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HUXKETOPOIACKOMY I'OCYJAPCTBEHHOMY
APXUTEKTYPHO-CTPOUTEJIBHOMY YHUBEPCUTETY - 90 JIET

23 urons 1930 ropa ITocranosnenuem [JVIK CCCP 6bin cosman Hipkeropomckuii
(B 1932-1991 rr. — TOpbKOBCKMIT) MHXKEHEPHO-CTPOUTEIBHBI UHCTUTYT, B 1993 ropy
IIOTYYMBUINIL CTATyC aKazeMun, a B 1997 rogy — yausepcutera. B 2020 rogy ®@egepanbroe
FOCY/IapCTBEHHOE OIO[KeTHOE 00pa3oBaTe/IbHOE YUIPEX/eHe BBICLIET0 0OpasoBaHNs
«HIDKeTOpoACKMil  TOCYAapCTBEHHBINI apXUTEKTYPHO-CTPOUTENbHBI  YHUBEPCUTET»
(HHT'ACY) ormeuaeTt 90-eTHMIT 106u71€I1.

B nactosamee Bpemsa HHITACY - mHoromenesoit By3, peaju3yomuil IpOrpaMMbl
BhICIIErO 0OpasoBaHus B GakamaBpmare, CHELMANUTETe, MATUCTPAType, ACIUPAHTYPe,
IIOATOTOBKM KAaIpOB BBICLIE) KBaM(UKALVUM B J[JOKTOPAHTYpe, IIOC/IEBY30BCKOTO
HOBBIIICHNA KBaIUMKALUY apXUTEeKTOpOB ¥ cTpouTeneil. KomrdecTBo momyvaromux
obpasosarenpubie yoryrm B HHTACY mpessimraer 5000 gemoBex. Ha 36 kadepgpax
yHUBepcuTeTa TPYAATCa 6omee 300 mpodeccopoB, HOLEHTOB ¥ IpeIofaBaTesIeil.
Kax Hay4HO-MH)XCHEPHDIl IIHTP BY3 BBINOJHAET 3HAUUTE/IbHble 00DbeMbl paboT i
CTPOUTENbHBIX U XO3SANCTBEHHBIX KOMIIIEKCOB IIPMBOMKCKOTO 1 APYIMX PErvOHOB
cTpanbl. PazBmBaroTca 105 HayynbIx HanpasneHnil. CoBpemenHsbiii komtekTnis HHTACY
TOPJUTCA MPOLIBIM CBOETO By3a U IOJIOH PEIIMMOCTY Pa3BUBaTh JOCTUTHYThIE YCIIEXA.

Pexropar yHMBepcuUTeTa IO3ApaBiiieT NpodeccopCcKo-IpeofaBaTe/IbCKIil COCTAB,
CTYEHTOB )1 BCEX BBIITYCKHIKOB C I001/IeeM POJHOTO BY3a, SKeaeT MM J0OPOro 350poBb,
YCIIEXOB B TPY/ie U CYACTbs B IMYHON >KM3HIL

Pextop HHI'ACY,
npodeccop Jlammuu A.A.



15 okts6pst 1980 roma Ilpesmpmmym Bepxosroro Cosera CCCP 3a 3acmyru B
HOATOTOBKE KBA/IM(UIIMPOBAHHBIX CIIEI[VA/IVCTOB [/LS1 HAPOIHOTO XO35IICTBA I PA3BUTUN
Hay4HbIX MCC/IE0OBaHMI Harpagna [opbKOBCKMIT MH)KEHEPHO-CTPONUTEIbHBIA MHCTUTYT
nmenn B. I1. Ykanosa Oppenom Tpynosoro KpacHoro 3Hamenn.
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A. A. JIAIIIIINUH, pexTop, 3aBeayromuii Me:xaynapoanoii kadeapoii KOHECKO
«IKoaornueckn Oe3omacHoe pa3BHTHe KPYNHOIo peruoHa — OacceiiHa Bourmy,
KAaH/1. TeXH. HAyK, Npo¢. kadeapsl CTPOUTETbHBIX KOHCTPYKIMIA

OYEPK HCTOPUM HUKETOPOJICKOI'O TOCYIAPCTBEHHOT'O
APXUTEKTYPHO-CTPOUTEJHHOIO YHUBEPCUTETA
(1930-2020)

OI'BOY BO «Huxeroponackuii rocyjapCcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHBINA YHUBEPCUTET»
Poccus, 603950, r. H. Hosropon, yn. Mnsunckas, 1. 65. Ten.: (831) 434-02-91;

dakc: (831) 430-53-48; 1. mouta: srec@nngasu.ru

Knrouesvie cnosa: HHI'ACY, ucropus, 3Tamnsl pa3BUTUS By3a: HHCTUTYT — aKaJleMUsl — YHUBEPCU-
TET; CTPYKTypa By3a; cCiIeoBaHne; Kadephl; yueHbIC.

Onucanvt ocHogHbie smanwl pazeumus ¢y3a 3a 90 nem (1930-2020 ee.) 6 konmexcme dncus-
Hu cmpanvl u pecuona. Ilpusedensvt u cucmemamusuposanbl MHO2OUUCTEHHbIE QAKMbl HAYYHOU,
06pazosamenbuoll, 60CRUMAMENbHOI, 00UecmEeHHOU 0esIMenbHOCIU KOITeKMUBA 8y3d, €20 py-
KOGOOUmenell, KPYNHbIX YueHblX u nedazo2os. Jlana xapaxmepucmuxa HHIACY kax oonoeo u3
8EOYUUX COBPEMEHHBIX YHUBEPCUMENO08 APXUMEKMYPHO-CIPOUMENbHO20 NPOPUIL.

CraHoBieHue By3a. UHiKeHepHO-CTPOUTENbHBINH HHCTHTYT B 30-¢ roabl XX Beka

HWcropus Hukeropoackoro rocynapcTBEHHOTO apXUTEKTYPHO-CTPOUTEIHHOTO YHU-
BEPCUTETA, OJTHOTO U3 KPYITHEHIINX apXUTEKTYPHO-CTPOUTEIBHBIX By30B Poccun, Hauu-
Haetcs B 30-e . XX Beka — CIIOKHOE, TepOUUYECKOe U ApaMaTUYeCcKoe BpeMms, Korjaa B
JKU3HHM CTPaHbl IIPOUCXOAMIN HEOBIBAJIOro MaciTaba mepeMeHsbl, XapakTepru30BaBIIe
HayajJo O4YepeHOro 3Tana UCTopuueckoil MoaepHuzanuu Poccun. 3a kopoTkoe BpeMs
M3MEHMIICS] TPAJAUIUOHHBIN, IPUBBIYHBIA YKJIa] )KU3HH MWUIMOHOB Jrofel. B obcra-
HOBKE COLIMAIIbHOW HANpsDKEHHOCTH, OCTPOH MOJMTHYECKOH OOphOBI B PyKOBOICTBE
npassiield KOMMYHUCTHYECKOH MapTHH, B MPOTHBOPEUYMBOM OTHOIICHUU K COBETCKOU
BJIACTH PA3HBIX CJOEB HaceleHUs, Ha ()OHEe Ha3zpeBaBLIEH MUPOBOW BOIHBI B CTpaHe
pa3BepThIBaIaCh IMraHTCKas paboTa Mo CO3/1aHUIO TIAHOBOH SKOHOMHUKH, ()OPMUPOBa-
HUIO HOBOH KyJIBTYPBI, CHCTEMbI 00pa30BaHUs U BOCIUTAHMUS, HOBOI'O CO3HAHUS HApO-
na. Viamenuscst Bech 00JIMK HapOIHO-X035IICTBEHHOTO KOMIUIEKCA CTPAHBI, U3 arpapHoOi
oHa OBICTPO MpeBpalalach B HHAYCTPUAIBHYI0. YCIEeX 3THX mpeoOpa3oBaHuii OblI 00e-
CHeYeH Hapsiiy ¢ ApYruMHu (pakropamu, BO MHOTOM CHCTEMHBIMHU CIBHraMH B cdepe
o0Opa3oBaHwUsI.

3a KOpOTKOE BpeMs ObIIIM CO3/1aHbl COTHU HOBBIX BY30B, KOTOpPBIE Hapsiy CO CTa-
PBIMH POCCHUICKMMH YHUBEPCUTETaMH U COCTaBHJIM Ty CHUCTEMY COBETCKOHM BBICIICH
IIKOJIBI, KOTOpast 00ecIeunia HHTEJUICKTya bHY0, HAyYHYI0, HH)KCHEPHO-TEXHUYECKYIO
MOJICpHH3aIIHI0. 32 JIOBOGHHOE BpeMsl OB MMOJIrOTOBIICH TOT KaJIPOBBIN MTOTEHIIUA, KO-
TOPBIH 00ecIednsI BO MHOTOM He Tosibko mobdeay Coerckoro Coro3a B BOWHE ¢ (palliucT-
ckoil 'epmaHueii, HO U TOT YpOBEHb HAYKH U MPOM3BOACTBA, KOTOPBIH BBIBEN CTPaHY
B KOCMOC, IOCTaBWJ €€ B DS/l IEePEJOBbIX, HHAYCTPHAILHO-TEXHOJIOTHYECKUX CTPaH
Mupa. B KOHTeKcTe 3THX COOBITHI U ClIeAyeT paccMaTpuBarh uctoputo Hikeropoackoro
rOCYJIapCTBEHHOTO apXUTEKTYPHO-CTPOUTEILHOTO YHUBEPCHTETA.

1 mast 1930 roga ObLT M3AaH TPUKA3 110 HHCTUTYTY 0 BeTymiieHnu @. M. Jlenexxknna
B JIOJDKHOCTH MCIOJIHSIONIETO 00SI3aHHOCTH AUPEKTOPA HOBOTO HHKEHEPHO-CTPOUTEIb-
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HOTO MHCTHUTYTa, NIPe0oOPa3oBaHHOTO U3 cTpouTenbHoro (akynsrera Humkeropoackoro
yHuBepcurera. 3arem 23 utoHs 1930 roga nocnenosano [locranosnenue UK CCCP
n CHK CCCP «O peoprannzaiiuy BbICIINX YYeOHBIX 3aBEICHUH, TEXHUKYMOB U pad-
(akoB», KoTOpoOe moaTBepANIIO pemenne Hapkomnpoca. /lary 3Toro nocraHoBiIeHUs U
CJIEZyeT CUNTATh AATOH CO3MAHUS MHCTUTYTA.

IMoaroroska B HmwkHem HoBroposie mH>XeHEpOB-CTpoOMTENEH Havagach B JBaJla-
TBIX TOJIaX CO BpeMeHH nepeBoja B Hmxunit HoBropoa BapiaBckoro nogmrexHn4ecKo-
ro mHCcTHTyTa (1916 I.), B cocTaBe KOTOPOTO OBLT MHKEHEPHO-CTPOUTEIBHBINA (aKyIh-
TeT, Ha 0a3e yHHUBepcuTeTa ObUT co3aaH HIKeropoackuii MoMuTeXHUIECKUH HHCTHTYT,
ac 1918 r. — HuxxeropoJackuil yHUBEpCUTET.

Hctopus HHI'ACY nmeet onHy BechbMa NPHUBIIEKATEIbHYI0 0COOCHHOCTbD, KOTOPAs
OTJIIMYAET €r0 OT APYTUX HHKETOPOIACKUX By30B. OHA COCTOUT B TOM, YTO YHUBEPCH-
TET Ha4aJ CBOIO KU3Hb B 1930 roxy u yCHenIHo npooibKaeT ee y)ke JIeBSIHOCTO JIET, B
TOM caMoM 371aHuu Ha MbnHCKOI ynuie, rae 6osee MmoiayTopa cToJIeTHi HeNpepbIBHO,
HauuHas ¢ cepeannsl XIX Beka, pacnonararorcs yueOHble 3aBeneHus. Camoe paHHee
"3 HUX — MapuUHCKHAN TBOPSHCKHUA HHCTUTYT OJIATOPOIHBIX NIEBUIl, OTKPHITHIN B 1852
ToJy, — HepBBIH B I'yOepHUM TAHCHOH JJIS AEBOYEK-CHPOT ABOPSIHCKOTO IPOUCXOMKICHUSL.

B 1870 rogy uHCcTUTYT cMeHWIa MapuuHCKas >KEHCKash TMMHa3usi — IepBas B
Hwxnem Hosropoze n nourn nonseka ennHcTBeHHast. [locie peBoaonun BMECTO TUM-
Ha3HUM 3[€Ch MOSBUIACH CPEIHSAS KEHCKas LIKOJA, KOTopas Ha3biBanach « COBETCKas».
Korma B 1930 roxy asist BHOBB OTKPBITEIX By30B Ha 6a3¢ HIKeropoackoro yHUBepCUTEeTa
(cenbCKOX03HCTBEHHBIH, MEXaHUIECKHH, METUITMHCKAN ¥ CTPOUTEIILHBIN ) BRIOMpPAICh
3/1aHMs, CTPOUTEIIBHBIA HHCTUTYT MOJYYHJI 3TO HIKOJIBHOE 37aHue.

CeromHst 3TOT CTapUHHBIA 0COOHSK Ha MnbnHke BxonuT B Kommuiekc HHIACY kak
yuebnsbIii kopryc Ne 1. [Toctpoen oH 0bu1 B 1839 rogy GorareiM KyIoM u OaHKHPOM
A. JI. PeramaBIM. ABTOpOM TpOeKTa OBLT H3BeCTHRIN B HimkHeM HoBropomae apxuTekTop
I. K. KuzesetTep.

3nanne Hmwxeroponckoit MapumHCKON )KEHCKON THMHA3UHU
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B nepBbie necATHICTHS IEATEILHOCTH HOBOTO By3a IPENOJaBAaTEIbCKAN COCTAB
(bopMHpOBaICS U3 HHXEHEPOB-IIPAKTUKOB U OIBITHBIX I1€J]ar0roB, H3BECTHBIX HH)KCHE-
POB, YYEHBIX, TPO(GECCOPOB U JOLEHTOB, NEPEIIECAIINX B HHCTUTYT U3 YHHUBEPCHUTETA,
OBIBIIMX IIperojaBaresieil M BBITYCKHHUKOB BapIiaBckoro MOIMTEXHUYECKOIO MHCTH-
TyTa. BpIcokas mpodeccroHaibHasi MOATOTOBKA, WH)KEHEpHAsl Py U KyJIbTypa,
MeIarOTHYECKUH ONBIT MPOQEcCcypbl CTApOH TOPEBONIONMOHHON IIKOJIBI OKa3bIBAJIN
CYILIECTBEHHOE BIMSIHME Ha KadyecTBO OOy4YEHHS B HOBOM COBETCKOM By3e, Ha IIOCTa-
HOBKY paboTbl (akynbreToB u Kadenp. OOmIeHHKEHEPHBIE U CTPOUTEIbHbBIC AHUCIH-
miauHel B 20-e rr. B By3ax Huxuero Hosropona Benu A. H. Kyrymes, A. I'. [lantotus,
I1. 1. beixoB, K. JI. brmoxun, II. U. ITuckynos, M. U. [exabpyn, M. II. Bpaiiues,
M. U. Esnokumos-PokoroBckuid, K. I'. JIluBakos, b. M. Jlammncu, b. I. PoxaecrBenckuii,
N. ®. Yopba n npyrue n3BecTHbIC yueHble U negarorn. OHU CTalIN IperoiaBaTeIsiMia
WH)XEHEPHO-CTPOUTEIILHOTO HHCTUTYTA.

[TonroroBka KaspoB HMHXXEHEPOB-CTPOUTENICH B HOBOM HHIKETOPOJICKOM BY3€
(HUCH) navanack ¢ ocenn 1930 r. B aBrycre AupekTopoM MHCTUTYTa ObUI Ha3HAYeH
Cepreit AnekcanznpoBnd AKUMOB. UseH mapTuu OOJNBIIEBHKOB C JIOPEBOIIONNOHHOM
CTa)kK€M, OH B COBETCKHE T'O/bI CTaJl KPYMHBIM XO3SHCTBEHHHKOM, PYKOBOJIMII CTPOH-
TenbHOM opranu3anueil B Huxunem Hosropoze.

W3 Hikeropoackoro yHUBEpCUTETa B CTPOUTEIbHBIN HHCTUTYT OBITH IT€PEBEACHBI
98 crynentoB u 18 mpenomaBarerneit. 20 HOAOPS OTKPBIBACTCS 3a09HOE OTIICIICHHE, B
WHCTUTYT BiIHBaeTcs BssHukoBCcKuit paddak (padbounii pakynprer) — 213 00yvaromux-
cs1, cozpaercs Hmxeropoackuit ctpoutensHbId paddax (nupexrop B. I1. Burorpamos) ¢
JTHEBHBIM 1 BeUepHUM 00yueHuEeM — 690 CTYIeHTOB, IPUCOSANHACTCS BBRIKCYHCKHI CTPO-
ntenbHbIN padbdak. K Havany 3anaTuit copmupoBamics 4 oTaesIeHIs: CAHUTapHO-TEX-
HU4Yeckoe (3aBemyromuii — npodeccop A. H. Kyryres); npoMbIIIeHHO-CTPOUTEIBHOE
(3aBemyrommii — moreHT A. I [TaHIOTHH); Tpa’kIaHCKOE CTPOUTEIILCTBO (3aBEIyFOIIHIA — 10-
uent K. JI. brioxun); nopoxkHoe crpoutenseTBo (3aBenytomuii — [1. I1. BekoB). Co3matorcs
niepsble Kadenpel: 1930 . — kadeapa TermnopuKayy, OTOIUICHNS U BEHTWISLIUHI, KOTOPYIO
Bo3mIaBmil Asnexcanap Huxonmaesnu Kyrymes, BoimyckHuk IlerepOyprckoro mHCTHTY-
Ta IPaXJAaHCKUX HMHXKEHEPOB, MPOPECccCoOp CTPOUTEIHHOTO (aKylIbTeTa yHUBEPCUTETA;
Ka(enpy CTPOUTEIBHBIX MaTepHaaoB Bo3raBui Anekceil ['eopruesuy [lantoTnH, npo-
¢eccop ynusepcutera; B 1931 1. oTkphIBaeTCs Kadeapa apxXUTEKTYpHl, €€ IEePBBIM 3a-
BeaytomuM craHoButcst Koncrantun JImutpresny biaoxus.

s DMLY

-

A. H. Kyrymes A. T. TlantoTH K. [. broxun
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B xoHme oktsa0pst 1931 1. mupekTOopoM WHCTUTYTa OBLI Ha3HaveH VBan MBaHOBHY
®enoceen. B 1932 r. yBenmumuuBaeTcs 9ucio kKadeap, ONpeaessfoTCs WX TUCIUILTHHBL:
kaeapa MPOMBIIITICHHOTO NPOeKTHpOoBaHus — 3aBenyroninii K. JI. bioxun; crpouresns-
Horo nena— A. I. [TaHtotuH; otoruieHus U BeHTWIAUH — A. H. Kyryimes; BomocHaOxeHUs
u xaHaym3aun — [1. V. [TickyHOB; opranmsarmy 1 Mexanmarmn padot — M. U. JlexaOpyH;
mareMatuku — U. P. bpaiiues; crpoutenbHoil Mmexanuku — M. B. TlognaruyukoB; uHxe-
HepHbBIX KoHCTpYyKIuit — H. U. Adepos; reonesun — 1. I1. BrikoB; ObuIH OpraHU30BaHEI
Kageapbl COLNATbHO-?KOHOMUYECKUX JTUCIUIIINH, HTHOCTPAHHBIX SI3BIKOB, BOCHHOTO JIEJIa.

28 aBrycra 1933 r. By3 13 BeqoMcTBeHHOr0 noquuHeHus LlentpansHoro Coro3cTpos
Hapxomara TspKenoi IpOMBIITIEHHOCTH ObUI TIEpeiaH B YHCIIe IPYTHUX By30B B [T1aBHOE
ynpasiieHHe yueOHbIX 3aBefieHnii Hapkomara nmpocsemenus. MeHsieTcst CTpyKTypa By3a:
BMECTO YeThIpeX OTJEJIEHUH co3farorcs 1Ba (akyabreTa: (GaKyIbTeT MPOMBIIIICHHOTO
cTpoutenbcTBa, aekaH A. I. [laHioTuH; (axkynpreT cCaHUTapHOW TEXHUKH, JIEKaH
I1. U. [MuckyHoB.

1 centsiOpst 1933 . B MHCTUTYTE HaCYUTHIBAIOCH 18 Kadenp, 9 maboparopwii, pa-
6orano 7 mpodeccopo, 9 moreHTOB, 50 CTapmIMX MperoxaBaTeliedl U aCCHCTEHTOB.
C 12 oxrs16pst 1933 . MHCTUTYT CTall Ha3bIBATHCS [ OPHKOBCKMM MHKXEHEPHO-CTPOUTEIb-
HeIM nHCTHTYTOM (I'MCH). MHCTHTYT OBICTPO pOC M pazBuBaicsi. Yxe B 1934 . B HeM
obyuanuce 1072 crynenta, u3 Hux 880 — ¢ orpsiBoM 0T pon3BozacTBa. C 3 mapra 1934 .
paboraer Y4eHbIH COBET HHCTUTYTA.

C mronst 1935 1. mo oxTa6ps 1938 1. paboran obmerexHuuecknit pakynasret. B Map-
te 1936 . tupekTopoM MHCTUTYTa Ha3HauaeTcs Pegop Anexcanaposud KpruBoHOros,
22 nexabps 1937 1. ero cmennn Eprenuit MuxaiinoBud OUIHIIIOB.

27 nmexabps 1938 r. TUCH npucBoeHO MMS BBIAa-
IOIETOCS COBETCKOTO JIeTYMKA-HMcnblITarens [epos
Coserckoro Coroza Banepus [TaBnosuda Ykanosa.
OpraHm3anus y4eOHOTO Tporiecca ObLTa THIHY-
HOM nus HOBBIX By30B 30-x rr. Ha ynopsnpoue-
HUE padOTHl BEICIICH IIKOIBI OBLIO HANPABICHO
IMocranosnenune 1K BKII(6) 1 CHK CCCP ot 23
utoHg 1936 1. «O paboTe BBICIINX YUCOHBIX 3aBeIC-
HUIl ¥ pPyKOBOJCTBE BBICIIEH MIKOJIBD». OCHOBHBIMH
(hopMamu ygeOHOTO TIporiecca ObIUTH JEKITUH, TpaK-
TUYECKHE 3aHATHS W NPOM3BOACTBEHHAS MPAKTHKA,
COKpAIIAJIOCh KOJIMYECTBO OOS3aTEIbHBIX 3aHATHH
1 yBEIMYUBAJIOCH BPEMSI CAMOCTOSATEIEHONW paboThI
CTYZIEHTOB. BT 0TMeHeH 1abopaTopHO-OpUTaTHBIHA
II. 1. TTuckyHos METOJI 3aHATUH.

Jlis Bcex OBUIM YCTAHOBJIEHBI BCTYIHTENBHBIE 3K3aMEHBI, BBOAMIACH CHCTEMa
MHAWBUYAIbHON UG PEepeHINPOBAHHON OLEHKH yCIIEBAeMOCTH CTYACHTOB, KDUTEPH-
€M KOTOPOH CTaJIM CTENEeHb OBJIaJeHHs (PaKTHUECKUM MaTrepHuaioMm, o0beM, IIyOnHa u
MIPOYHOCTh 3HAHHH, MUPOBO33pEHUYECKAs 3pPEJIOCTh BBIITYCKHHKA By3a. b chopmu-
POBaHBI €IMHBIC [T BCEX BY30B IIPHHIUIIBI CHCTEMbI OPraHNU3aI[H MOATOTOBKH CIICLU-
AJINCTOB, HA OCHOBE KOTOPBIX M CIIOKMJIACH COBETCKAsl CUCTEMa BBICILIETO 00pa30BaHMUs,
CHpaBeIMBO NPU3HAHHAS OJHON M3 Hanbosnee 3(PPEKTUBHBIX B YCIOBHUSIX WHIYCTPH-
AJIBHOTO PAa3BUTHUS OOIECTBA.

Ha magano 1941 r. B uHCTHTYTE 00y4amuck 708 cTymeHTOB, 324 — Ha daKyasTeTe
MIPOMBIIIICHHO-TPA)KJAHCKOTO CTPOUTENHCTBA M 384 — HA CAHUTAPHO-TEXHUIECKOM (a-
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KyabreTe. [OTOBMIIN MHXKEHEPOB 110 TPEM CIIEIHAIBHOCTSIM — «HHKEHEP-CTPOUTEIIDbY,
«MHXEHEP-CTPOUTENb MO OTOIJICHHUIO, BEHTWISIINU M TEIUNIOPHUKALUN» U «HHXKEHEp-
CTPOMTENb IO BOJOCHAOKEHMIO M KaHamu3amum». llepen BOIHON (akynbTeThl BO3-
rnaBisuta aekad npodeccop K. 1. boxun u nouent B. H. [msaBun. B nHCTHTYTE OBLIO
20 xadenp, 18 naboparopuii u kabureToB. Bo BTopoii monoBuHe 30-X IT. OBLTa OTKPHITA
acrmupantypa. B 1939-1940 rr. B aciupaHType Ha Kadeapax MpOU3BOACTBA CTPOUTEITb-
HBIX paboT, CTPOUTEIHHBIX KOHCTPYKIMH, BOJOCHAOXKECHNS U KaHAJIU3AIMH, OTOTIIICHUS
Y BEHTHIIALUHU, OCHOBaHMUH (pyHIaMeHTOB 00ydanuch 18 acnupanTtos. B 1938 1. B actiu-
paHTypy npunATo 14 acnmpantos. Cpean HUX ObUTH BITOCIIEICTBUH CTABIINE N3BECTHDI-
MH yUY€HbIE-CTPOUTENH, BCIO )KU3Hb nocBsiTuBLIME By3y: b. B. Benenees, H. 1. CmonuH,
A. H. Jlepeserckos, H. M. AHHCHMOB 1 ipyrue, B TOM YHCIe Oyayliie PEKTOPbI By3a
B.T. Jlennos u A. C. Meiiepos.

B mepBbIe ke To/pl CyIIECTBOBAHUS B MHCTUTYTE Pa3BEPHYNINCh HAy4YHbIE HCCIIe-
nmoBarust. B 1933 1. coznarorcs: HUC — Hay4HO-HCCIIETOBATENBCKHNA CEKTOP (3aBEIyIO-
i — A. T [TaHIOTHH), HAyYHO-TEXHUYECKUAN COBET, TPOCKTHO-KOHCTPYKTOPCKOE OI0pO
(pyxoBomutens mpodeccop M. U. EBnokumoB—PokoroBckuit). MccienoBanus Benuch
10 TOCOIOIKETHOM M X0370TOBOPHOM TeMaTHKe. MHOTHe HayaTble TOrAa HayYHbIC TEMBbI
OBUIM ITPOJIOJDKEHBI B MOCIeBOEHHOE BpeMs. OHM cTajld OCHOBOW BEIYIIMX HAYYHBIX
HarnpaBiieHHH HHCTUTYyTa. Torga ObIIM HadaThl PaOOTHI MO MCCIIEIOBAHUIO TBEPIACHMUS
HeramreHoi u3BectH (acnupant b. B. Ocun u nzobperarens M. B. CmupHOB), pesyib-
TaThl KOTOPOTO IOJYYHMJIN LIMPOKYI0 M3BecTHOCTh. M. B. CMupHOB ObLT ynocToeH
T'ocynapereennoit npemun CCCP. Torna ObUT0 MOIOKEHO HAYATI0 HKOJIOTHYECKON Te-
MaTHKe — UCCIIeIOBAHNUIO nporecca camoounnienus pexk Bonru u Oku (P. H. Bynpun),
pa3paboTKe TEXHOIOTUIECKUX MPOOJIeM OYMCTKU BOJIBI, KOTOPBIE BEJIUCH ACTIMPAHTAMH-
HMH)XEHepaMH 1oj pykoBoacTBoM mpodeccopa I1. U. IlnckyHoBa, moxyduian pa3BUTHE
HCCIIE/IOBAHNUS 110 CO3/IaHHUIO CTPOUTENIBHBIX MaTePHUAIIOB (THIICOBBIX KOHCTPYKIHIT) 1O
pyxoBoacTBoM npodeccopa A. I. [TaHtoTHHA U 1Ip.

B mae 1932 1. cocTosiicss nepBblil BBIIYCK B HCTOPUU MHCTUTYTa — JIUILJIOMbI I10O-
ayuniu 32 mmxeHepa-crpoutens. Cpenu Hux O6sut [, I1. CuitbBaHOB, KOTOPBIN cTal
u3BeCTHBIM apxuTekropoM (1939—1940 rr. — mmaBHBIN apxuTekTop I. [oppKOr0), BCIO
CBOIO JKM3Hb TIOCBATUBIINI HHCTUTYTY, TOJrOTOBKE apXUTEKTOPOB, HHKEHEPOB-CTPOH-
Tenel, yyacTHuk Bennkoit OteyecTBeHHONW BOMHBI, IOYETHBIN IpaskaaHuH r. Huxuero
Hogropona. B 1935 r. cocTosuicst BEITYCK TIEpBOTO HAOOpa B HHCTUTYT — 213 mHKeHe-
POB 10 TpeM crienuaibHOCTIM. BoimyckHuk aToro roga A. I. Ceperus crai U3BECTHBIM
NH)XEHEPOM-CTPOUTENIEM, PYKOBOJIUTEIEM CTPOUTEIHCTBA U BOCCTAHOBJICHNUS KPYIHBIX
IIPOMBIIUIEHHBIX 0OBEKTOB, PA3pPYIICHHBIX B TO/IbI BOMHBI, BO3IVIABIISI CAHUTAPHO-TEX-
HUYECKYIO CIIy’k0y MOCKOBCKOTO KpeMmJIs.

Bcero 3a nepBoe aecaTHiIeTHE CBOEH IEATENBHOCTH UHCTUTYT moarotosun 1064
nnxeHnepa. K nauany Benukoit Oredectsennoil Boiinsl 'MCH um. B. I1. Ukanosa ctan
IIMPOKO U3BECTHBIM CTPOUTEIBHBIM By30M cTpaHbl. B 1940—1941 yuyeOHOM TOIy B HEM
obyuammch 711 crynentos, padotanu 7 mpodeccopos (A. H. Kyrymes, A. I. [TantoTus,
K. I. JuBaxkos, I1. U. ITuckynos, M. U. [lexabpyn, K. JI. broxun, M. 1. EBmokumoB-
PoxoToBckwmit), 10 momeHToB, Bcero — 73 mpenopasatens. Pa3pabareiBanuck TUTaHEL ITH-
POKOTO pa3BUTHS MHCTUTYTA. [ImaHnpoBaiack peoprann3anus IeHCTBYIOMNX U CO3/a-
HHUE HOBBIX (haKyJIbTETOB: O0MIETEXHUYECKOTO, TPOMBIIIICHHO-KHIUITHOTO CTPOUTEIh-
CTBa, BOZOCHAO)KEHMS M KaHAJIM3ALUK, TeIIocHa0KeHus u BeHTwinun. Ocoboe BHU-
MaHHe PYKOBOJICTBO YAEISUIO CO3JaHHMIO apXUTEKTYPHOTO (hakyabpreTa JJsi HOATOTOBKA
APXUTEKTOPOB-UHKCHEPOB, IJISl PACIINPEHUS] apXUTEKTYPHOH MOJrOTOBKH HHKEHEPOB-
crpoutenel Boobuie. [Ipeamnonaranucy ciaeayonye JUCHUIUINHBL: TPOMBIIUICHHAS ap-
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XHUTEKTYpa, TPaXKJIaHCKasi apXUTEKTypa, TEOPHsl apXUTEKTYPHBIX (popM, HCTOPHUS apXH-
TEKTypbl 1 11p. [Iporpamma pa3sBUTHS HHCTUTYTA NPEAYCMATPHUBAIA B YUeOHBIX IIaHAX
Bcex (DaKyJIbTETOB YBEIWYCHHE BPEMEHHM Ha ynIyOIIeHHOE M3Y4YEHHE TEOPETHUCCKUX
JVCLUIUINH, HA TIOBBIIICHNE HHXEHEPHO-TEOPETUIECKOH MOJrOTOBKH CHEIHATHCTOB.

HucrutyT B roasl Beaukoii OTeuecTBeHHOH BOHHBI

Benukas OteuectBeHHast BoiiHa 1941-1945 rr. Hapymmia miuaHsl pa3BUTHS By3a.
JKu3Hb KOJUIEKTHBA KPYyTO M3MEHMIIACH, B TIEPBBIC TOJIbI BOMHBI yIUIN HA (PPOHT COTHH
IIperoaBarelieii, COTPYAHNUKOB, CTY/ICHTOB (MHOTHE U3 HUX NMOTHOIM B 605X 3a Ponuny).
B 3manum uHCTUTYTa pa3MEeCTHIICS BOCHHO-MEANIMHCKIHA roCcIuTalib. VI3MeHIINCH co-
Jep)KaHUE W MPOAOIDKUTEIBHOCTh 00yueHus. B HosOpe 1941 1. yxoaut Ha QpoHT oU-
pexrop E. M. ®ununmos, ero 3amensier Ha 1,5 mecsna K. I. Jlusakos. Co 2 ¢eBpans
1941 r. nupexropom HazHauaercs . U. emunenko, B 1930-1935 rr. crynentr 'UCU,
3areM IpernojaaBaTelb, 3aBeAyIOIuil Kadenpoi, cekperaphb mapToiopo, AUPEKTOp, PeK-
Top (1946-1951 rr.), nexan cTpoutesnbHOTO (hakynsrera (1957-1963 rr.), 32 IOATOTOBKY
CHEIHAINCTOB-CTPOUTENEH HarpaxkaeH opaeHoM «3Hak Ilodera». bnarogaps HacToii-
YUBOCTH, TIPEITAHHOCTH B3y €My yAaJOCh COXPAaHUTh B BOCHHBIE I'OJIbI CAMOCTOSTEIb-
HOCTb MHCTHUTYTA, IPOTUBOCTOSATH IIJIAHAM MIPUCOCIUHEHUS By3a K NOJIUTEXHUIECKOMY
WHCTHUTYTY Ha IpaBax (axyiabrera. B rogsl BOMHBI B MHCTUTYTE BBOAATCS IMPEIMETHI
BOCHHO-WH)XEHEPHO! MOATOTOBKH cTpouTesnei. Cpok oOyueHus cokpamaercst 10 3 jet
4 Mecs1eB, yMEHBLIAIOTCS BPEMS JIETHEH IPAKTUKH, 0a30BbIi yu4eOHbIH MaTepHal.

B nuHu 6mtBBI o MockBoit ¢ okTa0pst 1941 1. o ssHBaps 1942 1. 3aHATHA HE TIPO-
Boqwinck: Oonee 300 cTyneHTOB M IpenojaBaresneil paboTaiu Ha 00OPOHUTEIBHBIX
py6exax. boxee 100 cTyaeHTOB B TOABI BOWHBI TPYIMINCH HA OOOPOHUTEIHHBIX 3aBO-
nax. B 1943 r. coTpylHUKH U CTYIE€HTbI aKTUBHO YYaCTBOBAJIM B BOCCTAHOBJIEHUH LIEXOB
T'opbKOBCKOTO aBTO3aBO/A, PA3PYLIEHHOTO BPAXECKHMMU 00OMOapAMPOBKAMHU.

HecmoTps Ha TPYTHOCTH BOCHHOTO BPEMEHH, ITPOI0IKATIOCH Pa3BUTHE HHCTUTYTA.
Ha 1943 r. 6pm1 yBenmueH npueM 1o 250 gernmoBek, Hagarach MOATOTOBKA HHKCHEPOB-
THIIpOCTpOUTENEH, 00pa3oBaHa HOBas Kadeapa TMIPOTEXHHYECKHX COOPYXKEHHUH, ee
MEePBBIM 3aBEIYIOIIAM ObUT Ha3HaueH mpodeccop A. B. Uamnsirua. B mocnemuuii rog
BOMHBI co3/aeTcsl (paKylIbTeT THAPOTEXHUYECKOTO CTPOMTEIBCTBA, €ro JEKaHOM II0
1952 r. ObLT y9acTHUK BOMHBI IOIEHT, 3ateM mpodeccop E. I'. Tommkos, mpopaboras-
muit B [YMUCH ¢ 1930 1. mo 1971 1. B mocneBoeHHBIE TOABI OH 3aBEI0Bal Kadeapamu Ti-
JPaBJIMKH, THAPOTEXHUUECKUX COOPYKEHNH, TOPOJICKOTO CTPOUTENbCTBA. B mocnenumii
TOJ BOMHBI B By3e o0ydanoch 767 cTyneHTOB, paboTano 78 mpemnomaBarencii. 3a TOIbI
BOWHBI HHCTUTYT MOATOTOBUI 374 MHKEHEPA-CTPOUTEISL.

B BoeHHBIE TOJBI MHCTUTYT MOJXYYHI IIPABO NPHUCYKAATh YUCHBIE CTEIICHH KaHIH-
natoB Hayk. Kanaunaramu texuunueckux Hayk cranu 1. I1. beikos, I1. B. Bunorpanos,
IT. C. Ckunckuii, M. U. EBnokumoB-Pokorosckuit, . A. Yenenckuid, C. 1. Kpusos,
O. I'. Aenucos. JIOKTOPCKY1O AuUccepTaluio B 3Tu rosl 3amutui A. I [TaHioTuH.

Bbu1o 3aKoHUEHO HavaToe Iepel] BOWHOW CTPOMUTENBECTBO 000POHHO-(U3KYIBTYP-
Horo komiutekca uHCTHTyTa. C | stHBaps 1944 r. HaunHaeTcs 0CBOOOXKICHHE YIEOHBIX
KOPIIyCOB OT BOGHHOTO TrocnuTansi. Boiina 3akonumnacek [Tobenoit coBerckoro Hapoaa
Haj Qamuctckoi [epmanueir. B mepenre BomHoB-modeaureneii mpomen mo KpacHoit
miomanu B [Tapage ITo6ensr Bemmyckank [MICU um. B. I1. Ukamosa 1941 1. xanutan
H. A. CunopoB. B By3 BepHY/IMCh MHOTHE BBIIYCKHUKH, MPENOJABATENN. Y YACTHUKU
BOMHBI COCTaBWIIN TO SIAPO MEAATOIMYECKOTO KOJUIEKTHBA MHCTUTYTa, KOTOpoe obecre-
YHJIO yCIIeXH By3a BO BTOPOI mosoBuHe XX BEKa, €ro pa3BUTHE U IEPEXO B MHOTIO-
PO WIEHBINH TEXHUYECKNH YHUBEPCUTET COBPEMEHHOTO THIIA. B 1ociieBoeHHbIE TOJIbI
B HMHCTUTYTe pabotanu 128 yuacTHHKOB Benmkoit OTeuecTBEHHON BOMHBI, CpEAH HUX
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I'epoit Coserckoro Coro3a 0. B. CagoBckuil, kaBanepsl BBICUIMX BOMHCKHX Harpam —
opuena Jlenuna — U. JI. Imanynko, B. C. MakcumoB; oprena Anexcanapa Hesckoro —
. B. ®unaes, A B. Ilanmnos.

By3 B nocJjieBoeHHbIi epHojg

[TocneBoeHHBIE TO/BI — BPEMSI BOCCTAHOBJICHHS Pa3pyIIEHHOTO BOMHOW HapoOmHO-
TO XO3SICTBAa CTPaHbl — IPEAbSIBIIIN HOBBIEC ITOBBIIICHHBIE TPEOOBAHMS K MOATOTOBKE
Hay4YHBIX WH)XEHEPHBIX KaapoB. [IpaBUTENbCTBOM OBLI MPUHSAT Psii BAXKHBIX PEIICHUN
10 COBEPIIEHCTBOBAHMIO BBICIIETO 00pa30BaHUs B CTPaHE, KOTOPBIE IPELyCMaTpUBAIN
YBEJIMYEHUE CETU BBICIINX YUEOHBIX 3aBEJCHNH, pPA3BUTHE CUCTEMBbI IIOITOTOBKH HAy4-
HO-TIEJITarOTHYECKHUX KaJPOB, PACHIMPEHNE ACITUPAHTYPBI, OTKPHITHE HOBBIX CIICIHAIIb-
HOCTEH, pOCT Yncia CTyAeHTOB By30B. B 1946 . 'MICU ObL1 epenaH BO BHOBb CO3/1aH-
HOE COIO3HO-pecIyOIrKanckoe MUHUCTEPCTBO BBICIIET0 00pa30BaHMUs.

Pexropom mHCTHTYTA ¢ 1951 T. cTanm Bukrop I'epacumosuy Jlerros (1911-1970 rr.),
BoiyckHUK [ICH 1937 1, ¢ 1943 . — kanauaar Hayk, 1959 r. — JOKTOp TEXHUYECKHUX
HayK, /10 Ha3HaYCHUsI PEKTOPOM paboTaj MpopeKTOPOM 0 HAaydHOH padbore. 3a 3aciyru
B IIOATOTOBKE CIIEIHAINCTOB HArpax/ieH opJeHoM JIeHnHa.

[1aBHBIM B pa3BUTHH By3a B T€ TOJbI OBLI BOIIPOC O Kajapax Mpo(dheccopoB H Ipe-
nogasaresnieil. Bo3pamanuce B By3 ()pOHTOBHKH — MPEIOAAaBATENN, aCIUPAHTHI, CTY-
neHThl. [Tpuxoauim npon3BOACTBEHHUKN, CTPEMHBIIHMECS 3aHATHCS HAyKOW. [1aBHBIM
HMCTOYHHKOM IIOIOJIHEHUS MIPEI01aBaTelIbCKOro Kopiyca crajia acnupantypa. B 1944 r.
CoBeTy MHCTHTYTa OBUIO TaHO IPABO MPHUHUMATH K 3alIUTE KaHAMJATCKHUE JNCCEepTa-
muu. C 1944 mo 1955 rr. 6pwt0 3amuimeHo 57 nuccepranuid, U3 HUX 36 MOATOTOBICHO
B 'CH, ocTanbHbIe — B APYTUX By3aX M y4peKJAeHUsX. V3 mepBbIX acIMpaHTOB CTa-
JM KaHAMJaTaMu Hayk Oymymiue JOLEHTHI u 3aBenyrouque kadeapamu JI. I. baxenos,
C. U. bospunos, A. B. Berpos, H. II. Kaparun, I. A. Konsiios, B. f. KpacHos,
I A. Kpusonoros, b. b. Jlamncu, H. U. Cmonun, 1O. I'. Camoiinos, M. H. Oxepenbesa,
cras nokropoMm Hayk I1. M. IluckyHOB, Haj TOKTOPCKUMH JUCCEPTAlMAMHU padoTann
C. A. Tensdep, C. U. Komnbes, B. I. Jlernos, E. A. Ilstaunkwit, [1. A. BorocinoBckuii.

Pa3BuBaercs HayuHO-HCcCiIeq0BaTenbckas padora. IIpn moAroToBke KaHINAATCKUX
1 JIOKTOPCKHUX JHCCEPTALUi IPOBOAMINCE S3(P(PEKTUBHBIE HCCIEA0BAaHHUS. AKTUBHO pa-
00TaJI0 HayYHO-CTyAEHYECKOEe OOIIECTBO, B COCTaB KOTOPOro Bxoamio 16 % crynen-
TOB. YKPEIUBUTUCH CBSA3H C IPOU3BOJICTBOM, BO3POC 00BEM HAYUHO-HCCIIEIOBATEIBCKAX
XO370TOBOPHBEIX PA0OT, CIIOXKHJIACh CHCTEMa KOHCYJIbTallMi WM HayYHOW HKCIIEPTHU3BI,
JICHCTBOBAIIN KypPCHI TIOBBILICHNUS KBATM(UKAINHU, ObUIN OPraHW30BaHbI JIEKIIUHU 10 MPO-
OnemMaM HayKH U TEXHHKH, IedcKas IOMOMIb U Apyrue (opMbl COTPYIHUYECTBA C MPO-
N3BOJICTBOM.

Ocoboe MecTo B COAPYXKECTBE YUEHBIX HWHCTHTYTa M CTPOHUTEICH-IIPOM3BOA-
CTBEHHHMKOB 3aHMMasl THCTUTYT HOBaTopoB-cTpouTenei, co3aanublii B 1950 1. Ero op-
rannzaropamu Obutn yuensie [ ICU B. T. Jlennos, E. M. ®ununmnos, B. W. I'nasun,
C. U. Konses, ctpoutenu A. II. Kynuxos, U. I1. Crenanos, T. C. Tpymun. 3anaueit
MHCTUTYTA KakK OOIIECTBEHHOTO OOBEIMHEHUSI YUCHBIX U MPOM3BOACTBEHHHKOB CTAJIO
n3ydeHue, o000mIeHne, nponarasja U BHEAPEHNE B IIPOU3BOACTBO IIEPEIOBOTO OIBITA
CTPOMTENBCTBA, JOCTHKCHNH HayKH M TEXHUKHU. J[eBU30M MHCTHTYTa ObLIO: «M3ydaTs,
94TOOBI BHE/IPSITHY.
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rpynna npenopaeatenen FTMCH Ha cTpouTenscTBe |
Fopbioeckon MIC (cHmok 1957 r.)

Bes ero nesrensHOCTH Oblila HallpaBiieHa Ha MOBHIIEHHE () (HEKTUBHOCTH TPOU3-
BOJICTBA, TPOU3BOJUTEIBHOCTH TPY/a, COeTMHEHNE HAyKH C MPOMN3BOJICTBOM, Pa3BUTHE
panmoHanu3aropcTBa u n3ooperarensctBa. C 1955 . 3amsrus B [MICH Benucs o Ho-
BBIM y4eOHBIM IUTaHaM, B UX pa3paboTke B MUHUCTEPCTBE BBICIIEr0 00pa30BaHUS IIPH-
HUManu akTuBHOE ydactue npodeccopa K. JI. bnoxun, K. I'. [luBakos, A. I'. [Tantotus,
I1. U. Muckynos. CinoxHbIE 3a/1a4l OBUIN TTOCTABICHBI MTEPE] THAPOTEXHUNIECKUM (a-
kynasreToM. CoBer MuHHCTpoB CCCP 1 Mapra 1951 1. npuHsin nocranosieHne 00 yBe-
JMYCHUHN BBIITyCKAa MH)KEHEPOB-THAPOTEXHNKOB. IHCTUTYTY ObliIa mocTaBieHa 3ajiava B
1951-1955 rr. noaroroBuTh 521 MHKEHEPA-THIPOCTPOUTENS, TO €CTh BTPOE YBEIUUHUTh
BBIITYCK HH)KEHEPOB 110 TAHHOM CIIEIMAILHOCTH. J[eKaHOM T'HIpOTEXHNIECKOTO (haKyh-
teta ¢ 1950 mo 1960 rr. 6611 A. C. MeiiepoB. bbut mpoBesieH JONOTHNATENBHBIN TIPH-
€M Ha THJIpOTeXHHUYeCKui (akynbTeT. Ha daxynprere B 3TH ToApl paboTaan ONBITHBIC
kBanuunupoBanHkie eparory: mpodeccop M. . EBnoknMoB-POKOTOBCKHH, TOTICHTHI
C. I'. enucos, E. I'. Tomukos, I1. A. borocnosckuid, I1. T1. Beixos, I1. A. YcreHckui,
b. A. [IatHunKNI.

Ha 1 ntonst 1955 1. B mHCTHTYTE 0Oy4anoch 1648 cTynenToB. J{MMIOMHBIE IPOEKTHI
Ha «XOPOIMIO» U «OTIMYHO» 3amuTiiin 6oiee 85 % BoimycknukoB 1955 1. [Ipeacenarens
I'OK, rnaBusril nnxenep Cramuarpaarunpoctpost C. P. MenBeneB, 0TMETHI aKTyalb-
HOCTb, XOPOIIYIO TEXHUYIECKYIO TPOPAOOTKY, TPUMEHEHHE HOBBIX TEXHUYECKHUX pelle-
HUI B TUINIOMHBIX pab0TaX BBITYCKHUKOB HHCTHTYTA.

PasBurne uncruryra ¢ cepeaunnl S0-x mo 80-e rr. XX B.

BasxHbIii 3Tamn B :kU3HU [ OPBKOBCKOTO MHKEHEPHO-CTPOUTEIBHOIO HHCTUTYTA Ha-
YUHAETCS CO BTOPOH MOJIOBUHBI 50-X IT. U IPOJOIIKAETCS 10 BTOPOH MOI0BUHBI 80-X TIT.
Ot0 OBITIO BpeMsi HanOoJee MHTEHCHUBHOTO PA3BUTHS By3a 110 BCEM HAIPaBICHHUSIM €TO
JIeSITETPHOCTH B TOM CHCTEME BBICIIETO 00pa30BaHMUs, KOTOpasi CIOKIIACh B CTPAHE B
rociieBoeHHOe BpeMsi. [1oaroToBKa KapoB Uil TUTAHTCKOTO CTPOUTEIHHOTO KOMILIEK-
ca CCCP ocraBasiach OZHOH M3 aKTyalbHBIX 3a/1a4 BRICUIEH MIKOJBI. BTopas momosuHa
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50-x — Hayaso 80-X IT. MPOIIOro BeKa — BPeMs 3aBEPLICHUSI HHAYCTPHUAIN3ALUH, He-
OBIBAJIOTO TPEXKIEC B MCTOPHUU CTPAHBI pa3Maxa KalHMTaJIbHOTO CTPOUTENHCTBA, POCTa
TOPOJIOB, XO3SIMCTBEHHOTO, MPOMBIIIICHHOTO OCBOCHHS HOBBIX TEPPUTOPHUH, MPHUPOI-
HBIX pecypcoB Cubupu n BocToka crpansl. B 3TH rogbpl ObIIH TOCTPOEHBI IECATKH ThI-
CSTY HOBBIX IPEINPHUSATHH, COTHH THICSY KMIIOMETPOB He(Te- U Ta30IPOBOIOB, CO3/1aHbI
TUTAaHTCKHE TuapocTaHiuu Ha Boare m pexax Cubupm, Cpenneir A3um, 3akaBKa3sbsl.
YpOauusauus cTpaHbl BbI3BasIa HEOBIBAIBIM POCT KHUIIMIHOTO CTPOUTEIHCTBA. JleCsITKH
MWIIHOHOB COBETCKHX JIIOZIEH MOJTYYMIIM B 3TH I'O/lbl OJ1aroycTpoeHHbIe KBapTupbl. Ha
3TOM HCTOPUYECKOM (pOHE IMPOMCXOIMIO MHTEHCHUBHOE pa3BUTHE [ OPHKOBCKOTO MHIKe-
HEPHO-CTPOMUTEIBHOTO MHCTUTYTA, CTABLIETO B ATH TOAbI OJHUM M3 aBTOPUTETHEHIINX
By30B CoBerckoro Coro3a. B mepron MacmTabHOro MpOMBIIIIIEHHOTO U I'PaXKJaHCKOTO
CTPOUTENBCTBA, pa3BepHyBLIerocs B ctpane, [ ICH ctan He TONBKO OXHOHN U3 BETyIUX
oOpasoBarenbHbIX opranuzanuii Coserckoro Coro3a 10 MOATOTOBKE BBICOKOKBAJIU(H-
IIUPOBAHHBIX CIIELUAINCTOB JJISI CTPOUTEILHON OTPACciy, HO U IIEPEIOBBIM HAy4HO-HC-
CJIEZIOBATEIbCKUM IIEHTPOM B 00JAaCTH CTPOUTENbCTBA. VIHCTUTYT CcTal OMHOM U3 Bax-
HEHIINX OMOp CONMAIbHO-3KOHOMHUYECKOTO PA3BUTHS HE TOJIBKO [OpbKOBCKOI oOmacTH,
HO U JIPYT'HX PETHOHOB CTPAHBI.

OTOT Tmpolecc HEpasphlBHO CBS3aH C HMEHEM
Anexcannpa Cepreesnua Metieposa (1915-2008 rr.).
Best 5ku3HB 3TOTO KPYMHOTO Y4YEHOTO, HHXKEHEpa-
CTPOUTENSI OT CTYJCHUECKHUX JIET /10 TOCIEAHNX JTHEH
mporuta B TMCHU um. B. II. Ukamoa — HHTACY.
Bremyckank [TMICU 1939 1., KaHAUIAT TEXHUYECKIX
Hayk (1944 1), mepBbBIil 3aBeAyONINI CO3MaHHON
B 1951 1. xadenps! ruapasiauku, B 1951-1960 rr. —
JeKaH THAPOTEXHHUYECKOro ¢akyisrera, ¢ 1960 1. —
MPOpeKTOp mo y4eOHo#l padore, ¢ 1967 r. — pekrop
WHCTUTYTA, 3aciuyxeHHblii ctpoutens PCOCP, na-
rpakJIeHHbIN AByMs opaeHaMu Tpynosoro Kpacnoro
3HaMeHH, U3BECTHHIN B CTpaHE YUCHBIH, WICH Hayd-
HO-METOJIMYECKOTO COBETa 10 TUApaBInke MuHBY3a
CCCP, ¢ 1987 1. mo mocnegHux gHEH — mpodeccop
kadenpsr Tuapasnukn HHIACY — TakoBBI BeXu ero
A. C. MeiiepoB 6uorpadun.

Anexcannp CepreeBnd MeliepoB ObIT BEICOKOOOPa30BaHHBIH, IIOUTMHHO UHTEIUIH-
TeHTHBIN y4eHBIH, JOOpOXKETATeIbHBIN, JOCTYIHBIN KaXIOMy CTYACHTY, IIperojaBare-
JI10, COTPYIHHKY, 3TO ObI MHTEPECHBIH, C TOHKUM YyBCTBOM IOMOpPa COOECEIHHK, HC-
KITIOUYUTEIIbHO MPEAAHHBIN ey, OTBETCTBEHHBIH PYKOBOJHUTENb, AKTUBHBIH yJaCTHUK
o011ecTBEHHOH >KM3HU Topoaa u obmactu. OH yMen LEeHUTH JIoJeH, BCeMEepHO, HeH3-
MEHHO MTOJIEP’KUBAJI TEX, KTO OBII IIpe/laH HHCTHUTYTY, OT/IaBaJl €T0 Pa3BUTHIO BCE CBOU
3HaHUS U cuibl. Kak pekTop OH HAaCTOMYMBO CO37aBall IIEpeIOBOl COBPEMEHHBIH BY3,
3aJI0KMI TeHJCHINIO €r0 PAa3BUTHS OT Y3KOCIIEINAIN3UPOBAHHOTO MHKEHEPHO-CTPOU-
TEJILHOTO MHCTUTYTA K COBPEMEHHOMY MHOTOITPO(HIEHOMY TEXHUUECKOMY YHUBEPCUTETY.
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€ coobuieHnen Ha HayYHOR KOHDEPEHLWIK BbiCTYNaeTr
AOKTOP TeXHWYecknx Hayk B.B6. MNamnecu |

BMmecTe ¢ HMM pa3BHBaJIM By3 €ro 3aMECTHUTENH: NPOPEKTOp IO ydeOHOIl padoTe
BeimyckHuK ['MICU, moment, kanaumar Texamdeckux Hayk B. M. Kozmom (1967-1986
IT.), IPOPEKTOPHI 110 Hay4yHOH pabote, BbimyckHUKH [ MICH, KaHIMAaThl TEXHUYECKHX
Hayk, poueHtsl H. Y. Cmonun (1960-1974 1) u B. H. [llusanos (1974-1980 rr.), BbI-
myckauk ['MICH, nokrop TexHudeckux Hayk, npogeccop M. C. Cenos (1980-1982 ),
IOKTOp TexHmuecknx Hayk B. B. Haiimenko (1982—1987 rr.). ®akymsreTsl BO3IIaBIIS-
mu: crpoutenbHeid — JI. Y. JJemunenko (19571963 rr.), M. I. Myxun (1963—-1966 1T.),
B. K. Aroaun (1966-1993 11.); cannTapHO-TexHUdeckuii — H. M. AancimoB (1949-1968 1),
B. . KpacuoB (1968—1983 rT.), TOKTOp XMMHUYECKHX HayK, mpodeccop B. A. S6mokoB
(1983-1987 rr.); runporexamdeckuii — A. I1. Tuxomupos (1960-1966 rt.), A. JI. Cyukun
(1966-1971 rr.), A. . Kpsmos (1971-1979 rr), FO. H. Crankesuu (1979-1986 r1.). B
1957 r. oTkphuIcs BedepHUid (akynpreT. Ero mexanaMu paboTay KaHIUAaThl TEXHHYC-
ckux Hayk, moueHTHl I. A. Komemo (1957-1968 rr.), B. K. PynoB (1968-1975 rr.),
C. B. Maubirun (1975-1987 rr.); Torna ke ObUT OTKPHIT 3a04YHBIH (DaKyJIbTET, €ro BO3-
DIAaBISUA  KaHAWIATBI TEXHUYECKHX HayK, HoleHTH b. B. Benenees (1958—1968 rT.),
A. I1. TuxomupoB (1969—1982 rT.), HOKTOp TeXHUYECKHUX HayK, mpodeccop A. @. bopucos
(1982-1990 rr.).

B 1966 1. OBLT OTKPBIT apXUTEKTYPHBIN (HaKyJIBTET, €ro IEPBBIM JCKAHOM CTal IIPO-
¢eccop 0. H. byonos. CoznaBanuces HoBble Kadenpsl: B 1960 r. — xadenpa opranusa-
LIUU U SKOHOMHKH CTpOHUTEIbCcTBa (3aBenyrouuii npodeccop M. I. Ceno). B 1966 r.
Kagenpa CTPOUTENBHON MEXaHHKH Pa3/eisieTcsl Ha JBE: CTPOUTEIbHOW M TeopeTHye-
CKOH MexaHUKH (3aBeayromuil — nmpodeccop A. A. AdeHayapeB) U COMPOTHBICHUS Ma-
TEpHaJIOB M TEOPHH YIPYTOCTH (3aBEAYIOIINI — IOKTOP TEXHUYECKUX HAyK, Ipodeccop
A.T. YroquukoB). B Tom xe rogy coznana kadeapa ropoiCKoro CTpOUTENHCTBA (3aBEAyTO-
i — ipodeccop E. I. Tonmkos). B 1968 1. u3 kadeaps! AepeBsIHABIX M METAILTHYECKAX
KOHCTPYKIIMH BbIJeNsieTcsl Kadeapa MeTANIMYECKUX KOHCTPYKINH (3aBeLy IO — T0K-
TOp TEXHHYECKUX Hayk, npodeccop b. b. Jlamricn), kadenpy KoHCTpyKunii U3 nepesa u
CHHTETHYECKNX MarepuaiioB Bo3miasisul npodeccop B. I Jlennos. Kadenpy apxurek-
TYPHOTO IIPOEKTUPOBaHMs, co3nanHyio B 1971 r., Bosrmasun npodeccop 0. H. Byonos.
B 1974 r. BoccTaHoBieHa Kadenpa WHXKEHEPHOW reoie3nd (3aBEAyIOMIMHA — IIOLEHT
@. T Koueros). B 1976 1. co3nana kadeapa 3cTeTHKHU U Tr3aliHa (3aBEIYIOIINAN — JOKTOP
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¢mnocopckux Hayk, mpodeccop JI. A. 3enenon), B 1978 r. — kadenpa ynpasieHust cTpo-
UTEIBHBIM ITPOU3BOACTBOM (3aBEYIOUIMI — JOKTOP SKOHOMHYECKHX Hayk, Ipodeccop
b. B. lllypos). B 1980 1. Beinenena kaenpa ucropun KIICC (3aBenyroniuii — JOKTOp
HUCTOpPUYECKUX HayK, mpodeccop A. A. KynakoB), kapenpoir ¢puinocopuu u HAyIHOTO
KoMMyHHU3Ma 3aBezoBai fgoueHt H. . Menpmmkos. C 1983 1. kadenpoit prrocopun 3a-
Bezosai npogeccop I. M. CozonTOB, TOra e, B 1983 1, co3nana kadeapa apXUTeKTypHOTO
NIPOEKTUPOBaHNMS 1 n3aiiHa (3aBeyrommmii — FO. I. Camoiinos). B 1986 r. co3nans! kadeaps
ABTOMATH3allMN TEXHOJIOTHYECKHUX IPOLECCOB (3aBEIYIOUNH — JIOKTOP TEXHHYECKUX
Hayk, npodeccop B. WM. Pynuunkuii); oxpaHBI Tpyaa W OKpyXKarolield cpensl (3aBely-
IOIUI — JIOKTOp TEXHUYECKUX Hayk, npodeccop A. @. bopucos). B 1987 . ocHoBaHa
Kadeapa NMPUKIaTHON MaTreMaTHKN (3aBEIyIOMIMH — JIOKTOpP (U3UKO-MaTeMaTHYECKUX
Hayk, npodeccop A. H. Cynpyn). B 1988 r. coznana xadenpa nusaiina, pucyHka 1 >Ku-
BorucH (3aBenyromuii — npogeccop O. I1. dposo); B 1989 1. oprannzoBaHbl ABE HOBBIE
kadenprl: TermtorazocHabkeHus (3aBenyromuid — npodeccop b. B. lllanuH), oTorueHus
Y BEHTWILUH (3aBSOYFOLIHI — TOKTOP TEXHIMYECKUX HaykK, mpodeccop B. . Bonpog). U3 30
kaenp 21 BosmaBism podeccopa, JOKTopa Hayk.

B 3TH ke ToABI OpraHu3yI0TCS HOBBIE CTPYKTYpPhl HHCTUTYTA: ITOJrOTOBHTEIBHOE
otnenenue (1970 1.), hakynprer moBeimeHus kBamudukammm (1970 r.), paxynsreT opra-
HH3aTOPOB MPOMBIIIJICHHOTO IIPOU3BOCTBA U cTporuTeiscTBa (1972 1.).

60—80-¢ rT. XX B. KOpEHHBIM 00pa30M H3MECHIIN BHEIIHUH 00IMK By3a. [lox py-
koBozicTBOM A. C. MeiiepoBa ObUTH PEKOHCTPYHUPOBAHbI CTApble JOBOCHHBIE yueOHBIE
3[JaHMS U TIOCTPOCHBI HOBBIE KopIyca yHuBepcuTera. B nentpe . ['opbkoro cioxuics
OOIIMPHBIHA, KOMIIAKTHO PAcIIOI0KEHHBIN KOMIUIEKC BY30BCKHX 34aHUH M3 § y4eOHBIX
KOpPITyCOB, 2 CIIOpT3ajoB, OacceiiHa, rapaxka n kKoteapbHOH. Ha Mecre craporo aByxo-
TaxHoro 31aHus (1o ynune KpacHouorckoil) ObUI0 MOCTPOCHO MATHITAKHOE 3/1aHHE
BTOpOTo yueOHo-aboparopHoro kopiryca. Ilo ynuie ['oroms OblIv MoCTpOEHHI Ba Jie-
BSATHATAXHBIX 3[JaHUS: IATHIH KOPIYC apXUTEKTYPHOTO (haKyJbTeTa U MecTol yueOHo-
na00paTopHBI M OMOMMOTEUHBIN KOpITyca. YBEJIMYEHHE IUIOMAaN y4eOHO-ITPOU3BOI-
CTBEHHBIX ITOMEIIEHU I MO3BOJINIIO YIYUIIUTh IPOU3BOACTBEHHBIHN Npoliece, KaueCTBEH-
HO OOHOBHTH y4eOHO-HAay9IHYIO JabOpaTopHYIO 0a3y, OCHACTUTH JIA0OPATOPHHA HOBBIM
COBpEeMEHHBIM 00opynoBaHneM. CIIOXKHIIaCh COBpeMEHHast 0aza CTy/IeHUeCKnX o01e-
)utiit Ha 2200 Mect: mepBoe obmiekuTue Ha yi. [oroms, BTopoe — Ha yi. Kopeiickoi,
2 NEeBSITHATAXKHBIX KOpIyca Ha yiI. Tumupszesa. OOmexuTusiMu Obu1H 00ecIiedeHbI Bee
MHOTOPOJHHE CTYJCHTHI. YCIICIIHO BEJIOCh CTPOUTEIBCTBO KIJIbS IS TIpeTioiaBarenei
U COTPYAHHMKOB By3a. CaMOCTOSTENIFHO M Ha JIOJIEBOM Y4aCTHH OBIIHM MOCTPOCHBI 10Ma
Ha yi. I'enkunoii, Cycnosoii, llltemenko, Pokoccosckoro, I'oroms. JlecsaTku cemeil mpe-
MI0/IaBaTesIeH MOyY I B T€ IO/l HOBBIE KBAPTHUPHI WIIN YITyUIIHIIN JKWIHIIHbBIE YCIIO-
Busi. Ha Gepery ['oppKOBCKOTO BOIOXpAaHIIIUINA OB CO3/1aH CIIOPTHBHO-030POBUTEIb-
HBII JIarephb [UIs IpenoaaBaTeneii, CTyeHToB, 0a3a Ul MPOM3BOACTBEHHON IPAKTHKH.

B 60-80-e rogst XX B. OCHOBY MpENoAaBaTe/IbCKOro KOpIyca MHCTUTYTa COCTa-
BM mpodeccopa, TOUEHTHI, JAOKTOPAa M KAaHAWAATHl HAYK, BBITYCKHHUKH, ACHHpaH-
Tl 'MCH 10BOEHHBIX M MEPBBIX MOCIEBOCHHBIX J€T. BOIBIIMHCTBO U3 HUX IPOIIIU
Benmukyro OTedecTBEHHYIO BOWHY, MMEIH OIBIT MPAKTUICCKOW WHKEHEPHOU, olrmie-
CTBEHHO-ITOJIUTUYECKOH pabOThl. MOXHO OTMETHUTH HEKOTOpPbIE OOMIME XapaKTepHBIE
YepThI ATOTO MOKOJICHHS IperoaBaresieli By3a, 00€CIeYrBIINE BO MHOTOM YCIIEXH €T0
pa3BUTHS. DTO — BBICOKHH YPOBEHb ITPO(eCCHOHAN3MA, XOPOlIas HHKeHEepHast IKOoJIa,
0OBIION MHTEPEC K HAYKe, NCKIIIOUYMTEIHHO OTBETCTBEHHOE OTHOIICHHUE K 00yUEHHIO 1
BOCTIMTAHUIO MOJIOJICXKH, ITPEJAHHOCTD, JTI0O0Bh K POJHOMY By3y. DTH YepThl XapakTe-
pa, mpucyne OOJIBIIMHCTBY IIPEroiaBaTesIell TeX JIET, CO3/1aBald B COBOKYITHOCTH aT-
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Mocdepy APYKHOHM TBOPUECKOH KM3HM KOJUIEKTHBA MHCTHUTYTA, aTMOC(HEpy CITyKEeHHS
JIelly TIOJITOTOBKH BBICOKONPO()ECCHOHANBHBIX KaJpOB HH)KEHEPOB-CTPOHUTEICH, BOC-
MUTaHNUS HPABCTBEHHOTO, OOIIECTBEHHOTO O0JIMKA CTYAEHYECKOH MOJIOACKH, MOJIOBIX
CIEUAIHCTOB.

A. C. MeiiepoB, Kak HUKTO JPyTO#, IPUBETCTBOBAII 3TO, IOHUMAasl BAXKHOCTD JIPYXK-
HOW TBOPUECKOH pabOTHI BCEX M KaXJIOTO B KOJJIEKTHBE, paOOTHI, KOTOopast oOecrieunBa-
Ja ycriex By3a. Ha mepBom Mecte Obl1a ero 3a00Ta 0 pocTe KaapoB, 0COOCHHO MOJIOBIX
YUYEHBIX U TIEeJJaroros.

B 1955 1. B By3e npenogaBareiabcKyro padoty Benu 153 menarora, B 1990 1. ux dmc-
neHHocTh npeBbiciia 500 coTpyaHuKoB. DP(GEKTUBHON MIKOIOH MOATOTOBKH IPETIO-
napareseil ctana acnupanrypa. Toapko B 70—80-e rr. XX B. YUCIIO OCTENEHEHHbIX Mpe-
nojasaresieil yBenuamiock Ha 150 denoBek, OOIBIIMHCTBO U3 HUX MPOLLIN aCHHPAHTY-
py T'MCH, cranu kanaugaramu HayK. B 9Tu rozbl npenogaBaTensiMu HHCTUTYTa ObLIO
3amumieHo 11 JTOKTOpcKuX JuccepTanuii, CTOJIBKO e B IOCIEAYIOIIee AEeCITUIEeTHE.
Oco6oe Baumanune A. C. MeiiepoB yzaensut o01eo0pa3oBaTeabHbIM, €CTECTBEHHOHAY -
HBIM M 00IIIECTBEHHO-TYMaHUTapHBIM Kadenapam. B nucropuu By3a kadenpy mareMaTnku
BCerna BO3MIaBIsUM Jokropa Hayk. B 30-e romsr — C. A. Bpaiines, 3arem — C. A. Tenbdep,
B. A. bpycun; Ha xadenpy ¢usuku ObUT TpHUIIamieH TokTop Hayk B. B. Tamoiikus,
Ha Kadeapy XuMuu — JOKTop Hayk B. A. SI6mokxoB. B 60-80-¢ rompl mokTOpamu o
COLIMAJIEHO-)KOHOMHUYECKUM JAHUCHUILIMHAM cTanu ucropuku B. S. JloOpoxoros,
A. A. Kynakos, B. II. Koxeaukos, ¢mrocods JI. A. 3enenos, I. M. Co30HTOB,
M. M. A6pamines, skonoMuctsl — C. JI. Manamms, O. I1. Kopobeiinukos, b. B. Lllypos.
B Te rozbl Takoro KOJIMUYECTBA JTOKTOPOB-00IIECTBOBEIOB HE OBIJIO HU B OJHOM TEXHH-
4yecKkoM By3e I. [opbkoro.

Baxueiieil Bexoil B pa3BUTHUM MHCTUTYTa CTajo co3lanue B 1966 r. apxutek-
TYpHOTO (axyJIbTeTa JJIsi HOATOTOBKM APXUTEKTOPOB M TU3AHHEPOB. Y HCTOKOB 3TOH
CHENNAITBHOCTH CTOSUIM MHOTHE BBIITYCKHUKH BY3a, apXMTEKTOpHI I. ['opbpKoro, mpe-
M0J]aBaBIINE APXUTEKTYPHBIE JUCHUIUIMHBI OyAYIIMM HH)KEHEpaM-CTPOHUTEISIM,
. N. CunpBanos (Beimyck 1932 1), JI. 1. PoxxaecTBeHCKas U ApyTHe.

INepBbiM nexanoM HOBOroO (akyisrera B 1966 1. cran Bemryckank [ ICH 1940 1, ygact-
HUK BOWHBI, B TIOCJICBOCHHBIC TOIBI TIABHBINA apxuTekrop r. lopekoro HO. H. ByOHOB.
3arem aexanamu Obutd: B 1970—-1980 rr. mouenT I. B. Kanakos, B 1986—1988 1. — moxTop
TEXHUYECKHUX HayK, BeTepaH OrtedecTBeHHOU BOMHEI mpodeccop B. C. [Tono3os, B 1988—
1993 r. — gouent B. M. Macankun. BaxkxHy1o posib B CO31aHUU TOPHKOBCKON — HUKETO-
POZCKOH HIKOJIBI APXUTEKTOPOB MMEJIA OPraHU3allMOHHAs, [Te1arOrHYecKast IesITeIbHOCTD
0. H. ByOHoBa, npodeccopa, 3aciyxenHoro apxurekropa PCOCP.

ABropureT (haKylIbTeTy CO3/aBaJld M JIpyTHe M3BECTHBIE apXuUTeKTOpbl. Cpeam
HUX 0c000€ MECTO 1O NpaBy NPUHAAIECKHUT 3acihykeHHoMmy apxurekropy PCDCP
C. JI. AradoHOBY, OCHOBATEIIO HUKETOPOJCKOI IIKOJIBI apXUTEKTOPOB-PECTABPATOPOB,
JOCTH)KEHUSI KOTOPOH MOIYYMIIM BBICOKOE IIPU3HAHME B CTpaHe. 3a BOCCTAHOBICHHE U
Hay4HYI0 pecTtaBpanuio Hmwkeropoackoro kpemist mpodeccopy 'MCH C. JI. AradoHoBy
B 1989 r. 6pina mpucyxnena ['ocynapcrsennas npemust CCCP.
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10. H. By6nos

MHorue BBINYCKHUKH (haKylIbTeTa CTajdd ero InpernopaBarexsiMu. Cpenu HUX:
nokropa apxutektypbl A. JI. TI'enbdonp, O. B. Opensckas, C. M. Illymunkusn,
A. A. SIxoBnes, nokrop ¢unocopckux Hayk C. B. Hopenxos, nonentsr B. B. 3yoxos,
I M. Tonos, I'. U. IlankceHoB u apyrue. bosblioi BkiIag B JajbHeNIee pa3BUTHE LLIU-
POKO HM3BECTHOH B CTpaHE HUKETOPOJCKOM apXUTEKTYPHOHN ILIKOJbI BHECIH BBITYCK-
HUKHU (akyabreTa: IaBHBIM apxuTekTop ropona akageMuk PAACH A. E. XapurtoHos,
uwireH-koppecnonnenT PAACH E. H. Ilecros, 3aciyxeHHbll apxutektop Poccum
10. H. Kapues.

B 1976 romy Obuta co3maHa xadenpa 3CTETUKU U nu3aiiHa. Ee mepBhIM 3aBemyro-
muM B 1976—1983 1. 65111 1oKTOp ritocodekux Hayk JI. A. 3enenos. Ero reoperuue-
cKkue padoThl B 00JaCTH SCTETUKU U AM3aiiHa, OATOTOBKA MHOTOUMCICHHBIX KaHIH/a-
TOB HAayK ChII'PaId BaKHEHIIYIO POJb B CTAHOBIEHUH BBICOKOABTOPUTETHON AH3aiiHep-
ckoit mkosel B HiwkHem Hosropone. Ocobast posb B 3TOM NPUHAUICKHT Tpodeccopy
O. I1. ®ponosy, 0HOMY U3 U3BECTHENIINX AnU3aiiHepoB Poccuun.

Tpanunun apXuTEKTYpPHOTO 00pa30BaHMsI, METOANKA O0yUCHHS aDXUTEKTOPOB Pa3-
BHBAJINCH HA TEX OCHOBAX, KOTOPBHIE OBUIN 3aJI0)KEHBI B CTOJIMYHBIX BY3aX, B TECHBIX KOH-
TaKTaX C MPOEKTHBIMU UHCTUTYTaMHU, C IEPCOHANBHBIMU APXUTEKTYPHBIMH MACTEPCKUMH.

B 60-e rogsl CymiecTBEHHO PAaCHIMPUICS CHEKTP CIEHUATbHOCTEH, MO KOTOPBIM
HHCTUTYT FOTOBUJ MHKE€HEPOB. [losABUINCH HOBBIE CENHAIBHOCTH: «l0Opojackoe cTpo-
UTENbCTBOY, «[IpOU3BOACTBO CTPOUTENBHBIX U3JENNN U KOHCTPYKLUI», «OUnCTKA IpH-
POAHBIX M CTOYHBIX BOI», «APXUTEKTYpa», «ABTOMOOMIBbHBIE NOporn», «Juzaitm». K
1990 r. ux HacuuThIBaNOCH 12.

K 1980 r. Gosnee uem B /1Ba pas3a yBEIMYMBACTCS YHCIEHHOCTh CTyAeHTOB. Ocoboe
BHUMAaHHE B 3TH TOJbI PEKTOPAT YIS TEXHNIECKOMY OCHAIIEHHIO Y4eOHOTO Mporiec-
ca, Hay4HBIX UCCIIEAOBAaHUN B By3€. bbUI CO3/1aH BEIUNCIUTENbHBINA HEHTP, OCHAIIAINCH
KOMIIbIOTEpaMHU ayJuTOpuu. B yueOHBIN mporece ObliIM BBEICHBI HOBBIE YUeOHbBIE Kyp-
ChI, 00ECTIEYMBABIINE BEICOKYIO TEOPETHUYECKYIO U MPAKTHYECKYIO TIOATOTOBKY CTY/CH-
TOB, MCIIOJIb30BAHUE BBIYMCIUTENBHON TEXHHKH, OCBOEHHE MaTEMAaTHYECKUX OCHOB
cucteM aBroMarndeckoro npoekruposanus (CAIIP) u npyrue nepenosble yueOHbIE 1
Hay4HbIE TEXHOJIOIUMHU. B 3TH rojbl By3 yCIENIHO BBINOIHSI TOCYIapCTBEHHbIE TIIAHBI
BBbIITyCKa crienuanuctoB. B 1955 r. nuninoMbl HHKEHEPOB-CIIELUAINCTOB Noayumiid 326
qenoBek, B 1970 . — 646, B 1980 1. — 1112, B 1990 . — 689. Beero 3a 3T0T nepuox ObL10
BBIITYILEHO OoJiee 25 THICSY HHXEHEPOB.
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VYdeHble HHCTUTYTA YCHEIIHO pellaJii MHOTHE aKTyalbHbIE ITpo0iIeMbl Hayku. B
By3€ CIIOKWJINCH CHENHaIbHbIC HAyYHbIC HAIPaBJICHHs, HAYaIl (OPMHUPOBATHCS HAYU-
HBI€ LIKOJIBI, MOJTYYHBIINE IIMPOKYIO U3BECTHOCTH B HayuyHOM Mupe. HMP Obumn TecHO
CBSI3aHBI C IIPOM3BOICTBOM M Y4EOHBIM ITPOIIECCOM, 00yUeHHEM Ha OCHOBE HOBBIX HAy-
HBIX HJeH 1 pa3paboToK cTyaeHueckoi Monoaexu. bosee 60 % Hay4dHBIX pabOT BeIHCh
1o mporpammamM [ocyaapcTBEHHOro KOMHUTETA MO HayKe M TEXHHKE M MHOTHX MUHH-
crepcTB: «YenoBek u okpykaromas cpena. [Ipobmemsl oxpassl mpupoas», «Cucrema
aBToMaTu3upoBanHoro npoekrupoBanus (CAIIP)» n ap. [lng nx pa3paboTku npu Ka-
(enpax ObLIH CO3/1aHBI MEKOTPACIIEBBIE HAyUHBIE JIAOOPATOPHN: JIAOOPATOPHS OUHCTKU
MIPUPOAHBIX U CTOYHBIX BOJ, TEPPUTOPUAIBHAS HAYYHO-HCCIIE0BATENIbCKas 1aboparo-
pHsl OpraHM3alnu M SKOHOMHKH cTpouTenbHoro npoussoacrsa (THUIJIOOSC), undop-
MaIMOHHO-BBIYHUCIIUTEIIBHBIN IIEHTD.

[Inpoxyto M3BECTHOCTH MOJIYYMJIM PE3YJIBTAaThl HCCIEAOBAHUN IIKOJIBI, KOTOPYIO
BO3IVIABIISUT IOKTOP TeXHUYECKUX Hayk mpodeccop I1. U. [InuckyHoB u ero yueHuk — Oy-
IYIIUH PEeKTOp By3a, JOKTOP TEXHHUECKUX HayK, mpodeccop B. B. Haiinenko, ocobeHHO
€ro MCCIeIOBaHNUs B O0JIACTH THJIPOIUKIOHOB. PazpaboTaHHbIC HA OCHOBE IIPEIIOKEH-
HOW UM TEOPHUH HAIIOPHBIX THAPOLUKIOHOB KOHCTPYKIIMHU arIapaToB MOJIyYNIA Macco-
BOE MIPAKTUYECKOE BHEIPEHNE. ITH KOHCTPYKIMK OBUIM Ha yPOBHE JIyYIINX MHPOBBIX
JOCTH)KEHHH TOTO BPEMEHH.

B npakTHKe cTpONTENHCTBA MOy YHIIN TPU3HAHUE TEOPETHIECKHE NCCIICAOBAHNS U
KOHCTPYKTOPCKHE pa3padOTKU B 00IACTH CTPOUTEIHHOM aKyCTHKH, BBITIOJIHEHHBIE TIPO-
(eccopom, tokropom texHrnuecknx Hayk M. C. CenoBbimM. CIIOXKHINCH HOBBIE HAIlpaB-
JIeHNs B 00J1aCTH THAPOCTPOUTEIHCTBA TT0/I PYKOBOACTBOM JIOKTOPA TEXHUYECKUX HAYK,
npogeccopa Il. A. Borocnosckoro. [IpemioxkeHHble UM TEOPETHUECKNE W MHXKEHEp-
HO-TEXHOJIOT'MYECKHUE pPEIIeHHUs] Ipo0JieM CTPOMTENbCTBA IUIOTHH Ha pekax KpaiiHero
CeBepa B yCIOBUSIX HU3KHMX TEMIIEPATyp M BEUHOW MEP3JIOTHl BHEAPEHBI B MPAKTUKY.
Boubmioit nHTEpEC MPaKTUKOB BBI3BAIN TEOPETHUECKNE 000CHOBAHMS METO/IOB pacyeTa
CTPOMTENBbCTBA IPYHTOBBIX IUIOTHH. TeopeTHuecKue NCCiIeOBaHNs JOKTOPA TEXHUYE-
CKHUX Hayk, npogeccopa b. b. Jlamricn B 061acTH TOHKOCTEHHBIX METAJIIOKOHCTPYKIIMH
HAIJIM IPUMEHEHUE HE TOJIBKO B CTPOUTEIBCTBE, HO M B CyAOCTPOCHHH, PaJMOTEXHH-
K€ M JIpyTuX 00JacTsSX HMPOMBIIUICHHOCTH. bojblIoe mpakTudeckoe 3Hau€HHE MMEIH
HCCIJIeIOBaHNS B OOJIACTH TEXHOJOTMH M OpPraHW3alldi CTPOUTENIHOTO IPOHU3BOICTBA,
ero 3¢ $eKTUBHOCTH, KOTOPbIE BEIHCh MO/ PyKoBoACTBOM mpodeccopa M. I. Cenona.
[ToaroroBneHHBIH UM y4eOHUK MO SKOHOMHKE W IJIAHWPOBAHHIO CTPOUTEIHCTBA CTal
OJTHMM M3 JIyUIINX B CTPAaHE W N3aBaJICsI HECKOIBKO pas3.

B 70-90 roxsr nponutoro Beka yuensie [ ICU npopomkanyu Hay4HbIE UCCIIEA0BA-
HUS 110 BOKHEHIINM HAIIPABJICHUSAM HAyKH M IPOU3BOCTBA 110 MpOrpaMmMaM AKaJleMUH
Hayk CCCP, 'KHT, Munsy3za CCCP u PCOCP, I'occTpos u 1pyrux BegoMcTB, B 1986—
1990 rT. TaKMX MpOrpaMM HACYHTHIBAIOCH 65, KpoMe Toro, 86 TeM pa3padaThIBaIHCh
I10 TUIAHAM OTPACJIEBBIX MUHUCTEPCTB. MI3BECTHBI NCCIIEIOBaHNUS B 00JIACTH DIIEKTPO/IOB
(pyxoBoanTens — nokTop TexHudeckux Hayk [. C. [lImakoB), mpon3BOACTBA H3OISAIMOH-
HBIX MaTepUaIoB HAa OCHOBE JKUIKOTO CTEKJa (PYKOBOJUTEIb — JOLEHT, KaHIUIaT TeX-
HUYECKHX HayK A. A. SIBOpCKHii), pallOHAIBHOTO UCIIOIB30BAHNS SHEPIETHYECKHX pe-
CYpCOB MaJbIX pek (pykoBoautels — npodeccop A. C. MeiiepoB), TEXHOJIOTHH OYUCTKU
CTOYHBIX BOJ (PYKOBOAUTEIb — JOKTOP TEXHWYECKNX Hayk, npogdeccop B. B. Haiinenko),
JIETKAX CTEP’KHEBBIX M TOHKOCTEHHBIX METAJUIOKOHCTPYKLHUH (PYKOBOIUTEIH — JOKTOP
TEeXHUYECKHUX Hayk, npodeccop M. B. Mones), TexHoioruii onamyOHbIX cMa3ok (py-
KOBOJIUTENb — JIOKTOP TEXHUYECKHX HayK, npogeccop A. @. Mankesud), paboTsl 1o
aKTyaJIbHBIM IpoOJieMaM MaTeMaTHKH, (U3MKH, XUMHH, KOTOPBIE BEJIU: JIOKTOp (HU3H-
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KO-MaTeMaTH4eCKUX Hayk, nmpodeccop B. A. bpycuH, T0KTOp (pU3UKO-MaTeMaTHIECKUX
Hayk B. B. TamolikuH, TOKTOp XUMHYECKHX HayK B. A. 161m0K0B.

Pextop ITICU A. C. MeiiepoB oka3bIBaj MOCTOSHHYIO IOJACP)KKY HAYIHOH pado-
Te o0mmecTBoBeA0B. [Ipn3Hanne HayuyHOH OOIECTBEHHOCTH IOIYYHIIN HCCIIEA0BAaHUS B
obnactu ¢pmrocopun, pyKoBOANI KOTOPBIMH JOKTOp Hayk, nmpodeccop JI. A. 3eneHos.
Co31aHHBII UM IUCKYCCHOHHBIN «(uinocodckuii Kiryd» — caMoziesiTeIbHOE TBOPUECKOe
00beMHEHNE YUCHBIX — CTaJl TOPHKOBCKUM PETHOHAJILHBIM HAYYHBIM [IEHTPOM, CILIO-
TUBIIAM (HII0CO(OB MHOTHX BY30B CTPaHbI, 0COOCHHO TBOPUECKYIO MOJIOAEKb. 3a TPH
ECATUICTHS ACATENFHOCTH KiTy0a cocrosumochk Oonee 1000 3acemanmii, mpoBeaeHo 27
KOH(EpeHIHi, aKkaJleMUIECKUX CHMITO3MYMOB, «SIPMapoK Hei» 1o npobiemam Teopun
ACTCTHKH, JHM3aifHa, COIUaNbHON (rnocopuu. YdacTHUKaMU Kiry0a OBLIO OIMyOIHKO-
BaHO 65 WHIWBUIYATbHBIX U 29 KOJUIEKTUBHBIX MOHOTpaduil, BEIIOIHECHBI U 3allIUIIe-
HBI 10 moxTopckux m 22 KaHIUAaTcKue nuccepranuu. Ha 0aze ¢umocodekoro xiryda
B 'MCU nonyuunu pa3BUTHE OOLIECTBEHHBIH HAYYHO-HCCIIEAOBATEILCKAN HHCTHTYT
BAJICOJIOTHH W DKOJIOTHH 4eJIOBEKa, 00IIepoccuiickas o0IIecTBeHHAs aKaJAeMUuH Yello-
BEKOBEJICHUSI.

Crnemyer OTMETHTH KOHIIEHTPALMIO YCHIIMHA KOJJICKTHBA MHCTUTYTA B MIPHOPUTET-
HBIX, HanOoJIee aKTyalbHBIX W BOCTPEOOBAHHBIX HAyKOH M MPOM3BOACTBOM HarpasJie-
HUSIX, BBICOKOE KaueCTBO MCIIOIHEHHUS padoT, IOBEACHHE MX [0 BHEAPCHHS B IPOM3-
BOJCTBO. [Ipobiema BHeIpeHNUs pe3yIbTaToOB HayKH B IIPOM3BOJICTBO BCET/A aKTyallbHa,
[0 €€ PEIICHUIO BO MHOT'OM ONPEACISUINCh PEHTHHIOBBIE IOKa3aTeln paboThl By30B,
UX aBTOPUTET M MECTO B CHCTEME HAyKH M 00pa3oBaHMA. YK€ B T€ IO/l HHCTUTYT IO
MHOT'HIM HAIIPABJICHUSM CTAHOBWIICS OJIHUM W3 aBTOPUTETHBIX, BETYIIHX CTPOUTEIHHBIX
BY30B CTpaHbl. BaXHBIM MOKa3aTeleM CUMTaJCS HEMOCPEICTBEHHBIH SKOHOMUYECKHN
a¢deKT OT BHEAPEHICCKON IeATeNbHOCTH. Torna Kaxxap1id pyOub, 3aTpadeHHbIil Ha HUP,
B 'MCU naBan yetsipe pyOmnst npuObuii. PUHAHCOBBIC OTYUCICHUS OT BHEAPEHHUS OT-
KPBITHH M N300peTEHNH YyUEHBIX CIIOCOOCTBOBAJIN OCHAIICHUIO By3a COBPEMEHHBIM Ha-
YYHO-HCCIIEIOBATEIILCKAM 000pyI0BaHHEM, TEXHUKOMI, Tprudopamu, DBM.

Pe3ynbrarhl HayqHBIX HCCIIEIOBAHUI 3aKPEISUIUCh aBTOPCKUMH CBUAETEIbCTBA-
My u nmareHTamu. 3a 1973-1990 rr. 6pu10 Momano 618 3asgBOK Ha M300pPETCHUS H OT-
KpBITHS, TTosTydeHo 6osee 400 aBTOPCKUX CBHIETEILCTB. B Te jke rojbl TOKTOp TEXHU-
yeckux Hayk B. B. Halinenko umen 103 narenra u CBUAETEIbCTBA, KAHIUAT TEXHUYE-
ckux Hayk B. A. BoiitoBuy — 29 aBTOpCKUX CBHUIIETEILCTB, JOKTOP TEXHUUYECKUX HAYK
A. ®. Mankesuu — 27, kanauaar texuuueckux Hayk A. K. SIBopckuit — 23, nokTop Tex-
HUYECKUX HayK, U3BECTHBIN B cTpaHe ruaporexHuk b. M. Epaxtun — 22 cBuerenscTsa.
B 1971-1990 rr. 0bu10 3amumnieHo 199 kaHIUIATCKUX U JOKTOPCKHAX JTUCCEPTAIHN.

B HayuyHyi0 paboTy aKTHBHO BKJIIOYAJIHCH CTyAE€HTH. OHU y4yacTBOBAJIN B MHOTO-
YHCICHHBIX KOHKYPCaxX, CMOTPax, B X03J0TOBOPHBIX paboTax Kadenp; MHOTHE HX pa-
00THI OBLTH OIYOJIMKOBAaHbI, BHEPEHBI B TPOM3BOJCTBO. BOJIBIINM aBTOPUTETOM B By3e
noib3oBanock CryneHdeckoe KOHCTpykTropckoe Oiopo. ITo mpoekram CKbB Obino mo-
CTPOCHO HEMaJIO IPOU3BOJICTBEHHBIX U KYJIbTYpHO-OBITOBBIX 00BEKTOB B [ OpbKOBCKON
obmactu, B Kazaxcrane, B Opyrux permonHax crpaHbl. OCOOCHHO MHOITYJISIpHBI ObUIH
MIPOCKTHI JIETCKUX WTPOBBIX IUIOMIAJIOK M CIHOPTUBHBIX KOMIUIEKCOB, pa3paboTaHHBIC
CTyJICHTaMHU-apXuTeKTopamMu. Ha 3Toii ocHOBe pa3BepHYJIOCH NIMPOKOE CTYICHUECKOE
JIBIDKEHHE CEMHUECSTHIX I'OJI0B MOA JIO3yHroM «CaMu MpPOEKTHUPYEM, CaMU CTPOHMY,
BBICOKO OLIEHEHHOE OOIIECTBEHHOCTHIO TEX JIET.

ABTOpPHUTET By3a B OTH TOABI YTBEPXKJAJICS HE TOJBKO KAadyeCTBOM ITOJTOTOBKH
CHENNAINCTOB MHXEHEPOB-CTPOUTENCH, HO M pa3sHOOOpasHBIMH (popmMamMu HAy4HOM,
00I11eCTBEHHOH, OpPraHN3alMOHHON, KOHCYIBTAIIMOHHOHN ITOMOIIN By3a IIPOU3BO/CTBEH-
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HBIM KOJIJICKTHBAM M HPEANPHATHSM. DTOMY aKTHBHO CIIOCOOCTBOBaJI OOIIECTBEHHBIN
WucTuTyT HOBAaTOPOB-CTpOUTENEH, co3nanubli emie B 50-¢ . XX B. 910 ObL1A 2 dek-
THUBHas (popMa COBMECTHOT'O TBOPYECTBA YUCHBIX By3a M WH)KEHEPHO-TIPOHM3BO/ICTBCH-
HBIX CTPYKTyp. B MHCTUTYTE HOBaTOpOB-CTPOUTENEH HACUUTHIBANIOCH 12 crienuanus3u-
POBaHHBIX TEMAaTHYECKUX CEKIUI, KOTOpPbIE BO3MIABIISUIN U3BECTHBIE yUEHBIE By3a. B
1977 r. B ero cexkuusx 3aHuManock 520 ciymarenei-npon3BoacTeeHHUKOB. B 70-80-¢ rm.
HHCTHTYTOM pyKoBoawi npodeccop M. I. Cenos. 3a 30 xer paborer MHCTHTYTA HO-
BaTOPOB-CTPOUTENCH B HEM OOy4YHIINCH |1 ThICSY MHXKEHEPOB, pabOUYMX MpeIIpUsATHHA
1 CTPOEK, B NMPOU3BOJCTBO OBLIO BHEAPEHO CBbHIME 540 parnoHAIN3aTOPCKUX IPOEK-
TOB, SKOHOMHYECKas 3()(HEKTUBHOCTH OT KOTOPBIX HCUUCIISETCS I€CATKAMH MUJIJIHOHOB
py6Oneit. B cexnusix MHCTHTYTa HOBAaTOPOB-CTPOUTEINCH BBIPOCITH M3BECTHBIC HA BCIO
ctpany crpoutenu: 'epou Conmanuctuueckoro Tpyna H. B. CeicoeB u P. A. I'aBpunos,
3acinyxeHHble ctpourenn PCOCP B. H. Cesriues, H. I Pomanos, M. II. CrenaHos,
M. A. KaprieeB u apyrue, U3BECTHBIE HAa BCIO CTPAHy CTPOUTENH, MHOTHE U3 HUX — BbI-
nyckaukn [TMMCU. Ha nepenoBbIX CTpOWKax, pyKOBOAWUTENIN KOTOPBIX OBUIM CBSI3aHBI
¢ MHCTUTYTOM HOBAaTOPOB-CTPOUTENEH, MTPOXOJUIH IPOU3BOACTBEHHYIO IPAKTUKY CTY-
JICHTBI, MHOTHE U3 HUX 110 OKOHYAaHWM MHCTHUTYTA IIUIK paboTaTh B 9TH KOJJICKTHUBEI, U
BBIPOCIH B HUX B KPYNHBIX OPraHU3aTOPOB CTPOMUTEIBHOrO IMpousBoactsa. MHcTUTYT
HOBATOPOB OBLT IPU3HAH «JIYYIINM HAPOAHBIM YHUBEPCUTETOM) CTPaHbl, OTMEYCH MHO-
rumu rpamotamu U qurmtomamu HTO CCCP, BLICIIC, obmiecTBa «3HaHue).

YeroiiunBoii (hOpMOIi CBSI3M yUEHBIX C IIPONU3BOICTBOM OBLT (PAKYIBTET HOBBIIICHHS
kBanmnukanuu PIIK, cosmanneiii mpukazom Munpy3a B 1970 r. Ha ®IIK 3a aBanuars
JIET mponuTH 00ydeHUe, MOBBICHIN KBaTU(PUKAIIUIO 5886 CICIIHaINCTOB.

B 1972 r. 8 TCH otkpsicst GaxylbTeT OpraHn3aTopoB MPOMBIIUIEHHOTO HPO-
M3BOJICTBA. MHOTHE TOIBI €r0 BO3INIABISUI JJOKTOP 9KOHOMHYECKHX HayK, mpodeccop
O. I1. KopobeiinukoB. Coymarensimu GpakyabreTa ObUTH PyKOBOANWTENIN CTPOUTEIHHOTO
MIPOU3BO/ICTBA CO BCei cTpanbl. Ero padora cTponsack He TOIBKO MO MPUHIUITY y4eOHO-
TO 3aBE/ICHNUs, HO U KaK Hay4HOro nojpasaeneHus. Caymareny yuacTBOBAJIN B PELIEHUHN
HCCIE0BATENbCKUX 3a/1a4, BHEJPEHUU UX PE3YNbTATOB B IPOU3BOJACTBEHHBIN MpOIIECC.
B 1972-1988 1. (hakynbTeT OKOHYMIIM TIOYTH JIBE THICSIUYM PYKOBOASIIHMX PAOOTHHUKOB
cTpouTenbHOM oTpaciu. Ero paboTa mosydnia BEICOKYIO OLIEHKY B CTpaHe, HE pa3 OT-
mevanack Mmegansimu BJIHX — BeicTaBku qoctrxkenuil HapoaHoro xo3siiictsa CCCP.

Baxxuoit ¢opmoii cBsi3u 00ydeHHUs ¢ TPOU3BOJCTBOM B 3TH TOABI CTAJN CTYJCHYE-
ckue crpoutensubie oTpsiabl (CCO) TMCHU. DTo nmarpuoTHdeckoe HaYMHAHUE BY30B-
CKOM MOJIOAEKHU 3apOANIOCh B 50-€ I'T. MPOIIJIOro BeKa B PSAJE By30B CTPaHbl U CTAJI0
noucTUHe MaccoBbIM JBMkeHUEM. CtpoioTpsansl [ICH 3aBoeBanu BBICOKHI aBTOpH-
TET MacCOBOCTBIO, MPOPECCHOHAIN3MOM M KaueCTBOM PadOT, XOpoIIei opraHu30BaH-
HOCTBIO HE TOJIBKO B OOIIECOIO3HOM CTY/IEHYECKOM JIBHXKCHUH, HO W B CTPOMUTEIBHON
OTpaciIy B LEJOM.

B CCO npoun3BoacTBEHHYIO PAKTUKY, HIKOLY )KU3HEHHOTO OMNBITA, YEJIOBEUECKOU
Jpy>KOBI ¥ TOBapHIeCTBa MponuTH Thicsian ctyaenTo I UCU. OquuM U3 opraHu3atopos
CCO B mectuaecsThle TOABI OBIT CTYJCHT — BBITYCKHUK MHCTHTYTa A. A. llleBuenko,
BIOCIEACTBUU KPYIIHBIM OpPraHuU3aTop CTPOMTEIBHOTO MPOU3BOACTBAa B [OpbKOBCKOM
o0nacTH, 3aciTy>KeHHBIH cTpouTtens PD, HarpaxaeHnusit opaenom Tpynosoro Kpacnoro
3HaMeHM, KaHAWJAT TEXHUYECKUX HayK, noneHT. Muorue yuactaukn CCO Oblnm OT-
MEYEHBI MIPABUTEIbCTBEHHBIMU Harpagamu. OpaeHoM Tpynosoro Kpachoro 3namenu
HarpaxaeH CTyaeHT 5-ro kypca 947-i rpynnst JI. E. Konecunuenko. 3a pa3surue cTpoit
OTPSZIOB M JIMYHOE YYacCTHE B HUX OPACHOM «3HaK I0OYeTa» HarpaxJeH KaHIUAaT TeX-
HUYECKUX HayK, fJoueHT B. B. benskos.
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Berepans! By3a moMHAT 60—80-¢ rompl MpOHUIOTO BeKa KaK BPEeMs aKTHBHON
Pa3HOCTOPOHHEH OOIIECTBEHHON XHM3HM KOJNJIEKTHBA MHCTHTYTa, KOTOPYIO BO3IJIAB-
JISUTA TIAPTKOM, MPOGKOM MpernoAaBaTencii, KOMUTET KOMCOMOIA, CTYIE€HUYECKUH IMpo-
¢xom. CexperapsiMu mapTkomMa paboTanu KaHAWAATH Hayk, qoueHTel B. WM. Kosznos,
B. H. IluBanos, B. K. Cazontses, 0. M. Kymarun, B. H. boOsues, C. JI. Ka3Hos,
A. U. KomecoB, ygacTHuk Benunkoit OTeduecTBEHHOH BOWHBI MOJKOBHHK B OTCTaB-
ke A. M. Hcaes. IIpopxom Bosrmasmsum pomeHT H. P. Bypmuctpos, mpodeccop
A. @. bopucos, nonents! C. B. Mansirun, B. U. IllepoHoB 1 apyrue mpemnogaBaTeIn
By3a. O0IecTBeHHAS JKU3Hb OBbLTA Pa3HOOOPa3HO, MHTEPECHOW. YUacTBys B HEH, JTIOIN
YyBCTBOBAJIH C€Osl €UHBIM KOJUIEKTHBOM, B KOTOPOM HMHTEPECHO padOoTaTh, OLIYIIATIH
COLMAIBHYIO 3alIUIIEHHOCTh U MOAJAEPkKKY. IIpoBoannce pasHOOOpa3HbIE CTyACHUE-
CKHE KOHKYPCBI-CMOTPBI XyI0KECTBEHHOW CaMO/IEATEIbHOCTH, CTEHHBIX Ta3eT, (paKyib-
TETCKHE CTy[CHYECKHE BeUepa OT/IbIXa. bobIION MOMyIIPHOCTHIO HE TOIBKO B By3€, HO
1 32 €T0 MpeAeTIaMHt MOJIb30BAICS YHUBEPCUTET KyJIbTyphl, 00bEIMHUBIINNA MHOTOUHNC-
JICHHBIE KPYXKKH CaMOCATEIbHOCTH H TBOPYECTBA CTYAEHTOB. B ero cocrase Obin (ha-
KyJIBbTETBI: 3CTETUKH, 3TUKHU, TICUXOJIOTHH, TIEJarOTMKH, MEKIYHAPOIHBIX OTHOMICHUH,
JIUTEPATyphl, KUBOINCH, KPACBEJCHNS; TP KIIy0a: S3CTETHKH, aTeNU3Ma, ApXUTEKTyphl. B
1975 r. YausepcuteT KynpTypsl [ ICH 0BT TpU3HAH OJHUM U3 JIYYIITHX HAPOTHBIX YHH-
BEPCUTETOB KYJIBTYphl H OTMEUCH IPaMOTOi mpe3uanyma obdmectsa «3Hanue» CCCP.

K cepenune 80-x rr. [MCU ctan omHUM W3 KPYNMHEUIINX B CTPaHE HEHTPOB IO/~
TOTOBKH WH)KEHEPOB-CTPOUTENIEH. 32 BHICOKHE JOCTI)KEHHSI B HayKe, B IIOATOTOBKE Ka-
JpOB, BHEAPEHUN PE3yIbTaTOB B MPOU3BOJCTBO MHCTHTYT ObUI HAarpaxaeH OPIACHOM
Tpynosoro KpacHoro 3mamenn. OpaeHaMu W MeJAISIMH OBUTH HArpaskICHBI ECATKH
IIperofaBateieil 1 COTpyIHUKOB By3a. HayuHast u meparorndeckas JesITeIbHOCTh MHO-
T'UX Ipo(eccopoB U MPEToAaBaTeIeH MOdydriIa IHPOKYI0 H3BECTHOCTh U OOIIECTBEH-
HOE TIpHU3HAaHKE. 3BaHHUE 3acCITy>KeHHBIN aesATenb Hayku i TeXHUKH PCOCP mmenn npo-
¢deccopa I1. U. [Muckynos, b. b. Jlammcu, B. B. Haiinenko; 3aciry>keHHBIH CTPOUTENb
PCOCP — mpodeccop A. C. Meitepos, M. I'. Cenos, C. U. Komses, I JI. baxeHos,
. B. ®unaes, b. M. Epaxtun, nouent B. U. ['aBuH. Teicsiuu BbIITYCKHUKOB TPYAUIUCH
Ha CTPOWKaxX, B HAYYHO-HCCIIEAOBATENbCKUX MHCTHUTYTAX, KOHCTPYKTOPCKHUX OIOpO IO
Bcell cTpane. MHOTHE M3 HUX CTajdd U3BECTHBIMH PYKOBOAMTENSMHU TPECTOB, ITIABKOB,
CTPOEK, TIIABHBIMU apPXUTEKTOPaMH TOPOJOB, YIPABICHLAMH, COBETCKIMHU W NapTHii-
HBIMH PYKOBOJAWTEISIMH, 3aCITy>KEHHBIMH cTpouTensiMu PD. Cpean HUX: 3aBEILyIONINH
otaenom LIK KIICC U. H. Imutpues, /1. A. Cockos, B. A. Maptosckuit, B. C. Ilapaxun
U JIpyrue pyKOBOAUTENIN TEPPUTOPUAIBHBIX CTPOUTEIBHBIX CTPYKTYpP, PYKOBOIHUTEIb
CTPOUTENbCTBAa MHOTHX KpymHeHWmmx ruapoctannuit Cubupm, CpemHeit Asum, mo-
yetHbIH 2HEpreTnk CCCP b. M. EpaxTuH, B mocienyromue Toabl TOKTOpP TeXHHYe-
ckux Hayk, npodeccop HHT'ACY, I'epoii Commanuctugeckoro Tpyma I M. CrenaHos,
IL. I'. Ilponsirun u zp.

HNucruTyT — akagemusi — yausepcureT. By3 B konue XX — nayasne XXI Beka

Cremyroniiii 3Tam UCTOPUH By3a HAaYMHAETCS CO BTOPOH MOJNOBHHBI 80-X TO/OB,
KOTJ]a B CTpaHE HAYaJINCh KapJHHAJIbHbBIC IEPEMEHBI, H3MEHUBIINE TOCYIapCTBEHHOCTD
1 IpHUPOAY OOIIECTBEHHOTO CTPOs. B 3TO BpeMsl MHKEHEPHO-CTPOUTEIbHBIN HHCTUTYT
CTaHOBHUTCS COBPEMEHHBIM MHOTONPO(MIBLHBIM YHUBEPCUTETOM, OAHUM M3 BEIyIINX
By30B coBpeMeHHOU Poccum. [lepemMeHbI B €ro KW3HH OBLTH OOYCIIOBICHBI HE TONBKO
BHEIIHUMH, HO ¥ BHYTPHBY30BCKHMHU 00cTosiTenbCcTBaMU. B 1987 I. KosIeKTHBOM MH-
CTUTYTa PEKTOpOM ObLT M30paH MPOPEKTOp MO HAYYHOUW padoTe HOKTOP TEXHUYECKUX
Hayk, mpodeccop B. B. Haiinenko, n3BeCTHBIN HE TONBKO B CTpaHe, HO U 32 PyOexoM,
yUEHBIH, CIIEIMAINCT B 00JACTH TEXHOIOTUH OYNUCTKH BOJBI U MPOOJIEM MHKECHEPHOH
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skonoruu. TamanTnuBeIi yueHHK npodeccopa I1. . ITuckynosa B. B. Haiinenko kak
YUYEHBIH MOJTYYHII N3BECTHOCTh CBOMMH TEOPETHYECKMMH paboTaMu B 00JIaCTH HANOp-
HBIX THAPOUMKIOHOB. MccnenoBanus B. B. Haiinenko Obutn mocBsmieHs! (GyHIaMEH-
TaJbHBIM 33/1a4aM TEOPHH ONTHMHU3ALUHN CHCTEMBl BOJOOTBEICHMS, THAPOANHAMHYE-
CKOM TEOpPHM OYHCTHBIX COOPY)KEHHI, TEOPHH pa3JeNCHHUs CYCIIeH3MH W 3MYIbCUI B
BUHTOBBIX M LUPKYJSIPHBIX ITOTOKaX, TEOPUH 3aMKHYTBIX CHCTEM BOJOIOIB30BAHUS H
rHOKHMX CHCTEM BOJONOATOTOBKHM M 00E3BPEKHMBAHMS IPOMBIIUICHHBIX CTOKOB, 030-
HUPOBAHMS BOJBI U JPYTrUM IpoOieMaM WH)KCHEPHOH KOIOTHH. DTH HCCIIEIOBAHUS U
HAy4HO-OPTaHU3aTOPCKas JESTEIbHOCTh 10 WX BHEJIPEHUIO IMOJYUYHWIN IPU3HAHHUE HE
TOJIBKO B CTpaHe, HO M 3a pyOexoM. MHKeHepHas 3KOJOTHs KaK HayqHOe HalpaBlCHHE
MHOTHE TOJbl YCIICUIHO Pa3BHBAJIACh IO/ €r0 PYKOBOJICTBOM. 32 BHEIPEHHE B ITPAK-
TUKY BBICOKOA((GeKTUBHEIX TexHonorui B. B. Haiinenko Obutn mpucyxaensr [Ipemmst
Cogera munuctpoB CCCP (1987 1), [Ipemus IIpaBurtensctBa Poccuniickoit denepaunn
(1998 1.) u ['ocynapcrBennas npemus PO B obnactu Hayku u TexHuku (2004 r.).

[peobpazoBanme 'ICH cHauana B akajgemmro, a 3areM B yHuBepcuteT B 80-90-¢ 1T
BO MHOTOM OIIPEIESIOCh HAayYHO-OPTaHM3AlMOHHON JEsTeNbHOCTBIO PEKTOpa
B. B. Haiineuko. U3meHenus, npousolienuume B ctpane B Hayane 90-x IT., HOCTaBUIN
Nepea MHCTUTYTOM 3aJ1ady BEDKUBAHMS, KOPEHHOH MEPeCTPONKH A TeIbHOCTH KOJIIEK-
THBa, IONCKA ITyTeH BBIXOJA U3 TOTO KPH3HUCa, B KOTOPOM OKa3ajach B pe3ysIbTare Imepe-
MeH, TIPOMCXOJMBIINX B CTpaHe, BbICIIAs MiKoja. JKW3Hb TpeOoBajia MPEBpATUTH BY3
13 y4eOHOro 3aBe/ICHHS Y3KOCIEINAITN3UPOBAHHOTO CTPOUTEIHHOTO IPO(HIIS B MHOTO-
MpoQWIEHBINH y4eOHBII KOMIUIEKC, CIIOCOOHBIM TOTOBUTH BBICOKONPO(ECCHOHAIBHBIE
KaJpbl MH)KCHEPOB, KaHIM/IaTOB 1 JIOKTOPOB HayK, BOCTPEOOBaHHbIE B PHIHOYHBIX YCIIO-
BHSX Pa3BUTH YKOHOMHKH CTpaHbl. PeKTOpaT By3a cyMen B 3THX HEHNPOCTHIX YCIOBHUIX
IIPOBECTH KOPEHHOE peOpMUpOBAHHE yU4eOHOTO 3aBE/ICHHS, COXPAHHB U PAa3BHB €TO
JTydIIve TPaJuliH, NeJarornuecknii ¥ Hay4YHbIH MOTEHIHAN, Ipeodpa3oBaB y3KocIe-
HUAIBHBIH WH)XEHEPHO-TEXHUYECKUH MHCTUTYT B MHOTONPOMWIBHBIA COBPEMEHHBIH
TEXHUYECKHH YHUBEPCUTET MEKAYHAPOIHOTO YPOBHSL.

BaxxueIM Hay4HBIM (haKTOPOM, OOBEIMHMBIINUM KOJUICKTUB By3a B PELICHHM 3a]ad
(hopMHUpOBaHUS COBPEMEHHOTO 00JIMKa HIKeropoickoro rocyapcTBEHHOTO apXUTEKTYp-
HO-CTPOUTENBFHOTO YHHUBEPCHUTETA, CTAJIO ydacTHe B peanmsanun DenepanbHOi LeseBoi
nporpaMmbl «O370pOBIICHHE HKOIOTHYECKOH 00CTaHOBKM Ha peke Bonre u ee mpurokax,
BOCCTAHOBJICHUE W IIPEIOTBpAIICHHUE AErPafaliii HPHPOIHBIX KOMIUIEKCOB Borrkckoro
Oacceitnay («Bozpoxkaenne Bonrmy). [IpaButensctBom PO 23 utons 1994 . Oputa co3nana
pabouast TpymIa Ho MOATOTOBKE KOHLEIIMH IIPOTrPaMMBI, €€ PyKOBOANTENEM ObLT Ha3Ha-
yeH pekrop HHI'ACY B. B. Haiinenxo. B ntone 1994 r. 6611 coznan Hayunsrit coer DLIIT
«Bo3poxnaenue Bonrm» non pykoBoactsoM npenceaarens H. H. Mouceesa u 3amecture-
1 npencenarens B. B. Haiinenko. [0M0BHEIME opraHU3anusMu — pa3padOTIUKAMU TIPO-
rpammbl — ctan HHTACY, Muno6pasoBarue Poccun, MacTHTYT BogHBIX mipodiem PAH,
Wmxenepnsrii nenTp «Coro3Boanpoekt» PockoMmBoza. HayuHbIM pyKoBOAHTEIEM IIPOTpaM-
™Mbl Ob1T Ha3HadeH pekrop HHI'ACY B. B. Haiinenko. B pa3paboTke nporpaMmbl IpHHSIIH
yuactue 11 MuHECTEpCTB M BeOMCTB, 39 cyObekToB Poccuiickoit @enepanum, cBbie 60
pasnuuHbIX opranusauui, B ux uncie PAH, PAACH, PACX. PAMH. Ilo onenke rocynap-
CTBEHHOM 1 MexayHapoaHoi skcrieptusbl OLIT «Bo3poxnenue Boiarmy orBevana cambiM
BBICOKUM MEXIyHapOAHBIM TpeOoBaHMsM. Briepsrie B Poccnu Obina coznana conpansHo-
SKOHOMHMYECKas [IPOrpaMMa, B MOJHOM Mepe peayM30BaBIIasi COBPEMEHHbIE JTOCTIKCHHS
MHPOBOH HayKH U IPAKTUKH B 00JIACTH HKOJIOTHUECKOTO 03/10POBJICHHS KPYIHOTO PETHOHA.
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Mumnwuctp o6oponst PO C. b. lBanoB Bpyuaet ['ocynapctBennyto npemuto PO pexkropy HHIACY,
akagemuky B. B. Haiinenko 3a paboty «KoMmIieke HOBBIX CpelICTB 00ECIIEUEeHUs BOMICK BOJIOW B
HHTEpecax COXPAaHEHNUs 30POBbS U PEeIYNPEKASHHS OTAaICHHBIX 3 ()EKTOB y BOCHHOCTYKAIIX
1 HACEJICHUS Ha COBPEMEHHBIX AKOJOTUUECKH YHCTHIX H PECYpCocOeperalomumx TeXHOTOTHIX)

Komrextus HHI'ACY cran ogHMM W3 IIaBHBIX pa3pa0OTYNKOB TEOPETHKO-METO-
JIOJIOTUYECKUX U OpTaHM3alUOHHO-yIIpaBieHueckuXx ocHOB koHuenuuu OIII. Dtumu
OCHOBaMHM cCTajH: 0acCEHHOBBIH MPUHIUII PEIICHHS COIMAIbHO-DKOHOMHYECKUX 3a-
Jlad; KOMIUIEKCHOE pacCMOTPEHME MPOOJIeM IKOJOTHUECKOTO 03/I0POBICHHS PErHOHA;
CKBO3HOE PAacCMOTPEHHE OCHOBHBIX MEPOINPHITHH 110 0340POBJICHHIO SKOHOMHUYECKON
o0cTaHOBKH Ha (heiepaibHOM, 0aCCEHHOBOM, OTPACIEBOM, TEPPUTOPHAIEHOM, MYHUIIH-
MAJIEHOM YPOBHSIX M YPOBHSX XO3SIHCTBEHHBIX CyObEKTOB HAa OCHOBE TEPPUTOPHAIBHBIX
MOATIPOTPaMM; TIPHOPHUTET MEPOIIPUATHH, 00ECIIeUNBAIONINX YITyUIICHHE 30POBbS Ha-
CeJICHUs], CHIKEHUE aHTPOIIOTEHHOTO BO3ICHCTBHUS Ha OMOJIOIMUYECKHE pecypchl Oac-
ceifna Bonru; kooparHUpYONIas poiib MPOrpaMMbl 0 OTHOIIEHHIO K APYTHMM Hay4HO-
TEXHUYECKUM IPOTpaMMaM Ha TeppUTOpuH Boimkckoro 6acceliHa. ABTOPBI KOHIICTIIIUH
BBIMOJTHSUIA PabOTy «C YHCTOTO JIUCTay», ONMPAIUCH Ha ONBIT OTPACIEBBIX HayYHO-HC-
clIeIoBaTeIbCKUX MHCTUTYTOB Poccuiickoit @eneparyn u (eepabHBIX TPOTpaMM Co-
UAJIbHO-DKOHOMHYEeCKoTo pa3BuTHs cTpanbl. C 1998 r. MexxayHaponHoit kadenpoit
IOHECKO HHI'ACY co3znaBanach METOMOJIOTHS pa3padOTKU MPOrpaMM YCTOHYNBOTO
Pa3BUTHS KPYITHBIX PETHOHOB.

Wroru sToii Hay4HOH pabOTHI KOJUICKTHBA YHHUBEPCUTETA OIyOIIMKOBAHBI B JICCST-
KaxX TOMOB Pa3JIUYHBIX U31aHUi. OHU CETOAHS SBISIOTCS HCTOYHUKOM IICHHEHIIEH MH-
(hopmanmu 00 SKOJIOTMYECKOM COCTOSIHUM He TOJNBKO Boipkckoro GacceiiHa, HO W Bcel
Poccumn, o Toit rpoMaHON paboTe, KOTOPYIO BBITIOIHIIIA COTHU JIFOACH, 00BCINHEHHBIX
BEJIMKOW MIeeH 9KOJIOTHYECKOTO 0310POBIICHHS CTPAHBI.

Pa3BuBas yHMBEPCHTETCKYIO HAIPaBICHHOCTh By3a, PEKTOpAT BCSIYECKH IOJIACP-
JKUBAJI BO BCEX 00JacTsAX HAYKH T€ HAYYHBIC MCCIEIOBAHU, TI0 KOTOPHIM B By3€ OBLIH
MEPCIEKTUBHBIEC CIIEUAINCTBI, TOAOUPAT JJIS STOr0 Kaapbl, HHUIIMUPOBAI HAyYHYIO
TBOPYECKYIO JICSATEILHOCTh MHOTUX Kadeap, MOMOTal UM BBIXOJIUTH Ha oOIiepoccuii-
CKHH M MEXyHapOJIHBIH YPOBEHb HAyYHBIX pa3pabOTOK.

C 1992 r. HumxeropoAckuil ToCyAapCTBEHHBI apXUTEKTYpPHO-CTPOUTENBHBII
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YHUBEPCUTET PA3BUBAET HayuyHble CBs3M ¢ Poccuilckoil akaneMHuel apXUTEKTyphbl U
ctpoutenbHbIX Hayk (PAACH). 22 ampens 1994 r. pemennem oOrmiero coOpaHus die-
HOoB PAACH na 6aze HHI'ACY co3mano Bomxkckoe pernonansnoe otaenenue (BPO)
PAACH. Ilepeeim mpencemarenem mpesunuyma BPO PAACH O6pumr m3bpan akane-
muk B. B. Haiinenko. C 2005 roma BPO PAACH Bo3mmaBisieT 4ieH-KOPPECTIOHACHT
B. H. boosuteB. Ynenst BPO PAACH akTWBHO y4acTBYIOT B PEIICHHU aKTYaJbHBIX
3a/a4 apXUTEKTYPBl, IPAJOCTPOUTEIBCTBA U CTPOUTEIBHBIX HAYK, B pa3paboTke dene-
palbHBIX U MECTHBIX IIPOTPaMM SKOHOMHUYECKOTO Pa3BUTHSA, B MOATOTOBKE HAYYHBIX U
HayYHO-TIEJarOTHYECKNX KaJpOB.

PexrTopar crmocoOCcTBOBal pPa3BUTHIO HAyYHBIX MCCIIEIOBAaHMNA T'yMaHUTapUEB U
MOAJIEPKHUBAI MEX/yHApPOIHOE COTpyHUYecTBO. Ha ocHOBE 1oroBopa o coTpyaHHYE-
ctBe ¢ MlHCTHTYyTOM pOoccuiickoi nctopun PAH By3 cTam ogHuM U3 coydpeanTeneii MHO-
TOTOMHOTO MeXAyHapoaHoro m3nanus PAH mo oredectBenHoi ncropun «O0OmECTBO U
BiacTh. Poccuiickas mpoBuHIUA 1917-1991 rry. YenmemHo pa3BUBajIoOCh COTPYIHUYC-
ctBo 'ymanuTapHo-xynoxecrsennoro uacturyra HHI'ACY ¢ Poccniickoii akagemueit
obpa3zoBanms, Ha 6aze [ XU coznan B Hmwkuaem HoBropone «LIeHTp moaaep Ku MCHX0-
jorudeckoro pa3putus aereid PAO». IHTEHCHBHO pa3BHBAIOTCS B By3€ HCCICTOBAHMS
B 0071aCTH MCTOPUHU KYJBTYPBI, BOPOXKIACHHUS KyIbTypHOro Hacienus Poccun. B 90-e
TOJIBI ITPOIIIOTO BEKa B BY3€ CIOKMIIACH OOMIbIIIAs TPYIIA JOKTOPOB HAyK I'yMaHUTAPHEB.

B 5Ty roapl 0JHUM M3 BaXXHEHIINX MPUOPUTETOB YHUBEPCUTETA SIBIISLIACH TTOJIO-
TOBKA Hay4YHBIX ¥ MEarOTHYECKHUX KaJpOB BhICIIEH KBANH(UKAILIMK Yepe3 aCHHPAHTyPy
u nokropantypy. B HHI'ACY 6puta oTkphITa aciupanTypa mo 31 crernuansbHOCTH ecTe-
CTBEHHBIX, TEXHUYECKHX, TYMaHUTAPHBIX HAYK, JOKTOPAHTypa 1Mo 17 CenuagbHOCTSIM.
Oco0oe BHUMaHHUE peKTopara OplI0 00paIIeHo Ha PACIINPEHNE CeTH TUCCEPTAINOHHBIX
coetoB. C 1991 roma mo 2006 rox B By3e NEHCTBOBAJIM BOCEMBb COBETOB IO TEXHH-
YECKHUM, YKOHOMHYECKHUM, TYMaHUTapHBIM ((procodus, meaarornka, NCTOPHs) TUCITH-
winHaM. JIOKTOpaMu HayK CTalld U3BECTHBIEC B 00JIACTH MHKEHEPHOI SKOIOTHUHN YUCHBIE
By3a JI. H. I'ybanos, E. B. Koniocos, JI. A. Bacuibes, 10. ®. Komecos, B. 1. I1lep6akos u mp.

JpyruM BakHeHIINM (haKTOPOM pa3BUTHA, U3MEHUBIINM OOJIMK By3a, cTajla Kap-
IUHANbHAg mepectpoiika ydeOHoro mpomecca. HHIACY ¢aktudgeckn ObLT MEpBBIM
apPXUTEKTYPHO-CTPOUTEIBHBIM BY30M, HAUaBIINM IEPEX07 K MHOTOyPOBHEBOI CTpYK-
Type BbIcIIeTO 00pa3oBaHMs. B OCHOBY mepecTpoiKH By3a OBUIM MOJOKEHBI CIETYTO-
Mye NPUHINIHAIBHBIC TTOIXObI: COXPAHEHHE B HOBOW CHCTEME NPENOJaBaHUs BCETO
JYYIIETO M3 OTEYECTBEHHON BBICIICH IIKOJIBI, 0TOOP U BHEIPCHHE ACHCTBUTEIHHO TIepe-
JIOBOTO COBPEMEHHOT'O OIbITA €BPOIEIHCKON IIKONBI M HA OCHOBE CHHTE3a ITHX JBYX
MOMEHTOB MOJICPHHU3AIMSI By3a 110 YHUBEPCUTETCKOMY IPUHLIUITY PA3BUTHUS.

HHI'ACY cran omHuM HM3 BEAyNIUMX BY30B, paOOTAONINX MO HOBOH MHOTOYPOB-
HeBo# cucreme. CeropHs, KOrJa BCE By3bl CTPaHBl IEPEXOAAT HA MHOTOYPOBHEBYIO
cuctemy, HHI'ACY oxazancs Bmepean, ero IICHHBIH OMBIT pabOTHl B HOBOW CHCTEME
MIAPOKO BOCTPEOOBAH U MOJIOKEH B OCHOBY MHOTHX 0a30BBbIX peKOMEeHIanni MUHBY3a.
Haunnas ¢ 1992 rona, eXXerogHo B By3e MPOBOAATCS MEKIyHAPOIHBIEC HAyIHO-METOTHU-
yeckne KoH(pepeHunn «IIpobieMbl MHOTOYPOBHEBOTO BBICIIETO 00pa30BaHUA», B KO-
TOPBIX YYaCTBYIOT By3bl Poccuu u ONMXKHEro 3apyOexbs. YCIEHIHOE Pa3BUTHUE 3TOTO
HalpaBJICHUs BO MHOTOM CBS3aHO C JIEATEIBHOCTBIO NIEPBOTO NMPOPEKTOpa mpodeccopa
B. H. BoGrineBa, Bcs )KU3Hb KOTOPOTO CO CTYAEHYECKHUX JIET MpoIuIa B By3e. Ero riy-
6oKkoe 3HaHWE MPOOJIEM BBICIICH IIKOJIBI, YMEHHE O0BETUHUTH JIIOJICH Ha pelIeHHe HO-
BBIX 3a/1a4, BO MHOTOM 00€CIEeUNBAN TOT MPOIIECC BHYTPEHHEH IEpECTPONKH, KOTOPYIO
OCYIIECTBIISI KOJUIEKTUB By3a Hadana 90-x romoB XX B.

Tpancdopmanys MHCTUTYTa B YHHBEPCHUTET IPHUBENA K CYIIECTBEHHBIM CTPYK-
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TYypHBIM M3MeHeHHUsIM. DaKyabTeTsl IPeoOdpa3oBaHbl B MHCTHTYTHL. X cTamo Bocemb:
WucTuTyT apxutektypsl U rpagoctpoutenscTBa (MATY), MH)XEHEPHO-CTPOUTEIBHBIH
(MCHN), MHCTUTYT MH)KEHEPHO-3KOJOTHUECKuX cucteM u coopyxenuit (MNOCuC),
I'ymannTapHO-XynokectBeHHbIH HHCTHTYT (I'XU), MexayHapOqHBI HHCTUTYT KO-
HOMHKH, TIpaBa 1 MeHemKkMeHTa (MUDIIM), MuacTuTyT 3K0HOMUKH 1 TipaBa (MDII),
MesKoTpaciieBoii MHCTUTYT KBAJTH(HUKALUK U MEPETOArOTOBKH PYKOBOSIINX KaJpoB
(MUIIK), coznan HOBBIH (hakynsTeT (OTD), 00benHUBIINIT BCe Kadeapbl eCTECTBEH-
HOHAYYHOTO ¥ TYMaHUTapHOTo poduIst. beut pacmmpeH criekTp cnenuansHocTei — 31 crie-
LIMATBHOCTB, 110 KOTOPBIM BEJIETCSI OJI'OTOBKA CHIEIUAINCTOB, OaKAJIaBPOB M MATUCTPOB.

YHUBEPCUTETCKUI NMPUHIMII OPraHU3aluy y4YeOHOTO M HAyYHOTO Ipolecca, Kak
M3BECTHO, IPEIoJIaraeT MHOTOIPO(HUILHOCTh, €IUHCTBO €CTECTBEHHOHAYYHOTO, Ha-
YYHO-TEXHHYECKOTO U TYMAaHUTAPHOTO HANpaBICHUN JIEATEIbHOCTH. YHUBEPCHUTET Ma-
paJIIENBHO C MTOJrOTOBKOW MH)KEHEPOB-CTPOUTENEH Haya 00yueHHEe CTyACHTOB MEHE/I-
JKMEHTY, MapKETHHTY, 9KOHOMHKE, HH()OPMAIIMOHHBIM TEXHOJOTHSIM U MHOTHM JPYTHM
HOBBIM crienuasbHOCTSAM. CIIOKMINCH CTPYKTYpbl TYMaHHTAPHOTO NMPO(UIIs, BEAETCs
MOATOTOBKA IOPHCTOB, TICUXOJIOTOB, KYJIBTYPOJIOTOB, IIEJaroroB, CIEUAINUCTOB 110 TY-
pusMy u T. 1. Bernen 3a pacmmpeHHeM KOJMMYeCTBA CHENHAIbHOCTEH BY3 paclIMpsieT
reorpaduio mpenocTaBiIeHUs o0pa3oBaTeabHBIX ycuyr HaceneHuro. B 2001 1. co3man
WHctuTyT OTKpBITOrOo auctanimuoHHoro obOpasosanust (MOJ1O), oTkpsIBIIMI CcBOM
MPEICTAaBUTENBCTBA B 33 HaceNeHHBIX MyHKTaXx Hmxeroponckoit odmactu, B UyBammw,
Brnagmmupckoi u Apyrux 001acTsx.

HHI'ACY kak yHUBEpPCUTET €BpONEHCKOTO THIIA aKTUBHO Pa3BUBAET MEXKIYyHa-
POAHOE COTPYIHMUYECTBO B 00pa30BaTEILHON U HAyYHOH chepax. DTOT npouecc Havam-
ca B 1991 rony cpasy nocie toro kak Hrxkauit HoBropoza ctan OTKpBITBIM TOPOJOM.
MexayHapoaHbIE CBSI3M CTald PAa3BHBATHCS IO BCEM HAIPABICHUSAM AEATEIbHOCTH
By3a: 00pa3oBaTelIbHOW, Hay4YHO-HCCIIEI0BATEIbCKOM, MPON3BOJICTBEHHO-BHEAPEHYE-
CKOH, KyJIBTYPHO-IIPOCBETUTEIBCKOH, PEKIAMHO-IIPOIIAraHIuCTCKOW. VIMEHHO B MeX-
JTyHapOJIHOM COTPYIHHUYECTBE NPOSIBUIINCH COBPEMEHHBIE HHHOBAI[HOHHBIE MTOX0/IBI BO
BCEX BUJAX JESTEIBHOCTH, XapaKTEPHBIE JJIS NIEPEIOBbIX OTEYECTBEHHBIX U €BPOIICH-
CKHX YHHBEPCHUTETOB.

B 1996 rony B8 HHI'ACY 0511 OTKpEIT MeEXAyHapOJHBIN HHCTUTYT SKOHOMHKH,
npasa 1 MeHekMenTa (MUDIIM HHT'ACY) — yuukanbHas oOpa3oBareibHas CTPYK-
Typa, CO3/IaHHAsE COBMECTHO ¢ By3amu [ epmannn n Hunepnannos. JesaTenbHOCTb 3TOTO
MHCTHTYTA OCYIIECTBIISICTCS IPU MOCTOSIHHOW (pMHAHCOBOM monzepkke EBponeiickoro
coro3a. K macrosmemy Bpemernn B MUIIIM noarorosneno 6omnee 400 crieruanncToB.

B Hay4HO# 0061acTH MEXIyHapOIHOE COTPYIHUIECTBO Hadamock B 1991 1., korma
HHI'ACY noceruna nepsas HHOCTpaHHas jAeaeranus AreHTCTBa OXpaHbl OKpY Kalomen
cpensr CIHA. B 1993 r. mo mannmatuBe M. C. ['opbaueBa, BO3IIIABISBIIETO MEXKTyHA-
ponHyto opranuzaunio «MexayHapoaubiid 3enensiit Kpecr», H. HoBropon noceruiu
IIPEACTAaBUTENIN 3TOW OpTaHU3aIMK, ObUIO MOANKCAHO COIVIALICHNE O COTPYAHHYECTBE
9TOM opraHM3aly U Hay4HO-KoopAuHanuonHoro copeta @UII «Bo3poxaenue Boaruy».
OjHaKO TEPBBIM COBMECTHBIM MEKAYHAPOIHBIM MPOEKTOM CTall POCCHHCKO-TepMaH-
cknit npoekT «Oka—21p0a», HHUIMUPOBAaHHBIH B 1993 1. MUHNCTEPCTBOM IPOMBIIIICH-
HOCTH, HayKu u TexHojoruii P® u MunucrepcrBom obpasoanus u Hayku OPT. Llenp
IIPOeKTa: 00bEIMHEHNE YCUINH OPTaHOB YIPABICHUS, YICHBIX U IPONU3BOJICTBEHHUKOB
JIBYX CTpPaH JUIsl 9KOJOTMYECKOTO 03/10POBJIECHNUsI 0AacCEHOB peK U pa3paboTK dPdek-
THUBHBIX dKosloruueckn OezomnacHbix TexHosnoruii. B HHIACY sroii paboroii pykoBoani
B. B. Haiinernko. 1M ObutH TIOCTaBICHBI HCCIIEIOBATEIBCKUE 3a/1a9d, pa3paboTaHa Me-
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TOAMKA WX PEIICHUS U OPTaHU30BaHbI Ja0OpaTOpHBIC UCCIIEIOBAHUS HAa 000PYIOBAaHIH
n3 OPI" mo aHanmM3y 5KOJIOTMYECKOTO COCTOSHUS MOBEPXHOCTHBIX BOJOEMOB OacceiiHa
p. OKH B ee HIDKHEM TE€UEHHUH JUIsI oOecredeHns 0e3011acCHOTr0 BOOCHAOKEHHS Hacelle-
HUS TOPOJIOB.

Pesynbrarel peanmsanun npoekta «Oxa—2ib0a» IMOMYyYMSIM BBICOKYIO OLEHKY
MIPABUTENILCTB CTpaH-ydacTHUL. OHM ObUIM yHocTOeHBI TpexX mpemuii [IpaBuTenscTBa
Poccuu: B 1995 1. — 3a pa3paboTKy ¥ BHEApEeHHUE MEMOPAaHHBIX TEXHOJIOTHHA OATOTOB-
KH TTUTHEBON BOJABI M OYHCTKH CTOYHBIX BOA, B 1997 T. — 3a pa3paboTKy TEXHOJIOTHI
CHIDKEHUSI TEXHOT€HHOW Harpy3kH Ha peunsle skocucTeMsl, B 2000 . — 3a BHepeHUE B
CHCTEMY HKOJIOTHYECKOTO MOHUTOPUHIa XUMHUKO-aHAITUTHIECKHX J1TabopaTopuii.

3anoxeHHble B npoekTe «Oxa — Diap0a» uaen ¥ HaKOIUICHHBIH ONBIT Hay4HO-HC-
CJIEZIOBATEIbCKUX PA0OT JIETIM B OCHOBY CIEIYIONIEH POCCHHCKO-TePMaHCKOW HAy4YHO-
HCCIIeI0BaTEIbCKON TporpaMmbl «Borra — PeliH», cocTosBIIEH N3 YeThIPEX NCCIIe0Ba-
TEJIbCKUX U TEXHOJOTHUECKUX MPOEKTOB: «JlOHHBIE OTIIOKEHHS PEK U BOJIOXPAHIIIUIID);
«BnustHEEe TOPOMIOB Ha 3arpsA3HEHHOCTh PEYHBIX BOI»; «MonennpoBanue Bomkcko-
Kamckoro kackazna BogoxpaHWiniD; «BreicokoaddekruBHbIN criocod Omomornieckoi
OYHMCTKY IPOMBIIIUICHHBIX CTOYHBIX BOJ B anmaparax «brnocopbep».

C 1998 . B HHI'ACY coBmecTHO ¢ IHCTUTYTOM BOJHOTO X035iICTBa YHUBEPCUTETA
Kapnepys u BHUU runporexaunku u menuoparmu (BHUNTuM) Benercs pa3zpaborka
KOMITBIOTEPHOH MOJIEJIN THAPABINIECKOTO PEXUMa PEKH BoJrn, KOTOPYyI0 COCTABIISIOT:
nudposast Tonorpaduyeckas MojieiIb, OCHOBAaHHAs HA KapTorpa)uuecKux AaHHBIX, pe-
KOMEH/IAIUH 110 NMPAKTHYECKOMY ITPUMEHEHNIO MOJIENIN; pa3padoTKa METOIOB MOIEIIH-
POBaHUS THAPOAMHAMUKH PEKH.

Crnenyrommii mpoekT — «BbICOK03pPEeKTHBHBINA CITOCOO OMOIOTHYECKON OYHCTKH
MIPOMBINIUICHHBIX CTOYHBIX BOA B ammapare «buocopbep» — ocymecteisuics ¢ 1998 mo
2007 rr. coBmecTHO ¢ THCTUTYTOM BOAHOTrO X03s#cTBa MpU ['aHHOBEPCKOM YHUBEPCH-
Tete. B xone peanmzanuu mpoekTa ObIIM NPOBEACHBI J1a00paTOPHBIE HCCICAOBAaHUS B
I'epmannu u Poccun, KOTOpbIe MO3BOIMIM BHICOKO OILICHUTH TEXHOJIOTHYECKYIO d(dek-
TUBHOCTB, IPOU3BOANUTEIILHOCTE ¥ 9KOHOMHUYHOCTD arnmnaparos «buocopbdep» npu moa-
TOTOBKE NMPOMBINIICHHON CTOYHOM BOJIBI 0 MOKAa3aTeled TeXHUYECKOH BOIBI C ITOMO-
IIbI0 aHAPPOOHON ¥ MEMOPaHHOM TEXHUKH.

B xozne peamusanun stux npoextoB HHI'ACY cran aBTOpUTETHBIM pOCCUICKUM
YHHBEPCHTETOM B MEXIYHAPOIHBIX opranu3anusx. O0 3TOM CBHIETEIBCTBYET U Clie-
OYIOIIAN MEXITyHApOIHBIA MPOEKT «YCToH4mBOe pa3BuUTHE OacceiiHa peku Bomru u
Kacnuiickoro mopst» («Bonra — Kacrinity) — kpynueitmmii npoexr FOHECKO 1o ycToii-
YHBOMY Pa3BHTHIO KPYITHOTO PETHOHA, KOorja-ni0o peann3zoBanHblii B Poccun. OH 00b-
eIMHWI IISITh MeKAyHapoaHbIx HaydHbIX nporpamm IOHECKO wu Obun HampaBieH Ha
CO3/IaHMe TPaBOBOT0, SKOHOMHUYECKOTO U SKOJOTMYECKOTO MEXaHW3MOB OOECIECUCHUS
ycroiunBoro passutusi Bomxkcko-Kacnmiickoro 6acceitna. I[Tpoext FOHECKO 6a3upo-
BaJICsI HA KOMIUICKCHOM PAaCCMOTPEHHUH KOJIOTHUECKNX, IKOHOMUIECKUX U COLUAIBHBIX
npo6ieM. OCHOBHBIM pE3yJIbTaTOM TaKOTO MPOEKTa JIOJDKHA Oblila cTaTh HHTCHCU(BHUKA-
WS YCUIINH TI0 Tepexoay Tepputopuu Bomkcko-Kacnuiickoro 6acceiiHa K ycToiunBo-
My Pa3BUTHIO.

B 2002 r. OpUIO TPUHATO pENICHHE O IIOATOTOBKE HAYYHO OOOCHOBAHHOTO
«Bunenns» Oymymero Bomxcko-Kacnmiickoro 6acceiiHa. O(UIMaTbHO MPOEKT OBLI
OTKPHIT Ha IV MeXayHapoJHOM Hay4HO-IPOMBINUIEHHOM (opyme «Bennkne pexn».
[Tonnas n coxpamiennas sepcun «Bunenus Bonrny», cogeprkariero Hayd4Ho 000CHOBaH-
HBI POTHO3 pa3BUTHSA Bomxckoro Oacceifna mo 2030 r., 6pumn m3naner B 2004 1. Ha
AQHIJIMIICKOM M PYCCKOM sI3bIKaX M O(pHUINaIbHO npeacTasiensl Ha IV popyme «Bennkue
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pexkm» B mae 2004 1. 3nanue pycckoil Bepcuu «BuaeHus» OBLIO OPTaHU30BaHO Kade-
npoit OHECKO HHI'ACY noa penakuueii B. B. Halinenko.

Bropoii ¢a3zoit peanmzanum MexayHaponHoi mHunuatuesl FOHECKO Bcien 3a
«Bunenuem Boarm» cran mexxayHaponnslii npoekt EBponeiickoit Komuccun «KABPU —
CotpynHuuecTBO B OacceifHe KpyIHOH peKH: WHCTUTYLMOHAIbHAS KOOPIUHALUS T1ap-
THEPOB IS YIIPABICHUS SKOJOTHYCCKUMU prckamu B Oacceiine Bomrm» («CABRI —
Bonray). Cpean 17 y4acTHHKOB IpoekTa OOJbIIasi 4acTh 3apyOesKHBIX OpraHU3alui
n yupexaeHuil umenu tecHele cBsi3u ¢ HHIACY. Oto u UHcTuTyT OKpYys)aromei cpe-
el 1 OezomacHocTn yenoBeka YHuBepcutera OOH, Mockockoe 6ropo FOHECKO,
VYuusepcurer Kapnepys (I'epmanus), Yuusepcurer Barenwnren (Hunepnanmsi),
VYuusepcurer Apucrorens B @eccanonukax (I'perus), MexyHapoaHBIH HHCTUTYT
okeana (Manbra) U 1Ip.

Ienp mpoekra — KoopauHaNus B chepe ynpaBIeHUS HKOJOTHUYECKHMHU PHUCKAMH,
CBSI3aHHBIMH C aHTPOIIOT€HHBIMI U3MEHEHHUSIMU, 00pa30BaHUEM OTXOAOB, BKJIIOYAs pH-
CKHM OT BO3ZICHCTBUS Ha IIOYBY, BOLY, aTMoc(epy 1 nuuiesble nenu. Ilepoe 3acenanne
paboumx rpyIm Mo peajn3anyy Mpoekra cocrosiock B Hmxuem Hosroposne Ha 6ase
HHI'ACY B cenTsiope 2005 r.

Mexnynaponuas xadenpa IOHECKO «Oxomormueckn Oe3omacHoe pa3BHUTHE
KpyIHOTo pernona — Oacceiina Bonrm» cozmana 8 HHTACY B 1997 rony pemenuem
FOHECKO, ee Bo3miaBui pekrop, akageMmuk B. B. Haiinenxo. Kadenpa crana Hayansim
1 OpraHM3alMOHHBIM IIEHTPOM B Poccuu 1o 00beAMHEHUIO YCUIMH OTEYECTBEHHBIX U
3apyOeXHbBIX YUYCHBIX B pealu3aluy HanOoliee KPYMHBIX MEXITyHApOAHBIX HKOJIOTH-
yeckux npoekTtoB. OTkpsiBass ee B Huxnem Hosropone, 8 HHI'ACY, pykoBonurenu
IOHECKO yuursiBanu aBa (axropa: ycrexu HHKeHepHoH 3konorun B Poccun u -
HOCTH ee pykoBomutens B. B. Halinenko. Ha 3amage oH ObUT M3BECTCH HE TOJNBKO Kak
KpynHedmuid B Poccun ydeHBIH-3K0IIOT, yOSKIEHHBI CTOPOHHHUK KOHIICIIIIUU yCTOM-
YMBOTO Pa3BUTHS, MPUHATOH MHPOBBIM coobmectBoM B gokymeHTe OOH «IloBectka
nHs Ha X XI BeKk», HO M KaK yYaCTHUK U OPTaHU3aTOp MEKAYHAPOIAHBIX IKOJIOTHUECKUX
[IPOEKTOB, HAYUYHbIH PyKOBOAUTENb KpylHeleld B Poccun denepanbHoil mporpaMMbl
«Bospoxxnenue Boaruy».

OpHuM M3 caMbIX KpYyNHBIX MexayHapoasbeix Meponpustuii HHTACY cran
MexTyHapOqHBIH HAyYHO-TIPOMBINIICHHBINH (opyMm «Benwmkue pexw, MOCBSIICHHBIH
nmpodieMaM yCTOWYMBOTO pa3BUTHsI CTPaH M HApOIOB B OaccelfHaxX BEIMKHX PEK MHpA.
Dopym —siBIeHIEe MEPOBOTO MaciiTaba. OH npoBoauTes exxeronno B Huxuem Hosroposne
¢ 1999 rona. Oprannzaropamu opyma cranu [IpasurensctBo Poccuiickoii @eneparnum,
npodmIbHBIE MUHUCTEPCTBA U BenoMcTBa, [IpaBurenscTBo Hinkeropozackoit obmactw,
Anmunuctpanus Huwxnero Hosropona, HHI'ACY, B3AO «Huxeropoackas spmapkay,
accoruanus «boxpmas Boaray u 1pyrue Be1oMCTBEHHbIE M OOIIIECTBEHHBIE CTPYKTYPBI.

