBIE B CcTarbe (QyHAaMEHTalIbHbe TpHuagsl Butpysus u Hosukosa.
[TpuMeHUTENBHO K IEIH Pa3pabOTKH ONpENeIeHuUs MOHITHS «IpaduuecKie HCTOYHHKH
pecTaBpanuu» OHM TPEJICTABICHBI B MOJEIN MOHATUAMH «(QyHKIHOHAIBHASY,
«KOHCTPYKTHBHAs» M «3ICTETHYECKas» WHPOPMATHBHOCTb, I€ (YHKIHMOHAIBHOCTD
COOTHOCHTCS C TTOJIb30M M HAYKOW, KOHCTPYKTHBHOCTD — C IIPOYHOCTHIO M TEXHUKOH, a
3CTETUYHOCTH — C KPACOTOH U MCKYCCTBOM.

[ocnemuuii TpeTuit KpUTEpHUl «HA3HAYCHUE)» ACMHUPPOBAH Yepe3 TpHamxy Iienei
co3anus rpaduueckoro nctouHnka. OHa MOXKET OBITh PACCMOTPEHA KaK: «IIPOEKTHAs»
(cBsi3aHHAs C 3aMBICIIOM U pa3pabOTKON IUIAHUPYEMOH MOCTPOWKH), «(PUKCALMOHHASN
(m300paxaronias peaJn30BaHHBIH OOBEKT Ha pa3HBIX ITalax €ro CTPOUTENLCTBA,
CYIIECTBOBAHMS M Pa3pyLICHHUs), a TAKXKE «HUCCIEAOBATEIbCKas» (COMpPSIKEHHAs ¢
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N3yYCHHEM M HAy4YHBIM OCMBICICHHEM M300pakKeHHBIX 00BEKTOB).

B xommiekce aByXypOoBHEBas TpHaguuecKas JemnpoBKa NOHATHS «rpaduiaeckue
HCTOYHHMKH PECTaBPaLlM» MO3BOJIIET pa3paboTaTh €ro pa3BepHYTYIO TEOPETHUECKYIO
MOJIEIIb, IPEJCTABICHHYIO HA PUCYHKE.

[IponeccpazpaboTku e GUHULHUTIOHSTHS «Tpad IS CKUE UCTOUHUKH PECTABPALINN
B JalIbHEHIIIEM NpeACTaBIsIeT co00l cuHTE3 (POPMYITMPOBKH, HOIYYEHHON (OpMaIbHO-
JIOTHYECKAM METOJIOM ONpEAEICHUs IOHATHS C pa3pabOTaHHOH TEOpPEeTHYECKOH
Mozelb1o. OObEANHUB 3TH TOAXO/IbI, MOXKHO 3aKJIIOUYHTh, YTO I'pauuecKue HCTOYHUKA
B aCMEKTe PEeCTaBpallMi apXUTEKTYPHOTO HACIEAMS — 3TO UCTOPUYECKHE MCTOYHUKU
IIPOCKTHOTO, (DPUKCAIIMOHHOTO WJIM HCCIIEAO0BATEIbCKOTO Ha3HA4YCHUs, B KOTOPBIX
(yHKIIMOHAIbHAS, KOHCTPYKTHBHAS U cTeTHYECKast HH(opManus 00 00beKTe HacIeans,
HMEIOIEM HCTOPUIECKYIO0, APXUTEKTYPHO-TPaI0CTPOUTENEHYIO U KyJIBTYPOIOTHIECKY IO
LICHHOCTb, IIPEACTABICHA B BHJIC H300paKEHMUSL.

[22]
WCCNEOOBATENBCKOE

[2]
HA3HAYEHMWE

[21] : [20]
DUKCALIMOHHOE 1 MPOEKTHOE

[12]
SCTETHMHECKAA

TPA@UYECKHWE
WCTOYHUKH
PECTABPALIMK

[02]
KYNETYPONOTUHECKAR

[l
WHDOPMA-
TUBHOCTb

[0]
LEHHOCTb

[11] [10] [00]

KOHCTPYKTUBHAS OYHKUMOHATISHARA [01] APXMTERTYPHO- MCTOPMYECKAS
TPANOCTPOMTENSHAR

JIByXypoBHEBas TpHaandeckKas JemnpoBka 6a30BOro NOHATHS «rpapuyecKre HCTOUHUKH
pecTaBpaLum»

B pesynbrate npoBeAEHHOTO HCCIEAOBAHUS OBbUIO MOTYYEHO HOBOC Pa3BEpPHYTOE
orpeJiesieHUe, BKIIoyatoliee B ce0si HeoOXOAMMBbIE ¥ JIOCTATOUHBIC MOHSATHS IS
ompenesneHusi rpadUuecKuX HCTOYHHKOB B aclEKTe PEeCTaBpalMy apXUTEKTYPHOTO
Hacyenusi. CKOHCTpyMpOBaHHas Je(DUHMILIMS TO3BOJISIET BHECTH BKJIAJ B pa3BUTHE
0o0JIaCTH  MPENNPOCKTHBIX  HCTOPUKO-TCOPETHUECKUX M HAyYHO-METOAMYECKUX
pa3paboTOK, yTOYHUTH MOHSATUIHBIN anapar pecTaBpallMOHHON HayKH U B JaJIbHEHIIIEM
pa3paborarh KJIaCCH(PHUKALMUIO W METOAMKY OLEHKH HWH(GOPMALMOHHOIO IOTEHIIMAJa
rpadMuecKuX HCTOYHUKOB PECTABPALIMU Ha OCHOBE ITOJYUYCHHBIX PE3yJIbTaTOB.
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Tpusooumces awanuz KyIibmosblx NPOU3EEOeHUll 8 20po0ax PA3HLIX pecuoHos Poccuu
(Mocksa, Canxm-Ilemepbype, Huocnuii Hoseopoo, Kaszanw, Examepunbdype, Hosocubupck)
konya XX — nauana XXI 66., 6bINOIHEHHbIX 8 HEOMPAOUYUOHAIUIME 8 PAMKAX NOCIMMOOEPHUIMA.
Ha koukpemuwlx npumepax noKkazamvl XapakmepHvle Yepmvl U 0COOEHHOCMU CIMUTUCIIUYECKO20
HANpasieHus.

«HeoTtpamummonanu3mM (HOBBIH TpaJAWIUOHHBIA CTWIb) — CTHJIUCTHYECKOC
TEYCHHE ITOCTMOJICPHU3MA, KOTOPOE OCHOBBIBACTCS HA MECTHBIX TPATUITUAX, OMH30K K
peruonamm3my. OH Oojee «cephe3eH» M0 CPAaBHEHUIO C MCTOPU3MOM HIIU YaCTUIHOM
HCTOPU3MOM, JOIMYCKAIOIIMM MHOTO3HAaYHOCTh U UPOHUYHOCTb. HeoTpaauunonaanim
CTPEMHTCS B OOIIUX YepTaxX BOCIPOU3BOIUTH XapaKTep HE TOIBKO MAMSATHUKOB, HO H
PAIOBBIX UCTOPUYECKUX MOCTPOEK, U psiaoBoi TkaHu» [1]. Haunnas ¢ 1990-x rogos B
Poccun Hawanoch akTUBHOE BOCCTAHOBJIEHUE KYJIBTOBBIX COOPYKEHUH, YHUUTOKEHHBIX
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B 1930-€e roxbl, U CTPOUTENBCTBO HOBBIX. HEKOTOpBIE U3 HUX BOCCTAHABIMBAIOTCS HA
OCHOBE 00OMEpHBIX YepTexel, hororpaduii, apXMBHBIX MAaTEpPHAIOB, HO OOJBITMHCTBO —
9TO HOBBIE COOPYKEHHSI, KOTOPBIE OIUPAIOTCS HA KAHOHUYECKNE TPAJNLIIH.

B apxutextypHbIX popMax, AeTasIX, IEKOPATHUBHOM YOPaHCTBE IPOCICKUBAIOTCS
XapaKTepHbIC YEpThI, KOTOPHIE COOTBETCTBYIOT TOM MJIM WHOH PEIUTHH, KIMMAry,
CTHJIMCTUKE  OKpYJXKAaloIlell  MCTOPUKO-apXUTEKTYpPHOW  Cpelbl, CTPOMTEIHHBIM
0COOEHHOCTSIM. A JJIS1 TOTO apXUTEKTOP OJDKEH XOPOIIO 3HATH HCTOPUIO APXUTEKTYPBI
JTAHHOM MEeCTHOCTH, JaHHOTro pernoHa. IIpodeccrnoHansbHbIE HABBIKM apXUTEKTOPOB,
CTPOUTENEH M WHBECTOPOB B OOJBIIMHCTBE CIy4YaeB MHPUBOIAT K ONTHMAIbHOMY
COOTHOIICHHUIO TPaJWIHMA W HOBATOPCKHX PEHICHUIH B CTPOUTEILCTBE COBPEMEHHBIX
KyJIbTOBBIX 31aHui [2]. CakpanbHbli (hakTOp OOpPHCOBBIBACT OINpE/CIICHHBIE PAMKH, B
KOTOpBIE JIOJDKEH BIUCATHCS 00pas co3aBaeMoro xpama [3]. CBsi3aHo 3TO CO CBOWCTBAMHA
KaHOHHYECKOTO HCKYCCTBA M PEJINTMO3HOW OPHEHTAIMH, OINHUPAIOIMICHCS Ha OIBIT
xpamoctpoeHus. «CoOOpHOE CO3HAHME MOXKET NPHHATH JOCTATOYHO PEIINTEIbHbIC
HOBaIlMM, HO HA HX «IpPOBEpKy» Bcerga TpeOyercs Bpems. IlosToMy B KadecTBe
MIEPBOOYEPETHOTO KPUTEPHS BBICTYIIAeT KaHOH, HCTOpHUYEcKui mpeneneHt. Orciona —
TakKas Tsra B IIEPKOBHOM MCKYCCTBE K HCTOPUYECKHUM, TPAAUINOHHBIM apXUTEKTYPHBIM
dbopmam» [3]. U3MeHEeHUS OOIIEKYIIBTYPHON CUTYAIIHH BIHSIIO HAa apXUTCKTYPHBIN 0OITHK
XpaMoOB, HO CTPEMJICHHE K COXPAHEHHIO CaKPAJIbHOCTH 3aCTaBIISUIO MPHICPKHBATHCS
KaHOHOB [3].

PaccmoTprM, Kak HEOTPaJUIMOHAIN3M IPOSBHICS B XPaMOCTPOCHHH B psifc
KPYIHBIX POCCHICKHX TopozoB, Takux kak Mocksa, Cauxrt-IlerepOypr, Hmxumii
Hogropon, Kazans, Exarepun0ypr u HoBocubupck B koHIe XX — Havane XXI BB.

LeprxoBs Bockpecennss XpuctoBa (puc. 1 mB. Bkiediknm) (apx. A. b. Kotos,
2017 r.) pacroynoxeHa B IEHTpadbHOW dacTu MOCKBEL llepkoBb 3aHHMAaeT yTIIOBOE
pacrnonoxeHue Ha nepecedeHuH OCTOXKEHKH U 2-T0 3a4aTbeBCKOTO MEPEYIIKa, HA MECTE
pazobpanHOi B 1935 1. iepkBu. XpaMm HEMHOTO CIIBUHYT BIITyOb y4acTKa OTHOCUTEIIBHO
YTPaue€HHOTO OpPHUTI'HHAJA, YTOObI COOIIOCTH COBPEMEHHBIE KpacHbIe TUHUN. CeBEepHBIM
¢acanom xpam obpamier Ha OctoxeHKy. OH BOCCTAHOBJIEH B JOCTOBEPHBIX (JOopMax Ha
MOMEHT pa300opku. CHMMETpUYHAs MPOJOIBHO-0CEBasi KOMIIO3UIHSI COCTOUT M3 TPeX
OCHOBHBIX COCTUHEHHBIX 00beMOB. OCHOBHOM 00bEM — KBaJIpaTHBIH B IUIAHE YETBEPUK
TI0J] YeTHIPEXCKaTHON KPBIIIEH, 3aBEPIICHHBIH TYKOBUYHBIM IISITHUITIaBUEM Ha OapabaHax.
C BOCTOKa K YETBEPHKY IPUMBIKACT TPEXUACTHBIN anTaph, ¢ 3amaja — Tpame3Has ¢
CUMMETPHUYHBIMH TIPUJIEIAaMH, KpbITast Ha Ba ckara. CTEHbI Tpale3HOd W anraps Ha
TpeTh HIKe cTeH xpama. C 3amaHoi CTOPOHBI OT TPAIle3HOM HAXOAUTCS TPEXbApyCHAs
KOJIOKOJIbHSI, 3aBEpIICHHAsl IIMWIEM. YINbI YEeTBEPHKA ITOMYEPKHYTHI CIBOCHHBIMU
JonaTkaMu. 3aBepiueHue (acajoB YETBEPHKA BBHIIIOJHEHO B BUJIE T0sICA KOKOITHHUKOB,
10/ HUM PO UIMPOBAHHBII KapHU3 M OKOHHBIE 0OpaMiieHHs. TpexdyacTHast CTpyKTypa
(ueTBepHK C anTapeM, Tpares3Has ¢ IPUTBOPAMH M KOJIOKOJIBHS) BOCXOIHUT K YepTeKaM
«CwmenranHoro» ansboma M. @. KazakoBa. Antapb COCTOWT W3 TpeX arcup. JaHHBIH
00BEKT TpEeACTABIAET I[EHHOCTh KaK 3HAYMMbIM BJIEMEHT TIPajloCTPOUTEILHON
koHenuuu: «Ero Bocco3manue BepHET ropojty LICHHbBIE BU3YAJIbHBIE CBSI3M: KOJIOKOJIBHS
3aMKHET nepcrneKkTuBy OCTOKEHKH, Jake B CYIIECTBYIOUIEH CHUTyallld OHA MOIVIa OBl
UTPaTh BAXHYIO POJIb», — KOMMEHTUpYeT aBTop 00bekTa A. b. Kotos [5]. KomokonbHs
U Tpale3Has BBINOJIHEHBl B CTWIMCTHKE Kiaccumm3ma XIX B., 4eTBEpPHK IIEpKBU
BOCCTAHABJIMBACTCS B IIEPBOHAYAIBHBIX (opMax apxuTekTypsl X VII B. (1oKyMeHTaIbHO
000CHOBaHHBI), 3TO TO3BOJISIET OTHECTH TOT OOBEKT K HEOTPAAULHUOHAIN3MY STIOXH
MIOCTMOJIEpPHHU3MA.
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Puc. 2. Xpam Poxxecra Xpucrosa Ha [Teckax. 6-s1 CoBeTcKasi yi., mepecedenne ¢ KpacHobopckum
nep. Cankr-Iletep6ypr, (apx. P. M. lasinos, E. H. Ckpsinesa, f. B. Kpynenckas, 2017-2020 rr.)

Puc. 3. IlepkoBr B uecTb Kasanckoit mkonnl boxxbeit Matepm na yn. Ilowamnckoi, 31
(apx. E. H. ITectos, H. H. ITectosa, 2005-2012 rr.)
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Puc. 4. Meuers Kyn llapud, (apx. 1. ®. Caiidynnmn, A. Carrapos, C. Illakypos, M. B. Cadponos,
III. X. JTarbimos, 1996-2005 rT.)

Puc. 5. MycyIbMaHCKUIT peINTMO3HBIL LeHTp «14  cBaTeix», I ExarepuuOypr,
(apx. A. M. Mawmenios, [I. MocnHa, 2016 1.)

T :§

T ol

Puc. 6. Xpam B decTb UKOHBI bBoxkpeit Marepn «Tpoepyunma», 1. HoBocubupck,
(apx. JI. I. Yenrypuua, H. I. Tommnnna, M. B. Orapkosa, K. b. Jlantes, 2013 1.)
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Xpam PoxnectBa XpucroBa Ha Ileckax (puc. 2 1B. BKJICHWKH) HaXOOHWTCS B
ncropudeckoMm 1entpe Cankr-IlerepOypra Ha mepecedeHun 6-if COBETCKOHM yiHIIBI
¢ KpacnoGopckum nep. (apx. P. M. lassos, E. H. Ckpsuresa, 1. B. Kpynenckas,
2017-2020 rr.). OH BOCCO3JaH Ha MeECTE€ OXHOMMEHHOTO KaMEHHOTO Xpama,
noctpoenHoro B 1787 r. apxurexropom I1. E. EropoBbiM, BIOXHOBIEHHBIM TpoHLIKUM
cobopom Anekcannpo-Hesckoit maBpel. B 1934 romy xpam 0vi1 cHecen. B 2001 r
(yHgaMeHT OB B3AT Ha YUET B KAYeCTBE BBISBICHHOTO 00bEKTa KyJIbTYPHOTO HACIIEIHS.
Kupnuunple CTEHBI OIITyKaTypeHbI B JKEJITBIH LBET € OCJIBIMU JIEKOPATHBHBIMH
JeTasiMi. XpaM UMEeT CHMMETPUYHYIO OTHOCHTEIBHO MPOIOIBHOIN OCH KOMIIO3UIHIO.
OcHOBHOIf 00BEM Xpama MEePeKPHIT YETHIPEXCKaTHOW KPOBIIEH, HaJ HEHl BO3BBIIIACTCS
KpecTooOpa3Hblii 00beM IEHTpPAThbHOTO Heda, MEePEeKPHITHIN ABYCKaTHON Kphimeil. Ha
cpenokpecTue — 00beMHBINH 0apabaH ¢ KyHOJIbHBIM 3aBepuieHneM. LlenTpanbubiii Hed
BbIIIE ¥ mHpe 00KOBBIX. OH OCBEIIaeTCsi OKHAaMH BTOPOTO sipyca. [To Ookam 3amagHoro
(acaza pacrosoKeHbl JIBE CHUMMETPHUYHbIC OAIIHM C YETBHIPEXTPAHHBIM KYyIIOJIBHBIM
MTOKPBITHEM, YBEHYaHHbIE YTOHYCHHBIMU IIMIISIMHU C 30J0TBIMU KpecTamu. B mpaBoii
HaxXOAWTCs 3BOHHUIIA. BXomHas Tpynma Xpama BBIIIOJHEHA B BHJE MAacCCHBHOTO
WOHMYECKOTO MOPTHKAa C (POHTOHOM. ApOYHBIE OKOHHBIC IIPOEMBI YKpPAIICHBI
caunpuxkamu. CTeHbl pycTOBaHHBIE. B IeHTpasbHOM OapabaHe HMEIOTCS KpyTIIble
OKOHHBIE NpOeMbl. TpaHCenT yKpamleH HOHWYECKUMM NWICTpaMH. BHyTpeHHss
TUTAHUPOBKA TPE/ICTaBIEHa KPecToOOpa3HbIM 10 (hOpMeE IIIaHOM € JIECSThIO CTOI0aMU-
OTIOpaMH, Pa3/eIIOIINMH IPOCTPAHCTBO XpaMa Ha TpH Heda CO BCTPOSHHBIM aJITapeM.
JaHHBIH 00BEKT SBISICTCS BAKHOM TPaJloCTPOUTENBHON JOMUHAHTOH PoxmecTBeHCKOM
yactu ropozna. COBpeMEHHOE KyJIbTOBOE COOPYKEHHE BBIITOJHEHO B KJIACCHIIU3ME.

LepxoBs B yecTs Ka3zanckoii ukonsl boxbeit Martepu (puc. 3 mB. BKICHKH)
pacmiosioxkeHa B ucrtopuiecko yactn Hwknero Hosropoma na 3eneHCKOM cbesfe
mo yiu. Ilouannckoit, 31 (apx. E. H. Ilectos, H. H. IlectoBa, 2005-2012 rr.) Ha
MecTte naTuriaaBoro xpama 1869 r. mocrpoiiku, cHecenHoro B 1935 r. Kupnuunsie
OIITYKaTypeHHbIE CTEHBI BBIKpAaIleHbl B Oeiblii 1BeT. OOBEMHO-IPOCTPAHCTBEHHAS
KOMIIO3MIIMSI YETBHIPEXCTOJIITHOTO OJHOIIABOTO XpamMa C IOAKIETOM M IIaTpOBOM
KOJIOKOJIbHEH BBICOTOHM 110 Bepxa CBETOBOro Oapabana acuMmerpnyHa. KaruieBuiaHas
KyIHOJbHAs TJlaBa Ha BBICOKOM CBETOBOM OapabaHe yKpalleHa TpaJulMOHHBIM
apKaTypHbIM TOsicoM. KOKONIHMK aBTOPCKOM WHTEpIpeTanuu 3aBepiiacT o0beM
YeTBEepHKa C OJHOM arlcHIOH, OPUEHTHPOBAHHOH cTporo Ha BocTok. [lo mepumerpy
MIPOXOAAT TOPU3OHTAJBHBIE I0siCa, OOBEIUHAIONINE OOBEM KOJOKOJIBHH C XpPaMOM.
BHyTpeHHSII IUTaHUpPOBKA TakKe acUMMeTpuyHa. KOJIOKOJNIBHS €O BXOAOM U3
OCHOBHOTO MOJIEJIBHOTO MOMEIEHHUs OPHEHTHpPOBaHA Ha ceBep. [lanepTh BhINOIHEHA
C [0Ta, OHa MMEET CIIOKHYIO KOH(QHIypalHio, TaKk KakK I10 NPOEKTy JOJDKHA Obuia
MIPUMBIKATh K TOCTUHUYHOMY KOMIIJIEKCY, KOTOPBIH /10 HACTOSIIET0 BPEMEHHU HE ObLI
ocyIecTBiIeH. JJaHHbBIH 0OBEKT HOCHUT YepThl, XapaKTepHbIE KaK Il CPEAHEBEKOBOTO
pYCCKOTO 30A4ecTBa, Tak W i coBpeMeHHOcTH [2]. CoueraHme HEOMOJEpHA C
HEOPYCCKUMHM MOTHBAMHM II03BOJISICT OTHECTH 3Ty LEPKOBb K MOCTMOJEPHHCTCKOMY
HEOTPaIUIIHOHAIU3MY.

Meuetrs Kyn Ilapu¢g B Kazanu (puc. 4 us. Bkieiikn), (apx. 1. @. Caiidymnun,
A. Carrapos, C. llakypos, M. B. Cadponos, 1. X. Jlaremos, 19962005 rr.)
pacroyio)keHa B caMOM LIeHTpe ropoaa, B KazaHckoM kpemiie, B aMsTh O CHECEHHOM
omHonMeHHOW Mmeuetu (1552 r.). CoBpeMeHHass MEYeTh BEHINIOJTHEHA B MOHOJHTHBIX
KeJe300€TOHHBIX KOHCTPYKIHMSAX, OONMIIOBAHHBIX OEJIBIM MpPaMOpOM, T'PAHUTOM,
OHHKCOM M 3MeeBHKOM. LIImwib u Kymnon okpamieHsl B rony0ol nBeT. MedeTh UMeeT
CUMMETPHYHYIO KoMIo3uiuio. OCHOBHOW 00bEM MEUYeTH COCTOMT M3 JABYX KyOOB,
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IepecedyeHHbIX 1ox 45 TpaxycoB (3TOT 3HAK B HMCIAMCKOW KyJIbType H3BECTEH Kak
«bnarocnoBenne Aunnaxa»), yBeHUYaHHBIX LIUIIIIOBBIMH CBOAAMHU. Beicora MuHapeToB
57 M, ueHTpaibHbli Kynoi — 39 M u 15 M B auameTpe. B xoMIiieke, mOMUMO YeThIpex
IIABHBIX MHMHApETOB, BXOIAT M JIBA MAaJbIX, KOTOPBIC PACIOJIOKEHBI Ha yIiax
rmaBHOTO BXoAa. CTEHBl MEUETH BKIIOYAIOT BOCEMb CTPENIBUATBIX APOK, YKPAIIECHHBIX
TPaAULIMOHHBIMU TaTapCcKUMU oOpHamMeHTaMH. OKHa MEUYeTH BBIIIOIHEHbl B BHJE
BBICOKMX CTpeNbuarhix BUTpakedl. OKHAa Ha KyIloJie MEUYETH BBIIOJIHEHBI B (opme
TIONBIIAHOB (JIPEeBHEOYIrapCKUi 3HAK BO3POXKACHUS W IPOLBETaHUS). APXHUTEKTypa
KyTIOJIa acCOIMAaTHUBHO OTchiIaeT K KaszaHckoi mamke. MedeTh MMEET ISATh 3Taxel
BMECTE C IJOKOJBHBIM M TEXHHMYECKUM. Ha mepBOM sTayke HAXOAMTCS MOJEIbHBIN 3all
JUIS MY>KYWH, KaOWHET MMama, Ha BTOPOM — CMOTpPOBBIE OalKOHBI Ul TYpPHCTOB H
MoJIeNbHast 30Ha JUIs KEeHIIKH. [{OKONBHBIN 3TaX 3aHNMaeT My3el uciiama, rapiepoosl,
MIOMEIIEHUS IS OMOBEHHS. B MOJICNBHBIN 3aJ1 BXOJ PACHOJIOKEH C CEBEPHON CTOPOHBI,
a B My3eil — ¢ 1okHO#. «Kyn [apud — 3T0 HE MPOCTO MeUeTh. DTO HOBBIH CHMBOII
Kazanu n Tarapcrana, IpUTATaTeIbHBIA IEHTP ISl BCEr0 TaTapcKoOro MUpa. ITO CBOETO
POZa MOCT, COSMHSIONINN Yepe3 HacTosIIee Hallle POIIIoe U Oyryliee» — HOAYepKHYI
[pe3unentr Tarapcrana Muntumep HlalimueB [4]. IIpeeMCTBEHHOCTh HCIIAaMCKOM
APXUTEKTYPHOH Tpaguuuu (TPAaAMLUM TaTapckoro 3014€CTBa) W COBPEMEHHBIC
MaTepHabl IEMOHCTPUPYIOT 00palleHne K HEOTPaAuI[HOHAIN3MY.

MycyabMaHCKUH peaTuruo3Hbiii meHTp «14 cBATHIX» (pHC. 5 IB. BKICHKH),
pacrionaraeTcst Ha okpanHe ExarepnHOypra Ha MecTe peKOHCTPYHPYEMOTrO aBapUitHOTO
3[aHMS, Ha Y4acTKe PAJOM C MHOTOYPOBHEBOW pa3Bsi3Koi mepeynka ba3oBeii (apx.
A. M. Mawmenos, [I. Mocuna, 2016 1.) 31aHne UMeeT CTaIbHYIO H JKeIe300€TOHHYIO
KOHCTPYKTHBHYIO CHCTEMY C IIEPEMEHHBIM I1aroM KOJIOHH, OT/EJIKa BEIITOJHEHA B KAMHE
U BUTPAXKHOM CTekJie. MedyeTh nMeeT CHMMETPHUYHYI0 KOMIIO3HIIUIO [IaBHOTO (acaja,
YIJIBI KOTOPOTO 3a(MKCHPOBAHBI JABYMs TpaHEHbIMH MHHaperamu. OObeM 31aHHA
cocTOMT M3 Tpex spycoB. Kymon nuamerpom 10 M pacnonokeH Ha TPEeTbEM YpOBHE,
00BEMHSET MPOCTPAHCTBA MOJIEIBHBIX 3aJI0B. JIeKOp NpeAcTaBIeH B BU/E KyJIbTYPHBIX
HCIIAMCKHX OPHAMEHTOB, CTPENBYaThIX OKOH M BBICOKMX CBOAYATHIX IIOPTAJIOB,
oOpaMJIsIIOIMX TIaBHBIA BXoJ. V3 BecTHOONIsT MOXKHO TOHAacTb B TaplepoOHyro H
caHy3Jbl, 000pyoBaHHBIE JynIeBbIMH. Ha nmepBoM sipyce ecTs OnOimoreka, Kinacc s
oOyuenus1, komHara Kopana, momemeHus Juist OT/bIXa, aIMUHACTPATHBHBIE U CKJIQJICKHE
nomeineHus. Ha BTOpoM sipyce pacroio’KeH MOJICJIBHBIA 3ajl, pa3jeicHHBIH Ha JiBe
YaCTH pa3ABMKHBIMH MIEPEropoKaMy (JUIst My>KUUH 1 skeHIuH) [6]. [IpeemcTBeHHOCTH
TpaJUIH UCIAMCKOM KyJIbTYpBI IIO3BOJIIET OTHECTH 3/1aHUE K HEOTPaIUIIMOHAIU3MY.

