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YBAXAEMBIE UNTATEJIA!

Bamemy BHHMaHHMIO IIpeACTaBIEH OYEpEIHOI BBITYCK
©XEeToJHO m3maBaeMoro VHCTHTYTOM (yHIaMeHTaJILHOTO oOpa-
30BaHUS HammoHandbHOTO —HCCIenOBaTENLCKOrO  MOCKOBCKOTO
TOCYIapCTBEHHOTO CTPOUTENHHOTO YHHBEPCHTETa COOpHHKA IO
UTOr'aM Hay4YHO—HCCIIeI0BATEILCKUX PaboT cTyaeHToB 3a 2016/17
y4eOHBIH Tof.

COopHuK cocTaBiieH u3 crareil crygerros HUY MI'CY,
MOATOTOBIIEHHBIX 10 MaTepHanaM paboTel HayuHo—TexHHUECKON
KOH(pepeHIMN «/IHN CTyAeHIeCKOH HayKm».

Baxxno oTMeTuTs pazHooOpasue TeMaTHKH OMyOIMKOBaH-
HBIX CTyAEHUYECKHX paboT, IpeaCTaBIIOMNX pa3IMdHble GyHIa-
MEHTAJbHBIE U OOIIeTeXHHUYECKHEe HaydHbIE HAIpaBJIEHWs, CBS3aHHBIE CO CTPOHUTEILCTBOM H
APXUTEKTYPOH.

CryzneHuecKue cTaThbH — 3TO M OTPAKEHHE aKTUBHOM pabOTHI CTYJEHYECKOTO0 HAyIHOTO
coobmectBa MHCcTHTyTa (hyHIaMEHTAIBHOTO 00pa30BaHMs, HAYYHBIX KPY)KKOB M CEMHHApOB,
MPOBOAMMBIX Kadeapamu u madbopatopusimu UDO.

[Ty6naukanuyu BO MHOTOM HOCST OPUTHHAIBHBIH XapakTep W OTPaKalOT COBMECTHBIH
IUTOJ] yCUIIMH aBTOPOB U HAYYHBIX PYKOBOJHUTEICH.

VYBepeH, 4To 03HAKOMJICHHE C OITyOJIMKOBaHHBIMU MaTepHallaMy OyJeT CIOCOOCTBOBATh
JaNbHEHIIeMy poCTy HHTepeca K IPOBEICHHUIO HayYHBIX NCCIIE0BAaHHUI CPEN CTyIEeHUEeCTBA.

XKenato aBTOpaM M YMTATENsIM COOpHHKA AAIBHEHIINX TBOPUECKHUX YCHEXOB M AKTHB-
HOM HayyHOM AEATEIbHOCTH B HallleM Y HUBEPCUTETE.

Hupexrop UOO HNUY MI'CY,
KaHUJaT TEXHUIECKHX HAyK

O.A. KoBasipuyk




HALHOHAABHbIH HCCAEAQBATEABCKWH YHHBEPCHTET
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T.C. Apyubacosa

Cmyoenmxa UCA 1-6

Hayunvii pyxogooumenv — B.II. @ponos, kano. ucm. Hayk, 0oyeHm, OOyeHm Kagpeopvl ucmo-
puu u gunocoguu

OCOBEHHOCTHU APXUTEKTYPBI
IMOKPOBCKOI'O MOHACTBIPSA B MOCKBE

ITokpoBckuii MOHACTBIPb, B IaHHBII MOMEHT KEHCKUM CTaBpPOIMMIHAalIbHBI MOHACTHIPh
Pycckoii [1paBociaBHoit Llepksu B Mockse, Haxoautcs y [TokpoBckoit 3actassl (Taranka).

IMTokpoBckuit Myxckoil MOHAacTBIps OCHOBaH B 1635 r. mapem Muxamiom ®enoposu-
yeMm PoMaHOBBIM. Anekceit MUXaiioBUY Aai JEHBI'W Ha CTPOUTEIHCTBO MOHACTHIPSL.

B 1790 roay miotiaib MOHACTBIPs cocTaBuna 25 rekrapos. Ha ero tepputopun crosiu
J[Ba XpaMma U KeJIbH: HaCTOSTENbCKHE, OpaTCKUe, CEMHHAPCKHE.

Iepsoiii xpam — Ilokposa IIpecsiToit Boropoauisl 6611 Bo3BeaéH B 1655 roay mo
yka3y naps Anekces MuxaiinoBuda B3aMeH aepeBsHHOU 1iepkBu. B 1806 romy oH Obu1 pa3so-
OpaH ¥ Ha ero MecTe CJIOKEH HOBBIH.

Bropoii xpam — Bceex CBsThix (HbIHE — coOopHas 1iepkoBb Bockpecenus CroByiiie-
ro) ObUT Bo3BeneH B 1682 roay Ha cpenctBa denopa AsekceeBnua. B mepuon 1792-1798 rr.
XpaM MEepecTPOMIIM Ha MOXKEPTBOBAHUS KyIA, IIEPBOTO MOCKOBCKOTO TOPOJACKOTO TIJIaBBI
Jleomuga MemannHOBA.

B 1799 rony Bo3BenM KaMEHHYIO TPEXBAPYCHYIO KOJIOKOJIBHIO B TOTHYECKOM CTHIIE C
yacaMu Ha cpezcTsa Jleomuna MemaHnHOBa, a Takke MOAHAIN KAMEHHYIO Orpay HpOTsHKEH-
HOCTBI0 475 MeTpOB, MPUCTPOMIN OpaTCKUE KeJTbH 1 OOHOBUIIM IIPUBPATHYIO YaCOBHIO.

B 1854-1855 rr. B xoHIe npaeneHus Hukonas | XxpaM mepecTpoMIN MO MPOEKTY 3Ha-
MEHHUTOT0 MOCKOBCKOT'O apXHTEKTOpa akajgeMuka Muxania Jlopumenonrosiuya beikoBckoro.

B 1808 romy 661 MOCTpPOEH, BMECTO JpEeBHEro, HOBBIH [10KpOBCKH cOOOp C MIECTHIO
MpHJIEaMH, COXPAHUBILUICS 10 HAIIMX JHEH.

3 cenrs0ps 1812 roga HAMOJICOHOBCKHE CONIATHI PasrpaOWiid M OIyCTONIMIA MOHa-
CTBIPb.

K 1815 rony nactrositens MloHa BOCCTaHOBHII OOHTEINB, 38 YTO €r0 MPO3BAIH CTPOUTE-
neM.

Ipu monacteipe B XVII-XIX BB. cymectBoBanu nse Goranensuu Ha 50-75 mecT u
MpUIOT-TIaHCHOHAT Uil 50 MeBYMX MaJIbUMKOB, LIEPKOBHOMpPHUXO/CKas mkona. B IlepByio mu-
poByto BoitHy B 1916 rony B cTeHax oOutenu oTkpbutH JazapeT Ha 300 Koek A1 paHEeHBIX COJl-
Jiar.

Iocne Oxra6preckoit peBomonnu 1917 1. OH, Kak U BCe MOCKOBCKHE MOHACTHIPH, OBLT
paspymer. Ha gactu Tepputopun OBIBIIETO MOHACTHIPS OBLI OTKPHIT PAaifOHHBIN MapK KyJIbTY-
PHI M OTABIXA, 2 Ha MecTe OBIBIIETO MOHACTBIPCKOTO KIIQA0MIIA HAXOAMIcs ctaguoH. Ha teppu-
TOPHH MOHACTHIPCKOTO KIIAQAOWINA MOCTABHIM 3CTPAJy, aTTPAaKIHUOHBI U OTKPBUIM PaifOHHBIN
[Tapk xyapTypsl M OTAbIXa MMeHM byxapuHa, ceifuac oH Ha3biBaeTcs — llapk KymbTypsl u
Otapixa «Taranckuit». LleHTpanbpHyI0 4acTh KJIaJ0UIa CINITAHUPOBAIH 10| aJlIeH, a 3alagHyIo
noxa gyrbonsHOE Toie. B 3anmagHyro creHy kiaabuina BMOHTHpoBatu Gapenbedsl, H300paxa-
IOLIME CIIOPTCMEHOB. B 11epkBu Bockpecenus ycTpouau CIOPTUBHBIN 3al1, a B 1iepkBU [lokposa
pa3MeIanach peakius xKypHana u Tunorpadgus Moccosera.

ITokpoBckuit MOHACTBIpE Bo3poamics B koHie 1970-x - Hawame 1980-x rr. yxe kak
JKEHCKHUM cTaBponuUruanbHblil Pycckoii mpaBocinaBHoll iepkBu B MockBse.

K xonmy 1990-x rr. BOCCTAHOBWIM MHTEpPHEPHI IEPKBEH, KOIOKOIBHA XPaMOB, CTCHBI
MOHACTBIPsI, TIOCTPOMJIN XpaM CBATHIX OnaroBepHbIX Iletpa n PeBpoHUM, MATHU3BE3A0UHYIO
FOCTUHULLY.



ITokpoBckuil MOHACTBIPh CaMblil NOCEINAEMbIH MOHACTBIP B MOCKBE, IOTOMY 4YTO CIO-
Ita 1o GyarocnoBeHuto natpuapxa Mockosckoro u Beest Pycn Anexcnst |l 1-ro mas 1998 rona
nepeHeceHsl ¢ JJaHnIoBCKoro Kiaaouima rpob u Moy cBsaToil briaxkennoi MaTpoHs!I crapuIis!
MockoBckoii. 2 pespans 2017 roga B [TokpoBckoM cobope oburenu ciyx0y mposen [Tatpuapx
Mockosckuit u Beest Pycn Kupuinn, otMeTuB 60mbIioe 3Ha4eHAE MOHACTBIPSL.

CIIMCOK JINTEPATYPBI
1. Bypaxos O.H. ITox cenplo MOHACTBIpe MOCKOBCKHX. - M., 1991.
2. IlpaBociaBHas Mocksa /CripaBOYHHK MOHACTHIpeil 1 xpamoB. - M., 2001.
3. ®ponos B.II. ComuansHele, STHOKYIbTYpHBIE M KOH(ECCHOHAIBHBIE 0COOCHHOCTH
apXUTEKTYpHOTro Hacieaus MoHactoipeit // Becrauk MI'CY. 2014, Ne 6. C.35-43.
4. DnekTpoHHBI pecypc: http://svyatmatrona.ru/pokrovskij-zhenskij-monastyr/
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M.E. Bopucosa

Cmyoenmxa UCA 1-6

Hayunvii pyxogooumenv — B.II. @ponos, kano. ucm. Hayx, 0oyeHm, OOyeHm Kagpeopvl ucmo-
puu u gunocoguu

TBOPYECTBO APXUTEKTOPA B.M. HO®AHA

Bopuc Muxaiinosuy Modan (1891-1976 rr.) - OAMH U3 KPYIHEHIIUX U JIYYIIHX COBET-
CKUX 3019uX. B 12 jeT oH mocTynmit Ha )KMBOIIMCHOE OTAECNEHHE XYyJ0)KECTBEHHOTO YUIIIUIIA,
a Io3Ke MeperreN Ha apxuTekTypHoe otaenenue. B 1911 r. on momydw 1umioM 06 OKOHYaHUN
YUYMIMINA ¥ 3BaHHWE TeXHMKa-apxuTekropa. [locie BoeHHOH cimyx0bl Modan mpakThkoBai B
[lerepOypre moamactepbeM y u3BecTHBIX apxutekropoB A.O.Tamansna, WM.M.JlonruHoBa, a
Taroke paboTan y cBoero crapurero 6para Imutpus. B 1914 r. Hodan yexan B Uramuro, rae
npo6sut 10 ner. OH mocTynui cpasy Ha TPETUil Kypc BhIciiero HHCTUTYTa U3SIIHBIX HCKYCCTB
B Pume, nocne okonvanus By3a B 1916 r. Bopuc MuxaitnoBuyu Hayan paboTaTh CaMOCTOSITEINb-
Ho. OH MHorO cTpomia B Mranmuu. 3ateM nporen Kype B Beiciel nmkenepHoii mkoine. B 1921
I. BCTYIIHJI B HTAJIBSIHCKYIO KOMITAPTHIO.

B 1924 r. Nodan Bossparmics B CCCP. Ero npuse3 B MockBy u3 Puma Hapkom
A.N.PrixoB. On npemioxun HogaHy CTpOUTE HOBYIO COBETCKYIO )KU3Hb - PaJJOCTHYIO, BEJIHYe-
CTBEHHYIO H TOMIIE3HYI0. DTO MPEIOKEHNEe 3aHHTEPECOBAI0 aPXUTEKTOpa MOTOMY, YTO OH
MeuTall BO3BOAUTHh MacUITaOHbIe O0IIeCTBEHHBIE coopyxkeHus u B CoBerckom Coro3e eMy OT-
KPBIBAINCH OOJIBIINE MEPCIIEKTHBEL

Bopuc Uodan ctan spkuM mpeacraBuTesIeM COBETCKOTO 3014ecTBa. B crommie mo ero
IIPOEKTaM OBUI TOCTPOEH LENBIH PsJ JKUJIBIX, OOIIECTBEHHBIX M Yy4eOHBIX 31aHui. [lepBbIM
JKHJIBIM KOMIUICKCOM, BO3BEACHHBIM IO €ro IPOEKTy, CTajid JoMa Ha PycakoBckoil yiuie
(1925 r.), KOoTOpBIE OTINYATINCH SKOHOMHUYHOMN IIAHUPOBKOM KBAPTHD.