HenpemennsiM oprannszaropom u pykooxutenem Konrpecca ¢opyma, mocTosH-
HBIM JIOKJIQIYMKOM Ha IUICHApHBIX 3aCelaHMsX, PEJaKTOPOM ITyOIMKaluii MaTepruaIoB
os11 B. B. Haitnenko. @opym cTan BaxkHOH TpHOYHOU At GOPMHUPOBAHUS IKOJIOTHYEC-
CKOTO CO3HaHUs coBpeMeHHON Poccnu. B kKauecTBe MOYETHBIX rocTeil B paboTe KOH-
rpecca ¢opyma B pazHbIe TOJbl IPUHUMAIHN y4acTHe: 3HAMEHUTBIN My TCIIECTBEHHUK 1
stHorpad Typ Xeitepman, @pancun KycTo, B1oBa 3HaMEHUTOTO OKeaHorpada u uccie-
nosatenst Mopckux rryonH JKaka MBa Kycro, npesnnenta @onna «O6mectBo Kycroy,
3amecturens lenepansHoro cexperaps IOHECKO A. IHomnomm-Hans, IIpesnnent
Poccwuiickoit akajgeMun XyooKecTB, HapOIHBIH XynokHUK PO 3ypabd Leperenu u ap.

JestensHocts komnektuBa HHIACY kak cOBpeMEHHOro MeXAyHapOIHOIO JKO-
JIOTHYECKOTO IIEHTpa JETalbHO IIpe/cTaBicHa B (pyHJaMEHTAIbHOM HAy4HOM TpYZe
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B. B. Haiinenko B ero asyxTomHoii MoHorpadun «Benukas Bonra Ha pybexe Teicsue-
aetnit. OT HKOIOTHYECKOro Kpu3uca K ycrotunsomy passutuio» (H. Hosropox, 2003).
Ora KHHTa — TPYA SHIUKIONETUICCKOT0, 0000IIAOIIEr0 XapakTepa, B KOTOPOM TTO/IBE-
JICHbI HTOT'H COBPEMEHHOTO ATaIla 3KOJIOTMUECKON HAYKH.

E. B. Kommocos

B 2005 r. ymen u3 xu3uu Banentun BacunseBuy Haitnenko. Pekropom yHuBepcu-
TeTa KOJUICKTHB U30pall ero ydeHHKa 1 OJIMKaiIero COpaTHUKA, YWICH-KOPPECTIOHICHTa
PAACH, noxropa TexHHYecKuX Hayk, npodeccopa Eprenns BacmibeBnua Komocoga.
3asiaua pekTopa B HEMPOCTHIX YCIOBUAX TPAHC(HOPMAIMH BBICIIET0 00pa30BaHUS COCTO-
sJ1a B TOM, YTOOBI IIPOAOIIKAST IMHUIO PA3BUTHUS yHUBEPCUTETA, 3aKPEIHUTh JIOCTUTHYThIE
MIpeX/ie Pe3yJIbTaThl B HAYyYHO-IEIarOTHYECKON NesITeIbHOCTH By3a, pa3BUTh UX C yUe-
TOM HOBBIX TpeOOBAaHUH K BBICIIEH IIKOJIE, 0COOCHHO B OCYLIECTBICHUN WHHOBAIMOH-
HOMW IOJIMTHUKH MOBHIIEHHUS 3P(PEKTUBHOCTH U KaueCTBa ITOJITOTOBKH CIICIIUAINCTOB HA
BCEX CTYINEHSAX 00pa3oBaTeNIbHOW M HAyYHOM JAEATENIbHOCTH yHHMBEpCHTETa: Oakajas-
puara, MarucTparypbl, aCHUPAHTYPBI, JOKTOPAHTYPBI, ITOCIEBY30BCKOTO 00pa30BaHMUS.

B »TOT nepuoa Kom4ecTBO CTYJEHTOB CTAHOBUTCSI MAKCHUMAJIBHBIM 32 BCIO HCTOPUIO
By3a (B 2006 1. — 6ornee 22 ThIC. YETOBEK). YCIIEIIHO PeaIn3yeTcsi HporpaMMa MOATOTOBKH
MOJIOZIBIX HayYHO-TIeqarorunaeckux kaapos. B 2005, 2009 u 2012 rr. HHTACY — naypeat
koHKypca «100 myumux By30B Poccum», B 2010 1. — naypeat koHkypca «100 myqmux op-
raam3anuiit Poccuu B oOmact Hayku u oOpa3oBanus». B 2006 . yHHBEpPCHUTET yIOCTOCH
Mexnynaponuoi npemun 3Hak [Touera «Jlunep Harmonanshoit DxonoMuku — 2006».

Pemenne 3amaun MHTErpaly B MHHOBAIMOHHOE Pa3BUTHE IOTPeOOBAJIO Cylie-
CTBEHHOTO M3MEHEHHSI B By30BCKOW CTPYKTYpe yueOHO0-00pa30BaTeIbHbIX, HayYHO-IPO-
W3BOJICTBEHHBIX I10/IPA3/CJICHIH, OPTaHU3AIMOHHOTO O(QOPMIICHUS PACIINPHUBIIMXCS
CBSI3eH M COTPYAHMYECTBA C MPEANPUATHSAMH M OPTaHW3ALUSIMH CTPOUTEIHLHOTO KOM-
mnekca, KKX, orpacneseimu akagemusmu 1 HUW. Tlo psangy HOBBIX HampaBieHUN By3
CTaJl IEHTPOM HAYyYHO-TEXHNYECKOH aKkcrepTu3bl. Cpein HuX Benyliee MecTo 3aHUMaeT
entp sxeneptussl 30aHui 1 coopyskennii «I[IpombesomacHocTsy, O1] o npoBeneHnI0
9KCHEPTH3bI JIeKIapanuii 0€30MacHOCTH THAPOTEXHUUECKUX COOpPYKeHHH, Jaboparo-
pHsl paJinaliMOHHOMN SKCIEPTH3bl M KOHTPOJIS B CTPOUTEIBCTBE | JP.
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VYkpermsieTcs B3aMMOJICHCTBHE C ITOTEHIMAIBHBIMU PAaO0OTONATEISIMU, KPYITHBIMH
CTPOUTENBHBIMU OPraHM3alUsAMH, pupMaMu. By3 cTayl MOJTHONPAaBHBIM YIEHOM psija
CaMOPETYJIMPYEMbIX OpraHM3alUil B 00IAaCTH NPOEKTHPOBAHUS, CTPOUTEILCTBA, NU3bI-
CKaHUH, 9TO IMO3BOJIMJIO 3aMKHYTh OOpa30BaTeNIbHYIO BETBb HA KOHEUHOM pe3yJbrare —
TPYAOYCTPOICTBE HAIINX BBIITYCKHHUKOB.

Hayunsle ucciae1oBaHus B By3e TPAAUIIMOHHO BEyTCs 10 IPHOPUTETHBIM Halpas-
JICHUSM HAyKH B TECHOH KOOPAMHAIMU C BEAYIIMMH OTEUYECTBEHHBIMU U MEKIYHapO-
HBIMH Hay4YHBIMU EHTPaMU. YueHble HayyHo-neaarorudeckux mkost HHIACY aktuBHO
Y4acTBOBAJIM B IporpaMMax (hyHaMeHTaJIbHBIX HayYHBIX HccIeJ0BaHni MUHOOpHAYKH
Poccumn, Poccuiickoro gorma ¢pyHmameHTanbHbIX uccienoBanuii (PODU), mporpamm
[Ipe3unenra Poccuiickoit denepanuu i MOAAEPHKKA MOIOABIX YUEHBIX.

OcHOBHBIE IIPUKJIaIHbIC HAyYHBIC CCIEJOBAHMUS YUCHBIX By3a BEAYTCs B 00JIacTn
MIPOCKTHPOBAHUS HOBBIX U PEKOHCTPYKIHMH CTapblX OOBEKTOB TPAKAAHCKOTO M MpO-
MBIIIJICHHOTO CTPOUTENIBCTBA, THIPOTEXHUIECKUX COOPY)KEHHH, 10pOT, 00BEKTOB KYJIb-
TYpHOTO Haciequsi; B 001acT 00CIe0BaHNs M OLICHKH TEXHUYECKOI'O COCTOSTHUS KOH-
CTPYKIMH U COOPY)KEHHH, IKCIIEPTU3bI IPOMBIIUIEHHONH 0€30I1aCHOCTH OINACHBIX MpO-
N3BOJICTB, HCIIBITAHUSI M CePTU(UKALIMHA MAaTEPHAJIOB, N3N, KOHCTpYKIMiA. MHOTrHe
MHHOBAIIMOHHbIE Pa3pabOTKH YYCHBIX YHHBEPCHUTETA MOIYUYHIN MEXIYHAPOIHOE TPH-
3HaHWE, OTMEUEHB! TUIIOMaMH M MEIAJISIMH aBTOPUTETHBIX MEX/TyHAPOAHBIX CAJIOHOB
1 BBICTaBOK.

Bonbioil Bki1ag B pa3BUTHE HAy4YHOH, HAyYHO-TEXHUYECKOM U NHHOBALIMOHHOM Jie-
ATEIBHOCTH YHHUBEPCUTETA BHEC ITPOPEKTOP MO HAYYHOM padoTe, I-p TEXH. HayK, Mpo-
¢eccop C. B. Coboib.

IIponomxaercs corpyaauuectso HHI'ACY ¢ IOHECKO, ynusepcuterom OOH,
MeXayHapoAHBIM HMHCTUTYTOM OKe€aHa, YHHBEPCHUTETOM INPHUKIATHBIX Hayk KenbHa
(I'epmanns), yausepcurerom 3ioiin (Hunepnanasr), Beiciielt apXuTeKTypHOH MIKOION
I'peno6ns (Ppanmust). B aT0oT neproa Takke 3aKII0OYEHBI JOTOBOPHI O COTPYAHUYIECTBE
¢ yauBepcuteToM T. Ilepnmubsn (@panuus), yausepcureroMm I. Tymysa (Mcmanus),
OenepanpHbiM  yHEBepcuTeToM [lapa . benem (bpaswmmst), CepOckoil akagemmuei
Hayk u uckycctB (CepOusi), yHuBepcuteroM 3anagHoit boremun (Yexus), HHCTUTYTOM
[Muaxe ([lopryranus), yauBepcuteToM [apmk s Bunert (OpaHius), yHUBEPCUTETOM
npukIanHeix Hayk Hmkaero Peitna (I'epmanus), yHmBepcuteromM Moxamen Kxwumep
r. bruckpa (Amxup).

CoTpyTHHUECTBO C 3apyOeXHBIMH MapTHEpaMH B 00JacTH 00pa30BaHUS BKIIOYA-
eT peanusanuio npoekroB «Temmycy. C 2006 1. B conpyxecTBe ¢ By3aMu ['epMaHuu u
Hunepnannos ocymectsisiercs: npeoOpa3oBaHKe pean30BaBUIeHcs: B MexTyHapOTHOM
HHCTUTYTE SKOHOMUKH, TpaBa u MmeHepkMenTa HHIACY cnennanpHOCTH « DKOHOMHKA
U yIpaBlIeHHE Ha NPEANPHATHN» B y4eOHYIO IPOTrpaMMy IIOATOTOBKH OakalaBpoB U
MaructTpoB « MexxayHapoaHbIi 6u3Hec» (mporpamma EBpocoro3a Temmyc-1V).

Hauara peanmnzamnus eme nByX nMpoekToB «TeMiyc» 1o moaroroske Maructpon. C
2012 1. — mpoekTa «MarucTepcKkue IporpaMMBbl IO BO30OHOBIISIEMOW YHEPTHH U SHEP-
ros¢ddekTuBHOCTH B 31aHuAX B LlerTpanproit A3uu u Poccun» (MAPREE), B koTropom
IIPUHSUIN yyacThe 15 oredecTBEHHBIX U 3apyOekHbIX By30B. C 2014 1. peanusyercs ma-
rucrepckas nporpamma «lIpeanpuHuMaTenscTBO OyyIIero» Ipu y4acTHH TPeX 3apy-
OEXKHBIX U JIByX POCCUHCKUX YHUBEPCUTETOB.

C 2009 r. HHI'ACY B nmaptHepcTBe ¢ yHuBepcureramu Hunepnannos, bensruu u
I'epmanum y4yacTByeT B peanu3aluu Npoekta «PaiioH 3aBTpamrHero IHS», B KOTOPOM
YCHJIMSIMH CTYICHTOB, IIPEIO/IaBaTelIeii, McciaeoBaTeel 1 KOMIIaHUH OCYyIeCTBISETCS
IIPOCKTUPOBAHUE 3AaHUI Oyayllero, B 4aCTHOCTH, OPUEHTHPOBAHHBIX Ha MHHUMH3a-
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LU0 MOTpedIeHus sHepruu. He MeHee NHTEeHCHBHO PACHIMPSIETCS CIIEKTP Hay4HO-HC-
cnenoBarenbckux NpoekToB. CoBMecTHO ¢ yHuBepcureroM Kapicpys u Onrnep-bynre
nHCeTHTyTOM (I'epMaHust) IPOBOAATCS HCCIEAOBAaHMS B paMKax NpoekTa «BrnusHue ro-
POZIOB Ha 3arps3HEHHOCTb PEYHBIX BOIY.

Kagenpa FOHECKO HHI'ACY ¢ 2005 1. mo 2007 1. yuacTBOBaJIa B MEKAyHapOI-
HoM mpoekte «KABPU — CorpynauuecTBo B OacceiiHe KpYHMHOH PEeKH: MHCTHTYLHO-
HaJIbHAsl KOOPJIMHALNS TapTHEPOB IS YIPABJICHUS SKOJOTMYECKUMH PHCKaMHU B Oac-
ceitae Bonrm» (CABRI — Boura).

OmHMM W3 HampaBICHHWH HOeATeldbHOCTH co3ganHoro B 2005 1. Ha Kadempe
IOHECKO Omnepannonnoro nentpa MHCTUTYyTa OKpyXKaroliel cpebl 1 0e301acHOCTH
yenoseka (bonn, I'epmanus) siBisiercss pa3paboTka MHTEPAKTUBHON MH()OPMAMOHHON
CHCTEMBI Ul aHAJIN3a U OLIEHKH PHCKOB M YSI3BUMOCTH, CBSI3aHHBIX C BO3/IEHCTBHEM
MIPUPOAHBIX M aHTPOIIOTEHHBIX (PAaKTOPOB Ha TeppuTopuK Hinkeropoackoit odmact.

B 2006 . E. B. KonnocoB unuuuuposai cozaanue [IpuBoimKCKOro HayyHOTo *KypHa-
na. beina copMupoBaHa peAakIMOHHAS KOJUIETHS M3 BEAYIINX YUCHBIX YHUBEPCUTETOB
Hwmxeropozckoit obGmactu, apyrux peruonos Poccum, 3apyOexHbIx crpaH (ABCTpws,
I'epmanns, CepOust). IlepBerii Homep KypHaina Beien B cgetT B Mapre 2007 . C 2008 .
IIpuBomxkckuil Hay4HbIA KypHaj BKJtoyeH B IlepedeHb BenylMX Hay4YHBIX W3JaHUN
BAK Muno6prayku Poccumn.

B 2013 . EBrennii BacunseBud Konocos Bmecte ¢ cynpyroit Onbsroit Hukonaesnoi
Tparudecky Noruoiu.

Cospemvennsiii 3tan. HHI'ACY — nayynasi u o0pa3oBaresibHasi OCHOBA pa3-
BUTHS APXHTEKTYPHO-CTPOUTEIbHOI0 KOMILJIEKCA PernoHa

B 2014 r. komnexktuB Huxkeropoackoro rocynapcTBEHHOIO apXUTEKTYPHO-CTPOU-
TEJILHOTO YHUBEpPCHUTETa N30paj peKTopoM Inpodeccopa Kadeapsl CTPOUTEIbHBIX KOH-
crpykuuii Jlanmuna Anapes AnekcaHIpoBUYa. YHUBEPCUTET Pa3BUBAETCSl B COOTBET-
CTBHHM C YTBEp)KJICHHOH CTpaTeruel, onupasch Ha OoraTble TpaJullMyd ¥ BBHICOKHUI I10-
TEHIIMAJ HAy4YHO-I1€[arOTNIeCKOr0 KOJJICKTHBA.

I'maBHBIM penakTopoM [TpHBOHKCKOro HaydHOTO KypHasia ObUT Ha3HAYEH JI-P TEXH.
Hayk, pod. C. B. Cob6ossb. [Tox ero pykoBoAcTBOM OBLT OOHOBIIEH COCTAB PEAAKIMOH-
HOMW KOJUICTUH, XYPHAJ TMHAMUYHO Pa3BUBACTCS.

[TponomkeHo coBepIIeHCTBOBAaHHE 00pa3oBaTebHOTO npouecca B pamkax ®I'OC
3+u @I'OC 3++. B 2018 . 06pa3zoBarenbHbIE IPOrPaMMBbI 110 HAIIPABICHHUSM ITOJITOTOB-
ku 08.03.00 CrpourenscTBo (mpoduinu (HampaBieHHOCTh) «[IpoMBITIIIEHHOE U TpaX-
JIAHCKOE€ CTPOUTENBCTBO» U «CTPOUTENBCTBO HHIKEHEPHBIX, THIPOTEXHUYECKUX U MIPU-
pomooxpaHHBIX coopyxernmii») u 08.05.01 CTpoUTEenbCTBO YHUKANBHBIX 3JaHUH U CO-
opyxenui (crenuanuzanuy «CTPOUTENHCTBO BHICOTHBIX M OOJBIIEIPOJICTHBIX 3JaHUN
1 coopyxeHui» 1 « CTpOUTENbCTBO THIAPOTEXHUIECKHX COOPYKEHHUH MOBBIIIEHHOH OT-
BETCTBEHHOCTH) MOJIyYHJIN TPO(eccnoHaNbHO-001IeCTBEHHYI0 akkpeauTanuio LlenTpa
OLIEHKHU KBaJIM(UKAINHU, CO3/1aHHOTO Ha 6a3ze OTpacieBoro NeHTpa KauTaaIbHOTO CTPO-
nrensctBa (OLIKC) I'ockopriopannn «Pocarom», Ha COOTBETCTBHE TPEOOBAHHUSIM HPO-
(eccronanpHOTO craHaapra «VHXeHep M0 CTPOUTEIbCTBY aTOMHBIX JIIEKTPUUIECKUX
CTaHIANY.

Ha coBpemeHHOM 3Tame o1HO U3 BakHeiux HamnpasneHuid pazsutus HHTACY
CBsI3aHO C peanu3anuei konuenuu «l{npposoro ynusepcureray. B obpazosarensHyio
JeSITeIbHOCTh YHHUBEPCUTETA IIMPOKO BHEAPSIOTCS MH(OPMALMOHHBIE TEXHOJIOTHH. B
ycnoBusx rodansHbX Bb30BoB HHIACY addexrnBHO coderaeT B yueOHOM mporiecce
pa3nuyHble 00pa30BaTeNbHbIC TOAX0Abl U METO/IbI OOYUEHHS, B TOM YHCIE C UCIOIb30-
BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.
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K CTATBE A. A. JIATIIIIUHA «OYEPK ICTOPUH HUKETOPOJICKOTO
TOCYJIAPCTBEHHOI'O APXUTEKTYPHO-CTPOUTEJLHOIO
YHUBEPCHTETA (1930-2020)»

000

JIaboparopusi Ty4MCTOrO OTOIUIEHMA Y4eOHO-HAYYHO-MCCIE[OBATENBCKOr0 IeHTpa «CrcreMsl
OTOIIEHM C MCIIO/Ib30BaHMeM HU3KOTEeMIIepaTyPHBIX MH(PAKPACHDIX U3/TydaTesel»

ViccnenoBarenbcKast 9KCIIepyMEHTaIbHasl yCTaHOBKa «PeBepOepalioHHbIe aKyCTIYeCKIe KaMepbl»
— bonpmne akycrudeckne kamepst HHIACY



OpnyH 13 9KCIIOHATOB M1Hepaorn4eckoro Myses.
Muzepan aMMOHUT (OKaMeHeBILUNIT MCKOIAeMblil MOJITIOCK) B paspe3e



Peanu3oBaHHbIe HAYYHO-TeXHIMYECKIE ¥ HAYYHO-TBOPUYECKIe Pa6OThI, BHIIIOTHEHHbIE
HHTACY no 3aka3aM opraHos ¢erepanbHOIl 1 peroHaIbHOI BIACTY U NP eANPUATII
apPXUTEKTYPHO-CTPOUTETHLHOIO KOMIIIEKCa

IIpoext «AHcam6mb mromanu HapopHoro emuuctBa B I. Hivkunem Hosropoge». PykoBoputens
pabotsr: akageMuk B. B. HaiineHKo; pyKOBOANTEIb MHXXEHEPHOTO pasfena: f-p TeXH. HayK, Ipod.
E. B. Komocos; apxurektopsl: wi.-Kopp. PAACH, n-p apxmrextypsl, mpod. A. JI. Tennpdoun,
0. B. Kapues, A. A. Komnpios, M. B. lyiie

—m

ITpoexT pekoHCTpyKIy MocTa Ha p. Caruc B . Capose Hinkeropopckoit o6mactu. PykoBopurern
paboThL: i-p TexH. HayK, mpo¢. E. H. Topoxos



ITpoeKT peKOHCTPYKLUM 06beKTa Ky/IbTyPHOTO HAaC/IeiUsl PETMOHATIbHOIO 3HaYeHNA — onopbl JIDTT
nmwkenepa B. I Illyxosa Ha neBoM 6epery p. Oxu B I. [Isepxuncke Hipkeropopckoit obmactn (B
Hactosee BpeMa npucsoen craryc OKH denepanbHoro sHadenus). HayuHblil pyKoBOmuTeNb
paboThl: i-p TexH. Hayk, npod. E. B. Komocos; pykoBoauTenb paboThL: [i-p TeXH. HayK, Ipod.
C. B. Co6orb; I7IaBHBII MH)XXeHep HPOEKTa: [-p TexH. Hayk, npod. V. C. Co6oib; rIaBHBII
apxuTeKTop mnpoekTa: wi.-kopp. PAACH, fi-p apxurexrypsl, npod. A. JI. Tenbdonz; pykoBoanTennp
pasiefia 110 BOCCTAHOBJICHMIO CTAJIbHBIX KOHCTPYKIMIL: KaHJ. TeXH. Hayk, npod. A. V. Komecos.
B pabore mpuHsMM y4acTye IPYIIIBI MEXJYHAPOXHBIX 9KciepToB mpu noagepxke IOHECKO:
Yuusepcurer Kaprncpys, Tepmannsa (mpod. @. Hecrmann), Yuusepcuter Jleomonbpa-®paHua,
Ascrpust (mpod. P. Ipade)



[IpoekT KanuTaJIBPHOrO PEMOHTA M pecTaBpaluy 34anus Huxkeropoackoro obiaactHoro cyna (0056-
eKT KyJIBTYPHOTO Hacienus ¢peepalbHOro 3Ha4eHus). PykoBoauTesns paboThl: KaHI. TEXH. HayK,
nom. A. B. Kpunuz; pykoBoguTeIN pasaenos: KaHJ. TeXH. HaykK, npod. A. A. JlanmmH, 1-p apxu-
TeKTypsbL, 1pod. C. M. lllymunkun

[IpoexT akycTryeckoro 6maroyctpoiicTBa 6ombmioi apensl Humkeropoackoro nupka Ha 2100 3pu-
teseit. PykoBoaurens padotsr: ui.-kopp. PAACH, npod. B. H. boGrines



TIpoekT pexoHCTpYKIINYN HaOepe:kHOU Ha yi1. PoskiectBeHckoii B I. Hikaem HoBropone. PykoBosu-
TeJb paboTH: A-p TexH. HayK, npod. U. C. Cobonb

OrleHKa BIMSIHUS PYCJIOBBIX U CKJIOHOBBIX TPOIECCOB B p. OKe HA pa3MEIleHUEe U TEXHUYECKOEe
pemenne Bogo3adopa Huxeroponckoit ADC (tudposast Mozess penbeda U UCXOTHBIC TaHHBIC, UC-
MOJIb30BAaHHBIC JUTS ¢ TeHepaluu). PykoBoauTtennb paboThl: O-p TexH. HayK, npod. C. B. Cobonb



I{‘i‘.ill [l Baluie s ..
ITporHo3HO€ MaTreMaTHYECKOe MOACIUPOBAHUE THIPOTEXHUYECKUX COOPYKEHUI XBOCTOBBIX XO-
3IMCTB FOPHO-000raTUTEIBHBIX KOMOMHATOB aKI[MOHEPHOH kKoMnanuu «Anmassl Poccun — Caxa»
(MII0TMHA MaHEBPOBOI EMKOCTH XBOCTOXPAHHMIIHIIA 00oraTuTesbHOH (Gadprku Ne 12 YiaqynnuHcKo-
ro 'OK (BunHb! kotonkn COY Ha rpe0He) ¢ yKa3aHHEM PacueTHOr0 TeMIIePaTypPHOIO IO B 10-
NepeyHoM ceueHn ). PykoBoanTens paboThl: 1-p TexH. HayK, npod. C. B. Cobonb

MOHUTOPHHT 1 IPOTHO3UPOBaHUE NepedopmMupoBanus GeperoB YeGokcapckoro BOIOXpaHHIIHIIA.
PykoBoxnTens paboThL: 1-p TeXxH. Hayk, mpod. 1. C. Cobons



[TpoekT pecTaBpaoHHBIX PadboT «Kommiekec MeponpHusITHii IO COXPAHEHUIO 00BEKTa KyIbTyp-
HOTO Hacienus QenepanbHoro 3HadeHus «AHcamOnbp Kpemis: crensr u Oaman, 1500-1511 rry
Ha y4acTke oT ['eoprueBckoii 1o KopombIciioBoii Oamieny, peaan3yeMblii B paMKax IMOATOTOBKH K
800-neturo Hmxuaero Hosropona. PykoBoaurens paboTsl: a-p TexH. Hayk, mpod. 1. C. Coboinb;
TTIABHBIN apXUTEKTOp mpoekTa: ui.-kopp. PAACH, n-p apxutextypst A. JI. ['enbdonm; raaBHbII
WHXXEHEp MPOEKTa: KaH[. SKOH. HayK, jo1. A. A. llamomrHukoB

[IpoexT pecTraBpanMOHHBIX PAbOT MO COXPAHEHMIO OOBEKTA KyIbTYypPHOTO HACIEIUSI PETHOHAIb-
Horo 3HayeHus «JlecTHrna ot mamsitHUKa B. I1. Ukanoy k peke Bonre (UkanoBckas)y», peanuzye-
MBI B paMmKkax moarotoBku k 800-neruto Hmkuaero Hoeropona. PykoBogurens paboThl: I-p TEXH.
Hayk, ipod. 1. C. Cobonb; rmaBHBIN apXUTEKTOp MpoekTa: wi.-kopp. PAACH, n-p apXuTeKkTypsl
A. JI. 'enpon; TIaBHBIN HHKEHED MPOEKTa: KaH/I. 9KOH. HayK, Ao1l. A. A. lllanomHukoB
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Pacmmpsercs crmekrp oOpasoBarenpHbX mporpamm. C 2019 1. B yHHUBepcurere
HayaJll pPEeajM30BBIBATHCS HOBBIE 00pa30BaTENbHBIC IPOTPAMMBbI 10 HANpPaBICHHUAM
noarotoBku «IIporpamMuas mmxenepus», «/HHOBaTHKa» W 1np. bombmioe BHHMaHMe
yIesieTcsl BOIPOCaM aKaJeMHYeCKOH MOOMIBHOCTH CTYIEHTOB: €KETOJHO CTYICHTHI
HHI'ACY npoxoxnnu craxupoBky B YHuBepcutere I. Xadeit (Kuraii), ¢ KoTopsM 3a-
KITIOUEHO COIVIALIEHNE O COTPY/AHNYECTBE.

BaxubIM HarpaBieHHEM paOOTHI SIBISICTCS HHTETpanus y4eOHOTo Iporecca ¢ Ha-
YYHO-HCCIIEIOBATEILCKON paboToi Kadenp ¥ APYrHX MOApaA3/eICHUH YHHUBEPCHUTETA.
BaxxHBIM MTOTOM SIBUJIOCH Pa3BUTHE M COBEPLICHCTBOBAHHE NMPAKTHYECKH BCEX (GOpM
HAYYHO-MCCIIEA0BATEIIECKON PabOTHI CTYIEHTOB (KaK YIeOHBIX, TAK M BHCYYCOHBIX ).

[Ipusnedyenne cryneHToB K ydactuio B HUP mo x0310roBopHOI 1 rocOromKeTHON
TEMaTHUKe PacCMaTPUBACTCS PYKOBOJICTBOM By3a KaK CTpaTerHUecKas 3ajada He TOIBKO
C MO3HMINH YIIYUIIEHUS UX HAyYHO-HCCIIENOBATENLCKONH U MpodeccnoHaIbHOM 1moaro-
TOBKH, HO ¥ C TOUKU 3PCHHS MAaT€PHAIBHOMN MOANEPKKH yUalelcss MOJIOAEKH B CIIOXK-
HBIX PBIHOYHBIX YCIOBUSIX.

BaxxnelmuM oOBEKTHBHBIM ITOKa3aTeJeM KadecTBa MOArOTOBKH CTYICHTOB YHH-
BEPCUTETA SIBJISETCS PEe3yJbTaTUBHOCTD UX YIACTHS BO BHEBY30BCKHX MeponpusaTHsix. K
HUM OTHOCATCSI MEXJIyHapOJIHbIE, BCEPOCCUICKHE, 00IaCTHBIE U PErHOHAIBHBIE TTPE-
MetHble onuMiuabl. B 2019 r. ctynentst HHIACY nonyuunu cienyomue Harpajibl:

— B MexayHapoaHoil cTyaeHueckod onummuane no Hampasienuto 08.03.01
«CtpouTenbcTBO» MO IUIaHy MUHHCTEpCTBA HayKH M BhICIIEro oOpaszoBaHus Poccun
CTYICHTHI 3aBOCBAJIN 1-¢ 1 3-e MecTa B JIMYHOM 3a4eTe, a TAK)Ke 3aHUIN 2-€ KOMaHTHOe
MECTO;

— B MexXIyHapoiHO! cTyfeH4YecKol onnmnuane «l mapoTeXHH4ecKoe CTPONUTEIb-
cTBO. CniennanuTeT» CTYACHT 3aBOEBAJ 1-€ MECTO B JINUHOM 3aueTe;

— BO BcepoccuiickoM OTKPBITOM KOHKYPCE BBIITYCKHBIX KBaJH(HKAMOHHBIX pa-
0ot o HampasieHuro moaroToBku 21.04.02 «3emiteycTpoiicTBO U KagacTphl», IPOQPUIb
«MH(popmannonHoe obecrieueHne pa3BUTHE 00BEKTOB HEJBM)KUMOCTH U TEPPUTOPHUID
CTYIAEHTBI Harpak1eHbl AUIUIOMaMHU 1-i1 1 2-i cTeneHei;

— Ha 3aKJIIOYNTENILHOM dTarne Beepoccuiickoil cTyaeHIecKoi 0MMITHA B 110 TUTaHy
MuHnCcTEpCTBa HAyKH M BhIcHIero oopaszoBanust Poccun mo CTpouTenbHOH Teropus3u-
Ke (TEIUIOTEXHUKE) CTYJICHTHI 3aBOEBAJIM B PA3IMYHBIX HOMUHANMSAX JBa MEPBBIX, /1B
BTOPBIX U IIATh TPETHUX MECT B JINYHOM 3a4ETe;

— B0 Bceepoccuiickoli ctyneHdyeckoi onumnuane «llepenoBble TEXHONOIMH B dHEP-
rocOepeKeHUN MPUHSIIN Y4acTHE CTYACHTHI, 3aHSUIM |1-€ KOMaH/IHOE MECTO B KOHKYP-
ce M0 PeIEeHHUI0 MHXXEHEPHOTo Kelica B paMkax Bcepocculickoil cTyneHYecKod ouM-
nmanel «IlepenoBeie TEXHOJIOTHM B YHEPrOCOEPEKESHUN» M 2-€ KOMaHJHOE MECTO BO
Bcepoccwuiickoii cTymeHueckoit onmummnuane «llepenoBrie TEXHOIOTHU B dHEprocoepe-
JKEHHN;

— B XXVI MexnyHapoJHOM CMOTpe-KOHKYPCE BBITYCKHBIX KBalU()UKAIIMOHHBIX
paboT 1o apxuTeKType 1 qu3aiiny (r. EkarepunOypre) cTyeHThI HarpakaeHs! JumiomMom
PAACH, 12 nunnomamu 1-# cteneHnwu, 3 quiuioMaMu 2-# cTerenu, 2 gumniomamu Coro3a
Apxurekropos P®, 1 nunnomom MACA, 1 aunnmomom Coro3a Jlnzaiinepos PO.

OcoOyro poib jurst obecriedeHus BbIcoknx mnokasareneid HUPC urpaer nocrymienue
Ha IepBBIi Kypc Ka4eCTBEHHOTO KOHTHHI€HTA BBITYCKHUKOB IIIKOJ, YK€ OPHEHTHPOBaHHBIX
Ha Hay4YHO-HCCIIEA0BATENIBCKYIO AEATENbHOCTh. C IEbI0 IPUBIICUCHUS B By3 TAIAHTIIMBON
mkonbHOM Mononesku B HHIACY opranm3oBaHa pabota 7 CeKIMi HaydHOTO OOIIecTBa
yuanmxcst (HOY) «3Bpuka», B KOTOpPBIX exeroaHo odyuaercs Oonee 100 crapiiekiaccHu-
xoB Hmwxuero HoBropona n HaceneHHbIX myHKTOB Hinkeropozckoit oonactu.
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VYeroiunBO pa3BUBaeTCS HAYYHO-MCCIIEAO0BATEIbCKAS JEATEILHOCTh 10 0a30BBIM
HampasieHusAM JestensHocty ynusepcurera. B HHIACY geiictByrot 105 Hay4dHbIX Ha-
MpaBJIeHUH Kadenp 1Mo Kaxkmoil peannzyeMoil 00pa30BaTeIbHOI MporpaMMe BBICIIETO
oOpazoBanwus. 13 Hux 21 HayyHOE HANPaBICHNE HMEIOT MHOTOJICTHIOIO HCTOPHIO C TIPH-
3HAKaMH BEeIYIINX HAYYHBIX IIKOM:

1) HmxeHepHO-CTPOUTEIBHBIN (haKyIbTET:

— IIpoekTupoBanue, CTPOUTENBCTBO M OE30MacHAsT SKCIUTyaTalusl IPakJaHCKUX,
0O0IIECTBEHHBIX U MPOMBIIIJICHHBIX 3/1aHUH U COOPYIKEHUIL;

— IIpoexTnpoBanue, CTPOUTENHCTBO M O€30mMacHas IKCILTyaTanus BBHICOTHBIX H
OOJIBLIETIPOJIETHBIX YHUKAIBHBIX 31aHUH U COOPYKEHUII;

— PacuetHoe 060CcHOBaHNE TPOSKTHPOBAHUS U 0OecIieueH s Oe30MacHOi HKCIITya-
TAIMM WH)XEHEPHBIX, THAPOTEXHUYECKHUX U IPUPOJTOOXPAHHBIX COOPYKEHHIA;

— INoBbimenne 3¢ GEeKTUBHOCTH HCIIOIB30BAHUS IIPUPOTHOTO M TEXHOT€HHOTO ChI-
PBS B Ka4€CTBE CTPOUTEILHBIX MaTepPHAJIOB;

2) NHCTUTYT TEeXHOIOTHI OU3Heca:

— IIpoektupoBanne MHGOPMAIMOHHBIX CHCTEM yINpaBlleHHsI paOoTOH TpaHCIIOPT-
HBIX KOMILJIEKCOB;

— CucreMHbBIC M3MEHEHHS B OPraHU3aIMH U MX HHBECTUIIMOHHOE 00ecIreueHe;

3) OOmerexHUYeCKU (aKyIbTeT:

— MaremaTnyeckiue METO/bl TEOPHH YCTOWYMBOCTH M TEOPHH YIIPABICHUS JAMHA-
MHYECKHMHU CHCTEMaMU;

— Pa3paboTka TeopeTHUECKHX OCHOB alTOPUTMOB M IPOTPAMM I'€OMETPHH U I'pa-
(UKH CIIONKHOCTPYKTYPHUPOBAHHBIX IPOCTPAHCTBEHHBIX 0OBEKTOB Uil MH()OPMAIMOH-
HBIX TEXHOJIOTHH HAayKH W MPOMBIIUICHHOCTH;

— Hcropust coumanbHO-3KOHOMHUYECKOTO pa3BuTHs Poccnu, B3aMMOOTHOIIEHHH
BJIACTH M OOIIECTBA;

— Pa3BuTne MeTos0B pacueTHOM OLIEHKH JIOJITOBEYHOCTH KOHCTPYKIIMH ITyTEM YHC-
JICHHOTO MOZEIMPOBAHUS NPOLIECCOB HAKOTUICHHSI TOBPEXKICHHUN;

4) @akynbTeT apXUTCKTYPHI U IHU3aiHA:

— Apxurektypa. Au3aiiH apXUTEKTYpHOU Cpelibl;

— HMcropust apXUTEKTyphl U pECTaBpaIysl MIAaMITHUKOB apXUTEKTYPBI;

— CoBepuIeHCTBOBAHNE METOZO0B M TEXHOJIOTHI T€OMaTHKH U Ka/laCTPOB;

5) ®akyabTeT HHXEHEPHO-AKOJIOTHIECKUX CUCTEM U COOPY)KEHHM:

— MmxeHepHast 9KOJIOTHs, PAlMOHAIBHOE HCIIOIb30BAHUE IPUPOIAHBIX PECYPCOB H
OXpaHa OKpY>KaloIiel cpesibl;

— CoBepIICHCTBOBAHNE M CO3/IaHHE BEICOKOA(P(EKTUBHBIX SKOJIOTHYECKH Oe3omac-
HBIX TEXHOJIOTHH B 00JIACTSIX TIOATOTOBKHM IMUTHEBOW BOZBI, OUUCTKH CTOYHBIX BOJ U 00-
paboTKH 0Ca/KOB;

— IloBblenne >PEKTUBHOCTH CHCTEM TEIUIOTa30CHAOKEHNSI, BEHTHIISILIUK U Te-
TUIOBBIX aIllapaTos;

— IloBbltenne sHepreTHueckoil 3(h(HEeKTUBHOCTH M SKCILUTyaTallMOHHON HaJeXHO-
CTH CHUCTEM OOECIIEYCHHS ITapaMeTpPOB MHUKPOKIMMATa MHOTOKBAPTUPHBIX JKHIIBIX J10-
MOB;

— Pa3zpaboTka sHepro3pPekTHBHBIX CHCTEM OTOIUICHUS, BEHTHIISLUH U KOHIUIHO-
HUPOBaHMUS BO3/lyXa C IPUMEHEHHUEM BO300OHOBIISIEMBIX HCTOYHUKOB SHEPTUH;

— Pa3paboTka aBTOMAaTH3UPOBAHHBIX CUCTEM KOHCTPYKTOPCKOTO pacyeTa CIOKHBIX
CTPOUTENBHBIX OOBEKTOB B PACIIPE/IEICHHBIX KOMITBIOTEPHBIX CPEIax;

— HccnenoBanne OOpHBIX OKCHIHBIX PACIUIABOB, 00JIAAAIONINX AHOMAJIBHO BHICO-
KO TETIONPOBOIHOCTBIO, [UISl UCTIOJIb30BAHMS UX B KQUECTBE TETNIOHOCHUTEIEH.
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IIpu HHI'ACY neicTByIOT ABa JUCCEPTALMOHHBIX COBETA M0 3aLIUTE JOKTOPCKHUX
1 KaHJIUIATCKUX JUCCEPTALMN:

— 1 212.162.07 no cneunanbHocTsM 05.23.20 «Teopusi u UCTOpUSI apXUTEKTY-
pBI, pecTaBpauysl U PEKOHCTPYKLMS HUCTOPUKO-apXUTEKTYpHOro Haciuenus», 05.23.21
«ApPXUTEKTypa 31aHUi U COOpYyKeHUU. TBOpUECKHE KOHLENLUU apXUTEKTYpHOU nesi-
TEIBHOCTIY;

—J1999.048.02 no cneuuansHoctu 05.01.01 « MH)KEHEepHast reOMETpUst U KOMITbIO-
TepHas Tpaduxa.

B 2017-2019 rr. B paMKax Hay4yHOI'O M Hay4YHO-TEXHHUYECKOTO COTPYIHUYECTBA C
HHAYCTpHAJIbHBIMU napTHepamu Ha Tepputopun HHI'ACY BBeneHs! B HKCILTyaTalUIo
HOBBIE HAy4HBIE [IEHTPBI MUPOBOTO YPOBHS:

— «CucTeMbl OTOIUIEHHUS HAa OCHOBE HH(PAKPACHBIX HU3KOTEMIIEpaTypHBIX H3ITyda-
Teneiy, nHaycTpuanbHbiid naptaep — OO0 «®Dnaiir+Xommens» (I'epmanus—Poccens). B
LEHTPE 3aHUMAIOTCS U3YYCHNEM TEIUIOTEXHHYECKHX XapaKTepUCTHUK BOJSHBIX HMH(]pa-
KpacHBIX M3JIydaTeliel, a TakKe TemI0(QU3NIecKOro pexuMa MOMEIeHUH ¢ CcTeMaMu
JYYHCTOTO OTOIICHMS JUIS NPOMBIIIJICHHBIX U CEJIbCKOXO3SHCTBEHHBIX 3/aHUH 00JIb-
1100 00beMa;

— «HMccnenoBarenbckas SKCIIEpUMEHTAIbHAS yCTaHOBKA «PeBepOepannoHHbIe aKy-
CTHUYECKNE KaMepbl», MHAYCTpuanbHbli naptHep — OO0 «Akyctuk [ pynm» (1. Mocksa).
Bonpmme akycrnyeckue kamepsl HHIACY siBistrorcest caMbIMi OOJIBIIUME 1O 00BEMY
B Poccun (259 m*u 211 m*) u Bxousat B Ton-5 akycruueckux kamep mupa. [IpoBoastes
N3MEPEHHs] aKyCTHUECKHX IapaMeTPOB CTPOUTENIBHBIX KOHCTPYKLHMH M MaTepHaloB.
YHUKaJIBHOW 0COOEHHOCTBIO KaMep SBISIETCS BO3SMOKHOCTD U3MEPSITh TApAMETPhI CTEH
U MIEPErOpoOOK CO CBEPXBBICOKOW 3BYKOM3oisinuen — 1o 83 nb;

— «MuHnepanoruueckui myseit» u «IlaneoHronoruueckuii My3ei» OTKPBITHL B CO-
craBe kaeapsl OCHOBaHHUH, (PyH/IAMEHTOB W MH)KCHEPHOH Ie0I0THu. B oTKpbITHH NpH-
HsJ1 yaactue aupexrop [ocyaapeTBeHHOTO0 reosorndeckoro mysest uM. B. . Beprajckoro
Poccuiickoit akanemun Hayk C. B. Uepkacos. B MuHepaiornueckoM My3ee cocpeoTo-
YeHbI 00pa3ibl MUHEPAIOB ¥ rOpHBIX mopoy [ToBowkes, Poccun, CHI™ u apyrux crpas.
OH nMmeer /1Ba pasjiena — MUHEPaJIOTHIECKHH, B KOTOPOM COOpaHbl 00pa3Ibl pa3InIHbIX
MHHEPAJIOB, U ETPOrpadIecKnii, B KOTOPOM COOpaHbI 00PA3Lbl Pa3IMYHBIX TOPHBIX TOPO/L.

[Taneonronmoruuecknii My3eil BKIIOUaeT B ceOs TPH HKCIO3UIMH: CTpaTUrpadu-
YECKHH OT/eJI, NaJICOHTOIOTHIECKUH OT/IeJ, OTAEN IOJIE3HBIX MCKONAaeMbIX oOiacTel
pernona Cpexnnero [ToBomxkbs. B CrparurpaduieckoM oTesne npeacTaBiIeHbl 00pasibl
TOPHBIX TOPOJ ¥ MUHEPAJIOB, XapaKTePU3YIONINX OTIOXKEHHUS, BCKPBIThIE HA TEPPHUTO-
PHUH IEATENFHOCTH HI)KETOPOACKHUX I'eosIoroB (0T 1,5 MIIH JIET 0 COBPEMEHHBIX OTIIO-
JKeHHH). B masieoHTOI0rnYecKoM OT/iee peICTaBIeHbl OKAMEHEBIINE OCTAHKHN KHUBOT-
HBIX, )KUBIIMX Ha Tepputopun Hmxeroponckoit u psipa npyrux obmacreit [ToBosnxbst B
pa3IUYHbIE T'€0JIOTHYECKHE 3TTOXH: MAMOHTOB, HOCOPOTOB, OM30HOB, Ta0MPUHTOIOHTOB
u 1ip. B oTzene none3HbIX HCKONAEMBIX ITOKa3aHbl OCHOBHBIE BUBI ITOJIC3HBIX HCKOIIAe-
MBIX, HCHIOJIb3YEMBIX B HACTOSIIIIEE BPEMsI CTPOUTEILHON OTPACIBIO M CEIBCKUM XO3STH-
CTBOM.

Komnexkmms myzest hopmupoBaacs 6ornee 60 jiet B komnanuu «Bonrareonorusi» — reoso-
TMYECKOH OpraHu3anny, U3y4aBliel reoIoTHIecKoe CTpoeHne TeppuTopun [10BOIIKDSL.
B 1970 rony nanHasi KOJUIEKIUS cTajla Ha3bIBaTbCSl My3€€M, IIEPEEXaB B CIIELMAIbHOE
momemnieHune, a B 1994 rogy mysero ObLT mpuCBOCH crartyc — «Hapomusiit mysei». B
2017 . myseit 6bu1 nepenan HHIACY st pa3Butus oOpa3oBaTelbHOM, NMPOCBETH-
TEJIBbCKOW M HAyYHO-HCCIIE0BATEIbCKON AesATeIbHOCTH. PaboTy 10 pa3BUTHIO My3es B
HacTosIIee BPeMsI BO3INIABISIET OJMH M3 €ro co3Jareiel JI-p TeXH. Hayk, mpodeccop
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A. M. Konomuen. B Munepanoruueckom u [1ajieoHTOIOrHUE€CKOM My3€X OpraHU30Ba-
HO IIPOBE/ICHUE SKCKYPCHHI JJISI MOJIOJBIX YUCHBIX, CTYZACHTOB U IIKOJIBHUKOB.

HHI'ACY pa3BuBaeT Hay4HOE COTPYAHUYECTBO C FOCYJapCTBEHHBIMH aKaJE€MUsI-
My Hayk — Poccuiickoit akanemueii Hayk (PAH) u Poccuiickoii akagemMuerd apXuTeKTy-
pot u crpoutensHBIX HayK (PAACH). B 2019 1. Ha kadenpe apXUTEKTypbl COBMECTHO C
WuctuTyTOM mpobiem mammHOcTpoeHuss PAH — ¢umuanom ®I'BHY «®DenepanbHbrit
HCCIIEOBATEeIbCKUN TeHTp MHCTUTYT mpukimamHoi ¢usuku Poccuiickodl akageMun
Hayk» (MIIM PAH) B popme HHTETpaIiuu «By3 — HaydHasi OpraHu3alus» co3naHa ydeo-
HO-Hay4HO-HCCIIeI0BaTeNbcKas labopaTopus «IIpomblieHHas, apXUTEKTYPHO-CTPOH-
TEJIbHAS aKyCTHKA U BUOPOU3OIISIIHY.

Ha teppuropun HHI'ACY ¢ynknuonupyer IIpuBOIDKCKOE TEPPUTOPHATBHOE OT-
nenenne PAACH (mpencenarens: un.-kopp. PAACH, npodeccop B.H. boobuieB), B ko-
topoe BxouAat 11 npencrasurenscts u3 Huwxunero Hosropona, Ilensst, Kazaunu, [lepmu,
Camapsl, Capancka, Caparopa, Tonbsrty, Homkap-Oner, OpenGypra, Y. B cocras
IITO PAACH Bxonsar 3 akageMuka, 15 4eHOB-KOPPECIIOHAEHTOB, 3 MOYETHBIX YJIEHA,
60 COBETHUKOB.

VYuensie HHITACY akTHBHO y4acTBYIOT B BBIITOJHEHNU (yHIAMEHTAIBHBIX U IIPH-
KJIQJIHBIX HAYYHBIX HCCJIEJOBAHMIX IO IPUOPUTETHHIM HANPABICHUSM Pa3BUTHS Ha-
YKH, TEXHUKH ¥ TEXHOJOTHH. EskerogHo BBIMTpBIBatOTCSA rpaHThl Poccuiickoro gonma
(hyHIaMeHTaNbHBIX uccienoBannii, B 2019 r. BuepBeie ObUT BEIUTpaH TpaHT Pycckoro
reorpaduueckoro obmecta «IIpoexr reonapka FOHECKO «uankoBckuii MemmepHbIi
KOMIUIEKC B pennkToBoM MuankoBckom 6opy» Huxeropoackoit odmactuy.

B 2019 1. B8 Hmxkeroponckoii obmactu co3man HayuHo-oOpa3oBareiabHBIN IIEHTP
«Texnomnarpopma-2035» (HOLL), 0OCHOBHOH HENTBI0 KOTOPOTO SIBISICTCS YBEIUYCHHE
SKCIOPTA HAYKOEMKOH MpoayKIuu Huxkeropoackux npeanpusaruii. B HOLL Bomu Beny-
L[1€ YHUBEPCUTETHI, HAyYHbIE OPraHMU3alNHU, TpoMbllLIeHHbIe npeanpusatus. HHIACY
peanmsyer B pamkax HOILI aBa MHHOBaIIMOHHBIX IPOEKTA B 00JIACTH HKOJIOTHH:

— «KoMmIiekcHbIe TEXHOJIOTUH OYMCTKHM CTOYHBIX BOJ W YTHJIM3ALMHM OpraHuye-
CKHX OTXOJIOB C NpHMeHeHHeM OnorexHonorui» peanusyercss HHIACY coBmecTHO ¢
HHI'Y um. H. U. Jlo6aueBckoro u MccienoBarensckuM neHTpoM uM. M. B. Kengsima
(r. Mockga). [IpenmymiecTBa npoeKTa 1O CPAaBHEHHIO C aHAJIOTAMH: NPUMEHEHHE CO-
BPEMEHHBIX OMOTEXHOJIOTH; OJI0YHO-MOAYIBHBIN MIPUHIIHIT TIOCTPOCHHUS; CO3JJaHNE MO-
OMJIBLHBIX KOHTCHHEPHBIX YCTAHOBOK OYHMCTKH, KOTOPHIE MOXXHO IIEPEBO3HUTH C OIHOTO
MecTa Ha JJpyroe; NoJIy4eHHe BOIOPOI-COoAepKaIero OMorasa u opraHo-MHHEPAIbHBIX
ya0OpeHuii; BO3BPAT BOABI B IPOM3BOACTBEHHBIN IIUKII IPEAIIPUATHS (CHIKEHHE BOJIO-
norpednenus npeanpuarus Ha 30 %); IpuMeHEHHE IIa3MOXUMHUYECKOTO METONA MK
YTHIIM3alUN OCaJIKOB TOPOJICKUX CTOYHBIX BOJ (M1a3MOTpoHbI). Co31aHO 4 ONBITHBIX
o0pasna ycTaHOBOK, JOKA3aBIIMX CBOIO BBICOKYIO 3(p(pEeKTHBHOCTh Ha MPAKTUKE;

— «AKycTHYECKHE MeTa-MaTepuaibl Ul CHIDKCHHS IIyMOBOTO 3arps3HEHUS
peamusyrorcs HHI'ACY coBMeCTHO ¢ HMHIyCTpHAlbHBIM HAapTHEPOM — KOMIIaHUEH
«Axyctuk ['pynm» (1. Mocksa). [IpenMymiecTBa HOBBIX THIIOB aKyCTHYECKHX MaTepHa-
JIOB ¥ KOHCTPYKIMH 110 CPAaBHEHHIO C AHAJIOTaMU: CHIPKCHHE TOJIIMHBI OIPaKJA0IINX
KoHCTpyKUuH 110 30 %; CHUYKEHHE MacChl OrpakJIaloIINX KOHCTpYKUUU 10 60 %; aky-
CTHUYECKHE MeTa-MaTepHaJIbl — MaTEePUaIbl ¢ HCKYCCTBEHHO CO3JIaHHOM NMepHOINIeCKON
CTPYKTYpOM, KOTOpPbIE TO3BOJISIIOT YMEHBIIATH SHEPTHIO 3BYKOBBIX BOJH, OTPasKCHHBIX
OT T'PaHUI] OTPAXKIAIOIIEH KOHCTPYKIMH (aKycTH4yecKas «depHas asipa»). OdopmiieHo
12 nareHTOB Ha HOBBIE TUIIBI 3ByKOM30JIMPYIOMINX OIPaXKJAOIINX KOHCTPYKIMH 31aHIH.
2 maTeHTa nepeaaHsl 110 JIUIEH3NOHHBIM JOTOBOPAaM KOMIAHWU «AKYCTHK [ pymnm», Ko-
TOpasi OpraHu30BajIa IPOU3BOJICTBO OECKAPKACHBIX TOHKUX 3BYKOU3OIMPYIOLINX MaHEeH.
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HHI'ACY exeromHo BHIIONHAET 00NbINoON 00beM mpukianHbix HUP u sxcnepu-
MEHTAIBHBIX pa3pabOTOK /yIs OTpacieil SkoHoMukn Hrkeropoackoit o0macTy U Jpyrux
pernonoB [IpuBomxckoro ¢enepanbHoro okpyra. K HUM OTHOCATCS HMCCIEIOBATEIb-
CKHe, DKCIIEPTHBIC, IPOCKTHBIE, M3bICKATEILCKUE PAOOTHI, BBITOJIHIEMbIE HAa TEXHH-
YECKH CJIOKHBIX M YHUKAJIBHBIX O0BEKTaX T'Pa’KAAHCKOTO M MPOMBIIUIEHHOTO CTPOH-
TEJIbCTBA, HA 00BEKTaX, SIBIIONINXCS MAMATHUKAMHU MCTOPHH U KyJIbTypbl. [Ipn sToM
IIPUMEHSIOTCS OPUTHHAJbHBIE METOAMKH, Hay4Hble pa3paborkn yueHsix HHIACY,
YHHUKJIbHOE M3MEpHUTEIbHOE 000pynoBaHNe. BajkHOe BHUMaHUE yIENseTCsl y9acTHIO
YHHMBEPCHUTETa B PETHOHAIBHBIX ITporpaMMax pazButus — «Komdoprras n 6e3onacHas
ropojckas cpena», «[lonroroska k 800-neruto Huxnero Hosropoga» u ap.

Opranuzanueil JaHHBIX pab0T 3aHUMAETCs! YIPABJICHUE HAYYHBIX MCCIIEIOBAHHM,
MHHOBAIMi 1 npoekTHbIX pador (YHUUIIP) u ynpasnenne skcrepTHbIx padbot (YOP),
KOTOpBIE HAXOJATCS B NMOJYMHEHUH HPOPEKTOpa MO HaydyHOW pabore. PaGoThl BBIMOI-
HSUTMCH Ha MPOQMIBHBIX Kadeapax, a Takke B CIEHHAIBHO CO3JaHHBIX CTPYKTYPHBIX
MOAPA3ACICHNSX YHUBEPCUTETA!

— IIpuBOMKCKHUI PETHOHAIBHBIA LEHTP KOJUICKTHBHOTO IIOJIb30BaHMS HAYYHBIM
obopynoBanuem «llepcriekTnBay, OCHAIIEHHBIH COBPEMEHHBIMH 00pa3liaMn H3MepH-
TEJIBHOW amnmaparypsl, IO3BOJISIOIEH POBOANTH KOMIIJIEKCHOE 00CIeJOBaHUE CTPOU-
TEJBbHBIX KOHCTPYKLUIL. B cTpyKType IleHTpa uMeroTes ABe 1a00paTopuu:

— M3mepuTenbHO-1narnocTudeckast 1abopaTopusi Hepa3pyllalmuX METOA0B KOH-
TPOJISL CTPOUTEIBHBIX KOHCTPYKINH;

— HcupirarensHblii neHTp «HHikeropoacTpoluCbITaHNsD BBIIOIHAET HCCIe]0Ba-
HHUE CBOMCTB CTPOUTEINIFHBIX MAaTEPUAJIOB, U3/IEIUN U KOHCTpYKIMA. PazpabarbiBarorcs
TEXHOJIOTHH MPOU3BOACTBA CTPOUTEIBHBIX MaTepHajoB, B T. 4. HA 0a3e OTXOJ0B Hpo-
MBIIUICHHOCTH ((pocdorurc, orxompl mpousBoacTea [IBX u np.);

— ApXWUTEKTYpHas MacTepcKasi BHIIOIHSCT IIUPOKUI CIIEKTP HAYYHO-TIPOSKTHBIX
paboT, B TOM YHnCIIE IO PEKOHCTPYKIINHU U PECTaBPALUK HCTOPUIECKHX 31aHUH U COOPY-
JKeHNH, 00BEKTOB KyJIBTYpPHOTO HacJIeANs (TTaMITHUKOB HCTOPUU U KYJIBTYPbI), IIPUCIIO-
coOJieHNe WX T10J] COBPEMEHHOE HCIIOJIb30BaHHUE, COCTABJIEHUE MCTOPHKO-KYJIbTYPHBIX
OTIOPHBIX IIJIAHOB;

— Y4eOHO-Hay4HO-TIPOU3BOACTBEHHBIN eHTp «KanacTp» BBHINONHAET HAay4YHBIE U
Hay4HO-TEeXHUUYECKNE pabOTHl B 00JacTh reone3nu u kaprorpadum — nudposas kap-
torpadus, paspadorka reonHpopmarmonusix cucrem (I'MC), reone3nyeckuii MOHUTO-
PHHT 3/1aHUH ¥ coopy>KeHHH. L[eHTp ocHaleH COBpeMEHHBIM 000pYI0BaHHEM, UMEETCS
OeCTMIIOTHBIN JIeTaTeNbHBIN armnapar;

— LleHTp cyneOHOM CTPOUTETHHO-TEXHUIECKONH IKCIIEPTU3EI;

— B HayYHO-HCCJIEA0BATEIbCKON JTaboparopuu Kadenpbl BOJOCHAOKEHHUS, BOIOOT-
BE/ICHUS, MH)KCHEPHOM SKOJIOT MU U XMMUH pa3padaThIBAIOTCs HOBBIC TEXHOJIOTUH OUHCT-
KM CTOYHBIX BOJI IIPOMBIIUICHHBIX IPEANIPUATHI ¢ UCTIOJIb30BaHNEM OMOTEXHOJIOTHH.

Jliist BOBIIEUSHHSI CTYJCHTOB M HIKOJHHUKOB B HAy4YHO-HCCIIEIOBATEILCKYIO pado-
Ty HHI'ACY exerogHo opraHu3yeT pas3jndHble HaydHO-0Opa30BaTeIbHBIE MPOCKTHI.
Hayunble ncciienoBaHus MPOBOISTCS BO BCEX NMPHUPOAHBIX CTHUXHUSAX — HA 3eMIe, 110X
3eMJIel, B BO3/yX€, Ha BOJIE U IO/ BOJOH:

— Mexpernonanbnas skcnenunus «[logpeMHas cuiia» — THHOBaIIMOHHBINH HayYHO-
oOpasoBarenbHbI npoekT, oprann3zoBanHelii HHIACY coBmecTtHO ¢ Pocrunpomerom
JUIS CTYIEHTOB M MOJIOABIX YYEHBIX. OKCIIEAMIMOHHBIC BBIE3JbI IPOBOISTCA B
Hwmxeropoackoit oomactu, Yysarickoit Pecrryonuke, Pecrrydmike Mopnosust. Moioneie
yYYeHBIE M CTYACHTHl W3y4yaloT HPUPOJIHBIE KOMILIEKCH Kep>KeHCKOro 3amoBeHUKa,
MopaoBcKOro 3anoBeAHNKa, YyBalIcKOro HAaIMOHAJIBHOTO IApKa M JIPYTUX OOBEKTOB
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1071 PyKOBOZACTBOM BEIYIINX YUEHBIX, C HCIIOJIB30BAaHUEM COBPEMEHHOTO 000PYI0BAHUS —
OeCIMIIOTHBIN JIeTaTeJIbHBIN alapar, BO3AYIIHBIN [1ap, JIOJKa-KaTaMapaH, MaJOMepHOe
CYIIHO, 000OpYy/ZIOBAaHHOE HXOJIOTOM, AaKBAJIAHT, ITOJBOJAHBIN TeJeylpaBisieMblii poOOT U
MHoroe spyroe. [IpoBeieHbI KOMITJIEKCHBIE HayYHBIE HCCIIE0BAaHMs HAa Bajckom o3epe,
C pa3paboTKOM peKOMEHJaNi 0 00eCIIeUEHHIO KOJIOTHUECKOM 0€30MacHOCTH IPUPO-
Horo obwekTa. Ha p. Bemiryre nccnenosarensckas rpynna HHIACY paborana coBmecT-
HO CO CTIenuancTaMi HIKeropoickoro rocy1apcTBEHHOTO HCTOPUKO-apXUTEKTYPHOTO
My3esi-3aIl0BEJHIKA ITPUHSATO yYaCTHE B APXCOJIOTHUYECKHUX PACKOIKAaX CPEAHEBEKOBOTO
CyIHa-0eJIsTHBI, TOTPeOCHHOTO MO CII0EM T1eCKa;

— DKOJIOTHYECKUH Jarepb-3KCHeNuIus «YCTa» MPOBOAWUTCS Ul CTYAECHTOB H
mKoIbHUKOB B ToHKMHCKOM paiione Hikeropoackoii obmactn. HHIACY opranmsyer
JAHHOE MEpOIPHUATHE COBMECTHO C MHHHCTEPCTBOM JKOJIOTUU U IPUPOIHBIX PECYp-
coB Hmxeroponckoit obiactu. [IpoBoasTCst MacTep-KJIacChl ¥ MPaKTHYECKUE 3aHITUS
I10 UCCIICIOBAHMIO Ka4eCTBA BOABI B BOJOEMaX, 110 SKOJIOTHIECKOMY MOHUTOPHHTY TIPH-
POIHBIX 0OBEKTOB, 0 U3YUYECHUIO M COXPAHEHNIO 00BEKTOB (MIIOPHI U (ayHbI;

— HHT'ACY coBmectHO ¢ OOmiecTBeHHON namatord Hmkeropoackoit obmactu op-
TaHMU3YIOT BBIC3JHBIC OIHOJHEBHBIC MEPONPHSITHS 110 HKOJIOTHYECKOMY 00pa30BaHMIO
1 BOCIHMTAHUIO NIKOJBHUKOB B roponax Hmxeroponckoit obnactu: IlaBnoso, Ap3zamac,
Kcroso. Ctynents! crapmux kypcoB HHI'ACY BeicTynaror B ponu npenojgaBaTeneit st
IIKOJIFHUKOB MJIa/IIINX, CPEIHUX WU CTApIINX KIACCOB, MPOBOIST Ul HUX KOJIOTHYe-
CKHE MacTep-KJIaCChl, BUKTOPHUHBI, TEMaTHYEeCKHE JICKIUN U NPAKTUKYMbl B MTPOBON
¢dopwme. [Ipenonasarenn-sxonoru HHIACY B 3T0 BpeMst TpOBOSAT 3aHSTHS 110 TOBBIIIE-
HUIO KBATM(HUKALUY JJIS yIUTeIeH Ko, paboTalomux B o0macTi 3Kojnorud. /lannere
MEpONPHUATHS 00eCHeUNBaOT HETpephIBHOE dKoJoruyeckoe obpazosanue «lllkoma —
YruBepcurer — Pabouee mecToy.

BaxxuelmmM HanpaBiIeHNEM JAESTeIbHOCTH YHUBEPCUTETA SIBISICTCSI BOCTINTATEIb-
Has pabora, koTopas uMeeT MHoro HampasieHuid. Ceroxus B HHIACY pasBuBaercs
JESATENBHOCTh CTPOUTENBHBIX CTyAeHuYeckuX oTpAaoB. B 2017 r. CCO «®aBopur» yua-
cTBoBal B crpoutenserse Jlenunrpanckoit ADC-2 (1. CocHoBblit bop Jlennnrpanckoit
o0yacTh), a TaKkKe B paMKax CONIAIICHHWS O CTPATErMYECKOM MapTHEPCTBE MEXKIY
Tockopriopanueii «Pocarom» m MomomexHoW OOIIEpOCCHIICKON 0OMECTBEHHOW Op-
raanzanueit «Poccuiickne Crynenueckue Otpsiab» padoran Ha oObekrax OI'VII
«IIponzBoncrBenHoe oObeauHeHne «Masik» (. O3epck, YenssOunckas o6i.). B 2018—
2019 rogax CCO «Bsicotay HHI'ACY yuacTtBOBasl B CTPOUTENHLCTBE HOBBIX LEXOB
OObeMHEHHON METaJUTyPIrHUeCKON KOMITAaHUN BBIKCYHCKHIT MeTauyprudeckuii 3aBoj
(r. Beikca). B 2019 . CCO «Apda» paboran Ha caMOM MacIITaOHOM IPOEKTE ropoja
Hwuxuero Hosropoaa 2019 roga — cTpouTenbsCTBE TPEHUPOBOYHOTO TpaMIuinHa «K-60».

Muccueit HHTACY siBnsieTcst HOBBIIIIEHNE KauecTBa 00pa30BaTEILHOTO MIpoIecca
CTYJICHTOB Ha OCHOBE JIOCTHXXCHUI HAyKH, NHHOBAI[MH M TEXHOJOTMH B LEJISIX MHTCH-
CHUBHOTO Pa3BHUTHs 3KOHOMUKH U COLMAIbHON cpeapl Hmkeropozackoit odnactu u cTpo-
nrenpHOUH oTpaciu Poccum B menom. Pexropar, mpodeccopcko-npenopaBaTeabeKii
cocTaB, cTyneHTbl U Mojoable yueHnole HHI'ACY, ¢ onopoii Ha ciaBHble TpajiuLUH U
Oorarblii OIBIT YHUBEPCUTETA, PEATU3YIOT HOBBIE Haen B 00Opa30BaHMM M HayKe, pas-
BHBAIOT apXUTEKTYPHO-CTPOUTEIBHBIH KOMIUIEKC PETrHOHA, C YBEPEHHOCTHIO CMOTPST B
oynymee. [lesus HHI'ACY — «IlocTpoum Oynymiee Bmecte!».

Peoaxyus Ilpueondicckoco nayumnoeo scypuana svipaxdcaem 01a200apHOCMb 0-py
ucm. Hayk, npog., 3as. kageopou ucmopuu, urocoguu, neoazocuku u NCUXoOI02UU
HHIACY A. A. Topouny 3a coop mamepuanos u HayuHoe pedaxmupoganue Cmamaoi.
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HBIM METOJI, HAPSDKEHUE, YCTOMUNBOCTb.

IIpusooumcs cpasHumenvHulll AHAAU3 MPEX PATUYHBIX 8APUAHINOS V3Id CONPSIIICEHUs. dTle-
MEHmMOo8 pebpUCmo-Konbyeso2o Kynoia uz Kpyauvlx mpyo. B kauecmee kpumepues cpagnenus ul-
bpambvl 0eopmamueHo-npoOUHOCHHbLE XAPAKMEPUCMUKU, MAMEPUATOEMKOCMb, MPYO0EeMKOCMb.
Iokazano, umo, HecMOMPsL HA CONCHOCHb U32OMOBILEHUs, HAUOOLee HAOEHCHBIM U IKOHOMUY-
HbLM AGIACIMCS 6APUAHTI CO COBUHYMBIMU K NPOSOHAM CEA3AMU.

be3ommbo4HOCTh pacueTa y3JI0BbIX COCIUHEHUI B 3HAYUTEIbHOM CTEIICHU BIIHSI-
€T Ha HaJIeKHOCTh M JIOJITOBEUYHOCTD JIIOOOW CTPOUTENILHOW KOHCTPYKLHUH B HesnoM. K
TOMY K€ JIO CHX IIOP OCTaeTCs BOIPOC HEAOCTATOYHON U3yUYEHHOCTH JIEHCTBUTEIBHOTO
HarpsHKEHHO-/1e()OPMUPOBAHHOTO COCTOSIHUSI COCJIMHEHUSI DIIEMEHTOB. B CBsI3U ¢ 3THM
IPU pacyeTax CONPSDKEHUH HMPUXOAMTCS HCIIOIb30BaTh AMIUPHUYECKUE (DOPMYIIbI, HE
BCEI/Ia UMEIOIUE CTPOro (PU3MYECKOr0 MM MaTeMaTHYeCKOro 00OCHOBaHHs, & OCHO-
BaHHBIE JIMIIb Ha HEOOJIBILIOM KOJINYECTBE IKCIIEPUMEHTOB.

W3ydeHne crateil B pa3IUYHBIX HAYYHBIX KypHalax MOKa3auo, 9YTO Pe3yibTaThl,
MOJYYEHHBIC NIPU HATYpHBIX HMCIBITAHHUSX MOJIHOPA3MEPHBIX MOJEICH W NpU Marema-
TUYECKUX pacueTax TBEPAOTEIbHBIX MOJEJeH B COBPEMEHHBIX BBIYMCIUTENIBHBIX IPO-
TPaMMHBIX KOMIIJIEKCAaX, UMEIOT BBICOKYIO cTeneHb cxomumoctu [1-4]. K tomy xe,
YHCJICHHBIE HCCIIEIOBAHMS MOZEIIEH B MPOrpaMMHBIX KOMIUIEKCaX UMEIOT Pl IPEUMYy-
IecTB. Bo-mepBBIX, 3TO MO3BOISAET OTOPOCUTH JIOKHBIC MOKA3aHUS HM3MEPUTENbHBIX
npudOpOB, OCHOBBIBASICH HA JIAHHBIX PacueTHOI Mojenu. Bo-BTOpbIX, MHOTHE 3a1a4H,
C KOTOPBIMH MPUXOJUTCSI CTAIKHBATHCS, TPEOYIOT OFPOMHBIX 3aTpaT Ha U3TOTOBJICHUE U
SKCIEPUMEHTAJIBHYIO peanu3amuio. [loaToMy dalre BCero KOMIbIOTEpPHOE MaTeMaTHye-
CKO€ MOJICIUPOBAHNUE SBISETCSA IUHCTBEHHONH BO3MO)KHOCTBIO SKCIIPECCHOTO aHAIN3a
MH)KEHEPHOM MPOOJIeMBbI, TI03BOJISIIOIICH OILICHUTh PealibHOE HaNpsKEHHO-ae(hopMupo-
BAaHHOE COCTOSIHHE U UCIIOJIB30BaTh PACUCTHYIO MOACIH B MPAKTHUECKHUX LEIAX IS CO3-
JaHus 00Jiee COBEPIICHHBIX U3/ICIIUN.

JlaHHasi ctaThsl MpeICTaBisieT COO0M MPOAOIDKEHUE HccieaoBaHus [5], 00bekToM
KOTOPOTO BBICTYIAET PEOPUCTO-KObIEBOM Kymou (puc.l). [lenpro HacTosime padboThi-
SIBJISIETCSl MCCIIe/IOBaHue HanpshkeHHo-aedopmuposanHoro cocrosinus (HJIC) paznny-
HBIX KOHCTPYKTHBHBIX PEHICHUII MOHTa)XHOTO Yy3J1a KyIoJia U3 KPYIIbIX TPYO.
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a o

Puc. 1. OOBEKT HCCIENOBaHUA: @ — MPOCTPAHCTBEHHAs] CTEP)KHEBas KOHCTPYKIHS TTOKPBITHS,
6 — TIepBOHAYANIBHBIM BAPUAHT Y3JI0BOTO COSTHHEHHS

Jisl TOCTIKEHNUs TOCTABICHHON LeJIN peIlaInch 3a/1a4u 10 pa3pabdoTKe U Moje-
JMPOBAHUIO TPEX BApUAHTOB KOHCTPYKTHBHBIX PELICHUH MOHTA)XXHOTO y3Ja peOpHUCTO-
KOJIBIIEBOTO KyTioJia (puc. 1a), a TakxKe BBINOJHEH CPAaBHUTEILHBIN aHAIN3 PEe3yJIbTaTOB
pacuera HJIC TpexMepHBIX MOAEIEH HCCIeayeEMOro y3ia.

MogenupoBaHue y3i1a NpOU3BOJUIOCE B IporpaMMHoM kommiekce IDEA StatiCa.
B nmanHO# pacueTHOH mporpamMme peasn3oBaH TAaK HAa3bIBAEMbIi KOMIOHEHTHBIH METOJ
koHeuHbIX deMeHToB (KMKD), koTopslii BKiItouaeT B ce0st ABa XOPOIIO M3BECTHBIX U
IIPOBEPEHHBIX METO/A, NCIOJIb3YEMbIX WH)KEHEpaMH 110 BCEMY MHUPY — METOJ KOHed-
HBIX 2JIEMEHTOB U KOMIIOHEHTHBIM MeTon. B KMKD uccnenyemoe coenunenue — 3to
COBOKYITHOCTbH CBSI3aHHBIX JIPYT C APYTOM JIEMEHTOB (KOMIIOHEHTOB). PacuerHast Mo-
JIeJTb y371a, TIOCTPOCHHAS 110 OIpEe/eICHHBIM IPaBMIaM, COCTOUT U3 YHPYTUX CBA3EH H
CTEPIKHEBBIX 3JIEMEHTOB, BOCIIPUHUMAIONNX Aedopmannn (IpogoIbHbIE, TOTIEPEYHbIE,
U3TUOHBIC, KPYTHIIBHEIC).

Kaxnp1ii KOMIHOHEHT paccYMTHIBAeTCs O (OpMyaM, ONPEIEIeHHBIM B HaIlHO-
HaJIBHBIX HOpPMax IPOEKTHpOBaHMA. B pesynbrare pacuera HalICHHBIC B KaXKIOM U3
3JIEMEHTOB YCHJIMS M HANPSDKEHUS MOTYT OBITh MCIIOJIB30BAHbI Ul TalbHEHIINX MPO-
BEPOK COEAMHEHHsSI HA IIPOYHOCTH, yCTOMYMBOCTD H T. 1.

BBujy TOTrO, YTO KOHCTPYKIHMS HUCCIIEyeMOro y3ia (BapHuaHT 1, puc. 1 1B. BKJICHKH)
HUMEEeT CXOJICTBO ¢ KOHCTpyKIuei O6ecdaconouHoro ysna ¢epmbl, ucciaeq0BaHUEe OCHO-
BBIBAJIOCH HA CyllecTByromieid aureparype no npobdimemarnke HJAC Oechaconounpix
CBapHBIX y3JI0B TpyOuaThIX pepm [6—9].

Kaxk BunHO u3 uccnenaosanuii [6, 7], npOBOAMMBIX KPYIHBIMU HAyUYHBIMU UHCTHUTY-
TaMH, B Y3JIOBBIX COCJUHEHUIX nMeeT MecTo ciokHoe H/IC. CBapHbIe y31bl TpyOUaThIX
KOHCTPYKIMH UMEIOT 0COOEHHOCTH J1e()OPMUPOBAHHMS, 3aBUCAIINE OT KOHCTPYKTHBHOTO
pelIeHHS y3I1a, a TAKXKE OT TEXHOJIOTUH €TO U3TOTOBIICHHS.

MHoroo06pasune cynecTByIOIUX KOHCTPYKTUBHBIX PEHICHUI y3II0BBIX COSIMHEHUH
TPYOUaTHIX AJIEMEHTOB HaXOIUT CBOE OOBSICHEHHE B CTPEMIICHHHU K ITOJYYCHHIO Pally-
OHAIIBHOH (opMBI MmonepeyHoro cedeHus. Kpyrmas Tpyba obmamaer Hambonee Oiaro-
MPUSTHBIM JUIS CXKAaTBIX JIEMEHTOB pacIpeielIeHHeM MaTepralla OTHOCUTEIBHO IIEHTPa
TSOKECTH 1 OOJBIINM PAJMyCOM HWHEPIUH, OJAWHAKOBBIM BO BCEX HAINPaBICHHAX, YTO
o0ecrieynBaeT, 10 CPABHEHHIO C OTKPBITHIMU NPOQHIISIMH TOH XK€ IJIOIIAH, TOBBIIICH-
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HyI0 OOIIyI0 U MECTHYIO YCTOHYHMBOCTH CTEp)KHEH, Xopouryio paboty Ha kpydeHue. K
JIOCTOMHCTBAM 3TOTO THIIA MPOQMIIS CIEAYET OTHECTH U BO3MOXKHOCTh HCIIOJIb30BaHHS
BBICOKOIIPOYHBIX cTajell. BaxkHbIM (akTopoM rpu BeIOOpE Takoi (Gopmbl monepeyHoro
CCUCHHMS SIBIISIETCS] YMEHBIICHHE TOBEPXHOCTH NMPOTHBONOXKAPHON U MPOTHBOKOPPO3H-
OHHOH 00paboTtku [10].

[Tpu nepBoM BapuaHTe KOHCTPYKLUH B y3JIe HAOIIO1aeTCsl HEPABHOMEPHOCTH pac-
NpeiesiCHUsT HANpsDKEHUI B MecTe NMPUCOEAMHEHMs POTOHOB U CBs3eil Kk pebpy. JTo
MIPOUCXOJUT 3@ CYET TOTO, YTO MPOTOHBI U CBS3H IE€PENarOT 3HAYUTEIbHYIO YacTh HpPO-
JIOJIbHBIX Ycuiui Ha Hero[ 11].

ITo muenuto SI. bpynka, cIBUT 2]1€MEHTOB PELIETKH MO3BOJSIET IOBBICUTH HECY-
IIY0 CITOCOOHOCTH y37a (BapuaHT 2, puc. 2 1B. BKJICHKH) [5, 12]. B aTom cirygae pedpo
OyzeT MEHbIIE BOBJIECYCHO B PadOTY, IOABEPTasiCh JIMIIb HEOOIBIIOMY M3rHOy BCIem-
CTBHE TOTO, YTO YaCTh ITONEPEUYHON CHJIBI B CBSI3SX IE€pEepaclpeesInTCsl Ha MPOTOHBI.
MuHycaMH TaKoTo BapHaHTa KOHCTPYKIMH, CYIIECTBEHHO YCIOXKHSIONINX €0 N3r0TOB-
JICHUE, SIBJIIOTCS: HAarpOMOXKJICHHE CBAapHBIX IIBOB HAa HEOOJBIIOHN IUIOIIA/AN, YTO TIPH-
BOJIUT K KOHIICHTPAIMU HANpsDKEHUH; Haaudue (UrypHOH Pe3KH KOHIIOB JIEMEHTOB,
YTO NPAKTHIECKN BO3MOYKHO TOJIBKO Ha 3aBOJIAX, OCHAIICHHBIX CIIEIHAIBHBIM 000PYIOBAHHUEM.

CoenuHEHHUS IIEMEHTOB Y3JIOBBIMH (pacOHKaMHM (BapuaHT 3, puc. 3 IB. BKICHKH),
He TpeOYIOMNMH CIIOBBIIIEHHONW TOYHOCTH 3arOTOBKNY, IPEUIOKEHO 3apYOCKHBIMH aB-
topami [ 13, 14]. [IporoHs! u cBsi3u NpU TAKOM UCIOJIHEHUH HE [IEPECEKAIOT IPYT Apyra,
YTO YHPOILIAET Mmpolecc cBapku. IIpn 3TOM JIMHUM NeHcTBUS YCHWIINH TPOXOAT Yepes
(hacoHKy M CXOAATCS B OAHOM TOUKE HA OcH pedpa, 4TO MO3BOJISET IIOBBICUTH HECYIIYIO
CHOCOOHOCTh M KECTKOCTh y3ia. bosee Toro, yumHss (pacoHKY, MOKHO YBEIHYHTH
cBapHOi moB. Ilpy Takoi KOHCTPYKIMHU pa3pylIeHHE MPOHCXOIUT B MECTE€ KOHTAKTa
TOpIIA pPacTsATUBaeMoil cBsi3n ¢ (hacoHKOH (1100 B MecTe NMPUMbIKaHHUS (PACOHKHU K pe-
Opy) BCIIECTBUE PE3KOT0 M3MEHEHHS CEUCHMS.

Ko Bcemy mpouemy, nmporpammubliii komrutekc /DEA StatiCadaem BO3MOXHOCTB
MIPOaHAIN3UPOBATh YCTOHUYMBOCTE KOHCTPYKLIMH y3J1a M ONpPENeNnuTh K03(duImenTs
3araca Juist (hopM IOTEepH yCTOWIMBOCTH. B OCHOBE TaHHOTO pacdera JISKHUT METOIHKa,
npuBeneHHas B mase 8 EN 1993-1-5 u B npunoxenuu BEN 1993-1-6 [15, 16].

dopmyna k03 GUIHUEHT 3araca yCTOHUYMBOCTH BBIIVISTUT CIEAYIOMIMM 00pa3oM:

_ Qultk
acr - Xz ’
P
rac ault,k_ K03(1)(1)I/IL[I/I€HT Harpysku omnpeacasaeTCss aBTOMATUYCCKU NPOTrpaMMHBIM KOM-

IJICKCOM ITyTeM JOCTH)KCHUS Tpesiesia TUIacTHIecKor nedopManuu 6e3 ydera reome-
TPUYECKON HEIMHENHOCTH;

Xp — TIpenenbHass THOKOCTh Oe3pa3MEepHON IIIACTHHBI UCCIIEIYEMOTO PEeXXHMa I10-
Tepu yCcTOWYMBOCTH; npuBenaeHa B [Ipunoxenun B x EN 1993-1-5 [15].

CrouT 3aMETHUTh, YTO MOTEPS] YCTOHIHMBOCTH CIIOKHOTO Yy3IJIa HEOOSI3aTeIbHO IPO-
HM30HJCT 10 TepBOi (popMe ¢ MHHUMAIHHBIM KOY(D(QHUIIMEHTOM 3amaca yCTOHYHUBOCTH,
a TaK)Ke MOXET BOSHHKHYTH IPH APYTUX POopMax ¢ OOIbIINM K03 PHUIIHMEHTOM 3armaca,
BBHJIY TOTO YTO PACIIOJIOKEHUE 00JIACTEH MOTepH YCTOWIMBOCTH T Pa3HBIX POPM MO-
JKeT OBITH pa3nuuHbM [17].

B coorBerctBum EN 1993-1-1:2005 CI. 5.2.1 [18], MUHUMaNbHOE TpPEICIBHOE
3HaYCHHE KOX(PPUIMCHTA 3armaca yCTOMYNBOCTH IIPH TUIACTUYSCKOM aHAIHM3e paBHO 15.
OnHako, COracHO BepU(UKAIMOHHBIM pacyeTaM ISl Pa3IMdHBIX quaparM U CTCHOK,
HE SIBJISIOMIMXCS HECYIIMMHU JJIEMEHTaMH y3Ja, KOO(QQUIMEHT 3araca yCTOWIUBOCTH
JIOJDKEH OBITH HE MeHee 3.
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K CTATBE B. 1. EPO®EEBA, II. A. XA30BA, U. B. IIKOJA
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Puc. 1. Bapnanr 1: ¢ — KOHCTpyKIus y3I1a; O — paclpeeieHne HalpsoKeHUH B y3ie; 6 — rpaduk
HM3MEHEHUs HAaNpsDKeHUI B HanOoliee Harpy keHHOM cBapHOM miBe, MIla; e — neopmupoBanHas
cxeMa y3ia (MacmTab nedopmaruii x70); 0 — nepBast hopMa MoTepH yCTONIUBOCTH y3J1a; € — BTOpast
(hopMa oTepH yCTOHYNBOCTH y311a; J/¢ — TPEThsl (PopMa MOTEPH YCTOWIHBOCTH y3J1a
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Puc. 2. BapuaHT 2: a — KOHCTPYKIHS y371a; 6 — pacupeaeieHie HanpsDKeHui B y3ie; 6 — rpaduk
M3MEHEHUs HalpsHKeHH B Hanbolee Harpy)keHHOM cBapHoM IiBe, MIla; e — neopmupoBaHHas
cxema y3ia (Macitab gedopmaruii x70); 0 — nepBast popma moTepu YyCTOWIHBOCTH Y371a; € — BTOpast
(opma roTepu yCTOHUYNBOCTH Y311a; 2 — TPEThst JopMa IOTEPH YCTOHUMBOCTH Y31
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Puc. 3. Bapuanr 3: a — KOHCTPYKLHs y311a; 6 — pacrpeaeieHne HarpsHKeHUi B y37e; 6 — rpaduk
M3MEHEHUs HaNpsHKeHU B Hanbolee Harpy)keHHOM cBapHoM muBe, MIIa; 2 — nepopmupoBanHast
cxeMa y3ia (Macitab gedopmartuii x70); 0 — nepBast popMa moTepu yCTOWIMBOCTH y371a; € — BTOpast
(hopma roTepu yCTOHYNBOCTH y311a; 2 — TPEThsI (JopMa MOTEPH YCTOHUMBOCTH y31a
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B Tabnune u Ha puc. 4—7 uB. BKICHKH PEICTABICHO CPABHEHHE OCHOBHBIX Ae(op-
MaTHBHO-IIPOYHOCTHBIX XapPAaKTEPUCTHK HCCIEAYEMbIX BapHaHTOB y3ia. s ynoOcTsa
CPaBHEHMsI HAJEKHOCTH U HKOHOMHUYECKOH A(PPEKTHBHOCTH BAPUAHTOB KOHCTPYKIIMH
y31a OpUTH BBeIeHBI k03 duimentsl K1 (oTHOmeEHHe Hecymel CrocoOHOCTH y3Ilia K
MarepuanoeMkocT) 1 K2 (oTHOIIEHHe Hecyliel cloCOOHOCTH y3ia K Tpyao3aTparaM
Ha €ro U3rOTOBIICHHE).

Kak BuznHO, Xapaktep paOOThI y37I0BOTO COCIMHEHHUS 3aBHCUT OT €ro KOHCTPYK-
TUBHOTO HCHONHEHUs. Ha OCHOBaHMM BBINOJHEHHOTO aHAJIM3a MOTYT OBITH C/EIaHBI
CJIEIYIOIINE BBIBOJBI:

— y3€eJI 10 IepBOMY BapHAHTY KOHCTPYKIIMH IIPU OOJIBIION HeCcylIei cltoCOOHOCTH
UMeeT HaMMEHBIIYI0 MAaTePHAIIOEMKOCTh M TPYJOEMKOCTh. Y JaHHOTO y3ia ko3dduiu-
eatel K1 =1,24 n K2 =51,9;

— 3HadeHus kodpdummentoB K1 = 1,95 u K2 = 65,7 y BTOporo Bapuanta y3ia
BBIIIIE, YEM Y HCXOJHOT0, HECMOTPS Ha TO, YTO TPYJOEMKOCTh M3TOTOBJICHNUS TAKOW KOH-
CTPYKIMH MPEBBIIIAET TPYAOEMKOCTh H3TOTOBJICHUS IIEPBOTO BapHaHTa y3J1a;

— Y3€II 110 TPETbeMy BAapHaHTy MMEET HAaHOOJBIIYI0 MAaTePHATIOEMKOCTh, B TO XKe
BpeMs 00J1a1asi HaMMEHbIIEH HeCyIel ClIocOOHOCThIO, YTO MOATBEPIKIaeTCS HAMMEHb-
mMe 3HadeHustMEA ko3 durmentoB K1 = 0,87 u K2 = 35,2,

JdedopMaTHUBHO-TIPOYHOCTHBIE XaPAKTEPUCTUKHU

1-it 2-i 3-i
XapakTepucTuka el. U3M. | BapH- | Bapu- | Bapu-
aHT aHT aHT
MaxkcuMajibHOE YKBUBAaJICHTHOE MIla 227,60 | 171,20 | 248,90
HanpspKeHHE B y371e
MaxkcuMajibHOE YKBUBAaJICHTHOE MIla 227,60 | 171,20 | 248,90
HamnpspKeHHe B Telie pedpa
MaxkcuMajibHOE YKBUBAaJICHTHOE MIla 89,90 | 132,70 | 210,00
HanpspKeHHE B TeJle MPOToHa
MaxkcuMajibHOE YKBUBAaJICHTHOE MIla 102,80 | 155,50 | 244,80
HanpspKEeHHE B TeJe CBA3N
MakcuMalibHOE YKBUBAJICHTHOE MIla 192,30 | 122,70 | 218,40
HanpspKEHHE B CBAPHBIX IIBaX
Kosdduuuent nepBoit popMbI moTepu yCTOMYNBOCTH - 4334 | 69,22 | 62,43
Koa¢pduunent Bropoit Gpopmsl moTepu yCTOHINBOCTH - 43,96 | 85,89 | 63,41
Koa¢duuneHt tperbeit GopMbl moTepH yCTORINBOCTH - 4536 | 98,22 | 74,75
Hecymas cioco6HOCTB % 313,8 | 481,0 | 2352
MarepuanoeMKoCTh KT 252,86 | 240,22 | 270,76
K1 (ko3¢ dunneHT oTHOLICHUS - 1,24 1,95 0,87
HECyIIeH CIOCOOHOCTH K MaTeprualoeMKOCTH)
TpynoemkocTh yes-4ac 6,050 | 7,321 | 6,681
TpynoemMkocTh % 100 | 121,02 | 110,44
K2 (ko3¢ duiipieHT OTHOIICHUS HECYIICH - 51,9 65,7 35,2
CIIOCOOHOCTH K TPYIOEMKOCTH)

[Ipumeuanus:

1. [lnsg ynpouieHus pacdeTa MaTepraJOeMKOCTH JIUHA TPYO AIIEMEHTOB IPUHATA 0 2 M.

2. Ilpm pacuere TpynoemkocTr B % 3a 100 % mpuHAT BapHaHT C HAUMEHBIIECH TPYyAOEMKOCTBIO B
gen-Jacax.

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 45



O
§ Cmpoumenvuvie KOHCMPYKYULU, 30aHUS U COOPYIICEHUS

Takum 00pa3zom, HanOoJee HaISKHBIM H SKOHOMUYHBIM SIBJIICTCSI BTOPOI BAPHAHT —
y3€ll CO CIBHHYTHIMH K IIPOrOHAM cBsi3siMH. M3 dero ciemyer, 4To sl yBeJIHYCHUS He-
CylIeil CrIoCOOHOCTH HEOOXOMMO CTPEMUTHCS HE K HAPALIMBAHUIO MAaTEPHUATIOCMKOCTH
y3J1a, 8 K YCOBEPIICHCTBOBAHUIO €0 KOHCTPYKLHH.

Paboma evinonusanace npu noooepoicke Poccuiickoeo ¢onoa ¢pyroameHmanbHuIxX
uccnedosanuit (epanm Ne 18-08-00715).
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The article presents a comparative analysis of three different variants of elements jointing
of a ribbed-ring dome made of round pipes. Deformation and strength characteristics, material
consumption, and labor intensity were selected as comparison criteria. It is shown that, despite
the complexity of manufacturing, the most reliable and economical option is the one with joints
shifted to bearers.
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Ipuseden 00un uz memooos obpazosanus mpey2oipHulx cemetl Ha cpepe. [locmasnensr yc-
JI08USL 340a4U CREYUPUUECKO20 pasmeujeHus mpeyeoibHoll cemu Ha cepe. Kpumepuem oyeHku
aphexmusrnocmu peuwienus 3a0auu AGIACMCs MUHUMATbHOE YUCIO MUNOPA3MEPO8 NAHeNell Kyno-
71a, BO3MOJICHOCTb YKPYNHUMETbHOU COOPKU U NPEO8APUMENbHO20 HANPAJICeHUA. JJaHO peuleHue
00HO020 BAPUAHMA 3A0AYY PAZMEWEHUs. MPEY2OTbHOU CEMU 8 COBMECHUMOM CHEPUUECKOM mpey-
20/IbHUKE U, COOMBEMCMBEHHO, HA chepe. 3a0aua GblpAGHUBAHUS. ONOP HA OOHOM YPOGHE MOJICent
OblMb peulena pasmeujeHuem ¢ cucmeme nPAasUibHbIX UeCMUy20IbHUKO8 U NAMUY2ONbHUKOE He-
NPAGUTILHBIX WLECTUY20IbHUKOS, BNUCAHHBIX 6 OKPYHCHOCHIU MUHUMALLHBIX PAMEPOB.

B kpucrannuyeckom Kymnosie Ha ocHOBE 320-rpaHHUKA UMEETCSl BO3MOXXHOCTh Ta-
KOTO pa3MEIICHHUS] HEMPABUIIBHBIX IIECTHYTOJbHUKOB U NPAaBUIIBHBIX MSATHYTOJIbHUKOB,
C COXpaHEHHEM MMHUMAaJLHOTO YHCia TUIIOPa3MEpOB, KOTOpoe obecrednuT d(h(PeKTHB-
HOE€ PACIIOJIOKEHUE OMOPHBIX Y3JI0B 3HAYUTEIBHO HMXKE HKBATOpa U HA OJHOM, BIIOJIHE
omnpenesneHHOM ypoBHe (puc. 1). Eciau ananu3upoBars BO3MOXKHOCTh TaKOTO BapUaHTa
TPEyToJbHOM ceTh Ha cdepe, MPUXOJUM K BBIBOJY, YTO, €CJIM BEPIIMHbI IpaHeil mpa-
BUJILHOTO JIBaJIIIaTUTPAaHHUKA U CEPEIUHBI CTOPOH €T0 IpaHell y 3KBaTOpa UMEIOT PaB-
HBIH IIar B BUJIE CEKTOPOB 36°, TO 3TO ycIoBHE OYIET BBINOIHATBCSA, €CIU Ayru A A 1
B,B, OyayT paBHbI M CHMMETPHYHO PACIMONOKEHBI OTHOCUTENBHO TPAHMIL STHX CEKTO-
poB, ¢ 0ChIo, mpoxoasmek no Touke O, Haxonsuecs Ha skBarope (T. . OylyT HMETh
3HaueHUs X+X, KaKk Ha puc. 2).

Ha cxemax (puc. 1 1 2) npuBeseHo pa3MelieHUe ONMCAHHBIX OKPY)KHOCTSIMH IISITH-
YTOJIbHHUKA U IECTUYTOJIBHUKA B ChepHUECKOM TPEyrojbHUKE (COBMECTUMOM CEIMEHTE
[1-4] cdhepuyeckoro ukocasnpa) ¢ BHyTpeHHUMH yriaamu 36, 90 u 60°.

VYKka3zaHHOE pa3MeleHUE LIEHTPOB OKPYNKHOCTEH, OTUCHIBAIOIINX HEMPABUIbHBIC U
NPaBWIBHBIE MIECTUYTONBHUKH, BBIOIHUM JUIsl pa3pe3ku B Buae 320-rpannuka (puc. 1).
IIpu ycnoBuu M3BECTHOTO PACHOJIOKEHUS LIEHTPOB OKPYKHOCTEH M, COOTBETCTBEHHO,
IUTOCKUX ISITHYTOJbHUKA W HIECTUYTOJIbHUKA, 3aj1a4a (OpMHUpPOBAHUSI TPEYTrOJIbHOU
ceTH Ha cdepe ¢ INEeHTPaMM Y3JI0B, PACIIOIOKEHHBIX HAa OKPYKHOCTH, MapajuielIbHON
OKPY>KHOCTH 3KBaropa (T. €. Ha OJJHOH OTMETKE), CBOJIUTCS K PEHICHUIO CHCTEMbI ypaB-
HCHUH B C)epUUYCCKUX TPEYroJbHIUKAX Ha COBMECTHUMOM cerMeHTe ceps (puc. 2).
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Puc. 1. Cdepa, cocTaBieHHast U3 COBMECTUMBIX C(HEPHUCCKUX TPEYTOIHHUKOB (CETMEHTOB, TPEJI-
CTaBIIIONINX c000it 1/6 TpaHu HKOCa’Ipa), C pa3pe3Koi TPEYroNnbHOH ceTr B Buae 320-rpaHHNKa,
uMerolas 4 THIIopa3Mepa JIeMEHTOB WK 2 TUIIOpa3Mepa MOHTaKHBIX 3JIEMEHTOB (Bcero 4 THIIO-
pasmepa): Oo — LEHTp IpaHU HKOCAd/Ipa U MaHENH B BHJE IPABUIBHOTO TPEYrojbHUKa Ha cdepe;
0, O,, — HeHTPHI MOHTAKHEIX TAHENeH B BUIE MIIOCKHX IIECTHYTOIBHUKOB U MATHYTOJIBHUKOB B
CerMeHTe ¢ BHyTpeHHUMH yriaamu 36, 90, 60°

Pazmemienrie paBHOOEIPEHHBIX TPEYTOJIBHUKOB B c(epruecKux HeNnpaBHIbHBIX
[IECTUYTOIBHUKAX, BIIMCAHHBIX B OKPY>KHOCTH (T. €. TAKMX, KOTOPBIE COOTBETCTBYIOT IO
NEPUMETPY IUIOCKUM MIECTHYTOJIbHHUKAM), IPOBEIEM Ha NpUMeEpe pa3pe3Ku, IMOKa3aH-
HOI1 Ha puc. 1, 3 u 4, u ee pparMeHTe, MokazaHHOM Ha puc. 2. [IpeaBapuTenbHO onpene-
JIUM MapaMeTphl Ha OJHOM MIECTON I'paHy NMpaBUIbHOrO ABaauarurpanuuka OO0, Bnu-
canHoro B cepy, Ha cepuueckom Tpeyronbhuke O,00,. Ilo ycioBuio, BHyTpeHHHE
yriasl Tpeyronbhuka O = 36°, O, = 60°,0,=Z+2Y=90° nyra d=a+b.

Ucnons3ys uzBectHble Boipaxkenust Henepa [14—20] nist cTOpOH U YIJIOB NPSMOY-
TOJIBHBIX c(heprUecKUX TPEYTOILHUKOB, TTOJyYUM

sin36° sin a = sin x, (1)
sin 60°sin z = sin x,
rae a u b — paguycsl OKPYXKHOCTEH, OMMCHIBAIONINX IIECTHYTOJbHUKH U M THYTOJIbHU-
KM, B BUJIE MTOJISIPHOTO YIUIA; X, ¥, ¢ U d — KaTeThl MIPSIMOYTOIBHBIX C(HEPUUECKUX TPEY-
TOJILHUKOB B BHJI€ TIOJIIPHBIX YIVIOB; 2y U z — THUIIOTEHY3bI B BUJIE MOJISIPHBIX YIJIOB.

W3 tpeyronsuukos B nentpe rpanu O DC, CDO, u O,C, O, Haiijem CBs3M Belu-

YHHBI C U HCKOMBIX IyT b, z U X

cos b= cos ¢ cos z + sin ¢ sin z cos60° . 2)
W3 npsimoyronbHbix Tpyronsaukos C, DO, n C, D O, u ypasuenus (1)
sin 60° sinz = sin 36° sina. 3)

[IpoBenem mpeoOpa3oBaHUs CUCTEMBI YpaBHEHHM, HCITONB3Ys (hopmyisl (1, 2 u 3)
cthepudeckoii TpuroHomerpun [5—20] sin 36%sina
sinz = ———; 4)
sin 60°
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OTKyna sin?36°
COS z = 1-— ﬁsmza 5 (5)
sin= 60

0

Puc. 2. Ompenernenue pacroyioxkeHHss pedep MHOTOrpaHHHKA B CHEPUYECKOM TPEYTroJIbHUKE
36-60-90° 1151 yCIIOBHSI OMOPHBIX Y3JI0B, PACHONIOKEHHBIX Ha OJJHOM YPOBHE OT 3KBaTOpa cepsl

Tak xak b = d — a, noxcraBuM B ypaBHeHue (2) cootHonienus (3), (4 u 5)

2 . 0o
cos(d —a)= cosc |1 — ﬂsinza + sin¢ SM367SIA o 600
sin? 60° sin 60°
gin 36"
gin 607’
cos (d —a)=cos ¢ V1 —n? sin® a + n sin ¢ sin a cos 60° .
OTtkyna
cos d cos a+sindsina=cosc VN1 —n?sin’>a+nsincsina cos 60°;
cos d cos a — (n sin ¢ cos 60°— sin d) sin a = cos ¢ V1 — n? sin’ a;
[cos d cos a — (n sin ¢ cos 60° — sin d) sin a ]* = cos? ¢ (1 — n? sin? a);
cos?d cos> a— 2 cos d cos a (n sin ¢ cos 60° — sin d) sin a +
+ (n sin ¢ cos 60°— sin d)? sin® a = cos® ¢ (1 — n’sin® q);
(n sin ¢ cos 60°— sin d)? sin*a — 2cos d V1 — sin® a (n sin ¢ cos 60°— sin d) sin a +
+ (n sin ¢ cos 60°— sin d)? sin? a = cos® ¢ (1 — sin? a);

cos?’d (1 —sin’ a) — cos? ¢ (1 — n* sin? a) + (n sin ¢ cos 60°— sin d)* sin’a =
=2co0s d V1 — sin? a (n sin ¢ cos 60°— sin d) sin a;

[cos? d — cos? d sin*a — cos? ¢ (1 — n? sin® a) + (n sin ¢ cos 60°— sin d)? sin’a]?* =
=4 cos’d (1 — sin? a) (n sin ¢ cos 60°— sin d)’ sin’a;

{cos? d — cos? ¢ (1 — n? sin? a)* + [n sin ¢ cos — sin d)? — cos? d] sin® a}? =

=4 cos’ d (1 — sin? a) (n sin ¢ cos 60°— sin d)’ sin’a;

{[cos? d — cos? ¢ + cos? ¢ n? sin® a] + [(n sin ¢ cos 60°— sin d)* — cos? d] sin a}? =
=4 cos> d (1 — sin? a) (n sin ¢ cos 60°— sin d)? sin’a;

O0o03HaUNM 711 =
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[cos? d — cos? ¢ + cos? ¢ n? sin? a]* + 2[(n sin ¢ cos 60°— sin d)* — cos? d] sin® a}?] *
*sin? a [cos? d — cos? ¢ + cos? ¢ n? sin? a] + [(n sin ¢ cos 60°— sin d)? — cos? d]* sin* a =
=4 cos? d (1 —sin?a)(n sin ¢ cos 60°— sin d)? sin® a.

O6o3HaunM ¢ = sin a, m = (n sin ¢ cos 60°— sin d)* — cos? d,

p =cos?d—cos? c.

(p + n?cos? c?)*+ 2m#* (p + n*cos? cf?) + m? t* = 4[m + cos® d]cos® d (£ — t*);

P>+ 2pn® cos? e+ n* cost ¢ 1+ 2pmi* + 2mn® cos? ctt + m? 1+ =

=4 mcos> dt* — 4 mcos*> d t* + 4 cos* d > —4 cos* d 14

(n* cos* ¢ +2 mn?cos? ¢+ 4 mcos>d+m?+4cos*d) t* + [2p (n? cos? ¢ +
+m)—4mcos’d—4cos*d] £+ p*=0.

Puc. 3. TeHTOBBIH KyIOJI MapKOBOTO MaBIIILOHA NPOJIETOM 8,1 M ¢ OImopaMu OHOTO YPOBHS

O6o3HaunM B, =n*cos*c+2mn®cos’ c+4mcos*d+m’+4cos' d,
B,=2p (n*cos’ c+m)—4mcos’d—4cos*d. (6)
TMonyunM GUKBaApaTHOE YPABHEHHE OTHOCUTENBHO (YHKIUH sin® a.
B+ B, +p*=0. (7)

VYpasuenwue (7) pemaercst B sBHOM Buze [5, 11-19].
IMoncrasum d = 31,71747441146°, ¢ =20,90515744789°.

0,49883899812510278e+28)#* — 0,4268489762778023 ¢* + 0,022222222 = 0.
Cuenaem 3ameny y = {2, Torna GHKBaJpaTHOE YPAaBHCHUE IPHMET BH/

0,49883899812510278e + 28y — 0,42684897627780233y + 0,022222222 = 0.
Pewenune ypaBuenust: ¢ = 0,235978, a = 13,649279529197°.

ComnocraBiieHHe XapaKTEePUCTHK, KOTOPbIE UMEET yKa3aHHbBIM KyIOJ, ¢ IPyTUMH,
ITOKa3bIBACT, YTO YUCIIO THIIOPA3MEPOB CTEP)KHEH KyIojla OCTAaeTCs HEM3MEHHBIM |5,
10]. 3aro 4mMciI0 MOHTAXKHBIX IEMEHTOB MO CPAaBHEHHUIO C JAPYTMMH 3PPEKTHBHBIMU
pa3pe3kamMH yMEHBIIAETCs B MOJITOpA pa3a M CTAHOBUTCS PABHBIM TPEM, YHCIIO THUIIO-
pa3MepoB y3JI0B YMEHBIIAETCS] TOXKE B TOJITOPA pa3a, a OMOPHBIX y3JI0B — B J[Ba pasa.
Kymorna ¢ onopHbIMH y371aMH Ha OJHOM COOHMPAIOTCS M3 YKPYITHEHHBIX 3JIEMEHTOB, KO-
TOpBIE, B CBOIO OYEPEb, COOMPAIOTCS U3 TPyOUaThIX cTepkHEH (puc. 3, 4).

W3 miockocTH TaHeNeW IpeuiaracMble COCAMHEHHsI Ha CBapKe 00eCIeuMBaroT
MOHT@XXHYIO KECTKOCTb. [laHenn Tpex THIopa3MepoB (OIMH U3 HUX CHMMETPUYHBIH CO
BXOJIOM) COOMPAIOTCs B KOHAYKTOpax. Taknum 00pa3om, Ipyu MOHTaXe COOMparoTCs IATh
THIIOB OTIPABOYHBIX MapoK, TPH U3 KOTOPHIX OMOPHBIC U JBE PSIIOBBHIC.

[Ipennaraemoe pemieHrne pa3pes3ku MO3BOJSIET 3HAYUTEIBHO YIPOCTUTH PEIICHHS
OTIOPHBIX Y3JIOB, a TAK)KE IIPOU3BOIUTH YKPYITHUTEIBHYIO COOPKY 3JIEMEHTOB KYyIIoja,
TaK KaK OCHOBAHHMS ISTHYTOJIBHBIX M IIECTUYTONBHBIX IIMPAMHU] OCTAIOTCS TUIOCKUMH.
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Puc. 4. Kynon kade nponerom 10 M ¢ omopamu 0JHOTO YPOBHS

KoncTpykiun mogo06Ho# pa3pe3kn MOTYT OBITh IPUMEHEHBI KaK B JIETKUX ITOKPbI-
TUSX 3/@HUH, TaK U B OTPAKAAIOUIMX M HECYIIUX MPOCTPAHCTBEHHBIX KOHCTPYKIHMSIX
OTaIUINBAEMBbIX 34aHUH.
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One of the methods of formation of triangular networks in the field is investigated.
Conditions of the problem of locating a triangular network in the area are delivered. The criterion
for assessing the effectiveness of the solution of the problem is the minimum number of sizes of
the dome panels, the possibility of pre-assembly and pre-stressing. The solution of the problem
of one embodiment of a triangular network of accommodation in a compatible spherical triangle
and, accordingly, on the sphere. Task align the supports at one level can be resolved by placement
in the regular hexagons and irregular pentagons hexagons inscribed in a circle of minimum size.
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SCAD, KOHEYHO-3IEMEHTHOE MOACIUPOBAHNE.

TIpusooumcs cpasHumenvHblll AHAIU3 NEpemMeneHull, NOIHbIX NPO2UOOs, NONEPEUHBIX cele-
HULL 0OHONOACHO20 BUCAYE20 NOKPBIMUSA NPOEKMUPYEMO20 30aHUsA 6e3 YeHmPATbHOU CINOUKY NPU
U3MeHeHUU KPUBOTUHEUHOU (pOpMbl U3LUOHO-IHCECTNKO20 PAOUATIbHO20 dnemenma. B xooe ucciedo-
6anus onpedenena maxas gopma, npu KOmopou pacxoo cmaiu MUHUMATbHYL.

[Ipoextupyemoe 3maHne — MHOTO(DYHKIIMOHATBHBIA CHOPTHBHBIA KOMIUIEKC Ha
3 400 3pUTENBCKUX MECT, MPEICTABIISIOMNNA CO00H 3MaHNe KPYIJIoe B IUIaHE C BBICTY-
MAIOMMMH 9acTsIMU Teppachl. DparMeHT IulaHa NpeAcTaBieH Ha puc. 1. 3maHue nmeer
JIBa BUIa KPOBJH: INIOCKYIO (Ha puc. | He mpencTaBieHa) U IPOCTPAHCTBEHHYIO (OIHO-
MOSICHOE BUCSAYEe TIOKPBITHE 0€3 IEHTPaNIbHON CTONKN).
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Hecymune KoqOHHBI HAPYKHOTO OMOPHOTO KOHTYPa BHCSYETO MOKPHITHS YCTAHOB-
JieHsbl ¢ mwaroM 5,316 meTpoB. B kauecTBe BUCSUEro NOKPBITHUS IPUMEHEHA OAHOIOSICHAS
CHUCTEMa C M3TUOHO-)KECTKUMH paIHallbHBIMH JIEeMEHTaMU 0e3 ICHTPaJbHOU CTOWKH,
KOTOpasi TIePeKphIBACT 3pUTEIBHEIA 3al mposietoM 60 merpoB. Bocmpustue pacmopa
obecrieunBaeTCs HapyKHBIM OIIOPHBIM KOHTYPOM BUCSYETO MOKPHITH. [ HyThIe ByTaB-
PBI IIAPHUPHO MPUKPETUICHBI KOHIIAMH K BHEITHEMY HETIOABIDKHOMY JKEJIe300€ TOHHOMY
KOJIBITy U BHYTPEHHEMY CTaJIhHOMY KOJBITY. [IpOTOHBI KPESTCS KECTKO K paaHabHBIM
AJIeMEHTaM B OHOM ypoBHe. CocTaB MOKPHITHI MpEACTaBIICH Ha PUC. 2.

Puc. 1. ®parmeHT m1aHa MPOEKTHPYEMOTo 31aHus Ha oTMeTke +9,800

Paboty pagmaibHOTO H3THOHO-KECTKOTO TOKPHITHS MOKHO PacCMOTPETh KaK BHE-
LIEHTPEHHO PACTIHYTYIO0. M3rHOHO-KECTKOMY JJIEMEHTY PacTATUBAEMOW KOHCTPYKIIHH
B TIPOIIECCE M3TOTOBJICHUS Ha 3aBOJIC MPHUIACTCs M30THYTast (hopMa, coOpaHHas U3 OT-
JIETBHBIX MapOK B MOHTQKHYIO KOHCTPYKITHIO. B M30THYTOM BHJIC OHA yCTaHABIUBACTCS
B MPOEKTHOE MoJyiokenue [1].

JIJIst MPOEKTHPYEMOTO CITOPTUBHOTO KOMITJIEKCA CTATHYCCKUN M KOHCTPYKTHBHBIN
pacyeT BBIITIOJIHEH YUCIEHHBIM METOJIOM € IOMOLIbIO TporpaMmHoro komiuiekca SCAD,
C pa30MBKOW paJiMalIbHBIX AIIEMEHTOB IMOKPBITHS HA CTEP>KHEBBIC KOHECUYHBIC 3JICMCHTEHI.
KoneuHno-anmeMeHTHast MOJeNb Moka3aHa Ha puc. 3. [lomHas crpema mpoBeca 3amaBa-
JACh Y LUEHTPAIBLHOTO KOIBIA BEIMYMHOW 3 M, KOTOpas JUKTOBAJaCh BBICOTOH 3aja B
MPOJIETE W BBIYUCIIIACH B KXKIIOM Y3JIe KOHCUHBIX DJIEMEHTOB PaHalbHOTO CTEPIKHS.
Hywmeparus y3moB npeacrasiieHa Ha puc. 1.
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IBX memGpana 1 cnoii

Apmuposannas LT craaka 20 mm
DKCTPYAHPOBAHHEIH IIEHOIOINCTEPOI
TEXHOHHKOJIb 2 cnoa 100 mm

Iaponzonsaunas TEXHOHHKOJIb 1 caoii
Cranenoii npodmnnposannstii Hactua H57-750-0,8
Ilporonst mo F'OCT8240-97

Panmansusiii snement us gpyraepa mo [3]

Puc. 2. ®parMeHT mIpogONBEHOTO pa3pesa MPOSKTHPYEMOTO 31aHHs

BHyTpeHHee  cTalbpHOE

Buemnee
KOJIBIIO

Kene300eTOHHOS
KOJIBITO

IIporon

Pannanpubiil
T
SIEeMEHT N

7t

Puc. 3. KoneuHo-anemeHTHas Mok, 3anpoekTuposanHas B [1I1I1 SCAD

Jiist pacdera KOHCTPYKIUH 10 ITPEebHBIM COCTOSIHUSIM NEPBOM M BTOPOH TPyl
COCTaBJUTUCH HEOJIATONPHUSTHBIE COYETAHUS HArPy30K ¢ KO3 (PUIIMEHTaMH COUeTaHUN
o 1. 6 [2].

Harpy3ska ot cHera u Beca KpOBJIH 3a/laHa Ha PAJUAIbHBIN 2JIEMEHT C yUETOM I'py-
30BBIX IUIOIIA/IEH B (JOpME TPEyroibHUKA, Ha IPOTOHBI — B popMe Tparenuu. Ha BHY-
TpPEHHEE CTalbHOE KOJbIIO Harpy3ka MPHUBEAECHA K paBHOMEpPHO pacrpenesieHHOH. Ha
pasvanbHBIe IEMEHTHl Harpy3Ka IepeaeTcs depe3 MPOTrOHbI CO CBOMMH TPY30BBIMHU
TUTOIIASIMH.

Harpy3ka oT KpoBiIH NpHHATA B 3aBUCHMOCTH OT COCTaBa KPOBJIH M IIAra IPOTOHOB.

HopmarnBHOE 3HaueHHE CHETOBOM HArpy3KH Ha IOKPBITHE OIPENeNeHo 1o (op-
myne 10.1 [2], B COOTBETCTBUU CO CXEMOM OTIpeaesieHus KOdPPUITUCHTA L TS BUCSIUX
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MOKPBITUH MUITUHAPUIECKol Gpopmbl puc. b.13 [2].

Harpyska oT cHeroBoro nokposa Ipe/ICTaBJIeHa B 2 BApUAHTAX: OT PABHOMEPHOTO
1 HEPaBHOMEPHOT'O pacIIpe/ieJIeHNs! CHeTa.

Takum 00pazoM, IpeayCMOTPEHBI 4 3arpyKEeHUs:

1) cobcTBEHHOTO Beca 3IeMEeHTOB MOKpHITHA (L1);

2) Harpy3ka ot kpoBiH (L2);

3) cuer (BapuaHT 1: paBHOMepHOE pacupenenenue) (L3);

4) cHer (BapHaHT 2: HEpaBHOMEpPHOE pactpeneneHnue) (L4).

Pacuer nponsBonwics Ha CIIeAyIOMINE COYETAaHHS HAaTrPy30K:

Cl: 1-(L1) + 1:(L2) + 1:(L3);

C2: 1:(L1) + 1-(L2) + 1:(L4).

B nanHOM pacuere BeTpoBas Harpy3Ka HE yUHTHIBAJIACH.

B [2] BepTuKanbHbBIE MpeeIbHbIC IEPEMEIICHUS IEMEHTOB BUCSUETO TTOKPBITHS
HE HOPMUPYIOTCS; IPUMEM yCIIOBHE, 0003HauUeHHOE (popMyInoii:

w< L < 60000 <300 MM, (D
200 — 200

rac w — NnepeMcCIICHUEC 3JIEMCHTA KOHCTPYKIUH.
CTpena IpoBECa HC NOJ’KHA NPCBLIMIATE 3HAYCHUC

1 60000
==

<4000 MM. )
15 15

Ha nayanbHOM 3Tare KOHCTPYKTHBHBIE AIIEMEHTHI MOJOUPAIOTCST HCXOAS U3 apXH-
TEKTYPHO-IIJIAHHPOBOYHOTO PELICHUS CIEAYIOUIMM 00pa3oM: pajHalbHBIA 3JIEMEHT —
neytaBp 601113, BHyTpeHHEe Konbio — aByTaBp SOIL2, ¢popma pagmambHOTO BIEeMeEHTa
— IpsSIMOJIMHEHHAasI. 3aTeM BBIIOJIHACTCS TPOBEPKA BEIOPAHHBIX ceUYeHUit 1o 1-if rpymme
IIPEAeNbHBIX COCTOSIHUH. Tak Kak NMpoBEpKa HE BBIOJIHACTCS, TPOU3BOAUTCS 000D
TpeOyembix ceuenuid B nporpamme «Kpucramm» IIIIIT SCAD or MakcUManbHBIX YCH-
JIMH, TOJTyYeHHBIX B MpeblayiieM pacdyere. [locie 3Toro BBIONHSAEM MPOBEPKY IO/0-
OpaHHBIX CEYCHUH O 2-# rpymIe MpeaelbHBIX COCTOSHIUMI. B pesynbrare pacyeToB mo-
Jy4eHa KpHBasl IIOJIHBIX ITPOTHO0B OT HanboJiee HeOIAronpHUsITHOTO COYSTAHUS YCHITUH,
KOTOpast HCIONb3yeTcs B npuoOmmkeHnnn Ne 1 B kauecTBe NCXOIHON (hOPMBI.

3areM, B KaXJIOM NPHOJIMKEHUH KOPPEKTHPYETCsI CTpeJia MPOBeca pajnuaibHOTO
3JIEMEHTAa MAaKCUMAJIBLHO NMPHOIMKEHHO K KPUBOW IIOJIHBIX MPOTHOOB, MOIYyYCHHOH B
IpeabLAYIeM NPUOMIKeHHH OT Hambosiee HEOJIaronmpusTHOrO COYETAHHsI HAarpy30K.
[Tocne 3TOro BHIMONIHACTCS IMHEHHBINA pacyeT, ¥ BEIONPAIOTCSI MAKCHMAJIbHBIE yCHIIHS,
JICHCTBYIONINE HA PAaJUAIbHBIN 2JIEMEHT M BHYTPEHHEE KOJIbLO. Mcxoast u3 mosryueH-
HBIX 3HaYeHHMH ycuiuid, B nporpamme «Kpucramm» [T SCAD Beimonnsiercs: monoop
CEeYeHUH paccMaTpuBaeMbIX JIeMEHTOB U3 cTaiu C255 B cooTBeTcTBUM C [3]. B KOHEU-
HO-3JIEMEHTHON MOJIEJIN U3MEHSIOTCS )KECTKOCTHBIE XapaKTEPUCTUKU B COOTBETCTBUH C
MOJTYYCHHBIMU JaHHBIMU. B 3aBeplIcHne BBINOIHSACTCS JIMHEHHBIM pacueT U MpoBepKa
110 2-# TpyIIIe peeIbHBIX COCTOSHUM, X OTIPEIEIISIIOTCS B KaXKIOM y3J1€ BEPTHKAIbHBIC
MIePEMEILEHHSI, BEIYUCISETCS MOTHBIN TPOTHUO ITyTEM CIIOKEHUS 3a1aHHON CTPEIIbl Po-
Beca U MOJYYCHHBIX BEPTUKAILHBIX MEPEMEIICHHUH.

3agaya 3aKiIr04anach B UTEPAIIMOHHOM ITOMCKE TaKHX Ipoduieil IBYyTaBpOB UIs
paznanbHOTO CTEPIKHS W BHYTPEHHETO KOJIbIla, KOTOPBIC ObI MPH HaMMEHbIICH Macce
YIOBJIETBOPSUIH 1-My M 2-My NIpelieIbHOMY COCTOSIHUIO OHOBpeMeHHO. B Tadu. 1 moxka-
3aH MPOIECC UTEPALUH ITOTydeHHs IByTaBpa HAUMEHBIIEH MacChl U3 PACCMOTPEHHBIX.
[Mocne npubnmxenust Ne 7 MOKHO 3aMETHTh, YTO MPOMWIH ABYTaBpa pPaJnaIbHOTO die-
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MEHTa OCTaeTcs HEM3MEHHBIM, a MPOQIIIb AByTaBpa BHYTPEHHETO KOJIbIIA TIOCTEIIEHHO
YBEIMYNBACTCS, YTO IPOTHBOPEUUT MOCTABICHHBIM 3a/lauaM, OTOMY HTEpanus Ipe-
KpaIaeTcs.
B Tabin. 2 npuBeneHs! MOMyYSHHbIE TIEPEMEIICHNUS U MTOJIHBIE TPOTUOBI OT KOMOH-
Haruu C2, cTpena mpoBeca B KayKAOM HCCIICAYEMOM y3JI€ IPU KaXkKJOM NPHOINKEHUH.
ITo pesynpraram aHanu3a HanOoJee HEOIATONPUATHBIM COYETAHUEM HArpy30K sIB-
nsiercst C2, moaToMy pe3ynbTaTsl pacdeTa oT coueranus Cl He mpencTaBiIeHsbl.
Tab6muna 1
IlosrydyeHHBIE CeYeHHS DJIEMEHTOB MOKPBLITHA OT cOYeTaHus HArpy3ok C2

Ceuenue Ceuenue
Homep ) )
paauaabHOTO A, cm BHYTPEHHET O A, cm
TPUOTIKEHUS
JJIEMEHTa KOJIbLIA
1 100B3 364 40011 122,4
2 701115 389,7 50M12 176,6
3 701114 341,6 601111 181,1
4 700012 251,7 601111 181,1
5 70111 216,4 50113 199,2
6 70101 216.,4 601111 181,1
7 70011 216,4 601111 181,1
8 70M11 216,4 501113 199,2
9 7011 216.,4 701111 216,4

Tabnuna 2
IMony4yeHnHbie nepeMenIeHUs U MOJHbIEe MPOrulbI OT coueTanus HAarpy3ok C2,
cTpeJia mpoBeca

Homep PaccmarpuBaemas
npuoIn- TOuKa 1 2 3 4 5 6 7 8 9 10
JKEeHUs
N Sl || R R R | ]
1 < 0 — o o o [ o — —
S S < © ™~ ~ ™~ © < <
= — — — — — — — —
~ S R e e S e S O S s N B N B
2 0 ') (= o o ) (= 0 e <t
N [\l O (e} oo 0 O <t [q\] —
— et = = = — — — —
0 Al | R | R | R |AU] Q| 2]
3 - o <t <t <t <t <t on on on
O — <t el O el ) on — —
— — — — — — — — —
IIepemerienus no ocu
Z 8 SCAD o s S o x o0 o~ ) o a
S — v o~ o~ o~ Nel Vel o [\l
4 0T KOMOUHALIUT =S T Y o R N o S I I I I B I B
C2 — — — — — — — — —
MM
2
S S R S R S o N I N I N S N I S
5 _ [=) Nel o b b I o N Nl
o = < 0 I ™ =) 0 ) <
= — - = - — — — —
e ala | ale el v
6 | = — o~ o o N o o~ <
. = n ~ o = = 2 ~ )
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Oxonuanue Tadma. 2

Howmep
PaccmarpuBaemast
npu6IH- P 1| 2|3 ]4]|5|6]|7|81]9]10
TOYKA
JKEHUS
= =) =) = = ) ) o =
g S [oN Q) ) "2 (=) 0 ') (=
4 g — iy = o vl = ~ IoN S
— — ~ ~ ~ ~ ~ ~ o
=) =) =) =) = © ) e =
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~ =) =) = = ) ) o =
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s PE3YJIbTATOB pacu€Ta BUAHO, YTO IMOJYUYCHHBIC ICPEMECILICHUS U MOJIHBIC ITPO-
ru0bl He MPEBLIIIAT JOIMYCTUMBIC. Hawubomee BbITOJIHAs (1)opMa n3rubda paguajibHOTO
DJICMCHTA IOJIyYCHa B HpI/I6J'II/I)KeHI/I$IX Ne 6 u Ne 7, TaK KaK B JaHHBIX HpI/IGHH)KeHI/IHX
HanMCHbIIAaA I0Iaab MONnepeYHOro CCUCHU A HU3rHOHO-3KECTKOIO JJICMCHTA, a, 3HAYUT,
MUHHUMAJIbHBIA U3 BCEX IMOJYYCHHBIX BAPUAHTOB — BEC MOKPLITUA. HpI/IMeM (1)OpMy pa-
JAUaJIbHOI'0 3JICMCHTA I10 HpI/I6J'II/I)KeHI/IIO Ne 6, MoJiy4y€HHas KpuBas 6y[[eT HUCIIOJIB30-
BaTbCsa IJIA 3aJaHUsL (I)OpMI)I KpHBOHHHeﬁHOFO O4YCepTaHUus paaruaJIbHOIO CTCPIKHA MPU
HU3TOTOBJICHUU.
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The article provides a comparative analysis of displacements, full deflections, cross-sections
of a single-belt hanging roofing of a designed building without a central post during change of the
curvilinear shape of a flexural-rigid radial element. During the study the shape was determined at
which steelconsumption was minimal.
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Kniouegvie crosa: adpoquHaMHIECKHE XapaKTEPHCTHKH, BETPOBOU ITOTOK, YNCICHHOE MOJIEINPO-
BaHMe, OAIlICHHAS! KOHCTPYKIIHSI.

Buinonneno uuciennoe aspoOuUHamMuyeckoe UCCie008aHUe ceMu MEEPOOMeNbHbIX MO-
deneil cekyutl OaweHHOU KoOHCmpyKyuu 6 pacuemnom komniaekce Solidworks Flow Simulation.
IIpedcmasnenvl KapmuHvl 0OMeEKaAHUsL MoOeell Habe2aowum 6emposbim nomoxkom. OnpeodeneHvl
BHAUEHUS. GEUYUH OAGIIeHUS. U CUT, 6O3HUKAWUX HA NOGEPXHOCMU 3 NOSACO8 OAWHU, A MAKICEe
BHAUEHUs BeUYUH OAGLEHUs, CKOPOCMU U NIOMHOCMU 8 OKOLOOAUEHHOM NPOCMPAHCMEE U GHY-
mpu dawiHu.

B nanHoit pabote nmpeacTaBieHbl pe3yabTaThl YUCIEHHOTO UCCIIEIOBAaHUSI BETPOBO-
r0 BO3/ICHCTBHSI HA METAJUTMYECKYIO TPEXTpaHHYIo OamrHio BeicoToi 40 M. Kak n3BecT-
HO, JIJIsl OAlllCHHBIX KOHCTPYKIIMI BETPOBasi HATPy3Ka SIBISCTCS OMHOM U3 OCHOBHBIX.
3HaueHUE BETPOBOTO JABJICHHS 3aBHCHT OT MHOTHX (DAKTOPOB, TAKUX KaK KIUMaTH4C-
CKHE YCIIOBUSI, pelibe() MECTHOCTH, MECTOPACIIOIOKECHUE, HAXOISIIUCCS BOIU3HU 31aHUS
U COOpYKEHUs, popMa 31aHus U T. [I.

J1ist BRIICHCHUST UCTHHHBIX 3HAYCHUH adpOJMHAMHYCCKHUX MAapaMeTPOB OaIllICHHON
KOHCTPYKIIMH, 8 TaK)KC XapaKTCPUCTUK M KapTUH OOTEKaHUs HEOOXOIUMO MPOBOIUTH
HaTypHBIE HCCIIEIOBAHUS U UCCIEAOBAHMS HAJl MOJCISIMU IIPU UX 00IyBKE B adpOJIMHA-
Mudeckoit Tpyoe [1, 2].

O/HaKO MCTBITAaHUE B adPOJUHAMUYCCKON TPpyOe UMEET PSII CYIIECTBEHHBIX TPY/I-
HocTel. TakuMu TPYIHOCTSMM B MEPBYIO OYEpPE]lb SIBISIOTCS JTOPOTOBU3HA JKCIIEPHU-
MEHTA, CIIO)KHOCTh B MOJICJIMPOBAHUU PEabHBIX TCUCHUH B a3pOJUHAMHUYCCKOI TpyoOe
u npouee. Ho camMbiM Cepbe3HBIM MPEMATCTBUEM JIJISl UCCIE0BATEINSI MOXKET SIBUTHCS
OTCYTCTBHC a’POIUHAMHUYCCKON TPyObl HEOOXOMUMBIX Pa3MEpOB C JIIUMHHOU paboueii
yacTelo. [loaTOMYy MOJENN KOHCTPYKIMHI 3HAYUTENHHOM BBICOTHI MOJYyYarOTCSl BEChMa
00BEMHBIMHU. DTO TPeOyeT MPUMCHEHUS KPYITHBIX adPOJAUHAMUYCCKUX TPYO, HOCTYI K
KOTOPBIM HE BCETJ]a BO3MOXKEH.

Jlyist iiccneIoBaHUSI MHTCPECYIOMINNA (PU3UICCKUI POIECC TBUKCHUS ra3a MOXKHO
paccMOTpeTh B BUJIE MaTeMaTnueckod Mojienu. Bo MHOroM paBHO3HAYHOM 3aMeHOH Ha-
TYpPHOMY 3KCIEPUMEHTY HaJll (PU3MUECKON MOJCIBI0O MOXKET SBUTHCS YHCICHHBIN JKC-
MEPUMEHT Ha OCHOBE MaTeMaTHuecKkoi mozaenu [3, 4].

[ejan YHCIEHHOTO IKCIIEPUMEHTA:

1. Onpenenuth 3HaYEHUS! BEJIMYUH CTATUUECKOTO JIaBICHUS U CHUJI, BOSHUKAIOIIUX
Ha TIOBEPXHOCTH 3 TOSCOB OAIICHHON KOHCTPYKIIUU OT BETPOBOTO MOTOKA, MPHU Pa3IIny-
HBIX yIJIaxX aTaku ¥ peKMMax CKOPOCTHOTO Hamopa.

2. IlpoaHanu3upoBaTh KapTUHBI PACTIPECICHUI CKOPOCTEH, TaBIEHUS U MIOTHO-
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CTH TEKy4eH cpe/bl IPU Pa3IMYHbIX yIIaX aTakd U peKMMaxX CKOPOCTHOTO HAropa.

Jis peanu3aly MOCTABJICHHBIX IEJeH MPH ITOMOIIM IIPOTPAMMHOTO KOMILIEKCa
Tekla Structures 2017 ObUTa co3laHa TpeXMEpHAsi TBEPAOTEIbHAS MOJENIb OAalICHHON
KOHCTpYKIMHU. IlyTemM KOHBepTHpOBaHMS MOAENb noarpyxena B ANSYS Workbench, a
3aTeM B pacueTHBIA KoMmIuteke Solidworks Flow Simulation [5]. JIns MOBBIMICHUS CKO-
POCTH M TOYHOCTH HCCIIEIOBAHUS MOZEIH ObliIa pa3/esieHa Ha CEKIUHU U TIOATOTOBIICHA
It pacdera (puc. 1).

Janee monenupoBaHue Iporiecca OOTEKaHHWsS MOJEIH COOPYKEHHUS MPOMCXOIHUT
CIIEIYIOIIMM 00pa30M: ITOJIOKEHNE MOJIENIN OCTAETCsl HEN3MEHHBIM, HO M3MEHSIOTCS Ha-
MIPaBIICHUS] TIOTOKOB OTHOCHTEIBHO MOJeNH Ha Tpedyemsbiid yron 0°— 90° ¢ marom 10°
(puc. 2a).

[IpunsTHIE B pacuere ceueHHs CeKIuii: ceueHne 1-1 B 00macTu pacropku CEKIuH,
cedeHue 2-2 B ypOBHE MAaKCUMAJILHOTO COJVDKEHHSI JIEMEHTOB PELIETKH C PaclOpKOn
(puc. 26).

—

"‘lr — r
— .y

\: =

A

Cexunn 6

Puc. 1. Cexkunn OanmeHHON KOHCTPYKIIUH
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a o
Puc. 2. IIpuHATHIE TIOJOKEHHS UCCIIEOBAHMS: d — HATIPABJIICHHUE aTaKhi BETPOBOTO MOTOKA;
0 — CEUEHHs CEKIMI COOPYKEHHSI

C yBenu4eHHEM BBICOTHI CKOPOCTH BETpa pacTeT TeM OBICTpee, YeM CKOopee 3aTy-
XafoT MPHU3EMHBIE BO3MYyIIEHUs. J{Is XapakTepUCTHKH NPO(UiIs BeTpa MO BEPTUKAIH
MIpe/UIOXKEHbl pa3inuyHblie GopMyisl. Hanbonee pacrpocTpaHeHa CTENEHHAs 3aBUCH-
MOCTH CKOPOCTH BETpa C BBICOTOM:

V.=V, (2/z,)" [w/c] (1)

n jjorapuMuIecKas: Inz/z
0

= [m/c], 2)
* lnzg/zo

rae V, — CKOpoCTh BETpa Ha BBICOTE (urorepa WM MU3MEPUTENBHOTO TPUOOpa, M/C;
Z— BBICOTA HAJl IOBEPXHOCTBIO 3EMJIH, M; Z, — BBICOTA H3MEPHTEIILHOTO npudopa, Jarmie
Bcero 10 m; z, — mapameTp EPOXOBaTOCTH (yCIOBHAsA) MOBEPXHOCTH WJIH BBICOTA, Ha
KOTOpPO¥ CKOPOCTh paBHA HYITIO; 0. — KO3 PuIueHt, npuHumaeMbrii 0,40 11 ropoackoit
MECTHOCTH, 3aCTPOCHHOH 3MaHUSAMU BBICOTOH He Oonee 200 M; I CeIhCKOH MECTHO-
ctu — 0,28; Ha oTkpbITON MecTHOCTH — 0,16.

Jlorapumuyecknii 3aK0H YBEITUYCHUST CKOPOCTH BETPa IO BEICOTE XOPOIIIO COTJIa-
CyeTcs ¢ pe3ylbTaTaMy HaOIIOACHUH B HIDKHEM IIPU3EMHOM CIIO€, HO OIMTHOKa OyleT TeM
0oJbIIIe, 9eM BEIIIIEe paccMaTpUBaeMasl TOYKa HaJl TOBEPXHOCTHIO 3eMIIH.

B coorBercTBuu ¢ hopmynamu (1) u (2) coctaBieHs Tabmuis (Tadm. 1, 2) 3aBucu-
MOCTEH CKOPOCTH BETpa OT BBICOTHI [6].

B ¢opmyne crenennoit 3aBucumocty napamerp z, = 0,20 M, o. = 0,16; B popmyne
norapuMUIECKON 3aBUCHMOCTH Z »— 10 M. Ilar paszOueHus PO CKOPOCTHOTO Ha-
mopa JuIsi yI00CTBa COOTBETCTBYET OTMETKAM BepXa CEKIMI OaIlHU COTIIACHO allbooOMY
mapku KM.
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K CTATBE H. 10. TPSTHUHOW,
E. H. OBJIETOBA, U. A. CAMOXBAJIOBA
«OIEHKA BETPOBOI'O BO3/IEMCTBHU S
HA MOSICA BAIIEHHOM KOHCTPYKIIUH»

75415
7141
BT.407
E3.403
59399
56,395
51.30
47,387
43,383
308,379
35,378
31N
27.368
23.384
19,380

CropocTe fmfs)

Puc. 1. Pacripenenenue cKOpOCTH BETPOBOTO MOTOKA [M/c] B cedeHusax 1-1 u 2-2 mpu o = 0° mis
5-11 cexuuu

10313896
102916.39
102693.81
10247123
102248.66
102026.08
101803.51
10158093
101358.36
10113578
100913.20
100690.63
10046805
100245 48
10002280

JaeneHue [Pa]

Puc. 2. Pacnpenenenue craTudeckoro QaBieHUs BeTpoBoro moroka [I1a] B ceuenmsix 1-1 m 2-2
mipu o = 0° 11 5-if cexuuu

1.22
1.22
1.22
1.21
1.21
1.21
1.21
1.20
1.20
1.20
119
1.19
1.19
119
1.18
MnoTHocTe

Puc. 3. Pacnipenesnienue TIOTHOCTH TeKydei cpensl [Kr/m’] B cewenmsx 1-1 u 2-2 mpu o = 0° st
5-# cexuun




76.284
72.534
6B.785
65.036
61.287
57.538
53.788
50.039
46.2490
42.541
38,792
35042
31.293
27.544
23.795

CropocTe [mis]

Puc. 4. Pactipenenenne cKOpoCTH BETPOBOTO MOTOKA [M/c] B cedeHusax 1-1 u 2-2 mpu a = 60° s
5-# cexuun

102832.54
102607.87
102383.20
10215853
101933.85
10170918
101424.51
101259.84
10103517
100810.50
10058583
100361.16
100136.48
99911.82

99687.15

Aaenexue [Pa]

Puc. 5. Pactipenenenne cTaTHUeCcKOro JaBieHus BeTpoBoro notoka [I1a] B ceenusx 1-1 u 2-2 npu
a=60° nms 5-it cekuun

1.23
1.23
1.22
1.22
1.22
1.2
1.21
1.20
1.20
1.20
1.18
141
118
1l
1l

MNoTHOCTE

Puc. 6. PacnipezeneHue MmIOTHOCTH TeKydel cpenbl [Kr/m] B ceuenusix 1-1 u 2-2 npu o = 60°
JUIst 5-# ceKIuu



200,00
800,00
700,00
600,00
500,00 1
400,00
300,00
200,00
100,00 t } } } t t t } |

CumaF cp. H

=== JmeMeHET Noaca Jamex Nel — =e==3nemMeHT mosca Samme Nel == 3neMeHT DoAca Gamex M3

Puc. 7. I'paduk 3aBUCUMOCTH YCPEIHEHHON CHIIbI BETPOBOIO MOTOKA HA IIOBEPXHOCTH JICMEHTOB
S5-#f cekuuu OT yria ataku npu v = 29,85 m/c

101550,00

101300,00 1
101430,00
101400,00
101330,00
101300,00
101230,00
101200,00

e BmenterrT momra Sammem Mel |101284,52(1013 14,55 100262, 24| 101242 03 (1012462 48 {101 267, 23| 101 280, 83( 101277 B2 101320, 221001330, 22
s menieHT O0SCA Ganrer Ml |101466,45(101421,06|100361 93| 101575,54(10124201 101 302,75) 101480,32{ 101268, 51 {101431,81 |101401 94
sl J2MEHT O0SC2 S2nmer Med |101485.24(101437,07 |100368,06)101338,52 (101331 4B (101 260,80) 101320,30( 101325, 47 [101352,49 100343 37|

CTaTHYecKOE TaBIeHHE
Ha nosepxHocrn P et, [Ta

Puc. 8. I'paduk 3aBUCMMOCTH yCPEJHEHHOTO CTATHYECKOTO JIaBJICHHs BETPOBOIO MOTOKA HA MO-
BEPXHOCTH DJIEMEHTOB 5-if CEeKIMM OT yriia ataku npu v = 29,85 m/c

122
122
1 #2310
1.21 243574
1.1 I14B38
1.21 206102
1.0 187 366
1628 630
1.0 149894
120 131158
118 112422
119 83.6B6
119 74950
119 56314
118 37478
118 18.742
2 D00
Puc. 9. Pacnpenenenue miIoTHOCTH TeKydel Puc. 10. Pacmpenenenme sHeprum Typ-
Cpe/ibl B BEpTHKAIBHOM CEUCHUH, KI/M> OyJIEeHTHOCTH B BEPTHUKATBHOM CEUCHUH,

JIx/KT



-—— -

|| [

106339.T1
105825 76
105311.81
104747 86
10428301
103769 96
10325601
10274206
1022281
10171416
10120021
100686.26
1001721
99658 36

99144.42

Dasnenue [Pa]

-~ |

Puc. 11. Pacnpenenenue naBineHus Ha MOBEPXHOCTH MOsICOB GaliHy (HanpasieHue ataku 0 — nep-
MeHIUKYJIIPHO MIOCKOCTH JINCTA: @ — BUJL CIIEPein; 6 — BHJ C3a]11)

105295.20
10480634
104317 48
10382862
10333977
10285091
102362 06
101873.20
101334.34
10039549
100406 63
9991777

9942892

93940.06

0345120

Hapnesue [Pa)

Puc. 12. Pactipenenenue qaBiieHus Ha MOBEPXHOCTH TOSICOB OarrHu (HampasiaeHue ataku 60° — mep-
HEeHUKYISAPHO IUIOCKOCTH JINCTA (BUJ CIICPEAN))



>

Cmpoumenvhble KOHCMPYKYUU, 30AHUSL U COOPYIHCEHUS \ 4
Ta6mmumna 1
CreneHHasi 3aBUCUMOCTh CKOPOCTH BeTPa OT BbICOTHI
BhicoTa Hajl CKOpOCTh BETPa B OKOJIO3€MHOM MPOCTPAHCTBE, M/C
YPOBHEM 3€MJIU, M 15 25 35
0 0 0 0
10 15 25 35
12 28,88 48,13 67,39
18 30,82 51,36 71,90
24 32,27 53,78 75,29
30 33,44 55,73 78,03
36 34,43 57,38 80,34
40 35,02 58,36 81,70
Tabmura 2

JIorapml)aneCKaﬂ 3aBUCHMOCTDb CKOPOCTH B€TPA OT BBICOTHI

BhIcOTa Hall CKOpPOCTh BETPa B OKOJIO3EMHOM MIPOCTPAHCTBE, M/C
YPOBHEM 3eMIIH, M 15 25 35
0
0
10 15 25 35
12 15,70 26,17 36,63
18 17,25 28,76 40,26
24 18,36 30,59 42,83
30 19,21 32,02 44,83
36 19,91 33,19 46,46
40 20,32 33,86 47,40

HpI/IMCHCHI/Ie CTCIICHHOM 3aBUCUMOCTH acT OOJIBIIIKE 3HAYCHHUS CKOpOCTGﬁ BETPO-
BOI'O IMOTOKA B 3aBUCUMOCTHU OT BBICOTHI, TIOOTOMY B pacucTax MPUHUMAIOTCA paCIIpCac-

JICHHC CKOpOCTCﬁ COTJIACHO 3TOMY 3aKOHY.

J1J1s OlIeHKH BIIMSTHYSI BETPOBOM Harpy3kH Ha OAIIHIO B 3aBUCHMOCTH OT yIJIa aTaKH
U peXHMa Harpy»eHHs B Kau€CTBE MCCIEAYEMBIX apaMeTPOB MPUHUMAIOTCS MOBEPX-
HOCTHBIC TTapaMeTpHI Ha 3 Tosicax OamrHu, a UMEHHO: FcprlOB [Hl u Py, [TTa].

Ha puc. 1-10 (11B. BKJIEWKH) NMPECTABICHBI YACICHHBIC PE3YJIBTAThl PEIICHHS 3a-
Jla4y: cuia FcprlOB [H] u naBnenue Py [[Ta] —3aBUCHMOCTH OT yIJla aTaku U PEKUMOB
HarpykeHus. [lyTem cnokeHus: 3HaU€HUHN CHJI Ha MOBEPXHOCTU DJIEMEHTOB BBISBIICHBI
HanOoJee ONacHbIe YIIIbI aTaky OAIIeHHOW KOHCTPYKIIMH MPU CKOPOCTH 1oToka 29,85 m/c

(Tabm. 3).
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Tab6muna 3
3Ha4eHus HCCJIeJyeMBbIX IaPaAaMeTPOB AJsl S-if ceKuun 0AIHT
VYron araku, ° | Hccnenyembie 1 mosic 2 mosic 3 mosic Cymma

BCJIIMYNHBI
0 Pcr [I1a] 101284,59 101466,43 101485,24

Fnos [H] 505,41 692,96 728,83 1927,2
10 Pcr [I1a] 101314,55 101431,06 101437,07

Fnos [H] 481,91 720,34 566,12 1768,37
20 Pcr [I1a] 101262,24 101361,95 101368,06

Fmnos [H] 437,74 558,62 347,45 1343,81
30 Pcr [I1a] 101242,93 101375,94 101339,52

Fuos [H] 391,91 399,21 327,24 1118,36
40 Pcr [I1a] 101262,48 101449,01 101331,48

Fnos [H] 307,05 657,23 328,85 1293,13
50 Pcr [I1a] 101267,25 101502,75 101290,80

Fnos [H] 275,30 826,64 485,69 1587,63
60 Pcr [I1a] 101289,85 101480,32 101320,30

Fnos [H] 271,30 826,44 621,47 1719,21
70 Pcr [I1a] 101277,89 101468,51 101323,47

Fnos [H] 351,45 873,43 720,42 1945,3
80 Pcr [I1a] 101329,22 101481,81 101352,49

Fnos [H] 228,92 719,44 686,95 1635,31
90 Pcr [I1a] 101330,22 101401,94 101343,57

Fnos [H] 643,69 389,31 675,60 1708,6

Amnamus puc. 11, 12 (I1B. BKJICHKH) TO3BOJSACT OLCHUTH BIUSHUE PEIICTKU OAITHH
Ha paclipejiesieHUe TaBlIeHHs Ha mosicax O6amHu. O4YeBHIHO, YTO YaCTH MOSICOB, OCTa-
IoIIMecs 3aTeHEHHBIMH 30HaMHU COMMDKEHHSI PACKOCOB, JIECTHUI] WIIM PACTIOPOK MMEIOT
MTOHIMKEHHOE 3HAYCHNE BEIMYMH AABICHHH. A 00IacTH 3IEMEHTOB, ITOJIHOCTHIO HIIH
YaCTUYHO OTKPBITHIE ISl aTaki HaOeraloero moToka, UMEIOT OOJIbIINE 3HAYCHUS J1aB-
JICHNUS.