Xpam B yectb Ukonsl Boxkbeii Matepu «Tpoepyuunna» (puc. 6 1B. BKICHKH)
pacrionaraercst B cepenune OxTsiOpbckoro paiiona HosocuOupcka mo yi. IlleBuenko
U OpUEHTHPOBAH CTporo mo ctopoHam cseta (apx. JI. I Uenypuna, H. I. Tomununa,
M. B. Orapxkosa, K. b. Jlantes, 2013 1.). benble omrykarypeHHbIe CTEHBI, BUTPaKHOE
OCTEKJICHHE W KOpPHYHEBas KpOBIS BBHIOpPAHBl B KaueCTBE IIBETOBOTO PEIICHHUS.
[Tpr3eMuCTHIX TPONIOPIHH IIEPKOBb UIMEET CHUMMETPHYHYIO OTHOCUTEILHO ITPOAOJIEHON
ocu kKommosumuioo. KpecrooOpasHas cTpykTypa TepekpbIBaeTcsi (3aKOMapHBIMH)
WINHAPUYECKUMH CBOJAMH C YETBIPEX CTOPOH, B LIEHTpe — OapabaH, yBEeHYaHHBIN
IIJIEMOBUAHBIM KyriosioM. C ora U ceBepa Ha CTeHaX PacIioI0KeHbI OOJIbIINE BUTPAXKH,
3aHUMAIOIIHE BCIO BHICOTY CTEH 33 MCKIIIOYEHUEM IITyXHX JABEPHBIX apOUHBIX IPOEMOB.
Ha 3amagHom dacane NMpUTBOP NMPHUMBIKAET K BHTPAKHOMY APOYHOMY OCTEKIICHHIO.
Ha ymax pacrosioeHbl JIONATKH, MOAJepKHUBAIOIIME apodHble cBoibl. Dopma
IUTaHa KpecTooOpasHasi ¢ BHYTPEHHHUMHM crojOamu-onopaMu. C 3amagHONH CTOPOHBI
pacriosiaraeTcsi TJIaBHBIH BXOJ C IIPUTBOPOM, C [ora M CeBepa CUMMETPHUYHO €Ile IBE
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ManepTH ¥ MPUCTPOCHHBIN TPEXAIICUIHBIA aNTaph ¢ BOCTOKA. ABTOPHI XapaKTEPU3YIOT
JAHHBIH OOBEKT, KaK: «...0TBEUAIOIIMH I'PaOCTPOUTEIBHON 3HAUMMOCTH ydacTKa B
(hopMupoBaHUH 3acTPOiKU ropoma [7]. XpaM OTHOCHTCS K TPaIUIIHOHHOMY KPECTOBO-
KynoiabHOMy Tuly. CTHAM3alusi U aBTOPCKOE IEPEOCMBICIEHHE OIBITA IPOLLIOTo,
OIIPEICJICHHOE YIIPOIIEHUE TPaJUIHMOHHBIX MTPABOCIABHBIX apXUTEKTYPHBIX JAeTanel
XapaKTEepHBI s TOCTMOJICPHU3MA.

Ha ocHOBaHMM NpUBEIEHHBIX BBIIIE NPUMEPOB MOXHO KOHCTAaTHPOBATh, YTO
HEOTPAJUIIMOHAIN3M TPOSBUICS INPAKTHYECKH IIOBCEMECTHO BO MHOTHX PETrHOHAaX
CTpaHbl, IpHU4YeM Hauboyiee SPKO — B AapXHUTEKTYpe KyJIbTOBBIX COOPYKEHHI,
CTPOMTENIBCTBO KOTOPBIX MAaCCOBO HAYaJIOCh B IIOCTCOBETCKUH epuo. B mpaBociiaBHOM
XpamocTpoeHun HaOmomaeTcst mnpeoOiagaromiee oOpamieHHe K HEOpyCCKOMY
ctumo XVII B. nnu snoxu MozaepHa Havaja XX Beka. B MeHbluel cTeneHu 3014ue
oOpamrarorest K kiaccuuusmy. [lpenmyIiecTBeHHO COBpEeMEHHBIE XpaMbl PAaCcIIONaraioTcs
B LEHTPAJIbHOM MCTOPMYECKOH YACTH KaXJOTO TOpoja, HAa MECTe YTPaueHHBIX
KyJBTOBBIX COOPYXXEHHUH, TaKXKe €CTh NMPHUMEpPbl COBEPIIEHHO HOBOTO CTPOUTEIHCTBA
Ha TPajloOCTPONUTENIEHO 3HAYMMBIX HJIM CBOOOIHBIX TeppuTOpHsX. IIpu cTpouTenbcTae
HCIOJB3YIOTCSI COBPEMEHHBIE CTPOUTEIbHBIC MaTepHAalIbl, KOHCTPYKIIMH U TEXHOJIOTHH.
®dopmoobpazoBaHue MPEACTaBISIET COO0I HOBBIM HKIEKTHU3M (ITOCTMOJEPHHU3M), KOT/IA
JIOITyCcKaeTcsl cBOOOAAa KOMOMHMPOBAHHSI MCTOPHUYECKHX (OPM M 3JIEMEHTOB, HO C
YYETOM IIepKOBHBIX KaHOHOB. OOBEMHO-NPOCTPAHCTBEHHAS KOMITO3HINS KYJIBTOBBIX
COOPYXXCHHUH TPaKTHYECKH ITOJIHOCTBIO ONUPAETCS HAa TPAAWLINOHHBIC aHAJIOTH, HO
IIPY 3TOM OTMEYAeTCs] MX aBTOPCKas MHTEPIPETALUs. «... 3aKOHHBIM C IEpPKOBHOM
TOYKH 3PEHUS OKa3bIBACTCS CTPEMIIEHHE COXPAHUTH, PEIPOAYLIPOBATH ONPEACICHHBIE
YepThl APXUTEKTYPHl, YKA3bIBAIOUIME Ha €€ HAIMOHAJIBHYIO NPUHAJUIEHKHOCTH... U
9TO TaKXe aKTYaJIN3UPyeT NPHUMEHEHHE HCTOPUYECKHX, TPAAMLIUOHHBIX XPAMOBBIX
¢opm» [3]. [lmaHnpoBOUHAs CTPYKTYpa HECKOJIBKO MEHSETCS B COOTBETCTBHH C YIETOM
COBPEMEHHBIX NTOTpeOHOCTEl. B 3aBHCHMOCTH OT perrnoHa HaOIIOAAIOTCSl XapaKTEePHBIE
pernoHaJbHBIE W HAIMOHAJIBHBIC ApXUTEKTYPHbIE MOTHBBEL. Takke apXHTEKTOPbI
YUUTBIBAIOT MYCYJIbMaHCKHE TPaJUIIH IIPH IPOSKTUPOBAHUM MedeTeil. J[ist mcmamcekoi
KyJIBTYPBI TO-TIPEXKHEMY HCIIONIB3YIOTCS BOCTOYHBIC MOTHBBI, B YaCTHOCTH, TPaJULNH
TaTapcKOTO 3014YECTBA B aApXUTEKType. Bocco3manme Bcerna HeceT IedaTbh CBOETO
BpeMeHHU. Bo3pokJieHne KyJIBTOBOIO 30AYECTBA PA3IUYHBIX KOH(eccuii, 0OCHOBAaHHOTO
Ha TPaJUIHAX KyIHTOBOTO 3014€CTBA B COCAMHEHHH C COBPEMEHHBIMH apXHTEKTYPHO-
KOHCTPYKTHBHBIMHU PEIICHUSIMH, CIIOCOOCTBYET COXPaHEHHIO HCTOPUKO-apXUTEKTYPHOM
cpenbl roponoB Poccun. Kak mokassiBaeT ncciieioBaHUE apXUTEKTYPbl COBPEMEHHOTO
LIEPKOBHOTO 30AYECTBa, JUII HEOTPaJWIHMOHAIN3Ma XapaKTEPHO B3aUMOJCHCTBHE C
JPYTUMH HalpaBICHUSMH MTOCTMOJICPHU3MA, 2 UMEHHO: C MCTOPH3MOM, YaCTUYHBIM
HUCTOPHU3MOM M KOHTEKCTYaJIN3MOM.
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The article provides an analysis of cult works in the cities of different regions of Russia
(Moscow, St. Petersburg, Nizhny Novgorod, Kazan, Yekaterinburg, Novosibirsk) of the late
XX — early XXI century, made in postmodern neotraditionalism. Specific examples show the
characteristic features and peculiarities of the stylistic direction.
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Paspabomannas «Knaccugurayus 3enenvix Kposenvy AGIAemcsi UCX0OHOU 0a30t 07
paseumus H06020 015t Poccuu nanpaenenus senenoil apxumekmypvl u npupooHo20 ypOaHU3MA.
Knaccupurayus, cocmoswas u3 uemvlpex poo0GblX NPUSHAKOS U PA3GUMON  CUCTEMbl
NOONYHKMOS, 8 NPUBA3KE K PACUUPEHHOU MUNOLO2UU, NPEOCMABIEeHA eOUHOT CIPYKMYPOU, YUMo
énepevie 8 Hayke daen 4emKkoe HanpaeiLeHue 6 ONPeOeleHul NPUHAOIENHCHOCTU U XAPAKMEPUCTIUK
PA3MUYHBIX U008 U MUNOE 3€TIeHbIX U IKCIILYAmupyemulx Kposenv. Paspabomannas kiaccugurayust
SABNAEMCSL BAICHLIM UHCIMPYMEHmMapuem O NPOeKMUPOSUWUKOS8, Cmpoumeineti u 0e6eionepos 6
NPOOBUICEHUU KPIUUHO20 03€/LEeHEHUSL.

Knaccuguxkanust 3eleHbIX KPOBEIb MO 3aroioBkoM “Green Roofs in Russia
Classification and Typology” Obina pa3zpaboTaHa u onyonukoBaHa aBropom B 2019 . [1].
BrlsiBIIeHO, 4TO 3a MpoIIEANINE oAbl KiaccH(UKAIMs 3€JIeHBIX KPOBEIb B MHPOBOM
Maciirtade 10 cux mop He Obuia paspadoraHa. CuuTaeM BO3MOXKHBIM 3asiBUTh O CBOCH
paborte elie pa3, JOTIOJIHUB €€ HOBBIMHU ITyHKTaMH, & TAK)KE OCBETUTH HECKOJILKO BOIIPOCOB,
BO3HHKILIHUX B CBSI3M C BBIXOJIOM IEPBOTO OTEYECTBEHHOrO HOPMAaTHBHOTO JIOKYMEHTa
I'OCT P 58875-2020 «3enensle ctaHAapTb». O3eleHseMble U OKCILTyaTHPyEMbIe
KPBIIIH 3IaHUI U coopykeHuit [2].

3a BpeMs CBOEro MHOTOBEKOBOTO CYIIECTBOBAaHHMsS CaJgbl Ha  KpbIax
BUJIOU3MEHSINCH (BUCSYME CaJbl, 3€JICHbIC KPOBJIM, CaJbl Ha WCKYCCTBEHHOM
OCHOBAaHUU U T. J1.), GOPMUPYSI U COXPaHSsl YCTOWMUUBBIC MPUHIUIBI OPTaHU3AINU, U
chopMHpoBaiack eauHasi, NMPUHATAs BCEM MHPOBBIM COOOIIECTBOM JIaHIIAPTHBIX
ApPXUTEKTOPOB, THUIIOJOTUSI KPOBEJIHHOTO O3EJICHEHUS: HKCTEHCUBHBIN, MHTECHCHBHBIN
U TIOJNYHUHTEHCHBHBIH TuUN. OCHOBOM THIIOJOTMM SIBJSIIOTCS I1OKa3aTeld HeCyllen
CHOCOOHOCTH KpBIIIM; TOJIIMHBI M Beca IOYBEHHOro cyOcTpara; accOpTUMEHTa
pacTeHuii, CHOCOOHBIX K IMTPOU3PACTAHHIO B YCIOBUSIX BEIOPAHHOTO THIIA; BOBMOXKHOCTb
npeObIBaHMS JIOJeH. XapaKTepUCTHKH, TPUEMbl OPraHU3aIIH, aCCOPTUMEHT PaCTCHHHA
OMMCAHbI B Hay4YHBIX [3, 4] 1 HOPMATUBHBIX JOKYMEHTax Kak y Hac [2, 5, 6] Tak u 3a
py6exom [7, 8, 9].

B 3apyOexHBIX MCTOYHHMKAX HAaXOIUM TPU YCTOMYMBBIX OMpPEACICHHS 3EJICHBIX
KpOBEIb: “‘green roofs” — 3encHbie Kposnu [7, 8]; “landscapes over structure” —
nanmumadTel Hax CTPYKTypoil [9]; “hanging gardens” — Bucsume caznwl [7, 8, 9].
OreuecTBeHHbIE aBTOPHI [ 1, 3,4, 10, 11], HOpMaTUBHBIE HCTOYHUKH [2, 5, 6] mpeanaraiot
pa3iMYyHbIe OINpEJeNICHUsI W TOMNBITKA KJIACCH(DUKAMK C TOYKH 3PEHUS CBOMX
npoQecCHOHAIBHBIX «HHTEPECOB» M KommereHuuid. Hanpumep, B «Pexomennmanusx
M0 TIPOCKTUPOBAHUIO O3€JICHCHHS U OnaroyctpoiictBa kpsinm oT 2000 r. [5] B pasaerne
«1. OOmme MoIOKEeHUs» OBUIM TMEPEYHCICHBI TOJBKO: «cCajbl Ha KpBIIax 3/1aHUi,
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Ha3eMHbBIE CaJlbl, O3CJICHEHHBIC KPBIIIM, apXUTEKTypHO-JaHAmAa(THbIE OOBEKTHl Ha
9KCIUTYyaTHPYEMBbIX KPBIILIaxX.

B noBom poccuiickom I'OCT P 58875-2020 «3enensle cTaHmapTs» [2]
OCHOBHBIC THUIIOJIOTHYECKHE XapaKTEPUCTHKH 3E€JIEHBIX KPBIII KOPOTKO H3JIOKEHBI B
pasnene «TepMHHBI U ONpEAETICHU», TA€ NEepeUUCICHBI: 03€JICHEHHAass WHTEHCUBHAS
KpBIIIA, O3€JICHEHHAs IIOJyMHTCHCHBHAS KpBIIA; O3€JICHEHHas JKCTEHCHBHAs
KpBINIA, SKCIUTyaTUpyeMasi Kpblira. Hampumep, «Kpbliia, 03eIeHEHHAss WHTEHCHBHAS:
KpBIIIA, CO3JaHHAs ¢ NMPUMEHEHHEM CJIOsl CyOcTpara M HOCaJOYHOTO Marepuana —
TpaB, KyCTapHHKOB, JI€PEBbEB, PA3JIMYHBIX THIIOB IIOYBOIIOKPOBHBIX PACTEHUH, ¢
MIOCTOSIHHBIM YXOJIOM 32 PaCTHTEIBHOCTHIO ¢ BO3MOXKHOCTBIO JOCTYIA TOCETHTENEH
ITOMHMO OOCITY>KHBAIOIIETO IepcoHanay [2, c¢. 4]. B pasaene « THONOTUs 03eIeHEHHBIX
SKCIUTYyaTHPYEMbIX KpBII» JIAHO JeJIEHHE THUIIOB IO XapakTepy «(yHKIHOHAIBHOTO
Ha3HAYCHHUs: SKCILUTyaTaIllMOHHbIE KPBIIIH [0 IIEIEX0AHYI0 Harpy3Ky; 3KCIUTyaTHpyeMbIe
KPBILIY MO TPAHCIIOPTHYIO HArpy3ky» [2, ¢. 11], a Taxke NpuBOAUTCS pa3AesIeHUE «Ha
KPBIIIU ¢ MOOMIBHBIM (KOHTEHHEPHBIM) U CTAIIMOHAPHBIM THUIIOM O3€JICHEHIs [2, . 6].
Bucsiune cazibl B JaHHOM HOPMAaTHBHOM JOKYMEHTE HE YIIOMHHAIOTCSI.

ApPXUTEKTOPBI BBIACISAIOT B MPOEKTAX OCHOBHYIO M JIOTIOJIHUTEIbHYIO (YHKIUH
obmecTBeHHONW KpoBmu [11, 12], GOKycHPYIOT CBOHM pEIICHUs HAa IUIAHHPOBOYHOM
aCIeKTe, MWCHOJNB3Yysl TEPMHUH «3€JeHas OSKCIUlyaTupyeMas KpoBisi». B HayuHoH
JUTEpPaType B OTHOIICHUH OOIBIIMHCTBA 00BEKTOB KaK ucTopudeckoro [13, 14, 15], tax
COBPEMEHHOT0 3€JICHOTO CTPOUTEIIBCTBA, OOBIYHO YIIOTPEOISAETCSI TEPMHH «BUCSUINE CATBI».

Takum oOpa3om, B HaydHOW M TNpO(ECCHOHAIBLHOW JIEKCHKE BO3HHUKIA HEKas
podieMa TEpPMUHOIOTHIECKOTO ¥ CEMaHTHYECKOTO XapaKTepa, KOTOPYIO IpeJyiaraeTcs
pa3pelnTh 3a CYeT BBEACHUS KIIaCCU(PHUKALINH.

Kaaccudpukanuss — 3T0 MeTOd, IO3BOJSIOMINI ONKCAaTh MHOTOYPOBHEBYIO,
Pa3BETBICHHYIO CHCTEMY 3JIEMEHTOB M MX OTHOLICHWI. B maHHOM ciydae ecTh TpH
OCHOBHBIX JIEMEHTA: KPBILIA, YEJIOBEK, 03€JICHEHNE, C IPHOPUTETHBIMHU IOTPEOHOCTSIMA
4ejoBeKa. VX OTHOWIEHWS M CTENeHb HCIOIb30BaHUS (IPUMEHEHUS) COCTaBIISIOT
OCHOBY KJIacCHU(UKALNH, YTO OTPAXKEHO B MIPEACTABICHHON cXeMe (PUCYHOK).

3E/IEHBIE KPOB.TH
DKCITyaTallHOHHOS Pacnonomxenne laTeHCHBHOCTE ComuanpHas
HA3HAUCHHE OTHOCHTEIBHO 03eNCHEHHA IPHEATICKHOCTE
3eMIH

Knaccudukarms 3eneHsIX KpoBelb 110 POIOBOMY ITPU3HAKY

Bornpoc o mpeObIBaHUK YeIOBEKa Ha KPOBIIE U HCIIOIb30BAHUE €€ /ISl CBOUX IIeJIei
BBOJIUT MEPBbIH MyHKT €CTECTBEHHON KITACCU(PHUKAIINH 110 POJIOBOMY MPHU3HAKY: KPOBIIS
IKCIUTyaTHpyeMash WM He OSKcIulyatupyemas. [lmockasi sKciuyaTupyemas 3eJieHas
KPOBJISL JIaeT YEJIOBEKY IMUPOKHUE BO3MOXHOCTH OTIbIXa, (U3HUUECKOrO Pa3BUTHSI,
o3opoBiieHus. EcCiii KPOBJSI TIONHOCTBIO O3€JICHSETCS, a YelIOBeK (CIEHUANUCT-
CaJIOBHUK) MpeObIBACT HA HEll TONBKO Ui yXOJa, 3TO HE JKCIUTyaTHpyemasi KPOBJISL.
Peanusys ocHOBHbIe (DYHKIIMM KPOBJH C MPHCYTCTBUEM HA HEH MOCETUTENs, BBOAUM
nepBbIil KI1ACCH(PUKAIMOHHBIN MPU3HAK — «IKCIJIYATAIIMOHHOE HAZHAYEHHE).

1) skcrutyarupyemMbie KpoBin 0e3 3ae3/1a aBTOMOOMIICH U TTOKAPHOH CHEeITEXHUKH;
(puc. 1 B. BKICHKN);
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Puc. 1. Jlerckas njomiajKa Ha KpOBJIe MHOTO-
9Ta)XHOro napkuura. Komenraren (2018 r.)

Puc. 3. TeppacHbIil TOM U 3eTeHBIe TeppPaCHI.
Apx. Bjarke Ingels Group. Konenraren (2018 r.)

Puc. 5. Bucsumit cayy. Ilapckoe ceno (XVII B.)
(2017 1)

Puc. 7. HasemHblii cayi — mapk 3apsagbe. MockBa

(2021 1)

Puc. 2. Cajy Ha Kpblllle TOI3eMHOTO ITAPKIHTA B
banen-banene (2019 1.)
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Puc. 4. HasemHbIiT caj HajJ NapKOBKON IIO
yi1. HeBsoposbix 1. 83, . H. Hosropop (2022 1.)

Puc. 6. Bucaunii caj Hag cranuueit merpo De
Sants B Bapcenone (2022 1.)

ko

Puc. 8. Tasons! akcrmyaTupyemont kposmu T1L
Ha Mys3eliHolI Iomagy AMcrepama (2013 r.)



i —_—— = =
Puc. 9. ITnomagp Tapubanpaun B Mumane — Puc. 10. IDmomagp Schouwburgplein Ha
3eJIeHas SKCIUTyaTupyeMas Kposs (2016 1.) Kposiie mapkoBku. Apx. West 8. Porrepmam
(2013 1)

Puc. 11. 3enenasa kpoBnsa Mysesa coBpeMeHHoro Puc. 13. Bogubli caj Ham mapkuHroM. Mysei
uckyccrpa. Ppankdypr -Ha -Maiine (2016 1.) nusaitHa. bapcenona (2022 r.)

Puc. 12. OkcTeHcuBHasA 3e/neHas
Kpbimia. 9Kko-oTenb. Hopmanansa
(2012 1)

Puc. 15. YacTtuple Teppacel  Puc.  16. Cag  Ha
«BepTukanbHOro neca». ApX. YacTHOM  Teppace  floMa
Credpano  Bospnm. Mwman  «3eneHas LMTaJenb»
= (201671). ®. XyHnpeprBaccepa B

Marpe6ypre (2021 1.)

Puc. 14. Knybuas 3eneHas
KPOBJIA 6U3HeC-IIKOMBI
CkonkoBo. Mocksa (2011 1.)



o Teopusi u ucmopusi apxumexknypbol,
L 2 pecmasgpayus u pekoHCMPYKYusi UCHOPUKO-APXUMEKNYPHO20 HACTeOUs]

2) 9KCIUTyaTHpyeMbIe KPOBJIN C 3a€37I0M aBTOMOOWIICH U ITO’KapHOW CIEITEXHUKH;
(puc. 2 UB. BKICHKH);

3) 4acTHYHO PKCIITyaTupyeMble (Ha OTACIBHBIX yJacTKaX KPOBIIH);

4) He KCIUTyaTHpyeMble KPOBIIN M KPBIIIH.

3ae31 aBTOMOOMIICH Ha KCIUTYaTHPYEMYIO KPOBJIIO JOIYCKAETCs 110 TEXHUYECKOMY
3aJ1aHuIo (YCTPOWCTBO MAPKOBKN), JINOO ¢ HEOOXOINMOCTBIO ITPOe3/ia CIIETEXHUKH, 9TO
npeaycMmarpupaercs Hopmamu [2, 16].

3eneHple KPOBIM MOTYT PAcCIOJaraTthCsi Ha Pa3sHOM BBICOTE — HEMOCPEICTBEHHO
Ha 3eMmJle, Ha Teppace, 3CTakaae, Ha KPBIIIE MaJOATAXHOTO HIM MHOTO3TAXKHOTO
3/1aHMs, TO3TOMY BBOJUTCS BTOPOM KilacCH()MKAIIMOHHBIIN NPU3HAK — «PaCHOJI0KeHHe
OTHOCHTEJILHO OBEPXHOCTH 3eMJIH»:

5) o3esIeHEeHHbIE KPOBIIM — HA KPBIIIaxX HAJA36MHOM YacTH JKWIIBIX, OOIECTBEHHBIX
¥ TIPOM3BOJICTBEHHBIX 3[aHUi; (pUC. | IIB. BKICHKN);

6) O3eJICHEHHBIE Teppachl — Ha KPBIIIax HaJ3eMHOW YacTH TEPPACHBIX 3JIaHUN U
3naHuil ¢ Teppacamu; (puc. 3 1B. BKICHKH);

7) O3eNeHEHHBIE KPBIIIM — HA KPBINIAX IIOJBAIBHBIX M IIOKOJIBHBIX 3Ta)en
(cTmmobaTax), B TOM YKCIIEC Ha Pa3HBIX YPOBHAX; (pUC. 4 I[B. BKICHKH);

8) BuCsIuMe caJibl — Ha pa3HBIX sipycax (OJUH HAJl IPYTHM ), HA3eMHOW YacTH 37aHnH,
Ha CIIeMUANIbHBIX IUIaTPOpPMax, MOCTaxX, ICTaKkagax (puc. 5 UB. BKICHKN).

OgseseHeHHE KPOBEIb MOXET OBITH BBIIOJHEHO I0-pa3HOMY — OT Ta30HOB J0
MOCAJIKNA JIEPEBbEB M KYyCTapHHUKOB. Torjga BBOXUTCS KiacCH(UKAIIMOHHBIN TpeTHi
MIPU3HAK — KHHTEHCHBHOCTH 03eJIeHeHHsI», T/Ie, IIPEXKIIEC BCETO, BBIIEISIOTCS «CATb):

9) «Bucsiume cagbl» ¢ pazHOOOpa3uMeM IOCAJIOK JEPEBHEB, KYCTAPHUKOB M TIP.
pacTeHuii, co3faloniye BIEYATIEHHE CaJ0B Ha NPUPOTHOM JaHgmadTe. AHAIN3
MIPUMEHEHNS TePMHUHA «BHCSIYHE CAJbD» MOKa3aJ, 4YTO OH MMEET TPOWHOE CMBICIOBOE
3HAYEHHE:

— ucmopuueckue caovl, CO3JaHHBIC Ha Teppacax M KpbIIIax JBOPIIOB U XPaMOB:
pucstane canbl Cemupamuns (VI B. 1o H. 3.); MockoBckoro Kpemust (X VI B.); Llapckoro
Cena (XVIII B.) u T. 1. (puc. 5 1B. BKJICHKN);

— TOJHOIICHHBIE Cajbl Ha CIEUUAIBHBIX KOHCTPYKIMAX-IUIATPOpPMaxX, MOCTaX,
acrakanax: «Cang Bumn» Jle Kop6rosse (1925 1) [12]; Xaii-Jlaiin (apx. Diller Scofidio +
Renfro, Heio-Fopk, 2009 r.) (puc. 6 1. BKIeHKH).

— gvlpadicenue, wacmo ynompeobnsemoe ¢ Oblmy, HenpogeccuonaibHo, HapuMep,
«BHCSYHE CaJbl MApKa 3apsabe».