Kpynnelimum U3 peann3oBaHHBIX 3aMBICIIOB apXuTekTopa cran komiuiekc Joma IUK
u CHK CCCP na Bepcenesckoit Habepexnoii (1927-1931 rr.). Ero coopykeHue - BaxxHas Bexa
TBOPUYECKOTO MyTH 3044ero. Bo3BeneHHEI B TO BpeMs, KOTJla BO3HUKIIA HIES CTPOUTEIHCTBA
JTIOMOB-KOMMYH, 3TOT JIOM CYIIECTBEHHO OTJIMYAJCA OT HUX. Kpome >KHIIbs OH BKIIFOYald MHO-
KECTBO NPHUCTPOCHHBIX ITOMEIIECHHNH 0OIIECTBEHHOTO Ha3HAYECHUS: KO C TeaTpaJbHBIM 3aJI0M
(upIHE TeaTp DcTpajibl), KHHOTeaTp «YnapHuk» Ha 1600 3puteneil, yHHBepMmar, CTOJIOBYIO,
criopT3ai, OMOIMOTEKy, MpadeyHyro, o4ty U coepkaccy. KomIuiekc B CTHie MO3HEr0 KOH-
CTPYKTHBHU3Ma CO3/1aBaj BIEYATIICHHE HECOKPYILIMMON MOIIH, TOJABIISIOIICH CBOMM BEJINYHEM.
Pa3zHooOpa3ue BHOCHIM (DOHTAHBI, pa3MEIISHHbIE BO BHYTPEHHHUX JIBOpaX 37aHHS B MaMATh O
npeObiBaHNU apxuTekropa B Mranuu. B mome Obuto 505 kBapTup, rae ObLIO MPEayCMOTPEHO
BCE AT yIOOHOTO MPOXKMBAHUS. JIOM MpPaBUTEIBCTBA CTAll TEM OOBEKTOM ITUTHOTO XKUMBS, K
KOTOpOMY NMPUMEHUMO ONpEeeNIeHHe - MPOCTOH, ackeTuuHbIN. [locTpoeHHbIe o3ke AoMa JUIst
IIUTHI OJTUIETBOPSUTH KypC COBETCKON apXHUTEKTYPhI HA OCBOSHNE KIIACCHIECKOTO HACITEANs..

I'maBHO#t Temoii B TBopuecTBe b.M. Modana sBIsII0CH IPOSKTUPOBAHUE TPAHIHO3HOTO
JlBopiia CoBeTOB, KOTOPHBI JOMKEH OBLT BO3BBICUTHCS Ha MECTE B30PBaHHOTO B aekabpe 1931
r. xpama Xpucra Crnacurens. Unes coznanus [Isopua CosetoB Obiia npemnioskeHa C.M. Kupo-
BeiM B 1922 r. Ha mepBoMm Bcecorosnom cbezne CoseroB. B 1934 r. IlpaButenscTBOM OBLT
onobpeH mpoekt apxutekropoB b.M. Modana, B.A. Illyko u B.I'. T'enbdpeiixa, modenupuinii
Ha MeXIyHapoIHOM KOHKypCe, a OKOHYaHHE CTPOUTeNsCTBa o moctanosieHno XVIII crezna
MapTHH HamMedanoch Ha 1942 r.

Pa3smepsr 3manust — BeicoTa 416 MeTpoB, Bec 2 MITH. TOHH, 00muit 06beM 7 MITH. Ky0o-
METPOB NIPUMEPHO PABHSIICSA CyMMe 00BEMOB 6 3HAMEHHTHIX HBbIO-HOPKCKHX HEOOCKpeOOB, 4TO
HOTpsICAJI0 BOOOpasKeHHeE.
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CrpoutensctBo [Bopra CoBeros Havdanock B 1937 1., k 1939 r. O6putn 3akoH4YeHH! QyH-
nameHTsl, B 1940-1941 rr. Benack ycTaHOBKa CTAIBFHOTO KapKaca M3 CIENUATIbHO pa3paboTaH-
HOM BBICOKOKAQUECTBEHHOH CTanu ¢ MapkupoBKoil «JIC». [lms obecriedeHHs: CTPOUTENBHBIX
pabot 6bu1 co3naH MOCKOBCKHI KaMHE0OpabaThIBaOIINX KOMOMHAT, B pe3yIbTaTe ACSITENbHO-
CTH KOTOPOTO BIIOCIEACTBUHU ObITa 0JeTa B I'PaHUT BCS MOCKBA: MOCTBI, BBICOTHBIE 37aHHS,
HOBBIH XpaM Xpucta CrnacuTess, CTaHIIMA METPOTIOJIUTEHA.

[Nocine Benukoit OTeuecTBEHHOM BOIHBI BO3HHUKJIIO CTpeMJICHHE YBeKoBeuHTh [lobeny B
o6imke /IBopiia CoBeToB. Pabora kosmekTuBa nox pykoBozacTBoM Modana 6bi1a mpogomkeHa,
ee npepBai 00baBIeHHEIH B 1956 T. Beecoro3HBIX KOHKYpC Ha HOBBIH npoekT J[Bopia CoBeTos,
COOpY)KEHHE KOTOPOTO IUIAHMPOBAJIOCH Ha Ooro-3amaje MOCKBBI, YTO Takke He OBUIO OCy-
mectBieHo. B 1957 r. cranmus metpo «/[Boperr CoBeToB» Obuta mepenMeHoBana B «Kpomot-
KUHCKYIO», Ha (pyHIaMmeHTax J[Bopia mocTpoeH OTKpBITHI Oacceitn «MockBay, KpymHeHImi B
Esporne

TperbuM Haubosee 3HAYMMBIM COOPYKEHHEM B TBOpYECKO# Onorpadum mMacrepa ObLI
BEJIMKOJIEMHbIM, NOPA3UBLIMM BECh MUP CBOEH MOIIbIO U KOJIOPUTOM, TMHAMHMKON U IIOPBIBOM,
cBoeli BHyTpeHHel sHeprueil maBmwipoH CCCP Ha MexaynaponHol BeicTaBke B [laprke 1937
r. Ha BricTaBke naBuinboHsl CCCP u I'epmanuu pacnionaranich OfuH NPOTUB JIPYroro, AeMOH-
CTPHPYSI TOJUTHYECKYIO KOH(MPOHTALUIO IBYX JIep>KaB B IPOCTPAHCTBEHHOM o0Opase. OHU ObI-
JIM TIOXO’KH Ha JIBYX OOKCEpOB, TOTOBBIX COMTHCH B CMEPTEIILHOM cxBaTke. COBETCKHH ITaBHIIb-
OH yXe€ CTpOMJICS, KOTJ]a aBTOp MaBWiIboHA ['epmannu Anpbept Illmeep Tompko mpucTyman K
mpoekTy. bpocanace B ri1a3a MOXOXECTh apXUTEKTYpPHOrO OONMKA MaBUIBOHOB, WX MOIIHBII
JIEMOHCTPATHBHBIA Xapakrep. Ham maBmisoH, 6e3ycinoBHO, Obu1 myumie. Coopyxenne Modana,
3aIpOEKTHPOBAHHOE HA OJHOM JIBIXaHWH, pPealn3anys NepBOHAYAIFHOTO 3CKU3a, YTO AT «Ba-
puanTinukay Modana ObLIO CKOpee BCEro eIUHCTBCHHOW MOCTPOUMKOW TaKOTO Poja, «HeyIep-
JKUMBIA JUHAMHU3M XYIOXXECTBEHHOT'O PEIICHUS», «CI'YCTOK PBYIIEHCS BIlepe] M BBEPX SHEp-
THU», «CHMBOJ HOBOTO MHpa» - TaK OT3BIBAJIMCH O MaBHJIbOHE. DTO ObLTa mobena, Tpuymo,
panocts. IlaBunbon Modana - BOIUIOIIEHHME €IMHOTO IEJOT0 IBYX HCKYCCTB, Onaromaps
ckynerrype B.M. MyxuHo#t "Pabounii 1 KONMXo3HUIA" apXUTEKTYpa M CKYJBITYpa CIWBAIUCH
BoenuHo. Bepa MyxuHa roBopmna: «TyT Hamo ObIIO HAWTH TakOoe PaBHOBECHE W COTIOAYHHE-
HHe, 4YTOOBl 3MaHME W CKyJIBNTypa OFHO Oe3 JApyroro HE MOIIH CYIIECTBO-
BaTh...TOP)KECTBEHHYIO TIOCTYNb (MpuaymanHyio HModaHoMm) g mpeBpaTiiia BO BCECOKPYILAIO-
mui nopsiB». MHOro Tpyzaa, cuil, HepBoB cTomwia Bepe VrnatbeBHe ee ckynbntypa. Ilpu ee
ycraHoBke B 1939 r. Ha 10-meTpoBblii mo-
CTaMEeHT Iepen riaBHbIM BxojnoMm Ha BCXB
CKYJNBITypa BO MHOIOM Ipourpaisa. Benb
MaBWILOH ObUT BeICOTOM B 24 meTpa. «Cra-
Tys TIOJI3a€T HO 3eMJle, BCe TOYKH 3PEHHS U
KOMITO3UIIHOHHBIE 3()(EKTH YHHUTOKEHBD) -
HeronoBana Myxuna. Ob6a — Modan u My-
XHMHa - TEpeXHBAIM 5TO J0 KOHIA CBOMX
JHEW U JI0OMBAINCH YCTAHOBKH CKYJIBITYPBI
Ha GoJiee BEICOKOM yPOBHE.

B Hacrosmiee BpeMs BOCCTaHOBIICH-
HBII MaBUJIBOH CO CKYJBITYpPOH INpeBpalieH
B Mys3eitHO-BBICTaBOYHEIH 1IeHTp "Paboumii u
KOJIX03HHUIA".

Bopuc Muxaiinosrny Modan BHeC OrpOMHEHINIA BKIIAJ B pa3BUTHE COBETCKON apXH-
TeKTypsl. OO61K MOCKBEI CIIOXKHO NPEACTaBUTH 03 ero TBopeHui. Ero apxurexrypHoe Hacie-
Jlie U3y4aeTcs U IO cell 1eHb.
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I1.0. Beumomos, E.A. [lemuna

Cmyoenmuvr UCA 3-3

Hayunvii pyxosooumens — 0. B.Ilocéamenko, Kano. ucm. Hayk, OOYeHm, cm. npenodasamens
Kagheopwl ucmopuu u guiocopuu

MMPOBJIEMbBI ®OPMHUPOBAHUSA HPOQECCHOHAJIPHOFI KOMIIETEHTHOCTH
PABOTHHUKOB CTPOUTEJIbHOU CPEPHI

B coBpeMeHHOM MHpe NPOMCXOJUT HHTEHCUBHEIN MPOIIECC MOAEPHHU3AIMH TEXHOIOTHI
CTPOUTENFHOTO NPOW3BOJCTBA, W OJHUM W3 KIFOYEBBIX BOIPOCOB SIBISIETCS IMOTPEOHOCTH B
BBICOKOKBaIM(HUITIPOBAHHOI paboueil cuire. B To e BpeMs: Hu3kas KOHKYpPEHTOCHOCOOHOCTh
BBIITYCKHUKOB YYPEXICHHI CpeHEro MpodecCHOHANIBPHOTO U BBICIIEro 00pa3oBaHus MaryoHO
BIIUSET Ha TPYAOYCTPOIMCTBO BBINMYCKHUKOB. OOyCIaBIMBAaeTCs 3TO, MPEXKIE BCErO TEM, YTO
BBIITYCKHUK 0€3 OombITa paboThl B CBOEH cepe AeATeTbHOCTH NPOUTPHIBAET BHICOKOKBATH(U-
LUPOBAHHOMY M ONBITHOMY pPaOOTHHKY. TakuM 00pa3oM, MOBBIIACTCS YPOBEHb 0e3paOOoTHIIBI
Cpey MOJIOABIX CHEeUANNCTOB. [IpHYMHBI 3TOMY: OTCYTCTBHE y GOJBIIMHCTBA U3 HUX HE0OXO-
JMMOU IS TIPOM3BOJCTBA KOMIIETEHTHOCTH M BO3MOJXKHAsT OTCTAIOCTh KaJPOBOH ITOJMTHKH
COBPEMEHHBIX NPEIIPHUATHH CTPOUTEIBHOTO MPOGMIIL, TAKUX KaK ITAHMPOBAHUE W OpraHU3a-
L¥s IepCcOHasIa; MOTHBALUS U YIIPABJICHHE IIEPCOHAIOM, €r0 KOHTPOJIb.