BeTpoBoii TOTOK B MOJOOHBIX PEIIETIATHIX KOHCTPYKIHUSIX UMEET CIOKHYIO MpO-
CTPAHCTBEHHYIO CTPYKTYpY. DTO OOBSICHAETCS 0OOIOMHBIM BO3ACHCTBHEM AJIEMEHTOB
OanIeHHOW KOHCTPYKIUH M CIIOKHOOOTEKaeMoi reomeTprudeckoit hopmoii mosicoB (Ko-
PBITOOOPa3HBIN IPOQHUIB).

C u3MeHeHHeM yTiia aTakh CeKIMH M3MEHSIOTCS M IUIOMAIb B IUIAHE XOJIOIHO
THYTOTO TpOQHIIs, a CIeI0BaTeNFHO, U JOOOBOE CONPOTHUBIEHHE JIEMEHTOB IOSCOB.
W3Mmensiercs u kKapTHHA 00TEKAHUS, a TAK)KE IIPOIIECCHI 3a SIIEMEHTAMU 110 TIOTOKY (CpBI-
BBl BUXpPEH, HEMOCTOSHCTBO ciena U T. 1.). [logoOHas mpociexuBaeMasi HEYCTONYN-
BOCTb JIa€T MPEANOCHUIKA K BCEIEIOMY U ACTaIbHOMY HCCIIEIOBAHUIO adpOIMHAMUIYC-
CKOHM YCTOHUYMBOCTH KOPHITOOOpa3HOTO MPO(HIIS B yCIOBHAX BETPOBOTO BO3/ICHCTBHSI.

ONeMeHTHI OKa3BIBAIOTCS HATPYKCHHBIMH 10-pasHoMy. Cuiiel F 1 JaBieHus
Ppnon HA TIOBEPXHOCTSX TOSICOB M3MEHSAIOTCS C HANPABICHUCM YITId aTaKH. Haunbonee
OTIACHBIMH YIIaMH BO3ICHCTBHSI BETPOBOTO TIOTOKA SIBITFOTCS YIIIBI B 60°—70° 11715 KOH-
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KpETHOW TPeXTpaHHOH! OalTHH, 9TO MOATBEPKIAIOT PaHEee OIMyOIMKOBAHHBIC MaTEPHAIIBI
[7]. B aTux ciiy4asix 3aT€HEHUE CTOSALIUX BTOPBIMHU 110 [TOTOKY CTEPIKHEN HauMEHbLIEe.
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The article performs an aerodynamic study of seven solid-state models of tower structure
sections with the help of Solidworks Flow Simulation software. Patterns of the wind flow around
modelsare presented. Values of pressure and forces arising on the surface of 3 tower belts, as
well as values of pressure, velocity and density in the near-tower space and inside the tower are
determined.
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Ilpusedenvr pesyivmamul ucciedosanuil nNPUYUH 0eopmayuu U paspyuienus KUpnuiHou
00UYOBKU HAPYIICHBIX CMEH HA npuMepe JHCU1020 doma, nocmpoennozo 6 Huocnem Hoseopooe.

Pazpymienuss KUpIUYHON OOJIHMIIOBKM HAPY)KHBIX 3-CIOHHBIX CTEH 31aHUIl B BUjE
BEPTHKAIBHBIX TPEIINH, OTCIOCHHS C BBITYYHBAHWEM OOJHMIIOBKH M3 BEPTHKAIBHOM
IJIOCKOCTH, pa3pYyIICHS U BBITIAJICHUS OTJACIBHBIX KHPIUICH, OOPYIICHHUS KaK OTACIb-
HBIX (parMEeHTOB, TaK M BCETO OOIUIIOBOYHOTO CJOS B IEIOM, MOTYT IPOSIBISATHCS KaK
Ha CTaJIUU CTPOUTENBCTBA, TAK U B TEYEHUE BCETO CPOKA HKCILTyaTaluu 3aauuit [1-5].

Pa3pyirenust oONHUIIOBKHA CIOUCTBIX CTEH, a TaKXkKe JUICBOW BEPCTHI HApPy>KHBIX
CTCH CIUTOIIHOM KJIaJKH MPOUCXOMAST 110 BECbMa pa3HOOOPa3HBIM MPUYMHAM: KaK U3-32
OIIHOOK, TOMMYCKAEMBIX B IPOCKTHBIX PEHICHIX, TaK U U3-32 OIIHOOK, TOIYCKaeMbIX B
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IIpoIiecce CTPOUTENBCTBA. PaccMOTpUM HEKOTOpBIE U3 HUX Ha IpUMeEpe KHJIOTO JIoMa,
o0cieoBaHre KOTOPOTO OBLIO BHIOJIHEHO aBTOPAMHU HACTOSIIEH paOOThI.

Kunoit nom, nocrpoennsiit B Huxxnem Hosropozae B 2001 rony no tunosoi Cepuu
85: 10-3TaXHBIA C TEXHUYECKUM IIOATIONBEM, OecKapKacHbIM, [-00pasHOil Gopmbl B
IUTaHe, COCTOSIIINM U3 3 CEKIHMH, OTAEIEHHBIX JPYT OT ApyTra 0CaI0uHbIMU J1e(hopMaLH-
OHHBIMM 1IBaMH (puc. 1, puc. | 1B. Bkielikn). @yHIaMEHTHI 110]] CTEHAMH 3JaHUs — JICH-
TOYHBIE U3 COOpHBIX OeTOHHBIX O0J0KOB OBC 1 u3 cOOPHBIX Kene300eTOHHBIX (yHIa-
MEHTHBIX IUTUT PJI ¢ MOHOJIUTHBIMHU y4acTKaMH, OIIMPAIOIINECs Ha €CTECTBEHHOE TPYH-
TOBOE OCHOBAHUE, CIOKEHHOE MIECKAMU MEJIKUMH, CPEJHEN TUIOTHOCTH, C JIOKAJILHBIMH
y4acTKaMH 3arpsi3HEHHBIMU HE(TETIPOAYKTaMH, MOIITHOCTHIO 710 3,3 M. Mex1y3TaxHbIe
MEPEKPBITHS, MMOKPHITHE M MEPEKPHITHE HAaJl MO/BAJIOM M3 COOPHBIX JKelIe300€TOHHBIX
MHOTOITYCTOTHBIX MaHEJIeH U IUIUT WHIUBHyaJIbHOTO U3TOTOBICHHUS, CBA3aHHBIX MEX-
Jty co0O0H 1 ¢ HECYyIIMMH CTEHAMH aHKepaMHM U3 apMaTypHoi ctainu. CTeHbI 31aHus KHp-
MTUYHBIE, OJTHAKO KOHCTPYKIMSI HApYXHBIX CT€H ceKuuu Ne 1, TOCTpOEHHOI B IIEpBYIO
ouepe]b, CyUIECTBEHHO OTIMYAETCs OT KOHCTpyKUui cTeH cexuuid Ne 2 m Ne 3, mpu-
CTPOCHHBIX TO3/IHEE.

Hapyosicuvie cmensr cexyuu Ne 1, moctpoernoit B 2001 roxy (puc. 2 1mB. BKICHKH),
W3HAYaJIBHO CIUIONIHOM 3-psiiHON Kiaaku (0e3 yTeIuuTens) U3 CHINKATHOTO KUpPITNYa
C JIMLEBOW BEPCTOM M3 KepaMHUYECKOTO KHPIHYA C IIEIEBHIHBIMH ITycToTaMu. CBs3b
JIMIIEBOM BEPCTHI C HECYIIEH YacThIO CTEHBI 00eCTIeYrBaIach THIYKOBBIMH PsIIaMH Kepa-
MHYECKOTO KHPIMYA, BHITTOJHEHHBIMH Yepe3 3 JIOKKOBBIX psia (pHc. 2, puc. 3 11B. BKICHKH).

[Tocie mosiBiIeHNUS MEPBBIX MPU3HAKOB PA3pPYLICHUS JUIEBOH BEPCTHI B BUJIE BEPTH-
KaJBbHBIX TPELIMH 10 BceMy nepuMeTrpy cexiuu Ne 1 B ypoBHe 00pesa (hyHIaMEeHTHBIX
CTeH OBIJIO BBHINOJHEHO YCHJIEHHE JIMIEBON BEPCTHI B BHJE CTAICOCTOHHBIX KOHCOJb-
HBIX OTIOP, PACTIOJIOKEHHBIX ¢ IaroM 760 MM, COCTOSIIINX U3 00ETOHNPOBAHHBIX CTAJIb-
HbIX YrojkoB L 125%x10 ¢ nmpuBapeHHbIMM K HUM HPOAOIbHBIMH ONOPHBIMH IOsICAMU
u3 yronkoB L 65%5 (puc. 4 u puc. 4 uB. Brieliku). OMHAKO YCHICHHE, BHITOIHEHHOE
Ha y4acTkaX B ocsax «Al/31-11» u «11/A1-Bl», oxazanocs HeapdekruBHEIM. B 2004
TO/ly OTCIIOGHHWE JIMIEBOH BepcThl Kiaaku (0e3 BEpPTHUKAJIBHOTO IEPEeMELICHUS] BHH3)
MPOU3OMLIO B mpenenax 1—4 3taxeil cTeHBl Ha ydacTke B ocsx «Al»/21-31» (puc. 1,
puc. 5, 6 uB. BKIIelikn). BecbMa BepOSITHO, UTO YCTPOWCTBO KOHCOJBHBIX OMOP C JIO-
KaJbHOHM pa300pKOW KHMPIUYHOM KIIaJKH MOIJIO CIIPOBOIMPOBATH IIPOTrpeccHpylomiee
pa3pyIIeHHE JIULEBON BEPCTHI.

OO0cnenoBaHUSIMA CTEHBI, BBIMOJHEHHBIMU IIOCJIE Pa300pKH JIMIEBOH BEPCTHI,
OBUTO BBISBICHO KpaiiHEe HU3KOE KaueCTBO KJIAJKH M3 CHJIMKATHOTO KHPIHMYA, 3aKIIO-
yaromeecs:: 1) B HapymeHHMH TpeOOBAHUI TEXHOJOTHUECKHUX HOPM, NMPEIbSIBISEMbIX
K CHCTEME IEPEeBS3KH PACTBOPHBIX IIBOB; 2) B MCIIOJIB30BAHNY JUIS KIaJIKH 0OJIOMKOB
KHpIH4a; 3) B HEYJAOBIETBOPUTEIHHOM 3alIOJHEHUN BEPTHKAJIBHBIX IIBOB PACTBOPOM;
4) B OTCYTCTBHHM apMHPOBaHMS KIAaJKH TOPU30HTAJIBHBIMH apMaTypHBIMH CETKaMH
(puc. 6 UB. BKIICHKH).
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Puc. 1. Cxema pacnonoxeHust cekuuid xmiaoro Puc. 2. Cexmus Ne 1:
oma: [lepBoHavyanpHAsT KOHCTPYKIHS HapyKHBIX

1 — mecto BekpeiTug muTst 1T 12.5-8-6; CcTeH 3-psAaHON KIIaJKU:

2-4 — yvactku c¢ paspymenHsiMu mTtamu IIIT 1 — ¢ynnamentnas crena u3 6imoxos OBC;

12.5-8-6, cepust 1.243.1-4 (puc. 17 uB. BKIEHKHN); 2 — KJIaJKa U3 CHIIMKATHOTO KUPIINYa;

5 — yd4acTOK C pa3pymlIaIOMmeHCs] OTOPHOHN jkeye- 3 — THIYKOBBIE PSAABI U3 KePaMHU4eCcKOTo

300€TOHHOH TUINTOH, CMOHTHPOBAHHOH B YPOBHE MHOTOILYCTOTHOTO KHPIINYA;

nepekpeITus 1-ro aTaxa (puc. 18 1B. BKICHKH) 4 — JOXKOBBIE psJbl JIMLIEBOM BEpPCTHl U3
KepaMH4YEeCKOT0 MHOTOITYCTOTHOTO KHUpITHYa

HemnonHoe 3amonHeHNe pacTBOPOM BEPTHUKAJIBHBIX MIBOB IpHBeio: 1) k obpaso-
BaHHMIO B KJIQJKEC HEBEHTUJIMPYEMbBIX BEPTHKAIBHBIX IIBOB-3a30pOB; 2) NMPOHHKHOBE-
HUIO apa M3 BHYTPEHHUX NOMEMICHHH JOoMa K BHYTPEHHEH IOBEPXHOCTH JIMLECBOM
BEPCTHI KJIAJKK; 3) K HAKOIUICHUIO B HE3AIIOJHEHHBIX PACTBOPOM ILIBAX MEXIY JIHLIE-
BOI BEpCTOM ¥ KJIAJKOH M3 CHJIMKATHOIO KHPIU4Ya KOHJCHCAaTa, HAKOIUICHUIO BOIbI,
MIPOHUKHOBCHHIO €€ B KHUPIUYM U IPH 3aMOPO3KaxX K 00pa30BaHHIO B IIBAX HaJleIH;
4) K pa3pyLICHHIO THIYKOBBIX PSJIOB JHLEBOI BEPCTHI M €€ OTCIOCHHIO MO BCEH BHICOTE
(puc. 5, 6 uB. Brueiiku). [Ipy 3TOM MOBBIICHHAS TAPONPOHHLASMOCTh CTEHBI IIPUBETIA
K ObICTpOMY 00Pa30BaHHIO ¥ HAKOIICHHIO OOJIBIIOrO KOJHYECTBA JIbJa KaK B [IOPax U B
MYCTOTAX JIMLEBOIO KUPINYa, TAK U B BEPTHKAJBHBIX IIBaX, HE 3AIIOJHEHHBIX PACTBO-
POM B BEeCCHHE-3MMHHE M 3MMHE-OCCHHHUE MEPUOBI OXOJIOAAHUS-IOTSIUICHHS, KOrIa
KJIaJKka B TEYCHUE CYTOK IOJBEPraeTcs LUKINYECKOMY HPOMEP3aHHIO-OTTaUBAHHUIO C
mepexoxom uepe3 0°C (puc. 3).
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Puc. 3. Konctpykuus ctensl cexuu Ne 1: 1 — ci10# ITyKaTypky; 2 — KIajKa U3 CHIIMKaTHOTO
KHpIHYa; 3 — LIOB, HE3alOJHEHHBIH PacTBOPOM, MEXIy JHMIEBOM BEPCTOW M3 KEPaMHUYECKOTO
MHOTOITyCTOTHOTO KHPIHYa U KJIAAKOH M3 CHIIMKAaTHOTO KMPIHUYA; 4 — JIHIeBas BEpPCTa KIaJKu.
Pacnpenenenne temMnepaTrypsl B CTEHE IPU PA3THUHBIX 3HAYEHUAX TEMIIEPATyphl HAPYKHOTO BO3-
nyxa: a —t =-31 °C (cpenuss Temneparypa naubonee xononnoi maruanesku B H. Hosropone
[6]); 6 —t,=~7,9 °C (cpennss TeMneparypa Hapy*KHOTO BO3/lyXa [JIsl IEPHOJIA C OTPULIATEILHBIMH
CpelHEMECAYHBIMU TeMIiepatypamu [6]); 6 — ¢ = —7,0 °C (pacueTHas Temmeparypa Hapy*kKHOTO
BO3/lyXa B 3UMHE-BECEHHMUH IIEPUOJI TO/Ia IPH TEMIIEPATYPE BO3/lyXa BHYTpH noMerenus ¢ = +20 °C)
H YCIIOBHOM COTIPOTHBJIEHHH Teronepenaue R = 0,97 (m*°C)/Br.

OtcrnounBiuasics muueBas BEPCTa HA YYaCTKe B 0cax «A »/2 -3 » Obuta pasobpana
IO BCEH BBICOTE CTEHBI (pHC. 6 1B. BKICiKn). B3amen B mpenemax 1—4 staxeii Obl1a BBI-
MOJTHEHA OOJIMIIOBKA U3 KEPAMHYECKOTO MHOTOITYCTOTHOTO KUPIINYA, ONHMPAONIasics Ha
MOATaXKHBIE OMOPHBIE TMosica U3 cTambHOro yronka L 100x10, 3aaHkepeHHOTO B KJIaJKe
HecyIel 9acTu CTeHsl (puc. 5, puc. 7, 9, 10 1B. BKIeHKN).

JlumeBas BepcTa CTEHBI B Ipezenax 5-6 sTaxked u mpocteHka 7-10 staxeit Oputa
pa3zobpaHa, cTeHa yTeIJIeHa W OIITyKaTypeHa (puc. 8 mB. BKielkn). B kagecTBe mpe-
BEHTHBHOI MepBbI OBIJIO BBITTIOJIHEHO YCHIICHHUE JIUIIEBOTO CIIOS KJIAAKH CTE€H, OPHEHTHPO-
BAHHBIX 110 0CsAM «1 » 1 «B », KOPOTKMMH MOITAKHBIMH TIOSICAMH U3 CTAIBHBIX YTOJKOB
L 75%6, CMOHTHPOBaHHBIMH BMECTO Pa300paHHBIX JIOXKKOBBIX PsIIOB 00MHIIOBKH (puc. 11a,
12, 13 uB. BIeiikn). OGHAKO 3TO HE OCTAHOBHIIO MIPOTPECCHPYIONIEE pa3pyIICHUE U OT-
CIIOEHHE JIMIEBOW BEPCTHI B CTEHAX HA yUacTKax B 0Cax «A /2 -1 » m «1,/A-B)».

B 2018 rogy mo TeM ke, 9TO U BBHIIIEPACCMOTPEHHBIE MPUYNHBL, TIPOM3ONLIO0 pa3-
pylieHue OOJNMIOBKH CTEHBI, OPMEHTUPOBAHHON MO OCH «1», B Tpenenax MepBbIX
4 sraxeit (puc. 116 1B. Briteliku). BmecTo pa3oOpaHHOI OTCIOMBIIEHCS JTUIIEBON Bep-
CTHI ObIJIa BBITTOJIHEHA TEIUIOM30JISIINS CTEHBI )KECTKUMH MUHEPAJIOBATHBIMHU TTUTAMU C
Hapy)KHOH INTYKaTypKO# U OKpackoii (puc. 116 mB. BKICHKH).

Hapysicuvie cmenwt cexyuti Ne 2 u Ne 3, mpuctpoeHasix B 2003 rogy K ceKIuu
Ne 1, TpexcioliHbIE U3 CUJIMKATHOI'O KUPIIHYA C YTEIUIMTEIEM U3 IIEHONOJINCTUPOJIA U C
0OHUIIOBKOM M3 KepaMHUeCKOTO MHOTOITYCTOTHOTO Kupnuda (puc. 6, 7 u puc. 1, 14-18
IIB. BKJICHKH).
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K CTATBE 0. C. TPUT'OPBEBA, B. B. PATEEBA
«[TPHYUHBI JE®OPMAILIUA U PASPYIIEHUSA KUPIIMUHOM
OBJIMIIOBKA HAPYKHBIX CTEH KWJIBIX 3[IAHU»

Puc. 1. 10-3taxnbiii xunoit nom B Hwuxnem Hosropoge. Puc. 2. Cekuust Ne 1. Crena no

CneBa-Hampaso: cexiuu Ne 3, Ne 2 u Ne 1 ocu A, ¢ BOCCTaHOBIIEHHOM 00JIn-
LIOBKOW Ha y4acTKe B OCAX 21-31 B
npenenax 1-4 staxeit (2020 r.)

Puc. 3. Cexuus Ne 1. IlepBonauanbHas koHCTpYK- Puc. 4. Cexkuust Ne 1. Yeunenue nuueBoit Bep-
LMs1 JIMLIEBOM BEPCThI 3-pSAHON KIIAJKH HAapyXk- CThl KJIAJAKH CTaJleOCTOHHBIMU KOHCOJIIMH U
HBIX CTEH JI0 Haudajla rpouecca JepopMaluu U IPOJOJIbHBIMH  METAJUIMYECKUMU  YrOJKaMu
paspyuenus (2001 r.) L 63x6 (2003 1)



Puc. 5. Cexknus Ne 1. OTcnoenue IHLEBOI Puc. 6. Cexkumst Ne 1. Hapyxnas cTeHa Ha

BEPCTHI KJIaJIKH HApy>KHOW CTEHBI Ha y4acTKe y4yacTke B 0cax A /2-3, ¢ N€MOHTHPOBaHHOM
B ocax A /2-3 0e3 cMelleHHs 1O BEPTHKAJIH JULEBOH BepcToit 3-psaHoii kiaanku (2004 r.)
(2004 )

[ 1 1 |

\' |
(

JL_u

Puc. 7. Cexnust Ne 1. O6nunoBka u3 kepamude-  Puc. 8. Cexuust Ne 1, staxu 5-10. Ilrykatyp-
CKOTO MHOTOITYCTOTHOTO KHPIIM4Ya, BBINOJIHEH- Ka 110 yTEIUIUTEII0 B3aMEH JIEMOHTHPOBAHHON
Hasl B3aMEH JJIeMOHTHPOBAHHOM JINIIEBOH BEPCThl  JIMIEBOH BEPCTHI KJIAJIKU CTEHBI U NPOCTCHKA
(cM. puc. 5, 6 1B. BKIICHKHN) Ha y4JacTke B ocsix A /23
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Puc. 9. Cexuusa Ne 1. Ctena na yyactke A /2-3,. VYcunenwe Puc. 10. Ycunenue onopHo-
OIOPHOHM YaCTH BHOBb BBINIOJIHEHHOI OOJIMIIOBKH YTOJKaMH IO y3Ja OOJMIOBKH YrOJKaMH
L 125x10 (cm. puc. 7, 10 1B. BKICHKH) (cM. puc. 8 1IB. BKIICHKH)
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Puc. 11. Cexuus Ne 1. Topuosas ctena B ocsax 1/A-b a — 1o paspyieHus JMIEBOH BEPCTHI;
6 — ¢ IGMOHTHPOBAHHOI JTMLIEBOM BEPCTOH Ki1anku 1—4 3Taxkeil; 6 — ociie 3aMeHbl JIMIIEBOI BEPCThI
yTeIIUuTeIeM U3 MUHEePaIOBaTHBIX IJIUT CO WTYyKaTypkoii (2019 r.)

Puc. 12. Cexuust Ne 1. Yeusnenue nuueoii Beperel  Puc. 13. Crena B/1-2. Yromku L 75%6
yronkamu L_75%6 (cm. puc. 13 1B. BKICHKH) BMECTO TBHIYKOBBIX PSJ0B JINLEBOH BEPCTHL.
2004 r. (cm. puc. 14 uB. BKIICITKN)



Puc. 14. Cexumsa Ne 2. Puc. 15. Cexuns Ne 3. Crena, opueHTHpoBaHHas 1o ocu A . Paspyrme-

OTtcnoenne kupnud- — Hue onopHBIX KT I11112.5-8-6 ¢ mpornbom n paspymeHneM omuparo-
HOHM OOJHMIOBKM CTe-  IIEHCs Ha IUTUTHI KHPIUYIHON OONUIOBKON Ha ydacTke Ne 4 (cm. puc. 1
HBI 1-T0 3Taxa puc. 16 uB. BKIIEHKN)

a o 6

Puc. 16. Cexuust Ne 2: ¢ u 6 — paspyuieHHEe IJIOCKOU KeJie300€TOHHOW OMOPHOW TIUTHI
ITIIT 12.5-8-6 (cm. puc. 14, 15, 17 uB. BKJIEHKN); 6 — BCKPBITHE apMATyPHOH CETKHU, PACTIONOKECHHON
B CpeMHe nonepedHoro ceueHus miautsl [11112.5-8-6

Puc. 17. Cexnus Ne 3. VYron 3nanus Ha nepecedennu oceit A/4,. Puc. 18. Cexuus Ne 3. Pas-
Paspymenue onopusix mint 111 12.5-8-6 u kupnu4Hoi OONUIOB- pyIICHHE OMOPHOrO  I10-
ku. 2020 1. (cM. puc. 18 1B. BKIEHKHN) sgca B YpOBHE HEPEKPBITHUS
l-ro sraxka W OOJHMIIOBKU
2-ro Taxa
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Puc. 4. Cexumst Ne 1. VYcwiieHuwe nuieBoi
BEPCTHI KJIAAKU HapyXHbIX cTeH: 1 — dyHna-
MeHTHas creHa u3 oiokoB OBC; 2 — knaaka u3
CHJIMKATHOTO KMPIIHYa; 3 — JIMIIeBas BEpCTa U3
KepaMI/l'-{eCKOFO MHOFOHyCTOTHOFO Kl/lpl'll/l‘-la;
4 — cranebeTOHHAs KOHCOJIbHAsS 0allKa CeueHH-
eM 300%250 MM; 5 — ONMOpHBIN MOSIC U3 MPO-
JIOJILHOTO CTaJILHOTO yroyika L 63x5; 5 — onop-
HBIU TOSIC U3 MPOIOJIBHOTO CTAJIBHOTO yrojKa
63%5; 6 — cranpHOM yrosok L 125x10

30U
N

7

4

-

Puc. 5. Cexuus Ne 1. HapyxHas crena, opu-
EHTHPOBaHHas 10 ocu Al, rociie peKOHCTPYK-
UM — 3aMCHBI JIUIICBOH BEPCTHI OOJIUIIOBKOM
U3 KEPAMUYECKOTO MHOTOIMYCTOTHOTO KHPIIHU-
ya: | — ¢pyngameHTHbie creHoBbIe O10kH DBC;
2 — KJiaJKa U3 CWJIMKATHOrO Kuprnuua; 3 — 00-
JIMIOBKA TOJNLIMHON 120 MM U3 KepaMU4eCKOTro
MHOTOIYCTOTHOTO KHpIHu4a; 4 — cTanebeToH-
Hast KOHCOJIbHast Oajka ceueHrueM 300x250 mwm;
5 — cranbHOU yromok L 125x10; 6 — omop-
HBIU TOSIC M3 MPOJOIBHOTO CTATBHOTO YrojKa
L 63x5; 7 — ONOPHBIN MOSIC U3 MPOAOIBLHOTO
crajgpHOro yroska L 125x10

B 2005 romy B KOHCTPYKITUH HAPYKHBIX cTeH cekiuii Ne 2 u Ne 3 Oputn oOHaApyxe-
HBI BEPTUKAJIbHBIE TPELIMHBI, 00pa3oBaBIInecs: B 00MuIoBke 1-ro sTaxa. B pesynsrare
BBIITOJIHEHHBIX 00CII€I0BaHNH OBIJIO yCTAHOBJICHO:

1. O6nuIIOBKa HAPY)KHBIX CTE€H C YPOBHS IEPEKPHITHH 1-r0o 3Taka M BBILIE OIH-

paeTcs Ha MO3TAXKHO PacIloIOKEHHBIE 10sica, CMOHTHPOBAHHbBIE U3 COOPHBIX apMHUpO-
BaHHBIX KEPaM3UTOOCTOHHBIX JIEMEHTOB B BHJE TUIUTHBIX IIepeMbIdek (puc. 6, puc. 1,
18 1B. BKJICHKM), N3TOTOBJIEHHBIX IO CIEIMAIBHO Pa3paOdOTaHHBIM yepTekaM. 3a cueT
MIPOYHOCTH U J)KECTKOCTH 3TUX IMOSICOB HECYINAsl 4acTh M OOJHMIIOBKA CTEH pabOTAIOT Ha
C)KaTHe KaK eInHast )KeCTKask CTCHOBAsI KOHCTPYKITHSL.

2. O6naMIoBKa cTeH 1-ro sTayka OMMpaeTcs Ha IUIOCKHE JKeJIe300€TOHHBIC IIIH-
o1 IIIT 12.5-8-6 (cepms 1.243.1-4), TUmoBOoe NPHUMEHEHUE KOTOPBIX — IMEPEKPHITHE
MTOJTIOJIBHBIX KAaHAJIOB, NpEIHA3HAYCHHBIX U HPOKIAIKH KOMMYHHKarui (puc. 7,
puc. 14-17 uB. BKIICHKH).

74 Tpusonscckuil nayunsiii scypran, 2020, Ne 4



g

Cmpoumeﬂbnble KOHCmMpyKyuu, 30aHUSL U CoopyodiceHus

3. ITmuter [I112.5-8-6 ¢ ommparomieiics Ha Hee OOTUIIOBKOI pabOTalOT KaK KOH-
COITb, 3allleMJICHHAs B KJIaJIKe HeCyllell 4acTH Hapy)KHBIX CTCH. BBIIETHI KOHCOIBHOM
YaCTH IUTAT Ha PAa3HBIX yYacTKaX, PACIIOIIOKESHHBIX IO IEPUMETPY CEKIIUH, N3MECHSIOTCS
B npegenax ot 130 1o 190 mm. Tonmuna mmt ot 80 10 85 MM.
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Puc. 7. Cexkunn Ne 3 u Ne 4. KoHcTpykumu Ha-
PYXHBIX 3-CIOMHBIX cTeH: 1 —(pyHIaMeHTHast

Puc. 6. Cexunu Ne 3 u Ne 4. KoHcTpykuus Ha-
pyXHOI1 cTenbl. OnupaHue OOIHIIOBKH B YPOB-

HE MEKTYITaXKHBIX HEPEKPHITHH: | — HaJOKOH-
Has MepeMbIuKa U3 CTaJIbHOTO yronka L 100x5;
2 — Hecymas 4acTb CTEHbI M3 CHIHMKATHOTO
KHpIH4a; 3 — ONOPHBIN MosC U3 cOOPHBIX ap-
MHUPOBaHHBIX KEPaM3UTOOCTOHHBIX IUTUT; 4 —

creHa u3 OnokoB ®BC; 2 — Hecymas 4acTb
CTEHbI M3 CHIIMKATHOTO KUPIHUYa; 3 — OIOpHas
mmra [1I1 12.5-8-6; 4— yrennuTens U3 MeHO-
MOJIUCTHPOJIA; 5 — OOJMIIOBKA M3 KepaMuue-
CKOTO MHOTOITYCTOTHOTO KHpPITHYa

YTEIUIUTENb; 5 — 0OMUIIOBKA U3 KEPAMUUECKOTO
MHOTOITyCTOTHOTO KUpPIHYa

4. B nnurax IIIT 12.5-8-6 uMeroTcst TpEeLIMHbBI, XapakTep Pa3BUTHsI KOTOPBIX CO-
OTBETCTBYET paboTe KOHCOJIBHON YacTH IUTMT HA M3THO 1OJ JecTBUEM BEPTHKAJIBHON
HaTpy3KH, Tepeatoeiics Ha IUTHTH OOIHIIOBKOM 1-T0 Taxa (puc. 16, 17 uB. BKICHKN).

5. BekpeiTem apMatypsl ycTraHoBiaeHO uTo miauthl [11112.5-8-6 apmupoBaHsbl ap-
MaTypHBIMH CeTKaMH U3 1poBosiokn ¥4 Bp-1 ¢ marom 90-110 MM (puc. 166 1B. BKICHKH).
BepxHuii 3amuTHBIN €10l OeTOHA HAa BCKPBITHIX y4acTKaxX M3MEHSETCS B Ipeenax oT
17 mo 47 mmM, mosToMy pabouas apMaTypa OKaszalach PacIlONIOKCHHON BOIU3U HEW-
TpalbHOU ocu mnonepeyHoro ceueHus miaut I11112.5-8-6 ocu, u3-3a yero mpoyHOCTH
IUTUTHI Ha JISHCTBHE M3TrHOAIOIEro MOMEHTA CYIIECTBEHHO CHIbKaeTcs (puc. 7 u puc. 166
IIB. BKJICHKH).

6. 3a cueTr ycagku M CXKaTHS KUPIWYHOHN KJIaJKW HECyled 4acTH W OOJUIIOBKH
CTEH Ha KOHCOIBbHYI0 9acTh miuT [11112.5-8-6, cMOHTHPOBaHHBIX IO 00PE3Y JICHTOYHBIX
(byHIaMEHTOB, IepenaeTcs Harpyska, IpeBOCXOsIIas MPOYHOCTh IUINT, B PE3yJIbTare
Yero MpOM30IIeT U3THO U pas3pylIeHHe IJIUT ¢ 00pa30BaHWEM TPEIIUH KaK B IIJIUTAX,
TaK M B OOJIMIIOBKE CTEH IEepBOTrO Taka Ha ydyacTkax Ne 2 — Ne 4 (puc. | u puc. 14-17
IIB. BKJICHKH).

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 75



q

L 2 CmpoumenvHvie KOHCMPYKYUU, 30aHUS U COOPYIICEHUS

7. Pazpymenne it [11112.5-8-6 Ha yaactke Ne 4 (puc. 1, puc. 17 1B. BKICHKH)
MIPUBEJIO K NEpepacIpeesCHHI0 Harpy3Ku, Mepeaaonieiicss Ha paclolOKeHHbIE BBIIIE
COOpHBIE 3JIEMEHTHI OIIOPHBIX JKEJIE300€TOHHBIX TOSICOB, K YBEIIMYEHUIO HATPY3KH U CO-
OTBETCTBEHHO K Pa3pyLICHUIO KaK CAMUX MOSCOB, TAaK M ONUPAIOLICHCS HA HUX O0JIH-
OBKH 2-10 dTaxka (puc. 18 mB. BKIIGHKH). DTOT IMPOIECC, BEChbMa BEPOSTHO SIBIISTFOIIUI-
Csl HayaJloM LEIHOI peaklnu, MOXKET IPUBECTH K IOCIECJOBATEIBLHOMY Pa3pyLICHHIO
OTIOPHBIX ITOSICOB M OOJIMIIOBKH IO BCEH BBICOTE 3/IaHMS.

B 2005 rogy aBTropamu, BEIIOTHABIINMHE 0OcienoBanue cexiuii Ne 2 u Ne 3, Oputn
pazpaboransl pekoMeHaauu 1o ycuienuto I11112.5-8-6 (puc. 8). Oxnako 3acTpoimu-
KOM pEKOMEHIAINU ObUIN ITPOUTHOPHUPOBAHBI, M CUTYALHs C TEX MOP 3HAYUTEIBHO OC-
JIO)KHUIJIACh, IPOTPECCUPYIOIINI NIponece pa3pylIeHHs INIOCKUX IUIUT MIPUBET K Oojee
CEPbE3HBIM Pa3pYLICHUSIM OOIHMIIOBKY HAPYKHBIX cTeH cekiuid Ne 2 1 Ne 3 Ha ydacTkax
Ne 2-5 (puc. 1 u puc. 1517 uB. BKICHKH).
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Puc. 8. Cexmm Ne 2 u Ne 3. Yeunenue onopHo# muThl: 1 — onmopHast rumnra [111 12.5-8-6; 2 — 00-
JUIIOBKA U3 KePaMHUIECKOTO KaMHs TommuHoi 120 MmyM; 3 — aHkep 918 MM; 4 — CTambHOH yromok
L 125%5; 5 — 3akmagHas AeTaib, 6 — IMOAKOC M3 CTAlBHOrO JHCTa; 7 — raiika M18 c maitboii
120x120x10 MM
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CAUSES OF DEFORMATION AND DESTRUCTION OF BRICK FACING
OF EXTERNAL WALLS OF RESIDENTIAL BUILDINGS

Nizhny Novgorod State University of Architecture and Civil Engineering

65, Iljinskaya St., Nizhny Novgorod, 603950, Russia. Tel.: +7 (831) 430-19-57;
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The article presents the results of research on the causes of deformation and destruction of
brick cladding of external walls by the example of residential building built in Nizhny Novgorod.
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OCHOBHBIE MEXAHUYECKHUE CBOMCTBA KJIAJIKK U3
TUIICOONMUJIOYHBIX KAMHEM ITPU OJHOOCHOM CXKATHUH

OI'bOY BO «Huxeroponckuil rocyapcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET»
Poccust, 603950, r. H. Hosropom, ym. Wneunckas, n. 65. Tenm.: (831) 430-17-74;
(dakc: (831) 433-08-69; s1. mouTa: tsp-nngasu@mail.ru

Kniouegvie cnosa: TUIICOONMIOUHBIE OETOHBI, KiIaJKa U3 THIICOONMIOYHBIX KaMHEH, TPOYHOCTD,
TOJI3Y4eCTb.

Hpu@e()eHbl ucczzec)oeaﬂuﬂ, Komopble no3eojiuiu yCmanoeumbs 3HAYEHUS KpanmKoepemeH-
HOU U OAUMENbHOU npo4YHOCMU, noa3ydecms KIAOKU U3 2UNCOONUTIOYHBIX KAMHell npu 00HOOCHOM
corcamuu. Hpose()ennble UCCLeO08AHUSL AGTSAIOMCS OCHOBOU OJIsL HOPpMUpPOBAHUSL pACUENIHbLX XA~
pakmepucmux KIAOKU U3 2UNCOONUNIOYHBIX KAMHEIL.

JleiicTBytoI1e HOPMBI MIPOCKTUPOBAHNSI KAMEHHBIX U apMOKaMEHHBIX KOHCTPYK-
uuii (CIT 15.13330.2012 KameHHbIE 1 apMOKaMEHHBIE KOHCTPYKIIMHU) HE COIEPKAT JJaH-
HBIX O PACUETHBIX XapaKTePHCTUKaX KJIAJKW Ha OPraHMYECKUX 3anoiHuTensX. OHON
U3 OCHOBHBIX IPHYHH, MPEMSTCTBYIONIMX MIMPOKOMY BHEIPEHHUIO TMIICOONHMIOYHBIX
KaMHEeH B MacCOBOE CTPOHUTEIBCTBO, SIBJISIETCS MTOJTHOE OTCYTCTBHE CBEJCHNUN O MEXaHH-
YECKUX CBOWMCTBAaX KJIaJKHU Ha UX ocHOBE. ONmiiouHble OETOHBI HAa THIICOBOM BSDKYIIEM
ABISIIOTCSA 3(P(QEKTUBHBIM MaTepHajoM IJisi TPOU3BOJCTBA KAaMHEH CO CTaHJapTHBIMH
pa3mepamu 188%190%390 MM Kak ¢ IKOHOMUYECKOH, TaK U C IKOJIOTUYECKOM TOUEK 3pe-
Hus [1].

ABTOpOM ITpOBE/ICHBI UCCIIEOBAHUSI IPOYHOCTH U Je(OPMATUBHOCTH KIIAJKH U3
MYCTOTEIBIX U CIUIONIHBIX TMIICOONMIIOYHBIX KamMHeH. [lycrorenbie kaMHU ¢ 00beMOM
nyctoT 17,5 % u3roraBiuBanuch Ha KapycelbHON ycTaHoBKe Ilemenanckoro runcoBo-
ro 3aBoaa «Jlexop-1» Huxeropozackoii obnactu. CIUIONIHBIC KAMHH H3TOTaBINBAJIKCH
Ha MajorabaputHoM BuOpoTpamoOytomiem npecce BOII-2. [lns kiaaku OMBITHBIX 00-
Pa3LOB NIPUMEHSIJICS PACTBOP U3 THIICA, THIICA M OMHIIOK C Pa3InNYHBIMU 3aMETUTEISIMH
CXBaTHIBaHMSI.

OmnbITHBIC 00pa3Ibl U3rOTABIMBAIUCH B BUJE CTOJI00B pasmepamu: 390x390x1188;
390%390%988; 390x390x788 n 190x390x788 Mm. IIpouHOCTL KaMHEH Ha cxaTue R,
onpeaensinack mo 'OCT 6633-84 na mpecce mMapku II-125, mpo4HOCTH KJ1aJ0YHOTO
pacteopa R, ompenensnack mo 'OCT 5802-86 na mpecce mapku WII-100. OnbitHbiE
00pa3upl KIIaJKH UCTIBITHIBAIMCH HA IEHTPaJbHOE cxkarue Ha mnpecce Mapku [1-500 n
npecce mapku [1-25. 3arpykeHue OCyIIeCTBISAIOCH CTylEeHUYaTO-BO3pacTarolieil Ha-
Tpy3KOH MpU BETWYMHE OAHOH CTyINeHu 3arpyeHus paBHoi 10 % oT oxumaemoil pas-
pymaromiei Harpy3ku. [1o kax10# CTyNeHbI0 3arpy>KeHust 00pa3iibl KiIa K1 BbIICPIKHU-
BAJINCH 110 5 MUHYT. M3mepenue aedopManuii Kjaajaku oCyIeCTBISIIOCh HHIMKAaTOpaMu
NY-10, cramoHapHO yCTaHOBJICHHBIMU IO I'paHsiM o0pa3noB. Beero npu kparkoBpe-
MEHHOM 3arpy’KCHNU OBIJIO UCTIBITAHO 44 ONBITHBIX 00pa3la KJIAJKH.

B pesynbrare KpaTKOBPEMEHHBIX HCITBITAHUH OBUIO YCTaHOBIICHO, YTO ISl pacueT-
HOM OLICHKH IpeJielia MPOYHOCTH KIIaJKU U3 TUIICOONMIIOUHBIX KAMHEH ITPH OJJHOOCHOM
C)KaTUU MOXET ObITh UcTOIb30BaHa popmyna JI. M. Ouuiuka B BUzC:
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M

rae A — KOHCTpYKTUBHBINA K03 dunment (MIla), onpenensemsrit o Gopmyie:

10+ Ry 9
~ 10m+nRy” 2)

3HaueHMsI SMIIMPHUECKUX KOA(PUIUEHTOB, BXoAAKX B hopmyisl (1) u (2), onpe-
JICJISITNCH METOJIOM 110/100pa MO pe3ysbTaTaM dKCIEPUMEHTOB U COCTaBMIIN JUISI KJIAJAKH
U3 CIUTOIIHBIX KamHel: a = 0,1; b = 0,3; m = 1,0; n = 1,5; st KJIaAKA U3 TyCTOTEIBIX
kamuei: a =0,15;6=0,3; m=1,5;n=25.

WccnenoBanmsiMu [2] yCTaHOBIICHO, YTO XapaKTCPHOW OCOOCHHOCTBIO ApeBecC-
HBIX OCTOHOB SIBJISICTCSI 3aBUCHUMOCTb MX MPOYHOCTH OT JUIMTEIBHOCTU JCHCTBUS Ha-
Ipy3KH. B HacTosimee BpeMs CyIIEeCTBYET psiji THIIOTE3, BBIABHHYTHIX JUI OOBSCHEHUS
CHIDKCHHS ITPOYHOCTH OETOHOB TIPH AJIUTEIBHOM 3arpykeHnn. OnHa U3 HUX, pa3BUTas
O. 4. beprom [3], 0CHOBBIBAa€TCSl HA CTPYKTYPHBIX U3MEHEHMSIX, U IPEAIONAraeT CBsI3b
npezena JUMTEIbHON POYHOCTH MaTepHalia IIpu CKaTHX C YPOBHEM HalpsDKEHUSI, CO-
OTBETCTBYIONINM BEPXHEH yCIOBHOH rpaHuIle MUKpOpaspymenui R’ (BepXHss napame-
Tpuveckas Touka). CONIacHO TOH THIOTE3€, YPOBEHb HANPSHKEHHA G = R, CUMTaETCs
HAYaJIOM pa3pylueHus OETOHA U ero UIMTENbHOH NPOYHOCTBIO 6, . O cTeneHu pasBuTus
JICCTPYKTHBHBIX IIPOLIECCOB B OETOHE B 3TOM Cilydae CyasT 110 M3MEHEHHIO tuddepeH-
IUATBHOTO K03 QHUIIMEHTA TTOTIEpeYHON JehopMaITii

Av=Ag /Ag, 3)

u qudepeHInaIbHOTO H3MCHCHHS 00beMa

Ab=Ag —2A¢e , 4)

e Ag, M Ag,— COOTBETCTBEHHO NMPHUPANIEHHE OTHOCUTETBLHON TIPOIONBHOM €, U TIoMe-
pedHoii &, nepopmanuii Ha JaHHON CTYTIEHH TIPUPAIIEHNS HAMPSKEHHS.

B cBere ¢usnueckoit Teopun mnpounoctu Oerona O. SI. bepra aBropom mpose-
JICHBI UCTIBITAHUSI TIPU OJHOOCHOM CXKaTHUH TpeX oOpas3IoB — MPOCTEHKOB pa3Mepamu
390%x590%1388 MM U3 MyCTOTEBIX T'MIICOONMIOYHBIX KaMHeW. Llena nenenust uHau-
KaTOpOB JJISI U3MEPEHHs NMPOAOJIBHBIX JedopMannii ckaTus KJIAAKK Ha 0a3e, paBHOU
870 mm, cocrasuia 0,01 Mm; monepeuHsIX aedopMaluil pactsokeHus Ha 6ase 530 MM B
cepeaurHe BbICOThI MpOocTeHKOB — 0,005 MM.

Kpussle nedopmupoBanus Kiaakd (CpeaHHE IO TpeM oOpasnam) IpHUBese-
HBl Ha puc. 1. U3 rpaduxoB Ha puc. la, 6 BUIHO, YTO NMPH BEIWYMHE HAMPSKCHUS
6 > o,,= 0,65k TIpOMCXOINT MHTEHCHBHOE Pa3BUTHE IPOMOJIBHBIX H OCOOEHHO TIO-
MIEPEYHBIX JIe(hOpMALIUI KIIAJKH.
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Puc. 1. I'paduueckne 3aBUCUMOCTH MEXJy HANPSIKEHUAMH, OTHOCUTEIBHBIMHA MPOJTONBHBIMA €,
(@) n momepeunsvu €, (6) nepopmanmsvu, TupHEpPEeHIHATEHBIM KOIPHUIHEHTOM TTOTIEPETHBIX
nedopmanmit v (6) u nupdepeHnuanbHbIM n3MEHeHHEM 00beMa O (2)

ITo O. 4. Bepry, HaNPsHKEHUIO HIDKHEH TPAHUIIBI MUKPOPA3pyIeHUi R ° COOTBET-
CTByeT HaMMEHBIIEE MTOCTOSHHOE 3HaYeHue AU PepeHIHAIBLHOr0 KodpPpuuneHTa mno-
nepevHoi gepopmanuu ,v. I'padux Ha puc. 16 J1eMOHCTPHPYET XapakTep W3MEHEHHUS
k03 dHIKEnTa ,V, pa3JIeNArOIIEro NPOLECC Pa3BUTH MUKPOPA3PYIIEHUH Ha [Ba dTara:
NEPBBIA TNl — YIJIOTHEHUE NPU 6 < G , C MPAKTUYECKH MOCTOSHHLIM 3HAYEHUEM ,V U
BTOPO¥ 3Tamn — pasyniIoTHEHUE TIPU G > G, , C PE3KMM OTKJIOHEHHEM Kod(pduumenra ,v
OT TPAMOU B CTOpOHY yBenuuenus. [lpu Hanpsikenun 6, , = R = 0,65R Ha rpanuie
JByX oOnacteil 1ehopMUpOBaHUS ITPOUCXOIUT 00pa30BaHKe TPEIIMH B KIIaJIKe HaJl Bep-
THKaJIbHBIMU BaMu. [Ipn 6 > ¢, ,3aMeTHO yMeHbIIaeTCA 3HaYeHue v (puc. 12) 3a cuer
PE3KOro BO3pacTaHMs MONEPEeYHbIX JeopMaruil. DTOT MOMEHT COOTBETCTBYET Hadaly
packpbITHsl 00pa30BaBIIMXCS TPEUIMH B IONEPEYHOM HAIPABICHUH, XapaKTepU3yeTCs
HEoOpaTHMO MPOTrPECCUPYIONIMM PAa3BUTHEM MHUKPOPa3pyIICHUH U SIBISICTCS HAYalIoM
paspyuieHus Kiaaku. BelnanHy HanpsokeHus G, 110 aHaJIOTHH ¢ paboToii [4] HasoeM
IIPEJIe]IOM KOHCTPYKTHBHOW MPOYHOCTH KIAAKK R, ', KOTOPBI OTOKACCTBIACTCS C
MpeesaoM ee AJIUTENBHOro conporuniaeHus. CornacHo pekoMeHaauusM [3], BepXHsist
IPaHKIa MUKOPA3PYLIEHUH R Y ONIPE/IENSETCS BEJUUMHON HAPSIKEHUS CIKATUSL, TIPH KO-
Topoit ,v=10,5u,0 = 0. J[lns K1ajK1 U3 TUIICOONUIOYHBIX KAMHEH T0JI0XKEHNE BEPXHEH
napaMeTpUYECKoH TOYKH R.', onpeseseMoii o rpadukam Ha puc. le, 2, OKa3bIBaeT-
Cs CTOJb OJIM3KO K MpejieTy NPOYHOCTH Knaiaku (R,¥=0,95R ), uTo peKoMeHAaTebHbIe
(QyHkmuu R¥ yTpauMBaroT BCAKMH cMBICH. B To ke BpeMs B pabote [5] mpensaraeTcs
OMPENENATL YPOBEHD HANPSIKEHUH, COOTBETCTBYIONIMEI R,V , 10 TOYKE MEpenoMa Kpu-
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BOM G(,0), T. €. TOUKE, B KOTOPOH KacaTeNbHas K KPHBOH G(,0) mapajienbHa OCH Ha-
npsbkeHui. B oTom ciyuae, cormacho rpaduky Ha puc. le, R)¥ = o, . Takum o6pasom,
BEJIMYHMHA HANPSOKEHHS G ,, Ha3BaHHAs MPENEIOM KOHCTPYKTHBHOH MPOYHOCTH KJIajI-
KM, OIIpeJIeIIsieT Hadyalo HOBOTO 3Talla B Pa3BUTHH IIPOIiecca MUKPOPA3PYLICHUH U OTO-
JKIECTBIISIETCS C MIPEENIOM JUTUTEIBHOM MTPOYHOCTH KITAJKH.

Jis momydeHusl SKCIepUMEHTAJIbHBIX JaHHBIX O XapakTepe M3MEHEHHs nedop-
Malui MMoa3ydecTy KIaJAKH aBTOpaMH IPOBEICHBI JUTUTENIBHBIC UCIIBITAaHUS 00pa3IoB —
cTonboB pazmepom 190x390x788 MM W3 CIUTONTHBIX THUIICOOMIJIOYHBIX KaMHed (puc. 2).
3arpyeHue CTON00B OCYHIECTBIIANIOCh HANPSHKEHUAMH CXKaTHA G < G ,, OTHOCHTENb-
HBIE YPOBHH KOTOPBIX cocTaBhiu 1(t) = o(t)/R, = 0,1; 0,2; 0,3; 0,4; 0,5. O6pa3upr nc-
IIBITBIBAJIMCH HA PHIYAXKHBIX YCTAaHOBKaX, 00ECIICUNBAIOIINX ITOAEPKAHUE YCTOMINBO
MIOCTOSIHHOW BO BPEMEHM Harpy3ku. [1oj KaxIpIM ypOBHEM HAalpsDKEHHS CKaThsl MC-
IIBITBIBAJIOCH MO J1Ba 0o0pasna — croiba. Ha BceM NMpOTsHKEeHWN UTUTEIBHBIX HUCIBITA-
HUM OTHOCHTENbHAs BJIAXKHOCTH BO3JyXa B IIOMELICHHH JIa0OpaTopuH Kojebaiach
B mpenenax 55-65 %, a temneparypa — 19-22 °C, 4TO COOTBETCTBYEeT TpeOOBaHHAM
I'OCT 24544-81.

OKCIIepUMEHTANIbHBIE KPHBBIE OTHOCHTENBHBIX JepopMaluii 1monsydecTn & (1)
KJIaJIKM TpUBEAEHBI Ha puc. 3. B pesynbrare aHanm3a ceMelCTBa KPUBBIX IOJ3yde-
CTH yCTaHOBIIEHO, 4TO 1pu 1(T) < 0,5 mporecc Moia3ydecTr KIaJKH U3 THIICOOMIIIOY-
HBIX KaMHEW MOXET OBITh M300pa’keH ONHOW KpuBOH B ocsiax: ¢(1) — T (puc. 3), rae
o(t) = &:H(t)/ay — XapaKTepHCTHKA MOI3YYeCTH; € — YHPYro-MrHOBCHHAs nedopmarus
B MOMEHT IPWJIOKECHHS HAarpy3ku; T — BpeMsi HaOJoneHust B cyTKax. [ aHanmuTHye-
CKOTO OTIMCaHUs N3MEHEHNUS BO BPEMEHH XapaKTEPUCTHKH MOJI3Y4eCTH HCIOIb30BATACh
HKCTIOHEHIIMAJIbHAS 3aBUCUMOCTh TEOPHH YIPYTroH HACIEACTBEHHOCTH, KOTOpas IMocie
JMHEapHU3ally TIpeICTaBlIeHa IUIepOoINIecKOi 3aBUCUMOCTBIO BUA

T
0(1) = () - PR )
e () = 2,7 — npenenbHas XapaKTEPUCTHKA MON3ydecTH; o, = 6,32 — mapameTp
CKOpPOCTH HapacTaHusi pae(opManuil ION3ydecTH, OIpEIeIeHHBIE 110 METOANKE
I'OCT 24544-81 c ncrnonb30BaHMEM ONBITHBIX TOYEK KPHBOI Ha puc. 36 (CpeaHss 1o
JecAaTy o0pasmam).
XapaKTepUCTHKY MOJI3Y4YeCTH yTOOHO MCIOIB30BaTh B IPAKTHKE pacdyera CTEHO-
BBIX KOHCTPYKIMH 3/IaHUH ¢ y4eToM moisydectu kiaaaku. C 3TOH Helbio BBIYUCISETCS
JUIATENIBHBINA MOy JeOopMaIuii Kiaaku 1o ¢popmyie:

__Eo
EM =100 (6)

e £, — HauaabHBIA MOMYJ b Ae(opMalnii KIaaKu, ONPeeNsIeMbli U3 KPaTKOBPEMEH-
HBIX UCIBITAHUH NP HanpshkeHuu 6 = 0,2R .

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 81



L\ CmpoumenvHvie KOHCMPYKYULU, 30aHUs U COOPYIICEHU

Puc. 2. I[J'II/ITCJ'ILHLIC HUCIBITAHUA 06pa3u013 — CTOJI0OB Ha PBIYaXHBIX YCTaHOBKaX
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Puc. 3. KpuBble OTHOCHTEIBHBIX Ae()OpMALliii MON3y4eCTH U HapaCTaHMs XapaKTePHCTHKHU T10JI-
3ydecTH 00pa3IoB KIaJKH U3 THIICOOMMIOUHBIX KamHeil: 1-n(t) = 0,5; 2-n(t) = 0,4; 3-n(1) = 0,3;
4"1(7) = 0725 5'11(‘5) = 011

HpOBe]_'[eHHLIe HUCCIICIOBAHUS ABIAKOTCA OCHOBOM AJI1 HOPMHUPOBAHUSA PACHCTHBIX
XapaKTCPUCTUK KIAAKU N3 TUIICOOIMNIOYHBIX KaMHEH.

82 Tpusonscckuil nayunsiii scypran, 2020, Ne 4



Cmpoumenvivle KOHCMPYKYULL, 30AHUA U COOPYICEHUS] >

BUBJIMOT' PAOMYECKUI CITMCOK

1. lenaes, B. A. Dxosiornyeckast 1 5KOHOMHYECKas! LIeJIeCO00Pa3HOCTh MPOU3BOJICTBA OIUIIOY-
HbIX OETOHOB ¢ ucronb3oBanueM rurca / B. A. Llenaes, E. M. [1antoxes, B. b. Temayxun. — Tekct : He-
nocpezcTBeHHbIH // JlepeBooOpadarsiBatomast mpomMbInuieHHOCTh. — 2002. — Ne 5. — C. 15-17.

2. lenaes, B. A. JlnurenbHas MPOYHOCTh JICTKUX OCTOHOB HA JPEBECHBIX 3AMOJHUTEIX /
B. A. llemaeB. — Teker : HenocpencTBeHHbii // M3BecTust By30B. CTPOUTEIBCTBO U apXUTEKTYpa. —
1989. —Ne 1. - C. 59-61.

3. Bepr, O. . Hexoropsie Bompockl Teopuu naedopmanuii ¥ nmpouyHoctu OeroHa /
O. 5. bepr. — Tekct : HemocpezcTBeHHbI // M3BecTrs By30B. CTPOUTEILCTBO M apXUTEKTypa. —
1967. — Ne 10.— C. 41-55.

4. llenaes, B. A. /Ige obnactu neopmupoBanus aepeBooetoHoB / B. A. Llenae. — TekcT : He-
nocpeacTBeHHbI // MI3BecTtust By30B. CTpOUTENILCTBO M apXuTekTypa. — 1990. — Ne 10. — C. 15-18.

5. MenbHuuenko, O. B. DkcnepuMeHTanbHOE UCCICIOBAHUE [UIMTEILHOW NMPOYHOCTH Oe-
TOHOB BbICOKHX Mapok / O. B. MenbHuueHKO. — TeKCT : HemocpeacTBeHHbIH // M3BeCTHs BY30B.
CTpouTenbCTBO U apxuTekrypa. — 1976. — Ne 5. — C. 85-88.

KONDRASHKIN Oleg Borisovich, candidate of technical sciences, associate
professor, holder of the chair of construction technology

BASIC MECHANICAL PROPERTIES OF GYPSUM SAWN STONE MASONRY
UNDER UNIAXTAL COMPRESSION

Nizhny Novgorod State University of Architecture and Civil Engineering

65, lljinskaya St., Nizhny Novgorod, 603950, Russia. Tel.: +7 (831) 430-17-74;
fax: +7(831) 433-08-69; e-mail: tsp-nngasu@mail.ru

Key words: gypsum-sawn concrete, gypsum-sawn stone masonry, strength, creep.

The article presents studies that allowed determining values of short-term and long-term
strength, and creep of masonry of gypsum sawn stones under uniaxial compression. The conducted
research is the basis for normalizing the calculated characteristics of masonry made of gypsum
sawn stones.
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JKEHHH.

Tonyuenvt 0ns demepmunucmuuecko2o ceomexanuieckozo memooa I. M. Illaxyusnya: ypas-
Henue npedenbHo20 PABHOBECUsL U, UCX005 U3 He20, YOPMYNA 8bIHUCTEHUS NEPBOHAUATLHO20 OUd-
Mempa Kapcmogoeo npoedand, No380asI0udsi OONOIHUMENbHO YYecmb 0elcmEyIouyio 6HEeWHIO
Haepy3Ky 6 30ne, npunezaroujeli K nposany. J{okazano, umo 6 paoe ciyuaes yuem maxoi Hacpy3Ku
npueooUm K y8enuyeHuio Ouamempa npoeaid 3a cuem 0OnOIHUMEeNIbHO20 002iCamust YuruHopude-
cKoeo cmonba epynma.

Haubonee nocToBepHBIC OLIEHKH BEPOSITHBIX Pa3MEpPOB KapCTONPOSBICHUH TOJ
3aHUSMHU U COOPYKCHHSIMH CPEIIHETO M B OCOOCHHOCTH Majoro 3ariyosenus [1] mo-
JIy4arOTCS UCXOJS U3 CTaTUCTMUYECKMUX JAHHBIX MO TEPPUTOPUMU CTPOUTENBbCTBA [2—5].
OnHako, Korjja Ha OCHOBAaHHE CTPOMTENBLHBIX OOBEKTOB IIEPENAIOTCS 3HAYMTEIbHBIC
TEXHOTCHHBIE BO3JICHCTBHUS M KOT/Ia BRIOOPKA KapcTOBBIX (OPM peiibeda COCTOUT U3 He-
JIOCTaTOYHOTO UX KOJINYECTBA, y4eCTh CTATUCTUUECKHUE CBEJCHUS IPU BBINOJIHEHUU Be-
POSITHOCTHBIX OIIEHOK 3aTpyAHHUTENbHO. Kpome Toro, ctaTucTHYeckue JaHHBIE 110 pa3-
JIUYHBIM NIPUYMHAM (HallpUMep, IPU HepeaTu30BaHHOI 0MacHOCTH, HEBBIITOIHEHUH pe-
TYJISIPHBIX HAOJIIOCHUI) MOTYT BOBCE OTCYTCTBOBaTh. [109TOMY B yKa3aHHBIX Cllydasix
[4] nns OLEHKM MPOTHO3HBIX Pa3MEPOB KapCTONMPOSBICHUM MPUXOAUTCS MCIIOIb30BaTh
JETePMUHUCTHUECKHE TeOMEXaHNIECKUE METO/IBI.

B Hacrosi1iee BpeMsi B OT€UECTBEHHOM HMHKEHEPHOM KapCTOBEJICHUU HACUUTHIBA-
eTcst bosiee 25 NETEPMUHUCTUYECKIX FEOMEXaHUYECKUX METOJIOB IO TPOTHO3UPOBAHUIO
JUAMETPOB KapCTOBBIX MPOBAJIOB, KAXKIBIH U3 KOTOPBIX MO-CBOEMY YHUKAJIEH, UMEET
CBOM JJOCTOMHCTBA U HEJIOCTATKU. B HacTodIell cTaThe 0CTaHOBUMCS HA pACCMOTPEHUU
MeToj1a, KOTopblid B 1953 I. pa3paboTas N3BECTHBIM yU4eHBIH B 00JaCTH KEIE3HOIOPOXK-
HOTO ITyTH, A-p TeXH. HayK, npod. ['eopruii Muxaiinosnyu LllaxyHsHi.

ITocne geTanbHOTO M3yUeHMs] MEPBOUCTOUHMKA [2], IPENCTABISETCS BO3ZMOXKHBIM
yTrBepkaare, uto I. M. laxyHsHI He cTaBui mepe co00H 3aaady 1Mo ONpEAeTICHHIO
JuaMeTpa KapcTOBOIO MpoBajia MOJ COOPYKEHUSIMH, OCKOJIBKY UM paccMaTpuBaiach
3aj1a4a 0 He0OXOIMMOM ITOHWKEHUH YPOBHSI MOA3EMHBIX BOJI (HEOOXOANMOM MOIIHOCTH
OCYyIIaeMOTo ClIos) /isl o0ecneyeHns: 0e30MacHO KCIITyaTallui COOPYKEHHUI 3a CPOK
ux ciyObl. [Ipu 9TOM B 3a7a4e MyCTOTHOE MPOCTPAHCTBO (MTOJOCTh-TIPUEMHHUK) TIPH-
BOJMJIOCH K (hOpME MOTYDJUIMTICOUAA WK SIUTUIITHYEeCKoro napabonona. B pesynsrare
peeHust u3noxkeHHoi 3a1auu [. M. [llaxyHsiHIIeM OBUIO NOTYYEHO YpaBHEHHE MPE/IeIib-
HOTO PaBHOBECHSI CABHUIAIOLINX U YICP)KUBAIOLIUX CHJI B 00I1IeM BHJIE [2], peleHre KOTo-
pOTo OTHOCUTENBHO AMaMeTpa MpoBasla, B cilydyae KpyIIoH B IUIaHE MOJIOCTH, OHUM U3
nepBbIX (B 1986 1) BBIMOJIHNII €r0 YYEHUK— OJIMH U3 OCHOBOIIOJIOKHIUKOB HHKEHEPHOTO
KapCTOBCCHHUS, KaH . TEXH. HayK, ipod. B. B. Tonmaues [4]. BaxkHO OTMETHTB, UTO TIpH
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n3gaHuy (BBITyCcKe) ero MoHorpaduu [4] B popMynax OBLIH TOMYIICHBI HETOYHOCTH.

Jlist BEIYKMCIICHNS AMaMeTpa IpoBajla ¢ yU4eTOM BHEIIHEH Harpy3KH B 30HE, MpHJIe-
TraloIlei K IpoBaITy, PACCMOTPHUM BBIBOJI OOIIIET0 ypaBHEHUs TPEISIILHOTO paBHOBECHS [2] 1
3aTeM HeoOXOAMMOM (OPMYJIBI IS pEIISHHsI TOCTaBICHHOH 3a1aun. O003HaYeHUs BCeX
BEJIMYUH IPUHSATHI COITIACHO MEPBOUCTOUHUKY [2].

Pacuernas cxema reomexannueckoro meroza I M. IllaxynsiHua npusesneHa Ha puc. 1. Ha
HEHl MyHKTHPHOI NTMHMEH NOKa3aHbl NIEPBOHAYAIbHBIE pa3Mephl MOJIO0CTH-IPHEMHUKA,
a CIUIOIIHOM JIMHUEH — ee pa3Mepbl K OKOHYAHHWIO CPOKA JKCIUTyaTallud COOPYKEHUs
3a cYeT MPOTEKaHUs IPOLECCOB PACTBOPEHUS! CTEHOK HOJIOCTH M MOCIEAYIOIIEro 00-
PYILICHUS BBIIENIEKAMINX OTIOKeHUH. [TTyOrHa, 10 KOTOPOH IPOU3BOANTCS HOHM)KEHHE
YPOBHS MOA3EMHBIX BOJ Y , BRIYMCIIAEMAs KaK CyMMa BBICOTBI 30HBI OOPYLIEHHS OPO/T
HaJl KpOBJIEH NEPBOHAYAIBHON MOJOCTH Z ) H MOIIHOCTH IPYHTOBOTO LMJIMHApPA X, TIPH-
BEJICHA TOJILKO JUISL JIYHIIEero HOHUMAHHS M3JI0’KEHHBIX BBIIIE MaTepHaIIoB.

¢ ) D
N 2N
E F
S
0 S
G H

Boooynop

Puc. 1. Pacyetnas cxema reomexanndeckoro Mmerona I. M. llaxynsana [2]

Wrak, pacemorpum teno ACDB (cm. puc. 1). Ha nnnunaapuyaecknii cronb rpyHra
GEFH Becom Q , nepenaercs Harpyska oT coopyxenns (. Cmemennro BHu3 (cpesy)
rpyHToBoro cronda GEFH mpenstcTByer cwia conporusieHust 7. Vicxoas u3 sToro,
YCIIOBHE NPEAETIHHOTO PAaBHOBECHS CT0I0a MOXKHO 3aITUCaTh CIEAYIOIUM 00pa3oM:

0,TO0-T=0. (1)
IIpu sToM
0=y Xo;
L @

TJIe Y, — YAEIbHBIA BEC TPYHTA B MPEIENaX MOIHOCTH X ;

® — IUIOIIAb MOJOCTU-TIPUEMHHKA B IUTAHE K MCXOy BPEMEHH /;

C u F — nonHble CWIIBI CHEIUICHUS U TPEHUs, IEHCTBYIOIINE TI0 OOKOBOI TOBEPXHOCTH
rpyHTOBOro nunuHapa GEFH, onpeaenstoTcsl COIacHO BbIPaXKEHUIM:
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Uﬂ
C= j adU,:
0
v, 3)
F= | fiedU,.
0

e c,, f, =tgp,, ¥ @, — yAelbHOE clenjeHne, KodpGUIUUEHT U yrojl BHyTPEHHETO Tpe-

HUSI TOPOJIbI B JIFOO0H TOuKe OOKOBOM MOBEPXHOCTH;

€ — HOpMaJIbHOE JAaBICHHUE B JII000H Touke OOKOBOI TOBEPXHOCTH;

U~ nnomaas 60koBOH MOBEPXHOCTH, BHIYMCIIIEMAs 110 00MIEU3BECTHON popmyire:
U=X.L, 4)

rae L — nepumeTp Noja0CTH B IJIaHE K OKOHYAHUIO BPEMEHU .

B cityuae, ecnu ctoi6 rpyaTa GEFH npeacTaBiieH cKaibHOU nopoootl, To popmyia
OIIPENIEIICHUS CUIIbl CONPOTUBIIEHUS ero cpesy I, no npemioxenuto I. M. Illaxynsnua,
MOYKET OBITH 3alKcaHa B CIEAYIOIIEM BUJIE:

r=Cc=cu, 5)
TJIe ¢ — yACIbHOE COMPOTHUBICHUE MOPOIBI CPE3y, ONpeneIsIieMOe C YIETOM €€ IMyCTOT-
HOCTH 71, TIO hpopMmyJIe:

c=c(l—n), (6)
TJIE ¢, — YAETLHOE COMPOTUBIIEHUE CPE3Y LEJIOTO KYCKa TTOPOJIBL.

Teneps paccMOTpUM CUTYAIHIO, KOTJa TPYHTOBEIN cTon6 GEFH cioxeH ducnepc-
HOU nopoodoti. B 3TOM ciydae coriacHO BbhIpakeHHIo (2) BennunHa T BBIYUCISIETCS KakK
cymma mnojHo# cuiibl criieruienus C u Tpenus F. [Ipoananu3upyem ux onpeaesieHue.

HUcxons u3 ypasuenwii (3) u (4), nornas cuna cyennenus C onpenessiercs mo hopmyie:

C=cU,=cXL. @)

HopmanbHoe naBieHue B J000W ToOYKe OOKOBO MOBEPXHOCTH IIUIMHIPA €, OIpe-
JICJICHHOE C YYeTOM JABJICHUS OT MPU3MBI 0OpYIICHUS, TPUOIHKEHHO MOXKHO OI[CHHUTH
o opmyie (puc. 2):

e=(yx+ N~ c M, (8)
IIe Y, — YACIbHBIH BEC MOPOABI;
X — paccTOsHHE OT 3€MHOIl TOBEPXHOCTH (WM MOJOUIBHE (PyHAAMEHTA) A0 BEIOpAaHHON
TOYKH;
q — CIUIOIIHAs PaBHOMEPHO paclpesesieHHas Harpyska, JeHCTBYyIOIIast Ha IpU3My 00-

pylieHus;
Nwu M — mapaMeTpsbl, BRIYUCIsIEMBIE TI0 popmyram:
_ L JicteB
N2’ ©))
M= L (10)
e tgh =/, + V1/2(1 +£%). ~ i +2ftep

)
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Puc. 2. PacyeTHas cxema K OTpEICICHAI0 HOPMAIBFHOTO JaBIeHUs e [2]

Dopmynsl (9)—(10) 3anMcTBOBaHBI M3 TEOPHUU pacdyeTa MACCHBHBIX ITOIMOPHBIX
CTeH M KOHTpOaHkeToB. OHM CIpaBeUIMBbI JJISI BEPTUKAIBHOTO IPYHTOBOTO IIMIIMH/PA
U IIPY HAJIMYUK TPEHUS U CHEIUICHHS 110 KOHTAKTY IMIMHIpPA C MPUIIETAIOIUM K HEMY
rpyHToM. OTMETHM /B2 Ba)KHBIX MOMEHTA!

1. JIo1st TMHEHHBIX COOpYKEeHUH (TPYyOOIPOBOABI, JOPOTH U T.1I.) ¥ JCHTOYHBIX (yH-
JTaMEHTOB B OOJIBIIMHCTBE CllydaeB (HO HE BO BCEX) JOIYCTHMO Iojararh, 4yto g = 0
(em. puc. 1 u 2). [osromy I'. M. [llaxyHsHIIEM ypaBHEHHE MPEICTHHOTO paBHOBECHS [2]
u, cienoBarensHo, B. B. TonMaueBsiM (hopmyiia ompesesieHUsI IEpBOHAYAIBHOTO -
ameTpa mposaia [4] ObLIM MOIyYEHBI UCXOIS U3 Takoro jomyiieHus. OnHako B psijie
cilydaeB (HampuMep, HHOTAA IPH MTPOSKTHPOBAHUY TUINTHBIX (YHIaMEHTOB, 3MaHUH 1
COOPYKEHHH PSIIOM C IPYTHMHU CTPOUTEIbHBIMH OOBEKTaMH) CUATATh €r0 000CHOBAH-
HBIM HE BCer/a MpeJCcTaBisieTcss BO3MOXKHBIM. [loaToMy nanee B HacToseil craTbe Bce
(dbopmyibl ipUBeNeHBI A1 g # 0.

2. Wcnonb3ysl U3BECTHBIE PEIICHUS] MEXaHUKU I'PYHTOB [6], BO3MOXXHO paccMmo-
TPETH U JIpyTue CiIydau ACHCTBUS Harpy3KH g, HallpuMep, ee JeiicTBue Ha HE0OX0JMMOM
yIaJIeHUH OT TPyHTOBOTO IMIMHJApA. Takas pacueTHas cXemMa MOXET OBITh ITOJIE3HOH
IIPY ONpPEACIICHUN JuaMeTpa MpoBajia ¢ YIETOM B3aUMOBIIHSHUS COOPYKEHHH, pacrio-
JIO)KEHHBIX Ha HEKOTOPOM YJaJICHUH APYT OT JApyTa.

[lirotamk SMIOpEI e , OIpeeNieHHas ¢ y4eToM BhIpaxkeHus (8), OyaeT paBHa (cM. puC. 2):

= % (v X, T QXN —c X M. (12)
Torna, ucxons u3 ypasHeHuit (3) u (4), nornasa cuna mpenus F onpenensercs mo
dopmye:
F=feXL =fEL. (13)
OTcroma cuiia CONpOTHBICHUS cpe3y 7, MPUMEHHUTEIbHO K JANCHEPCHOH Mopoae,
3aJIeraroIei B npeiesax MOIHOCTH X, HAXOMUTCS CIEAYIOIHM 00pa3oMm:
T=C+F=cX, +fE)L. (14)
Takum 0O6pa3om, Korja rpyHTOBBIH cToi0 GEFH CloXeH CI0SIMH CKaJIbHBIX IOPOJI,
TO JUI1 HUX COIPOTHBIECHHE Cpe3y I BBIUMCIISETCS] COINIACHO BBIpaKeHMIO (5), a eciu
CJIOSIMH AMCIIEPCHBIX TPYHTOB, TO (14).
PaccmarpuBas coBmectHO popmyns (1), (2) u (14), moydum ypasHernue npedens-

Ho20 pasHogecus ctonda rpyara GEFH: 1
0, T v,0X, —cLX, ~ 3 Y LX) N — qulLXON+ cfiLXM=0.(15)

JanHoe ypaBHeHue oriauyaercs: oT BbiBeaeHHoro I. M. llaxyHsiHuem [2] Tonbko
HaJIMYHMEM B JIEBOH €T0 YACTH IISITOTO CIaraeMoro, KOTOpoe YUUTHIBACT Mepeaaronryocs
BHEIIHIOIO Harpy3Ky Ha IPU3MY OOPYLICHHUS ¢.
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Hcnons3yst Beipaxkenue (15), Hampumep, JUIs ciIy4dasi KpyIrioi MOJIOCTU-IPUEMHUKA
B IUIAHE K OKOHYAHHIO CPOKA JKCILTyaTallMU COOPYKEHHS £, OMYCKask IPOMEKYTOUHBIE
BBIYHCIICHUS, 3AMTUILEM (POpMYITy onpedeneHus NepeoHauaIbHO20 OUaAMempa Kapcmoso-
20 nposana d;:

_ 2(2c1 Xpo+Y1 [1XEN+q[1X,N=2¢, [1 X, M)
(ge+y1Xo)

— BHEUIHAS PaBHOMEPHO pacIpelelicHHas Harpyska, ACHCTBYIOIIas

d

0

(16)

=

7T

0
s
Ha IUIOLIa N KPYyIIOUMINHAPUIECKOTO CToI0a rpyHTa [4].

@opmyny (16) mpu ¢ = 0, Kak yKa3bBaJIOCh paHee, OMHUM U3 TIEPBHIX BBIBEI
B. B. Tonmaues [4]. [Ipu 5TOM OH IpEIIOKII, B CIIy4ae 3aJieTaHAs B TIPE/IeNIaX BHICOTHI
TPYHTOBOTO CTOJI0a X ABYX M 00JIE€ HHKEHEPHO-TEOIOTUYECKHX JIIEMEHTOB, 3HAYEHHUS
BEJIMYMH Y, ¢, U (¢, IPHHAMATH CPEJHEB3BEIICHHBIMH B NPEIETaX MOMIHOCTH X|.

IIpoananusupyem BIMSHHE HArPy30K g, W ¢ Ha auaMeTp mposana d,. s sToro
paccMoTpuM mpuMep. JlOmycTHM, IUTAHUPYETCS WHXKCHEPHO-CTPOUTEIHHOE OCBOE-
HUE KapCTOONACHOH IUIOMIAKH, XapaKTEePHU3YIOIIEHCs CIeTyONMMH 0COOCHHOCTMH.
VY4acTOK MOKPOBHOH TOJIIM IPYHTOB MOIIHOCTLIO X = 13 M , OJBEPXKEHHBINH KapCTO-
BO-00BaJIbHOI OMacHOCTH [5], ABISIETCS OXHOPOAHBIM M MIPEACTABIICH CyTJIMHKOM, KOTO-
phIit 06Ia/1aeT CiIeyIomuMHy (U3HKO-MeXaHHueCKUMHU cBolcTBamu: ¥, = 19 kH/M?, ¢ =
26 klla, @, = 17°. I'pyHTOBBIE BOMBI B TIPE/ieNax X HE BCKPHITHI.

[TpoekTHpyemblii CTPOUTEIBHBIN 00BEKT — 3JaHHE, COCTOSIIEE U3 OCHOBHOM U CTH-
nobarHo# "acteil (puc. 3). [Ipu aToM cTHII00aTHAS YacTh HIPUMBIKAET C TPEX CTOPOH K
OCHOBHOH yacTH. DyHIaMEHTHI 37JaHNs 3aIPOCKTUPOBAHBI IUIMTHBIMU. Pa3meps! QyH-
TaMEHTOB M CPENHEE NaBIEHHE MO WX TOAOINBOM p, yKasaHbl Ha puc. 3. Bce mpo-
THOCTHYECKHE pacdeThl Mo (opmyne (16) BBIMOIHEHBI B NMPOrpaMMHOM KOMILIEKCE
«Karstdiameter» [7] ns ceMu pacdeTHBIX ciydaeB (p/c), OMICAHNE KOTOPHIX IPUBEICHO
B Tabm. 1.

Ha ocHoBaHnM aHam3a MofydeHHBIX PE3YIBTATOB CICIaHbI CICTYIONIHE 861600b1:

1. Tlpu yuere BHEIIHUX HATPY30K OT 3/IaHUH U COOPYIKEHUH g, U ¢, TIEPBOHAYAIIb-
HBIA IMaMETP KapCTOBOTO TPOBaa d,, M0 CPABHEHMIO C €10 3HAYEHUEM IS €CTECTBEH-
HBIX (IPUPOIHBIX) yenoBwii (p/c Ne 1), m3mensercs. B paccmarpuBaemMoM mpuMepe Korna
g=<1,5g BenmuuHa d, ymenbmaercs (p/c Ne2-6),anpu g > 1,5 g — yBenmaunsaercs (p/c Ne 7).

e g, =

=
3]

ek o s

=
=
A

5
ju=
N

M

18

18m 30m

13m

2 pu=250xI1a

— p11:701<l'la‘ \L J/ \L J/ L

\ARAARE

Xo

AN /

A
o

6 4 3 J
Puc. 3. PacueTHast cxema K paccmarpuBaeMoMy npumepy: / u 2 — QpyHIaMEHTHBIC TUIATHI COOT-
BETCTBEHHO OCHOBHOW W CTHJIOOATHOW 4acTe 3manus; 3, 4, 5 U 6 — BapUAHTHI PACIIOIOKEHHUS
KapCcTOBOTO IIPOBaJIa IT0 COOTBETCTBEHHO 3, 4, 5 m 7 pacyeTHBIM citydasm (cM. Tadm. 1)
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Ta6mumna 1
Omnucanue pacyeTHBIX CJIy4YaeB U pPe3yabTAThl BHIYHCIEHUS JHAMETPOB KAPCTO-
BOI0 NpPOBaJja

Howmep PacuerHslii ciyuait d,m A, %
p/c 0
| [IpoBan B mpUPOAHBIX (€CTECTBEHHBIX) YCIOBHUAX 6.1 B
(.=9=0) '
2 I[Tposan npu g, = 250 «lla, ¢ = 0, 3,1 -49,2
[TpoBaJ 1moa HEHTPOM OCHOBHOM YacTH 34aHHs
3 (g, = q = 250 xIla) 4,9 -19,7
4 IIpoBan nox a€BBIM KpaeM OCHOBHOM 4acTH 34aHUs 49 311
(g, =250 klla, g = (250 + 70)/2 = 160 «Ila) ’ ’
5 [IpoBan mox mpaBEIM KpaeM OCHOBHOM YaCTH 37aHUS 40 344
(g, =250 xlla, q = 250/2 = 125 xlla) ’ ?
6 [posan ipu g, = 70 xlla, q = 0, 4,8 -21,3
7 [IpoBan mox mpaBeIM KpaeM CTHIOOATHOH YacTH 3MaHUS 6.6 +82
(g,= 70 klla, g = (70 + 250)/2 = 160 xlla) ’ ’
[Tpumewanne: OTHOCHTENTbHOE M3MEHEHHE IHaMeTpa IIpoBania OTIPENETSIIOCh  KaK

[(d,,—d,)/ d, ] 100%.

2. B psane ciyuaes npu ydeTe BHEIIHEH HArPy3KH g, 00S3aTENbHO CIIENYET YIUTHI-
BaTh ¥ BHEILIHIOIO HATPY3KY ¢, JEHCTBYIOUIYIO Ha MPU3MYy OOpyIIeHHS (B MpHIIETaloneh
K MPOBaly 30HE), T. K. B POTHBHOM CIlydae THAMETP MPOBaa d, MOKET MOTy9aThCs
3aHWKEHHBIM. B 3TOM n1eTko yOenuThes, CpaBHUBAsE MEXTy co0O0H ero 3Ha4eHUs, BbI-
quciennsie 1yt p/c Ne 2 u 3, a taxoke p/c Ne 6 1 7. B mepBom cirydae y4er g yBenuaui d,
Ha 58,1 %, Bo BTOpom — Ha 37,5 %. DTO MPONCXOANT M3-3a TOTO, YTO HArpy3Ka ¢, mepe-
JAroIIascs Ha IpHU3My OOpyIIeHHs, 00ecTieYuBacT JAOMOTHUTEIFHOE OOKATHE IFITHH-
JIPUYECKOTO CTONI0A TPYHTA, KOTOPOE MPUBOIUT K BO3PACTAHUIO CHIIBI COMPOTHBICHHS
ero cpesy 7.

3. Ilpn omHOBPEMEHHOM y4eTe BHEIIHMX HATPY30K g W ¢ JUAMETp mposana d,B
Pa3HBIX y4acTKaX MOAONIBH PyHIAMEHTAa OCHOBHOM yacTh 3naHus (p/c Ne 3—5) uzmens-
ercst HecymecTBeHHO (= 20 %). OHako B ciryyae NCTIOJIB30BaHMS B pacyeTax JaBICHUN
IOJ] OAOIIBOH (hyHAAMEHTa p, BHIYNCIECHHBIX 0 PE3YyNIbTaTaM €ro CTaTHYecKOro pac-
9eTa B KOHEYHO-DJIEMEHTHBIX MPOTPaMMax, BMECTO CPEIHUX NABJIECHUH p,, 3HAYECHHUS
BEJIMYMHBI ¢, MOTYT HECKOJIBKO OTJIHYATHCS OT MPUBENACHHBIX B TAOIHIIE.

4. OtnenpHO ocTaHOBHMcS Ha p/c Ne 7. CormacHo HeMy, MPU MPOTHO3WPOBAHUU
IHAMETPa MpoBana d, y4eT B3aMMHOTO BJIMSHHSA TPUMBIKAIOIIUX IPYT K JPYTY COOpPY-
JKEHHH 0COOEHHO BaKHO BBIMOJHATH JUIS TOTO M3 HUX, KOTOPBIM MEpeJacT MEHBIIYIO
Harpy3Ky Ha OCHOBaHHE, TIOCKOJIBKY B OTOM CIIy4ae HAMETP d) MOJKET TIPEBBICUTH 3Ha-
YeHUe, BRIYUCICHHOE I TpUpOoaHBIX yeioBuid (!). Kak OpII0 0OTMEYEHO B TEpBOM BHI-
BOJIE, B PACCMATPUBAEMOM NPUMEPE 3TO TPOUCXOAUT Koraa g > 1,5 g . Tlpu sTom: yem
GonblIe ¢ MPEBBINIAET g, TEM 3HAYUTENbHEE d OYIET OTIMYATECS OT €TO TPUPOIHOTO
3HAUCHMUS.

Hcxons U3 BCero M3J0KEHHOTO, B HACTOSILEH CTaThe CHAENaH CIEIyIOUIUN 3a-
KJIIQUMTEeIbHBINH BBIBOA: TIPH BBIOJHEHUH NMPOTHOCTHUYECKUX PACUETOB MO METOLY
I M. lllaxyHsHIIa, TepBOHAYAIBHBIN THaMETp KapCTOBOTO IIpOBaila, BO N30eKaHUE He-
000CHOBAHHOTO €T0 3aHIDKEHUS, PEKOMEHIYETCS ONpenesaTh mo ¢popmye (16).
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DETERMINATION OF KARST COLLAPSE DIAMETER BY G. M.
SHAKHUNYANTSGEOMECHANIC METHOD WITH ALLOWANCE FOR
EXTERNAL LOADING IN AREA ADJACENT TO KARST COLLAPSE
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Key words: karst, karst collapse, geomechanic method, buildings’ intercoupling.

The article presents a limit equilibrium equation obtained for the G. M. Shakhunyants
deterministic geomechanic method. On its basis, a formula for calculating the initial diameter of
a karst collapse is obtained allowing additionally to take into account the acting external load in
the zone adjacent to the karst collapse. It has been proved that in some cases, taking into account
such a load leads to an increase in the karst collapse diameter due to additional pressing of the
cylindrical column of soil.
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Kniouegvie cnoea: onpenenenne neekTa, TEXHHUECKOE ompereneHue aedexra, I0puanIeckoe
ompeznenenue aedekra, moBpexaeHue, AeheKTHAS KOHCTPYKIUS, Ae(DEKTHOE KaYeCTBO HU3TOTOB-
JIEHUs1, JOTOBOPHBIE ¥ BHEJJOTOBOPHBIE OTHOILICHUS B CTPOUTEIHCTBE.
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Paccmampusaemcs npobrema 8axiCHOCMU OOHOZHAYHOU MPAKMOBKU NOHAMUS Oedexma,
UCNONL3YEMO20 NPU OCYUeCMBILeHUU 002080PHBIX U BHEO02080PHBIX OMHOUEHUL 8 CINPOUMENb-
cmee. Coomseemcmeyroujue noHamus 0e@ekma paccmampugalomcst 8 paAmMKax pocCUticKux, epo-
neuckux u mexncoynapoonvix ucmounuxos (1ISO9000: 2015, Jupexmusa Cosema 85/374 /EQC u
m. 0.). B pesynomame uccnedosanuii npedrazaemcs Haubonee YHUBEPCANbHOE COOCPICAHUE CAMO-
20 nowsmus deghexma.

Ompenenenus: UTparoT BaKHYIO POJb HE TOJIBKO B TEOPUH, HO U Ha MPAKTHKE, TaK
KaK CO3/1al0T IIEHHOCTb, BBIXOJSIIYIO 33 PAMKH IIPOCTOrO ONMcaHus 4ero-indo [1].
MMeHHO 10 2TOH NpUYMHE NPEACTABIAETCS BaXXHBIM CUCTEMATU3UPOBATh BCE BO3MOXK-
HbIE TPAKTOBKH MOHATHUS 1e(DEeKTa B CTPOUTEIBCTBE U 110 BO3MOKHOCTH KOHKPETHU3UPO-
BaTh CaMoO IOHSTHE.

Kak npaBmiio, B CTpOUTENBHOW OTpaciu aedexTHas padora (wim nedekrt) mpen-
cTaBisieT co0o0i HapylIeHHEe KadecTBa BBIOJHEHUSI padOT MOAPSAYMKOM [2], a Takxke
CITy’)KUT OCHOBAHHEM JIJISl OTBETCTBEHHOCTH I€peJ] TPETHUMH JIMIIAMHU.

«Texnuueckoe» onpeaeenue gedexra

T'oBOps 0 «TEXHUYECKOM» OTIpeieieHuH AedeKTa, B Hanboiee o0IIeM rpecTase-
HuUM cienyer oOparutbes kK crapaapry 1SO 9000:2015 (nanee ISO) Cuctembl MeHe K-
MeHTa KadecTBa (ITyHKT 3.6.10). B ctanmapre akieHT B onpeeseHnn aedexra aenaercs
Ha HecooTBeTCcTBUU (3.6.9), CBI3aHHOM C NPEAIOJAraeMbIM WJIM OIPEJCICHHBIM HC-
10JIb30BaHUEM, B TO BPEeMsl KaK HECOOTBETCTBHE O3HAYAET HEBHIIIOJIHEHHE TPEOOBAHUS.
Pazpadorunku ISO oOpamaror BHUMaHne Ha Pa3HUIy MEXIY MOHATHAMH JIedeKTa U
HecootBercTBUs. ISO naer npencrapieHne 0 TOM, YTO HECOOTBETCTBUE HE 00513aTENILHO
sBisieTes nedexToM. MOKHO cenaTh BBIBO, 4To, coracHo [SO, nedekt — 3To yacTHBIN
cilydaif HeCOOTBETCTBUS. BaXKHOCTD pas/iesieHust ATHX ABYX IOHITHHN CyIIECTBEHHA, TaK
KaK MOJKET ITOBJIeYb 32 COOO0I MpaBOBbIE MOCIEICTBY; 0COOCHHO T€, KOTOPbIE CBS3aHBI
C BOIIPOCAMH OTBETCTBEHHOCTH 3a MpoAyKT (3.7.6) u yenyry (3.7.7) [3].

[Mpunsteiii B Poccun ®enepanbubiii 3akon or 30.12.2009 N 384-®3 (pen. or
02.07.2013) «TexHn4eckuii peryiaMeHT 0 Oe3011aCHOCTH 3/1aHUH U COOPYKEHHI) HE JaeT
TPAaKTOBKHU M HE MCIIOIB3YET ONpE/IeICHUE MOHTHS AeeKTa, HO MpeanonaracT OLeHKY
COOTBETCTBHSI OOBEKTOB CTPOUTEIILCTBA TEXHUYECKOW JOKyMEHTAIlMH U TPEOOBaHUSIM
3aKa3uMKa Ha BCEM MPOTSDKEHUU )KM3HEHHOTO IIMKJIAa. B TaHHOM citydae Kak JIMIO, OCy-
LIECTBIISIOIIEE CTPOUTEIBCTBO, TAK U 3aKa34YUK, 3aMHTEPECOBAHBI B 3aKJIIOUEHHUU J10-
roBopa ¢ YETKUM ONPEEICHUEM OCHOBHBIX yCI0BHUH [4]. DTO He mpocTas 3ajaya, Tak
KaK B HAaCTOsIIIee BpeMsl IOPHJIMYECKOE OIpeJiesieHHe Je()eKTa, TO eCTh OlpelesIeHue,
c(hopMyITUPOBaHHOE HOPMATUBHBIM UCTOYHUKOM B 00JaCTH JOTOBOPOB CTPOUTEIHHOTO
MOJpsiAa, OTCYTCTBYET.

«lOpuaudeckoe» onpeneseHue AedeKTa: MeKIYHAPOAHbIC HCTOYHUKH

[TockonabKy He CylIECTBYeT MEXAyHapOJHOIO MPU3HAHHOIO HCTOYHMKA, OIpe-
JISNISIONIET0 TEPMUH «JIe(QEeKT» Ul CTPOUTEIBHBIX JIOTOBOPOB, MOKHO OOpPATHUTHCS K
obnacT, rje mojo0HOe OnpeieeHne CYIIeCTBYeT, a UMEHHO K BeHCKOH KOHBEHIMH
0 JIOTOBOpaxX MEXKIyHapomHOW Kyrumu-mipomaxku ToBapoB (1980 r.). United Nations
Conventionon Contractsforthe International Saleof Goods, nanee — CISG, npencranisi-
eT co00H yHHBEpCAIBHBII MEKAYHAPOIHbIH J10r0BOD, IPU3BaHHBIH YHH(DUIUPOBATH BO-
IIPOCHI PETYIMPOBAHUS JOTOBOPA KYIUIU-TIPOAAYKH MEKAY yUaCTHUKAMH TOPrOBOT0O 000-
pota B mupe. Ee nosoxxeHus B JTaHHOM HCCIIEJOBAHUU PACCMOTPEHBI UCKIIOUUTENBHO
C 1IEIIbIO BBISBICHUS (POPMYIUPOBOK, KOTOPBIE MOTYT OBITH TOJIE3HBI JUIsl OIPEACICHNUS
JIe(eKTOB B CTPOUTEILCTBE.

B pesynbrare nccienoBanus MOXHO yTBepxknaarh, uro CISG onpenenser nedexr
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KaK HECOOTBETCTBHE MO0 COMIAIICHUIO CTOPOH, 00 OOBIYHBIM HEsIM [5].

Omnpenenenne nedexra, ocHoBanHoe Ha CISG, MoxxeT OBITh MPUMEHUMO U K JIO-
TOBOPHBIM OTHOLICHHUSIM B CTPOUTEIHHOH c(hepe, MOCKOIBKY OCTaBISIET IPOCTPAHCTBO
JUIL yCMOTPEHHSI CTOPOH IIPH OTIpe/ieIeHuH TpeOOBaHUi 3aKa3unka K OOBEKTY U B TO
JKe BpeMsl YCTAHABIMBACT MHUHHMAJIBHBIA CTaHIAPT B CIydae OTCYTCTBHS TAaKOTO CO-
IJIaLICHUS.

Kpome Toro, akieHT Ha COOTBETCTBHUE IIEJN KaK BaKHEHIEM 3eMeHTe Oe3ynped-
HOTO HCIIOJHEHUS! OYCHb Ba)KEH C NMPAKTUYECKON TOUKM 3pEHUsi, 0COOEHHO KOIZa pedb
UAET O KOHTpPakTax «mox Kimow». CuTyanuu, Korja BCE CHEIAHO B MOJTHOM COOTBET-
CTBUH C TEXHHYECKHMH YCIOBHSIMHU M YEpTEKaMHU, HO OOBEKT He (PyHKIIMOHHPYET KaK
KOMIUIEKC, HE TaK yX PE/IKM Ha IpakTHKe. B 3ToM ciaydae ObIBaeT TpyaHO J0Ka3aTh Ha-
nnaue nedexTa, 0CoOEHHO KOr/a MOANUCAHbI JOKYMEHTHI O TIPHEMKE.

Hanpumep, moapsguuK BEITOIHUI pabOTHI 10 IIEKTPOCHAOKEHHIO OyayIIero oob-
€KTa «I10J] KIII0Y», caM pa3padoTall MPOeKT, IOJIydrI Bce COorIacoBaHus U T. A. OmHAKO
Yyepes3 JiBa rojia BBISICHWIOCH, YTO COINIACOBAHUS OBUINM IPENOCTABICHBI HEIPaBOMEp-
HBIM CyOBEKTOM, U B pe3yJbTare He ObI0 HUKAKOW BO3MOXXHOCTH OOECIIEUHTH MOJaqdy
3NIEKTPOIHEPTUH OT SHEprocHadKaromel oprauuzanuy. TeXHu4eckn, Bce padoThl ObuH
IIPUHSATHI, U HE OBIJIO HUYET0, O YeM MOKHO OBLIO OBl 3asIBUTH, KPOME OTCYTCTBUS TIPH-
TOJHOCTH ISt 3TOH neu. Mitorom nena (KOTopoe HeM30€kKHO MPEJCTAIIO TIepe]] pOCcCHii-
CKHM TOCY/IapCTBEHHBIM apOUTPaXXHBIM CYJIOM) CTaJIO yperyJIHupOBaHUE HCKa, MPEayC-
MaTpHUBAIOLIEE JOCTATOYHOE CHIKECHUE TTIePBOHAYAILHON IICHBI.

Heo6xonnmo Takxke oOpaTnTh BHUMAaHUE M HA OlpeseieHne Ae(GeKTHOro MpoIyK-
Ta, m3nokeHHoe B ctarbe 6 upekrtuBbl CoBeta 85/374/EDC o cONMMKEeHHH 3aKOHOB,
IIPaBWI M AJAMUHUCTPATUBHBIX aKTOB rocynapcts-uieHoB EDC, kacaiommxcs OTBET-
CTBEHHOCTH 3a BBINTYCK AC(PEKTHONW MPOAYKIUH: IPOAYKT ABIseTCA 1e(EKTHBIM, KOTIa
OH He obecrieunBaeT 6e30MacHOCTb, KOTOPYIO JIMIO BIIPAaBE OXKHUIATH [6].

ITonxox JInpeKkTuBbl 00 OTBETCTBEHHOCTH 32 MPOAYKIIUIO HE MOXKET OBITH IpUMe-
HEH 15 pa3paboTKy 0011ero onpeeneHus Ae(eKkTa B CTPOUTEIbHBIX OTHOILCHHSIX, TAaK
Kak 0€30IacHOCTD HE SIBJISIETCS] €AMHCTBEHHOM XapaKTEPUCTHKOM, 0KNIaeMOH BIIaIeIIh-
LIaMH OT BO3BOAMMOTO OOBEKTA.

Hanpumep, noapsiuik ycTaHOBHI TPYOOIIPOBOABI APYTOi MapKu, 4eM TpelyeTcs
10 KOHTPAKTY, ¥ 3TO COBEPIIEHHO HE BIUSAET HA 0€30I1aCHOCTh — U 110 3TOW IPUYNHE HE
TpeOyeT 3aMeHbl, HO pe3ynbTaT paboThl TEM HE MEHEE SIBISIETCS IS(EKTHBIM, M 3aKa34HK
BIIpaBe TpeOOBaTh BO3MEIIECHUS YObITKOB, TAKUX KaK CHHKEHHUE LIEHBI HIIM BO3MEICHHE
yiep6a [7].

[Tpu 5TOM HeOe30macHbI OOBEKT BO BCEX CIyUasX sIBISCTCS Ne(EKTHBIM, XOTS Jie-
(eKTHBII 00BEKT HE 00s3aTeTFHO HEOE30IaceH.

JUisl KOHKpeTH3aluy MOHATUS Je(eKTa MOXKHO OOPATHTHCS K MEXIYHApOTHOMY
ombITy B KOHTpakTHOH chepe — Kpacnoit kaure FIDIC (Mexnynaponuas denepanns
WH)KEHEPOB-KOHCYJIBTAHTOB), KOTOpAs, K COXKAJICHHUIO, TAKXKE INPSIMO HE ONPEAEISIOT
TEepMUH «JIe(eKT». B JTaHHOM KOHKPETHOM HCTOYHHKE OTIPE/IEISIFOTCS TOJIBKO TPHYMHBI,
MO3BOJISIONINE OTHECTH Ae(eKThl K cdepe oTBeTcTBeHHOCTH noapsiaunka (Crarest 11.2
kak KpacHoii kauru 1999 rona, tak u Kpacroit kauru 2017 roma). Takum obpaszom, B
cootBeTcTBUU ¢ n3ganueM Kpacuoit kauru FIDIC 2017, noapsiguuk HECET OTBETCTBEH-
HOCTB 32 ycTpaHeHHe J1e()eKTOB, CBS3aHHBIX: a) ¢ KOHCTPYKIMEH; 0) MaTepuagaMu WiIn
KaueCTBOM WX H3TOTOBJICHHS, HE COOTBETCTBYIOIIMMH KOHTPAKTY; B) HEHaJUIeXKalleh
SKCIUTyaTanneil WM TEXHUIECKUM 00CITyKMBaHUEM, KOTOpPbIE OBIITM OTHECEHBI K BOIIPO-
cam, 3a KOTOpPbIE HECET OTBETCTBEHHOCTH MOJPSAUNK; T') HEBBIIIOJTHEHUEM ITOIPSTIMKOM
TMOOBIX APYTUX 00s13aTeIBCTB Mo KOHTpakTy [8]. Takum obpaszom, FIDIC yka3siBaeT He
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Ha ompeneicHue Aedekra, a 00IacTu, B KOTOPBIX AS(PEKTHI MOTYT BO3HUKATh 110 BUHE
monpsimauka. OCHOBHBIC U3 HUX: Te(PEKTHBIN Au3aiiH, Ne(eKTHOe KaueCcTBO U3TOTOBIIE-
HUS U HECOOTBETCTBHUE TPEOOBAHUSM.

OTpuuarenbHoe onpeaejieHue gegexra

[Ipu paccMOTpeHHH TOHSTHS «IC(PEKT» HENb3sl UTHOPHUPOBATH OTPHUIATEIBHOE
ompexneneHue nedexra (To ecTh To, 4eM Ae(eKT He SBIACTCS), KOTOPOE TAKKE MOXKET
OBITH CYIICCTBCHHO AJIsI MOHUMAaHUS IPUPOIBI ACPEKTOB.

Hanpumep, Kpacnas kaura FIDIC uckitouaer «cnpaBeaiuBbIii H3HOC» U3 cde-
pot geiictBus aedextoB (crates 11.1 Kpacuot xuaurm 1999 m 2017 romoB m3maHwus).
AHanorudHbIM 00pazom, ['paxmanckuii kogekc PO Ha3piBaeT «CrpaBeAIUBBIA U3HOCY
OCHOBaHHEM JUII BOSHHUKHOBEHHUS e()EKTOB, BRIXOMAIIUX 32 PAMKH OTBETCTBEHHOCTH
MTOJIPSITIUKA, XOTS 3TO BCE PaBHO PaBHOCWIIBHO TE(EKTY.

Hpyroii MHTEpECHBIN BBHIBOJ U3 OTPUIATEIHFHOTO OMpPEICICHUs Ne(eKTa COCTOUT
B TOM, YTO TPOSIBIICHUE Je(eKTa — ITO MIPOCTO «BPEMEHHOE HECOOTBETCTBHEY, TO €CTh
«BpEMEHHasl Heyhada, KoTopas MOXKeT OBITh oxumaema B pabortax» [9]. Xopomum u
4acTO HAOIIOMAEMBIM MMPUMEPOM B 3TOM OTHOIICHHUH SIBIISIOTCS YCAJOYHBIC TPEIIHHEI
B OETOHE, KOTOPBIE MOTYT IMOSIBUTHCS B TCUCHHUE OJHOTO HJIM JaKe JIBYX JIET MOCIE 3a-
BEPIIICHUS CTPOUTEIBCTBA U BBI3BATH OOJBIIOE HEJOBOIHCTBO CO CTOPOHBI 3aKa34HKa.
OpmHako HET HAayYHO JOKA3aHHOTO CI0c0o0a MPEeAOTBPATUTh WX BO3SHHUKHOBCHHE, TaXKe
JUTSL TOCTaTOYHO OCTOPOKHOTO M OIBITHOTO MOAPSITYNKA; TIO9TOMY 3TO MPOSBICHIE MO-
JKeT OBITH HE Ae(PEKTOM, a IIIaBHBIM 00pa30M «CIPaBEIHBBIM H3HOCOM).

CrnenoBarenbHO, ne(eKT HE 00s3aTENBHO TO KE Camoe, YTO MPOsBICHHE ae]eK-
ta. [IposiBIeHNE — 3TO BUANMOE COCTOSHUE CTPYKTYPBI, KOMIIOHECHTA WJIH MaTEPHAJIOB.
Takoe cOCTOSTHUE MOXET OBITh BBI3BAHO JIHOO Ie(PEKTOM KOHCTPYKIIHH, TUOO TPYTHMH
npuarHaMu. He Bce mposiBIeHNUs TpoOIeMbl SIBISIFOTCS pe3yabratoM nedekra [10].

BriBoabI:

B pesymnpraTe mcciaemoBaHM MOKHO YTBEPXKAATh, UYTO JUIS TOTO YTOOBI CTATh Jie-
(hexrom, (hakTHYECKU pe3ynbTaT paboThl JOIDKEH IMPOTHBOPEYUTH JTHOO:

— TIOJIOKEHUSM JIOTOBOPA;

— 00s13aTeTFHBIM TPEOOBAHUSM, YCTAHOBICHHBIM 3aKOHOM HITU TOCYIapCTBEHHBIMHA
CTaHJapTaMH;

— IIeNd, T KOTOPOM MpeIHa3HAYATICS;

— JOJDKEH OBITh HeOE30MMacHBIM 10 TaKOH CTETCHH, YTOOBI MPUYUHUTH (aKTHIC-
CKH{ WM MTOTCHIUATHHBIN yiepo.

Ecnmu nedexr oTHOCHTCS TONBKO K HECOOTBETCTBHIO JIOTOBOPHBIM TPEOOBaHUSM,
HO TIOJIC3HOCTh W Jpyrue OOBCKTHBHBIC XapaKTECPUCTUKH HE 3aTPAardBAIOTCS, TO €T0
MOJKHO CUHTATh «J1e(PEeKTOM B OTHOCHTEIHLHOM CMEICIIe). HarmpoTuB, eciin BHITTOTHEHHAS
paboTa IpOTHBOPEYUT 00s13aTEIHHBIM TPEOOBAHUAM WIIH HE MOYKET OBITh HCITOJIb30BaHA
B COOTBETCTBUU C €¢ Ha3HAYCHHUEM, MO0 MPEACTaBISACT cOO0H (paKTUICCKUI WU IT0-
TEHIIUATBHBIN BPE], TO PE3yIbTAT CONCPKUT aOCOMIOTHBIN AEPEKT.
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The article raises the problem of the importance of unambiguous interpretation of the
concept of defect used in the implementation of contractual and non-contractual relations
in construction. The relevant concepts of defect are considered in the framework of Russian,
European and international sources (ISO 9000: 2015, Council Directive 85/374 /EEC, etc.). As
the result of research, the most universal content of the concept of defect is proposed.
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KOOPOUHAMHBIM U TUHEUHO-Y2N08bIM cnocobamu. Tlokazanvl npuembvl 8bl4UCIeHUs KOOPOUHAM
yenmpa ceuenus, e2o paouyca u kpena oovexma. Ilonyuennvie 66160061 6A3UPYIOMC HA pe3Yib-
Mmamax 3HaKko8020 MOOEIUPOBAHUS U OYEHKU MOYHOCMU.

Cpenu Ha3eMHBIX pe3epBYapoB Ul XpaHEHHs )KHIKOCTeH HanOoIbllee pacrpo-
ctpaneHue nonyuusau PBC — BepTuKanbHbIe CTalbHBIE HUIHHIPUUECKHE PE3EPBYaphI.
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OnbIT NOKa3bIBAET, YTO AaBApUU TAKUX PE3EpPBYyapoOB MOTYT MPUBOAUTH K CEPbE3HBIM
IKOJIOTHYecKUM KaracTpodam. [ToaTomy ams obecriedueHUs 0€30TaCHON IKCILTyaTaIHH
TaKUX COOPY)KCHUH TPEAyCMOTPEHBI CUCTEMATHYCCKUE T'eOJe3UYeCKrue HaOIIOMCHUS.
OCHOBHBIM METOJOM TaKUX HAOIIONCHUHN SBISICTCS KOHTPONb 32 WX OCAIKOW ITyTeM
BBICOKOTOYHOTO T€OMETPUYCCKOIO HHBEIHMPOBAHUS CICIHAIBHBIX 0CAJIOYHBIX MapoK.
OmHAaKO 3TOTO HEIOCTATOYHO UIS XapaKTEPUCTUKU Pa3IUYHBIX BHIOB Je(POpPMAIIUH pe-
3epByapa.

IIpuBenennpie B padote [1] mMpeminoXeHHUs MO OMPEINCICHUI0 KOOPAMHAT TOYEK
OWIAHIPA C MTOMOMIBIO AIIEKTPOHHOTO TaXeOMETpa HIIU JIA3ePHOTO CKAHUPOBAHHS [10-
MONTHSIOTCS, HA HAIl B3TJISJ, COBEPIICHHO JIUIIHEH OINeparfeil MpOeKTHPOBAHUS dTUX
TOYEK Ha KacaTeJIbHBIC TUIOCKOCTH. BO-TIEpBEIX, B pe3yabTaTe 3TOTO HEIh3s MOTYUUTh
OITHO3HAYHOTO OTBETA, 0 KakoM Buje Aedopmarmu PBC uaer peus. Bo-BTophIX, BO3HU-
KaeT HeoOXOMUMOCTh B OOJBIIOM 00bEME ITOJICBBIX M3MEPEHUN HE MEHEE YeM C IIeCTH
CTaHIUI, KOTOPBIC JOJDKHBI PACIIONAraThCsl BOKPYT cOoopykeHUs. Hakoner, mmeer me-
CTO 3HAYHTEIHHOE CHIYKCHUE TOYHOCTH ITOYYaeMbIX PE3yJIFTATOB 33 CUET YIIOMSIHYTOM
BEIIIIE OTICPAIUH TPOCKTUPOBAHHUS.

OroBopumMcs cpasy, 4To moj aedopMarueii o0bexTa OyieM MOHUMATh Pa3THIHBIC
W3MEHEHUS €Tr0 MPOCTPAaHCTBEHHOrO moyoxeHuss u (Gopmel. [IpumenurensHo k PBC
HauOOJIBIINH HHTEPEC MPEACTABIIOT TAKAE BUIBI Ae(POpPMAINH KaK KPSH U H3MCHCHHE
pasMepa panuyca cedeHHi pe3epByapa. B cTarbe paccMaTpuBalOTCS pa3InYHBIC BapH-
AHTBI HCIIOJF30BAHUS DIIEKTPOHHOTO TaXCOMETpa IS ONPEACTCHHS IePEUHCICHHBIX
Bug0B nedopmanuu PBC.

Tak, s ompeneneHus: MPsIMOYTONBHBIX KOOPAHHAT TOYEK HIDKHErO, BEPXHETO U
(pu HEOOXOAMMOCTH) MPOMEXKYTOUHBIX cedeHuii PBC MOXHO OTrpaHHYUTHCS Tpems
CTaHIUSIMHU TaXEOMETPa, PACIIONOKEHHBIMA BOKPYT 3TOTO COOPYXKCHHS HA PACCTOSHHH
HE MEHee BBICOTHI pe3epByapa (puc. la).
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Puc. 1. Cxema cpeMKH ¢ TpeX TOUYEK (a) U yIIIOBOTO HHTEPBaja MEXIy CEUCHUSIMU ()

IIpu 5TOM HEOOXOIUMO PEIIUTH NIBE 3a1a4u. Bo-TiepBhIX, BCe OMpeAeieMbIe C pa3-
HBIX CTaHIUH TOYKHM OJHOTO CEUYCHHMS JODKHBI JIeXKaTh B OJHOU IIOCKOCTH. JIJIst 3TOTO,
€CIIM HeT HUKAKUX OPUCHTHPOB, CICAYCT Ha Ka)/JIOH CTAaHIIMW MCIOJIH30BATh YTIIOBOM
WHTEPBAJ MEXK Iy HaOmMonaeMpIMu ceueHusIMU. OH paBeH YaCTHOMY OT JICIICHHUS BEPTH-
KaJIbHOTO yIJIa MEKJy BEpXHUM M HIDKHUM CEUCHUSAMH Ha (n + 1), TIe n — KOJIMIEeCTBO
MIPOMEKYTOUHBIX cedeHuid (puc. 16).

Bropast 3amada 3akiito9aeTcss B TOM, YTOOBI MPSMOYTOJIBHBIE KOOPIUHATHI TOYEK
1-5, 6-10 m 11-15, onpenenennsie coorBercTBeHHO co cranuui T, T, u T,, 6pum
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BBIUMCIICHBI B €MHOI cucteme. /i 3TOro HeOOXOAMMO HPOJIOKHUTH 3aMKHYTBIH X071
T —T,-T, B yclI0BHO! WM HHOM CUCTEME KOOPJMHAT JIO WK BO Bpemst chemku PBC.

Vcnonb3yst KOOpAMHATBI BCEX M3MEPEHHBIX TOYEK OTJEIBHOTO CEYCHHUS, MOXKHO
BBIUMCIINTh KOOPJIMHATHI €r0 IEHTpa M PaaAnyc IyTeM M0J00pa OKPYKHOCTH, HauMe-
Hee OTKJIOHAIOUIEHCS OT 3aJaHHbIX To4YeK. [l 3TOro MOKHO 3a1aTh (PyHKINIO ONIMOOK,
HampuMep, CyMMY KBaJpaToOB PacCTOSHUI HMMEIOIIUXCS TOYEK OT ATOM OKpPYKHOCTH.
MuHUMYM 3TOW HEOTpPUIATENBFHOW (QYHKIMU naeT permieHue 3amaqn [2]. [TomoOHBII
MTOJIX0/1 OOBIYHO HMCIIONB3YIOT, €CIH B JaJIbHEHIIeM IpelycMaTpUBacTCsl pUXTOBKA, Ha-
MIpUMeED, MOJKPAHOBOTO IYTH IIPU yCIOBUN MUHUMYMa PUXTOBOYHBIX padoT. [TockombKy
qutt PBC puxToBKa He MPeAyCcMaTpHUBACTCSI, TO XOPOIINM MPHOJIMKEHHEM K HJIeary MO-
TYT CIIY’KHTh CPEIHHE apupMeTHIECKUE 3HaUeHus koopaunar uentpos OB, O', O", O,
(puc. 16) paccmarpuBaembIx cedeHnid. [lo koopauHaTaM HEHTPOB CEYCHUH MOXKHO Cy-
JUTH 0 BepTUKaibHOCTH oc PBC 1 BBIYMCINTD B KaXKIOM CEUCHHHU PAANyC pe3epByapa
o nmobomy Hampasienuio O-1,0-2,..., O-14, O-15 nyrem pemenns oOpaTHOH reose-
3UYECKOH 3a/1auu.

JUist MIUTIOCTpAaluy CKa3aHHOTO BBIMIOJIHEHO 3HAKOBOE MOJEIUPOBAHHE, KOTOPOE
3aKJII0Yaoch B OlpeaesieHnd B cucreMe x—O—y KoopAauHaT Bcex Ttouek 1, 2, ..., 14, 15
ceuenwus (puc. la) B cucreme Paint. OTH KOOPAUHATHI B ITUKCEIISAX IPEICTaBICHBI B TA0M.
1 (ct0. 2, 3), a ux cpennue apudmeTHueckue sHavenns x, = 114,0 ke u y, = 242,2 nxc
MIPUHATHI B Ka4eCTBE KOOPAWHAT [IEHTPa UCCIEAYEMOTO CEUeHHUS.

ITo xoopaMHaTaMm x, , ¥, TOYEK CEYEHHS M €0 LEHTpa X, , V, HalIeHbl MyTeEM pe-
meHust 0OpaTHON reo/Ie3NYECKON 3a/1aun (PaKTUIECKHE PaauyChl cedeHns R, (cT0. 4),
cpenee apu(h)METUIECKOE 3HAYEHNE KOTOPBIX 0Ka3aoCh paBHbIM R = 67,0 nkc.

Tab6muna 1
PesysbTaThl BhIYHMCICHHS KOOPAMHAT LIEHTPa U paguyca cedenuss PBC

KoopauHatsl TOYEK CCYCHUS, Pajuycsl OTKIIOHEHUS AR?
Toukn TIKC cevenus R, AR, e
x y TKC TIKC
1 2 3 4 5 6

1 158 192 66,8 -0,2 0,0607
2 176 217 66,9 -0,1 0,0055
3 180 243 66,0 -1,0 0,9903
4 173 272 66,1 -0,9 0,8123
5 157 292 65,8 -1,2 1,4510
6 136 306 67,5 0,5 0,2368
7 109 308 66,0 -1,0 1,0207
8 81 301 67,4 0,4 0,1826
9 61 283 66,9 -0,1 0,0132
10 48 259 68,1 1,1 1,2202
11 48 224 68,5 1,5 2,1416
12 62 201 66,3 -0,7 0,4312
13 82 183 67,3 0,3 0,0871
14 105 175 67,8 0,8 0,6400
15 134 177 68,2 1,2 1,4365

Cp. apucm. 114,0 2422 67,0 CymMa KB. 10,7
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B cron6ue 5 tabn. 1 npexcrasiensl oTKIOHEHHA AR = R — R (paKTHIECKUX pany-
COB OT X HOMUHAJIbHOTO 3HaueHus1. CymMMa KBaJpaToB OTKIOHEeHHUI AR? (cT0. 6) moiy-
yunach paBHoit 10,7 mKc? 1 MOXKET B AaJIbHEHUIIIEM CIIY)KUTh KPUTEPHEM MPH CPABHEHUH
3TOTO crocoba ¢ IpyruMHu.

B npuHIMIe KoopauHATBl TOUEK CEYCHUSI MOTYT OBITH OIPEeJICHBI BCETO C ABYX
JHAMETPAJILHO PACTIONOKEHHBIX CheMouHbIX Touek T, n T, (puc. 2). Ilpuyem, ecnu To4-
ku T, 4, 0, Il u T, pacnonoxxeHbl Ha OJHOH JIMHUU, TO MOKHO BBIYUCIIUTE JTUAMETP
4-11 nabmonaemoro cedenns, Bruutas u3 paccrosuus T —T, orpeskn T —4 u T ~11.

Puc. 2. Cxema CbheMKH pe3epByapa ¢ IByX TOUCK

Tak, B Hamelr pabote [3] moka3aHO, Kak 10 KOOPIWHATAM JIFOOBIX TPEX TOYCK
OKPY>KHOCTH MOYXHO BBIYHCIIMTH I10 NpaBHiy Kpamepa KoopIuHATHI IIEHTpa U pagnyc
00011 tyru aToi okpyx)HOCTH. [IprBeneHsl GOpMyIIbl 1 IPUMEPHI TAKUX BBHIYHUCICHUH
MIPUMEHHUTEIBHO K OMPEACICHNIO MOJKEHHS EHTPa U pajnyca 3BEHbEB PEIHCOBOTO
ITyTH TOJSIPHOTO KpaHa. DTa METOANKA MOXET OBITh MpUMeHeHa u k cedeHusiMm PBC. B
TabJ. 2 IPUBEACHBI PE3yNbTAaThl BHIYNCICHUS! KOOPANHAT LIEHTPOB M PAJANYCOB OTACIb-
HBIX YT CEYCHUS TIPU PA3IMIHOM COYETAHUH M3MEPEHHBIX KOOPJUHAT €T0 TOUYCK.

Tabmuua 2

Pe3yabTaThl BHIYHCIEHUS] KOOPAUHAT HEHTPOB OT/EJbHBIX IYT CeYeHHUs!

U UX PAiNyCOB

Couerams | KO cetitn, . e AR, AR,
ceaenus X y ayra ceyeHue e e
1 2 3 4 5 6 7
15 coueranuit Touek cedeHus

1-2-3 119,0 239,1 61,2 66,2 -0,9 0,7872
2-3-4 107,5 240,8 72,5 66,8 -0,3 0,1035
3-4-5 116,2 243,0 63,8 66,2 -0,9 0,7712
4-5-6 101,1 230,9 82,9 66,7 -0,4 0,1707
5-6-7 118,8 257,5 51,4 66,6 -0,5 0,2413
6-7-8 116,1 220,2 88,1 68,4 1,3 1,6970
7-8-9 108,6 250,3 57,7 66,9 -0,2 0,0518
8-9-10 123,6 233,6 79,7 68,1 1,0 1,0344
9-10-11 109,0 241,5 63,4 67,3 0,2 0,0328
10-11-12 102,6 241,5 57,4 68,1 1,0 1,0796
11-12-13 133,4 260,2 92,8 68,0 0,9 0,8765
12-13-14 114,4 239,1 64,8 65,6 -1,5 2,1602
13-14-15 115,0 240.,9 66,6 66,4 -0,7 0,4777
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Oxonuanue Tabia. 2

14-15-1 115,6 2332 59,7 66,9 0,2 0,0478
15-1-2 106,1 248.,4 76,6 67,4 0,3 0,0890
apig)'M‘ 13,8 2413 69,2 67,0 | Cymma ke. 9,6
3 coueTaHUs
1-3-5 113,2 241,6 66,8
6-8-10 114,2 241,0 68,6
67,0 CymMa KB. 19.4
11-13-15 115,5 2454 70,9
Cp.apudm. 114,3 2427 68,8
4 coueraHus
4-7-10 113,2 240,4 67,7
11-14-2 113,2 2422 67,7
15-3-6 111,3 241,9 68,7 67,1 Cymma KB. 13,0
7-10-14 112,4 241,3 66,7
Cp.apudm. 112,5 241,5 67,7
5 coueraHuit
1-2-3 119,0 239,1 61,2
4-5-6 101,1 230,9 82,9
7-8-9 108,6 250,3 57,7
67,2 CymMa KB. 143,0
10-11-12 102,6 241,5 57,4
13-14-15 115,0 240,9 66,6
Cp.apudm. 109,3 240,5 65,2
8 coueTaHuit
1-2-3 119,0 239,1 61,2
3-4-5 116,2 243,0 63,8
5-6-7 118.,8 257,5 51,4
7-8-9 108,6 250,3 57,7
9-10-11 109,0 241,5 63,4 67,1 CymMa KB. 313,0
11-12-13 133,4 260,2 92,8
13-14-15 115,0 240,9 66,6
15-1-2 106,1 248.4 76,6
Cp.apudm. 115,8 247,6 66,7
Tax, mna 15 gyr 1-2-3, 2-3-4, ..., 14-15-1, 15-1-2 BeIYHCIEHBI KOOPAWHATHI

LeHTpa W paamyc Kaxmoil myru (cto6. 2, 3, 4). Ilo cpenHUM 3HAYEHHAM KOOPAWHAT
113,8 nkc u 241,3 nkc, TpUHATHIM 32 KOOPAUHATHI IeHTpa O cedeHwusi, U KoopauHaTaM
Touek 1, 2, ..., 14, 15 Beraucnens! paguycsl cedenust O-1, O-2, ..., O-14, O-15 (c16. 5)
" HaiieHo ux cpegHee 3HaueHue 67,0 mkc. Cymma KBaApaTOB OTKIOHEHHWH pPaJHyCcOB
CEUYEeHUS OT MX CPEIHETO 3HAYSHUS OKazanach paBHOU 9,6 TKC. DTO TOBOPHUT O TOM, UTO
JIBA PACCMOTPEHHBIX BapUaHTa OKa3aJKCh [0 TOYHOCTH PAaBHO3HAYHBIMH, HO BTOPOW
BapuaHT obOianaeT Oonblneid HHPopMaIen 1Mo CPaBHEHHUIO C ITEPBHIM.
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B Tabn. 2 mns cpaBHEHHS C MOMYyYEHHBIMH 3HAYCHHSIMH U 15 coderaHuit mpu-
BE/ICHBI PE3YJbTAThl BBIYUCICHNHN IS IPyTUX COYETaHU. 3€Ch OMYIICHBI PE3YJIbTaThI
BBIYHCIICHHUH CTOJIOIOB 5, 6, 7, a MPUBEIEHBI TOJIEKO KOHEYHEIC JJaHHBIC — CPEIHUHN pa-
IUyc B cymMmMa KBanpatoB AR? oTkioHeHui. Ha puc. 3 moka3ansl rpaduKu 3aBUCHMO-
CTHU 3TUX KBaJIpaToB OT BuJa coueranus 15,3, 4,5 u 8.

50 ==15
=
E 40 X Ny =3 "
[}
2 /\/\ T
| L7\
20

KBajiparbl otk
—_
)
\

=

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Touku ceueHns

Puc. 3. I'paukn 3aBHCUMOCTH KBaIPATOB OTKJIIOHEHHH OT BUAA COUCTAHUS

Ha ocHoBanuy naHHBIX TA01. 2 ¥ pUC. 3 MOXKHO CAEIATh BHIBOJ, YTO BU COUCTAHHS
BJIMSET TOJHKO HAa TOYHOCTH OIPEJICIICHHUs] KOOPIMHAT LIEHTPA CEUCHHsI M HE BIUSET Ha
BEJIMYMHY €ro paguyca R, KCTaTH, TAKOTO e, 4To U B Tabi. 1. OnHako Kakoi-nmubo 3axo-
HOMEPHOCTH B BEIOOpE TOTO WJIM HHOTO BH/Ia COYETAHMS Ha PHUC. 3 HE IPOCMATPHUBACTCSL.

Crnenyer cka3aTb, YTO B PACCMOTPEHHBIX KOOPJIMHATHBIX CIIOCO0aX MPHUXOIUTCS B
KaJIOM IIMKJIC HAOIOCHUH UMETh JIeJI0 ¢ HEMapKUPOBAHHBIMU TOYKaMH CEUCHHH, U4TO
€CTeCTBEHHO Oy/IeT CKa3bIBaThCs HA MJCHTUYHOCTH II0JIy4aeMbIX PE3yJIbTaToB IIPH UX
cpaBHeHnH. Kpome TorO0, C11oco0 He M03BOJISIET XapaKTepH30BaTh BEPTUKAIBHOCTD CTe-
Hok PBC, KoTOpast MOXKET CITyKHUTh 0OBEKTHBHON XapaKTepUCTUKON KPEHA COOPY)KEHHSL.

JIJIst 3TOT0 MOXHO PEKOMEHIOBATh JTHHEWHO-YIIIOBOH crocob [4], cymHOCTh KO-
Toporo npumeHurtenbHO K PBC mosicusiercss puc. 4 u 3akiodaeTcs B CIEAYIOIIEM.
YcraHaBNIMBAIOT TaxeoMeTp B J1100OM MecTe T Ha pacCTOSIHMM HE MEHEee BBICOTHI pe-
3epByapa (puc. 4a). U3MepstoT ToOpu30HTAIBHEIH yron 3 Mexmy neBoit JI u mpasoit 1
TOYKaMH oOpasyromield TpyObl HaOmonaemoro cedenus. Mcenons3yst SDh Taxeomerpa,
M3MEPSIOT 110 HaNPaBJIEHNIO OnccekTpuchl yria T-O ropusoHTatbHble Tponokenus D,
D', D", D, n npeBblluenus i, h', h", h,, Bu3upys na uu3 H npomesxyToansie Touku i', i
n Bepx B coopyxenus (puc. 46). AHaJIOTHYHBIE N3MEPEHUS! IIPONU3BOIAT U3 APYTHX TO-
qek. [y cBs3M MoiydaeMbIX pe3yJbTaToB MEX/IY cO00H MOXKHO OTPaHUYNTHCS TOJIBKO
U3MEpPEHNEM MarHUTHBIX a3UMyTOB A HanpasneHuil T-C Ha kax10i cTaHIun.

B Dg

]‘IB — A
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- IITH

T
Puc. 4. Cxema TMHEHHO-YIIIOBOTO CIIOCO0a ONpeAeTIeHUs] KpeHa U pajiyca pe3epByapa
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ITo 3naueHusIM Dl. MOXKHO BBIYHMCIIUTD B IUHEHHON Mepe YacTHBIE Ki Wiy o0t K1
KpEHBI CTEHKHU pe3epByapa 1o HanpasieHuio T-O:

K,=D.-D, K=D, -D, (1)
MIpUYEeM 3HaK IUTIOC 03HAYACT KPEH 110 HampasieHHio «raxeoMeTp-PBCy», a 3HaK MuHYC —
o HanpasieHuto «PBC-raxeometp». Ilpu n3mepenun D co cpenHell KBaapaTHUeCKOH
ommbkoi (CKO) m, = 2; 3; 5 MM, ommnbKa onpeieIeHns KpEHa COCTaBUT COOTBETCTBEH-
HO 2.8; 4,2; 7,1 mMm. [l HamIIAHOCTH 1O 3HAYCHUSIM D U /i MOTYT OBITh ITOCTPOCHEI
Mpo( N CTEHOK pe3epByapa.

Paznoctn MarHuTHBIX asuMyToB A Harpasnenuil T-O (puc. 4a) Ha TPOMEKYTOU-
HBIE M A, Ha BEPXHEE CEYEHHE C HANPABJICHHEM A, Ha HIDKHEE CEIEHNE XapaKTEPHU3YIOT
qacTHble A, 1 o6mmii A xpern PBC B yrioso# Mepe B niepriennkynspaom T—O Harpasiie-
HUH. 371€Ch 3HAK IIJIIOC 3THX Pa3HOCTEH O3HAYaeT KPEH BIIPABO, a 3HAK MUHYC — BIICBO:

A=A—-A, A=A, A,. 2)

Ilepexon ot yrioBoii Mepsl kpeHa A k uHeriHoi K ocyiiecTBisieTcst o U3BECTHOU

(hopmyme, B kotopoit D u R OepyT B MeTpax, a A— B CEKyH/Iax, ITOTy4ast BEIMIAHY KPECHA B MM:
K,=0,49 xAx 0,01 x (D + R), MM. 3)

Taxum 00pazoM, TMHEHHO-YTIIOBOH CIIOCOO ITO3BOJISIET ONPEALIISATh KPEH COOpYIKe-
HUS Cpasy B JIBYX B3aWMHO INEPIEHANKYISPHBIX HarpasieHUsX. [1o momydeHHbIM 3Ha-
YEHUAM YaCTHBIX KpeHoB K, 1 K, BEIMMCIIAIOT TI0IHOE 3HaueHue Kpena pesepsyapa K. :

K, =VK?+K}?, @)

IpUYeM, HE3aBHCHMO OT MECTOPACIIOJIOKECHMsI CTaHIUM T, Mbl OyneMm Ioirydarb
NPaKTUYECKH OJHO M TO K€ 3HaueHue K, 1 ero HalpaBJeHHE.

JpyruM TOCTOMHCTBOM CIIOCO0a SIBJISICTCS TO, YTO OJHOBPEMEHHO C KPEHOM MOX-
HO BBIUUCIINTH pajinyc R cedeHus 1o U3BeCTHOH (opmyure:

sin
R=D__2 _ . 5)
1—sing

B nameii padote [4] mpemnokeHa GpopMyIia Al OLCHKH TOYHOCTH OTIPEICIICHUS PaLIH-
yca ABIMOBBIX TPYO JIMHEIHO-YIJIOBBIM CIIOCOOOM, KOTOPYIO MOKHO PUMEHUTH 1 11t PBC:

2 2
me=Eom 4+ (14 2) 2 my, ©)
D p
rae m, — CKO onpenenenus paguyca; m, — CKO n3mepenus ropusoHTanbHOro yria B
p=206265".

ITo popmyite (6) noacUMTaHbI 3HAYEHHS M, TIPU me = 5", m, =5 MM mpu paznny-
HbIX pacctosiHuax D =30;40; 50 mu R =10; 20; 30; 40; 50 m. [Tonny4yeHHBIE pe3yabTaTHI
WILTIOCTPHUpYIOTCs TpadukaMu Ha puc. 5.
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Paanyc mumnaapa R, M

Puc. 5. I'papuku 3aBUCMOCTH OIIMOKH pajidyca /11, OT €ro BEJUYUHBI U pacCTosHus D
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Amnaims rpadukoB Ha puC. 5 TTO3BOJISICT KOHCTATUPOBATH, UTO CPE/IHSS KBaIpaTHUe-
CKast ommoOKa /11, PacTET C yBEIMYEHNEM PINyCca IIMIHHIPA K YMEHBIIAETCS C yBEINYe-
HHUEM PAaCCTOSHUS OT TaXeoMeTpa /10 0OBEKTa.

JU1sl MIUTIOCTpAIiK CBOMCTB JIMHEHHO-YIIIOBOTO CII0C00a BBIIIOIHEHO 3HAKOBOE MO-
nemdpoanue. [l oToro Ha cxeme ¢ Tpems toukamu chemkn T, T, T, (puc. 6) 6puim
N3MEPEHBI B YCIIOBHBIX €IMHHUIAX PACCTOSHUS D OT KaX/10¥ TOUKH IO HUKHETO U BEpX-
Hero cedeHus (cM. Tabi. 3, ct0. 2, 3) u ropu3oHTanbHBIC YIIIBI B U1 A (cT0. 4, 5, 6). Ilo
dopmyre (5) BEIYHCICHBI pannychl R oboux cedenwmii (cto. 7, 8). 1o 3nauenusm D, R u
A (c yueToM 3HaKa A) HaXOIWJIH 3HAYCHHUS YaCTHBIX KpeHOB (c10. 9, 10):

K, =D, +R)cosA— (D, +R,), K,=(D,+R)sinA, )

a 1o opmyne (4) BeramcIsIM nonHbIH Kpen K, (cT6. 11), KOTOpBIH, KaKk ¥ Cea0Baio
OXHJIaTh, OKA3aJICSl OIMHAKOBBIM JUUISl BCEX TPEX CTAHIIMH.

Hanpasiienre moMHOTo KpeHa MpoIe BCEro ONpeeNuTh IMyTeM IpaguiecKux mo-
CTPOEHHMH OTHOCHTENBHO Jito6oro Hanpasyienus O, ~T. [l 9T0ro cieayer oTIokKUTh OT
touku O, no Hanpasienuto O, T sennunny — K| unu no nanpasnennto T-O, Bennuuny
+K,. OT nony4eHHO#| TOYKU OTKIAJBIBAIOT 10 NeprieHukynspuomy k O, ~T namnpasie-
nuto Brpaso +K, wim Bieso —K, . Orpesok O,~O, Gyner monmuelid kpen K, ¢ coorser-
CTBYIOIIMM MAarHUTHBIM a3UMYTOM A.

BepxHee ceueHIe
pe3epByapa

Puc. 6. Cxema MoIeTUpOBaHUS THHEHHO-YIIIOBOTO CIIOc0o0a CheMKHU pe3epByapa

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 103



v Cmpoume,vbuble KOHCmMpyKyuu, 30aHUs U coopyodiceHus

Tab6muna 3
Pe3yabTaThl BHIYHCIEHUS PAJAHYCOB, 3HAYEHUIT YACTHBIX U MOJHOT0 KpeHa
JINHEHHO-YIVIOBBIM CIIOCOO0M

Paccrosinue VYron, rpagyc Panunyc Kpen
Touka
Dn DB Bu BB A Ru RB I<l KZ I<l[
1 2 3 4 5 6 7 8 9 10 11
1 60 40,1 54,7 68,1 -12,8 | 51,0 51,0 | -22,1 | -20,2 | 29,96
2 60 56,2 54,7 56,8 15,7 51,0 51,0 -7,8 | 29,00 | 30,04
3 60 88,4 54,7 43,0 -4,1 51,0 51,1 28,2 | -10,0 | 29,91

[TockonbKy Ha IPaKTHKE 3HAYECHUS YIIIOB A Jaske NPy HAOJIIOJCHUN BBHICOKUX JIbI-
MOBBIX TPYO MMEIOT HE3HAYNUTENIbHBIC Pa3Mephl, TO UX CHHYChl U KOCHHYCHI IPHHAMA-
IOTCSI paBHBIMHM COOTBETCTBEHHO HYIIIO M €UHHIE, U BMecTO GopMyi (9) UCTIONIB3YIOT
¢dopmyast (1) u (3).

B 3akiroueHne 0TMETHM, 4TO MpejyiaraeMasi MeTOIMKa MCIIOJIb30BaHUs AIEKTPOH-
HOTO TaxeoMeTpa JJIsl OnpeaeieHus nedopMaii NIMINHAPUIECKUX PE3epByapoB I0-
3BOJISIET ONEPATHBHO BBHIIIOJIHATH IOJIEBbIe U3MepeHHs. [Ipu 3TOM 3HAYMTENBHO yHpo-
LIAIOTCSl 110 CPABHEHUIO C M3BECTHBIMH BBIYHMCIHMTENBHBIE ONEPAIlH, M MOBBIIIACTCS
Ha/IeKHOCThH IT0JTy4aeMbIX Pe3yJIbTaToB.
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The article considers technique of using an electronic total station to control the spatial
position and shape of vertical cylindrical tanks (RVS) by coordinate and linear-angular methods.
Methods for calculating the coordinates of the cross-section center, its radius and the roll of the
object are shown. The findings are based on the results of sign modeling and accuracy assessment.
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OINPEJAEJEHUE KPEHA OITYCKHbBIX IUWJINHAPUYECKHUX OBOJIOYEK
BOJIBIIOIO TMAMETPA

OI'BOY BO «Huxeroponckuii rocyjapCcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTETY
Poccus, 603950, r. H. Hosropon, yn. Uneunckast, a. 65. Tein.: (831) 434-05-26;

a1 moura: kaf ig@nngasu.ru

Kurouesvie cnosa: nuametp, kKoopauHaThl, kinapuin SDH nu OHP, xpeH, 000104Ka, omrnoKa.

IIpuseden 0630p MemoOUK UCNONL306ANUS INEKMPOHHO20 MAxeoMempa O KOHMPOIs NPo-
CMPAHCMBEHHO20 NONOACEHUS ONYCKHBIX YUTUHOPUHECKUX 000104eK 60nbuio2o ouamempa 8 npo-
yecce ux eubponozpyscenus. Ioxasanvl npuemvl onpedeienus Kpena 000n0YKU TUHEUHO-Y210-
8bIM U KOOpOUHaAmuuim cnocobamu. Onucanst ocobennocmu ucnonvzosanus kiasuw SDH u OHP
maxeomempa 05l onpeodeneHuss YaCmHbIX U NOIHO20 Kpena coopycenus. I[lokazanel npumepul
BbIUUCTEHUS KPEHA 8 TUHETHOM U BbICOMHOM BbIPAIICEHUU C OYEHKOU MOYHOCMU NOTYUAEMbIX pe-
3Y16Mamoa.
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[Ipu TpaHCHOPTHOM CTPOUTEIHCTBE, B TOM YHCIIE OONBIIMX M BHEKJIACCHBIX MO-
CTOB, HIMPOKO NTPUMEHSIOTCS JKEJIE300€TOHHBIC OITyCKHbIE IIMINHIPUICCKIE 000I0UKN
nuamerpoM 1o 10 m. Ilepen Havyamom morpykeHust 000JI0UKa JOJDKHA 3aHHUMATh IIpa-
BUJIBHOE TIOJIOXKEHHUE B IIJIAHE M €€ OCh JOJDKHA OBITh BepTHUKaNbHA. B nponecce BuOpo-
MOTPY’KEeHHUS HEOOX0IMMO POU3BOANTH T€OAE3MUECKNUI KOHTPOIb IPOCTPAHCTBEHHOTO
MOJIOKEHUS 0007109KH. Takoi KOHTPOJIb JTOJDKEH ITPOU3BOJUTHCS MOCIIE KaX/I0H Toca-
KM COOPY>KEHHSI, U OH IPEIyCMaTpPUBAET ONpeesIeHIe KpeHa U CMEIIeHUsI 000I0UKHU B
rurane. Jlist aroro B padote [1] mpeuiaraercst HCIIONIB30BaTh OTBEC, TOKA3aHUS YPOBHS
WM ONITUYECKOTO KBAIPaHTa.

B nacrosimiee Bpemst sl peLICHUs ITOCTABICHHOW 3a/1a4l MOXKHO HCIIOJIB30BaTh
OJTHOCTOPOHHHE CITOCOOBI OTIPE/IEICHNUS KpEeHa BBICOKMX COOPY)KEHHH OalIeHHOTo TUIIa,
TIOJTHBINA TepeUeHb U OIICHKA TOYHOCTH KOTOPBIX MPEJCTABICHHI B Hameld padote [2].
OTH crocoOBl MPeAyCMaTPUBAIOT NPOU3BOJICTBO MOJIEBBIX M3MEPEHHH C OJHON TOUKH
CTOSIHHS SJICKTPOHHOTO TaXEeOMETpa,

[Tpu cTponTeNbCTBE MOCTOB ITPUOOP YCTAHABINBAIOT, KAK IIPABUIIO, HA OCH MOCTO-
BOTO Iepexojia Ha Oepery MM Ha yXe BO3BeIeHHOH orope mocta. [Ipu 3ToM B 3aBUCH-
MOCTH OT MECTOPACHOJIOKEHH TaxeoMeTpa T MOXKHO B mpolecce BUOPOIIOTpyKeHHS
0005109KH HAOIIOATh e OOKOBYIO MIOBEPXHOCTH (PUC. 1@) WK emie u BepXHEe CCUCHHE
(puc. 16).

B nepBom ciryuae (puc. la) uia onpeneneHust KpeHa yJoOHO MCIOJIB30BaTh JIH-
HeHO-yIoBoH crtoco6. [l 3Toro nepex HavaaoM MOTPYKEHHsT 000JIOYKH JOCTATOU-
HO M3MEPHTh JXUPEKIMOHHBIC YIIbI Oy OMCCEKTPHC YINIOB MEXKJy HAIPAaBICHUIMH Ha
JIeBbIM U mpaBblil rpaHu HkHero H u BepxHero B ceueHuid uuaumHApa U ONpeneanuThb
HX ropusoHTanbHble nponoxenus Dy . Ecimu ock O 0, BeprukanbHa, TO 0 = 0 H
(D, + R)= (D, + R). B IpoTHBHOM cITy4ae MOYKHO ONPEJIETUTD O H3BECTHON METOHKE [2]
OTKJIOHEHHS LEHTpa BepxHero cevenus O, oTHocuTenbHO HIkHETO O, (YacTHBIE Kpe-
HBI) Cpa3y B IBYX B3aUMHO NEPHEHIUKYISIPHBIX HANPABICHUSIX X U J, U HAUTH ITOJIHOE
3Ha4YeHHE KPeHa U eTo HalpaBlICHHE.

)
>

o =

Puc. 1. CxeMBI CheMKH MOTPYKaeMON 000T0UKH
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OnHako 3/1eCh HEOOXOIMMO UMEThH B BUY, YTO HaOJIIOIEHIE HIYKHETO CeYeHUs 000-
JIOYKM BO3MOXKHO JIMIIb OAMH pa3 Iepea HadajaoMm ee BHOpomnorpyxenus. Ilostomy B
MOCIIeTYFONINX IUKIIaX HAOIIOICHUH MOJKHO OIIPEIEIISITh OTKIOHEHHSI [IEHTPa BEPXHETO
ceuenus O, 060109KH, CPaBHUBAA MEXTY CO00# 0, | o, (D, + R) u (D, + R).

Crnenyer cka3arb, 4TO ITOJHOE 3HAUEHHE KPEHa M €ro HalpaBlICHHE MOXXHO Haii-
TH KOOPJIMHATHBIM CIIOCOOOM. J[JIst 3TOTO C TOUKH CTOSHHS AIEKTPOHHOTO TaxeoMeTpa
6e30TpaxaTeJIbHOTO THIIA CIIEAYET IIepe]] HaualoM BUOPOIOTPYKEHHUS ONPEACTUTD Mpsi-
MOYTOJIbHBIE KOOPIMHATHI JIIOOBIX Tpex Touek 1, 2, 3 BEepXHEro W HW)KHErO0 CEYCHHH
obomnouku (puc. la). ITo KoopauHATAM THX TOYEK MOXKHO BBIYHCIUTH 110 M3BECTHBIM
opMyIraM KOOpIHMHATEI LICHTPOB HAOMIONACMBIX CCYCHHIT Xy, U Yy |\ M JUISL KOHTPOJIS —
pamuyc Ry . Ecimix; =x,, v, =y, T0 ocb OO, BepTHKanbHa. B nocieayiomux nukiax
HaOIIOCHNH MTOTYYEeHHBIE KOOPIMHATHI IEHTPA BEPXHET0 CEUYCHHS CPAaBHUBAIOT C TIOJTY-
YEHHBIMHU PaHee KOOpJMHATAMH IIEHTPa HIDKHETo cedeHus. PasHocTs KoopanHar Oyner
COOTBETCTBOBATh 3HAYEHUSIM KpEHa I10 OCSIM X U ), IO KOTOPBIM BBIYMCIISIOT IOJHBINA
KPEH U ero HarpasJICHHE.

[ToguepkHEM, YTO PAacCMOTPEHHBIE JIHHEHHO-YIJIOBOW M KOOPIMHATHBINA CIOCO-
OBl ompesesnieHUs] KpeHa B NPUHIUIIE HE TPeOyIOT MpeaBapuTeIbHON MapKUPOBKH Ha
000J104Ke KaKuX-I100 TOYEK M YCTAaHOBKM Ha HUX KaKUX-JIMOO BU3MPHBIX Ieneil. 1o
JIeJIaeT Teoe3NuecKre HAONMIONCHNSI HE3aBUCUMBIMH OT TEXHOJIOTHYECKOTO Ipolrecca
crpoutenbeTBa. OTMETHM TaKXKe, YTO BEPTHKAIBLHOCTH 00O0IOUKH MEPE MOTPYKEHHEM
MOXHO OIIEPaTHBHO MPOBEPUTH (poTorpaduueckum crnocodoM ¢ HCII0Ib30BAHUEM LIHY-
pOBOTO OTBeca WiH nporpammsl Plumb-bob [2].