10) Cagpl Ha KpbIIIAX TpeTHA3HAYCHBI IS OTIbIXa HACENCHHUS W IO CBOCH
CTpYKType TpHOIMKEHbl K MHHH-cKBepaMm [10], oOOIIEeCTBEHHBIM MHPOCTPAHCTBAM
00BEKTOB COLMAIIEHO-KYJIBTYPHOTO Ha3HAYEeHUs pa3inndyHoil ¢pyHkunu. Pacmonararorcs
Ha KPOBJISX M cTHI00arax 31anuid. Camo orpeienieHne «caabh» TpeOyeT 3HaUNTeIbHBIX
1o 00beMy W IIJIOMIAJH 3€JCHBIX HACAXKICHUNA pa3HOOOpa3HOrO accopTHMeHTa (puc 2.
IIB. BKJICHKH).

11) Ha3zemHble cajbl pacroyaraloTcsi Ha ypOBHE 3€MJIM, HEHNOCPEICTBEHHO Ha
KpBILIE TOA3EMHBIX 3[aHUH WM COOPYXEHHH: NMapKOBOK, MHOTOSPYCHBIX ITapKHHIOB
JKHJIBIX KOMIUIEKCOB (pHC. 4 IIB. BKJICHKH), TOPrOBBIX IIEHTPOB; HaJl COOPYKECHUSIMH
HMH)XEHEpHOW M TpaHCHOPTHOH MH(pacTpyKTypbl. O3eneHeHue (1epeBbs, KyCTapHUKH,
LIBETOYHBIC PACTCHHS) COCTABIIAET 3HAYUTEIbHYIO YaCTh TEPPUTOPUH, HMEET 0OBEMHO-
MIPOCTPAHCTBEHHOE DPAa3BUTHE M TPOM3BOAMT BIIEUATICHHE cajga. Hampumep, mapk
3apsiibe B MOCKBE — Ha3eMHBIH cajf, T. K. 3HAUNTEJIbHAsl 4aCTh €0 TEPPUTOPHH (OKOJIO
75 %) pacnonaraercst Ha HaChIITHOM TPYHTE HaJl BCTPOCHHBIMH ITOJI3€MHBIMH 3/IaHUSMHU
[17] (puc. 7 uB. BKICHKN).
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12) OzsesieHeHHast JIKCIIyaTHpyeMasi  KPOBJIf, WM O3€JE€HEHHas
SKCIUTyaTHpyeMas KpOBJIS HAa MCKYCCTBEHHOM OCHOBAHMH MMEET MEHBINYIO IUIONIa/Ib
03CJICHEHHUsI, YeM CaJlbl, MEHbIIEE KOJIMUYECTBO JEPEBHEB: O3CICHEHHE IIPE/ICTABICHO
IIPENMYIIECTBEHHO ra3oHamMu (puc. 8 [B. BKJICHKH), JIyTOBBIMH COOOWIECTBAMHU H
KyCTapHHKaMH, 3/1eCbh MHOTO IMOKPBITHH. K 3TOMy myHKTY KilaccuUKaImy OTHOCATCS
O3€JICHEHHBIE JKCIUTyaTHpPYeMble KpPOBIM JBOPOB, OOIIECTBEHHBIX IPOCTPAHCTB,
JICJIOBBIX, aIMHHUCTPATHBHBIX W TOPTOBBIX KOMIIJIEKCOB (puc. 9 IIB. BKJIEWKH), TIe
npeobnagaer GyHKIUS — IUIOMIAKN JJIs IeTeH, cropra, OT/abIXa, Kade, Mara3uHoB, a
TaK)Ke TPAH3UTHOE JIBYKCHHE JIIO/ICH K TPAaHCIIOPTHBIM Y3JIaM —3TO caMasi IepCIIeKTUBHAS
¢dopma opraHuzany ypoOaHN3NPOBAHHOTO F'OPOJICKOTO MpOCTpaHCcTBa Hadaa X XI Beka
(puc. 10 uB. BKICHKH).

13) 3eseHble KpbIIH (IKCTEHCUBHBIH THM) IUIOCKHX, CKaTHBIX WIN
KPUBOJIMHEHHBIX ()OPM MMEIOT CIUIONIHOE ITOKPHITHE W3 Ia30HHBIX, MOYBOIOKPOBHBIX
pacTeHuH, WK JYroBeIX pacTeHuil (puc. 11 mB. BKieliku). 31ech HE MPETYCMOTPEHO
npeObiBaHMe (pekpearus) yeaoBeka. OCHOBHOE Ha3HAYCHNE TAKUX KPOBEIb — IKOJIOTUs
u acretrka (puc. 12 1B. BKICHKH).

14) Boauble cajabl HAa HCKYCCTBEHHOM OCHOBAHHH CO3JAIOTCS JUISI CMSTYCHHUS
MUKpOKJIMMata [16] u AOKHBI UMETh 3HAYUTENIbHbIE TUIONIaJAH BOJAHON TOBEPXHOCTH,
I7Ie BOJIa BHICTYIIAET KaK TeMa MpoekTa (puc. 13 1B. BKICHKH).

O3eseHeHHbIE SKCIUTyaTHPyEMble KPOBIIY U CaJIbl MOTYT IPUHAIEKATh PA3TUIHBIM
COOCTBEHHUKAM (MyHHINIAINUTETY, TOBAPUILECTBY COOCTBEHHHKOB, YaCTHOMY JIHUILY),
YTO OINpEIENsSeT UX JAOCTYHHOCTb. DTO YeTBePThIi KIacCH(UKAIMOHHBIA MPU3HAK —
«COIHUATbHASI MTPUHAIESKHOCTb»:

15) 3egenas JIKcmIyaTHpyeMasi KpOBJs 0OIIECTBEHHOr0 HAa3HAYeHHSA
(3eneHast dKCIUTyaTHpyemas KpOBJIsI HA MCKyCCTBEHHOM OCHOBAaHHHM): JIOCTYIIHAs,
MHOTO(QYHKIIMOHAJIbHAS TEPPUTOPHUS, C BBICOKOH PpEKPEalMOHHOW HarpysKoii,
YTO COKpAIlaeT IUIOMA[b O3CJICHEHHUS M TpeOyeT YCTOWYMBOCTH HPUMEHSIEMOTO
ACCOPTUMEHTA pacTeHHi (puc. 9 B. BKIICHKH);

16) 3ejieHasi IKCIIyaTHpPyeMasi KPOBJISI YACTHOTO BJIAJEeHHsI PacIoiaraercs
Ha KpbIIIEe YacTHOTO JOMa, IEHTXayca WM KIyOHOro joma, 1o0aBisis KoMQopT
(puc. 14 1uB. Brueiiku). Mcronb3yrores pacTeHHs pa3IndHOTO BUA B 3aBUCUMOCTH OT
norpeOHOCTEH BiIajenpia, 00Iero CTHiIs, HO ¢ Y4eTOM KJIMMara, BETPOBOW HarpysKH,
BO3MO)KHOCTH YXOJIa M IIPU COOJIIONCHUN HOPM IPOEKTHPOBAHHMS;

17) 3edeHble JKCIIyaTHpPyeMble Teppachl OOLIECTBEHHBIX  3AaHMIl
IIpeHa3HAuYeHbl U1 OTIbIXa M O3JOPOBJICHUS, TAE pa3IMYHbIC BUABI O3CIICHEHUS
MIPECTABJICHBI B CHIENUAIBHBIX €eMKOCTSX U Ba30HAX;

18) 3ejeHble JIKCIUIyaTHPyeMble Teppachl YACTHBIX BIAJCHUN YKPaIIaloT
UCTOPUYECKHE U COBPEMEHHBIC IMIOCTPOUKH, BHOCST pa3HOOOpa3ue B TOPOJCKYIO Cpely
3a CYeT Ka4eCTBEHHOI'O ACCOPTHMEHTA pacTeHHW W mpodeccroHanbHOTrOo yxona [18]
(puc. 15, 16 uB. BKIICHKH).

BeiBoabl. B pesynbrare npoBeJeHHBIX pabOT CHCTEMaTH3NPOBaHbI TEOPETUIECCKHUE
CBEJICHUS M ITPAKTUYECKHE JaHHBIE JJIS COCTABJICHHS KJIACCH(DHUKAIINY 3€JICHBIX KPOBEJIb.
BBeneno neneHne Ha OCHOBE POOBBIX IPHU3HAKOB Ha YETHIpE INPHU3HAKA, KOTOpHIE
XapaKTepU3YIOT 3€JICHBIE KPOBIIH MO SKCIUTyaTallHOHHOMY Ha3HAYE€HHUIO, PACIIOIOKCHHIO
OTHOCHTEJIBHO 3€MJIM, HHTEHCHBHOCTH O3€JICHEHHS M COIMAJIbHON MPUHAUICHKHOCTH.
Kaxnplii mpusHaK MOMy4Ms AEJICHHE Ha OTHCNIBHBIC ITyHKTBHI, OTPa)Xalollhe CYyTb,
Ha3Ha4YeHHE U 001acTh NpuMeHeHus. Takum oOpas3om, pazpadorannas «Kimaccudukanns
3€JICHBIX KpPOBEINIb» MPEACTABICHA KaK €AMHAs MHOTOYpPOBHEBAas CTPYKTypa, UYTO
SBIISICTCS HAy4YHOW 0a30W Uil Pa3BUTHSL OTEUECTBEHHOM «3EJIECHOW» apXHTEKTYpbhl H
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nporecca MpoecCHOHAIbHON ITOATOTOBKM OakalaBpoB M MarvucTpPOB HAarpaBiICHHS
JlannmadTHas apxutekrypa u Ju3ailH apXuTeKTypHOH CpEeIbI.
B cmamoe ucnonvzosanvl pomoepaguu asmopa — Kupeesoii T. B.
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The developed "Classification of green roofs" is the starting point for the development of a
new direction of green architecture and natural urbanism for Russia. The classification, consisting
of four generic features and a developed system of sub-items, in relation to the expanded typology,
is represented by a single structure, which for the first time in science gives a clear direction in
determining the belonging and characteristics of various kinds and types of green and exploited
roofs. The developed classification is an important tool for designers, builders and developers in
promoting roof gardening.
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Paccmampusaromes menoenyuu popmuposanus asponopmos 6 cmuie xati-mex 6 Hosetiuell
sapybedcnoti  apxumexmype. Ocoboe eHuManue yOeriemcs aHaiusy 30aHuil MepMuHanlos
asponopmos 6 zapybexcuvix cmpanax XX — XXI ss.

Crunp xaif-tex (hi-tech, ot aHri. ci. high technology — BBICOKHE TEXHOJOTHH)
MPENCTaBIsIeT COOOH COBPEMEHHOE CTHIMCTUYECKOE HalpaBlIeHHE B MHPOBOH
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ApXUTEKType U An3aiiHe. FI3Ha9ambHO CTHIIE OPTaHUYHO PEATM30BaICS B IPOMBIIIICHHBIX
COOPYXKEHHUSX M PA3JIMYHBIX JIAOOPATOPUAX, CKIAJCKUX COOPYKCHHSX, IJI€ BOIPOCHI
SCTETHKHU HE BCET/Ja BHIXOMIIN Ha MEpBbIi MIaH. BriocieacTBuu OHU BBILIIN 32 PAMKH
YHCTO NParMaTHYHBIX HHKCHEPHBIX COOPYKEHUH.

B nocnennue necstuieTusi CTWIIb Xall-TeK BO MHOTOM OIIPENENsIeT apXUTeKTypy
MEXIYHapOIHBIX  ad’pOIOPTOB, IA€ MPUMEHSIOTCS OTKPBITBIC METaUIMYeCKHe
KOHCTPYKIIMH OOJIBIICHPOJICTHBIX IepeKphITuii. OOHa)XeHHBIE, SPKO OKpAILICHHBIC
(Ha paHHHX 3Tanax pa3BUTHUS CTHJIA), ITOJYAC HAPOUUTO aKICHTUPOBAHHBIEC HJIEMEHTHI
WH)KEHEPHOTO  00OpYIOBaHMs  IOJYEPKUBAIOT  MacmITaOHOCTH  00BEMOB  3THX
THTaHTCKUX COOPYXEHHI, UTO SBISETCS XapaKTepHOW 4YepTOil JaHHOTO THIIA 3/IAHHSL.
[TpoexTupoBaHNE M CTPOHUTEIHCTBO STHX COOPYXKECHHH B MHMPOBOH apXHUTEKTypHOU
MIPAKTUKE CBS3aHO C TBOPUYECTBOM APXUTEKTOPOB — JILAEPOB CTHIIS Xai-Tek [1].

OTnpaBHOM TOUYKOHM SBONIIOLMU APXUTEKTYPBl MEXKIYHAPOJHBIX a’3pONOPTOB B
CTHJIC Xal-TeKk cTay a’sponopT «CTaHCTen», MOCTPOCHHBIN 10 MPOEKTY OpUTaHCKOTO
apxutekropa H. ®ocrepa B 1991 1. AspomopT pacrmoiioxkeH B paiioHe ATmicdopn B
aHIIMICKOM TpadcTBe DCCceKe. 3MaHne a’dponopra MpeicTaBiseT co00i MOAYIbHYIO
KOHCTPYKIIMIO U3 JIETKOTO MEMOPaHHOTO IOKPBITHSI Ha METaJUTMYeCKOM Kapkace. Kax b
BTOPOI1 MOZYJIb MOJIEPKUBACTCS «JIPEBOBUIHOW» CTPYKTYPOH M3 MeTajuia, TpyoUarsie
3JIEMEHTBI KOTOPOTO COJepXkKaT BCE MHKEHEPHbIe KOMMYHHUKAIMH. [1o IeHTpy Kax10ro
13 MOJyJEH pacloyiaraloTcsl CBETOBBIC JIIOKH, YTO CO3AET OILIYLIEHHE, YTO MOTOJIOK
CIIOBHO HapUT B BO3JyXe. APXHTEKTOP CO3HATEIHLHO BO3BpAIaeTCs K MPOCTOH cXeMe
a’pOIIOPTOB MEPBOIl MONMOBUHBI XX BeKa — BCE MACCAKUPCKHUE MTPOOIEMbI PEIIAlOTCs B
eIMHOM ypoBHe Bxona (puc. | uB. Birelikn) [2].

[Tozxe mo npuHnmmy «CraHcTena» OBUIM MOCTPOEHBI M JAPYTHE a’3pOHOpPTEHI.
Hampumep, xpynHelmuii MexayHapoaHbli asponopt «KaHcail» B SIIOHCKOM 3ajUBe
Ocaka no npoekrty apxutektopa P. Ilmano B 1988-1994 rr. CoopyxeHue craio
NIEPBBIM B MHPE a3PONOPTOM, IMOCTPOCHHBIM Ha MCKYCCTBEHHO CO3/1aHHOM OCTPOBE.
I'mranTckas, HO BMECTE C TEeM WH3SIIHAs CTCKISHHO-METAJUINYEcKass KOHCTPYKIHS
a’poriopTa HarOMUHAET JH00 KPBUIO caMoJieTa, TM00 HaOeTarolyi0 OKEaHCKYIO BOJIHY
u cocrtout u3 82000 meTamIMuecKUX MHaHeNeH, onuparoluXxcs Ha CTaJbHOW Kapkac.
Onopamu 31aHus cayxar 900 KOJIOHH, MX TEXHHYECKOE COCTOSHUE KPYIIOCYTOYHO
KOHTPOJIUPYIOT MOIIHBIE KOMIIBIOTEPHBIE CHCTEMBI. 31aHue OBIJIO CHPOEKTHPOBAHO
TaK, 4YTOObI BBIJEP)KATh CaMble MOIIHBIEC 3eMIeTpsiceHHus U TaldyHbl. «Kancait» Ob1
CIIPOCKTHUPOBAH KaK aBTOHOMHOE 3[JaHUe-MalInHa (puc. 2 mB. BKICHKH) [3].

Tepmunain-4 aspornopra «bapaxac» B Maapuae coopysKeH 110 IpOeKTy OpUTaHCKOTO
apxurekTopa P. Pomkepca B 2006 . TepMuHan cocTouT U3 3 ypoBHEH W MpeCTaBIsET
co00¥i rUraHTCKUi cOOpPHBIN Kapkac U3 «KyOukoB» pasmepom 18x9 m. COopka 31anus
13 TOTOBBIX KOMIIOHEHTOB-MO/YJIEH MTO3BOJISIET ITPH HEOOXOANMOCTH PacIIMpHUTh ero 0e3
Oonpmux 3arpar. Mcnonp30BaHHE CTaHJAPTHBIX 3JEMEHTOB 3aBOACKOTO M3TOTOBICHHUS
MO3BOJIMJIIO COKOHOMMTH Ha MarepHajax M OTIENKEe, a TaKKe YCKOPHTH IIpolecc
BO3BE/IEHUS 3/aHKus. MHOTHE M3 HUX OBUIM CIIENHAIBHO CHPOEKTHPOBAHBI I1OJ 3TOT
asporopt (HarpuMep, OHOMOpQHBIE BEHTUISIIMOHHBIE BBIXOJBI, PACTYIIHE M3 II0OJIA
WM CBETWJIBHUKHU B (DOpME BBETHAMCKHX COJIOMEHHBIX IUIAM). [ J1aBHOM 0COOEHHOCTHIO
aj’poropra craja BOJHOOOpa3Has MeTajuIMdecKas Kpblllla, BBICTYNAOMas Hal
caMoil mocTpoiikoil. I3HyTpH OHa O0IINTAa TOHKUMH 0aMOYKOBBIMH IUTAaCTHHAMH. Ee
HOJAEPKHUBAIOT METAIJIMYECKUE OIOpPbI, OKpalleHHble B LBeTa paayru. OCHOBHOU
HeCymMi 3j1eMeHT — Y-oOpasHas omopa, coOpaHHas M3 CYXarOUUXCS KBEPXY
METaJUIMYECKUX TPyO, KOTOpbIE OMMparoTcsi Ha OeToHHbIE «Oammakm». Illupokue
BBICTYNIBl KpPBIIN W JIOTIOJHUTEIbHBIC CTAJBHBIC JIEMEHTHI 3AIIMIIAIOT CTEHBI OT
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TeperpeBa B JKapKue JISTHUE MeCsIbI (puc. 3 1UB. BKICHKH) [4].

Mesxxnynapoassiii asporopt «CyBapHaOXymu» — KpymnHeimmii asporopt FOro-
Bocrounoii Asum, pacnonoxken B nposuHimu Camyrtnpakad (Tawmmanm). Iloctpoen
0 NOPOEKTY aMEpUKaHCKOro apxurekropa Xenbmyra Sna B 2006 1. Aspomnopr
NpencTaBisieT co00i 00beM U3 CTEKIIA, CTaIl U MeMOPaHHOTO MaTepuaia — TPHUIJIeKca
(MHOTOCTIONWHOE KaJIeHOE CTEeKJIO0). [JaBHbIE BECTHOIONM a’pOIoOpTa BHIOJHEHHI B
BHJIE DJUIMNTHYECKUX 00BEeMOB ¢ 40-METPOBBIMH TEPEKPHITUAMH, KPYIHbIE HaHEIH
JAMUHUPOBAHHOTO CTEKJIA YEPEAYIOTCS CO CHEeNHAIbHO pa3paboTaHHONW MeMOpaHHOU
KPOBEJIbHOI CHCTEMOM, YTO ITIO3BOJISIET OOECHEYUTH ONTHMAJIbHBIM TeMIIepaTypHbIH
peXnM, 3BYKOM3OJSILIMIO W YPOBEHb OCBEIIEHHOCTH 31aHus. Kpsima asporopra
COCTOWT U3 PSAAOB 3eHUTHBIX (poHapeil auamerpom 9 merpos. FOxHBIE MOBEPXHOCTH
OCTPOKOHEYHBIX JIIOKOB IOKPBITHl CIEIUAIBHBIMU H30JIMPYIOIIUMH METAUINY€CKUMU
MIaHEJSIMH, YTOOBI MHHUMM3HPOBATh BO3/ICHCTBHE COJHIIA, a CEBEPHBIC ITOBEPXHOCTH —
KepaMn4ecko (GpUTTOH M HM3KOAIMHUCCHOHHBIM ITOKPBITHEM, KOTOpOe obecrieunBaet
HeoOXOIMMBIH ypOBEeHb OCBelleHHs. Haj Kpblmeil pacronaraercs COJIHIE3AIIUTHAS
peleTka, cocrosimas U3 S-o0pa3HbIX Ka03ei C AIOMHHNEBBIM OKPBITHEM, KOTOPbIE
BBUIOXKECHBI MNPSIMOYTOJIBHUKOM [0 IIEPUMETPY KpBIIIM M 3alIMIIaloT OT OJIMKOB
MOHHUTOPHI TIIABHOTO TePMUHAJIA adporopTa (puc. 4 mB. BKICHKH) [S].

Tepmunain Ne 3 asponopra «lloyny» B Ileknne no npoexkry H. @ocrepa noctpoex
B 2008 1. ¢ oOpameHmeM K a3WMaTCKUM TpamuiusM. Kpelmma alspomopra BHENTHE
HAIlOMHMHAET ropOaTyio CHUHY JIS)KaIIEero JpakoHa — HalMOHAIBHOTO cuMBoia Kuras.
Kppima TepmuHanza BBHINIOJHEHA B BUJAE CETKH M3 MeTaula M crekia. Ilo mpuHIumy
IIOCTPOCHUST a’3pONOPT CXOXK C TEPMHHAIOM MEXIyHapojaHoro asporopra «Kancaii»
B Smonuu (1988—1994). Ha acconnaTuBHBIA 00pa3 qpakoHa HAIOXKHIACH U MeTadopa
I10JIeTa, BOIUIOIIEHHAsI B a0CTParupoOBaHHOM I'MTaHTCKOM CHJIY9TE CAMOJIETHOTO KpbLIa.
[IpoTsKeHHBIH KOpIyC € TONEPEYHBIM pPa3pe3oM B BHUJE HAKATBHIBAIOIICHCS BOJIHBI
MTOJIYYHJT KPUBOJIMHEHHOCTh M B MPOAOJIBHOM HampasieHud. OKpyrias ¥ JaKOHWYHAS
TeOMETpHsl 3[aHusl TPOAOIDKHMIIA JHHUIO CHOPMUPOBAHHOM KOHCTPYKIMU. Msrkue
O4YepTaHusl TEepMHUHala OOpa30BaHbI MOBTOPEHHWEM CTAaHIAPTHBIX KOHCTPYKTHBHBIX
JIEMEHTOB — CTAJIbHBIX 070K 1 MEMOPAHHOTO TOKPBITHUS, KOHTYPBI KOTOPBIX IIOCTETIEHHO
MEHSIOTCS B COOTBETCTBHM C reoMmeTpued 3naHusa. OyHKIMOHAIBHBIE MPOOIEMBI H,
MIpPEX/I€ BCEro, pa3Be/leHHE ITOTOKOB ITACCAXKUPOB BHYTPEHHUX M MEXIYHApPOTHBIX
JVHUN peIIeHbl pacwIEHEHHEM IIPOCTPAHCTBA BHYTPHU MPO3PAYHOTO «aBHAMOP(HHOT0»
o0beMa IIOCKOCTSMH 4YeThIpeX 3Ta)kel. Bloib 37aHMS MO BHEIIHUM €ro CTOPOHaM
OTKPBIBAIOTCSI HENPEPHIBHBIC NEPCIEKTUBbI, 3HAYNTENbHAS IPOTSHKEHHOCTh KOTOPBIX
CO3/IaeT OIIyIICHUE THHAMUKH 30aHUs (PUC. 5 IB. BKICHKH) [6].

OOHoBneHHbIM TaBHBINH asponoptT CuHramypa «YHaHru» BO3BEAEH IO IMPOCKTY
M3pamiIbCKo-KaHaackoro apxurekropa M. Cadau B 2019 . AsponopT npeacrasisier
co0OH ILeNbIi TOPOA B BUAE MACCHBHOTO CTEKJITHHOTO KYIIOJIa, KOTOPBIH ITOJIHOCTBIO
poOOTH3MpPOBaH M aBTOHOMEH. Ha ero TeppuTOpHM €CTh HECKOJIBKO OOTaHHYECKHX
CaJIoB, TIOJIOBMHA U3 KOTOPBIX HAXOJUTCS ITOJ] KPBIIIEH U PEeryaupyeTcsi YMHOH CHCTEMON
KJIMMAaT-KOHTpOJIsL. B HeM coopymwin OacceiiHbl Ha Kpbllle, caj ¢ 6aboukaMu, Mys3ei,
KMHOTEATPHI, Cla-CaJoHbl. YaHTW — €ANHCTBEHHBIH B MUPE a’pOIOPT C MHCTAUIAINEH
«Kunernuecknit  noxap». [7aBHOW  JOCTONpPUMEUATENbHOCTBIO  OOHOBICHHOTO
a’POTIOPTa CTAJl CAMBIi OONBIION B MUPE 4-METPOBBIH KPBITHIH BOIOIA, TIOTYIUBIIHA
Ha3zBaHHWe «J{0X/eBOi BUXpB», paclHoNaralolufiics B caMoOM LEHTpe Kyroaa (puc. 6
IIB. BKJICHKH) [7].

Eme onun kpynneimuii asponopt Kuras — «/lacuny», BHIITOJIHEHHBIA IO TPOEKTY
3. Xamgux B 2019 r. B [lekmne, mpencrariser co0oil cMMOMO3 mapaMeTPHYECKOTO
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Puc. 4. Aspomopt «CyBapHabxymn», nposunuusa Camyrnpakas, Tammaup, apx. XemrbmyT SH,
2006 1.



Puc. 8. Aspomopt «Penuime Auxenec», Mexuko, Mexcuka, apx. 61opo Foster + Partners, 2020 T.
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nu3aiiHa ¥ (QyTYpPHCTUYECKONW apXUTEKTYPhl. ASPOMOPT — CIOKHBIA WH)KEHEPHBIH
IIPOCKT, BBHITMIOJIHEHHBIH B ()OpME MOPCKOW 3BE3/Ibl, IUIABHBIE ()OPMBI OTCHUIAIOT TaKXkKe
K TPaJUIHOHHBIM KHTAlCKUM mei3akaM. KOHCTpyKIMsS TepMHHAlIa COCTOMT U3
apaboIMIEeCcKUX KOJIOHH, KOTOpPBIE IUIABHO M3THOAIOTCS OT CBOJYATOTO KYIOJBHOTO
MIOTOJIKA, HArmoMuHas (paHTacTHYEeCKHE pPACTeHHs, YTO II03BOJIIET OTHECTH 3TO
IIpou3BeieHNE K OHO-TeKy (COYeTaHHE CTUIIS Xal-TeK ¢ OMOHMYECKOH apXUTEKTYpOH).
CBeTOBbIE JIIOKM B HHUX IPOIYCKAIOT COJHEYHBIA CBET, UTO IMO3BOJISIET COKPATHUTH
3aTpaThl Ha SJIEKTPOIHEPTHIO. «/lachH» nMeeT eHTpaIbHOE AP0, YTO XapaKTEePHO IS
TPaJUIMOHHBIX IPUHINIIOB KHTAHCKONW apXUTEKTYpbl. JlaHHast KOHCTPYKIHNS TI03BOJISIET
MHUHHMMHU3HUPOBATh PACCTOSIHUS MEXIy 30HOH PETMCTpPAIlMM M BBIXOJAMH Ha IOCAJKY.
A>pOTOpT NOITHOCTHIO aBTOHOMEH, IIUTACTCS OT COJIHEUHBIX OaTrapeil 1 MMeeT CUCTEMY
OTOIIJICHHSI C BO3MOXXHOCTBIO BO3MELICHUSI OTpaboTaHHOro Temia. Takxke a’sponopr
OCHAIIIGH CHUCTEMOW cOopa M €CTECTBEHHOH OYMCTKH JIOXKJIEBOW BOAIBI (puC. 7
I[B. BKJICHKH) [8].