K nmpumepy, daxt Toro, 4o HEKOTOpbIe PabOTONATENN MPEANOYTYT JCUICBYIO HEKave-
CTBEHHYIO PabOYyl0 CHIIy MHMIDAHTOB, YeM HaliMyT 0OoJjiee BBICOKOOIIAYMBAEMBIX MOJOJBIX
crienuanuctoB u3 Poccun. Hannuue HEKOMIIETEHTHBIX JIIOACH Ha OTBETCTBEHHBIX MPOEKTaxX
MIOKa3bIBAlOT OPHEHTHP Ha JOCTIKCHUE TEKYIIUX PE3yJbTaTOB M U3BJICUCHHE MAKCHMAaJIbHON
NIpUOBLIN TIPH HEBBICOKOM KauecTBe pabOThl, a HE Ha MePCIEeKTHBHOE PAa3BUTHE CTPOUTEIILHOTO
Ou3Heca.

B Hacrosimmee Bpemsi 0OIIECTBO NPHIILIO K TOMY, YTO II€PCOHAJ MPEICTaBisIeT coOoi
LIEHHBIH pecypc OpraHW3alvM, KOTOPHIH HEOOXOMUMO TINATENBHO HOAOHMpaTh M B KOTOPBIH
HEOOXO0aMMO MHBeCTHPOBaTh. OcoOBIH MOAX0A K HA0OpY CIEIHANACTOB O3HAYAET €ro IMepco-
HaJIM3ALHI0 ¥ MHIUBHIyaIn3anuo. OOImecTBO HyKIaeTcsl B CHEHAINCTaX, TOTOBBIX K CaMo-
CTOATEIFHOMY BKIJIFOYEHHIO B TIPOM3BOCTBEHHBIE MPOIIECCHI, CIIOCOOHBIX Ha MPAKTHKE peIiaTh
MOCTaBJICHHbIE TIepe]] HUMH XKU3HEHHBIE U MPO(ECCHOHANBHBIC 3a1a4i. DTO B CBOIO OYepelb
BO MHOT'OM 3aBHCHT HE TOJIbKO OT MOJYYEHHbBIX 3HAHHH, YMEHHIl ¥ HABBIKOB, HO M OT JIOTIOJIHH-
TEJILHBIX KauecTB, OOJbIIE COOTBETCTBYIOIIMX TPEOOBaHMUSM, KOTOPBIE NPEIbSBISIOT B pealb-
HBIX YCIIOBUSIX paboTonmaren. B mmpokoil mpakTuke Uit 0003HAUSHHUS MOCIETHUX B HACTOS-
11ee BpeMsl U yIOoTPeOISAIOTCS TOHATHS KKOMITETEHIIMS) U «KOMIETEHTHOCTBY.

KoMneTeHTHOCTh — CIIOYKHAsi MHTETPUPOBaHHAs CHCTEMa, IPEJOCTABIIMIONIAas BO3MOXK-
HOCTbh HE MPOCTO 00JIaaTh 3HAHHUSAMH, a TPOSIBIATH TOTOBHOCTh PEIIATh 33Jaul CO 3HAHHEM
nena. KOMIIETEHTHOCTB IpeJcTaBisieT co00i CyMMy HEKOTOPBIX HPH3HAKOB: MOOMIIBHOCTBH
3HaHHH, 00NajaHNe HOBEHIINMH 3HAHUSAMH, TMOKOCTh METO/Ia M MOAX0a K PELICHUIO TTOCTaB-
JICHHBIX 3a/1a4, KPUTHYHOCTh MBIIUICHHS, CIOCOOHOCTh BBIOHPATh CPEI MHOXKECTBA PEIICHHN
OJTHO ONTHUMAJIbHOE, CIIOCOOHOCTH apryMEHTHPOBAaHHO OIPOBEPraTh JOXKHOE W OTCTaMBaTh
uctunHoe[ 1].

HauGornee mupokoe U pa3BepHYTOE TOJKOBAaHNUE KOMIIETEHTHOCTH IPE/ICTABICHO B pa-
6ore O.U.ITandunosoii [2]. [To ee MHEHHIO, KOMIIETEHTHOCTD JINYHOCTH OMpPEACISIET 0COOYI0
CIOCOOHOCTh, HEOOXOAUMYIO TS 3((GEKTHBHOTO BBIIOIHEHHS 0COO0T0 NEHCTBUS B KOHKPET-
HO# 00JIaCTH 1 BKITFOYAIOIIAs Y3KOCTICHUAIbHBIC 3HAHNUS, TIPEAMETHBIC YMEHHUS U HaBbIKH, CIIO-
cOOBI MBIIIUTCHNS, a TaKKe MOHUMaHUE OTBETCTBEHHOCTH 3a CBOM elicTBus. OHa npesmonaraer
Pa3BUTOCTh U FAPMOHHUYHOE COYETAHHME BCEX KOMIIOHEHTOB, HX IEJIOCTHOE B3aHMOJICHCTBHE B
JIeSITeTbHOCTH.
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Taxnum o6pazom, 060011ast BEIIIE M3JI0KEHHBIE MHEHHS U TIOABOJS HX K CTPOUTEIHHON
OTpAacii, MBI MPUOIIDKaeMCsl K ONpeeNIeHHI0 IPO(eCCHOHAIBHON KOMIETCHIIMN HH>KEHEPOB-
cTpouTeNneil. JTO COBOKYHMHOCTh NPOQECCHOHAIBHBIX (MOOWIBHOCTB, 00y4aeMOCTb, T'OTOB-
HOCTb K TPYAy M Ip.) U JTHUYHOCTHO 3HAYUMBIX (TEpIEHHE, YCHIAYUBOCTb, KOMMYHHUKAaOEb-
HOCTb, BHIMATENIbHOCTh U JpP.) KAauecTB, TEXHOJOTHUYECKAasi TPAMOTHOCTh (3HaHHE HEOOXOIH-
MBIX HOPMATHBHBIX JOKYMEHTOB), BBICOKasl CTENICHb aJaNTalli¥ K MEHSIOIIHMCS YCIOBHSAM B
mpotiecce paboThl B CTPOUTENBHOM OTpaciiu (CIIOCOOHOCTh OCBanBaTh U 3()(PEKTUBHO MpUMe-
HATH HOBEHINNE IPOrpaMMHBIE KOMIUIEKCHI), TPO(QECCHOHATBHBIN OIBIT B MPOSKTHPOBAHUH U
KOHCTPYMPOBAHUH BHICOTHBIX M OOJBIICTIPONETHBIX 3aHUH U COOPYKEHUMH, eT0 HaKOIUICHHE U
CaMOCOBEPIIICHCTBOBAHNE B IIponecce Npo(hecCHOHANBPHOM MOATOTOBKH M IIPOM3BOACTBEHHON
NIeITeTbHOCTH, TPaMOTHasl OpraHu3aIys paboThl B o(hHce M Ha CTPOUTENBHOI TUIOIIAKe.

PackpbiB moHsTHE NPO(ECCHOHANBPHOH KOMIETEHTHOCTH HWHIKEHEPOB-CTPOUTEINEH,
BCTaET BOIPOC O MOTYYEHHH U JOCTHXEHHU YEIOBEKOM TaKHX KaueCTB, KOTOPBIE HEOOXO MBI
eMy JUIsl TOJTy4eHHUs CTaTyca NpodeccHoHala M JOCTIKEHHUS ycIexa B JaHHO! OTpaciu.

Bo-nepBbIx, oTydeHHe MpenCcTaBIeHUs 0 CBOel Oyaymieil npodeccun, a Takxke Heob-
XOIUMBIX HayalbHBIX HAaBHIKOB M YMEHHH NMPUMEHSITh HAKOIUICHHBIE B YUEOHBIX 3aBEICHHUSIX
3HaHMs, HAUMHAeTCs ¢ epBoil Npou3BocTBeHHOH npakTuku. Kak otmeuaer B.B. KocTeiruna B
CBOECH CTaThe, MPOXOXKACHHE NPAKTHKH MTO3BOJISIET MOIYyYUTh HanOOJIee OIHOE MPEICTaBICHE
0 TOJTy9aeMoi PO(eCCHH, YIOCTOBEPUTHCS B MPABHILHOCTH €€ BBIOOpA M JOIOJIHUTH HUMEI0-
myecss TeOPEeTHIECKHEe 3HAHWS NMPAKTHIECKUMHU HaBbIKaMu([3]. Tak jke 3TO MO3BOISET CTYACH-
TaM IpaMOTHO PacIpeAeNsiTh CBOE BpeMs, yIUT OTBETCTBEHHOCTH H JUCIHILIHHE, YTO HEMAJO-
BXHO OyIyIIMM NOTEHIHAIbHBIM paboToAaTenssM. 3aMHTEPECOBAHHBIM B KaYeCTBEHHBIX MO-
JIOABIX Kagpax paboTojaTelNsiM B IPOIecce MPONU3BOJACTBEHHOH NMPAKTHKU MPOIIE BEICMOTPETH,
MIOHSTH U CIIeNIaTh BBIBOJBI, COOTBETCTBYET JIM CTYAEHT JOJDKHOMY YPOBHIO MOATOTOBKH JUIS
pabotel B nanHo# mpodeccun. UtoOwl moxkpenutsh 310 dakramu, B.B.Kocteirmna mposena
HCCIIefoBaHue TI0 (OPMHUPOBAHHIO MPO(ECCHOHANEHOI KOMIIETEHTHOCTH HH)KEHEPa-CTPOUTEIIS
B mpouecce npoxoxaeHus cryaentamu [1I'C yqeGHO-IpOon3BOACTBEHHOM MpakTHKU. [lomydeH-
HBIE €10 B XOJ€ HCCIIE[0BAaHMs IAaHHBIE, TO3BOJISIIOT CKa3aTh, YTO y4eOHO-NPOU3BOJCTBEHHAS
MIPaKTHKa XOTh U 3aHIMAET IJIABEHCTBYIOMIEe MECTO B (JOPMHUPOBAHIN MOJIOZOTO CIIEIHAHCTA,
HO HECOBEPIICHHA M3-3a HEJOCTATOYHOTO BHUMAHMS K CTYJCHTaM, TaK Kak JHmb 56% pecron-
JICHTOB TTOJYYHJIA 3HAHUS M HaBBIKM, HEOOXOJMMEIE B cBoel Oymymiei mpodeccun. C mpyroi
CTOPOHBI, TpaKkTUKa Ui 85% OMNpOIIEHHBIX CTYAEHTOB SIBISIETCS CIIOCOOOM 3apaboTaTh, T.e.
3aKpeIUieHHe 3HaHW Ha NMPAaKTHKe — He IVIaBHAs Iejb. Tak jKe B XO0JIe UCCIESIOBAHUS BBISICHH-
Jlach MPaBUIILHOCTH BBIOOpa Oyaymiel creruanbHocTh: 42% CTyJCHTOB OTBETHIIH, YTO UMEHHO
Tak cebe U npencrasisuy, a 6% ocosnanu, uro, moias Ha [1I'C, coBepumm ommuoOKy; myraer
T0, uT0o 18% CTYIEeHTOB Tak W HE OCO3HAIHM MPABHILHOCTH BBIOOpA MPOohecCHH Aaxe Mocie
MIPOXOXKIEHHS TPAKTHKH.

Bo-BTOpBIX, BEIyIIyI0 PONIb UTPAET TOTOBHOCTH MOJIOJBIX KaJ[POB K PEIICHHUIO ITOCTaB-
JICHHBIX Tepe] HUMH 3a/ad, T.€. 3HaHWe METOJAWKM PEHICHHs, OTCYTCTBHE COMHEHHH B ITOH
METOJWKEe, YMEHHE €0 IPaMOTHO IIOJIb30BaThCS. B KOHTEKcTe MCCiefoBaHMs, IMPOBOAUMOTO
B.A.Annienko u O.A.ITaxomoBoii [4], menancst akieHT Ha TO, YTO TOTOBHOCTH K TPYAY pac-
cMaTpHBaeTcs Kak LENOCTHOE KaueCTBO JIMYHOCTH, COCTOALIEE U3 SMOTUBHOTO (OTPaskaroliero
OTHOIIICHHE K CBOeW OymyIeil mpodeccHOHAIBbHON JEATeIbHOCTH, K MPOLECCY M pe3yNbTaTy
PEUICHNA TOCTAaBJICHHBIX saﬂaq), KOTHUTHUBHOI'O (xapamepmyromerocx HaJIMYUEM TCOPETHUYC-
CKUX 3HAHHMI ISl PEIICHHs TTOCTAaBICHHBIX 33/1a4) U JIeITEIbHOCTHOTO (XapaKTepH3yIOMIEerocs
YMEHHSIMH JUIS peIIeHus MpopecCHOHANBHEIX 3a1ad Ha MpakTHKe). Bcé 1o sBisercs mokasa-
TeJIeM BBICOKOTO YPOBHSI aKTHBHOCTH M CAMOCTOSITEIBHOCTH OyIyIIero CHEelHaIncTa B Ipo-
I[ecce BBINTOJHEHMS UM JIODKHOCTHBIX QYHKIMA. TakuMm 00pa3oM, MOXKHO CIENaTh BBIBOJ, YTO
CTaHOBJICHHE I'PAMOTHOTO CIIEIMANIICTa HAYMHACTCS elé Ha YpOBHE 00pa3oBaTENbHOTO ydpe-
KIACHUA, l'lyTéM BBOJIa CIICHMAJIbHBIX METOQUK, IMMO3BOJIAIOIIUX IMOBBICUTH YPOBEHb aKTUBHOCTH,
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pa3BHBaTh CaMOCTOSTEIBHOCTD, A TaK K€ ITOBHIIIATh OOIIYI0 TOTOBHOCTH K Oymymiel mpodec-
CHHM HHKEeHepa-cTpoutelsi. Hanprumep, B kauecTBe aKTUBHEIX METOIOB OOYUCHUS, MOXKHO pac-
CMOTpETh NPOBEICHNE: NPOOIEMHBIX JIEKIHH, JIEKIUH Ipecc-KOHPepeHIni, CEeMHHApOB, JEN0-
BBIX MI'D, KOJUIEKTHBHYIO MBICIHTEIBHYIO JEATEIBHOCTb. AKTUBHBIM METO 00ydeHHsT HE00X0-
JUM AJIs1 TOTO 4TOOBI CTYAEHTHI MOIJIH PEIIUTh CAMOCTOSITENILHO MOCTABICHHbIE 3a/auH, TEM
CaMBbIM OBJIAJIETh HOBBIMH YMEHUSIMU U HaBBIKAMH.