B HacTostiee Bpems, B CBS3M C MIMPOKHUM BHEJIPEHUEM B NPAKTHKY MHXCHEPHO-
reo/Ie3NYEeCKNX PadOT BBICOKOTOYHBIX IEKTPOHHBIX TAXEOMETPOB, BO3POC MHTEPEC K
TPUTOHOMETpHUYECKOMY crioco0y HuBeimpoBanus [3, 4]. B kadecTBe mpumepa ero uc-
MIOJIB30BAHUS JUIS OTIPEISNICHHS KPEHA OITyCKHBIX IIMIMHIPUIECKUX 000I0UeK OO0IIBIIO0-
TO AMaMeTpa MOXKHO TIpuBecTH padoty [5].

B Heili npeuioken crocod onpeesieHust KpeHa ¢ MOMOIIBIO TEOI0IUTa MIIH Taxe-
OMETpa, C TOYKH CTOSHUSI KOTOPOTO JI0JKHA OBITH 00ecriedyeHa BUANMOCTD Ha 3aMapKH-
pOBaHHBIC Ha BEPXHEM CEUCHHUU COOpYyxeHus Touku 1, 2, 3, 4 (puc. 10). [Ipuyem >t
TOYKH JIOJDKHBI pacriojiaraTbesi B OHOHN miockoctu. CaMm crmocod 0OCHOBaH Ha M3Mepe-
HUM PA3HOCTH BEPTHKAJIBHBIX YITIOB HA 3TH TOYKHU U CPABHEHUS ITHX Pa3HOCTEH ¢ mpen-
BBIYMCIICHHBIMH 3apaHee MX 3HAYCHUSIMH C LEJIbI0 ONPEJEJICHUS MPEBBILICHUS MEXIY
JIMaMeTPaJIbHO PACIIOJIOKEHHBIMU TOoYKaMH. OHAKO ATOT CIOCO0, MPEACTaBISIFONINH
co00¥ BHIOM3MEHEHHBIH CIOCO0 TPUTOHOMETPHUYECKOTO HUBEIHPOBAHUS, MOXKET pe-
IIaTHCSI TOPA3Z0 MPOLIIE, €CIU UCIOIb30BaTh TEXHUYECKHE BO3MOKHOCTH COBPEMEHHBIX
NIEKTPOHHBIX TAXEOMETPOB.

Hanpumep, ncnonp3oBaHue y TaxeoMeTpa KiaBuiu SD/ 1o3BOJISET cpasy oIpe-
JICJIATh TIPEBBIIICHUS HAOII0IaeMbIX TOUYEK HaJl TOUKOW CTOSTHUS Mprdopa. B cBoro oue-
pens, ncrnionb3oBanue kiapu OHP naet BO3MOXXHOCTB [TOCIIEIOBATENEHO ONPEACIATH
IIPEBBIMICHNUS MEX/y OJHONH M3 HUX M BCEMM OCTAJIBHBIMH TOYKaMH JHOO MEXIy CO-
cesHUMH HaOmonaeMbIMU ToukaMu. [IpoBeieHHBIME HaMK MCCIIeIOBaHMSIMHU [6] ycTa-
HOBJICHO, YTO TAKOH CIIOCOO TPUTOHOMETPUYECKOTO HUBEIMPOBAHUS JaeT NPAKTHIECKN
OJIMHAKOBBIE PE3yJbTaThl C OOBIYHBIM reoMeTpuueckuM B npeaenax 0-3 mm. [Tokaxem
€ro NpUMEHEHHE IS ONPEACICHNs] KPEHa OITyCKHBIX 000JI0UeK.

Tak, eciy HaBeCTH MEPEKPECTUE CETKN TaXEOMETPa WIIH JIa3epPHOE IIATHO Ha TOUKY
1 (puc. 2) n uctionp30Bath KiaaBuily SD/, TO IOJydYUM HA 9KpaHe HAKJIOHHOE PacCTOs-
HHe S|, TOPH3OHTAILHOE NPOJIOKEHHE D M MPEBBINIEHNE HAJl TOUYKOH CTOSHHA Tpubopa
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h,. AHanoru4HbIM 06pPa3sOM MOKHO ONPEIEITUTH NPEBBILCHHS /1, , ,, BUSUPYS. HA APyTHE
TOYKH. BEIYHCIIAIOT NPEBBIICHHS A MKy TUaMETPAILHO TPOTHBOIIOIOKHBIMU TOYKA-
vu 1 n3,2u4d, anmenno: A =h —huA, , =h,—h, DTn pe3ynsraTsl HaOIIONEHNH,
BBINIOJIHEHHBIE TIepe]] Ha4aJoM BUOPOIIOTPY)KEHHUS, IPUHUMAKOTCS 38 UCXOIHBIC.

Puc. 2. I[aHHLIe, NoJIydaeMbI€ € UCIIOJIb30BaAHUEM KJIABUIIIN SDh TaxeoMeTpa

B nanbHefinreM, M3MepHB MOCIIE OYEPETHON MOCAIKH 000JIOUKH TIPEBLIIEHHUS /1,
BHOBb HaxoAAT A’ ; M A’, , M BBIYUCIIAIOT HX Pa3HOCTH C TIEPBOHAYAILHBIMHI 3HAYEHUAMH
A=A -A uA =N, —A . DTH PasHOCTHU ABJISIOTCS BHICOTHBIMH XapPaKTEPUCTUKA-
MM KpeHa B ABYX B3aUMHO MEPIECHAUKYISIPHbIX HanpaBiieHusx 1-3 u 2—4.

Jluneiinbie Benuunnbl yactHeix K, K, v nomHoro kpena K, a Takxe €ro BhICOTHOE
BBIDAKEHHE A, MOXKHO BBIYHCIIUTH IO (popMyIIam:

L L8
K1 = d —Alp, Kz_ d —Azp s
K= VK> +K?, A,=VA?+AZ,
rae d — nuameTp obonoukn; H — riryOnHA TOTpy>KEHUS.

Hamnpasnenue monnoro kpeHa K mpore Bcero onpenenuts rpaguueck, Kak 3To
MOKa3aHO Ha pHC. 2. 3HAHWE BEMYMHBI TTOJIHOTO KPEHA B BBICOTHOM BBIPAKEHHH A, 1
€ro HarpasJICHHs HEOOXOIMMO ISl ONPEAEIICHUS MecTa NPHIIOKEHUs A uiau B cooTseT-
CTBYIOIINX YCHJIMH BUOPOIIOTpYy’KaTeIel ¢ IeIbl0 yCTPAaHeHUS KpeHa.

JUist OLIEHKH TOYHOCTH TIpeIaraeMoil METOANKH MTPUMEM, YTO CPEIHUE KBaIpaTH-
yeckue omndku (CKO) onpeneneHus 4acTHBIX KPEHOB PaBHBI MEXKAY co00if, TO ecTh
mx = mx, = Mk, ma, = ma, = ma. Torna CKO omnpejesnenust moIHOTO KpeHa mx U €ro

1 2
BBICOTHOT'O BbIPpAKCHUA I’)’lAK MOXXHO BBIYHUCIIUTH I10 (1)0pMyJ'IaMZ

&)

2 2
ma, = |4(sinim? +“$m§) , MK, = mAPD, (2)
p

e mgu m — coorBeTcTBeHHO CKO u3Mepenus pacCTosiHus S U yIjia €ro HaKkIoHa V.

ITo popmyne (2) noncunuranst 3nadenns CKO ma, miis yrios Haktona v = 0, 10, 20,
30, 40° u paccrosuuii § = 100, 150, 200 m pu CKO m =3 mm u m = 2". Pesynbrars
pacyeToB WILTIOCTPUPYIOTCS rpaduKaMu Ha puc. 3.
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Puc. 3. I'paduxn 3asucumoctu CKO ma, 0T paccTosHUs S U yIiia HAKJIOHA V

Ha ocHoBaHnm 3THX rpa)ukoB MOXKHO KOHCTaTHPOBATh, YTO IPU MPUHSTHIX BBILIC
m=3 MM um = 2" Bnusaue yra Hakiona ot 0 1o 40° u paccrosuus ot 100 go 200 m
Ha BEJIMYHMHY 7A, HAXOAUTCA B Ipeenax 1-2 M.

HWcnonp3oBanue knasumm OHP Taxeomerpa naet BO3MOXHOCTb, HOMUMO ITPOYETO,
MIOCJIE/IOBATENILHO ONPENENATh NPEBIICHHUS /1, HaKJIOHHBIE PACCTOSIHUS S U TO-

i-(i+1)? i-(i+1)
PU3OHTAJILHBIC TPOJIOKCHUA D[. MEXKIY COCCIHUMU Ha6J’IIOI[aeMI)IMI/I TOYKaMu (pHC. 4)

~(it+1)

Dir—— 4 Dss

Puc. 4. Omnpenenenue NpeBbILICHUS MEKAY COCEIHUMH TOYKAMU C HUCIOIb30BAHUEM KJIABHIIU
OHP Taxeomerpa

B sTOM cityyae MOKET OCYLIECTBIISITHCS KOHTPOJIb TAKOTO TPUTOHOMETPUUECKOTO
HUBEJMPOBAHMsS, B KOTOPOM alireOpandyeckas CyMMa IPEBBIINICHUN JOJDKHA PaBHSITHCS
HyJI10. JIpyruM JOCTOMHCTBOM CIIOCO0a SIBISICTCS BO3MOXKHOCTH HETIOCPEICTBEHHOTO
OnpeJiesIeH s TIPEBBILEHUH /i , ¥ h, , MENKIY THAMETPAJILHO PACTIONOKEHHBIMH TOYKA-
mu 1-3 u 2-4. CpaBHUBASI HTU NPEBBILIECHUS C UX I€PBOHAYATLHBIMU 3HAUEHUSIMU, MOy -
YaIOT 3HAYEHUsI KPEHA B IBYX B3aHMMHO MEPIEHIUKYJISPHBIX HAPABICHUSX.

Jpyroit ocobeHHOCThIO UcHOIb30BaHus Kiapuimu OHP sBiseTcss BO3MOXHOCTH
ONpeJIesIEHNs TIPEBBILEHHUS /1, , HAKIOHHBIE PACCTOAHMA S| M FOPU30HTalIbHbIE TIPO-
JoxeHuss D, Mexy HauanbHOH 1 u apyrumu Toukamu 2, 3 u 4 (puc. 5). B kaxaom
LUKJIC HAOIIOICHUI TPHU OMPE/ICIICHUH MPEBBINICHUH ¢ HCIoIb30BaHueM Kinapumu OHP
(puc. 4, 5) MOJXKHBI MMOJTYYATHCS OJTHU U TE€ K€ PACCTOSIHUS D MKy HUBCIHPYEMbIMH
TOYKaAMH.

CrnenyeT 0c000 OTMETUTH, YTO CIIOCOO TPUTOHOMETPHYECKOTO HUBEIUPOBAHUS C
ucnonb3oBanueM knasuir SDA u OHP (puc. 2, 4, 5) B Kax/10M NOCIEIYIONIEM [IUKIIE
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MOJKET BBIITOJIHATHCS € 10001 Touku T, ¢ KOTOpoil BUAHEI ToukH 1, 2, 3 u 4.

Paccmotpum Ha mpumepe (puc. 5) rpadoaHAIUTHISCKOS PEUICHHUE 3a1a4H, KOTrIa
KOIIMYECTBO TOYCK MOXKET OBITH PAaBHO TPEeM U 0oJiee MPH UX IPOU3BOIBHOM PaCIIONO-
keHuH (B padote [5] 8 Touek, XOTS NCIOIB30BaHBI TOIBKO 4).

Puc. 5. Onpenenenue MpeBHIMICHNS MEXIy HAYaIbHON M JPYTHMHU TOUYKAMH C UCIIOIB30BaHHEM
knasumm OHP taxeomerpa

JlomycTum, 9T B O4€PETHOM IIMKJIE HAONIOEHHH ObLIN ONpeNenensl h ,, i, uh, ,
00omoukn tuaMeTpoM d = 5 M u TiryonHO# norpyxenus H = 10 m. I3MeHeHHS 3THX TIpe-
BBIIICHUH A/ 110 CPAaBHEHMIO C MX MCXOAHBIMU 3HAYCHUSMH OKA3aJIMCh CIICTYIOIINMHU:
Ah,=1,3 cm, Ah, = 4,6 cm, Ah, = 3,3 cm. [lockonbKy Touka 1 B KaXk10M HHKIIE HAOITIO-
TEeHUH TPMHAMAETCS 3a Ha9abHy10, To Al = 0.

Ha cxeme pacnonoxenust touek 1, 2, 3, 4 npoBOAAT IyT€M HUHTEPIOISLUUN JUHUN
paBHBIX u3MeHeHHH Al =0, 1, 2, 3, 4 cM (puc. 6), KOTOpBIE ODKHBI OBITH TapalICIbHBI
MeXJy coOOl M XapaKTepH30BaTh HAKIOHHYIO INIOCKOCTb. [lo muuun AB, nepnenau-
KYJSIPHOW IPOBEICHHBIM JIMHUSAM M TPOXOJsieil yepes3 nentp odonoukn O, ompene-
waror A, = — 0,2 oM, Ahy, = 4,8 cm. HaxomaT MoNMHBIA KPEH B BBICOTHOM BBIPQKEHHH
A =48—-(-0,2)=5,0cm.

[TonHbI KpeH B TMHEHHOM BBIPAXECHUU ONPEAEIISIOT 10 (hopMyIe:

_ AgH _ 5,010

Ki=—d 5

=10,0 cm.

JLtst KOHTPOJISL MOYXKHO OTIPEACIUTh

A =4,6-0,0=4,6cm A =33-1,3=2,0cm, uno teopeme [ndaropa nakitu
A= 5,0 cM. AHaTOrHYHBIM 00pPa30M MOYKHO BEIYMCIIHTE B JIMHEHHOM BBIPA)KEHHH YaCT-
npie kpenbl K, = 4,6x10/5=9,2 cm, K, = 2,0x10/5 = 4,0 cm n natitu K, = 10,0 cm.

Hakoner, MO’KHO TIEPHOIUYECKU OMPEHCIATh C OMHOM M TOW K€ TOYKH CTOSHUS
TaxeomeTpa T B OHOW M TO¥ e CHCTEME MPOCTPAHCTBEHHBIC KOOPAMHATEI X, ), Z TOYCK
1, 2, 3, 4. [To xoopauHATaM X ¥ ¥ 3TUX TOYEK MOXKHO BBIUUCIIATH CpeqHee apudme-
THYECKOE MX 3HAYEHHE, KOOPIMHATHI IIEHTPA BEPXHETO HAONIONAEMOTO CEYECHHS X,
Vg B U KOHTPOJIA — paauyc R,. [lomydeHnble KOOpIMHATHI IIEHTPA CPABHUBAIOT C MX
HUCXOIHBIMH 3HAYCHHUSMH, MTOTyYSHHBIMH IEpe]] HadyaIoM BUOPOIIOTpYyKeHUs. Pa3HOCTH
KOOpJIMHAT Oy/IeT COOTBETCTBOBATh JTUHEHHBIM 3HaueHuAM Kpena K, u K mo ocam x u
¥, TIO KOTOPBIM BBIYMCIIAIOT HOJHBIA KpeH K, 1 ero Hanpasienue. Ilepexon K MX BBICOT-
HBIM BBIDOKEHUAM A |, A 1 A MOXKET OCYHMIECTBIATLCSA C UCTIONb30BaHMeEM (opmy (1).
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Puc. 6. Cxema Kk OnpesieeHHIo BeINYNHBI U HampaBieHus nonHoro kpera KII oGomouxu

KoopnuHats! z Touek 1, 2, 3, 4 MOTYT OBITH HCITOJIF30BAHBI 110 U3JIOKCHHOH BEIIIIE
Meronuke npuMenenus knasuw SDH u OHP ns onpenenenust BBICOTHBIX U JTMHEHHBIX
XapaKTepUCTUK KPeHa 00O0I0UKH.

B Hameii pabore [2] mpuBeneHa ¢gopmyina, Mo KOTOPOH MOXKHO ONPEAEISATh He-
00X0IMMYIO TOYHOCTh T€OMETPUYECKOTO HUBEIMPOBAHMS, KOTOPAs MPUMEHHUTEIBHO K
TPUTOHOMETPUYECKOMY HHUBEJIINPOBAHMIO OITyCKHBIX 000JI04EK ITPUMET BH/I:

m <di2tK ., 3)
rie m_ — CKO usMepeHust KOOPJMHATBI Z; f — HOPMUPOBAHHbIN MHOXUTEIb, 3aBUCAIIHH
OT 33JJaHHOW BEPOSITHOCTH IOJYUYCHHUSI JAHHBIX O KPEHE COOpYXKEHHs (M3MEHseTcs OT
1,65 mo 3,0); K . — MHHMManbHas BENTMYMHA KPEHA, KOTOPYIO HEOOXOMMMO (UKCHPO-
BaTh B pe3yJbTaTe HAOIIOICHNH.

W3BecTHO, YTO eciaM OTHOCHTEIbHAs BEJIWYMHA KPEHAa HWH)XEHEPHOTO COOpYKe-
Husg He npesblmaer 0,001, TO NPOYHOCTHP M YCTOMYMBOCTH HECYLIUMX KOHCTPYKUMH
a0COJIIOTHO KECTKUX M OTHOCHUTENIBHO JKECTKUX THIIOB COOPY)KEHHH HE HapyIIaeTCs.
PacripocTpanss 9T0 ycIoBHeE Ha omycKHbIe 00010uKkH, npumeM K . = 0,001.

ITo dopmyne (3) mst 3HaueHuit d =3, 4,...., 10 Mu t =2 (4eMy COOTBETCTBYET BEPO-
ATHOCTH 0,95) MosCcYnTanHbl 3HAYEHUS /m_. Pe3yabTaThl BEIMUCIEHHH HILTIOCTPUPYIOTCS
rpadukoM Ha puc. 7.

TH=. MM

[T PR

-

(=T

3 4 5 6 7 8 0 10 4

Puc. 7. I'papux 3aBucumoctu CKO m_ot nuamerpa 060n0uKku d
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W3 rpacduka BuaHO, yTO TpeOyemasi TOYHOCTh ONPEAEICHNs KOOPAMHATHI z CyIIe-
CTBEHHO 3aBHCHUT OT IMaMeTpa 000JIOYKH U MOXKET MEeHAThCsS OT 1,5 MM (d =3 M) 10 5 MM
(d=10m).

B 3axitoueHne 0TMETHM, YTO B 3aBUCUMOCTH OT YCJIOBUI ChEMKHU OITyCKHBIX 000-
JIOYEK MOTYT TPHUMEHSTHCS Pas3iIMYHBbIC MpEAsiaraeMble CIOcOoObl KOHTPOJIS MX MHpO-
CTPAHCTBEHHOTO TIOJIOKEHHUSI, KOTOPBIE MPOCTHI B UCITOTHEHNH. OHU MO3BOJISIOT OIepa-
THUBHO KOHTPOJIMPOBAThH IPABMILHOCTH BUOPOIIOTPY)KEHHSI LMIIMHAPUIECKONH 000I0UKH
C IIEJIbIO BBISBICHUS M MOCIIEIYIONIETO YCTPAHEHHS €e KpeHa.
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The article presents an overview of the methods of using an electronic total station to
control the spatial position of lowering cylindrical shells of large diameter during their vibration
immersion. Technique for determining the roll of a shell by linear-angular and coordinate methods
are shown. Specifics of using the tacheometerSDH and OHP keys for determining the partial and
total roll of the structure are described. Examples of calculating the roll in linear and vertical
terms with an estimate of the accuracy of the results are shown.
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Kniouegvie cnosa: sneprosdpGpekTHBHOCTD, YIHEProcOepekeHHe, )KNBOTHOBOAYECKHE TIOMEIIECHS,
JY4HCTOE OTOIICHHE, HH(PAKPACHBIC H3ITydaTelH.

Paccmompena 6o3mosicnocms npumenenus 8 ROMeweHUsX COOePIUCAHUs KPYNHO20 PO2Am 020
cKoma cucmem HU3KOMeMnepamypHoz2o iy4ucmoeo omonienus. [lpedcmaegnenst pe3ynomamaol uc-
Ccne0osanull cucmem Iy4ucno2o omonienus 6 nabopamopuvix ycnosusx HHIACY u paccmompe-
Hbl NEPCREeKMUBLL UX OANbHENUUe20 UCNONb308AHUSL 6 CEbCKOM X035Ucmae.

B HacTosmee BpeMst orpoMHOE BHUMaHKE B HAILICH CTpaHe yAEsSeTCs MOBBIIICHUIO
9Heprod(GpPeKTUBHOCTH B Pa3IMUHBIX OTPACISIX MPOMBIIIIICHHOCTH. OJJHAKO B CEITHCKOM
XO035IUCTBE, 0COOCHHO B IIOMELICHUSX KOMIIIEKCOB 10 BBIPAIIUBAHUIO KPYITHOTO POTaTo-
TO CKOTa, HAaOII0IaeTCsl MOBBIIIEHHOE MOTPEeOJIEHNE SHEPIrOpeCcypCoB, BCICICTBHE YETO
CYIIECTBEHHO MOHMKAETCS peHTa0eIbHOCTh MSICHOTO M MOJIOYHOTO JKUBOTHOBO/ICTBA B
L[EJIOM.

B nocnennue 40 netr 8 HHI'ACY mojn pykoBoacTBoM mpodeccopa, A-pa TEXH.
Hayk B. WM. bonpoBa co3nana u ycnenrHo (yHKIMOHUPYET HAay4YHas IIKOJA 110 CO3/a-
HUIO DHEProd((EeKTHUBHBIX cHCTeM obecredeHus! napameTpoB Mukpokinmara (COM)
MIPOM3BOACTBEHHBIX CEJIbCKOXO3SIMCTBEHHBIX 31aHuil. PazpaboTraHHass METOOIOTHS 1O
co3nanuio naccuBHbIX COM no3BosIsIeT KPYIIOrOIUYHO TOAIEPKUBATH B OOJIBIINHCTBE
JKUBOTHOBOAUECKUX 3/[aHUH, XapaKTePU3YIOLIMXCsl OOJIBIINM KOJMYECTBOM OHOJIOrHYe-
CKHX TETJIOBBIJICTIEHUH, PACUETHYIO TEMIIEPaTypy BHYTPEHHETO BO3/lyXa ¢, 0€3 HCIOIb-
30BaHUs UCKYCCTBEHHO CT€HEPUPOBAHHOM sHeprun [1-3].

OcCHOBHOE NOJIOXKEHHE TCOPUH YKa3bIBAET, UTO MPHU HATUYUM B HEOTAMJIUBACMBIX
JKUBOTHOBOJUECKUX 37aHUSIX (KOPOBHUKAX) B XOJOJHBIM MEpUOJ Troja IMOCTOSHHO
JEHCTBYIOMMX OHONOTMYECKUX TEIUIOBBIAEIEHHH OT KMBOTHBIX (Q,), Temnodusnye-
CKHE XapaKTePHCTUKU HAPYKHBIX OTPa)<IICHUH JOJKHBI 00ECIeYMBaTh TaKOH yaeib-
HBIH TEIUIOBOW TIOTOK 4epe3 HUX, YTOOBI MPEAOTBPATUTH MEPEOXITAKIACHUE KHUBOTHBIX
(2Q = 0) npu pacueTHOM TemnepaType HapyKHOTo Bo3yxa ¢ . [[puBeienHas TpakToBKa
9HEPreTHYECcKoro Oajganca 31aHus, MMEIOIIEro KOHKPETHOE (DYyHKIIMOHAIBHOE Ha3Have-
HUE, METOJIOJIOTMYECKN 000CHOBBIBACT MPUHATHE 32 OCHOBY HOPMUPOBAHHS COTTPOTHB-
JIeHUsl Teryionepeiaue HapyKHbIX orpakaenuit R™ , m*-°C/BT, yaensHoro HopmMupye-
MOTO TEMJI0BOro MoToka g.* , Br/m?:
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Tennocnabocenue, 6eHmMunAYUs, KOHOUYUOHUPOBAHUE B030YXA, 2A30CHADI CEHUE U OCBeljeHUe ~
Ry?=n (6~ 1)lg." )
qs" =1 —m) - O/F ()

e F=F_+F o~ IVTOIIAJTb HAPY)KHBIX CTCH H TIOKPBITH, M?%; m — KO3 PUIUEHT, yIu-
TBHIBAIOIINH IOJTFO TEIUIOMIOTEPH Yepe3 IOJIbI, IIOJ3¢MHBIC WITH 00BAJIOBAHHBIC YaCTH 3aHUI:
m = 0,03-0,05 — g Hagzemubix; m = 0,08-0,10 — ¢ oOBamoBkoii ~ 0,5 BEICOTHI HAPYKHBIX
crer; m = 0,25-0,30 — I TOTHOCTHIO 3anTyONICHHBIX WIIM 00BAIIOBAHHBIX 3IaHH.

SIBHBIE TETIOBBIAENEHHS KUBOTHBIX (. MIPH MX PACYETHOM KOJHYECTBE /1 B TIO-
MEIICHUU PaBHBI

Or=q, n-k k- k, 3)

rjie g, — sIBHAS y/ENbHAs TEIIIOTA, BIIEISEMAs JKUBOTHBIM, Bt [2, 3]; k1 — KO3 pUITH-
€HT Ha TEMIEpaTypy BO3/yXa B IOMeWEHUH [2]; k, — KOO)PUIHMEHT, yINTHIBAFOIIHMI
(aKTHYECKOE YHCIIO KUBOTHBIX B MOMEMEHNH [2]; k, — KO3 (PHUIMENT, yUHTHIBAIOIIHH
TEIUIOBbICNIEHUS] )KUBOTHBIX B HOUHOE Bpemsi: st KPC u cBuneit k3 =0,8 [1-3].

JKuBOTHOBOMUECKUE 3MaHUS HE SBISIOTCS MOTHOCTHIO HEOTAIUTHBACMBIMHU COOPY-
JKCHUSMH BBUIY HEOOXOMUMOCTH YIAJSTh BIATY, BRIICISCMYIO B IIPOIECCE JKHU3HEC-
ATENBHOCTH. KonmmuecTBO BBIAENAEMON JKMBOTHBIM j , I/4, TIPUBEIEHO B CIIPaBOYHOM
[1-3] u BeTepunapHoil uTeparype.

MuHuManbHOE KOIMYECTBO HAPYXKHOTO BO3ayxa G =L . - p JUIsl aCCUMUIISI-
MU U30BITKOB BIIATH PaBHO: G

LH min = = ’ (4)
’ Ps [dy;[ - dnp j

rae G, .=j n,T/4; p — MIIOTHOCTb HAPYKHOTO BO3/lyXa, KI/M’; dyﬂ, dnp — BJIArocojaepxKa-
HHE yIAIEMOro ¥ MPUTOYHOTO BO3AYXa, I/KI CyX. B-Xa.
MuHUMaJBbHBIC 3aTPaThl TEIUIOTHI HA HATPEB HAPY)KHOTO BO3IyXa:
0, =€, Ly P, - (11=1). 5)
Hapy:xHas pacueTHas TeMIiepatypa ¢ " , HauuHas ¢ KOTOpol TpeOyroTCs 3aTpaThl Te-
IUTOTHI Ha HarpeB NPUTOYHOTO BO3/YXa, ONPECISIeTCs U3 TEINIOBOro OanaHca KaxIoro
KOHKPETHOT'O )KUBOTHOBOIYECKOT'O 3AaHUs 10 (hopMmyIie:

).
P S—
»® F/RP+c,-

H.min

(6)

®u3NYeCKHii CMBICT BEIMYMHBI £ CIETYIONIHHA: NPH MOHMKEHUH TEMIIEPATYPBI
Hapy’KHOTO BO3/lyXa OT fP JI0 Pacu€THON 3UMHEHW f TEII03aTpaThl Ha MOJIOTPEB MPH-
TOYHOTO BO3/yXa yBennaupaetcs ot 0 o O, . B ocranbHoe Bpems, korma £, > £ P, B 110-
MEIEHIH UMEIOTCS TeTION30BITKH.

3aBucumoctu (1), (2) u (6) cupaBemIMBHI TOJIBKO MPH PACUCTHOMN n, 3arolHse-
MOCTH TIOMEIICHUH KOPOBHUKOB. Ha mpakTuke cTeneHb 3aloJHEHUS MOMELICHUN «a»
ObIBaeT HMKe pacueTHOH. 1o 3TOH mMpUUMHE B )KMBOTHOBOTYECKHX 3MAHUSX JIOJKHBI
IIPEAyCMaTPHUBATHCS CHCTEMBI 10 BOCITOJIHEHUIO HEJJOCTATKOB OMOIOTHYECKOM TETIOTHI
TP HEPacYCTHOM 3aII0THEHHH OMCIICHNH KUBOTHBIMK ¥ niTHiamu (n,). llpna =n /n
YBEJIIMYEHUE MOITHOCTH CHCTEM TEIUIONOoAa4YH (CHCTEM JONOTHUTEIBHOTO OTOIUICHUS)
Q, “cocTaBiseT ¢ yuetom (3):

Q= (np—nu) q, ko ke k3=np~(l —a) q, k k- k, 7N

a TeMmIieparypa HapyKHOTO BO3/lyXa, HauMHas C KOTOPOH B ITOMELICHUSAX HAuMHAETCs
OTpHIATENBHBIN TEMIOBOH Oananc, ¢ * , °C, paBHa:

a-Ys
FIRP +c, -G, i

H.in

1p=t =
B B

®)

OOGmmee sHepronorpednenne () —CKIAIBIBAETCA M3 3aTPAaT Ha HarpeB MUHMMAaIlb-
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HOTO KOJIMYECTBA HAPYIKHOTO MPHTOYHOTO BO3/yXa B XOJOAHBIA neprox rona O, (5) u
MOLIHOCTH CHCTEM JOTIOJHUTENBHOTO oTomenus O ™ (7):
Qm— = Quar * OTM : (9)
i BocmoNHEHUs AeuuuTa TEMIOTH () " MOMEMEHHs COlEPKAHUs KPYITHOTO
poraroro cKoTa, a TaKKe JUIs IOMELICHHS CO CIICHUPUIHBIME TPEOOBAHUSIMH K ITapamMe-
TpaM MUKPOKJIIMMaTa (TEISATHUKH, JOWIbHBIC OT/ACICHNUS, BEeTePHHAPHbIC OJIOKH U TIp.),
npeuiaraercsi 000py/1oBaTh CHCTEMaMHM JIyYHCTOTO OTOIUICHHSI Ha 0a3e BOASHBIX WH-
¢dpaxpacupix uznydareneit (BUM). OtonurensHBIMH puOOpaMu B JTAHHBIX CHCTEMax
SIBIISTIOTCS M3JTy4YaloIine NpOQHIN, a B Ka4eCTBE TEIUIOHOCHUTENSI MCIIOIb3yeTCsl Topsi-
Yast BOJia, IPUTOTOBIIsieMasi B KOTEJIbHOW WIIM ITPH MTOMOIIM BO30OHOBIISIEMBIX HCTOUHH-
koB oHeprun (¢ = +30...+130 °C). TemoBas SHEPrus NEPENAETCSA OT TEIIOHOCHTENS
k BUU, xoTOpBIiA, B CBOIO OuYepe/b, HAYMHACT M3IydaTh AJICKTPOMArHUTHBIC BOJIHBI B
MHPPAKpaCHOM JMana3oHe, YTO 00eCIeunBacT OTOIUICHHE OOCYKMBAEMOTO IOMeEIe-
Husl. HeCOMHEHHBIMH M HEOCHOPHMBIMH TIPEHMYIIECTBAMH HCIIOIb30BAHUS CHCTEM
JYYHCTOTO OTOIUICHHUS B )KMBOTHOBOIYECKMX KOMIUIEKCAX BMECTO TPAIHIIMOHHBIX KOH-
BEKIIMOHHBIX W BO3AYIIHBIX CHCTEM SIBISIOTCS: HHM3Kasl TEIUIOBas MHEPLUS, 4TO o0e-
CIIEYMBACT KOPOTKOE BPEMs pearnpoBaHMs; IpocTtoe U 3(Y(EKTUBHOE PETyINpOBaHHE
3a cYeT HEOOJIBIIOTO KOJMUYECTBA TETUNIOHOCHUTEIS B CHCTEME; HallpaBJICHHAsI [Tojia4a Te-
TUIOBOW SHEPTHHU B PabOUyI0 30HY IOMELICHUS, YTO MO3BOJISET CO3aTh 30HAIBHYIO CH-
CTEMy OTOIUJICHHS; IIPOCTOTA MOHTAXa M 00CITY>)KUBAHHMS 32 CUET KPATHOTO YMEHBIICHUS
JUIMHBI TPAH3UTHBIX TPYOONPOBOJOB; CHIKEHUE TPAHCMHUCCHOHHBIX TEIIJIOBBIX MOTEPh
yepes MOKPBITHE 3[JaHus, K KOTOPOMY BeIET HEOONIBIION IPaJHeHT TeMIepaTypbl BO3-
JIyXa I10 BBICOTE MTOMEIIEHHS 1 OTCYTCTBHE TEIIJIOBOH MOIYIIKI»; BO3MOXKHOCTb TIPH-
MEHEHHS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHU U CHCTEM PEKYIIEPALlUH TEIUIOTHI; OT-
CYTCTBHE CKBO3HSKOB U IBUIEBBIX Macc, O61arofapsi MUHUMH3alui KOHBEKTHBHBIX HPO-
neccos; 6ecurymHast paboTa CHCTEMbl; SKOHOMUS IIPOCTPAHCTBA; IOJITHI CPOK CITYKOBI.
B mepuox ¢ 2018 mo 2020 rr. B Y4ueOHO-HAyYHO-HCCICIOBATEIBCKOM IICHTPE
«CucTeMBbl OTOIUICHUS! ¢ UCTIONIB30BAaHNEM HU3KOTEMIIEpaTypHBIX HHPPAKPACHBIX H3ITY-
yareneity HHIACY (nanee — YHULL « COHUI») aBTOPCKUM KOJUIEKTHBOM OBLIN HPO-
BEJICHBI MCCJICIOBAHMS TETNIOTEXHUYECKUX CBOMCTB MOTOJOYHBIX ITOJBECHBIX M3ITyda-
roumx npoduneit Helios 750 (3aBon-usrorosutens Gpupma OO0 «Dnaiir+Xommensy),
BBIITOJIHCHHBIX U3 aHOJIUPOBAHHOTO afoMUHKMEBOTO crutaBa AIMgSi0.5 (puc. 1).

Puc. 1. O6mmii Bug npoduns Helios 750

Pesynbrarom nposenennsix uccinenoBanuii 8 YHUIL[ «COHUM» HHI'ACY sB-
JsieTcs TOMyYeHHast 3aBHCHMOCTH OIpEACNCHMS TeIIooTaayn | mor. M mpoduis
Helios 750 Dy BT, ot Temneparypuoro nanopa A7, °C, npeacraBieHHast Ha puc. 2
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(tne AT = —1,at,! — TEMIEPATYphl B MOMAIOIEM M O0paTHOM TPyO6ompoBoaax
CHUCTEMbI OTOIUICHHUSI, COOTBETCTBEHHO).
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Puc. 2. TeroBass MOITHOCTH | TIOT. M H3JIydaTeisl B 3aBUCUMOCTU OT TEMIIEPATYPHOI'O HAropa

JlaboparopHbie ucnbITaHus [4] CHCTEM JyYHUCTOrO OTOIUICHHS IOKA3aJd MX BBI-
COKYI0 2((PEeKTUBHOCTD, a IOJIyuYeHHbIE NPH MCCICAOBAHUSIX JaHHbIE JICIIH B OCHOBY
«PexoMeHanuii o NPOEKTUPOBAHMIO CUCTEM JYYHCTOrO OTOIUICHUS Ha 0a3e BOJSHBIX
HH(paKkpacHbIX usiydareseil mapku Helios 750», sBnsounuxcs, 1mno cBOeW CyTH, WUH-
KEHEpHOW METONMKOM AJif pacuera TEMJIOBOrO PeXHMa MOMEIEHUI pa3IuyHOro Ha-
3HAYECHMUS.

B 3axmroueHne OTMETHM, YTO OCHOBHBIM IIPEUMYIIECTBOM HCIOIb30BAHUS CUCTEM
JIyYUCTOTO OTOIJICHUSI B KMBOTHOBOAUECKHUX MOMEIIEHUAX ABISETCA Mepeaada Tero-
Thl HEMOCPEACTBEHHO MOBEPXHOCTSM B MOMEUICHUM (B TOM YHCIIE MOBEPXHOCTH Teja
JKMBOTHBIX) 0€3 Harpesa Bo3jyxa nomeunienus. JlocTikenne 0ojiee BHICOKUX CTENeHen
TEIUIOBOrO KOM(OpPTa B MOMELICHUSIX JIOCTUTAETCS 33 CUET CIEAYIOMINX MEPOIPUSTHIL:
MOBBILICHUS] YPOBHS paglallUOHHON TeMIlepaTyphl TOMEIEHHs, a TAK)K€ PABHOMEPHOTO
pacmpesesnieHus TeMIeparypbl BO34yxa IO BICOTE IOMEIICHUS U OTCYTCTBUS Neperpena
BEepXHEH 30HBI U HEJOTPEBA HIKHEH 30HBI MOMEIICHMs], 4YTO 3aMETHO MOBBIIIAET BETe-
pUHApHBIE TOKA3aTeNIN MPOAYKTUBHOCTH MPOU3BO/ICTBA.
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The article considers possibility of using low-temperature radiant heating systems in the
premises where cattle are kept. The results of studies of radiant heating systems in the laboratory
conditions of NNGASU are presented, and the prospects for their further use in agriculture are
considered.

REFERENCES

1. Bodrov M. V., Bodrov V. I., lonychev E. G., Kucherenko M. N. Mikroklimat
proizvodstvennykh selskokhozyaystvennykh zdaniy i sooruzheniy [Microclimate of industrial
agricultural buildings and structures]. Nizhegorod. gos. arkhitektur.-stroit. un-t. Nizhny Novgorod,
NNGASU, 2008, 623 p. — ISBN 978-5-87941-526-1.

2. Bodrov M. V. Otoplenie i ventilyatsiya zhivotnovodcheskikh i ptitsevodcheskikh zdaniy
[Heating and ventilation of livestock and poultry buildings]. Nizhegorod. gos. arkhitektur.-stroit.
un-t. Nizhny Novgorod, NNGASU, 2012, 145 p. — ISBN 978-5-87941-824-8.

3. Bodrov V. I., Makhov L. M., Troitskaya E. V. Otoplenie, ventilyatsiya i konditsionirovanie
vozdukha proizvodstvennykh selskokhozyaystvennykh zdaniy [Heating, ventilation and air
conditioning of industrial agricultural buildings]. Moscow: ASV, 2014, 240 p. — ISBN 978-5-
4323-0025-6.

4. Bodrov M. V., Bodrov V. 1., Smykov A. A. Issledovanie teplotekhnicheskikh kharakteristik
nizkotemperaturnykh infrakrasnykh izluchateley [Investigation of thermal characteristics of low-
temperature infrared emitters]. Santekhnika, Otoplenie, Konditsionirovanie [Plumbing, Heating,
Air Conditioning], 2019, Ne 10. P. 32-36.

© M. B. bonpos, A. A. CmbikoB, /1. E. Ceanes, A. E. Pyun, 2020
ITonyueno: 03.10.2020 1.

118 Tpusonscckuil nayunsiii scypran, 2020, Ne 4



C
Tenﬂocnaﬁoiceuue, BEHMUIAYUA, Kom)uuuonupoeanue eosdyxa, eazocnaboicenue u oceeujerHue v

YIK 697.97:533.6+726.5

A. T. KOYEB, n-p TexH. Hayk, nmpod., 3aB. Kadeapoil Temjaora3ocHadKeHHs;
M. M. COKOJIOB, kaHja. TexH. Hayk, J0L. KadeApbl TeII0ra3ocHA0KeHHs;
E. A. ITAK, acnupaHT Kadeapsl Ten10razocHadxeHus

3KCINEPUMEHTAJIBHOE OIPEJEJIEHUE
ABPOJIMHAMMYECKHX XAPAKTEPUCTHUK
KYJIbTOBBIX 3JJAHUM U COOPYKEHUM
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Kniouegvie crnosa: npaBociaBHbIE XpaMBbl, paclpeielieHue JTaBIeHUH, adpoinHAMHIECKUe Kod(]-
(DUIMEHTHI, a3POIMHAMUYECKUE UCTIBITAaHNS, JHHAMUYECKOE JIaBIICHHE.

Ipusooumcsi  meopusi  A’POOUHAMUHECKUX — UCNBIMANHUL  NPABOCIABHBIX — XPAMOS.
Paccmompenvr ocobennocmu npogedenusi dKCHePUMEHMATbHLIX UCCIe008AHUL, CBA3AHHBIX C
8b100POM 2€OMEMPUHECKUX MACUMAOO8 MAKENO08 XPAMO8 U Memoo08 Onpedeietus aspoound-
Muveckux xapakmepucmux. Ocoboe gnumanue yOensiemcs YCiosusam, IusIOWUM Ha MOYHOCHb
Pe3yIbmamos, noay4eHHbIX npu obpabomre pacnpeoenenusi 0agneHull U a3poOUHAMUYECKUX KO-
2ppuyuenmos no NOGEPXHOCMU HAPYICHBIX 0ZPAANCOCHULL U KOHCINPYKIMUBHBIX TIEMEHMO8.

Llenpio mpoBeseHUS a’pOAMHAMHYECKUX MCCIICIOBAHUH SBISETCS BBISBICHHUC
pacrpenesieHusl adpOAMHAMHYECKUX CHJI 10 HAapYXKHBIM IOBEPXHOCTSM IEpKBEH NpH
neiicrBuu Berpa. OfHAKO MPH MPOBEJCHNN TAKUX IKCIIEPUMEHTOB MPUXOIMIOCH CTaj-
KHMBaThCs C HETOYHOCTBIO MIIM MTPOTHBOPEUUSIMH B MCIIOJIb30BAHHON CIIPaBOYHOM JINTE-
parype, 4TO NPUBOAMIO K HEOOXOJMMOCTH TPOBEJCHUS YTOUHSIOMINX MPAKTHUECKUX
WCCIIC/IOBAHNH MITH JIOTIOJTHUTEIBHBIX TEOPETHUECKUX N3BICKAHUIA.

Jlis yCTaHOBUBILETOCSI PEKUMA JKUAKOCTH, COINIACHO ypaBHEHUIO bepHysuin, BbI-
TEKaeT YaCTHBIN CiTydall 3aKOHAa COXPaHEHHs YHEPTHHU, TO €CTh ITPHU BO3PACTaHUU KHHE-
TUYECKOW dHEPrHH BJOJIb CTPYHKH, OTMEYAETCsl MPOIOPIHOHAIBHOE YObIBAaHHE MTOTEH-
UAJILHOW PHEPTUH, U HA00OPOT.

Ecnu npuHATH 32 TOUKY TOPMOXKEHUS TOTOKA (MIT KPUTHYECKYIO TOUYKY) ITPH 00Te-
KaHUH TBEPJIOTO TeJIa TOPU30HTAIBHBIM (Z = () HOTOKOM H/IKOCTH TOYKY Pa3BETBICHHUS
Ha0eraromiel Ha TeJIo CTPYHKH, TO 10 ypaBHeHHIO bepHy/uM 1aBieHre B TOYKE TOPMO-
JKEHHMs TIOTOKA HECKMMAEMOM JKUAKOCTH PABHO CyMME CTaTHYECKOTO U JINHAMHYECKOTO
JIaBJICHUH B OTOKE, KOTOPYIO Ha3bIBAIOT ITOJHBIM a9pPOJAMHAMUYECKUM JJaBICHHEM.

B Touke TOpMOKeHMs IaBieHHE OyleT JO0CTUraTh MaKCHMaJIbHOTO 3HaueHHUs,
TaK Kak, COIYIaCHO YypaBHEHHWIO bepHy/un, B ciy4ae TOPH30HTAJIBHOTO JBHKCHHS
p + pv*/2 = const naBneHue OyneT HaMOGOBIIUM B TOM TOUYKE, TJI€ CKOPOCTh HAUMEHbIIIAS
(ckOpOCTB B TOUKE TOPMOXKEHUs — HyJeBas) [1, 2].

Jl1st pacyeToB MOJIb3YIOTCS HE a0COIIOTHBIM 3HaYEHUEM JIaBJICHUS B JAHHOW TOYKeE,
a PasHOCTBIO MEK/y JABJICHHEM B JaHHOH TOYKE p, M CTaTUMECKUM JaBJIECHHUEM B T10-
Toke p, [1, 3], KOTOpyIO Ha3bIBAIOT W3OBITOYHBIM JaBJICHUEM B JaHHOH Touke. B Tou-
K€ TOPMOXKEHHS M30BITOYHOE JaBJICHHE PAaBHO JWHAMHYECKOMY JaBJICHHIO B ITOTOKE:
Py~ P, =PV, 72.

Ho npu ManbIx CKOpOCTSIX BO3IYLIHOTO MOTOKA BBUY Majoro 4MCJIOBOTO 3Haye-
HUSI CTAaTUYECKOTO JIaBJICHHs B MMOTOKE BO3/yXa B paboueil 4acTH JJIsl yIPOLICHHUS IKC-
MEPUMEHTA UMEET CMBICT M30BITOYHOE JIaBICHUE B HCCIIEAYEMbIX TOYKaX MOICIH TpH-
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HUMaTh paBHBIM a3pouHaMnu4eckoMy. CBA3aHO 3TO € TEM, YTO BEJIMYNHA CTATHIECKOTO
JIaBJICHUS TIOTOKA COCTABIISIET OKOJO | % BENMYMHBI JUHAMHUYECKOTO AABJICHUS MTOTOKA
[4], 9TO He BBIXOAMT 32 JOIYCTHMBIE IIPEAEIBI IOIPEITHOCTEH B SKCIIEPUMEHTAX.

BBuay ncnonb30BaHUs B Pe3yibTarax 3KCIIEPUMEHTA B KaueCTBE OCHOBHOTO Ia-
pamerpa a’popnHaMH4YecKoro koddduimenrta HEOOXOIUMO PACCMOTPETh YKa3aHHYIO
(hu3mUecKyIO BEIHMUUHY MTOApOOHEe.

AdponuHaMUYECKHH KOOPOUIMENT ¢ , HHOT/IAa Ha3bIBAEMBIH KOd(P()HUIIMEHTOM CO-
MIPOTHBIICHHUS TaBICHUS (WM YIBOCHHBIM KpUTEpHEM Diiiepa), sSIBISIETCS XapaKTepPHOU
BEJIMUYMHOM, ONpeJIeIISIONIel CTeleHb BOCIPUSATHS JMHAMHUYECKOTO JIaBICHUs Haberaro-
IIETO MOTOKA HA IOBEPXHOCTH 00TEKAEMOT0 MTOTOKOM Teld. A3pOoAnHAMHUYECKUE KO-
(uUIMEHTHI ¢ paccuuTHIBAIOTCA 110 Gopmyie [3]:

¢, =2p/(pvy?), (1
Tjie P, — H30BITOYHOE NABJIEHUE B HCCIENYEMBIX TOUKaX, I1a; p — mIoTHOCTH BO3MyXa,
KI/M?; U — CKOPOCTb BO3/lyXa B paboyeil yacTH a3poMHaMHYECKOi TpyObI, M/C.

Takum 00pa3oM, a’poAMHAMUYECKHN KOA(PPHUIUEHT OIpenessieT JOJ0 CKO-
POCTHOTO JaBICHMS, KOTOpas MEPEXOAUT B M30BITOUHOE (CTarnueckoe) masieHue [3].
[IpuBeneHHOE BBIpAYKEHNE SBISIETCS OCHOBHBIM JUUISI OLIEHKH a3POJMHAMHUYECKHX XapaK-
TEPUCTHK 3/1aHUH.

AdponuHaMn4ecKiii K03 QUIMEHT MOXKET OBITh BETMUNHON KaK MOJIOKUTEIHHOM,
TaK M OTPUIATEIBbHOM, IPUYEM €To BeJIMUNHA HE MOXKET ObITh Oonbie +1 (ciexyer u3
3aKOoHa coxpaHeHus sHeprun). C Apyroi CTOPOHBI, €CIU HE NOABEPTraTh COMHEHHIO BbI-
BOIBI B [2], TO «3HAYECHMsI OTPHULATEIBHBIX BEJIWYMH adpPOJMHAMUYECKUX KO3()duIu-
€HTOB MOXKET OBITh M OOJIbIIE eIMHHIBI, TAK KAK MECTHOE yBEIHMYCHHE CKOPOCTH OT-
JIeNIBHBIX CTPYEK BO3/lyXa, BHI3BAHHOE OOIIMM CY)KEHHEM ITOTOKa, MOXKET IPEBHIIIATh
OOIIyI0 CKOPOCTh MOTOKA V». Bemuunna aspogMHaMHYeCKOro Kod(pQHIMeHTa HMeeT
MTOJIOKUTEJIEHOE 3HAYCHHE JUIsl HOBEPXHOCTEH, PACHOIOKEHHBIX Ha HABETPEHHOW CTO-
POHE 3/1aHH, a JJIs TOBEPXHOCTEH € 3aBETPEHHOI CTOPOHBI ITPH OOTEKaHUH BETPa, STOT
K02(()HUIHEHT HMEET OTPULIATENBHOE 3HaueHne ¢, > -3 [4, 5, 6, 7].

He BraBasick B mogpoOHOCTH 00BSICHEHHH 3TOTO (haKTa aBTOPAMH YKa3aHHBIX BBIIIE
HCTOYHUKOB, MO)KHO C BBICOKOW CTEIIEHBIO JOCTOBEPHOCTH YTBEPXKAATh, YTO 3aKOH CO-
XPaHEeHHUs SHEPT'HH ITO3BOJISIET ONEPUPOBATh 3HAYEHUEM BEJIMUNHBI a9POIMHAMUYECKOTO
K03 pUIICHTA 3a mpeneaamu +1.

Jlnist cpaBHEHUS pe3yJIbTaTOB AKCIIEPUMEHTA B MCCIEAYEMbIX TOUKaX MOJeIel H3-
OBITOYHBIX (p,) ¥ @3POIMHAMUYECKHX (p) JaBnennii 1 Mmozenn Cobopa cB. Asekcanipa
Hesckoro mpuBeseHbl CIIEKTPHI JaBICHUH M AMAarpaMMbl U3MEHEHHs a’dpOojnHaMHYe-
CKHX KOO((HUIIMEHTOB C IS ABYX CJTy4aeB: IPH TIOJUKATOM MOTOKe (v, = 3—4 M/C) 1 1pH
HEC)KATOM ToToKe (v, = 1-2 M/C), a TaKkke NpH CEBEPO-3aNlalHOM M CEBEPO-BOCTOYHOM
HanpasJeHUsIX BeTpa. st mepBoro ciyvas — puc. 1, puc. 2; 1u1st BToporo — puc. 2, puc. 4.

[Ipu paccMOTpeHHMH TNPECTABICHHBIX PE3YJIBTaTOB MOXKHO CJ/EJIaTh BBIBOJ: CKO-
POCTB ITOTOKA 3HAYUTEIIEHO U3MEHSETCS, a YMCIOBbIC 3HAYCHUS BEIMYMH a3POJUHAMU-
YeCcKuX K03(p(PUIIMEeHTOB MEHSAIOTCS] HE3HAUUTEIHHO (Ha BEIMUNHY CTAaTHUECKOTO JAaBiie-
HUS TIOTOKA), YTO CKA3bIBAETCS] HA TOYHOCTHU IKCIIEPUMEHTOB HECYIIECTBEHHO.

Ha ocHOBe M3710KEHHBIX BBIIIE JAHHBIX MOXHO YTBEP)KJaTh, YTO JOITyCKAETCS MIPH
pacuere a’pOoJMHAMHUYECKOro KO3 GHUIHEHTa NMPUMEHATh 3HAYCHNSI KaK N30BITOUHBIX,
TaK U aOCONIOTHBIX a9POJUHAMUYECKHX JIABICHUH.
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=008

—0.13 o

—0:138

Puc. 1. Cuekrp naBnenuit s cobopa cB. A. HeBCKOro npu ceBepo-3ama/JHOM HalpaBJIeHHU BETpa
TpH yCIoBUH p, = p (¢, — Juist HIKHETO psfa Gppamyr, ¢ ' — Juis BEpXHETO psana ppamyr)

Cv=r0.39 Cv=-0.17
E Puss=-3,5Ma m m m Prse=+7,15Ma F
LI
Ve
Cv=+0,93 Cv=-0,11
A
Prze=-16Ma Puzel=+4.1Ma
Prss,0=0

Puc. 2. Pactipenenenne M30BITOYHBIX (CTATHYECKNX) JaBICHUI B 3MJaHUU XpaMa IIPHU CEBEpo-3a-
[aTHOM HAIpaBJICHUH BETpa
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=011 —
o

-0.17

Puc. 3. Cnexrp maBnenuit st cobopa cB. A. HeBckoro mpm ceBepo-BOCTOYHOM HANpaBICHUN

BETPA TIPH YCIOBUU P = P, - (C ' — st HIKHETO psjia ppamyr, ¢’ — Juis BEpXHETO psja ppamyr)

Cv9-0,17| Cw=r0,89
E Puze=+5,5 MNa m m m Puzs=-4 MNa F
LI
Ve
Cv=-0,11 Cv=+0,95
B
PuzefF+3Ma Prze=-6.5|Na

( Prze,0=0

Puc. 4. Pactipenenenue n30BITOYHBIX (CTATHUSCKUX) JABICHUI B 3[[aHUH XpaMa IIPH CEBEPO-BOC-
TOYHOM HAIpaBICHUHU BETpPa

0

=}
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[Tonmy4yeHHbIE TaHHbBIE MCIIOIB3YIOTCS Ul pacdeTa adpalioHHOTO BO31yX000MeHa
B IIEPKBSAX IPH COBMECTHOM J€HCTBUH I'PAaBUTAIIMOHHBIX CHJ M BETPOBOH HArpy3Kku H
CIIpaBEUIUBBI U1l LEPKBEH ¢ COOTHOILIEHHEM OCHOBHBIX pazmepoB H:L:B =1:1,67:1,73,
Y KOTOPBIX IVIaBHBIA KyIOJI HMeeT (pOpMy NMPaBHIBHOTO BOCBMUTPAaHHHUKA C COOTHOIIIE-
nuem pasmepos H:R |~ =1:1,36, a panbuikynonsa MMEIOT Takyro ke (opMy € COOTHOIIE-
HueMm pasmepoB H:R  =1:0,83.
BIIHC.
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The article considers a theory of aerodynamic tests of Orthodox churches. Features of
experimental studies related to the choice of the geometric scale of the layouts of churches
and methods for determining aerodynamic characteristics. Particular attention is paid to the
conditions affecting the accuracy of the results obtained by processing the distribution of pressures
and aerodynamic coefficients over the surface of exterior walls and structural elements.

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 123



v Ten.wcnaﬁ.wceuue, BEHMUIAYUA, KOH@MMMOHMPOSLZHME 6036)/)6(1, eazocHaboicenue u oceeujerue

REFERENCES

1. Maksimov G. A. Otoplenie i ventilyatsiya. Chast II. Ventilyatsiya. [Heating and ventilation.
Part II. Ventilation]. Moscow, Vysshaya shkola, 1968, 464 p. : il.

2. Retter E. 1. Arkhitekturno-stroitelnaya aerodinamika [Architectural and construction
aerodynamics] / Moscow: Stroyizdat, 1984, 294 p. : il.

3. Retter E. I., Strizhenov S. I. Aerodinamika zdaniy [Aerodynamics of buildings] / Moscow:
Stroyizdat, 1968, 240 p. : il.

4. Fabrikant N. Ya. Aerodinamika [Aerodynamics]. Obschiy kurs. / Moscow, Nauka, 1964,
816 p. :il.

5. Kochev A. G., Sokolov M. M., Kocheva E. A., Fedotov A. A. Analiz ispolzovaniya
vozobnovlyaemykh istochnikov energii dlya sozdaniya i podderzhaniya trebuemykh parametrov
mikroklimata v pravoslavnykh khramakh [Analysis of use of renewable energy sources for
maintaining required microclimate conditions in Orthodox churches] // Privolzhskiy nauchny
zhurnal [Privolzhsky Scientific Journal] / Nizhegorod. gos. arkhitektur.-stroit. un-t. Nizhny
Novgorod, 2019, Ne 4. (52). P. 127-133.

6. Kochev A. G. Mikroklimat pravoslavnykh khramov [Microclimate of Orthodox churches]:
monografiya / Nizhegorod. gos. arkhitektur.-stroit. un-t. Nizhny Novgorod: NNGASU, 2004, 449 p. :
il. — ISBN 5-87941-343-8.

7. Kochev A. G., Sokolov M. M. Vliyanie vneshney aerodinamiki na mikroklimat
pravoslavnykh khramov [The influence of external aerodynamics on the microclimate of Orthodox
churches] / Nizhegorod. gos. arkhitektur.-stroit. un-t. Nizhny Novgorod: NNGASU, 2017, 188 p. —
ISBN 978-5-528-00192-0.

© A.T. Koues, M. M. Coxkoui0B, E. A. Ilak, 2020
ITonyueno: 03.10.2020 1.

YIK 536.7

JI. M. IBICKHH', n-p TexH. Hayk, npo¢. kadeapsl OTONIEHUS M BeHTHJISAIMNH;
B. 10. KY3UH', kana. TexH. HayK, A0l. KadeIpbl OTONJEHUS W BEHTHJISAIMH;
C. B. MOJIYCMAK?, cryaeHt

COOTHOIIEHUA PABOT B TEIVIOOHEPTETUYECKHUX YCTAHOBKAX

'®T'BOY BO «HuxeropoacKuii rocyjapcTBeHHbINH apXUTEKTYPHO-CTPOUTEIBHBIH YHUBEPCUTET
Poccust, 603950, . H. Hosropoxm, yn. Wapmackas, n. 65. Tem: 8 (951) 910-48-70;
a1 moura: kuzin04@ya.ru

OTAOY BO «HarmoHabHBIN HCCIeA0BATENbCKINH HIUKEropoICKHii TOCY1apCTBEHHBIN YHUBEP-
curet uM. H. U. JlobaueBckoroy»

Poccus, 603950, . H. Hosropom, mnp. Tlarapmna, nx. 23. Tem: 8 (929) 041-94-62;
a11. mouTa: sergeipolusmak@ya.ru

Kniouegvie cnosa: MOMUTPONHBIN Tpomecc, padoTa Mporecca, TeXHHIecKkas padora, TemIoBOH
JIBUTATENb, KOMIPECCOP.

PLICCMOI'}’lpeHbZ COOMHOULEHUA pa60m usmenenus obvema pa6ouezo meija 6 noaIumponHslx
npoyeccax, 6Kjiro4das u30mepMuqec1<uzZ u aouabamuvie npoyeccsl, a makace COOmMmHOUWEerUs mex-
Hu%cxuxpa&)m SHepeemu4ecKux Culo8oblx ycmpoﬁcme, UCRONIBIYVIOWUX DMU npOoYeccsl.

124 Tpusonscckuil nayunsiii scypran, 2020, Ne 4



>

Tennocnabocenue, BeHMuIAYUs, KOHOUYUOHUPOBAHUE 8030YXA, 2A30CHADICEHUE U OCEeleHUe L 2

IIpouecch m3MeHeHuss 00beMa pabodyero Teina UCHOIB3YIOT B TEIUIOBBIX JIBUTATE-
JISAX JUTS TIPOU3BOJICTBA ITOJIE3HON paOOTHI M KOMIIPECCOPHBIX MAITIMHAX JIJIS TOBBIIICHUS
naBieHHs Ta3oB [1-2]. B obmem cinyyae BenmuunHa paOOTH U3MEHEHUS 00beMa ras3a B
KOHEYHOM npouecce 1-2 onpeaensiercst ypaBHeHUeEM [3]:

I, = j pdv » (1)

T p — JIaBJIEHUE, v, v, — HayalbHbIA U KOHEUHBIH yaenbHbIe 00bEMBI ra3a.

B npoueccax pacimpenus dv >0, mostomy paboTa monoxuTenbha /,, > 0. B npo-
neccax cxarus dv < 0 — pabora orpunarensha /,, < 0.

VYpaeuenue (1) ompenenser pabory u3MeHeHHs oObeMa pabouero tena (rasa)
TOJILKO B KOHEUHOM mpoiiecce 1-2. [paduuecku BennunHa 3TOi pabOTHI ONpeesieTcs
IIOLIA/IbI0 MOJ KpUBOH 1-2, mocTpoeHHOH B koopauHatax p-v. Hampumep, Ha puc. 1
wiomiane 1-2a-5-7-1 paBua padote mporecca 1-2a U30TepMUYESCKOTO pacIIupPCHHUS Ta3a.

B TemnoBbIX IBUTATENSX IS IPOU3BOJCTBA TOJIE3HOM MOJOKUTEIBLHON paboThI
HCTIONB3YIOT MPOLECCHl PACIIUPEHHUS, & B KOMIIPECCOPHBIX MAIIHHAX JJISI MOBBIIICHHSI
JIaBJICHUSI Ta3a — MPOIIECChI CKATUS C 3aTPaToil BHEIIHeH sHepruu (paboTra cxaTHs OT-
punarensHa). B mponeccax nameHeHus: oobeMa pabovero Tena, UCIOIb3yeMbIX B Te-
TUIOPHEPIreTHYECKUX YCTAaHOBKAX, paclIMpeHue raza (yBeJIHYeHHE Y/IeIbHOro o0bema)
COIPOBOXK/IAETCSI TIOHMKEHUEM €ro JIaBJICHUS, a CKaThe ra3a (YMEHBIICHUE YIeIbHOTO
00beMa) — MOBBIIICHUEM €T0 JIaBJICHHS.

B o0miem citydae 5TH NPOLECCHI SBISIOTCS TIOJIMTPOITHBIMU U IIPOTEKAIOT B JHaria-
30HE MEXIY M30TepMOi 1 aguabaroil. YpaBHEHHUE MOTUTPOITHOTO Mpolecca py" = const.
JIyist ©30TepMBI MOKa3aTeb MOTUTPONBI 1 = 1, s anuadarel n = k = cp/cv >1, rae cu
¢, TEMIOEMKOCTH W300apHOr0 M M30XOPHOTO MPOIECCOB COOTBETCTBEHHO. [TooTOoMy B
KOOpIMHATAX p-V U30TepMa M300paxkacTcs paBHOOOKOM THIIEpOOION, CUMMETPHYHOM
KOOPIMHATHBIM OCsIiM. AradaTta n300pakaeTcsi He paBHOOOKOM rUIepOosIon, pacmoio-
JKEHHOH Kpy4e H30TECPMBI.

Kak BumHO Ha puc. 1, miomaas moa u30TepMoit 1-2a Oobliie MIomany Mo ajau-
abaroit 1-2b, mosToMy paboTa M30TEpPMHUYECKOTO Ipoliecca pacmupenus 11-2a donbire
paboThI aarabaTHOTO Mpoliecca pacimperus [ >/

1-2a 1-2b°
JIeMCTBUTENBHO U3 yPaBHEHHS TIEPBOTO 3aKOHA TEPMOJMHAMUKH
G =Buy, +1,=c AT, +1, @)

CIIEJLY€eT, YTO B H30TepMuyeckom npouecce (AT, , = 0) paboral ,=gq, ,=q, T. €. pabora
3TOTO MpOoIecca paBHa BHEUIHEH TEMI0Te, MOABOIUMOM K Ta3sy.

B agmabarnom npouecce (g, , = 0), comtacHo ypasHenuto (2), [, , = —Au, ,,

T. . paboTa coBepIIaeTCs 3a CUYET BHYTPEHHEH sHepruu rasza. M3MeHeHHe BHYTpCH-
Heil JHepruu Ui Jr00O0ro MOJUTPOMHOrO MPOILECcca OIMpPEACIACTCS YpaBHCHUEM
u,_,=cAT, , =g, ¥ paBHO TENJIOTE U30XOPHOIO Mpolecca, H0ITOMy paboTa aauadar-
HOTO MpoIecca PACIIUPEHUsT PaBHA TEIIOTE M30XOPHOTO Mpollecca MPH OTUHAKOBBIX
BEJIMUMHAX p U P, T. €. [, =q .

C nomolpio auarpaMMbl 7-s MOXKHO T10Ka3aTh, YTO TEMJIOTa H30TEPMUUECKOTO
Tpolecca MOHMWKEHUs JaBIeHUs OT p, 110 p, GOjblIe TEMIOTH M30XOPHOTO Mpolecca
MOHWKEHHUS TaBICHUsS OT p, 110 p, (¢, > ¢, ).

CrenoparenbHo, paboTa H30TEPMHYECKOTO Mpoliecca pacupenus [, b = ¢
tal , >/ ,,, 9TO NOATBEPKIAET PE3YNbTAT aHAJIN3A AUATPAMMEI p-V.

OueBHIHO, YTO 3TO COOTHOIICHHE PabOT U30TEPMHUYECCKOrO M aanadaTHOrO MPo-
11I€CCOB PACIIMPEHHUs CIPABEIUBO [T TIOOBIX IMAaNa30HOB JaBIeHUH p -p,.

pabo-

v
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WHuaue oOCTOMT Iel0 B MpOIeccaX CXKATUS T'a30B C IOBBIINICHHEM WX JaBICHUS
(puc. 2). B aTOM cily4ae COOTHOIICHUE TUIOMANCH IMOox n3oTepMoii 1-2a u amuadaroid
1-2b, umeromux OAHY OOIIyI0 TOYKY |, He OYEBHIHO: IUIOMIAIb IO M30TEPMOI MO-
JKET OBITh KakK OOJbINle, TAK M MEHBIIE TUIONIany moxa aamabdatoi. CienoBarenbHO, pa-
00Ta U30TEPMHIYECKOTO MPOIIecca MOBBIIICHNUS JaBICHUSI MOXKET OBITh KaK OOJIbIIIe, TaK
¥ MEHBIIEe PabOoTHl TMOJIUTPOITHOTO (B TOM YHCIIE aAna0aTHOTO) MPoIecca MOBBIMICHIS
maBiIeHuS s n < k (mpu oOmIell Ha4aIbHOW TOYKE ITHX IPOIECCOB M OIMHAKOBBIX
TaBJIEHUSX P, U P,).

[MomyunM ypaBHEHHE &S OIpPENEICHHS OTHOIICHHS pPadoT STHUX IPOLECCOB.
AOlcoimoTHasT BeNMYMHA PAaOOTHI M30TEPMHUYECKOTO IMPOIecCa ITOBBIIICHUS IaBICHIS
rasa oT p, 10 p, ONPENENAETCA yPaBHEHHEM: P
[ .= RTIn—=RT Inm, 3)

P
TJie T = p,/p, — CTENEHb NOBBIIIEHHNS JaBIEHHs ra3a; R — razosas noctosHuas; 7, — TeM-
reparypa ra3a B Ha9aJIbHOM TOYKe IpoIecca.

AOGconroTHas BETMYMHA Pa0OTHI MOBBIIICHUS JaBICHUS ISl IOJTUTPOITHOTO (B TOM
yucliie aanadaTHOro) mporecca paBHa RT (=

[=—L|xn" -1}, 4)

n—1

roe n = k — Ui anuabarsl.

[onmenus ypaBHenue (3) Ha (4), TOTYYUM BEIWYUHY ¢ — OTHOIICHUS pabOT H30-
TEPMHYECKOTO U IIOJUTPOITHOIO IPOLECCOB CHKATUS ra30B:

(n—=Dlnm
a=—"7T . (5)
" -1

Pesynbrarel pacuera BeMYMHBI @ 1O Gopmyie (5) 1l pa3iIuyHbIX 3HAYCHUH OT-
HOIICHHMS IABICHHUHN T ¥ TOKA3aTelisl TIOMUTPOIBI 72 TPUBE/ICHBI Ha pHc. 3 (KpuBbie 1-5).
JlaHHbBIC KPUBBIC MOKA3BIBAIOT, YTO C YBEIMUYCHHEM T BEJHMUYMHA a yMeHbinaercs. [Ipu
5TOM B JIMana3oHe HadaJlbHbIX 3Ha4eHUH T <m, Tokasarenb a > 1. Ilpu onpenenenHom
3HAYEHMH T = 7, BelIMYMHA @ = 1, a mpu © >m, BenuuuHa a < 1. [Ipu yBemuuenuu mno-
KazaTeJsl TTOJINTPOIIBI 7 BEJIMYMHA T, COOTBETCTBYIONIAs 3HAYEHUIO a = |, BO3pacTraer.

Hust =1 ypaBuenue (5) npeBpamaercs B HeonpeaeiaeHHocTs 0/0. PackpsiBas oty
HEOTpEeNCHHOCTh myTeM auddepeHnnpoBanus ypaBuenus (5) mis 3HaueHus © = 1,
noxy4uM a = n. [Toaromy ans anuadarel npu © = 1 BenuunHa a = k.

B03MOXHOCTB /1Sl BETMYHMHBI @ TIPHHUMATh 3HAYCHHUS Kak OOJblIe, TaK U MCHb-
II¢ SJIMHUIIBI COTTIACYETCS C BHIBOJIOM, MOTYUCHHBIM BBIIIIE MIPH aHATH3e TPadUueCcKoro
N300paKeHNUs TIPOLIECCOB CXKATHUS HA PUC. 2.

[Tony4nm ypaBHEHHE, ONPEIEINAIONIEE BEIUIUHY T = T, COOTBETCTBYIOLIYIO yCIIO-
BHIO: @ = /. B 5ToM ciyuae ypaBHeHue (5) MOKHO 3aITicarh B BUJIE PABEHCTBA:

(n—Dlnt=n"-1. (6)

MeTooM MPOCTOH UTEpAIK TONYyYaeM 3aBUCHMOCTh CTCIICHH MOBBIIICHHS J1aB-
JIEHUs T, = p,/p, IPH YCIOBHUM PABEHCTBA PabOT M30TEPMHYECKOTO M IOJUTPOIHOTO
npoueccos cxatus a = [ /I =1 ot mokasarens n.

Pesynbrarel pacueTa m, 0 ypaBHEHHUIO (6) TOKa3aHbl Ha PHC. 4.

311ech, Tak e, Kak M Ha pUc. 3, BEJIMYMHA T, COOTBETCTBYIONIAs yCIOBUIO: a = 1,
BO3pACTaeT C yBEIMYEHUEM MOKa3aresis HoauTponsl 2. Jlns n = 1,1 enuunna w, = 7,90,
i n = 1,41 (mokasarenb aguabarsl A Bo3ayxa) , = 9,41,

st orieHKH 3 (HEKTUBHOCTH YHEPTETUYCCKUX CHIOBBIX YCTAHOBOK HCIONB3YIOT
BEJIMYMHY TEXHHYECKOH paboThl [, Mpou3BOAMMON MM moTpebisemMoil ycTaHOBKOM
[3-5]. Hammpumep, Texuuueckast pabora TypOMHBI paBHA paboOTE pOTOpa, IepeiaBacMoit
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B BUJIC MEXaHHIECKOM OHCPI'UU IJICKTPOIreHEPATOPY.

p p

A%
Puc. 1. Ilpoueccsl pacuupeHust: Puc. 2. Ilpoueccsl cxarus:
1-2a — n3oTepmMuuecKuii npouecc, 1-2a — n3oTepMuuecKuii npouecc,
1-2b — anuabarHblii porecc 1-2b — anuabarHblii mporecc
a, b
L5 »

1,4
1,3
1,2
1,1

1,0

0,9
0,8
0,7

0,6
1 3 5 7 9 11 13

Puc. 3. 3aBUCHMOCTb BEIMYUH «a» M «b» OTHOIICHUS TEXHHYECKUX pabOT MpH M30TEpMHUUE-
CKOM M IIOJMTPONHBIX HPOLECCAaX CHKATHSA OT CTENCHHU IOBBIIICHHS JABICHUA T = p,/p,: KPUBBIE
1-5 — a = f(rn), xpuBbie 6-9 — b = f(m)

L
11

n

1 1,1 1,2 1,3 1,4 1,5

Puc. 4. 3aBUCHMOCTE CTENEHH MOBBILIEHUS JABICHHS T, = p./p, TIPU YCIOBHU PABEHCTBA paboT
M30TEPMUYECKOTO H MOJUTPOITHOTO MPOIECCOB ckaThsA a = [ /I = 1 oT mokasarens n
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Texnndeckast pabora KoOMIIpeccopa paBHA JIIEKTPUUYECCKOM WM MEXaHHYECKOH
9HEpruy, epeaBaeMoi OT MPUBOJHOTO JBUTATENS K OCH KOMIIPECCopa.

Crenyer OTMETHTb, YTO B ClIydae MCIIOJIb30BaHMS HECKUMAEMOro pabouero reisa
(rmppaBnnyeckas TypOWHA, BOASHON HAcoc) TEXHUUYECKash paboTa MMeeT OIpelelieH-
HYI0 BEJIMYMHY, a paboTra Impolecca W3MEHEHHs: o0bemMa paboduero Teyia paBHa HYIIO
BCJIEJICTBHE €TO HEC)KNMAEMOCTH.

B obmem cirydae BeumdrHA TEXHUYECKOH paOoTH paBHa [3]

I =—{" vdp. (7
D
B nponeccax pacmupenus ¢ yMmeHblieHueM aasinenus dp < 0,a /> 0; B mpouec-
cax CKaTus C TIOBBINIEHUEM JlaBnenus dp >0,/ <0.
I'paduyeckn BeTMYMHA TEXHHYECKOW pabOThI paBHA IUIOIMIAAH, PACIOTIOKEH-
HOU JIeBee KPHBOI COOTBETCTBYIOIIETO IpoIiecca, MOCTPOCHHOW B KOOPAMHATAX p-V.
Hanpumep, na puc. 1 u 2 texHudeckas pabora mpoiieccoB 1-2¢ paBHa IUIOINAASIM
1-2a-3-4-1, a Texunueckas pabora nporeccoB 1-2H coorBeTcTBYET Iutom@ M 1-25-3-4-1.
Juist m3orepmuueckoro npouecca (pv = RT = const), TexHu4eckas pabora ornpese-
nsieTcst o hopmysie: .
I J VI pdv. (8)
CrenoBarenbHO, ¢ yueToM ypaBHeHUs (1) TexHHueckast paboTa yCTaHOBKH, B KOTO-
pO¥i MCHOIB3YIOT U30TEPMUYECKHI MTPOIeCC U3MEHEHHs 00beMa pabouero Teia, paBHa
paboTte ATOro N30TEpPMUYECKOTO TIpolecca:

w RT, v
I = [*=dv=R[n==RmL ©9)
oy Wi P>

Texuuueckas pa60Ta 3Hepl"eTPI'-IeCKOI71 CHUJIOBOH YCTaHOBKHU C UCITIOJIb30BAHNUEM I10-
JIATPONHOIO IMmpouecca U3SMCHCHUA o0BeMa pa6oqer0 TEJia paBHa [1]

n—1

1, = "KL I—M " (10)
n-1 P

B sTOM ciydae TexHuueckas paboTa yCTaHOBKH B 71 pa3 Oouiblie padoThl TOJIBKO
MOJUTPOMHOrO mpornecca. [Ipun Mcnoiap30BaHUKM B YCTAaHOBKE aauabaTHOro mporecca
m=kl_=k .

TEX an

Y4uThIBas U3JIOKEHHOE, OTHOILIEHHE TEXHUYECKUX PaObOT KOMIIPECCOPOB, HCIIOIb-
3YIOUIUX U30TEPMUUECKUNA U MOJUTPOMHBIE MPOLIECCHI CKATUSI T'a3a, MOYKHO OTIPEIETUTh
ypaBHEHHUEM:

a

b=—, )

n
TJie 71 — [0Ka3areib MOJUTPOIIBI, BEIMUYNHA «a» — OTHOILICHHE PadoT 1o ypaBHEHHIO (5).

I'pa¢ukn ypaBuenus (11) nokazans! Ha puc. 3 (kpuBbie 6-9). B orinune ot Benu-
YHHBI «a», TIPH BCEX 3HAUCHMSX T BeJTHUUHA «b» < 1. DTO 03HaUaeT, 4To B KOMIIpECCOpe
C M30TEPMHYECKUM CKATHEM 3aTpara TEXHHYECKOH paboThl MEHbIIIE, YeM B KOMITPECCO-
pe ¢ annabaTHBIM CYKATHEM.

[TosmrydeHHBIH pe3ynbTaT MOATBEPKIACTCS puUC. 2, Tae mIomans 1-2a-3-4-1 menbie
niomanu 1-2h-3-4-1 B mobom juanasone naBiaeHus p -p,. Mzorepmuueckuii npomecc
CKaTus raza B KOMIIPECCOpe peaau3yeTcs MyTeM OXJIaKACHHs CTEHOK KOMIIpeccopa Wiln
MPOMEXYTOUYHBIM N300aPHBIM OXJIAXKJICHHEM C)KaTOT0 ra3za MeKAy OTACIbHBIMU CTyIe-
HSIMH KOMIIpeccopa.
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AHanu3 MpoLeccoB PacIIUPEeHHs Ha puc. | MOKa3bIBaeT, YTO B JHOOOM IUara3o-
HE JaBjieHuH p -p,, TeXHMYeCKass paboTa TEMIOBOIO JBUIaTess € M30TEPMHUYECKHM
pacimpeHueM pabodero Tena OoJblle ee ke ¢ aauabaTHBIM paclIMpeHHeM (IUIoLab
1-2a-3-4-1 6onbme wiomanu 1-25-3-4-1).

Juist mpuOmiKeHus mporiecca paciiipeHus K H30TePMUYECKOMY B TEIUIOBBIX JBUTa-
TEJISIX UCIIOb3YIOT IPOMEXKYTOUHBIHN Ieperpes pabouero tena. Hanpumep, B TypOuHax
pabodee Teno (map WM ras), OXJIaKJACHHOE IIPH ero aJuadaTHOM PaclIMPEHHHU B TIEPBOil
YacTH TypOWHBI, BBIBOAAT U3 TypOMHBI U MOAOTPEBAIOT IO HAYAJIBHOH TeMIeparypbl 1
3aTeM HAIpPAaBISIIOT BO BTOPYIO YaCTh TYPOHHBI, TOBTOPSISL 3TOT MPOLIECC HECKOIBKO pas.

B pesynbTare BBILICH3IOKEHHOTO OBUTH CAETaHbl CICIYIOIINE BEIBOBL.

1. B TeIUIOBBIX JABUTATENSX, UCIIOIB3YIOIUX TOJUTPOIHBIC MPOLECCHl paclnpe-
HUS paboyero Telna ¢ nokasaresneM nonuTpors! / < n < k, HMEIOLINX OOLIYI0 HA4aJbHYIO
TOYKY ¥ OJIMHAKOBBIC KOHEYHbIC NaBlCHHUS, paboTa mpouecca M TeXHUYecKas pabora
JBHUrarTelisi MUHUMAJIbHBI IPU aIua0aTHOM PaclIMPEHHH M MaKCHMaJIbHBI [IPU H30Tep-
MHYECKOM PACLIMPEHUH, HEIIPEPBIBHO BO3pAcTasi ¢ YMEHBIICHHEM 7 OT k 10 1, ipu Jito-
OBIX OJIMHAKOBBIX JUISl BCEX MPOLIECCOB BEJIMYMHAX OTHOIICHUS HAYaJIbHOTO U KOHEYHO-
TO naBneHus p,/p,> 1.

[pu n3oTepMHUYIECKOM IIpOLIECcCce paclInpeHus pabovero Teja TeXHudeckas pabora
JBHUrarelis U paboTa mpoluecca pacIIMPeHUs] PaBHbI 10 BEJIMYMHE, a IS APYTUX MOJIH-
TPOIHBIX MMPOLIECCOB ¢ NoKaszareneM 1 < n < k, TeXHUYeCcKas paboTa BUraresisi B 1 pa3
Oouble paboTHI Mpoliecca paclupeHus padoyero Tena.

B monuTponHeIX nponeccax pacunpeHus, B TOM YUCIIE H30TEPMUIECKOM Mpoliecce
¢ mokaszateneM noauTponsl 1 < n <k, pabota moboro mnporecca 0obiie paboTh aaua-
OaTHOrO mpolecca ¢ okKazarenem n = k.

2. B xommpeccopax, HCIONB3YIOUIHUX TOJUTPOIHbIE MPOLECChl CKATHA ra3a ¢ mo-
KazaresneM HonuTponsl 1 < 7 < k, UMEIOIUX 00IIYI0 HAYaJIbHYIO TOYKY U OJMHAKOBBIC
KOHEYHBIC JIaBJICHHUS, TEXHUYECKasi paboTa KOMIIpEeccopa MUHUMAIIbHA TIPH U30TEPMH-
YEeCKOM CXKAaTHHU T'a3a U MaKCHMallbHa IPH ero aJuadaTHOM CXKaTUH U HENPEPhIBHO BO3-
pacraer ¢ yBesu4eHHEM 7 OT 1 10 k, mpH Jr00BIX OJMHAKOBBIX Ul BCEX IPOLIECCOB
BEJIMYMHAX CTENEHH IOBBILCHHUS IaBICHHUSA Ia3a, PaBHBIX T = p,/p, >1.

[pu n30TepMHUYECKOM MIPOLIECCE CHKATHUS Ia3a TEXHUUEeCKas pabora KoMIpeccopa u
paboTa mporecca cxatusi paBHbI 10 Be4duHE. [Ipy Ipyrux MOJUTPOIHBIX IpoLeccax
cxarus ¢ nokasarenieM 1 < n < k TexHuueckas paboTa KoMipeccopa 0oJblie padoThl
npoLecca CKaTus JUIs JIIOObIX 3HAYCHHUH 7T CTEIICHH MOBBILICHHS IaBJICHUS ra3a.

3. PaboTa M30TepMHYECKOr0O MpoLecca CKaThs raza Gonblie paboThl APYroro mo-
JIUTPOIHOTO, B TOM YHCJIE aMabaTHOro NPOLECcca CKaThs NPU T < T, paBHa paboTe 1o-
JIUTPOIHOTO IIPOLECCA IPHU T = T, MEHbIIE PAOOTHI MOJUTPOITHOIO MPOLECCa HPH T> T,

4. BennuuHa m = p /p, CTeNEeHM NOBBILCHUS IaBICHUS ra3a, P KOTOPoil paboTa
U30TEPMUYECKOTO IMPOLecca CKaTHsl paBHA paboTe CKATHSL APYrOro MOJUTPOIHOTO, B
TOM 4HciIe anuabaTHOro, IpoLecca CKaThs ¢ IoKasareseM nonuTpornsl 1 <n < k, sBis-
eTcs (GyHKIHMEH oKa3aTes n, BO3PACcTast C ero yBEJIHYCHUEM.
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Paccmompeno gpopmuposanue mukpoxaiumama 6 8030YWHOM RPOCMPAHCINEE KPLIMBIX 080~
P08, Umo no38osen OYeHumsb NOAe3HOCMb UX NPUMEHEHUs. 8 20PO0AX.

B Poccun HeoctaTtouHO MecT 11t KOM(QOPTHOTO BPEMSIIPEPOBOXK/ICHHS BHE JKH-
JIBIX JIOMOB U JIPYTHX 37[aHMi, TaKk KaK BCErJa HaJ0 3allUIIaThCsA OT NepPEeMEHYUBON U
4acTo HeOJIaronpusTHON MOTO/bl B TEUEHUE BCETO rojia. XOJOAHBINH MepHoj] roja 1u3Be-
CTEH CBOMMH MOPO3aMH C BETPOM, CHETONA0M M MOKPBITBIMHU JIbAOM Joporamu [1], a
B TEIUIBIHA MEpPUO rojia U3-3a MUPOBOTO MOTEIUICHHUS 3a MOCIeaHue AecaTuieTus B PO
MOTYT ()OPMHUPOBATHCSI OYECHB JKAPKHE TEMIIEPaTypPHbBIE YCIOBHS B JHEBHOE BPEMS.

ITepexpbIThIi CBETOMPO3pAUHBIM IEPEKPHITUEM ABOP WM YIHIIA, MU YaCTh YIUIIBI
MO3BOJISIET B TEYCHNE BCETO I'0J1a ¥ B YACTHOCTH B TEILIBII NEPUOJ To/la NOIYy4nTh Oosee
KOM(OPTHBIE YCIOBUS MTPeObIBAHMS JTIOZICH BHE MOMEIIEHHH 1 31aHni. Takue nepexpol-
Thl€ JABOPBI WM YJIUIBI MOTYT COEAMHATH MUKPOPAHOHBI C MapKaMU U JAPYyTUMHU 3]a-
HUSIMHM M CHCTEMOI TpaHCIIOpTa B ropojie. A Takke Takue JBOPhI MOTYT ()OPMUPOBATh
MOTEHIIMAJ YHEPrOCOEPEIKEHNUS ISl CHCTEM OTOIICHHS U TEIUIONIOTPEOICHNSI.

PaccMoTpuM xuitoe 31aHUe ¢ MEPEKPHITHIM JBOPOM JUIsl KITMMATHYECKUX YCIOBUM
I. MockBbl B Teruiblil mepuon roga. IlepexpsIThiil 1BOp 3aAaH ¢ pa3MepaMu B ILIaHE
63%63 M. [To mepumMeTpy MEepeKpbITOTO ABOPA PACIOIOKEHO 3[JaHUE C JJIMHAMH BHEIII-
HuX (hacanoB 87 M U KoNMHYECTBOM dTaxkeld 5. CyMmapHas miomaab OKOH W CTCH, BbI-
XOASIIMX BO BHYTPEHHHH ABOP, paBHBI 840 1 3 393,6 M? COOTBETCTBEHHO, a IUIOMIAIH
KPOBJIM M TPYHTa B MEPEKPHITOM JBOpe paBHBI 3 960 M. OObeM MEpEeKphITOro IBOPA
paBen 213 312 m* [1]. o cymectBytoumm B PO Hopmam CIT 50.13330.2012 «Temnosast
3amuTa 3naHui» u CIT 131.13330.2012 «CtpouTenbHas KIUMaTOIOTUS» OMPEEIICHBI
K03(UIMEHTHI TEIuIoNnepeadl OKOH, CTEH U CBETONpo3padyHoi kposiu. [Tpumem kak
JIOMYyIIEHHE, YTO BO BCEM 3[aHUU B IHEBHOE U HOYHOE BpeMs MOJAeP>KUBAETCS TeMIIe-
parypa B IIOMEILICHUsX, OOpaIleHHBIX BO BHYTPEHHUIT 1BOp, paBHOU +25 °C 3a cueT pa-
OoTaroreil cucTeMbl KOHIANIIMOHUPOBaHUS Bo3ayXxa. CXeMaTHYHO pa3pes3 U IUIaH TaKOoTo
3@HUS MpeJCTaBleHbl Ha puc. | u puc. 2. TennoBble MOTOKM BO BHYTPEHHEM JIBOPE
(BXOAAIIME U BBIXOJSIIME) IOKa3aHbl Ha puc. | u puc. 2.

[Ipu popmMupoBaHNUU KPHITOTO JIBOPA MPOBEICHBI PACUETHI €r0 TEIUIOBOIO PEKMMa
JUISL ONIPEeNeHUs JUHAMUKY U3MEHEHUS BEJTMUUHBI TEMIIEpaTypbl BHYTPEHHETO BO3/Y-
Xa, 94TOOBI MOHSTH YPOBEHb KOM(OPTHOCTH TIPH HAXOXKICHUHU YEJIOBEKa BHYTPH TAKOTO
MPOCTPaHCTBA.

B temnuiblit nepuos roga NoCTyIUIEHNE TEMIOTHl B IPOCTPAHCTBO MEPEKPBITOTO ABO-
pa MPOMCXOAUT Yepe3 CBETONPO3PAYHOE MEPEKPHITHE 33 CUET COJHEUHOM paauanuu u
3a cYeT TeIulonepeaads, a Ipyu pa3orpeBaHUN BO3AYIIHOTO MPOCTPAHCTBA MEPEKPHITOrO
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JIBOpa TEIJIOBBIE ITOTOKH Yepe3 CTEHBI M OKHA, BBIXOSIINE BO BHYTPEHHHI ABOP, OymyT
MIOCTYTaTh B TIOMEIICHHUS 3/1aHUs, Pa30TrpeBas MX, a TAK)KE TEIIOBOI MOTOK OyzeT ro-
CTyIaTh B PYHT NEPEKPHITOTO IBOPA, MOBLIIIAs €r0 TeMIeparypy. M3yueHue TennoBbIx
MIOTOKOB B IIEPEKPBITOM JBOPE MO3BOJSAET IPOBECTU PACUETH U3MEHEHMS TEMIIEPATyPhI
BHYTPEHHETO BO3YyXa.

Q commeunas pammarus

-
NSNS ///\\\///@\ NSNS NN

Puc. 1. Pa3pes 31aHus ¢ IEPEKPHITHIM JBOPOM C IPUMEHEHHEM CBETOINPO3PAYHON KOHCTPYKLIUU

Puc. 2. Ilnan 37aHUS ¢ TEPEKPBITHIM CBETONIPO3PAYHON KOHCTPYKIHEH TBOPOM
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Puc. 3. TeroBoil MOTOK OT COTHEUHOH paguanuu

Jns aHanu3a TEmaoBOro pekMMa BHYTPEHHEIO JIBOpA, MEPEKPLITOrO0 CBETONPO3-
pavHOM KpPOBIJICH, B TEILTBIA MEPHO Tola HEOOXOANMO TIPOaHAIN3HPOBATh U3MECHECHUE
TEeMITepaTyphl HAPy>KHOTO BO3/IyXa, KOT/Ia TEIUIOTa OT CONHEUHOU pamuaryu (puc. 3) u
TeMIleparypa Hapy>KHOTO BO3ayxa (pUcC. 4 ¥ pUC. 5) MaKCHMAIIbHBI B THEBHOC BPEMSI.
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Puc. 4. YcnoBHas TEeMIIEpAaTypa Ha MOBEPXHOCTU CBETOIIPO3PAYHOTO MMOKPBITUA [JIST UFOJIA
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Bpewmsi, nau
Puc. 5. U3menenne temneparypsl Bo3ayxa (°C) Bo Bpemenu ¢ | mas mo 22 asrycta 2018 rozga:
1 — cpenHsisl THEBHAsI TeMIlepaTypa, 2 — CpPeAHssl HOYHasl TeMIlepaTypa, 3 — TeMIIepaTypa OKOH-
JaHUSI XOJNOAHOTO TEpPHoJa roja, 4 — TeMIeparypa A pacueToB CHCTEM KOHAWIMOHUPOBAHUS
BO3JyXa, 5 — MakCHUMaJbHasl TeMIepaTypa 3a UIojb, 6 — YCIOBHAsI TEMIIEpaTypa y TOBEPXHOCTH
CBETOINPO3PAYHON KOHCTPYKIIUH JUISI TOPH30HTAIBHON MOBEPXHOCTH
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Ha puc. 3 nokazaHo, Kak U3MEHSETCS TEIUIOBOW MOTOK OT COJIHEYHOW paaHaIiii,
MOCTYMAIONINH HA TOPU30HTAJIBHYIO MOBEPXHOCTH MpH Oe300s1auHOM HeOe B TeueHHe
nust ¢ 9 1o 20 yacoB, 4To HEOOXOANMO JUISL ONPEAEICHNS TEINIOBOTO II0TOKA, IIOCTya-
IOLIETO Yepe3 CBETONPO3pavyHOE MOKPHITHE BO BHYTPEHHUHN MEPEKPBITHIN JBOP 32 CUET
TEIUIONIEpeJady U B BUJE COJIHEYHOM pajualiy Ha CTEHbI, OKHA M I'PYHT, pa3orpesas
nX. OCHOBHBIM HCTOYHHKOM TEIUIOBBIX ITOCTYIUIEHHUH BO BHYTPEHHHUH ABOD SBISETCA
TEIUIOTA OT COJTHEYHOM pajraliuy, ee 3HauCHHE ONPEAEICHO HA OCHOBE CYIIECTBYIOIINX
KJIMMAaTHYECKNUX CHPABOYHBIX AAHHBIX, 3aBUCAIIMX OT HIMPOTHI MECTHOCTH M a3MMYTa
coyiHLa B TeyeHue qHs [2]. Ha ocHOBaHMM JAHHBIX 110 NOTOKAaM TEIUIOThI OT COJTHEUHON
pasnanyy IpOBEJCHbI pacUeThl YCIOBHON TeMIepaTyphl HAPYKHOTO BO3/lyXa y OBEpX-
HOCTH CBETONPO3PAYHOTO MEPEKPHITHSI B TEUCHNE JHEBHOTO BPEMEHH ISl OIS ¢ 9 1o
20 gacosB, a pe3yJIbTaThl pacyeToOB NIPUBECHBI HA puUC. 4.

Cpenusist TeMIiepaTypa 3a JHEBHOE M HOUHOE BPEMsI IIOJIy4YeHa COIIACHO CYIIECTBY-
fouieil MmereonHpopmannu (rpaduxu 1 un 2 ua puc. 5). Temneparypa +8 °C B cpaBHEeHUH
CO CPEAHMMH 3HAYCHUSIMH THEBHOIM M HOYHOM TeMIIepaTypbl Hapy>KHOTO BO3JlyXa I10-
Ka3bIBAaCT, YTO JAHHBIA MEPHOJ SBISIETCS TEIUIBIM M CHCTEMbI OTOIUIEHHUS HE PadoTaroT
(puc. 5, rpaduk 3). Temmeparypa Al pacdeToB CHCTEMbl KOHJUIIMOHUPOBAHUS BO3-
JlyXa MOKAa3bIBAaeT, YTO €€ 3HAYCHHE HE yYUTHIBACT MOCTYIUICHHUE TEIUIOTHI OT COJHEY-
HOW paguanuu (puc. 5, rpaduk 4). MakcumanpHasi TeMIeparypa Hapy>KHOTO BO3yXa
OmiKe K yCIOBHOW TeMIlepaType Hapy)KHOTO BO3[yXa, KOTOpask YYUTBIBAET MOCTYTIJIe-
HUE TEIUIOTHl OT COJHEYHOM pajualiu, HO Bce ke Hike ee (puc. 5, rpaduk 5). U3
aHaym3a rpaduKoB HA pPUC. 5 BUJIHO, YTO yCIOBHAS TEMIIEpaTypa HapyKHOTO BO3/1yXa y
ITOBEPXHOCTH CBETONPO3PAUYHON KOHCTPYKLIUH JUIsl TOPU30HTAIBHOMN IIOBEPXHOCTH OKa-
3bIBAaCT MAKCUMAJIbHOE 3HAUCHHE Ha TEMIIEPAaTYPHBII PEXXHUM IIEPEKPBITOrO CBETONPO3-
payHO# KpOBIIEH BHYTPEHHETO ABOPA B TEIUIBIH IIEPHOJ I'OAA, a BO B3aUMOACHCTBHH C
MIPOHMKAIONIEH Yepe3 CBETONPO3padyHOe OKPBITHE COTHEUHOHN paguanneil onpeaessor
TeMIIepaTypy BHYTPEHHETO BO3/1yXa BO ABOpe. 3HaueHus Temreparyp (rpaduku 3, 4 u
5 Ha puc. 5) MpHUHATH Ha OCHOBaHMM HopMmartuBHOro nokymenrta CIT 131.13330.2012
«CrponTenpHasi KIuUMaToJorus». Pacder ycloBHOW TeMmnepaTypbl Y TOPH30HTAJIBHO
PACIIONIOKECHHON TTOBEPXHOCTH CBETOINPO3PavdHOi KpoBiH (puc. 2 u rpaduk 6 puc. 5)
MPOBEJEH Ha OCHOBE METOIUKH, U3JI0KEHHOM B CLIPABOYHUKE JUIs1 IPOEKTUPOBAHUS 30aHUM [2].

Ecnu BHYTpeHHHUI JBOp HEPEKPHITH CBETONPO3PAYHOM KPOBIECH C HEOTKpHIBae-
MBIMH CTBOPKaMH, TO BHYTPEHHHH JIBOp MPEBPATUTCS B MOA0OME aTpuyMa, KOTOPBIH
MOYKHO M HYXKHO HCIIOJIb30BaTh, HAIIPUMED, 3aMIOTHUB MPOCTPAHCTBO aTpUyMa 3UMHHUM
CaJIoM C HEOOXOAMMBIM MUKPOKIMMATOM JJIsi 3MMHETO ¥ JIETHETo NepHojIoB roza [3].

[lepekpbiTHE BHYTPEHHEIrO JIBOpa MOXKET MMEThb OTKPBIBAIOIIMECS CTBOPKH, YTO
MTO3BOJIMT B TEIUIBIH MEPHOA ToJa PETyINPOBaTh TEIJIOBOM PEXHUM B BO3IYLIHOM HpO-
CTPAHCTBE BHYTPEHHETO JIBOPA.

Ecnu B Teruiblii nepuoa rojia B KPeITOM JIBOPE CO CBETONPO3PAYHBIM IIEPEKPBITHEM
OTKPBIBAIOIINECS] CTBOPKH JIEPKaTh MOCTOSHHO 3aKPBITHIMH, TO B JHEBHOE BPEMsI B HEM
OyzeT oueHb XKapKo, a B HOYHOE BpeMsi OH OyzieT ocThiBaTh. Eciu B BeuepHue, HOUHbBIE U
YTPEHHHE Yachl CYyTOK OTKPBITH CTBOPKH, TO BHYTPEHHUH JBOP OyAeT NPOBETPUBATHCS U
OCTBIBATH ITOCJIE 3aX0/Ia COJHIIA €CTECTBEHHBIM 00Pa30M.

Jlist CHUOKEHUSI TeMIIepaTyphl BO3JyXa JHEM BO BHYTPEHHEM JBOPE MOXKHO HC-
I10JIb30BaTh TEIIOBOM HACOC THIA «BO3AYX-TPYHT», KOTOPBIH OyleT oxJaxJIaTbh BO3-
JIyX B IIPOCTPAHCTBE BHYTPEHHETO J(BOpA HANpaBiisisi W30BITOK TEIUIOTH B TPYHT JUIA
HAKOIUICHUSI, MJIM TEIJIOBOM HACOC THIIA «BO3AYX-BOJa», HAIIPABIISS U30BITOK TEIUIOTHI
B TETION30JIMPOBAHHBINA 0aK C BOMOW JJISi HAKOIUICHUS. AKKYMYJIUPOBAHHYIO TEIIOTY
MOYKHO HUCIIOJIB30BaTh B XOJIOAHBIN TEPHOJ T0J1a ISl [TOJJ0rPeBa NPOCTPAHCTBA BHYTPEH-
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HETO [BOpPa, I CHCTEMBI OTOINICHHUS, IJI1 FOPSIEro BogocHadxenus u np. Ha puc. 6
IOKa3aHa CXeMa IPUMEHEHHs TEIIOBOr0 HACOCa.

TemnoBoil IMOTOK B JHEBHOE BPEMS OT IIEPEKPHITHA MOCTYHNAET BO BHYTPEHHHMIA
nBop (Q, u Q,), a 3aTeM IPH NOBBIIICHHN TEMIIEPATYPhl BHYTPEHHETO BO3yXa BO IBOPE
TEIIOBOM MOTOK IOCTYIACT B IOMEIICHHUS 31aHus Yepe3 okHa u cTensl (O, — 0,) U B
rpyHT (Q,), 4TO MOKa3aHO Ha puc. 1 u puc. 2. B HOYHOE Bpems, KOIJa CONHIA HET, 1
TeMIIepaTypa Hapy>KHOTO BO3yXa IOHMKAETCSI, BHYTPEHHHMIT IBOP HAYMHAET OCTHIBATE,
U TEIUIOBOM MOTOK HAYMHAET HOCTYIATh M3 BHYTPEHHETO ABOPA Yepe3 MOKPHITHE B Ha-
PYXKHBIH Bo3ayX. [IpH HEOOXOXMMOCTH MOKHO OTKPHITh CTBOPKH IIOKPBHITHS, W TOIZA
HPOIIECC OCTHIBAHMS BHYTPEHHETO JBOPA B HOYHOE BpeMs yCHIHTCH. IIpH HMCIIONB30-
BAHHMHU TEIIOBOTO HACOCA THUIIA «BO3AYX — IPYHT» HIH «BO3IyX — BOIA», H30BLITOUHAS
TEIJIOTA U3 BO3YLIHOTO IPOCTPAHCTBA 1BOPa (Q,,) B TEYCHHE BCETO JTHS [EPEMEIIAeTCs
B IPYHT MM B BOAY (Q,,) ISl HAKOILICHHS M IIOCNIE/IYIOMIEro HCIOIb30BaHus (pHC. 6).
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Puc. 6. Pa3zpe3 3maHus ¢ MEPEKPHITHIM CBETONIPO3PAYHOI KOHCTPYKIMEH ABOPOM H C TETTIOBBIMHU
HAacoCaMH THIIA BO3MyX-TPYHT U BO3AyX-BOzAa

banancoBble ypaBHEHHs IOTEPh M MOCTYIUICHUH TEIUIOTHI B IEPEKPBHITOM I[BOPE
MIO3BOJISIIOT OIPEEIUTh TEMIIepaTypy BHYTPEHHETO Bo3ayXa (1):
0+0,=0,+0,+...+0,; )
JFO=f(Q,....0)). )
banancoBble ypaBHEHHS MOTEPh U MOCTYIJICHUH TEIUIOTHI B IEPEKPBITOM ABOPE C
YYETOM IEHCTBHSA TETIOBOTO HACOCA TOTOIHEHBI MOTIOMIEHHEM U30bITKA TETIOTHI ()
UCTIapUTeJIeM TEINIOBOTO HAcOCa.
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Puc. 7. I3MeHeHne TeMIepaTypsl BO3/lyXa B IIEPEKPbITOM BHYTPEHHEM ABOpe ¢ 1 Mast 1o 22 aBrycra
2018 roma mpu MaKCHMaJIbHOM 3HaY€HUH TEIUTOTHI, TOCTYHAIOMIEH OT COMHEUHOU pauamud (1), i
HEOOXOMMas TeMIIepaTypa JJsi KoOM(pOPTHOTO MPpeOBIBaHUS YeIOBEKA BO BHYTPEHHEM JBOpE (2)

[TpoBenenuble pacuersl I (AKTHUECKUX 3HAUYCHWH TeMIepaTrypbl HapyKHOTO
BO3/yXa IOKa3aiu, yTo 3a nepuox ¢ 1 mas no 22 asrycrta 2018 roga 3a 1HEBHOE Bpe-
Msl CyMMapHO€ 3Hau€HHE U3 MAaKCUMAJIbHBIX 3HAYEHUH KOJMYECTBA TEIJIOTHI, IIOCTyIa-
I01lIe BO BHYTpeHHUU 1BOp, paBHO 600 kBT, u cpelHee 3HaUYE€HUE M3 MAKCUMAJbHBIX
3HaYeHUH Temneparypsl Bozayxa pasHo 70 °C. HeoOxomumas temmeparypa aisi KOM-
(opTHOTO TIPEOBIBaHMS JIIO/IEH BO BHYTPEHHEM JIBOpE NMPHHATA paBHOH 22-26 °C, 4To
npuMepHO Ha 45 °C (puc. 7) HIDKE TEeMIIepaTypsl BO3ayXa BO BHyTpeHHEM JBope. [
HCIOJIb30BAaHMS TPYHTA B Ka4€CTBE HAKOIIUTEIIS TEIUIOBON SHEPTHMH HEOOXOAMMO MPOBE-
CTH MOJICINPOBAHKE TEIUIOBOTO PEKMUMA IPyHTa [4], YTO IO3BOJIUT ONIPENCIIUTD aKKyMYy-
JUPYIOUIYI0 eMKOCTh U 00BbEM MaccHBa IPyHTA, a TAKXKe NIyOUHY M 9aCcTOTY 3aJI0KCHHS
CKBA)XMH ISl pa3MEIICHUS] KOHAECHCATOPOB M ONPEAEICHNsT HE0OX0IMMOT0 KOJINYeCcTBa
1 MOIIHOCTH TETJIOBBIX HACOCOB.

[NoBblmeHHAs TeMIeparypa Bo3LyXa B KPBITOM JABOPE MO3BOJISIET MOJIYYHUThH Oojee
yaoOHOE /ISl OT/bIXa JIIOJCH MPOCTPAHCTBO B 3UMHEE BpeMs,  cOeperarb TEIJIOBYIO
SHEPIHIO B TEIUIOE BPEMs T0/la, HAKaIIMBasl €€ B TPYHTE MM BOAE UIsl OCIIETyIONIETO
ncrnonb3oBaHuss. CBETONPO3pavyHOE MOKPHITHE 3aTEHSET MIPOCTPAHCTBO JBOPA, YTO MO-
JKET TOTPeOOBaTh JOTOJIHUTEILHOTO OCBEIICHHS [5], MpH 3TOM HEOOXOAMMO OUHILATH
CTEKJIa OT CHEra 3MMOM U IIbUIN B TEIUIBIM MEPHOJI rojia.

BenTmsinust 6osbmioro o0beMa BHYTPEHHETO JBOpa HEOOXOAMMA M3 YCIOBHUS KO-
JMYECTBA JIIO/IEH, KOTOPBIE BO3MOXKHO OYy/lyT OT/IBIXaTh WM IIPOBOIUTH BPEMs B paccMa-
TPUBAEMOM NPOCTPAHCTBE BHYTPEHHETO JIBOPA.

CoxpaHeHHas TEIUIOBAst SHEPTHSI MOXKET OBITH HCITOIL30BAHA /ISl JIFOOBIX CIIOCOO0B
II0JI0TpeBa BHYTPEHHETO JIBOpPA B 3UMHUI MEPUOJ U JIPYTUX 33134 TETJIONOTPEOICHHS
3/IaHHEM.
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Paccemompen sxkcnepumenmanvHolll cmeHo no U3V4eHUro GIUSHUS 23060l U NAPO2A30601
npumecu 6 nomoke Ha meniooomenHvie npoyeccol. Ha 0CHOGaHUU NPOOEIAHHOU IKCHEPUMEH-
MmanvHoU pabomul cOeNaH 81800 00 IhHEKMUSHOCU U NPUMEHUMOCU MAKO20 MUNA UHIMEHCU-
Qukayuu 8 nPOMbIULEHHBIX MENI00OMEHHBIX ANNAPAMAX.

CTpOUTENBCTBO 3IaHUN U COOPYKCHHI C yUETOM COBPEMCHHBIX HOPM U TpeOoBa-
HUH 110 3HEProd3GHEKTUBHOCTU U FHEPrOMOTPEOICHIIO HEBO3MOXKHO 0€3 BCECTOPOHHE-
ro aHajgu3a. B moMoIs HHXEHEPY-TPOCKTUPOBIIUKY MPUXO/SAT TEXHOJIOTUH HH(pOpMa-
uoHHoTo MonenupoBanust BIM (Building Information Modeling). C moMOIIbIO TaHHOU
TEXHOJIOTHH CO3JJACTCsl HE TOJIBKO apXUTeKTypHas 3D-Monenb 3nanus, HO U nHpOpMa-
[UOHHAS MOJICIb C YUCTOM HMH)KCHCPHBIX CETCH, BCHTHIIAIUH, TCIUIOCHAOKCHHUSI, OCBE-
IICHUS, a TAKXKE YYUTHIBAIOTCS TEXHOJIOTHMUCCKHE MPOICCCHI MPOU3BOJCTBA, KOTOPHIC
MPOUCXOAT B 3TOM 3/JaHUH.

B coBpeMeHHOM MUpE MPOIIECCHl MePeHOCca U Mepelaud TeIJIOBOH SHEPTUU SIBIIS-
IOTCSI KpalfHe BaKHBIMH, ITOCKOJIBKY PEIIAIOT 33/1a4y HE TOJBKO O BO3MOXKHOCTH MPOU3-
BOJICTBA U MEPEPaOOTKU PECYPCOB, HO U BEDKHBAHMS YEJIOBEKA B CYPOBBIX KIMMATHYC-
CKHX YCJIOBHSIX.

OMHUM U3 BAXHCHIINX 3BCHBEB B CIOKHOM IPOIIECCE JOCTABKU TEILia MOTPeOu-
TEJII0 BBICTYIACT TEIJIOOOMCHHBIN ammapaT. IMEHHO 3TO YyCTPOWMCTBO OCYIIECTBISCT
MPOIECC Mepeadyn TEIJIOThI OT OJHOTO TCIUIOHOCUTENSI K Jpyromy. Takue ammaparsl
MHOTOYHCIICHHBI KaK [0 CBOEMY TEXHOJIOTHMUCCKOMY HA3HAYCHHUIO, TAK U MO KOHCTPYK-
TUBHOMY O(OopMIIEHHIO.

TpaauIMOHHO B CHCTEMax TCIUIOCHAOKCHUS MPUMCHSIOTCS KOKYXOTPYOHBIC Te-
MI00OMEHHBIC almaparbl, KOTOPHIC MOCTCIICHHO 3aMCHSIIOT IUIACTHHYATBIC TEII000-
MEHHHUKHU Pa300pHOro TUMa ¢ 0oJiee BHICOKMMH XapaKTCPUCTHKAMH TCILIONEPEIaYn U
MeHbIIMMHU Tabaputamu [ 1, 2].

TenmeHIUs BpEMEHU TAaKOBa, YTO JIt00ask SAMHUIIA 000PYIOBAHUS CTPEMUTCS OBITh
ONTUMHU3UPOBAHHOMN, M TEIUIOOOMEHHBIC ammapaThl He HcKitoucHue. CoKpalieHue Me-
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TaJUIOEMKOCTH 00OpPYIOBAaHUS NPH MOBBIIICHUH Y(PPEKTUBHOCTH TEIUIONEPEHOCA JI0-
CTUTAETCS 33 CYST MHTECHCU(PUKAIIIH TEIUIO0OOMEHHBIX IporeccoB. CyIIecTByeT MHOXKE-
CTBO padOoT, MOCBSIICHHBIX TEMAaTHKE IMPOMBIIIIJICHHOTO IPUMEHEHUS HHTCHCH(DUKAIIH
TerroooMeHna. O030p u KiaccHuPUKAIMS METOJIOB HHTEHCH(MUKAIUU TEIUIO0OMEHHBIX
MPOIIECCOB, KOTOPHIE HCCICIOBAINCEH Ha MIPOTSHKEHUH JIByX BEKOB, HCUEPIIHIBAIOIIE Pac-
CMOTpEHBI B pabore [3], uCXo/s U3 pe3yabTaToB KOTOPOI MUPOKOE MPUMEHEHNE HAIIUTH
METOJbl TAaCCHBHOW WHTCHCH(DHUKAIIH TEIIO00OMEHA.

[TepciekTHBHOE HAMIPaBICHHUE B STOM BOIIPOCE MMEET MHTCHCU(DUKALINS TIPU TIOMO-
M KABUTAIMOHHBIX MIPOIECCOB, YTO IMO3BOISICT OYHIATh BHYTPEHHUE TEIII0O0OMEHHBIC
MOBEPXHOCTH ¥ TypOYIU3UPOBATh MPUCTCHHEIH CJI0H [4, 5] Ipu OMOIIX BBOA Ta30BOM
WJIH MUKPOITY3bIPEKOBOM Cpebl B TOTOK TETLIOHOCUTENS [6]. [laHHBIE METOBI OTHOCST-
Csl K aKTHBHBIM METOJIaM U He TPeOYIOT YBEITHYCHHUS TeIIO0OMEHHOH TOBEPXHOCTH, YTO
MTOJIOKUTEIEHO CKAa3bIBACTCS HA METAIIOEMKOCTH KOHCTPYKIIUH.

Pabora mocasmeHa 3KCIIepUMEHTAIIEHOMY UCCIICIOBAHUIO BIUSHUS Ta30BOW U I1a-
pOTa3oBO# cpeibl Ha MPOIECCH TeIMII000MEHa, MTPUMEHHUTEIHHO K IPOMBIIIICHHBIM Te-
II000MEHHBIM armapaTam. JJis pereHns oCTaBIeHHBIX 3a1a4 Ha 0a3e «JlaboparopHoro
KOMITJICKCA IKCIIEPUMEHTAIBHBIX TEILIO(QU3HUSCKUX CTCHIIOBY Kadenpsl «SaepHbie pe-
aKTOPHI M YHEPIeTHYSCKHUE YCTAHOBKM» OBUT M3TOTOBJICH AKCICPUMEHTAIBHBIN CTEH]
«CK-1» [7]. CocraB cTeHaa npeaocTasiieH Ha puc. 1.

Puc. 1. CocTaB uccieoBarenbcKoro CTeHAa: / — CyKaromiee Coruio; 2, 5 — y4acTOK BU3yalln3allui
MOTOKa; 3 — BHEIIHUI KOXKYX; 4 — BHYyTPEHHHUI KaHAT; 6 — TEIIIOU30JISIN

JlaHHBIH CTEH]T IPEICTaBIISICT COOOM BA KOAKCHATHHBIX IUIHHIIPA U, TIO CYTH, 5B-
JISIETCS. MPOCTEHIIe MOJECITBI0 KOXKYXOTPYOHOTO TeruiooOMeHHHKa. i1 co3manus ma-
pOTa30BOM Cpebl YCTAHOBICHO CYXKAIOIIee COILIO, KOTOPOE MPU HEOOXOAMMOCTH MOXK-
HO 3aMEHUTH PKEKTOPOM U MPOBOAUTH JATbHEHIIEE UCCICIOBAHNE C UCIIOTh30BAHIEM
TOIIBKO Ta30BOM (Da3bl.

PaBHOBecHass KOHIIEHTPALKs PaCTBOPEHHOTO Ta3a B BOJC OIHCHIBACTCS 3aKOHOM
I'enpu — Janbrona [8] u 3aBucut oT nasneHud. [Ipu nageHuu gaBieHUs )KUJIKOCTH 110
OTHOIICHUIO K JaBJIICHUIO HACHIIICHHS PACTBOPCHHBIX I'a30B, YaCTh PACTBOPEHHOIO Ta3a
MOKUAAET MEKMOJICKYISIPHOE MTPOCTPAHCTBO TETNIOHOCHUTEIIS, HE YCIIEBACT BCIUIBITH 32
CYeT €CTeCTBCHHOH (uroTamuu ¥ o0pa3yeT MUKPOITY3bIpH HEPaCTBOPCHHOTO BO3IyXa,
KOTOpBIC CTAHOBSTCS T€HEpaTOpaMH KaBUTAIIMOHHBIX sjep. BrmocnmencTtBum 3T sapa
MPEBPANIAIOTCS B KABHTAIIMOHHBIC KAaBEPHBI U CO3JAIOT YCTOWYMBYIO THIPOAHMHAMUYC-
cKylo KaBHTanuio [9]. JlmaMeTp camMoro y3KOro CEUeHHs COIIa PACCUUTHIBAJIICS depes
YUCIIO KaBUTAIWK. [Ipy MpPOBEACHUU HKCICPUMEHTOB OPTaHU30BaHO MPOTHBOTOYHOE

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 139



O

v Tenﬂocuaﬁ;ﬂcel—me, BEHMUIAYUA, KOH()MMMOHMPOSHHMG 6030yxa, eazocHaboicenue u oceeujerHue

JBWKEHHUE CPeJl, 0ObEMHBIE PACXOIBI KOTOPBIX U3MEPSAIOTCS B Toukax G| u G,. Jlns us-
MEPEHHsI TeMIIePATyPhI CPe] UCIIOTB30BAIHNCH BRICOKOTOYHEIC TEPMOPE3UCTUBHEIC JTaT-
YUKH, ycTaHoBNeHHbIe B Toukax 7, T, T,, T, (cm. puc. 1). CTena nMeeT BO3MOKHOCTb
MEHSATH CBOIO OPHEHTAIUIO B IIPOCTPAHCTBE (BEPTUKAIbHAS U TOPH3OHTaJIbHAs), a TaK-
JKEe pa3MEIICHHE IPEIOIIETO U MPHHUMAIOIIETO TeITIOHOCUTEIIS (BO BHYTPCHHEM KaHaJe
WJIU B KOJIBIIEBOM 3a30pe). Takum 00pa3oM, UMEIOTCS YeThIPe BO3MOXKHBIE KOMITOHOBKH
AKCIIEPUMEHTAIFHOTO CTEH/IA.

[Ipu rccnegoBaHUM TIPOIIECCOB HHTEHCU(UKALINN TETUIO0OMEHA Ta30BOM HHKEKIIN-
el HeoOXOIMMO YYHTHIBATh TEMIIEpaTypy 3abpacsiBaeMoil ra3oBoii cpeasl. OUeBHIHO,
YTO IpH 3a0poce aTMOC(HEPHOTO BO3AyXa B TOPSUUH TEIUIOHOCHUTENb, YaCTh YHEPTHH
yiIeT Ha TOAOTpeB Bo3ayxa U 3(P(HEeKTUBHOCTh YCTAHOBKU PE3KO CHUZHUTCS.

DKCIEPUMEHT IPOBOAMIICS IO BCEM KOMIIOHOBKAaM CTeHAA. Pe3ynbTaThl, MOIyYeH-
HBIC B XOZIC IKCIICPUMEHTAIBHON pabOTHI, IBISIINCH UCXOTHBIMU JAHHBIMU IS pacue-
Ta OTHOCHUTEIBHOTO KOd((UIIMEHTa TeIUIO0TAa4l 13 ypaBHeHHs HproToHa — Puxmana.
Pesynberar oroOpaskeH Ha rpadukax (puc. 2 u puc. 3) B BUAC 3aBUCHMOCTH OTHOCHTEIb-
HOTO KO3 dumueHTa oT ynucia PeliHonpca.
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Puc. 2. 3menenne ko3¢ duIpeHTa TeII00TAa49N IpU TOPU30HTATBHON KOMIOHOBKE: / — «TOpS-
YHiD) TETUIOHOCHUTEINb B IIEHTPATBHOM KaHale; 2 — «TOPSIIUii» TeIIOHOCUTENb B IIEHTPATHHOM Ka-
HaJe (MCTIOIB30BaHME MKEKTOPa); 3 — «TOPSIUUi» TEINIOHOCUTEh B MEKTPYOHOM IIPOCTPAHCTBE

DKCHEpUMEHT U TOCJIEAYIOMNI pacueT ¢ BBEACHNUEM ra3a B TECIJIOHOCHUTENb IpPU
ITOMOIIY HKEKTOPa TMOKa3ajl, 4To ra3 a¢dexTuBHO nHTeHCcnpuumpyer (<14 %) remo-
0OMEHHBIE NPOIECCHl B PEKYIIEPATUBHBIX TEIUNIOOOMEHHBIX armaparax. [I0cKoIbKy Imy-
3BIPHU T'a3a HE MOTYT IPU JAHHBIX YCIOBHUSIX SKCIIEPUMEHTA CKOH/IEHCHPOBATHCA B sIIIPE
II0TOKA, OHH, MOTaast Ha TeINIOOOMEHHYIO TIOBEPXHOCTh, HAYMHAIOT HCIIBITHIBATH CHIIBI
BSI3KOTO TPEHUs CO CTOPOHBI Mozciosl. HepaBHOMEpHOCTHh MpOoQuIIs cKkopocTeil Ha 11o-
BEPXHOCTH ITy3bIps MPUBOIUT K 3P ety Marnyca [10] u, xak ciencTsue, Koredaremb-
HOE JABIKEHHUE ITy3BIPsl y TOBEPXHOCTHU TEIUIOOOMEHA, YTO U, B KOHEUHOM CYEeTe, IPUBO-
JUT K pa3pyLICHNIO BSI3KOTO MOACIOs. ITO 0c00eHHO 3(p(hEeKTUBHO P TOPU3OHTAIBHON
OpPHEHTAIH CTEH/IA, IIOCKOJIBKY IIPH TaKOM KOMIIOHOBKE CHJIa ApXHUMeaa HOpMaJlbHa K
MTOBEPXHOCTH TEMI000MEHA, M c03/1aeTCst 3PPEKT «KaTAIOMIETOCs My3bIPSL.
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Puc. 3. U3menenne ko3 GuUIHeHTa TETIIOOTAAYH IPH BEPTHKATBHON KOMIOHOBKE: | — «TOPSTIHI»
TEIUIOHOCHUTENh B IEHTPAIBHOM KaHajie; 2 — «TOPSYHiD TEIUIOHOCHTENh B MEXTPyOHOM Mpo-
CTpaHCTBE

OKCIIEPUMEHTHI C CY’KAIOUIMMCSI COIUIOM I10Ka3alld, YTO Ta30BBIICICHUE B spe
IIOTOKA HHTEHCU(HUIHUPYET TerioooMeHHbIe pouecchl (<10 %). [Ty3sipu naporazoBoit
CMECH THOJIYyYaloTCsl B pPe3y/IbTaTe KaBUTAMOHHBIX IPOLIECCOB MHOTO MEHBIIIE IO J(Ha-
METpy, YeM My3bIpU NPU MHKEKIHUH ra3a B MMOTOK. MEHBIINI pa3mep Iy3bIpeil nanee
HEBO3MOKHO TOJIyYNTh MEXaHHYECKHUM JApPOOJICHHEM, a BO3MOXKHO MOJYYHTh TOJBKO
IIPY CO3JJaHMU CaTypHUPOBAHHOW BOABI, YTO TAK K€ LEIECOOOPA3HO MCIOIB30BaTh KaK
00bekT nccnenoBanus. IIporecc paspymneHns BSI3KOro NPUCTEHHOTO CJIOSl aHAIOTHYEH
nporeccy ¢ 6osee KpyIHBIMH ITy3bIPSIMHA M OCHOBBIBaeTcs Ha addexre Marnyca. Taxxe
[apoTa3oBBIH My3bIPh NMEET BO3MOXHOCTH CKOHJICHCHPOBAThCS B SAPE IOTOKA, IPH-
YeM JTaHHBIH MPOLECC «CXJIOMBIBAHUS MIPOTEKAET C BHIJICIICHUEM TEIUIOBON YHEPTUH B
notok. OcoOblil HHTEpeC BBI3BIBAET CUTYAIMS C YXyAIICHHEM TEIUIOOOMEHHBIX ITPOIieC-
COB, KOT/1a I'PEIOIIas cpejia B KOJIbIIEBOM 3a30p€e U KaHall OpPUEHTHPOBAH TOPHU30HTAIBHO.
[TockonbKy LEHTpPAJIbHBIM KaHaJ, B JAHHOM CIIydae SIBISIETCS «IIOJIydaTeleM» Tellla,
[IapoTa3oBBIH ITy3bIPb, HAXOISICh B PABHOBECUH CO CPEIOi, MOXKET SKPAHUPOBATH TEILIO,
YTO MPUBOIUT K 3aTPYIHEHHIO TETIJIONEPEaadH, T1M00 My3bIpb, TOTyYCHHBIH B pe3yibTa-
TE€ «XOJIOIHOT0» KHUIICHUSI MOXKET IONIONIATh TEIUIOBYIO SHEPTUIO M KOH/IEHCHPOBATHCS
3a IpeJiesIaMi U3MEPUTEIILHOTO Y4acTKa, TEM CaMbIM YMEHbIIIas ITOAO0TPEB TETUIOHOCHTEIIS.

Ba)kHO MOJYEpKHYTH, YTO B OTIMYHE OT METO/A C HMCIOJIB30BAHHEM CYXKAIOIIUX
corIeN, METO/l MHXXEKIMU ra3a HyXJIaeTcs B JAONOJIHEHUH TEIJIOOOMEHHOTO ammapara
CUCTEMOH IO U3BIIEUEHUIO T'a3a U3 MOTOKa. CKOMUBIIUIICS B «yIIIOBBIX)» 30HAX I'a3, CIO-
co0eH IPUBECTH JINOO K MEpexory 000pYIOBaHUS, UTO SBISAETCS HAPYIICHUEM TEIUIO-
TEXHUYECKOH Ha/IeXKHOCTH, JTMOO0 K CHIIOBOMY BO3/ICHCTBHIO HAa 000PYJOBaHHUE, YTO TAK
JKe TIPUBEZET K MOJIOMKe. HegocTaTkoM NpH MCIIONB30BAHNH CYXKAOIIETO COIUIA SBIIS-
€TCsl TIOBBIIIEHNE THPABINIECKOTO CONPOTHUBICHUS KOHTYypa. [TosTomy menecoobpas-
HO KOMOMHHUPOBATh JaHHBIH METOJ ero ¢ Oosee 3PpPEeKTUBHBIMU TACCUBHBIMH METOAAM
MHTEHCU(UKANNU TeriooOMeHa [1], TakuMH Kak TeXHOJOTMYecKasi HaKaTKa, 3aKpyTKa
IIOTOKA ¥ TOMY ITOJI0OHBIC METOBI.

B 3akmoueHne xo4ercs eme pa3 MoA4epKHYTh BaKHOCTh M aKTyaJbHOCTh BCECTO-
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POHHETO aHaJH3a IMPOLECCOB TEIIOOOMEHA, IPOUCXOASAIINX B IPOMBIIIIICHHOM 31aHHH.
HenocrarouHslil y4eT napaMeTpoB TeII00OMeHa 31aHui, a TakyKe HelpaBUIIbHBIH pac-
YeT ¥ BBIOOP TEIJIOOOMEHHBIX alllapaToB KPUTHYECKU CKAa3bIBACTCS HA JKCILTyaTalld-
OHHBIX Ka4eCTBaxX COOPYXKEHHs U ero sHeprodddexruBHOCTH. [103TOMY CTOHUT MOAXO-
JUTh K PELICHHIO THX 3a/Ja4 KOMIUIEKCHO, MPUMEHsS, 110 BO3MOXKHOCTH, pa3jIMuHbIe
CIoco0bl HHTEHCH(UKALUH POLECCOB TEIIIOOOMEHA, a TAK)KE COBPEMEHHBIE METOJIBI
pacdera (moctpoeHre HHHOPMAITMOHHBIX MOJICIIEH).
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The article considers an experimental stand for studying the influence of gas and vapor-
gas impurity in the flow on heat exchange processes. Based on the experimental work done, a
conclusion is made about the effectiveness and applicability of this type of intensification in
industrial heat exchangers.
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MHOI'OKBAPTUPHBIX KUJIBIX JOMOB ITPU IMTPOBEAEHUU
KAIMUTAJBHOT'O PEMOHTA

OT'BOY BO «Hmxeropozacknii rocy1apCcTBeHHBIH apXUTEKTyPHO-CTPOUTENBHBIN YHUBEPCUTET
Poccust, 603950, r. H. HoBropon, yn. Mneunckas, a. 65. Tei.: (831) 430-54-85;

2I1. mouTa: kov@nngasu.ru

Kniouegvie cnosa: TennoBas 3amuTa 3JaHus, CONMPOTHBICHNE TEIUIONEpeaade, KanuTaaIbHbIH pe-
MOHT MHOTOKBAaPTHPHBIX JKHJIBIX JOMOB, YHEProcOepekeHne, TeIIOTEXHNIECKHE HEOTHOPOAHOCTH.

Hpusodumc;z Memoouxa onpedeﬂenuﬂ SKOHOMUYECKU 0OO0CHOBAHHOLU GE/IUYUHbL conpomue-
JIeHUA menﬂonepe()awe HAPYIHCHBIX CMEH MHOCOK8APMUPHbBIX IHCUTBLX oomoe npu npoeec)enuu Ka-
nUMmMalbHO2O0 pemMoHma 6 3d6UCUMOCmU Oom mamepuaid, CmoumMocmu ymenjieHus, cmoumocmu
menuoeou SHepeuu, Kiumamuieckoco paﬁomz, CPOKa oKynaemocmu.

Cornacno ®enepanbHoro 3akoHa [1], OCHOBHOW BEKTOp Hay4yHBIX MCCIIEOBaHUN
B c(epe TEXHUKH M TEXHOJOTMH HalpaBiieH Ha TOBBIIICHHE 3HEProdpGeKTHBHOCTH
HOBBIX ¥ MOJEPHHU3ALUHU JEHCTBYIOIUX MHKEHEPHBIX CHUCTEM. Bompoc KamuTalbHOTO
PEMOHTa, PEKOHCTPYKINHU AKTHUBHBIX (CHCTEMBI OTOIUICHHS M BEHTWISLINHU 3[aHAN) U
MTACCUBHBIX (TEIUIOBOM KOHTYp 3/1aHUS) CHCTEM OOecIeueHHsl apaMeTpoB MUKPOKIIH-
Mara pemaeTcsi B OCHOBHOM 3a CYET HOPMAaTHBHO-TEXHHUYECKOH 0a3bl, MpUMEHIEMOH
MIPU CTPOUTENBCTBE HOBBIX 37aHMil. U, eciau mpu npoBeAeHNN KanUTAIbHOTO PEMOHTA
CHCTEM OTOIUICHUS] M BEHTHJISIIMN ellle HaOIogaeTcss HeKOTOPBIA PalMOHaIN3M | T10-
CJIeI0BATENbHOCTh ACHCTBUNA, TO PEKOHCTPYKIIMS TEIIOBOM 3aIlUTHI KHIBIX 30aHUN B
OCHOBHOM KOHOMHYECKH HE 000CHOBaHa.

B nacrosimee Bpems B Poccuiickoit @enepanun HeT AeHCTBYIONMIEH METOIUYECKON
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0a3bl ISl PEeLICHUs IOCTABICHHON 3a/1a4y 110 YTEIJICHUIO HAapy>KHBIX CTEH MHOTOKBAp-
TUPHBIX KWIbIX JoMoB (MJK/I) mpu KanmuTaabHOM PEMOHTE, a HMEIOIINECS OTACIbHbIC
METOIUKHU [2, 3] HOCIT CKOpee 03HAKOMUTENIbHBIA U PEKOMEH1aTeNbHBIN XapaKkTep.
s BBIBOZIA BEJIMYMHBI SKOHOMHYECKH OOOCHOBAaHHOTO COTIPOTHBIICHHS TEILIO-
nepeaaye CTeH npu kanutaibHoM peMoHnTe MK/l paccmoTpum Beipakenue [4]:

T T
cz[3=1<(1+i) o (Hij 1[”)0}, (1)
100 100 P
rae K — obume kanuranbHble 3aTparsl, pyo.;
p — HOpMa IMCKOHTa, paBHas cTaBke peuHaHcuposanus L[ PO, %;
T — pacueTHbIl CPOK, JIET;
O — cyMMapHbIe TOZ0BbIE HKCIUTyaTallnOHHBIE U3/IEPKKHU, py0./TOx
5=086C(q,—q)F 107, )
rie C — CTOMMOCTB TETIOBOW SHEPTHH, OTITyCKAEMOH TEIIOCHAOXAIONIEH opranu3a-
nuei, pyo. / ['kan;
F — oTannmuBaemas MIoIaib 31aHUs, M}
4> 4, — YIRETbHBIA PacXoj| TEMIOBOW YHEPTUH Ha OTOIUIEHHE M BEHTW/IAIMIO 3IaHKs 32
OTOIIMTENIFHBIN TIepHoj 0e3 yueTa SHeprocOeperaroIux MEpoNpHusITHH U ¢ YIETOM HX
npoBeaeHust, KBt u / (M* ron).
Benmuunel q,, ¢, onpenensem no popmyie [5]
q,,=0,024I'COlk (1 - &)B,h, kBT 1/(M* Ton), 3)
rae ['COII — rpagyco-cyTku oTonuTenabHOro nepuoaa, (°C-cyt.)/rox;
k ; — ynenbHas TEMIO3allUTHAs XapaKTePUCTUKA HAPYKHBIX cTeH, BT/(m*- °C);
(1 -8B, — koo duumnenTsl, MpuHUMaeMbIe 10 [S];
h — cpenHss BBICOTA 3TAXKA 3IaHUS, M.
B cBo1o ouepenb, BEIIMUNHBI ko61 u k062 onpeneinsieM 1o [5]

nCTF;T
ko = V_R® Br/(m*-°C); 4)
nCTF;I'I 0
o ™ o (R4 R Br/(w**C). )

oT cT yT

e n, — KO3(QQHIMEHT, yINTHIBAIOIIMHI ITONOKEHHE HApPyKHOHW OrpakIalollel KOH-
CTPYKIIMH OTHOCHTENILHO HAPY/KHOTO BO3/lyXa, VI CTEHBI 71, = 1;

F_ —nuomaabs HapyKHbIX CTEH )KHJIOTO 31aHHMs, M*;

V — orannauBaeMblii 00bEM 3[aHUs, M;

RZT“P, ROyT“p — IPUBEACHHBIE COMPOTUBIIECHUS TEILIONEPENAAYE COOTBETCTBEHHO HApPYX-
HBIX CTEH U CJIOSI YTEIUTUTEIIS HAapYyKHbIX cTeH, (M*-°C)/Br.

Bemmuunna ROyT“p = ROYT“ U €CTh, B CBOIO OY€peb, HICKOMOE 3HAYECHUE DKOHOMUYE-
cKi 000CHOBAaHHOTO CONPOTHBIICHUS TEILIONEpeIade HApPYKHBIX CTCH TUIOBBIX MIK/]
[IPU KallUTaJIbHOM PEMOHTE.

CpoOK OKYyITaeMOCTH OIIPEICIICHHOIO YHEProcOeperanero MepoprusTus MOKHO
ONpPEJIETUTH ITyTeM nocTpoenus rpapuka CI3,, xapakrepusyromero coctosane MK/
710 KanmuranbHOro pemonra, u CJI3,, onuceisaromero MK nocie KanuraabHOTO pe-
MOHTa €r0 TEIUIO3alMUTHOH obOomoukn. Todka mepecedeHust ABYX I'pa)UKOB COOTBET-
CTBYET CPOKY OKYITaeMOCTH dHeprocOeperatoniero Meponpusitus. [IpupaBHAB QyHKIHH

CA3, u C/13, monyvaeM BeIpOKEHUE

3,3, [1+%j _1 [IOOJ—(K K1)(1+@T. 6)
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[oncraBum BeIpaxkenus (2, 3, 4, 5) B popmyiy (6) u momwyanm (7)

1 1 !
_— (1+L] ~1|x
oo Rote + Ry 100 (7)

T
(100 p 5,TCMH[1+LJ .
p )y 100

002110 7ConerFy ko,

oT

Oyukyro (7) MOXKHO pelIUTh METOJIOM 3aMEeHbI epeMeHHol. He mpuBons nanb-
HEHINMX BBIYMCICHHUH, TIOJIyd4aeM B HTOre (GOpMYITy ISl ONpeesiCHHsS SKOHOMUYECKH
000CHOBaHHOTO COTIPOTUBIICHUS TeIUIoNepeaadye HapykHbIx cteH MK/ npu nposene-
HUU KalUTaJIbHOTO PEMOHTA

100 fox
0,0241°COII - 0,86C, —— (1+p) ~1)107

100
R = 2 , ®)

p TO]\'.
Rk, Coy (l + 100 )

B dopmye (8) ocraeTcs HensBecTHOH BenuurHa cpoka okynaemoctu 7 . [TosTomy
JUTSL PEIIICHHSI YPABHCHHSI COCTABHM CIII¢ OJHY (PYHKIIUIO FO0BOI YIKOHOMHUU TEILIOBOM
sHepruu creH AQ, B 3aBUCUMOCTH OT 33/JaHHOTO CPOKa 7', KOTOPast OKA3bIBACT, CKOJIb-
KO TEIUIOBOW SHEPTUU MOMOXKET COKOHOMHUTD JOMOTHUTCIIBHBIN YTCIUISIONINI CII0M KOH-
CTPYKIIUK CTEHBI OT MOMEHTA OKYIIAEMOCTH JI0 BPEMCHH TOCIICIYIOIIETO PEMOHTA.

B KoHEYHOM UTOTE JIJIsl HAXOXKICHUS YKOHOMUYCCKHA 000CHOBAHHOTO 3HAYCHUS CO-
NPOTHBIIEHHUS TEMoNepenade R COCTaBUM CHCTEMY ypaBHEHHI:

T

1 1
AQNJ =0,02.4FCOH ™ —ﬁ ( E—TOK) 5
CcT cT VT
100 r ™ X 9)
0,024I'COII- 0,86C, — (1+) 110",
P 100
er T p Toe
R A Col 1+—-—
T YI( IOOJ

rae 7, — MUHMMaJIbHas TPOJIOJKMTENBHOCTh S()(QEKTHBHON DKCIUTyaTalui Hapy#KHbBIX
CTEH KMJIbIX 3[JaHHUM, TOJ.
= oK —
I'papuueckas sapucumocts Mexay AQ = f(T) u R = f(T) npencrasiena Ha puc. 1.
9K
Honcrasum R B BbIpakenue AQ, 1 HONYYNM CIEAYIOULYIO QYHKIHIO

TOK.
R_L.C (1+i)

0,0241'COII R
80,,= | % - o (7,-T,) - (10)
Ry 100 p 5
0,86C,— | 1+——| -—1]10
P 100
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T@n/lOCHa6JIC€Hu€, GEeHMUTIAYUA, KOH()UZ;UOHMPOGGHME 6036yxa, 2030CH0691C6HM€ u oceeyenue v
AQ,,, kBt Re., (M*°C)/Br
e ™
AQ iy T.2.1
AP, (D) & S
f T N
v /N
3ox { , A 14'2/‘—-—-——-—-—-»&14
HEOKyMacMocTH T T N
b . X i\l
/ 1T ! ! Y‘ ‘é I
1 | 1
! rj%——\—-——‘——-—~————~—-)-Rm
T, T
AT IN
1
T

Poepil

|
|
l
IR 3172527 N N Y ) I I >
Agf | /' : 4.1 o
4r -/ 1 “FT-F - -
,4'\?< i- : I\
'I\D
/ TR 1 \ X
1 1 ! | =\
{ I I ¥oN-
0 T, A Ta Toa Ixan T, ner

Puc. 1. Fpaq)HK, ITOKA3bIBAIOIIHH ITOCICIOBATEILHOCTh OIpEeACIICHUS SKOHOMUYECKU 000CHOBaHHO-

2K
TO COMPOTHBJICHUS TEIUIONepeade HapyKHBIX CTCH RCT B 3aBHCHMOCTHU OT AQmH U CpOKa OKyTIa:
emoctH T’ e

W3 MHOXeCTBa 3HaYEHUH R CyMIECTBYIOMMX Il KOHKPETHOTO 3[1aHHs ¢ ONpesie-
JICHHBIM COCTaBOM Hapy)KHBIX CTCH B BHIOPAaHHOM KJIMMaTHYECKOM pailoOHe HEOOXOaHu-
MO BBIOparh R >*, COOTBETCTBYIOIEE MAKCUMYMY T'OJI0BOM COKOHOMJICHHOM TEMIOBOM
sHeprud. JJis 3TOro ciienyer B3sTh NPOU3BOAHYI0 OT (yHKuuu (10), a Takke BBIIOI-
HUTBH HEOOXOAMMOE yCIIOBHE dKCTpeMyMa, korna npousBonHas f(7) = 0 u mocTarouHoe
ycnosue Makcumyma Qynkuun, koraa f(1) > 0mpu I'<7 wn f(1)<O0npu T>T .

BBuay rpOMO3IKOCTH JAJIbHEHIINX BBIYUCICHHI B CTAThe NPUBOJUTCS KOHEUHBIN
BUI MakcuMyMa (QyHkimu (10) B o01eM Bue, HallIeHHbBI METOIOM 3aMEHBI IEPEMEHHBIX

A D Ex 2BC BC

F* FY FY F' ¥
rne A, B, C, D, E, F — HEKOTOpbI€ MTOCTOSIHHbIE, TPUHUMAEMbIE M3 UCXOIHBIX JaHHBIX
3a/1au; X — HCKOMas IepeMEHHas.

Ananutnuecku QyHKnuto (11) pemuts He mpeacTaBISeTCs BOSMOKHBIM, ITO3TOMY
R_’ ¢ HEKOTOPOH CTEMEHBIO TOYHOCTU MOXKHO TIOJNYYHTh JIOOBIM M3 METO/IOB MPHOIIH-
JKEHHOTO BBIYUCIICHUS, HAIIPUMEP METOIOM MaTeMaTHYECKHX HTEpPAIlUil C MOMOIIBIO
MPOrPaMMHOTO KOMILIEKCA WIIA BPYYHYIO.

Ipumep ompenenerus BenmuunHb R s ropona Hwknero Hosroposia npusesieH Ha
puc. 2.

_BC+D=0, (11)
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AQ KBt R, (M*°C)/Bt
1200 12,00
1050 10,50
900 %00 yenosmsie o6oaueHms:
750 1A%ttt 084 | s 7.50 .
X ’5::) ’ —=— rpadnk R=f(T)
600 |- / N\ /‘z 600  —e— rpadux AQ,, = f(T)
450 [ 16 < 4.50 NPOLIECC ONpe/IE/eHuA
/ d \\ B o | BEIMYUHbI R::
0 A “\“’o = 3,00
150 NCE 1,50
.= 3.1 A/
0
1,71 5 10 15 20 T, ner

Puc. 2. [Ipumep onpeneneHus S5KOHOMUYIECKH 00OCHOBAHHOTO CONPOTHMBIIEHHS TEILIONEPEaade
nns T. Huxaero Hosropoma. R = 3,06 (v*-°C) /Bt, T = 5,1 yer, AQM1 = 684 kBt

3akniouenue. TlonyyeHHas METOAMKa MO3BOJISIET OJHO3HAYHO W MOCTYIATEIbHO
ONpPENEIUTh U NPUHATH B MPOEKTE KanuTajibHoro peMonta MXKJ[ BenmuunmHy SKOHOMU-
4eCKH 000CHOBAHHOTO CONPOTUBIICHIS TEILTONIEpeaue HaPYKHBIX CTCH B 3aBUCUMOCTH
OT MHOXECTBa (PAaKTOPOB, HAYMHAS ¢ KIUMATHYCCKOTO palioHa W 3aKaHYUBAs TCILTONPO-
BOJAHOCTBIO, CTOUMOCTBIO MaTepuaia yTEIUIUTENs U CTOMMOCTBIO TEIJIOBOM SHEPTUU B
paccMaTpuBaeMOM PETHOHE, YTO B UTOTE JOJIKHO MPUBECTH K 3HAYUTEIHHON SKOHOMHUH
Ter10Bo# sHepruu TunoBbiXx MXK/] mocie ux KanuTajabHOrO pEMOHTA.
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METHOD FOR DETERMINING THE ECONOMICALLY JUSTIFIED HEAT
TRANSFER RESISTANCE OF EXTERIOR WALLS OF TYPICAL MULTI-
APARTMENT RESIDENTIAL BUILDINGS DURING THE OVERHAUL

Nizhny Novgorod State University of Architecture and Civil Engineering

65, Iljinskaya St., Nizhny Novgorod, 603950, Russia. Tel.: +7 (831) 430-54-85;
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Key words: thermal protection of buildings, resistance to heat transfer, major repairs of apartment
buildings, energy saving, heat engineering heterogeneities.

The article provides a method for determining the economically justified value of the heat
transfer resistance of the external walls of the tenement house during major repairs, depending on
the material, cost of insulation, cost of heat energy, climate area, and payback period.
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IIpeocmasnenvt pesyromamul ucciedosanuii purompyrowetl 3azpysku « Cynep@eporcy ons
OUUCMKU NUMBbEBOU 800bL U3 NOO3EMHbIX UCIMOYHUKOS OM JiCele3d U Mapeanyd, Nno3eoNsiowue
NPUMEHUMb NOLYHUEeHHbLe IKCHePUMEHMANIbHbIE OAHHbIe NPU NPOEKMUPOSAHUU YCMAHOBOK NO
obe3oicene3usanuio u demaneanayuu, 4mo obecneuum OarbHeuuull CmabuilbHblll POCH UCHONb30-
BAHUSL NOO3EMHBIX UCHIOYHUKOS OJIsl NUMbEBO2O 6000CHADICEHUS.

Bricokoe cozpepikaHue jKelle3a U MapraHila OTPHUIATENIbHO BJIMSET Ha 3JI0pPOBbE
HaCeIeHHsI, YXY/IIAeT OPraHoJIENTHYECKUE MOKa3aTeild BOJbl, OTPAHUYMBACT €€ HC-
IMOJIb30BAHUE B TEXHOJOTMYCCKHUX ITpoHECcCax, MPUBOAUT K 06pa3013aH1/Ho OTJIOKEHUH
U jtaMa B MHXKCHEPHBIX CUCTEMAX, OTPULATCIIBHO BJIMACT HAa BOAOIMOATOTOBUTCIBHOC
obopynoBanue (HoHOOOMEHHOE, OapomeMOpaHHoe, u 1p.). Kpome Toro, *xene3o cro-
COOCTBYET pa3BUTHIO «Kele300aKTepHil», B pe3ynbTare 4ero B TpyOONpoBOJax M Ha
o0opyaoBaHnu 00pa3yrTes ckoruieHus ciusu. CoracHo [1], comepkanue o0IIero xe-
Jie3a B MUThEBOH BoJie IOIDKHO ObITh He Oosiee 0,3 mr/in. Jlomyctumoe conepixanue Map-
rafua B MATLEBOU Boje — He Oonee 0,1 mr/im.