Hosblit MexayHaponsbii asponopt «Denune Auxenec» B MeXUKO COOPYKEH 10
MPOCKTY apXUTEKTypHOTO Otopo Foster + Partners B 2020 r. O6pa3 a’pomopra ObLI
BIIOXHOBJICH MEKCHKAHCKOWH apXUTEKTYpPOH M CHMBOJMKOM, 3aMMCTBOBAaHHOM 13 repoda
Mekcukn, Ha KOTOPOM M300pakeH Opelt, IIOKUPAIOIINN 3Me10. 31aHue CIPOEKTHPOBAHO
Kak €JMHas HEeNpepbIBHAs M IJIaBHO MepeTeKaromas CTPYKTypa, €JUHbIH TepMUHAal
U3 pemieTyaTroil 00OJOYKH C TUTACTUYHON dHEprodpeKTUBHON KpbIliel. BHyTpeHHA
KOHCTPYKIIHS 3/1aHUS @3POIIOPTa COCTOUT U3 KOMIIO3UTHBIX ATyOHBIX IUTUT M CTAIbHBIX
KOJIOHH. Bce KOMMyHMKallMH, HCIIONb3yeMbIe ISl TEXHHYECKOTO OOCTyKHBaHMUS,
HaXOAATCS II0J] a’3pOINOPTOM. ADPOINOPT MOCTPOEH C YYETOM BCEX IKOJOTMUYECKHX
TpeOOBaHMUI, TAKUX KaK CHCTEMBbI cOOpa JAOXKIACBOIH BOABI, a TAKXKE B COOTBETCTBUH C
BBICOKMMH TEIUIOBBIMH M aKyCTHYECKUMH CTaHIapTaMu. (puc. 8 1B. BKIeikn) [9].

Xali-TeK 0Tpa3uil Ha4aJl0 HOBOM 2ITOXU, SMIOXH HOBBIX TEXHOJIOTUM, KOMIIBIOTEPHOI
TEXHUKH M MAacCOBBIX KOMMYHHMKarui. IIpoexTupoBaHHE a’pONOPTOB OTYETINBO
OTpakaeT IpOoIecC Pa3BUTHS CTHIS M ero HopeWmme moan¢pukanuu. CoBpeMEHHBIE
A3POIIOPTHI CTPOSITCSL 110 NMPHHIUILY a’3pONOIMCOB — MOIIHBIX KJIAcT€pPOB, KOTOpHIE
BKJIIOYAIOT B ce0s BCIO MH(PPACTPYKTYPY T'OPOJCKOTO THIIA U CTAHOBSITCS OTPOMHBIMU
10 TEPPUTOPUM CAMOCTOSATEIbHBIMU LIEHTPAMH COLlMaNbHOM akTuBHOCTH [10].

ApPXUTEKTYpY COBPEMEHHBIX a9POIOPTOB CO3/1AI0T BCEMUPHO M3BECTHBIE 30JYNE —
JUJIEPbl CTIIIS Xal-TeK. MIX KOHIEIIINY OPUEHTHPOBAHbI M Ha PEIICHUE KOJIOTHUECKUX
npodieM. DT HOBALMOHHBIE C TOYKU 3PEHHsI KOHCTPYKIMH 3/1aHMs OTJIMYAeT HOBas
JCTETHKA, 3TO YK€ HE yTHIINTAPHBIE U Cyry00 (DyHKINOHATIBHBIE COOPYKEHUSI CEePEINHBI
XX Beka. OnpeaensomuMu 3Ty HOBYIO CTETHKY CTAJIU BBICOKHE TeXHOJIOruu. Ceroqus
3TOT CTWJIb OTINYACTCS CBOMMH BapHaLUsAIMH, (OPMUPYS YHUKAIbHBIC XyT0KECTBECHHBIC
¢dopmbl: MexaHoMop(dHBIE, OnoMOpdHBIE, MeTa(oprUIecKHe U CHMBOIMYECKUE, KOTOPhIE
MOPaXKal0T BOOOpaKEHNE HE TOJIBKO HOBAIIMOHHBIMH KOHCTPYKTHBHBIMH PELICHUSIMH,
HO ¥ CBOMMH aCCOLMATHBHBIMU 00pa3aMHu, JEMOHCTPUPYs yCTPEMIICHHOCTD B Oytyiiee.
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APXUTEKTYPA 3TAHUN U COOPYKEHHUI. TBOPYECKHUE
KOHIENIIUA APXUTEKTYPHOM JEATEJBHOCTH
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TPAHC®OPMALUA TUITOJTOTHYECKHUX XAPAKTEPUCTUK OBFBEKTOB
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OI'BOY BO «Hmxeropoackuii rocynapcTBEHHBIH apXUTEKTypHO-CTPOUTEIBHBIN YHUBEPCUTET)
Poccus, 603950, r. H. HoBropon, yn. Mnsunckas, 1. 65.

Ten.: (831) 430-17-83, 910-798-76-99; 51. mouta: daniilspirogov@yandex.ru

Kniouegvie cnosa: OBICTPOBO3BOAMMAST apXHUTEKTypa, OOBEKTH CONMAIBHONH HH(MPACTPYKTYPEI,
KaTacTpO(]bl, apXUTEKTypHAsl THIIOJIOTUs, TEXHOJIOTHUS CTPOUTEIILCTBA.

Ananuzupyromes usmenenus Xapaxmepucmux apXumeKkmypHol Munoiocuu 00veKmoe
COYUANLHOU  UHPPACMPYKMYPLL NPU  NPOSKMUPOBAHUU Ol  HECMAHOAPMHBIX  IKCIPEHHbIX
cumyayuii. Apxumexmypa 0Ovicmpoco peazuposanus — YHUKANbHOE AGIeHUe, umeloujee ceou
omaudumenvuvle Yepmovl HA 6CeX YPOBHAX: OM 2padOCHPOUmMeNnbHO20 00 aApPXUmMeKmypHo-
Xy002icecmeeHHo2o.

BBenenue

[Togxox K NMPOEKTHPOBAHHIO 3[aHUI M COOPYKEHHH B YyCIOBUSX KaracTpod, a
TaK)Ke YCJIIOBHUS M TPeOOBaHMS K BO3BOIUMBIM OOBEKTaM HMMEIOT CBOU YHHKAaJbHBIC
XapaKTepUCTUKUA. APXHMTEKTypa OBICTPOTO pEarupoBaHUSI BBIJCISETCS UYUCTOTOM
pelIeHUH ¥ BBICOKUM YPOBHEM palMOHaNIM3Ma. B ycnoBusax xaracTpod m CTUXHHHBIX
OelCTBUI CIIOXKMBIIMECS THITOJOTHYECKHE MOJENN TpaHc(opMHUpYIoTCs, proldperas
HOBBIE CBOMCTBa M OTOpackiBas JHIIHWE. B 1aHHON cTaThe HCclexyroTcs oomme
TEHJCHIMH NpeoO0pa3oBaHMs, W3MEHEHHs U IIEPEOCMBICICHUS ApPXUTEKTYypPHBIX
THUITOJIOTUI 00BEKTOB colaibHON MHpacTpykTyphl (nanee OCH), mpoekTupyemsix c
MIPUHIUIIOM OBICTPOBO3BOJMMOCTH, MOAYJIBHOCTH U (DYHKIIMOHAIBHOH afanTtuBHOCTH [1].

B Xonme aHamm3a OTeYeCTBEHHOW W 3apyOeKHOW NPAKTUKN ObBUIM BBISBICHBI
n  00O0OIIEHBI OCHOBHBIE W3MEHEHHMS IUIAHUPOBOYHBIX, (YHKIMOHAJIBHBIX U
KOHCTPYKTHBHBIX XapaKTEPHUCTHK 00BEKTOB COIMAIBHON MH(PACTPYKTYPBI IIPH IIepexo/ie
U3 CIOXMBUIMXCS THIOJIOTHYECKHX MOJENEH K YCIOBHSAM apXHUTEKTYphl OBICTPOTO
pearupoBanus. ClieyeT OTMETHUTh, YTO 3TH U3MEHEHHS 3aBHCAT OT psiia (pakTOpOB:
KOHKpETHAsl THUIOJIOTHS, XapakTep M mMacmTald KaracTpo(dbl, pernoH, SKOHOMHUYECKHE
U TOJUTHYECKHE OOCTOSATENBCTBA B KOHKPETHON CIIOJKMBIIEHCS cUTyanuu. B manHon
CTaThe CTOHUT 3a/1a4a BBIJICJIINTH OCHOBHBIE XapaKTEpHbIE OCOOCHHOCTH «II€pexoja» u
TpaHc(opMaNU CIOKHUBIINXCS TUIOJIOTHIECKUX MOJIEICH B apXUTEKTYpy KaTracTpod.

OcCHOBHBIC THIIOJIOTHYECKHE XAPAKTEPUCTHKH ObICTPOBO3BOANMBIX 00bEKTOB
conuaabHoi uHppacTpykTypsl (BOCH)

1. IlepBbIM M caMbIM XapaKTEpHBIM IIPU3HAKOM H3MEHEHHs (PyHKIHOHAIBHOMN
norukn BOCH MOXHO 0003HAYUTh OmMKA3 OM «NPOMEICYMOUHBIXY HPOCMPAHCME
[2]. BaxxabIM KpuTepreM OBICTPOBO3BOAMMON apXUTCKTYPHI B YCIOBHAX KaTacTpod
SBISICTCS  9KOHOMUYHOCMb KaK TPU CTPOUTEIbCTBE, TaK W MPU HKCIUTyaTaluH.
[TosTomy mpum coxpaHeHMH TNPOMWIBHBIX (YyHKIMOHAIBHBIX 30H, a TaKXke
TEXHUYECKHUX M BCIIOMOTATEIbHBIX IIPOUCXOANT COKPAIICHHE PEKPEAlMOHHBIX, a TAKXKe
«IIPOMEXYTOUHBIX» OyepHbIX mpocTpancTs [3]. [lnomany Takux NoMeneHnii CBOASTCS
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0 MUHUMYMa, TIPA 3TOM Ba)KHBIM (DAKTOPOM BCE €IIIe 0CTAeTCs TPAMOTHOE pa3BecHUE
IMOTOKOB, TOYHOE W BBIBEPECHHOE pasMelicHHe (QYyHKIMOHANBHBIX 30H. KirroueBoit
CTAHOBHTCS 3a7a4da COKPAMICHHS IIUTEIFHOCTH ITyTEH Ka)XIOTO THIIA ITOIh30BaTENICH
MIPOCTPAHCTBA.

Cnemyer OTMETHTB, 4YTO apXHUTEKTypa OBICTPOrO pPEarupoBaHUS CBOUM
CYIISCTBOBaHHUEM (U IMOSBICHUEM ) 0003HAYALT, YTO CIOKIIIUCH TAKHE HETIPEIBHUICHHBIC
¥ HEIOITy CTUMBIE YCIIOBHUS, KOTOPBIX B CTA0MIIEHOM MHPE CYIIIECTBOBATH HE TIOJDKHO. DTO
BIIEUET 3a c0o00ii emte ouH (hakTop — mpu pa3padoTke HyHKIIMOHATHHO-TUIAHIPOBOYHOM
CTPYKTYPHI 3 (HEKTUBHOCTH H JOTHYECKas OMPABIAHHOCTh PEIICHUI CTaHOBATCS Ooee
BXHOW 3ajaucii, 4eM YyIOBICTBOPEHHE AaKTyalbHBIM HOPMATUBHBIM IOKYMEHTaM
00513aTeIPHOTO U PEeKOMEHIATeIFHOTO XapakTepa. Takum oopasom, BOCH ¢ 310l Toukn
3pEHUsI MOTYT UMETh PSIIl JOMYIICHUN, KOTOPEIC B MTOBCEIHEBHON NMPAaKTHKE BO3MOXKHEI
TONBPKO B CIy4yae MPOBEICHHS OCOOOTO KOMILIEKCA MEpONPHUSATHH WIH TOTYYCHHS
CHEIMATBHBIX TEXHUYCCKUX YCIOBHU.

2. CraenmyromuM BaKHBIM KPHTEPUEM SBISICTCS HPOCMOMA U320MOBIeHUs,
MPAHCNOPMUPOBKYU U MOHMAdCA KOHCMPYKYull OBICTPOBO3BOIUMBIX OOBEKTOB.
BcenmenctBue 3TOro MOXKHO BBIACTUTH MMapaMeTp MAaKCHMANbHON yHH(DHUKAINH U
TUIHA3AIIHA KOHCTPYKTUBHBIX W OTJCIIOYHBIX JIEMEHTOB, 8 TAKXKE MHKEHEPHBIX CUCTEM [4].

MOXHO  BBIOENHTH  HECKOJIBKO  THIIOB  KOHCTPYKTHBHBIX  CHCTEM IS
OBICTPOBO3BOIUMBIX OOBEKTOB:

— KapKacHO-IIUTOBOU METON;

— kapkacHas cucrema u3 JICTK;

— METOJ HeCheMHOU OomaryOKH; KapKaCHO-TEHTOBBIN METOI;

—  OBICTPOBO3BOIUMBIC OJIOYHO-MOYIBHBIC 3MaHUA [5];

— THEBMAaTHYCCKUE KOHCTPYKIUU.

Kaxmas w3 yHOMSHYTBIX KOHCTPYKTHBHBIX CHCTEM BO MHOTOM JTUKTYET
IJIAHHPOBOYHYIO CTPYKTYPY Oyayinero o0bexTa. IMEHHO O3TOMY IIPHU IIPOCSKTUPOBAHUH
BOCH uyeTkoe MOHMMaHHE KOHCTPYKTUBHOW CHCTEMBI HEOOXOIMMO €Ile Ha CTaIuu
KOHIICTIIIAY U TIEPBBIX (DYHKIIMOHATBHBIX CXCM.

Taxxe mpHu IPOEKTUPOBAHUU OBICTPOBO3BOAMMEIX OOBEKTOB BAKHO H3HAYAIBHO
JIETANIBHO TIPOMYyMBIBATh JIOTHKY OSTAalHOCTH CTPOUTENBCTBA: OT HW3TOTOBICHUS U
TPaHCTIOPTHPOBKU KOHCTPYKTUBHBIX 3JIEMEHTOB JI0 YCTAHOBKH M MOHTaxa [6].

Hcxons u3 3TOro, MOKHO BBIJICITHTH YETHIPE TUIIA COOPKHU 3JICMECHTOB:

— TpeIaBapUTEIHHO COOpaHHBIC MOIYIH (YaIle BCETO 3TO OT/ICIbHBIC IIOMEIICHUS
WM (YHKIHOHAIBHBIC OJOKH TaKUX rabapuToB, YTOOBI MOKHO OBLIO OCYIIECTBHUTH
TPaHCIIOPTHPOBKY Ha JOCTYIHBIX BHJIAX TPAHCIIOPTa B HEOOXOIUMBIC CPOKH) [5];

— IUIOCKOCTHBIC MOAYJIBHBIC KOHCTPYKIHH (COOpPKA IMPOUCXOAUT HA MECTHOCTH);

— cOopka Ha MECTHOCTH (KOHCTPYKTHBHBIC JJIEMEHTHI JOCTaBISAIOTCS Ha
CTPOUTENBHYIO IUIOMIANKy B pa3oOpaHHOM BHIE W COOMPAIOTCS COIJIACHO CXEMe
MOHTaXa);

— THEBMAaTHYCCKUE KOHCTPYKIMH (IOCTABISIOTCS HA IUIOMIANKY B CBEPHYTOM
BHJIC, TIPUBOJISATCS B IPOCKTHOE TTOJIOKEHHE HA MECTHOCTH) [7].

Tumonormueckue OCOOCHHOCTH OOBEKTOB  CONHUANBHOH  WHGPACTPYKTYPHI
OTKJIaJIBIBAIOT CBOM OTIIEYAaTOK HA BRIOOP KOHCTPYKTUBHOM CHCTEMBI, a TAK)KE Ha BEIOOD
JIOTUCTHYECKOTO CIICHApUs MPOU3BOACTBA 00bekTa. KirtoueBbIMH (aKkTopaMu IpH
MPUHATHH STOTO PEIICHUS SBISIOTCS TaK)Ke THUI KaracTpodsl U ee MacmTao.

J171s1 Kask 101 KOHKPETHOM TUIIOJIOT MU AKTYaJIeH CBOM THUI KOHCTPYKTUBHOM CHCTEMBI.
Hampumep, B cirydae ¢ OBICTPOBO3BOAUMBIMHE IITKOJIAMHU (YUUTHIBAsI BpEMs IIPCObIBAaHIS
¥ TUIAHUPOBOYHYIO CTPYKTYPY) BEpPOSTHEE BCEro MOTpedyeTcs KapKacHas WiH OJI09HO-

152 Tpusonscckuil nayunwiii scypran, 2022, Ne 3



>

Apxumexmypa 30anuil u coopyxcenuil. Teopueckue KOHYenYuu apxumekmypHou 0esmeibHOCmu L 2

MoAynbHast cucrema [8], a B cirydae ¢ G0bIIeTpOIeTHBIM 00IEeCTBEHHBIM [IEHTPOM WIIN
C IIOJIEBBIM TOCIMTAJIEM, KOTOPBIH JIOJDKEH HMETh BO3MOKHOCTh MEHSTh MaclITad Win
MIEPEANCIIOMPOBATHCS, JIOTHIHEE IIPUMEHSATH ITHEBMaTHYECKHE KOHCTPYKIIHH.

3. [Ilpumenenue docmynHulx mamepuanios. B pse cirydaeB B CHITy SJKOHOMHYECKUX
OpUYMH OO0 B CHIIy XapakTepa CTHUXMIHBIX O€ACTBUH M WHBIX OOCTOSITENLCTB,
TPAHCIIOPTHPOBKA MAaTepHajoB W KOHCTPYKTHBHBIX 3JIE€MEHTOB MJISi H3TOTOBIICHHS
OBICTPOBO3BOIMMBIX 00OBEKTOB HEBO3MOJKHA.

[TosToMy 3adacTyl0 apXHUTEKTOPHI BBIHYKICHBI HCIIOJIB30BaTh JIOCTYIIHBIC
Marepuajbl B PErHOHE CTPOUTENHCTBA. MOXHO JOCTAaTOYHO B OOIIMX dYepTax HX
KJ1acCH(pUIIMPOBATh:

—  HCIOJb30BAaHHUE JIOKAJIBHBIX MPUPOAHBIX MaTepruatoB (KaMeHb, AepeBo, IIINHA,
MeCOK, TalibKa);

— DJIEMEHTHl AHTPOIIOI€HHOTO IIPOMCXOXKACHUS, HE IpeJHa3sHaYeHHBIC JUIS
BO3BE/ICHUS 37aHMH (MEIIKM C HANOJHUTENIEM, KOHTEWHEpbI, KapTOH, IUIACTHK,
MTOKPBITIKH);

— TIIepeyCTPOMCTBO OOBEKTOB, IOCTPAAABIIMX OT CTHUXUHHBIX OenCTBU,
HCTIOJIb30BaHNE KOHCTPYKTHUBHBIX U OT/ICJIOYHBIX 3JIEMEHTOB pa3pyIleHHbIX 31aHUH 15
BHOBb BO3BOJMMBIX;

— BO3BEJCHHE OOBEKTOB COIMAILHONH WH(PPACTPYKTYpHl U3 KOHCTPYKLUH,
IIPEIHA3HAYEHHBIX JUISI TEXHUYECKHX HYXJ (TPaHCHOPTHPOBOYHBIE KOHTEHHEPHI,
BaroHbl JKEJIE3HOAOPOKHBIX COCTABOB, WHbBIC IUIOMIAJHBIE W OOBEMHBIE AIEMEHTHI
TPAHCTIOPTA).

Vcnonb3oBaHue MaTepualioB  COIVIACHO IOCJIEAHMM JBYM IIyHKTam He
MOAPa3yMEBalOT HAJINYMS apXUTEKTYPHO-XYJO)KECTBEHHOTO pEILIeHHs, a CKopee
SBISIIOTCS  KpallHEH BBIHYXKIEHHOH MeEpOoil, TIie ITOMHUMO TIIOTBITKH pPEeaJr30BaTh
HeoOxonumoe (PyHKIMOHAIbHOE 30HUPOBAaHNE, BHUMAHHS BCEM OCTAJIbHBIM acIleKTaMm,
MPUCYIINM apXUTEKTYPHOMY OOBEKTY, HE YIEeIIeTCs.

B ciydae ncrnonb30BaHus B KaUeCTBE MaTepraa CTPOUTEIHCTBA OBITOBBIX OTXOJI0B,
MOJTYYCHHBIX B pE3yJbTaTe 4YEJIOBEUECKOW JEATEIbHOCTH, MOXHO YBHIETH 3ajady
HE TOJIBKO apXUTEKTYypHYIO, HO M JKOJIOTHYECKYI0 — 3a OTCYTCTBHEM BO3MOXKHOCTH
IIPUMEHUTh HOBBIE TOTOBBIE CTPOWTENIbHBIE MaTepHallbl IPU BO3BEACHHUH OOBEKTa
OJHOBPEMEHHO ITPOMCXOIUT BTOPUYHOE MCIIOIb30BaHNe MaTepuasios [4]. Hanpuwmep, B
KauecTBEe XapaKTEPHOrO MpHMEpa MOXXHO MPUBECTH IIKONy B ['Baremase, rie BMecTo
KHpIIH4Ya B Ka4eCTBE 3aIMOJHMUTENS CTEHOBOTO KapKaca HCIIOJIb30BaJIM ILIACTHKOBBIC
Oytputkn. Takyro nzaero moaana HeKOMMepudeckas opranusanus Hug It Forward.

4. Boszmodcnocmb usmMeHneHus uiu OONOJHEeHUs (YHKYUOHANbHO20 HA3ZHAYEHUs
oovekma  (rpynmbsl  00beKTOB).  OOBEKTHI  COLMAIBHOW  HMHQPACTPYKTYPHI,
YIOBJIETBOPSIOIINE JAHHOMY KPUTEPHIO, TOJDKHBI 001a]aTh TAKUMH IIAHUPOBOYHBIMH
XapaKTepUCTUKAMH, YTOOBI B Cilydae HEOOXOAMMOCTH JIOTOJHHUTH, CKOPPEKTHPOBATH
WIA U3MEHHTh (YHKIHOHAJIBHOE HAllOJIHEHHE OO0beKTa. [MOKOCTh NIaHMPOBOYHBIX
peIICHUH MOXKET BBIPAXKATHCSI HE TOIBKO B YHUBEPCAILHOCTH OT/IEIBHBIX CO31aBaEMBIX
MIPOCTPAHCTB, HO ¥ BOCOOCHHOCTSIX IPYITUPOBKH oMenieHnt [9]. Mcxoms n3 TpedyeMbIx
JUIS ONPEAETICHHON THUIOJOTHH OOBEMHO-IIPOCTPAHCTBEHHBIX XaPAKTEPUCTHK, MOXKHO
HaiTy o0Imue JUIsl TUIIOJIOTUH YepThl M 00BETMHNUTD MX IO PSALY HPU3HAKOB.

JlaHHas 0COOCHHOCTH, B OTJIMYME OT YIOMSHYTBIX, OOJIbIIE BCETO 3aBHCUT OT
KOHKPETHOM apXUTEKTYpHOH THIIOJIOTHH, XapaKkTepa U MaciTada KaracTpoQsl.

B ommume OT XKWIOW apXUTEKTYpbl OOBEKTHI COLMAIBHON HHQPPACTPYKTYPHI
BCEIa CBS3aHBl C T'PAaMOTHBIM pa3BEIEHHEM ITOTOKOB, JEJICHHEM Ha BBIPAKCHHBIC
(GyHKIIMOHANBHBIE ONOKH. B yCIOBHSX 3KCTpeMalbHBIX CHTyallMid M KaracTpod 3TOT
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KPUTEPHUH CTAHOBUTCSI OCOOCHHO BaXKHBIM.

I'mbxocTh TuIaHUPOBOYHOM CTPYKTypsl BOCH MOXHO NpOMILIIOCTPUPOBATH HA
IIpUMepe KOHKPETHBIX IPUEMOB, IPUMEHSIEMBIX B ObICTPOBO3BOAMMBIX HIKONIaX. OIHU 1
T€ K€ KJIACCHI MOTYT UMETh MOOMIIbHYIO INITAHUPOBKY, 33 CUET MOJYJILHOTO 000PyIOBaHHS
1 YHUBEpPCAJIbHBIX I'a0apUTOB IOMELICHHUS YaCTUYHO MEHSTH CBOE INpeJHa3HaueHHE.
Takke BO3MOXKHO HaJM4Me MPOCTPAHCTB, MO IUIOMIAJN HPEBOCXOMISIINX OTAEIbHBIE
KJIACChl U HCIOJIb3YEMbIX KaK aKTOBBIE 3ajbl, & B CIlydae HEOOXOIUMOCTH H3OJISLUH
MOXKET OCYIIECTBIISITHCSI BpEMEHHOE pasrpaHuueHue neperopoakamu. Ecim peus naer
0 OBICTPOBO3BOIMMBIX IIKOJAaX Ha TEPPUTOPHUSIX C HECTAOMIBHOM ITOJUTHYECKOM,
COLMAILHOW WJIM TPUPOAHON 0OCTaHOBKOH, 0c000€ BHHUMAHHUE YAEISEeTCS BOIPOCAM
9BaKyaliH, a TAK)KE YCTOMUMBOCTH TIPH MOXKapax W MHBIX BHEIIHUX YIpo3ax.

5. Paspabomka cyenmapus nonHoz2o yukia dcusnu obdwvekma. Takodl momxoxm
00s13bIBACT elIe Ha CTa/JInU MPOEKTUPOBAHNUS TIPEyCMOTPETh 0€300I€3HCHHYIO ITOJTHYIO
WU YACTUYHYIO YTHIIH3AIIIO 00beKTa (TpyIITbl 00beKTOB). [IoMIMO IPOCTOTHI COOPKHU 1
pa36opku BOCH ciienyet mpeaycmMaTrpuBaTh BHICOKYIO CTEIIEHb YKOJIOTHYHOCTH B CITydae
ronHo# yTiim3anud [ 10]. OqHako Hanboree BepOsATHBIM CIIEHApHEM KHU3HESHHOTO ITUKIIa
00beKTa SIBISETCS BCE-TAKW YAaCTHYHAs YTHJIM3ALMS C BO3MOXKHOCTBIO IEepepadOTKh
CTPOMTENBHBIX OTXOA0B BO BTOPHYHBIE PECYPCHI C MOCIEAYIOINM UX UCIIOIb30BaHHEM
B CTPOUTEIBHOMN U TOPOKHO-CTPOUTENBHOM oTpacsix [11].