Hapsiny co 3HaHHAMH U yMEHHSAMH, JOCTATOYHBIMH JUISl BHIOJIHEHHS MOJIOJBIM CIIEIH-
IICcTOM HPO(ECCHOHATBHBIX (YHKIUH, K TpodeccHOHaTbHOH KoMmeTeHTHOcTH B.Cydkos,
B.lBanoB u E.Kopuarnu oTHOCAT 3HaHMS M yMEHHS, KOTOPbIE PEaM30BaIH OBl CIEIYIONIHe
BO3MOJKHOCTH: KaphepPHOTO POCTA CHEUAINCTA (371eCh BXKHBIMH SIBILIFOTCSI yMeHUE paboTaTh B
KOMaHJie¢ 1 KOMMYHHKaTHBHBIC HaBBIKH); CMEHBI PO IIPOM3BOJICTBA WM JIaXKe OTPaciIu
MIPOMBIIUIEHHOCTHU (K MPUMEpPY, CIIOCOOHOCTh K OBICTPOMY OOYUEHHIO); OCBOEGHHE HOBBIX TEX-
HOJIOTHH CTPOUTENBHOTO MPOU3BOACTBA IIPU COXPAHEHUH IPEXKHET0 MeCTa pabOThl U HOBOMU
TEXHHUKH; CaMOCTOSTENbHOE TPHUHATHE DEIIeHUH B pabouMx BOMPOCAaX; I'PAMOTHOM OIEHKH
npodeccnoHanbHOI AESTENPHOCTH C TOUKH 3PEHMS BBIMOIHEHUs TPYIOBBIX 00A3aHHOCTEN Kak
CaMHM CIICHUATINCTOM, TaK U ero kosuier [5].

Takum o6pa3omM, mpodiieMa MpohecCHOHATEHON KOMIIETCHTHOCTH 3HXKICTCS HE TOJBKO
Ha TaKUX BOKHEWIINX JIMYHOCTHBIX KayecTBax OYIYIIEro CrenualncTa B 00JIACTH CTPOMTEIb-
CTBa, KaK CIIOCOOHOCTh K CaMOOOY4YEHHIO, KpUTHYHOCTH MBIIUICHHS, TOTOBHOCTH PEIIaTh II0-
CTaBJICHHBIE 33/1a4l, OTBETCTBEHHOCTH M JUCIHILUIMHBL, HO M HAa TOM, KaK y4eOHbIEC 3aBEACHHUS
MOAXOAAT K BOCIIUTAHMIO 3THX KadeCTB B CTyAEHTaX (OPraHU3aLUsl CTYJCHYECKHX CTPOHUTEIb-
HBIX OTpPAZOB, NMPAKTHK, Pa3IMYHBIX TEMAaTHUECKUX CEMHUHApOB M T.A.). Tak ke Ha TOM,
HAaCKOJBKO paboTOaTe OTBETCTBEHHO OTHOCSTCS K HHBECTHPOBAHUIO MaTepUAIBHBIX PECyp-
COB M BpPEMEHH B MOJIOJBIE Kaaphl, HACKOJIBKO I'PAMOTHO OHHU MOJXOAAT K MOAOOpY OyIyImux
PpabOTHUKOB, KAK MOTHBUPYIOT CBOHX CIEIIHAIMCTOB K CAMOCOBEPIICHCTBOBAHUIO U PA3BUTHIO.
OpHUMH U3 BUIOB HHBECTHPOBAHUS pabOTOAATENIeM B MOJIO/bIE KaIphl JOJDKHBI OBITh: MaKCH-
MaJIbHO BO3MOYKHOE COOTBETCTBHUE JOJDKHOCTH CTYJEHTA Ha y4eOHO-IIPOM3BOJCTBEHHOI IpaK-
TUKe cBoel Oymymelt mpodeccun (kak mokaszanu nanaele B.B.KocTeIrmHO#, 3TO BakHO IS
17% pecroHIEHTOB); TIOJIHOTA M TOCTYITHOCTh HEOOXOJUMOM HH(POPMAINH, U BHUMAHHE PSIII0-
BBIX COTPYIHHMKOB TPEINPUATHS K CTyIeHTaM. Benp y cTyneHTa HOSBISETCS HOTOTHUTENbHAS
MOTHBAIMS U WHTEPEC, KOTJa C HUM PadOTaIOT BHICOKOKIACCHBIE CIIEIHAINCTHI, KOT/Ia y HETO
€CTh BO3MOXKHOCTB ITOJTy4aTh OTBETHI Ha HHTEPECYIOIINE €ro BOIIPOCH B mporuecce padoTsl. Tak
K€ MOXKHO yCTpamMBaTh apXUTEKTYpHbIE, KOHCTPYKTOPCKHE M JM3alHEepPCKUEe KOHKYPCHI H I0-
JTIOOHBIE MEPOTIPUSITHS JUIsl CTYACHTOB CTPOUTENBHOM 0TpaciH, JIn0o 1eneBsle Habopbl. [Ipume-
POM IOCIIETHHX SBIISIETCST HAO0P, MPOU3BOIUMBII 1u1s Kopriopanuu «Pocatom» B MI'CY.
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MOCKBA KOCMHNYECKAS: TAMATHHUKHU ITIOKOPUTEJIAAM KOCMOCA

3Be3qHOE HE0O BO BCe BpeMEHa IPHBIICKANIO0 BHUMaHHe JTofel. XX Bek BOIIET B HCTO-
PHIO KaK 3I10Xa BEIUKUX KOCMHYECKHX OTKPBHITHI. 3aIlyCK IepBOT0 NCKYCCTBEHHOTO CITyTHHKA
3emti, IEepBbIH TOJIET YeI0BeKa B KOCMOC, IIEPBBIiT BEIXO YEI0BEKa B OTKPHITOE KOCMHYIECKOE
IIPOCTPAHCTBO HABCETAA 3aKPENWIN 3a Halled CTpaHOIl 3BaHHE IepBOH B MHpe KOCMHYECKOH
nepkaBbl. B MockBe ycriexu Hallel CTpaHbl B OCBOGHUH KOCMOCA YBEKOBEUEHBI B Ha3BaHMAX
YIHI ¥ TUIOINA/eH, B My3€esIX 1 MOHyMEHTaXx.

B 2017 r. ormeuaetcst 60-netue Havana kocMuueckoit apbl. 4 okrsiops 1957 r. CCCP
3aMyCTHJI Ha OKOJIO3EMHYIO OpPOHTY MepBbIi HCKYCCTBEHHBIH crmyTHHK 3emun. B 1958 r. y
cTaHIUH MeTpo «PIDKCKash) yCTaHOBIIEHA CKYJIBITYypa pabouero, MOIHSIBIIETO B PyKe IEPBBII
HCKYCCTBEHHBIH CITyTHHUK 3€MIIM, Ha IIOCTaMEHTe MaMSATHUKA Haamuchk: «Co3aaTersM IepBoro
cnytHrka 3emid. 1957 roay (ckynsnrop C.51. Kosaep).

B uecth 3amycka nepBoro crnyTHuKa B 1958 1. ObUT 00BSIBIICH BCECOIO3HBIH KOHKYPC Ha
CO3JaHue MPOeKTa MaMITHOTO 00eNrcKa, Ha KOTopsiid noctymiio 350 mpeasoxkenuii. B urore
OBLT YTBEp)KICH MPOEKT, aBTOpamMu Kotoporo Osumn apxurektopsl M.O. bapm, A.H Komuun u
ckynsrrop A.Il. daiippmm-Kpanauesckuit. Mecto mis obeniicka ObUIO BBIOPAHO Ha CEBEPO-
BocToke MocKkBBI, Ha pocnekTe Mupa B paitone BJIHX.

Monyment «IlokopuTtensiM KOCMOCa» CTal OJHHM M3 CaMBIX KPAacHBBIX, 3aMETHBIX U
H3BECTHBIX MaMATHUKOB MOCKBEI. Ero TOpkecTBEHHOE OTKPBITHE cOCTOsUIOCh 4 OKTsIOpst 1964
T., B 7-10 TOJIOBIIMHY 3aITycKa IepBoro cryTHuka. OGenrcK B BUAE YCTPEMIICHHON BBBICH paKe-
TBI, OCTaBIISIONIEH 3a COOOM cepeOpHUCTHII ciex, MepBOHAYAIBHO IUIAHUPOBAJIOCH CIENIaTh W3
JBIMYATOTO CTeKJIa. B WTore Mo npeanoskeHnto TIaBHOTO KOHCTPYKTOPA PaKeTHO-KOCMHYECKIX
cucrem C.I1. KoponeBa MOHyMEHT OBLI BBINOJIHEH U3 METAJUIA, TPUMEHSIEMOT0 B PaKeTOCTPOe-
HHUHY ¥ IPAaKTHIECKH HE ITOBEP>KEHHOTO KOPPO3HH - MONMPOBAHHOTO THTaHA. brectsmye tura-
HOBBIE TIAHEJN TOJIIUHON Bcero 1,5 MM MOKPBIBAIOT HECYIYI0 KOHCTPYKIHUIO BBICOTOH 110 M
(paketa — 11 ™). JIns coopykeHHsT TaMATHHUKA TOTpedoBanach pa3paboTka 0co00i HHKEHEp-
HOM KOHCTPYKIMH, KOTOPYIO BBINONHII LleHTpanbHbIi HayYHO-UCCIEJ0BATEILCKUI U POSKT-
HBbIf MHCTUTYT CTPOUTEIbHBIX MeTaIoOKOHCTpykuuii um. H.II. MenbHHKOBa HOA pyKOBOJ-
CTBOM TJIaBHOTO HHeHepa npoekta B.W. Jlanresa [1]. BokoBbie cTeHbI MOCTaMeHTa 00EIHCKa
yKpalieHsl ropenbedamu ¢ purypamMu yueHbIX, HHKEHEPOB, pab0oUMX, CAMOOTBEPIKEHHBIH TPy
KOTOPBIX obecrieuni mpopeIB B kocMoc. Ha ogHoM 13 ropenbedoB nzobpaxen 1O. [Narapun. Y
MOJHOXHSI MOHYMEHTA yCTAaHOBJIEH 'PAHUTHBIA MaMSATHUK OCHOBOIOJOXKHHKY T€OPETHUECKON
kocMoHaBTHKH K.D. LlnomkoBckomy

B o3namenoBanne 10-meTnst 3amycka mepBOro UCKyCCTBEHHOTO CIYTHHKA 3eMin 4 Ok-
T0ps 1967 . GbUTa OTKphITa AJlies repoeB kocMmoca [2, ¢.237]. Ha Heil GbUTH yCTAHOBJICHBI
namaTHUkd: akagemukam C.II. KoponeBy (ckynsnrop A.Il. ®aiinpiu-Kpannuesckuit), M.B.
Kengpimry (cxynsntop 1O.J1. UepHoB), B.I1. ['mymko (ckynasnrop A.A. budayros), kocMoHaBTaM
10.A. Tarapuny (ckynsnrop JI.E. Kepbens), B.B. Tepemkosoii (ckynsnrop I'.H. ITocTHHKOB),
[L.U. benseBy (ckymsnrop A.Il. ®aiineim-Kpanauesckuii), A.A. JleoHoBy (ckymbsrnrop A.IL
Oaiinpi-Kpannuesckuii), B.M. Komaposy (ckynsrrop I1.1. Bornapenko).