CoOpaHHbIe MHOTOJIETHHE JIJAHHBIE TI0 COCTOSIHUIO XMMHUYECKOTO COCTaBa IO/3eM-
HBIX BoJ Ha Teppuropun H. HoBropona u o0nacTu 1mokasplBaloT, YTO B OOJIBIINHCTBE
Hp06 BOJbI Ha6J’[IOI[aCTC${ MPUCYTCTBUE MOBBIIIICHHBIX KOHHCHTpaHI/Iﬁ KEJI€3a U MapraH-
na. Hepenko Bcrpevyaercs OBBILICHHAS )KECTKOCTh U 00I11ee coecoiepKaHue.

OuucTka BOABI OT COSAMHEHHH Kelle3a U MapraHiia SBIsSETCS CIOKHOW 3aaadyel,
KOTOpPasi MOXKET OBITh pellieHa TOJILKO KOMIIJIEKCHO. DTO 00CTOSTEIbCTBO CBSI3aHO C MHO-
roobpasuem GopM CyIIeCTBOBAHUS jKele3a U MapraHiia B MOJ3eMHbBIX BOJax.

st 3 heKTUBHON OYMCTKH OT jKeje3a W MapraHiia, HaXOASIIUXCS B MOI3EMHOMN
BOJEC, HaI/I6OJ'Iee MEPCIEKTUBHBIMUA ABJIAIOTCA METOAbI C TPUMEHCHUEM COBPEMCHHBIX
KaTaJIUTHYeCKUX (PUIBTPYIOIINX MaTepHANIOB, YTO TpeOyeT MCCIEeIOBAHUS U aHAJIn3a
TEXHOJOIMYECKUX M (QUIBTPYIOLIMX XapaKTEPUCTHUK, a TAKKe YJAeIUTh 0c000e BHUMA-
HHEe 000CHOBAHMIO MX PAllMOHAIBHOTO UCIIOIB30BAHMS B TEXHOJIOTHSIX BOIOTIOATOTOBKH [2].

Juist onpeiesieHust Hanbouee JeCTBEHHOT0 M 9KOHOMUYHOTO METO/Ia JIsl KOHKpET-
HOW BOJbI HEOOXOIMMO HPOM3BECTH MPOOHOE 00e3Ke/e3nBaHie U JeMaHTaHAIMIO Ha
MUJIOTHOM YCTAHOBKE HEIIOCPEACTBEHHO Y UCTOUHHUKA.

[IpakTuyecku Bce CrOCOOBI 00EIKENE3UBAHUS BOJBI CBOJISTCSI K OKHCIICHUIO pac-
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TBOPEHHBIX (DOPM JBYXBAJIEHTHOI'O JKeJe3a KHCIOPOAOM BO3yXa, XJIOPOM, O30HOM,
NIepMaHraHaToM KaJlusl ¥ T. J. U TepeBojia UX B HEpacTBOPHUMBbIE (POPMBI TPEXBAJICHT-
HOTO eJie3a, KOTOPbIE JIETKO YAAISIOTCS IyTeM (HUIBTPOBAHMS Yepe3 CIIOW 3epHUCTON
3arpysKHu.

dunbsrpoBaHne — o0s3aTeNbHAs CTaANs NIPHU 00€3XKeJIe3UBAaHUN U JeMaHTraHAIlUN
BOJbl. OCHOBHBIM 3JIEMEHTOM TaKHX CHUCTEM SIBIISIOTCS HAallOpPHBIE aBTOMAaTHYECKHE
IIPOMBIBHBIE (DMIIBTPBI C 36PHUCTHIM (PHUIIBTPYIOIINM, KaTATUTHIECKIM MaTepuayioM. B
TEXHOJIOTHYECKUX CXEMaX BOJOMOATOTOBKM OHM XOPOIIO COYETAIOTCS C YCTaHOBKAMHU
a’panyu, CUCTEMaMH1 BBOJIA PEareHTOB-OKUCIUTEIICH U KOary IsiHTOB.

Uccnenoanust [3] mokasanu, uTo (MIBTPYIOMIAs 3arpy3ka B Ipolecce ode3xe-
JIe3UBAHMS SIBIISIETCSI OCHOBHBIM (pakTOpoM, 0OyCIIaBIMBAIOLIMM yIallCHHE JKelle3a U3
BOJIbI. Bricokmit a(dexT 00e3rkene3nBaHust JOCTUraeTcsi Npyu 00pa3oBaHUM Ha MOBEpPX-
HOCTH 3€pEH IUIEHKU U3 COCIMHEHUH Kelle3a, KOTopas sSBJsIeTCsl KaTaau3aropoM. B Ha-
cTosIIee BpeMs IPH YCOBEPIICHCTBOBAHUN TEXHOJOTHI 00€3)KeIe3nBaHUs 3TOT METOJ
SIBIISIETCS IEPCIEKTHBHBIM.

KarannTnueckne HaNONHUTEIN — MPUPOAHBIE MaTepUalbl, COAEPIKaAIINE TUOKCU
Maprasia Wiy 3arpy3ku, B KOTOpbIE JIMOKCH MapraHiia BBE/ICH IIPH COOTBETCTBYIOLIECH
o0paboTke. DTH GUIBTPYIONUE 3arpy3KH OTIINYAIOTCS APYT OT JIPyra, Kak CBOMMHU (u-
3MYECKUMH XapaKTepUCTUKAMH, TaK M COJACpKaHUEM JMOKCHIA MapraHia U MO3TOMY
3¢ (PeKTHBHO paboTaOT B pa3HBIX AMANa30HAX 3HAUYCHUH, XapaKTEpU3YIOMIMX BOAY
apameTpoB.

B HacTosiiee Bpemsi Ha PBIHKE IPEACTABICHO OONBIIOE KOJINYECTBO KaTaIHUTH-
YeCKUX (MIBTPYIOLIMX MaTepHalIOB KaK 3apyO0e’KHOro, Tak W OTEYECTBEHHOTO HPOM3-
BojcTBa. OCOOBII MHTEpEC BHI3BIBAET HEJABHO IMOSBHBLIMKCS Ha PHIHKE KaTaJlUTHYe-
ckuit punsrpyromuii Marepuan «Cynep®epoke» npoussojactsa OO0 «Apresaury,
. HoBocuOupck. TexHndeckue M SKCIUTyaTallMOHHbIE XapaKTePUCTHKH (HIBTPYIOLIeH
3arpy3ku «Cynep®epoke» TpeOyloT HaTYypHBIX MCCIIEIOBAHUM JJIsi ONpPEAEICHNs MaK-
CUMaIIbHOHM 3(p(h)EeKTUBHOCTH €ro NCIIOJIb30BaHMS B CUCTEMaX XO35HCTBEHHO-ITUTHEBOTO
BojocHaOXeHus. [Ipu 3TOM BeHCh CpaBHUTENILHBIC UCCIIEIOBAHUS C TPAAUINOHHBIM
KBapIEBbIM ITeckoM ((ppakiuoHHbIid cocta 0,5—1,5 MM, k03pHUIHEHT HEOTHOPOIHO-
cTH 3arpy3ku — 1,6).

[To manHbIM npoumsBoauTeNs, ¢uibTpyromuii Marepuan «CynepdPepokey», mpen-
Ha3Ha4yeH JUIsl ylaJeHUsl pacTBOPEHHBIX B BOJE MOHOB JKele3a M Maprasiia, a Takxke
CHIDKEHHMST MYTHOCTH M IBETHOCTH Boabl. OCHOBOH (uibTpytomeii cpensl sBisieTcs
IIPOYHBIN IPUPOTHBIN MaTeprall «PO30BBIH MIECOK» C HAHECEHHO! Ha ero MOBEPXHOCTh
KaTaJIMTHYECKOM «IUICHKOI», COCTOSIIEH 13 BBICIIMX OKCHJIOB Mapranua. /leiicrBue 3a-
I'pY3KH OCHOBAHO Ha 2 NPHHLIUIAX: COPOLMOHHOIO (3a CYET MOPUCTOCTH MaTepuaia) u
KaTaJINTHYECKOTO OKHCIeHUs. [Ipu ¢priibTpaiy BoAbI HAXOASIIMECs B KATATUTHIECKON
TUIEHKE OKCH/Ibl MapraHila YCKOPSIIOT IPOLECC OKUCIICHHSI ABYXBAJIEHTHOI'O Xeje3a 110
TPEXBAJIEHTHOTO ¢ 00pa30BaHMEM COOTBETCTBYIOLIETO IT'HAPOKCH A (HEPaCTBOPHMOTO B
BOJIC COCIMHEHUs ). 3a CYET OPUCTOCTH CTPYKTYpbl Marepuaia oOpa3oBaHHE THAPOK-
CH/1a TPEXBAJICHTHOTO JKeJle3a MPOUCXOINT KaK Ha MMOBEPXHOCTH 3€PEH 3arpy3KH, Tak 1
BHYTPH €T0 TI0p, YTO MPHUBOJIUT K YBEJIWUCHUIO IPA3EEMKOCTH U YCKOPEHHIO Ipolecca
oOezxerne3uBanus Boabl. OOpa3oBaBIIMIICS THAPOKCH]I XKejle3a COoco0eH KaTaluTHye-
CKH OKMCJISITH JBYXBaJCHTHBIH MapraHell ¢ 0Opa3oBaHNWEM NPAKTHYECKH HEPacTBOPH-
MbIX THApOkcH10B Mn(OH), 1 Mn(OH),. [To ncuepnanuto pecypca GpuusTpa, s Boc-
CTaHOBJICHUSI CBOWCTB (pMIIbTpyIOmIEi cpeabl HeOOXOIUMO MPOU3BECTH PEreHEpalnio
YCTaHOBKH 00PaTHBIM ITOTOKOM UCXO/IHOW MJIM OYMIIEHHOH BOJBI (3 PEeKTHBHEE — BOJIO-
BO3/IyIIHOH CMECHI0). 3arpy3Kka B IPOLECcCce IKCILIyaTallui He PacXoayeTcs, CBe/ieHa K
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MHHUMYMY BEPOSITHOCTb CJIEKUBAHUS [4].

Xapakrepuctuku Quiasrpytomero marepuana «Cynep®epokcy IpeicTaBIeHbl B

Tabuie.
Xapakrepuctuku puiasrpyromero marepuaja «Cynep®epoxe»
HaumeHoBaHme napamerpa 3HaueHNe napaMeTpoB
Ier OT KOPUYHEBOTO 710 YEPHOTO
HaceimHas mioTHoCTh 1,2 r/em?
[Topucrtocts rpanyn 52-60 %
KoaddunneHt HeoqHOPOAHOCTH 1,4-1,6
MexaHn4ecKuil H3HOC 0,9 %
DpakMOHHBIN cocTaB 0,7-1,6 Mmm
Beicora cnost 3arpysku (ue 6omnee 70 % ¢unbrpa) 0,4-1m
CKopocTh QUIBTpaHN 8—15 M/
CkopocTh POMBIBKH Tpu pactupenun Ha 10-30 % 30-56 m/u
[IpomomKuTenbHOCTh OOPATHON MPOMBIBKU 7-20 muH

Hdus  wuccnemoBaHus  APQPEKTUBHOCTH  pabOTH  (QUIBTPYIOMIEH  3arpy3Kd
«Cymep®epokc» OBIIM MPOBEIACHBI HATYpPHBIC HCCICIOBAHHMS Ha MHJIOTHOH, HEIO-
CPEICTBEHHO Y MCTOYHMKA BOIOCHAOXECHHS — CKBAaXMHE B ABTO03aBOJCKOM paiioHE T.
Hwxuero Hosropona.

KauecTBo ricxomHOM BObI HEe cOOTBeTCTBYET TpeboBanusam CaunlluH 2.1.4.1074-01
«IIutpeBas Boma. ' mruenmueckne TpeOOBaHUS K Ka4eCTBY BOABI IEHTPATU30BAHHBIX CH-
CTeM NUTHEBOTO BOAOCHAOKEHM. KOHTpOIh KadecTBa»: MO COAEepKAHMIO xKemeza — 18
IIJAK (5,4 mr/m), mapraana — 5 ITK (0,5 mr/m). L{BetHOCTS BOoasI TpeBbimana [TIK B 1,5
pa3a (30 rpaz. IIKII). B Boge mpucyTcTBOBaN cepoBomopox — 1,5 mr/a. BomopoxHsrit
noxasareiss — 6,9.

Cxema NMMIOTHOM yCTaHOBKH 00€3KeNe3nBaHNs BOJBI IIPEICTaBIeHa Ha puc. 1.

st ooy |

A

[Bosayx - &

—
0oooo

\ -

KII2 KII3

Puc. 1. Cxema NUIOTHOH YCTAaHOBKHM OO€3KeNe3MBAHUSA BOABL: / — HMMITYIbCHBIH BOIOMED;
2 — adpaunnoHHas KOJOHHA; 3 — BO3AYXOOTACIHUTENbHBII KiIamaH; 4 — HAOPHBIA GUIBTP C 3a-

rpy3koii «Cynep®epokc»; 5 — BBIXOI OYHMIIEHHON BOAbI; 6 — ucxonHas Boaa; KII — kpan mpo-
0600TOOPHBII
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Juis ynaneHust ckene3a W MapraHia Ha NHMJIOTHOH YCTaHOBKE IIPUHAT Me-
TOoA TIyOOKOW (HamopHOW) a’panmMu W (QUIBTPOBAHUS dYepe3 KaTaIUTHYECKYIO
3arpy3ky«Cymnep®Depokcy. [IpousBogurensaocTs yeranoBku — 0,68; 0,85; 1,0 M*/4 (Tpu
CEpHH OIBITOB).

Bona, 3abupaeMasi n3 CKBaXXHHBI IIOIPYKHBIM HAaCOCOM, IOJAeTCs Ha MIIOTHYIO
YCTaHOBKY ¢ maBieHueM 3—4 atMm. [ mpoBeneHus HamopHOU (TIIyOOKOW) a’sparuu
HCIIOJIb30BAJIaCh adpAalMOHHAS KOJIOHHA C BO3JYXOOT/EINTENFHBIM KIIAllaHOM, Ipel-
CTaBJIAIONIast cO00U pesepByap ¢ pasmepamu 208x1120 MmM. Adpanmst OCyIIecTBIIIACH
HarHeTaHHWEM BO3JlyXa uepe3 MOPHUCTYIO HACA/IKY, PACIIOJIOKECHHYIO B a3pallMOHHON KO-
noHHe. Bpems asparuu — 2 mMuH. [ monadu Bo3myXa HCIIONIB30BAJICS KOMIIPECCOp.
WHTeHCHBHOCTD 10Aauu BO3ayxa mpuHsra 15 i/(cxm?). Torma mpou3BOAUTENBHOCTH
KOMIIPECcopa ONPEIEINUTCS 110 BBIPAKECHUIO!

15 n/(cxm?) x 0,031 m? = 0,47 5i/c = 28 n/mun. Bpems aspaiuu — 2 MuH.

Oxucnenne xenesa (1) kuciopoaom Bo3ayxa NPOUCXOJUT MO PEAKIINN:

4 Fe’++ O,+ 8HCO, +2H,0=4Fe(OH), | +8CO, 1 1)

Ha oxucienune 1 mr xenesa (II) pacxomyercs 0,143 Mr pacTBOPEHHOTO B BOJIE KHC-
JI0pOJIa, MEIOYHOCTH BOABI IpH 3TOM cHIpKaeTcs Ha 0,036 Mr-3kB/1.

Kpome HackimieHns o0pabarsiBaeMOi BOIBI KHCIOPOIOM, a’3palnus CrocoOCTByeT
yIaJICHUIO U3 Hee CBOOOJHOHN yrojIbHOM KHCIOTHI M CEPOBOJOPO/A.

Jlist u3BIIeUeHMs U3 BOJIBI COEAMHEHHUH 3aKMCHOTO M OKHCHOTO JKeJe3a MCII0Nb30-
BaJICSl HAIIOPHBIH 00€3)KeIIe3MBAIOIINY aBTOMATHYIECKIIA QIIIBTP ¢ pazmepamu 330x1350
mum (OOB 1354) ¢ mnomansto GpuisrpoBanus 0,085m>. B kauecTBe GHIBTPYIOLIETO Ma-
TepHaa IPUHAT 3ePHUCTHIN KaTanuTuyeckuii Mmarepuan «Cynep®epokc» B KOTHIECTBE
60 11; pasmep 3epeH 3arpy3ku — 0,7—1,6 MM, kodppumueHT HeoqHopogHoct — 1,4—1,6;
BbIcoTa cinost 3arpy3ku — 900 mm. Cxopoctsb ¢unbTpoBanus npunsra 8, 10, 12 m/4 (Tpn
CEpHH OIBITOB).

HWccenoBanus MpoBOIMIINCH ITPH PaBHBIX padounx napamerpax. OTdop npod mpo-
M3BOAMIICS Yepe3 ompeesieHHbIe TpoMekyTKH BpeMenu (30, 60, 90, 120, 150, 180, 210,
240, 270, 300, 330, 360, 390, 420, 450, 480, 510, 540 muH). B oToOpaHHBIX Mpobax
OTIpEIeIISIINCH JKEJIe30 U MapraHel.

UccnenoBanus Ha HarmopHOM ¢uiibTpe ¢ «Cynep®epoke» moKa3ajH, 9YTo IPH CKO-
poctu 8 M/4 3 (PeKTUBHOCTH ynajeHus xeie3a cocraBmia 99,5 %; sppeKTuBHOCTD ya-
JIeHHUs MapraHia cocrasmia 96,3 %, uro obecrieunBaet TpedyeMoe KauecTBo (puibTpaTa
T10 KeJIe3y ¥ MapraHiy.

[Ipu ¢punerpoBanuu co ckopocthio 10 M/a uepes3 «CynepPepoke» 3PPEeKTHBHOCTD
ynanenus xeinesa cocraBmia 98,61 %; apdexruBHOCTE ynajseHnss MapraHiia CocTaBHia
94,28 %. @uibTp ¢ KBapLEBBIM ITeCKOM IpH ckopocTH 10 M/4 obecneunBaer Tpedyemoe
KauecTBO (hMIIBTpaATa TOJIBKO 10 COACPKAHMUIO JKele3a.

[Ipu ¢punerpoBanuu co ckopocThio 12 M/4 uepe3 «CynepPepoke» 3pPEeKTHBHOCTD
ynaneHus xeinesa cocrasuia 94,22 %; s dpextuBHOCTS yaanenus mapranua — 90,18 %.
OuUIBTp ¢ KBAPIEBBIM ECKOM IIPU CKOpocTH 12 M/4 oOecrieunBaeT TpedyeMoe KauecTBO
(uIIbTpaTa TONBKO MO COACPIKAHUIO JKelle3a.

[TocTpoenHsble rpauKy MOKA3BIBAIOT, YTO MPH YBEIMYCHHH CKOPOCTH (DUIIBTPO-
BaHMsI IPOUCXOANT CHIKeHHE 3(PQEeKTHBHOCTH yaajeHus xkeiesa u Mmapranuna. [Ipn
9TOM HaropHbIH GuisTp ¢ 3arpy3koil «Cynepd®epokcy Mokazaa XOpOUINe pe3yibTaThl.
MaxkcumanbHas 3 (HEeKTHBHOCTh OYUCTKH — IIPH CKOPOCTH 8 M/H.

Ha puc. 2-3 npuBeneHsl rpaguKy 3aBUCUMOCTH OCTaTOYHOTO COJEPIKAHUS JKe-
Jje3a W MapraHua IpH CKOPOCTH (pHUIBTPOBaHMSA 8 M/4 4epe3 HCCleayeMble 3arpy3KH
«Cynep®epokc» 1 KBapUEBbIN NECOK.
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Puc. 3. I'padux 3aBHCHMOCTH OCTATOYHOH KOHIIEHTpPAIMH MapraHiia Ipu CKOPOCTH (QHUIBTPOBA-
HUS § M/9 depe3 HCClleLyeMble 3arpy3Ka

B pesynbrare ncciegoBaHui yCTaHOBJICHO:

1. Mcxons m3 aHann3a SKCHEPUMEHTAJIbHBIX JaHHBIX CIIEYET, YTO 3aBHCHMOCTb
nMmeet oot xapakrep: 3pHEeKTHBHOCTD yAaICHHS JKeJle3a M MapraHila CHUKAETCS ITPH
YBEJIMYEHUH CKOpOCTH (GuibTpoBaHust. Hanbonee ontumMalbHONH CKOPOCTBIO SBISETCS
8 M/4. IIpn naHHON CKOPOCTH Yy 000MX (DMIBTPYIOIINX MAaTepHaJIOB HAOMIOMAeTCs MaK-
cuMaibHast >PEKTUBHOCTD ylaJCHNUs JKele3a U MapraHIia.

2. Hamnyummue pe3ynbTarsl Mokasajia KaTaJIUTHYECKas (WIBTpYOMIas 3arpyska
«Cynepdepokcy, 3pdekTuBHOCTE KOTOPOH cocTaBmia: mo xenesy — 99,5 %, mo map-
raHuy — 96,3 %.

3. ITo pe3ynbraTaM HUCCIIEIOBaHNH MOKHO PEKOMEH/I0BAaTh KaTaIUTHYECKUHA (HITb-
Tpytomuii marepuan «Cynepdepoke» Ui NIpUMEHEHHs B KauecTBe (MIBTPYIOLICH 3a-
Ipy3KHu GUIBTPOB /ISl OYMCTKH BOIBI OT XKeJle3a M MapraHIia U3 IOA36MHBIX HCTOUYHHUKOB.
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The article presents results of studies of the SuperFerox filtering load for purification
of drinking water from underground sources from iron and manganese, allowing to apply the
obtained experimental data in the design of installations for deferrization and demanganation,
which will ensure a further stable growth in the use of underground sources for drinking water

supply.
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Paccmompeno  enusiHue MeXaHUuecKkolu U MeXAHOXUMUUECKOU aKMUusayuu 2uncosozo
CbIpbs, N00Gep2aeMo20 NOCIeOCmeuU 2UuOPOMePMAIbHOU 00pabomKe ¢ Yeavlo NOLYYEeHUs
BbICOKONPOUHO20 2UNCOB020 8adCywe2o. Ionyuaemoe maxum oopazom esicyuyee y0osiemeopsent
mpebosanusm 'OCT 125-2018 no 3eprogomy cocmagy. Ommeuer sghpexm «camousmenbyerHus»
eunca npu de2udpamayuu.

HaxonneHHplif  NpoOM3BOJACTBEHHBIM  ONBIT  [OKa3ajd, YTO  JalibHeillee
pa3BUTHE TMPOU3BOACTBA THUIICOBBIX BSDKYIIMX BBICOKHX MapoOK BO3MOXKHO TIIpH
YCIIOBUU CYIICCTBCHHOTO COKPAIICHHUS TEXHOJOTHMYSCKHUX OIEpAIiid, MOBBIIICHHS
MIPOU3BOAUTEIFHOCTH U CHIDKEHUS PAacXo/ia TOIUIMBA H YHEPTHH.

[Ipomecchl mpeBpameHUss TUIICA B TIOXYBONHBIA Cyinb(ar KaJdbIUs IIpH
TUAPOTEPMAIEHON 00pabOTKE MOKHO Pa3IeIUTh Ha TPH IIEPUOA:

1. TlomroToBWTeNbHBIN JTaTEHTHBIH (MHKYOAIMOHHEIH) mepuoa. B 3tor mepuoxn
CO3/Iaf0TCS YCIIOBUS JUIS TTOCTECIYIOMIETO MPEeBPALICHUS — 00pasyeTcss HaCHIIICHHBINH
BOJIHBIM pacTBOP HEOOXOAMMON KOHIICHTPALIUH.

2. llepuonm obOpa3zoBaHUS [EHTPOB KPHCTAIUIH3AIMH TOJIYTHApaTa (3apoiblimei
kpuctamuioB). Ilpm STOM 3aponmbIid KPUCTAUIOB, YTO YCTAHOBJICHO aBTOpaMH
SKCIIEPUMEHTAIbHO, 00pa3ylTCss MPEUMYIISCTBEHHO Ha JePeKTaX CTPYKTYpPhI
KpPHCTAJIOB MCXOAHOTO THUIICA.

3. Ilepmon mpeHMYyIIECTBEHHOTO pPOCTa KPHCTAJUIOB IIOJIYBOJHOTO Cyiab(aTa
KaIbIUs U 00pa30BaHUS KPUCTALUTHICCKUX CPOCTKOB.

Ha mpomomKuTeNnbHOCTh KaXKIOTO W3 3TUX IEPUOIOB CYIICCTBEHHO BIHUSIOT
KpUCTAJUIMYEeCKasi CTPYKTypa THUIICA, CIOCOO IOATOTOBKHU CHIPHS, PEKHM TEIUIOBOM
00paboTku.

YcTaHOBICHHE TPOAODKUTEIIEHOCTH KaXKIOTO U3 ATHX IICPHUOJIOB, KX B3aUMOCBSI3H U
(haKTOPOB BIUSHUS MTO3BOIISIET ONTHMH3UPOBATH TEXHOJIOTHIO IIPOU3BOJCTBA BSIKYIIETO,
YBEJIMYUTH TIPOU3BOIUTEIEHOCTH 000OPYIOBAHUS.

B pabotax [1, 2] moka3zaHO, YTO, HCIIONB3YS IUIACTHICCKYIO Ne()OPMAIUIO CHIPHS
rmepen THIPOTepMaTbHOW 00pabOTKOM, M3MEHSsI PEKHMBI M CpPEely €€ IMPOBEICHIUS,
BO3MOKHO CYIIECTBEHHO COKPATHUTh MPOAOIDKUTEIIEHOCTh TEXHOJIOTHH.

ABTOpaMHU ITOKa3aHO, YTO B YCIOBUAX JIOKAJU30BAaHHOW HArpy3KH Ha TpaHIX
KpPHCTAJIOB BO3HHUKAIOT (PUTYpHI JaBICHUS WA GUTYPHI yaapa, GOpMBI U CTPOCHHS
KOTOPBIX 3aBUCST OT CTPYKTYPHI KPHCTAIUTHYECKON PEIICTKH.
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HWccienoBanus BBIOJHEHB! HAa THIICOBOM KaMHE beOseBCKOro MeCTOpOXKIEHUS C
conepxanneM ocHoBHoro Munepana (CaSO,-2H,0) — 98 %.

C 5TOl menbio TUICOBBIA KaMEHb IOJBEPrajy JAPOOJICHHIO, C TOCIEAYIOMIHM
0TOOpOM POOBI, MPOCESTHHOM Yepe3 cuto 2,5 MM — rmpoba Ne 1 (puc. 3). YacTs mpoOsI
ToziBeprajiach MEXaHMIECKOMY BO3/ICHCTBHIO (TTacTuueckoi nedopManun) Ha OeryHax —
npoda Ne 2 (puc. 4). Pesynsrarel nuddepenunansno-repmuueckoro ananmmsa (JITA)
po0 mpeacTaBiIeHsl Ha puc. 1.

YcTaHOBIICHO, YTO HAOTEpMHUYECKHE 3(PQEKTh Mepexona JIBYBOJHOIO THIICA B
MOJTYBOJHBIN M aHTHAPUT y npoObl Ne 2 Hactymaer mpu temneparypax Ha 11,5 °C n
11 °C amxe geM y poOs Ne 1.

CMerienne SHAOTEPMHYECKUX 3(PPEKTOB B 00MacTh Oojee HU3KHUX TEeMIeparyp
MOXeET OBITH OOYCJIOBICHO M3MEHEHHEM KOHICHTpanui 1e(eKTOB KpHCTaITNIeCKON
CTPYKTYpBI rurca npoosr Ne 2.

Macca, %

JITA

15.08 %
- 20.08 %

=-5.02%
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Puc. 1. Pesynsrarsl JITA HCXORXHOTO THIICOBOTO CHIPHS, poba Ne 1
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Puc. 2. Pesynbrarel JITA akTHBHPOBAHHOTO THIICOBOTO CBIPbs, poda Ne 2
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Puc. 3. [Ipo6a Ne 1. MicxoxHas ipoba PHIICOBOTO ChIPbs (IIPOXOJ 4EPe3 CHTO 2,5 MM), yBeJIMYECHUE
195*

Puc. 4. IIpo6a Ne 2. VicxonHast mpo0a ruIcoBOro ChIphsi, MOJABEPTrHYTasi MEXaHHYECKOW aKTHBAIHH,
yBennuenune 770%

Puc. 5. IIpo6a Ne 2. MicxonHast mpoba TMIICOBOTO CHIPHsI, IIOJIBEPIHYTAsi MEXaHUYECKOI aKTHBAIIN
B IIPUCYTCTBUU PEryJIATOpa KpUCTAIIM3ALMH, yBeauueHue 195*
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[Tocnenyromee MUKPOCKOIINIECKOE HCCIIEAOBAaHNE 00Pa3IlOB B TPOXOASIIEM CBETE
MTOKA3bIBACT, YTO NMPHU3HAKHU JETHpaTalii TUIICAa KOHIEHTPUPYIOTCS BIOJIb J1e(EKTOB
KPHUCTAJUIOB TUIICA U IOSIBIISIOTCS paHee y rurca npoOsr Ne 2.

MexaHn4decky 00pabOTaHHYIO B IPUCYTCTBUU MOBEPXHOCTHO-aKTHBHBIX BEIIECTB
poOy Ne 2 (puc. 5) momBepraiau aBTOKIABHON 00pabOTKe Mpy U30BITOYHOM JIaBICHHUH
0,3 MIla ¢ mocnenyromeil cymkoil. 3epHOBOI cOCTaB MCXOAHOM MPOOBI IPUBEIEH HA
puc. 6. 3epHOBOI COCTaB MOJIyYEHHOTO BSKYILErO — HA PUC. 7.

100
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Puc. 6. 3epHOBOIi cOCTaB THIICOBOTO CHIPhs mocie MXA
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Puc. 7. 3epHOBOIi cOCTaB IMIICOBOIO BSIKYILETO

W3 pesynbraToB, NpeACTaBICHHBIX Ha puUcC. 6 W 7, CleAyeT, 4yTo B Hpolecce
aBTOKJIABHOH 0OPaOOTKH MPOHMCXOAUT H3MCHCHHEC 3CPHOBOTO COCTaBa ChIPhS MPH
neruaparanuu (puc. 8, 9 u 10).
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Puc. 8. IIpo6a Ne 1. Mcxomnass mpoOa THUIICOBOTO CHIPbS IIOCIE aBTOKIABHOW 0OpabOTKH:
a — yBenmueHne 195%; 6 — yennuenne 440*

Ko

Puc. 9. IIpo6a Ne 2. Micxonnast mpoOa TUIICOBOTO CHIPHSI, TIOIBEPTHYTAsI MEXaHUIECKOI aKTHBAIINN
C TocIneyIomnei aBToKIaBHON 00paboTkoii, yBenudaenue 2450%
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Puc. 10. [Tpo6a Ne 2. VicxonHast mpoba rUIICOBOTO CHIPBS, TOJBEPTHY Tasi MEXaHWIEeCKON aKTHBALINU
B MNPHUCYTCTBHU pErylsiTOpa KPHUCTAJUIM3AIMM C MOCIEAyIOIieil aBTOKJIaBHOH 00paboTKoii:
a — ysenuuenue 890%; 6 — ysennuenue 1450*

[TonyuenHnoe Bskyiee yaoBiaeTBopsieT TpeboBanusim ['OCT 125-2018 1o
3epHOBOMY cocTaBy (pasmep wacTui He mpeBsimaer 0,2 mMMm). OtmedeH sddexr
«CaMOM3BMEJIBYCHU A TUIICa NPU JACTHUApAaTalluUi — Y BAXKYIIETO OTCYTCTBYIOT YaCTUIIbL
pasmepom 120-200 MKM, B OTIMYHE OT YaCTHIL ChIPbS.

Bspkyiee mocie cyinku He TpeOyeT MoMosia W pasaensercs Ha (pakuuud 0e3
YyCUIIUH, HAIIpUMED, IPOCEUBAHUEM WX IIPOXOAOM YEPE3 BAJIBLIBIL.

[Tpu STOM BenMYMHA YACTBHONH MOBEPXHOCTH MpoObl No 2, omeHeHHO# 1o
BO3IYXOMPOHUIIAEMOCTH, cocTaBisieT 2 500 cm?/t, a Bsukymiero — 1500 cm?/T.

HOpMaHBHa)I TyCTOTa I'MIICOBOI'0 TE€CTa M3 BXKYIICTO, MOJTYYCHHOTO MO Pa3sHbIM
pexumam, coctaBisieT oT 28 710 32 %. Y BsKYIIEro OTMEUaloTCsl 3aMeIJICHHbIE CPOKH
cxBaTbiBanus: Havyano 10-25 muH, xoHen 15-30 mun. [TonydeHo BsiKyliee Mapok 1o
npounoctu ['16 — 25 B cranmapTHOM BO3pacTe.

Hcnonbp3oBanue ruIiicoBOro BAXKYIIETO C JaHHBIMU TCXHOJIOTUYCCKUMU CBOﬁCTBaMH,
HarpuMep, JJIsl IPOU3BOJICTBA CYXHMX CMECEH, MO3BOJISIET COKPAaTHTh pacxoj 100aBOK
pEryJIUpYIOUINX CBOMCTBA cCMECel, CHU3UTh UX CTOUMOCTb.
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The article considers the influence of mechanical and mechanochemical activation of
gypsum raw materials that are subsequently subjected to hydrothermal treatment in order to
obtain a high-strength gypsum binder. The resulting binder meets the requirements of GOST 125-
2018 by grain composition. The effect of "self-grinding"” of gypsum during dehydration is noted.
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Ml ykpennenusi 060uun agmomMoOUNbHBIX 00PO2 C YEnblo CHUNCEHUS 3amPam UcnoIb3yI0m
mamepuan, noxyyaemuvlii 6 pesyiomame hpe3eposanus NOKPLIMULL  HeNCeCmKo2o Mmund.
Paccmompeno enusanue monwunsl ciosi npu ykiaoke acgharbmozpanyiama gpaxyuu 5-20 mm
npu yniomuenuu. Ilomyuena 3agucumocms Oegopmayuu Ccros Ac@anrbmocpanyisima noo
Oelicmeuem HAZPY3KU C Y4emom e20 MOAWUHbL. YCmanosnenvl 3a8ucumocmu KodQphuyuenmos
JlcecmKocmu. U 8A3KOCMU Mamepuana om oOelicmsylowjell nazpy3ku, a makdice Oegopmayuu
om Kodppuyuenma dcecmxocmu. Ilpedcmasnennvie 3a8UCUMOCHU NO3BOIAIOM 0O0CHOBAMb
napamempul YUAOMHAIOWUX Mawiun Oas obecneuenusi mpebdyemoz2o Kaiecmed YNAOMHeHUs:
acganbmozpanyisima c y4emom moauunbsl Cios O0POACHOU KOHCMPYKYUU.

Ilocmanoska 3a0ayu. DPPEKTUBHOCTH TEXHOJIOTMH YIUIOTHEHHS IPU yCTPONCTBE
JIOPOXKHBIX KOHCTPYKLMIH aBTOMOOMIJIBHBIX JIOPOT 3aBUCHT OT CBOMCTB NMPHUMEHSIEMOTO
Marepuaja M CpeJICTB MeXaHHW3aluu. Marepual, IOJlydeHHBIH NpH (pe3epoBaHUH
MOKPBITUI HEXKECTKOrO0 THIA, OTIMYAETCS MO CBOMM XapaKTePUCTHKAM OT APYTUX
MaTepuanoB, HPUMEHAEMbIX i JTUX ueneid. OmnpeneneHue MnapaMeTpoB CIIOS
Ipy yKJajake acalbTorpaHyisTa Ha €ro XapakTepUCTUKHA C YYETOM €ro TOJIIIMHBI
M03BOJISIET OCYILECTBIISATH BBIOODP 3BEHA MALIMH JISl IOCTHKECHHUS TPeOyeMOoro KauyecTna
YIUIOTHEHHUS.

Beéeoenue. B mpomecce dKcmyarauy aBTOMOOWJIBHOH JIOPOTH  ITPOMCXOIUT
CHIDKEHUE €€ TpPaHCIOPTHO-IKCIUTyaTallUOHHBIX IapaMeTpoB, 4YTO CBA3aHO C
BO3JCHCTBHEM TPAHCHOPTHBIX CPEICTB M NOTOAHBIX ycioBui. Ilpu kxanuTtanbHOM
PEMOHTE W PEKOHCTPYKIIMH aBTOMOOWJIBHBIX JIOPOT C MOKPBITHUSIMH HEXKECTKOTO
TUIIA BBINOJHSIOT PAa0OTHI MO (PPE3ECPOBAHUIO CYIIECTBYIOIINX CIIOEB JOPOXKHOM
onexapl. OTpaboTaHHbl MaTepuall (ac(hanbTOrpaHyssT) NPUMEHSETCS JOPOXKHBIMU
OpTraHu3aLMsIMU ISl YKPEIUIEHUS! 000YHH, YCTPOICTBA NOABE3IHBIX JJOPOI, OCHOBAaHUN
TIEIIEXOAHBIX TPOTYAPOB, IJIOMIA0K M BDEMEHHBIX 00BE3/10B, UTO ITO3BOJISIET YMEHBIIUTh
3arparsl Ha Marepuansl. Hopmarueueimu gokxymentamu OJJH 218.3.039-2003 u
CI178.13330.2012 onpenenensl obnacT npuMeHeHus acdansrorpanynara. Ero MoxxHO
HCIOJIb30BaTh B OCHOBAHMM M HIKHUX CJIOSIX MOKPBITUS MPH YCIOBUM COOTBETCTBHS
TpeboBaHUs 10 MPOYHOCTH K meOHro cortacHo ['OCT 8267. Mcnonp30BaHuE BXKYIIETO
IpU pereHepanuy achaibTorpaHyssTa IMO3BOJSIET MOBBICUTH NPENEN MPOYHOCTH Ha
cxarue 10 2,0 MIla. be3 noGaBieHus BsDKYIIEro, ac(palbTOTPaHYISAT PEKOMEHIYETCS
MIPUMEHATh NPU CTPOUTEIHCTBE aBTOMOOWIIBHBIX Jopor IV kareropuu c mpenernom
npoyHoctu Ha cxkarue 0,7 MIla, a Takxke NOpU PacCKIMHIIOBKE BEPXHErO CIIOS
11e0EHOYHOTO OCHOBAHUSI.

B 3aBucumocTH OT 00acTi NpUMEHEeHHs acabTOTPAHYJIAT YKIAbIBAIOT CIIOSIMH
Ppa3HOM TOJNIIMHEL, YTO HEOOXOAMMO YUHUTHIBATH P BBIOOPE TapaMETPOB YIUIOTHSIOIINX
MamH. HopmaruBaeiM goxkymentom CII 78.13330.2012 ycraHOBnEeHB! MallMHBI IS
YIUIOTHEHHUs acanabroranyisTa, KOTOpble 10 CBOMM IapaMeTpaM OTHOCSITCS K TpyIIe
TSKEJIbIX KaTKOB U JIOJDKHBI NMIPUMEHSITHCSI HAa 3aKIIOYUTENBHON CTaJAMM YIJIOTHEHHUS.
W3MmeHeHne CBOICTB Marepualia B 3aBUCUMOCTH OT TONIIUHBI CIOS HPHU YKIIAJKE,
TpeOyeT MPUMEHEHHUS Pa3HbIX THIIOB KaTKOB.

C y4eToM BBINIECKA3aHHOTO TpeOyeTcs YTOYHEHHWE BIMSHUS TOJILIMHBL CJIOS
acaJIbTOTpaHyJIsITa IPU €T0 YKJIaJKe Ha BIOOP BHEIIHEH HArpy3KH MPpH yIJIOTHEHUH.

Memoouka nposedenuss IKCHEPUMEHMATbHBIX UCCAe006aHutl. JIIsl yTOYHEHUS
BIMSIHMSL TOJILIMHBI CJIOSL NP yKiajgke acdanbsrorpanynara ¢pakuuun 5-20 MM Ha
€ro XapaKTepUCTUKU MpPH JEHCTBUU BHEIIHEH HArpy3Kdu MPOBEIEHBI PEOJIOTHMUYECKUE
nccienoBanus. C 3Tol nesbio B hopmy ¢ pasmepamu B rtane 200%300 MM yKi1a1bIBaInch
ciou achansrorpanyiara tonumHaoi ot 0,05 10 0,2 M ¢ moCIeaYOIUM BO3ACHCTBHEM
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Ha IITaMII HAarpy3K. VCIbITaHUs MPOBOJMIINCH C MCIIOIB30BAHUEM IMPHCIIOCOOICHNUS
UL I3MEpeHus aeopManuii MaTepuaia (MOJTHOW U YIPyroi), cM. puc. 1.

Puc. 1. U3mepenne aedopmannu cios acarbTOrpaHyisTa Mpyu IeHCTBIUN HATPy3KH

ITocne ykmanku ciosi W TPEABAPUTENBHOTO €0 YIUIOTHEHHS Ha TOBEPXHOCTD
oOpa3ma ycTaHaBIMBAJICS IITaMIl. BepxHsAS IuMTa npecca OCTaHABIMBANIACH BBIIIE
YPOBHS MMOBEPXHOCTH mTamma Ha 1,5-2,0 mm. {11 m3mMepeHus aedopMaliii MHIRKaTop,
MIPUKPETUICHHBIH K IITaMITy, pa3MelIaics TAKUM 00pa3oM, YTOObI MTOJBIKHAS YacTh €T0
HOXKKHM Kacajach HENOABW)XHOW CTOMKM mpecca. [log aeiicTBueM 3aJjaHHON HArpy3ku
Ha IITaMII C TOMOIIBI0 MHIMKATOpa YacOBOTO THIIA OMPEACISUINCH TOJTHASI U yIIpyTas
nedopmarus (TMociie CHATHS HArpy3KH) Marepuajia. 3areM IIpOLecC HarpysKeHHs
MarepHala c 3aJaHHOI Harpy3Koi MOBTOPSIICS. 3a pe3yIbTaT IPUHIMAJIOCh OKPYIJIIEHHOE
JI0 BTOPOTO JIECATHYHOTO 3HAKA cpesiHee apu(METHIECKOe 3HaUC€HHE MCTIBITAHUN Tpex
oOpasmoB. Pacxoxknpenne Mexmy u3MepeHusiMu He mnpeBbimano 10 %. Pesymprarsi
UCTIBITAHUS TIPH Pa3HOHM TOJIIMHE CIIOS TOCIE KAXKJ0T0 IUKIA MPUIOKEHHUS Harpy3Kn
MIPeACTaBICHBI B TA0OMI. 1.

Ta6muma 1

Pe3yabrarsl usmepenus aepopmanuii achajbTOorpaHyJasiTa Npu AeiicTBUA
HATPY3KH C Y4eTOM €ro TOJIIHHBI

P, Tonmuaa TonmuHa TonmuHa TonmuHa
xkH 0,05m 0,10 m 0,15m 0,2m
A A A Ao A A A A A
1o ocT np 10J1 ocT np ot ocTt np 1oJ1 ocT yiup |

0,5 |687681]|0,12| 7,0 | 6,81|0,19 | 11,54 | 11,25 | 0,29 | 13,09 | 12,89 | 0,20
2,0 | 2,47 (2,10 0,37 |3,65|3,05]|0,60| 3,35 | 2,54 | 0,81 | 5,19 | 4,08 | 1,11
4,0 | 3,01 {2,17|0,84 |4,98 (3,97 |1,01| 6,51 | 4,71 1,8 | 6,80 | 4,54 | 2,36
6,0 |0,580,45]| 0,13 0,31|0,24|0,07| 0,21 | 0,12 | 0,09 | 0,21 | 0,16 | 0,05
80 [1,88|1,41]0,471099]|0,58|0,41]| 0,87 | 0,48 | 0,39 | 0,50 | 0,26 | 0,24
10,0 | 2,64 | 2,23 | 0,41 | 2,13 | 1,58 | 0,55 | 2,85 | 1,44 | 1,41 | 2,74 | 2,33 | 0,51
12,0 | 4,01 | 3,82 | 0,19 | 4,08 |3,61 (0,47 | 5,06 | 423 | 0,83 | 6,13 | 437 | 0,76

Ananus nonyuennvix pesyrbmamos ucciedosanus. Ha OCHOBaHUM JaHHBIX,
MPECTABICHHBIX B TA0II. 1, TOIyYEeHbI 3aBUCUMOCTH M3MEHEHHS OCTATOYHON CyMMapHOU
JnedopMaluy MaTepraia OT HapsDKEHUs! IPH pa3Hoi TouHe cios (puc. 2).
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Puc. 2. 3aBUCHMMOCTh CyMMapHOW OCTaTOYHOH AeopMaluy Marepuana OT HAIPsDKEHHUS MpU
pas3Hoii TonuuHe cnost: / — tonumua cinos 0,05 m; 2—-0,10 m; 3 -0,15m; 4—-0,2 M

W3 npencraBieHHbIX Ha pPUC. 2 JaHHBIX BHJHO, YTO BEJIMYMHA OCTATOYHOM
JnedopMalnu py IeHCTBUM HATPY3KH 3aBUCUT OT HAIIPSDKEHMS B 30HE KOHTAKTA ILITaMITa
C OBEPXHOCTHIO MaTepuaja U TOJIIMHBI YIUIOTHsIeMOro ciiosi. Pazsutue nedopmaimu
B YIUIOTHSEMOM CJIO€ Marepuaja MPOUCXOAMUT 3a CYET MEPEeMEIICHHUs] YacTHIl KaK B
BEPTHUKAIBHOM IJIOCKOCTH, TaK M TOPU3OHTANBHOU [ 1—4]. VI3 mpecTaBIeHHBIX TaHHBIX
BUJIHO, YTO C MOBBIINICGHUEM HampsDKeHUs 1oja mrammoM jgo 1,0 MIla nabmiomaercs
npsiMasi  3aBUCHMOCTh  Ae(OpMalui OT HAaNpsHKEHHsS HE3aBUCHMO OT TOJIIMHBI
ykaagsiBaemMoro ciosi. C moBeimeHueM HampspkeHus ot 1,0 MIla go 2 MIla (3a
UCKITIOYeHHEM cios TonmuHon 0,05 M, y KoToporo 3Ta BennyuHa coctasisaeT 1,5 MIla)
HaOII0IaeTCsl CHUIKEHUE TeMIla pa3BUuTHsl Ae(opMaiiu 1o JeiicTBUEeM Harpy3Ku Ipu
HE3HAYUTEILHOM POCTE CyMMapHO# nedopmaiiuyu Marepualia.

st ycraHOBieHHs OOIIel 3aKOHOMEPHOCTH pa3BUTHSL AedopMaiuu B Clioe
acaybTOrpanyssiTa OT HArpy3KH HE3aBUCHMO OT TOJIIUHBI CJIOSI IPEACTABUM JJAHHBIC
Taba. 1 B OTHOCUTENbHBIX 3HAUCHHSX, NMPUHHUMAs Je()OPMALMIO HPU TOJIIMHE CIIOS
0,05 M u nanpspkenun 0,125 Mlla 3a egumanmy. O0O03HAYMM MPHHATYIO BEIHYUHY
k0d(duunenToM BAUsAHUS Hanpsykenus Ha Jedpopmanuto cnos (Ko ). O606mennas
3aBHCUMOCTD Jie(hOpMaLIMK MIPH PA3HOI TOJIIMHE CIIOS OT HANPSDKCHUS MpelCTaBlIeHa
Ha puc. 3.

=
\
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Puc. 3. Brmsiune nanpsokenns Ha kodpdunment K

UYucnenHoe 3HadeHne ko3 duiinenra BIUSHUS HANPsDKCHUS Ha Ae(opManuio ciios
ompeneinsercs 1o Gopmyore:
K_=0,21¢"-0” +1,826 + 0,76,
e K — OespasmepHas BeqWYMHA; G — HANPKEHHE B 30HE KOHTAKTa IITaMIa C
moBepxHOCThIO ciost, MITa. Koadpdunuent koppensunu ypaBaeHus pasex 0,99.
Jlnist yTOUHEHHS BIMSHUSI TOJIIMHBI CJIOS Ha BEJIMUHMHY Ae(opManuu npercTaBuM
JaHHBIE HA PHC. 3 B OTHOCHUTEJIBHBIX BEJIMUMHAX, YCIOBHO IPUHUMAs 1e(hOPMAIHIO CIIOS
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npu ero toamuHe 0,05 M 3a eannuy. O603HAYNM aHHYIO BEIHYHHY KO3 duimenTom
BIMSHMSA TOJMIMHBI MaTepuana Ha seanauny ero aedopmanuu (K, ). 3aBucumocts K, ot
TOJIIIMHBI CJIOS TIPE/ICTaBIIEHa Ha puc. 4.

3
- &
522

54 —

Z ; 1 . —
= &
250
2 E
=z e 0 0,05 0,1 0,15 0,2 0,25

TommuHa c1og, M

Puc. 4. 3aBucumocts ko3¢ punuenta K, ot TonmuHbI ci10s

Yucnennoe 3nauenue kodpdumuenta K, oT TOMIMHBI CI0s acdanbTorpanynsra

ompexaensercs mo Gopmyie:
K, =0,79¢ *¥,
rae i — tommuHa cinost, M. Koagdumuent koppensanuu ypaBHeHus paseH 0,99.

B obmem Buae BenmmunHa AedopMannu cios achaabTOTPaHyIsATa MO AeHCTBUEM
Harpy3KH onpenessieTcs 1mno popmye:

L=6,8K K, Mm.

AHanmn3 o01eit 3aKOHOMEPHOCTH Pa3BUTHA CyMMapHOI 0CTaToyHO! aedopMannn
cios acanbTorpaHyisaTa IOJ JeHCTBHEM Harpy3KH MOKa3al, YTO Ha OIpeAeIeHHOM
CTaJuM YIUIOTHEHMS NpoLecC pa3BUTUS AedopManuy 3amemisercs. Takoe CHIKCHHUE
MHTEHCHBHOCTH POCTa ie(OpManny B CJIO€ MAaTEepHalIa IPH TOCTHIKCHNH OTIPEIeTICHHOTO
3HAYEHUS HArPy3KH OOBACHACTCS IepEeMELIeHIeM YaCTHI MaTepHaia B TOPU30HTAIbHOM
IUIOCKOCTH, 4YTO XapakKTepu3yeTcss KOI(Q(UIMEHTOM BSI3KOTO  COIPOTHBICHUS.
VYCTaHOBIICHO, YTO CKOPOCTH pa3BUTHA JAeOpPMAlMU MPSMO IPONOPLHOHAIBHA
HaIPsOKEHUIO U onpeensercs mo gopmyne [5-9]:

o =n(t)dM\dt,
rae M — KOd(QQUIUEHT BSI3KOTO CONPOTUBIICHHMS, 3aBHCAIINI OT BPEMEHH ICHCTBUS
Harpy3ku, Hc/mm; A — oTHOcuTenbHas HeoOpaTumas AedopMmaris MpH IeHCTBHH
Harpy3KH Ha CJIOW Marepuaia, ONpelelsieTcsi OTHOIICHHEM a0CONIOTHON BEIMYUHEI
neopManuy K TOJIIUHE CIIOS.

Ha puc. 5 npencrasieHa 3aBUCHMOCTh KO(G(HIMEHTa BA3KOTO CONPOTHUBICHUS
acaybTOrpaHyIIsATa P PA3HON TOJNIIWHE CIIOSI ¥ CKOPOCTH Ae(POPMUPOBAHUSI 3 MM/MUH.

. 80 4
= =]
5 = 60 N3
= O u = -
5% =5
=8E2 1 - 2
927 20 N \
2 8 o Lo »&a

0 0,5 1 1,5 2 2,5 3
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Puc. 5. 3aBucumMocTh KO3 PHUIIHEHTA BA3KOTO COMPOTHBICHHS OT HANPSDKCHUS: / — TOJIIUHA CIIOS
0,05m; 2-0,10m;3-0,15M;4-0,2 ™

W3 npeacTaBieHHBIX JaHHBIX HA PHUC. 5 BUAHO, YTO C YBEIMYEHUEM HaNPsDKCHUS
6omee 1,0 MIIa B ciosix ac(hambToTpaHyIIsATa 3a CUET Pa3BUTHS KaCATEIBHBIX HAPSDKCHIH
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BO3HHUKaeT OokoBast pedopmanus MaTepuana, CIOCOOCTBYIOINAS 3aMEJICHHIO POCTa
HeoOpaTuMoO# nedopmanmu  Marepuasia. Ha OCHOBaHMM IOJYYECHHBIX JIaHHBIX
YCTAHOBJICHO, YTO BEIMYMHA KOA(PQPHUIMEHTA BSI3KOTO COIPOTHUBICHUS 3aBHCUT OT
TOJIIUHEI CJIOS ITPH YIUIOTHEHUH. YNCIIEHHOE 3HaueHHEe MAaKCUMAIILHOTO KA pHUIneHTa
BSI3KOTO CONIPOTHBIICHUS ac(alIbTOTPaHyIsITa OT TOJIIMHBI CJIOSI MOXKHO ONMPEAEIUTD MO
tdhopmyre [10-17]:
n=459,24h — 16,82, Hc/mm,

e i — TonmuHa cios, M. Kospduument koppensunu ypasuenus pasen 0,97.

C mnoBblIICHHEM IUIOTHOCTH MaTepHaja yBEJINYHMBACTCS CIIOCOOHOCTh MaTephala
COIIPOTHBIIATHCS BHEITHEH Harpy3Ke, 4TO XapaKTepu3yeTcsi KO3 (QUIIMEeHTOM )KECTKOCTH.
Koa¢ppumment >xecTKoCTH ompeaesseT BeIWYMHY YCHIIUS, KOTOpOE€ HE0O0XOIUMO
MIPUIIOKATH K €MHUIIE TUIOIA M OBEPXHOCTH OCHOBAHMS IIPH YCIIOBHH 00€CIICUCHHS
0CaJIKH1 CJIOSI OCHOBAHMSI | MM. 3Hau€HHE MOJYJIs ’)KECTKOCTH olpezensiercs o Gopmyire:

E_=o /e, H/mW,
e 6, — Hanpsokenne, MIla; € — neoOGparumas nedopmanus, Mm.

Ha puc. 6 mpeacrasiena 3aBUCUMOCTb MOJTYJISI )KECTKOCTH CJI0S aC(alIbTOTpaHyJIsTa
OT Harpy3Ku IpH €ro pa3HOW TONIIUHE.

0,2 3
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Hanpsgxenune, Mlla

Puc. 6. 3aBucumocTh kK03 (HUIIUEHTA KECTKOCTH ac(PallbTOTpaHyIsATa OT HAIPSHKCHUS MIPH Pa3HOI
tommuHe cinost: [ — TommuHa ciaost 0,05 m; 2 — 0,10 m; 3 - 0,15 mM; 4 - 0,2 M

W3 mpencTaBiaeHHbIX HA pUC. 6 JaHHBIX BUAHO, YTO B 3aBUCHUMOCTHU OT TOJILIIMHBI
CJIOSI TIPH JICHCTBUN HArpy3KH BeJIMYMHA KO3(D(DUITHEHTA )KECTKOCTH ac(aabrorpanysira
WMeeT pa3Hble 3HAUCHHs, YTO HEOOXOJMMO YYHMTHIBATH NPU HA3HAYCHWU CHIIOBBIX
MapaMeTpOB YIUIOTHSIOMINX MaIlInH.

Jdnst ycraHoBieHHs oOmield 3aBHCHMOCTH KOO((QUIMEHTa >KECTKOCTH CIIOS
acaJIbTOTpaHysIsITa OT HANPSDKEHHSI C YUYETOM €r0 TOJIIMHBI IIPH YKIJIAJKE MPEICTaBUM
JIJaHHbIE, IPUBEACHHBIE HA PUC. 6, B OTHOCUTEIbHBIX 3HAUEHUSAX, IPUHUMAS 32 €AUHUILY
3Ha4YEHUs] KO PHUIHEHTa KEeCTKOCTH Npu HanpspkeHuu 1,0 MIla ans kaxgoro cios.
3aBHCHMOCTH KOA(Q(PHUINEHTa KECTKOCTU CJI0 ac(hanbTOrpaHyssaTa OT HANPSDKEHUS U
€ro TOJILIIUHBI IPEJCTABIECHB] HA PUC. 7.

=
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Puc. 7. 3aBUCHMOCTD MOTYIISI ’KECTKOCTH ac(aIbTOrpaHyIsTa OT HAPSDKEHHS (a) M TOMIMHBI ¢10sI (0)
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YuciieHHOE 3HAYEHHE MOyl JKECTKOCTH CJOSl ac(albTOTPaHyIsITa C y4eTOM

HAIPSHKEHUS U €r0 TOJIIHHBI ONPEIEISIETCs] 3aBUCHMOCTHIO:

K =0,1196%7 e,
rie 6 — Hanpspkenue, MI1a; 4 — ronmuna ciost, M. Ko GurrenT koppensiiuu ypasHeHUs
pasen 0,98-0,99.

AHanu3 TONyYeHHBIX PE3yJAbTAaTOB IMOKA3ajl, YTO B 3aBHCUMOCTH OT TOJIIHHBI
ciost acGanbTOrpanyssiTa pa3BuTHE JeQOpMAIMK MO/ JECHCTBHEM HATPY3KH HMEIOT
orpe/ieIeHHbIE HHTEPBAIIBI KO (DUIIMEHTA )KECTKOCTH, B IPEJIEIaX KOTOPOTO BO3HUKAET
MakcuManbHas jgedopmanus marepuana. [loBsiienne k03GOUIHEHTA KECTKOCTH IPU
YIUIOTHEHHHU BBIIIE OMPENCIICHHOrO Mpeena XapakTepu3yeTcs pasBUTHEM MPOLECCOB
pasymiotHeHus (puc. 8).
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Kosdduunent xectkoct, H/vn?

Puc. 8. 3aBucumocts nedopmarmm cios acganbTorpaHyisiTa OT KOI(PPHUIMEHTA KECTKOCTH:
1 — rommuna cinos 0,05 m; 2—-0,10 m; 3-0,15Mm; 4—-02 ™

Ha ocHoBaHWM NaHHBIX, MPEACTABICHHBIX Ha pPHUC. 8, MOXHO CJIEJIaTh BBIBOJBI,
YTO B 3aBHCHMOCTH OT TOJIIMHBI CJIOS ac(abTOrpaHyIsiTa Harpy3Kka OT yIIOTHSFOIINX
MaIlliH JI0JDKHA ONPEAEIATHCS C YIeTOM Kod(pPHUINEHTa KECTKOCTH MaTepHaa;

— T c1os acanbTorpanyisaTa TonuuHon 0,05 M MHTEeHCHBHEIH POCT AepopMaIim
MPOUCXOMUT B HWHTEpBalie 3HaueHWH Kod(p¢umuenta xectkoctu 0,02-0,09. Ilpm
JabHEeHIeM yBeTn4eHnN K03 UIIMEHTa )KECTKOCTH IPOLECC Pa3BUTHS JeOpMaIiH
IIpeKpalaeTcs;

— mus cnos tonuuHol 0,10 M pa3BuTHE AeOpPMAINK MPSIMO TPOTIOPIIMOHAIBEHO
NeiCcTByomel Harpyske, mpoucxoaut B uatepsane (0,01-0,05)K . bonee uaTencuBHO
nepopmanus Bosuukaer B uHTepBane (0,05-0,65)K , a mpu yBenMYEHHH MOy
secTrocTH 6oiee 0,65 poct nedopmannn npekpamaercs;

— st cnost TomuHoM 0,15 M pasBuTHe gedopmanuy MpoONUCXOIUT IPOTIOPIIHOHAIBEHO
narpyske B mpeaenax (0,01-0,035)K . HauGonee nHTEHCHBHO pa3BUTHE Je()OpManuu
Bo3HUKaeT B inanasone (0,035-0,045)E_, mpy mpeBbIIIEHHH KOTOPOTO pOCT e(hopMaum
MIPEKPaIaeTCs.

— st cnost TomuHoM 0,20 M pazBuTHE AepopMaIuy TPOUCXOTUT IPOTIOPIIHOHAIBEHO
narpyske B wuHTepsaie (0,01-0,04)E , npum nanemelimem pocre kodd@uumenta
JKECTKOCTH Pa3BUTHE 1e(hOPMALINH MTPEKPAIIACTCSI.

[IpoBeneHHBIME HCCIIEOBAHMSIMA YCTAHOBICHO, YTO MEXIy Jedopmanuei
cinost acaibTOTpaHyssITa IpU NEHCTBUM HArpy3ku M KO3((HUIMEHTOM YIUIOTHEHHUS
CYIIECTBYET KOPPEISIHOHHAS 3aBUCUMOCTh, KOTOpasi OIPEACISICTCS] yPaBHEHUSIMHU:

— npu ToimuHe ciost 10 0,1 m: Ky =0,011A+0,73;

— mipu Tommmuee ciost ot 0,1 10 0,25 m: K = 0,775¢%00834
rae A — nedopmarnus cios Marepuana, MM. Kosh@uuueHT Koppensiuuu ypaBHECHHH
pasen 0,97-0,99.
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BbiBOIBI:

1. dedopmanust ciost acdaiabrorpaHyista Ipu JICHCTBUM HAarpy3Kd 3aBUCHT OT
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To strengthen roadsides in order to reduce costs, material obtained as a result of milling
non-rigid pavements is used. The effect of the layer thickness of asphalt granulate of fraction 5
to 20 mm during compaction is considered. Relation of the asphalt granulate layer deformation
under the action of the load depending on its thickness is obtained. Dependences of the stiffness
and viscosity coefficients of the material on applied load, as well as deformation on the stiffness
coefficient are established. The presented dependences make it possible to substantiate parameters
of compacting machines to ensure the required quality of asphalt granulate compaction, taking
into account the thickness of the road structure layer.
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CTHKA CUTyallHH.

Ilpeocmasnen anaruz cumyayuu ¢ obecneuenuem cyooxo0cmed Ha c60000HOM (He noonep-
mom) yuacmxe pexu Boneu 6 Huoicnem 6vegpe Huorcecopoockoui I'DC ¢ nomouybo mpancnopmuo2o
2UOPOY3Na, pACNoNa2aemozo gviuie 20pooa Huowcneeo Hoseopooa.

Ha p. Bonre nocne coopyxeHust Kackajga BOJOXPAHWJINIL OCTAJICS CBOOOIHBIM
(ue moanepteiM) 60-KMIIOMETPOBBIA y4acToK B HIbKHEM Obede Hikeropoackoit I'DC,
B KOTOpoM Ha 40 KM pacnpoCTpaHsIOTCS BHYTPHCYTOUYHbBIE KOJICOAHUSI YPOBHS BOJIBI,
BBI3BIBAEMbBIC CYTOUHBIM PETyIHMPOBAHHUEM MOIIHOCTH THIPOIEKTPOCTAHIINH, 3aTPYy-
HSIOIINE CYJ0X0ACTBO. PaccMoTpum 3Ty mpodiemy.

Yebokcapekuit ruapoysen crpomics 17 ner: B 1968 r. ObuTH HavaThl MTOATOTOBH-
TeJIbHBIC PabOTHI, B 1969 I. — CTPOUTEIHCTBO TUAPOAIIEKTpOCTaHINY, B 1981 T. mymen
ee 1-i1, a B 1986 . — mocnequuii 18-i1 arperar [1]. Oxono 20 % 3aTpar no ruapoysiy
OTHOCHJIOCH Ha COOPYKEHHS BOJHOTO TPAHCIIOPTA.

YeOokcapckoe BOJOXPAHWIIHMIIE pACIIOJIOKEHO B mpenenax Uysamickoil wu
Mapwiickoii pecrryonrk n Hukeroponckoii odnactu. Ero npoexrasiit HITY pasen 68,0 m BC,
YMO = 65,0 m BC. C 1982 1. 10 HacTOSIIEr0 BpEMEHH BOJOXPAHWINIIE KCILTYyaTUpPY-
ercst ¢ BITY = 63,0 m BC + 0,3 M ipu oTcyTeTBUY peryiupytoneid eMkocTH (tadu. 1).

W3-3a monmxenHoro Ha 5 M Haropa Yebokcapckas ['9C nenodupaer okono 40 %
M3 YCTaHOBJIEHHOH npoekTHoM mMowHoctu 1370 MBT 1 He yyacTByeT B CE30HHOM pe-
ryaupoBanuu ctoka [2]. Ilpu ToM, 4TO JUIsl MOKPBITUS MUKOBOM MOIIHOCTH, KOTOPOH
HAUMHAET HEAOCTaBaTh B €BPONEHCKON YaCTH CTPaHbl, CHELUAIBHO CTPOUTCS 3aropckast
T'ADC-2 B IlogMoOCKOBEE.

[Monmop ot Yebokcapckoro Bogoxpanmiuiia npu orMmetke BITY = 63,0 m BC He no-
cturaeT Hmwkeropozackoro ruzipoysia U Ha 60-KnIoMeTpoBoM ydacTke p. Boaru ot Hero
1o . Hikaero HoBropoga coxpaHsercsi peqHO pexHM pacxoioB W YPOBHEW BOJBI,
MO/IBEP>KEHHBIN BIMsHUIO Tosbko Hukeropoackoii I'DC.
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Ta6mumna 1
Moxka3zaresn Yedoxkcapckoro BOAOXpPaHUIUIIA IPH OTMETKAX
noanopHoro yposus BIIY= 63,0 u HI1Y= 68,0 m BC [2]

HaumMenoBaHnue nmokasaresnei 3HaucHUe
[loamopuslit ypoBens, M bC 63,0 68,0
YpoBeHb MepTBOTO 00BeMa, M bC 63,0 65,0

DopcupoBaHHbI TOANOPHBIN ypoBeHb, M BC,
IPU TIPOMYCKE MOTOBOABS BEPOATHOCTHIO PEBBIICHHUS:

-1% 67,3 68,2
-5% 65,6 68,0
—-10% 64,3 68,0
[nomaae 3epkana, Km> 1 080 2 145
TTnomase HOPMUPYEMBIX 2-METPOBBIX MEJIKOBOAHUI, KM%/ % 340/31,5 445 /20,7
I1nomans 3aTONJICHHBIX 3€MEb, ra 111 833 216 242
IMonHbIi 00BEM, KM? 4,6 12,6
TTonesusiit 00beM, KM? 0,0 5,35
JInvHa BOTOXpaHUIIHIIA, KM:

— 1o p. Bonre 260 335

— 10 p. Oke - 153
[upuna, km:

— CpenHsIs 4,1 4,6

— MakCHMalbHas 15,0 19,0
I'myOuna, m:

— cpenHss 4,2 5,9

— MakCHMaJlbHas 24,0 30,0
Tumn perynupoBaHus CyTOYHOE CE30HHOE

ITo mannpiM Bepxue-Bomxckoro YI'MC B ectecTBeHHBIX ycioBusix ao 1941 r.
MaKCHUMaNbHbII ypoBeHb p. Bonru y . bamaxHel HOYTH €XErofHO MPEBBIIIAT OTMETKY
75,0 m BC, a B 1926 . noctur ormerku 76,88 M BC; B mepuon xe mocie mocTpoiiku
TopbroBckoit I'DC ¢ 1957 . mo 2003 1. ToAbKO 1IeCTh pa3 mpeBbiman otMeTky 72,0 m BC.
MakcumainbHble pacueTHble ypoBHU Bonru na yuactke ['oponen — H. Hosropon pasnuu-
HOM 00eCreueHHOCTH B 3apeTryJIMPOBAHHOM pexuMe Ha 2,5-3,5 M HuKe YpOBHEH Toil xe
00€CIIeYeHHOCTH B €CTECTBEHHBIX yCIOBHUsX [3].

Bmecte ¢ oatuM  3a  pmecsatwietHs (QyHKIOHOHMpoBaHUs —Hibkeropoackoro
(T'opbKOBCKOTO) THAPOY3Ja B HIDKHEM Obede Mmpow3onuia TIyOWHHAs 3PO3Hs pycia
Bonru npumepno Ha 1,0-0,5 M (cooTBeTCTBeHHO, Yy I. [opoana u r. banaxusl), 4To mpu-
BEJIO K TMaJICHUIO CYIOXOAHBIX TIyOUH B kKamepax Iopofenkoro CymoxXoaHOro muio3a u
Ha nepekarax peku. B nepuoxn Hasuranmu ['OC nopaer B HWKHUN Obed cpeaHecyTOY-
HBIH pacxox Boabl 1100 M*/c mnst obecnieueHus Cy0XxoACcTBa. B urore ¢ yuetom cpen-
HecyTouHOro rpaduka padorsl ['DC Ha JIMMHUTHPYIOIIMX NepeKarax rapaHTHPOBaHHAs
cynoxonHasi ryOuHa 3,5 M BBIIEP)KMBAETCS JIMIIb 2-3 yaca B CyTKH, YTO 3aTPyIHSET
TPAH3UTHOE IJIaBaHUE OOJBIICTPY3HBIX CYI0B (Tadm. 2).
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Tab6muma 2
I'nyOounbl Ha nepekarax p. Boiaru B HuxkHem Obede
Husxeropoackoii 'IC npu cpeanecyrounom pacxoae Boasr 1100 m%/c [4]

['my6uHa B 9achl CyTOK, M
81 124 1449 16 4 18 4 20 9 22 g 24 4
Toponenxwuii 2,60 3,30 3,40 3,50 3,20 3,00 3,00 3,00
H. Koueprunckuit 3,20 3,20 3,50 3,90 3,50 3,20 3,10 3,10
H. Betnsuckuit 3,00 3,10 3,40 3,80 3,50 3,30 3,20 3,20

ITepexarst

[Tpobnema He HOBa: 3TOT Y4aCTOK JUMHUTHUPYET OCA/AKy CYIOB C MOMEHTA ITycKa
TopproBcKoil ruApodIeKTpOCTAaHIIMU. g oOecredeHnss CyIOXOAHBIX TIIyOWH HEoO-
XOJIUM MOAMOP YPOBHS BOABL IIOANIOp JIOTMYHO OCYHIECTBHUTH IOBBILICHUEM YpPOBHSA
Yebokcapckoro BofoxpaHmmimia 1o npoektHoit ormetkn HITY = 68,0 m BC [4, 5], xoTs
TIPH 3TOM ¥ TIOTpelyeTcs 6omee Tirydokoe peryInpoBaHue BEICOKHX MOJIOBOANM p. Bonru
JUIsl IPEAOTBPALICHUsT 3aTOIJIEHUs] OKpauH 3apedyHoi yactu . Huxuero Hosropona
(Tabm. 3).

Tab6muma 3
MaxkcumanabHble YPOBHU Boabl p. Boaru y r. Hu:xxnero HoBropona*
(mo nanubIM Bepxne-Boskekoro YI'MC) [4]

ITOANOpHBIii ypOBEHS VYposuu nonosoauii (M bC)

IMepuon nabmronenuii | YeGokcapcKoro Boao- BCPOATHOCTLIO TPEBLIIICHAA

xpanwimma, M bC 1% 10 %
1887-2006 rr. 63,0 76,26 74,07
19362006 rr.
(Tmocne cTpouTeNs- 63.0 73.73 72.05
CTBa BEPXHEBOJIK-
CKUX BOJOXPAHHJIHIIL)
IIporuos 68,0 76,1 74,7

IIpumeuanne. *IIpuBeneHbl OTMETKH OCHOBHOM TEPPUTOPHHU 3apedHON yacTu ropoxaa 75,0-78,0 m.
YpoBeHb Havasa 3aTOIJICHUS OKpauH 3apeuHoii yactu 72,0 m (1994 1)

Nwmeercs «O60cHOBaHIEC MHBECTHUITHHA 3aBEPIICHUS CTPOUTEIHCTBA YeOOKcapcKoro
THUAPOY3Ta» C MOBBIIICHUEM YpOBHS Bomoxpanmwnuma mo HITY = 68,0 m [2]. OxHako
HEOIOJIMMBIM HPEMSATCTBAEM /ISl pEaN3allii MPOEKTa B TEUCHNE MHOTHX JIET BHICTAB-
JSETCS 005M3aTENBHOCTh KOJNOCCaTbHOW (DMHAHCOBOW KOMIIGHCAITMH yIiepba OT 3aTo-
MJICHHUST OTUYKIACHHBIX TIOA BOMOXPAHUIIHINEG TeppUTOpuit Mapuifickoil pecryOnuKkn u
Hwmxeroponckoii odmactu [5]. [maBer 3TuX permoHoB mpotuB. [IpoekT mocTpoiku mo-
CJIeIHEH CTYTeHN BOKCKOTO SHEPTETHYECKOTO KacKaja OCTaHOBIICH.

Ho cynoxometBo momkHO OBITH oOecmedeHo (Tyga M o0paTHO) ISl 00ecTeueHus
ero 3pPeKTUBHOCTH.

B 2003 r. MunucrepcTBo TpaHncmopta PO BBRICTYIHIIO ¢ UaEel CTPOUTEIHCTBA HA
p- Bonre Brime . Hmkuero HoBropoza ma pacctosaum 42 xm ot Hmxeropozckoit ['9C
HH3KOHAIOPHOTO TpaHcTopTHOTO THApoy3na ¢ HITY = 68,0 m BC (o mpumepy TpaHc-
TTOPTHBIX THAPOY3IOB, neficTByomux Ha p. Oke n Hmwkuem [Jony). B 2004 1. mosBHUIOCH
obocHoBanne mHBecTHINH [6]. [Mapoy3moM coOmpanrch pa3pelnTh IBEe TPAHCTIOPT-
HbIE TIPOOJIEMBI: 00ECIIeUeHNE TapaHTHPOBAHHBIX CYJOXOHBIX TIyOHMH Ha BBIIIEIEKA-
meM ydacTke Bonrm m co3nanne aBTOMOOMJIBHOTO TIEpexoja 4epe3 peKy Ha Tpacce
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Mocxksa — Kupos B 00xon Hmkaero Hosroposa, Heooxomumoro ropoay. Jepskats moa-
mop OyAyT TOJNBKO B MEPHOJ HABUTAIIMH, IIOJOBOMABS MPOITyCKATh Yepe3 BOIOCITHBHYIO
II0TUHY U 1o noiime. Hanop Ha ruapoysne npu HITY = 68,0 m BC pasen 4 m; noa-
MTOPHBIA YPOBEHB — HIDKE MaKCHMAJIbHBIX HAOIIOMaeMbIX YPOBHEH MOJIOBOABS (Tabm. 4);
30Ha 3aroruieHus mpu HITY He BBIXOIUT 3a IpeeIbl pyciia ¢ OTMETKaMu OPOBOK IOHMBI

69,0-70,0 m.

B KaMepax HHUIKHETO MIJIK03a HI/I)KCFOpOI[CKOFO Truapoy3sJa Impu OTMETKaX MOporoB

64,0 m BC rapantupyercs rimyouna 4,0 M B MaJoBOJHbIE oAb [8].

Ta6muua 4
Hao6roneHHble MAKCMMYMBbI YPOBHA Boabl p. Bosaru B 1990-2000 rr. [4, 6]
VYposuu Bozsl, M BC u (naTsl HaOIrOAEHMI)
Tomst I'mapornoct Ne 7 T'unpomnoct . EI/.IZI[‘II)(());%(SO):[
r. ['oponen r. bamaxna (CopmoBo)

1998 71,86 (4.05) 70,94 (4.05) 70,01 (4.05)

1999 72,90 (23.04) 72,21 (26.04) 71,61 (26.04)

2001 71,46 (27.04) 70,82 (26.04) 70,43 (27.040

2002 70,54 (2.05) 69,33 (3.05) 67,53 (9.05)

Ha puc. 1 npomnnrocTpupoBaH pekuM ypoBHEH p. Boaru Ha ydacTke BepXHEro
Obeda HU3KOHATIOPHOTO TPAHCIIOPTHOTO THAPOY3JIa.

Ommemky, M 5C — i o ‘
TRl L T T T T T I TTITTTITT 1] E
Y vode 2500n%c (pociem) | g[8
® [ LT 11 | | | §
704§ / mzu 2€UUn’/c (Eeam) C ol __ < |
<] I 4 N O . S 5 1 Ll yobers pBorcy (pacem) | H1y=660} |
I B 5 s e s e s P 1N
68 : L 1 e e
: mESg==cIS=siumna
66 i —t— E—— = =
= | | dro peru | || \
4 i | ) NRE pBosey_npu i
i ;7 7 " pacxode 1100m%c (iubenmpoboel
62 N : t b=
|
VNI A i == N ;
b N o
58 | . L [T | |
0 2 4 6 & p 2 W % W x 2 24 % 28 3 2 3 ¥ B 4 @

acemons, K

Puc. 1. Cynoxoxnusie ypoBHH p. Bonrn u Bepxuero 6pea HI3KOHATIOPHOTO THpoy3a [7]

B 2007 1. amxeropozckuii ryOepHaTop uaeio noaepxkai. Mapuiickoit pecyOiu-
KM TIpo0JyieMa He KOCHYJIAach. BhINmynieHa mpoeKkTHast JOKyMEHTAIHsS TI0 THAPOY3Iy, Ja-
tupoBanHas 2015 r. [8], 3aka3zanHas denepanbHbIM areHTCTBOM MOPCKOTO U PEYHOTO
TpaHcnopra. [Ipoekt ontuMu3upoBaH: aBronepexona yepe3 Boary Her (puc. 2). B 2019 .
Kak Obl HAUMHAJIN TIOITOTOBUTEIBHBIC PabOTHI B paiione cTBopa. Ho mpoekT He mpomren
TOCOKCIIEPTU3Y U HE OBUT yTBEPIKICH.
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Puc. 2. Tenmran Hmkeropoackoro HU3KOHATIOPHOTO TPAHCIOPTHOTO THAPOY3Ja MO MPOEKTHON
nokymenTtanuu 2015 r. [8]

HewusBecTHO, 4TO onacHee: MPHUHATH OMNOOYHOE PEIICHHE WM HEe IPUHAMATh HU-
kakoro. He crouT ymyckare U3 BUAy, YTO IPHU BOSHUKHOBEHUH YCIIOBHH JUIS TOBBIIIE-
HUs ypoBHs YeOoKkcapcKoro BOAOXpaHWINIIA 10 MpoekTHOi ormeTkn HITY = 68,0 M B
LEJISAX DHEPreTHKH, THAPOTEXHUUECKNE COOPYKEHHUSI HU3KOHAIIOPHOTO Y374 OKaKyTCs
BOJHOMY TPaHCIOPTY HEHYXXHBIMHU [4].
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The article presents analysis of the situation with regard to the provision of navigation on
the unregulated (backwater-free) section of the Volga River in the downstream of the Nizhny
Novgorod hydroelectric power station with the help of a transport hydroelectric dam located
upstream the city of Nizhny Novgorod.
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OI'BOY BO «Humxkeroponckuii rocyjapCcTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIA YHUBEPCUTET)»
Poccus, 603950, r. H. HoBropon, yn. Mnsunckas, 1. 65.

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

Kniouegvie cnosa: mpupogHOe, aHTPOIIOT€HHOE, TPUPOJHO-aHTPOIIOTEHHOE, 00BEKT KyIbTYPHOTO
Hacienus (OKH).

B cmamve ananuzupyemcs césa3b npupoOHo20 U aHMPONO2EHHO20 HAYAL NPU NPOBEOeHUU
pabom no coxpanenuio 00vbeKmog KynomypHo2o Hacieous Huoiceeo Hoseopooa. B 200 90-nemus
HHIACY mema packpvisaemcs Ha npumepe Hay4HO-npOeKmMHOU OOKYMEeHMayuu, paspadomanHou
yuenvimu HHIACY ¢ 2017 — 2020 ee. Asmop pacckazvleaem 0 npuHamou Memoouxe blnOIHEeHUs.
MAKux npoekmos, 0co6eHHOCHbI0 KOMOPOUl AGNAEMCA KOMIIEKCHbIL h00X00. B coomeemcemeuu
€ HUM HA KaXCOOU cmaouu — npedgapumensvHole padbomol, KOMNIEKCHble HAYUHbIE UCCTe008AHUSL,
ICKUBHDBLL NPOEKM pecmaspayuy U npucnocooienHus u npoekm — 00HO8PEMEeHHO UCCIe0yemcs U
npupooHoe oKpydicenue, U pykomeopHoe npousgedenue apxumekmypol. Cmamos uriocmpupo-
sana pucynkamu Muxauna /[yyeea, komopwvie nyoauxyromes enepsvie (puc. 1, 2 ys. exietiku).

BBenenue

Huwxuuit HoBropoa —kpacuseiiuii ropox Mmupa, Kotopbiid B2021 rogy OoTMETHUT CBOE
800-yetune, ObUT MOCTpOeH y ciusiHus Bonrm m Oxu Ha BBICOKOM Oepery, U mpupoja
BCEI/a 3aJaBajia JIOTHKY €ro 3HaKOBBIX MOcTpoek. BemmuectBennsnii Kpemib Ha xo-
M€, BBIpa3UTEIbHbIC MOHACTBIPH HA CKJIIOHAX, TEPpPacaMi CITyCKAIOUINXCS K peKe, pas-
HOBPEMEHHAs1 3aCTPOMKa BEPXHETO U HUYKHETO 110CAJ0B. YHUKAIBHOCTD HALLIErO rOpoAa
BCEI/Ia ONPEAEIsUIach Hepa3phIBHON B3aMMOCBSI3bI0 €TI0 IPUPOAHOTO M AHTPOIOTEHHOTO
HavyaJl. IMEHHO 3TO 3a/1aBaJI0 OCHOBBI IIEIOCTHOCTH €T0 HCTOPHKO-apXUTEKTYPHOHU cpe-
nel. [IpoananusupyeM 3Ty B3aMMOCBSI3b Ha IIPUMEpPE IPOECKTOB COXPAaHEHHs 0OBEKTOB
KyJIbTYPHOTO Hacieaus, pa3paboTanHslx B Teuenue nocieanux jer 8 HHIACY, cocpe-
JIOTOYHMB BHUMaHNE HA aPXUTEKTYPHO-CTPOUTEILHOM ACHEKTE TEMBI.

OO6parumest kK TepMuUHaM | omnpeneneHusM. B ®exepansnom 3akone «O06 oxpa-
He OoKpyxaromiei cpems» (pex. ot 31.07.2020) npupomgHbI 0OBEKT MOHUMACTCS Kak
«ECTECTBEHHAs HKOJIOTHYECKasl CHCTEMa, IPUPOJHBIN JaH madT U COCTABISIONINE UX
3JIEMEHTHI, COXPAHHUBIINE CBOM NPUPOJHBIC CBOWCTBA; aHTPONOTCHHBIH OOBEKT — Kak
00BEKT, CO3/JTaHHbIH YeIOBEKOM JJIsl 00ECIIEUEeHHs €T0 COLMAIBHBIX MTOTPeOHOCTEH U He
oOagaronii cBOMcTBaMH MPUPOTHBIX 00BEKTOBY. [IpH 3TOM OKpyX)aromas cpeia Bbl-
CTyHaeT KaK «COBOKYITHOCTh KOMIIOHEHTOB IPHUPOIHON CpeJibl, IPUPOAHBIX U IPUPOI-
HO-aHTPOIIOTEHHBIX OOBEKTOB, & TAKXKE AHTPOIIOTEHHBIX 00OBEKTOBY.

BeposiTHO, B 3TOM OnpesiescHnH, TOYHEe, B TEPMUHE «COBOKYITHOCTBY» (2 HE CHH-
Te3!) — Kak cyMMa, KOTOpasi He MEHSIETCSI OT IePECTaHOBKH MECT CJIaraeMbIX, TAUTCS He-
kas yrposa. Co3gaercs BIIEUaTJIEHUE, YTO OKPYIKaIOLIas Cpejla OCTAHETCs OKpPY KaIoIen
CpeoH, JaXke eCIIN 10l OTHOTO U3 KOMIIOHEHTOB Oy/IeT CTpeMUThCS K HyIt0. M3BecTHO
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BbICKa3bIBaHMe: «OKpy’Karomas cpeaa: To, BO YTO MPEBPAIIAETCs IPUPOJIA, €CIIU ee He
OXPaHSATHY», MPUITUCHIBAEMOE B HEKOTOPBIX MCTOUHUKaX AnbOepry DiHInTelny. Takoi
MO3UIIMU MPOTHBOCTOUT TPAKTOBKA YCTOWYMBOTO PA3BUTHS KaK yJAOBIECTBOPEHUS HYX/I
HacTosmiero 0e3 ymepba mams Oyayliero, 9YTo MOXKET OBITh C(HOPMYITHPOBAHO HHAYE:
JKUTb Ha IJIAHETe B TApMOHUH C TIPUPOJION.

IocTanoBka npoodaeMbl

Axanemuk B. B. Halinenko Tak xapakrepuszoBas npupoay Bomkcko-Kamckoro
Gacceiina: «KpyTble n BbICOKHE IpaBble Oepera pacuwiIeHEHBI T'yCTOW OBpakKHO-0asod-
HOM CEeThIO TaK, 4TO penbed MX HarmoMuHaeT ropHslid. Ilo nreBomy Gepery — HU3MEHHOE
3aBoikbe...» [1]. DTO MOTHOCTBIO OTpa)kaeT OCOOEHHOCTH IPHUPOAHOrO JaHxamadra
Hwxnero Hosropona, rae ectb peakas BOSMOKHOCTh OJIHOBPEMEHHO HaOJIio1aTh Ipo-
CTPAHCTBO B YEThIPEX U3MEPEHHAX: HE TOJIBKO €T0 TeOMETPUIECKIE COCTABIISIONINE, HO
1 uctopudeckuii cpe3. KiroueBble MOMEHTBI IPHUPOAHO-AHTPOIIOIEHHOTO OKPYXEHUS B
€/IMHCTBE MPOTHUBOIIOJIOKHOCTEH COBMEINAIOT:

— BBIP@XXEHHBIH penibed ¢ KUBOMHMCHBIMU OBPAXHO-0ATOUHBIMU TEPPUTOPUSIMH —
cpeaHeBeKOBbI Kpemilb Ha BEICOKOM XOJIME;

— kpynHble peku Bonra n Oxa — pa3HOBpeMeHHast 3acTpoiika BJI0JIb OEperos;

— BBICOKHI 1 HU3KHUI Oepera — BepXHss M HIKHSSA HaOepeKHbIe — HEOOXOUMOCTb
o0ecriedeHns CBSI3U MEX/ly HUMH B BUJIE CUCTEMBI O0IIECTBEHHBIX IPOCTPAHCTB [2].

[Tpu Taxo#l cuTyaunu eCTECTBEHHBIM SIBIISIETCS OZIHOBPEMEHHOE CTapeHHe, N3HOC
BCEX KOMIOHEHTOB CHCTEMBI, C OJJHOH CTOPOHBI, 1 HEOOXOANMOCTb UX YKPEIUICHUS H
coxpaHeHus, ¢ Apyroil. [loaromy, pacckassiBas o npoekrax pecraspauun OKH, Bbimnon-
HenHeix HHI'ACY B mocnegame ronbl, Moq4epKHEM, 9TO MMOTPEOHOCTh B UX pa3paboTke
ObUIa MPOAMKTOBAHA M MPUPOAHBIMHU, U aHTPOIIOTEHHBIMH (akTopamu. [Ipexe Bcero,
OTIOJI3HEBOW CUTyallMel Ha CKIIOHAX M «YCTAJIOCTBIO» KOHCTPYKIMH CaMHUX COOpYKe-
Hull. B KOHTEKCTE JaHHOU CTAaThbU — 0OBEKTOB KYJIBTYpPHOTO HacJIeus, 3aJal0IUX HJICH-
tnaHoCcTh HipkHero HoBropona m obecriedunBarominX €ro y3HaBaeMOCTh B ITaHOpaMe
pexu — Huwxeropoackuit Kpemib, Boikckuii ckinon, YkanoBckas J€CTHULA.

ITanbl NPOEKTHBIX padoT 1Mo coxpaneHuo ancamoas Kpemus

KameHnnsrit kpemis O0buT moctpoeH B Hmwxaem Hosropoze B 1500-1511 roxer. B
1950-1960 ronsr mox pykoBoacTBoM C. JI. AradhoHOBa OBLI BEIIIONHEH U OCYIICCTBICH
MIPOEKT HAyYHOH pecTaBpanuu Kpemis. AHcamOib Kpemist: cTeHsl n OaniHy SBIstoTcs
00BEKTOM KyJIbTYypHOTO Hacienus (eaepaibHOro 3HaueHus [3]. B HacTosiee Bpems Bce
TPUHAALATH OAalleH BOCCTAHOBICHBI. JTO SPKHH NpUMEp KaMEHHOTO 0OOPOHHUTEIBHO-
ro coopyxernns XVI Beka, «cepaue» Hmwxknaero Hosropona. OT Hero OepyT Hadaio u
CPEHEBEKOBbIE YIHIEI, (POPMHUPYIOLINE PATHATIbHO-TIOIYKOJIBIEBYIO TNIAHUPOBOYHYIO
CTPYKTYpY FOpOAa, U JIEMEHTHI peryisipHoil cxeMmbl koHna X VIII Bexka.

Paboter mo coxpanenuto ancamOiss Kpemist Benuch yuensimu HHIACY (pykoBo-
mutenb . C. Cobomnb, TAIT A. JI. Tensdorn, THIT A. A. IlanonrHIKOB) OATAITHO.

Ilepesotit 3man, 2017 2. Komnnexc pabom no coxpaumeHuro 00vbekma KyibmypHO20
Hacneous gpedepanvroeo 3Havenus « Ancambnw Kpemns: cmenot u 6awnu, 1500—15112.»
(bopucoenebckas, I'eopeuesckas bawnu u yyacmku cmen om 3a4amvescKou 6aunu 00
Bopucoenebcrou 6awnu u om bopucoanedckoii bawnu 0o ['eopeuesckou bauiti).

CuMBOIMYHO, YTO pabOTHI HAYaJIMCh MMEHHO C 3TOT0 yJacTKa. [ eoprueBckas Oar-
HSl UTPAET BAKHYIO TPaJIOCTPOUTENLHYIO POJb. 3aMbIKasi BepxHeBomKCKy0 Habepex-
HyI0 1 3aKkperursis yros Kpemist co cropons! 1. Mununa u [Toxapckoro, ona gpukcupy-
eT Iepexo/] KOMITO3UIINHU, BOCIPUHIMAEMOHN C IUIOIAAN Kak (poHTaIbHAS, K TIyOHH-
HO-IIPOCTPAHCTBEHHOMN, Pa3BUBAIOLICHCS O CKIOHY. IIpOEKTOM MOIHOCTBIO COXpaHs-
eTcst 00bEeMHO-IIPOCTPAHCTBEHHOE M IUIAHUPOBOYHOE PELICHUE MPSICIIa, COCTUHSIONIETO
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I'eopruesckyto u bopucornedekyto 6amnn, GOpMBI U KOHCTPYKIMH KPOBEIHHOTO I10-
KpBITHA, IPHOOpeTeHHbIe BO Bpems pectaBparuu 1960—-1970 romos. Bopucoriedckas
OamrHs OblIa BoccosmaHa B 1970 romel, y9acTok mpscia MexIy bopucornedckoit u
3a4aTheBCKOM OalIHAMM COOpPYKEH Ha M3HAYaJIbHOM MECTE JIPEBHEro Ipsiciia IpH pe-
cTaBpanuoHHBIX padorax 1960-1970 romos. Torma ske MOSIBUIINCH OBPEKICHUS, BbI-
3BaHHBIC BO3JICHCTBHEM IOTOJHBIX SIBICHHH, OMOJ3HEBBIX IPOIECCOB CKIOHA, €CTe-
CTBEHHBIM CTapeHHEM MaTepHajoB, a TAKXe yIIEpOOM, CBS3aHHBIM C HE3aKOHHBIMU
MPOHUKHOBEHUSMU TPakIaH (HaIIUCH, pacKoIbl) [4].

Crenbl 1 OamHu Kpemilst OTHOCATCS! K HIpKeroposckoMy rocyiapcTBEeHHOMY HCTO-
PHUKO-apXUTEKTypPHOMY MY3€l0-3all0BEIHUKY, HO JaHHBIH Y4acTOK HE BXOIUT BO BHY-
TPEHHIOIO HKCIIO3UIHIO, T. K. SIBISCTCS aBapuiHBIM. M3BeCTHO, 4TO 1t oOecreueHus
JKU3HECTIOCOOHOCTH apXUTEKTYPHOTO IHPOM3BEICHHS — 3JIaHHsI, COOPY)KEHHsI, 00Ie-
CTBEHHOTO MPOCTPAHCTBA — HEOOXOIMMO IPUCYTCTBHE B HEM Jtofei. MiMenHo Ha 3T0,
Hapsy C pelleHHeM KOHCTPYKTHBHBIX M MH)KCHEPHBIX 3ajad, U ObLI HAIpPaBJICH KOM-
iekc padbot no coxpanennio OKH, yacTbio KOTOPBIX OBUT IPOEKT pECTaBPALMH U TIPH-
CHOCOOJIEHUS €T0 JJIsi COBPEMEHHOTO NCIIOIb30BAHMS.

K OCHOBHBIM ITPOEKTHBIM PELICHUSM Ha 3TOM 3Talle OTHOCSATCS IOJIHOE COXpaHe-
HUE 00BEMHO-ITPOCTPAHCTBEHHOTO M TIAHMPOBOYHOTO PEIIEHUs, TPHOOPETEHHOTO BO
Bpems pectaBpanuu 1960 romos, u BHENIHUN OOIHK OalieH U Ipscel ¢ Hapy>KHOU CTO-
POHBI KpeMJIsl.

B kauecTBe MEpONPHUATHN JUIS MOBBIMICHHUS YCTOHYMBOCTH CKJIOHA BHYTPH Tep-
PUTOPUH KPEMIIS, & TaK)Ke CHIMIKCHHUS OIOJI3HEBOTO BO3JICHCTBUS Ha CTEHBI KPEMIIS U
Bopucornedckyro OamHo MpeaycMOTPEHO YCTPOWCTBO HECKOIBKUX IMOAIOPHBIX CTEH
B I'PYHTE, pacloioKEeHHBIX Ha Oepmax. s mepexBara MOBEpXHOCTHOTO CTOKA Ha KaX-
JIoH 13 OepM 3arpoeKTUPOBAHBI JIMBHEBBIC JIOTKH, C BHYTPEHHEH CTOPOHBI CTEHBI OT
Bopucornebckoit 10 3auaTheBcKoi OANTHM TUIAHUPYETCS] YCTPOWCTBO TpyOuaroro ape-
Haxka. Beime amdurearpa npegycMoTpeHa MoanopHas cTeHa u3 OypoHaOMBHBIX CBaif,
KOTOpast BOCIIPIMET OIIOJI3HEBOE JABJICHUE PACIIONOKEHHOTO BBINIE yJacTKa ITOTEHIH-
AJBHO HEYCTOMUYMBOIO CKJIOHA. Bionb crens! ot ['eopruesckoii 10 3auarbeBcKoil Oam-
HU TIPEyCMOTPEHO YCTPOWCTBO BOJAOOTBOJHOMN KaHABbl, HEOOXOJUMOCTH KOTOPOH 00-
yCIIOBJICHA OOJBIION ITOmAabI0 Bogocoopa [4].

Bmopoii sman, 2018 2. [Ipomusoasapuiinvie pemoHmHbvle pabomvl NO JTUKSUOAYUU
yujepba, nputuHeHH020 ypazanom, npoweduwum 6 2. Huownem Hoseopooe 30 mas 2018
200a, Ha obveKkme KyIbMypHO20 HACLeous (NamsmHuKe ucmopuu u Kyismypwl) gede-
panvrozo 3navenus — «Ancambnv kpemas. Cmenvt u oawnu 1500-1511 22.».

Tpemuii sman, 2019 2. Hayuno-npoexmuas 00KyMeHmayusi no pecmaspayuis 6auieH
Kpemna (Imumpuesckas, Huxonockas, Heanosckas, 3auamveeckas). I ouepedv — Huxonvckas
oawns. Il ouepedv — [Imumpuescras u Meanosckasn dawinu. 11 ouepeds —3auamvesckas baui-
H3L.

Yemeepmutii sman, 2020 2. Komniexc meponpusmuii no cOXpaHeHuo odvekma
KYIbMypHO20 Hacaeous ghedepanvhoeo snavenus «Ancamono Kpemasa: cmenvl u 6aunu,
1500—-1511 e2.» na yuacmxe om I'eopauescroii 0o Kopomviciosou bawnu. Pemonmmo-
pecmaspayuontvle pabomaol.

CaMblil napaJHblii 1 caMblil «pYKOTBOPHBINY ydacTok Hwukeropoackoro Kpemms
ot I'eopruesckoii 1o KitamoBoit Garran opmupyeT (acaj IMeHTpaIHON TUIOMIAIN TOpoaa —
1. MunnHa u [Toxkapcekoro. JImMutpueBckast OamrHs 0003Ha4aeT IIIaBHBIA BXOJ Ha Tep-
putoputo Kpemiist u 3ambikaer nepcrnektussl yiul bonbiioit ITokposckoit, BapBapckoid,
AJeKceeBCKOM, YiIbsSHOBA.

Hay4Ho-mipoeKkTHAsT TOKYMEHTAILUS BBIMOJIHSIIACH 110 MIPUHATON Ui padoT 1o co-
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K CTATBE A.JI. TEJIb®OH/J «B3AUMOCBA3b ITPUPOJHOI'O U
AHTPOHNOTEHHOI'O TP COXPAHEHHUU OFBEKTOB KYJIBTYPHOI'O
HACJIEAUA HUKHEI'O HOBI'OPOJIA»
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Puc. 1. Kpemup, UkanoBckas nectauna. Pucynkun Muxania yuesa, 2020 r. bBymara, diaomacrep,
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Puc. 2. Kommieke MeponpusTHii o CoxpaHeHHI0 00beKTa KyJIbTYPHOTO Hacleans GpeaepaabHoro
3HaueHHs «AHcamOib Kpemiist: ctensl u 6amHu, 1500—1511 rr.» Ha ydacTke oT ['eoprueBckoit 10
KopowmsicioBoii 6anran. PemonTHO-pecTaBparonnsre padotsl, HHIACY, 2020 .



o Teopus u ucmopus. apxumexmypbol, pecmaspayus
L U peKOHCMPYKYUS UCTNOPUKO-APXUMEKIMYPHO20 HACTeOUs

xpanenutro OKH mertonuke:

— IIpeJBapUTEIbHbIE PAOOTHI: HCXOJHO-PA3PEIINTEIbHAS JOKYMEHTALUS, aKT TeX-
HUYECKOTO COCTOSIHUSI, aKT OIPEJCJICHHs BIUSHHS IPEIIIOJIaraeéMbIX K IPOBEJCHHIO
BHJIOB pabOT Ha KOHCTPYKTHBHBIE M APYI'HE XapaKTEPUCTHKHM Ha/JEKHOCTH M Oe3omac-
HOCTH 00BEKTa KYJIBTYPHOTO Hacieausi, HOTOJOKYMEHTAIHS;

— KOMIUIEKCHBIC Hay4YHBIC HCCIICJIOBAHMUS — MCTOPHUYECKas 3aIMCKa, apXUTEKTyp-
Hble 00OMEpbl, MHKCHEPHO-TEXHUYECKHE HCCIIEeIOBAHUS, MH)KCHEPHO-TEOJIOTHIECKHE,
HMH)XEHEPHO-IKOJIOTHYECKHE H3BICKAHHS, WH)KCHEPHO-THAPOMETEOPOJIOTHYECKoe 00e-
CIICYCHNE;

— IIPOEKT PecTaBpalnny U MPHUCIOCOOICHNS — CTausl « DCKU3HBIN MIPOEKT» ¢ 000-
CHOBAaHHMEM IPOCKTHBIX PEIICHUH: apXUTEKTypHBIC PEIICHHs; KOHCTPYKTHBHBIEC pelle-
HUS 110 YKPETICHHUIO CKJIOHA; KOHCTPYKTHBHbIE pelIeHNs (CTEHBI U OalllHm);

— cragust «lIpoexT» BKiIIOYana Hapsy ¢ 00bEMHO-IUIAHMPOBOYHBIM pEIICHHEM
pacueTsl o0miel yCTOMUYMBOCTH CKIIOHA M KOHCTPYKTHBHBIE PELICHHUS 110 €ro yKperuie-
HUIO, a TAK)KE€ KOHCTPYKTHUBHBIE PEIICHUS 110 YCHJICHHIO CTeH U OarieH.

I'maBHOM MIeoIOTHEH TIPU BHITOJIHEHUN BCEX apXMTEKTYPHBIX PEIICHHH OBIIO TO,
YTO OHH Oa3HWpYIOTCS Ha MaTephaiaxX MpoeKkToB pectaBpanuu 1960-1970 romos, pas-
paborannsix C. JI. AraoHOBBIM M MMEBIIMX CTPOTO BBIBEPEHHBIC U INTyOOKHE Hayd-
Hble 000CHOBaHHMS. B TO jke BpeMsi COXPaHSIOTCS B CYIIECTBYIOIIEM BH/E HEKOTOpHIE
HE BOCCTAHOBJICHHbIC paHEe YacTH M JeTasn. TakKe Al BOCCO3AaHUSI HCTOPUIECKOTO
o0JimKa IpeycMaTpuBaloTCs J00aBICHHsI, 3alIPOCKTHPOBAHHBIC HA OCHOBE MPOEKTHBIX
paspabotok 1960 romos.

Kpome 3Toro, Kak BKJIIOYEHHBIH B CHCTEMY OOLIECTBEHHBIX MPOCTPAHCTB TOpoJa,
OKH nomkeH ObITh COXpaHEH ¢ MCIIOJIb30BAHUEM IPUHIIMIIOB JOCTYITHOCTH, Oe3omac-
HOCTH, KOM(OPTHOCTH ¥ HHPOPMATUBHOCTH.

PykoTBOpHOe coopy:keHHEe KAK YaCTh MPUPOAHOro JaHAmAadTa

OOBEKT KyabTYpHOTO HACJIEIHs PETHOHAIBHOTO 3HaueHUs «JlecTHHIA OT mamsiT-
nHuka B. I1. UkanoBy x pexe Bonre (Ukanosckas)», (apx.: JI. B. Pyaues, B. O. MyHu,
A. A. SxoineB (ctapmuii), 1943—1949 rr.) BXOOUT Kak HEOThEMJIEMAast YaCTh B PEUHYIO
IaHOpaMy ropoza, hopMHupys ero maBHbIN Gacaz [3]. OumduTenbHas YepTa ropojia Ha peke —
ero HabepexHble. YHUKaIbHOCTh Hrxaero HoBropona B ToM, 4TO 371€Ch €CTh BEPXHSISA
1 HIKHAS HaOepeKHbIC, I MOHYMEHTAJIbHAS JIECTHHUIIA CBS3BIBACT UX B €IMHOE 00IIe-
CTBEHHOE IPOCTpaHCTBO. B ron 75-netus Bemmkoit [Tobeapl kK 3TOMYy MEMOPHATBHOMY
COOPYXEHHIO, IPU3BAHHOMY yBEKOBEUHTH 11o0eny B CtamuHrpaackoit Ontse Ha Bosre,
110 TpaBy NPUKOBAHO BHUMaHHE. MBI BOCIIPHHUMAEM 3TOT 00BEKT KaK HEOThEMIIEMYIO
4acTh CKJIOHA, PyKOTBOPHOE COOPYKEHHE — KaK 4acTh IPUPOJHOTO JaHmadTa!

8 certsa0pst 2019 roga Ha UkamoBCKOH JECTHHIIE HA YYACTKE BEPXHEH CMOTPOBOM
TUTOIIAKH ITPOU30LUIO0 OOpYyIIEHHE MOAIOPHONW CTEHKH, BKIIIOYAs MapareTHyIo 4acThb.
B nacrosimiee Bpems pa3pyLICHHBIH y4acTOK HE JKCIUTyaTHPYETCSl M 3aKpBIT JUIs J10-
CTyla, ero COCTOSHHE, OLIEHMBAETCS KaK aBapuiiHOe. DTO MoTpedOoBajo IPOBEACHUS
paboT 1o coxpaHeHUI0 00bEKTa KyJIbTYPHOTO Hacieaus. Pa3paboTkoil HayqHO-TIPOEKT-
HOM pokyMeHTannu 3aauManuck yuensie HHIACY (pyxosoxutens 1. C. Cobouns, TAII
A. JI. Tensonm, ['UIT A. A. lllanomHuKOB). B pe3ynpraTe KOMIUIEKCHBIX HAyYIHBIX HC-
CJIEZIOBaHMH, B KOTOPBIE BOILIUIM HCTOPHKO-apXUBHBIC M OnOInorpadnieckue CBeICHHs,
0OMepHBIE YePTEkKH, HHKCHEPHO-TEXHUUECKNE HCCIIEJOBAHMS KOHCTPYKIINHN JIE€CTHULIBI
1 MH)KCHEPHbIE N3BICKaHUS Ha CKIJIOHE, OBUIO BBISIBICHO CIEyIOIIEe:

— HaOIIoJaroTCs pa3pyLISHHUs 110 HECYIIMM 3JIeMEHTaM U 0OJIMIIOBKE BEPXHEH CMO-
TPOBOM IUIOIAIKN: BBIHOC TPYHTA, HAPYIIEHHE CUCTEMBI COOpa M OTBOIA aTMOC(EPHBIX
0CaJIKOB, 3aMaunBaHHE KOHCTPYKILHH, pa3pylIeHHst 0 OSTOHY M KeJIe300eTOHY MO-
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MIOPHOM CTEHKH U ee Ae(opMaliysi, MHO)KECTBEHHAsI KOPPO3ust paboueil apMaTypsl, pas-
pylIEHHE aHKEPHBIX KPEIUICHUH B OIIOPHOM 30HE;

— (pacazpl TECTHUIBI TAK)KE UMEIOT TOPU30HTAIBHBIC, HAKJIOHHBIC U BEPTHKAJIbHbIC
TPEUIMHBI ¢ O0PYIICHUEM IITYKAaTYPKH Ha yIJIaX COOPYKCHHUS;

— II0 BHYTPEHHHM METAJUIMYECKUM HECYIIMM KOHCTPYKLHSM (KOCOYpBI, Oanku
JIECTHHUIIBI, CTOMKH, CBsA3eBbIe (pepMbl, PyHIaMEeHTHBIC OAIKH) HMEIOTCS MHOTOYHCIICH-
HbIE KOPPO3HOHHBIE TOBPEXKICHHUS.

[IpoexrrHas nokymeHrtanus, paspadorannas HHI'ACY, BeimonHsI1ach B 1B CTaINU.
DCKM3HBIH NMPOEKT pectaBpanuu u npucnocodnenus OKH Bkitouasn nosicCHUTEIbHYIO
3aIUCKy ¢ 000CHOBaHHMEM IIPOEKTHBIX PEIICHUN; apXUTEKTYPHbIC PELICHNUS, BHIITOIHEH-
HBIE B COOTBETCTBHU C IIPEMETOM OXPaHbl MAMATHHUKA; KOHCTPYKTHBHBIEC PEIICHUS IO
YKPEIUICHUIO CKJIOHA; KOHCTPYKTHUBHBIC pEIICHHsI COOCTBEHHO MO JyiecTHHLEe. Cramaus
IIPOCKT BKIIIOUMIIA IETAIBHYIO IPOPAOOTKY KasKA0T0 U3 3TUX paszenoB. Tak, OblIN mpo-
BE/ICHBI PacueThl 001IeH YCTONYNBOCTH CKJIOHA M IPEAJIOKEHBI KOHCTPYKTUBHBIC pelle-
HUS 110 €T0 YKPEIICHHIO, a TAKXKE KOHCTPYKTHBHBIE PELICHUS 110 PEMOHTY M yCHIICHUIO
KOHCTPYKIIM JIECTHUIIBI.

ApPXUTEKTYypHBIC YEPTEKH MOITHOCTHIO COOTBETCTBYIOT 0OBEMHO-IIPOCTPAHCTBEH-
Homy pemennio OKH m obecrieunBaloT coxpaHeHHe MpeaMeTa OXpaHbl IMaMsATHHKA.
[TpoexToM IpeaycMOTPEHO MAaKCUMalbHOE COXPAaHEHHE CYIECTBYIOIIEro o0InKa 00b-
exra. HapyxHas oTnenka nmoapasymMeBaeT 3aMeHy LITyKaTypHOTO ciost Ha dacagax co-
OpYXXEHHS C MCIIOJIb30BAHNEM MAaTE€pHajoB, HICHTUYHBIX CYIIECTBYIOIIUM II0 I[BETY U
¢axtype. LIBeT cTeH M NOANOPHBIX CTEHOK — TEPPAKOTOBBIN, apXUTEKTYPHBIX ACTajeH,
OapenbeoB, BEPXHUX YACTCH TapameToB — CBETIIO-cephlid. Ha BepxHEW cMOTpOBOWA
romaake nepen mamsitHukoM B. 1. UkanoBy npemaycMOTpeHO BOCCTaHOBIEHHUE U pe-
MOHT Pa3pyLICHHOW ITOJIIOPHOM CTEHKH, OOJIMIIOBKH, METANIMIECKOTO OTPaXICHHS Ha
naparnere, 3aMeHa U PEMOHT ITOKPBITHS CMOTPOBOH IIJIOIIAKU ¢ OpraHu3anueil coopa n
0TBOJIa aTMOC(EPHBIX 0CATKOB. YCTPOHCTBO JEKOPATUBHOM ITOJCBETKH JIECTHUIIBI 110-
3BOJINT OOBEKTY OPraHMYHO BOCIIPHHUMATHCS B JII000E BPEMSsI CYTOK.

[IpoexToM mpemycMarpuBaeTcsi BOcco3iaHue (hparMeHTa JIECTHHIBI C HCTOpH-
YECKHUMH CTYICHSIMH Ha ABYX JECTHHYHBIX MapIllaX ¢ BOCTOYHOW CTOPOHBI BEPXHETO
KOJIbIIa JeCTHUIBI. Ha 3TOM ywacTke mpezasiaraercsi 3aMeHa pa3pylIeHHbIX U Hepabo-
TOCIIOCOOHBIX CTyIIeHEeH Ha mcropudeckue cryneHn 1940-X ToqoB ¢ IPYTHX YYacTKOB,
COXPaHMBIIHMXCS B XOPOIIIEM COCTOSHUH.

B KOHCTPYKTHBHBIEC PEIICHHS BXOISAT:

— IOJTHAs 3aMeHa HECYIMX KOHCTPYKIIMH BEPXHEH CMOTPOBOM IUIOIIAAKH C yCTPOK-
cTBOM OypOHaOMBHBIX CBAll ¢ COXpAaHEHNEM r€OMETPHH COOPYKEHHUS;

— 3aMEHa OTpaXIaI0MINX KOHCTPYKIUH Ha Hanboiee pa3pylIeHHBIX W MOBPEXK-
JICHHBIX y4acTKaX, BKJIIOYas IaparieT, Ha KIaJKy U3 KepaMHYeCKOro KHpIHYa C MOBbI-
IIEHHBIMH IIPOYHOCTHBIMHU, MOPO30CTOMKIMH M BJIATOCTOMKUMH ITOKa3aTeIsIMH; 3aMEeHa
HaunOoJiee MOBPEXKICHHBIX TOPU30HTAIBHBIX IUIOMIAI0K JIECTHHUIIBI M OCHOBHBIX HECY-
IIUX 3JIEMEHTOB;

— 3aMeHa METAJUTMYECKUX 3JIEMEHTOB, HMCIONINX 3HAUYNTEIbHBIC TIOBPEKACHUS Ha
aHAJIOTUYHBIE, 00eCIIeYNBAIONIIE HEOOXOANMBIE ITAPaMETPhI IPOYHOCTH H J1e(hOPMATHB-
HOCTH; a TaK)Xe OpraHu3anus coopa 1 0TBoAa arMOC(EpHBIX 0CATKOB CHAPYKU U B TIO/I-
JIECTHUYHOM ITPOCTPAHCTBE COOPY)KEHHUSI C BOCCTAHOBJICHUEM TTOBPEXKICHHBIX AJIEMEHTOB.

Kyneryphoe nacnenue — cucremHoe odpazosanne. OKH cymecTByioT B equHOM
HCTOPUKO-apXUTEKTYPHOH cpelie TOpoaa, B3aWMOACWUCTBYSl Ipyr C APYIOM M ecTe-
cTBeHHBIM JaHamagdTom. [ToaToMy B cocTaBe MPOEKTHOH JOKYMEHTALMU pa3padarbl-
BAIOTCSI pa3/ieiIbl 10 00ECIIEYEHUIO COXPAHHOCTH 00BEKTa apXEOJI0rHIECKOTO HACIIEANs
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«KynbrypHblii cioit ropoga Husknero HoBroponay, BKIIoYaroUui OLIEHKY BO31EHCTBUS
Ha HEro NpOBOAMMBIX pabot, a Takke OKH, pacronoxkeHHBIX Ha TEPPUTOPUSX, HETIO-
CPEACTBEHHO CBSI3aHHBIX C Y9aCTKaMH IPOEKTHPYEMBIX PadoOT.

CornacHo TeopeTHUeCcKoi Mosienu, npeioxeHHoi B 2013 rogy aBropom HacTos el
CTaThH, «IBOJIOIMS OOIIECTBEHHBIX MPOCTPAHCTB HCTOPHUECKOTO MOCETICHHUS CKIIAIbI-
BAETCsl HA OCHOBE PEAIbHOTO U MOTEHINAIBHOTO B3anmozeicTeus Meropun, [Tpupons
u O01ecTBa U ONpenessieTcs THIIOM UX OTHOMeHUH ¢ YemoBekoMm — AapecaTtom» [2].

KyabrypHo-nanamadTHbI MOAX01 K COXPAHEHUI0 HACJIeAUs

[Ipoananm3upoBanHbie 00beKTHl — Hinkeropoackuit Kpemub, Bomkckuii cxiioH
¢ AJleKCaHJIpOBCKUM caJioM, YkasoBckas JecTHHLA (HOPMUPYIOT ImaHopamy HipkHero
Hosropona ¢ peku, ckianbBasch B KyAbTypHbIH sanmmadt. Kymstyphsle ganmmadTsr —
00BEKTHI KyJIbTYPHOTO HACJIE/Ns, TIPEICTABISIONINE COOOH «COBMECTHBIE TBOPEHHS Ue-
JIOBEKa U pupoas» [5].

Bo BceM Mupe BHMMaHHE HaYMHACT YACHATHCS UM KaKk 0COOOMY THITY HACIEIHs,
BKJIIOYAIOMIEMY B3aUMOICHCTBHE, B3aMMOIIPOHUKHOBEHNE U B3aMMO3aBHCUMOCTD TIPH-
POIHBIX U KYJIBTYPHBIX KOMIIOHEHTOB, ¢ Hayana 1990 ronos. Beigatomasics yHuBepcaib-
Hasl EHHOCTh KYJIBTYPHBIX JIaHAIMA()TOB BOSHUKAET HE M3 MX KYJIBTYPHBIX WM ITIPH-
POIHBIX Ka4eCTB, OIIEHUBAEMBIX 110 OT/IEIBHOCTH, 2 HA OCHOBAaHMH B3aMMOOTHOIICHUI
MEXy KYJAbTYPOU U MPUPOIOH.

KynbprypHo-nanamadTHEIH NOAX0M K COXPAaHEHUIO HAceIusl, B OCHOBE KOTOPOTO
JISKUT MOHUMAaHNWE CHCTEMHOTO XapakTepa HAcleIus M, COOTBETCTBEHHO, HEOOXOIH-
MOCTH HPHUBJICYECHUS K M3YUEHHUIO HACIEAMS PA3IUYHBIX TUCHUIUINH, OB MPEIIOKEH
IO. A. BenenunsM [6]. B kauecTBe OCHOBHBIX IPU3HAKOB HACIEAUS B PaMKax KYJBTYp-
HO-JTaHMAGTHOTO MTOJX0A OH BBIIENET TaKUe MPU3HAKH, KaK MOJJIMHHOCTD, LEI0CT-
HOCTb, HCTOPHYECKAs] PENPE3CHTaTUBHOCTD, JOKYMEHTAIBHOCTh U BOCTPEOOBAHHOCTD.
[Tpu sTom «IlenocTHOCTH OnpeessieTcss He TONBKO BU3yalIbHBIMH CBSA3SIMHU, HO U CMBIC-
JIOBBIM HAIIOJHEHUEM, OHO ONpEAEIseTCs He TOJIBKO Yepe3 pacCMOTpPEHHE Meh3axei ¢
OJTHOH WJIM IISITH BU3YAJIbHBIX TOYEK, HO Yepe3 BO3MOXKHOCTH BO BPEMs NPOTYIKH yBH-
JIeTh MECTa, CBSI3aHHbIE C UCTOPUEH 3TOrO MecTa» [7].

KynerypHble manmmadTsl MOApa3aessioTcsl Ha TPU OCHOBHBIE KaTErOpHH: JIAHI-
madThl, CO3HATENBHO 33yMaHHbIE W MCIIOJHEHHBIC YeIOBEKOM; OPraHUYECKH PAa3BHB-
muecs JanamadThl; acCONNATHBHBIC JTaHAIA(THI.

Kynerypusiit manamadgt Huxaero HoBropona, KOTOpslii TaHOpaMHO TIPOCMaTpH-
BaeTcs ¢ Boarm m akueHTOM KOTOPOTO SIBJISIIOTCS MMEHHO OOBEKTHI JAHHOW CTaThH,
YHHMKAJICH B CBOCH CHHTETHYECKOI IIEIOCTHOCTH TEM, YTO OAHOBPEMEHHO MOXXET OBITH
OTHECEH KO BCEM TPEM KaTETOPHSIM.

A. beprcon orMeuan: «Onnosunus ABYX HPHUHIMIIOB BO BCSIKOM JyallU3Me pas3-
JaraeTcs Ha TPOMHYIO ITPOTHBOIOJIOKHOCTh HENPOTSHKEHHOTO U MPOTSHKEHHOTO, Kave-
CTBa W KOJHYECTBA, CBOOONBI U HeoOxomumocTm» [8]. Ommpasich Ha JTaHHBIA TOCHLI,
BBICKa)KEM MBICIIb, UTO B CIIy4ae, KOT/a pedub UAET O KyJIbTYPHOM HacJeIuH, IMEHHO 3TO
TPEThe KaueCTBO MO3BOJISIET IPUPOIHOMY U AHTPOIIOTEHHOMY BCTYIaTh BO B3aHMMOJICH-
CTBHE, 00ecIeunBasi 1IeI0OCTHOCTh HCTOPUKO-apXUTEKTYPHOH Cpebl.

3akJioueHne

B 3akiroueHne craTbu Ha OCHOBE IMPOBEICHHOTO aHAJIM3a MOXHO CJENaTh Clery-
OIIE BBIBOJIBL:

1. Kaxnplii 00beKT KyJIbTYpHOTO HACJIeANsl KaK 4acTh IIEJIOr0 BKIIOYAeT B ceds
Bech Ha0Op 3aKOHOMEPHBIX U 0coOeHHBIX uepT Craporo Hmxknero Hosropoaa, npupon-
HBIX M QHTPOIIOTCHHBIX.

2. OKH BbICTynaer kKaxk NpHPOAHO-aHTPOIIOTEHHBIN T'MOPHJ, B KOTOPOM IIpH-
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CYTCTBYIOT CaMOOBITHBIC, HETIOBTOPUMBIC Ka4eCTBa, BOCIPHUHATEIC HM OT MPUPOIHOTO
OKPY’KCHHUS.

3. DTO yKa3bIBaeT Ha TO, YTO IPHU OOIIECH METOJUKE BBITOJHEHUS IPOCKTOB CO-
xpaneHnss OKH B kaxxaoM cirydae HEOOXOAMM OCOOBIM WHAMBHIYabHBIA MOIXOM, OC-
HOBAHHBIN Ha B3aUMOCBSI3H Pa3HOPOIHBIX (PaKTOPOB.

4. Hacremue — cucteMHOe 00pa3oBaHHe, MPU PaboOTe C HUM ONPEACISIONINM 5IB-
JIIeTCsl KOMIUIEKCHBIM MOAX0A, KOTOpbId mo3BossieT paccMmarpuBath OKH umenHo Bo
B3aMMOCBSI3U KaK [EIOCTHYIO CHCTEMY.

5. B ciyuae, korga peus naer o coxpanennn OKH, anTponorennoe (pyxorBop-
HOE) CTAaHOBHTCS PAaBHBIM MPUPOTHOMY, TOJOOHO TOMY, Kak lcTopust paBHa B JaHHOM
ciydae [Ipupone B cBoeit HE3BIOIIEMOCTH, KaK HEKasi TOYKa OTCUETa.
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The article analyzes the relationship between natural and anthropogenic factors in the work
on the preservation of cultural heritage of Nizhny Novgorod. The topic is revealed on the example
of design and estimate documentation developed by scientists of NNGASU in 2017-2020 for the
Nizhny Novgorod Kremlin and the Chkalovskaya staircase. The author describes the accepted
methodology for implementing such projects, which is characterized by an integrated approach.
In accordance with it, at each stage — preliminary work, comprehensive scientific research,
preliminary design of restoration and adaptation, and the project - both the natural environment
and the man-made work of architecture are simultaneously studied. The article is illustrated with
drawings of Mikhail Dutsev that are published for the first time.
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911, mouta: arch@nngasu.ru

Knrouesvie cnosa: 4enoBek U )KU3HEHHOE IPOCTPAHCTBO; BEPTUKAJIbHASI CUCTEMA aPXUTEKTYPHOTO
IIPOCTPAHCTBA.

Ha epaguueckou mooenu cmpykmypvl npOeKyuoHHO20 NPOCMPAHCMEA NOKA3AHA Uepapxu-
yeckasi Cucmema 83auUMOCEI3AHHOCIU Yel08eKA U apXUmeKmypbl 6 00yCmMpoLCmee HCUSHEHHO20
npocmpancmed. Bepmukanohas HanpasieHHOCMb 6 NOCMPOEHUU Med CAM020 4eloseKd Ompa-
Jlcaemcst 8 00beKMUGHO-CYObEeKMUSHOM GIUSHUL NPOCMPAHCIMGEEHHOU Uepapxuu Ha NOCmpoeHue
30anuil U nOMeujeHull.

YenoBeK M apXUTEKTYPHOE MPOCTPAHCTBO HAXOAATCS B OOBEKTHBHO-CYOBEKTHB-
HBIX OTHOIIEHHSIX MEXAy co0oi. Dopma Tena 4yeaoBeKa MOAYMHSIETCS CTPYKTYPHOMY
MOCTPOEHUIO BAOJb BEPTHKAIN KaK JOMUHAHTHOM HAaIPaBIEHHOCTH TPEXMEPHOIO JKH3-
HEHHOTO IIPOCTpAaHCTBA Ha 3emiie. BepTukans H3HauaIbHO ONpeNesieT CMBICIOBYIO He-
PapXHIO 4EJIOBEUECKOTO CYIIECTBa, KaK 3TO MPUHATO B COBPEMEHHOM OBITHHHOM CO3Ha-
HUH YeJIOBEYECTBA, M0 00pa3y M MOA00HI0», «OT 3eMHOTO — K HEOECHOMY».

B Teopuu apXuTEKTypbl MHOTUMH aBTOpaMM NPU3HAETCS, YTO «BEPTUKAIb — OC-
HOBHasl OCh Y€JIOBEUECKOTo Tena. BepTukanb SBIsIeTCsl OCHOBHBIM BHEIIHUM IPU3HAKOM
YeJI0BeKa, KOTOPBIIl OTIMYAET €ro ¢ TOYKU 3PEHUS €ro BHEIIHETO BHUJA OT KUBOTHBIX)
[1, c. 27]. UcTopuuecku yxe 0CO3HAHO, UTO BEPTUKAJIBHO CTOSIIIUN KAMEHb — MEHTUP —
OCMBICIIBAETCs MPOU3BEACHUEM IIPUPOIBI, C IPYroil CTOPOHBI, TBOPUECTBO UEIOBEKA B
MEHTUPE COCTOUT B TOM, YTO YEJIOBEK BHIOPAHHBINA UM B IPUPO/IE KAMEHb IIOCTaBHII BEp-
THUKaJIbHO. DTOT MOMEHT, 10 MHEHUIO HCTOPUKA apXUTEKTYPHI, SBISETCS PEIIAIONUM,
100 «IOHSTH CMBICI BEPTUKAIBHOW KOMITIO3UIIMH MEHTUPa — 3HAYUT OOBSICHUTH MEHTHP
KaK apXUTEeKTYypPHO-XY/10’KEeCTBEHHBIIT 00pa3» [1, c. 27].

B apxurekType 4enoBek, yke 1o cBoeMy o0pasy u 10100110, CO3/1aeT CBOIO HOBYIO
UCATBHYIO IPUPOY. Y TBEPXKIAETCS, YTO B HJICAIEHOM apXUTEKTYPHOM O0BEKTE «J10J1-
JKEH OBITh YenbHblll OpeaHusM, TAC KaxX/1as 4acTh JEKUT B Hauboiee yI00HOM MeCTe 13
Bcex BO3MOXKHBIX MecT! Kak B opranusme denoseka» [2, ¢. 189]. IIpu aTom «BepTHKaIb
B apXUTEKType HEoOXoauMa JUIsl paciiupeHust Kpyrosopa. OHa MOMOXET BCE MEJIKHE
JieTainu paboThl HaOIIOATh C BHICOTHI — OHU CTaHYT BUJIHEE M MOHsATHee» [2, ¢. 190].

CuHTe3 MJIeaJbHOCTH U MAaTepPHANBbHOCTU MPEAoINpeenseTcsl NPpUpOAHOil 1BOM-
CTBEHHOCTBIO 3€MHOTO NPOCTPAHCTBA: 3TO MECTO COEJUHEHHS JBYX BEPTHKAIbHBIX
MOTOKOB — MH()OPMAIIMOHHBIX M DHEPreTHYECKHX, B MIEPECEUYCHUN KOTOPBIX OCYIECT-
BIISICTCS aKTyaJIU3allus U MaTepuaIn3alis BCceX )KU3HEHHBIX npoleccoB. COBpeMeHHBIE
3HAHUA U IPEJICTABICHUS O3BOJSIOT COBMECTUTh €CTECTBEHHOHAYUYHBIE  TeOMETpUYe-
CKHE CBEICHUS O ()EHOMEHE XM3HEHHOTO IPOCTPAHCTBA U OMHUCATh CTPYKTYPHYIO MO-
Jieltb [3] apXUTEeKTypHOTO MPOCTPAHCTBA rpa)uueCKUM S3bIKOM KaK 0ObEKTUBHYIO, T. €.
MPOSIBJICHHYIO B CBETE, MPOEKIUIO UACAIBHOTO MUpa B MUP MaTepHalIbHBbII.

Teno uenoBeka HCTOPUUECKH CITY>KUIIO €My HHCTPYMEHTOM H3MEPEHUsI OCBOCHHO-
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O MpocTpaHCcTBa. Bpems n uesoBex 0COOCHHO 3aMETHO B3aUMOAEHCTBYIOT B MOMEHTEI,
KOT/Ia KQYeCTBEHHO M3MEHSETCS IIPOCTPAHCTBEHHOE OCO3HAHKUE W BOCHPHUSATHE YEIIOBE-
KoM camoro ceds. Kak nmokaspIBaeT ncropuieckas naMsTh, 5TH BPEMEHHbIE H3MEHEHHS
CHUHXPOHHO 3aKpPEIUIIOTCS B TpauIecKux pucyHkax nu3o0paxxeHni yenoseka. Tak, Ha-
MIpUMep, TTOUCKH TapMOHU3UPOBAHHOTO TIOCTPOCHHS YEJIOBEUECKOro Tejla ObUIN BBIpa-
0OTaHBI ¥ 3aKPEIUICHBI B KAHOHE PUCYHKA, 3a(UKCHPOBAHHOTO B aHHANAX [4, ¢. 15] CaHKT-
[MerepOyprekoit Akagemun Xynoxkects, cozganHor B X VIII Beke B Poccuu. OHEU narot
BO3MOXKHOCTbH HAIVISIIHO YBUAETH OOIIME 3aKOHOMEPHOCTH I'apMOHHM3AINN B CTPYKTYP-
HOM ITOCTPOCHHUH TeJla YeJIO0BEKa U €ro MHIMBHyaJIbHOTO TPEXMEPHOTO MIPOCTPAHCTBA
B UX €AMHCTBE U IIEJIOCTHOCTH.

Bruttouenue ugesnoBedeckoil GUrypsl B T€OMETPHUUECKYIO MOAETb IPOEKIIHOHHOTO
MpocTpaHcTBa (pHc. 1 B. BKICHKN) WILITIOCTPUPYET HEPAPXHUUECKYIO 00bEKTHBHO-CYOb-
EKTHBHYIO COITIACOBAHHOCTH (pOpMOOOpa30BaHMs UYEIOBEKa M €ro XKM3HEHHOI'O Mpo-
CTPAHCTBA BIOJIb BEPTHUKAJIBHOW OCH, HEPa3pbIBHOCTh MX IPOCTPAHCTBEHHOTO B3aH-
MojelcTBus. UepTexkHas MPOeKIus Kak N300payKeHNne NMPOCTPAHCTBEHHOW (UTyphl Ha
IUIOCKOCTH (PUKCHPYET BEPTHKAJIBHOE pacrpe/esieHre 0esloro cBera Ha 4acTHbBIE TOPH-
30HTaJIbHBIC IBETHBIC YPOBHU. Hapsiny ¢ mepneHauKyaIsspHBIMU MPSIMOIMHEHHBIMHA CBSI-
35IMH IIPU TIEPECEUCHUN TOPU30HTAIBHBIX M BEPTUKAJIBHBIX JINHUH B CTPYKTYpHOH TPO-
eKIUH YJacCTBYIOT OKPY>KHOCTH, CHMBOJIM3UPYIOLINE HeOeCHbIE C(Ephl, yCIOKHSIIONINE
TeOMETPHUYECKYIO OIPEICIEHHOCTh TPEXMEPHOTro mpocTpaHcTBa. [Ipn 3TOM IBETHBIE
YPOBHH (B IMana3oHe oT (PHOIETOBOTO 0 KPACHOTO), OXBATHIBAsI BEPXHIOIO YaCTh TeJa,
COCTaBIISIIOT IK3UCMEHYUAIbHYIO, T. €. BHYTPEHHIOIO COJIEPKATEIbHYIO 4acTb, CBSI3aH-
HYIO ¢ OBITHIHBIM CYyIIIeCTBOBaHHMEM UesIoBeKa. Bce BMecTe OHM aKTUBHPYIOT BEPXHIOIO
4acTh MOCTPOCHHS, B KOTOPOW MPOUCXOAMUT paboTa YeI0BEYECKOTO CO3HAHMS, CBSI3aH-
Hasl ¢ BHYTPEHHHMM II€PEKUBAHNEM XM3HEHHOTO NMPOCTPAaHCTBA. HmxHAS dacTh mpo-
CTPaHCTBa 00ECIIEYNBACT MEXAHUKY ABMIKCHHUS U ITEPEMEIICHUS Tea.

B3auMopeiicTBue NIBETOBBIX YPOBHEH IO BEPTHKAJINM B MHOTOITaKHOM 3JIaHHH
CO3/1aeT HHYI0 KOMOMHAINIO ()YHKIIMOHAIBHOTO COJEPIKAHMUS KAXK/IOTO U3 MOMEIIECHHUH.
31ech clieAyeT NpOoCIeAUTh NOHATUHHYIO MTOCIEI0BATENbHOCTD Ha MPOTSKEHUU apXH-
TEKTYPHOM HCTOPHHU B IIOCTAHOBKE BOIIPOCA: YmMo ecmb 30aHue?

TeopeTuky n npaxkTukKy >1moxu Bo3pokaeHus: AnpOepT MpUHAUIekKaT CI0Ba, 9TO
3JIaHHUE «ECTh C60e20 poda meio, KOTOpoe, Kak U JIpyTrue Teia, COCTOUT U3 OYepTaHnui U
MaTepHH, IPUIEM IIEPBbIE CO31AI0TCSI yMOM, a BTOpasi Oepercs u3 Npupobl. Jiist mepBbIx
HY)XKHBI M ¥ MBICITb, JIIsl BTOPOH — IOATOTOBKA M BEIOOP» [5, c. 528]. [IparMaTudHbIi
XX BeK ompenesniI 37aHHE KaK MOCTPOIKY ¢ BHYTPEHHUMH IOMELICHUSMH, TpeIHa-
3HAYEHHOE JUISl KHJIbs, KyJIbTYpHO-OBITOBBIX HJIM NPOM3BOJCTBEHHBIX Lesed. B pas-
JMYHON y4eOHOHN JuTeparype 3/1aHHsl pacCMaTpUBAINCh KaK OOBEKThl apXUTEKTYPHI U
IpagoCTPOUTENbCTBA, PEAHA3HAUYCHHBIE ISl OCYIIECTBICHHUS B HUX MHO2000pA3HbIX
JICUZHEHHBIX NPOYeccos, N OHU PEaTU3yI0T CBOE HazHaueHHE B 3(P(HEKTUBHOCTH HTHX
MIPOIIECCOB.

Takum oOpa3om, HaOMIOAAETCS MOCTOSHHOE BO BPEMEHHU NEPEOCMBICICHHE POJIH
1 MeCTa apXUTEKTypHOTro 00bEKTa, Ha3bIBAEMOT'0 3[JaHUEM WIIM COOpY)KEeHHEM. Terepb
JUIS ONpEAEIICHUs 3/1aHUs BCE Yallle NPUMEHSETCs PacIIMpEeHHOE MOHATHE — 00beKm
aApXUmMeKmypHo-npocmpancmeeHHol cpedbl, CO30AHHOU YelL08EeKOM 0I5l C80eU JCU3Hede-
amenpHocmu. DTOT 0OBEKT OPraHN30BaH KaK MHOTOCIIOXKHAS TPOCTPAHCTBEHHAS CHCTE-
Ma, B KOTOPOIl COy4acTBYIOT YEJIOBEK M €T0 BEPTHKAJIbHAs HAIIPaBICHHOCTh B OCBOCHHH
MIPOCTPAHCTBA. TaKkylo OPraHNYECKyI0 B3aUMOCBSI3aHHOCTh YEJIOBEKA U apXUTEKTYPHO-
TO NMPOCTPAHCTBA MOXKHO HaOMNI0AaTh Ha MpuUMepe 31aHus (puc. 2 1B. BKIEHKH) o0mie-
CTBEHHOT'O Ha3HAYEHUsI, OPHEHTHPOBAHHOTO HA (PyHKIHIO TBOPYECKOW AEATEIBHOCTH
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B 00nacTu BeICIIETO 00pa3oBaHus. 37eCh BEPTUKAIbHAS MTOCIEI0BATEIIFHOCTh BHEIIHE
CTaHJIapPTHBIX TIOMENICHUH 0OHAPY>KMBAEeT 3aKOHOMEPHOCTD paclpeaeieHus GpyHKIHO-
HaJIHBIX OTHOIICHWH MEXAY YacTSAMHU IPOCTPAHCTBA yUEOHOTO KOpITyca BO BHYTPEH-

HEM ITOCTPOCHUH B LIE€JIOM OTHOCHTEIBHO BepXa M HU3a (CM. TabmuILy).
BeprukanabHasi neTrepMuHanusi 00beKTHBHBIX U Cy0beKTHBHBIX POLECCOB
yueOHOIro NpoCcTPaHCTBAa

Howmep [IpoueccyanbpHOE colepikaHHe OyHKIIMOHAIBHOE paclpelielieHHe
JTaxa STa’KHOTO YPOBHS MHOTOATXXHOTO MIPOCTPAHCTBA
10 Cdepsr nyxa TexHuueckuit aTax
U TIPOCTPAHCTBEHHOTO CO3HAHHS
9 Oco3Hanue Kadenpa apxurextypHoro
3eMHOT0 IIPOCTPAHCTBA HNPOCKTHPOBAHMUS
Kadenpa nuzaiina
APXUTEKTYPHOH Cpezbl
8 3HaHHE U BBIpaXKEHUE MBICIIE00pa30B Kadenpa npomsinuieHHOTO AM3aiitHa
Kagenpa pucyHka 1 )KHUBOIIHCH
7 PaBHOBecue n0ruku u 3mMouuit Kadenpa uctopun apXuTekTypsl ¥ oc-
HOB apXUTEKTYPHOTO MPOEKTHPOBAHHUS
6 Tapmonunzanus cubl Kagenpa nu3aliH-npoeKTHPOBaHUS U
U HaIPaBIEHHOCTH JKEeJIaHUs n300pa3UTENBHBIX UCKYCCTB
5 [Tonco3narenbHast cuna Kadenpa manamadTHON apXUTEKTYPEI
(dhopMooOpa3oBaHUS 3eMIH 1 CaJI0BO-TIAPKOBOTO CTPOUTENbCTBA
4 Perucrpanus u koHcepBanus Jexanar ®Au/|
nHpOpMaHUN
3 KoxupoBanwue u corntacoBaHue IPOCTPaH- Kagenpa nndopmaruzanun,
CTBEHHOU MH(OPMALIUY U JIOTUKU reofe3un M Kajgactpa
2 CuHXpoHH3AIHS U pePICKCUs BricTaBouHBI 327,
COOBITHIHOM JIOTUKN KOH(epeHI-3al
1 AKTyanpHOE Bectu6ions
pacrpeqesieHHe CHIIBI ABHKESHUS

B npomuioM Beke MOsSBUIIMCH UCCIIEI0BATENILCKIE PA0OTHI [6] HE TOJIIBKO apXUTEK-
TOPOB B IMOIPAaHUYHOI 001aCTH MEX/Y IICHXOJOTHEH U MTPOSKTUPOBAHUEM, YTOOBI OT-
BETHTh Ha OCHOBHOW BOIPOC: KaK IMPOEKTUPOBATH MTPOCTPAHCTBO, KAKOH TOJDKHA OBITH
cpezna oOuTaHus yenoBeka? 31eCh MOXKHO COCIIAThCS HA BHICKA3bIBAaHUE U3BECTHOTO I10-
JUTUYECKOTO M TocyaapcTBeHHOro nesitens Y. Yepumuisi: «Brauane Mbl popmupyem
HAIllM 3/1aHUs, a 3aTeM Halu 31aHus GopMHUPYIOT Hacy [6, c. 182].

B coBpeMeHHOI METOONOrHUecKol pa3paboTke NpodeCCUOHAIBHOIO CO3HAHUSL
ApPXUTEKTOpa MMOJYEPKUBACTCS, YTO «UEIOBEUECKUIl PaKTOp», BKIIOUCHHBIH B apXUTEK-
TYPHBIH OOBEKT, BBICTYNAET JUIs HUCCIIEA0BATENSI OCOOBIM (GKUBBIM HHCTPYMEHTOM) H3-
MepeHUst 00beKTa, TO eCTh IPOCTPAHCTBA, U Ce0sl CaMOro, U JeSITEIbHOCTH, B KOTOPYIO
OH BKJIIOYEH Kak 2jeMeHT 00bexTa [7, c. 70]. OcoOblii BKIIag apXUTEKTYPHOU JesTeIb-
HOCTH COCTOUT B YINPaBJICHUN YEJIOBEUECKUM IPOCTPAHCTBECHHBIM MOBEJACHUEM, B Op-
raHN3aluy U YIOPSAOUCHUH NPOLIECCOB JKU3HECATEIBbHOCTH JIIOJeH, OyXOTBOPECHHUN
JKU3HEHHBIX (QyHKIMH 4yenoBeka. [103ToMy poCTpaHCTBO Kak IIEHTpalibHas npodiiema
APXUTEKTYPBl PACCMATPHUBACTCS Yepe3 JIBUIKEHUE YEJIOBEKA U €ro JIesATeIbHOCTh B MPO-
CTPaHCTBEHHOW cpejie, KOTopask MOXKET BO3BEIMYHMBATH M TOJABIATH, YCIIOKAUBATh U
BOJIHOBaTh, PaJIoBaTh M Oropyarh. XyI0XKECTBEHHas CTOPOHA MHTEPbEpa IIOMELICHHUs
KaK M30JIMPOBAHHOTO MPOCTPAHCTBA «IIPOSIBIISIET CeOsl, MPE¥kKIe BCEro, BO B3aMMOJICH-
CTBUU apXUTEKTYpPBI U T1yXOBHOIO Mupa 4yenoBekan[§, c. 180].
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K CTATHE I'. ®. TOPILIKOBOM
«BEPTUKAJIBHASA JAETEPMUHALIUA APXUTEKTYPHOI'O
IMPOCTPAHCTBA»

Cdepa nebecnoro jiyxa

Cdepa 3eMHOrO0 yXa

Cdepa mpocTpaHCTBEHHOTO CO3HAHMS

JlyxoBHast cepa uesnopeka

Puc. 1. Uepapxuueckast CTpyKTypa )KU3HEHHOI'O ITPOCTPAHCTBA YEJIOBEKA

00BEKTHBEO-CY ObEKTHBHOE
YIPABJICHHE IPOCTPAHCTBOM

CYBBEKTHUBHBIE ITPOLECCD
TEPEXXMBAHHWE U TBOPYE!

Hojco3HaNNE

HPOCTPaHCTBA

MPOIECCYAJIBHBIE YPOBHU

b1 JLyXa M IIPOCTPAHCTBEHHOIO

3

OCOZHNHE 3eMHOTO TIPOCTPAHCTBA

BNpaskeHne Mblceo0paszon

KoM pOBa
nHpopyMay

CHHXPOATH32

B S
Yab
!

3eMIIH

0€ pacrpe/ielieHusl CHIIbI ABHIRSHY

Puc. 2. Mepapxusi pyHKIHOHAIBHOTO IIPOCTPAHCTBA B MHOTOATAYXHOM 3JIaHWH (Ha TpUMepe y4ueo-
HOTO Kopiryca (aKynbTeTa apxuTeKTypsl u au3aitna HHIACY)



6

PI/IC. 3 CXCMBI HNPOCTPAaHCTBEHHOI'O B3aHMOHeﬁCTBHﬂ YCJIIOBCKAa C JXKHWJIBIM IIOMCIICHUCM:
a—(L/H=1),6—(L/H=15);6—(L/H=2)



o Teopus u ucmopus apxumeKmypul, pecmaspayusl
L 2 U PEKOHCMPYKYUS UCHOPUKO-APXUNEKTYDPHO20 HACLeOUs]

Ocobas yacTh MPOCTPAHCTBEHHON MICUXOJIOTUN — YHBUPOHUKA — ObIIa B CBOE Bpe-
Ms OIIpeJiesieHa KaK HayqHOe HarpaBleHHE, U3YJalollee CBA3M MEX/y 4YeIOBEUECKHM
moBeieHneM U pusmaeckoit cpenoii [9]. Ilpu aToM mpu3HAHO, YTO JTIOIU HE IPOCTO pea-
THPYIOT Ha OKPY)KAIOLIYIO HX CPEJly, @ B3aUMOACHCTBYIOT ¢ Hell. Takas CBSI3b UMEET TpH
SICHO PAa3JIMYMMBIX acleKTa: 1) oKpysKarolas cpejia HajaraeT OnpeieIeHHbIE oepanuye-
HUA Ha Yenogeyeckoe TIOBEJICHHE; 2) OKpYXKarolasi cpe/ia OKa3bIBaeT OTUYETINBOE U IIH-
pOKO€ gnusHUE HA NOGedeHUe NI00ell U 0alee HA UX TUYHOCMb; 3) OKpysKarolas cpeaa
criocoOHa BBI3BIBATh aghghexmusHble peakyuu Ha ONpeeIeHHbIE CBONCTBA OKPY)KArOIIeH
Cpelbl — peakuy NpuOIKeHNs Tn00 N30eranus, PUCIIOCOOUTEIBHOE ITOBEICHHE.