6. Cneyuguxa apxumexmypno-xyooacecmeennvix ocovennocmei BOCH

HoBaTopcTBO XynOKECTBEHHOTO S3bIKAa APXUTEKTYPBI KaTacTpod CKIIaJbIBacTCs
13 COBMEIIEHUS APXUTEKTYPHBIX THUIIOJIOTUH M KOHCTPYKTHUBHBIX CHCTEM, JUISI HUX
HECBOHCTBEHHBIX [12]. B cTabmipHO pa3BUBArOmIeMCs MHpPE HE MOXKET BO3HUKHYTH
IIIKOJIA, CO3/1aHHAast U3 THEBMATHUECKNX KOHCTPYKIIMH; TaK )K€, Kak He MOXKET BOSHUKHYTh
BOK3aJI MJTM PBIHOK M3 MOJTYJIBHOM ITPOCTPAHCTBEHHON CTPYKTYpHL. [IpoexTupoBanue s
CTaOMIIBHBIX yCIIOBUH, KaK IPABHUJIIO, UMEET CIIOKHBIH, 000TallIeHHBIN JOTTOITHUTEIbHBIMA
($yHKIUSIME 1 TpeOOBaHUSIMH 3apOC. APXUTEKTypa KatacTpo( XxapakTepHa YHUCTBIMH,
MIPOCTHIMU M MAaKCHMaJIbHO SKOHOMHUYHBIMHU PEIICHUSIMH.

Ha mepBblil B3MIsA, C apXUTEKTypHO-XY/IOKECTBEHHONW TOYKM 3PEHUS OTIHYHE
HCCIIElyeMbIX OOBEKTOB OT BCEH apXUTEKTYphI, NMPOEKTHUPYEMOW JUIi CTAOMIBHBIX
YCIIOBHH, IIaBHBIM 00pa30M 3aKIIIOYACTCSI B OTCYTCTBHH XY/IOXKECTBEHHON MBICIH Kak
TakoBO#. OJTHAKO, €CIIM TOCMOTPETH HA 3TOT BOIIPOC O] IPyTUM YIJIOM, IMEHHO TaKHe
YCIIOBHSI MOTYT IPEACTABIATE CO00i MNPOKOE, IUIOOPOAHOE MOJIE ISl IKCIIEPUMEHTOB
apPXHUTEKTOPOB, IPOCKTHPYIOMHKX ceronHs [13]. DTa Ta 001acTh apXUTEKTYPBI, B KOTOPOH
3CTeTHYECKHe TPeOOBAHUS allPHOPH OTCYTCTBYIOT, U, CIIE0OBATEIEHO, NMEHHO B TaKUX
MIPOEKTaX MOTYT PEaJM30BaThCSl CMeIble, KOHIENTYaJIbHO BHIBEPEHHBIE, BO MHOTOM
($yTypHCTHYHBIE, HO IIPH 3TOM HCKIIOYUTEIBHO (PYHKIIMOHAIBHBIC 1 JICIEBBIE OOBEKTHI.
B morone 3a MakcumanbHO 3G (GEKTUBHBIMU IUIAHUPOBOYHBIMU U (DYHKIMOHAJIBHBIMH
pEIICHUSIMA  MOTYT TMOJYYaThCsl BbIPA3WUTENbHBIC, HO IIPU O3TOM B HPUBBIYHOM
ITIOHMMaHUN HEICTETUYHBIC, BO MHOIOM THMIIEPOOIM3HPOBAHHBIC, MPOCTPAHCTBEHHO
Oorarble KOMITO3UIIHH.

BaXHBIM MOMEHTOM TaKXe sIBIsieTcsi pabora ¢ KoHTekcToM. IIpu paccmoTpeHnn
OBICTPOBO3BOIMMBIX OOBEKTOB BO BPEMEHHBIX MOCEICHUSAX Yallle BCETO ApPXUTEKTOPHI
HMMEIOT €TI0 C IPUPOIHBIM KOHTEKCTOM U BO3MOXKHO ¢ MUHUMAJIbHBIM, UCKJIIOUUTEIIEHO
YTHIMTAPHOTO Xapakrepa OmaroycTpoiictBoM. Xodercss oOpaTuTh BHHMaHHE Ha
TOT (haKT, 4TO B YCIOBHUSX KaracTpod, pasymeercs, peun o padOTe apXHTEKTOpa ¢
KOHTEKCTOM He mieT. OJHAaKO MOCTPOCHHbIE OOBEKTH BCE-TAKH B JAHHOM KOHTEKCTE
CylIecTBYIOT. Eciy MOCMOTpEeTh Ha 3TO SBICHHE C KOMIIO3UIIMOHHBIX, apXUTEKTYPHO-
XyAO)KECTBEHHBIX W KOHLENTYaJbHBIX TOYEK 3PEHUS, BPEMEHHOE IoceleHue (IIpH
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MTOJTHOM OTCYTCTBHH KaKOTO-JIMOO 3CTETUYECKOTO 3aMbICIIa) CYIIECTBYET B MPUPOITHOM
KOHTEKCTE ¥ IPEACTaBIsCT CcOO0H aHcamONEeBYyI0 KOMIIO3HIIMIO, KOTOpas TaK WIIH
WHaYe paboTaeT ¢ KOHTEKCTOM, ITOJIHOCTHIO B HETO IOTPY3UBIIHCH, U B COBOKYITHOCTH
C JKH3HENIESATEIBHOCTHIO TIOCCIUBIIUXCS TaM JIONEH HeceT B cebe CBOM ACTETHYCCKHMA
nocsln [14].

B skcriepuMeHTanbHBIX 00bEKTaX 3ala HBIX apXUTEKTOPOB IS J)KUTeNel bimkaero
Bocroka u AQppHKHN apXHTEKTOPEI HEPEIKO 00paIIaroTCs K JIOKATHHBIM TPaTUIIHOHHBIM
TEXHOJIOTHSIM CTPOUTEIHCTBA, MEPEOCMBICIISIE CUMBOIBHBIC KYJIBTYPHBIC 3JICMCHTHI B
CTPYKTYpHI, AOMONHSIONINE (DYHKIIMOHATHPHOE Ha3HAUYCHHUE 3MaHUA. APXUTEKTypa, IO
JCTETUKE HAlIOMUHAIOLIAs!, C OAHOW CTOPOHBI, caMOCTpou [13], K KOTOpBIM HE Ipuiarai
PYKY IPOEKTHUPOBIINK, a C APYTOW CTOPOHBI, OTCHUIAIONIAS K KOHICIIINAM H3BECTHBIX
APXUTEKTOPOB, OOpaIIalOIIUXCA K MPOOIeMaTHKE JIOKAIBHOTO, HANIYIIBIBACT TOHKYIO
TpaHb B TOIBITKaX 0003HAYUTH CBOC YHHKAIBHOE MECTO B CTHIIMCTHYCCKOM CIEKTpPE
[15].

Bce nepeuncneHHBIE TPUMEPEI, BO MHOTOM a0CTpaKTHBIC H 00IIIHE, XapaKTePH3YIOT
Pa3HOPOIHOE, CI0KHOE, HEOYEBHIHOE IIOJIOTHO IIPUEMOB, KOTOPBIE MOTJIH OBI B OyIyIIeM
CTaTh CAMOCTOATEIBHBIM apXUTCKTYPHO-XYI0)KECTBEHHBIM SI3BIKOM.

3akil0ueHue

Takum 0Opa3omM, B X0z1€ UCCIIeI0BaHMs OBIJIO BBISIBICHO, 4yTO apxutekrypa bOCHU
HE MOXXET UMETh T€ XK€ XapaKTEPHUCTUKH, YTO M OOBEKTHl JaHHBIX apXUTCKTYPHBIX
THIIONIOTUH B YCIOBUSAX MPOCKTUPOBAHUS B CTAOMIBHBIX yCIOBUSAX. BBIIeIeHBI 00mue
XapaKTepHBIC IPUEMBI, IPIMCHIICMBIC B YCIOBHIX KaTacTPOQ M KPU3HCOB:

— YMCHBIICHHE IUIOMAACH PEeKPEAIMOHHBIX, OY(PEPHBIX U KOMMYHHUKAITHOHHBIX
MIPOCTPAHCTB;

— KeCTKas B3aWMOCBS3b IUIAHHPOBOYHOH CTPYKTYpHl W  NPUMEHICMOU
KOHCTPYKTHBHOU CHUCTEMBI;

— THOKOCTH IJIAHHUPOBOYHON CTPYKTYPHI U BOSMOXKHOCTh CKOPPEKTHPOBATH U
M3MEHUTH (YHKIIMOHAIBHOE Ha3HAUYCHUE 00BEKTA;

— TPOXYyMBIBAaHWE HA CTAJWH MPOCKTHPOBAHUS TMOJTHOTO IMKJIA 3JaHUS (B TOM
quclie pa3padoTKa BapHAHTOB YTHIN3AIUU 00bEKTa);

— WCHOJH30BAHHE HETHIIUYHBIX IS CTPOUTEIHCTBA B HOPMAIBHBIX YCIOBHSIX
JIOKQJTBHBIX MaTepUAIIOB.

— TIOMCK HOBBIX, JKCIIEPUMEHTANBHBIX (OPM BBIPAKEHUS XYIO0XKECTBEHHOTO
SI3BIKA APXUTEKTYPHI, BRICTPAUBAHHE YCTCTHUECKUX KOHIICIIIUI Ha TPaHHU C yTHIUTAPHON
APXUTEKTYPOH.
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Ananuzupylomes xapaxkmephvie 0cobeHHOCMU 00bEKMOE COYUATLHOU UHDPACMPYKMYPbl
ona Oedicenyed HA 2padoCmMpoOUmMensbHoOM U (QYHKYUOHATbHO-NIAHUPOBOUHOM YpogHsx. Taxowce
ocoboe guuManue yoensaemcs pasHvlM nooXo0am npu NPoeKmuposanuu 00beKmos CoyudaIbHOU
ungpacmpyxkmypul 015 6edcenyes — KOMIIEKCHOMY (CMpame2uieckomy) u IKCNepuMeHmaibHoMY.

Beenenue

ConuanbHble U MOJUTHUYECKHE KPU3HUCHI BCETAa SBISUIMCH BAaXKHEHMIIUM TUIIOM
KaracTpo(, BIMSIONIMM Ha H3MEHEHHE MOAXOA0B K (POPMHUPOBAHUIO apXUTEKTYPHI
ObicTporo pearupoBaHus. [JlaBHOE CIIEICTBHE TOAOOHBIX KPU3UCOB, ITOMHUMO
SKOHOMHYECKOT0 M (pU3UYEcKoro ymepba Juis NOCTpajJaBIINX PErHOHOB, — 3TO
HE3aIUIIEHHBbIE CIIOM HAaCEJICHUs, IOJBEPTIINECs IOJHOMY H3MEHEHHUIO YCJIOBHH
CyIIeCcTBOBaHMs. VIMEHHO OHM B IIEPBYIO O4YEpE/b MOKHUIAIOT CBOIO CTPaHy U CTAaHOBATCS
o6exenuamu. [lo mamueiv OOH, nHa 2020 rox B Mupe ObUIO 3aperHCTPUPOBAHO
79,5 muH 6exenIieB. C TOYKU 3pCHHS yCTPOMCTBA COBPEMEHHBIX TOPOJIOB U MTOCEICHHUIA,
npobiema OekeHIIEB BO BCEM MUpE SIBIsIeTCsl 10 cuX mop HepemieHHoil. B XX Beke
OpPraHU30BBIBATNCH MHOTOUYHCIICHHBIE MOMBITKH HAlTH yHUBEPCAJIbHBIH OTBET HTOMY
CIIO)KHOMY HEOYEBUAHOMY Bompocy [1]; MHOrHMe M3 HOMBITOK TOJBKO 0XKECTOUMIU
CUTYallMI0 M HE CMOIIM JIOOUTHCS JOJDKHBIX PE3yJbTAaTOB, a HEKOTOPBIE — YCIEIIHO
peaIn30BaINCh, HO HE MPEBPATUIIUCH B OTIIAXKEHHYIO YETKYI0 METOJJOJIOTHIO.

Jlist TOpOJCKMX YIpaBieHLEB IpobieMa OeKeHIIEB BCerja MNpeAllecTBOBaa
U3MEHEHHUSM B I'PaJJOCTPOUTENBHON MONUTHKE, IS apXUTEKTOPOB-MPOEKTUPOBIINKOB
9TO HOBBIN BBI30B M BO3MOXKHOCTh IIEPEOCMBICIUTH aPXUTEKTYPHBIE U TUIIOJIOTHUECKHE
0COOEHHOCTH OOBEKTOB, SIBISIOLIMXCS CIIEACTBHEM Kpuzucos [2]. Cienyer oTMETHUTD,
YTO HECMOTPSI HA MHOTOYHCIIEHHBIE MOMBITKH apXUTEKTOPOB U HCCIIEA0BaTeNeit BCero
MHpa OCMBICIIUTB ATy NMPOOJIeMy C HayYHOW M IPAKTHYECKON TOYEK 3pEHUSs], Ha JaHHBINA
MOMEHT BO MHOTHX CTPaHaX OHa BCE €ll[¢ HE SIBJIAETCS KOMIIJIEKCHO PEIICHHOM.

B HoBeifme#l wcropun OEXKEHIBI SIBISIFOTCS OJHOW M3 KIFOYEBBIX MPOOIEeM,
0Cco0eHHO B cTpaHax EBpombl, Ky/a Ha POTSHDKEHUH JECSTHIICTUH NPUOBIBAIOT KHUTEIH
ctpan bimknero Boctoka n Agpuku.

Crnenyer mozxpoOHEe OTHECTHCh K KOHKPETHBIM apXHTEKTYPHBIM THIIOJIOTHSM,
TpeOyIomuM HeMmeUIeHHOro BHuUMaHus. Kornma peub ujeT o OekeHIax, INIaBHBIM M
MEPBOCTEIICHHBIM SIBJISICTCS HATMUUE )KUIbSI 1 00BEKTOB COLMAIbHON HHPPACTPYKTYPHI.

Tema >xmibs Juis OEKEeHIEB MNOAPOOHO pPACCMOTPEHA MHPOBBIM HAy4HBIM
COOOIIECTBOM, B 3TOH THUITOJIOTUH PETYJISIPHO MOSIBISIFOTCS HOBBIE TPOSKTHI M TOCTPOHKH,
U3 TOJIa B TOJI MPOBOASITCS KaK JOKAJIbHBIE, TAK U BCEMUPHBIE apXUTEKTYPHBIE KOHKYPCHI
[3], B TO BpeMsl Kak THITOJIOTHSI 0OBEKTOB COIIMAIbHOM NHPPACTPYKTYPHI 17151 OC)KEHIICB
paccMoTpeHa He Tak noapoOHo [4]. Ha naHHBI MOMEHT OTCYTCTBYET KOMILJIEKCHOE
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CHCTEMHOE PElICHNE B JAHHOM BOIIPOCE.

ApxuTeKTypa JUIsl 0eskeHIeB — 0CHOBHbIE MPUHIMIBI U XaPAKTePHCTHKH

JlJisl TTOJTHOLIEHHOTO TIOHMMAaHUsI 0COOEHHOCTEH apXUTEKTYPHOTO (OPMHUPOBAHHS
OBICTPOBO3BOIMMBIX OOBEKTOB COIHMANBHON HH(ppacTpykTypsl (nanee — BOCH) s
OE)KEeHILIEB CIIeyeT PACCMOTPETh IAHHBIM BOIPOC HA PAa3HBIX YPOBHSIX.

Paccmarpusas pons BOCHU B rpafocTpoOUTENBHOM KOHTEKCTE, MOXKHO BBISIBUTB J1Ba
MPUHIUIIAAIBHO PA3HBIX BapHaHTa MX Pa3MELICHUs B CTPYKTYPE HACEICHHOTO ITyHKTa
[5]. B mepBoM citydae rpymnma oOBEKTOB, BKIIOUAOMas B CeOs IIKONY, NETCKHU cal,
TOCHHUTaIb M KOMBIOHUTH-LIEHTP (B HEKOTOPBIX CIy4asX, KYJIbTOBOE COOpYXKECHHE),
sBisieTcs QyHKIMOHAIBHOM SIpOoM Jareps Oexenues (puc. 1 1. Bkieiikn). Pasmemenue
TAKOTO si7ipa Yalle BCEro CBSI3aHO C PABHOYAAJICHHBIM PACIIOIOKEHUEM OT HETO KHIIBIX
rpynn aubo npubimKaeTcss K Bbe3ny B jarepb [6]. B cuTyanusax ocobeHHO ocTporo
KpH3uca, TpeOyIoIero NpuHATHI MaKCHMaJIbHO OBICTPBIX MEp M IOJTHOH SKOHOMHH,
nareps OeXEHIIEB MOTYT pa3MeIaTbcsi He Ha OTKPBITOM BO3YXE, a BHYTPU OOJIBIINX
3aJIbHBIX TPOCTPAHCTB OOIIECTBEHHBIX U IPOMBIIIJICHHBIX 37[aHn# (pUC. 2 [B. BKICHKH).

Bo Bropom ciysae o0wbextei BOCU paccpemoToumBaroTcss B CTPYKTYpe
MHOTO(QYHKIIMOHAJIBHBIX PAOHOB CIIOKHUBIIErocsi ropona. PaccmarpuBas DaHHBINA
BapHaHT, ciefayeT 3aMeTuTh, uto BOCH nns OexeHueB JEIMKaTHO BCTPAaMUBAIOTCSA B
YK€ CIOKHBUIYIOCS TPaZ0CTPOUTEIbHYIO CETKY, JOTIOJIHSAS €€ M «3aIOJIHS IpOOeIIb
B TOPOJICKOI TKaHU, HE MEHSISI IPH 3TOM CJIOKHMBIIHUHICS I'Pa0CTPOUTEIbHBI KOHTEKCT.
B curyanumn BBICOKOHM IUIOTHOCTH HEPEAKO MPOMCXOJUT COBMEIICHHE HECKOIbKUX
TUNOJIOTHYECKUX EIVHMIl B OJHO €IWHOe 3JaHue. Hampumep, mkoisa W JIETCKUH
caJ MOTyT OBITb COBMELICHBI M IIOCMEHHO MEHSTh (PyHKIMOHAJIHHOE Ha3HAYCHHE
(puc. 3 uB. Bkueiiku). Takke B 3TOM k€ OOBEKTE MOTYT IPOXOAUTH 3MU30JUYECKU
oOmecTBeHHbIe cOOpaHus 1 BeTpeur. Takne 0coOeHHOCTH (PyHKIIMOHAIBHBIX CIICHAPHEB
BO MHOTOM JAMKTYIOT TpeOyeMyl0 YHHBEPCAIbHOCTh OOBEMHO-IPOCTPAHCTBEHHBIX
1 (QYHKIMOHAIBHO-TUIAHUPOBOYHBIX PELICHNUH, HaJlW4nMe «OOMIMX» ITPOCTPAHCTB, B
KOTOpbIE MOTryT 0e300Je3HEHHO BKIIIOUAThCs pazinuyHble (QyHKunu. B dacTHOCTH,
3aJIbHOE MPOCTPAHCTBO MM aM(pUTEaTp MOTYT SMH30JUYECKH HI'PATh POJb aKTOBOTO
3aja [IKOJIBI U JIETCKOTO caja (MecTa Ui OOIIECTBEHHBIX COOpaHMii), MIIOMIAAKY JUIs
KYJIBTYPHO-COOBITHIHHON MPOTrpaMMEBI (BBICTABOYHOTO MpocTpaHcTBa) [7]. Hepeako mis
OE)KEeHIIEB BAXHO HAJIWYHE OOBEKTOB KYJIBTOBOIO Ha3Ha4YeHHs. B yclIoBHSAX IUIOTHOH
3aCTPOMKM OOBEKTHI PEIUTMO3HOTO HA3HAUYEHWs MOTYT TpPaHC(HOPMHPOBATHCS B
MOJIENIbHYIO KOMHATY M TaK)Ke HHTETPUPOBATHCS B MHOTO(YHKIIMOHAIBHBIN KOMILIEKC.

B nmaHHO# craThe Tak)Ke pPAacCMOTPEHBI pPa3HBIE IMOAXOAbI K IPOEKTHPOBAHHIO
OBICTPOBO3BOIMMBIX OOBEKTOB COIMAILHON HH(ppacTpykTypsl (nanee — BOCHU) s
O€EXKEHIIEB.

C omHOM CTOPOHBI, B XOJ€ MCCIIENOBAHUS OBLI MPOAHATU3UPOBAH PAJ CIy4aeB,
korma paspaborka mpoektoB BOCU s OexeHIIeB MMEeT KOMIUICKCHBIA TOAXO,
paccMaTpUBAIOIIMi CHa4aja OOIIME BONPOCHI, BBHIPAOATHIBAIOLIIMH CBOIO CHUCTEMY
paboTBl Haj MPOEKTOM, M TOJBKO IIOTOM MEPEXOSIINN K JeTalbHOH MpopabdoTKe.
Takoii MoaX0x MMEEeT CBOM IUTIOCHI U MUHYCHI. 113 OYEBHIHBIX MOJIOKHUTEIBHBIX YepT
MOXHO BBISIBUTH TIIATEJILHOE IPOAYMBIBAHHE CIIEHAPUEB HCIOIb30BAHUS, ITOMBITKY
n30ekaTb MHOTHUX OIIMOOK IPH CTPOMUTENLCTBE U KAa4€CTBEHHO MPOAYMAaHHBIA IIPOEKT
KaK TakoBOH. MHHYCOM SBIISICTCSI BEPOSTHOCTh M3JIMIIHEH TEOPETHU3ALMH MTPOSKTHBIX
peleHni ¥ MOTeHIHaNbHAs X HEI(P(PEKTHBHOCTh Ha MpPAKTHUKE. Takke B yCIOBUSX
KaTacTpo( peanu3anys KaueCTBEHHOTO NTPOEKTa HE BCETrJja BOZMOXHA 110 (pMHAHCOBBIM
MIPUYHHAM.

C npyroii CTOpOHBI, BCTpEYarOTCsS MHTEPECHBIE TPUMEPHI, KOTa IPOSKTHPOBaHHE
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HMMEEeT SKCIEPUMEHTAIBHYIO OCHOBY M IIPAKTUYECKH Cpa3y MEPEXOANT B PEATU3AIMIO C
MUHHMAaJIbHBIM OIOJDKETOM M MCIIOJIBb30BaHNEM MECTHBIX MarepuaioB [8]. Hepeaxo mpu
TAKOM IIOJIXOJIE B IIPOIIECC CTPOUTEIHCTBA MOTYT OBITh BOBJICUCHBI MECTHBIC JKUTEIIH,
YTO B psIJie CIIydaeB SIBJSIETCS IOJIOXKUTEIBHBIM OIBITOM — OyayIlue IOJIb30BaTeIH
YYBCTBYIOT CBOIO JIMYHYIO IPHYACTHOCTH K HOBOMY IIPOCTPAHCTBY, YTO MOKET HO3UTHBHO
CKa3aTbCs HAa TPAMOTHOM IKCILIyaTaluy 0ObEeKTa M BO3MOKHOTO PEMOHTa B OyIyImieM.
SIBHBIM HOJIOKUTEILHBIM MOMEHTOM IIPH TAKOM O/IXO0JIE SIBIISIETCS caM (akT arpodannu
MIpOeKTa ¢ MUHUMAJIbHBIMH 3aTparaMi. Takoi METO[ MOXKET OBITh HCIIOIb30BaH JUIS
CTPOMTENBCTBA MIIOTHBIX NMPOEKTOB HeOoJbIoro Macmrada. OTpunarenbHONH YepToi
TAKOTO IIOJIXOJa SBISIETCS BO3MOXKHAsI HEJOJITOBEYHOCTh TAKOTO OOBEKTa, a TaKXKe
SIBHBIE OI'PAaHMUYCHHS 110 MaciuTaly W TUHOJIOTHU. Tak MOXKET OBITh IOCTPOCH JETCKUI
caJi WM MaJIeHbKasl IITKOJIA.

XapakTepHbIM IPUMEPOM TAKOH TPAKTHKH MOXET MOCIYXHTh KOMBIOHHTH-
LEHTp IS CUPHICKUX NeTeil (puc. 4 mB. BKICHKN) aBTOpCcTBa Emergency Architecture,
peanu3oBaHHBIN Tpu momuepxkke GoHma Human Rights [9]. OOBEKT TOCTpOCH H3
MEIIIKOB C IECKOM B Kpardaiime cpoku. TpagulnOHHBIE CUMBOJIbHBIC BBICTYIIAIOIHNE
JIEMEHTHI Ha «000JIOUKe» 3/1aHHsI, BO-IIEPBBIX, CTAJIM HI'POBOH IIJIOMIAKOH, IO KOTOPOH
MOYKHO TI€pEMENIaThCsl, & BO-BTOPBIX, 00ECIICUMIIN CBETOBBIC JIIOKU B IIOMEIICHHUE.

3a4acTyio KIIIOYEBOH OCOOCHHOCTHIO SIBISIOTCSI OCOOECHHOCTH COOpKM, MHOTAA
BaXHBIM HOBOBBEICHHEM SBISIETCS MpeasaraeMas apXUTEKTOpaMH TEXHOJOTHS
M3TOTOBJICHUS] MJIM MCIOJIb30BAaHHE KOHKPETHOTO Marepuaia. B HEKOTOphIX cirydasx
KOHCTPYKTHBHAsI CUCTEMa 3[]aHMsl M3TOTAaBJIMBACTCS COMIACHO MPOEKTY M HMPUBO3UTCA
Ha TUIOHIAJIKy B BHJE COOpPAaHHBIX MOIYJIEH, HO INPH 3TOM B KauyeCTBE OTJEIIKH
HCHONB3YIOTCS JIOKaJbHBIE NPHUPOAHBIE Marepuaibl (puc. 4 uB. Bkielku). IIpoexr
mkonel MOVING 6w1n cozna komranuet Building Trust muist co3ganus 00IIeCTBEHHBIX
1 IIKOJBHBIX 3aHUHN sl 00CTy)KMBaHUs OSKEHIIEB U MHUTPAHTOB, IPOXHUBAIOLINX HA
Talicko-OupmaHckol Tpanuie. [IpoekTy mpeamecTBOBal apXUTEKTYPHBIH KOHKYpC, B
KoTopoMm nobenutensimu cranu Amaneo berrnerra u [su JlaPocca. KorcTpykius 3nanms
MT03BOJIMIIA MHOTOKPATHO CTPOUTH M Pa30MpaTh IIKOIY, a TAK)Ke MHOTOKPATHO CTPOUTH
13-32 OTCYTCTBUSI IIPaB HA 3€MJIIO JJIS TIEPEMEICHHBIX OMpMaHCKUX oOuuH [7].

3akJioueHne

Taxum 00pazoM, MOJKHO IIPUITH K BBIBOLY, 4TO apxuTekrypa BOCHU nist Gexxennes
MMeeT CBOM 0COOEHHOCTH Ha BCEX YPOBHSX:

—Ha rpagoctpouteabHoM ypoBHe BOCH 1 GeskeHneB MOTYT KaK BEITTOJIHATH POJIb
(DYHKIMOHAIBHOTO SI7[pa B JIarepe Ui OeKEHIEB U 00beIUHATHCS B €INHBINA KOMILIEKC,
TaK 1 MHTETPUPOBATHCS B 3aCTPOMKY CYIIECTBYIONIETO HACEICHHOTO ITyHKTA, 3aMOTHSA
«ITyCTOTBI» B TOPOJICKON TKaHH;

— Ha (YHKIIMOHAJIFHOM U IuIaHupoBouHOM ypoBHe BOCH 11 OeXeHIeB TOIDKHBI
OTBeYaTh TPEOOBAHUSAM YHUBEPCAIBHOCTH M (PYHKIMOHAIBHON THMOKOCTH, OJKHBI
MIPUCYTCTBOBAaTh BCE BO3MOXKHOCTH JUUISl PETYJIUPOBKM M HM3MEHEHHs] H3HA4aJIbHO
3aJI0’KEHHOTO CLIEHapHsl.