K 20-neruro nonera 10.A. T'arapuna B ctunobare monymenta 10 ampens 1981 r. 6bu1
OTKPHIT MeMopHabHBIi My3eil KOCMOHABTHKH. B ero 3amax ObUIM NMPEACTaBICHBI ITOUTMHHBIE
KOCMHYECKHE armapathl, cKadaHIpbl, BEIM KOCMOHABTOB, KMHO(OTOJOKYMEHTBI, a TaKKe
HPOU3BEICHUS H300Pa3UTENBFHOTO U AEKOPATUBHO-TIPUKIIIHOTO UCKYCCTBA. XYH0KECTBEHHOES
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oopmIIeHIE HHTEPHEPOB My3esl OBIIO BBHIIIOJIHEHO MO PYKOBOJCTBOM INIABHOTO XYJOXKHHUKA U
aBTopa npoekra O.I1. Jlomako.

B 2006-2009 rr. B coorBercTBHH ¢ pemeHueM lIpaButenscTBa MOCKBEI IpOBeNeHA
MOJIHAsL PEKOHCTPYKIMA My3esi KOCMOHAaBTHKM M AJUIeH MOKopHTeneil kocMoca. bein coopy-
#KeH OpoH30BbIIf MakeT COJIHEYHOH CHCTEMBI, CMOHTHPOBAHBI COJHEUHBbIE Yachl. [lo HEHTpy
aJUIeH TPOJIOKEH 3BE3JHBII MyTh, HAa KAXKIOW 3Be3/ie BhICEUCHBI MMeHa nepBbix 102 kocMoHaB-
TOB U OCHOBHBIE JOCTHKEHHSI OTE€UECTBEHHOM KOCMOHABTHKH. Y CTAHOBJICH HOBBIN MaMSTHHK
C.I1. Koponesy (ckyabnrop C.A. lllep6akoB), mpexHUI MEpeHECEH K JOMY-MYy3€l0 TJIaBHOTO
KoHCTpyKTOpa. B 2015 r. Ha AJulee KOCMOHABTOB ITOCTaBJIEH NMaMATHUK akagemuky B.H. Ue-
nometo (ckymsnrop A.C. 3abanyes). K 55-netHeMy 100uiiero co JHS MEpBOTo 1ojieTa B KOCMOC
IOpus Iarapuna 9 anpens 2016 r. Ha Amree KocMOHaBTOB TOP)KECTBEHHO OTKPBUIM OOCTHI
kocMoHaBTOB A.Il. Anekcanaposa, B.B. Jlebenesa, C.E. CaBunkoii u B.A. ConoBreBa.

11 ampens 2009 r. cOCTOSIIOCH TOPKECTBEHHOE OTKPBITHE MOCIIE PEKOHCTPYKIMU My-
3es1 KOCMOHABTUKU. [Inomans ero GoHIOXpaHWIUI] YBETHIMINCH B 4 pa3a, 0OHOBIEHHAS JKC-
no3unus 3aHs1a 4,2 thic. kB.M. CerogHs MyseiiHoe coOpaHHe HacuMThHIBaeT cBble 93 ThIC.
enuHHI XpaHeHus [3].

B ¢onn Myzes KOCMOHaBTHKM BKIIOYEHA KOJUIEKIMS MeMOpHaabHOTO JoMa-My3est
akanemuka C.I1.Koposesa, pacrnonoxxeHHoro mo aapecy: 1-as OcTaHKHHCKas yiuia, 1oM 28.
JIByXaTaKHBIH oM, mocTpoeHHbIH B 1959 1. mo npoekty apxutekropa P.1. Cemepmxuesa, Obut
nonapen C.I1. Kopon€By coBeTCKHM MPaBUTEIHECTBOM 32 CO3/IaHHE U YCIICIIHBIN 3aITyCK IIEPBO-
ro B MHpPE UCKYCCTBEHHOTo cryTHHKa 3emui. 1 aBrycta 1975 r. B COOTBETCTBUH C pEIICHUEM
Hcmonkoma MoccoBeta B gome, rae Cepreii [laBnoBuy npoxunt 6 et, 661 OTKPHIT MeMOopH-
aNbHBIA ToM-My3eil. B GoHmax Myses XpaHHTCsS OKOJO 19 TBHIC. AMHUIl XpaHEHMS: JINYHBIC
BeIIH, JOKYMEHTEHI, THChbMa, pororpaduu, Mebesb, peaMeTsl ObITa, IPOU3BEICHHS HCKYCCTBA,
6ubnuorexa.

[MamsaTHUK TepBOMY KOCMOHABTY I1aHeTs! FOpuro 'arapuny 6bu1 oTKpBIT 4 Mo 1980
r. Ha JIGHMHCKOM IIpocCIieKTe, Ha IUIomaay ['arapuHa. oJHOW M3 caMbIX OoibmIMX B MOCKBe.
IMamsTHUK OBUT M3rOTOBNIEH Ha bamammxuHCKOM IHUTEHHO-MeXaHMIeckoM 3aBoje. Ha BeicokoM
peOpHCTOM ITOCTaMEeHTE yCTaHOBIEHa CKyibnTypa lOpus I'arapuna, BHIIONHEHHAs M3 TUTaHA
(cxymbrrop I1L.U. Bormaperko). Y momHOXHsS MOHYMEHTa HaXOAWTCS TOYHAs KOIUS CITyCKae-
MOM Karicyisl kopabns «Bocrok», Ha kotopoit F0.A. ['arapun BepHyscs Ha 3emutio. [laMaTHHK
BOLIIEN B HCTOPHIO, KaK IIepBasi B MUpe KpynHOrabapuTHasi CKyJIbIITypa U3 THTaHA.

B MockBe pacroniokeHO MHOXECTBO OOBEKTOB, CBS3aHHBIX C TEMOH KOCMoca, Cpean
HUX MOHYMEHTHI M TaMSATHHKH, [TOCBSIICHHbIE HaYaly KOCMUYECKOIl 3pbl, a TAK)XKe OTASIBHBIM
reposiM — IOKOPUTENSIM KOCMOca. PermoHajbHble BIIACTH YIENSIOT Cephe3HOE BHUMaHHE
HanboJee 3HAYMMBIM apXUTEKTYPHBIM 00beKTaM CTOHIbI [4].
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MOCKOBCKHI JBOPEILL IMOHEPOB — IAMSTHUK APXUTEKTYPbI
CEPEJJHUHBI XX BEKA

JlBoper MIOHEPOB — 3TO OAWH M3 JIyYIINX 00pa3IloB COBETCKOH apXHUTEKTYpEl, 3JaHHe,
KOTOpOE YAMBHUTEIHHEIM 00pa3oM HaluLIo cBoe Mecto B MockBe. OHO YHHKAJIBHO 10 PacIIojo-
JKEHHIO, BIOXHOBISIET CBOMM BHEIIHHM BHJOM M BHYTPEHHHM YyOpaHCTBOM, MMeeT OOIbIIoe
HCTOPHYECKOE 3HAUCHHUE.

BenukonenHblii MOIEPHUCTCKUM aHCaMOJIb, pacCPeIOTOYCHHBIN Ha OONMBIION IIIOIAAN
Cpenu JepeBbEB, OH, TOMUMO KHPIHYEH, CTEKIIa H jKelIe300€TOHa, COAEPKUT B cede BETUKYIO
LEHHOCTh — HJICOJIOTHIO M HAaCTPOEHHs oOmiecTBa. J[Boper MMOHEpOB — 3TO XHMBasl yTOMHS
TOTO BPEMEHH, KOT'J[a JIFOJM BEPUIIH, YTO CKOPO CO3IAAyT CIPaBeIINBOE OOLIECTBO U Ha BOJIHE
BEJIMKHMX HayYHBIX OTKPBITUH cliesaroT Mup Jrydnre. 1 B aTom ero mapaznokc. Haxonscs psiiom ¢
HUM Ha BopoObeBbIX ropax, Te0s IPOHKU3BIBAET Bepa B CBETIIOE Oyaymiee.

C cepenunbl 1940-X TOZ0B yTBEPXKIACTCS CTAJTMHCKAs apXUTeKTypa. EE oTmmuurensb-
HBIC YEPTHI:

-CHHTE3 apXUTEKTYPBI, CKyIBITYPhI H XKHUBOIIHCH;

-co3ganue OapenbedoB ¢ N300pAKCHUAMH TPYISAIIUXCS, a TAKKE Ha TEMBI TpuyMda co-
BETCKOM BJIACTH;

-HCIIOJIb30BaHHUE JOPOTHX MaTePHUAJIOB OTIEIKH B 0(OPMICHUH HHTEPHEPOB.

3aHUs B 9TOM CTHJIE BBIICISIINCH MOHYMEHTAIBHBIMH ()OPMaMU C YETKUMH HPSMBIMU
JMHUSMY, UMEIH MAaCCHBHBIC CTAaTyH M KOJOHHBI, IIMIIb. Takue COOpPYKEHHs CTaHOBHIIHCH
apXUTEKTYPHBIMH JOoMHHaHTamu ropoia [1]. Bossenenue B 1949-1954 rr. cemu BBICOTHBIX
3qaHUH B MOCKBE O3HAMEHOBAJIO BO3HHKHOBEHHE HOBOTO CTHIIS, Ha3BaHHOTO HCTOPHKAMHU
apXUTEKTYPhI «CTATHHCKUM aMIupom» [2, ¢.220]. Spkumu npumepamu CTATHHCKON apXHUTeK-
TYpBI TaKKe SBISAIOTCS 3/1aHue Teatpa KpacHoil apmum, riaBHbIN naBuiIb0H Beecoro3Hoil cenb-
CKOXO0341CTBEHHOMN BBICTaBKHU U JIp.

PacuBer cranMHCKOH apXUTEKTYphl MPHILENCS Ha MEPHOJ ITOCIEBOCHHBIX JIET, KOTJa
paboTa apXUTEKTOpa U CTPOUTEIS CTajla OJJHOW M3 CaMBIX BOXKHBIX B Hallei crpaHe. B roponax,
KOTOpBIe OBUTH 3aTPOHYTHI BOIHOW, aKTHBHO BeJlack paboTa 10 BOCCTAHOBJICHHUIO 3/1aHUH, MPO-
CIIEKTOB M LIeNBIX paiioHOB. CTpaHa OCTpO OIIyIajia HeXBaTKy OBICTPOTO M MPOCTOTO B CTPOU-
TEJILCTBE, AEIIEBOTO XMibsi. CTAaIMHCKash apXUTEKTypa TaKOTO THIIA CTPOUTENLCTBA HE TPE.-
nonarana. Toraa HauMHAETCSI MOMCK HOBOTO apXHUTEKTYPHOTO CTHIIA, C IOMOIIBIO KOTOPOTO
MO>KHO OBITO HaYaTh MPOLECC Pa3BEPTHIBAHUS MaCCOBOTO JKHJIHUIIIHOTO CTPOUTENIBCTBA.

Ha cMeny cranuHCKON apXUTEKType NpUIIe] MOJAEPHHU3M, KOTOPBIM Mpearnoarai co-
31aHue (QyHKIMOHAIBHONW THITOBOH 3aCTPOMKH. 31aHUS TePsUTH CBOIO SCTETUYHOCTh U MHAWBH-
JIyaJIbHOCTh, OJHAKO B3aMEH 3TOMY PE3KO yBEIHYMIIaCh S3KOHOMHYHOCTh M CTpoOras (pyHKIHO-
HaJBHOCTB, YTO MO3BOJMIIO 00ECIICUNTh HACEICHUE CTPAHbI KUIBEM B KOPOTKUE CPOKH.

HoBblif apXUTEKTypHBIH CTHJIb, COBETCKMII MOAEPHH3M, chOpMHpoBaics Onarogaps
HEoOBIUHOIT aTMOocdepe OTKPHITOCTH U CBOOOJBI, a TaKXkKe IMPU MOMOIIM HEepeHHMaHUs 3apy-
6exHoro onbita. OH IPHOOpEN CBOM OTINYUTENBHBIE MIPU3HAKN — (YHKINOHATBHOCTE, OTCYT-
CTBHE apPXHUTEKTYpPHOTO JIEKOpa, YNCThIE T€OMETPHUYECKHE (DOPMBI, CIOXKHOCTH KOMIIO3UIIUH.
Ero nosiBnenue 10KHO OBUIO PEINUTH CIIETYIONINE COIMATbHEIE U TOJIMTHISCKUE 3a/1a9H:

-CKOpeiIee peleHne XKWINIHOTO BOIPOCa;

-o0ecIieyeHue JOCTYITHOCTH COIMANbHBIX YCIIYT;

-BBIPa)KEHHE COBETCKOM UICOJIOTHH.
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31aHus B TAKOM CTWJIE Pa3pabaThIBAINCE MO THIIOBEIM IPOEKTaM M OTBEYAIN TpeOoBa-
HUSIM SKOHOMHYHOCTH W IIPOMBIIICHHON YHU(HKAINU. BaXHBIM KpuTEepHeM CTajo BBIIOJHE-
HHe 00JBIIOro 00beMa paboTHl B 3aBOJICKHX YCIOBHUSIX.