O coBpeMeHHOH apXHTEKType Bce Halle MPUHATO TOBOPUTH HE TOJIBKO B TEPMH-
Hax BHEIHETO, T. €. BU3yaJbHOTO BO3/ICHCTBHS IPOCTPAHCTBEHHOH Cpe/Ibl HA YEIOBEKa.
Onnako Hanbosee Oy THMOE, HO MEHEE 3aMETHOE BO3/ICHCTBUE Ha JIIO/IEH JIEXKHT B Ce-
pe OpraHu3alnuy apXUTEKTYPHOTO MPOCTPAHCTBA KaK HEKOH HEBHIUMOM «nyCMOmMbly,
«emecmunuwa» [10, c. 58]. Dro monoxenne Tpedyercs ura odbecrieueHust Komdopra u
ONITUMM3AIINH TPOLECCOB KHU3HEACSATEIHHOCTH YEJIOBEKA B 3TOM BMECTHIIHIIIC.

CamBbIM pPacHpOCTPAaHEHHBIM BHJOM IIPOCTPAaHCTBEHHOTO BMECTWJIMIIA SBISET-
s Kminiie 4yesoBeka. Kak MpHU3HAHO B HMCCIICAOBAHMAX I10 IICHXOJIOTHH JKU3HEHHOTO
MIPOCTPAHCTBA, B KHJIUILE MBI PaCKpbIBaeM CBOE S, OHO SIBIISIETCSl IPOAOJKEHUEM Ha-
IIMX UHTEPECOB, MOAJEPKHUBAsI HAIly WHIMBHYaJIbHOCTh M HETOBTOPUMOCTh. Kak He-
KO€ M30JINPOBAaHHOE MECTO, NpeIHa3HaYeHHOE JUIs OBITHS, JKMIIasl cpea Mpearnoaraet
YyeTKHe, 3a(MKCUPOBAaHHbIC BHELIHNWE IPOCTPAHCTBEHHbBIE IPaHUNBI. B cBOrO ouepensp,
JKHUJIBIE TTIOMEIIEHUS! CBOMMH pa3MepaMM M IPOMOPLHUSIMH OTPAaXaloT aKTyaJbHbIE HOP-
MaTHUBBl U CTaHAApThl — (PYHKIMOHAIBHBIE W COIHAJIbHBIC, KOTOPHIE COOTBETCTBYIOT
0O0IIECTBEHHBIM ITOTPEOHOCTSIM.

[Tpu mocTpoEHUH CTPYKTYPHI KHIIOTO MIPOCTPAHCTBA B MIPOIIIIOM BEKE yCTAHOBHII-
Csl OTIpEIeNICHHBIN CONMAIBbHBI KOH(POPMHU3M, conuanbHas yHH(oOpMa Kak CpelcTBa,
CHMBOJIM3HPYIOIINE TOPS/IOK B OTHOHIGHHUSX YesoBeKa ¢ MUpOM. beumn pazpaboraHbl
paloHaIbHbIC MJIOMAMN U YHU(QHUINPOBAHHBIE Pa3Mephl KMJIBIX KOMHAT, COBMEIAIO-
e Kak NOoTpeOUTEIbCKOE KaUeCTBO NHANBUIYAIBHON KHUIION CPEe/Ibl, TaK ¥ OOIIeTpH-
HSTBIC TTAPAMETPhI CTPOUTENBHBIX TeXHOJIOrHH. Tak, HanpumMep, pa3Mepsl U IPOITOPIIMH
JKHJIBIX KOMHAT B MHOTOKBapTHPHBIX JOMax B UTOTe 3a()UKCUPOBAIHN 3-METPOBYIO BbI-
COTY 3TaXka M TeoMeTpuYecKkue KoH(purypanuu (B IIaHax, paspe3ax) B Ipenenax oT
1 no 2 xBazgparos. Takast pacnpocTpaHeHHasi TapaMeTpudeckas popMysaa KHUIOTO I10-
MEIIIEHUs MT03BOJIsIET OoJiee BHUMATEIBHO PACCMOTPETh BONPOC: KAK M HACKOJIBKO 3TH
reoMeTpHUYECKUE TapaMeTphl IIOMENICHNS 1 HHIUBHIyaIbHOTO IIPOCTPAHCTBA YEIIOBEKA
B3aMMOCBSI3aHBI MEXKAY cO00H. /Iyt paccMOTpeHHUsT BOIIpOCca UCIIONb3YeTCs] TPO(HIh-
Hasl IPOEKLHUS CTAHAAPTHOW JKMIION KOMHATHI. Byay4n BrMcaHHOW B MOJEIBHYIO HPO-
eKIUIO CTPYKTYPUPOBAHHOTO MPOCTPAHCTBA, NPOQPHIbHAS KOHPUTypanus KOMHATHI B
onHOM MaciuTabe ¢ Gurypoii yenoBeka, 0OBSCHIET IPOTPaMMy UX NPOCTPAHCTBEHHOTO
cornacoBaHus (puc. 3 [B. BKICHKH).

[ToHsTHE CIIPOEKLUSH COINIACYETCS O HCXOJHOMY 3HAYEHHIO C JIATHHCKUM SI3BIKOM
Kak u300paszuTesbHas (Urypa Ha IJI0CKOCTH (UepTeXHas JIMHHS, PUCYHOK, OuepTaHHe
MIPEMETOB), OHA OTPa’KaeT MPOCTPaHCTBEHHbIE POpMBI Ha mitockoctu. C nHpOpMaIy-
OHHOMW TOYKH 3peHUs TpaduuecKkasi IPOCKINsS KaK pa3bsiCHEHHE, N3JI0KEHHUE TPEICTaB-
J5IeT COBOKYIMHOCTh KaKMX-THOO CBEIEHWH, 3HAHNUH 0 mpocTpaHcTBe. Takum oOpazom,
MOYKHO CUUTATh, YTO INPEJCTABICHHAS T'€OMETPUUECKas MOJENb CTPYKTYpPUPOBAaHHOTO
MIPOCTPAHCTBA €CTh MIPOEKIU BUPTYAILHOTO MUPA B MUP MaTepPHAIIbLHBIN IS IPOsIBIIE-
HUS1, 0OPMIICHHS U OBEILECTBIICHHS coJepKaTelIbHONH NH(popManuy.

[Tpourenue rpaduueckoil HHGOpMAINHN, N3T0XKEHHOH B pUC. 3, TO3BOJISIET YBUIETh
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TPH BapuaHTa OOBEKTHBHOTO B3aMMOJICHCTBHS MEXy COOCTBEHHBIM MPOCTPAHCTBOM
genoseka ([T9) u npoctpanctBom xuinoro nomerienus (I111). Bee Tpu BapuanTa Hinto-
CTPUPYIOT, BO-IIEPBBIX, 3aBUCUMOCTD I1apaMeTPOB KaKIO0T0 JMHEHHO 04€pPUCHHOTO KOH-
Typa ITOMEIIEHHS OT €T0 MECTOIIOJIOKEHNSI OTHOCUTEILHO BEPTHKAIBLHON OCH MTPOESKIIH-
OHHOTO ITPOCTPAaHCTBA. BO-BTOPHIX, B KQXKJOM U3 BApUAHTOB MOXHO ITPOCIIEANTE, KAKHE
MMEHHO BBICOTHBIC YPOBHHM JKHJIOTO ITOMEIICHHUS! U YPOBHHU JIMYHOTO MPOCTPAHCTBA Ye-
JIOBEKa COBIAJAIOT M, CIIEIOBATENIFHO, aKTUBHO B3aUMOJEHCTBYIOT. Oco0oe 3HaueHue
IIPUJAETCs YPOBHIO IPOCTPAHCTBEHHOTO ITOJCO3HAHMS (PO30BBIN 1BET), HA KOTOPOM
IIPOMCXOJIUT KaY€CTBEHHOE TePECeUCHHE JBYX IPOCTPAHCTBEHHBIX CHCTEM OOBEKTHB-
HO-CYOBEKTHBHOTO B3aMMOJICHCTBUS YEIOBEKa U IOMEILICHHS.

W3BecTHO, 4TO OOLIETIPUHSTHIC JINHEHHbBIE TapaMeTPBl B IUIaHAX CTAHIAPTHBIX JKH-
JIBIX KOMHAT, KaK IPaBUIIO, YKJIQABIBAIOTCS B OTHOIIEHU 1-2 KBaxparoB. PaccmarpuBas
Te ke KOMHATHI (puc. 3 1B. BKJICHKN) B TPO(PHUIHLHOM CEYEHUH B OTHOIICHUH UX JUTMHBI
(L) x BICOTE (H), OTy4aeM WILTFOCTPALNIO TPEX CIIy4aeB B3AaUMOACHCTBHS KHIIBIX M10-
MEILEHHUH, BINUSHUS UX IPOCTPAHCTBA HA JINYHOE ITPOCTPAHCTBO YEIOBEKA.

Puc. 3a (1B. BKIEWKH) HIUTIOCTPUPYET JKIITYIO KOMHATY € IIPO(UIBHBIM OTHOIIECHH-
em L/H = 1. Dx3ucreHnnaibHas (IBeTHas) MIKajia MPOCTPAHCTBEHHOTO CO3HAHUS YelIo-
BEKa COBIIAJIACT C MPOCTPAHCTBEHHOM Chepoli TOMEIIEHHS B JHANIa30HE MEXKTy JKEJIThIM
YPOBHEM, YIPABJISIONINM ITPOCTPAHCTBEHHBIM CO3HAHUEM, U TOJIyOBIM yPOBHEM, yIIpaB-
JISIOINM MaTpULEH POCTPAaHCTBEHHOTO JBMOKEHUs. [IpH 3TOM IOICO3HAHME SKUIIOTO
MIOMEIIEHHSI COBIIAIACT, T. €. B3aUMOJICHCTBYET M TEM CaMbIM OIPEIEISeT JIOTHIECKUN
YPOBEHb CO3HAHUS YEIOBEKa.

Puc. 36 (uB. BKICHKN) WILTIOCTPUPYET MPOGOUIHHBIE OTHOUICHHS B KHIOH KOM-
Hare ¢ L/H = 1,5. 3nech, Ha000pOT, YpOBEHb MPOCTPAHCTBEHHON JIOTUKHU JBYKCHHS B
MIOMEIIEHNH COBIIAJAeT M B3aHMMOJICHCTBYET C YPOBHEM NOjCO3HaHUs 4enoBeka. [Ipn
3TOM ypPOBEHB C(EpPhI YeI0BEUECKOTO CO3HAHUS CBS3aH C IIEHTPOM IIPOCTPAHCTBEHHOTO
CO3HAHUS JKUJIOTO TTIOMELICHNUS, a YEJIOBEK CBOMM IT03HABAaTEIbHBIM YPOBHEM CBSI3aH C
MIOZICO3HAHUEM HTOTO OMEIICHHS.

Puc. 36 (uB. BKIeHKH) ¢ TpoQUIBHBIM OTHOIIEHHEM nomemenus L/H = 2 moka-
3bIBAE€T COBMECTHUMOCThH JIByX YPOBHEH: MOACO3HAHMS JKIJIOTO TOMEIIEHHS C JTyXOBHOU
ctepoit 3emMHOTO TMpocTpaHcTBa. [Ipy 3TOM MOACO3HATENBHBIH YPOBEHb YEIIOBEKA CO-
BMeEIIEH ¢ pe(IeKTOPHBIM YPOBHEM ITPOCTPAHCTBEHHOTO JIBHKCHUSI.

Bce BbIle paccMOTpEHHbIE MIUTIOCTPALME MOTYT CIIY>KHTh JIOKa3aTeJIbCTBOM JIO-
TMYECKOTO MPaBIONo100Ms, BBICKA3aHHOTO MCCIIEI0BATEIISIMU ITPOCTPAHCTBEHHON IICH-
xonorun: «VcTopus KuMIA MOKA3bIBAET, YTO B CAMOM Haudaje 4YeJIOBEK CTPEMMIICS,
YKPBIBIIUCH OT BHEITHETO MUPA, C OIHOM CTOPOHBI, YJIEpKaTh C HUM CBSI3b, @ C IPYTOM — BbI-
CTPOMTH 3aIUTY OT BPaxIEOHBIX cuil. [y HEro BaXXHO OBUIO HAXOAMTHCS B KOHTAKTE
C CHJIaMHM, CO3JAIOIIMMH MO3UTHUBHYIO SHepruio. Jlom ObuT Kak Obl y)Ke JIMYHBIM HpO-
CTPAHCTBOM, IPOIOJDKEHUEM «SI», M 3TO OBIIIO HAYaJIOM CIIMTHOCTH C IIPUPOJOH, OCBO-
OoxJeHns oT cMHKpeTnyHOCTH. Ho, ele Haxoasich BO BIIACTH NPHUPOABI, YEIOBEK BbI-
CTpauBall KUJIbE IO 3aKOHAM COOTBETCTBUS €0 MPEACTABIEHHAM O KOCMOroHum» [6, c. 188].
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On a graphic model of the structure of projective space, a hierarchical system of coherence
of a person and architecture in arrangement of vital space is shown. The vertical orientation
in the form of the person’s body is reflected in objective and subjective influence of the spatial
hierarchy on creation of buildings and rooms.
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TEKTYpBI.

IIpeocmasnena nonvlmxka aHanu3a KPUMUHECKUX NONOANCEHUT] PATUYHBLX MEOPEeMUKO8 8 ON-
HOWEHUU CIONHCHO2O0 CIUTUCIUYECKO20 A8NeHus 6 apxumexkmype konya XX — nauana XX1 8. —
nOCMMOOEpHU3MA, KOMOPbLI GCMYNUTL 8 C80I0 3A8ePULAIOWYIO (ha3y pazeumuis, HO NPoOoalIcaem
c80e napanienbHoe cocywecmeosanie ¢ Opy2uMu Cmuisimu. Boiagnenvl namuaoyame no3uyuil,
0003HaAUAIOWUX XapaKmepHble Yepmbl NOCMMOOEPHU3MA, NO KOMOPbIM 0AlOMCs A8MOPCKUe KOM-
Menmapuu u 000CHOBAHUA.

JnuTenbHas MoJeMUKA TEOPETHUKOB apXUTEKTYpPbl BOKPYT MOCTMOAEPHU3MA B ap-
XUTEKTYpEe J0 CHX MOp HE MPHUBENa K ANHOMY KOHCEHCYCY B OTHOIICHUHU ATOTO (peHO-
MeHa. DakT JABOMCTBEHHOCTH CTHUJIS «IIOCTMOAEPHHU3M» B apXHUTEKType, HaXOKIEHUe
€ro B M0JI€ TIEPECEUCHHS] MHOKECTBEHHBIX TPOTUBOPEUNBBIX BEKTOPOB KYJIbTYPHOU JIU-
HaMUKH KoHIIAa XX Beka, OBITHE B PEKUME JBOWCTBEHHOCTEH M MPOTHBOPECUHI TTOPOXK-
JlaeT MHOXECTBO BOIIPOCOB OTHOCHUTEJIBHO €ro CTaTyca, JISTMTUMHOCTHU, 3HAUUMOCTH.
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Ora mpobiemarnka 00CyXkKIajJach B TEOPETHUCCKUX TPyHdaxX 3apyOe:KHBIX HCTOPUKOB,
TEOPETUKOB, (PHUI0CO(OB, APXUTEKTOPOB U KYIBTYpPOIOTOB KaK akTyanbHast ¢ 1950-x mo
1990-x To10B, TOPOXKAAsI MHOKECTBO IIPOTHBOPEUYUBHIX B3IJISI0B Ha 3TOT (DEHOMEH, 94TO
MIPUBOJNUT HAC K HEOOXOMUMOCTH BBISIBUTH OCHOBHBIC KPHTHYECKHE [TO3UIUH, HAIIPAB-
JICHHBIE TIPOTHUB UCCIETYEMOTO CTHIIS, 0€3 KOTOPBIX PACCMOTPEHUE TEOPHH ITOCTMOJIEP-
HU3Ma B apXUTEKTYpPEe HEBO3MOXKHO.

[Ipo6GieMy, CBSI3aHHYIO CO CTaTyCOM HCCIIEIYEMOTO CTHIIS, 3aTPOHYJ B CBOCH cTa-
The «ApX-MICKyCCTBO: apXUTEKTypa KaK MPeaMeT ISt 00CYKISCHUI aMEPUKaHCKUI ap-
xutekTop xetimc Baitac (James Wines) (1932): «Hu mist koro He CEKpeT, 4TO OCTMO-
JIEPHHU3M MPUOOPET HEe3aCIYKEHHO IIJI0X0€ MMsI B HEKOTOPBIX apXUTCKTYPHBIX KpyTax
... APXUTEKTypHas kKpuTuka B 1980-X BeIOpaia CBOCH LEIbI0 IIPUMEPHI ¢ JEKOPATUBHOMN
M30BITOYHOCTHIO, MMON-KYJIETYPHBIM ITapOJUPOBAHUEM, aHAXPOHUYHBIMU [UTATAMHU U3
MIPOILIOTO ...., CACNAB MMOCTMOACPHU3M KEPTBOU KEITOW MPECCHI, KOTOpasi MPUICITH-
Jach K HEKOTOPBIM €ro MOBEPXHOCTHBIM U THIIEPOOIH3UPOBAHHBIM IPOSBICHUSAM, Ta-
KHIM Kak apxXuTekTypa Beraca, JIucHes U T. 1. .... Ha CAMOM XK€ JIeJIe II0CTMOJCPHU3M B
HCKYCCTBE H Au3aiiHe OBLI BIOXHOBJICH BOCCTAHHUEM IIPOTHB aBTOPUTAPHBIX KOHICIIITII
MOJIEpHH3Ma W HAIpPaBJICH B CTOPOHY MeHbIIero mormatusmay [1]. Illupoko pacmpo-
CTpPaHEHHBIM B HAy4YHOH JHTEpaTrype, MOCBSIICHHONW HCCICAYEMOMY HAMU IPEAMETY,
SIBIIACTCA P 320y KICHUH, THPAKUPYEMBIX U3 KHUTH B KHUTY, U3 CTaTbH B CTaThIo,
uHorga ¢ 1970-x rogoB no Hactosuee BpeMs. Hekotopble n3 HUX NPEICTaBISIOT Hayy-
HBI HHTEPEC U 3aCITyKUBAIOT KOMMCHTAPHEB.

Ilepsbiv U3 HUX CTOWT YIOMSHYTH 3a0IyKIeHUE, (GOpMyIHUpyeMoe KaK CTpemIie-
HUE TIOCTMOJIEPHA K «YCJOKHEHHI0 PaAu YCJI0KHeHHsD». [[0IIMHHBIM HCTOYHHKOM
«CIIOKHOCTH» W IIPOTUBOPEYHI» B apXUTCKTYpe IMOCTMOICPHA CIYXHUT clienuduka
BpEMEHHU, ITPU KOTOPOH aKTyallbHOH peaThbHOCTHIO CTAHOBUTCS CMEIICHUE KYIbTYp, UC-
YE3HOBCHHUE TPAHUI] MEXKIYy HUMH, a, CICIOBATEIHHO, CICIOBATEIBHO, IMOJHCTUIH3M.
[Ipuem cMemieHus BRICTYIIACT HE KaK JKEJIaHUE IIPOJIEMOHCTPUPOBATH BOZMOKHOCTH CO-
€IMHCHUS BCETO CO BCEM, HO KaK PEaKklus Ha BOZHUKAIOIINE CBSI3H MEXKIY CIOKHOCO-
YeTAaeMBIMU SBICHUAMH. [[€pBUUHBIM SBISCTCS BOSHUKHOBCHHE «CIIOKHOCTI» B CPEJIe,
3aCTpOIKe, COCEACTBE OOBEKTOB, U JIUIIb ITOTOM, B KAYECTBE PEAKIIH BOSHUKACT ITOCT-
MOJIEPHHICTCKOE PEIICHUE COTIIACHO METOAaM THOPHIN3aNnH, aaxoka (adhoc), Komraxa,
KOHTEKCTYaJIbHOTO BIHCHIBaHUA. HO HE MOCTMONEPHH3M CTaBHUT CIOKHBIC 3a7a49H, a OH
JTACT CIIOYKHBIC OTBETHI HA YK€ CIIOKUBIITUECS BOIIPOCHL.

Bmopbim 13 HUX CTOUT NMPHUBECTH 3a0yXKICHUE B TOM, YTO MOCTMOACPHOM HMe-
HYIOT MHOK€CTBO HECOBMECTHMBbIX SIBJI€HHIl, MEKIy KOTOPBIMH HE HAXOAATCS 00MIIe
3HAMCHATENH. DTa MO3HUIHS IPOUCTEKACT U3 PAHHUX OLIEHOYHBIX TPYIOB, ITOCBAIICHHBIX
MIePBBIM TOJ]aM €r0 CTAHOBIICHUS, KOT/Ia OIpe/IeICHHEe KBAHTOPOB OOMIHOCTH (yCIIOBHI
BEPHBIX JUUIsI MHOXKECTBA) OBLIO 3aTPYAHEHO, THOO0 B MPUHIIKIIE HEBO3MOXKHO B BUY He-
Pa3BUTOCTH SIBICHUS U HEBO3MOXKHOCTH YBHJIETh €TI0 rpaHUIlbl. OOBIYHO 3TO IPUBOIUIIO
TEOPETHUKOB WA K PACIUIBIBYATHIM JUPUHHUIHSIM (OMpPEISICHUIM), THO0 K OTKa3y OT
ompexaeneHus B mpuHNUIe. Ho Ha cTanuu 3penocTH SBICHHS, 3Ta MPAKTHKA MTPEKPaTHIIA
cBoe cymecTBoBaHue. C APyroi CTOPOHBI, YCIOKHEHUE MUPOBBIX MPOILIECCOB, YCKOPE-
HUE WX MPOTEKAHUS, HEOOXOJUMOCTh BCTYNaTh B KOHTAKT C TOCTOSHHO M3MEHSIOIIH-
MUCSI YCTIOBHSIMH, COOBITUSIMA, KX MHO)KECTBEHHBIMH OIICHKAMH U HHTEPIIPETAIUSIMH,
MPUBOJUT K TOMY, YTO ITOCTMOJCPHU3M CTAaHOBHUTCS TMOKWM, IJIACTHYHBIM H «CIIOXK-
HBIM» B INIAHE WHKIIO3UBHOCTH (BKIIOUEHHOCTH), IIPUBOSMICH K MHOTOCOCTABHOCTH,
CIIOCOOHOCTH K aCCUMIISAIIUU MHOXKECTB. 32 MeCTPBIM PAa3HOOOPa3UEM CTHIIMCTHICCKUX
TEUYCHUU MMOCTMOJICPHU3MA JIETKO BBISBISIFOTCS M BBIWICHSIOTCS OOIIUE, CYNTHOCTHEIC
KaTerOpHH, MPEICTABISIONINE KOCTSIK U BHYTPCHHEE SIUHCTBO CTHIIS, OIPEICIICHHOE
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Onaromapsi NMpoM3BEAEHHOMY HCTOpHOrpaduueckoMy aHaiausy. Ham mpezncrasisercs
TOYHBIM B 3TOM OTHOLICHNH, MHEHHE HEMEIKoro (uiocoda, mpeacTaBUTeNs TOCTMO-
nepam3ma Bonbdranra Benema (Wolfgang Welsch) (1946): «Ecnam oTBiedbcs OT He-
ITyOOKOI ITOJIEMHKH M ITOBEPXHOCTHBIX BBIBOJOB U OOPaTHTh BHUMAHWE HA HECYIIHE
CTPYKTYPBI, TO IOJI€ MOCTMOJIEpHA OKAa3bIBAETCSl HA YAWBICHHE TOMOTCHHBIM, OJHO-
poxHbIM. POPCHPOBAHHBIN IUTIOPATIN3M, BOCIPUHUMAEMBIH HE KaK 0OpeMeHUTEIbHAs
YCTyIIKa, @ paCCMaTPUBACMbII M aKTHBHO PEAM3yEeMbli, KaK MOJOKUTEIbHAs 3a]a4a,
COCTaBIISIET CYLIHOCTh IOCTMOJEPHBIX SIBJIEHUHN U ycTpemiieHui» [2, ¢.109-136].

Tpemvum 3a61yxc0eHuem IBISIETCS TO, YTO TEPMUH IIOCTMOZIEPHHU3M He 00J1a1aeT
TOYHBIMH FPAHMIAMH U €r0 MOXXHO JKCIUTyaTHPOBAaTh JOCTATOYHO BOJIBHO. DTO 3a-
Oy IeHHE TIPOUCTEKAET U3 JTMOEPAIbHOCTH MPEICTABUTENICH TEUSHHUS U UX 3HAUUTEIb-
HOW pa3HHUIle BO BHEUTHUX MPOSIBIICHUSIX. B pesynbrare ncropuorpaduyeckoro aHaimmsa
MOXHO YBHJETh BHICOKMH YPOBEHb HAyYHOTO KOHCEHCYCa, ()OPMHUPYIOIIETo SICHYIO Ma-
panurmy. Ha pa3BuTHe 3TOro MHEHHS HMOBJIMSI OTKa3 OT CTPOTHWX JeUHHLHUI U Mpo-
I'PaMMHOCTH, TPUCYILIEH MPEeIeCTBYIOMEMY MOAEPHN3MY. BOIBIIMHCTBO TEOPETHKOB
OTKa3bIBAIOTCS OT KATErOPUIECKOT0 M OJTHO3HAYHOTO CAMOIIO3UITMOHUPOBAHUSI.

Yemeepmoe 3a0nyscoenie COCTOUT B TOM, YTO TOCTMOJEPHU3M O3HAUACT BCENA03-
BOJIEHHOCTh. JTa UJIesl BOCXOIUT K KPUTHKE CO CTOPOHBI MOAEpHUCTOB. IlocTMOnepHmsm —
SIBJICHHE KOHCEPBaTHBHOE, M HE 03HAYACT «OCBOOOXIEHUS OT BCEro», HO JIUIIb OCBO-
OOXXJeHHE OT TPaHUI], paMOK U JIOTMAaTOB MOACPHHU3MA.

Ilamoe 3a0nyscoenue — B TOM, 9TO TIOCTMOJICPHUCTCKAsI TEOPUS SABISIET COO0I pu-
Mep «00CKYpPaHTH3Ma» (03HAYaeT BPAXKJICOHOCTH II0 OTHOIIEHHIO K MPOCBEIIEHHIO,
HayKe M Mporpeccy). IT0 MHEHHE NMPOHMCTEKAeT M3-3a CIEHU(PUIHOCTH HMOCTCTPYKTY-
panucTkoi punocodun, KOTOpas OTINYAETCS 110 CBOEH (OpMe U METOJOIOTUH OT TIpH-
BBIYHOH (prusmocoduu neprosa MojepHa. borbinas yacTb TEOPETHKOB IMTPUMEHSIOT B CBO-
UX TPyAax MPHEMBl UTPbI, HEOXKUIAHHOW CMEHBI B3IVIs1a, HPOHUH, PA3MBITHS TPAHUII,
0TKa3a OT TOYHBIX OINPEENICHHH, BBOAAT HOBbIC MHOTO3HAYHbIE TOHSATHS, IIPEUIararoT
HEO)XXKHJAaHHBIE U OPUI'HMHAJIbHBIE N1EPEOCMBICICHHS TPUBBIYHBIX KaTETOPHH, BCTYHAIOT
B MHOTOYPOBHEBBII IOJIMIOTHYECKUH JHUCITYT C APYTUMU TEOPETUKAaMH, YTO B CyMMe
3aTpyAHsAET OBICTPOE M MOJHOE NOHUMAHUE U3jaraeMblxX Teopuid. Ilpnunna nogodHoTO
KOHIENTYJIH3UPOBAHNUS TAK)KE KPOETCs B MPOOIEMe YyCIOKHEHHSI MHOTHX BETBEH CO-
BPEMEHHOH HayKH, KOTOPbIE BIUSAIOT Ha (QHI0COPCKUE KOHIIECTIIIUH, U UX OBICTpasi CMEHa
BCJIEZICTBHE HHTEHCHBHOTO IpOTrpecca.

Llecmuim 3a6nyscoenuem SBISETCS TO, YTO MOCTMOJEPHHU3M SKOOBI 00Ia/1aeT MpH-
3HaKaM¥i KOHTPKYJIbTYPHOCTH (OTPHIAIOUICH IIEHHOCTH JOMHUHUPYIOMEH KyIbTYpPBI).
B ocHOBHOM TaKkas MO3UIHS TAK)KE BOCXOANUT K KPUTHUKE CO CTOPOHBI MOZIEPHU3MA, JINO0
CTOPOHHHMKOB aHTH3aINaAHBIX HAeonornii. YacTo oTpuIlaHne Haau4dus B HEM T'YMaHTH-
CTHUYECKUX HJ/ICATI0OB U OTHECEHHE CTHJIS K PA3JIOKECHUIO M JICTPAJalluyl «3arHUBaroIIe-
O 3arajga» NPOHMCTEKasl U3 MOJUTUYECKOW aHTaXMPOBAHHOCTH TEOPETHKOB, JHOO 3TO
BO3HHKAJIO KaK CIICIICTBUE OTCYTCTBHS JOCTYIA K 0a30BBIM TEOPETHUECKUM TPYAaM IO
n3zyyaemomy Borpocy. Cioza sk OTHOCHTCS Ipo0OjIeMa HEBEPHOTO OTHECEHUS K IOCT-
MOJICPHU3MY MHOXKECTBA JCHCTBUTENBHBIX KOHTPKYJIBTYPHBIX, HEO-aBaHTapJHBIX Te-
YEeHNH, IPOTUBOPEYAIINX CYTH ITOCTMOJICPHU3MA, U CYNIECTBYIOINX OJAHOBPEMEHHO C
HUM, HO HapajIesIbHO.

Cedvmbim 3abnydcoenuem SBISETCS OTHECEHHE IOCTMOAEPHH3MA K «HH3KOM
KYJBTYpe» (MaccoBOii), 4TO MPOUCTEKAET Yallle BCEr0 U3 YKa3aHHOW paHee IMPUYNHBI
UJIC0JIOTHYECKOTO MTPOTHBOCTOSHUS C UIeajJaMi U YCTAaHOBKAaMH JAeMOKpaTHu. B kaue-
CTBE IIPUMEPOB ONIIOHEHTAMH MTPUBOISATCS IIPUMEPHI TPyOOT0, AEIIEBOT0, Henpoheccu-
OHAJILHOTO, KUTYEBOTO UCKYCCTBA, KOTOPOE B IPUHIIMIIE CYIIECTBYET BCErAa M BHYTPHU
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JT000TO CTUIIS KaK CBOCOOpa3sHOe «IHO», 4epe3 KOTOPOE HEBO3MOXKHO OIPENENsTh BCe
sBieHue. Pa3sutue non-apra B CILIA BEIBOIUTCS KPUTUKAMU HA IEPBBI MIaH U HCXOAS
13 3TOTO0, (hOPMHUPYETCSI KpUTUUECKAs, YHHUIDKUTEIbHAs TO3UIMs. B Hamem nccneno-
BaHUM MBI CO3HATEILHO BBIBOJUM MOAOOHBIC SIBICHUS 32 PAMKH HayYHBIX U3BICKAaHUH,
BBH/y X BTOPHYHOCTH M HE KPUTUYHOCTH JIJIsl HOHUMAHUSI paccMaTpuBaeMoro (eHo-
MeHa. [TapagokcanbHbIM SIBISETCS TOT (DAKT, YTO MOXKHO BCTPETUTH MPSIMO IIPOTHUBOIIO-
JIO)KHBIE HAIPABICHUS KPUTHUKH, TAaK HAIpUMeEp, aMepUKaHCKUN (riocod smoHCcKOTo
npoucxoxaeauss ®prucuc Oykysama (Francis Fukuyama)(1952) nonaraet, 4To mMocT-
MOJICPHHU3M HE SIBJISIETCSI BCEOXBATHIBAIOIINM SIBIIEHUEM U snuTapeH: «lloctmonepansm
HAYMHAETCS! C OTPHULAHHS BO3MOXKHOCTH KaKOTO-THOO TOCIIOJICTBYIOIIET0 HappaTHBa B
HUCTOPHUU WIHM B OOINECTBE, YTO MOJAPHIBAET €r0 COOCTBEHHBIH ABTOPUTET KakK pyHopa
OOJIBIIMHCTBA, OLIYIIAIOIIETro MPeaaTeabecTBO 3aUT» [3]. [TogoOHbBIe TPOTHBOIIOIOKHEIE
OLIGHKH MOJKHO OOBSCHHUTH TOJIBKO CBeIEeHHEM ()OKyca BHUMAHHs aBTOPOB K CTPOTO
OTIpPE/ICIICHHBIM, BEITOAHBIM UM TEOPHSIM, (PparMeHTaM SBICHHS OCTMOACPHHU3MA.

Bocvbmuvim 3a6nycoenuem SBISIETCS yTBEPKICHNE O HEKOPPEKTHOCTH HAUMEHO-
BaHMs CTHJISA, BBUIY KaXXyIIEHCsS «HECaMOCTOATEIbHOCTH» U IByCMBICICHHOCTH, TIPH-
BS3BIBAIOIICH €ro K NMpEebIAyIIeMy CTIIIIO 4epe3 MPHUCTaBKY O3HAUYaIOIIyI0 MPOTHBO-
CTOsIHME. Ba’kHO OTMETHTH, UTO 3TO HAMMEHOBAHUE YKJIABIBACTCS B CIICIU(PUIECKYIO
JIOTHKY TIOCJIE0BAaTEIbHOCTH TPEX I1apaJurM Ipe-MoIepHa, MOJIEPHA U TOCT-MOJIEpHa,
B KOTOPOH IPOKJIAABIBACTCS ONpeesIeHHass ITPaHNuIa-9KBATOP UMEHHO 4epe3 BTOPYIO
KOMIIOHEHTY M3 TPEX, 4TO HUKOMM 00pa3oM He NMPHHMKAET [IEHHOCTH U CaAMOCTOSTEIb-
HOCTH JIBYX JIPYTHX. DTO HAaMEHOBAaHUE — COOCTBEHHOE, BBIPAOOTAaHHOE, IIPOJYMaHHOE,
000CHOBaHHOE M I'TyOOKO 3aBsI3aHO Ha (HIIOCO(UIO «KOHIIA BPEMEHH», TI0CIIe KOTOPOH
JH0OBIE SIBIICHHUSI MMEHYIOTCS Yepe3 IIPUCTABKY «I10CT» (OCT-UH/YCTPHATBHOCTD, ITIOCT-
HCTOPHS, TIOCT-MOJICPHU3M, ITOCT-YEJIOBEK U T. 11.).

Hessamuvim 3a061y2coenuem BBICTYNACT HICSI O «HETYMAHHOCTH NMOCTMOJEPHa»,
YTO BOCXOJUT K YTBEPXKICHHUSIM HOCHTEIEH JaHHOW MICOJIOTHH, TOCTABUBIIHX O/ CO-
MHEHHE MOpaJlbHble HOPMBI MoziepHa. CaMoonpeieieHne B BUJIE OTKa3a OT HeH ryma-
HU3Ma He [T0Jpa3yMeBaeT HUUEro PEBONIIOIMOHHOTO U KaTerOPUYECKH 1€CTPYKTHBHOTO,
9TO JIMIIB 3apoc Ha (POPMHUPOBAHME HOBBIX MOPAIBHBIX NMPABHI, & UIMEHHO JIEMOKpa-
TUYECKOW 3THKM B3aMEH TOTAJIMTAapHOH. B 3TOM CMBICIE MOXKHO TOBOPUTH O «IIOCT-
TYMaHHM3Me» KaK «HOBOM T'yMaHHU3Me».

ITo cyrtu, 3Ty mpoOIeMaTHKy MOKHO CBECTH K HAESIM «KOHIIA HCKYCCTBa», chop-
MYJIUPOBAaHHBIM, K MpuMepy, Hemenkoro puimocoda T. Axopro (Theodor Adorno), yt-
BEPIKIABIIETO, YTO IOciIe XO0JI0KOCTa HCKyccTBa OBITh HE MOXeT. PaszouapoBanue, ne-
30pHEeHTaNus, NECCUMU3M, OXBaTuBIINE (riocodoB 3anaaHbIX cTpaH mocie Bropoii
MHUPOBOW BOWHBI, TIPUBEIIN K CKETICUCY B OTHOIIEHUHM MCTOPHUH BCETO YEJIOBEYECTBA M
rnorcka HOBBIX (hopMm rymanmsma: «HamOomnee yriyOneHHBIE MBICINTENN JBaALATOTO
CTOJICTHSI Hala/ajad Ha CaMylO0 MBICIb O TOM, YTO MCTOPHS €CTh IPOIECC JIOTHYECKU
IIOCJIC/IOBATEIILHBINA 1 MTO3HABAEMBIH. ... MBI, )HUTeNN 3anaja, BeIpadoTanu y ceOst niry-
OOKH1i IECCHMU3M OTHOCHTEILHO BO3MOKHOCTH OOIIEro Mporpecca AeMOKPAaTHIECKIX
HMHCTHUTYTOB. DTOT MECCHMHU3M HE CIIy4aeH, HO MOPOXK/IEH IOMUCTHHE CTPAIIHBIMH I10-
JUTHYECKUMHU COOBITHSMU IIEPBOH ITOJIOBUHBI ABA/IIATOTO BEKa — JABE Pa3pyLIUTEIbHbIE
MHUPOBBIE BOMHBI, B3JIET TOTAJIMTAPHBIX WICOJIOTHI M 00pallleHne HayKH MPOTUB YelIo-
BEKa B BHJIE SIEPHOTO OPYXKUS U pa3pylLIeHHs OKpYyKarollel cpeas» [4]. Ota cutyanus
HanpsMyIo oTpa3uiiach U Ha apxurekrype. Kak numer apxurexrop denns Cxorr bpayn
(Denise Scott Brown)(1931): «3ti unen npuunii ot (GuiaocopoB, KOTOPEIE CUUTAIH,
YTO HE MOXKET OBITh HEBUHOBHBIX I1OCIIE XOJIOKOCTA, W MPHU3BIBAJIN HAC PAcCMaTpPUBATh
BOIIPOC O HOBOM BMJICHHH, JJISI HOBOTO MUPA 3TO ObUIA TeMa, KOTOpast IPUBEJIa Xy10%K-
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HUKOB K CAMOUPOHUU U CAMOYHUUMKEHUIO» [5]

Hecamuim 3abnyscoenuem SBISETCS MHEHHE O YHCTO aMePHKAHCKOW NMpHHAA-
JISKHOCTH CTHJISI, PACCMOTPEHHE eT0 KaK SKCIIAHCUH KyJIbTypHBIX LeHHOcTel CIIA Ha
JIpyTUe CTPaHbl M YY>KAOCTH MOJOOHBIX NMOJXOAOB APYTHMM KyinbTypaMm. [lo3unms mnpu
OCBOOOXKJCHUU OT ITOJINTHYECKOTO 0OOCHOBAHMUS ONPEAEISIETCS] KAK HECOCTOSITENbHAS.
OnHuM n3 3(p(hEeKTUBHBIX IPUMEPOB CYIIECTBOBAHUS CTHJIS B PAMKaxX KyJIbTYpbI Aajie-
koit oT KyneTypbl CIIIA — BricTymaeT SmoHus, ¢ OOIBIIAM KOITUYESCTBOM 3IaHUH U CO-
OpYXXEHHUH B 3TOM CTHIIMCTUKE, U LEIBIM PSJIOM SIPKUX, BCEMHPHO NPU3HAHHBIX apXH-
TEKTOpOB B Hell padoraromux — A. Mconzaku, K. Kypokasa, K. Tanre, u ap.

Oounnaoyamoe 3a01yscoenue — BOCTIPUSITHE TOCTMOJIEPHI3MA KaK arpeccuBHOM
NMapoMH Ha UCTOPHUIO, C KOHTPKYJIBTYPHBIMHU HeisiMH. OMmNO0YHOCTh JAHHOTO II0JIO-
JKEHHUs BBISIBIISICTCSI IPH 3HAKOMCTBE C OCHOBHBIMH T€OPETHYECKUMH paboTaMu, HE Co-
JIepXKalliMH B ce0e COOTBETCTBYIOIIEH uueonsorun. MpoHus nocrMonepHa — 3To siBie-
HHUE Tparnyeckoe, NPOMCTEKaloIee N3 YSI3BUMOCTH 4elloBeKa KoHIa XX Beka Iepen
BO3MOKHBIMH TJI00QTBHBIMHU KatacTpodamu, HadaaoM TpeTheil MupoBOi BOWHEI, UTO
IIPUBOJMIIO K OCO3HAHUIO 0€33aINTHOCTH YEI0BEKa KyJIbTYPhI Iepe/l MHOXKECTBOM (ak-
TOPOB, W MOHWMaHMS, TOTO, YTO UCKYCCTBO OECCHIIBHO M3MEHHUTH IPUPOY UEJIOBEKA U
JUKBUAMPOBATH B HEM €r0 TEMHYIO, IeCTPYKTHBHYIO CyIHOCTb.

Jeenaoyamoe 3abnyscoenue — IPeINIONOKECHIE BTOPUYHOCTH ¥ HECAMOCTOSTEIIb-
Hoctu ctwisl. IlomoOHas mocTaHOBKAa HE KOPPEKTHA, BBHJY TOTO, YTO €CIH paccMa-
TPHUBATH MOHSATHE CTHIS B TEPMUHAX Mpe-MOJIEpHa U OpaTh «akaJeMHUYECKyI0» JTHHHIO
CTHJICH aHTHYHOCTh-PEHECCAHC-KJIACCHIIN3M, TO KOJMUECTBO «3aUMCTBOBAHNI U3 MPO-
1I0ro OyAET B HUX CTOJIb OOJIBIIMM, a MIPAKTHKA UX CTOJIb MHTEHCHBHOM, YTO MO 3TOH
K€ JIOTHKE ITPOYHMM CTHJISIM TaKXKe MOJKHO Oy/IeT OTKa3aTh B IIOJHONW CaMOCTOSITEIIbHOCTH.

Tpunaoyamoe 3abnyscoenue COCTOUT B YTBEPKICHUH, YTO ()aKT MHOMKECTBEH-
HOCTH MEJIKMX CTHJICH M TEUYCHHH, C TPYIOM CBOAMMBIX K IPOCTOMY OJHOMY OOIEMY
3HaMEHATEIII0, HE MO03BOJISET IIPOBOUTh COCIMHEHHE MX B €IUHBII CTHIIb. JTa M03H-
IUsl paspymiaemMa (pakToM TOTO, YTO MOAECPHHU3M TAKXKe OBbIIT «30HTUYHBIMY» SIBJICHUEM U
coziepkai B cede MHOXKECTBO KOHTpAcTHBIX U AuddepeHnnpoBannbx popmannii. 3to
TOYHO | CHO chopMynupoBaHo B Tpynax @. JLxeiiMucona, HampuMmep: «9TO 03HAUYAET,
YTO JIOJDKHO OBIJIO MOSIBUTHCS CTOJIBKO XK€ PA3IMUHBIX (POPM MOCTMOAEPHA, CKOJIBKO U
COOTBETCTBYIOMINX ()OPM BBICOKOTO MOJIEpHa, TaK KaK IepBbIe, 110 KpaifHel Mepe, Ha Ha-
YaJbHON CTaJIUH, MPEICTABISUIN COOOH JIOKAIbHBIE U Clenn(UIHBIE TPOTHBOICHCTBUS
TUM MojensiM. OueBUIHO, YTO MOCIeIHEE HUCKOIBKO HE 00IerdaeT 3a1ady OlMUCaHus
MIOCTMO/IEPHU3MA KaK LEJIOCTHOTO ()EHOMEHA, MTOCKOJIBKY €AMHCTBO 3TOIO HOBOTO HM-
IyJbCa — €CJIM TAKOBOE CYNIECTBYET — JaHO HE B HEM CAMOM, HO UMEHHO B T€X THIIaX
MOJIEPHU3Ma, MECTO KOTOPBIX OH CTPEMUTCSI 3aHATHY [6]

Yemuipnaoyamoe 3a0aysicoenue, BbIpaKaeTcs B MPEANOIOKECHUAX, YTO ITOCTMO-
JICPHU3M SIBISIETCS MPOAOJIAKeHHeM MonepHu3Ma. [loctmonepHusm — O6e3yciioBHO, Ha-
CIIETHUK MOZICPHHU3MA, TIpaB/ia, COXpPAaHEHNE HACIIEACTBA IIPOUCXOANT JIUILB 110 (PaKTopy
TEXHOJIOTHH, OOIIEro «aMepHKaHCKOTO IparMaTu3May, «CJIeJOBAaHUS MOAE» — OT HHUX
HE MPOUCXOAUT OTKa3a. I1o BceM MpOYMM MO3UIHSAM MOXKHO TOBOPHUTH O TOJIIPHOCTH,
BBH/IY TOTO, YTO MOYTH BCE LIEHHOCTH IMPEIBIAYILEro CTUIISA ObLIN IPeoOpa3oBaHbl, KaK
JI0 3TOTO MOJIEPHU3M MHBEPTUPOBAJ SKIEKTHUKY. SnoHckuit apxutekrop K. Tanre nucan
B 1960 romy: «OnHako, mociae BTOPOH MHPOBOW BOWHBI apXUTEKTOPBI BO BCEM MHUPE
OKa3aJINCh MEPEJ JINIOM TAaKUX OOCTOSITEIbCTB, KOTOPBIE 3aCTABMIIN MX NIEPECMOTPETh
CBOC TIPE)XHEEe MOHUMAaHNE JICHCTBUTENFHOCTH, YIIIyOUTh U 000TaTUTh €ro....0HH yOe-
JIWIINCH, B TOM, YTO HE CYIIECTBYET HUKAKOTO YHHBEPCAIHHOTO WJIN WHTEPHAIIMOHAIb-
HOTO YEeJIOBEYECKOI'0 CYIIECTBA, YTO KaXJbIi KHUBET B CBOCH COOCTBEHHOM peaslbHOU
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nectBurenbHOCTHY |7, ¢. 408].

ITamnaoyamou nonynsapHoit GopmMoii 3a0IyKICHNS MOKHO TOJaratb COMHEHUS
B TOM, BO3MOYKHO JI1 OOHApy>XHUTh TeMIOpaabHble (BpeMeHHbIe) TPAHMIbI SBICHUS.
B cBs3u ¢ onpeneneHneM paHHEH IpaHHUIIBI NCCIIEAYEMOTO CTUIISL €CTh JHIIb OJHO 3a-
TPYOHEHHUE, CBA3aHHOE C MPEITI0KEHHBIM HTAIBIHCKAM Y4eHbIM Y. ko (Umberto Eco)
(1932-2016) pacuruperreM MOHATHSA A0 Ooliee MUPOKOTO, 6€3 00sI3aTeTFHON MPUBSI3KH
Kk XX Beky: «K coxaneHuio, «IocTMOIEpPHU3M» — TEPMHUH TOIHBIN a fout faire (xoraa
YTOAHO). Y MEHs Takoe YyBCTBO, YTO B HaIlle BPEMs BCE, YIOTPEOISIOHNe ero, npuoe-
raroT K HeMy BCSKHH pa3, KOTJa XOTSAT YTO-TO ITOXBaiInTh. K TOMy ke ero HacTOHYMBO
MPOABUTAIOT BIIIyOb BeKoB» [8]. [ToCKONBKY 3Ta MO3MUIMA HE CcTajla JTOMHHHUPYIOMICH
1 OOLIENTPUHATON MBI 3aKpbIBaeM 3Ty HpoOiieMy Kak He HECYIIyI0 BBICOKOTO ypPOBHS
aKTYaJIbHOCTH U TIOJIaraeM BEpHOW MpeiaraeMylo CTaHIApTHYIO XPOHOJOTHIO, OTHO-
CSIIYIO ero Havyasio K cepenuHe XX Beka. A 4TO KacaeTcsl yCTaHOBJICHUS (PUHAIBHOM,
OKOHYATEeJIbHOW TPaHMIbl (PEHOMEHA, TO OHA HE MOXKET OBITh OJJHO3HAYHO ONpE/eIcHa
Ha JIaHHBII MOMEHT, BBHJLy OTCYTCTBHUS JIOCTAaTOYHON HCTOPUUYECKOM TUCTAHINH JI0 Ha-
CTOSIILIETO MOMEHTA, a, CIIeI0BATEeIbHO, BO3MOXKHOCTH OIIEHHUTH BCE COOBITHS, ITPOHUC-
XOJSIIINE HEMOCPEICTBEHHO ceivac. YCIIOBHOE 3aBEpIICHHE HAIIETO HCCICAOBaHMS Ha
MuuteHnyMe MOXET OBITh COOTHECEHO C MOSIBJICHHEM HOBBIX apXUTEKTYpPHBIX CTHIIEH
(HOBEHIIMI MOAEPHM3M, TUTHUTAIBHAs APXUTEKTYpa, 3KO-apXUTEKTypa U Jp.), U BO3-
HUKHOBEHHEM psia TEOPETHUECKUX PA0OT ¢ 0003HAUYCHHEM 3aBEPIICHHS ITOTO dTara
W CTHJISL, CXO/l Ha HET aKTHBHOM ITOJIEMHKH BOKPYT TIOCTMOAEPHHU3MA, CMEHOM CaMO/IH-
eHTH(UKAMI MHOTHMH apXUTEKTOPaMH 3a IOCIEAHNE Tobl. MOXXHO BCIIOMHHUTH PSI
MO3UINH NPUBEJCHHBIX B KHUTE aMEPUKAHCKOTO ¥ POCCHICKOTO MUCATENSI U apXUTEK-
TypHOTO KpuTHKa Briagumupa 3uHoBbeBnya [lanepHoro, Kacaromerocss CMEHbI ITO3UIH-
OHMPOBaHMS HEKOTOPBIMHU aPXUTEKTOpAMH 3a mociequue roapl: «CtuBeH Xoiwl, mpea-
CTaBHUTEJNb JAPYTrOro MOKOJICHUS, BOOOIIE OTMETAET HACIO KaK Oe3Ha/Ie)KHO yCTapEBUIYIO:
«ITouemy 51 MOJKEH ONMMCHIBATH CBOE TBOPYECTBO B TEPMHUHAX TPUALATHICTHEH JaBHO-
cTu? BCE 3TH YTKH JJaBHO yMepim»...[locTMonepHu3ma B apxurekrype 6omnpme HeT. OH
CBITPAJI CBOIO CTOPUYECKYIO POJIb, YKa3aB HAa OUEBUIHBIC IPOTHBOPEUNS MOAEPHHU3Ma,
u comrel co ciens. «[loctMonepHu3M 310 Hekast abepparms 80-x rooB, — ckazan Puuapa
Meiiep B 2003 roay, — €ro AaBHO y»Ke He cyuiecTByeT». HakoHel, Tak Ha3bIBaeMbli
«oten noctMoaepHu3Ma» PoGept BenTypu, oTpeKcs 0T 3TOTo THTY A MPSIMO Ha 00JI0K-
ke )xypHana Architecturel4 B mae 2001 rona: «f He SBIAIOCH W HUKOT/IA HE OBLI ITOCT-
MOJICPHUCTOM.

Ho BBuay TOTO, YTO mMapajgurMa MoCTMO/EpHA eIlle aKTyajbHa, padOThl B CTHIIH-
CTHKE OCTMOJEPHU3MA BCTPEUAIOTCS IO CUX IOP, MBI HE MOXKEM MOCTABUTh «TOUKY» B
KOHIIE, OCTABIISIS ATO JUIS MOCIEIYIONINX UCCIeIOBAHUH.
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0. M. ITIOJIAKOBA, xana. 61oJ1. HayK, 101 IeHTPa Au3aiiHa GPXUTEKTYPHO-CTPO-
utenbHoro nueruryra; H. C. BBIKOBA, MarucTpaHT neHTpa Au3aiiHa apXUTeK-
TYPHO-CTPOHUTEIbHOI0 HHCTUTYTA

APXUTEKTYPHO-IU3AMHEPCKOE OBECIIEYEHUE ®OPMUPOBAHUS
MPUPOJTHO-IKOJOTMYECKOT'O KYJIBTYPHO-OBPA3OBATEJIBHOTI'O
KOMILIEKCA HA BA3E HHCTUTYTA DKOJOI'MU BOJIZKCKOIO
BACCEMHA PAH

OI'bOY BO «TonpATTUHCKUIN TOCYJapCTBECHHbIH YHUBEPCUTET)

Poccus, 445020, 1. Tomesarru, yn. benopycckas, n. 14. Tem: (848) 253-94-22;
a11. mourta: om_design@mail.ru

Kniouegvie cnosa: HaMOHAIBHBIA MTPOEKT, BOJDKCKUH OacceiH, HKOJIOTHs, MOATOTOBKA KaJpOB,
APXHUTEKTypHBIE MaKeThl, HHPOPMAIIMOHHBIE CHCTEMBI, KYJIbTYpHAs Cpefa.

Jlocmuorcenue yenetl, peutenue 3a0ay, 3a0anuvix Yxazom Ipesudoenma P@ om 07 mas 2018
2. Ha 2019-2024 200b1, npu binoaHeHUuU HAYUOHATbHO20 NPOEKMA « DKOI02USLY, 8X005Ue20 6 e20
cocmag pedepanvroco npoexkma « O300posnenue Boreuy, ocobo akmyanvro ons Camapcrou 06-
nacmu, opyeux peauonos Poccuu, exooawux 6 cocmas Boncckozo baccetina. /[na nonyuenus mpe-
OyeMbIX pe3ynibmamos nHeobXo0uMo 6binOIHeHUe MEPONPUMuULl, HANPAGIEHHbIX HA NOGbIUIeHUE
KYIbMYPHO20 YPOBHS HACENEHUsL, NPODUILHYIO HOO2OMOGKY KAOPOs, PA36Umue npupooHo-3KoL0-
2UHeCK020 6HymMpeHHe20 U 6be30H020 mypusma. Pezynemamul pabom nanpasnenvl Ha n0020mMoGKy
opmuposanus na 6aze Uncmumyma sxonozuu Boncckozo baccetina PAH yenmpos: coxpanenus
9KONO2UHECKO20 PA3HO0OPA3Us; IKONOSULECKO20 00PA308aHUS U 60CHUMAHUSL, WKOILHO2O JleC-
HUYeCmea,; apXumeKknypHbixX MAKemos8 U KOMNbIOMePHOU MYTbMUMEOUIIHOU UHMEPAKMUGHOU UH-
Gopmayuonnou cucmembt.

WuctutyT sxonorun Bomkckoro Gacceiina Poccuiickoit akanemun Hayk (MOBB
PAH) — Benymiee HayuHoe yupexaeHue Poccuiickoit deaeparum, paclolokKeHHOE Ha
TeppuTopun ropojckoro okpyra TompsrTi, Camapckasi 00JacTb, OCHOBHBIMH Harpas-
JICHUSIMU JICSITEILHOCTH KOTOPOTO SIBJISIFOTCS: Pa3paboTKa METO/I0JIOTHUECKUX OCHOB
9KOJIOTMYECKOTO MOHUTOPHHTA; U3yYCHHE CTPYKTYPHO-(YHKIIMOHAIEHOW OpraHU3aIin
SKOCHCTEM; Pa3BUTHE TEOPETHUECKHX OCHOB COXPaHEHMs, BOCIPOM3BOJCTBA U palu-
OHAJIPHOT'O UCIIOJIb30BaHUs OMOIOTHUECKUX pecypcoB Oaccelina pexku Bonru, puc. 1.

N3BB PAH — ncnonuutens psiga pabdot, 0ocobo aktyanbHbIX Uit Camapckoi 00-
JIACTH, BBIMOJHSAEMBIX MO HALMOHAJIBHOMY MPOEKTY «DKOIOTHsD), BXOAALIEMY B €TO
coctaB (eaepaabHOMy NpoeKTy «O3mopoBieHue Boarm», KoTopble 3afaHbl YKa3oM
IIpesunenta P® ot 07 mas 2018 r. Ha 2019-2024 roasl, M0 HANPaBICHUIO Pa3BUTHS
«Komdoprras cpena aust sxxuzun» [1, 2, 3].

AKTUBH3AIHS ITPOIECCOB KAJPOBOTO 00ECNEUSHHSs HAIIMOHAIBHBIX TPOEKTOB BHY-
TPEHHETO ¥ BbE3/IHOTO TypH3Ma 00ecreunBaeTcs, B TOM YHciIe OPMUPOBAHUEM, Pa3BH-
THEM IPUPOAHO-IKOIOIMYECKOTO KyIbTYPHO-00pa3oBaTesbHOro kommiekca CamMapcko-
TonpsirTuHCKOM armomepanuu «IloBomxbe» Ha 6aze UDOBB PAH, pacnonoxenHoro B
JeHIponapke, Ha nmodepexne Kyiiopimesckoro Bogoxpanuiauima (JKuryineBckoro Mopsi).
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Puc. 1. Kapra-cxema Bomxkckoro 6acceiina; pexa Bonra ¢ mpurokamu Oka u Kama

B uHCTHTYTE NIElicTBYyeT OOTAaHMYECKUI cafl, pUC. 2, pa3BUBACMBIH 10 YPOBHSI KOM-
iekca «I[loBomxwe» [4, 5, 6, 7, 8] B cocrage:

— IIGHTP COXPAHEHHUs HKOJIOTHUECKOTr0 pazHooOpa3us Bomwkckoro 6acceiina;

— IIEHTP SKOJIOTMYECKOTO 00pa30BaHUs ¥ BOCIHUTAHUS, (OPMUPYEMBI C IPUMEHE-
HUEM Habopa pa3BUBAEMBIX IKCIIO3UIIH;

— IEHTP LIKOJILHOTO JIECHUYECTBA, HAIIPABICHHBIN HA KyJIbTYPHOE M 3CTETHYECKOE
pa3BUTHE JIECHBIX MaCCHBOB MEXKIY aIMUHUCTPATUBHBIMU paiioHamMu roposa TonbsaTTH;

— LEHTP JUHAMHUYECKHUX aPXUTEKTYPHBIX MAKETOB U KOMIILIOTEPHON MYJIETHMEIHH-
HOW MHTEPaKTHBHON WH(POPMAIIIOHHOW CHCTEMBI.

Puc. 2. borannueckuii cax UOBB PAH, ¢pparmeHTs

[Tepconanom koMIulekca obecIieunBaeTCs PeryisipHas JIesTeIbHOCTh, C IPHUBIIC-
UYEHHUEM NOApA3JeNIeHUu TypucTuueckoro knacrepa Camapcko-ToNBATTUHCKON armome-
paumu, Jpyrux pernoHoB Poccun, a Takke 00pa3oBaTENbHBIX YUPEXKACHUH TOPOIOB U
paiionoB Camapckoii obnacTu.

KoMmnoHOBKa apXWTEKTYPHBIX MAaKETOB W MHTEPAKTHBHON MH(OPMAIIMOHHOHN CH-
CTeMbI pa3paboTaHa B COCTaBe, IPUBEJCHHOM Ha pHcC. 3:

ITAPM-JI — MoIynbHBIM NMAaHOPAMHBIM apXUTEKTYpPHBIH MakeT ¢ JAMHAMUYECKH-
MU koMnoHeHTamu; JIJIM — joKanbHbBIE MaKeThl BBIICICHHBIX OOBEKTOB IMOACHUCTEM;
[IYU-IIM — nynsT ynpaBiaeHus 1 UHAMKALUKA DaHOpaMHoro maketa; IITYM-JIM — nyner
YIpaBJICHUs 1 HHIUKAIMKA HaOopa JToKanbHBIX MakeToB; [IK — 0a30BbIi epcoHaIbHBIN
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komnbrotep noacucremsl; [IJIK — nporpamMmupyembliii 1I0ruuecKuii KOHTPOJUIEP MOACH-
CTEMBI.

Busyanuzanusi conpoBOXIAOMUX JEMOHCTPAIMI0 HHTEPAKTUBHBIX WH(OPMAIH-
OHHBIX MaTepPHAJIOB, BUIECO(PHUIHLMOB 00€CIIeunBaeTCs C MPUMEHECHUEM IIUPOKOPOpMaT-
HBIX MOHHTOPOB.

MOHHTOP CHCT eM bl BH3Vannzaummn Mep eveweHne NoceMTEnel

& S

MyH-
M2 [

K-

nm-1 HCNOHATIB! 00b Saos

SHCHOHAINB! — CYSEHEPLI

Puc. 3. ApxuTexTypa TeXHUIECKHX CPEACTB HH(POPMAIIMOHHOTO IEHTPa

[Tna3pl, MpeqHa3HAYEHHBIC JUISL JEMOHCTPAMN BBIACICHHBIX 3KCIIOHATOB, J0pa-
0aThIBAIOTCS C yYETOM CIICHHANBHBIX TpeboBaHui. BapuanTt apxurekrypbl [TAPM-]]
MUHUMAJIbHON KOH(PUTIYpalnnu, B COCTaBE JBYX SKCHO3MIMOHHBIX MOJIYJIEH, sl TIpH-
MEHEHHS B IICHTPax KOMILJIEKca, IIPUBEJICH Ha puc. 4.

Ha nnaze ycTaHOBIIEHBI KOMIIOHEHTHI MH()OPMAIIMOHHO-YIPABISIONIEH CHCTEMBI
(MYC): TIK ¢ ceHCOpHOI MaHeNbl0, CHCTEMHBIA OJIOK, KOJIOHKA U MOHHUTOP; CICIIH-
AIM3UPOBAHHbBIE OJIOKH YIPABICHUSI HA OCHOBE MUKPOKOHTPOJLIEPOB.

JluHaMU4YecKne apXUTEKTYpPHBIE MAKEThl CO3JAIOTCS, B TOM YHCIE C MOMYJIs-
MU YIIPaBISIeMOH TIIOJICBETKH, C MOABM)KHBIMH KOMIIOHEHTaMH, C IPUMEHEHHEM
3D-npuHTEpOB, TEXHOJIOTHYECKOr0 000PYI0BAHUS C YMCIOBLIM IIPOTPAMMHBIM yIIpaB-
JICHUEM, JJISl PeIICHNs Pa3IMYHbIX 3a/1a4, KJIAaCCH(UITUPYIOTCS, B TOM YHCIIE KaK: Tpajio-
CTPOUTENbHBIE, IPOMBIIIIICHHbBIEC, TEXHUUECKNE, CyBEHUPHBIE, PEKIaMHBIE.

Haunbonee xapakTepHBIMU PEKIAMHO-TI03HABATEIbHBIMHA MaKeTaMH (OTKPBITHIH J10-
CTYI) MOXHO CUHTATh:

— ¢enepanbrbiii 006ekT [lapk «3apsube», . Mocksa [9], puc. 5;
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Mors11 0 1RO PMALRIOHH Oy IPAB AAMIIEN Konoan axycrimeckon
CHCTEBI oyR cHETeNBI
Padouwee none ot Padouee nonela?
A pasetann AnA pasi auena
™ uaneron HMakeTon
K

Puc. 4. Monynsusrii ITAPM-/1, BUIBI CTIepean U CBEPXy

Puc. 5. Maxer Ilapxka «3apsiabe», T. MockBa

— 3anoBeHUKH Poccuu, ¢ BelieneHne IPUPOIHBIX 30H, I. Coun, puc. 6;
— napk «Munu-Esponay, . bproccens, benbrus, puc. 7.

Puc. 6. Makert «3anoBeaaukmn», . Coun
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Puc. 7. Maxker ITapk «Munu-Espona», benbrus

XapakTepHBIMH MPUPOTHBIMUA 00BEKTaAMH, OTOOPaKAEMBIMU B ApXUTECKTYPHBIX Ma-
Kerax Juisi Boimkckoro OacceliHa, SIBISIFOTCS B 4acTHOCTH: JKHUTYICBCKUE TOPBI U ypPO-
yuiie «Kamennas gamay, ¢ UyJOTBOPHBIM UCTOYHUKOM — OOBEKTOM IMaJIOMHUYCCTBA
Pycckoli mpaBociaBHOW IEPKBU, CYBEHUPHBIH MaKeT W3TOTOBICH JJIs IICHTPOB KOM-
mnekca «IloBomkbey, puc. 8.

IMnayem om oduHoYyecmea Xo3ailka zop Muzynesckux.
Tekym cne3sl — podHUKU & 2opax. Mecma asmu nezeHdapHule —
ymec «lilenydnx» u ypoyuwecKamennan Yawans.

B ypouuwe ecme HecmoyHuk yydomeopHsid Ceamumens Hukonas

Puc. 8. lunamuueckuii apxutekTypHblii MakeT «KaMmeHHast yaiay
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3akil0ueHue

ApXHUTEKTypHO-TU3alHEPCKOe OOecTeueHne peanu3anun (heaepaabHOro IpoeK-
Ta «O3m0poBieHne Bonrmy, BKITIOYas COASHCTBIE B MOATOTOBKE KAAPOB, B Pa3BUTHU
KYIBTYPHOH CpeIbl peTHOHa, BHYTPECHHETO W BBE3HOTO TypHU3Ma B YACTHOCTH HAIPaB-
JIEHO Ha (OPMHPOBAHHE MPHPOTHO-IKOIOTHIESCKOTO KYIBTYPHO-00Pa30BaTEIHHOTO
KOMITJICKCa, B COCTaBE psifa MPOQPIIILHBIX IEHTPOB, OCHAIMIAEMBIX KOMIIBIOTCPHBIMH
WH(GOPMAITMOHHBIMHE CHCTEMaMH, THHAMUYCCKUMHI apXUTEKTYPHBIMH MaKETaMH C MO-
ITyISIMU YIIPABIIIEMOH ITOICBETKH, C TIOABMKHBIMU KOMIIOHEHTAMH.

XapaKTepHBIMH IPUPOIHBIME M CO3MaHHBIMU (DparMEeHTaMH, BKIFOYa€MBIMH B CO-
CTaB KOMIUJICKCA B BUJC apXUTEKTYPHBIX MAaKETOB, MPE3CHTAIINI, BHICOMAaTCPUAJIOB,
SIBITFOTCS O0BEKTHI, pacmoiioxkeHHble B HanmonansHOM mapke «Camapcekas Jlyka» u B
JKuryineBckoM rocyaapCTBEHHOM IPUPOAHOM OHMocepHOM 3amoBeaHuke umeHu M. U.
Copsiruna [10, 11].

Pesynbraramu pabot Takxke sBiseTcs GopMupyeMoe MeToAMYecKoe oOecreueHre
OpraHMu3aIiy JCATeIPHOCTH MPHUPOTHO-IKOJOTHICCKUX KYIBTYPHO-00pa30BaTEIIbHBIX
uentpos [12, 13].
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Achieving the goals and tasks set by the decree of the President of the Russian Federation
of May 07, 2018 for 2019-2024, when implementing the national project "Ecology”, which is
part of the Federal project "The Volga recuperation”, is particularly important for the Samara
region and other regions of Russia that are part of the Volga basin. To obtain the required results,
it is necessary to implement measures aimed at improving the cultural level of the population,
specialized training of personnel, and the development of natural and environmental internal
and inbound tourism. The results of the work are aimed at preparing the formation of centers
on the basis of the Institute of Ecology of the Volga Basin of the Russian Academy of Sciences:
conservation of ecological diversity,; environmental education and upbringing; school forestry;
architectural layouts and computer multimedia interactive information system.
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APXUTEKTYPHI H OCHOB APXUTEKTYPHOI'0 IIPOCKTHPOBAHUS

IMPOEKTBI MOCKOBCKHUX APXUTEKTOPOB B CTPOUTEJIBCTBE
IMPOMBIIIJIEHHBIX YCAJIEB I UBAHOBO-BO3HECEHCKA
BTOPOM MMOJIOBUHBI XIX — HAUAJIA XX BB.

OI'bOY BO «Huxeroponckuil rocyapcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET»
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a1 moura: ist_arh@nngasu.ru

Kniouegvie crnosa: MOCKOBCKHE apXHTEKTOPHI, MPOMBINIICHHAs ycaab0a, SKIEKTHKA, MOJCPH,
HBanoBo-Bo3HneceHck.

Tpugeden 0030PHO-AHATUMUYECKUL AHANU3 U OEMOHCMPAYUsL NPOEKMOE MOCKOBCKUX ap-
XUMEKMOPO8, NPUHUMABUIUX YUACMUE 6 NPOEKMUPOSAHUU NPOMbIULEHHbIX Yycaoed Heanogo-
Bosnecencka. PeanuzosanHvie npoekmul AGISAIOMCS HEOMBEMIEMOU YACMbIO APXUMEKMYPHOU
cpedbl DopesonoYUoHH020 Heano80-BosHeceHcka u ux enusHue Ha (GopMuposaHie apxumekniyp-
HO20 0bnuKa 2opoda Hauaia XX 6. euje moivko npedcmoum uzyuume. Ilpusedennvle npoexkmol
OMPAdNCaArOm pasHvie CMUiesble HANPAGIEeHUs. APXUMeEKmMypbl (IKIEKMUKA, PempoCneKmueusm u
MOOEpH) U UX IUsIHUE HA (POPMUPOSAHUE NPOMBIULTEHHBIX YCa0eb ucciedyemozo nepuood.

Haunnas ¢ xonma XIX B. coctositenbHbie (aObpukaHThl BaHOBO-Bo3HeceHCKa
CTaJl TIPUBJICKATh K MPOCKTHPOBAHHUIO U CTPOUTENILCTBY IPOMBIIIICHHBIX YCaae0 H3-
BECTHBIX PETHOHAIBHBIX 1 MOCKOBCKHX 304HX.

CoryacHO BBISIBJICHHBIM apXUBHBIM YEpPTEKaM U MCCIIEOBAHUSIM, B POMBIIIICH-
HBIX ycaabpbax MBanoBo-Bo3necencka padoranu: U. E. bonmapenko; A. A. [anenkwii;
I1. A. 3apynxwuii; A. C. Kamunckwuii; 1. A. Tpyouukos; H. JI. [lleBsikoB (puCyHOK).

Kamunckuii A. C. (1829-1897 rr.) cumnrasncst oqHUM U3 HanOoIIee MIOAOBUTHIX Ma-
ctepoB no3aHen skinektuku 1860-1880-x rr. C 1848 rona obyuancs B iMneparopckoit
Axanemun xynoxectB no knaccy K. A. Tona. Ctan ceMeilHBIM apXUTEKTOPOM pojia
TpeThskoBBIX. B cBOMX NMpoeKkTax MCHOIB30BaN IEMEHTHl PYyCCKOTO 30[4€CTBa, U To-
THYECKHE MOTHBBI, HO, KaK M €r0 Y4nuTellb, TOH HE UCIIOJIb30BaJl IIA0JOHHBIX TPUEMOB,
npeaiarasi 3aKka34uKy MHIUBHyajdbHOE, HE OOYCJIOBICHHOE CTHUJIEBBIMU OTPaHUYCHH-
samu pemenne [1]. Jlns u3BectHoit cembu padpukantoB A. M u JI. M. I'anaypunsix B
1896 r., 3a ro 10 KOHUKHBI, OH CO3/1aJl IPOEKT JKUIIOTO I0MA, CTABIINN €MHCTBEHHBIM
IpUMEpPOM peTpocreKkTHBu3Ma B I. FiBaHoBo-Bo3HeceHcke [2, 3]. B Hacrosiee BpeMs B
9TOM 3JIaHUH HaXOAMTCS YIpaBleHHe cyeOHoro aenapramenTa MiBaHoBCKo# 00macTH.

Tpyouukos I1. A. (1877-1936 rr.) poauncst B 1877 roga B cene bonbmue Conu
KocTpomckoii ryOepHun B KpecThsiHCKOU cembe. B 1901 romy okonunn MVYXKB3; B
1904 rony — Ummnieparopckyto akaneMuto XynoxkecTB. CHauana padoTas IOMOIIHUKOM Y
C. V. ConoBbeBa B Mockse. C 1906 rona paborain B IpoBHHIMAIBHBIX ropojax Poccun.
B 1911-1912 ropax oOyuancs 3a rpanuneid. C 1914 roma cram xuth B VBaHOBO-
Bosnecencke, rae ¢ 1921 roga npenogasan B MBanoBo-Bo3HeceHCKOM MOTUTEXHHUYE-
cKkoM HHCTUTYTE [4]. Ero aBTOpCTBY NMpHHAAIIEKAIH JIBE TPOU3BOJCTBEHHBIC TOCTPOHKH
B IIPOMBIIIJICHHBIX ycab0ax ropoja: AByXdTaKHOE KaMEHHOE ITOMelIeHue THIorpadun
B ycaap0e JlmnureHnckoro [S5] U MpOM3BOJICTBEHHBIH KOPITYC TPEXT'OPHOTO ITHMBOBApEH-
Horo ToBapuiiectBa A. Illunmiepa 1913 1. [6]. 1. A. TpyOHUKOB CTal €IUHCTBEHHBIM
NPUDTANICHHBIM apXUTEKTOPOM, Pa3paboTaBIINM C HYJIS MPOEKT MOJIN(YHKIIMOHAIBHO-
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T'O MPOU3BOJCTBEHHOIO CTPOEHHSI MOJIHOTO IUKIJIA. B Hacrosmiee BpeMs 31aHUE NUMEET
KOMMEpUYECKOe Ha3HAUCHNE U apPEHAYeTCs PasHbIMH OPraHU3AIMSIMH.

[essxoB H. JI. (1868-1941 rr.) pomuincs B Bermyre. B 1893 romy oxoHYmn
WuctutyT rpaxnanckux nHxeHepos B Cankr-IlerepOypre. C 1898—-1900 pabotain mo-
moutHukoM JI. H. KekymeBa. Pycckuil U COBETCKUN MHKEHEP-apXUTEKTOP W MPEINo-
JaBaTellb, paboTan B CTHJIC MOJACPH M HeoknmaccunuiMa [7]. B BanoBo-Bo3HeceHCke
paspadotan u ocymectBmiI ¢ 1909—1911 . mpOEKT KUIOTO TOMa U CTOPOXKKH ITPOMBIIII-
neHHOU ycans0bl M. K. Mapakymesawm [3, 8, 9]. K ocHOBHOMY 00BbeMy TOMa, CIIPOCK-
trpoBaHHOMY B 1909 ., B 1911 6bL1 M0OaBIEH JONMOTHUTENBHBIN 00beM. B pesynsrare
MOJTYYHIICSI MHTEPECHBIM 10 KOH(PUTypalnnu, INTAHUPOBKE U IJIACTUYECKOMY PELICHUIO
¢dacanoB u mHTEphepoB xmioi goMm. JJom U. K. MapakymeBa — eqUHCTBCHHBIH JOM
HBanoBo-Bo3HeceHcka, MMEBIIMI 3pKep B BUAE POTOHJBI-TAJIEPE U PasHOOOPas3.HbIH
JIETIHOM IeKop ¢ (pparMEeHTAPHBIM HCIIOJIb30BaHHEM OapenbedoB u ropensedos. B Ha-
CTOSIITNI MOMEHT HCIIONB3yeTcs Kak 3ganue OomacTHOl J[yMBl.

Tlamernxnit A. A. (1872-1926 t1.). B 1894 roxy oxorunn MYXKB3. C 1894 o 1898
roJbl yUmJICsl B BrIcIIeM Xyqo)KeCTBEHHOM ydywinine pu Mimneparopckoit Akagemun
xymoxecTB B mactepckoit A. H. [TomepanrieBa. B 1900-1901 romax padoTair HOMOIIHH-
koM @. O. lllexrens, npUHUMAN y4acTHE B HEKOTOPBIX ero nocrpoiikax. Jlo 1900 roga
cayxui apxutekropoM Jonenko-lOpresckux 3aBonoB. C 1900 mo 1902 roas! ABisii-
cst apxurekropom Huxonbckoit manydakrypstr C. T. Mopozosa. C 1907 rona cirysxuin
apxurektopoMm Crporanosckoro yuunuuia [10]. B MBanoBo-Bo3necencke ero aBrop-
CTBY NPHHAICKATIN MPOCKTHI JKHIIOTO JI0OMa M XO3SHCTBEHHBIX CIIY>KO MPOMBIIUICH-
HOM ycans0nl KyBaeBoit 1902—1915 rr. [3, 11], moctpoerHO# B cTriie MonepHa. Kak u
JKIITON oM ycaap0sr MapakyeBa, iepBoHadaibHbI 00beM 1902 . moctpanBaics B 1915 T
HecmoTpst Ha BpeMeHHBIE HACIOEHUS, TTOJIyYHIT LEIbHBIH apXUTEKTypHO-CTHIEBOI 00-
k. [IprMeuarenbHO MIAHUPOBOYHOE ITOCTPOCHHUE XKHJIOTO JIOMA C YITIOBBIM BXOJOM-
OCBHIO M aH(WIAAHBIM PacIooKeHHEeM HaHM3aHHbBIX Ha Hee IoMelleHni. B HacTosiee
BpeMs UCTIONb3yeTcs Kak obnacTHoe otaeneHue 3AI'C MBaHoBcko# o0nmacTy.

Bounapenko U. E. (1870-1947 tr.) — pycCKuil U COBETCKUI apXHUTEKTOp, PECTaB-
paTop, TEOPETUK apXUTEKTYphbl U UcKyccTtBoBed. B 1906-1917 rr. cran Benymum ap-
XUTEKTOPOM CTapooOpsaIeckoro xpamocTpoeHus [12]. OCHOBHBIM TBOPYECKUM ITO[I-
XOJIOM CTAJIO CIHMSIHUE JIAKOHUYHOW PallnOHAIMCTUYHOCTH CEBEPHOTO MOZIEPHA U Tepe-
OCMBICIICHHOI apXHTEKTYpbl PyCCKOIO CeBepa, IOMCK HapomaHoro ctuisd. B MBaHoBO-
Bosnecencke B 1902 1. Y. E. BongapeHko cripoeKTHPOBA U IOCTPOILI KHIIIOH oM da-
opukanra M. C. YnuHa B ctrie ceBepHOro mojepHa [3, 13]. [lepBoHa4ambHBIA IPOCKT
0BT 10paboTaH B CTOPOHY YBEIMYEHUS IUIOMIAN U Pa3MEPOB CTPOCHHMS, HO COXPaHMII
NIePBOHAYAIBHBIA PUTM M IIOCTPOCHHUE TIIaBHOTO (acanga. B ropoackoii uepresxHol Obu1
pa3paboTaH IPOEKT HAJBOPHBIX TOPTOBBIX CTPOSHHUH B CTHIIE KHJIOTO JJOMA, M KOMIIJIEKC
MOJTYYHII LEJIOCTHOE apXUTEKTypHO-CTHIIEBOE IOCTpoeHHe. B coBerckoe Bpems Obul
HajctpoeH. XKunoit gom M. C. Yauna u xxunoit nom U. K. MapakyuieBa — eIMHCTBEH-
HbIe cTpoeHus lBaHOBO-Bo3HeceHCKka, MONy4MBIIME OTAEIKY (acaga KaOaHUMKOM.
[Ipu sTom Ha dacane noma M. C. YouHa OBUIO UCTIOTB30BAaHO [BA TOHA OOIMIIOBOYHOM
IUTNTKN — CBETJIO-CEPHI 1 OMPI030BBIA. B HacTosmee Bpems 31aHue IMEeT KoMMepue-
CKO-)KIJIO€ Ha3HAUYEHHUE U apeH/IyeTCs! pPa3HBIMU OpPraHU3alHsIMU.

3apynxkuii [1. A. (1868—1934 rr.). Pycckuii u coBeTckuii apXUTEKTOP, OKOHUYNBIINN
MVYXKB3 B 1892 r. I1. A. 3apyukuii co3nan 1 peajn3oBall He MeHee 32 apXUTEKTYPHBIX
00BexTOB B MoCKBe, ropomax Biamumupckoit u Teepckoii rydeprwmii. B 1892 1. okoHumI
MYVYIKB3. OCHOBHBIM CTUJIEBBIM HAIPABIECHUEM AESITEILHOCTH CTAJl PallMOHATHCTHYE-
CKHII MOJICPH, MPEHMYIIECTBCHHO, (paHKo-Oenbruiickoii Bapuanuu [14]. B BaHoBo-
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Bo3zHeceHcke ero aBTOpCTBY NPUHAUICKAIN CIEAYIOMNE OOBEKTHI: XKHJIOW JOM ycalb-
651 A. H. ButoBa; >Ku1oif oM ¢ KOMITJIEKCOM HAJBOPHBIX CIIY»O MPOMBIIUICHHBIX yca-
ne6 H. T. {anosawn, JI. M. N'annypuna.

Kuno#t mom mpombinuieHHOH ycaasObl A. H. BuroBa ObL1 pexoHCTpyHMpOBaH
IT. A. 3apyukum B 1908 1. B XKMIIOH JOM B CTHJIE MOAEpPHA W3 MOCTPOCHHOTO paHEee
JIBYX3TaKHOTO KaMEHHOTO JKHJIOTO JOMa B CTWJIEC MO3AHEro Kiaccmmm3ma [3, 15]. B
pesynbrare 00beM HOBOTO J0Ma ObUT paclIMpeH M JAOIOJHEH MPUCTPOUKAMH, MOTYIHIT
acCHUMETpPUYHOE MOCTpOeHNE. B coBeTckoe BpeMs 37aHKe ObLIO PEKOHCTPYHPOBAHO U
JUIINAIOCH NEPBOHAYaNbHOro. B HacTosiiee BpeMsa B HeM pacnojoxeHa lBaHoBckas
obnactHas I[Ipokyparypa.

JKunoit nom ¢ xoMruiekcoM HaaBOpHBIX ciryk0 JI. M. I'annypuna Obu1 cipoekTu-
poman II. A. 3apymnkum B 1907 1. [3, 16]. Bce cTpoeHus ycaapObl MOXYYHIN SAHHOS
cruneBoe odopmienune. IlpumedaresbHO HCIOIB30BAHUE apPXUTEKTOPOM CKPYIJICHHO-
IO IJIACTUYECKOTO PEIIEHUS YITIOB KHIIOr0 A0Ma, MOJyYUBLIEE PACIPOCTPAHEHUE MIPU
MPOEKTHUPOBAHUH, CTPOUTENIBCTBE U PEKOHCTPYKIMM JKUIIBIX JOMOB MPOMBIIIIEHHBIX
ycaned ropona B koHue XIX-nagane XX B. CKpyIVIeHHBIE YITIbI UMEIH JKUIbIE JOMa
MIPOMBIIUICHHBIX ycaneb Imanisinosa, KyBaesoii, Jlebenesa, Kpackosckoii u ap. B Ha-
cTosiiee Bpemsi KoMIutieke 3aHsT [IpaBurenscTBoM MBaHOBCKOM 0OmacTH.

KAMUHCKWI A.C.
(1829-1897 IT)

IMKOB M.A.
(1877-1936 IT.)

WEBSKOB H.NI.
(1868-1941 IT.)

o ;‘g ¥4 .

J ligy ) 'R i

C. i i T

TANELIKVA A.A. sl 7 - ;
(18721926 rr.)

BOHIOAPEHKO W.
(1870-1947 rr.)

82 ¢ 5

3APYLIKMM NLA,
(1868-1934 IT)

s

IIpoeKTE MOCKOBCKIX apXUTEKTOPOB B CTPOUTENBCTBE MPOMBIIITICHHBIX ycaneo
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I1. A. 3apyuxum B 1908 1. OBLT BBINIOTHEH W PEaM30BaH MPOCKT KUIOTO OMa B
CTHJIC MOZEPH B XO3SHCTBEHHO-XWIOH ycaap0e, pacroNoKeHHOW MpH UCTOPUIECKON
npomeinuieHHOH ycanp6e H. T. [llanoa [17]. B ropoackoit yepTeskHo ObLT pa3zpaboTan
IIPOCKT HAa/JBOPHBIX CTPOCHUH B CTHJIE JKMJIOTO JIOMa M KOMILJIEKC ITOJIyYHJI IIEJI0CTHOE
apXUTEKTYpPHO-CTHIIEBOE MocTpoeHue [18].

B coBerckoe Bpemst JKMIIOH IOM OBbUT HAACTPOEH, B pe3yibTare HapyLIMIUCH ap-
XUTEKTYpHBIE TPOMOPLUHN CTPOEHUS, YacCTh INIACTHUYECKUX APXUTEKTYpPHBIX 3JIeMEH-
TOB ObUTa pazoOpaHa M yTpadeHa. B HacTosimee Bpemsi 3[JaHHME HCIIOIB3YETCsl Kak
rnaBHbI kopryc MBanoBckoil T'ocymapcTBeHHON CellbCKOXO3MCTBEHHON AKageMHUH
um. J1. K. bensesa.

Yyactre npodeccrnoHaIbHBIX MOCKOBCKHX aPXUTEKTOPOB MMEJIO BayKHYIO POJIb B
npeoOpa3oBaHUM MTPOMBIIUIEHHBIX ycaned MBanoBo-Bosnecencka. [Ipexne Bcero, oHO
MOBJIHMSIO HA PAcTpOCTPaHEHUE TEHICHIIMH KOMIUIEKCHOTO IT0/IX0/1a IPU IIPOEKTHPOBa-
HUM BJIAJICHUH, KOTJ]a BCE CTPOEHUsI pa3paldaThIBAIINCh B MHON apXUTEKTYyPHO-CTHIIC-
BOI MaHepe.

[IpuBHECEHHBIE MPUITIANICHHBIMU aPXUTEKTOPAMH TUIAHUPOBOUHBIE PEIICHHS, ap-
XUTEKTYPHBIE 3JIE€MEHTHI, ICKOPATUBHBIE NMPHUEMBI ObIIIM Cyry0O MHANBUAYAIBHBIMU H
CTaJIN OTPAKECHNEM PErMOHAIBHON CTHUIIEBOM apXUTEKTYpHI, T. K. PEalN30BBIBAINCEH B
COOTBETCTBHUH C TIOXKEIAHUSIMH 3aKa3UHKOB.

Vcnonp30BaHre MECTHBIMH TOPOJCKUMH aPXUTEKTOPAMH OTACIBHBIX aPXUTEKTYp-
HBIX TIPUEMOB M PEIICHUH CBHIETEIHCTBOBAIO 00 aCCHMMIISIIINNA MOCKOBCKOH Ipodec-
CHOHAJILHOW apXHUTEKTYPbl UBAHOBO-BO3HECEHCKON apXUTEKTYyPHOH LIKOJIOH, Oarogapst
yemy B VBaHOBO-Boznecencke Hauana XX B. NMOSBHJIOCH MHOXXECTBO MHTEPECHBIX U
AYTEHTHUYHBIX CTPOCHUH U KOMIIJICKCOB.

Peann3oBaHHbIE TPOEKTHI MOCKOBCKUX 30/{4HMX 3aHMUMAIOT BaKHEHIITYIO POIIb B CO-
BpEeMEHHOM VIBaHOBE: 3TO HE TOJBKO PU3HAHHBIE JOCTOIIPUMEYaTeIbHbIE 00BEKTHI, HO
U TJIAaBHBIE YUPEXKCHUS TOCYJapCTBEHHOTO PEryJIMPOBaHNS.
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The article provides an overview of analytical analysis and demonstrates projects of Moscow
architects, who participated in architectural design of Ivanovo-Voznesensk industrial estates.
The implemented projects are an integral part of the pre-revolutionary Ivanovo-Voznesensk
architectural environment, and their impact on the architectural city formation at the beginning
of the XX century has yet to be studied. The provided projects reflect different styles of architecture
(eclecticism, retrospective eclecticism and art nouveau) and their influence on the formation of
industrial estates of the studied timeframe.
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Paccmompensr 6u0bl npouz600cms, NPUYUHLL U MECHO UX PACNONOJNCEHUS. HA MePPUMOpUU
Kocmpomckoii eybepruu 6 nepuod ¢ 1862 no 1912 200vl. Paccmompervl cOOmHOWEHUs Konude-
cmea npou3e00cms, KOIU4ecmaa pabouux u CyMmsl NPOU3B00CME NO OMOETbHOMY BUOY NPOMbIUL-
nennocmu. Ilposeden anaauz npudun pazeumusl, cnadd u 3akpbimusi npouszeoocms. Ilpocnexcena
3AKOHOMEPHOCHb BIUAHUA OMMEHbl KPeNOCIMHO20 Npasd, d makdice 6IusHue pa3gumus Jicenes-
HOOOPOIICHBIX U peyHbIX césa3ell Ha npomviunennocms Kocmpomckoil eybepnuu. Oceewjaemcs
cucmema pacceienus KaxK pazeuealowdscs epynnoeds ¢ pa3eumvlmu 6HympeHHUMU U 6HeUHUMU
MPAHCHOPMHO-IMOP20BLIMU CEAZAMU.

IIpomMbllLIeHHOCTH U cucTeMa paccesenuss Kocrpomcekoil rybepHuu BTOpoii
nonoBuHbI XIX — Hauasma XX BB.

0030p npombinieHHocTH KocTpoMckoii rybepaun

Teppuroputo Koctpomckoii TyOepHHUH YCIOBHO MOXKHO IOJEJIUTH Ha TPH NPO-
MBIIIJIEHHBIX pailoHa B 3aBUCUMOCTH OT KinMaTa U nouBsl: FOro-3amanuslii; CeBepo-
Bocrounsii; CeBepo-3anannblii paiionsl. [lepBuuHbIME (hakTOpaMu, BIUSIONMMH Ha
MECTHYIO IPOMBIIIJIEHHOCTh, MO’KHO CYMTATh KIMMaT U 1o4By. CypoBbIi KiMMar 1 0e-
Has T0YBa I'yOepHUM MaJIo CIIOCOOCTBYET Pa3BUTHIO 3eMJICNICNINSI M CBS3aHHBIX C HUM
MpOu3BOJCTB. MeHee IIoA0poIHON YacThio TyOepHun sBisiercss CeBepo-BocTouHbli,
3a HuUM — CeBepo-3amagHblil, a camble ILIOJOPOJHBIE MECTHOCTU Haxoadrcs B FOro-
3amnasHoi yacTu rybepuun, a Tounee B Hepexrckom yesne [1, c. 1-12], (puc. 1). lannsie
(bakTOpBI CYNIECTBEHHO MOBJIUSUIN HA BUJBI TPOU3BOJICTB, PACIPOCTPAHEHHBIX HA Tep-
putopuu KocrpoMmckoii ryGepHIH, BCero UX ObUIO BBISIBICHO CEMb OCHOBHBIX BUIOB [2,
c. 22-23], (puc. 2-3).

Lenbro uccnenoBanus ABISETCS B3aUMOCBSI3b OTHOIIEHUSI KOJUYECTBA MPOMBIII-
JICHHBIX 3aBEJICHUH, CyMMBI MX ITPOM3BOJCTB K KOJMYECTBY pabOuMX HAa HHUX, 3aHATHIX
110 CEMU BHUJaM IPOMBIIUIEHHOCTH B nepuon ¢ 1862 nmo 1912 roxel. Paccmarpusarorcst
MIPUYMHBI BOSHUKHOBEHUS TON WX UHOW MPOMBIIUIEHHOCTH, €€ Pa3BUTHS B IOCIETYIO-
1[¥e rofbl. 3aTParuBarOTCs BOIPOCH! CUCTEMBI PACCEIEHUS, TOPIOBBIE U TPAHCIIOPTHEIE
CBSI3H, a TAK)K€ BOJHBIE ITyTH COOOIICHUS I'yOepHHH.

MarepuanaMu sl U3y4€HUs] BOSHUKHOBEHUS U PA3BUTHS MPOMBIIIIEHHOCTU CTa-
JM cTaTucThieckue ceegeHns KocrpoMckoit rybepHnn, HanmucaHHble B epuox ¢ 1862
mo 1912 roner [1, 3, 4, 5, 6, 7, 8].

PaccmoTpuM 0CHOBHBIE BUABI MPOU3BOJICTB KocTpoMckoii rybepHIH:

1. O6padoTka BOJIOKHHCTBIX BellecTB. B 3Ty rpynmy BXOAWIN TEKCTHIIBHBIE
(abpuKy, COCTOABIINE U3 JIBHSAHBIX, XJIOMYAaTOOYMaXKHBIX, CAllOTOBAJISIIBHBIX M CMe-
LIaHHBIX MPOU3BOACTB. JIaHHBIM BUJ MPOU3BOJCTB pacHojaraics B ocHoBHOM B Oro-
3anaaHblX, IPUTOJHBIX JUIsl BRIpAllMBaHUsI JIbHA ye3nax [9].

[To xosmuyecTBY IPOM3BOJACTB 00pabOTKAa BOJIOKHHCTBHIX BEIIECTB MOYTH BCEIAa
yCTynana NUIeBoi npoMslinenHoctu. B nepuon no cepenunst XIX Beka Haxonumnach
Ha HIDKHUX MTO3UIHUAX 110 KOJIMYEeCTBY (aOpHK HECMOTPS Ha TO, YTO KOJMYECTBO pado-
YUX U CyMMa IIPOU3BOACTB paclojarajgach Ha MepBoM Mecte. Bo3zMoxkHON npuunHOM
TaKHUX SIBJIEHUN XapaKTEePHU3YIOTCA OCEATIOCTbIO HacelneHHUs. MenKkuil MpoMBIIIIEHHHUK,
OCTaBasiCh KPECTbSIHMHOM, MPUKPEIUIEH K CBOEH [EpeBHE 3€MENbHBIM XO3SHCTBOM.
OTUM 00BSICHIETCSl HEJIOTHYHOE U HEYJJOOHOE PACHOI0KEHHE HEKOTOPhIX MPOU3BOACTB
B MECTHOCTSIX B IJIAaHE JOCTABKU U OTIPY3KU MaTEpUAJIOB, JAJEKO PACIOIO0XKEHHBIX OT
KpPYIHBIX PEK, JKEJIE3HBIX AOPOL, a MHOrAa U Toprosuix mytel [10, c. 410-414, 481],
(puc. 2).

OTtMeHa KperocTHOTO Ipasa B 1861 roxy mosnusuia Ha BHICBOOOXK/ICHHE OOJIBIION
Macchl KPeCThsiH, KOTOpbIE YCTPEMIINCh Ha (haOpuku 3a 3apaboTkamu. Passutne uH-
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dpacTpyKTypsI (IIOCTpOiiKa KazapM, OOJIBHUIY), yIyqIIeHHE YCIOBHH TPYAa, TAKKE CIIO-
CcOOCTBOBAJIM INPHUBJICYCHNIO HA MPOM3BOACTBO HE TOJHKO MECTHOTO HACEJICHUS, HO U
pabOTHUKOB U3 IPYTHX YE3/10B.

bnarogapst oTMeHe KpemocTHOTO MpaBa KPENOCTHBIC, 3aHMMABIINECS HA TO Bpe-
M$ TeKCTUIIBHBIM TTPOMBICIIOM, ITOJYYHJIN BOJBbHbBIC M HA CKOIUIEHHBIN TOJaMH KaIruTall
HMeJIM BO3MOXKHOCTh TIEPEHECTH IPOU3BOJICTBO B OOsiee BBITOIHOE MECTO Ha PEUHYIO
aprepuio — Bonry. K ocraBmeMycst B iTyIi Npou3BOJCTBY OBLIO IMPOJIOKEHO JKEJIE3HO-
JIOpokHOE coobuieHne. TakuM o0pazoM, K Hayainy XX Beka ryOepHHs UMela KycTap-
HOEe, KaK HalpuMep CaroroBajsUIbHOE, TaK M KPYIHOE MPOU3BOJACTBO. TeKCTHMIbHAsS
IIPOMBIIUIEHHOCTh CTAHOBUTCS CAMBIM KPYITHBIM ITPOM3BOJCTBOM I'yOepHun. biiaronaps
00paboTKe BOJOKHHUCTHIX BemecTB KocTpomckas ryOepHus, 110 cyMMe HpPOHM3BOACTB
Ha 1912 r. BXogut B mepBbIii MockoBckuil LleHTpanpHbIil (haOpUaHO-3aBOICKON Kpaid
Poccuiickoit umnepuu [11, c. 76-77].

2. O0paboTKa NUTATEeNbHBIX BemecTB. Ha mpoTsykeHuu Bcero paccMaTpuBaeMo-
ro nepuoaa oopaboTKa MUTATEIBHBIX BEIIECTB BCET/Ia 3aHUMAJIa JINAUPYIOIHNE TO3UIIHN
1o Konu4decTBy (hadbpuk, pabouux U CyMMBI IPOU3BOACTB. B nopedopmenHsbIil nepuos,
CBSI3aHHBIN C 0CEUIOCTHIO OOJIBIICH MacChl HACETICHUS, M OTYACTH I10 ITOH JKe MPUIHHE
OTCYTCTBHEM MEXIy HACEICHHBIMU IMYHKTAMH PEUHBIX M JKEJIE3HOJOPOKHBIX CBS3EH,
HaOIIOAAeTCsl MMPOKOE paclpocTpaHeHHe HEOONbIINX MPOU3BOACTB MO Bceil ryodep-
Hun. Taknm 06pa3om, (PUKCHpYeETCsl paBHOMEPHOE paclpe/ielIeHUe 10 TyOepHUH POH3-
BOJICTB IT0 00paOOTKE NMUTATEIbHBIX BEIIECTB, 00ECIIEUNBAIOIINX TPOIOBOIBCTBUEM HA
Mmectax. K Hauary XX Beka, C IOSBICHUEM JKEJIE3HBIX IOPOT U CYJOXOACTBA IOSBIISIOT-
sl KpyIHbIE TPOU3BOCTBA, B OCHOBHOM PACIOJIOKEHHBIE B TOPO/IaXx.

[To umcny 3aBeneHunit Ha IEPBOM MECTE CHIPOBapEHHbIC, KpaXMaJIbHbIE, KPAXMallhb-
HOIIATOYHbIE, 3aTEM MYKOMOJIbHbIE 3aB0o/ibl. B mepuoa ¢ 1901 no 1912 roas! konuyecTBo
3aBeZicHnH yBenuamiock Ha 77 %. 1o uncimy pabounx IMAUpYIOT KpaXxMaJlbHbIE H Kpax-
MaJIbHOIIATOYHBIE, CHIPOBAPEHHBIE U BUHOKYpEeHHbIE. [10 cyMMe Mpon3BOJICTB — MYKO-
MOJIbHbIE, KpaxMaJbHbl€ U KpaXMaJlbHONIATOUHbIE U BUHOKYpEHHBIE 3aBOJbI [ 1, c. 76, 3,
5,71, [10, c. 419-423], [11, c. 82-84], (puc. 2, 3, 4, 5).

3. Mexanuueckasi o0padorka nepea. Ha nepuon ¢ 1862 no 1872 ronel no xo-
TU4ecTBY (haOpHUK MPOMBIILIEHHOCTh 3aHUMAET BTOPOE MECTO, B meproy ¢ 1909 o 1912
ro/lbl HE YBEIWYMBAETCS. B TyOepHUM CyIIecTBYIOT Ba BUAA 3aBOJOB, 3aHATHIX MeXa-
HUYECKOH 00paboTKOIl iepeBa, 3TO KaTyIIeYHO-TOKAPHBIE U JIECONMIBHBIE 3aBObI. Tak
Kak JICCONMIIbHBIE 3aBOJbI MMEIOT KPYITHBIC pasMepsl M pabOTaroT IPH MTOMOIIN MeXa-
HUYECKOW CHIIBI, B OCHOBHOM IIapOBOM, MOSTOMY Ha HUX 3aHSTO OOJIBIIOE KOJHMYECTBO
pabounx. K xonmy XIX cronernsi B CBSI3U C OOJBIIMM >KHIJIMIIHBIM CTPOUTEIHCTBOM
B Koctpome BO3HUK psii 3aBOJIOB 10 MeXaHMUYecKod pacnuioBke jeca [11, c. 80-82].
Yucino 3aHATHIX HAa IPOM3BOICTBE 3a BECh IIEPHO/ yBEIHMUMIOCH HA 47 %, a cymma mpo-
M3BOJCTB yBeInumiIach Oonee yem B 3 pasa [1, c. 68-72], [8, c. 131-132]. BypHoe pa3-
BUTHE JIECONMJILHOIO IMPOU3BOJICTBA TaKKe BbI3Basia nocTtpoiika B 1903 romy Bosro-
Bsitckoit sxene3noit moporu (puc. 2, 3, 4, 5).

4. Oopadorka metasioB. Hano ormeruts, uto B KocTpoMmckoii rybepHun 3T0T
B/ TPOMBIIIJIEHHOCTH HE CHJIBHO Pa3BUT, TAK KaK 3eMJIS HE 00J1a7jaeT MECTOPOXKICHH-
sMu MeTaJutoB. Chlpbe B OCHOBHOM 3aKyTajoch Ha Hikeropozckoii sipmapke. CBoemy
Pa3BUTHIO OTpacib 00s3aHA TEKCTHIHHOH MPOMBIIIJICHHOCTH, ITOCKOJIBKY 3aBOABI IO
00paboTKe METANIOB BCTPEUAIHMCH MPAKTHYECKH MPU KAXKIOW TEKCTHIIbHOW (habpuke.
Oro pemnrano npodieMy 3aMeHbl AeTanel A1 CTAaHKOB U IPOU3BOJICTBA METAJUITHYECKUX
KOHCTPYKIMH AJISt CTPOUTEIIBHBIX HYXKI.

BrI3BaHHBIC K JKHU3HH MOTPEOHOCTSAMH TEKCTHIBHBIX (haOpUK MeTamiooOpadaTsi-
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BAaFOIIUE MPEATIPUATHS HE CMOTIIN PAa3BEPHYTHCA B CAMOCTOSTEIEHYIO OTPACIh TSIKEIIOH
HHAYCTpUH. POCT MX 3aBUCEN OT pocCTa MPEANPUATHH, TOTPEOUTENCH UX TPOTYKITUH.
Tak, B 1884 romy 3akpeuics mexanumdeckuil 3aBox Jmutpus IlaBnosuua Illunosa B
Koctpome. B pyccko-Typenkyro BoitHy IIIMTIOBBI 3aKITIOUMIN KOHTPAKTHI HA ITOCTAaBKH
IUTSL apMUH, OKa3aBINuecs YOBITOYHBIMU I 3aBoaa [1, c. 66], [3], [11, c. 80]. Henmb3s
000¥TH U IOBEITUPHYIO OTPACIb TYOCpHUH, KOTOPYIO MOXXHO HA3BaTh TOJIBKO KyCTapHOU
[8, c. 152-156], (puc. 2, 3, 4, 5).

5. Xumnyeckoe MPOU3BOACTBO. XUMUYCCKUE 3aBOABI T'yOCpHUHU IMOIpa3aeis-
FOTCS Ha TPEANPUATHS, 3aHATHIC UCKIIOUYUTEIEHO BBIPAaOOTKOW MHHEPAIBHBIX KHUCIOT
W coyield, BBIpa0aTHIBAIONINE YKCYCHYIO KHCIIOTY, M3TOTaBIUBAIONINE MPOTYKIUIO U3
CYXOH IEpPEeTOHKH JIepeBa, a TAK)Ke CHHBKAJICBBIC W 3aBOJIBI aHHJIMHOBOTO Macia. B oc-
HOBHOM 3TO MEJIKHE NMPOMBIIUICHHbBIC MPEANPUATHS 110 XUMHUIECKOH TepepaboTke fe-
peBa. IlepexoqHbIM TPEAIPHUATAEM OT XHMHUYSCKOTO K MEXaHUYCCKOMY IPOHU3BOJCTBY
SIBJSUICS NeKTpoTexHuueckui 3aBog A. WM. Brokcenmerictepa B Kunememckom yesze.
3aBO U3TOTOBIISUT YITIHU JJIsT 3JeMEHTOB. OTHUM M3 CTapEHITUX IPOU3BOJICTB STOTO BUIA
SIBIIIeTCA OyMaro-KapToOHHOE Mpou3BOACTBO. DaOpuKu BEIpadaThIBAIHN KAPTOH U OyMary
W3 COJIOMBI U TPATbS. [IpOMBIIUIEHHOCTH 37€Ch pa3BUBAIACh CKaYK000Opa3Ho. B Hauaie
XX Beka HaONMIOMACTCs YBEIWYCHHE YMCIA MPEANPUATHN B OTIUYHE OT YMCHBIICHHS
yuciia pabovnx, 3aHATHIX Ha 3TOM MPOU3BOACTBE. HecMOTps Ha 3Ty pasHHUILy, cymMMa
npou3BoAcTB ¢ 1862 no 1912 roasl ocraercs neuamenHoi [ 1, c. 65-66], [2], [12, c. 84],
(puc. 2, 3,4,5).

6. OOpadoTka MUHepaJbHBIX BellecTB. Takol BUJ NPOU3BOJICTBA KaK CTEKIIO-
BapeHNE Pa3BUTO B OCHOBHOM B CeBepo-BOCTOYHBIX TYOepHUSX B CBS3H C BBICOKUM Ka-
YECTBOM MECTHOTO TecKa. Ha cTekIoBapeHHBIX 3aBOAAaX BBITYCKACTCSI OKOHHOE CTEKIIO,
CTEKJITHHAS TOCyJa M XPYyCTajih. B TyOepHUN pa3BUTO U TOHYAPHOE MPOU3BOJICTBO, KO-
TOpPOE Pa3BUTO BO BCEX ye3/lax. B 0CHOBHOM MPOU3BOAMTCS MPOCTas TIIHMHSIHAS TTOCya
[12, c. 85]. JIns 3aBOJIOB, 3aHUMAOIIUXCST 00KHTOM M3BECTH, CHIPhE BBIPAOATHIBACTCS
W3 MECTHBIX U3BECTHSIKOB, HECMOTPS Ha 3T0, 00pab0oTKa MUHEPATHHBIX BEIICCTB SBIIS-
€TCsl CaMbIM MEIKHM BHIOM TpoMmbIiuieHHOCTH KocTpoMmckoit ryoeprauu. KomngaecTBo
3aBOJIOB 32 BECh PacCMaTPHUBAEMbIH NEPUOJl YMECHBIIAIOCH, a KOJIHYSCTBO PabOUYuX Cy-
MIECTBEHHO HE MEHSUIOCH. [10 cyMMe MPOU3BOICTB 3Ta MPOMBIIIIICHHOCTD BEITJISITUT KaK
moykycrapHas [1, c. 72-74], [12, c. 85], (puc. 2, 3, 4, 5).

Cucrema paccesenns Kocrpomcekoii rydoepuun

B KocTpomckoii rybepann B TpeTbeld ueTBepTH XIX Beka CIOKUIIACH TPYIIIIOBAs
CHUCTeMa pacceleHHsI ¢ 00pa3oBaHHEM TpeX TreorpaduIecKuX PaiioHOB pacCeICHHS.
I'pynmsr paccenenus (apeaisl) ChOPMUPOBAIHCH CO CMEIIAHHBIM HACEICHUEM, COCTOS-
UM U3 TopoaoB U cei. CaMblie KpyITHBIC apeaisl (TPYIIIbI) pacceIeHs] BOZHUKIN BO-
kpyT roponoB Koctpombr, MakapbeBa u ['anmda ¢ mepeBecoM rOpOACKOTO HACEICHHUS,
PACIIONIOXKCHHBIC B Pa3HBIX reorpaduyeckux paiioHax ryOepHHU. DTOT (PakT MOKa3bI-
BaeT HE3PEJIOCTh TOPOICKON CHCTEMBI TPYIIIIOBOTO PACCENICHUS B TYOCpHUH, KOTOpasi K
ATOMY TEpUOJY elle He Havalla CKJIaJbIBaThCA KaK 3aKOHUCHHAs, YTO MOJKHO OXapaKTe-
pH30BaTh KaK TUI Pa3BUBAIOIICICS IPYIIIOBOI CUCTEMBI. B 3TOT epuoa CKIaapIBaloOTCs
apeatbl CeIbCKOTO PAaCCEICHHS, COCTOSIINE B OCHOBHOM U3 KPYITHBIX CEJ, CI000 U Je-
peBeHb. B Oro-3anagHoM paifoHe BBACISIOTCS ¢ HAMOOIBIINM KOJTHYECTBOM YEIIOBEK
cexna Kunememckoro ye3na: Buuyra (492), Tesuno (474); FOpweBerkoro ye3na: [Tapckoe
(878), ®ummcoso (549), ITokpos (488), nepesHs Maiinakoso (573); Hepexrckoro yes-
na: ITucmoso (2339), Cunoposckoe (1133), Huxonbckoe (779), Cepena-Youuo (551),
Topxuno (506); Kocrpomckoro yesma: Kpacuoe (1400), KynukoBo (939), Mucckoe
(896). CamprIit KPYITHBIH apeall CeIbCKOTO pacceleHus ctai [IucioBckmii ¢ o0mmM Ha-
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cenenueM 8 774 denosek, cocrosmuil u3 rpynmnsl 7 cen u 10 nepesens. CUIOpOBCKHMA
apeaJ pacceleHus cocTosT U3 13 cenr U OXHOHM JepeBHU ¢ 00muM HaceneHueM 5 979
YeII0OBEeK. 3a HAUMU I10 BEIMYMHE HaceleHus cieayeT OunmcoBekuii apean (4 159 geir.).
IOro-3amagnplii palioH B IIEJIOM BKJIIOYAN § KPYNHBIX apeajioB (TPYIIT) pacceleHHs.
CeBepo-3amaHblii paifoH cOCTOsUT U3 5 KPYIHBIX apeasioB (Ipymi) pacceneHus, a FOro-
Bocrounslii paifoH BKITIOYAN 5 CEIBCKUAX apeajoB (TPYIII) pacceleHus ¢ OOMmen Juc-
neHHOCThI0 HaceneHus 9 818 uenosek. B CeBepo-3amagHoM paiione ryOepHUH HacUH-
TBHIBAJIOCh TAKXKE MHOXKECTBO apeasioB PacCEICHUs, HO C MEHBIINM KOJIMYECTBOM UeIIO0-
Bek: [ammuckwii (7 440), byiickuit (2 814), Cynucnasckumii (2 116), Monsutuackuit (1
920) n IMapdensvenckuii (1 592). B CeBepo-3amagHoM paiioHE BBIICISINCH KPYIHBIC
cena: Kocroma (640), Matseeso (421), Muxaiinosckoe (442), nepesru [llokma (1 059),
I'pebener (415). FOro-socTounslit paiton Koctpomckoii rydepHnn xapakTepu3yeTcs Ha-
JTUYreM 7 KPYITHBIX apeaoB pacceleHus ¢ 00muM konmdectBoM 21 917 genosek. B aty
rpyIIly He BowIels ye3aHblid ropoa Bernyra ¢ HacenenueMm 3 939 yenosek [16, c. 8—12].
Bce paiioHbI BKITIOUaIOT B ce0st 10 deThipe yes3na. FOro-3anaaHblil paiioH ryOepHUAN BEI-
JeJsiicst OONMbIIMM HaceneHueM — 45,4 %; ceBepo-3anaaHblil paiioH BkiIodan 32,3 % u
MEHBIIIE BCEX — BOCTOUHBIN, MAJIOYUCIICHHBIN, C HaceleHueM 22,3 %.

[Toxa3arenn MIOTHOCTH CBUAETEIHCTBYIOT O TOM, YTO BOCTOYHBIM palioH ryOepHUH
ObLT caMbIM crtabo3acesieHHbIM, a KOro-3amnaaHblii pailoH MMeIT BBICOKYIO IIJIOTHOCTH Ha-
CeJICHUS], PaBHYIO CpelHEH IUIOTHOCTH IO HEeHTpasibHOW Poccuu (0COOEHHO BBICOKYIO
wiotHocTh uMesn Hepextckuit u KOpbeBenknii yesast). [1o xonndecTBy HaceleHHBIX
ITYHKTOB BBIICIISIICS CEBEPO-3allaHbIN paiioH I'yOepHHH ¢ YiCcIIoM Oostee 5 ThIC., a BCETO
B TyOepHUH HacUUTHIBAJIOCH 12 286 myHKTOB. OCTallbHBIE pallOHBI IMEJIH 1O 3 THIC. Ha-
CEJICHHBIX ITYHKTOB, HO C OOJIBIIMM YHCIIOM JJBOPOB, T. €. INIOTHOCTH 3aCeJICHHs OO0JIbIIe
BCEro HabJoaIach B CEBEpO-3ama HOM paiioHe paccenenus. KommuecTBo «mocenkony
YBEJIMUMBACTCS K IOTY IyOepHHHN Onbke K Bosnre, KoTopast BiIuseT Ha yBeIHYCHHE pa3-
MEpOB HAaCEJICHHBIX IMyHKTOB. B HM30BBAX pex YHxu n Bernyrn — mpuroxos Bonrn
— 3aCEJICHHOCTD BBINIE 110 IPUYMHE Pa3BUTON MPOMBIIUIEHHOCTH IIPH OJIHOCTOPOHHEM
pacIioNoKEHUH HACEJICHHBIX TYHKTOB Ha IPaBoM Oepery peKwu.

BnusiHue CTpyKTyphI pa3MelIeHus IPOMBIIIIICHHOCTH Ha paccenenune Koctpomckoit
ryOepHHHN TPOCIICKUBACTCSI HA CXEME paccelIeHNs 'yOepHHH C BBIJICJICHHEM 30H C Hau-
OosplIel IIOTHOCTBIO HACEJIEHHBIX ITYHKTOB TOPOJIOB M CEJ, BKJIIOYast OOJbIINE Jie-
PEBHU C YHCICHHOCTHIO HacelleHus B oqHoM myHKTe oT 300 mo 1000 gemoBek (puc.
6). I'padmueckuii aHanM3 NMOKa3aJ 3HAYNTEILHOE COBIA/ICHHE JIByX CXEM pa3MElICHUs
IIPOMBIIUIEHHOCTH | paccesieHus (apeanoB) Ha Tepputopun CeBepo-3ananHoro u FOro-
3araIHoro paifoHOB rybepHUH, KpoMe BocTounoro paiioHa, rie coBnajaeHue ObIIO 4a-
ctuuHbIM. BHyTpH FOro-3ananHoro paiioHa apeaibl paccesleHHs COBIANAIOT C PACHpo-
CTpaHEHHEM IpOoMBIIIICHHOCTH. B CeBepo-3anasHoM paiioHe ¢ IPOMBIIIUIEHHOCTBIO HE
COBIIAJIaET TOJBKO OJIMH apeall pacCeJeHUs] — OYar pacceseHus], pacioIoKeHHbII BOC-
TouyHee 1noc. [Tapdenses.

Toprosble MyTH M TPAHCIIOPTHBIE CBA3U I'y0epHHUU

Buympennue mopzosvie céazu Kocmpomckoii zyoeprnuu. B Koctpomckoii rydep-
Huu B 1858 roay nelicrBoBasio 26 BHYTPEHHUX TOPrOBBIX JOPOTL, U3 KOTOPLIX 6 j0por
obecrieynBaIy MEXpaOHHbBIE CBSI3U BHYTpPHU I'yOepHHH. Mex Ty TyOepHCKAM ropoioM
Koctpomoii n ye3nHbIMH, 3alITaTHBIMHA TOPOIaMH HOAICPKHUBAIKICH B PaOOYEM COCTO-
sSHUU 17 TOProBBIX IMyTeH, a TakyKe JEHCTBOBAJIM IOPOTH MEXIY TOpPOJaMH M TOPro-
BbIMU cenaMu: ApmeHku, MonsutruHo, YpeHns, Poxnectsenckoe Bemryxckoro yesna,
Kpacnoe. Cy1iecTBOBaIM IIpsIMbIE TOPTOBBIE CBSI3M MEX 1y cenamu: Boponse — Mronoso;
Kosepunno — baku BapraBuHckoro yesaa kak Hanbosee KOpoTKue, He TpeOyronne 00b-
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€37la 10 IVIABHBIM TOPTOBBIM ITyTsIM. TOProBbI€ JOPOTH TPAH3UTOM HPOXOIWIN Yepes
MHOTHE TOPTOBBIE Cella T'yOepHHH, CBSI3bIBAS HX C TOPOAAMH U Mexkay coboii. K Hum oT-
Hocunuch cena: Monsutuno, Hosst, Kocroma, Cynait, Ilop3nuu, ®unucoso, OcTpenoso,
Cupnoposckoe, Cepena-VYnuno, CemeHoBckoe, Bockpecenckoe. OHuU pacronaraiuck B
pa3HbIX reorpaduIecKux TepPUTOPUAIBHBIX paiioHax ryoepanu: CeBepo-3anaHblii — 4
cena; Bocrounslil — 3 cena; KOro-3anaansiii — 8 cen, a BCero HaCUUTHIBAJIOCH 15 Top-
roBeIx ces. Kpome Toro, MHOTME TOProBbIE€ ceja CTOSIIM Ha TOPTOBBIX IYTSIX MEXIY
ryOepHHMSAMH, ¢ BHEIIHUMH CBSI3IMU ryoepHun: Apmenku, Buayra, Kpacnoe, Muckoso,
OctpenoBo, ®unucoso [17, c. 121-135].

Boouvie nymu cooéujenun. B nensix TOproBiay U NepeABIKCHUS HACEICHUS BaXK-
HYI0 posib urpanu peku Koctpomckoii rydepHun unciaoM 18, u3 KoTophix 6 ObLTH Cymo-
xoausl: Bonra, Kocrpoma, Hempna, Yuka. Hest u Bekca. CruiaB sieca 1 TOBapOB IPOU3BO-
JUIICS B OCHOBHOM B BECEHHEE N0J0BOAbe 1o 6 pexam: Mexa, TyTka, Monsa, Cenbma,
XKensaras. Bce pekn, kpome Bonru, Obun Cy10XOJHBI YaCTHYHO T10 JJIMHE UX pycia U
10 BpPEMEHH He OBIIIM CYJJOXOHbI HE BO BECh CE30H, & HCKIIIOYUTEIBHO B BECEHHEE I10JI0-
Boabe. K Hum oTHocsTes peku: Koctpoma. Bernyra, Hest, Bekca. [l BeIrpy3Kku u xpa-
HEHMsI TOBApOB U I'PY30B Ha peKax ObLIM ycTpOoeHbI pucTanu: Ha Bonre — 5; Koctpome
—2; Bernyre — 19; Vuxe u Hempue — 1.

K 00pa30BaHMIO JTOKAJIBHBIX MPOMBIIUICHHBIX OYaroB B IOT0-3aI1aHOM paiioHe Ty-
OCpHUU TOCITYXHIIO CTPOUTENHCTBO B 1870-71 IT. IBYX HampaBlICHUH KEIE3HOH [0-
poru MBanoBo-Bo3necenck — Kunemma u Spocnasns — Hepexra — ct. Epmonuno. B
pe3ynbTare 3TOro MPEKHSS LEelb «BOJDKCKUX» TOPOIOB I'yOEpHHH pa3opBaiach HA OT-
JenbHBIe Menkue odarn. O4aroB paccesieHust MO>KHO BbIesnnTh Tpu: Koctpoma ¢ ce-
JJaMU KyCTapHOM NpoMbllIUIeHHOCTH B paauyce 10-20 kwm, Ilnec ¢ npoMblnuIeHHBIMU
ceslamu KpacHoe, SIkoBiIeBCKOE M KPYIHBIM O4ar pacceleHus ¢ MPOMBIIIIICHHBIMU T10-
cenenussmu Kunemma, cena Buuyra, T'onbunxa, boustuku, Tezuno, HaBonoku, Pogauku.

Takum obpazom, B KocTpomckoii TyOepHUEN mpeobdiazaeT TOIbKO 00pabaThIiBaio-
I1ast MPOMBIIIIEHHOCTh U OTCYTCTBYET JOOBIBAOIIasi, K KOTOPOW OTHOCAT: TOIUIMBHYIO,
TOPHOPYZIHYIO U TOPHO-XUMHUYECKYIO.

[MoarBeprkaaercss TOT (akT, YTO BOSHUKHOBEHHE OOJBIIOrO KOJIMYECTBA MEIKUX
3aBeJIeHNH Jope(pOPMEHHOTO Neproia BO3HUKAIH, KaK PaBHUJIIO, HE BCET/Ia B BBITOJHBIX
B IIJIaHE JJOCTABKH U COBITE MeCTHOCTAX. OOBSACHIECTCS 3TO OCEUIOCTHIO HACEICHUS MO
MIPUYMHE NPUKPETIIICHNsT MEJIKOTO NMPOMBIIIJICHHUKA K CBOCH JepeBHE 3eMEIbHBIM XO-
3SICTBOM.

B nepuon ¢ 1862 no 1872 rogsl npoMbILIIIEHHOCTH [10 MOLTHOCTH OCTAETCs BCE €11
KyCTapHOH, TEM HE MEHee PacIpoCTpaHeHA IPAKTHYECKHU 110 BCEM BHIaM ITPOU3BO/ICTB,
110 Bceil ryOepHnu. BEISIBICHO 3HAYNTEIBHOE COBIIA/IGHUE apeasoB IMPOMBIIIICHHOCTH
u paccenenust Cesepo-3anagHoro u fOro-3ananHoro pailoHoB, kpome BocTouHoro paii-
OHa, IJIe COBMA/IeHNE ObUIO YaCTUYHBIM.

B nopedopmenHoe BpeMst IpOMBIIIIICHHOCTh YKpYIHsieTcst. HekoTopsie mpon3Bo-
CTBa 10 00pabOTKE BOJIOKHUCTHIX BEIIECTB IiepeMenaroTes Ha oepera Bonrn i 6mu-
e K CYIIECTBYIONINM BETKaM XeJIe3HbIX Jopor (puc. 4, 5). Toproseie e 10poru TpaH-
3UTOM HPOXOJMIIN Yepe3 MHOTHE TOPTOBBIE Cesla TyOEepHUH, CBA3BIBAsI MX C TOPOAMH U
Mexay coboit. Bo Bropoii momoBuae XIX Beka B KocTpomckoit rydepHUN HaOIIOMAICS
OBICTPBIN POCT MPOMBIIUIEHHOCTH.

[lepBble /1Be KEeNE3HONOPOXKHBIE BETKH cocpenoTodeHsl B FOro-3ananHom paiio-
He Koctpomckoii rydeprun, cBs3biBann KunemMy un VBaHOBO-Bo3HeceHCK, a Takxke
Koctpomy u Spocnasinbs. UyTh m0O3kKe 3TH BETKM 00beAMHMINCH. OTKpBHIBIINE B J10-
pedopMeHHOE BpeMs 10 MECTY IPHUIHMCKH CBOE MAJIEHBKOE IPOM3BOACTBO, AAJIEKO OT
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JIOPOT ¥ KPYIHBIX PEK, BBIKYIIUBIINECS y’Ke OBIBIINE KPECThSHE, CTaBIINE KyILAMH,
K koHIy XIX Beka TAHYJIN OT OCHOBHBIX >KEJIE3HBIX JIOPOT K CBOMM pa3BUBAIOIINM-
cs (habpukaMm BeTkH, 4aie 3a cBoil cueT. [loctpoennas B 1903 roxy u cBsI3bIBaromias
Bomnoroackyto, Bsatckyto u Kocrpomckyro ryGepHUM skesie3Hasi Jopora, He MpHHeca
OypHOTO Pa3BUTHSI NPOMBIIUIEHHOCTH B IiesioM (puc. 2). Ha 3Toii »ene3HomoposkHON
BETKE YBEIMYMJIACh JHINb JepeBooOpadareiBaromas orpacis [9], [13, c¢. 95-122], [14,
c. 135-155, ¢. 296-332], [15].

Bonozooexan cybepnun

2 Bonozoa

Bamexan eybepuns

scccopadoxan DYBEPTER

Puc. 2. Jloporu u xene3HoqopokHbIE BeTKH KocTpoMmckoii rybepHun mo coctossHuio Ha 1912 rox
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Takum 00pa3zoM, >KeNe3HOAOPOKHBIH TPAHCHOPT CTAN JBUraTeJIeM IPOMBIIIICH-
HOCTH ¥ TOPTOBIIH TOJILKO B IPUBOJDKCKOM cTopoHe KocTpomckoii rybepHuy.

Puc. 3. Pa3menienue habpUuHO-3aBOACKHX KOMILIEKCOB KoCTpOMCKOH I'yOepHUH MO COCTOSHUIO
Ha 1872 rox (mo I1. A. Opoy)

2 Bamxa

010 20 30 40 50 60 70 Beper
—————

Puc. 4. Pa3menienue habpUuHO-3aBOACKHX KOMILIEKCOB KoCTpOMCKOH I'yOepHUH MO COCTOSHHUIO
Ha 1912 rox (no I1. MakapbeBy)

KommaecrBo dadbpux

Kommgecrso paGounx CyMMa IIpOU3BOJICTB
U 3aBOJIOB
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Puc. 5. Ananus pa3Butus npomsinuieHHoCTH Koctpomckoit rydbepann ¢ 1862 mo 1912 roasl mo
BHJIaM HPOU3BOJICTB
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Apeansl cucTeMs! paccenenus Koctpomckoii rybepunn va 1872 r.
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Puc. 6. Cxema paccenenust Kocrpomckoii rybepann Ha 1872 1.

Bone3neHHbIe IepeKUBAHUS TIPOMBITIIICHHOCTH HAYAICh C OOBSBICHHUS MHPOBON
BolHBI. C 3TOro MOMEHTa BCce Hayajao NPUHUMATh APYroi BUI; OIHU OTPACIH MECTHOM
MIPOMBIIIUICHHOCTH CTajl OBICTPO COKpAIIaTh CBOE MPOH3BOJCTBO, JAPYTHE H3MCHSTH
ACCOPTUMCHT CBOCH BBIPAOOTKH, a TPEThHU 3aKPHIBATHCA. BMecTo HUX, OJMH 3a IPYTHM,
CTaJIi MOSIBJISITHCS HOBBIE IIPOM3BOJICTBA BOGHHOIO BpeMenH [ 1, c. 4-38], [8, c¢. 19-25].
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The article considers the types of production, reasons for their establishment and their
locations on the territory of the Kostroma province in the period from 1862 to 1912. The ratios of
the number of industries, the number of workers and the total production for a particular type of
industry are considered. The analysis of the reasons for the development, decline and closure of
production is performed. The regularity of the influence of the abolition of serfdom, as well as the
influence of the development of railway and river links on the industry of the Kostroma province
are traced. The resettlement system is described as a developing group with developed internal
and external transport and trade links.
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Paccmompenvt pacnpocmpanennvie 8 HayuHbIX UCIMOYHUKAX ONpeOeneHus. U MpaKmosKu
JHCUNO20 BTIAOEHUS. ¢ KOMNIEKCOM Npou3800cmeennvlx cmpoenuil. Ilokasano, umo @ nacmosuyee
8pems omcymemayenm eounoe ooujenputsamoe mepmMuHoIo2UIeckoe onpedeieniue OaHH020 UCmo-
puko-apxumexmypno2o nacieous. C yuemom ocobennocmeti UCMOPUKO-KYIbMYPHO20 U apXu-
MeKmMyPHO-NIAHUPOBOUHO20 (POPMUPOBAHUS, AGMOPOM NPEON0dAICeHa OuPpepeHyuayus OaHHbIX
61A0eHUll HA «Dabpukuy u «NPomMbluLieHHble ycadbbbly. Ycemanogneno, umo ucnoib3o8aue
mepmMuHa «RPOMbIULIEHHAS YCaobba» no OMHOWEHUIO K NPOU3B00CHEEHHO-JICUIBIM KOMNILEKCAM
Usanoso-Bosnecencrka smopoti nonosurvl XIX — nauana XX 66. sensemcs Haubonee KoppeKmubiM.

[TpomsbrutenHas ycaas6a (nanee [1Y) — crioxHbIH COUMOKYABTYPHBII (PeHOMEH, HEe
MOJyYUBIINHM 1O HACTOAIIET0 BPEMEHH YETKOTO HAy4yHOro OMpeAesieHus. Mexay TeM,
[TY — HeoTheMIIEMOE SIBIICHHE HH/YCTPHUAIBHOTO Pa3BUTH 00IIeCTBa, BOSHUKIIIEE B pe-
3yJbTaTe B3aUMOJICHCTBUS HACEICHUS U SKOHOMHUYECKHUX, HCTOPUKO-COLUATBHBIX, KyJIb-
TYPOJIOTHYECKHX TpolieccoB. Bo3uukuoBenue [1Y He Obut0 yHHMKanbHBIM miisi Poccun
sBJIeHneM. B ocHoBe rutanupoBouHoro nocrpoenus [1Y nexaina xo3siicTBeHHas ycanp6a
— JIPEBHEHINI TpaJUIIMOHHBINA TUI XKUJIOTO BJIAJCHUSI, Ha3bIBABIIUIICS B 3aBUCUMOCTH
oT MecTHOCTH: «pepma» (Pppani.), «3aumka» (B Cubupn), «xyrop» (HoBopoccuiick),
«mb13a» ([Ipubanrtuka), «donsBapk» ([lonpia) nan «Buuta» (apeBHUH Pum).

W3 MHOXKECTBa HayYHBIX OINpPEJCIICHUH X035HCTBEHHON ycaabp0bl Hanboiee TemMa-
THYECKH OJIN3KUM IIPOMBIIICHHOH ycaap0e» cTano onpe/esieHie 10pEBOIIOIHOHHOTO
ucropuka C. Kyneniosa, coriacHO KOTOpOMY, XO3sIiCTBEHHAsl ycaab0a sIBISIIACh Celb-
CKUM KOMIIJICKCOM, BKJIFOYaBIINM HA0Op OOBEJAMHEHHBIX U Pa3pO3HEHHBIX TEPPUTOPHIA
pa3HOro pasMepa U XapakTepa, C pacHoJO0KEHHBIMH Ha HUX CTPOEHUSIMHU JKUJIOTO, XO-
3sIICTBEHHOT0, apTEIbHOT0, KOMMEPYECKOT0, )KUBOTHOBOJUECKOT0, CKJIAJCKOrO U Mpo-
M3BOJICTBEHHOTO Ha3HAYCHHH, OCHOBOW ()OPMUPOBAHMS KOTOPBIX SIBISUIACH IKOHOMH-
yecKas 11eJ1ecoo0pa3HoCTh [1]. ApXUTEKTYPHO-CTHIUCTHYCCKOE MOCTPOCHUE YCaabObI
OBLIO MOTYMHEHO TOCIOJICTBYIOIIEMY PALIMOHATUCTHUECKOMY NPUHIIUITY W aKTyaJIbHON
norpedHocTH npousBojcTBa. Ha Tepputopun Poccuu, ManonpuroaHoi uis pa3BUTHS
CEJIbCKOTO XO3SICTBa, XO3HCTBEHHAs! (YHKIHs ycaJbObl COBMEINANACh WM TOJHO-
CTBIO BBITECHSIACh MPOU3BOACTBEHHOII.

[TpousBoacTBEHHAs NESITEIBHOCTh B CEIBCKOW ycaabbe nmena popMy nomarrHen
NPOMBIIUIEHHOCTH. B oTiiM4Ke OT CebCKOX03SMCTBEHHBIX ycaied, ycaab0bl ¢ KycTap-
HO-PEMECIIEHHBIM MPOU3BOACTBOM 3aHUMAaJIM MEHBIINE MO pa3Mepy Y4acTKH U UMENU
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OTpaHNYEHHBIN KOMIUIEKC XO35HCTBEHHBIX cTpoeHuil. HecMoTps Ha npeoGiaganue npo-
M3BOACTBeHHON (QyHKINH, [1Y ObimH monmudyHKIMOHATBHEIMA [2, 3], 4TO 00yClIaBIH-
BAJIO MX (YHKIIMOHAJIBHO-TUIAHKPOBOYHYIO BAPUATHBHOCTD B PA3HBIX PallOHAX CTPAHBI.

MacuTaOHbIH TIEpexo/i HAaCENICHHUsI OT CEIbCKOXO3SHCTBEHHBIX 3aHATHH K MPOM3-
BOJICTBEHHBIM B HEKOTOPBIX paiioHax npousomwen B cepeaune XVIII B. K atomy xe ne-
puony ObIIIO OTHECEHO 00pa3oBaHMe MTPOMBIIUIEHHBIX ycaned. I'eorpadus pacnpocrpa-
Henus I1Y Ha TeppuTopum cTpaHbl Oblla HeopHopoaHa. HauOombinas KOHIEHTpanus
I[TY XVIII — mauana XX BB. HaOmOmanack B T'yCTO HACEICHHBIX, Maa03()()EeKTHBHBIX
JUTSL Pa3BUTHS CEJIBCKOTO XO3HCTBA paioHax, IJie TOProBO-PEMECIICHHAS eI TEIbHOCTD
HaceJIeHHs cTajia mpeolaarh Hajl CeNIbCKOXO3SICTBEHHOM. DTH pallOHBI 3aHUMAJIH 00-
mpHele Teppuropun B Bonro-Oxckom mexaypeuse 1 BepxHem [loBomkbe HeHTpanb-
Ho#i Poccun. XapakrepHsle Ui pailOHOB 00IIEIKOHOMHUYECKHE, HCTOPUKO-COLNAIbHBIC
1 €CTECTBEHHO-TeorpauecKue yCcIoBHs: MAJIOIIOOPOIHbIE 3EMIIH, CJIOKHBIE KIINMa-
TUYECKHE YCJIOBHS, BBICOKAs INIOTHOCTH HaceneHus, 80—83 % KpenocTHBIX Ha 00poKe
MIPEIONPEACITIHIN TPEUMYIIECTBEHHO TOPTOBO-PEMECIICHHBIN XapaKTep pa3BUTHS pac-
MTOJIOXKCHHBIX 3/1ech ceneHuit [4, 5]. X pa3BUTHIO B HEMaJOH CTETICHH, CIIOCOOCTBO-
BAJIM IUIOTHAsI CETh TOPTOBBIX TPAKTOB M OOMJINE PYyYbEB, MOJHOBOJHBIX M IPUTOIHBIX
s cynoxoactsa pek. B Hauane XIX Beka 3T pailoHbl BOLLIM B cOCTaB MOCKOBCKOM,
Buanumupckoit, Spocnasckoii, Kocrpomckoit, Huxeropoackoii, Tsepckoit n Kanysxckoit
ryOepHUil, 00pa30BaBIINX TJIABHBIM NPOMBIIUICHHBI pailOH CTpaHbl, MOTYYUBIIHHA
B mepByio monoBuHy XIX B. HazBaHme MOCKOBCKOHM MpPOMBINUICHHOH oOmactu [6].
Baxneiinield mpoMbIIICHHONW BOJHOU apTepreld MoCKOBCKOH MPOMBINIUICHHOH 00IacTh
sBisulach peka Kisizbma, nporekaBmasi no tepputopusiMm MockoBckoil, MBaHOBCKOI,
Brapmvmpcrkoit n Hikeropoznckoii odmacTelt 1 MCIob30BaBIIascst st cygoxoacTsa ¢ XII B.

[TonmoTpacieBoe NMPOMBINIICHHOE PAa3BUTHE M TOPTOBBIE OTHOIICHUS T'yOepHUH
MOCKOBCKOH HPOMBIIIUIEHHOH 00JIaCTH CIOCOOCTBOBAIM ITPEOOPa30BaHUIO PEMECIICH-
HBIX TIPENNpUATHH B MaHy(akTypHble U (padpuIHO-3aBOACKHE Mpou3BoacTBa. O0beM
IIPOM3BOACTBEHHOH JIESATEIILHOCTH M CTETIEHb OTPHIBA HACEIICHHSI OT 3aHATHH CEIbCKUM
XO3SHCTBOM COOTBETCTBOBAJIM YPOBHIO Pa3BUTHSI TOPTOBIN KOHKPETHOTO ceyieHus [7].
Cenenus ¢ HanOoJiee KPYIHBIM U YaCTBIM TOPTOM ObUTH HanOoIee pa3BUTHIMU U B MIPO-
MBIIIJICHHOM OTHOIIGHHH, K HUM TATOTEIN OKpYXafollye Majble cena u aepeBHu. K
koHIy X VII KpyIHBIX TOPrOBO-IIPOMBIIITIEHHBIX CEJIEHUH COPMUPOBAINCH JIOKAIBHBIE
BEKa B MECTaX PAaCIOJIOKEHHUSI OTPACIIEBBIE NPOMBIIUICHHBIC PAOHBI Y3KOH CIeIu-
anuzanuu [8].

Bemymeii orpacnpio mpon3BoacTBa MOCKOBCKOW HPOMBINICHHOW 001acTH sB-
JSUIaCh TEKCTHIIbHAs. TeKCTHIIbHAsl NMPOMBIIIIICHHOCTh JIOKAIN30BaJIaCh B CEIHCKOM
MECTHOCTH B IBYX paioHax Ha TeppuTopuu BiagmMupckoil rybeprHum B Oacceifne
pexkn Kisisembr. Hambonee oOmMUpHBIN TEKCTHIIBHBIN PaiioH CIOXKHJIICS HA TPaHUIIE C
MockoBcKo# TyOepHHE, BTOPBIM CTall paliloH Ha rpaHuie ¢ KocTpoMckol rydepHuei
Ha Teppuropun llylickoro ye3na. HecMoTps Ha MEHbIIMI TEPPUTOPHAIbHBIA OXBAaT,
TekcTwiIbHbIA palion Ulyiickoro yezna B XIX Beka cuMTasicsl «IJIaBHbIM MPOMBILIECH-
HBIM paiioHOM» MOCKOBCKOI IpOMBIIIICHHOH o0nactu. OH OblT 00pa3oBaH IpyION
cen: MBanoso, [ynunoso, [lynku, Beenenne, [opuisl u mp., 00pa30BEIBaBIIAX OJIH3-
KyI0 K TPEYTOJIbHUKY OOIIYI0 TeppPUTOPHAILHYIO IPOMBINIICHHYIO 30HY [9]. Bee cema
[yiickoro yes3na ObLIM TEPPUTOPHATBHO, HCTOPUUECKH M IKOHOMHUYECKH CBS3aHBI MEXK-
1y coboii u ¢ lllyel He TOJIBKO CyXOITyTHBIM, HO M BOAHBIM IYTEM II0 TPUTOKY PEKH
Knsspmb-Tese.

B 20-x rr. XIX B. ceno MBaHOBO cTaj0 HEHTPaIbHOM TOProBOW IJIOLIAAKONW BCel
ryOepHHN M €AMHCTBEHHBIM TOPTOBO-IIPOMBIIIJICHHBIM CEJIOM IeHTpaibHONH Poccum,
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MpUOIKEHHBIM 110 00beMaM 00opoTa npomblieHHocTH K Mockse u [letepOypry.
[IpeobnanaBmum HaIIpaBICHNEM TEKCTHIIEHON IMTPOMBIIIEHHOCTH CeJia BTOPOH ITOJIOBH-
HbI X VIII - cepenunnl XIX BB. SBISIIOCH CHTIIEHAOMBHOE TIPOM3BOICTBO. Biagensiiamu
BCEX MPEANPHUATHI ObUTH KPEHMOCTHBIE KPECThSHE.

Kak wn3BecTHO, POXMHON CHUTHEHAOMBHOTO IIPOM3BOJCTBA, SBJSIACH MHOMA.
HeoOp14aiiHast mOMyIsIPHOCTh HHIUICKON TKAaHW C HAOMBHBIM PHUCYHKOM, BBE3CHHOH B
Annmio B XVII B. BbI3BaJIa 3HAYUTENBHBIA CIIPOC HAa MOAOOHBIE M3/IEIHS M CTUMYJIH-
poBaJia pa3BUTHE aHIINIICKON HAOMBHOM TekcTmibHOM oTpaciu [10]. B Poccuro HaboM-
HOE IMPOU3BOACTBO NpUILIO B nepBele aecarunetus X VIII B. BMecTe ¢ HHOCTpaHHBIMU
CHennaINCTaMy, NMpurameHHbiMu [lerpom | ast pa3BuTHS BOSHHBIX OTpaciieil mpo-
MblnuieHHOCTH. [Tomumo MockBsl u [letepOypra, 0AHO U3 HHOCTPAHHBIX MPEIIPUATHHA
Bo3HUKJIO B 1720 I. B cocenneM ¢ MBanoBo cene PoxxaecrBernHo (Koxme), uro croco06-
CTBOBAJIO PACHPOCTPAHEHMIO TEXHOJIOTHH MTPOU3BOJCTBA HAOOMKK. JlanpHeimemy pas-
BHUTHIO OTPACIU CeJa CIIOCOOCTBOBAIO BHEAPCHHE MECTHBIX XKHUTEIEH Ha JPyrue MHO-
ctpanHble npennpusatus B konue X VIII B. [11].

B 1769 romy Ovlna mpepBaHa MOHOMIONHS B TEKCTUJIHHOM IIPOU3BOACTBE M JTaHO
pa3pelieHne 3aBOINTh 3aBEJCHHUS JII0OOMY TPaKAaHUHY CTpaHsbl, a ¢ 1775 1. u3rorasiu-
BaTh M MpoJIaBaTh KyOOBYIO KpacKy Ul HAaOOMKHM 1 100BIBaTh Kpacurenu. KpernoctHele
KPECThSIHE TOJIyYMJIM BO3MOXHOCTH OCYIIECTBIISATH BECh IIMKJ HM3TOTOBJIECHUS H3[e-
T Ha JIOMY, B TOM 4HCiIe (PUHHUIIHYIO OTJENKY. B oTiimune oT phIHKOB COBITA MEPBBIX
WHOCTPaHHBIX (PaOpUK M KPYNHBIX PYCCKUX MaHy(aKTyp, MPOXYKIHS KPECThIHCKUX
MpeaNpUsATHH ObUIa OPUEHTHPOBAaHA HA KPECThSHCTBO IPEOOafalomnid COCIOBHBIN
KJIACC CTPAHBI, UTO JIENIAJI0 KPECThIHCKHUE MPEANPHUSITHS HACTOSAIICH «30I0TOH KUIIOMH».
[IpocToTa, ZOCTYITHOCTH TEXHOJIOTHYECKUX ONepannii criocoOCTBOBAIN OBICTPOMY pac-
MIPOCTPAHCHUIO U PA3BUTHIO MAJIBIX IPOU3BOACTB.

Takum obpaszoMm, ¢ xoHna XVIII B. Ha TeppUTOpUU CTPAHBI PaCIOIATaloCh MHO-
JKECTBO MPEANPUATHN pa3HBIX (HOpM COOCTBEHHOCTH, MPUHAIIC)KHOCTH, TEXHUIECKOH
ocHameHHocTH. [Ipy 3TOM B pacCMOTPEHHBIX apXHUBHBIX, HAYYHBIX 1 JINTEPATYyPHBIX HC-
TOYHHKAX OTCYTCTBOBAJIO U /IO CHX ITOP OTCYTCTBYET €ANHOE TEPMUHOJIIOTHYECKOE 000-
3Ha4YEHHUE JaHHBIX IIPOU3BOJICTBEHHBIX BJIQJEHUI W KOMIUICKCOB.

Kak n3BecTHO, OCHOBHBIM JJOKYMEHTOM, PETJIAMEHTUPOBABIIUM YCTPOWCTBO MPEe-
npuATUS UK «PpadpUKH, 3aBOAAa M WHOTO NPOMBIIIJIEHHOTO 3aBeneHus» B XIX B., sB-
nsnes V opasgen CrpourtensHoro YcraBa Poccuiickoit Mmnepun. Ilopspok paspeme-
HHUSl yCTpoiicTBa npeanpusTuil npuBoguics B cT. 164 Ycrasa o IlpombliieHHocTu. B
CTaThsiX 000MX JOKYMEHTOB TOBOPHIIOCH O «3aBEICHHHM MaHY(paKTypbl», «yCTpOHCTBE
MIPOMBIIIIICHHOTO 3aBE/ICHUS», «yUPEXICHUH 3aBOJOBY. [IpeanpusTuemM cuuTanoch uc-
KJIIOUYUTEILHO TPOU3BOJICTBEHHOE 37[aHNE MM KOMIUIEKC 3[JaHUH, a He TepPUTOPHAIb-
HBI y4acTOK, Ha KOTOPOM OH pacroyiokeH. Ha 3To mojokeHune ykas3bIBajo yTOUHEHHE
VYcraBa, NpUBEICHHOE B JKypHAJIE JIOPEBOIIONNOHHOTO IPO(ECCHOHATBHOTO apXUTEK-
TYpHOTo cooOImecTBa «30A4ui»: «...rJe MPoucXoauT (habpuuHOE MPOU3BOJICTBO, Oy-
JIET, BHE BCSIKOTO COMHEHUS, (DaOpUIHBIM 31aHUEM, ... Korna u3 padorapmeit hadpuku
yOpaiu MamuHeL, 31aHue MOoCeHeH yxe He OyneT GpadpuuHbiM, T. K. pabpuka 6onee He
cymectByet [12]. [Ipu 3TOM HIeHTHDUKAIIUS TPEANPUATHS HE 3aBHCENa OT MPUHAI-
JISKHOCTH BJaJICHUs, 00beMa IPOU3BOJICTBA WIIN CTENIEHN €r0 MHAYCTPHAILHON OCHa-
IIEHHOCTH, a ITPOCTO KOHCTATHPOBaa (paKT €ro CynIeCTBOBAHHUS, T. K. TIOJl «MAITHHAMUIY
70 Hayasna XX B. IOHUMAJIKCh HE TOJIBKO JIBUTATENI U CTAHKH, HO U MEXaHU3MBI, TIPH-
BOJIUMBIE B JICHCTBHE PYYHBIM U KOHHBIM IIPHBOIOM.