Oco0eHHO Ba)KHO OTMETUTh Pa3HMIly JABYX PACCMOTPEHHBIX B CTaThe IOJIXOJO0B K
npoektupoBaHuio BOCH: B nepBoM cilyuae — cTpaTernyeckui, NoCie10BaTebHbIA U
CHCTEMHBIH, HAUNHAIOIIHUICS ¢ OOIBIINX MPEABAPUTEIBHBIX UCCIEIOBAHNI, pa3padoTKN
crangapToB u psna tunossix BOCHU ¢ nocnenyromeit ananrauueir. Bo Bropom ciyyae
paccMaTpuBaeTcs SKCIEPUMEHTAIBHBIH TOAXOJ, IT0pa3yMEBAIOLNIMN CIICBU3HY H
KpaTyaiIie CpoKH peann3anny.
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The article analyzes the characteristic features of social infrastructure facilities for refugees
at the urban planning and functional planning levels. Also, special attention is paid to different
approaches to the design of social infrastructure facilities for refugees - complex (strategic) and
experimental.
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I'PAJOCTPOUTEJIBCTBO, INTAHUPOBKA
CEJIbCKUX HACEJIEHHBIX ITYHKTOB

VIAK 721.011:628.9.021
JI. H. OPJIOBA, a-p TexH. HayK, 1pod. kadeapbl apXHTEKTYPHOI0 NIPOEKTHPOBAHMSA

PEKUM BUOJTOTHYECKHU S9OPEKTUBHOI'O OBJIYYEHUA
MOMEIEHAM ITPA DKPAHUPOBAHUU 3ACTPOMKH

OI'BOY BO «Hmxkeropoackuii rocynapCTBEHHBIH apXUTEKTypHO-CTPOUTEIBHBIA YHUBEPCHTET)
Poccus, 603950, r. H. Hosroponm, ym. WneuHckas, na. 65. Tem.: (831) 430-17-83;
a11. moura: orludm.orlova@yandex.ru

Kniouegvie cnosa: TomoBble K03l 0OMydeHHS, PeKUM 3(H(HEKTHUBHOTO OOIyUESHUS MOMEIICHUH,
9KpaHHpYIOIee BO3/IeHCTBUE 3aCTPOUKH, KOMIBIOTEPHBIH pacyer.

Buvinonneno ucciredosanue pesicuma 6uonocuvecku 3pghekmusrozo oonyuenus nomeueHul
npu 3KPAHUPOBAHUU 3acmpoiku. [Ipouzeedern KoMnblomepHwill pacuem u NpoaHaIu3upOSaHbl
003vl 001yYeHUs nomeweHull 015 écell wupomrotl norocel CHI'

OneHka NPUPONHBIX pecypcoB Ownonormueckn sddexktuBHOrO 00MyUSHUS
MIOMEIIEHUH U TEPPUTOPHUI 1 BBISBICHNE 3aKOHOMEPHOCTEH NX CHIDKCHHS B pe3ysIbTare
SKPAHUPYIOIIETO BO3JEHCTBHS TOPOACKON 3aCTPOUKHM SIBISIOTCS OJHOM M3 OCHOBHBIX
3a7a4 oOecIrieueH st HHCOJISIIIUU TOPOJICKON CPEJIbI.

Pemenne mosrydeHO ITyTeM KOMIIBIOTEPHOTO MOJCINPOBAHHS PaJUallMOHHOTO
pexuma MOoMeLIeHUI ¢ He3alnoJHEHHbIM cBeTonpoemMoM pasmepamu 14001600 mm B
creHe TonmuHoi 350 MM pu 6e3001a4HOM HeOe M CpeTHNX 3HAUCHHUAX XapaKTePUCTUK
mpo3padHoCcTH atMocheps! [1]. BRUUCISUITUCE: CIIEKTP W MOTOKH TPSIMOI COTHEYHOM
pazuanyy, IOTOKH PACCESTHHOTO U3JTy4YEeHHUS! HHTETPUPOBAHUEM CHEKTPAIBHOH SIPKOCTH
Heba, MoJIeTHpyeMbIe 110 METOIUKE, U3JI0KECHHOMH B [2, 3].

D¢ dexTHBHBIC TOTOKH MPSIMON COMHEYHOH paJualui, BXOJSIINE B IOMEIICHHE
yepe3 He3aloJIHEHHBIH CBETONPOEM B BEPTHUKAIBHOW CTEHE, BBIpaXKaroTcs (GopMyon

F =SE,, )
e I — 5} QeKTHBHBIA TTOTOK MPAMO¥ COMHEYHOM pafinalny; S, — IIIONIA/1b IIONEPETHOTO
CeueHHs MOTOKa; £~ MOBEPXHOCTHAA IIIOTHOCTh 3()(EKTHBHOTO MOTOKA.

[lnomanaps mMoOmepeyHOro Ce4eHMs ITOTOKA, BXOIMIIEr0 B CBETONPOEeM (KHBOE

CEUEHHE CBETOIPOEMA):

beosz,

)
cos‘AO —Aﬂ|
e H, B, A, — COOTBETCTBEHHO BBICOTA, IIMPUHA ¥ a3UMYT OPHEHTAIIMU CBETONPOEMA;
b — TommuHa cTeHBI; Zz, U A, — 3eHMTHOE paccTosnue u a3uMyT ConHua B QyHKIUH
reorpa(bnquKoﬁ mUPOThI, COTHEYHOI'O CKJIIOHEHUSA U UCTUHHOTI'O COJIHEYHOT'O BPECMCHU,

OTIpE/ICIIICMbIC U3 COOTHOIICHUH MapalIaKTHYSCKOro TpeyrojabHuKa (puc. 1 a, 6, 6).

[ToToku BXOASILIETr0 B MOMEIEHHE PACCESIHHOTO M3JIydeHHs Heba ONpeelisuIiuch
KakK IPOU3BE/ICHUE MOJYJIsl BEKTOpa OOJIYYEHHOCTH B IIGHTPE CBETONPOEMa U JKUBOTO
CeueHHsl MpoeMa B IUIOCKOCTH, MEPIEHANKY/ISIPHON HAIIPaBICHHUIO BEKTOPA:

Sy =(B, cos|A0 —AO‘—bsinIAG —AO‘)- Hysinz, (2)
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F,=|Bycos|4, —arc‘rg% —bsin |4, —arctg% | Hy,JE? +EJE, _L}E - (3)
! ! cos|4, —arctg—*
E,
31ech KOOPIUHATHI BEKTOPa 00JIyUYeHHOCTH:
9, By
E. = [ [ L, (6:)sin” 0 cos Bd6dp;
Y.
6,8,
E, = [ [ L, (0:B)sin6sinpdodp; )
8 B
6, p

E.=| f%(e;ﬁ)smecosea@dﬁ,
5 By

e LMb(G; B) — addexTrBHAs IPKOCTH M3IyUeHHS B QYHKIMH YIIIOBBIX KOOPAUHAT O 1
B paccmarpuBaemoit Touk HeOocBoaa. [Ipenesibl MHTErpUpOBaHNUS B THX BBIPAKEHHSIX
3aBUCAT OT XapakTepa 3KPaHUPYIOUIEH CUTyallud M OMPEENSIOTCS COOTHOIICHUSMHU
chepruvecKkoil TPUrOHOMETPHH.

AHaJn3 TaHHBIX T03BOJIUII BBISIBUTH CJIE/IYIOIINE 3aKOHOMEPHOCTH ()OPMUPOBAHHUS
ouonoruueckd 3(G(GEKTUBHOTO PAJUAIMOHHOIO PEKHUMa TMOMCIICHUNH B YCIOBHUAX
SKpAaHUPOBAHUS 3aCTPONHKH.

DKpaHupyIOIIee BO3JCHCTBUE 3aCTPOWKM Ha MOTOKH F n Fp NIPUHLIUITAATIBHO
paznuyHo. B mpomexyTke BpeMEHHM HHCOJSIMU MOMEUICHUs 7 MeXay MOMEHTaMHu
OCBOOOXIEHHs ¢, U HAKPHITHA f, CBETONpoeMa TeHbio (puc. 16) nHeBHOH xom F
COBIIAJIAET C XO/IOM /7 TIPH OTKPHITOM ropusonTe (puc. 2). [TosToMy NpH J1I060M ITOCTOSHHOM
T'=t, - t, 3aBUCUMOCTb H , OT { BCEIIa MMEET SKCTpEeMaslbHBIl Xapakrtep (puc. 3, 4).
B nernoro mosnoBuHy rona npu 7 = 3 4 MakCUMaJbHbBIE J103bI OAKTEPUIIMIHOTO H
apuTeMHOTO 00ny4yeHus Ha Beex mmupoTax CHI™ coctaBmsitoT cooTBeTCTBEHHO 96 MOK.U
1 290 Map.u, MUHUMaNbHBIE — 15 MOK.u 11 19 Map.u.

Ha otcyrctBue koppensauuu mexny 7 u H (mo3amu oOnydeHHs) yKas3bIBaloCh
pauee [3, 4], TeM He MeHee MoKa3aTeNb MPOJOIKUTENHHOCTH HHCOJISIINH MTPOJOIIKAET, K
COXaJIeHUI0, PUTyprupoBaTh B rurneHnueckux [ 12] urpagocrpountensbhbix [ 13] HopMaTHBax.
[Ipu sToM Tomeko T = 3 4 [5-7] onupancs Ha TUTMEHUYECKUE uccnenosanus [8-10],
XOTSI M HEIOCTATOYHO KOPPEKTHBIC. B nanmpHeimeM cokpalieHue npoaoKUTENbHOCTH
T, w mopmupyemoro mepuosa obecnedenns 7. [11, 12]nposoaunocek B yromy numib
KOMMEpUYECKUM HHTEpecaM YIUIOTHEHHUs 3acTpoiiku [4].

Ce30HHBIE M IIMPOTHBIE M3MEHeHMs [ ompenensatoTcs (a3oBBIMH CIBUTAMU
M 3aBUCAT OT KOHKPETHOTO XapakTepa 3KpaHupyromeil curyanuu (puc. 5). Ilpu
OpPHUEHTAIMH TIOMELICHN Ha I0KHYIO TIOJIOBUHY FOPU30HTA YBEJINYCHUE O (CKIOHEHHMS
ConHua) 1 yMeHbIIeHHE ¢ (IIHPOTHl MECTHOCTH) MOYKET MPUBOIUTH KaK K POCTY, TaK U
CHUKEHUIO H .
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P /N

Puc. 1. Koopaunarer ConHia (a), cxema KUBOTO CEYCHHs CBETOIpoema (0), TeOMETpHUECKHe U
BPEMEHHBIE TIPE/IeIIbl HHCOJSIIIUHU TOMEIICHUH (6)

FHA

NN
/

~
&..g..
AT e AT, AT, 4
v T] Am TI ,.,.....,:’/

Puc. 2. XapakrepHble Cilydyau JHEBHOTO XOJa MPSAMOTO COJHEYHOTO OONy4eHHs MOMELICHUH B
YCIIOBHUSIX OKPAHUPYIOIIEr0 BO3ACHCTBUs 3aCTPONKM: T — MPOAOIKUTENBHOCTh HMHCOJIALUM
LIEHTPAJILHOM TOUKH CBETONPOEMa; T — TO e MPU OTKPLITOM TOPU3OHTE
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H, m6x -4 H, mbx -4
¢=35° - @=45°
80 4 2N 80 // ,><\
30V T DA 307/ —+
. g > N\ a0l-A 60T &\
= ke o - 5
o/l-~ \\.120\ 0/ a0 \ \
20 20 \\
i o0
7 8 9 10 # 12 13 44 15 7 8 8 10 4 12 13 14 15
0 4 12 13 14 15 16 17 18 10 # 12 13 4 15 16 17 18
H, 6w 4 H, wbx 4
] ¢=55° =65°
80 // ™ 80 ¢
490 ..5'/ S~ t\\ 40 //30a 50 \\\\
e B80° T™ P
2 /’ sl LN A /"e/“_"’(\ AN
. . n i~ 907~
| 120° S~
7 8 9 W0 1 12 13 4 1B 7T 8 9 W0 1 12 13 14 15
0 % 12 13 14 5 16 17 1B w1 12 18 ¥4 15 18 17 18

Puc. 3. 3aBucmmocTth 1103 npsaMoro 6aKTepI/IHI/II[HOFO 06J'Iy‘leHI/ISI, BHOCHUMBIX B ITOMCIICHHC
3-9acoBO# MHCOMISLHEH OT BPEMCHH [IHS, B KOTOPOC UHCOJIHUPYETCA MOMCUICHUE, OT OPUCHTAlUN
CBETONIPOEMA B MAPTE MECALIC Ha PA3JIMYHBIX IUPOTAX (HyHKTI/IpoM IIOKa3aH Fpa(i)I/IK BPEMCECHHOI'O
CMEIICHUA OAHOI'0O U3 MUHUMYMOB IIPHU U3BMEHCHUHN OpHUEHTAlUU CBeTOHpOGMa)

H, ubr H, n8rxy P
=55° N =65°
50 QUF/ \\ ¢ . // ><—>'\ N ¢
60 60} 12 ‘:\\ 60 / L&{< /)\ \\\
. 3] ot
40 :I \\ \\i 40 ‘_0//—"”! 80 9%?\ )
FIANA NN TN
o N ol P~
?gﬂ > i
2 13 14 15 6 17 7 8 9 40 41 12 13 44 15 46 17 18 13 20
5 16 17 18 19 20 19 1 12 13 14 45 15 47 18 43 20 21 22 23

Puc. 4. 3aBucumocTs 103 MpsIMOro OAaKTEPULUAHOTO OONYYEHHS, BHOCHMBIX B IOMEIIEHHE
3-yacoBOil MHCONALKEH OT BpEMEHM AHA, B KOTOPOE MHCOJIUPYETCS MOMELICHHE, IPU Pa3HOH
OPHEHTALIUH CBETONPOEMA B HIOHE MECSAIIE Ha Pa3INYHBIX MINPOTaX

DKpaHUpYIOIlee BO3ACHCTBHE 3aCTPOWKH CHMKAET aOCONIOTHYIO BEINUYNHY Fp,
OJIHAKO €€ IHEBHO#T X0/ 0CTACTCS IPH STOM ITOXOOHBIM X0y /. PH OTKPEITOM TOPH30HTE,
TMO3TOMY 3aBHCHMOCTb Kak F, Tak u H OT ¢, & 1 A IOYTH COBIA/ACT C AHAOTHIHBIMH
3aBHCHMOCTSIMH TIPH OTKPBITOM ropu3oHTe. OTHOCHTENbHbIC H3MEHeHN F i H mpu
YBEIMYEHUH OTKPBITOCTH HEOOCBO/IA TAK)KE MMEIOT CXOTHBIN XapakTep ¥ Majo 3aBUCST
OT OpHEHTAINH IToMeTeHus (puc. 6).

3aBucuMOCTh BKIaAa /B H_ OT CTENEHW YKPAaHUPOBAHUs HEGOCBOIA HOCHUT, KaK
MPaBUIIO, SKCTPEMAIIbHBIN Xapakrep. [Ipu ManbIx pa3peiBax A0 IKPAHUPYIOIIETO 3AaHUS
oH MOXeT Jocturatb 70 %. B ycloBusX 3KpaHHPYIOIIEro BO3AEHCTBHSI 3aCTPOMKH POIIb
npsAMOi paguanuu B GOpMUPOBAHUH PAIUAIIMOHHOTO PEKMMA TOMEIIEHUH 3HAYNTENEHO
166
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BO3pacTaer.

AHanu3 mokasan, 4to okoiao 60-70 % BO3MOXHBIX IPU OTKPBITOM TFOPH30HTE
MOCTYIUICHHH paJualuil Oo0eCIeYrBacTCs IMPHU pa3pbiBe, PaBHOM JBYM BBICOTAM
SKPAHUPYIOIIETO 3IaHMsI. YBEIHUSHHE 10 2,5 BEICOT (Ha 25 %) maeT mpupaimieHue 1035l
Bcero Ha 5-12 % (puc. 7-9).

Puc. 5. PacyerHas cxema cBobGomgHOro yuactka HebocBoma ABC/I, BuamMoro u3 HeHTpaIbHOM
toukn O Tenma cBeTOmpoeMa, NMpH CTpodHoH (a) u I1-00pa3Hoil (6) SKPaHUPYIOMNX CUTYaIUsIX
(B cTepeorpaduvecKoil MpoeKIInH)

Fp, BT s Fp,op
20 £_— 200
150
100
50
0
o
%
80 / —
60 //
af—A
ol
L

+ 2 3 4 5 1h

Puc. 6. 3aBUCUMOCTH BXOAAIIMX B TOMEIIEHNE OTHOCUTEIBHBIX (2), a0COIIOTHBIX MOTOKOB YD (a),
9PUTEMHOTO (6) 1 OAKTEPULIUAHOTO (6) PACCESIHHBIX U3YYSHHI OT pa3pbiBa 0 SKPaHUPYIOIIETO
3/1aHUs TIPU pasnu4Hol Benmmunbe |4~ A | n seruTHBIX paccTosnusax Comnma: 1 - 20 2 - 409
3-60° u4-80°
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Puc. 7. M3omnersl CyTOYHBIX 103 NPSMOro (BBEPXY), PAacCESIHHOTO M CyMMapHOro (BHH3y) YO-
00iry4eHus noMenieHuit (BT.4) B INTOCKOCTH pa3pbIB — OpHEHTALMSI B pa3InyIHbIe JHH rofa Ha 55°¢. 1.
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Puc. 8. M30mieTsl acCTPOHOMHYECKH BO3MOMKHBIX TOOBBIX /103 HPSIMOTO (BBEPXY), PACCESIHHOTO
U CYMMapHOTO (BHHU3Y) SPUTEMHOTO OOIYy4YeHHs MOMEIIEHHH (3p.4) B IUIOCKOCTH pa3pbIB —
OPMEHTALUS Ha PA3JINYHBIX IIMPOTAX
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Puc. 9. M301u1eThl aCTPOHOMUYECKH BO3MOXKHBIX TOJIOBBIX /103 IPSIMOTO (BBEPXY), PACCESIHHOTO
U CyMMapHOTO (BHHU3Y) OAaKTEpUIIUIHOTO OOIydeHHs MOMEIIeHUH (OK.4) B TUIOCKOCTH pa3phIB —
OPHMEHTAINUS Ha PA3IMYHBIX IIHPOTAX

TakuM 00pa3om, OIOKEHHAsI B OCHOBY CAaHUTAPHBIX HOPM JINHEHHAs 3aBUCUMOCTh
Tor H [14] HE COOTBETCTBYET IEHCTBUTENLHOCTH. AHAJIN3 TTOCTYIIEHUH (P PEKTHBHON
PpaJvaIyy B TOMEICHNS IPH Pa3pbIBax, o0ecrieuynBaromux 7' =3 4, IpoJeMOHCTPHPOBAT UX
CITydaifHBIH, HEyOpAJOUeHHBIN XapakTep. [109ToMy NmpencTaBUTENbHBIM ITOKa3aTeIeM
MOXET BBICTYNaTh TOJBKO TO/OBAs J103a MJIM OTHECEHHbIE K HEH SKCTpeMasbHbIC
U JIOKaJbHBIE XapaKTepUCTHKU oO0mydeHus [15]. Bribop sToro mokaszarens He
MIPOTHBOPEYUT I'MTHEHUIECKUM MPEACTABICHUSIM O TOM, UTO ISl MPO(HUITAKTHIECKOTO
s dexra obmydeHnss BaXHOHN SIBISIETCS HE CTOIBKO CyTOYHAs, CKOJIBKO TOAOBasl 7032
obmyuenwms [16]. _
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The article is devoted to the study of the regime of biologically effective irradiation of
premises during the screening of buildings. A computer calculation was made and the radiation
doses of the premises for the entire latitudes of the CIS were analyzed.
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Mosorpadusi NOCBSIIEHA BBIAAOMIEMYCS CO-
BeTckoMy apxutektopy C. B. Kamaunmnckomy — BBI-
MyCKHUKY JIGHMHIPaJCKOr0 MHCTHUTYTa T'PakJaHCKUX
nHxeHepoB. Ero xusuHp onuuerBopser XX BeK, Ha
IpUMEpPE €ro TBOPUECTBA MOXKHO H3y4aTh HCTOPHIO
Pa3BUTHSA COBETCKOW apXUTEKTYpbI: MOSBICHUE HOBBIX
|| TUIOB 3/aHUH, HOBBIX HOPM HPOEKTUPOBAHMS, CMEHY
JIKYHOCTb, 3MOXA, CTHIb CTUJIIMCTHUYCCKUX IMOX — OT KOHCTPYKTUBU3MA YEPE3 HE-
OKJTACCHILIM3M, MOJIEPHU3M K IMOCIEJHEMY 3TaIy COIl-
peanusMa — mocTMoAepHu3MY. Ero xu3Hb Oblna cBA3aHa
C pa3HbIMU ropojaMu cTpaHbl, Takumu Kak: [lepmb, Benukuit Yerior, Jlenunrpan, Ilerposa-
BOJCK, CBEPANIOBCK, KOTOPBIE CTATH CBOCOOPA3HBIMHU BEXaMH HA IYTH €TO B3POCIEHUS, T0-
3HaHUA ce0st, MPOoPEeCCHOHATBHOTO BEIOOpa 1 peanu3anuu. CaMblii 00NBIIONH OTPE30K KU3HU U
TBOpYECTBA MpHUIIENCS Ha SIpocaaBCKuil Mepruoj, Kyaa apXUTEKTOp MpHexall eJeHanPaBIeHHO
U TI€ CMOT pPean30BaThCs B OONbIIEH Mepe.

B xHure BnepBble KOMILIEKCHO mpejcTaBieH Bkiag C. B. KamaumHckoro B COBETCKYIO
apXHUTEKTypy. B Heil npuBoasTCsa yHUKaabHbIe OHOrpaduyeckue JaHHbIC, TOKA3aHO, KaK CKJla-
ZIBIBAJIaCh €ro TBOpYECKas cyap0a, KoTopas Oblia CII0KHOM, MHOTOTPAHHOHM M MIOAOTBOPHOM:
MHOT'0 TIPOEKTOB M PEaln30BaHHBIX MOCTPOEK, Pa3HbIE aAMHUHHCTPATHBHBIE MOCTHI, TIOCTOSH-
HOE yuJacTHE B KOHKYpPCax, OJHOBPEMEHHO MOCTOSIHHAs yde0a M COBEpIIEHCTBOBaHUE ceOs B
TBOPYECKOM CO3MJATENBHOM Ipoliecce Ha (POHE Yepe bl M3MEHEHHIT B TBOPYECKON HaIpaBJICH-
HOCTH apXUTEKTyphl. bonblioe BHUMaHHE yJAENE€HO MPOEKTHBIM MIAESIM aBTOPA, B TOM YHCIIE
paHee HEM3BECTHBIM, KOTOPbIE, KaK 3epKajio, OTPaKaloT OCHOBHBIE YCTAHOBKH M MPUOPUTETHI
Pa3HOTO BPEMEHH, JEMOHCTPHPYIOT TBOPUYECKHUIT TaJlaHT MacTepa.

B monorpadguu Bnepseie myOonuKyeTcsi MHOXXECTBO (hoTorpaduii, 3CKU30B, UEPTEKEH, pU-
CYHKOB apXUTEKTOpPa, MPEACTABIIEH MOJIHBIH CIHUCOK €r0 MPOEKTOB U MOCTPOEK.

Peuensus na monorpadpuro Canpoikunoii H. C.
«Cepreii KanaunHckuii U coBeTCKasi apXHTEKTYpa: JUYHOCTh, 3110Xa, CTUJIb)

B aTOoM roay BhILLIA B CBET MOHOTpadusi JOKTOPa apXUTEKTYPbl, 3aBeayoleil kapeapoit
IPagoCTPOUTENHCTBA B MeKIyHapOaHOH akageMuy Ou3Heca U HOBBIX TEXHOJIOTUH aKaJeMUHu
(MYBbuHT) Hatansu CepreeBusl CanpbIKHHOM, KOTOpast ABJIsETCS U3BECTHRIM B Poccun yue-
HBIM-HCCIIEIOBATEIEM OT€UECTBEHHON HCTOPUHU APXUTEKTYPBI COBETCKOT'0 EPHOAA.

Kuura mnocesmeHa >KM3HM W TBOPUYECTBY BBIJAIOIMIETOCS COBETCKOTO apXHUTEKTOpa
C. B. KanaunHckoro — BeIMyCKHUKA JIGHHHIPAJCKOr0 MHCTUTYTa TPaXAaHCKUX HHKEHEPOB
(JIUT'H, 1930 r.), onnoro u3 sipkux yueHnkos A. C. Hukonbckoro, coaBTopa TaKuX U3BECTHBIX
apxXHUTeKTopoB, kak JI. M. Xunekens, C. B. Jlom6poBckuii, A. 10. Exaykum, A. B. ®egopos u
Jp. DTOT HAY4HBIH TPYJ SABJISAETCS HPOJOIKEHUEM CEPUU KHUT 00 apXHTEKTOPaX COBETCKOTO
BPEMEHU Pa3HBIX aBTOPOB, JOMOTHIET U PACKPBIBAET OCOOEHHOCTH TBOPUECKOH AEATEIbHOCTH
30/14ETO HE TOJBKO B YCIOBHSX COI[HATBHO-MOJUTHIECKOTO, HO ¥ PErHOHAIBHOTO KOHTEKCTA.
Tema MoHOTpaduu ABIACTCS aKTYaJIbHOU, CBA3AHHOM ¢ (yHAaMEHTAJIbHBIMU HCCICIOBAaHUSIMHU
HUCTOPUUYECKUX ITATOB U MPOLECCOB PA3BUTHUS POCCUNCKON apXUTEKTYPHI U TPaOCTPOUTENb-
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CTBA, BBISIBIIGHUS U aHAJIM3a HANPaBICHUH apXUTEKTYpPHO-TEOPETUUIECKOH MBICIN M TBOpUE-
CKHX KOHIIETIIHH apXUTEKTOPOB.

JlanHOe Hay4YHOE WCCIIEOBAaHHE B CHCTEMAaTH3MPOBAHHOM BHUJE IIPEACTaBISAET coboit
HUCTOPHUKO-apXUTEKTYPHBIH MaTepuai Mo Pa3BUTHIO COBETCKOW apXUTEKTYpPHI CKBO3b MPU3MY
JKU3HU M TBOPUECTBA BBIAAIONIETOCS YeIoBeKa U mpodeccnonana. Ha hone coObITHil 1 TeHaeH-
MH, KOTOphIe BO3HUKAIHN M Pa3BUBAIINCH B cTpaHe, cMeHEI roponoB (Ilepms, Benuxnit Yerior,
Jlennnrpan, [lerpo3zaBonack, CBepaIOBCK 1 SIpociaBiab) pacKpHIBASTCS U MTOKA3hIBASTCS CHEIIH-
(uKa CTAaHOBJIEHUS W Pa3BUTHS TBOPUYECKOH JITHMYHOCTH, pPabOTa PErHOHAIBHOTO apXUTEKTOpa
B Pa3HbIe MEPHUOIBI COBETCKOTO BPEMEHH. ABTOP KHHTH OIHMPAETCS HAa HCTOpHYECKHE (PaKTHI,
MO TBEPKACHHBIE apXUBHBIMU MaTepHalaMH, yHUKaJIbHBIMI BOCIOMUHAHUSIMU KOJUIET U OYe-
BH/JIIIEB OTACIBHBIX COOBITHH, BBOAUT B 000POT HOBYIO HAyUHYIO HH()OPMAINIO, aHAIN3HPYET
W BEICTPAHUBAET XPOHOJOTHIO MHOTHX HUCTOPHYECKHUX COOBITHI M IIPOIECCOB, YTO MOBHIMIAET
LEHHOCTH ¥ 3HAYNMOCTh JaHHOW KHHTH.