OpHaKko, HECMOTPSI HAa YHU(HKAIIMIO U SKOHOMHYHOCTb B OCYIIECTBICHUH THUIIOBBIX
MIPOEKTOB, 1€ COBETCKUI MOAEPHHU3M MPOSBUIICA KaK CBOCOOPAa3HOE OTPUIAHHE 3CTETHUECKON
apXUTEKTYPHOH COCTaBISIOLIEH, CYIIECTBOBAIN TAaKXKe WHIUBHUAyaldbHBIE IMPOEKTHl Hamboiee
3HAYNMBIX OOLIECTBEHHBIX COOPYKEHUH. B mporecce peanusanuu nmogoOHBIX POEKTOB apXu-
TEKTOPHI MOTJIN TPOSIBUTH CBOM TBOpUECKHE aMOMIINK U 0OpaTUTHCA K 3CTeTHKe. Takue 3qaHus
[I0-HACTOAIIEMY PAcKpHIBAIN BCE NPEUMYNIECTBA YHCTHIX TEOMETPHUYECKIX (OPM B COUETaHHU
¢ BHEIIHMM yKpanleHHeM. 3/1eCh COBETCKHH MOIEPHU3M IpPOSIBIII ce0sl yepe3 IUIaCTHIHOCTD,
IIPO3pPavHOCTh, BO3IYIIHOCTE COOPY)KEHHUI, HX IPOCTPAHCTBEHHYIO CIOXKHOCTH, yTOHYEHHOCTh
nietajeif, HOBU3HY U aOCTPaKTHOCTH 00pa30B.

OnHUM U3 TIEPBBIX MPOEKTOB, KOTOPHIH Hanbosee MOTHO BbIpaXkall 3TH LIEHHOCTH, CTall
JlBopen n1oHepoB Ha JIEHMHCKUX ropax.

MockoBckuii ropoackoii Jlom MHOHEPOB U OKTAOPAT ObLT ocHOBaH B uione 1936 rona.
OH Haxoauicst B nepeyike Cronanu, B fome Ne6, a takxke 3aHumai oM Ne5 s cryauid Tex-
HHYECKOTO TBOPYECTBA. Y)Ke uepe3 roJ Imocie OTKPHITHS TaM padortano 173 kpyxKa u CeKIuH,
Cpeiy HUX JINTepaTypHas CTyIHWs, IIKOJia TaHIA, TeaTpajbHas CTYIVs, CKyJIBITYpHAs H apXu-
TEKTypHasi MacTepCKHe, CTYAWs >KHBOIIMCH, aBUaMOJIebHas U JIepeBOOOpadaThIBatoIas Ma-
CTEpCKHe, MIaXMaTHBI KIy0, reorpaduveckuii M HCTOPUUYECKUI KPYKKH, MaTPUOTUUCCKUI
KPY’KOK, BOGHHO-CIIOPTHBHAS CEKIMs, MIeCTh JlabopaTopuil. Ha Hebonbimoil Teppuropun Joma
MMHOHEPOB OBUIO COOPaHO BCE, UTO MOXKET MPHUBJICYB ACTCH U MOPA3UTh UX BooOpaxeHue. Beero
4epe3 roj 3aBeJieHHe MoceIany okoio 3,5 ThIC. AeTeil u moapocTkoB. Ho camoe riaBHOE —
Bech J[oM MoHepoB OBUT €JMHBIM LENBIM, OTPOMHON TBOpPUYECKOW JlabopaTopuei, rae Tpyau-
JIACH YBICYEHHBIE JIIO/IN, KOTOPHIE BIOXHOBIISIN M IOANUTHIBAIIM APYT JIpyTa.

Bce ot pasHooOpasHble 00BEIMHEHNS 110 HHTEepecaM pacroiaraiuch B gome 1900 ro-
J1a TIOCTPONKH, KOTOPBIH HEOJTHOKPATHO PACIIHMPSIICS U HAACTPaMBaJICs B MPOLECCe IKCIUIyaTa-
mun. Tem He MeHee B koHIe 1950-X rofoB crano SCHO, 4TO 37aHHE, KOTopoe 3aHuMan lom
MMHOHEPOB, OOJbIIEe HE MOKET BMECTHThH Bcex jkenaromux. B 1958 romy LleHTpanbHBI cOBET
Bcecoro3Hoil MMOHEpCKON OpraHuM3aluy NPUHSAT PEUIeHHe MOCTPOUTh Ha JIGHMHCKUX Topax
HOBOE TTOMeTIeHNe T JJoMa MHOHEepOB.

J1nst coopy»KeHHsI TAKOro 0COOEHHOT'O BO BCEX OTHOIICHMSX 3JIaHUsI TPEOOBAJICS WHIM-
BUJIyaJIbHBIA MPOEKT, 00JIaJaroNiii HECTaHIAPTHBIMU PEeLICHUsAMH. B cBsi3u ¢ 3TUM ObLT 00B-
SIBJIEH 3aKPBITBIH KOHKYPC, K KOTOPOMY OBIIM NPUBJICUSHBI JIyYIIHE 30[{4U€ M apXUTEKTOPHI
ctpanbl. OHUM M3 y4acTHHKOB cTasl Mrops AnexcanapoBuu ITokpoBckuii, Monogoi coBer-
CKHMH apXuTeKTop M xuBonucer. OH cMOT coOpaTh IPYIITy apXUTEKTOPOB, B KOTOPYIO BOILIN
Bukrop Erepes, Bnamumup Kybacos, ®ennkc HoBukos, bopuc [lamyit u korcTpykTop FOpwuit
Honos. PaboTtast B KOJJIEKTHBE, OHU TPEICTABUIN HEOOBIYHBI M HOBATOPCKUHA MPOEKT, KOTO-
PBIH BBIAEISUICS U3 Psiia OCTANBHBIX paboT.

B3sBmmce 3a paboTy, MOJIOIBIE 30A4HE PEIIHIIN IIOWTH HECTAHAAPTHBIM ITyTeM U MPea-
CTaBUJIM, KAKUM ﬂBOpL{y IMUOHEPOB HE CJIEAYET OBITH HU B KOEM cJIydae. MX MHEHUS COLIMCH
Ha TOM, YTO, MPEXKJE BCEro, OH HE JIOJIKEH OBITh TAKUM, KAKMMH MOBCEMECTHO OBbUIH, MOA00-
HBIE 3TOMY, COOPYXXEHHsI TPaJUIIOHHOTO JBOPLIOBOTO CTHJIL. B HOBOM mpoekTe Bce He0OXO-
JIUMOE JUIsl TMOHEPOB HY)XKHO OBLIO 3apaHee yuecTb, MPEAYCMOTPETh M 00s3aTeNIbHO Peain3o-
BaTh. CIIMCOK TpeoIaraeMbpIX OMEIICHNH ObUT OOIIMPHBIM: 331 HHTEPHAIMOHAIBHOM JpyX-
Obl, MHOHEPCKUH TeaTp, KOHIEPTHBIN M aKTOBBIA 3aibl, TeaTpajbHasl CTYAWS, KHHOCTYIHS CO
CHEMOUYHBIM ITaBIIILOHOM, 00CepBaTOpusl, XUMUUECKasl U SHepreTHdecKkas 1abopaTtopuu, pede-
BBIE ¥ JITEpaTypHbIE KIIACCHl, OMOIMOTEeKA, UTPOTEKA, YKCIO3UIIMOHHBIE 3abl IS BHICTABOK
TEXHUYECKOT'O U XYHOKECTBEHHOTO TBOPUECTBA ﬂeTeﬁ, CBOGO)IH])IC W BBICOKHMEC ITIOMCILICHUA I
aBHaMO/ICIIUCTOB, aBTOMOJICIIUCTOB, CYJIOMOJICIMCTOB U DaJHONIO0ONTENei, MacTepcKue Mo
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00paboTke MeTamia u JepeBa, IUIAHEeTapHil, 3UMHHUN caJl, KPBITBIH CIIOPTUBHBIA MaHEX, KPbI-
THII IUTABAaTENBHBIN 0acceiiH, KOpIyc IOHBIX HaTypalucToB, opamxepes. Llemsrii ropon yme-
masncst B ogHoM /IBoprie. ['opon ManeHbKHX, 3alpockl M MHTEPECH KOTOPBIX HEBOOOPa3HMO
BEJINKH. B HTOre apXUTEKTOpHI CTall OTTAJIKMBATHCS OT TOTO, YTO HOBBII [IBOpen MHOHEpOB
JIOJDKEH POXKIATh B peOsATaX pPafoCTh, HO HE TOJABIISITh BENUKOIEITHEM.

Haxowner, o6cnenoBaB TeppUTOPHIO OyAYIIEro CTPOUTENBCTBA, 30AUHE BBICTPOMIH B
CBOEM BOOOpaKEHUM YETKOE MPEJCTaBICHHE O TOM, KaK JOJDKHO BBIMVISIETh OymIyliee coopy-
xeHue. TaMm, Ha BepuirHe JICHHHCKHX TOp, B3TIIAY HpEICTaBall JKHBOIMCHBII pebed co cIyc-
KaMH ¥ IT0JbeMaMH U HeOOBATHBIH Bua Ha MockBy. Bokpyr pacronarainch yOOBBIE POLIHIBI
1 BEJIHKOJICTTHBIE IK3EMIULIPHI OeJION aKaIluu, TPelKoro opexa, KalllTaHa. Y TOYHATH IOJIOKe-
HHE 3[[aHU{ PEeIIIIH COOTBETCTBEHHO C TEM, I'/Ie M KaK PacTyT AEPeBbs, U B OYAyIIeM 3TO OKa-
3a710Ch OIHMM M3 CaMBIX HEOOBIUYHBIX, HO a0COIIOTHO BEPHBIM penreHneM. OTcTanBast IpUpoLy,
apXUTEKTOPHI BBIIEPKaIM HeMano cropoB. OHU JOKa3bIBATIM CTPOUTEISIM, UTO OallleHHBIE Kpa-
HBI CIIEAYeT CTaBUTh TaK, YTOOBI HE TyOUTH KaIlTaHbI, €CIM aKallks OKa3alach Ha MECTE MOIb-
€3IHOTO IMyTH, TO HE €€ HY)KHO PyOHUTBh, a ITyTh NPOJIOKUTH B 00XOJ, U MPEXkIe YeM CBAINBaTh
KUPIMYH y TyOKa ero Hago orpaauTh. Bo3HUKaIM TPYAHOCTH, YCIOKHSIICS MOHTAX TSDKEIBIX U
IPOMO3IKHX TMaHeNei. 3aTo, Korma ABOper ObLI IOCTPOEH, JI0 4Yero e XOpOIIO CMOTpenach
rycrast JINCTBa B3POCIBIX JIEPEBbEB Uepe3 3epKaIbHbIe TOBEPXHOCTH BUTPaXEH. 3a 3TO CTOMIO
mo6OPOTHCS.

ApXHTEKTYpHBII OpraHm3M JIBopuna NHOHEPOB IOIYYMIJICS HACTOIBKO CIOXKHBIM, a
MHOT000pa3ye BBIIONHAEMBIX UM (YHKIHI TaK BEIMKO, YTO XKECTKHE PAMKH CHMMETPHIHOM
KOMIIO3UIINY, UCTIONb30BaBIIeiicsS B GONBIINHCTBE THIIOBBIX MIPOEKTOB, HE MOAXOAMUIH. McKaTh
peleHne Hy»XHO ObIIO B cBOOOJHOI KOMIOHOBKE. Y3ke B cepeinHe paboT CTajo MOHATHO, YTO
JlBopery momy4aicsi HeoObMHBIH. OIHAKO apXUTEKTOPHI YIWBISINCH, HACKOJIBKO OPTaHWYHO
BIIMCBIBAJICS B OKPYXAIOIIYI0 CPEAy MPOTSHKEHHBIH TJIaBHBIH KOPIYC C MPUMBIKAIOIINMHU K
HEMy ITOMELICHHSIMH KPY)XKOB U J1abopatopuii. Best apxutexTypHas KoMno3unus Obuia JIETKON
U TIPa3JHUYHON. A HEOOXOIUMYIO TOPKECTBEHHOCTb, CEPhE3HOCTh HEOOXO0IUMO OBUIO IPHIATh
C TIOMOIIIBIO JeTaJIeH.