CornmacHo YcTaBy, K NPOM3BOJACTBEHHBIM CTPOSHHSIM OTHOCHJINCH JH0Oble (a-
Opu4HBIE, 3aBOACKHE, PEMECIICHHBIC, TOPTOBBIE W TOPrOBO-3aBOJICKHE ITOCTPOMKH,
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B TOM 4YHCJE: TOProBble OaHu, TUnorpaduu, ckiansl tormusa u mp. [13]. CormacHo
[Moctanosnenuto Texnuuecko-Crpoutensnoro Komurera MBI ot 1893 . B KOMIIEKC
($aOpuKu 1 3aBOJa BKIIOYAIUCH HE TOJIBKO CTPOCHHUS, IIpeHa3HAYCHHBIE [T U3TOTOB-
JICHHS TOBapOB, HO U CTPOEHMsI, oOecreunBaBre decnepedoiiHoe GpyHKIIMOHUPOBAHHE
IIPOM3BOICTBA, HAIIPUMED, TOMEIICHHS /ISl CKJIaia Pa3HbIX MaTepHalioB, TOTOBBIX H3/Ie-
JIMH, TOMEIIeHus A1l pabounx M aaMuHUCTpanuu. K mpon3BoaCTBEHHBIM OTHOCHIINCH
CTPOCHHMS JII0OOOTO Ha3HAUEHHUsI, HETIPEPBIBHAS MPOTSHKEHHOCTH KOTOPBIX MpeBbImana 12
Ca)KEHEH MIIM CTPOEHMUs, TPUCTPOCHHbIE K IIPOU3BOACTBEHHBIM M HMEBILINE C HUMH 00-
myto creHy. PacmmpenHas, comIacHO YCTaBy, TUIIOJOTHS MPOM3BOACTBEHHBIX 3JaHUN
«pactaruBaia» MoHATHE «()aOpukm» OT OmHOTO 37aHus 10 (padpUYHOTO KOMILIEKCa,
HO clioBOynoTtpeoneHns «(haOpUuHbIi KOMILIEKC» B TOCYAapCTBEHHBIX JOKyMEHTax He
BCTpedasoch. Takxke HU B OJHOM JIOPEBOJIOIMOHHOM HCTOYHUKE HE OBUIO CIOBOYIIO-
TpeOJIeHNs «IPOMBINIUIEHHAs! ycaap0a». Takoro TepMuHa HE CyIIECTBOBAJIO BOBCE, T. K.
mo0oe BiIaJIeHUe, B T. Y. )KWJIOE, NMEBILEE HAa CBOEH TEPPUTOPHU IPOHU3BOCTBEHHBIC
CTPOCHHMS, CUUTAIOCH, 10 YMOITYaHHUIO «(PaOpUKO», «3aBEJCHHEM», «3aBOJIOM» WIIH
«MaHy(hakTypoi». JlaHHOE 00CTOSTENHCTBO U MPUBEIO K MHOTO3HAYHOCTH TOJIKOBAHMUS
1 Pa3HOOOpa3HOro 0003HAYEHUS JKMIIBIX BIIAJICHUH C IPON3BOJICTBEHHBIMU IOCTPOIKa-
MU B nucbMeHHbIX ucTouHnkax XIX—-XXI BB.

B nauane XX Beka B cTarhsax xypHaia [leTepOypikckoro o0mecTBa apXuTeKTopoB
«3omunii» ObIIO ONMYOIMKOBAaHO HECKOJIIEKO MHEHHUI HpeacTaBuTeneil npodeccnoHab-
HOTO COOOIIECTBA, MBITABIINXCS BBIICINTD U3 «3aBEACHUID «(paOpuKy n MaHyDakTypy»
Ha OCHOBaHMHM MexaHu3auuu nocienaux [14]. OgHako, COrJIaCHO JIEMCTBOBABIIUM J10
1917 1. 3aKOHOITONOXKEHUSM, «3aBeieHHsI M (paOpUYHbIE 3aHNs» OBLIN MPU3HAHBI TOXK-
JICCTBEHHBIMHU. TOXI€CTBEHHOCTh TEPMUHOJIOTHN PACIIUPUIIA THIIOJOTHYECKYIO KJlac-
cU(pUKAINIO0 00BEKTa MCCIIEIOBAHMS, T. K. ITO3BOJIMIIA MPUYUCIATH K IPOMBIIIICHHBIM
ycaap0aM BIaJICHUS C YTPAYCHHOM, OTCYTCTBOBABIICH MM BHIBEJCHHOMN KIIION 30HOM,
HO NPUHAUIeKABIICH BiIaAebIly-(padpuKaHTy, IPOKUBABIIEMY B IpYroM Mecre. Takum
o0pazom, k 1Y mornu ObITh IpUUNCIIEHB! OOJIBIINHCTBO 3aBOJACKHX, (PaOPUUHBIX KOM-
IJIEKCOB U UJIbIX BIaJCHUN NpU HUX, CIOKUBLIIMXCA 10 1910-x T

Kak 0bu10 yHOMSIHYTO paHee, TOMUMO KPECThSIHCKHX, IPENMYIIECTBEHHO, HeyKa3-
HBIX M HEYUTEHHbIX npeanpustuil, B Poccuiickoit Mmnepuu 10 nocienHeil yeTBepTu
XIX B. cymecTBOBaI0 0OJIBIIOE KOIUIECTBO YKa3HBIX (haOpHK, 3aBOIOB U MaHY(DaKTYD,
KOTOpBIE HE MOIIH OBITh mpuumcieHsl K [1Y BBuay ocoOeHHOCTEH NX (OPMHPOBAHMS,
MIOTOMY 4TO OHH:

— TpUHAJUIekAJN IBOPSHAM, KyNIaM WM WHOCTPaHHBIM I'pakgaHaM (IIpOM3BOJI-
CTBO Pa3BUBAJIOCH 110 MPUHIIUITY KPEITOCTHON MaHy(aKTypbl; IPOLYKIHs OblIa OpHeH-
THUPOBAaHA Ha BHICIINE CIIOM HACEJICHUS MM HYX/bl apMUN);

— U3HAYAJIBHO CTPOMIIKCH 110 MPOEKTaM apXUTEKTOPOB M MHKEHEPOB KaK 3aKOH-
YEHHBIE aPXUTEKTYPHbIE (PaOPUIHbIE KOMIUIEKCHI C YETKUM KOMITO3UIIMOHHBIM ITOCTPO-
€HHEM M CTWIIEBBIM eqUHCTBOM. Hepenko ais mpoekTupoBaHust (abpHKH IPUBIIEKAINCH
WHOCTPaHHBIE CIIEUAIINCTHI;

— HCTETHYECKasi COCTaBJISIONIAasl apXUTEKTYPHOTo oOpas3a MOINIa IPeBaIHpOBaThH
Ha/l TEXHOJIOTHYECKOH pallMOHAIBHOCTBIO, BHECEHHE MPOCTPAHCTBEHHO-TIIIAHWPOBOY-
HBIX U TEXHOJIOTHYECKUX U3MEHEHHI He MPelyCMaTpHBaJIOCh;

— SIBIISUTACH «yYETHBIMID) NPEANPHUSATUSIMH, T. €. KOHTPOIUPOBAIHUCH TOCYAAPCTBEH-
HBIM OpPTaHOM y4eTa MaHy()aKTypHBIX HPEANPHUITHH.

[IpumepoMm yKa3HOTO MpeaUpUSATHs, OOJAJABIIETO BCEMHM NEpPEUUCIICHHBIMH
IIPU3HAKaMH, SIBSUIOCH JIBHOBOAUYECKOE 3aBeneHHe KHs3st A. WM. bapsrunckoro B
JomOpoBckoit sxkoromun [lonraBckoit rydoepann B cepenuae XIX B. Bricokast kupmmy-

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 229



rS Teopusi u ucmopusi apXumeKniypul, pecmaspayus
~ U PEKOHCMPYKYUSL UCTOPUKO-APXUMEKMYPHO20 HACLeOUs.

Has IbIMOBast TpyOa 3aBO/Ia, PACIIOJIOKEHHAS B IEHTPE KOMITO3UIINHU TIPEPUSATHS, CTa-
Jla BEPTHKAJIBHOH OCHIO, K KOTOPOH TATOTEIM CUMMETPHUYHO PACIIOJIIOKEHHBIE BOKPYT
KOpIIyca, CBSI3aHHbBIE C HEH MOA3EMHBIMHU JIbIMOX0/aMH. HecMOTpsi Ha MPOCTOTY apXu-
TEKTYpbl, Oenbruiickomy unxenepy I. Jle-/loxTy, nmpuriameHHOMY KH3eM Ul OpTaHu-
3alU¥ MPEIIPUATHS, YIAIO0Ch CO3/1aTh I'PAIMO3HBIN, ((yHKIMOHAILHO 1eJIeCO00Pa3HbIH
ApPXUTEKTYPHBIN aHCAMOIb [15].

CBoiicTBEHHAsE YKAa3HBIM HPEANPHUATHSAM APXUTEKTYpPHO-IUIAHUPOBOUHAS PHUTHJI-
HOCTb BKYIIE C COIIMAJIbHBIMHA U3MEHEHUSIMH, Ha3pEBIIMMHU B 00IIECTBE, CIIOCOOCTBOBA-
1M yranky oonpmmHceTBa M3 HUX B KoHIE X VIII — navane XIX BB. Tem He MeHee, apxu-
TEKTYPHO-IUIAHUPOBOYHBIE U COLUAIBHO-UCTOPUUECKHE OCOOEHHOCTH (OPMUPOBAHHS
TaKUX TPEANPUATHH YKa3bIBald Ha TO, YTO MMEHHO OHM, B OOIIEIPUHITOM CMBICIE,
MOTJIM Ha3bIBaThCs (padprKamu, a He MPOMBIIUICHHBIMH yCab0aMu.

B cpaBuenun ¢ dgadpukamu, k [1Y ObuM OTHECEHBI KHJIbIE KOMIIIEKCHI ¢ TIPOH3-
BOJICTBEHHBIMU CTPOCHUSIMH, KOTOPBIC UMEIH OJTHY WJIN HECKOJIBKO M3 MEPEUNCIICHHBIX
0COOCHHOCTEH:

— 110 (yHKIMOHAIBHO-TNIAHUPOBOYHOMY ITOCTPOCHUIO OBUIN CXOXH C TPaJNINOH-
HOH X035HCTBCHHO-KHUIION ycaab0oii;

— MPHUHAIIIC)KATIH KPETIOCTHBIM KPECThsIHAM WIIM KPECThsIHaM, BBIKYTIHBIIMMCS W3
KpPENOoCTHON 3aBUCHMOCTH;

— IPOXOJWIN JUTUTEIBHBIN EePHOJ apXUTEKTYypPHO-TUNIAHKPOBOYHOTO (hOPMHUPOBA-
HUSL B pe3ylbTaTe KOTOPOTO IIPETepIIeBaIM MOCTOSHHOE M3MEHEeHHE (DYHKIHMOHAIBHO-
TEXHOJIOTHYECKOH CTPYKTYPBI M aPXUTEKTYpPHO-CTUIIEBOE ITPe0Opa3oBaHue;

— TIOIBUKHOCTH TOCY/IaPCTBEHHOH «yYETHOCTHY.

Jlist TOCTYIIHBIX HAYYHBIX MHCHMEHHBIX HCTOYHMKOB ObllIa XapaKTepHa BapHaTHB-
HOCTH TEpMHUHOJIOTHYECKOTO 0003HaueHus [1Y, o0yciioBieHHAs PsIIOM HCTOPUKO-COIH-
AJIBbHBIX (aKTOPOB:

— COCJIOBHAsI IPUHAUICKHOCTD BiIajienbla ycaab0bl. [IpoMbInuIeHHBIME IpepH-
stusiMu B Poccuiickoli MiMnepuun B pazHoe BpeMs BiaJielId HHOCTPAHHBIE TPpaKAaHe,
JBOpPsIHE, KYIIIBI, MeIIaHe, KpecThsiHe. O003HaueHHsI «3aBO/ICKas ycaabbay», «ycaanla ¢
(habpuxoit», «padprka» NCIIOIB30BAINCH ITPH ONMUCAHNUHN IBOPSIHCKUX M KPYITHBIX KyIle-
YEeCKHUX ycazeO ¢ MPONU3BOJCTBOM.

— pacnonoxkeHne obbvekTa uccienoBanus. O003HAYECHUST «PEMECICHHAsN, «IIpo-
MBICJIOBAs», «MacCTEpPCKas», «3aBEICHNE» OBbUIM XapaKTEePHbI JUIsl ONHCAHUS CENIbCKUX
ycaeo; i TOpoACKHX — «(habpuuKay, «IIPOMBIIIIICHHAS).

— 00BEM ¥ YPOBEHb TEXHOJOTHMYECKOTO pa3BHUTHsI Ipon3BojcTBa. OO03HAUCHHS
«TIPOU3BOJICTBEHHAS», «PEMECIICHHAs», «IIPOMBICIIOBAs», «(haOpHUUHas) U «TOProBas,
«KyCTapHas» XapaKTepHBI JUIs YKa3aHUs Ha Pa3HbIE 110 pa3MepaM M OCHAIIEHHOCTH Kpe-
CTBSIHCKHE, MEIIAHCKUE, KyIIedYeCKHe ycaabObl C TPOU3BOICTBOM;

— 0003HaueHNEe MTPOMBIIUICHHBIX MPEINPUATHH KaK «JIaBOK» B HEKOTOPBIX 3aKOHO-
natenbHbIX JokyMmeHTax XIX B. [16].

B HenaBHO onmyOIMKOBaHHBIX HAyYHBIX TPYAax BCTPEUAIOCHh pa3IndHOe 0003Haue-
HUE KWIBIX BIAJCHUH ¢ KOMIUIEKCOM NTPOU3BOJCTBEHHBIX ITOCTPOEK:

— «3aBOJICKasl ycanp0a» M «ycaneOHO-IIPOMBIIIJICHHBIH KOMIUIEKC» B OTHOIICHHH
JIBOPSIHCKUX METAJUTyprudecKux 3aBomoB IlogmockoBes [17] m Huxeroponckoit obma-
CTH;

— «MHOTO()YHKIIMOHAJIBHBIN ycaaeOHO-IIPOU3BOACTBEHHBIN KOMIIJIEKC» B OTHOILIE-
HUU BJIAJICHUH TOPTOBO-IIPOMBIIUICHHEIX cenl Hinkeropomackoit u Kocrpomckoii ryoep-
auu [18];

— IPOMBICJIOBBIN IBOP» B OTHOIIEHUH ropoickux ycaned Llenrpansnoi Poccun
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cepeaunsl XVII B. [19].

— «IPOMBIIICHHAS yCaab0a» B OTHOMIEHUH OAHOTO M3 TPAJUIHMOHHBIX THIIOB Ta-
TapcKo roponckoi ycaap0sr Kazanu [20].

TepMuH «IIpoOMBIIICHHAS ycaap0ay BCTpedaics IpH yKa3aHUH (GYHKIIMOHAIBHOTO
HA3HAYCHUS IPOU3BOJICTBEHHOrO CTpoeHus («HaboitHoe 3aBenenme» [21]. «Toproso-
MIPOMBIIIUICHHBIMIY ycaabbaMu ObuTu HaszBaHE [1Y Topoxama [2]; «ycans6oit u gpabpu-
KOI» — Kuiible BiaaeHus ¢ npeanpustusiMu B [1aBnoso [22]. TepMuH «IIpOMBIILIEH-
Has ycanpOa» ucronb3oBaics E. I IlleOoneBoit mist onmucaHusl KyHeYeCKUX >KMIBIX
BJIQJICHUU C TPOM3BOICTBOM, BO3HUKIINX B MaHy(dakrypHbIi mepuox. [Ipu stom E. T.
[IleGoneBa BbIAETMIIA CIIE «MEIIAHCKYIO PEMECICHHYIO ycaab0y», OTIMYaBIIYIOCS OT
[IPOMBILUIEHHONW «CEMEWHBIM XapaKTepoM IpOou3BoICTBa» [23].

[To MHEHMIO aBTOPA, YIIOTpEOICHHE TEPMIHA KITPOMBIIIIICHHAS» M0 OTHOLIEHHUIO K
JKUJIBIM BJIQJIGHUSIM C ITPOM3BOJCTBEHHBIMH CTpOeHMsAMHU VIBaHOBO-Bo3HeceHcka Ob110
HaunOosee KOppeKTHBIM. CIIOBO «IIPOMBIIUIEHHOCTBY MPOUCXOIAMIIO OT PYCCKOTO CIIOBA
«IIPOMBICEI» WIN «IIPOMBIIIISTH» W 0003HAYANIO XO3IHCTBEHHYIO ACATEIBHOCTD YelIo-
BEKa, HAIPaBJICHHYIO Ha IIPOMU3BOJICTBO CHIPhS, IPOAYKTOB, SHEPIuH, opynuil Tpyaa. T.
K. TEHE3UC MPOMBIIIUIEHHOCTH JIEKaJl B NCTOKAaX JIOMAIIIHEro X035 CTBa, BCe BOSHUKIINE
Ha OCHOBE TPAJANLMOHHON X03SHCTBEHHO-KMIION yca b0bl BIaICHUS C IPON3BOJICTBOM,
B T. 4. BCE PACCMOTpPEHHBIE ycaas0b1 lIBaHOBO-Bo3HECceHCKa, HE3aBUCHMO OT OTpaciie-
BOW crienuain3aniu 1 00beMa PaCHOIOKEHHBIX B HUX MPOM3BOACTB, OBLIO MPHHATO
CYNTATh POMBIIUICHHBIMH.
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The article considers scientific definitions and interpretations of residential property with a
complex of industrial buildings used in scientific works. It states that at present a common, generally
accepted terminological definition of this historical and architectural heritage is not available.
Counting on peculiarities of the historical, cultural, architectural and planning formation, the
author proposes to differentiate these types of estates into «factories» and «industrial estatesy.
The use of the term "industrial estate” in relation to Ivanovo-Voznesensk industrial complexes of
the second half of the XIX — early XX centuries is found to be the most correct.
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Paccmampusaemces cmanosnenue u pazgumue cmuis Ouo-mex 6 Hogeuuiel 3apyoedicHoll
apxumexmype Kak 00HO20 U3 6eKmMopos cmuis xai-mek. Ocoboe HUMAHUE YOeNiemcs AHAIUZY
VHUKAIbHBIX 30AHULL U COOPYICEHUT, 8 KOMOPBIX NPOCIENCUBAIOMCI CUMOUO3 NPUPOObL U MEXHUKL.
Buo-mex demoncmpupyem axmyanivHbie NOUCKU 8 PAMKAX IKOLOSUYECKOU APXUMEKMYpPbl, KOMO-
oM npunadxedxcum oyoyujee.

Xali-Tek — HeOpAUHAPHBIN CTUJIb B HOBEIlIIEeH apXUTEKType U Au3aiiHe, KOTOPBIH
Oepet cBoe Havalio emie B panuoHanu3Me XIX Beka, HO CaMOCTOSITEIBHBIM CTHIIUCTH-
YeCKHUM TEUEHHEM CTAHOBUTCS JUIIb B 1970-X roasl, cTaB OJHUM U3 IPKUX MPOSBICHUH
MO3AHETO MOAEPHU3MA U JOMOJHWI PAllMOHAJIBHYI0 HOBAI[MOHHYIO JIMHUIO Pa3BUTHSA
apxutekTypbl XX u XXI BB.

Cruitb Xaii-TeK B CBOEM pa3BUTHH MPOILEN MYTh BCEBO3ZMOXHBIX PE0OPa30BaHUI:
OT BEJIMYaBOH MOHYMEHTAJILHOCTH U MEXaHOMOP(HOCTHU IO TUIABHBIX M TUIACTHYHBIX
npupoaHbix GopM. Kpome ocHOBHOIT MeTadopbl TEXHUKH MPOMBIIUICHHBIX COOpYKe-
HUH, OIHUM M3 IPOO0OPa30B JUIsl SKCIIEPUMEHTOB Xal-TeKa cTajla OpaHKepesi ¢ MeTal-
JIO-CTEKJISTHHON 000JI0YKO#, MepeKphIBatoNias 3HaYUTEIbHBIE IPOCTPAHCTBA, KOTOPas
B COBOKYIHOCTU CO CTPEMJIEHHEM K HKOJOTMYHOCTH MOCIHYKUIa MPOTOTUIIOM HOBOM
BapHaliK Xal-TeKa, CO3/1aB ONPe/ICICHHBIH CUMOMO3 MPUPOJIBI U TEXHUKH — OHO-TEK.

CymiecTByeT MHEHHE, YTO MEPBBIM IIar Ha MyTH CTAHOBJCHWS KOHLEHIMH OWO-
TeKa clenay aMepukaHckuil apxurekrop ®psuk Jlnoig PaliT (0CHOBOMOIOKHUK Opra-
HUYECKOW apXUTeKTypsl) B 1939 rony. OH mepBbIM BBICKa3all MBICIIb, YTO apXUTEKTypa
MpeACTaBiIsieT COO0H KUBOK OpraHu3M, KOTOPBIH PacTeT U CyIIECTBYET B COOTBETCTBHU
C 3aKOHaMU MPHUPOJIbI, B TApPMOHUM C OKpYKaroIuM ero MupoM. [1] bruo-tek, B coBpe-
MEHHOM €TI0 IOHUMaHHUU, BO3HUK B KOHLIe XX — Hayasie XXI Beka u B HacTOsALIEE BpEMS
HaXOAMTCSl Ha HOBOM JTalle aKTUBHOTO pa3BuTHs. Hanpasienne Ono-Tex onupaercs Ha
¢drrococKyro KOHIETIINIO, KOTOpast IPeJICTaBIsieT cO00 CO3JaHNe HOBOTO IPOCTPaH-
CTBa JUISl )KU3HEACATEIBHOCTH COBPEMEHHOTO YEJIOBEKA, OOBEIUHSIONIET0 MPUHIINIIBI
OMOJIOTHH, COBPEMEHHBIX SHEProcOeperaromnx TeXHOIOI I 1 apXUTEKTYPHI.

OnHUM U3 SIPKUX NPUMEPOB 3[aHMs B CTHIIE OMO-TeK siBisieTcs HeOockped CeHT-
Mbopu Dxc 30 6puranckoro apxurekropa H. @ocrepa (2001-2004). D10 nepBbIi «dKO-
JIOTUYCCKU YHCTHII» 41-3TakHbiil HeOockpeO B JIonaoHe. biaronaps HeoObI4HOI Gop-
Me, CO3/JaHHOM ¢ MOMOIIBIO CETYATON METAIITNYECKON KOHCTPYKIIUY U SHEPTUU COTHEU-
HBIX OaTapei, OHO B/IBOE HPKOHOMHYHEE IPYTHX HeOOCKPeOOB aHaJOrMYHOTO pa3Mepa. A
€ro a’poJrHaMuuecKas GpopMa yBeIMYMBACT KOJIMYECTBO €CTECTBEHHOTO CBETA M BO3-
nyxa. 910 180-MeTpoBO€ 3/1aHHUE KUTEIU MPO3BAIH «KOPHUILIOHOM». J[eJl0 He TOIBKO
B XapakTepHOH (opMe, HO U B MTOKPHITUU CTEKJIOM 3€JICHOBATOTO OTTEHKA, YTO SIBJISICT-
Csl BKHOW COCTaBJISIIOIIECH DHEprocOeperaomumx CUCTEM 3[aHHs. 3[aHHe BO3BEICHO
C MCTIOJIb30BaHUEM JKOJIOTHYHBIX CTPOUTENBHBIX MaTepuanoB. Apxutekropa Hopmana
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docrepa cYUTAIOT OJHUM U3 OCHOBHBIX IpE/ACTaBUTENCH OMo-Teka. MHOrme ero mpo-
eKTHI Pa3IMYHBIX 3JJaHIH BRICOKO 3KOJIOTHYHEI (puc. 1 1B. BKIeikn) [2].

He menee untepecen apyroit npoekt apxutektopoB H. @octepa n 3. Cmurra — 3K0-
ropox Macnap 8 OAD (2009 r.) [Ipoekt 3nanus mrad-kBaptupsl Macaap-Cutu cocTout
13 METAJUIMYECKUX CETYAThIX KOHCTPYKLHUH C HUIepOOJONAHBIMH OALTHSIMHU, KOTOpPHIE
BBIITOJIHAIOT (DYHKIMIO OIOP KPBINIM, & TAK)KE UIPAIOIINX POJIb CBETOBBIX KOJOIIEB H
OJTHOBPEMEHHO 00ECHEeUNBAIONINX €CTECTBCHHYIO BEHTHJISIMIO 3/1aHUS, YTO COOTBET-
CTBYET TPaJUIMOHHBIM apabCKUM IpHeMaM B apxuTekType. KomIiuiekc, B KOTOpoM,
Hapsagy ¢ oducamu, 3alJIaHUPOBAHBI JKWIIbE, Mara3uHbl U Kade, caabl U MOJICIbHBIA
3al, a TaKKe JOCTYIl K TOPOJCKOM TPaHCHOPTHOW cucTeme, OyneT moTpednars Ha
70 % MeHbIIE BOABIL, YEM CTaHJApTHAs OCTPONKA TAKOro ke pasMepa. [Ipenxycmorpena
TaKXKE CHCTEMa OXJaXKACHUS BO3/lyXa B IMOJ3EMHBIX €MKOCTSX, CaJlbl BHYTPHU 30aHUS U
HAa MEePEeKPBITHHN BEPXHETO 3TAXKa, CUCTEMa OCTEKJICHUS, KOTOPAsk TI03BOJIUT IPOHHUKATH B
3/1aHHME CBETY, HO He Terury conHua. ConHeuHast Oatapest Ha KpOBIIE, OHA U3 KPYyIHEH-
IIMX B MHpE, MTO3BOJIMT BeIpabareiBarh 103 % 31nekTposHeprun, HeoOX0 MMOH 3/1aHUIO.
[Ipu 5TOM OHO CBOMM BOJHHCTBIM HOKPBITHEM M THIEPOOIOUIHBIMH TPUOOBUIHBIMH
KOHCTPYKITUSAMH 00pamieHo K NpupoaHeiM GopMaM (puc. 2 1B. BKIeHkn) [3].

Kak yxe oTmMedanoch, B apXHUTEKTYpHO-CTPOUTEILHONH OMOHUKE OOJIBIIOE BHUMA-
HUE YJENSeTCsI HOBBIM CTPOUTEIbHBIM TeXHOJOTHAM. Tak, B obnacti pa3padoTok -
(beKTHBHBIX M OE30TXOIHBIX CTPOMTENIBHBIX TEXHOJOTHWH, NMEPCHEKTUBHBIM HallpaBie-
HUEM SIBIISIETCS CO3JJaHNE CIIOUCTBIX KOHCTPYKIMA. Mnest popmooOpazoBanust mpu 3TOM
3aMMCTBOBaHA y TTyOOKOBOJIHBIX MOJIITIOCKOB. WX NMpOYHBIE paKyLIKH COCTOST U3 psiaa
YepenyIoIUXCs )KECTKUX W MATKHUX IUIacTHHOK. [10700HBIH npuHIMT OBLT MCIIONB30-
BaH apxuTekTopamu cryauu StudioGang nipu ctpoutenbcTBe HeOockpeda AquaTower
B Yukaro (2009 r.), KOTOpHI MpeAcTaBIsieT co0oll turacTudHbil 00beM. Ero dacambr
oopMIIEHBI psaMU KPUBOJIMHEHHBIX IUIACTHH-0AJIKOHOB, MPUIAIONINX €My HEOOBIU-
HBIH OOJIMK, BBI3BIBAIOMINN PA3IMYHBIC ACCOLHUAIMN C OPraHUYECKUMHU IPHPOIHBIMH
(hopmamMu, WM POKAAIOLINIA aCCOLUAINI C TPUIYJINBBIMU BEIBETPEHHBIMU CKAIbHBIMU
opoAaMu. ITO ACUCTBUTEIBHO HE IIPOCTO JIOM, @ JIOM-CKYJIBIITYpa. MHOTOYHCIICHHBIE
OaJIKOHBI M TEPPAChl YEPEAYIOTCSI ¢ MACCUBAMHU OOJBIINX CTEKJITHHBIX ITOBEPXHOCTEH,
KOTOpBIE NMPHUIAIOT 34aHUI0 CBETOIIPO3PaYHOCTh. KajkeTcst, 9TO 3TO MPOCBETHI, B KOTO-
PBIX BUIHA CIIOKOWHAS TIIa(b BOIBI (pHc. 3 1B. BKICHKH) [4].

Bro-Tek B apXuTeKkType IMpeArnosaraeT Co3JaHue 3JaHAi U COOPYKEHUH, KOTOpbIe
MIPENCTABISIIOT OO0 ecTecTBEHHOE MPOJIOIKEHHE NMPHUPOABI, HE BCTYMAIOMIUX C HEH
B KOH(JIUKT, B YaCTHOCTH B IUTaHe (popM0ooOpa3oBaHmsl, HO MAKCUMAIBHO TEXHUYECKH
OCHalIeHHbIe. [J1aBHAs 1enb CTHISIONO-TEK — 3TO CTPEMIICHHE K CO34aHUI0 SHEProdd-
(beKTHBHBIX U KOM(MOPTHHIX 3/1aHUN C HE3aBHCUMBIMHU CHCTEMaMH XH3HEOOeCIIeueHMs,
YTO MO3BOJISIET JIeJIaTh 3AaHUS NIPAKTUYECKH aBTOHOMHBIMH. CTPYKTypa TakuX 31aHUH
MIpeaCcTaBisieT coOOH KapKac C ILEeJBIM KOMIUIEKCOM HMHXEHEpPHOTo oOopynoBaHus. B
3/IaHMAX YCTAHABIMBAIOT COJTHEUHbIE OaTapeu, KOJUICKTOPHI [u1st cOopa JOXKIEeBOH BOJIBI,
YCTPamBaIOT TEPpachl C 3€JIEHBIMU HACAKIACHUSIMH, OPHUEHTHPYSICh HA MaKCHMAaJIbHOE
HCIOJIb30BaHUE €CTECTBEHHOTO OCBEIICHHUS M BeHTWIIALUH. [Ipu cTpouTeabcTBe 31aHIH
MIPUMEHSIOTCS HKOJIOTHYECKH YHCTHIE MM BO30OHOBIISIEMbIE CTPOUTEIIEHBIE MAaTEPHAIIBI
1 KOHCTPYKIIUH.

TaxuM 31aHUEM ABISETCS XKUIOH ToM-HeOockped AgoraGarden 1o poekty 6eib-
ruiickoro apxurekropa Buncenra Kamne6ora (Vincent Callebaut) B TaiiBane, mocTpoeH-
Helid B 2017 . 3nanne npencTasiseT co00H KOHCTpyKuuio OamHu B 20 sTakel, KoTopas
noBopaunBaetcs Ha 90 rpaaycoB npu MoabeMe — IMOBOPOT Ha 4,5 Tpajyca 3a ypOBeHb.
HebockpeO OblT CIPOEKTUPOBAH € YIETOM KIMMATHYECKUX M SKOJOTHYECKUX YCIOBUH.
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Bonpimne momany 3eaeHbIX HacaXIeHUH M0 MPOEKTY MO3BOJIT 3[aHNI0 €KETOIHO T10-
momarh 130 TOHH yIeKHucesaoro rasa u3 Bosmyxa. LleHTpanbHOe sSApO 3maHus Ipen-
CTaBJIsIeT COOOH CHCTEMY HaBECHBIX CTECH C ABOHHOM OOIIMBKOM, KOTOpas obecrieunBacT
MIACCHBHBINA KJIMMAT-KOHTPOJIb JJISI BEPTUKAIBHOW IUPKYIISIU BO3/yXa BO BHYTPEHHHUX
pocTpaHcTBax. Jlpyrue skosornueckne 0COOCHHOCTH BKIIIOUAIOT CHCTEMY PELUPKYJIs-
LUK JIOXKJIEBOW BOJBI, HU3KOE 3JIEKTPOHHOE CTEKJIO, (DOTOIIEKTPUUECKYIO COTHEUHYIO
Oarapero Ha Kpblllie ¥ HaBecax, YHeprocoeperaronye JUPTHl 1 aBTOMATH3UPOBAHHBIC
MOHHUTOPBI SHEProcOEpeKEeHNs, KOTOPbIe aJalTHPYIOTCS K KINMAaTH4€CKUM 0COOCHHO-
CTSIM. DTOT 3K010M o0aaeT HeoObraHOM (hopmoii B Bune ciimpanu JJHK. Obpas 3nanus
MeTadOpruieH — ero CYMTAIOT CHMBOJIOM B3aWMOJICHCTBHS YeslOBeKa U Mpupoasl (puc. 4
IIB. BKJICHKH).

He menee nnTepecen apyroi npoekt BuncenTa Kamne6ora — mpoexT KyIbTypHOTO
neHTpa «Jlactoukmno rHe3no» B ropoxae TanwkyH, TaiiBanb (2014 1) 3nanue mpeacras-
JseT co000¥ TPeyroNbHUK, TOBEPHYTHIA 80 pa3 BOKPYT JLTHNTHIECKOI JeHTH Mebunyca.
Coopy>keHHe BBICUTCS HaJl TUIOCKOCTBIO 3€MJIN, CO3/IaBasi CBOJUAThIe OTBEPCTHS B LICH-
TpaJIbHOM 00beMe, KOTOPBII CTAaHOBUTCS «OCCKOHEUHBIM MaTHO». ONOphl, HA KOTOPBIX
JICPKHUTCS OPUTHHAIbHAS 110 COOCTBEHHOM T€OMETPUN KOHCTPYKIHS, YXOIST IO/ 3eM-
JI10, OpraHn3ys OOJIBIION BecTHO0Ib, OMIIETHYIO KacCy, MarasuHbl 1 kade. CTEKIsIHHOE
MIEPEKPBITHE 3TOTO MECTa IO3BOJISIET OCBEIIATh €r0 MPSIMBIM COJIHEUHBIM CBETOM, TaKXKe
JICKOpUpPYeT BHYTPEHHUI 1BOp HaBepxy. Kopumop CBSI3BIBACT 3TO MOI3EMHOE MECTO C
KOH(EpEHI-IIEHTPOM, MaCTepPCKUMHU U apxuBaMu. Camble HMKHHE YPOBHHU BKJIIOYAIOT
TIO/I3EMHYIO MTAPKOBKY M CHCTEMBI 3aIIUTHI OT CTUXUIHBIX OCICTBUIA (pUC. 5 IIB. BKIICHKH) [5].

dunocodust HampasieHHs OHWO-TEK XapakTepHa i (uiaocopun A3MATCTKUX
CTpaH, I7le apXUTEKTYPHbIC PEIICHHS B Psi/ie CIIydaeB 00yCIIaBINBAIOTCS IPUMEHEHHEM
TPAHCUCHICHTHON NMPaKTUKH YUYCHUS «(PEH-IIyi», A1 KOTOPOTO THUIIMYHA BOCTOYHAS
TeMa M3MEHSIOINXCS B3AUMOOTHOLICHNH MEX/1y 0OIIECTBOM U IPUPOJIOH.

MesxayHapoaubii Meana-ueHTp «Pennke» B [IeknHe MoCTpOEH 10 MPOEKTy apXu-
TeKkTypHO# Tpymmsl BIAD (2012 1.) OOBEKT BBIIIOIHEH U3 CTALHOW 000I0YKH, BHYTPU
KOTOPOH CO37aHO OTPOMHOE IPOCTPAHCTBO, KOTOPOE MO3BOJIIET OPraHU30BBIBAThH pa3-
JUYHbIEe (YHKIMOHAJIbHBIC 30HBI. 3/aHUE MPEACTABISIET COOOH IUHAMUYHYIO CKYJIb-
NTYpHYIO ()OPMY I'MTaHTCKOTO KOJIbIIA HEIPABHIBHOHN (POPMBI, BHEIIHSSI 000I0UKa BbI-
MIOJTHEHA U3 IBOMHOTO CJI0S CTAIBHBIX KOHCTPYKIUH, PACTIONOKEHHBIX 110 CITUPAIIH, YTO
MO3BOJISIET YMEHBIIUTH MOTPEeOJICHHE YHEPTUN Ha 000TpeB M OXJIaXaeHHue 37aHus. Ee
Ha3bIBAIOT OTPOMHOI1 IeHTOi MeOuyca, koTopast Ho3BoJIsIeT C(HOPMHUPOBATH AP PEKTHBIN
ApPXUTEKTYPHBIN AU3aliH. 31aHUE PACIOIO0KEHO B 3€JI€HON MapKOBOM 30HE U OPraHUYHO
aJaNTHPYETCS] K CBOEMY HMPUPOIHOMY OKPYXEHHUIO. DCTETHUECKUI 00NnK QyTypHCTH-
YECKOT0 3/1aHUs (POPMHUPYETCSI C TOMOIIBIO IPUMEHEHUS THOKUX METAJNIOKOHCTPYKIUH,
HO IIPH 5TOM BBI3bIBA€T ACCOLMALIMN C TUTAHTCKOM PaKyIIKOW MM TUTAHTCKUM SIHIIOM (puc. 6
IIB. BKJICHKH).

3n1aHne KyJIbTypHOTO LIEHTPa B BHIE IBeTKa JoToca IheLotusBuilding mo npoek-
Ty apXUTEKTYpHOU aBCTpanmuiickoi gupmer Studio505 (2014 1.) Bo3BeIeHO B IEHTpE
HCKYCCTBEHHOTO Bomoema. OHO COCTOMT M3 TpeX OOBEMOB — IIBETOYHBIX OYyTOHOB U
BBINOJIHSET POJIb HOBOTO OPHEHTHPA B TOPOJCKOM mpocTpaHcTBe Yanwkoy B Kurae.
Bripocuiee Ha Ti1aaM MCKYCCTBEHHOTO 03€pa «IIBETYILEE» 3AaHUE SIBISICTCS paclIupe-
HHUEM CYIIECTBYIOIIETO MTOJ36MHOT0 MyHHIINIAIBHOTO YUPEXKJICHHSI, JOMOIHNUB €ro HO-
BBIMH KYJIBTYPHBIMH M OOIIeCTBEHHBIMU (pyHKIMAMU. DopMa 37aHNST CUMBOJIM3UPYET
POJIb IPUPOBI IS YesloBeKa. DHEProdHeKTUBHOE 3AaHUE SBISIETCS HHTEPECHBIM TIPH-
MEpOM IKOJIOTHYECKOTO MPOSKTUPOBaHUS B cTHIe Ono-Tek. Tak, 2500 reoTepManbHBIX
CBail, KOTOpBIE PACIIOIIOKEHBI 110l TOBEPXHOCTHIO MCKYCCTBEHHOTO 03€pa, HOMOTaroT
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Puc. 1. Centr-Mopu Oxc 30, apx. H. ®ocrep, Puc. 2. l'opox Macnap, apx. H. @octep u 3. CMuUTT,
JlonzoH (20012004 ) OAD (2009 1)

Puc. 3. Aqua Tower, apx. crynus Studio Gang,  Puc. 4. Agora Garden, apx. B. Kamne6or, Taii-
Yukaro (2009 1) BaHb (2017 1)




Puc. 5. «/lacmoukuno 2nesdox, apx. B. Kanne6ot, Puc. 6. Menna-nentp «DeHUKC», apX. CTyans
TatiBans (2017 1) BIAD, Ilexus (2012 1.)

Fi3Key Plan

Beams

Puc. 7. The Lotus Building, apx. crynus Studio Puc. 8. baunst Leeza SOHO, apx. ctyaus Zaha
505, Yanwxkoy (2014 1) Hadid, Architects, Ilexun (2013 —2019 1)
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HCIOJIB30BaTh BOMY JUISL OXJIAXKACHUS 37aHUS JIETOM M OTOIUICHUS B 3UMHHMH IEpHO/.
KoHcTpykTHBHAs OCHOBa 31aHMS (POPMHUPYETCS] METALNTMYECKUMH KOHCTPYKLHUSIMH C
peOpHcTOii CTPYKTYpOH, 0ONMIIOBKA BBIITOJIHEHA CBETONPO3PAYHbIMK TUIUTAaMH (puc. 7
IIB. BKJICHKH).

Hebockped Leeza SOHO B IlekuHe 1O TPOEKTYy apXHUTEKTypHOTO OIOpo
ZahaHadidArchitects coBMecTHO ¢ KuTaiickoii komnanueir SohoChina (2013-2019 1.)
BHEIPWIIN B TIPOEKT TEXHOJIOTHH, TTO3BOJISIOIINE 3HAYUTEIBHO COKPATUTh MOTpeOIeHe
SHEPIruy M BBIOPOCHI, 3arps3HAIONINE PUPOLy. KOHCTPYKIMS 31aHus IeIUT 00beM Ha
JIB€ «TAHIYIONIME» IOJOBHHBI, KOTOPbIe OOBOJIAKMBAIOTCS SIMHBIM (hacaJHBIM KOPITY-
coM. Bo3HuKaONMii aTpuyM NMPOCTUPACTCS HA BCIO BHICOTY OAlllHM, CTAHOBSACH CaMbIM
BBICOKMM aTpuyMoM B mupe. Ero Beicota — 194,15 M. ATpuyM NponycKaer eCTeCTBEH-
HBIA CBET BHYTpPb 3/IaHHs, BBICTYIAs B POJIM BaXKHOTO 3JIEMEHTA B CIOXHOHM cHCTeMe
BEHTWIILMK U TertoobMeHa Hebockpeba. CTekssiHHBIN (pacan uMeeT ABOIHYIO 3ByKO-
M30JISIUIO U COCTOUT M3 MHOXKECTBA CEIMEHTOB, PACIIOJIOKEHHBIX I1OJ] YIJIOM ISl J10-
TTOJTHUTEIBHOW HUPKYJSIUK Bo3ayXa. «Hemryiuaras» cuctema (hacagHOro OCTEKICHHS
MO3BOJISIET CIEJIaTh HE3aMETHBIMH OTBEPCTHS Ul BO3AyxooOMeHa. Kpome scrermue-
CKUX (YHKILUI, THTAHTCKUN aTpUyM UTPacT BaKHYIO POJIb B TEXHUYECKOM (YHKITHOHH-
poBanuM 31aHus. Ha HECKOMBKNX YPOBHSX IPEIyCMOTPEHbI IIEPEXO/Ibl, YCHINBAIOIINE
00IIYI0 KECTKOCTh U IPOYHOCTH COOPYKEHUS (PUC. 8 IIB. BKICHKH) [6].

B npeane 31anue, BHIIOJHEHHOE B CTHIIE OMO-TEK — 3TO MaKCHMAJIBbHO WM MOJ-
HOCTBIO CaMOCTOSITeNIbHAs, AaBTOHOMHAsI CHCTeMa, KOTOpasi OPraHUYHO BIIMCBHIBACTCS B
MIPUPOAHBIN JIaHAA(T U CyIIEeCTBYET B TApMOHUH € IPUPOAOH. bro-Tek — ctuncruye-
CKO€ TEUeHHE, HAPSMYIO CBSI3aHHOE C SKOJOTMEH W HOBEHIIMMU COBPEMEHHBIMH TEX-
HOJIOTHSIMU B apXUTEKTYpPE U In3aiiHe, KOTOPOE CO3AaeT HOBYIO apXUTEKTYpy OymyIuero.
Buo-Tek B apXHUTEKType MOXKHO paccMaTpUBaTh HE KaK MPOTHBOIOJIOKHOCTh Xal-TeKy,
a KaK OJIHy M3 ero TpaHC(OpMAIHii, KOT/a OH MONAAAeT 0] BIMSIHNE apXUTEKTypHON
OMOHMKH, OTKA3bIBAETCS OT (DOPM JKECTKOHM reoMeTpun M oOpaliaercs K MSITKAM ITIpH-
pomHBIM (popmam, IprodpeTas TMO0 aCCONMATUBHYIO, JTHOO MPEIMETHYIO MeTa(OopHd-
HOCTH U 00pa3HyI0 BBIPA3UTENBbHOCTH. [I0BOpOT Xal-Teka K NMpHUpOAE, IPU HCIIOIb30-
BaHUM HOBEUIINX KOHCTPYKIHMH M MPUHIUIOB (OPMOOOPA30BaHMS, XapaKTEPHBIX JUIS
JKUBBIX OPTaHU3MOB MM PACTEHHH, YKa3bIBACT ITyTh PA3BUTHS apXUTEKTYPbI OymayIIero.
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The article considers formation and development of the bio-tech style in the latest foreign
architecture as one of the vectors of the high-tech style. Particular attention is paid to the analysis
of unique buildings and structures in which the symbiosis of nature and technology can be traced.
Bio-tech demonstrates the current quest in ecological architecture, which belongs to the future.
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Kniouegvie cnosa: apXWTEKTypa IIKOIBHBIX 3[aHWH, «HHTCIUIEKTyalbHas» IIKOJA, OOBEMHO-
TUTAHUPOBOYHBIE M KOMIIO3UIIMOHHBIE IPOEKTHBIC PEIICHHS MIKOIBHBIX 3[aHUI.

Ananusupyiomesi  cogpemerHvle  WKOIbHbIe 30QHUS, UX (DYHKYUOHATbHOE, 00beMHO-
NIAAHUPOBOYHOE PeuleHie KAK OMpaXceHue UsMeHeHull 8 nedazo2uieckoll nHayke. Packpuisaromces
OCHOBHbIE NPUHYUNBL NPOEKMUPOBAHUS WIKOIL HOBO20 MUNA, CHOCOOCMBYIOWUX POPMUPOBAHUIO
NOTHOYEHHO20 PA38UMUs CNOCOOHOCMEN KANCO020 WIKOTbHUKA U CO30AHUIO OPYIHCENOOHOI
WKOILHOU CPeObl. DM WKOIbL A8MOPbI HAZLIBAIN «UHMELTEKNMY ATbHIMUY.

Pa3BuTHe 00mecTBa B BeK HHPOpMATH3aUK TPeOyeT COBEPIICHHO HOBOTO YPOBHS
MTOITOTOBJICHHOCTH IOApAcTaomero mnokoineHus. CMEHWIHCh 00pa30BaTeIIbHEIC
CTAaHAAPTHI, TIOCTOSHHO MEHSIOTCA ¥ YCIOXKHSIOTCA TIPOTPaMMBl  OOy4eHHUS
IIKOJTHHUKOB, COOTBETCTBCHHO W3MEHSIOTCS M TpPEOOBaHUS K CaMHUM IIKOJIEHBIM
3paHusAM. [IpoekTHpoBaHNE MKOIBHBIX 3MaHUN, TOTHOCTHIO OTBEYAOIINX H3MCHEHUSIM
B 00pa30BaHUM, SBISICTCS YPE3BBIYANHO aKTyalIbHOW 3a/1auei.

BrlsiBieHHE apXHTEKTypHO-TNIAHUPOBOYHBIX M KOHCTPYKTHUBHBIX OCOOCHHOCTEH
MPOEKTUPOBAHUS COBPEMEHHBIX KO KoHIIa X X 1 Hayana X X1 BB. 103BOJIMIIO HAM BHECTHU
MTOHATHE «UHTEIUICKTyaTbHash MIKoNa. «HTeIUIeKTyallbHas [IIKOJIa» — CUHCTBCHHAS B
MHPOBOH MPaKTHKE KOMITJICKCHas 00pa3oBaTellbHAsI TEXHOIOT U, IPHYEM OHA TPAKTYET
oOpa3oBaHHe HE KaK COBOKYITHOCTh 3HAHWHA, HE OrPAHUYMBACTCS HACHIIICHHEM
WHTEJUICKTA TOJNBKO 3HAHWSAMHE, a BKIIOUACT W BOCHHUTAHHE YU, W KyIbTypy IyXa.
W Bce 310 pa3BopaumBaeTcs Ha 0a3e COBPEMEHHOTO apXHUTEKTYpHOTO IMPOCTPAHCTBA
IIKOJIBHOTO 3MaHUs, 00eCIeunBas APYKEINFOOHYIO Cpedy A ONTUMATBHOTO Pa3BUTH
Ka)XI0ro peOcHKa.

OO0pazoBaTeNbHBIA CMBICT B )KH3HH peOCHKA HECYT HE TONBKO YUYCOHUKH M YPOKH,
HO TaKke M OOIICHHE CO CBePCTHHKAMHF, W BHEIIKOJIHHBIC BIICUATICHUS, U, KOHCUHO
JKe, TMPOCTPAHCTBA, KOTOPHIE peOCHOK ocBamBaeT. M 3TOT HOBBIA 00pa30BaTEIBHEII
CMBICTT BKJIFOYACT OTCYTCTBHE OYJUIMHTA, 3TOTO COBPEMEHHOTO Omda oOpaszoBaHus. U
€CIIH APXUTEKTOPBI MOT'YT IIOMOYb B PEIICHHUH ITOH MPOOJIEMBI, CO3/1aBast IPYKEITO0HOE
0e30macHOe TPOCTPAHCTBO, NAIOMIEe MECTO KaKIOMy pPeOCHKY II0 €ro BKycam,
HAaKIIOHHOCTSIM, TO 3TO YK€ OOJIBIIION BKJIAI B COBEPIIICHCTBOBAHHUE IIKOJIEHOM CHCTEMEI.
Tem Oonee, caMu MIKOJbHAST U YHHUBEPCUTETCKAsT CHCTEMBI O00pa30BaHUS HAXOMATCS
B KpHu3Hce, daBas HaOOp 3HAHUU W HE (OPMUPYS OBIANCHUC YYAIUMHUCS CHCTEMOM
MPEICTABICHAA O MHPE M YCIOBEKE, He BOCHHUTHIBAS B YYaIIUXCS CIIOCOOHOCTHh K
KPUTHYIECCKOMY MBIIIICHHIO.

Hamu mnpennmoxeHbl CIEAYIONINE KPUTCPUU, HATUYHE KOTOPBIX OIpEHeIsieT
«UHTEJUICKTYaIIbHYI0» IIKOIY: Co3/laHue JAPYKENMOOHOW cpenbl — Oe3omacHasi,
3q0poBasi W OnaroxenarenbHas cpema OOydYeHHs, BOCHUTAHUS W OOMICHHSA, a 3TO
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O3HaYaeT, YTO KAXK/IbIH peOCHOK 3aIIMIIEH OT OMACHOCTEH, yrpo3, BHI30BOB, PHCKOB,
HCKIJIIOYCHO HAaHECeHHE Bpe/a WK yuiepOa; IpUMEHEHNE HHHOBALMOHHBIX TEXHOJIOTHH
B OOy4YeHHWH, MHTEPAKTHBHBIX HPOCTPAHCTB; HAIWYHE OTKPBITOIO OOIIECTBEHHOTO
MIPOCTPAHCTBA M HAJIUYWE JIMYHOTO MPOCTPAHCTBA; HAJINYHE UTPOBOTO MPOCTPAHCTBA;
N3MEHIEMOCTh W BapuUaTHBHOE HCIIOJIB30BaHME MPOCTPAHCTBA; IUIACTHYHOCTH (OPM;
9Heprod3((HeKTUBHOCTh; SKOJIOIMYHOCTh — HEPa3pbIBHAS CBS3b C MPHUPOAHON Cpenoil,
AKTHUBHOE B3aMMO/ICHCTBHUE 3/IaHNs X IPUPOIHBIX JIEMEHTOB, MX BKJIIOUEHHE B IKOJILHY IO
APXUTEKTYpY M OIIOCPEIOBAHHO B YYEOHBIH IIpoIlecc; aBTOHOMHOCTbH pa3ieleHHUs
OJIOKOB IIKOJIBI HAa «EJIOBYIO YacTh», B COCTaB KOTOPOH BXOAWT aJIMUHHMCTPATHUBHBIH,
CHOPTUBHBIN M pa3BIeKaTEIbHBINA OJIOKH, OOPAIEHHYIO K YIHUIE, U «y4eOHYIO 4acTby,
KOTOpast CKPbITA OT I1a3 MPOXOXKHUX, 3ALIUIEHHYIO OT IIIyMa U OTKPBITYIO Ha COTHEUHYIO
CTOPOHY.

AHaJn3 cCOBPEMEHHBIX IIIKOJI X TPOEKTOB IIKOJIBHBIX 3aHNH, TOCTPOSHHBIX B Poccun
¢ koHIa XX Beka, IoKa3al PasHoOOpa3ne apXUTEKTYypPHBIX, 00bEMHO-TIIIAHNPOBOYHBIX
KOHCTPYKTHBHBIX pemieHui. [1o cpaBHEHHMIO cO CTPOMTEILCTBOM U HMPOEKTHPOBAHHEM
mKoJa B XX BeKe N3MEHHWIIACh CTPYKTYpa 3/1aHusl, IUNTAHUPOBOYHBIE penieHus. 1 MHorue
U3 ATHUX IIKOJIBHBIX 3/IaHUH YK€ HMEIOT YePThl « MHTEIUICKTYaIbHBIX» IIKOJ.

PaccmoTpuM 3TH COBpEMEHHbIE IIKOJIBHBIC 3/1aHUSI.

Xopowesckas eumnasus, 2. Mockea, Ien. npoexmuposwux «A-IIpoexm. Ky,
2017 200. (cMm. 1B. BKIeHKy, puc. 1). [Ipoektr «Xopomkona» 3aHsI IMEepBOEe MECTO Ha
MEXIYHApOIHOM KOHKypce Re-thinking The Future Awards («IlepeocMbiciuBas
Oynymee») B HomuHanuu «KoHmenmus o0meoO0pa3oBaTeNbHBIX ydpexaeHui». B
2016 romy mIkoiia BOILIA B MIOPT-TUCT BceMupHOTo (ecTuBans apxurekrypel WAF B
HomuHanuu «IIpoexT 0O6pa3oBaTEIHLHOTO yUPEIKACHUM.

[l1aHnpoBOYHAs CTPYKTypa OTJIMYHA OT IPUBBIYHON MOIYIBHOCTH HIKOJBHBIX
3naHuil. ECTh MasieHbKHE ayquTOpWH Ul MHIUBHIYaJIbHBIX 3aHSATHH M MPOCTOPHBIC
JIeKIIMOHHBIE ayquTopuu. TpaHcopMupyeMble Ieperopoaku 00ecnednBaoT THOKOCTD
U aJanTUBHOCTh IUTAHUPOBKHU I10J] y4eOHBIH mpouecc. MakcuMallbHO pacIIupeHb
CHeNHaIN3UPOBAaHHBIC 30HBI: OONbIIas J1adopaTopHs, MHOXECTBO BapHUaHTOB IS
3aHATHUA CIIOPTOM, JIByXypPOBHEBas OHMOIMOTEKa, OrpOMHBINH (pabmad M OCHAIICHHBIH
BCEMH BO3MOXHBIMH YCTPOWCTBAaMM KaOMHET KyJIMHAapUU JalOT BO3MOXKHOCTB
yIyOIIEHHOTO H3ydeHHst 110001 chepbl 3HAHNI 1 OCBOCHUS pa3HBIX HABBIKOB.

LlenTp Bcero 3naHus — OTKPBITOE aTPUYMHOE IIPOCTPAHCTBO BBICOTOW B YETHIPE
9Taka, KOTOPOE JAeT ECTECTBEHHOE OCBELICHHWE PEKpearusM, a TakKe MOMOraer
MOJ/ICP)KUBATh TUCIMIUIMHY — 3/1aHHE CTAHOBUTCS MPO3padHbIM 10 BCcel BbIcoTe, 0e3
TYIMKOB ¥ INIyXHX yIJIOB. B arpryme 3arpoeKTHpoBaHbl TPH JIECTHULIBI JTMHOHN 12 M, KOTOpbIE
Kak Oyznro mapst B Bo3zmyxe. Jst TOro 4ro0bl COXpaHUTH 3Ty UAECI0, OBUI HCIIOIb30BAH
WHHOBAllMOHHBIA (panmy3ckuii marepuan Ductal — ynbTpaBBICOKOIPOYHBIN OETOH,
KOTOPBII ~ OTAMYAaeTcs BBICOKUMM  IIOKA3aTeNIIMH  NPOYHOCTH, IUIACTHYHOCTH,
JIOJITOBEYHOCTH U IKOJIOTHUYECKOH 3(h(hEeKTHBHOCTH.

dacazpl 37aHNS THMHA3UK C TEKCTypaMH TpaBepTHHA M JiepeBa B3aUMOIEHCTBYIOT
CO CTEKJITHHBIMHU TIOBEPXHOCTSIMHU U CO3/IAI0T JIETKOE BIICUATIICHHE, CPOIHN OEpE30BOIl POIIIH.

Huoicenepnuiii kopnyc wkonvt Ne 548 (obpasosamenvuvitl yenmp «Llapuyvinoy),
2. Mockesa, 2017 200 (cM. 1B. BKIICHKY, pHC. 2).

KoHnenryanbHO 3/1aHME pa3feleHO Ha ABa Kpbula (OTAENBHO A MIIAJIINX H
CTapIIMX KJIACCOB) M LEHTPAJIbHYIO 4acTh. B KaX10M KpblIe eCTh yueOHBIE KIIacchl,
aTPUYMBI ¥ CHOPTUBHBIE 3aJIbl, B IEHTPAIBHON YaCTH HAXOIATCS CTOJIOBAsA, OMOIMOTEKa
1 aKTOBBIA 3aj. Y MIIQAIIMX AeTell MHOTO WIPOBBIX MPOCTPAHCTB: MATKUH BYJKaH,
TpyOa-ropka co BTOPOTo 3Taka Ha MEPBbIM. Y CTapIIMX aKIEHT CAeJIaH Ha COBMECTHOH
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1 MHIUBHULyaJIbHON padore.

[IIkona mpo3payHas: OHAa HPOCMATPHUBACTCS OT Kpas A0 Kpas — OT Ioyia 10
CTEKJIIHHOTO MOTOJKA. DTO JaeT OLIyIIeHHE OOIIHOCTH, €INHOrO OOJIBIIOrO J0Ma, B
KOTOPOM BC€ JPYT JIpyTa 3HAIOT.

Bce kiaccHple KOMHATBI TaKXKe HaXOAATCS 32 CTEKJISTHHBIMH Ieperopoakamu. Vx
C/IeNaly OTKPBITBIMH JJISI TOTO, YTOOBI 3aHATHS MOXKHO OBUIO BBIBOJUTH 32 IMPEAEIBI
kyacca. Hanpumep, koryia 1eTH 1ensrcst Ha padouue rpyIbl, 9acTh U3 HUX MOXKET BBIHTH
1opaboTaTh B KOPUIOP WM aTpUyM, IIPU 3TOM YUHUTENb OyJeT BUAETh BCEX YUCHUKOB.

Y4uThCSI MOXKHO BE3/I€: Ha JIECTHUIAX aM(puTeaTpa repe KOO, Ha aKy CTHISCKUX
JVBaHaX B KOPHJIOPE, 32 BHICOKUMH CTOJAMHU B CTOJIOBOI, C BUIOM Ha IIKOJBHBIA ABOD,
Ha IIUPOKUX MOZOKOHHHUKAX PEKpearnii.

Ha nectHumax Mexmay 3TakaMu — Pe3MHOBBIC MTOKPBITHS JUIS 3aIIUTHI OT YIIHOOB
npu nazeHny. KoMMyHHUKalny MO TOTOJKOM B KOPHIOpPAX M PEKpEalusiX OTKPBITHI,
YTOOBI JI€THM MOIJIM BHJETh, KAaK yCTPOCHBI MH)KCHEPHbBIE CHUCTEMBI, KaK IBIIUT H
(YHKIMOHUPYET MX IIKOJIA.

Llxona Ne 1392 um. /1. B. Pabunkuna, . Mockea, 2017 200. (CM. TIB. BKJICHKY, pHC. 3).

Ora mKoJia TOCTPOCHA II0 WHIMBHIYaJbHOMY IpOEKTYy. lIMeeT KaOMHETHI
pOOOTOTEXHHUKH, CTAHKOCTPOGHUSI M JJaske COOCTBEHHYIO MeTeocTaHiuio. OcraibHble
KJIaCChl TOXKE€ OCHANIEHbl CaMbIM COBPEMEHHBIM oOopynoBanueMm. Hampumep,
B MAacCTEpCKHX II0 JIEPEBY M METaJUIy HPEAYCMOTPEHBl CTaHKH C INPOrpPaMMHBIM
ynpaBieHueM u komnbiorepamu. Co3zmanHast 3D-monens MeHee 4yeM 3a OAMH dYac
MIPEBPATUTCS B U3/EIINE.

[TpoexT mIKoIbI OCHOBAH HA Hee AEMOKPAaTHUECKOTo NMpocTpaHncTBa. PeannzoBana
cucreMa 6e30apbepHOro JOCTyIa — BCE BXOJBI B 3/JaHHE HE MMEIOT KPBIJIEIl M HaXOAATCS
Ha OZIHOM YpPOBHE C TPOTYapoM. APXHUTEKTYpPHO-TJIAHUPOBOUHBIE PEIICHUS POAYMAHBI
TakuM 00pa3oM, 4TOObI 00ECIIEUNTh MHTETPALNIO JIeTeH B JKU3Hb LIKOJBI C MEPBOTO
KJlacca M JI0 €€ OKOHYaHMA. 3/1aHHe pa3/ieIeHO Ha YeThIpe OCHOBHBIX OJIOKA: y4eOHBIH,
CHOPTUBHBIN, NUTAaHUS W focyra. Jius MiIamux KJIACCOB NPEIyCMOTPEH OTICJIBHBIN
BXOJI C 00513aTeIbHON 30HOM OXKHUJIAHUS IS POIUTEICH.

BMmecTo miyxux ABepeil B Kiaccax yCTaHOBJICHBI [TPO3PaYHbIE IEPETOPOIKH, TOITOMY
KOPHIOPBI OCBEIIAIOTCS HE TOIBKO 33 CUET MCKYCCTBEHHOTO, HO M €CTECTBEHHOTO CBETA.
Kcrarn, Bce mikosnbHbIE KaOWHETHI OCHANICHBI MOOMIBHOM MeOelbio, KOTopas JIETKO
peryaupyeTcst 1o BHICOTE B 3aBUCUMOCTH OT POCTa YUCHHUKA.

CropTHBHBIA OJOK MIKOJBI BKIIOYAeT Cpa3y ISITh 3aJ0B, OAWH M3 KOTOPBIX
TIpeTHa3Ha4YeH AL Xopeorpad iy U OCHAIICH 3epKajaMH BO BCIO CTEHY, a TAK)Ke CTAaHKAMU.

B HOBOI ImIKOJE HET CTAaHAAPTHOTO AaKTOBOTO 3ajla — OH BBINOJHEH B BHUJE
amQurearpa co CIeHOH.

bubnmmorexa miomassio nopsiaka 900 KBagpaTHBIX METPOB OPraHW30BaHA B CTUIIE
KOBOPKHHT-LIEHTPA C OTJENbHONH KOH(EPEHI-30HOH JUIsl MPOBEACHUS Ipe3eHTaLNnH,
OOJIBIIMM KOJIMYECTBOM Iy(OB, TUBAHOB, CTOJIOB JUUIsI BO3MOXKHOCTH HE(POPMAILHOTO
obmenns. bubmmoreka Oymer ob6opymoBana 40 KOMIOBIOTEpaMH C TOCTYIIOM K
AJNIEKTPOHHON OHOIHOTEKE.

LlIxona «Jlemoeoy 2. Mockea, oropo Atelier PRO,2018 200. (cM. 1IB. BKIICHKY, puc. 4, 5).

[Ixona «JIeToBO» — 3TO OTAENBHEII TOPOA CO CBOCH MH(MPACTPYKTYPOU, pUTMOM,
sHeprueil. 1o 60 reKTapoB 3eMIIH, Ha KOTOPHIX Pa3MECTHIINCH y4eOHbIE 3/JaHus, JOMa
JUISL CTY/IGHTOB U I1€/1aroroB, ()PYKTOBBIH CcaJl, CHOPTUBHBIE IIJIOMIAKH, BEJIIOCHUIICHBIE
JOPOXKKH M 30HBI JUIs OTAbIXa. K KaMIyCy NPUMBIKAIOT peKa, Mpy/] ¥ OOJIbIION COCHOBBIN
aec. Bce 310 BMecTe — enHOE IPOCTPAHCTBO AJISl y4eObl, NCCIIeIOBAHNH, TBOPUECTBA
1 aKTMBHOM KHU3HHU.
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OcHoBHasl 3a/1a4a MIKOJIBI-TAaHCHOHA «JIeTOBO» — MPE0CTaBUTh KaXI0My peOCHKY
OnecTsiee U BCECTOPOHHEE 0Opa3oBaHHE, BOCIUTATh €r0 XapakTep, o0ecneynB mpu
3TOM BCEM HEOOXOAMMBIM JUIS KHU3HU BJAJIH OT POJUTENCH M OKPY)XUB 3a00TOH H
BHUMAaHHEM.

Konnenuus ©Oe3zomacHoctn B «JIeToBo» peanmm3oBaHa yke Ha  ypOBHE
APXUTEKTYPHOTO 3aMbICJIA: B 3[aHUH LIKOJIBI HET INIyXUX CTCH, TEMHBIX YIJIOB U TYIIHKOB,
3aTO MHOTO OTKPBITBIX IIPOCTPAHCTB M NPO3PAYHbIX CTEH. 13 OTKPBITOCTH BBIpAcTaeT
YyBCTBO OOLTHOCTH M 3aIIMIIEHHOCTH. YBICUCHHO 3aHUMASACH JICJIOM, MOXKHO 3aKpPBITh
JIBEPb, OIYCTHUTh JKAJIO3W, HO OLIYUICHWE IIKOJbl KaK €IMHOTO MPOCTPAHCTBA JIACT
BO3MO)KHOCTH HHKOTZIAa HE YyBCTBOBATh c€0sl OJMHOKUM. Takol IIOIXO[ IO3BOJSET
B3pPOCIBIM OBITH B Kypce el INKOIbHUKOB, HE MEIIAas UM — TO €CTh, OCYIIECTBIISITH TaK
Ha3bIBaE€MBIH ITACCUBHBII KOHTPOJIb.

B uenrpe o6pasoBarenbHONH Moxenu «JleToBo» HaxoauTcss peOEHOK M €ro
npeamnouTeHns. Kaxaplil yueHUK BBIOMpaeT HHINBUAYAIbHYIO yUeOHYIO0 TPAEKTOPHIO U
MOXET M3Y4aTh IPEIMETHI B PA3HOM TEMIIE, B pa3HOH IOCIIE0BATEIbHOCTH, Ha Pa3HbIX
YPOBHSIX (OT CTaHAAPTHOTO /10 YIIIyOJIEHHOT0), CAMOCTOSTEIBHO HIIH Ha YPOKE. Y YUTEIIs
HE OTPaHNYMBAIOT BEIOOP, OHM KOPPEKTUPYIOT ero, 0Opalasi BHUMaHKE JIeTel Ha HOBbIC
BO3MO)KHOCTH.

Bcee 3pmanms mkonsl B JIeTOBO MakCHMajbHO BIHMCAaHBI B pelabed M HMEIOT
MIEPEMEHHYIO TaKHOCTh OT OJHOTO JI0 YeThIpeX dTakeil. B miane uerpipexsTaskHOE
IIKOJILHOE 3/1aHUE MPEJCTABISAET COOON TPEXIIYyUeBYIO 3BE31Y.

LlenTpanbHOE SAPO HIKOJIBI — ATO TPAHCHOPMUPYEMOE IPOCTPAHCTBO, KOTOPOE
MOXeET OBITh ITKOJILHOW peKpealne, akTOBBIM 3aJI0M MJIH U30JIMPOBAHHOMN ayJUTOPHUECH.
Bonpmmioit BuTpaxk 1okHOro Qacajga W 3eHUTHbIE (OHAPH B KPOBIE OOECIEUUBAIOT
MIPOCTPAHCTBY MAaKCUMYM JTHEBHOTO CBETA.

ATpuyM paccedeH TEMHBIM BBIPa3UTEIbHBIM O00BEMOM-IOTYC(HEPOH, KOTOPBIH
COTPYJHHMKH MIKOJIBI Ha3bIBAIOT «METEOPOM» M CUHUTAIOT CBOCOOPA3HBIM CHMBOJIOM
mxonbl. CrieHa, KOTOpas cpasy OKa3bIBaeTCs B LEHTPE BHUMAaHMSA, IOJYEPKUBACT
BHUMAaHHNE IIKOJIBI K XyJO)KECTBEHHOMY OOpa30BaHMIO. YPOBHH 3/1aHUSI OOBETUHSIOT
JIeCTHHIa-aM(UTEATP U «OPAHKEpes», PACTCHUsI KOTOPOW B camoe Onkaiiiiee Bpems
CTaHyT YacCTbIO OTPOMHOM «3€JICHON CTEHBI».

«Ymnaa wxona» o Hpxymck, Komnanuas CEDRA, 2019-2020 200
(cM. 1B. BKIEHKY, puc. 6).

BUpkyTcke cTpouTcs haHTACTHUECKIH y4eOHBI KOMITIEKC, IOl Ha3BaHUEM « YMHas
mKoJa». OCHOBHBIM 3aMbICIIOM OPTaHM3aTOPOB ITPOEKTA SIBJISETCS BOBMOXKHOCTD JIeTeH
13 MOJTHBIX ceMei 00ydarhes ¢ IeTbMU-cupoTamu. OOpa3oBaTenbHast IPOrpaMMa HIKOJIbI
Oyzer HarpaBieHa Ha JIesITelIbHOE 00pa30BaHNe, COIMAIbHbBIC B3aNMOOTHOIICHHS.

OCHOBHBIMH ~ NPHUHIMIIAMH  JUISL  CO3JaHMS  TaKOM  IIKOJBI  ITOCITYKWIIN
MHOTO(QYHKIIMOHAJIBHOCTb, OTKPBITOCTh M TpPaHC(HOPMHUPYEMOCTb IIPOCTPAHCTB U
HOMEILEHU.

3naHne mpencTaBiIsieT coOOW KOJIBIO C LIEHTPOM B BHJE BHYTPEHHETO JBOpa, B
KOTOPBII MOXKHO OyJIeT MONAcTh Kak U3 IOMELICHNH 3/1aHusI, TaK U 10 IPOX0JaM MEXY
Y4eOHBIMH KOPITYyCaMH.

APXUTEKTYpHOH M KOHCTPYKTHBHOH OCOOEHHOCTBIO 3TOTO KOMIUIEKCA, HECOMHEHHO,
SIBIISIETCS] €T0 HEOOBIYHAS KPOBJISl — OHA CBS3BIBACT MEXK Ty COOOH BCe BHY TPEHHEE IPOCTPAHCTBA
37aHUA ¥ 00ECIIeUNBaeT IUIABHBIN MEPEXO/ U3 3/[aHKsl Ha TEPPUTOPHIO IIKOJIBI C TIOMOIIBIO
OTKPBITBIX Teppac, HaJl KOTOPHIMU OHA HaBHcaeT. Ha 3THX Teppacax JeTh CMOTyT WIrparhb,
o0mIaTbesl U JlaXke YUUThCs. BHYTpeHHMIT JBOp B IIEHTPE KOMIUIEKCA SIBJISCTCS CBS3YIOIINM
SIAPOM MEXTy BCEMH KOPITyCaMH, CBSI3aHHBIMH MEKITy COOOI B KOJIBIIO.
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Bce nmomenieHns 31aHMs HE SIBJISTIOTCS y3KO CIICIIMATTM3UPOBAHHBIMU, HET Pa3ZIeICHHS
Ha KJIACCHI 110 MPeAMEeTaM WM U3ydaeMbIM HaykaM. L{enpio Takoro mopxona sBiseTcs
00BEeIMHEHNE N3Y9aeMOT0, CO3/IaHHE LIEIOCTHOTO MPEICTABICHHS 00 OKPYKaIOIIeM MHUpeE.

[TpoexT nmpencrasisieT cOO0H EIO0CTHBIN KOMIUIEKC, KOTOPBII H3MEHSIETCS COIIACHO
CE30HHOMY LIMKIY, a TaK)K€ PAa3BHBACTCSI C TEYEHUEM BPEMEHH. DKOJOrHMYecKas 4yacTb
MIPOEKTa PEeaNN3yeTcs 4epe3 CTPATeruio IUTaHupoBaHMs. lIpenycMoTpeHa ce3oHHas
CTpaTerusi IMoBeIeHHs JaHamadTa, KOTOPHIH (OPMHUPYET KpPacHUBYIO TEPPUTOPHIO,
MIPOBOLUPYIOIIYIO Pa3InYHbIEC TYBCTBA.

KoHCTpYKIMSL KpPBIIIM MOXET OBITh JIETKO H3MEHEHAa B 3aBHCHMOCTH OT
0coOeHHOCTel KiImMara ¥ CTOMMOCTH IIPOEKTa. Y U4eOHbIe TOMEIIEHHSI OPUEHTHPOBAHBI
Ha IOT ¥ BOCTOK JUII MaKCHMaJBHOTO HCIIOJb30BAHUS TPSIMBIX COJHEYHBIX JIyded H
BBICOKOTO YPOBHSI €CTECTBEHHOTO OCBEIICHHUSI.

Konnenuus 6e301acHOCTH pealn30BaHa y)ke Ha YPOBHE apXUTEKTYPHOT'O 3aMbICIIa!
B 3[JaHHUU IIKOJIBI HET MIYXUX CTEH, TEMHBIX YIJIOB M TYNHKOB, 3aTO MHOTO OTKPBITBIX
MIPOCTPAHCTB M MPO3PAYHBIX CTEH. V3 OTKPHITOCTH BBIPACTACT YyBCTBO OOIIHOCTH H
3aIUIEHHOCTH.

Kopunops!l n pekpeany HaMEPEHHO YBEIWYECHbI M 3aHMMAIOT OOJBIIYIO 4YacTb
3MaHMA, TaK KaK MMEHHO OHM CO3JAI0T APYXKEIIOOHYI0 Cpely MAis KOMMYHHUKAIUH
n orabixa. LlOKONBbHBIM 3TaX 3aJeHCTBOBAH s Pa3MEIICHUS aJMHUHHCTPAaTHBHBIX
ITOMEIIEHHUH, ECTECTBEHHBIN CBET B KOTOPBIE IPOHUKAET Yepe3 MIMPOKHE MPUSIMKH. JTO
IT03BOJISIET UCIIOJIF30BATh OOJBIINHCTBO HA3EMHBIX IOMEIICHUH JUIst pabOTHI C IETHMH.

«YMHas» mKkoia B IpKyTcKe, SIBISETCS] «MHTEIUIEKTYAIbHOW», OHAa COOTBETCTBYET
BCEM KPHUTEPUSIM.

LlIkona Wunderpark, Poccus, Hcmpurnckuii p-u, Ilagnosckas croboda, npoexm
2018 &. (cM. UB. BKICHKY, puc. 7).

[Ikona pazpabarbiBagach M0 MHIUBUIYAIHLHOMY IIPOEKTY C CO3JaHHEM OOBEMHO-
MIPOCTPAHCTBEHHOTO pELICHUS] IyTeM OOBEIUHEHUS ICHTPAIbHBIM aTPHyMHBIM
MIPOCTPAHCTBOM IISITH OTAEIBHBIX (PYHKIMOHAIBHBIX OJ0KOB. biaromapst mpuHATEIM B
MIPOEKTE PEIICHUSM JO0CTUTACTCsI TapMOHUYHAS B3aUMOCBS3b BHYTPEHHEH INIAHUPOBKH
C IUTACTUKON 3KCTEPHhEPHOTO PEIICHHUS.

Crporuii raBHbIA (aca] ¢ OIMPOKUM ITOPTAIOM O(OpPMIIIET OONBIION BHTPaX
LEHTPAIbHOW BXOAHOM TPYHNIBI, a IUIABHBIE KPUBOJMHEHHBIC BHUTPAXKH HIDKHETO
YPOBHSI TTOBTOPSIIOT IIACTUKY pelibeda, YTO MO3BOJISIET MaKCHMAaJIBHO WHTETPUPOBATh
HWHTEphEP B OKPYKAIOIIYIO CPEy U CTEPETh IPAHUIIBI MEKIY HAPY>KHBIM U BHYTPEHHUM
MIPOCTPAHCTBOM.

Ha 1-m sTaske B 30He aTpuyMa pacIioyIoKeHa BXOAHAs TpyINa ¢ perenuuei, Haa
KOTOPOH pacronaraeTcs akToBbIH 3a11 ¢ ampuTearpom. Bokpyr arpuyma chopmupoBansl
30HBI CIIEIUAIN3UPOBAHHBIX KJIACCOB PA3IMYHBIX BHUIOB MCKYCCTB, a TAKXKE 30HA JUIA
MTOMEIIEHUH I'PYMIT IPOUIEHHOTO JTHS, CTOJIOBON M MEAWIIMHCKOTO OJI0Ka.

VY4eOHble KaOMHETHI C 30HOM €CTECTBEHHOHAyYHOI'O LHMKJIAa pPacHojararoTcs Ha
BTOPOM M TPEThEM dTakax. TakxkKe Mo MPOEKTY Ha 2-M 3Ta)Ke PACHOI0KEH CIIOPTUBHBIN
3all C COMYTCTBYIONMMH MOMEIIEHUSIMU 1 OHOIHOTEKa.

TeppuToprss IIKOIBI MOUIEKHUT KOMIUIEKCHOMY OJIaroyCTpOWCTBY C CO31aHHEM
MTOJIHOLICHHOTO CIIOPTHUBHOTO SI7Ipa M HEOOXOAMMBIX PEKPEalMOHHBIX IUIOMIAJ0K C
obecriedeHneM O€301aCHOTO IIEMIEXOJHOTO JABWKEHHS C YYETOM MaJoOMOOMIBHBIX
TPy HACETICHNUSI.

Ulxona na ynuye Obpyuesa, e. Mocksa, npoexm 2019 2. (cM. IB. BKJIEHKY, puc. 8).

[Tpuctpoiika no agpecy OOpydeBckuii, MKp. 42a, kopi. 14 (ya. O6pyuea, 28A)
IUTAHUPYETCS C CEBEPO-BOCTOYHOW CTOPOHBI OT CYIIECTBYIOLIETO THIIOBOTO 3JaHMS
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mkobl 1974 roga moctpoiiku. OkHa KaOWHETOB OyIyT BBIXOAWTH HA IOTO-3amajl, B
CTOPOHY Jlecomapka, U CEBEPO-BOCTOK. 3MaHNE pa3Ie/IeHO Ha JBa KPbLUIa C ICPEMEHHOM
ATaXXHOCTBIO OT 2 10 4 3Taxed, coequHeHHBIX mepexonoM. [lox HUM OymeT mpoxox
OT CTaporo 3AaHHs K CIIOPTUBHOMY IIOJIO M MTPOBOH IIOMIAJKE. Y3HABaeMOU 4epToi
mKobl Ha ynune OOpydeBa CTaHET aKTOBBIM 3all, pa3MEIICHHBIA HA TPETHEM dTaxke
U OTHEJaHHBIH JepeBoM. Kpome TOro, apXUTEKTOPHI HCIIOIB30Bal BO3MOXKHOCTH
penbeda 1 IpUOTHSUTH 00BEM CIIOPTUBHOTO 3aJ1a Ha CTOJIOBI, YTO TIO3BOJIHIIO OCBETUTH
€CTCCTBECHHBIM CBETOM ITOMEIIECHHE I[OKOJIS.

OOnuIoBKa 3MaHUS BEITNONHICTCS C HCIOJIb30BaHHEM (PHOPOIEMEHTHBIX ILIUT,
[BETHBIC BCTABKM MEXIy OKOH IIPEAIOJIaracTCsl OMTYKATYpPHTh C IOKPAcKOH IIO
YTEIUIATEE0. BHEUIHSAS OTAeTKa akTOBOTO 3alla B IOKHOM KpBUIE — JIEpPEBSHHA,
OTJIeNIKa TIepeaHero (acaia MpeaCcTaBIseT cO00 BUTPAKHOE OCTEKIICHHE C [IBETHBIMH
BCTaBKaMH.

Llxona 6 nocenxe Cocenckoe, Mockosckas obracms, npoexm 2019 e
(cM. mB. BKIICHKY, puc. 9).

3maHue 3aIPOCKTUPOBAHO MO TPEXITYUEBOM CUCTEME — 3TO IMO3BOIISIET AP (HEKTUBHO
pa3IeNaTh MOTOKU YYCHUKOB U (PYHKIIMOHAIBHO 30HHPOBATH MPOCTPAHCTBO. B ogHOM
KpBUIE PACIIONIOKUTCS HadajbHas INKOJIA. B ApyroM, mMOMHMO KJIaccoB, Pa3MeCTST
KaOMHETHl CCTCCTBCHHBIX HAayK W TEXHOJOTHH, HECKOJNBKO CIIOPTUBHBIX IUIOIIAJOK H
aKTOBBIU 3aJ. B cpepHeM KphUie Takke OyayT yHHBEpCaIbHBIC KIacCHl U cToJoBas. Bee
9TaXKH CBSOKYT ABa JTUQPTa, MPUCIOCOOICHHBIX UII MAJIOMOOMIBHBIX Jrofnei. OOrmmas
IUIOMIAIb TPEXITAKHOTO 3AHUS COCTABHUT Oojiee 17 THICSIY KB. M.

Teppuropust Oyaer OiaroycTpoeHa, Ha Hel CAENAIOT (PU3KYIbTYPHO-CIIOPTHBHEII
kimactep ¢ (yTOONBHBIM TONEM, OETOBOW MOPOKKOW, a TakKe BOJICHOONbHAS H
TMMHACTHYECKAS IJIOIIAIKHI.

Llxona 6 Beckyonukoeo, e. Mockea 2018 e, npoexkm AO «MHHHUTIIIy
(cM. 1B. BKIIEHKY, puc. 10).

[Ilkoma Oymer amanTUpoBaHAa sl OOY4YCHHsI JIOAEH C OrpaHUYCHHBIMU
BO3MOKHOCTSIMHU.

IIpoexT mkoe pa3paboTaH B yCIOBHUAX CIOKHABIICHCSI MUKPOPaOHHOHN 3aCTPONKH,
MMO3TOMY €ro OCHOBHBIMH TIPHUHIIUIIAMH CTalld KOMIIAKTHOCTh M COOTBETCTBHE
TPalOCTPOUTEIIEHOMY OKPYKCHHUIO. 4-3TaXKHOE 3JaHHE HMMEET JBa CHMMETPHUYHBIX
KpBLJIA, PACKPBITBIE «KHIDKKOW» K IIKOJBHON IUIOMIANKe JJIS TOPKESCTBEHHBIX
MEpOIpHUATHIA. B IIEHTpe KOMITO3UIINU HAXOIUTCS IIIHHAPUICCKAN 00BEM, B KOTOPOM
Ha 2-M 3TaKe pacmojiaraeTcs Mablil CIopT3al U CcTyaus xopeorpadum, a Ha 3-M —
3putenbHbI 3a1 Ha 330 MecT. CHU3Y 00bheM «ITOIpe3aHy M BRICTABIICH Ha Pa3HOLBETHHIC
OTIOPHI, aKIEHTUPYS ITIABHYIO BXOJHYIO TPYIIILY.

Taxoke B IICHTpE KOMIO3UIIMH PACIIONAraeTCs MPsSMOYTOIbHBIA 00beM OCHOBHOTO
CIIOPTUBHOTO 3al1a, TOJ] BEICTYIIOM KOTOPOTO CIIPATaH aebapkanep Uil 3arpy3Kd KyXHH
¢ 00paTHO¥ CTOPOHBI 3TAHHUS.

[IIkoma wWMeeT aKTUBHOE IIBETOBOE PEHICHHE — JKEITHIM BBIICICHBI TOPIIBI
3MaHUS, SIPKUM [IBETOM AKIICHTHPOBAHBI BXOJHBIC TPYIIIBL, JKEIThIC U CHHHUE AKIICHTHI
HCIIONB3YIOTCS B IMPOCTCHKAX OKOH, a MHWJIMHAPUYECKUH 00beM OymeT B 3eICHYIO
MTOJIOCKY.

Ha teppuropuyn mIkoipl 3alIaHUPOBAHBl YHHUBEPCAIbHAS CIOPTHBHAS IUIOIIAIKA
pasmepamu 3818 M, a TaK)Ke€ YEThIPE UT'POBBIE IUIOLIAKU JIsl I€TeH HauyaabHOM LIKOJIbI
n o3zenenenue. O6mas miomans 3xanns cocrtasuT 10 100 kB. M.

Tumnasus um. E. M. Ilpumarosa, 2-s ouepeds, e. Mockea, npoexkm 2019 e.
(cM. 1B. BKIICHKY, puc. 11, 12).
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I'mvuasus nmenn E. M. TIpumakoBa — HeoObIdHas MIKOIA. B Hee mpuHUMAIOT IeTel,
HauuHas C TPeX JIeT, a O0y4eHHe C IepBOTO JHs BEIETCS Ha JABYX SA3bIKaX — PyCCKOM H
annmiickoM. CeroaHst B COCTaBe TMMHA3UU — JIETCKUI caj Ha 225 MeCT U mikoja Ha 550 MecT.

I'mMHAa3Ws B HaCTOSIIIEE BPEMsI pAaCcIIoIaraeTcsi B TPEX3TaXHOM 3/1aHUH, JOCTaTOYHO
Pa3BUTOM U CIOXHOM IIO ISITHY 3acTpoiku. Ha okpykaromiel TeppHUTOpHHU JepeBHHU
Paznopsl, 3actpoennoii npenmyuiectsenHo MXKC, oHO AeMOHCTpUPYET NPUHLHUIHAIBHO
nHoW MmacmTab. HoBBIM KOpmyc, KOTOpBI TOHamoOWiIcs Ui pa3sBUTHS T'MMHA3WH,
JIOJDKEH OBLI O 3a/lyMKe apXHUTEKTOPOB BBECTH TPETHH MaciTad — NepexXoaHOe 3BEHO
MEX]ly MEJIKOAMCIIEPCHON YaCTHOM 3aCTPONKON M CYIIECTBYIOIIM 00BEMOM.

BrionHe ecTecTBEHHO, UTO IPOCTPAHCTBOM 3TOH BCEOOIIEi KOMMYHUKAINH, PABHO
KaK M IUIAaHHPOBOYHBIM LIEHTPOM WIKOJBI SBJIsiETCs aTpuyM. IIpocTpaHcTBEeHHOE SApO
Kak Obl MPUMAarHN4YMBaeT «XaOTHYHO» pa3OpocaHHbIC BOKPYT HEro ()YHKIMOHAIbHBIE
OJIOKH, BBRIpaXKAIOIINE HAWJICHHBIN «CpenHuiny Macmrad. Kakasiid U3 HUX UMEET CBOE
«muo». Hayka, I'ymanurapuele aucuumianssl, MckycctBo, CHnopt, a Takxke BXOJHOU
BecTHOI0Mb, cTONIOBast U CIIeHa BBHIIIOJIHEHBI CBOUM HA0OPOM apXUTEKTYPHBIX ITPHEMOB,
TaK YTO KOMIIO3MIIMOHHO HOBBIH KOPITyC Kak Oy[TO CpalleH M3 «pPas3HBIX 37aHui». B
«CIY4alHOCTH» UX PACIIOJIOKEHMs 3amu(poBaHa YeTKas MEpapXus: B 3aBHCHMOCTH
OT 3HaueHsI (PyHKIHUH B 00IIeM 00pa3oBaTEIbHOM IIPOLECCE ONPENEIeTCs U «Mepa
BTOp>KCHHs» Ooka Ha Teppuropuio arpuyMa. Tak, Hayka m Cnopr okxasbIBaroTcs
HEMHOT0 000COOIEHHBIMH, a CTOJ0Bast U ['yMaHWTapHBIE HAyKH PACKPBITHL B aTpHyM
TTOYTH IEJTNKOM.

[maBHBIM 27eMeHTOM JaHAmadTa CTAHOBUTCS JIOMAHAs JICCTHHLA — OHa e
amdurearp, pacCKphIBAIOLINNCS CBOCH CIIOKHOW reoMeTpuell HaBcTpedy OIOKY CIICHBI.
JlectHuna-popyMm — mpHEeM HE MPOCTO MOIYJSPHBIA, HO JIa)Ke MMEIOIIUH XapakTep
00513aTeIHHOTO B COBPEMEHHBIX LIKOJIAX 3al1aJHOTO TOJIKA. B rUMHa3uu OH OKa3bIBaeTCs
HACBIIIEHHBIM €Ie W CBOCH BHYTpEeHHEH (yHKIHMEH: 3T0 OMOIMOTEKa ¢ OTKPBHITHIM
(oHIOM XpaHEHUs] KHHT, Nepu(EepHuHHBIMH «XOIMaMm» M 3aKyTKaMHU-«IPOTaMU» B
BHJIE CTYNEHUYATHIX «3UKKYPaTOBY, I7I€ MOJKHO II03aHUMAThCS U TIOUNTATh B YEIUHEHUH.
OOmupHOE MPOCTPAHCTBO NEPEKPHIBACT OMMPAIOIIASCS HA JIEC KOJOHOK sUYeHcTas
pBIXJIasi CTPYKTYpa — OHa PacTeKaeTCsl U CICIUISET OJIOKH B €MHOE LIeJI0e.

[To myaHMpoBKE TeMaTW4yecKue OJIOKH aBTOHOMHBI M MMEIOT HWHAMBHIYAJIbHBIC
pewenust. brok I'ymMaHuTapHBIX HayK, HampuMep, 3aJAyMaH B BHJE COBOKYIHOCTH
HEOOJBIINX ayOUTOPHUN CO CBOEH KaMmepHOW pekpearmeir. biok MckyccTBO comepKuT
CHCTEMY 3aJIOB C BEPXHHM CBETOM [UIsl 3aHATHI TaHIAMH, MY3bIKOH, XyJ0KECTBaAMH.
Mexay HHMH OTCYTCTBYIOT IIPMBBIYHBIE KOPHAOPBI: HPOCTPAHCTBEHHAsl CBS3b
OCYyILECTBIISIETCSI CBOOOHO, MOCPEICTBOM aTpuyMa. B 1oiBanbHBINA 3TaX BBIHECEHBI
BCE BCIOMOTraresbHble (DYHKINU — WHXKEHEPHs, rapAepoOsl, cany3ibl. OTHOCHTEIEHO
M30JIMPOBAHHBIA TPETHH 3TaX OTJAH II0J YYHTENIbCKHE, 3[ECh JK€ pacrojaraercs
KaOMHET IUPEKTOopa.

Campbiii ymanensblii Onok CHopr sBIseTCS NEPEXOJHBIM 3BEHOM K KPYIVIOMY
00beMy OOLISKUTHS JUIS TIPETioiaBaTesiell, pacloNIOKeHHOMY Ha Kpalo ydacTka. B Hem
TOSIBIISIIOTCS KPYIVIbIE OKOLIKH M OKHA, a0pHCOM HAIlOMUHAIOIINE «TePMaJIbHBIE) U KaK
OBl IPUTOTABJINBAIOIINE MTOSIBICHUE «PaJNKAIBHOT0» MUHU-Komuses.

PacrnionoskeHHbIE B CEBEPHOH 4YacTH TEPPUTOPUU OOIIEKHUTHS IS ydamluxcs —
Oosiee TpaaMIMOHHBIE, MpsiMoyroibHble. Ecmu «Kommsei» TpakroBaH Kak KpyIHas
«puMckass» (Gopma, TO apXUTEKTypa OOIIEKHUTHH KBaJpaTHOTO THMA — IOJYEPKHYTO
«COBpEeMEHHa». B Hell MpHCYTCTBYET «3aropoJHbI» MacmTad, 4TO-TO CKaHIMHABCKOE,
HaBESIHHOC NPUMEHEHHEM B OTJICJIKE CHEIHAIBHO 00pabOTaHHOW JepEeBSIHHOM TOCKH.
Brpouem, BHYTpeHHSISI CTPYKTypa Be3/l€ OAMHAKOBas: ITOMEIICHHUS TPyNIUPYIOTCS
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BOKPYT HEOOJIBIINX PEKPEAlMi NIH aTPUyMOB U BBIXOAAT B HUX OAJIKOHAMH-TAJICPESIMH.

Cpena, noOysxaaromiast eTei K 00IIEHUIO U B3aUMOICHCTBHIO, HE OTPAaHHUYUBACTCS
CTEHaMH KOPITyca ¥ CBOOOIHO BBIIUIECKUBACTCSI B OKPYKAIONIMH TaHAMIa(T, Oy TAHHBINA
JIOPOKKAMU JIJISI TICHIEXO0/I0B U BEJIOCHUIICANCTOB.

[Ikoma nm. IIpumakoBa SBIISETCS SIPKUM NPUMEPOM MHTEIUICKTYaJIbHON IIKOJIBI,
T. K. COOTBETCTBYET OOJIBIINHCTBY KPUTEPHUEB.

Urax, mbl pacemorpenu 10 3paHuil U npoekToB WIKOJ. M3MeHunach cTpykTypa
IIKOJIBHBIX MPOCTPAHCTB, MHOSBWIIACH IUIACTHYHOCTH (OPMBI 37aHUS, OTCYTCTBHE
YIJIOB, HETPUBHAIBHOW (OPMBI, KOMMYHHUKAIlMOHHBIE HPOCTPAHCTBA, OTKPHITOCTH
IIPOCTPAHCTB U OMEIICHHH, CBSI3b C MIPUPOIOH 1 dKosoruei. Bee vare ucnonessyrores
HaTypaJbHbIE MaTepHalibl B OTIEIKE, HHTEPAKTUBHOCTh KOHCTPYKTHUBHBIX 3JIEMEHTOB
3[aHMS, JKCIUTyaTUpyeMasi KpOBJII — BCE 3TO MPHBOAUT K TOMY, YTO camMa IIKOJIA
CTaHOBUTCSI 00pa30BaTENFHBIM PECYpCOM, CIIOCOOHBIM OTpaXkaTb HW3MEHEHHUS B
nenaroruke. VIMEHHO WMHTEIICKTyalbHBIE IIKOJIBI CIIOCOOHBI W3MEHHTH THIIOBBIC
MpeICcTaBICHUS 00 00pa3oBaHMH, CPOPMHUPOBATE THOKYIO CUCTEMY OOyYCHUs, KOTOPas
Oyzer HampaBiieHa Ha PAcKpbITHE MHIUBUAYAJIBHOCTH Kakaoro peOenka. OCHOBHOU
KOHIETINEH COBPEMEHHOW IIKOJIBI JOJDKHO OBITh COYETAHWE JETCKOW MHUIMATHUBBI
1 JI0003HATEILHOCTH C OPTraHM30BAaHHOW M IPOJYMAaHHOH IIKOJILHOW CHCTEMOH, ¢
MpHUCYIIeH e 3a00Toi 00 yJaniuxcst M uX 0e30MMaCHOCTH.
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Modern school buildings and their functional, space-planning solutions are analyzed as
a reflection of changes in pedagogical science. The basic principles of designing a new type of
school that contribute to the full development of each student's abilities and creation of a friendly
school environment are revealed. These schools are called "intellectual” by the authors.
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Knrouesgvie cnosa: peKOHCTPYKLUS TPaKIAHCKUX 3/1aHUI, CYLIECTBYIOIINE 30aHUS, COBPEMEHHbBIE
TpeOOoBaHMSI.

Ananuzupylomes akmyanvHvle MeHOCHYUU 6 PEeKOHCMPYKYUU 2PAdNCOAHCKUX 30anull,
paccmampusaomes KauecmeeHHvle Kpumepuu u COOmeemcmsyloujie cogpemennsie mpebosanus,
npeovasnsiemvle K CYWECMBYIOWUM 30aHUAM, KOMOpble OO0MJCHbI  GbINOTHAMY  PYHKYUU
006U ecmeenHo-CcoyUanbHO20 PA3GUMUSL.

B Hacrosmiee BpeMst B ipoliecce COlMaibHO-9KOHOMUYECKOTO Pa3BUTHS, a TAKKE
C pa3BUTHEM COBPEMCHHBIX CTPOUTCIIBHBIX TEXHOJIOTHI MPOUCXOIAT HM3MCHCHUS B
0OIICCTBEHHO-KYJIBTYPHOM NEATCIBHOCTH, YTO JAUKTYCT (DOPMUPOBAHUEC KAYCCTBECHHO
HOBBIX TPEOOBaHUIT K apXUTCKTYPHO-TIPOCTPAHCTBCHHOM OpraHU3aIiH CYIIECTBYOIIUX
3MaHUM, C(OPMHUPOBABIIMXCS B Pa3HbIC UCTOPHUYECKUE IECPUOIBI CBOCTO DPA3BUTHS.
[lon BIMsSHWEM BHENIHUX JKOHOMUYCCKUX, COIMOKYJIBTYPHBIX M BHYTPCHHHUX
(YHKIIMOHATBHO-3KCIUTyaTAIlMOHHBIX ~ (PAaKTOPOB  TpeOyeTcss  peopraHusanus B
(YHKIIMOHATBPHOM U apXUTCKTYPHO-KOMITO3UIIHOHHOM TMPEoOpa30BaHUU OCHOBHOTO
KOJIMYECTBA CYIICCTBYIOIIUX TPAXKIAHCKUX 3aHUN B COOTBETCTBHH C COBPEMCHHBIMH
aKTyaJIbHBIMU TPEOOBaHUAMU BpeMeHH. OOIICCTBCHHBIC U XKHUIIBIC 3MaHUS TPATUIIHOHHO
BO3BOJIMJINCh B HMCTOPUYCCKU CIIOKUBIIUXCSA TPATOCTPOUTCIBHBIX YCIOBUSAX H
SIBIIIFOTCS  TPagoOPMUPYIONIMMHE OOBEKTaAMH TOPOJCKOW 3aCTPOMKH, YTO HMEET
0COOYI0 IIECHHOCTh U MOBBIIIACT OTBETCTBCHHOCTh UX KaK apXUTCKTYPHBIX OOBEKTOB B
(hOpMUPOBAHUYU UCTOPUUYCCKH IIEHHBIX TEPPUTOPHI ropoja. B 0CHOBHOM TrpakaHCKUE
3MIaHUs1, BO3BOJUBIIHECS 10 TOCYIAPCTBCHHBIM CTaHIapTaM U TPCOOBAHUSIM, 00JIATa0T
JIOCTAaTOYHBIM 3aIlacOM MPOYHOCTH U SIBIISIOTCS KAMHUTAJIbBHBIMH OOBEKTaMH, KOTOPBIC
OTJIMYAIOTCS UCTOPUYCCKH [ICHHOM apXHUTEKTYPHOM BBIPA3UTECIBHOCTHIO, HO B TO XKC
BpeMs TIPETEPICBAOT (DYHKIMOHATBHYK HECOCTOSTEIBHOCTh W MOpPAIbHBIA H3HOC.
B ucropuueckoM IieHTpe ropojia He BCEria 37aHusi MOTYT OBITh 3HAYUTEIIHHO U3MCHCHBI
U TPUCIOCOOJICHBI MMOJ] HOBBIC (DYHKIIMH, MHOTHE NPEICTABISIOT APXUTCKTYPHYIO
HUCTOPUYECKYIO [ICHHOCTh, OHU UCTIOIB3YFOTCSI ITOJT TOCTOSTHHBIC COIMANIbHBIC (PYHKIIUU —
My3eH, ONOIMOTEKH, BRICTABKH, U KX APXUTCKTYPHASI COCTOSATEIBHOCTD MOJICPKUBACTCS
pEeKOHCTpYKLMEH 1 pecTaBpanueil. B nenom cymecTByromas 3actpoiika popmuposanach
B pa3HbIC MEPHUOIBI HCTOPHYCCKOTO PA3BUTHS, M COCTAaB TPAKIAHCKUX 3aHHMA
HCOJTHOPOJICH 0 CBOEMY HWH)KCHCPHO-TCXHUYCCKOMY COCTOSHUIO, KOHCTPYKTHBHBIM
U O0BEMHO-IUIAHUPOBOYHBIM PCIICHHUSIM, HE COOTBETCTBYET 3KCILTyaTAI[MOHHBIM,
(YHKIIMOHATBHBIM W apXHTEKTYPHO-XYIOKCCTBCHHBIM  XapaKTepUCTHKaM. B
IpoIlecce CBOEro IBOJIONMOHHOTO (OPMUPOBAHUS HMCTOPHUYECKU  CIOKUBIINECS
3MaHUST TIpeTepreBasd (YHKIMOHAIBHBIC MPeoOpa3oBaHMsi M B HACTOAIICE BpEMs
JTOJKHBI COOTBETCTBOBATh HOBBIM COBPEMCHHBIM (DYHKIIMOHAIBHBIM U apXUTCKTYPHO-
KOMITO3UITMOHHBIM TpeOoBaHusM. CyliecTByromue 3aaHus, CHOPMUPOBABIINECS B
Pa3HBIC UCTOPUYECKHUC MEPHUOJBI, HE BOCTPCOOBAHBI B COBPECMCHHBIX YCIIOBUSAX U HE
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OTBEYAIOT HOBBIM aKTyaJbHBIM TPEOOBAaHHSAM, JOJDKHBI OBITH MpeoOpa3oBaHbl, KAK U B
cBOCH mpekHel (hyHKINH, COITIaCHO HOBBIM TPEOOBAHUSM IUKTYSMBIM BPEMEHEM, TaK U
HCXO[Is1 13 CMEHBI (PyHKITMOHATBHBIX IPHOPUTETOB B PE3YITBTATE PEOPTaHU3AUU H3MCHSFOT
00bEMHO-KOMIIO3UIIMOHHBIA O00AMK 37aHusl. BiusHHE COIHAIbHO-00IIECTBEHHBIX
TpeOoBaHUI  MUKTyeT (OPMHPOBAHHE HOBBIX APXHTEKTYPHO-THUIIOIOTHICCKUX
TpeOOBaHUI K CYMIECTBYIOIINM 3AaHHUSIM, KOTOPBIE JODKHBEI CTaTh CaMOJOCTaTOYHBIMU
U BOCTPEOOBAHHBIMH aPXUTCKTYPHBIMH OOBekTaMu. COOTBETCTBHE HCTOPHYECKH
c(hopMUPOBABIIUXCS 3MaHUN COBPEMEHHBIM TPEOOBAHUSM JOCTUTACTCS B PE3yNIbTare
PEKOHCTPYKIIMH HA OCHOBE TEXHHYECKOTO MOTCHIHATA €r0 HECYIIeH KOHCTPYKTHBHOMN
CHUCTEMBI, C TIEepeyCTPOHCTBOM (YHKIIMOHATBHBIX H OO0BEMHO-IUIAHHPOBOYHBIX
apamMeTpoB, KOMIIO3HIIMOHHOTO U CTHIIUCTHYECKOTO OONMKA. 3MaHUS IMPEICTABISIOT
CIIOKHYIO CUCTEMY Pa3HOPOMHBIX (DYHKITHI 1 KOHCTPYKTUBHEIX PEIICHUH, TOKA3aTSIIIMA
K PEKOHCTPYKIHHU SIBIISIFOTCS HOBBIC COIMANbHBIC WM (PYHKIHOHANBHBIC TpeOOBaHWS,
a BO3MOXKHOCTh PEKOHCTPYKIIMH OOCCIEUYMBACTCS TEXHHUYECKOH COCTOSTEIBHOCTHIO
€ro HeCymuX KOHCTPYKIHU, YTO MPHU COOTBETCTBYIOMIEM TEXHHYCCKOM O00O0CHOBAHHH
OTIpeieTIsieT Mocieayromee GyHKunonnpoBanne 3nanus [1]. [TTaBHBIMEU MOKa3zaTeIIMH
TEXHHYECKOTO COCTOSSHHS M COOTBETCTBHUS OSKCIUIYaTAIIMOHHBIM (YHKIIMOHAIEHBIM
XapaKTePUCTHKAM CYIICCTBYIONINX 3JaHAU SIBISTIOTCS (U3WYSCKAW W MOPAIbHBIH
W3HOC. B Kakmoit HOBOW COIMATBHO-DKOHOMUYECCKON CHTYallMHd TIOCTOSTHHO HapacTaeT
3aMHTEPECOBAHHOCTh B YIYYIICHUH KAYECTBEHHBIX XapaKTCPUCTUK KOM(OPTHOCTH
SKCIUTYaTallH M B TO JK€ BPEMsl CHIIKCHHH KCIUTYyaTaI[HOHHBIX PACXOJ0B M CHIDKCHUH
SHEPTrOEMKOCTH 3/IaHUH.

B mocTossHHOM 3BONFOIIMOHHOM IpOIecce 3MaHus (OPMUPOBAIHCH U Pa3BUBAIUCH
MOl JCHCTBHEM W3BECTHBIX THITOJIOTHYSCKUX COCTABIIONMX — (PYHKIHOHAIBHOMN
[EeJIeCOOOPa3HOCTH,  KOHCTPYKTHBHOW  IIENIECOOOPAa3HOCTH M ACTETHYECKOH
KOMITO3UIIMOHHON BBIPA3UTEIBHOCTH, TAaKXKEe W I PEKOHCTPYHPYEMBIX 3TaHUI
OHH SBJISIOTCSI OINPEACISIONIMMH XapPaKTEPUCTHKAMH COOTBETCTBHS COBPEMEHHBIM
TpeboBaHUAM. lcTOpUYECKH HM3BECTHBIC COCTABILIIOIIAE ApXUTCKTYPBl — «IIOJIb3a,
MPOYHOCTB, KPacoTay — SIBISAIOTCS aKTyaJbHBIMH B OIIPEACICHUN COOTBETCTBYIOIINX
COBPEMEHHBIX APXUTEKTYPHO-TUIIOJIOTHIECKIX TpeboBaHUH, TaKuX KakK:
(hYHKIIMOHATHHOCTD B KOM(POPTHOCTD, POYHOCTD H JIOJTOBEYHOCTH, KOMITO3UITHOHHAS
BBIPA3UTECIFHOCTh W TapMOHH3AIHSA, aPXUTCKTYPHO-CTIIIMCTHYECKAs IUIACTHKA,
PAIlMOHANIFHOCTh U IIeNIec000pa3HoCcTh. Ho B pEeKOHCTPYKIMH, B OTIMYHE OT HOBOTO
CTPOUTENBCTBA, KOTOPOE BEAETCS IO YTBEPKIACHHBIM TEXHHUYSCKHM 3aJaHUSIM H
NEHCTBYIOIINM HOPMATHBHBIM CTaHAApTaM W IIOKa3aTesIM, BHICTYIAIOT B IIEPBYIO
ouepeh COITMAIBHEIN 3aKa3 1 HHBECTUIIMOHHAS IPHUBIIEKATEIIEHOCTH, BOCTPEOOBAaHHOCTh
APXUTEKTYPHOTO OOBEKTa, KOTOPBHIA YK€ IOCTPOCH W B IEJIOM COOTBETCTBYET
HOPMATHBHBIM JaHHBIM, HO TPeOyeT COBEPIICHCTBOBAHIS M YITyUIICHHUS Ka9eCTBEHHBIX
TpeboBaHUil ero QyHKIIMOHUPOBaHUsA [2].

B memom  QyHKIMOHANBHO-THUIONOTHYECKAs KiIaccHDUKANMA 30aHUA U
MMOMEIICHUH CPOpMHUpOBaHA, B COBPEMEHHOW IMPOCKTHO-CTPOUTEIHHOW MPAaKTHUKE H
B YCJOBHAX HOBBIX IpeoOpa3oBaHMil OOIIECTBEHHOTO PA3BUTHSA CIEAYET YYHTHIBATH
TEHJICHUUU B MU3MEHEHHMM THUIIOJOIMM TIpakJaHCKUX 31aHui [3]. Ho usmensitorcs u
MTOBBIMIAIOTCS TPEOOBAHHA K OOBEMHO-IUIAHHUPOBOYHBIM PEIICHUSM CYIIECTBYIOIINX
3IaHUH ¢ MaKCUMAaJIBHBIM HCIIONB30BAaHUEM (DYHKIIMOHAIBFHOTO MOTEHIHANA 3IaHHs
W CO3JaHUEeM OONbIIeH MPOIMyCKHOW CIOCOOHOCTH, TPEOYIOTCS IOMONHHUTEIBHBIC
mwomam W (yHKIHOHAIFHO-KOMMYHHUKAIIMOHHBIC IIPOCTPAHCTBA — XOJUIBI, TaJlepeu
u pekpeanuu. [IpexpsBisiorTcs TpeOoOBaHUS KaK K HHKCHEPHO-TEXHUYCCKOMY
OCHAIICHUIO, IIOBBIIAIONIEMY KOM(MOPTHOCTh OJKCIUTyaTallkd 3JaHdsA, TaKk H K
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APXUTEKTYPHOW BBIPA3UTENBHOCTH (DacaJoB W HWHTEPHEPOB, UYTO TMOJOKHUTEIHHO
BIUSCT Ha (YHKIMOHAJIHHO-KOHCTPYKTUBHYIO OCHAIICHHOCTh U JCTETHYCCKYIO
COCTOSITEIBHOCTD 31aHuA. VIMEHHO PEKOHCTPYKIUS — TIIABHBIN CIIOCO0 PEHICHHsS dTHUX
3amad — obecrieunBaeT PyHKINOHAIBHYIO JOJITOBEYHOCTH M CAMOJOCTATOYHOCTD JKUIIBIX
1 OOIICCTBEHHBIX 3AaHUI B COBPEMEHHBIX YCIOBHAX. HemocpencTBeHHOE M3MCHEHHE
COIMANIEHO-00IECTBEHHBIX IPHOPUTETOB BIUSIET HA COOTBETCTBYIOIIEE APXUTEKTYPHOE
MEPEBOIUIONICHAE MOPAIBHO YCTAPEBIIMX 3IaHUH, KOTOPOE OIpenesieTcs IIo
COOTBETCTBYIOIIUM apXUTECKTYPHO-THIIOJIOTHYSCKAM KPUTEPHSIM, ITO:

— MacITad u rpaJoCTPOUTENbHAS CONHAbHAS 3HAUUMOCTh 00BEKTA;

— MHPpPACTPYKTypa, 00CITy’)KHBaHHUE M CEPBUCHAS OOCCIICYCHHOCTh, HHIKCHEPHO-
TEXHHYECKAsl OCHAILIEHHOCTD,

— IpaloCTPOUTEIBHOE PACIIONIOKEHUE W TPAHCIOPTHO-TICIIEXOIHAS TOCTYITHOCTD,
OpraHu3aIys BHYTPESHHEH MMPIIICraronield TSpPUTOPHH;

— OIMaroyCTpoNCTBO TEPPUTOPHH U CAHUTAPHBIC HOPMEI H IIPaBUIIA;

— APXUTEKTYPHO-KOMITO3UITUOHHAS U CTHIIMCTHICCKAs BRIPA3UTEIBHOCTE;

— 00bEeMHO-TITAHUPOBOYHAS M (PYHKIIMOHABHAS [[EIeCO00Pa3HOCTH;

— APXUTEKTYPHO-KOHCTPYKTHUBHEIC M CTPOUTEIHHBIC CHCTEMEI;

—  (yHKIMOHANBEHO-KOHCTPYKTHBHBIC YCTPOMCTBa, OCTEKIIeHHE U (acalaHbIe
CHCTEMBEI.

B Hacrosmee BpeMs B apXUTEKTYPHO-CTPOUTEIHHON MIPAKTHKE Pa3HOE MOHIMMAaHNE
PEKOHCTPYKIMK KaK KOMILUIEKca padoT, HallpaBIEHHBIX Ha CO3JaHHE HOBBIX 00BEMHO-
KOMITO3UIIMOHHBIX U (YHKIHOHAIBHO-IUIAHUPOBOYHBIX ITAPaAMETPOB CYIIECTBYIOIIECTO
3MaHUS, a TaK)Ke HEOOXOMUMOCTh OpPraHW3aI[MH CYIIECTBEHHBIX PEKOHCTPYKTHBHBIX
paboT HE TOJBKO JIOKANBHBIX dYacTed W OJOKOB 3MaHUH, HO W PEKOHCTPYKIIUU
LEeJbIX 3JaHUM B KOMIUIEKCE CyLlecTByIouled 3acTpoiiku. B I'pamocrpourenbHoM
kogekce P® maercs ompenelneHHE PEKOHCTPYKIHMH TPAXTAHCKHX 3HaHUHA Kak
«PEKOHCTPYKIHS O0BEKTOB KAIUTAIBHOTO CTPOHTEIHCTBA — M3MEHEHHE NapaMeTpOB
00BEKTa KAIUTAJIBFHOTO CTPOUTENHCTBA 332 HCKIIOYCHHUEM JIMHEHHBIX OOBEKTOB, €ro
94acTel, BBICOTHI, KOJIMYECTBA dTAXKEH, IUIOIIAIN, 00beMa, B TOM YHCIE HAJACTPOWKa,
MepecTpoiika, paciinpeHne 00beKTa KalUTATHHOTO CTPOUTEIHCTBA, 4 TAK)XKE 3aMEHA H
(WTM) BOCCTAHOBIICHUE HECYIIUX CTPOUTEIBHBIX KOHCTPYKIIUH 00BEKTa KaMUTAIHHOTO
CTPOUTENBCTBA, 32 UCKIFOYCHUEM 3aMEHBI OTJCIBHBIX JIEMCHTOB TaKUX KOHCTPYKIIHIMA
HA aHAJIOTUYHBIC WM UHBIC YITyYIIAOIIHe TTOKA3aTeIN TAKUX KOHCTPYKIIHHA YJIEMEHTHI H
(W) BOCCTAHOBIICHUS YKa3aHHBIX 3JICMCHTOBY [4].

K pexoHCTPYKIIMU OTHOCATCS TaKKe TaKUE BHIBI IPOCKTHO-CTPOUTEIBHBIX padoT
KaK: MOJICPHU3AIIHS — IIPUBEACHHIE B COOTBETCTBUE COBPEMEHHBIM TPEOOBAHUSM YPOBHS
KOM(OPTHOCTH 3MaHUW TOCPEACTBOM IIPUMEHEHUS COBPEMEHHBIX 3()()EKTHBHBIX
MaTepUaIOB M OCHAIICHUS HEIOCTAIOIIMMH BUIAMH HWH)KEHEPHOTO 00OPYIOBaHHS,
caHaIusl — KOMIUIEKC paboT C IEeNbI0 TOJMYYCHHS ONPEACIICHHOTO HHHOBAIIMOHHOTO
APXUTEKTYPHO-KOHCTPYKTHBHOTO, MHKEHEPHO-TEXHIUYECKOTO HITH YHEProcOeperaromero
addexra.

B 1iertom mitaBHas 3a1a9a peKOHCTPYKIIMH JIOJDKHA COOTBETCTBOBATh MPHOPHUTETAM
U KPUTEPUSM OOIIECTBEHHOTO pAa3BUTUSA M 3aKIIOYACTCS B IEPEYCTPOHCTBE H
pEOpraHmU3aIyy CYIICCTBYIONINX 3TaHUN C IEIBbI0 MOBBIIICHUS YPOBHSI KOM(DOPTHOCTH
uX  (QYHKIHOHUPOBAHUS. PEKOHCTPYKUIMS 3MaHUH COCTOUT B  YIyYIOICHHH
IPaJOCTPOUTEIHHBIX U apXUTEKTYPHO-KOMITO3UIIMOHHBIX PEIICHUH, B IieIecoo0pa3Hoi
(YHKIIMOHATPHO-TUIAHUPOBOYHOW ~ OpPTaHU3alMd, B  CO3JAHUU  ONTHMAJIHHOTO
KOM(OPTHOTO MUKPOKJIMMATA ¥ SHEPTOCOCPEIKSHUN.

I'pamocTpoutenbHbie TpeOOBaHUS B PEKOHCTPYKLIUH 3IaHUHA 3aKITIOYAIOTCS
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K CTATHE JI. H. JAHSAAEBOM
«APXUTEKTYPHO-TUIIOJIOTHNYECKHUE TPEBOBAHU I
B PEKOHCTPYKIIUM I'PAXKJTAHCKUX 3IAHUN»

"lzacTpoiika

— (OpMHpPOBAHHE 3aKPEITEI
ABOPOBERLE IIPOCTPAHCTE.

— OpraHHzanHEd 0e30IIacHOH
QIIAroyCTpoeHHOH
BHYTpeHEeH TepPHTOPHH,
—OPraHH3amia
JONOIHHTETEEOH

HH(PACTPYKTYPEL

TPATOCTPOHTEMBHETL
KOMITOIHIHOHHET AKTTeHTOR,
—(VHKITHOHATEHAR
OpPTaHHZAITHA ~ BHYTPEHEETO
TNPOCTPAECTEA,
—00BeTHHEHHE
CTOAIIIE
3TAHHHA

OTIEIEHD
PAIHOTHITHELL

3acTpofira
—VBEIHIHBEAET H (opMHEpYET
(pOHT 3aCTPOHEH,
—  yCTpaHAeT  CKBOGHEIE
TPAH3IHTHEIE PA3PEIBEL MEKTY
CYIMECTRYIOMHMH 3TAHHAMH,
—hopumEpyeT
IIYMO3AMMHTHYI)
BHYTPEHHIOK TEPPHTOPHID

Puc. 1. (DOpMI/IpoBaHI/IC I'paJoCTPOUTEIBHBIX 06'LCMHO-HpOCTpaHCTBeHHLIX pCH_IeHI/Iﬁ

Puc. 2. MonepHuzanus dacanos 30aHUN: @ — 00HOBIEHHE (aca OB U CHCTEM OCTEKIICHNUS;
0 — oopmutenue (acasoB 31aHUIA: IpUMeEpb! BacagoB [0 U 10CIIE PEKOHCTPYKIUH

Puc. 3. Cozganue 01aronpusTHEIX COIMAIBHBIX YCIOBHH U JOCTYITHOU G€30IIacHON Cpebl



a 0 8 2

Puc. 4. ApXUTEKTYpPHO-KOHCTPYKTUBHBIE PELIEHUS: @ — HAJICTPOHKA C YaCTUYHBIM yCUJICHUEM KOH-
CTPYKIHH; 6 — HAJICTPOIKA C yCHIIEHHEM KOHCTPYKIHIL; ¢ — HaJCTPOiiKa 6e3 yCHIIeHUs] KOHCTPYK-
LUH; 2 — HAJICTPOHKA C 3aMEHOM KOHCTPYKIUH

a o 6 2

Puc. 6. ApxuTeKTypHO-KOMIIO3HIIMOHHEIE BUIbI MAaHCAPIHBIX HAJCTPOCK: d — OTHOYPOBHEBASI MaH-
cappa; 6 — AByXypOBHEBasi MaHCAP/a; ¢ — IBYXATa)KHAs MaHCap/a; ¢ — MHOTOITa)KHAst MaHcap/a

a

Puc. 7. opmupoBanue 11e71ec000pa3HbIX 00HEMHO-KOMIIO3UIIMOHHBIX PELICHUH B PEKOHCTPYKIIUU
3aHUI: @ — BCTPOHKH; 6 — HAACTPOMKHU; 6 — IPUCTPOIKH; 2 — KOMOMHUPOBHHBIE
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B TIOBBIIICHUH APXUTEKTYPHO-KOMIIO3UIMOHHBIX 1 00BEMHO-IPOCTPAHCTBEHHBIX
Ka4ecTB 3acTPOHKH, (POPMHPOBAHHE BHYTPEHHETO OJIaroyCTPOEHHOTO IPOCTPAHCTBA
1 (QyHKIMOHAIBHON OpraHW3alMK IPHJIETAIOMIEH TEePPUTOPHH, COBEPIICHCTBOBAHUH
HOpPMAaTHBHBIX ITOKa3areseil. BpekoHCTpyKInurpax /1aHCKUX 3MaHUH IPa 0 CTPOUTEIbHBIE
TpeOOBaHUS B OCHOBHOM BBIIIOJIHSIOTCS 33 CUET IPUCTPOEK K CYIIECTBYIONINM 3/1aHUSM,
MIpHUCTpanBaeMble 00bEMBbI KaK K TOPLEBBIM (hacasiaM, TaK ¥ B BU/I€ BCTABOK OOBEIUHSIOT
3/IaHMA U 3aKPHIBAIOT TPAH3UTHBIE PA3PBIBBI, (POPMHUPYIOT ITYMO3AIIUTHYIO BHY TPEHHIOIO
teppuroputo (puc. | 1B. Bkiedku). Hampumep, B pesynbrare NpHCTpanBacMbIX
00bEMOB K CYIIECTBYIOIIUM 3AaHUSM IPOUCXOJUT OPraHU3alus 3aMKHYTHIX 00BEMHO-
KOMIIO3MIIMOHHBIX PELICHNUH, 3aKPBITBIX WIH YIVIOBBIX, (POPMHUPYIOIIMX BHYTPEHHIOIO
671aroyCTpOCHHYIO TEPPUTOPHUIO 00BEKTA M KOMIUICKCHYIO ITYMO3AIIUTHYIO 3aCTPOUKY
C yYeTOM HOBBIX COBPEMEHHbIX TpeOoBaHuii. ConnanabHble TPeOOBaHHUS PEKOHCTPYKIINU
3M@HUH 3aKIIIOYAIOTCSI B OOHOBJICHUM W YIYYIICHHH apXUTEKTYPHO-(QyHKIMOHAIbHBIX
Ka4eCTB CYIIECTBYIOUIMX 3MaHUH, MOBBIICHUH W YIYYIICHHH COLUAJIBHBIX YCIOBHH
9KCIUTyaTallun 3[aHWH, CO3AaHWU ONaronpusATHONH KOM(OPTHOW MOCTYITHOW Cpenbl,
BBIPAaBHUBAHNU COILMAJIIFHOTO YPOBHSI B apXUTEKType 37aHUi. B memsix moBbImIeHHS
KaueCTBEHHBIX II0Ka3aTeJIed apXUTEKTYpbl 3IaHWH BBITOJNHIECTCS MOJCPHHU3AIM
(hacaoB M yCTPOHCTBO CHCTEM COBPEMEHHOTO OCTEKJICHUS, YTy UIIAIOMINX COLUAIBHYIO
3HAYMMOCTB U ITOBBIIAIOMINAX MPECTHK U APXUTEKTYPHYIO IIPHUBJIEKATEIBHOCTD 3aHHs
(puc. 2 uB. BKIIEHKH). B cOOTBETCTBHHU C COLMaAIBEHO-00IIECTBEHHBIMHA TPEOOBAaHUIMU
IJIaBHBIM SIBJISIETCS] OPTaHM3aLUs JIOTIOJHUTENBHBIX (PyHKIIMOHAIBHO-KOHCTPYKTHBHBIX
YCTPOWCTB MaJIOMOOWIILHBIX IPYIIIT HACEIICHNS M OCHAIIEHNE IM(PTaMH (puc. 3 1B. BKICHKH).

TpeOoBannst  TexHHMYeckoH A(PPEKTHUBHOCTH B  PEKOHCTPYKIUHM  3JaHHH
3aKJIIOYAIOTCS B UCTIOJIb30BAHNN COBPEMEHHBIX KOHCTPYKTHUBHBIX CUCTEM U JIOCTH)KEHHUH
CTPOMTENBHBIX TEXHOJOTHH, B IPIMEHEHUN COBPEMEHHBIX KOHCTPYKTHBHBIX PEIICHUN
U cpeicTB (YHKIMOHAIBHO-TEXHHYECKOTO OCHameHus (puc. 4 1B. BKICHKN).
Texnnueckass 3pQPEKTUBHOCTh — 3TO HE TOJIBKO KOHCTPYKTHBHAS LEI€CO00pa3HOCTH
1 JIONTOBEYHOCTh, HO W IPHMEHEHHWE HECTAHJApTHBIX KOHCTPYKTHBHBIX DELICHUH,
MTO3BOJISIIOIMX CO3/1aBaTb HOBBIE BUABI OOBEMHO-KOMITO3UIIMOHHBIX ITOCTPOCHUH,
TaKMX Kak, HampuMmep, HaACTpolka Oe3 YCHJICHHMsS KOHCTPYKIMH, BBICTYIAIOIIAs
HAJCTpPOHKa C YaCTWYHBIM YCHWICHHEM KOHCTPYKIHMH, HaJICTpOHKa C yCHIICHHEM
koHCcTpykumid  [2].  Takke, Hampumep, BKJIIOYEHHE COBPEMEHHBIX TEXHOJOTMA
MTAHOPAMHOTO OCTEKJICHUs (acagoB U OOHOBICHHE 31aHUN C NPUMEHEHHEM (acaJHbIX
CHCTEM 3HA4YMUTEIHHO IOBBIIIAIOT 3HEPOrodGPEeTHBHOCTh 3MaHWH M APXUTEKTYPHBIN
00K 3maHuii (puc. 5 IB. BKICHKH). DKOHOMUYECKas dPPEKTUBHOCTh PEKOHCTPYKIIHH
3aKJIIOYaeTCsl B pa3pabdoTKe HKOHOMHMYECKHMX OOOCHOBAaHMH B MaKCHMAJIbHO IOJHOM
HCIOJIB30BAaHUH (YHKIMOHAIBHOTO M TEXHHYECKOTO MOTCHIHANA CYIIECTBYIOLIETO
3/1aHMs, TOIYYEHUS JOTIOJHUTEIbHBIX IOKA3aTeNeH MMOJIe3HON IUIONMAaAN B pe3yibTare
PEKOHCTPYKIIMM W ONpPENEIeHUH IIeeCO00pasHOCTH NPUHATHIX APXUTEKTYPHBIX
pelIeHN B JOCTHKEHHH BOCTPEOOBAHHOCTH M MWHBECTHLIIMOHHOW NPUBIIEKATEIHLHOCTH
3nanus  [2]. PexkoHCTpykuusi Kak BHJA IHPOEKTHO-CTPOUTEIBHON JIE€ATENbHOCTU
SIBIISICTCSI 9KOHOMHUYECKHU 11eJ1ecO00pa3HOM, ITPH BBIITOJHEHNH TAKMX OCHOBHBIX BHJIOB
PEKOHCTPYKIIMU KaK HAaJCTPOWKH, B TOM YHCIIC MaHCAP/Ibl, BCTPOIKH WM MPUCTPONKHI
00bekToB, 0e3 ycwieHHs (yHIaMEHTOB, a TOJBKO 32 CYET IOBBIMICHUS HecyIien
CIIOCOOHOCTH OCHOBaHUSA (pHC. 6, 7 IIB. BKICHKH).

Haunbonee sxoHomuueckn 3(pQeKkTuBHBI HaACTpanBaeMble 0OBEMBI M MaHCap/bl,
KOTOpBIE B CTECHEHHBIX TEPPUTOPHUAIBHBIX YCIOBHUSX JAIOT YBEJIWYCHHE IIOJIC3HOU
IUIOIIAAM 3JaHUs WM IIPH TOBBIMICHUH OOBEMHO-IUIAHMPOBOYHBIX IIOKa3zaTenedl He
TpeOYIOT JOTOJHUTENBHBIX BIIOXCHHH B MHXEHEPHO-TEXHHUYECKOE oOecliedeHne W B
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o(opMIIEHHE U COTIACOBAaHUE TIPOCKTHO-CTPOUTEIBHOMN TOKyMEHTAIIUH.

YBenuueHue )KUI10H U MOoJIe3HOM IIOLaAH 31aH1s 33 CUET HAJCTPOUKH, IPUCTPONKH
U BCTPOHKH SIBISACTCS SKOHOMHYECKH IIETIECOO0pPa3HBIM pEIICHHEM IO CPaBHEHHIO C
HOBBIM CTPOUTEIBECTBOM, TaK KaK OCOOCHHO B MCTOPHUYECKOM IIEHTPE B CTCCHEHHBIX
IPaJOCTPOUTEIBHBIX YCIOBUSAX U IPU OTCYTCTBUU TEPPHUTOPUU ISl BEICHUS HOBOTO
CTPOUTENBCTBA JEIUKATHO CO3MACTCSI HOBBIM apXHUTEKTYpPHO-KOMIIO3UIIMOHHBIA 00beM
3MaHus. B MPOEKTHO-CTPOWTENHHOW NPAKTHKE PEKOHCTPYKIUH IIPEAIONaraeTcs
paccMarpuBarTh 3aHUE KaK CIOXKHYI B3aHMOCBS3aHHYIO CHCTEMY AapXHTEKTYPHO-
THTIOIOTUYCCKUX TPU3HAKOB KOHCTPYKTHUBHBIX M apXHTEKTYPHO-KOMIIO3HIIHOHHBIX
pelIeHuH, (YHKIIMOHATHHO-TUTAHUPOBOYHOM OpTaHH3aIlHH, HWHXCHEPHO-
TEXHOJIOTHYECKOTO O0OpYIOBaHUS, TPAIOCTPOUTEIHHBIX MPHU3HAKOB ITOTCHIIHAJA
TOPOJICKOH Cpe/ibl i KOHTEKCTA CYIIECTBYIOIIEH 3aCTPOUKH.

[Ipu ompeneneHnn apXUTEKTYPHO-CTPOUTEIBHBIX Pa0OT B PEKOHCTPYKIHH U TI0
MPUYUHE «MOPAIBHOTO CTAPCHUS» 3MaHUS HE0OXoauM MuQPepeHINPOBAHHBINA TOIXO]
K KaXJIOMy KOHKpETHOMY 3MaHuio. HeoOXomuMmbl TpeaBapUTEINbHBIC W3BICKAHUS H
o0ciaea0oBaHus 3[aHUI KAk I10 OLIEHKE TEXHHYECKOrO IOTEHI[HAlla U COCTOSHHUS €ro
HECyIIUX KOHCTPYKIIHHA, TaK M MO OIIEHKE ero (DYHKIIMOHHWPOBAHHUS C YYETOM HOBBIX
COBPEMEHHBIX TPEeOOBaHU 1 00BEMHO-TUIAHUPOBOYHOMY IT€PEO CHAIICHHIO B JATbHEUTIICH
WHBECTUIIMOHHOHN U apXUTCKTYPHOH MPHUBICKATEIILHOCTH. B pe3ynbrare KOMIUIEKCHOTO
CHUCTEMHOTO aHaJM3a apXUTCKTYPHO-THUIIOJIOTHUECKIX TPEOOBAHUN B PEKOHCTPYKIIHH
U 00ECIEeUYNBACTCS CAaMOAOCTATOYHOCTh apXUTEKTYPhl C(OPMHUPOBABIIHUXCS B pPa3HBIC
HCTOPUYECKUE TIEPUOIBI PA3HBIX THIIOB T'Pa)XTaHCKHUX 3IaHUI. B Hactosmiee BpeMs
B apXHUTEKTypHO-CTPOUTEIHHONH MPAKTHKE B YCIOBHAX HCTOPHYECKH CIIOKHUBIICHCS
3aCTPOMKH, B CBSI3U C TEPPUTOPUATHHBIMU W IKCIDIYaTAI[MOHHBIMH OTPaHUYCHHUSIMHU
MIPOCIICKUBACTCSA YCTOWYNBAs TSHACHIINS K BO3PACTAIOIIEMY 3HAYCHUIO PEKOHCTPYKITHH
u (HOPMHUPOBAHUIO KOMIUICKCHBIX OOBEKTOB TPaXKTAHCKOTO HA3HAYCHHS, KOTOPHIC
COCTABIISFOT CYIIECTBEHHBIN MMOTCHIINAT COBPEMEHHOTO CTPOUTEIHCTRA.
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Ilpeonoocena cucmema npeOMemHblX NAPAOUSM — APXUMEKNYPHO2O NPOCMPAHCME,
KOMopasi no360Jsen peuams psio QYHOAMEHMATbHIX U NPUKIAOHBIX 34044 apXUmeKkmypHo2o u
2PaooCcmpoumenbHo20 nPOeKMupo8anus. [pumep npakmuuecko2o UCnoab308aHUs NPEQTIONCEHHOU
cucmemvl cpedbl 6 2padoCmpoumenbHulX NPOEKmax NOKA3aH 6 mabnuye KOMNIEKCHOU OYeHKU
Kauecmea 20poOCKoll cpeobl.

Bce Gombiie uccnenoBaTeneil M KypHaAIUCTOB OIPEEIISIOT KadeCTBO TOPOICKOM
cpenbl uepe3 o0pa3 KHU3HM JIIOAEH M €ro COOTBETCTBHE COBPEMEHHBIM MaTepUaIbHBIM
U KyJIbTYpHBIM 3ampocam oOmectBa. OIleHKa TOpOJICKOH Cpelbl NMPOUCXOIUT depe3
OLIYLICHUS] M BIEYATICHUS, K KOTOPHIM OTHOCSTCSI COBEPIIEHHO pa3Hble (AKTOPBI:
KaueCTBO MUTAHMS; CTWIb OAEXKJIbI; KOM(OPT KHIMIIA; YPOBEHb 3paBOOXPAHEHMUS,
oOpazoBanus, cepsl 00CITy)KUBaHNS, KOM(POPTHOCTH OKPY)KAIOLIEH CPEIbl; CTPYKTYpa
JIOCyTa; CTENeHb YHAOBIETBOPEHHS IOTPEOHOCTEH B COJAEPXKATEIHLHOM OOIIEHUH,
3HAHMAX, TBOPUECKOM TPYIE; YPOBEHb CTpecca, yIo0CTBO U KOM(POPT U ap'.

OrneHka KayecTBa TOPOJACKOW cpenbl Bcerna cyObektmBHA. Hampumep, ompoc
CTYJICHTOB-apXUTEKTOPOB BBISIBHJI BAKHOCTB CJICAYIOINX (PAKTOPOB!

— y3HaBaeéMOCTb, HaJU4ME€ JOCTONPUMEUYATEILHOCTEHl M  OTIMYUTENbHBIX
MIPU3HAKOB (MJIEHTHYHOCTH);

— HENpPEepBIBHOCTH U B TO JK€ BPEMs pa3fielIeHUE TEPPUTOPUU Ha MECTA U YUACTKU;

— KayecTBO OJaroyCTpoWCTBa IUIOMIAACH U YU,

— TIPOCTOTa M yA0OCTBO IMEMIEXOJHOTO JBIKCHHUS;

—  YCTOHYMBOCTb U JKUBYYECTb IO/ HAIIOPOM COOBITHIA;

— IUIACTUYHOCTb U aJaNTUBHOCTD.

OTOMY CHHUCKY HEJIOCTAET, IOKAIYH, «COOMOICHHE COLMAIBHBIX AUCTAHIUI» IS
CaHUTAPHOI 0e30MaCHOCTH; «OXKHMBICHHOCTH U YXOXKEHHOCTI (4TO OOBIYHO OTMEYAIOT
TYPHCTBI); KOTCYTCTBHE TPAHCIIOPTHBIX MPOOOK» (UTO OTMEUAETCS B OIPOCAxX XKUTENEH);
«HAJMYUE MECT JUIsl CTOSTHKM aBTOMOOMIIEH» (Ha 4TO KAIIYIOTCSl IIOCETUTEIH LIEHTPA).

Bonburyio ponb B pOpMHUPOBAaHMN COBPEMEHHOM ITOBECTKH JIHS CHITpaj JATCKUH
APXUTEKTOpP M KOHCYIBTAHT IO TropoickoMy au3aiiHy u3 Komnenrarena fn Ieiln, ubg
Kapbepa Oblla cOCpeJOTOYEHA Ha YIYYIIEHHHM KayecTBa JKM3HM B TOpojax IyTeM
HepPEeOPUEHTALUU TOPOJICKOTO JU3aliHa Ha MENIEX0A0B U BEJIOCUIIEAUCTOB.

Su Teiin coctaBmit crincok U3 12 XxapakTepUCTHK MENIeX0JHOTo JaHamadra roposa:
3alMTa OT TPAHCIOPTA; 3alllUTa OT NPECTYIUICHWH; 3al[uTa OT HeOIaronpusTHBIX
OILYIEHUH; BO3MOXHOCTb UATH IEHIKOM; HAJIU4YHE MECT Uil OCTAaHOBOK U OT/bIXA;
HaJIM4YME CHJCHHUI; BOBMOXXHOCTH HAOII0AaTh; BOBMOKHOCTH TIOTOBOPHUTH M 3aIUTa OT
IIyMa; BO3MOXXHOCTH JJISI UTPBI U CBOOOJHOTO IOBEJICHHSI; Pa3MEPHOCTh M MaciuTao;
BO3MOXKHOCTb HAaCHIaXKaThCsl IOTOJI0M; Xy10KECTBEHHbIE Kau€CTBA OKPYKEHUSI.

'®epnepanbHbIM IpoekToM «DopMUpPOBaHKE KOM(BOPTHON FOPOICKON CPe/IbI» HALMOHATIBEHOTO
npoexra «Kuibe u ropozckas cpenay» k xkoHy 2024 roxa mpeaycMOTPEHO MOBHIIICHHE HHAEKCA
KauecTBa ropoJicKoi cpensl Ha 30 %, cokpalieHne B COOTBETCTBUH C 9THM HHIEKCOM KOJTHYEeCTBA
TOPOJOB ¢ HEOIArompusITHON cpemoil B naBa pasa. s ompeneneHus MHIEKcAa KadecTBa OyayT
UCTIONB30BAThCSl 36 MHANKATOPOB, XapaKTEPH3YIOIMX COCTOSHNAE TOPOJICKOH Cpeabl H yCIOBHUS
npoxxuBaHus moxeit», (Marepuer-caift [IpaButenscra PO: http://government.ru).
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TonoBHOI TPOEKTHOW opraHu3anuei mo GopMUPOBaHUIO KOMGPOPTHOU TOPOICKOH
cpenpl okazamack Kb «Crpenka». MHAekc ropoiackoit cpensl, pa3pabOTaHHBIN
Munctpoem, JOM.P®, ¢ npusneuenuem Kb «Crpenka» Bxmrouaer oxono 30
KpPUTEPUEB’, aHAIM3UPYIOTCS IIECTh THIIOB IMPOCTPAHCTB: JKHJIbE, OOIIECTBEHHO-
nenoBas HMH(pacTpykTypa W IpHIEralomue IpOCTPAHCTBA, COIHMAILHO-I0CYTroBas
MHPPACTPYKTYpa U NPUIIErafolie IIPOCTPAHCTBA, 3eJIEHbIC TEPPUTOPHUH, HAOEPEKHBIE,
yau4gHast HHQPACTPYKTYpa U 00IIETOPOACKOE TPOCTPAHCTBO. OHU OLIEHUBAIOTCS 110 ISTH
KpUTEpHsIM: 0€3011acHOCTh, KOM(OPT, SKOJIOTHYHOCTh, HIEHTHYHOCTh M pa3HooOpasue,
a TaK)Ke COBPEMEHHOCTb CPeJIbL’.

Haunnas ¢ myOnmukamuit K Jluaga [1], Bo BceX MeTOIHMKaX OIICHKH KadecTBa
TOPOACKOHN Cpenbl Ha MEePBOM MECTE CTOMUT €€ MPUIOAHOCTH A KU3HU [2]. JIuHu B
kaure «Teopust xopourel (GOpMbI rOpoIay BBIACISET CIeIYIONINe KPUTEPUN KauyecTBa
ropojickoro npoctpanctsa: Vitality, Sense, Fit, Assess, Control, 4T0 MOXHO TIEpEBECTH
kak JKusnenpurognocts, Llenecoobpasnocts, Ynodcrso, docrymn, Konrpons. Kpome
9THX KPHUTEPHUEB, OINPEICIISIONINX KadyeCTBO HPOCTPAHCTBEHHON OpraHU3aIMH, OH
OTMeuaeT BaKHOCTB €IlIe ABYX Cylep-KpuTepueB —«3((HEKTUBHOCTH U CIIPABEIITUBOCTE,
yepes KOTopble cdepa apXUTEKTypHOU JIESTEIbHOCTH CONPHKACACTCS] ¢ SKOHOMUKON M
MTOJINTUKOM.

®oun npemun «Lafargeholcim» CcOCTaBUII CBOI MPHHIHUIIOB YCTOWYHUBOM
apXHUTEKTYPHI: BCe OHM HauyuHaIoTCsl ¢ OykBbI «II», (anmi. «5 Ps»: Planet — ruranera,
People — nronm, Prosperity — npousetranne, Peace — mup, Partnership — mapTHepCTBO).
Henu ycroitunsoro passutus, npuHateie B OOH, Bxmtodaror 17 mo3uuuii.

Kpurndecknii 0030p pas3iauyHBIX IOJXOAOB K OIEHKE KadyecTBa TOPOACKOH
Cpenbl NMPHUBOIUT HAC K CHCTEME M3 IIATH TNPEIMETHBIX IMapajyurM, COCTABIISIONINX
AQHAJIUTHYECKUE  CJIOM  apXWTEKTYpHOTO  mpocTpaHcTBa. [loMuMO  BoOmpocoB
(M3MYecKoro IJIAHWPOBAaHMWS M MOJEIHMPOBAHMS, NPOOJIEMaTHKAa apXHUTEKTYPHOTO
MIPOCTPAHCTBA BKJIOYACT TAKXKE BOINPOCHI LEJICNOJAaraHus U OPHUEHTHPOB (cHcTema
LIEHHOCTEH, CTpaTerus pasBUTHA, JACKIApallH, XapTHH, HNPOTPAMMBI Pa3BUTHS) H
OpraHu3aIMsl pealn3aluy, CTPOUTEILCTBA, YIIPABICHHS (CHCTEMa TPa0CTPOUTEILHON
JOKYMEHTAINH, TOPSJI0K IPUHITHS PEIICHUs, yIIpaBIeHHE KOMIIJIEKCHBIM YCTOHYNBBIM
pasButueM Tteppuropuei). Ilpexnaraemas cucrema u3 IlaTH mapagurm OXBaTBIBAIOT
CHEKTP BONPOCOB (PU3UYECKOTO NMPOEKTUPOBaHMA. [0 3THM Ke ISATH HalpaBICHUSIM
MOYXHO CHCTEMaTH3UpPOBATh NMPOOJIEMAaTHKy HAYYHBIX MCCIIEOBAHUH B apXUTEKType H
IpagoCTPOUTEICTBE!

1) cpena kak yciaoBUE sl )KU3HHU, ONOJIOTHYECKUE IIOTPEOHOCTH KUBOM IPUPOIBI;

2) cpenaKak cyMMa TEXHOJIOTHI, 00€CIIeYMBAIOIIHNX JOCTYI K pecypcam, yCiIyram;

3) cpena Kak MO3anKa MPUBATHBIX U ITyOIMYHBIX IPOCTPAHCTB ¥ MECTO OOIICHUS;

4) cpena Kak KyJbTypHBIH JaHAMIadT, HATOTHEHHBIH CMBICIOM M HH(pOPMAIUE;

5) cpema Kak OOBEKT WCKYCCTBA, BOIUIONIEHUE WHEH, JPPEKTUBHOCTH
HCIOJIb30BAHMSI MATEPHAIIOB U BBIPA3UTEIIBHBIX CPE/ICTB.

TIpaButenbctBo PO 25 mapra 2019 1. omy0nukoBaio nepedeHs HHANKATOPOB, IO KOTOPBIM OyeT
U3MEpAThCS MHAEKC KauecTBa ropojacKoi cpernsl. OH cocTouT U3 36 mokasareiel, B UX YHCIIO
BXOZAT pa3HOOOpa3ue KUIOH 3aCTPOUKH, OJIaroyCTpOiCTBO, HAIMYHKE OYepeiell B IETCKUE Calbl
u 6e3omacHocTh (Mocksa, TACC).