B kHUTE npencTaBICHB CBECHUS HE TOJIBKO O IIPOSKTHBIX UAEAX, apXUTEKTYPHBIX IIPO-
eKTaxX U IOCTPOHKaX, KOHKYPCHBIX paboTax apxmrekropa ais Hmxknero Hosropoma m Hoso-
cubupcka, Jlennnrpanga nu Ceepanoscka, Spocnais u MockBel, ApxaHrenbcka, benopycenn
JIp. B KOHTEKCTE CTUIHCTHUCCKON SBOJIIONNHU, HO U TIPOBEICHBI MHOTHE TTapalJIeNIH, CPAaBHEHUS
C TBOPUECTBOM M3BECTHBIX MAaCTEPOB, €0 yuuTeneil u komrer. MoHorpaus OTKPBIBAET U JI0-
TIOJTHSIET HOBBIE CTPAHUIIBI HCTOPUH PA3BUTHS CylIpeMaTH3Ma U KOHCTPYKTHBU3Ma, HEOKIIACCH-
M3Ma, MOJIEpHHU3Ma U mocTMoepHu3Ma B Poccnn.

TexkcT KHUTH CONMPOBOXKAAETCS OONBITNM KOIHYECTBOM apXUBHBIX M COBPEMEHHBIX (ho-
Torpaduii, JOKyMEHTOB, aBTOPCKHUX ICKHM30B M YEPTEKeil peasn30BaHHBEIX IMPOEKTOB U paHee
HEM3BECTHBIX PEIICHWH, MHOTHE M3 KOTOPBIX BIIEPBBIE BBOJSATCSA B 00OPOT M, KAaK 3epKalo,
OTpa)XXafoT OCHOBHBIE YCTAHOBKHU M IPUOPHTETH PA3HOTO BPEMEHH, IEMOHCTPUPYIOT TBOpUE-
CKMH TanaHT MacTepa. MoHOTpagus TOMOIHEHA TPUIIOKESHUSIMH, B HEl BIIEPBBIE TIPEACTABICH
TIOJTHBIN TIEpeYeHb IIPOEKTOB U MOCTPOCK aPXUTEKTOPa, BKI0YAoOmMKi 160 yKpyITHEeHHBIX HaH-
MEHOBAaHUH B XPOHOJIOTHUYECKOH M reorpa)uIeckoil IocienoBaTeIbHOCTH, PA3HOBPEMEHHBIE
PHUCYHKH aBTOpPa, CIIACOK OCHOBHBIX HCTOYHHKOB CCHIJIOK, CIIICOK MMEH, OXBaTHIBAIONINiT Oostee
250 mmanocteid u ap. [Tomumo nmepedns padbor KanaunHckoro, MoHOTpadust BBOTHT B 000pOT
W paHee HEeM3BECTHBIE pabOTH APYTHX apXUTEKTOPOB, C KOTOPBIMH apXUTEKTOP paboTal B CO-
aBTOPCTBE B pa3HOE BPEMsI U B pa3HEIX TOPOJaxX.

Kuura mpegnazHadeHa i pa3HBIX CIIEUATHCTOB: apXHTEKTOPOB, TPATOCTPOUTEINEH,
pecTaBpaTopoB, IU3aiHEPOB, NCKYCCTBOBEIOB, HCTOPHKOB, KPaeBEIOB M CTYAECHTOB JAHHBIX
HampasyieHuil. OHa HamMCcaHa SICHBIM ¥ JIOCTYIIHBIM SI3BIKOM U MOXeT OBITh HHTEPECHA TaKKe
ITHPOKOMY KpYyTYy UnTaTeneil.

Penensent: npodeccop kadenpsr apxurekrypHoro npoekruposanust HHIACY, moxTop
aApXUTEKTYPEL, Ipodeccop, unen-koppecrnonaenT PAACH O. B. Openbckas
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Kunra nanmcama mo MmaTepmanaM KOJJICKTHBHON
MoHorpaduu «l'opogenkuii paiioH: NimrocTpupoBaHHEII
KaTaJor NaMSATHUKOB UCTOPHH U KYJIBTYPBI», BHIIOTHEH-
HOU coTpyaHukamMu HIDKeropoackoro rocynapcTBeH-
HOTO apXHTEKTYPHO-CTPOUTEIHEHOTO YHHBEPCHTETA IO
pykoBoacTBoMm mpodeccopa A. JI. T'enmbdonn (2011), u
paboT modeTHOro TpakJaHWHA lopoxama, Kkpaesena
JI. A. KnumoBoii. B xHHTe omy6nukoBaHbl hoTOrpadun
n3 cobpanuss MBYK «lopomenkuii HCTOPHKO-XYI0KE-
CTBEHHBIN My3eiHbIl KoMIuteke» (I MXMK).
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UTOI'" V BCEPOCCUMCKOI'O ®ECTUBAJIA
«APXUTEKTYPHOE HACJIEJJTUE>»

M archnasledie.ru

v BCESOCCUACKIN
APX/TERTYPHOI QECTVIBATE

APXUTEKTYPHOE
HACNEAUE

30J10TOU
AUNJIOM

YLLEE |
OB APXHTEKTYPHOM HACTERMM

HATPAXTAETCA

ANEKCAHOP
CEPFEEBUY
LWYMWUITKUH

«Kowuenuma

B nepuog co 2 no 4 urons 2022 rona B
Huxunem Hosropone mpomen V Bceepoccuii-
CKHH (ecTHBaIb K APXUTEKTYPHOE HACIICIAHEY.
«ApXHUTEKTYPHOE HacClIeUe» — E¥KEeTOJHBIH
Bceepoccuiickuii  (hecTuBalb, MOCBSIICHHBIH
aKTyaJIbHBIM Npo0JIeMaM COXpaHEHHsI, peCTaB-
pauuum M ajantanuu OOBEKTOB KYJIBTYPHO-
HUCTOPUUECKOTO JOCTOSHUS Kak BakKHeiIen
COCTaBJISIIOIIEH JKM3HU cTpaHbl. OpraHu3aro-
poM dectuBais BoicTynui Co3 apXHTEKTO-
poB Poccun mpu nogaepxkke Munucrepctaa
KynbeTypsl PO, mpaBuTenabcTBa MOCKBBL, KOMU-

pecraspat
© Poccun XX - wavana XXIan.»

TeTa MO0 aPXUTEKTYpPe U IpaloCTPOUTENILCTBY
MockBbl, mpaBuTelnbcTBa Hukeropoackoun
00J1aCTH W YIPaBJICHUS TOCYAapCTBCHHOU OX-
paHbl O0BCKTOB KYyJBTYpHOro Hacienus Hu-
JKETOPOJICKOM 00JIacTH.

B pamkax V Bceepoccuiickoro dectuains coctosuics CMOTp-KOHKYypC: «Jlydmiee
neyaTHOE M3JaHue 00 apXUTEKTYypHOM Hacieaun». KoHKypc mpoBOAMIICS Cpeau Te-
YATHBIX U3JaHUN (KHUT, aIbOOMOB, JKYPHAJIOB, CEPUIl CTATCil) HAYYHOT'O, HAY YHO-ITO-
MyJSIPHOTO, HAYYHO-IPOCBETUTEIBHOTO, HAYUYHO-TYOIUIIMCTHICCKOT0, MEMYapHOTO
XapakTepa, U3JIaHHbIX Ha PYCCKOM SI3bIKE UJIM COMPOBOXKIAEMBbIX MEPEBOJIOM HA pyC-
ckuii A3bIK. Lenbro KOHKypca SBISIOCS:

— BBISIBUTH, PACIIPOCTPAHUTH HAyUHbIE JOCTHUIXKEHHUS, MONMYISPU3UPOBATH 3HAHUS
00 OTEYCCTBEHHOM M MHUPOBOM OIIBITC PECTaBPAIMH M MOBBICHTH KYJIBTYPHYIO HPO-
CBEIICHHOCTh HACCJICHUS;

— NIPUBJICYh BHUMAaHUE MPOHECCUOHAIIOB U MIUPOKOM OOIIECTBEHHOCTH K JIYUITUM
o0Opa3iam U3IaHUI O pecTaBpaTopax M COXPAHCHWH OOBCKTOB KYJIBTYPHOrO Hacle-
aus;

— CcII0COOCTBOBATh PA3BUTHIO PECTABPAI[MOHHOI'O MacCTEPCTBA, BOCIUTHIBATE O¢-
PEKHOE OTHOLIEHUE K APXUTEKTYPHOMY HACIIEIUIO.

B Homwunanuu «Jlyumiee yuyeOHOe mocodue 00 apXUTCKTYPHOM HACJICIUMY yua-
crBoBaiu Oosee 10 pabot. Monorpadus «KoHuenuus pectaBpanuu apXuTeKTypHOTO
Hacnenus B Poccun XX — nagana XXI BB.», aBTOPOM KOTOpPOH SBISETCS KaHAUIAT
APXUTEKTYPBI, NOICHT Kadenpbl UCTOPUU APXUTEKTYPhI U OCHOB apXUTEKTYPHOTO
NpoeKTUpOoBaHUs HUKEropocKoro rocyapcTBEHHOTO apXUTEKTYPHO-CTPOUTEIBHO-
ro yuuBepcuteta [llymunkun Anexcanap CepreeBud, nojayuusia 30J0TOH JUIIOM B
JIaHHOW HOMHWHAIUH.

/S / 2—anions
£ ¢ Huwewin Hoeropoa
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NEPEYEHb TPEBOBAHUM U YCJIOBUM JJISI IYBJIUKALIMA
HAYYHOM CTATHU B MIEPHOJUYECKOM HAYYHOM U3JAHUU
«[IPUBOJIKCKU HAYUHBIN )KYPHAI»

1. Cnucoxk MaTepnaioB, HEOOXOAUMBIX JUIA MYyOJHKANMH HAYYHOH CTAThHU

1.1. ABTOp (@BTOpPBI) B COOTBETCTBHH C NMPHBEJICHHBIMH HIKE TPEOOBAHHMSMHU JIOJDKEH
0(hOpMHTH MaTepHaIIbl HAYYHOH CTaThU: PYKOIMCh CTaThU M COITPOBOANTEIBHBIE JIOKYMEHTBI
K Hel. JXKypHain siBisieTcs: ABYSI3bIYHBIM, U MaTepHaIbl HAYYHOW CTaThU MOTYT MO/IaBaThCS B
PEAAKIMIO Ha PyCCKOM WJIM Ha aHTJIMHCKOM SI3bIKaX (371eCh MMEETCs! BBUJLY SI3BIK OCHOBHOT'O
TEKCTa CTaThH, T. K. YaCTh MaTEPUAJIOB CTAThH JODKHA O(OPMIISTHCS Ha 000HX SI3bIKaX).

1.2. Pykomnuch cTaThu MpeiCTaBiIsieTCs B JIBYX SK3EMIUISIpax B MEYaTHOM BHJIE
Ha juctax popmata A4 (odopmieHne — cM. 1. 2) U B JIEKTPOHHOM BHJe (odopmie-
HUe — cM. 11. 3). Ileuamnutit u 31eKmpoHHbLIL 6aPUANMBL PYKORUCU CHIAMbU 00IHCHbL
Obimb UOEHMUYHDL.

1.3. ConpoBoUTENBHBIE JOKYMEHTBI K PYKOITMCH CTaThH J0JDKHBI BKIIIOYATh B 05l

1.3.1. ConpoBoauTenbHOE MUCHMO B JIByX 3K3E€MIUISIpax B MEYaTHOM BUJE Ha JIU-
cre hopmara A4 mo yrBep:kaeHHOI ¢opMe, KOTOpasi MpUBe/IeHA HA MHTEpHET-caiTe
xkypHana: http://www.pnj.nngasu.ru J[aHHOE MHCBMO TOITUCHIBACTCS PYKOBOJIUTEICM
opranuzanyu (IPUIMYECKOTO JIMIA), OTKYyJa UCXOAUT PYKOIUCHh cTaThbi. Eciu aBTop
CTaTbU HE SIBJISIETCS] pAOOTHUKOM KaKOH-TMOO0 OpraHu3aliy, He sSBISIETCS acIIMpPaHTOM,
JIOKTOPAHTOM, COMCKaTeJIeM YUeHOH CTEIEeHH, TO COMPOBOIUTEIBHOE MUCHMO MO CHI-
BaETCs UM JIMYHO (B 3TOM CJIydae K CONPOBOUTEIBHOMY IHCHMY JIOJKHBI IPUIIaraThes
JIOKYMEHTBI, OATBepkaatomue cratryc 0espabornoro). [lns padornukos HHI'ACY,
a TaKKe JJIS aclUpaHTOB, JOKTOPAHTOB, COMCKATENel y4eHOH cTeneHH, ouuanbHo
odopmaennsix B HHI'ACY, conpoBoauTenbHOE TUCHMO MPEJICTABISATH HE TpeOyeTcs.

1.3.2. Beinucky U3 IpoToKouia 3aceanust kadeapsl (0T/e1a, HayYHO-TEXHHYECKO-
IO COBETA MJIM MHOT'O MTPaBOMOYHOI'0 OPTraHa) ¢ peKOMEHAalueil cTaThby K MyOinuKanum
B [IpHBOIKCKOM HaydYHOM JKypHAaJe B ABYX SK3EMILISpax B IIEYaTHOM BHUJIE HA JINCTAX
¢dopmara A4. Eciim crarhst npeJCcTaBiIsieTCsl HE OT JIMIA KaKoi-Tu0o opraHu3aluy, a
HEIOCPEJICTBEHHO (U3UYECKHUM JIMI[OM, TO BMECTO BBIIHCKH IPEJICTABISETCS PEKO-
MEH/Ialus K OIlyOJIMKOBAHUIO, TIOANMCAaHHAs HAyYHBIM PaOOTHUKOM, HMEIOIIUM yue-
HYIO CTETIeHb 110 COOTBETCTBYIOIIEH CIIEHaTbHOCTH (OIIpeessieTcs 0 HOMEHKIIaType
CHEeNHMaIBHOCTEH HayuHBIX paOOTHUKOB, yTBEpKJIeHHOH MuHoOpHayku Poccun).

1.3.3. DkcriepTHOE 3aKIIIOYEHHE O BO3MOKHOCTH OITyOJIMKOBAHUSI CTaThbU B OTKPBITON
reyaTtH B JIByX SK3eMIUISIpax B IIEYaTHOM BHJE Ha JucTax Gopmara A4. JlaHHBIH JOKyMEHT
oopmirsieTcst o (opMme, yTBEpIKACHHOW B OpraHW3alllK, OTKYAa UCXOAUT PYKOITHCh CTa-
ThU. @opMa FKCTIepTHOrO 3aKiaroueHus, yreepxaeHHas B HHI'ACY, pa3meriena Ha uarep-
HeT-caiiTe KypHaia: http://www.pnj.nngasu.ru (s paboraukoB HHICACY, a taxke s
ACIUPAHTOB, IOKTOPAHTOB, COMCKATENECH YUEHOH cTerneHn, opHIraIbHO 0pOPMIICHHBIX B
HHI'ACY, nannblit JOKyMeHT oopMIIsIeTCs: B OT/IeJIe HHTEIUICKTYJIbHOH COOCTBEHHOCTH
u TpaHcdepa Texuonoruii (kopmyc I, kab. 213-a, Tem.: (831) 430-19-34).

Ecnu B opranuzanmu, OTKyJa MCXOIUT PYKONHCH CTaTbH, HET YyTBEPXkKICHHOU
(OpMBI DKCHEPTHOT'O 3aKIIOYEHHS, TO B KayecTBe oOpas3la MOXKET HCII0JIb30BaThCs
¢opma HHI'ACY (mpu 3TOM aBTOp JIOJKEH BHECTH COOTBETCTBYIOIINE M3MEHEHHUS B
HauMeHoBaHus gospkHocTel u @.1.0. oTBeTcTBEHHBIX JiNN). Ecnu cTarbs npepcrasiis-
eTCsl He OT JIMIa KaKoi-Tn00 OpraHn3anny, a HemoCPeICTBEHHO (PU3MUECKUM JIMIIOM,
TO DKCHEPTHOE 3aKJIIOUEHUE O BO3MOXKHOCTH ONMYOJIMKOBAaHUS CTAaThbH B OTKPHITOH Te-
YaTH NPEeJCTaBIsITh HE TpeOyercsl.

1.3.4. JlokymeHT (xomwus OjaHKa IOJIMHUCKH), MOJATBEpXAaOIMi odopmMieHne
noanucky Ha [IpruBODKCKMN Hay4HBIH JKypHaI Ha 2 (1Ba) HOMepa uin Gosee (MHIEKC
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80382 B katanore «Ypan-Ilpeccy). Ilonmucka MoxkeT OBITE oopMiIcHA (PHINICCKUM
WM IOpUARYEecKUM JUIoM. TpeboBaHue 110 0(hOpMIICHNIO OJIUCKHU He pacnpocmpa-
HAemca HA CIEIyIOIUe KaTeropuu JUI: 1) Ha acnupaHTOB (CTaTyC aclupaHTa IOA-
TBEPKIACTCs CIIPAaBKOM M3 OpraHU3alMy, B KOTOPOH MPOXOAUT OO0yUCHNE B acTMpaH-
Type); 2) Ha mtaTHEIX coTpyaHnkoB HHI'ACY; 3) Ha 4ieHOB peaKIIMOHHOM KOJUICT I
[IpuBOIKCKOTO HAYyYHOTO XKypHana. [Ipumeuanue: eCIu COABTOPOM CTaThH SIBISETCA
JIMIIO0, HE OTHOCAIIEEeCs HU K OJHOM M3 BhIIICYKa3aHHBIX KaTEropuid, To TpeboBaHME 1O
0 OpPMIICHHIO MTOAITUCKU Ha KYpPHAJ COXPAHSIETCS.

1.4. Ecnin aBTOpamMu CTaThy SIBISIOTCS paOOTHUKHU pa3IMYHBIX OpraHU3alui (I0pH-
JUYECKUX JIUIT), TO COIPOBOIUTEIbHBIE JOKYMEHTHI O(OPMIISIOTCSI OT OAHOM U3 opra-
HU3aui (110 yCMOTPEHMIO aBTOPOB), a OT OCTAJbHBIX HEOOXOJUMO IIPE/ICTaBUTH BbI-
MTMCKH 13 TIPOTOKOJIOB 3acelaHuii Kadenp (0TAeI0B, HAyYHO-TEXHHYECKHX COBETOB WIIH
HHBIX IPAaBOMOYHBIX OPraHOB) C PEKOMEHJAMEH CTaThbH K OIyOJMKOBAHHUIO C YYETOM
c(OPMHPOBAHHOT'O aBTOPCKOTO KOJIJIEKTHBA. JlaHHbBIE BBIMUCKU JOJDKHBI OBITH TIOAIIH-
CaHbl PyKOBOJUTEIIEM OpraHU3alny, KOTOpas 3aBePSeTCs IeUaThi0 OPTaHU3ALIH.

2. [IpaBuia opopmiieHUs PyKONUCH HAYYHOH CTaTbHU B IEYaTHOM BH/ie

2.1. Pykonmce crateu (mpu 0()OPMIICHHH OCHOBHOTO TEKCTa CTaTbU HA PYyCCKOM
A3bIKe) JI0JDKHA BKIIIOYATh B CE0sI CIEIyIOINE COCTAaBHBIC 3JIEMEHTBI:

- uagexc Y JIK (yHuBepcanbHas AecATHIHAs KJIACCU(PUKAINA);

- (haMuIMK, MHULIHAIIBI ABTOPOB HA PYCCKOM A3bIKE,;

- y4eHBIE CTEIIEHU M yYeHBIC 3BaHUSI aBTOPOB HA PYCCKOM A3blKe (3BaHUS B HE-
rocy/1apCTBEHHBIX aKa/JeMUsIX HAyK HE yKa3bIBaTh);

- IOJUKHOCTH aBTOPOB (110 OCHOBHOMY MECTY PadOThI, a TAK)KE 0 COBMECTUTEIIb-
CTBY (€clli UIMEETCs1)) Ha pyccKom A3biKe (€CIIM aBTOP SBISIETCS aCIIMPAHTOM, IOKTOP-
AQHTOM WJIM COMCKAaTeJIeM yYeHOH CTENeHH, TO HeoOXOIMMO yKa3aTh Ha3BaHHUE Kade-
ZIpBI, Ha KOTOPOH OH 0(pOPMIICH);

- Ha3BaHME CTATbU HA PYCCKOM A3bIKE,

- TIOJIHO€ HAMMEHOBAHUE OPTraHU3aNH (FOPUINIECKOr0 JIMIA), SIBISIONIETOCS Me-
CTOM paboTHI aBTOpa (OCHOBHOE MECTO pabOTHl U COBMECTUTEILCTBO (€CIM NMEETCs))
Ha pyccKom A3biKe,;

- KOHTaKTHas MHQpOpManus i Mepernucku (OCHOBHOE MECTO paboOThl U COBMeE-
CTUTEILCTBO (€CII MMEETCS)) Ha pyccKOM A3blKe: TIOYTOBBIM agpec opraHuzanuu (c
yKa3aHHEM HHJIEKca); HoMep TenedoHa, HoMep ¢akca (C ykazaHHEM Koza Topoja),
aipec IEKTPOHHOM ITOYTEI;

- KJIIOUEBBIE CIIOBA HaA PyccKom a3biKe (3 — 5 ciIoB U (WIIN) CIIOBOCOYETAHHMN);

- aHHOTAIUs CTAaThU Ha pycckom a3vike (o0muii 00beM He Oonee 0,3 cTp.);

- OCHOBHOM TEKCT CTATbU Ha PYCCKOM A3bIKE;

- OubnmorpadUIeCcKuil CIIUCOK Ha PyccKOM A3blKe (HE MEHEE TPEX UCTOYHHKOB);

- (amMumm, UMeHa, oT4ecTBa (IIOJHOCTHIO) ABTOPOB HA AHZAUIICKOM A3bIKE,

- y4eHBIE CTEIICHU M yYeHBIC 3BAHUSI aBTOPOB HA AHZAUICKOM A3blKe (3BaHUS B
HEroCyJapCTBEHHBIX aKaJeMHIX HayK HE YKa3bIBaTh);

- IOJUKHOCTH aBTOPOB (110 OCHOBHOMY MECTY PadOThI, a TAK)KE M0 COBMECTUTEIb-
CTBY (€CIM HMEETCs)) Ha AH2AUICKOM A3blKe (€CIIHN aBTOp SIBISETCS aclUPaHTOM,
JIOKTOPAHTOM WJIN COMCKATEJIEeM YUYEHOW CTEIeHH, TO He0OXOANMO yKa3aTh Ha3BaHHE
Kadeaprl, Ha KOTOPOi OH 0(hOpMIICH);

- Ha3BaHWE CTATbU HA AH2AUIICKOM A3bIKE;

- TIOJIHO€ HAMMEHOBAHUE OPTraHU3aNH (FOPUINIECKOr0 JIMIA), SIBISIONIETOCS Me-
CTOM paboTHI aBTOpa (OCHOBHOE MECTO pabOTHl U COBMECTUTENILCTBO (E€CIH UMEETCs))
Ha aneuliCKOM A3bIKE;
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- KOHTaKTHasi MHPOpManus Ui MEepernnuckn (OCHOBHOE MECTO pabOThl U COBMeE-
CTHUTEILCTBO (€CIIN UMEETCS)) HA AH2IUIICKOM A3bIKe: TIOYTOBBIH agpec OpraHu3anuu
(c yxazanmeMm MHAEKca); HOMep TenedoHa, HoMep ¢akca (¢ yKazaHHEeM KoJa Topoia),
aZipec 3JIEKTPOHHOHN IOYTHI;

- KJIIOUEBBIE CIIOBA HaA AHZAUICKOM A3bIKe (3 — 5 cIIOB U (WJIN) CIIOBOCOYCTAHHN);

- QaHHOTAIUS CTAThU HA AH2IUICKOM A3bIKe (00mmii 00beM He Oomnee 0,3 cTp.);

- bubnmorpaduaecKuil CIIUCOK HA AH2AUIICKOM A3bIKe (HEe MEHEE TPEX HCTOYHHUKOB);

- 3HaK OXpaHbl aBTOPCKOTO MpaBa, COCTOSIIINI U3 CIEIYIONINX 3JIEMEHTOB: JIATHH-
ckas 0ykBa «C» B OKPYXHOCTH, (haMIIINHU, NHUIMAIBI aBTOPOB Ha PYCCKOM SI3BIKE, T'0JT
HAIpPaBJICHHS CTaTbH B PEIAKIUIO.

Pacnonoscenue u ogpopmnenue gvluenepeuuciennvix yacmeii pykonucu cma-
mbU 00JIICHO COOMBEMCME06AMY 00PA3UY OPOpMIEeHUA HAYUHOU CHMambU, KOMO-
Pulil pazmewien Ha uHmMepHem-canme sycypnana: http://www.pnj.nngasu.ru.

2.2. Pykonuch crarbu (Ipu 0(OPMIIGHUN OCHOBHOTO TEKCTa CTATbH HA AH2AUIL-
CKOM A3bIKe) TOJDKHA BKIIIOYATH B CE0S T€ )K€ COCTABHBIE JJIEMEHTHI, KOTOPHIE yKa3aHbl
B 1L 2.1. [Ipr 5TOM pyCCKOSI3bIYHOE HAITMCAHHUE 3aMEHSIETCSI Ha aHTJIOSI3BIYHOE, a AHTJIO-
SI3BIYHOE — HAa PYCCKOSI3BIYHOE.

2.3. T1pu opopMITEeHHH PYKOIICH CTAaThU HEOOXOMO COOITFOIATH CIICYFOIINE TPEOOBAHIS:

2.3.1. TekcT pyKOIHCH CTaThi HAOHMpAeTCs Ha KOMIIBIOTEpPE B TEKCTOBOM PENaKTOpe
«Microsoft Word» u pacrieuatsiBacTcsl Ha TprHTEpe Ha JmcTax Oymarn (opmara A4 ¢ omHOM
croponsl. [LtotHOCTE OyMaru 80 1/M2. PazMepbl Mojieii CTpaHuIL: BepXHee 25 MM, HIDKHeE 25 MM,
neBoe 25 MM, ipaBoe 25 MM. CTpaHHIIBI I0JDKHBI ObITh IIPOHYMEPOBaHbI B HIDKHEH ITPaBOH 4acTH.

2.3.2. Tekcr pykomumcu crarbu Habupaercs mpudrom Times New Roman Cyr.
Mpudr Ne 14 ¢ mexxcrpounsiM uHTepBaioM 1,0 (oxuHApHBIN) HcHoNB3yeTcs 111 Habopa
cneayromux yacreil pyxonucu: uaaexc Y 1K, ®©.1.0. aBTopoB, ydeHbIE CTENEHH U yYEHbIE
3BaHMS ABTOPOB, JIOJDKHOCTH aBTOPOB, HazBaHue crathd. Lpudt Ne 14 ¢ MexcTpouHbIM
uHTepBaJIOM 1,5 (TTOIyTOPHBIN) NCTIONB3yeTCs I Habopa CIEeAYIONINX YacTeH PyKOIIHCH:
OCHOBHOW TEKCT CTaThH, 3HaK OXpaHbl aBTopckoro npasa. Lpudr Ne 12 ¢ MexxcTpouHbM
unrepBaioM 1,0 (oamHApHBIIN) HCTIOIB3yeTcs It Habopa CleyIomnX JyacTel PyKOIHCH:
HaMMEHOBaHUE OpraHu3aliK (MecTa paboThl aBTOPOB), KOHTaKTHAsl MHpopManus (agpec
OpraHU3aLyHX | JIp.), aHHOTALUs! CTAThH, KIIIOUEBBIE CJIOBA, OMOIMOTrpadMIeCKHii CIIMCOK.