Hrops IlokpoBckuii mOHUMAaN, Kak MHOTO MOXET CJeJlaTh MOHYMEHTalbHO-
JIEKOpaTUBHOE HCKYCCTBO IUISI OOOTAIEHUs] TAaKOro poja coopyxeHHs. C MEepBBIX depTexer
Oymymmero [IBopIia MHOHEPOB MOHYMEHTAIBHBIE XYI0KECTBEHHbIE KOMITO3UIINH 33/lyMBIBAIIIICh
OJTHOBPEMEHHO C apXUTEKTYPHBIMH pelieHussMH. JKHBOIKMCH OTBOJMIIACH HE BCIIOMOTaTebHas,
a aKTHBHAsl poJib. Y)Ke Ha PaHHUX dTalax HaOpachIBAJIHMCH CKU3BI OYIyNIMX MAaHHO, BEJICS aK-
TUBHBIA TOMCK HOBBIX IIPUEMOB HCIIOJHEHMS] U HOBBIX MaTepHalIOB, KOTOPbIC JOJDKHBI OBLIH
COOTBETCTBOBATh BHICOKOMY YPOBHIO TpeGoBaHMil. B pesynbrare GONBIIMHCTBO IUIOCKOCTEH U
CTEH CTaJIM BOCIIPHHUMATHCS KaK IPOM3BEACHHS MOHYMEHTAIBHOI JKUBONMCH. TemMaTHka mnaH-
HO — OTPOMHBIE H300paKE€HHsI MHOHEPCKOTO KOCTPA, 3B€3J1, TOPHA — BOOAYIIEBIISIA HA HOBBIE
CBEpIICHUS, YHOCHIA B MeUThl. [ImoHepCcKoil repanbuke OBUTH OTAAHBI HAPYXKHBIE INIOCKOCTH
KOHI[EPTHOTO 3aJ1a, a TOPIOBEIE (hacajbl TpeX MapauIeIbHBIX KOPITYCOB 3aHSIIM NMAHHO, MOCBSI-
IIEHHBIE TeMe ITOKOPEHUSI IIPUPOIBI YEIIOBEKOM.

Taxxe, M0 KOHKYPCHOMY 3a/laHHIO, repel J[BOpLIOM MHOHEPOB JODKHA OblIa OBITH
CIIPOEKTUPOBaHa IJIOIIAb MTHOHEPCKUX mapajoB. [IockoybKy MiIomaas mpeaHa3Havanach Uil
napaaoB, HCOOXOAMMO OBUTO 3aJHTh e acaabTOM MM 3aMOCTUTH OCTOHHBIMHU TuTHTaMu. Ho
BeJb Mapajbl ObIBAIOT pa3 WIIM JiBa B TOAY, U MMOITOMY, YTOOBI CIeiaTh MPOCTPAHCTBO Oojee
YHUBEPCANBHBIM M yIOOHBIM A AeTel, ObLIO penIeHo MOKPHITh IUIOMIAAb Ta30HOM. A s
CO3JaHus BU/A IUIOIATHM Ta30H pa3Jeliid IOpOXKKaMH M3 Oenoro kamHsA. B meHTpe moms
CIIPOEKTUPOBANN BEICOKUH (MIATMITOK U3 CTANN.

OueHb HEOOBIYHO BBHITIIAIEN 3aAyMaHHBIH 3049MMH JIBOpen MHOHEPOB, OTINYANICT OT
CJIOKHUBIINUXCA d)OpM APXUTEKTYPHbI. 9T0 OBLIN OYEHB J'lél"l(l/le, U3SAIIHBIE U YJAYHO BIIMCAHHBIE B
HPHPOJHOE OKPYXKEHHE 31aHNs, 00beANHEHHBIE O0LINM JJAKOHUYHBIM U SCHBIM CTWJIEM. B urto-
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re, U3 MHOTUX JECATKOB MPOEKTOB, MOCTYIMHUBIIMX Ha KOHKYPC, KIOPH OCTAHOBHIIO CBOH BEIOOD
Ha TOM, KOTOpBIH pa3paboTana rpymnma [TokpoBckoro. 1x padora Gbula OLeHEHA IO JOCTOWH-
ctBy — B 1967 romy 3a mpoekT JIBoplia MHOHEPOB MOJIOIBIE apXUTEKTOPEI MOTYUYIIIH IIEPBYIO B
ucropuu ['ocynapcreernyro npemuto PCOCP B 061acTi apXUTEKTYpBL.

B wurone 1962 roma nmeepu JlBopiia MHOHEPOB paclaxHyIWCh, Ha CTalIbHOM MauTe
B3BWJICA K HeOy ¢uar. 3qanue 1Bopia ObUIO TOPKECTBEHHO OTKPHITO IMaBoi rocynapersa H.C.
XpymeBsiM. Ha mpocTopHOE COOpY)KEHHE M3 HECKOJIBKUX KOPIYCOB, C IUIAHETapHEM U KOH-
LEPTHBIM 3aJI0M OOpaTHJIM BHUMaHHE JaXkeé WHOCTPAaHHBIE apXUTEKTOPHI U 3ox4due. OnuH n3
HUX, (paHIly3cKHi apxutekrop-(yHknuonamuct beprap 3epdroc, Ha3Ban ero mydmreil u3 Ho-
BBIX MOCKOBCKHX HOCTPOEK, BBIPa3Hi YBEPEHHOCTh B TOM, YTO 3[aHHE BBIICP)KUT HCIBITAHHE
BpEeMEHEM U He TOTepsIeT IPU3HAKOB COBPEMEHHOCTH JJaXKe Yepe3 MHOTO JIeT.

B nacrosmiee Bpems Mockosekuit [IBopen nuonepoB Ha BopoOreBbix ropax (I'BIIOY
«BopoObeBbI ropbl») BKIOYaeT 23 00pa3oBaTeIbHbIX MOAPA3ACICHHS, B KOTOPBIX 3aHUMAKOTCS
27,5 Teic. nereii ot 3 go 18 ner [3].
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Hayunvuii pyxoeooumenv — M.I. E¢hpemosa, xano. ucm. Hayk, 0oyeHm, cm. npenodasamend
Kagheopwl ucmopuu u guiocopuu

TEHEPAJIbHBIN IIJIAH PEKOHCTPYKIIMU MOCKBBI 1935 I.:
IJIFOCbI U MUHY CbI

B 30-¢ romsr XX Beka B CCCP ocTpo BcTan BOIpOC PEeKOHCTPYKIMH MOCKBEI, 4TO
ObUI0 00YCIIOBIIEHO PSIIOM IPHYKMH: POCTOM YHCIEHHOCTH HACENIEHHMsI, yBEIMUCHHEM IUIOAaN
ropoja, HEpa3BUTOCTHIO TPAHCIOPTHOW cucreMbl. Haumnas c¢ 1931 r., ycwiammace pois
MapTUITHOTO PYKOBOJCTBA U MJECOJIOTU3ALUS OJIX0A0B K MpobIeMaM peKOHCTPYKIUKY MOCKBBI.
C tpubynsl I[Tnenyma MK u MI'K BKII(6), cocrosiBmerocst 18 utonst 1931 r. mpo3Bydanu
JIO3YHTH, OTBEYaBLINE IyXy BpeMeHH: "lIpeBpaTHTh HpOJETapCKyld CTONHUIy B oOpaser
COLIMATICTHYECKUX TOpoIoB!" H 1p.

ApXUTEKTYpHBIE UM TpPaJOCTPOHUTENbHBIC IUIAHBI OTIMYAINCh MaclTabHOCTBIO U
IPaHIMO3HOCTBIO. Bee MOIDKHO OBLIO 3asBIIITH O MOIIM IOCYAApCTBA, €r0 HECOKPYIIMMOCTH, a
caMoe IJIaBHOE — O BKJIaJie OOJIBIIEBUKOB M JINYHO «Myxporoy» Boxas V.B. Cranuna.

o yTBepXIeHHs IUIaHa yHaloCh BBeCTH IepBYK BeTBb Merpo (1935 r.), mostomy
MeperUIaHMPOBKa HEMHOTO MOACTpaWBagach Ioj HeE. 3asBICHHBIH IIaH PEKOHCTPYKIMU
o6aiant TOYHO OIpeJeNIeHHBIMH, 3aJaHHBIMI HAaBCETJa pa3MepaMiu U KOJIMYECTBOM HACEIEHHUS
[1, ¢.207], obecreunBacMOro pacCYMTAHHBIM MHHHMYMOM TOPOJICKHX YAOOCTB (MeTpak,
JNIEKTPUYECTBO, Ta3, IEHTPAJIbHOE OTOIUICHHE U T.J.)  OOIIECTBEHHBIM TpaHcmopToM. JIroboe,
MaJIO3HaYHUTEIbHOE YBEINYCHHE HacesieHWs MOCKBBI, JIMYHOTO aBTOTPAHCIIOPTa M IPOYEro
MOTJIO BBI3BaTh 00OBAJ BBICTPOCHHOr0 MUHHMMyMa. [lo 3ambIcity apxutekTopoB, Mocksa Ooiee
HE OCTaBaJaCh «My3€eM HCTOPHUM», OJHAKO IEpPEIUIaHHMPOBKA MPOU3BOJIMIACH O€3 IOIHOTO
cHoca ropona. Crosna 3amada co3JaTh M3 CTOJNHLBI €AUHBIA apXUTEKTYpHBIH aHCaMOlb B
omHo#t crumuctuke [2, ¢.85]. PaamanpHO-KONBIEBask CHCTeMa ropoJa COXPAaHsIach, HO
MOJIBEPraiach CyIIECTBCHHOMY YHOPSIOYMBAHHIO U pa3BuTHio. OHA co3maBaiach ¢ pacuéToM
COE/IMHUTD Pa3InYHble 00BEKTHI M KBapTaIbl Oe3 mpoesa depe3 meHTp Mockssr [2, ¢.83-84]:

-gyepe3 BeChb TOPOJ M €ro IEeHTP NPOXOAWIM TPH HOBBIX TJABHBIX MAaruCTpajH-
nmuamerpa: Kuposckuii npocnekt — npocrekt J[Bopuia CoBeTOB, CTaBIIMIL MapagHbIM, U Jajiee K
Jlyxuukam u Ha lOro-3aman; or CesepHoro mopra kaHaiga MockBa-Boara no 3aBoga uM.
CranuHa; ot OcTaHKMHCKOT0 napka K CeprnyXx0oBCKOMY ILOCCE;

-IIEHTPAIBHBIC YJIMIBI CIPSIMILUINCH, PACIIUPSUTUCH, IIOJyYald HOBOE €IMHOE
apXuTeKTypHoe pemeHue. Ha mepecedennu ynun GpopMHpOBAINCh MIMPOKHE IUIOMIAAH, JIHOO
M3MEHSUTHCH ke nmetomuecs. Co3naBanuch KyOnépsl Uit HEKOTOPBIX PaAnaIbHBIX YIIUIL,

-y CamoBoro Koiiblla NPOMCXOIMIO pacUIMpeHue Tmpoesdxeld dactu 1o 60 merpos;
bynbBapHOE KOJIBLIO 3aMBIKANIOCh 3a CYET MOCTPOMKHM MOCTOB uepe3 MOCKBy-peky H
BomoorBomHOI KaHam, cHOca JIOMOB B 3aMOCKBOpeube. TpamBaiiHBIE ITyTH YOHpAIHCE.
[InanupoBanuch HOBBIE «KOJbLA»: LleHTpanpHOe monykosblo; HoBoOyIbBapHOE KOJBIIO Kak
nyonép BymeBapHoro; IlapkoBoe KONBIIO COCAMHSUIO OBl MAacCHBHBIC ITapKOBBIC 30HBIL:
CoxonbHUKH, M3MaitnoBo, OCTaHKUHO U ApYTHE;

- B psjie CIydaeB Ha MeECTe IepecedeHrs] KPYMHbIX Marucrpaineid (K mpuMepy,
Mapoceiiku u LleHTpambHOTO MONYKONBIIA) M JKEIE3HOJOPOXKHBIX II€PEe30B CTPOMIIHCH
JIByXypOBHEBBIC YINYHBIE IIEPECEUYEHHS, COCTOSIINE W3 TOHHENS M JBYX ITOJbE3IHBIX
OTKPBITBIX BBIEMOK, JI0O0 3cTakaasr [2, c. 371];

- He3aMKHyTas IIeIb 00XOJHBIX X0pJ Mexk 1y Bok3anamu (oT Kuesckoro no Kypckoro u
AGeIpMaHOBCKON 3aCTaBbl), MPOTKEHHOCTHIO 4-5 KM;
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- CTPOWJNCh WM PEKOHCTPYHPOBAIHCH MOCTHI uepe3 MockBy-pexy. /[lemamuch
3acTpoiika U pacmupenne HabepexKHBIX ¢ IENbI0 CIETaTh X TaKKe BAKHBIMU TPAHCIIOPTHBIMA
apTepHsIMH M apXUTEKTYPHBIM YKpaIlIeHHeM TOpoaa;

- no I'enmnany MockBa mo/bkHa Oblla OTBE4aTh TEXHHUYECKUM TPEOOBAHUSIM CBOETO
BpeMeHH. [l 3TOro B ropojie MpoKjagsiBaiach OOIIMpHAs aBTOOYCHO-TPOJUICHOyCHAs CETh.
Pa3zBuBanacek ceTb METpO, KOTOPOE COOPYXKANOCh KaK MOA3EMHBIE CKa30UHBIE JBOPIIBI;

- HOBbI paiioH Ha Oro-3amage Mocksel ¢ Maructpansio oT Kynieso no Llapunsiso.
BropocreneHHbIMI pacIIMpeHHsIMH OBUTH Ha BOCTOK, 3amaj, ceBepo-3amai. [IpucoenuHsuics
OKpYykatontre MOoCKBY TeppHTOPHUH;

- )KWJIBle KBapTajbl yKPYIHSUIUCE. DTO YIPOINAJIO HX YIpaBieHHe M 00CITy)XHBaHHE, a
TaKOKe 0TBEYAIO MW MOHYMEHTAJIBHOCTH. [loMa BO3BOMIINCE He HIDKE 6 3TaXkel, Ha TIIaBHBIX
ynunax g0 14 - mig co3ganus eqUHOTO apXUTEKTypHOTo oOpamiieHus ynul. CTpOMINCh COTHU
yueOHBIX 3aBe/IeHNH, 0OBEKTOB COIMATBLHOTO M MPOMBIIUIEHHOTO Ha3HAUCHUS;

- HeOOBIIINE MAPKU U Ta30HBI, YITHYHOE 03€lI€HEHHE ITOYTH HCUE3at0T U3 TOpoJia KaKk He
OTBEUAIOIIME WUAEH MOHyMeHTalbHOCTH. Bwmecro Hux I'enmman obeman — «co3gath
JIECONIApPKOBBIM 3alIUTHBI Mmosic B paamyce mo 10 kM, cocTosmuii W3 paBHOMEPHO
PacHOJIOKEHHBIX KPYIMHBIX JIECHBIX MacCHBOB, OEpyIIMX CBOE HA4aJlo B 3arOPOJHBIX Jecax H
CITyXaIluX pe3epByapoM YHCTOTO BO3AYyXa JUIA TOPOAa M MECTOM OTIbIXa st HaceneHus. OH
COEIIMHSIJICS C HEHTPOM MOCKBBI HEITPEPHIBHBIMH Jieconapkamu-paanycamu [3, ¢.83].