‘TIpuBeneHHy Kinaccudukanuto npetaran K. Jluna B cBoeil kuure «CosepiieHHas $popma B
rpagoctpoutenscTBey (1986), mepeckazanHol Ha pycckuit A3k B. JI. [mazpraeBb [3].
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[Ia1Tp mpenmMeTHBIX MapagurM NPEAIoNaralT IOCIeAOBaTeIFHOE YCIOKHEHUE
MPOCKTHBIX 33/1a4 OT COXPAHCHUS U Pa3BUTHUS IPUPOIBI A0 MOTHOCTHIO HCKYCCTBEHHOM
AHTPOIOTEHHOU cpelbl. B mccieqoBaHuAX MBI BEIOHpaeM OHO, PEIKO BA HAIIPABJICHHUS,
OTHOBPEMEHHO, ITOCKOJBKY KaK[Ias MapajnrmMa ONpeessiecT CBOM KPUTEPUU KauecTBa
APXUTEKTYPHOTO pemieHus. [IpeMeTHbIe mapaurMbl IPEACTaBISIOT COOOM pa3IHIHbIC
CJIOU CTPYKTYPHOH OpraHW3alid OOBEKTa MPOCKTHPOBAHUSA, IO3BOJSAS ITONYYHTH
AHATUTHYCCKUA WHCTPYMEHT [UJIsI ONTUMH3AIWU MPOSKTHBIX pemeHuil. MOoXHO
3aMETUTh 3aKOHOMEPHYIO IIOCJIEIOBATEIHHOCT CIIOEB, BMECTE€ COCTABIITIOIIUX
LEJIOCTHYI0 KapTUHY I[IBeTa B COJNHEYHOM CIIEKTpe — OeIbId, JHEBHOH CBET. B 3ToM
cIieKTpe Hamboiee pa3paboTaHHBIMU SBISIOTCS MPEACTABICHIS O )KH3HEIIPUTOIHOCTH,
CaHUTAPHOM KOHTPOJIC M DKOJOTHH, CICIAYIONIee HAIlPaBICHUE PACCMATPUBACT TOPOJ
KaKk MAaIliHYy, B KOTOPOH IJIaBHOE — 3TO0 HMH(PPACTPYKTypa IOPOT, KOMMYHHKAITHH,
cepBucoB. CepeiiHa CIIEKTPa — 3TO COIMAIBHBIC ACTICKTHI )KU3HU B TOPOJC, U3ydaeMbIC
COIMANIFHOW JKOJIOTHEH W aHTPOIOIOTHEH, KOTHHTUBHON ypOaHMCTHKOW, 3HAYCHUIO
HCTOPUKO-KYIBTYPHOTO KOHTEKCTA, COACPIKATEIFHOCTH OKPY>KEHUS YICISICTCS IIOKA UTO
HEJ0CTaTOYHO BHUMaHUs. Ho HanMeHee 0CMBICIICH U BOCTPEOOBaH B3I HA TOPOA Kak
BOIUIOIICHNE TyXOBHBIX YCTPEMIICHII F TAPMOHIIHOTO apXHUTEKTYPHOTO TIPOCTPAHCTBA [4].

JIJist KpaTKOCTH BO3MOYKHO BBIJCIIHTH KIFOYEBOH KPHUTEPHH KadecTBa IS KaXKIOU
MIPEIMETHON TTapaIuTMbIL:

1) sKomoruss — TPHUTOTHOCTH CPEABI I JKU3HEHACITEIBHOCTH, KOMQOPTHEIE,
OnmaronpusATHEIC TPUPOIAHBIE (PAKTOPHI U MHKPOKIUMAT; 3a00Ta O 3I0POBBE IIONCH H
€CTECTBEHHOU MPUPOIIE;

2) ymoOCTBO — MOCTYITHOCTH PECypCOB M OOECIICYCHHOCTH TEXHOJIOTUYECCKOU
nH(GPACTPYKTYPOH, I CEpBUCAMH, TOPOTAMH U TPAHCIIOPTOM; 3200Ta 0 PyHKIIHMOHATBEHOM
3¢ (EeKTUBHOCTH YIUYHO-TOPOKHON CETH, HHKCHEPHBIX COOPYKCHUH W yUPErKICHHMA
00CTyKUBaHMS;

3) KOHTPOJb — BO3MOXKHOCTH BBIOWpaTh W H3MCHATH CPENOBOC ITOBEICHUE,
coIManbHOE JOBepre M 0e30MacHOCTh; 3a00Ta 00 3¢ddexTnBHOCTH OOIIECTBEHHBIX
LEHTPOB COOTBETCTBYIOMICH IIFOMHOCTH, OKMBICHHOCTH W CBSI3aHHOCTH YYacCTKOB
TEPPUTOPUH OOIIEr0 MOTH30BAHIS,

4) CMBICTBI — COOTBETCTBHE IICHHOCTSM, SICHOCTh U MOHATHOCTh HH(POPMAIMOHON
cpenmbl, WACHTUYHOCTH W pasHooOpasue; 3a00Ta 00 OXpaHE H HCIOIH30BAHHUH
MAMSATHUKOB HCTOPUU M KYJIBTYPBI, JOCTOIPUMEYATCIBHOCTEH; IUIEHCMEHKHUHT H
OpeHIUHT TEPPUTOPHH;

5) kpacora — 6aaHC YTHIUTAPHOTO U XYJ0XKECTBCHHOTO, HMHUIIMATUBBI U TIOPSIIKA,
nenei u cpencts?; 3a60Ta 0 TAPMOHHHM MECTa W JEATEIBHOCTH, O CIIPABEIMBOCTH H
[eIeco00pa3HOCTH TpaHC(HOPMAIII TOPOIACKOH CPEIbl.

4«JIyXOBHOCTb .... TIO CYTH, — 3TO CIOCOOHOCTH YeJOBEKa MPEACTABIATH LEJb, IPOTPaMMy H
pe3yabTaT CBOETO TBOPUECTBA B «oOpase-maeane», Iae, Kak IPaBHIIO, BOILIOMIAIOTCS Hamboiee
TapMOHWYHO TO3UTHBHBIE yCTPEMJICHHS, XXETAHUS M MEUTHl 4eloBeKa. ...J[yXOBHOCTh — 3TO
MIPOSIBIICHUE CBOCH HHANBUIYaTbHOCTH, CBOCH HHANBHUAYAIbHON MEPHI IIETOCTHOCTH U TAPMOHUHT
4YeoBeKa ¢ MHPOM, B MHpPE H ¢ caMHM coOoii B TBopuecTse» (T. B. Makapckas, «DcreTndeckas
KyJIbTypa H apXUTEKTypHOE 00pa3oBaHUm» / B 0. ApXUTEKTypHas HayKa U oOpa3oBaHue, c. 166).
B 3TOM cMmBICIe TYyXOBHOCTH B TPaJlOCTPOUTENBCTBE — 3TO CPaBHEHHE HJICalbHON KapTHHBI C
peanbHOM MPAaKTUKOW, MIeaTbHON MOIENN — ¢ peanbHOi (pu3ndeckoil KoHCTpykuuei (hopmoii)
ropoaa. JIlyXoBHOCTb B TPaJOCTPOUTEIBCTBE MPOSIBISIETCS U KaK 3CTETUUECKUI KPUTEPHH U KaK

IpuOIIKeHNe K Heay.
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W, XOTs HaMUIO OIpeneseHHasl ITOCIEA0BAaTEeIbHOCTh NPEIMETHBIX MapaIurM,
(bakTHUECKN OHM JEHCTBYIOT OHOBPEMEHHO, M CHCTEMHAsl OLIEHKa TOPOACKON Cpelbl
BKJIIOYACT MSATh PA3ZEIOB, KOTOPbIE BOCIPHUHHMMAIOTCS BCE Cpa3y Kak OeNbIld CBET,
COCTOSIIMI M3 JIydel pa3InYHbIX IBETOB M OTTEHKOB. OOpa3HO BBIPaKasiCh, IIEIOCTHBIN
B3MUISIZL HA TOPOACKYIO Cpely, NPEelIoOMIISICh 4Yepe3 MPHU3MY COLHAIbHO-KYJIBTYPHBIX
LIEHHOCTEH, pas3iaraercss Ha HATh IPEIMETHBIX MapaaurM. Mbl BHIUM JIMIIb 4acTb
CBETOBOTO ITOTOKA, HO 3HAEM, YTO CYIIECTBYIOT €IIe ¥ HEBHIUMBIC IJIa30M H3JIy4eHHUS,
CYLICCTBEHHO BIIHUSIONINE HA Halle caModyBcTBHE . TakKe M ¢ CHCTEMON KPHUTEpHEB
KadyecTBa TOPOJICKON Cpe/bl: COBPEMEHHAs IPaJlOCTPOUTENIbHAs NPaKTHKAa paboTaer
C «BUAMMBIM» CHEKTPOM mpoOiieM. MOXXHO MPEAINONIOKHUTE, YTO «HH(ppPaKpacHas» U
«yIabTpadHoNIeTOBas» YaCTH CIEKTPa TOXKE €CTh U OHHU CBSA3aHBI C yIIIyOJIIEHHEM Hallero
3HAHUS O MIPUPOJIE ECTECTBEHHOTO MHUpa (IKOJIOTHSI U €CTECTBO3HAHNE) U C OCO3HAHUEM
pPOIM W BIMSIHMS TOHKMX MaTepUil M TYNIEBHBIX IEPEKUBAHUN JOeH Ha Hooc(epy
3eMiH (IICHXOJIOTHSI M 330TepuKa). JTa Moaenb Obuta onucana B 2007 rogy B craTbe
«Bumumblil criekTp TpaoCTPONTENBHBIX IPOOIEeM» U yTOUHeHa B KHUTre «KOTHUTHBHAS
ypbanuctuka» (2020) [5].

«CrieKTpalbHBII» TOAXO IMOApaseseT oOIIylo NpoOJIeMaTHKy yCTpOWCTBa U
OLIEHKU TOPOJICKOM Cpenbl Ha IATh IPEAMETHBIX MapagurM: | — «3Koiorus, nmpupona
1 370pOBbE JIOACH», 2 — «ymoOCTBO, KOM(MOPT M TEXHHWYECKas OCHAIIEHHOCTHY,
co3/aBacMble  TPAHCIIOPTHO-MHXXEHEPHOW  MHQPACTPYKTYpoil M cucTreMoi
0O0IIECTBEHHOTO OOCTY)XMBaHMs; 3 — «COIMAJIbHOE IIPOCTPAHCTBO, 0OE30MACHOCTb,
cBoOoma, pasHooOpaszue OOIEHHs», CPOPMUPOBAHHOE TOIOJIOTHEH CTPYKTypo u
MIPOCTPAHCTBEHHOW OpraHM3alel CpeloBBIX KOMIUIEKCOB pa3jIMYHOro Macmrabda,
y4eT  ONTHUMAJIbHOM  JIIOMHOCTH,  OXMBJICEHHOCTH,  COLMAIbHOW  CBS3aHHOCTH;
4 — «coneprKareabHOCTh, HHPOPMALIMOHHAS HAIIOIHEHHOCTH CMBICIIAMH, TPUHA UICKHOCTD
K KyJIbType, MICHTHIHOCT» aJeKBaTHBIC 3ampocaM JIOAEH W TpeOOBaHUSM KYJIBTYPBI;
5 — «xpacora, TapMOHHs1, COOTBETCTBHE HJIeaIaM», OaIaHC Ielel U CPesICTB, CIIyqaiiHOCTH
1 TIOPSIJIOK B COOTBETCTBHH C HJI€aJIaMH JyXOBHOM *KHU3HH JIIONICH.

MO’KHO 3aMETHTB, YTO CIIEKTP ITOCTPOCH TaKUM 00pa3oM, YTO MOPSA0K KPUTEPHUEB
COOTBETCTBYET BO3PACTAHUIO CIOKHOCTH OpPraHM3alMK Marepuu. Takum oOpas3om, Ha
IIEPBOM YPOBHE — 3TO IPUTOAHOCTD IS )KU3HH, HA BTOPOM — TEXHOJIOTUH KOM(pOpTa, Ha
TPEThEM — COLaNIbHAsI KU3Hb, JlaJiee — KYJIBTypa U HCKYCCTBO.

Haun0omnbIryro c10kHOCTE IIPEICTaBIISIET OO0 pacKpPBITHE COJEPKAHUSI MKPUTEPHUEB
OLIGHKN apXHUTEKTYpbl Kak HcKyccTBa. COBpeMEHHOE HMCKYCCTBO JIaBHO OTKa3ajoch
OT KapTUHHOCTH W MOYYHUTEIBHOCTH B I'PaZOCTPOUTEILCTBE: aHCAMOIN M IEPEMOHHUN
Oosplie He SBISIOTCS EIMHCTBEHHOM [ENbI0O IPOCTPAHCTBEHHOW OpraHU3aINH.
WnTepakTuBHbIe (GOPMBI B3aMMOJCHCTBUS XYIOKHHUKA U 3PUTENSI MEHSIOT Iapajurmy
HCKyCCTBa OT M300pa3UTEIbHOCTH M CTAaTUYHOCTH K IPOOJIEeMaTH3alluu U JUHAMUKE.
CootBercTBeHHO, Mapaaurma «Kpacora» Bce Oomnbie oneHuBaercs: He GpopMasibHO, a
COZIEpP)KATEIbHO 4Yepe3 KPUTEPHH aKTyaJbHOCTH BBICKA3bIBAHWS, YUYaCTHSl 3pUTEICH,
BKJIIOYEHHOCTH B KOHTEKCT, HEOIPENEIEHHOCTH M Pa3HOOOpasusi CyXACHUH, 4TO B
o0I1IeM He NCKITI0YaeT UCTIOHUTEIbCKOTO MacTepPCTBA M XyJ0)KECTBEHHOTO MacTepCTBa
Ha (UHANBHBIX CTAAMSAX pEATH3ALMHA APXUTEKTYPHOTO WM TPATZOCTPOUTEIHHOTO
npoexra [6].

5IIOCJ'IS,JIOBZITG.]'ILHOCTI) OBETOB, BUAUMAsA MPU NPEIOMIICHHUU J1yda CBETa CTCKIISTHHOM HpI/ISMOﬁ,
COCTOMUT M3 CEMHU OCHOBHBIX IIBETOB U 0ECUYHCIEHHOIO0 MHOKECTBA OTTCHKOB, IIEPEXOAAIINX UIIN
BBITCKAKOIINX OAUH U3 APYTOro.
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B pamkax ¢opmupoBaHHS KpEaTHBHOW CpEIbl BaKHBIMH CTAHOBSITCS HAaBBIKU
COIMANFHBIX KOMMYyHHKanwii [7]. Pabora ¢ Oyaymmmu XKUTENsIMHA, WHUIIHATABHBIMH
TpynIamMu 1 00IIEeCTBEHHOCTHIO MOYKET OBITh YCTPOCHA KaK HHTEPAKTHUBHBIC CEMUHAPEI
(BOPKIIOIIBI), HA KOTOPBIX COBMECTHO PEIIAFOTCSI CICAYIOIIHE 3a/1a9H:

1) Ouenka kauectBa. Hampumep, kauecTBa IpUPOITHOTO OKPYKEHHUS, MUKPOKJIHMATA,
IryMa, 3ara30BaHHOCTH, BETpa, JICKTPOMATHUTHBIX 3aTrPsA3HEHUN U JIp.;

2) TIlocraHoBka 3amaunm s oOmIECTBEHHOTO oOcyxkieHws. Hampumep,
«(popMHUpOBaHUE YCIOBHU IS 3I0POBOTO 00pasa KU3HW», KCHUIKCHHE KPUMUHAIBHBIX
MIPOSIBIICHUI 1 BaHAAJIN3Ma, o0ecTrieueHrue 0€30MacHOCTH B JTH000€ BpeMsl THA U HOUWY;

3) ®opmupoBaHHE JTOKATHFHOW MOJUTHKY, MTOJTOTOBKA MaTepPHAaIOB s pabOTHI C
TPaloCTPOUTEISIMA, APXUTCKTOPAMH, JTU3aHEpaMU.

Taxum 00pa3oM, OIICHUBAsI TOPOJICKYIO CPEy B paMKax rmapaaurmsl «KpacoTay, Mbl
OyzeM TOBOPUTH HE TOIBKO O KYJIBType aHCaMOJIsl, (POPMBI, CBETA, I[BETA, UCTIOTH30BAHIH
MaTEepHAIOB, HO ¥ O XYIO)KECTBEHHOW aKTyaJIbHOCTH, B3aWUMOICHCTBUU XyIO)KHHUKA H
3pUTENEH, TPAJIOCTPOUTEISI U HACEIICHHUs, 00 HHKIIFO3UBHOM TIOAXOAE U MHTEPAKTUBHOM
B3aMMOJICCTBUHM C )KUTEISAMHU [8].

[IpakTHdeckoe HpPUMEHEHHWE NPEIMETHBIX IMapaJurM MOXHO PacCMOTPETh Ha
npuMmepe GopMHUPOBAHUS OLIEHOYHOW TaONHIIBI T aHAIN3a KOHKYPCHBIX ITPEITOKCHHH
mo Teme «KomdopTHas roponckas cpema». s ONEHKHA MPOCKTHBIX pPEIICHHHA
MpeIaraeTcs CICAYIomas peIaKkius IPEeIMETHBIX apaIurM:

1. Dxojorm4ecku ONarompusITHOE OKPYKEHHE M COCEACTBO C JKUBOH IPUPOION;
MIPH 3TOM YYUTHIBAIOTCS MAHUMAJTBHBIC 3aTPaThl HA €€ CONEPIKaHUE U IKCILTyaTaIIIo.

2. VnobHas m koMdoprHas cpema. PasBuras mHXKEeHepHas WHOPACTPyKTypa U
JIOCTYITHOCTbH YCIIYT MAIOT OUIYIICHHE yA0OCTBA H KOM(OPTa CPEIbI.

3. bBesomacHble H COUATHHO-KOM(OPTHBIC ITyOJIUYHBIC TPOCTPAHCTBA, CIIOCOOHBIE
MOJICPKUBATE YCTOSBIIUECS ITO3UTHBHBIC MOJCIH TIOBEIACHHS W IPOTHUBOCTOSIIIHE
BaHJAIM3MY U arpeCCUBHOMY ITOBEICHHIO.

4. CopepxarenpHas W 3HayuMasi TOpOJCKas  cpeda, MHTErpupyromas
JTIOCTOMIPUMEYATEIHHOCTH, TAMSITHHKH HCTOPUU U TIPUPOJIEI.

5. KpeatuBHasi cpeia MO3UTHBHBIX COLMAJIBHBIX B3aUMOAECHCTBUU JIoned Ha
TeppuTopuu. bamanc rapMOHHH, CIIPaBEUIMBOCTH U TIOPSI/IKA.

B mpuBeneHHOW HWXKE TaONUIC IEPEYUCICHBI IPEIMETHBIC NapagurMbl U
chopMynupOBaHBI KPUTEPUN OIICHKH IMPOCKTHBIX PEIICHUN:

—  COOTBETCTBYET HOPMaM U TPEOOBAHMSIM YCTOWIMBOTO Pa3BUTHS;

—  BHEApPSCT HOBYIO TEXHOJOTHIO M 00CCIICUNBACT HHKIIFO3UBHBIN JU3aiH;

—  COXpaHSET IIEHHBIC PECYPCHl TEPPUTOPHH U YCUIUBACT UX BIHSIHHUC;

—  CONCPKUT YHUKAJIbHBIC UACH U MpeIaracT HHHOBAIIMOHHBIC PEIICHUS;
CO3/1aeT ONTHMAJbHBIC YCIOBHS IS )KA3HH OOJBIIETO YHCIIA JIFOACH.
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Cucrema KpUTEpUEB sl KOMILIEKCHOM OICHKH KayeCTBa I‘OpOI[CKOﬁ cpeasl B

rpaaoCTpouTe/JIbHBIX IIPOCKTAX

HaumenoBanue kpurepuen

bamibr
Haumeno- 1 2 3 4 5
BAHIC Coortsert- Buenpser Coxpanser Conepxut Coznaer om-
NpeaMeTHoil CTBYyeT HOBYIO TEX- [ICHHBIE YHHUKQJIbHBIE | THMaJbHBIE
mapamirmp | HOPMaM H HOJIOTHUIO U pecypcsl UEU U Ipel- | YCIOBHSA AT
TpeOoBaHH- | oOecreunBaeT | TEPPUTOPHM | JIaraeT HHO- | XKM3HHU 0OJb-
SM YCTOH- | WHKJIIO3MBHBIM | M YCHIMBAeT | BAaI[MOHHEIC IIEero Yhcia
YHBOTO TIOAXOJ JUIS UX BIUSTHHE penieHus nronei
pa3BUTHS | BCEX COIL.-JEM.
rpyIn
A. Cobmroze- Buenpenue Coxpanenue | HuTerpanus Coznanue
[MpuponHsIit HUE JKOJIOT0-3a- U pa3BUTHE TEXHOJOTH- | YCIOBHH ISt
KOMIUIEKC | TPUHIHUIIOB IIUTHBIX MIPUPOTHOTO YECKUX U 3JJ0pOBOTO
W DKOJIOTHS | YCTOHUYHMBO- TeXHOJIOTUit KOMILIEKCa, MPOCTpaH- oOpasza xKus3-
«IKOJIOT U TO pas- IIpH coKpaiie- | (GpopMupoBa- CTBEHHBIX HU GoJbIIe-
BUTHS IPH | HHUM BPEIHBIX HHUE 9KOJO- | PEIIeHUH, Ha- My YHCIY
COXpaHEHUHN BBIOPOCOB. THYECKOTO MIPaBIEHHBIX nofei
IUIOMIA ! Cucrema Kapkaca Ha CHIDKCHHE
TEPPUTOPHUH | pEIICHHH 1O 9HEProIoTpe-
HPUPOTHOTO CO3JJaHUIO OneHus, uc-
KOMILIEKCa | OIarompusTHO- TIOJIb30BAHUS
TO MHUKPOKJIU- BO300HOBIIsIC-
Mara: 3aIuTa MBIX HCTOUHH-
OT Ieperpesa, KOB DHEPTUH
JIOXKJIsI, BETpa U BTOPHYHBIX
pecypcoB
b. Obecreye- Vnyumenue IIpocTpanct- CHMKeHue Co3znanue
VYno6uas u HUE KOM- | MyJBTUMOJAJb- BEHHOE obbema YCIIOBUH JUIs
KOMQOpPT- | MJIEKCHOCTH | HOTO TpaHC- pa3BuTHe HEeoOXoIH- KOM(pOPTHO-
Has cpena obecrmeue- MIOPTHOTO 00- | TEPPUTOPUH MBIX 110€3- TO TIPOXKHBa-
«ynoOCTBO» | HUSI KHJIBIX | CIy)KHBaHMA: | oOecredmBa- | JOK 3a CUeT | HUS U JOITO-
palioHOB CHIDKEeHHE Bpe- |  eT popmu- KOMIaKTHOM JeTus Ui
YUYPEXKIEHU- | MEHU U IPYTUX poBanue IIJIAHUPOBKH Gosblrero
SIMH 00CITy- | TPaHCIOPTHBIX | TPAHCIOPT- | ¥ BHEAPEHUS | KOJIMYECTBA
JKUBAHUS U U3IEpIKeK. HO- anbTepHa- Tmofe
CTOSTHKaMU Cuctema KOMMYHHKa- THUBHBIX
aBTOMOOU- JIOPOXKEK 1 LUOHHOTO TEXHOJIOTUi
nei mpu co- | maHIycos, o0e- Kapkaca 3aHATOCTH
OJIoEeHUHA CIeYuBaroIas
KOMIIAKT- | YHHBECAJIbHYIO
HOCTH MOOMIIBHOCTH
B. bnaro- IIpaBoBoe IIpocTpan- dopmupoBa- Co3znanue
BbezonacHble | yCTpOHCTBO, | 30HUPOBAHUE CTBEHHOE HUE yCIIOBUI yCIOBHI
W COIMAlIb- | O3CJICHEHHE C y4eToM pa3BuTHe JIOTHOCTH, JUISL pa3HO-
HO KOM- U OCBemIeH- | obecrmedeHus CHCTEMBI OXKHUBJICHHOC- | 00pa3HOTrO
tdhopTHBIE HOCTh KOHTPOIS U 001IeCcTBeH- TH, CpenoBOro
myOIuuHBIE | TEPPUTOPHM | O€30MacHOCTH HBIX TIPO- CBSI3aHHOCTH, | TMOBEAEHUS 1
HpOCTpaH- o0riero JUTSL pa3iiny- CTPAHCTB, OTKPBITOCTH, | CBOOOJHOIO
CTBa OJIB30- HBIX IPYIII BBIJICIICHUE 3aKpBITOCTH, oO0reHust
«obmieHne» BaHUS C MOJIb30BaTENeH CPEIOBBIX MIPOHHIIAEMO- JUIsT O0JTB-
HCTIONb- CucrteMa MecT | KOMIUIEKCOB | CTH CPEIOBBIX | MIETO YHCIIa
30BaHUEM OTZbIXa HA U CPEIOBBIX | KOMILIEKCOB e
MECTHBIX MyTH JBIKeE- palioHOB H Pa3nUYHOTO
pecypcos HUSI U PSZIOM C | TTOCTPOCHHUE macuraba
3eJICHBIMU Ha- Kapkaca
CAXICHUSIMH | TEMIeXOJHBIX
IIPOCTPAHCTB
260 Tpusonscckuil nayunsiii scypran, 2020, Ne 4



>

Apxumexmypa 30anuii u coopyocenuil. Teopueckue KoHyenyuu apxumexmypHo 0esmenbHoCmu ~
OxoHuYaHHE
Hamnmeno- HaumenoBanue kputepues
BAaHHUC B
MpeAMEeTHON aJLIIBL
napaaurmMbl 1 2 3 4 5
CootBer- Buenpsier Coxpansier CozaepKut Co3znaer on-
CTBYET HOBYIO T€X- LICHHBIE YHHUKaJIbHbIE | THMaJbHbIC
HOpMaM H HOJIOTHIO U pecypcel UJIeU U IIpeA- | YCIIOBHS ISt
TpeboBaHU- | oOecrmeunBaeT | TEPPUTOPHH | JaraeT MHHO- | KHU3HHU OONb-
SIM yCTOW- | MHKIIO3UBHBIN | M yCWIMBaeT | BallMOHHBIC Iero gucia
YHBOTO MOAXOJ AT UX BIHSHHE pemeHus mrofei
pa3BUTUSA | BCEX COLL.-JCM.
rpymmn
I. dopmuposa- IIpoctpan- Dopmupo- Co3pnanue
Conepxa- | CoxpaHeHHE | HUE CPEIOBBIX CTBEHHOE BaHUE Cofep- yCIIOBHUI
TeJbHAs 1 1 HCIIOTb- KOMILICKCOB pas3BUTHE JKaTeNbHBIX, | HICHTHYHO-
3HauUnUMas 30BaHNE U CPEIOBBIX TEPPUTOPHH nudopma- CTH y3Ha-
ropojCKast 00BEKTOB paifoHOB. obecneynBa- THUBHBIX U BaeMOCTH U
cpena KyJBTYPHO- Cucrema eT yCIIOBHsl | MpUMeYaTellb- | YHUKaIbHOC-
«CMBICIT» | TO HACJNeAMs | TaKTHIBHOM BH3yaJbHOTO | HBIX MECT B ™
U BU3yallbHOH | BOCHPHUSATHSA CTPYKType ropoJICKOM
nHpOpManuu o | JaHgmadTa U | TOPOICKOH cpembl
JIOCTONIpUME- | MaMATHHKOB TKaHU JUIst
JaTeNbHOCTSIX OoutpIrero
quca aoaei
J1. TBopueckoe | PazBurtue rpa- PazButue ®opmupoBa- | Boruomenue
Kpeartusnast | pemenue JI0-CTPOUTENb- | I'PafgoCTpPOU- Hue ABTOPCKUX
U OlyXOTBO- 3ajad, HON KOMIIO3HU- | TEJIbHOM KOM- | TapMOHHUY- unen,
peHHast [IOCTaBJIEH- | LIMM HA OCHOBE | IO3ULUH HA HOI, YHHKaJIbHBIE
cpena HBIX B HCTIONB30- OCHOBE HC- LEJIOCTHOM APXHUTEKTYP-
«ILYJIBC mporpamme BaHUS JIy4- MOJIb30BaHMsI | M I'YMaHHOU HBIE
MecTa» pa3BUTHSA C IIETO OMBITA. | MEepPCIEeKTUB- TOPOJICKOIT pemeHus
onopoit Ha | Cucrema yHu- HBIX Cpeapl, mo- rapMOHHYHO
TeHepab- BEPCATBHOTO TeHICHIINH JOKUTENBHO | BIMCBHIBAIOT-
HBI} IJ1aH nu3aiHa (U1t pa3BUTHUSA BIIMSIOIMX Ha ca B
TTOCENCHHUS BCEX TPy APXHUTEKTYPBI MIPECTIK KyJTBTYPHBIH
rpaXkaaH) 1 0coOeH- MIPOKUBAHUS nanmmapT
HOCTEHHN rpajocTpou-
KOHTEKCTa TeJIbHOU
CHCTEMBI

Ha nmpumepe COCTaBJICHHOM Ta6J'II/IHLI BUJHO, YTO CUCTEMA MPEAMETHLIX MMapaJurm

APXUTEKTYPHOTO MPOCTPAHCTBA PEIIACT OHY U3 MEPCICKTUBHBIX 3a71a4, TOCTABICHHBIX
A. TYTHOBBIM: «IEpeHTH OT OOMBIIOrO YHCIA PABHO MPHOPHUTETHBIX (PAKTOPOB, YUET
KOTOPBIX TpeOyeT ONEepUPOBAHUE C HEIMOMEPHO IPOMO3AKMM O0OBEMOM Pa3HOPOIHOMN
nHpopManyu, Kk Oonee 00OONIEHHOM, HO 3aTo ropas3no Ooljiee ONEPaTHBHON OICHKE
OIPaHUYCHHOTO 4Ynciaa (AKTOPOB, HUMEIONIUX ONPEACIIONIee 3HAYCHUE LIS
(byHKIIMOHUpPOBaHUS U pa3BUTHA Beell cuctemb» (I'yrHoB A. —1993, ¢. 159) [9].
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SUBJECT PARADIGMS OF ARCHITECTURAL SPACES
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The article proposes a system of subject paradigms of architectural space, which helps
solving a number of fundamental and applied problems of architectural design and urban
planning. An example of the practical use of the proposed system in town-planning projects is
shown in the table of a comprehensive assessment of the quality of the urban environment.
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A. P. KACUMOBA, npen. kageapbl apXHTEKTYPbI

®OPMHUPOBAHUE OBLEMHO-ITPOCTPAHCTBEHHOM OPTAHU3AIIMA
STHOKVYJIBTYPHBIX TYPUCTUHYECKHUX KJIACTEPOB HA TEPPUTOPUHN
POCCHIMCKO-KA3AXCTAHCKOI'O ITPUTPAHUYbS

OI'BOY BO «HanmonansHbIH HecienoBaTebckuit MOCKOBCKHN FOCYJapCTBEHHBIH CTPOUTENBHBII
YHHBEPCUTET

Poccus, 129337, r. Mocksa, SpocnmaBckoe miocce, n. 26. Tem.: (495) 781-80-07;
taxc: (495) 781-80-07; am. moura: adema-23352@inbox.ru

Kniouegvie cnosa: OSTHOKYNBTYpHBI TypH3M, STHOKYIBTYPHBIH TYypUCTHYECKHIH KiacTep,
Poccuiicko-ka3axcTaHCKOE TPUTPAHNYbE, TPEXCTYIeHYaTasi CHCTEMa 00beMHO-IIPOCTPAHCTBEHHO
OpTaHH3alUH YTHOKYIBTYPHBIX TYPHCTHUECKHUX KJIACTEPOB.

Ilpeonoocena mpexcmynenyamas cucmema 00beMHO-NPOCMPAHCINBEHHOU OpP2aAHU3AYUU
IMHOKYILIMYPHBIX MYPUCMUYECKUX KAACMEPO8 HA MeppUumopuu poccutiCKo-Ka3axcmamucko2o
NpUSPanuybsl, NO3GONAUAA 00LEOUHUNMb PA3PO3HEHHble 00bEeKMbl MYPUCHCKO20 UHmepecd 6
€OUNYIO YeNOCIHYIO CUCTNEMY BOCHPUAMUS KYTbMYPbl HAPOOO8, HACENAIOUUX OAHHBII PALIOH.

Poccuiicko-ka3axcTaHCKO€ NPUTPAHUUYbE SIBISIETCS PErMOHOM C YHUKaIbHBIMU
MIPAPOTHO-KIMMATHYECKUMH U JIaHIMIa(QTHBIMH yCJIOBHSMH. DTOT PETHOH HACEISIOT
pa3HooOpa3HbIe STHOCHI C OOraToli MHOTOBEKOBOI HCTOpHEH, CBOC0Opa3HON KYJIBTYpOH
n OsitoM (puc. 1) [1]. B paHHUX HammMX HCCIENIOBAHUAX OBUIO YCTAaHOBJIEHO, YTO
POCCHICKO-Ka3aXCTAaHCKOE MpPUTPAaHWYbe O0JIaJaeT MHOKECTBOM COXPaHHMBIIHXCS
00BEKTOB MaTepHAILHOTO M HEMATePHAIILHOTO KYJIBTypHOTO Hacnenus [2]. B pesynsrare
HCCIIC/IOBAaHUS U MPOBEICHUSI HATYPHBIX HAONIOACHUH B XOJ€ DKCIEAMIUI B TaHHBINA
PErHoH COCTaBJIEHA KapTa TEPPUTOPUHM PoCCHICKO-Ka3aXCTAHCKOTO MPUTPAHUYbS
¢ obo3HadeHneM 240 STHUYECKHX IIOCEIEHHUH, MMEIOMHMX OOBEKTHl TYpPHUCTCKOTO
nHTepeca (puc. 2) [2]. K MaTepraibHbIM 00b€KTaM OTHOCSATCS YHUKAJIbHbIEC IIPUPOJIHEIE,
APXUTEKTYpHBIC M apXeoJOrMYecKne MaMATHUKH Kak (heaepalibHOTO, PerHOHAILHOTO,
TaK ¥ MECTHOTO 3HAa4YeHHs, a K 00beKTaM HEeMaTepHaJIbHOTO KyJIbTypHOTO HACIEAHs —
YCTHOE HapOIHOE TBOPUECTBO, CBaICOHBIC U CBS3aHHBIE C dTAllaMH KU3HEHHOTO [UKJIa
YeJI0BeKa OOpsIIbl M PUTYAIIbI, a TAKKE BUIBI TPATUIIMOHHOTO BEJICHHS XO3SHCTBEHHO-
OBITOBOW JETaNbHOCTH M JIp. OTHHYECKHE IIOCENICHHs, B KOTOPBIX COXPaHWUIHNCH
MPOSIBICHUS KYJIBTYPHl M OBITA 3THOCOB, MI'PAIOT BAXHYIO POJIb B (OPMHUPOBAHHU
U Pa3BUTUU STHOKYJIBTYPHOIO TypU3Ma Ha TEPPUTOPUU HUCCIELYEMOTO0 PETHOHA H
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SIBIISTIOTCSI OOBEKTaMHM, B KOTOPBIX MTPOUCXOIUT 3HAKOMCTBO ¢ OCOOCHHOCTSIMH JKU3HU U
NeSTEIBHOCTH Hapona. Hamboiiee onTHManbHOW U COBPEMEHHOM (POpPMON yUpesKIeHUI
STHOKYJIBTYPHOTO TypU3Ma SIBISIETCSI STHOKYJIBTYPHBIH TypucTHueckuidl kiactep. Ilox
OMHOKYAMYPHBIM MYPUCIUYECKUM KAACMepOM aBTOPOM HMOHUMAETCS! apXUTEKTYPHO-
IUTAHUPOBOYHAS  KOMITO3MIHMS ~ KOMIUIEKCZ KOMIIOHEHTOB, pAacIlOJOKEHHBIX Ha
TEPPUTOPUH YUPEXKICHUH TYpHCTCKOTO OOCITYy’)KUBaHMS B BHJE 3[JaHHUH, COOPYXEHHUH,
9KCTMO3UIIMOHHBIX W JaHAMAPTHO-PEKPEAUOHHBIX TPOCTPAHCTB C COOTBETCTBYIONICH
MHPPACTPYKTYpOH (TpaHCIIOPTHAS, MHXKEHEPHAs) M CBS3AHHBIX C CYLIECTBYIOUIUMH
HEMaTepualbHBIMU U MaTepHaIbHBIMA O0BEKTAMU U HOCHUTEIISIMHU KYJIBTYpbI 3THOCa. B
COCTaB 3THOKYJIBTYPHBIX TYPUCTHUECKUX KJIACTEPOB BXOJAT OOBEKTHI CO CIECAYIOMIMMU
¢yHKIusAIMH: MHOOPMAIMOHHO-CEPBUCHOW W aJMUHHCTPATUBHOH, OOIIECTBEHHOTO
MUTaHKS, TOPTOBIIM, BPEMEHHOTO NPOXXUBAHUS, OTKPBITHIE M 3aKPBITHIC SKCIO3HIINH,
KOTOpBIE CBSI3aHbl C OTHUYECKUMH IIOCEJICHHSIMH M OOBEKTaMHM MaTepHajbHON H
HEMaTepUaTbHOW STHHYECKOH KyIbTYPHI.

B poccniicko-ka3axcTaHCKOM IPUTPaHNYbe ObLIM BHIOPAHbI CIIEAYIOIINE 00JacTu:
Actpaxanckas, Bonrorpanckas, Caparosckas, Camapckas, OpenOyprckas, 3amnamHo-
Kazaxcranckast, ATeipayckast 1 AKTIOOMHCKasi KaK TEPPUTOPUH CO CXOKUMH ITPUPOIHO-
KJIMMAaTHYECKUMHU TapaMeTpaMu M JIaHAMAQTHBIMH XapakrepucTukamu. CpemHss
IUTOIIAIL 0OJACTH B POCCHHCKO-KA3aXCTAHCKOM MPUTPaHNYbe paBHsieTcs 126 376 kM2
BornbmassgacTs TeppUTOPUH POCCHIICKO-Ka3aXCTaHCKOTO TPUTPAHUYbSI—3TOJIECOCTEIIHbIE
1 CTeIHble NPUpPOIHBIE 30HBI. KazaxcTaHckas 4YacTh HpUTpaHHYbs oOiamaer ciabo
Pa3BUTON TPAHCIOPTHOW CTPYKTYpPOH, TaK, HAIpUMeEp, OT AAMUHUCTPATUBHOTO [IEHTpa
3amagHo-KaszaxcTanckoit 001acTh I. Ypanibcka 10 MOCEICHUS palOHHOTO 3HAYCHHUS CeJla
CalixuH BeeT 10pora ¢ TPYHTOBBIM HMOKpPBITHEM. B poccuiickoil yacTH mpUrpaHu4bs
TPAHCHOPTHBIMH KOMMYHHKAaIMsAMH C ac(aibTOBBIM WIM OETOHHBIM HOKPBITHEM
CBsI3aHBI OOJIACTHBIE LIEHTPHI, Takue Kak AcTpaxaHb, Bosrorpan, Caparos, Camapa,
OpenOypr, cpeaHue pailoOHHBIE TOPOAA W HAaCENCHHbIE NMyHKTHl. Kak yCTaHOBIIEHO B
pe3ynbTare HCCIIEA0BaHMs, OONBIIMHCTBO MAaJbIX HACEICHHBIX IMYHKTOB POCCHHCKO-
Ka3aXCTAHCKOTO MHPUTPAaHWYbsl COCIMHEHBI MEXIY CO0OH noporamMm C TIPYHTOBBIM
MoKpbITHEM [3].

B coorBercTBUM € COCTaBIEHHONW KapTOW 3THUYECKHX IMOCEJEHUH POCCHICKO-
Ka3aXCTAHCKOTO MPUTPAHWYbsI BBISIBICHHBIC ATHUYECKHE ITOCEICHHUS HAXOASTCS Ha
3HAYNTENFHBIX PACCTOSHHUAX OT KPYIHBIX, CPETHUX M MAJIBIX TOPO10B. Tak, ycTaHOBIIEHO,
4TO OT T. Ypambcka a0 cema XaH-Oppacel 3amagHo-KazaxcTaHCKOW 00JIacTH MOXKHO
J00paTbes JOPOTOi C TPYHTOBBIM HOKPBITHEM MPOTSHKEHHOCTHI0 600 KM MIIM COKpaTHB
paccrosiHue 10 392 KM 110 CTEITHOMY 0€310POXKbIO0.

Takum 00pa3om, 0COOCHHOCTHIO BBISIBICHHBIX STHHUECKUX ITOCENICHUH oOnacTei
BBIOPAHHOTO PErHOHa ABISETCS UX PA3pPO3HEHHOCTh, 3HAYUTEIBHOE PACCTOSTHIE MEXKTY
HUMH 1 CJIOKHOCTB IIPEOIOJICHHSI TPOCTPAHCTBA B CTEITHOM ITPUPOIHOM 30HE POCCUICKO-
Ka3aXCTAHCKOTO NMPUTPaHUYbs BCIEICTBHE HEJOCTATOUHON Pa3BUTOCTH TPAHCHOPTHOM
nHpacTpyKTyphl. [TosToMy 11t pa3MerieHus: KIacTepoB Ha TEPPUTOPHH POCCHUICKO-
Ka3aXCTAHCKOTO TPUTPAHUYbsS BO3ZHHKAET HEOOXOIUMOCTh CO3JaHMs OOImel ceTH,
CBSI3BIBAIONICH MHOMKECTBO OOBEKTOB KyJIbTypHOro Hacieaus. Ha ocHoBaHMM 3TOTO
Yenwvio Cmamvl CIyHCUM PopMuposanue 2UOKoL CUCmembl MypUCmcKo20 00CIYHCUBANU
nymem 00beMHO-NPOCMPAHCMBEHHOU OP2AHUZAYUU IMHOKYALIMYPHBIX MYPUCIMULECKUX
K1acmepos Ha meppumopu poCcCutickoO-Ka3axcmancko2o Npuepanuibs.

CucreMa TypuCTCKOTO 00CITyKMBaHUS ITHOKYJIBTY PHOTO TYpH3Ma 0JKHA 001a1aTh
LEJIOCTHOCTHIO BOCHPHUSTHS KyJIbTYPhl pACCMAaTPUBAEMOT0 PETHOHA, 3aKIII0Yaromeiics B
BBISIBIICHUM IJIaBHBIX M BTOPOCTEINICHHBIX OOBEKTOB KYJIBTYpHOTO Haciexus, 00ianarh
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HAIPaBIICHHBIM [BIDKCHHEM 110 TYypUCTCKOMY MapmipyTy. Iloatomy paccMmoTpum
Pa3IUYHBIC CYIIECTBYIOIINE MOACIH OPTaHU3AIIH CTYIICHUYATOTO WIH HePapXUIeCKOTO
00CTy)XKUBaHUS B Pa3IMIHBIX TEPPUTOPHAITBHBIX 00pa30BaHIIX.

Crynenuarasi popMa KyIbTypHO-OBITOBOTO OOCTY)KHUBaHUS CYIICCTBYET B TOPOAAX
u noceneHusX. CucreMa KyIBTYpPHO-OBITOBOTO OOCITY)KHBAHUS B COBOKYITHOCTH C
MOJICNIbI0  paccelieHus, C(HOPMHUPOBAHHOW Ha MEPAPXUUYCCKOW COMOAYUMHEHHOCTH
OTIOPHBIX [IEHTPOB MO3BOJSACT CO3/1aBaTh IKOHOMUYECKH [IETICCO00Pa3HYI0 CONUATHHYIO
nH(pPaACTPYKTYpPY. B OCHOBE CHCTEMBIIICKUT IEPHUOJUIHO CTH IO CETIECHUS TTOTPEONTEIISIMH
PA3IUYHBIX YYPEXKICHUH, CTAHOBSIIUXCS IEHTpaMu TsaroteHus. CucreMa KyIbTYpHO-
OBITOBOTO OOCTYKMBAHHS COCTOHUT M3 TPEX CTYNEeHeH: | — yapekIeHUs TOBCETHEBHOTO
HCIIONB30BaHMS, OOCITY)XHBarOIIUe 30HY B pammyce 500 M, cpeam KOTOPBIX AanTeKH,
JIETCKHE CaJIbl, IIKOJBI, MPEANPUSATHS OOIICTHTa, MarasuHsl u Ap. ; Il — yupexneHus
MIEPHOANYECKOTO UCTIONB30BAHUS C paguycoM o0cayxuBaHus 10 1500 M, BKIFOUAIONIHE
TOPrOBBIC KOMIUICKCHI, KHHOTearphl u np.; I — ydpexaeHus ->SIU30JUYEeCKOTO
HCIIONB30BaHMS, TaKHe KaK TeaTphl, 300MapKH, HIIOIPOMBI, IIHPKH, aJIMUHUACTPALIHS
ropoga u ap. CrucremMa 3MaHUN U COOPYKEHUH KyIBTYpHO-OBITOBOTO OOCITY)KHBaHHS
MTO3BOJISICT ONPEACTUTh CTEIIEHb KOM(OPTHOCTH U yCIOBUS MaTEPHAIBLHON CPEIbI.

B pekpealmoHHBIX W TYpUCTCKUX 30HAX CHCTEMa OOCIY)KHBAHUS TaKKe HMEET
eOMHYIO0 CTPyKTypy. YuensiMu JlykwsHoBoit JI. I. m Ilpioyx B.M. paspaborana
IpagoCTPOUTENbHAS KOHIEIIIUS CHCTEMBI O0CITY)KHBaHUS B PEKpEallMOHHON 30HE [4].
DTa KOHIENIUS MOCTPOCHA Ha IEPUOIUIHOCTH M MAaCCOBOCTH ITOCCIICHHUS TYPUCTAMH
TeX WU UHBIX yupexaeHuid. OHa IMEeT TP CTYIICHH aHAJIOTUYHBIE CCTeMe KYIbTYPHO-
OwITOBOTO 0OCTy>)KMBaHU: | — moBcenHeBHas; 11 — mepuoamueckas; I11 — smm3oquaeckas.
[ToBcenHeBHOE OOCITYy)KHBAaHUE B TYPUCTKON 30HE COCPEHOTAUYUBACTCS B YUPCSIKICHUIX
00I11eCTBEHHOT0 ITUTAHUS, TAKUX KaK Kade, cTonoBble 1 Oydersl. OOIeCcTBEHHBIH EHTP
C aIMHHHCTPATHBHBIMHU, OBITOBBIMH, KYIbTYPHO-3PCIUIIHBIMU, TOPTOBBIMU 3TaHHUSIMH
U COOPYKCHHSMH OCYIICCTBISICT IEPHOAMYSCKOE OOCITy)KHBaHHE PEKPEaHTOB.
YupexaeHus 3MH30AMYECKOTO UCTIOIh30BAHMS PACIIONATAIOTCS B PAWOHHBIX IEHTPaX
00CTy)KUBaHUS, CIYKAalINX HE TOJNBKO TYPUCTaM, HO W JKUTEISIM KypOPTHOW 30HEI.
Pamnyc memexoqHOW MOCTYMHOCTH O YYPESKICHUH MOBCEIHEBHOTO OOCITY)KHBAaHHUS
nmoikeH coctaBiath or 100 mo 500 M, 10 OOMIECTBEHHOTO IICHTpPA MEPUOTUICCKOTO
ucnonb3zoBanus oT 500 10 1200 M, a HEHTPBI AMU30UUECKOrO ITOCEIEHUS PACIIOIaraThCst
Ha paccTossHUU He Oonee 30 MUHYT Ha TPAHCIIOPTE.

CrymeHuaras CHUCTeMa NPOCJICKHBACTCS B OpraHW3aIllMU CICHAPHBIX ILIAHOB
U MapIIpyTOB MOCEIICHUS TOCTONMPHMEYATEIbHBIX MECT — TYPUCTCKUX IICHTPOB.
MapmipyTsl IPOCKTHPYIOTCS TaK, YTOOBI KAXKI0€ MECTO OBLIO CBS3aHO C OCTAJIEHBIMH,
T.€. 9TH TOUKH-MECTa SIBJISIOTCS 3BEHbsIMHU 00111l 1iern. UMeHHO Takast CBS3b, 10 MHEHUIO
yuenHoro bynarosoir E. K., momoxer mns cTaOMIBHON IESTEIBHOCTH TYPHUCTCKOTO
eHTpa u OyaeT GopMHUPOBATH OTHYIO KAPTHHY U TyX MECTHOCTH [5].

B pesymbrare wmcciuemoBaHUS BBISIBICHO, YTO HH OIHA M3 PAacCMOTPEHHBIX
CTYIIEHYAThIX CUCTEM OOCITY)KUBAaHUS HE MOXKET OBITH NMPHMEHEHA I OpraHH3alliH
STHOKYJIBTYPHOTO TypH3Ma B UCCICAYEMBIX palOHAaX pPOCCHUICKO-KAa3aXCTaHCKOTO
MPUTPAHUYBS B CBA3HM C TEM, YTO OHU PACCMATPUBAIOT WM ypOAHU3UPOBAHHYIO CPEIy
TOPOJIa, IITH OOBEKTHI, PACIIOIOKCHHBIC Ha MAIIBIX PACCTOSHUSX APYT OT APYTa, H HE MOTYT
OBITH HCITOJIB30BaHBI A1 00BEMHO-IIPOCTPAHCTBEHHON OpTraHU3aIlUU STHOKYIBTYPHBIX
TYPUCTUYECKUX KJIACTEPOB M OOBEKTOB TYPHCTCKOTO HHTEpECa, PACIIONOKEHHBIX Ha
3HAYUTEIBHBIX 110 TUTOIIATH TEPPUTOPUIX M OONBIINX PACCTOSHUSX.

YCTaHOBICHO, YTO TYPUCTCKOE OOCTYXXMBaHHE CTPOHUTCS Ha OIpPEISICHHBIX
MPUHIAIIAX ¥ MPOIECccax CTaAUHHOCTH OCBOCHHUS IMPOCTPAHCTBA. DTy CTaIUHHOCTH
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MOXXHO HAaWTH B XXHBOH NPHPOJE, KOTJa CYLIECTBYIOT OMOCHCTEMBI, 3aHHMAIOIINE U
OXBAaTBIBAIOIINE 3HAYUTEIBHBIC [UIOIAAN 33 CUET CBOCH CTPYKTYPBI.

Hayxkoii, m3ydatomeld HpHUpOAHBIE CTPYKTYpbI sBisieTcst OnoHmka. OnpHOW u3
(yHIaMEHTAIBHBIX MOP(OJIOTHUECKUX XapaKTEPUCTUK TPUPOAHBIX IIPUHIIUIIOB CIYKHUT
BeTBiIeHHE. VIMEHHO B BETBJIIGHHH NPOCIECKUBACTCS MEepapXUUyecKasi UM CTyleHYaTas
CTpyKTypa. BerBsmuecs (opmbl BCTpEHaloTCsi BO BCEX CTPYKTYPHBIX YPOBHSIX,
HauuHas C MOJICKYJI M 3aKaH4YMBas KOCMOTOHMYECKHMH CHUCTeMaMH. B Mukpommpe
IpoIiecc BETBJICHUS HaONofaeTcst B 0Opa30BaHUM JIEASHBIX Y30pOB Ha CTEKJIAX,
BBIPAIIMBAHUN KPHUCTAJJIOB, B IEPHOJUYECKOM CTPYKTYPHOM ODJIEMEHTE MOJIECKYIIbI
JHK u cTpykType BOJIOKOH HEPBHBIX KJIETOK MO3ra. BeTBiieHHe B MaKpOMHUpPE XOPOIIO
MIPOCIIEKHUBAETCS] B POCTE PACTCHUH U JIEPEBHEB, SIPKO BBIPAKEHO Y MOPCKUX KOPAJUIOB.
TpemaooOpazoBaHne M TropooOpa3oBaHHE B T'€OJIOTHYECKHX CHCTEMax, a TakKxkKe
B3PBIBHBIE ITPOIECCHI B KOCMOCE OTHOCSTCS K Meramupy [6].

Uccnenosarenem lappanosoii JI. M. Ovl1a co3nana Mopdoiorndeckas MOACTh
BETBJICHUS, B KOTOPOH pacCMOTPEHBI pa3IMYHbIe Kjaccu(pUKALMK TUIIOB BETBICHUS [7].
Cpenu pacipocTpaHEHHBIX MOP(OIOTHYECKHUX MOJIENEH «CydoKk» U «BHIKa». Cucrema
«CY4YOK» MMEET IIIAaBHYIO OChb, KOTOpAas SIBISETCS HAJE)KHOW MEXaHWYECKOH OIIOpOii,
YTO MO3BOJSET JUIMTEIbHOE BPEMSI PACTH B OJHOM HampasiaeHuH. CHcTeMa «BHIIKA»
«TI03BOJISIET PAaBHOMEPHO 3allOJIHUTh 00BEM NPU Pa3BUTHH OTHOCHTEIHBHO OOJbIICH
MTOBEPXHOCTH CONPHKOCHOBEHHsI C BHENIHEH CpelJod M C COXpaHEHHEM pacCTyIIUX
BEPXYIIEK MPUOIU3UTEIHHO Ha OJUHAKOBOM PACCTOSTHUM OT OCHOBAHMUS CHCTEMBD) [7].

Cornacuo BbickasbiBaHuio JleOeneBa 0. C.: «Omaromapsi BETBICHHIO PacTCHHE
YBEJIMYNBACT CONPHUKOCHOBEHHE C OKPY)KAIOILIEH CPeloi», a 3TO MMEHHO TO peIleHHE
MIOCTABJICHHOW NPOOJIEMBI, KaKk OCBOCHHE OTPOMHBIX TEPPUTOPHH IIOCPEICTBOM
craguiiHocTd U HTanHoctu [8]. IloaTBEpxKAEHHEM STOrO CHYXKHT 3KCIIEPUMEHT,
MOCTaBJICHHbIH Y4YeHbIMU yHUBepcuTera Xokkaiino B 2010 roxy. B ucciemoBanusix
ObUIO yCTAHOBJICHO, YTO MPHUHIUIIBI OCBOEHHUS JXM3HEHHOTO IPOCTPAHCTBA ITyTEM
HaXOXJIECHUSI MaKCHMAaJIbHO JS(QQEKTHBHOTO IYTH K MHIIE IUIECHEBEIbIM I'PHOOM
Physarum polycephalum v BEICTpOGHHAsI UM BETBSIIASCS CETh COBIIANA IIPH CPAaBHEHUH
C TpaHCHOPTHOM ceThio TokMo. B MecTax TpaHCIIOPTHBIX Y3JI0B pacroJiarajach IHIa,
K KOTOPBIM TUIECHEBEJIBIN TPUO ITOCPEICTBOM BETBICHHUSI OTPOCTKOB BBICTPOMII ITyTh [9].

3auMCTBYSI ¥ M3ydast 3aKOHOMEPHOCTH MPHUPOAHBIX CHCTEM BO3MO)XHO OCBOCHHMS
MIPOCTPAHCTBA MOCPEACTBOM BBIOOpA ()OPM M BHIOB BETBICHHS, CIOCOOCTBYIOIIEMY
OoJbIIEeMy TIOKPBITHH IIJI0MIAJIEH, HAX0XKJICHUH ONTHMAJILHON IDIOTHOCTH BETBJICHUS U
€ro MHTEHCHBHOCTH, IT0O3TOMY BO3MOJYKHO CO3/IaHHE CTYNEHYATOH CHCTEMBI 0OBEMHO-
MIPOCTPAHCTBEHHOW OpraHW3alldN STHOKYJIBTYPHBIX TYpHUCTHYECKMX KJIACTEPOB Ha
TEPPUTOPUH POCCUICKO-Ka3aXCTAHCKOTO IPUTPAHUYBS.

ABTOPOM IIpEIIaraeTCs mpexcmyneH4amas CUuCmema 00bemHo-npoOCmpancmeeHHou
op2anu3ayuLu SMHOKYILIMYPHBIX MYPUCTIUYECKUX KIACMepPO6 Ha TEPPUTOPUH POCCHICKO-
KazaxcraHckoro npurpanndbs (Puc.3). Cucrema cocTOUT U3 TpeX CTyNEHEH, KOTOPhIM
COOTBETCTBYET OIIPEJICIIEHHBII BHJI 3THOKYJIBTYPHOTO TYPUCTHIECKOTO KIIacTepa.

Just co3maHMs 3TOM CHCTEMBl OpraHM3allMd HCIIOJIB30BaH OMOAHAJIOTOBBIH
MIPUHIUIT NTPOEKTUPOBAHNUS, 332 OCHOBY B3ST BBILICONHMCAHHBIN IPOLECC BETBICHMS
Jus (POPMHMPOBAHUS CETH 3THOKYJIBTYPHBIX TYPHCTHUECKHX KiacTepoB. PaccMorpum
noJpoOHee TPEXCTYIEHYATYI0 CHCTEMY OOBEMHO-IPOCTPAaHCTBEHHON OpraHU3aINH
STHOKYJIBTYPHBIX TYPHCTHYECKHX KJIacTepoB. B OCHOBE CHCTEMBI JICKHUT IOHSITHE
MOITHOCTH WM (YHKIUOHAIBHOW EMKOCTH TEPPUTOPHH, IIOX KOTOPOH aBTOPOM
MIOHNMAETCs MpPEeAes CIIOCOOHOCTH TEPPUTOPUH NPHHATH ONPEAEICHHOE KOJIMYECTBO
TYPHUCTOB 0€3 HApYIIEHHUS SKOJIOTMYECKOTO, IPUPOIHOTO M CONNATBHOTO PABHOBECHS.
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I Pycckue - 70,0 %

B Kazaxu - 16,1%

M Tarapui-3,2%

B VYxpaunus - 1,6 %

[ Asep6aiikane - 0,5 %
W Bauxupst - 0,4 %

M Hevust - 0,3 %

M Vs6exu- 0,2 %

M Tamxuxu - 0,1 %

B [ipyrue napogst - 7,6 %

Puc. 1. Haponpl, Hacesnsiomuye TeppuTOpuIo POCCUICKO-Ka3aXCTaHCKOTO PUTPaHUYbsI
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Vga

Kocranait
u

Crasporons

Kacriickoe

A it € TIOCCIICHHS,
v g2l | UGHTP CYOBEKTa (OTACTD, ® Gonamaonme QomeiTaMit = [0cyaapcTBeHHAs TpaHHIIA
pecry0inKa, Kpai ¥ T.J1. KYJIbTYPHOTO HACTICIHS

Puc. 2. PacnonoxeHue 3THUYECKUX IOCEICHUH POCCUICKO-Ka3aXCTAHCKOIO IMPUIPAHUYbS C
00beKTaMy MaTepHaIbHOTO H HEMAaTEPHUAIBEHOTO KyJIBTYPHOTO HACIIeIUs
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Puc. 3. Ilpemnaraemasi TpexcTyleHYaTas CUCTeMa OOBEMHO-TIPOCTPAHCTBEHHOH OpraHU3alun
STHOKYJIBTYPHBIX TYPHCTHUSCKHX KJIACTEPOB JUIL  YCJIOBHH POCCHICKO-Ka3aXCTAHCKOTO
MIPUTPAHNYBS

Ha nepsoii cmynenu Bb100p pa3MenieHHs YUPEKACHUH ATHOKYJIBTYPHOIO TypH3Ma
B CYLIECTBYIOIIMX KPYHHBIX M OONBIINX CElIax M MalbIX I'OpOAax, KOTOPBHIH Ha3BaH
0a306biM ITHOKYJIBTYPHBIM TYPHUCTHYECKMM KJIIACTEPOM, OIIpenessercss ynoOHOH
JIOCTYIHOCTBbIO ~ TIOCPEACTBOM  CIIOKUBILIEHCS  CyIlecTBYIOIIEH TPaHCIOPTHOM
HHPPACTPYKTYPHI (KKEIE3HOAOPOKHBIE, aBTOMOOWIIbHBIE, BOJHBIE U BO3/IYIIIHBIE ITYTH) U
HE00X0IMMOH KOHIIEHTPALH 00BEKTOB TYPHUCTCKOTO HHTEpeca (ITHUUECKHUE TOCEIICHHS,
apXeoJIOTHYECKUE, apXUTEKTypHblE M NPUPOJIHBIC MNaMSATHUKH). DPYHKIMOHAIbHAsS
€MKOCTh 0a30BBIX ATHOKYJIBTYPHBIX TYPHCTHYECKHMX KiacTepoB B mpenenax 150 u
Oosiee yenoBeK. TypuCThI HMEIOT BO3MOXKHOCTh O3HAKOMHUTBCS C TPAJULIUSIMHU M ObITOM
B 3THUYECKOM IOCEJICHHH, B SKCIO3ULIUU MY3€s I10Jl OTKPHITHIM HEOOM, PEMECIICHHBIX
MacTEepPCKHX, PECTOpaHe ATHUYECKOW KyXHH M Jp. Bpems HaxoxkJeHHs TypucTa B
KJIacTepe JaHHOW CTyNeHM NpuHUMaercs oT | g0 3 nHel, OTHOCUTCS K MapHIpyTy
BBIXOIHOTO JHs. B KkadecTBe paszmenieHns 0a30BbIX ITHOKYJIBTYPHBIX TYPHUCTHUECKUX
KJIACTEPOB Ha TeppuTopun PoccuilcKo-Ka3axCTaHCKOTO MPUTPAHUYbs aBTOPOM OBLIM
BBIOpaHbI TpH nocenenus — ¢. CenurpeHHoe B XapabaalHCKOM palioHe AcTpaxaHCKOH
obmacru, c. lllupsieBo roponckoro okpyra JKurynesck Camapckoil o0nacTu W Mablid
ropox OMba AKTIOOMHCKOM 00J1acTH.

VYupexxaeHus: ATHOKYJIBTYPHOTO TYpH3Ma 6mopou CmyneHu TPeNoiararor
OCYILECTBIISATh CIEAYIOMINN ITall 3HAKOMCTBA TYpUCTa C KyJIbTypOH B IIpejjiaraeMbIX
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NpOMedNCYmounblx ~ STHOKYJIBTYPHBIX ~ TYPHCTHUECKHX  KJIAacTepaXx MaKCHMaJbHO
PUOIMKEHHBIX K BBISIBJICHHBIM B PE3YJIbTATe NCCIICIOBAHNS 3THUUECKNAM ITOCEIICHUSIM.
OyHKIMOHAIBHAS ~ €MKOCTh  TEPPUTOPHH  IPOMEXKYTOUYHOTO  ATHOKYJIBTYPHOTO
TYPUCTHUECKOTO KiacTepa pekomenayercs B npeaenax 50 u 100 uenosek. Ha sTom sramne
TYPHUCTBI CMOTYT IPHUHSTH yYacTHE B IPOIIECCaX X035 CTBEHHO-OBITOBOM NESATEIbHOCTH
3THOCA, 03HAKOMUTHCS C 00BEKTAMH €T0 MaTepHAIbHOTO U HEMaTePHUaIbHOTO HACIIEHSL.
Bpewms peObiBaHMs B 00BEKTE TYPUCTCKOTO HHTEpeca JaHHOW CTyIEeHU — oT 4 u Oonee
HEN.

B kadecTBe 3aBepmiaronieil mpemsveil cmynenu CUCTEMbl BBIOPAHBI OTHAJCHHBIC
O00BEKTBI TYPHCTCKOTO WHTepeca, Haxomsmuecs B mnpepenax 100-500 kM ot
MIPOMEXYTOYHBIX  ATHOKYIBTYPHBIX  TYpPUCTHYECKHMX  KJIAcTepoB, B  KOTOPBIX
MIPOMCXOUT 3HAKOMCTBO C KyJbTYpoH M ObITOM Hapona. Kak mpaBmiio, 10 JaHHBIX
MECT TYpPHUCTBHI JTOOMPAIOTCS OT MPOMEKYTOYHOTO STHOKYJIBTYPHOTO TYPHCTHYECKOTO
KJIacTepa MOCPEICTBOM aBTOMOOWJIBHOTO TpaHCIOpTa. PaHee yCTaHOBIIEHO, YTO JUIs
STHOKYJIBTYPHOTO TypU3Ma POCCHIICKO-Ka3aXCTAHCKOTO HPUTPAHUYbsS IPEJCTABISET
HMHTEpeC YacTHOe (hepMepCKOe XO35HCTBO KOUEBBIX ITHOCOB, COXPAaHUBILEE CIIOCOOB! 1
METOZBI BEICHHS TPAJUIIMOHHON XO3SHCTBEHHO-OBITOBOH nesrenpHOCTH [2]. MeHHO
MOA0OHBIE COCPEIOTOUCHHSI KYJIBTYPbI CIIOCOOCTBYIOT ITIOJIHOMY ITOTPY)KEHHIO TYPHUCTA B
Cpely M paccUMTaHbl Ha MIPOIOJDKUTEIIEHOCTE TYPUCTKOH 1oe3aku ot 14 u Gosee aHEH.

B kadecTBe  aBTOMOOWJIBHOTO  TpAHCIOpTa  NPEANaraloTcs MOOWIbHBIC
TypucTHYecKHe OI0KH. BBIOOP MOOMIIBHBIX TYPHCTHYECKHX OJIOKOB B KQUECTBE CIIoco0a
MEPEABMKEHNST MEXK/Ty BTOPOH M TPEThel CTyNeHbI0 000CHOBAaH CO3AaHneM KoMQopTa
oOCITy’)KMBaHMS TypUCTa, OTCYTCTBHEM OPHUEHTHPOB HAa CTENHOH MECTHOCTH, IIOXHM
KaueCTBOM JIOPOI' M CE30HHBIM HX HCIIOJIb30BAHUU. MOOWIBHBIE TYPHCTHYECKHE
OJIOKM SIBJISIIOTCSI HE TOJIBKO CPEACTBOM IPOABMIKECHHUS, HO M BPEMEHHOTO MPOKUBAHUS
B ONIMYME OT BO3AYIIHOTO TpaHcopra. JlaHHblE MOOWIBbHBIE TYpPHCTHYECKHE
ONOKM TpennaraloTcs B KauecTBE TPAHCIIOPTA TOJIBKO Ha TEPPUTOPHSX C yHAJIEHHOU
TPAHCIOPTHON JOCTYHNHOCTBIO, K KOTOPBIM OTHOCSTCS BOCTOYHAs 4YacTb 3amagHo-
KasaxcTaHckoii 1 Fo’)kHas 9acTh AKTIOOMHCKON U ATBIpaycKoi oOmacTei.

[Ipn opraHu3anMy TYpUCTCKOTO OOCIYXXHMBAHUS Ha TEPPUTOPUU POCCHUICKO-
Ka3aXCTAaHCKOTO NMPHUIPAaHUYbs ABM)KCHHE TYPHCTOB OT IEPBOHM CTyIEeHH U3 06a30BOTO
STHOKYJIBTYPHOTO TYPUCTHUECKOTO KJIACTepa HAa TPETHIO KOHEYHYIO CTYIIEHb IIPOUCXOIHT
B OCHOBHOM 4€pe3 IIPOMEKYTOUHBIH STHOKYJIBTYPHBIH TYPUCTHUECKUH Ki1acTep.

Kak m3BecTHO, B TypHCTKOH Teopuu (HOPMHPOBAHUS MapLIPyTOB CYLIECTBYIOT
CIICAYIONINE BUABI: JMHCHHBIA, KOJBIIEBOW, paaualibHBIA M KoMOWHUpoBaHHEIA [10].
B npemnmaraemoii HamMM cucTeMe  OOBEMHO-IIPOCTPAHCTBEHHOW  OpraHU3allud
STHOKYJIBTYPHBIX TYPUCTHUECKUX KJIACTEPOB POCCHUICKO-Ka3aXCTAHCKOTO MPUTPAHUYbS
JUIS TPEThel CTYNEeHH PEKOMEHIYETCsI HCII0Ib30BaTh ONOHWYECKHIH IIPHUHIIAT BETBICHHS
TPAHCIOPTHBIX KOMMYHMKAIMI, KOTJ]a JBI)KEHHE TYPHCTOB MPH HOMOIIM MOOMIBHBIX
TYpUCTUYECKHX OJIOKOB IMPOUCXOAUT OT IPOMEXKYTOUYHOIO OSTHOKYJIBTYPHOTO
TYPUCTHYECKOTO KiacTepa 10 OOBEKTOB TYPHCTCKOIO HHTEpeca TPETbeH CTyIeHH
00CITy’)KNBaHMS ITOCPEICTBOM IPUMEHEHHS BETBEBOI CXEMBI TPAHCIIOPTHO-TIEIIEXOHBIX
MapupyToB. Takas cxema, B OCHOBE KOTOPOH JIS)KUT IPUHIUI BETBICHHUS «CY4OK» U
«BWJIKA», B OTJINYHE OT JINHEHHOM 1 KOJIBLIEBOH CXEM JIBHIKEHUSI 0OecIieunBaeT OOIbIIyI0
BapHadeIbHOCTH B BBIOOPE JAJIbHEHIIINX MapIIPyTOB K 00BEKTaM TYPHCTCKOTO HHTEpeca
U B OTIMYHME OT pajlalbHON HCKIIIOYAeT 00sS3aTeNbHBIN BO3BPAT B MPOMEXKYTOUHBIN
STHOKYJIBTYPHBIA TYPUCTHUECKHH KiacTep Uil MepexoAa Ha APYrod TypUCTCKHH
MapuIpyT, 4TO 3HAYUTEIHHO IOBBIIIAET KOM(MOPTHOCTH OOCIYXHMBAHUS W CHHIXKAET
BpeMs IEPEABMKCHNUS 110 TYPUCTCKOMY MapIuIpyTy.
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Takum oOpasoM, chopMHpOBaHHAs TpPEXCTyleHUYaras CHCTEMa OOBEMHO-
MIPOCTPAHCTBEHHOW OpPraHM3alUM  STHOKYIBTYPHBIX TYPHUCTHUECKHX KIJIACTEPOB
POCCHICKO-Ka3aXCTaHCKOTO TIPUTPAHUYBS MIO3BOJISET npu OpraHu3aIH
STHOKYJIBTYPHOTO TypH3Ma OXBaTUTh MHOXECTBO OOBEKTOB KYJIBTYPHOTO Haciequs,
COXPaHMBIIETOCS B dTHUYECKHX IOCENICHUSX, oOecriednBaeT 3PPEeKTHBHOE OCBOCHHE
JAHHBIX TEPPUTOPHH, pealn3yeT MO3TAHOe 3HAKOMCTBO C KYJIBTYpoil M ObITOM
STHOCOB, HACEJISIONINX JAHHBIH PETHOH U CIIOCOOCTBYET COXPAHEHHIO SKOJIOTHIECKOTO
paBHOBECHS IPUPOJHOI CHCTEMBI.
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The article proposes a three-stage system of spatial organization of ethno-cultural tourist
clusters in the territory of the Russian-Kazakh border region, which allows to combine scattered
objects of tourist interest into a single holistic system of perception of the culture of the peoples
who own the area.
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Paccmompenwvr  cospemennvie  ocobennocmu U MeHOCHYUU — NPOEKMUPOBAHUS
obpazosamenvublx  komniexcog.  QbOo3nauenvi  OCHOBHbIE — NpUEMbl  APXUMEKMYPHO2O
npoekmuposanus GYHKYUOHAIbHOU CIMPYKNypbl 00ueobpasosamenbuvix opeanusayuil. [lpuseden
cucmemMHulll anaiuz Oelucmeylouux HOPMAMUBHBIX U UHUYUATIUGHLIX NPOSPAMM 8 obaacmu
Nnpoekmuposanus 0opaz068amenbHuIX OP2aHU3aAyULl.

C pa3BuUTHEM CHCTEMHOIO MOAXOJA B APXUTEKTYPHOM U TIPajoCTPOUTEIBHOM
MPOEKTUPOBAHUM IPOUCXOJUT HENPEPHIBHOE BHEIPEHHE HOBBIX TEPMHUHOIOTHI
n onpenenennid. Tak, ¢ 2016 roma ObLIM BBEJECHBI INpaBHJIa MPOSKTHPOBAHUS JUIS
001eo0pa3oBaTeIbHBIX OpraHU3alMil pa3inyHoi MourHocTH. O0IeoOpasoBarenbHbIe
opranuzanuu (OO), Hapsiy ¢ OOBEKTaMH 3ApPaBOOXPAHEHHS M KYJIBTYpBI, BXOMST
B TIpymnny OOBEKTOB COLMAIBHOW c(epbl, KOTOpas, B CBOIO OYepelb, SBISETCA
HEOTHEMJIEMOH 4aCThI0 JTF000TO TOPOACKOTO U CEIILCKOTO nocenenus. PedopmupoBanue
POCCHICKOH IIKOJILHOW CHCTEMBI O00pa3oBaHMS HJAET B YCIOBHIX CEpPhE3HBIX
HM3MEHEHUH, KacaloIMXCsl 1 HOPMaTUBHOM 0a3bl, perIaMeHTHPYIOLIeH IPOSKTHPOBAHHE
1 CTPOUTENLCTBA 00Pa30BaTEIbHBIX OpraHn3anuil. BHE BCSIKOro COMHEHUS, MIKOJIbHAS
apXUTEKTypa JOJDKHA CO3[aBaTh YCIOBMS U1 JOCTHXKEHHMH Bcex Lenedl um 3anaad,
KOTOpBIC IIOCTaBJICHBI B JEHCTBYyomeM 3akoHe «OO0 obOpazoBanum». s pemeHus
sTx 3anad opuy Beimymiensl CIT 251.1325800.2016 «3ganust odmieoOpa3oBaTeIbHbIX
opranm3anuii. [IpaBmia npoektupoBanus» [l]. B coorBercTBumM ¢ TpeOOBaHHUIMHU
3axona B CII ObLIM BHECEHBI M3MEHEHUS, KAaCAIOIIHECs COCTaBa M IUIOIIAAH TOMEIIECHHH,
TpeOOBaHUIT K HAITOJIHIEMOCTH KJIACCOB, U3MEHEHBI TEPMHHBI U JIaHBI COOTBETCTBYIOLIHE
onpeaeneHus.

B poccuiickoii cdepe obmiero o6pa3oBaHusi Ha JaHHBI MOMEHT CYLIECTBYET psijl
ocTphIX poOiieM. B HacTosIIee BpeMst BO MHOTHX ILKOJIax 00y4eHHe BEAETCS B ABE-TPU
CMEHBI, LIKOJbHBIE 3/1aHUS MEPENOIHEHBl, YaCTh U3 HUX HEJOCTATOYHO OCHAIIEHBI U
peOBIBAIOT B aBapuiiHOM cocTostHuU. boiee 15 000 MIKOIBHBIX 31aHUH UMEIOT YPOBEHb
n3Hoca Baie 50 %.

Just  pemieHWsl CyNIeCTBYIOIIEH IpoOJIeMbl Ha 3aKOHONATEIbHOM YpPOBHE
Ha Tteppuropun Poccuiickoii ®dexepanuu JEHCTBYeT HALMOHAIbHBIA IMPOEKT
«O6pazoBanue». B pamkax peanu3anuy JaHHOTO IIPOEKTa CYMIECTBYET Pl
HauOosee 3HauMMBbIX noanporpamm: «CoBpemeHHast mkona», «lllkoma 2025» [2].
IIpoananu3upoBaB OCHOBHBIE MON0KEHUSI MOXKHO BBIAEIUTH CIELYIOINE MEPOIIPUATHS,
PEKOMEHI0BaHHBIE I NPUHATUS K pealu3alliu: MOAEPHU3ALUS YXKE CYIIECTBYIOIEH
HHOPACTPYKTYyphl 00mero obpazoBaHusi (IIPOBECHHE KalUTAIBHOTO PEMOHTa,
PEKOHCTPYKIIMH); CTPOUTEIbCTBA OTJEIBHO CTOSIIMX W TIPUCTPOCHHBIX MOIYyJEH
3aHUH IIIKOJ, BO3BpAT B CHUCTEMY OOILIero oOpa3oBaHMs 3aHUM, UCIOJIB3YEMBIX HE
110 Ha3HA4YCHHUIO, IPHOOpETEeHNe, apeHia 3/1aHui U noMemeHnid u T. 1. KoHkperHbie
peleHHsI CYIIeCTBYIONMEeH MpoOiIeMaTnKy HHIUBULy aJIbHBI JUTs Kax10r0 pernona PO u
peanu3yroTcs Mo «JOPOKHBIM KapTam» [3].

Ha onaHHBld  MOMEHT mepen Npo(EecCHOHAIBHBIM — COOOLIECTBOM — CTOMT
BONpOC B (POPMUPOBAHMM KOMIUIEKCHOTO IIOJXO/la B MPOEKTHPOBAHHH OOBEKTOB
001eo0pa3oBaTeNbHBIX OpPraHM3alMi, Tak Kak B IOCJEJHEEe BpeMsl HaAOIIOAAaroTCs
CYLIECTBEHHBIE Pa3/IM4Msl B APXUTEKTYpe WIKOIbHBIX 3JaHUI CTOJUYHBIX PETHOHOB
n nepudepuitnpix obmacteid. IlpexacraBisiercss 1eaecooOpa3HBIM — paccMOTPETh
W CONOCTAaBUTh MHUPOBBIE BEKTOPHI PAa3BUTHS 00pA30BATENIBHBIX OpPraHU3aAINM,
JeMorpauyeckue  OCOOCHHOCTH  PErHOHOB, pENIAMEHTHPYIOIIHME  JIOKYMEHTBI,
COBpPEMEHHBIEC OTEUECTBEHHBIEC NTPAKTUKNA W WHULMATUBBI JUII OCHOBBHI (pOpMHUpPOBaHUS
KOMILJIEKCHOTO IPOEKTHOTO METO/a.
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3nanne 00meo0pa3oBaTENIbHBIX OpraHM3aluil  sABIsieTcs Haubojee CTpPOro
perlaMeHTUPYEeMBbIM ~ OOBEKTOM  KaluTaJbHOTO  cTpourtenbcTtBa.  CoOmonenue,
COITIacCOBaHWE BCEX HOPM M NPABWJI YBEJINYHMBAET CPOKH CTPOUTENBCTBA, YTO B
COBOKYITHOCTH CO 3HAYUTEIBbHBIM MPHPOCTOM KOHTHHICHTA IIKOJBHUKOB IO CTpaHe
IIPUBEJIO K YBEJIMYEHHIO BMECTUMOCTH B KJIacCaX B HEKOTOPBIX PETHOHAX, a TaKXe K
BBEJICHUIO BTOPOM M TpeTheil CMEHBI HECMOTPs Ha PEKOMEHIAINU IPABUTEILCTBA
JIMKBUIUPOBATH BTOPYI0 cMeHy K 2021 roay Ha Bceil repputopun PO.

B HacTosimiee Bpemsi CyHIECTBYET psiJi YacTHBIX HMHHUIMATHB 110 YHPOIICHHIO
JICHCTBYIONIMX HOPMAaTWBHBIX TpeOoBaHWi. Tak, MHKEHEPHBIM LEHTPOM «ATOMHK)
ArentcTBa crparernyeckux uHAnMatuB (ACH) Obl1 mpoBemeH TiyOOKHMM aHamm3
JICHCTBYIONINX CAHUTAPHO-IMUIEMHOJIOTHYECKMX HOPM M MIPaBMJI, a TakXKe Tex
OTpaHWYCHUH, C KOTOPBIMH CyOBeKThl Poccuiickoit ®enepanuu CTaTKHBAIOTCA
IIPY peajn3alliy NPOEKTOB IIKOIBHBIX 31aHuil. Ha ux 0aze Obumm co3maHbl yeThIpe
SKCTIEPUMEHTAIBHBIE MOJICJIM KJIACCHBIX ITOMEIICHUI C yMEHBIIEHHON IUIOIIAIbIO0,
N3MEHEHHOW OpHEHTalMeld M YMEHBIICHHBIMH Ta0apuTaMH OKOHHBIX IpoeMoB. B
pe3yJsbTare SKCIepruMeHTa ObUIN ITPOU3BEICHBI HATYPHBIE MEAMIIMHCKHUE 1 JTa00PaTOPHbIC
HCCIIE/IOBaHUs, KOTOPBIE TMOKA3adu COOJIIONEHMSI BCEX HOPMATHBHBIX TPeOOBaHMH IO
BO3/1lyX000OMEHY, TEIUIOBOMY PEXHMY BHYTPHU JaHHBIX TOMEIIECHUH.

B nepcriekTrBe Ha 3aKOHOATEILHOM YPOBHE ITOSIBUTCSI BOBMOKHOCTD COKPAILICHHS
IUTOIAAN KJIACCHBIX IOMEIIEHHUH, CO3/laHHEe MHOTO()YHKIHMOHAJIBHBIX IMPOCTPAHCTB,
a TaKkKe OOIIeMy COKpALIeHMIO IUIOIIAAM 3acTPOMKM MIKOJIBHOTO 31aHus. JlanHas
MHHUIAATHBA SIBISICTCS. OAHUM M3 BEKTOPOB PA3BUTHSI AMAJIOra MEXKAY NEHCTBYIONIMMHA
IIPOCKTHBIMHA OpraHu3aUsIMU u aJIMIHUCTPATUBHO-PEIIAMEHTHPYIOIINMHI
CTPYKTypaMH.

B kadecTBe Mep, HaNPaBJICHHBIX HA AOCTIDKEHHE Iesieil HanmonanpHOTO poeKTa,
IIOMHUMO YaCTHBIX MHMIIMATHUB, MOJKHO BBIJICJINTH Pa3BUTHE YaCTHO-TOCYJapCTBEHHOTO
MapTHEPCTBA, BHEAPEHNE BapHAaTHBHBIX (hopM oOpazoBaHus (coBpeMeHHas Iudposas
IIKOJIa, TOYKA POCTa), aBTOPCKasi pa3paboTKa KOHIETINI HOBOI 00pa3oBaTeIbHOM Cpesbl,
MOJICpHHM3AINs CYNIECTBYIOIUX MHIKOJBHBIX 3JIaHUH (PEKOHCTPYKIHS BHYTPEHHETO
(YHKIIMOHAIBHOTO IPOCTPAHCTBA, BO3BEJCHNE IPUCTPOEB PA3INIHON BMECTUMOCTH),
a TaKXe NMPOCIECKUBACTCS TCHJCHIHS CTPOUTEILCTBA 3MaHUK 0011e00pa3oBaTeIbHBIX
OpraHu3aIiil TOBBIIIICHHON BMECTUMOCTH OT 855 10 2500 MecT BO MHOTHX CyOBEKTaxX
Poccwuiickoit @eneparmu. PaccMoTpuM 0co0eHHOCTH (HDyHKITMOHATHHON HACHIIIIEHHOCTH
COBPEMEHHBIX 00pa30BaTEIbHBIX KOMIUIEKCOB.

Jenast peTpOCHEeKTHBHBIM aHaJIN3 BO3HUKHOBEHUS TONOOHBIX 00pa3oBaTENbHBIX
KOMIUIEKCOB paHee, IPEACTaBISAETCS LEeNeco00pa3HbIM OTMETUTh, 4YTO IOA0OHBIE
KOMIUIEKCHI €CTh BO BCEM MHpE, U OHM MUMEIOT psiJ Ipeumyiuects. Hanpumep, netu He
UCTIBITBIBAIOT CTPECCa, YXOIs OT ONEKH BOCIUTATENS I0J] ONEKY yYUTENs Ha4aJbHBIX
KJ1accoB: (PaKTHUECKU OHHU MPOJIOIDKAIOT y4eOy B 3HAKOMOM KOJUICKTHBE, J1a ¥ IIeAaroraM
jerde paboTaTh ¢ y4aluMHUCS, MPOIIEANIMMH OJANHAKOBYIO JOIIKOIBHYIO MTOJTOTOBKY.
MHorue cTpaHbl CYMTAIOT TAKOW MOAXO/ A ISIINIM U IPABUILHBIM.

Wnest cozgannst yd4eOHO-BOCHHUTATEIFHOIO KOMIUIEKCA Ha OCHOBE OOBEAMHEHHS
JIeTcKoro caja u 1koubl u3BectHa B Poccun ¢ XIX Beka. B 1832 roagy npu N'arunHckoM
BOCIIMTATEIHHOM J0MEe ObliIa OTKPBITA LIKOJIA ISl IECATH MAJIBIMKOB, B KOTOPOH NeTH
oOyuanmuch ¢ uyerbipexieTHero Bo3pacra. C 1837 roma sra mkosna obydama yxe 120
MaJBYHKOB B Bo3pacte oT 4 o 10 meT, mpu 3ToM BBITIONHSAS (GYHKIHMH HHTEpHATA [4].

CoBpeMeHHBIH 00pa3oBaTeNbHBIH KOMIJIEKC — 3TO Yalle BCEro OObeANHEHHE
UMEHHO JIOIIKOJIHBIX M HIKOJBHBIX 00pa30BaTeIbHBIX YyUPEKIACHHH, PACIOI0KEHHBIX
B HENOCPEICTBEHHON OJIM30CTH APYT K APYTY WJIH B OJHOM KOMIUIEKCE. AHAIM3UPYS
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JEHCTBYIOUIMIA CBOJA IPAaBMJ MOXKHO BBIICIUTb TPH OCHOBHBIX (DYHKIIMOHAJIBHBIX
Os0Ka: OJIOK HaYaJIbHOW IIKOJIBI M JIOLIKOJILHOTO OT/ENICHHs, Y4eOHbIH OJIOK OCHOBHOM
U CpelIHEH LIKOJIbI, OOIEIIKOIbHBIH OJOK OCHOBHOW M CPEIHEH IIKOJIBI.

OcHoOBHasl ujes TaKOW MOJENM — ITO OpraHM3anusi CBOOOJHOrO BPEMEHH JeTei
U 1oJApOCTKOB. OTIMYUTEIHHON YEePTOH IIKOJIBI MOJHOTO JHS SIBJISETCS COYETaHUE B
Heil 00s13aTeIbHOTO BpEMEHH, MECTa, CO/ICPKaHUsI, HAlPaBJICHUH U (GOpM AeSITeIbHOCTH
yUalIuXcsi ¢ BapUaHTaMH JUIsi CBOOOJHOTrO BBIOOpPA, BKJIIOYAsl 3aHATHS JOMa U BO
BHEIIKOJIBHBIX yUpexIeHusX [5]. 3nanust o0pa3zoBaTelbHbIX KOMIUIEKCOB YK€ BBE/ICHBI
B DKCIUTyaranuio B MockBe u B psijie perioHoB. B MockBe Ha TeppuTOpuu OBIBIIETO
3aBona uMm. Jluxauesa (3MJI) B centsiope 2019 roma orkpeiTa camas OoJbluas IIKOJIa
Ha Tepputopun Poccum. Ona paccuutana Ha 2500 ydeHHMKOB. 37aHHME OCHACTHIIU
COBPEMEHHBIM 00OpYJOBaHHEM Jisi O0yueHHs] U BOCIMTAHMS JETEH, BCECTOPOHHETO
(pU3NYECKOro M ICTETHUYECKOTO pa3BUTHA. UeThIpexdTaxxHOoe 31aHue (YyHKIHOHAIBHO
pa3fenuii Ha TEeMaTW4yecKHe 30HbI: OJIOK HayaJbHOW IIKOJBI, OJIOK OCHOBHOW |
CTapuIeil IIKOJBI U KYJIbTYpPHO-CIIOPTHBHBIH. KynbTypHO-CIIOPTHBHBII OJIOK BKIOYAET
B CBOIO CTPYKTYpPY KBAaHTOPUYM, TI€ y4aliecs YrIyOJIeHHO M3y4aloT €CTECTBEHHBIC U
WH)KEHEPHbIE HAyKH, IIPHOOPETAIOT HABBIKM B TEXHUYECKUX OTPACISIX [6].

B Tarapcrane x 2022 rogy co3naayT CeTh MOJMIMHTBAJIBHBIX 00pa30BaTeIbHbIX
KOMIIJIEKCOB C OOy4YE€HHEM Ha TpeX S3bIKax — PYCCKOM, TaTapCKOM U aHIIHiickoM. B
TEUEHHE YETHIPEX JIET B PECIyOIMKe MJIaHUPYETCs MMOCTPOUTH LIECTh TAKUX OOBEKTOB,
JBa M3 KOTOpBIX OynyT pacnojoxeHsl B Kazanu u mo ogHomy — B HabepexHbIx
Yennax, AnpmeTheBcke, Hikaekamcke u Enabyre. [lepBrlil koMIUIEKe MO Ha3BaHHEM
«AJBIMHAp — K 3HAHUSIM U COIVIacuIo» Oyner co3jaH Ha 0a3ze KazaHCKoi mikosbl Ne 165.
CoracHO TPOEKTY, TPEXITAKHOE 3[JaHKe LIKOJIbI 00LIEH UIoIabto Ooree 25 ThIC. KB. M
OyneT BKiIro4yath 51 kiace, AecsITh MPEIMETHBIX KAaOWHETOB, a TaKkKe JBa OacceiiHa,
JIBa CIIOPTUBHBIX M aKTOBBIH 3aiibl, OMOIMOTEKY M cTojioByr0. KoHuemnmus npoexra
IpeAroiaraeT BO3MOKHOCTh IPHUBJICYEHUS] HAa OOydeHHe HauOosee TaJaHTIMBBIX U
OJITapPCHHBIX JETeH co Bee pecrnyOnuku (puc. 1 1B. Bkieikn). s 3TOro miaHupyercs
MOCTPOUTH 371aHne nHTepHara Ha 240 mect. [lonmInHIrBaIbHBIE KOMILIEKCHI IPU3BaHBI
o0ecreunTh KOHKYpEHTOCII0COOHOE 00pa30BaHKe Ha PyCCKOM, TaTapCKOM U aHIIIMIICKOM
S3bIKaX, CTaTh HIKOJAMM, TJ€ NMPUMEHSIOTCS IepeoBble 00pa3oBaTe/ibHbIe MPAKTHKH.
CrienuaaicThl B MEAaroru4eckoil 0Tpaciu JaHHOro cyObekTa PD Takke ompemenim,
YTO METOJIMKA CKBO3HOT'O 00YUYCHHHU SBJISICTCS 3P PEKTUBHOM C JONIKOIBHOM 710 CTapIie
CTYIICHHU CPEHETro MOJIHOTO 00pa3oBaHus [7].

BKanununrpaaetakxke co3aano01ieoopa3oBaTebHbIH koMITIekc Ha 1 700 y4eHHKOB.
B Hem obecrieueHbl Bce pecypehl ISl peaau3anuu AesSTeIbHOCTH MOATOTOBUTEIbHBIX
TPy JOUIKOJBHUKOB, JJISl 3aHSTHSI TBOPYECTBOM M JPYTHEe JOCYTOBbIE 30HbI: 3UMHHIA
caj ¢ yabopaTtopueil, CTPEeNKOBbIi THP, KAOMHET POOOTOTEXHHUKH, TPEHAXKEPHBIN 3al,
MeJMaIeHTp, 3all Xxopeorpaduu, KaOMHET pacTeHHeBOACTBAa. KoMIUIEKC paccuuTaH Ha
paboty B onHy cMeHy. Ha 6a3e 1mkosbl Oyny T GyHKIIMOHUPOBATH KPYIKKH, CTYANH U CEKLIUH
pa3IMYHON HampaBlIEHHOCTH, KOTOpPbIE CMOTYT IOCEINATh HE TOJBKO O0ydYaromuecs
YUPEKACHUS, HO U YUCHUKHU JIpyrux o0lieoOpa3oBaTebHbIX yupexkaeHuid ropoaa [8].
Kak BuJIHO M3 aHaM3a HECKOJIBKUX 00pa30BaTeIbHBIX KOMIUIEKCOB, B ()Y HKIIMOHAJIbHOM
CTPYKType BO3HHMKAIOT MHOTIO(QYHKIHOHAIbHbIE OOLIECTBEHHbIE MPOCTPAHCTBA
(bopymel), coenuHstone Kak Oydepbl TPH OCHOBHBIX OJ0Ka (HAYaJbHON INKOJIBI,
OCHOBHOM ¥ CTaplieii), BO MHOTHX IIPOEKTAX HET IPUBBIYHBIX TOMEIIEHH rapAepoOHbIX
KOMHAT, B COOTBETCTBHU C JICHCTBYIOIIUM CTaHJAPTOM MPUCYTCTBYIOT IMPOCTPAHCTBA
JEKTOPUEB M MPAKTHUKYMOB (puc. 2 IB. BKJIeHku). Jnd modydeHHs 1ocTyma K
Ppa3iIMYHBIM 00Pa30BaTENLHBIM U JIOCYTOBBIM (yHKIIMSIM B 00pa30BaTeIbHOM KOMILJIEKCE
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BHYTPEHHSISI KOMMYHHUKAIUS TPOUCXOIUT Yepe3 KOpUAOPHL, HopyMbl, pekpearuu. Takum
obOpa3oM, TiryOWHHAS (QYHKIIMOHAIBFHO-KOMITO3UIIMOHHAS CXeMa SBJSETCS Hamboiee
[[eIecO00pa3HBIM PEIICHUEM 11 KOMOWHATOPHUKY OTICIHHBIX (PYHKITHOHATHHBIX OJIOKOB
00pa30BaTEeILHOTO KOMILICKCA U COONFONCHIS MHCOJSIIIMOHHBIX HOPM IS OTIEIBHBIX
BHJIOB IMMOMemeHuil. M kak clieacTBume, Ha IMEPECeUYeHUH KOMMYHUKATHBHBIX Y3JIOB,
YYaIIUuXCsl PA3TUYHBIX BO3PACTHBIX KaTETOPHUH BO3HUKAIOT MHOTO(YHKIIHOHAIHHEBIC
BHYTpPEHHHE IIPOCTPAHCTBA PA3IMYHON KOMIIO3HIIMOHHON OpPTaHHU3aIIHH.

Junst peamu3anuu 00pa30BaTEIPHOTO MHOTO(YHKIIMOHATBFHOTO IMPOCTPAHCTBA B
psiae MPOEKTOB MPOUCXOANT CMEIICHNE PYHKINN Ha ITITAHKPOBOYHOM YPOBHE, UTO BICUCT
BO3HUMKHOBEHHE MHTEIPUPOBAHHBIX KOMMYHUKATUBHBIX MPOCTpaHCTB. COBpEMEHHBIMU
HAIPaBICHUAMH Pa3BUTHSA (QYHKIHOHAIBEHOTO MPOCTPAHCTBA 00pa30BATEIBHBIX
KOMILJIEKCOB MOKHO HA3BaTh:

— Sitting  stairs — TCCTHUIIB, KOTOPBIE OJHOBPEMEHHO  BBHIIOIHSIOT
KOMMYHHUKAIIMOHHBIC U PEKPEAMOHHbBIC (DYHKIIHH;

— mKaQBI-TOKePHl — MEPCOHANBHBIC MKAQBl IS KaKIOTO YYCHHKA, OHH YXKE
JABHO TIOJYYHIIU ITUPOKOE PACIPOCTPAHCHUE B 3apyOCIKHBIX YUCOHBIX 3aBEICHUAX, U
WCTIONB3YIOTCS ISl XPaHEHUS JIMYHBIX BEIIeH, OIEkKIbl, CMCHHON OOYBH ¥ IIKOJIBHBIX
MPUHAUICKHOCTeH yueHUKOB. llIkadbI-mokepel COCTOSAT W3 OJOKOB, B Ka)XJIOM U3
KOTOPBIX OT 8 70 24 CeKUUi ¢ ANEKTPOMEXaHUUECKUMU 3aMKaMu;

— KOBOPKHHT MPOCTPAHCTBA BMECTO MPHUBBIYHBIX OMOIHOTEK, KOTOpEIE OEpyT Ha
ce0st pyHKIUIO MPHUBIICYCHUS U TIPOCBEIICHHSI MOJIOICKH W 00yJaONTIXCS;

— UTPOBBIC KOMHATHI B HAYalIbHOW IIKOJE B YCIOBHUSAX HOBOTO CTaHJAapTa ICTH
OoJpIIIe BpeMEHU IPOBOAAT B IKoJie. HoBas GpyHKIIMOHaTbHAS eqHAIIA CHOPMUpPOBATA
B HEKOTOPBIX IMpOeKTax Onoku HadanpHBIX KiaccoB (BHK) — tpanchopmupyromme
MOIYJIH OT JOIIKOJBHOH 00pa30BaTeNbHOW CTYIEHH 0 Hav4albHOTO 00pa30BaHUS
BTOpPOTO Toma oOydeHus. MrpoBble MPOCTPAHCTBA IMOMOTAIOT aJallTUPOBATh IETCH
C OCOOCHHOCTSIMH 3II0OPOBBS K MIpOrpaMMe HadalbHOTO OOY4YeHHSA, (POPMHUPYIOT
OIATONPUATHYIO TICHXOJIOTHYECKYI0 U AMOIIMOHAIBEHYIO CPEAY;

— IIyMOCBETOIOIVIONIAIOIIAE IITOPEI — 3TO albTepHATHBA TPAaHC(HOPMHUPYEMBIM
[eperopojKkaM, KOTOpbl€ BHELIHE HANOMHHAOT MTOPY. OHM COCTOSIT U3 CKPBITOrO
KapKaca, OOTSHYTOT0 HECKOJIIEKHMH CIIOSMHU MaTepuaia (C IPUMEHEHUEM CIICIIHAEHOM
OTHEYIIOPHOH  MPOMHTKH), OOJAMAIOIIEr0  XOPOIIUMH  3BYKOH3OJSIIMOHHBIMH
CBOICTBaMU,

— TpUOYHBI B criopT3aiie (CKIAIHbIC U CTAIlHOHAPHEIC) TIO3BOJSIOT (PYHKITHOHAIBEHO
HACBITUTH IIPUBBITHOE POCTPAHCTBO CIIOPTUBHOTO 3aJ1a, TOBBIIIAIOT €0 KOM(OPTHOCTE;

— JKEJOOKOBBIC PAKOBHHEI B TaMOyp-IILTI03aX TYaJETHBIX KOMHAT M CTOJOBBIX.
JIaHHBIH AJIEMEHT IO3BOJISIET COKOHOMHTH IIPOCTPAHCTBO, YIOOCH B JKCILTyaTaI[UU
MaJOMOOWIBHBIMU TPYNIIAMHA [ETeH, a TakKXKe IOAXOAWT II0 IIHPOKOMY CIIEKTPY
AHTPOIMIOMETPUICCKUX MTAPAMETPOB;

— MIPAKTHKYMBI — TOMEIICHHUS IS TPAKTUYCCKUX 3aHATHH 10 €CTECTBEHHOHAYYHBIM
HaIPaBICHUAM, 000PYIOBaHBl B COOTBETCTBHU C JNCHCTBYIOIIMMHE 00pa30BaTeIbHBIMH
CTaHAApTaMH ¥ aBTOPCKUMH IEAarOTHICCKUMHI METOIUKAMHU;

— COBPEMEHHOE OCTEKJICHHE — BBIACIAIONINEC II0 JIKCTCPHEPHOMY PEIICHUIO
MTOMEIICHUS Pa3IHYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHHUS.

Taxke Is  00pa3oBaTeIbHBIX  KOMIUICKCOB  XapaKTepHBI  TIIYOHMHHO-
MPOCTPAHCTBCHHBIC,  ONOYHBIC  KOMIIO3HIMOHHBIC  CXEMBI, BBIOOp  KOTOPBIX
peTIaMEeHTUPYETCS MapaMeTpaMy ydacTKa MpOeKTUpoBaHUsS. st co3maHwsi THOKOM
IUTAHAPOBOYHON CTPYKTYphl B OOIBIIMHCTBE IPOCKTOB IIPUMEHSIOTCS KapKacHBIC
cuctembl. [Ipm TNPOCKTHPOBAHWH COBPEMEHHBIX MIIKOJBHBIX 00pa30BaTEIBHBIX
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KOMIIJICKCOB APXUTCKTOPY CICAYCT YUUTBIBATH MHOXKECTBO (I)aKTOPOBZ Z[eﬁCTByIOH.[HG
HOPMATUBHBIC MIPOrpaMMbl U PCITIAMCHTHUPYIOIIHUE OIPAHUYCHUE, TPALOCTPOUTCIIbHYIO
CUTyallu1o0, NCPEAOBLIC IIEAATOT'NYCCKUEC MTPOrpaMMbl, IPOCKTHYIO MOITHOCTDH 6yz[yH_[er0
KOMIIJICKCA U €T0 HUCII0JIb30BaHNEC B ICPUO I[eMOFpa(I)I/I‘ICCKOFO clriajga. COBOKyHHOCTb
JaHHBIX aCIICKTOB ITO3BOJIUT CO3/1aTh FI/I6KI/II>1, HayI(OCMI(I/Iﬁ O6paBOBaTCJILHLII>'I OOBEKT.
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WH®OPMAIIMOHHBIN PA3JIE

HAMSATH TPOPECCOPA J1. A. BACUJIBEBA

3 oxkmsabps 2020 e. ywen u3z JCU3HU OOKMOpP MEXHUUECKUX HAYK, npogec-
cop Kagedpvl 8000CHADICEHUS, 80000MBEOCHUS], UHICEHEPHOU 3KON02UU U XUMUU
Hudicecopoockozo  eocyoapcmeennoco — apXumekmypHO-CmMpoumenbHo2o  yYHugep-
cumema, 3ACAYACeHHbIU pabomuux evicuiell wkoavi Poccuiickoi @edepayuu Jles
Anekceesuu Bacunves.

JleB AnexceeBuu Bacunbe cBs3all CBOM Tpyn0BOH MyTh ¢ [ OPbKOBCKUM HMHXKeE-
HepHO-cTpouTenbHbIM HHCTUTYTOM (ITMICH) B 1962 ., cpa3y mocie ero OKOH4YaHHS.
B 1973 1. OH 3amuTHI AMCCEPTALMIO HA COMCKAHHUE YUCHOMW CTENEHU KaHIMUaTa TeX-
HU4YecKknx Hayk «TexHoiorusi oOpaboOTKHM BOJBI BOJOXPAaHMJIMIIA O30HOM JUIS XO-
3sIUCTBCHHO-IIUTHEBOTO BOJOCHAOXKEHUs», @ B 2000 I. — JOKTOPCKYIO JUCCEPTAIUIO
«OunCcTKa TOBEPXHOCTHBIX BOJI O30HOM.

C 1997 r. mo 2001 r. JI. A. Bacunbes Bo3riaBisi gupekunto denepanbHoi Leme-
BOI mporpammsl «Bo3poskenue Boirny, He ocTaBiisist Ipy 3TOM paboThl Ha Kadeape.
Omn siBiisiercs aBTopoM Oostee 200 HayuHBIX cTaTelt, 2 MoHOrpaduii, 16 aBTOPCKUX CBH-
JeTesbeTB M 3 mareHToB Ha u3obperenus. [Ipodeccop JI. A. BacunbeB coznan Hayd-
HOC HaIpaBJICHHE 110 UCIIOJIL30BAHMIO 030HA ITPH OYUCTKE IPUPOIHBIX U CTOUYHBIX BOJI,
KOTOpOE YCIEIIHO pa3BuBaeTcs B Hactosluee Bpems. B 1999 r. Vkazowm [lpesugenra
Poccniickoii dexepanuu emy ObLIO IPUCBOCHO MOYETHOE 3BaHUE «3aCIIy>KeHHBIN pa-
O0OTHUK BBICIIEH TIKOJIBI Poccuiickoit deneparum.

HayuHble ucciieioBaHUsl 1 MHHOBAIIMOHHBIC pa3paboTku JIpBa AJiekceeBuda mo
OYHUCTKE MPUPOIHBIX BOJ HEOAHOKPATHO OTMEYAJIMCh HarpajgaMu Ha pa3iIndHBIX BbI-
CTaBKaXx JOCTI)KCHHH HayKu u TeXHUKH. B 2007 — 2008 rr. «YcTpoiicTBO 11t 00paboT-
KU BOJIBI 030HOM JUUISI CTAIIMOHAPHBIX K MOOMJIIBHBIX YCTaHOBOK BOJIOMOATOTOBKMY OBIIIO
OTMEYEHO JAMILIOMAaMH U 30JIOTBIMH MeAaliiMu Ha MOCKOBCKOM MeXayHapoaHOM ca-
JoHe nHHOBanui (Becepoccniicknii BRICTABOYHBINA LEHTP) M MEXTyHAPOJAHOM CalloHe
naHOBanwi B I. XXenere (IlIBetinapus).

C 2007 r. mo 2013 1. mpodeccop JI. A. BacunbeB BXOJUI B COCTAB PEIaKIIHOHHOMN
kosuteruu [IprBOIKCKOro HayYHOTO Ky pHaa.

Pexmopam Huoicecopoockozo 2ocy0apcmeenno2o apxumeKknypHo-cmpoumenibHo-
20 yHugepcumemad, pedakyuonnas Koaneaus IIpugonscckoeo HayuHozo JHcypHaLa bl-
padicarom 21yboKue cob01e3H08aHUsL POOHBIM U Oau3KUM npogeccopa JI. A. Bacunvesa.
Ceemaas namsmo 0 Hem 6yoem dcumo 8 HaAUux cepoyax!
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IHAMATH TPOPECCOPA O. I1. ®POJIOBA

6 okmsabps 2020 2. ywen u3 s’cuznu npogeccop kageopv Ou3aiH-npoeKkmuposa-
HUSL U U300pA3UMENbHBIX UCKYCCME, novemublil doxmop Huoicecopodckozo eocyoap-
CMBEHHO20 APXUMEKMYPHO-CMPOUMENbHO20 YHUGEPCUMemd, KAHOUOAM UCKYCCME0-
sedenust, [louemnulii pabomuux evicuieco npogeccuonanvhozo obopaszosanus PO, na-
ypeam Ilpemuu Ilpe3udoenma P® 6 obracmu aumepamypul u uckyccmsa, uien Coro3a
ousauinepoe Poccuu, /leiicmeumenvholil uien Hayuonanvnoi Axademuu /Jusaiina,
Cenamop Corwsa ousaiinepog PD, 0CHOBONONONCHUK HUNCE2OPOOCKOU WKObL NPO-
mulutnennozo ousatina Onee [lemposuy @ponos.

Onmner IletpoBuuy @pornoB poamnca B 1928 roay B 1. Kusisap. beur xymoxHu-
KOM-CaMOY4KOH, HO NpPHU 3TOM B YHCJE JIYUIIHUX CAAJN BCTYNMUTEIbHBINH JK3aMEH B
JlennHrpaackoe BbICLIEE XYA0KECTBEHHO-IIPOMBILUICHHOE yuriuine uM. B. 1. MyxuHnoi
(cerogua — Cankrt-IleTepOyprckas rocygapcTBeHHas Xy/I0’KECTBEHHO-ITPOMBINIIICH-
Hag akagemus uM. A. JI. llIturnuna), KOTOPbIN OKOHYUI ¢ OTIHYHEM B 1958 1.

C 1958 mo 1961 rr. O. I1. ®posoB padoTali HaYaILHUKOM CEKIIUH XYI0KECTBCH-
HO-0()OPMUTEIBCKOTO OT/Ie]a [ OPEKOBCKOI'0 MPOEKTHOI'O0 TEXHOJIOIMYECKOro 1 Hayd-
HO-HUCCIeA0BaTeIbCKOro HHCTUTYTa pu CoBHApxo03e, a ¢ 1961 mo 1977 TT. — rmaBHBIM
APXUTEKTOPOM (JIM3alfHEpOM), HAYaJIbHUKOM XYJOKECTBEHHO-KOHCTPYKTOPCKOI'O
otaena LIKb mo mpoekTHpOBaHUIO Cy/l0B Ha MOJBOMHBIX KPBUIbSIX, IJie BHEC 3HAUH-
TeNbHBIN BKJIAJ B [0CyAapCcTBEHHY0 HAYYHO-TEXHUYECKYIO IPOrpaMMy 10 CO3aHUIO0
CKOPOCTHOT'O TPAHCIIOPTA C HOBBIMHU NPUHIIMIIAMHU JIBH)KEHHS CYJOB Ha IMOABOJHBIX
KpbUIbSX, aM(PUOMITHBIX anmapaToB ¥ KPaHOIIAHOB MAaCCaXXUPCKOTO, IPYy30BOTO U
000pPOHHOTO Ha3Ha4deHHA. MM CHPOEKTHPOBAHBI MHTEPHEPHl CYJOB Ha IOABOJHBIX
KPBUIBSX crienuanbHoro HazHauenus: 17 [lepsoro cekpertaps KIICC H. C. Xpyiesa
(«Paketay), nns ['enepanbnoro cekpetaps KIICC JI. U. bpexneBa («Bocxony), mist
I'maBHOKOMaHaytomero CoBerckoilt Apmum («MeTeop»), mJisi KaTepoB, BpydYaB-
HIMXCSL PYKOBOJUTENSIM 3apyOeKHBIX CTpaH B KadecTBe MojapkoB oT COBETCKOro
IIpaButensctBa — [Ipesunenty CIIA P. Hukcony, IIpesunenty Erunrta I. Hacepy,
I'enepansHOMy cexpeTtapio komnapTtuu Kyost @. Kactpo.

C 1977 no 1989 rr. O. I1. ®ponoB padoraer nouEHTOM Kadeapbl OCHOB apXH-
TEKTYPHOTr'0 NMPOEKTUPOBAHUS U Au3aiHa ['OpbKOBCKOTO MHYKEHEPHO-CTPOUTEIBHOTO
nHctutyTa uM. B. I1. Ukanosa. C 1989 rona B TeueHHEe HECKONBKUX JIET OH CO3Jal U
BO3IJIaBUJ Kadeaphl MPOMBIIIJICHHOTO AU3aiiHa, HHTEPbEPOB U 000PYyIOBAHHUS, XYI0-
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JKECTBEHHOI0 MpoeKTUpoBaHusa uHTepbepoB. C 1999 r. mo 2009 r. sBusica 3aBenyro-
muM Kadeapoil XyJoKeCTBEHHOTO ITPOSKTUPOBAHUS HHTEphepoB, a ¢ 2009 1. — mpo-
(heccopoM maHHOM KadeapHI.

Outer ITerpoBuy @ponoB sBisieTcs aBTopoM Oosee 200 apXUTEKTYPHBIX U TU3al-
HepcKuX 00bekToB. Ero 3aciyru B pa3BUTHH Au3aliHAa OTMEYEHBI TOCYJapCTBEHHBI-
MU ¥ npodeccrnoHalbHBIME Harpagamu. B 1976 r. Ykazom [Ipesnanyma BepxosHoro
Coserta CCCP 3a ycriemnyro padoty B [X msTHiIeTKe OH HarpaskJIeH MeJabio «3a Tpy-
TOBYIO 001ecThy, 30moTol 1 bpoH3opoit menansmu BIHX. meeT quiimom y4acTHH-
Ka BeIcTaBKH «CoBeTckuil nu3aitnep» B T. LlITyTrapre 3a nu3aiinepckyio pa3paboTKy
TEII0X0/Ja Ha MOABOAHBIX KPBIIbIX «Bocxomy, KOTOpHIH MmoMemieH Kak oopaser oT-
€4eCTBEHHOTO nu3aiiHa B bombiryro CoBeTCKyr SHIUKIONEAUIO (ToM 28). OH SABIIS-
ercs aypeatoM npemuu [Ipesunenta Poccuiickoit denepannu B 001aCTH TUTEPATY-
PBI 1 UCKyCCTBa, KaBaJepPOM IOYETHOTO 3HaKa «3a pa3BUTHE AH3aiiHa», HarpakJeH
IToueTHoit menanwio «Anapeit Hapros» ot Coro3a nuzaiinepoB Poccuu.

Onee Ilemposuu @ponos bonvuwe copoka rem padboman 6 Hauem gyze. OH nob-
308a1Cs OONBUIUM ABMOPUMEMOM Cpedu KoJlez, Obll npumepom Ois CHYOeHmOos.
Koanexmue HuowcecopoOockozo 2ocy0apcmeeHno2o apxXumekmypHo-cmpoumenbHo2o
yHusepcumema 2iy00Ko cKOpOUm 0 HeBOCHOIHUMOU nomepe, C8A3AHHOU ¢ KOHUUHOU
npogeccopa O. Il. @ponosa u evipasicaem uUcKpeHHUe COOONE3HOBAHUSL POOHLIM U
OnusKkum nokotinozo. Ceemaas namsams maianmiueomy 4enogexy!
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E M. BOTKOBA

APXMTEKTYPHBII1 OBJIMK
OBBEKTOB KYJbTYPHOTI'O HACJIEAWS
UYKAJIOBCKOI'O PAIHOHA
HUKETOPOJICKOI OBJIACTH

MOHOIPA®H

HOBBIE U3IAHUSA

BoaxoBa, E. M. ApXuTeKTypHBI OOTHK OOBEKTOB
KyJbTypHOro Hacienusi UkamoBckoro paitona Hwuxe-
ropozckoit obmactu : moHorpadus / E. M. Bonkosa ;
Huxeroponckuii  rocyapCTBEHHBIH — apXHUTEKTYpPHO-
cTpouTenbHbI yHUBepcuTeT. — Huxuuit Horopon
HHTI'ACY, 2020. — 188 c. : ui. —

ISBN 978-5-528—003-00396-2. — Tekcr :
CTBEHHBIN.

Hemocpea-

Momnorpadust mocpsimeHa 00beKTaM KyJIbTYPHOTO
Hacieaus (MaMsATHUKaM UCTOPUH, apXUTEKTYPBI MOHY-
MEHTAJIBHOTO MCKYCCTBA), PACIIOIOKEHHBIM Ha TEPPH-
Topun UkanoBckoro paiiona Huxeroposckoii o6macTu.
OHa wmTocTpupoBaHa ¢GoTorpadusMu, OOMEPHBIMH,
apXMBHBIMHU UYepTeXaMHu, cCHaOkeHa OmOmmorpadude-

CKHMM CITUCKOM, CJIOBAPEM TEPMHUHOB, YKa3aTEIIMU NaMsATHUKOB.
Momnorpadust OyaeT nojae3Ha apxXxuTeKTopam, I'paJoCTPOUTEISIM, peCTaBpaToOpam,
KpaeBeaaM, BCEM MHTEPECYIOINMCS OTEUECTBEHHOI HCTOPUEH 1 KYJIBTYPOH.
Ha o6moxke: c. [lypex, roxHbIH ¢acan [IpeodpaxeHckol TIepKBH, Tpadudeckas
PEKOHCTPYKIHS Ha MEepBBIXA dTanm crpoutenscra (1620—-1647 rr.), mHCTUTYT «Crier-

IMpOCKTpEeCTABPpAL U
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HNEPEYEHb TPEGOBAHUM U YCJOBUMI JIJISI MYBJIUKALIUHA
HAYYHOWM CTAThH B MIEPHOJUYECKOM HAYYHOM U3JIAHUU
«[IPUBOJI’KCKUA HAYYHBIN KYPHAJI»

1. Cnncoxk MaTepnanoB, HeOOXOAUMBIX VI MyOJIMKANMI HAYYHOH CTaThH

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

1.2. Pykonuch cTaThu NpeACTaBISIETCS B JIBYX JK3EMIUISIpax B MEYaTHOM BHUJIE
Ha jucrax ¢popmarta A4 (ohopmiieHne — cM. 1. 2) U B 2JIEKTPOHHOM Buje (odopmie-
HUE — cM. 11. 3). Ileuamnulii u 31eKmMpPOHHbBLI 6APUAHNILL PYKORUCU CINAMbU 00TIHCHBL
O0bImb UOEHMUYUHDIL.

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

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

1.3.2. Beinmcky U3 mpoToKouia 3aceianus kadeapsl (oTaena, HayYHO-TEeXHHYECKO-
r'0 COBETa WJIM MHOTO NMPaBOMOYHOTO OpraHa) ¢ peKOMEHAaluel CTaThH K Iy OJIHKaIuK
B [IprBOIKCKOM HayuyHOM XXypHaJe B IByX DK3EMIUISIpax B IEYaTHOM BHJIE Ha JINCTAaX
¢dopmara A4. Eciin cTaThs mpeacTaBIsSieTCsl HE OT JIMIIA KaKOH-JIMOO OpraHu3anuu, a
HETIOCPEICTBEHHO (PU3MUYECKUM JIUIIOM, TO BMECTO BBIIHCKH MPEJICTABISETCS PEKO-
MeH/Iaus K OnmyOJIMKOBaHUIO, TIOANKMCAHHAS HayYHbIM PaOOTHUKOM, UMEIOIIUM y4e-
HYIO CTETIEHb [0 COOTBETCTBYIOIIEH CIEIMATbHOCTH (OMpeeIsieTCs 10 HOMEHKIIAType
CHeNHaIbHOCTEH HayuYHBIX pa0OTHUKOB, yTBEpKIeHHOH MuHoOpHayku Poccun).

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

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

1.3.4. JloxymeHT (komus OJlaHKa IOJAINMCKH), MOJATBEPKAAOIMH odopmMieHHe
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MOJXNMUCKU Ha [IpUBOIDKCKMI Hay4HBIM KypHan Ha 2 (aBa) HOMepa win Oonee (MH-
nekc 80382 B katamore AreHTcTBa «Pocmedarsy). [lonmucka MoxkeT OBITh 0opMIICHA
(GU3NIECKUM WIN IOpUANYECKUM JIHIOM. TpeboBaHue 1o o(hOpMICHHIO TOIIUCKY He
pacnpocmpansaemca Ha cielyIolne KaTeropuy JHIl: 1) Ha acIupaHToB (CTaTycC aclu-
paHTa MOATBEPKJAeTCs CIIPAaBKOW M3 OPraHNU3alnH, B KOTOPOU NMPOXOJUT O0yUECHHE B
acrupanrype); 2) Ha mraTHBIX coTpyaankoB HHI'ACY; 3) Ha 4iIeHOB peJaKIIHOHHOM
koyuternn [IpuBOIKCKOTO HAYYHOTO XKypHANa. [Ipumeuanue.; eciii COABTOPOM CTaTbU
SIBIISICTCS JINLIO, HE OTHOCSIIEECs] HU K OJTHOM M3 BBINICYKAa3aHHBIX KaTErOpHid, TO Tpe-
6oBanue 10 0(hOPMIICHHIO MOJIMUCKH HA KYPHAI COXPAHSIETCS.

1.4. Ecniit aBTOpaMHu CTaThH ABISIOTCS PAOOTHUKH Pa3IMIHBIX OpraHu3annii (Iopu-
JIMYECKUX JIUI), TO CONPOBOJIUTEIBHBIE JOKYMEHTHI 0()OPMIIIOTCS] OT OJHOHM U3 opra-
HU3auil (110 YCMOTPEHMIO aBTOPOB), @ OT OCTAJIbHBIX HEOOXOJMMO IPEACTaBUTH BbI-
ITUCKY U3 TIPOTOKOJIOB 3aceaHnuii Kadeap (0T1en0B, HAyYHO-TEXHUIECKUX COBETOB MIIN
MHBIX TIPAaBOMOYHBIX OPTaHOB) C PEKOMEH/ANNel CTaTbu K OIyOJIMKOBAHHUIO C Yy4E€TOM
c(hOpPMHPOBAHHOTO aBTOPCKOTO KOJUICKTHBA. J|aHHbBIE BBINHUCKU JIOJDKHBI OBITH TOAIH-
CaHbl PyKOBOJIUTEIIEM OpraHU3alNK, KOTOpask 3aBepsIeTCs 1e9aThi0 OPraHU3aIHH.

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

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

- uagexc Y/IK (yHuBepcanabHas JecsTHYHAs KI1aCCUPUKALIM);

- (aMuIMK, MHUIHAIBI aBTOPOB HA PYCCKOM A3bIKE,

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

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

- Ha3BaHME CTaTbH HA PYCCKOM A3bIKE,

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

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

- KJIIOUEBBIE CIIOBA HaA pyccKkom sA3biKe (3 — 5 CIIOB U (WIHM) CIIOBOCOYETAHHH);

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

- OCHOBHOI! TE€KCT CTaTbU HA PYCCKOM A3bIKE,

- OuOIHOrpadUIECKU CIIUCOK Ha PYCCKOM A3blKe (HE MCHEE TPEX HCTOYHUKOB);

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

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

- TIOJDKHOCTH aBTOPOB (110 OCHOBHOMY MECTY Pa0OTBHI, & TAK)XKE 10 COBMECTUTEIb-
CTBY (€CIM HMMeEeTCs)) Ha aH2AulCKOM A3blKe (ECIHU aBTOP SBISETCS aclHUpaHTOM,
JIOKTOPAHTOM WJIM COMCKATEJIEM YUYEHOH CTEeNeHH, TO HeOOXOAMMO yKa3aTh Ha3BaHHE
Kadeaprl, Ha KOTOPOil OH 0(OpPMIICH);

- Ha3BaHWE CTaTbU HA AH2UIICKOM A3bIKE;

- TI0JITHO€ HAUMEHOBAHNE OPTaHU3alUH (FOPUANIECKOTO JIUIA), SIBISIOMIETOCS Me-
cTOM paboTHI aBTOpa (OCHOBHOE MECTO PA0OTHI M COBMECTUTEIBCTBO (ECITH UMEETCH))
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Ha aneuliCKOM A3bIKE;

- KOHTaKTHas MHQpOpManus i MEpernucku (OCHOBHOE MECTO pabOThl U COBMeE-
CTUTEIBCTBO (€CIIN UMEETCS)) HA AH2IUIICKOM A3bIKe: TIOYTOBBIA apec OpraHu3annun
(c yxazanmem UHACKCA); HOMep TenedoHa, HoMep ¢akca (¢ yKazaHHEM KoJa ropoia),
aipec IEKTPOHHOH ITOYTEI;

- KJIIOUYEBBIE CIIOBA HA AH2IUICKOM A3bIKe (3 — 5 clloB U (WIIN) CIIOBOCOYCTaHUN);

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

- bubnmorpaduaeckuil CTUCOK HA AH2IUIICKOM A3bIKe (HE MEHEee TPEX NCTOYHHUKOB);

- 3HaK OXpaHbl aBTOPCKOTO IIpaBa, COCTOSIIINH N3 CIEIYIONINX 3JIEMEHTOB: JIATHH-
ckast OykBa «C» B OKPYKHOCTH, (PaMHJINU, HHUIIMAJIBI aBTOPOB Ha PYCCKOM SI3bIKE, T0JT
HAIpPaBICHUSI CTAThH B PEAAKIIHIO.

Pacnonoscenue u ogpopmnenue gvliuenepeuuciennvlx yacmeii pykonucu cma-
mbU 00IHCHO COOMBEMCMEOGAMD 00PA3UY OPopMIeHUA HAYUHOU CMaAmbU, KOMO-
Pulil pazmeujen Ha uHmepHem-caime ycypuana: http://www.pnj.nngasu.ru.

2.2. Pykonuch ctatbu (Ipu 0pOPMIIEHUH OCHOBHOTO TEKCTa CTAaTbH HA AHZAUI-
CKOM A3blKe) TOJDKHA BKIIIOYATh B CE0sI T€ )K€ COCTaBHBIC AIEMEHTHI, KOTOPBIE YKA3aHBbI
B 1. 2.1. IIpr 5TOM pycCKOS3bIYHOE HAITMCAHKUE 3aMEHSIETCSl Ha aHTJIOSI3bIYHOE, a aHTJIO0-
SI3BIYHOE — Ha PYCCKOSI3BIYHOE.

2.3. TIpu opopMIteHAH PYKOIIHCH CTaThi HEOOXOMMO COOITFOIATH CITSYFOIIME TPEOOBAHKS:

2.3.1. TekcT pyKONWCH CTaThi HAOWpaeTcs Ha KOMITBIOTEPE B TEKCTOBOM PEIaKTOpe
«Microsoft Word» u pacriedarpiBaeTcsi Ha IpHHTEpE Ha JMcTax Oymaru (opmara A4 ¢ omgHOM
croponbl. [ notHOoCTs Oymaru 80 /M2, Pasmepsl roseii crpaHuil: BepxHee 25 MM, HIbKHee 25 MM,
1eBoe 25 MM, TipaBoe 25 MM. CTpaHHIIBbI IOJDKHBI OBITh IPOHYMEPOBAHbI B HIDKHEH ITPaBOH 9acTH.

2.3.2. Tekcr pykomucu ctathi Habupaercs mpudrom Times New Roman Cyr.
HIpudt Ne 14 ¢ mexcrpounsiM uHTepBaioM 1,0 (0MHAPHBIN) MCTIOIB3YeTCst JuIsl Habopa
crenyrommx yactei pyxonucu: uaaexc Y AK, @.J.0. aBTopoB, y4eHbIE CTENIEHH U yYEHbIE
3BaHMs ABTOPOB, JIOJDKHOCTH aBTOpPOB, Ha3BaHue cratbi. Llpudt Ne 14 ¢ MexCTpouHBIM
uHTEpBaJIoM 1,5 (TIOIyTOPHBIN) NCTIONB3YeTCs Al HAOOpa CIAEAYIONIMX YacTel PyKOIHCH:
OCHOBHOM TEKCT CTaThH, 3HAK OXpaHbI aBTopcKkoro mpasa. [lpudt Ne 12 ¢ MesxxcTpodHbIM
nHTepBanoM 1,0 (oanHApHBII) HCTIONB3yeTCs uTsl HAbopa CIeAyIONMX YacTeld PyKOIHCH:
HaMMEHOBAHNE OpraHu3aluM (Mecta pabdoThl aBTOPOB), KOHTaKTHas MH(popManus (agpec
OpraHu3alLyH{ U JIp.), aHHOTAIMsI CTAThH, KIIIOUEBBIE CIIOBA, OMOINOTpadMIECKHIH CITHCOK.

2.3.3. BykBBI pycCKOTO U TpeuecKoro an(aBuToB (B TOM YHCIIE HHACKCHI), a TAKXKe
Bce nu(dpHI (B TOM YUCIIE HHICKCH) HEOOX0AMMO HaOHPaTh MPSIMBIM MIPU(GTOM, a OYK-
BBI JIATHHCKOTO ajgaBuTa — KypcuBoM. AOOpeBHaTyphl, ctannapTabie GyHKIuU (Re,
sin, cOS U T. I1.) ¥ CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB HAOMPAIOTCS MPSAMBIM HIPUPTOM.

2.3.4. Tekcr craTbu MOXXET BKJIIOYATh (POPMYIIBI, KOTOpBIE TOJKHBI HAOWPaThCA
mMonsKo ¢ ucnonvzosanuem peoaxmopa gopmyn «Microsoft Wordy. Ilpn sTom HeoO-
XOJIIMO HCIIONIE30BaTh penakrop dpopmyn «MathType 6» nmm «Microsoft Equation 3.0».
[Ipu ucronmp3oBarnu TeKCTOBOrO pemakropa «Microsoft Word, Office-2010» He momy-
CKaeTCsl MCIOJIb30BaHUE peslakTopa (GOpMYJI, OTKPBIBAIOMIETOCs 110 KoMaH/e «BcraBka —
Dopmyrna» (KHOIIKA «T» HA MAHENIH OBICTPOro JoCcTyna). B nanHON Bepcun HEOOX0ANMO
B MeHI0 «BcTaBka» Haxarh KHONKY «OOBEKT» M B BBINAJAIOIIEM MEHIO BHIOpATh THII
BcraBisieMoro o0bekTa — «Microsoft Equation 3.0». HlpudT popmyn momkeH cooTBeT-
CTBOBaTh TPEOOBAHUSAM, NPEIbIBIIEMBIM K OCHOBHOMY TEKCTy CTaTbu (CM. Bblmie). B
CTaThe JIOJDKEH OBITh HEOOXOIUMbI MUHUMYM (DOPMYJI, BCE BTOPOCTEIICHHBIE U TIpOMe-
JKYTOYHBIE MAaTEeMaTHIECKHE TPe0oOpa30BaHMs IIPH HEOOXOANMOCTH MOTYT BBIHOCHTBCS B
MIPUIIOKEHHE K CTaThe (B KaUeCcTBE MOSCHSIONEH HHYOPMALINH ISl PELICH3EHTa).

2.3.5. TeKCT cTaTby MOKET BKIIIOYATh TAOJINIIB, & TAKXKE TpauuecKue MaTepHalbl
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(pucynku, rpaduku, pororpadun u ap.). JJaHHBIE MaTEpHATBl JOHKHBI HMETH CKBO3-
HYI0O HyMepalnuio u Ha3BaHus. Ha Bce Tabmumpl U rpaduyeckue MaTepraibl JOJKHBI
OBITH CENaHbI CCHUIKU B TEKCTE CTaThH. [IpH 3TOM pacIioioKeHHe TaHHBIX 00BEKTOB
JIOJDKHO OBITH 1ociie cChlIoK Ha HuX. [Ipu¢T Tabmui 10mKeH coOTBETCTBOBATE TPedo-
BaHUSM, NIPEIBSIBISIEMBIM K TEKCTy cTaThi (cM. Bbiie). [lpudT Hagnucei BHyTpH pH-
CYHKOB, rpadukoB, portorpaduii u np. rpadpudecknx marepuanoB Times New Roman
Cyr, pazmep Ne 12, mexctpounsiit uarepsain 1,0 (onuHapHsIit). B ciaydyae ncnonbs3osa-
HUS B CTaThe IBETHHIX TpaUUSCKUX MaTepHUaIoB (pUCYHKH, Tpaduku, pororpadun u
JIp.) UX HEOOXOAMMO CKOMITOHOBATh Ha YETHOM KOJIMYECTBE CTPAHUI] — 100 HA JBYX,
1100 Ha YETHIPEX OTACIbHBIX CTpaHHIAX (HO He Oojee ueThipex crpanun). K qanHbIM
PUCYHKaM JOJDKHBI OBITH CAENaHbl MOJINICH, @ B TEKCTE CTAaThbH HAa HUX JIOJIKHBI OBITH
cchlIKU. Vicnonp3oBaHME IBETHBIX Ipa)UYecKUX MaTEepHaJOB JOJDKHO OBITH OINpaB-
JIAaHHBIM (B T€X CIy4asX, KOTAa UX HEJIb3sl 3aMEHUTH YePHO-OCIIBIM aHAJIOTOM).

2.3.6. bubmmorpaduieckuii CICcOK J0JHKEH ObITH 0(pOPMIIEH B COOTBETCTBHU C TPEOO-
BarusiMu ['OCT P 7.0.5-2008 (c yueToM BCTYIIIEHHS B CHITY TIOCIIEAYIOIINX BEPCUH TaHHO-
ro oKkyMeHTa). Hymepanust murepaTypHbIX HCTOYHHKOB B CIIMCKE AASTCS B TIOPSIIIKE ITOCIIe-
JIOBaTEJILHOCTH cChUIOK. Ha Bee nmuTepaTypHble HCTOYHUKH IOIKHBI OBITH CCBUIKU B TEKCTE
CTaThH (B KBaIpPaTHBIX CKOOKax). B Omubmmorpaduueckuii CIICOK BKITFOYAIOTCS TONBKO TE
paboThI (JOKYMEHTHI), KOTOpPBIE OITyOJIMKOBAHbI B MEYaTH HA MOMEHT IPEJCTABICHUS PY-
KOIUCHU CTAaThbH B PEIaKLiio. KolmuecTBO IUTEpaTypHBIX HCTOYHUKOB B CHHMCKE JIOJDKHO
ObITh HEe MeHee 3-X. B kauecTBe IMTHPYEMBIX JINTEPaTypPHBIX HCTOYHUKOB JOJDKHBI HCIIOJIb-
30BaThCSl HAyYHBIE CTAThH, OIyOJIMKOBaHHBIE 32 MOCIIEIHNE 5 JIET B POCCHUICKUX U 3apy-
OEXKHBIX PELIEH3UPYEMbIX HayIHBIX IEPHOIMUECKUX U31aHusX. He pormyckaercs cepuiatbest
Ha y4eOHHMKU 1 y4eOHbIEe TOCOOMS, HayYHO-TIOIYJISIPHYIO JINTEPaTypy, €CIIA OHHU HE SIBIIS-
10TCsl OOBEKTOM HCCIEI0BaHus. B aHrI0A36MHOM BapuanTe OMOIrorpaduieckoro crmcka
PYCCKOSI3bIYHBIC JINTEPATyPHbIC HCTOUYHHUKH JIOJDKHBI OBITH TPEJCTABICHBI B TPAHCINTEPA-
MY, Ha JaTthuHUne. Kpome Toro Ha3BaHus craTel M Ha3BaHUS JKYPHAJIOB MEPEBOSTCS Ha
AHIIMACKAN S3BIK (TIEPEBOJ YKa3bIBaCTCS B KBaJpaTHBIX CKOOKax). bubmmorpadudeckue
OIMCAHMS AaHTJIOSA3BIYHBIX M3JIAHUH IPUBOJTCS B OPUTHHAIBHOM BHze. i u3aHui Ha
JIPYTHX SI3bIKaX Ha3BaHMS CTaTel M Ha3BaHWs )KypPHAJIOB JIOJDKHBI OBIThH NIEpEBE/ICHBI HA aH-
TIIMHCKHH SI3bIK (TIEpEeBO/] yKA3bIBACTCS B KBAIPATHBIX CKOOKaX).

2.3.7. O6beM pyKONHCH CTaThbu (BKJIIOYasl YepHO-OEIbIe U IIBETHBIE rpaduiecKue
MaTepuabl), 0QOPMIICHHOH € YIETOM BhIIICEPEUHCICHHBIX TPEOOBaAHUIL, He 00/1iceH
npesviuiamy: 2) 11 (OMMHHAIIATH) CTPAHUI IPH HAJTWYUH B TEKCTE HE MeHee 3-X Tpa-
¢ugeckux mMarepuanoB (PUCYHKOB, rpadukoB, pororpaduii); 6) 8 (BoceMb) CTpaHUI
BO BCEX OCTAJIBHBIX CIIydasix.

2.4. Pykonuch cTaThu JOJDKHA OBITH TIIATEIBHO OTPEJaKTHPOBaHA M MOJIIHCAHA
BCEMH aBTOpamMH (JIMYHO) C OOpAaTHOM CTOPOHBI MOCIEAHEH CTPAHUIBI C YKa3aHHEM
JIaThI TIPEACTABICHNS PYKOIUCH B PEAaKINIO (YHCII0.MECSIL.TO).

3. [IpaBusa ogopmiieHUsI PyKONUCH HAYYHOH CTATHH B 3JIEKTPOHHOM BH/1e

3.1. B niekTpoHHOM BHAEC HEOOXOIUMO MPEICTABHUTH (pailll, IMOIATrOTOBICHHBII
B pemakTope «Microsoft Word» (tum daitna «docy» mmu «docx» mimum «rtf). JlanHBIH
(ailyr 1oJKEeH BKIIOYATh PYKONNCH CTAThU (IOATOTOBICHHON B COOTBETCTBUU C II. 2)
CO BCTaBJICHHBIMHU B TEKCT I'pa)UIecKMMH MaTepuaiamMu (eciy OHM uMmerorces). B Ha-
3BaHMU (ailyia JODKHA IPUCYTCTBOBATEH (haMHIINS aBTOpa cTaThbi. Pain gomKkeH ObITh
3ammcad Ha koMmakT-quck (CD-R wiu CD-RW).

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

4. IlopsaoK npeACTABIEHUS B PeJaKLIHMI0O MATEPUAJIOB HAYYHOH CTATbU

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

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

5. llopsinok paccMOTpeHHsl peaKlueil MAaTepHaJ0B HAYYHOH CTATbH U ee pe-
HEeH3UPOBAHMS

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

5.2. Marepuainsl crareif, 0pOpMIIEHHBIE B COOTBETCTBUHU C YCTAHOBJICHHBIMHU TpPe-
0OOBaHMUSIMH, OTBETCTBEHHBIH CEKpPETaph PETUCTPUPYET M HAINpaBIIseT JUIsl PACCMOTpe-
HUSl 4JICHY PENAaKIMOHHOW KOJUIETHH JKypHasa, KOTOPBIH MMEET COOTBETCTBYIOLIYIO
CHEeNHMaIbHOCTh (110 HOMEHKJIAType CIeNUATbHOCTEH HAyYHBIX PaOOTHHUKOB, YTBEPXK-
neHHot MuHOOpHayku Poccun). UneH peqakinOHHOW KOJUICTHH OPTaHHU3YeT PeIeH-
3UpoOBaHNE (PKCIIEPTHYIO OLIEHKY) PYKOIHCH HAayYHOH CTaTbU B COOTBETCTBUH C IIO-
PSKOM, yCTAaHOBJICHHBIM pefakiue xkypHana. C cCOCTaBOM peAaKIIMOHHON KOJIJIETHH,
B T. 4. C HAYYHBIMHU CIICIIHAJILHOCTSMHU €€ WICHOB, a Takxke ¢ «llopsiikoM pereHsupo-
BaHUS HAyYHBIX CTAaTEi» MOKHO 03HAKOMHTbHCS Ha HHTepHeT-caiiTe [IpuBoinkckoro Ha-
YYHOTO XypHana: http://www.pnj.nngasu.ru.

5.3. Ecam Ha craThlo NOJydYeHa MOJIOKUTENbHASI PELEH3Us, TO OHA BKIIFOUAECTCS B
TUTaH Ty OJIMKALMK COOTBETCTBYIOIIETO TEMATHUECKOTO pa3/iena )KypHaia. ABTOPY CTaTbH
T10 TI0YTE, a TAKIKE 10 3JIEKTPOHHON IT0UTE HANPABJIETCS KOS peleH3un (06e3 yKazaHus
JMYHOCTH PELEH3CHTa) U yBeoMiIeHue «BritoueHo B mian myonukamum». Cpoku u oue-
PEeIHOCTD OITyOJIMKOBAHMS YCTaHABIUBAIOTCS PEJAKIMEil ¢ y4eTOM KOJIMYecTBa CTaTeH,
HaXOJIIUXCSI B IUIaHE MyOJIMKAIIMK COOTBETCTBYIOIIETO TEMAaTHYECKOTO pasJielia Kyp-
Hana. Kak mpaBwmiio, gara npueMa cTatei Uil M3JaHusl O4epeTHOro HoMepa yCTaHaBIIH-
BaeTcs He TO3/Hee, yeM 3a 4 (JeThlpe) Mecsla 10 Mecsa Bbixoa (Harmpumep, it Ne 1
(MapT) 3TOT CpOK JoInKeH OBITh He mo3aHee 01 Hos0ps). [Ipu 3TOM 1aTa ycTaHaBIUBaCTCS
T10 J1aTe MOJIyYeHHs PeAaKIUet ITOJIOKHUTEILHON PELeH3UN Ha CTaThIO.

5.4. Ecny Ha CTaThIO TOJTy4YeHA PEIEH3H C 3aMEYaHNUsIMHU, HO PEICH3EHT yKa3bIBa-
€T Ha BO3MOJKHOCTb ITyOJIMKAIIMK CTaThH MOCIE J0PA0OTKH, TO aBTOPY CTATHH 110 TI0YTE
HaIpaBIsieTCst KON perieH3un (6e3 yKa3aHus JINYHOCTH PELeH3EHTa) U YBEIOMIICHHE
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«Ha nopabotky». [Topsinok odopmieHus, npeacTaBiIeHnss U pacCMOTPEHus: Jopado-
TaHHBIX PYKOIIMCEH cTaTeil TakoM ke, KaK /ISl BHOBb ITOCTYHAIOINX MaTEePHUaJIOB CTa-
teit. K topaboTaHHOMN pyKONNCH CTaThU HEOOXOIUMO NPUIOKHUTE TOKYMEHT «OTBETHI
Ha 3aMeYaHusl peIeH3eHTa», OOPMIICHHBIH B I€YaTHOM BHJIE Ha IHcTax popmaTa A4,
B JIByX 3K3emIusipax. OTBETHl JAIOTCS HA KaXJ0e€ 3amMedaHue (110 MyHKTaMm), BHHU3Y
CTaBSTCSI JINYHBIC TOJIIICH BCEX AaBTOPOB C yKa3aHHEM JIaThl IIPEJCTaBICHUs Jopado-
TaHHOW PYKONHCH B pelakuuio (yucio.mecsm.ron). [loxmucu aBToOpoB DOIKHBI OBITH
3aBepeHBbl KAHLEISIPUEH MM OTJEIOM KaJpOB OPraHM3allld, OTKyZa HCXOJIUT PYKO-
nuch cratbu. ConpoBOAUTENbHBIE TOKYMEHTHI K pyKonucH cTatbu (o m. 1.3.) mepeo-
(OpMIISIIOTCS TOJIBKO B TOM CITydae, €CJIi IPH J0padOTKe U3MEHIeTCs Ha3BaHUE CTaTbU
u (MIIM) N3MEHSETCS] aBTOPCKHH KOJICKTHUB.

5.5. Eciin Ha cTaThio MMosydeHa OTpULATeNIbHAS PeleH3Us (PEIeH3 s ¢ 3aMeYaHu-
sAMH, 0€3 yKa3aHHs Ha BO3MOXHOCTb IyOJIMKALMHU CTAThH IOCIIE JOPabOTKH), TO aBTO-
Py CTaThy I10 MOYTE HANpaBIISIETCs] KOMUs perieH3nu (0e3 yKa3aHus JIMYHOCTH PEeleH-
3eHTa) 1 yBenomiieHue «He pexomMenyercst K myOinKannm.

6. O0mue TpeOGOBAHUSA U YCJIOBHA MyOJHKANNA

6.1. Pemakiueii He MPUHUMAIOTCS K PACCMOTPEHUIO: 1) HaydHBIC CTAaThU, HE CO-
OTBETCTBYIOIIME TEMAaTHYECKUM HAIPABICHUAM XXypHaja, 10 KOTOPHIM OCYIIECTBIIS-
eTCsl pelleH3UpOBaHNe (IKCIIEPTHAs OlCHKA). J[aHHbIe HANpaBJIEHUS COOTBETCTBYIOT
Hay4YHBIM HAllpaBJICHUSM WICHOB PEIAaKIMOHHOHN KOJUIETHH >KypHasa (II0 HOMEHKJIa-
Type CIeNnaIbHOCTEH HAYYHBIX PAOOTHUKOB, yTBepXkAeHHOH MunoOpHaykn Poccun);
2) Hay4HbIE CTaThH, MyONIMKOBaBIINECS paHee; 3) MaTepHalbl, HE COOTBETCTBYIOIINE
YCTaHOBJIGHHBIM peJlakiueil Tpe0oBaHusIM; 4) peKIaMHbIe MaTepHAJIbI.

6.2. Penaxmust nmeeT mpaBo MPOU3BOJUTH COKPAIICHHUS U PEJaKIIMOHHBIEC H3MEHE-
HUS pyKonuce crareil. Pegakius nMeeT npaBo 4aCTUYHO HJIU ITOJTHOCTHIO IIPEI0CTaB-
JATh MaTepUalIbl HAYYHBIX CTAaTel B poccHiiCKue 1 3apyOexHbIe OpraHn3annu, odecme-
YUBAIOIINE WHAEKCH HAYYHOTI'O IIUNTUPOBAHUS, @ TAKXKE Pa3MelaTh JaHHBIE MaTEPHAIIbI
Ha MHTEpHET-calTe )KypHaia.

6.3. ABTOpPCKUI KOJUIEKTUB, HAPABJISIOIUNA HAYUYHYIO CTAThIO B PEAAKLIUIO XKYP-
HaJia, HECET OTBETCTBEHHOCTh 32 HENPABOMEPHOE HCIOJIb30BaHHE OOBEKTOB MHTEI-
JICKTYaJIbHOH COOCTBEHHOCTH, OOBEKTOB AaBTOPCKOTO IPABA WM «HOY-Xay» B ITOJIHOM
o0BbeMe, B COOTBETCTBHH C ICHCTBYIONINM 3aKOHO/IATEIbCTBOM.

6.4. ABTOpCKHME ITpaBa Ha KaXAbIH HOMEp KypHaia (B LEJI0M) IPUHAMISKAT Y-
penuTeNo XypHaina — QenepalbHOMYy TOCYJapCTBEHHOMY OIOJDKETHOMY oOpa3oBa-
TEJIBHOMY YUPEXKJIECHHUIO BBICIIEro odpaszoBaHus «Hmxeropoackuii rocyaapcTBeHHbIH
apXUTEKTYpHO-cTpouTenbHblid yHuBepcurer» (HHI'ACY). [lepeneuarka mMaTepranon
«IIpUBOIDKCKOTO HAYYHOTO JKypHaIay 0e3 pa3peleHus pelakliiy 3alpeIieHa, CChUTKN
Ha JKypHaJI IPA HUTHPOBAHNUN 00S3aTEIbHBI.

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

6.6. Omnata 3a pacCMOTpPEHUE HAy4YHOH CTAaTbHM pPENaKIMell B3UMAaeTCs MyTeM
o opMIICHHS aBTOPOM MOJIHUCKH Ha KypHa (ycnoBust — cM. 1. 1.3.4 Beime). [Tnara ¢
ACIHMPAHTOB 32 MyOIMKAINIO HAYYHBIX CTATeH HE B3UMAETCS.

Ipusonscckuil nayunsiii scypran, 2020, Ne 4 287



§ Hngopmayuonnwlii pazoen

NPUHUMAETCHA IMOAIINCKA
Ha I moayroame 2021 r.
HA NEPUOANYECKOE HAYYHOE U3JAHUE

«IIPUBOJIKCKHU HAYUYHBIN )KYPHAJI»
OcHnoBan B 2006 roxy

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

KypHan umeer pasaenbl:

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

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

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

- CtpoureabHbie MaTepuaibl u usneaus (05.23.05);

- I'maporexnnyeckoe crpouteabeTso (05.23.07);

- l'uapaBauka u nHKkeHepHas ruapoJsorus (05.23.16);

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

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

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

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

B ’)KYPHAJIE ITYBJIMKYIOTCA

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

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

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

Anapec penakuun: Poccusi, 603950, r. Husknuii HoBropon,
yia. Unbunckas, 1. 65.
Tea./pakc: (831) 433-04-36, 430-19-46
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