2.3.3. ByKBBI pycCKOTO M TPEUECKOTO aI(aBUTOB (B TOM YHCIIE HHAEKCHI), @ TAKXKE
Bce uMpPHI (B TOM YUCIIe HHACKCHI) HEOOX0AUMO HAOUPaATh MPSIMBIM MPUPTOM, a OYK-
BEI JIATHHCKOTO andaBuTa — KypcuBoM. AOOpeBuaTyphl, crangaptTaeie QyHKIn (Re,
sin, cOs M T. II.) U CUMBOJIBI XUMHYECKHX 3JIEMEHTOB HAOMPAIOTCS MPSMBIM HIPUPTOM.

2.3.4. Tekcr cTaTbl MOXET BKJIIOYATh (POPMYIIbI, KOTOpBIE JIOKHBI HAOMPATHCS
monvKo ¢ ucnonv3oeanuem peoakmopa gopmyn «Microsoft Wordy. Ilpu sTom HEoO-
XOJIMMO UCIIONIb30BaTh peaaktop hopmyn «MathType 6» i «Microsoft Equation 3.0».
ITpn ucnons3oBanMu TekcToBOro penakropa «Microsoft Word, Office-2010» ve momy-
CKaeTCsl MCIOJIb30BaHNE pelakTopa GOpMyJI, OTKPBIBAIOIIETOCs 110 KoMaHe «BcraBka —
dopmyra» (KHOIIKA «T» Ha MaHEIN ObICTPOro NocTyna). B manHoOl Bepcun HEOOX0ANMO
B MeHI0 «BcTaBka» HaxaTh KHONKY «OOBEKT» M B BBINAJAIONIEM MEHIO BBIOpATH THII
BcTaBisieMoro oobekra — «Microsoft Equation 3.0». [llpudT hopMyn momkeH cOOTBET-
CTBOBaTh TPEOOBAHMSAM, NMPEIBIBISIEMbIM K OCHOBHOMY TEKCTy CTaThd (CM. BbIe). B
CTaThe JIOJDKEH OBITh HEOOXOMUMBIH MUHUMYM (DOPMYJI, BCE BTOPOCTEIICHHBIE U TIPOME-
JKYTOYHBIE MaTeMaTHYECKUe MTPeoOpa30oBaHus P HEOOXOANMOCTH MOT'YT BEIHOCUTECS B
MIPUJIOKEHNE K CTaThe (B KaYeCTBE MOSCHSIONIEH HH(POPMAIUN JUTS PELICH3EHTA).

2.3.5. TekcT cTaTby MOXKET BKIIIOYATh TAOJINIIB, @ TAKXKE TpapuuecKnue MaTepHalIbl
(pucynku, rpaduku, pororpadun u ap.). JJaHHBIE MaTEepHATBl JOHKHBI HMETH CKBO3-
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HYyI0 HyMepaluio 1 Ha3zBaHus. Ha Bce Tabmumpl U rpaduiyeckue MaTeprallbl JODKHBI
OBITH CETaHbl CCHUIKM B TEKCTE CTaThH. [IpH 3TOM PacIioNoKeHHE TaHHBIX 00BEKTOB
JIOJDKHO OBITH ITociie CChIIOK Ha HUX. LIpudT Tabmui 10mKeH cooTBETCTBOBAThH TpeDo-
BaHUSM, NIPEABABISIEMBIM K TEKCTy cTaThi (cM. Bhile). [lpudT Hagnucelt BHyTpH pH-
CYHKOB, rpadukoB, poTorpaduii u np. rpadpudecknx MarepuanioB Times New Roman
Cyr, pazmep Ne 12, mexctpounstii uarepsain 1,0 (oguHapHsbiit). B ciaydae ncnonab3oBa-
HUA B CTaThe IIBETHBIX Tpa)HUECKUX MATEPHATIOB (PUCYHKH, TpaduKu, hoTorpaduu u
Jp.) MX HEOOXOANMO CKOMIIOHOBATh HA YETHOM KOJIMYECTBE CTPAHUI] — JIM0O0 HA JBYX,
1100 Ha YeTHIPEX OTAEIbHBIX CTpaHMIAX (HO He Ooiee yeThipex crpanun). K qanHbIM
PUCYHKaM JJOJDKHBI OBITH CJIeJIaHBI MTOJTUCH, @ B TEKCTE CTAThH HA HUX JIOJDKHBI OBITH
cchuIkH. Mcmonp3oBaHne NBETHBIX IpadUYecKHX MaTEpHajoB JOJDKHO OBITH OIpaB-
JaHHBIM (B TEX CIIy4asx, KOT/Ia UX HEJb3sl 3aMEHUTH YePHO-OEIIbIM aHaJIOTOM).

2.3.6. bubnmorpadudeckuii CIICOK T0JDKEH OBITh 0(pOPMIICH B COOTBETCTBHU C TPEOO-
Bauusimu [OCT P 7.0.5-2008 (c yueToM BCTYIIIEHHS B CHITY TTOCIIEAYIOMINX BEPCHH JaHHO-
o IoKyMeHTa). Hymepanust murepaTypHbIX HCTOYHUKOB B CITUCKE JASTCsl B ITOPSIIKE M1OCIIe-
JIOBaTeNIbHOCTH CChUTOK. Ha Bee muTepaTypHble HCTOYHUKH JIOJDKHBI OBITH CCHUIKH B TEKCTE
CTaThH (B KBaJPATHBIX CKOOKax). B OuOimorpadmaeckuii CrIMCOK BKIFOYAIOTCS TOJIBKO T
paboThI (JOKYMEHTHI), KOTOPBIE OITyOJMKOBAHBI B ITeYaTH HA MOMEHT HPEJICTaBICHUS PYy-
KOIIMCH CTaThH B pefakuuio. KosmuecTBo IuTepaTypHBIX HCTOYHHKOB B CIIHCKE JJOJDKHO
ObITh HEe MeHee 3-X. B kauecTBe HUTHPYEMBIX JINTEPATyPHBIX HCTOYHUKOB JOJDKHBI HCIIOJb-
30BaThCsl HAYYHBIE CTATHH, OIyOJIMKOBaHHBIE 32 MOCIIETHNE 5 JIET B POCCUMCKUX U 3apy-
OeXXKHBIX PELEH3UPYEMBIX HAYYHBIX IIEPHOIMUECKUX M31aHusIX. He normyckaercs ceblaThest
Ha Y4eOHHMKH 1 y4eOHbIe TOCOOUSI, HayYHO-IIOMYJISIPHYIO JINTEPaTypy, €CIIM OHH HE SIBIIS-
I0TCSI 0OBEKTOM HCCIIeIOBaHUs. B aHTIIOSA36IMHOM BapHaHTe OHOIHOrpaUIecKoro CrmcKa
PYCCKOSI3bIYHBIE JINTEPATypPHbIE HCTOYHHUKH JIOJDKHBI OBITH TIPEICTaBIICHBI B TPAHCIUTEPA-
1Y, Ha JatuHune. KpoMe Toro Ha3BaHus craTel M HAa3BaHUS )KypPHAJIOB IIEPEBOJISATCS HA
AQHIIMHACKHH SI3BIK (IIEPEeBOJ YKa3bIBAeTCsl B KBAJPATHBIX CKOOKax). bubmmorpadpuyeckue
OITMCAHMS! AHTJIOA3BIYHBIX M3JaHUN IPUBOJATCS B OPUIMHAIBHOM Buje. i m3ganuii Ha
JPYTHX SI3bIKaX Ha3BaHMS CTATeH M HA3BaHUsI )KypPHAJIOB JIOJDKHBI OBITH IEPEBEICHBI HA aH-
TIIMHACKHH S3BIK (TIepEeBOJT YKA3bIBACTCS B KBAAPATHBIX CKOOKAX).

2.3.7. O6beM pyKONHUCH CTAaThH (BKJIIOYAsl YepHO-OeIble U IIBETHBIE IpauiuecKue
MaTepuanbl), 0(OPMIICHHOH C YIETOM BhIILICNIEPEUNCICHHBIX TPEOOBAHU, He 00/1cen
npesviwiamy: a) 11 (OQMHHAIIATH) CTPAHUIL IIPH HAIWYHH B TEKCTE HE MEHee 3-X Tpa-
(huyeckux martepuaioB (PUCYHKOB, rpadukoB, Gororpadwuii); 6) 8§ (BoceMb) CTpaHHUIL
BO BCEX OCTAJbHBIX CIIydasx.

2.4. Pyxonuch cTaThu JOJDKHA OBITH TIIATENIHHO OTPEJaKTUPOBaHA U ITOAMUCAHA
BCEMHU aBTOpaMH (JINYHO) ¢ OOpaTHOM CTOPOHBI MOCIEAHEH CTPAHMIBI C yKazaHHEM
JIaThI IPEJICTABICHNS PYKOIMCH B PEIAKIUIO (YHCII0.MECSIL.TOX).

3. [IpaBuia opopMiieHUs PyKONMCH HAYYHOH CTATbU B 3JIEKTPOHHOM BH/ie

3.1. B anekTpoHHOM BHAEC HEOOXOTUMO MPEICTABHUTH (ailil, MOATOTOBIICHHEIH
B penakrope «Microsoft Word» (tum daitira «doc» mimm «docx» wimm «rtfy). JlaHHBIH
(ailyr 1oJDKeH BKIIIOYATh PYKOIHCH CTaThU (IIOJTOTOBJICHHON B COOTBETCTBHU C II. 2)
CO BCTaBJICHHBIMHU B TEKCT Ipa)MuecKMMU MaTepHaiamMu (eciau OHM uMerorcs). B Ha-
3BaHMH (haiia J0JKHA IPUCYTCTBOBATE (hammuins aBTopa craThi. Pailsl nomkeH ObITh
3amucad Ha koMmakT-auck (CD-R wmm CD-RW).

3.2. Kax sl OTAENBHBINA rpadndecKuii MaTepual (pUCYHOK, Tpaduk, potorpadus
1 JIp.) AOJDKEH OBITh 3aIKMCaH B BUJIE OTACIBHOTO (ailyia, mpyu 3TOM Ha3BaHUsA (aiiioB
JIOJDKHBI COOTBETCTBOBATH HYMEpAIMH JaHHBIX MaTepuanoB (Hanpumep: «Puc.1»). Bee
rpaduyecKkre MaTepuanbl JOJKHBI OBITH JOCTYIIHBI Ul PEAaKTHPOBAHUS, IS 3TOTO
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OHHM JIOJDKHBI OBITH NPE/ICTABICHEI 8 UCX00HOM (popmame (HaTIpUMeEp, JJIsl PUCYHKOB,
cO31aHHBIX B rpaduueckom penakrope «CorelDraw», HeoOXoaMMO TpeacTaBICHHE
¢aiino B popmate «cdr»). [IpencraBieHue rpaikoB, pUCYHKOB U T. II. Tpa(HuecKux
MaTepualioB B BUJIE OTCKAHUPOBAHHBIX N300pakeHUH He donyckaemca. Daiinbl GpoTo-
rpa¢uii 10JDKHBI UMETh pacliupeHue «jpg». KauecTBo Becex rpaduueckux MaTepruaioB
TIOJDKHO OBITH BBICOKHM (He HInke 300 dpi).

4. IlopsiioK npeacTAB/IeHUs B PeJaKIMI0 MATEePUAJIOB HAYYHOH CTATHU

[ToxroToBiieHHBIE C YYETOM BCEX BBIIICTIEPEUUCICHHBIX TPEOOBAHUI MaTEpHAIIbI
HAy4YHOH CTaTbM (PyKONHCH CTaThbH M COIPOBOAMTEIbHBIC JTOKYMEHTHI K HEH) OJIK-
HBI OBITH 3ameyaTaHbl B KOHBEPT (Gopmara A4, Ha KOTOPOM yKa3bIBaeTCs ajapec pe-
nakuun: Poccus, 603950, e. Huowcnuit Hoseopoo, ya. Hnvunckas, 0. 65. @I'FOY BO
«Huoicecopoockuii 20cy0apcmeeHnblil apXumeKmypHo-CcmpoumenbHolil YHUGepCUnmem».
3am. enasnozo peoaxkmopa Ilpusondicckozo nayunozo scypnaira Monuuy J]. B.

KouBepr ¢ MareprnazamMu MOXeET OBITh OTIPABJICH MO MOYTE, C MCIIOJIb30BAHHEM
KypPbEpCKOW JTOCTaBKH WJIM JIOCTABJICH JINYHO aBTOPOM (JIOBEPEHHBIM JIMIIOM aBTOPA).
B ciydae oTnpaBKu ¢ MCIIOJIB30BaHHEM KYPhEPCKOH TOCTABKH, a TAKXKE B CIIydae JINY-
HOM NOCTaBKH, KOHBEPT HeoOXoammo caaBaTh B KaHuexsipuro HHI'ACY (r. Hwxawmii
Hosropon, yn. Unsunckast, 1. 65, HHI'ACY, kopnyc I, 1-ii sTax, xab. 127).

5. Ilopsigok paccMOTpeHHs peJaKiueii MaTepHaa0B HAYYHOH CTATHH U ee pe-
HeH3UPOBAHMSA

5.1. Ilocne nostyyeHus: MaTepualioB HAy4YHOM CTaTbU OTBETCTBEHHBIA CEKpeTapb
JKypHaJIa IPOBOJUT OICHKY MX JIOCTATOYHOCTH U MPABWIBHOCTH odopmiieHus. B ciry-
Yae OTKJIOHEHHH OT yCTaHOBJIEHHBIX TPEOOBaHUIl, aBTOPY I10 3JIEKTPOHHOHN MOYTE Ha-
IIPABIISICTCSI MMCHMO C YBeZAOMIICHHEM: «Marepuaibl HayqHOH cTaThi HE COOTBETCTBY-
10T TPEOOBAHUSIM, YCTAHOBICHHBIM pPEIaKIUeH KypHaIay.

5.2. Marepuaisl crareif, 0pOpMIICHHBIE B COOTBETCTBUH C YCTAHOBJICHHBIMH Tpe-
OOBaHUSAMM, OTBETCTBEHHBIH CEKPETaph PETUCTPUPYET U HANPABISIET JUIsl paccMOTpe-
HUS YICHY PENAKIMOHHON KOJIJIETHH JKypHasa, KOTOPBIH MMEET COOTBETCTBYIOLIYIO
CHENHMAIBLHOCT (110 HOMEHKJIaType CIIeNNAIbHOCTEH HAyYHBIX paOOTHHUKOB, YTBEpPXK-
neHHoi MunoOpHayku Poccun). UieH peJakIMOHHOW KOJUICTHH OpPTaHW3yeT pPeIeH-
3UpoBaHNe (IKCIEPTHYIO OLEHKY) PYKOIHCH HAyYHOH CTaTbW B COOTBETCTBHHU C IIO-
PSAKOM, YCTAHOBIICHHBIM pefakuueii skypHaia. C cOCTaBOM pelakIMOHHOM KOJUIETHH,
B T. 4. C HAYYHBIMHU CIICIHAIBHOCTSAMHU €€ WICHOB, a Takke ¢ «llopsiikoM pereHsupo-
BaHUS HAyYHBIX CTATEi» MOXKHO 03HAKOMHTbHCS Ha HHTepHeT-caiiTe [IpuBoIDKCKOTO Ha-
y9HOTO *XypHana: http://www.pnj.nngasu.ru.

5.3. Ecim Ha cTaThlo MOJNydYeHA MOJOKUTEIbHAS PEIEH3Us, TO OHA BKIIOYAcTCs B
IUIaH Ty OJIMKAIK COOTBETCTBYIOIETO TEMATHYECKOTO pas/iesia )KypHaila. ABTOPY CTaTbu
TI0 TI0YTE, & TAK)KE MO IEKTPOHHOMN ITOUTE HAIIPABIISCTCS KOHS perieH3nH (0e3 ykazaHus
JIMYHOCTH PELICH3EeHTa) M yBeioMIIeHne «BrirtoueHo B tuian myonukanum». Cpoku u ode-
PEIHOCTH OMyOJMKOBAaHMS YCTAHABIMBAIOTCS PEJAKINEH C yUeTOM KOJIMYEeCcTBa cTarei,
HaXO/IIIUXCS B IUIAHE ITyOJIMKAMU COOTBETCTBYIOIETO TEMAaTHYECKOTO pasJielia Kyp-
Hana. Kak npaBuiio, gata npuemMa crarteil Uil U3JaHnsl O4epeTHOro HoMepa yCTaHaBIIH-
BaeTcs He Io3/1Hee, YeM 3a 4 (4eThIpe) Mecsiia 10 Mecsina Beixoaa (Harpumep, it Ne 1
(MapT) ATOT CpOK oJKeH ObITh He mmo3aHee 01 HostOpst). [Tpu 3TOM aTa ycTaHaBIUBAaCTCS
TI0 J1aTe MOIYYCHHS PeIaKIHel MTOJ0KHUTEILHOM PELICH3UN Ha CTaThIO.

5.4. Ecnu Ha CTaThIO IMOJTyYeHa PEIeH3Hs C 3aMEYaHUsIMU, HO PEIICH3CHT YKa3bIBa-
€T Ha BO3MOKHOCTb ITyOJIMKAIlMK CTaThH MOCIE J0Pa0OTKH, TO aBTOPY CTAThH IO I10YTE
HanpasisieTcs KoM pelieH3un (0e3 yKazaHus IMYHOCTH PELeH3EeHTa) U YBEJOMIICHHE
«Ha nopabotky». [Topsinok odopmiaeHus, NpencTaBICHNs U PacCCMOTPEHUs! Jopado-

Ipusonscckutl nayunsiii scypran, 2022, Ne 3 181



é Hngopmayuonnwlii pazoen

TAaHHBIX PYKOITUCEH cTaTeil TakoH ke, KaK JUIsl BHOBD ITOCTYIAIONIMX MAaTEPUAIOB CTa-
teit. K mopaboTanHoil pyKoInucH cTaThil HEOOXOJMMO HPUIIOKHUTE JOKYMEHT «OTBETHI
Ha 3aMeYaHus peleH3eHTa», 0POPMIICHHBI B I€YaTHOM BHJE Ha JIHcTax popmaTa A4,
B ABYX 3Kk3eMIuripax. OTBETHl JAIOTCSl HAa KaXXJ0€ 3aMedaHue (10 IyHKTaM), BHHU3Y
CTaBSITCSI JINYHBIE TOJIHICH BCEX aBTOPOB C YKa3aHHEM JIaThl IIPEJICTaBJICHUS 10pabo-
TAHHON PYKOIIMCH B pefakiuio (ducio.mecsm.ron). [loanucu aBTOpoB HOIKHBI OBITH
3aBepeHbl KaHLESIPUEH WIN OTIEIOM KaJpOB OPraHM3alWH, OTKYyZa MCXOJIUT PYKO-
nuck ctatbu. ConpoBOAUTENbHBIE TOKYMEHTHI K pyKonucH ctatbu (1o 1. 1.3.) mepeo-
(hOopMIIIOTCS TOJIBKO B TOM CITydae, €I pH J0pabOTKe U3MEHIETCS Ha3BaHUE CTAThU
1 (MJIM) U3MEHSIETCS] aBTOPCKHUH KOJUIEKTHUB.

5.5. Ecin Ha cTaThlo ONTy4eHa OTpHULATEeNIbHAs PeleH3us (PeeH3 s ¢ 3aMeYaHt-
sIMH, 0€3 yKa3aHHs Ha BO3MOKHOCTh IyOJIMKAIMHU CTaThU MOCie T0paboTKH), TO aBTO-
Py CTaThu IO MOYTE HANPABJSIETCS KOMUsS pereH3uu (0e3 yKa3zaHHs JUYHOCTH PeLeH-
3eHTa) U yBepomieHue «He pekomenayercs K myOiIuKamumy.

6. O0mue TpedoBaHMS U YCJOBUS NMyOJUKALMU

6.1. Pemakmueii He MPUHUMAIOTCS K PACCMOTPECHHIO: 1) HaydHBIE CTAThHU, HE CO-
OTBETCTBYIOIME TEMAaTHUYECKUM HAIpABJICHUSAM JKypHaja, 110 KOTOPHIM OCYIIECTBIIS-
eTCsl peleH3UpOBaHNe (PKCIEpTHAs OleHKa). JlaHHBbIe HAIpaBIIEHUS! COOTBETCTBYIOT
Hay4YHBIM HAlpaBJICHUSM WICHOB PEIAKIMOHHON KOJUIETHH KypHasa (II0 HOMEHKJa-
Type cleHuaJbHOCTEeH HaYYHbIX paOOTHUKOB, yTBepkK1eHHOH MuHoOpHayku Poccun);
2) Hay4HBIE CTAThH, ITyOJIMKOBABIINECS paHee; 3) MaTepualbl, HE COOTBETCTBYIOLIHE
YCTaHOBJIGHHBIM peJaKkiueil TpeOoBaHusIM; 4) peKIaMHbIe MaTEPHAIIBL.

6.2. Pegaxiust iMeeT npaBo MPOU3BOAMTH COKPAIIEHUS U PEAaKIMOHHbIC H3MEHE-
HUS pyKoIucel crareld. Penakius nMeeT mpaBo 4aCTHYHO WIIH MTOJTHOCTBIO TPEI0CTaB-
JSATh MaTepHallbl HAYYHBIX CTATeH B poccuiicKue 1 3apy0OexHble Oprann3anuu, ooecre-
YUBAIOIINE HHACKCH HAYYHOTO IIUTHPOBAHUS, A TAK)KE Pa3MeIaTh JaHHbIE MaTepHaIIbI
Ha MHTEpHET-caiiTe KypHaia.

6.3. ABTOpCKUI KOJUJIEKTUB, HAMPABJISIOLMNA HAYYHYIO CTaThIO B PEIAKLUIO XKYP-
Hajia, HECET OTBETCTBEHHOCTH 3a HENPABOMEPHOE HCIOJIb30BaHHE OOBEKTOB MHTEI-
JEKTyaJIbHOH COOCTBEHHOCTH, 0OBEKTOB aBTOPCKOTO IPaBa WIH «HOY-Xay» B ITOJIHOM
o0BbeMe, B COOTBETCTBHH C ICHCTBYIOLINM 3aKOHO/1ATEIECTBOM.

6.4. ABTOpCKHME IpaBa Ha Ka)/Iblii HOMEp >KypHaia (B LEJIOM) IpUHAIeKAT yd-
peaMTeNnio KypHaia — QenepaJbHOMY TOCYJIapCTBEHHOMY OIO/KETHOMY 00pasoBa-
TEJIBHOMY YUPEXKJIECHHUIO BBICIIET0 00pa3oBaHMs «HnkeropoJacknii rocy1apcTBeHHBIN
apXuUTeKTypHO-cTpouTenbHbli yHEBepcuTeT» (HHIACY). IlepeneuaTka MaTepuaioB
«IIpUBOHKCKOT0 HAYYHOTO XKypHaay» 0e3 pa3peleHus pelakliuy 3alpelieHa, CChIKN
Ha )KypHaJ IIPU HUTHPOBAHUN 0053aTEIbHBI.

6.5. Marepuaibl HaydHBIX CTaTel, HAIpaBJsieMble B PEAAKIIMIO )KypHAIA, aBTOPaM
He Bo3BpamatoTcs. BosHarpaxaenue (ronopap) 3a olyOJMKOBaHHbIE HAyYHBIE CTAThH
HE BBIIIJIAYUBACTCS.

6.6. Omnnarta 3a pacCMOTpPEHUE HAyYHOW CTaTbU peAaklUMeill B3UMaeTcs IMyTeM
odopMIIeHHS aBTOPOM HMOJIHMCKH Ha KypHan (ycinoBust — cM. 1. 1.3.4 Beime). [1nara ¢
aCIMPAHTOB 32 MyOIMKANNIO HAYYHBIX CTATeH HE B3UMACTCH.
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IMPUHUMAETCA NOAIINCKA

HA INTEPUOJNYECKOE HAYYHOE U3IAHUE

«[IPUBOJIKCKU HAYUHBIN KYPHAJI»
OcnoBan B 2006 roay

Ilepnoau4HOCTDb — eKEeKBAPTAJIBLHO
)KypHan paccuuTaH Ha HpO(beCCOpCKO-HpeHO,I[aBaTeHBCKI/Iﬁ COCTaB, aCIMPAHTOB, a4 TAK¥XKE CTYy-
JCHTOB CTapuinx KypCOB BY30B, pa6OTHI/IKOB HAay4YHO-UCCIICAOBATCIIbCKUX U MPOCKTHBIX WH-
CTUTYTOB, I/IH)KeHepHO-TeXHI/I‘{eCKI/Iﬁ nepcoHal OpraHI/I?)aIII/Iﬁ n HpeﬂHpr{TI/Iﬁ.

KypHaua umeer pasaebl:

- CTpouTeabHbIe KOHCTPYKIUH, 31aHUA U coopy:keHus (2.1.1);
- TemocHa0keHne, BEHTUISAINS, KOHIULHOHHPOBAHUE BO3/1YXa,
razocHao:kenue u ocseuenue (2.1.3);
- BonocHad:kenne, KaHAIU3alKs, CTPOUTEIbHbIE CHCTEMbI OXPAHBI
BOJHBIX pecypcoB (2.1.4);
- CTpounTe/bHbIe MaTepuabl 1 u3geaus (2.1.5);
- 'maporexnuyeckoe CTPOUTENHLCTBO, THIPABIUKA U UHKeHepHasi ruapoJiorus (2.1.6);
- DKojioruyeckas 6e30MacHOCTH CTPOUTEIHLCTBA U FOPOACKOro xo3siicrea (2.1.10);
- Teopusi u MCTOPHSI APXHTEKTYPhI, peCTABPALMS U PEKOHCTPYKLHUS
HCTOPHKO-aPXHTeKTYPHOro Hacaeaus (2.1.11);
- ApXMTeKTYypa 30aHMii U COOPY KEeHMIi.
TBopyeckne KOHUENINY APXUTEKTYPHOI JeATeabHOCTH (2.1.12);
- I'pagocTponTe/ibCTBO, IVIAHMPOBKA CEJILCKUX HACETEHHBIX MYHKTOB (2.1.13).

B ’)KYPHAJIE IIYBJIMKYIOTCA

CTaTbU O Pe3yJIbTaTaX Hay4YHbIX UCCIECJOBAHUY 110 IPYyIIIEC HAyYHBIX CIELMAIbHOCTEH
2.1 — «CtpouTenbCTBO U apXUTEKTypa». CTaTbu pELEH3UPYIOTCS.

Karanoxnas nena 3a 6 mecsiie — 1000 py0.
Lena otaeasHoro Homepa — 500 pyo.

HoanucHoi nuaexkc no karajory «YpaJs-IIpece»: 80382

Anpec penakuuu: Poccusi, 603950, r. Hu:xuuii HoBropon,
ya. Wibunckas, a. 65.
Tena./dpaxc: (831) 433-04-36, 430-19-46

SSN 1995-;

9 77 Ga5 251524
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