Pacumpenue ynuip B CTONHIE IMPOBOIMIOCH, B HEPBYIO OYEpenb, IS MPOBEACHUS
napajgoB, IWIECTBUM M JeMoHcTpauuid. IlosToMy mumpuHa mpoe3ked 4YacTH TIJIaBHBIX
MmarucTpaneii konebmercst cpazy ot 40 mo 110 merpos. KpacHas miomanp, Kak IiaBHas, MO
HEBBINOJTHEHHOMY IUIaHYy PEKOHCTPYKIMM CTaHOBHJIACh BABOE OoibIe 3a CU€T CHOCAa BCEX
COOpY)XEHHH BOKpYT, KpoMme xpama Bacuims BrnakeHHOro M mHepeIBHHYTOrO IaMSTHHKA
Munnny n Iloxapckomy. Hebockpéd HapxomTsokIIpoma B 3apsimee m Massonei JlennHa,
CKYJIBITYpHBIE KOMIO3UIMHM pabO4MX, CTPOHUTENIeH, KOJIXO3HMI| IpeBpariwin Obl KpacHyio
[UIONIa/Ib B MOHYMEHTAJIbHBINH ancamOib. [4, €.204-206].

I'maBHO# HOMHMHAHTOW TOpona W, (haKTHUECKH, €ro IIEHTpOM CTaHOBWIICS J[IBoper
CoseroB apxutektopa b.M. Hodana. C yduérom OOmpIION IIIOmMANd OCHOBaHMS 3JaHUE
JOJDKHO OBLTO cTaTh caMbiM OonbiiuM u BeicOKHM (415 mertpoB) B mupe. OHO 3aBepuiaaoch
100-metpoBoii ckynbnTypoit Jlenuna [3, ¢.94-97]. B crineBoM pelieHud 30aHHe IKIEKTHIHO:
MPUMEHSJINCh 3JIEMEHTBl M PEUICHHsS M3 Pa3iM4HBIX apXUTEKTYpPHBIX CTHieH. B mHTepbepe
IIMPOKO HCIOJB30BAJINCH CKYJIBNTYpa W Oapenbedbl, Ui CTPOUTENbCTBA JBOpIAa ObLIa
n3o0pereHa crenuainbHas Mapka cranu J{C, cnocoOHast BeliepKaTh MOIIHEHINYIO HAarpy3Ky.

eHriaH MMeN MONOXKHUTENbHBIE CTOPOHBI: 3TO CHOCOOHOCTH TOpOJA IOJHOCTBIO
o0ecneynTh rOpo’kaH BOJOH, JIEKTPUYECTBOM M JAPYrMMH OJlaraMy [MBHIHM3AIMH, XOPOIIO
pa3BuTas CeTh OOUIECTBEHHOTO TPAHCIIOPTA, HATMYHE «3EIEHOTO MOSICa», MOSBICHNE HOBBIX
MOCTOB, PEKOHCTPYKIHS HaOEpeXHBIX, MOSBICHHE MHOXECTBa YUeOHBIX M KyJNbTYPHBIX
3aBEJICHUH, NECATKOB OOBEKTOB COLHMATHEHOTO M IPOMBIIUICHHOTO HasHaueHWs. Ho ects m
HEJOCTAaTKH. Bo-TiepBBIX, paguanbHO-KONIbIEBas CHCTEMA: NMPEUMYIIECTBA 3TOH CXEMBI MOTYT
OBITh PeaTM30BaHbI TONBKO B HEOOJBLIMX MO pa3Mepy ropoax. B MockBe eHTpaibHas 4acTh
UCIIBITEIBaNA Obl (h)YHKIMOHATBHBIE TIEPErPY3KH U O0Tpe3aiach Obl OT MPUPOJHOTO OKPYKEHHS,
a mepudepuiiHble pailoHbl OKa3annuch Obl Ha 3HAYUTEILHOM YAAJICHHH OT LieHTpa. Pemienuem
npeablyieil mpodiemMbl JOKHA ObLTa CTaTh CHCTEMa PACIIMPCHHBIX YAHUI[ 1 HOBBIX KOJIELl U
xopa. OgHAKO CTPOUTENBCTBO JOPOT, KOTOPBIE MO CBOEH IMMPHHE 3aHUMAIOT MMPOMEKXYTOTHOE
MIOJIO’KEHHE MEXKTy TOPOACKHMH YIUIAMH B 2-3 TIOJIOCHI M aMEPHKAHCKHMH CKOPOCTHBIMHU
«ppuBesmu» ¢ 10-15 moiocamu, ¢ MacCHBHBIMH 3CTaKaJaMH W TyHHEISIMH B 4epTe ropoja B
MHPOBOH IPAKTHKE MPUBOAWIO K eI OONBIIMM TPAHCHOPTHEIM NpoOiIeMaM U yXyALICHHIO
JKU3HU B Topojie (kak B cerofusiHedi MockBe). EnMHCTBEHHOE, 4TO MOTJIO OBl CHAcTH, 3TO
)KEcTKas periiaM€HTanusa 4YUCICHHOCTU TpaHCIopTa. Pa3BuTHe TEXHOJIOTUI 3acTaBIIIET
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pa3BHBaThCS U TOpoOja: IOSBICHHE HOBBIX BHJIOB TPAHCIIOPTA, IPOU3BOACTB M TaK maiee.
MockBa e JHMIIanach CTUMyJa K TEXHOJIOTHYECKOMY DPa3BHTHIO. A OTCYTCTBHE HEOONBIINX
pPEeKpealoHHBIX 30H B 4YepTe ropoja M B IEHTPEe OKa3adu OBl HeraTHBHBIA 3(dext Ha
CaMOYYBCTBUHM U JYIIEBHOM COCTOSSHUM MOcKBuUYed.  IIpeBpaiieHue «pa3HOWEPCTHON»
MocKBbI B €AUHBIA apXUTEKTYPHBIN aHCAaMOJIb MIPEKPACHO CKa3aJloch ObI HA OOJIMKE CTOJHIIBL
CTOUT OTMETUTh U U3YMHUTEIBHOE MacTepPCTBO apxuTekTopos. Ho Bes mpobiema 3akimrouanach
B HEBEPHOM BBIOOpE apXUTEKTYpHOro CTHIsL. «CTalMHCKas apXUTEKTypa clenana Obl TOpon
MOHOTOHHBIM. lVICHONMHCKHE pa3Mepbl, 3aKpBITOCTh COOPY)KEHHH, apXHTEKTypHBIE U
CKYJIBITYpHBIE KOMIIO3UIIMH IIOJABISUIM OBl desoBeka. Ero MHIMBHAYanbHOCTH 3aMeHsUIach
uneeit o ciyxeHnn Poxnne. ['MraHTOMaHHS — OTJIMUMTENIBHOE CBOMCTBO apXHTEKTYpHI ITOUYTH
Ipy JF000H IUKTaType.

OHOBPEMEHHO TOPOJ JIUIIAICS ObI THICSY MaMATHUKOB UCTOPHU U apXUTEKTYphL. Best
nepectpoiika MockBbl obomutack Obl «Bcraromemy ¢ koineH» CCCP B acTpoHOMHYECKYIO
CyMMy H J€CATOK JET HEMpPEephIBHOTO CTPOMUTEIBCTBA. A «BAaBMUIIOHCKas OamHs» - J[Boper
CoBeTOB, KaK CUMBOJI TOPABIHU COBETCKOM BIACTH, UMEJI OTPOMHOE KOIUYECTBO HENOCTATKOB!
€ro TPOMajHBII BeCc paclpeielsuics B MPOEKTax HEPaBHOMEPHO MO IUIONIAIN 3/aHUS, IPHIEM
TPYHTBI OBUIM CJIOXHBIMH, BOIPOCH BBI3BIBAJIO BIMsHUE HeOOCkp&Oa Ha maHopaMmy ropoja, a
TAKOKE BBIIEPIKHUT JIK KYIOJ ¥ OMOPHI OAIIHIO U CKYJIBITYPY.

st peanu3anuy ['eHIUIaHa ¥ PEKOHCTPYKIMH YIIUI CTAaphIe IoMa CHOCHIINCH JTNO0 OHU
nepeesKaind Mo TEeXHOJNOTHH wHkeHepa O. Tenmens [4, c. 216]. B nociexHeMm ciydae oM
«cpesancs» cBasMH C (yHIAMEHTa, CTaBUIICS HA METAJUIMYECKYI0 paMy M IEPEBO3MIICS Ha
penbcax ¢ BaluKaMH BrIyOb. VIHOTIa — ¢ moBopoToM. Bo Beex ciydasix 3T0 MPOHCXoIuiIo 6e3
OTCETICHHs JKHJIBLOB U B OCHOBHOM HOYBIO, ITOKA BCE CIAlM, HEB3HMpas Ha KOJIOCCATBHYIO
JIOPOTOBU3HY IaHHOTO METOZAa M IIOK JKWJIBLOB. Bonblne Bcero Takux repee3ioB M CHOCOB
nepexuiaa yia. [oppkoro (HbiHe TBepckas), Kak TyaBHas mnapaaHas ynumna [3, ¢.88]. Or
3aCTpoiikM OBUIM pacuuieHbl MaHexHas IUIOIAab C COXpaHeHHeM MaHexa. YTpadeHs!
MHOKECTBO IEHHBIX apXUTEKTYpHBIX HmaMsaTHUKOB: CyxapeBa Oamrns, creHa Kuraii-ropona n
np. [5, c.8]. Boblie Bcero A0CTanoch HEPKBSIM U MOHACTBIPSM, KOTOpbIE, KaKk Xpam XpHcra
Cracurensi, ICIOJIB30BAUCE JUISl TOCTPOHKH APYruX 00BEKTOB 00, kak Xpam Bockpecenns
Xpucrosa B Kajamax, HCIONB30BaINCh TS COIMAIBHO-00MIECTBEHHBIX MITH TOCYIapCTBEHHBIX
Hyx1. To, uto 6buT0 cHeceHo y KpacHoit mmomanu (Kazanckuit Cobop, VBepckue BopoTa),
BoccTraHoBwiIM no3aHee. Ho nmepen KpacHoil minomansto u B 3apsiape noma ucdesnu. Llensiit
psix 30aHUi Mo TIaHy ObUTM HajcTpoeHbl. Cleapl 3THX JASHCTBHI MOXKHO 3aMETHTh M CErOJHS:
OCTaBIINECs CTPOMTENbHBIE MapKH, HECTHIKOBKA O(OPMIICHHS HIDKHHX W BEPXHHMX YpPOBHEH
JIOMOB W T.I. YJaloch TepeAenarb M caenatb Oosiee yHOOHBIMH U1 TPaHCHOPTA JIMIIb
HeOonpIoi psax ynun. [Ipu 5ToM HE 0/1Ha U3 HUX He ObLIa MOJHOCTHIO 0OpaMiIeHa 3/1aHUSIMU B
"cTanmMHCKOM" HEOKIIaccuim3Mme, kpome TBepckoil. MockBa momydmna HOBble (KpemMckwid,
Kammaunackuit) m  pexoHcTpyupoBaHHble  (BopommHckuit, KpacHOmyKCkuif) —MOCTEIL
HaGepexnble ObUTH OONMIIOBAHBI TPAaHWTOM, HO HE BCE W3 HHUX CTalIHd TPAHCIOPTHBIMU
aprepusimu [3, c. 110].

OtnensHO 0T ['eHruiana ycunusimMu y3HukoB I'VJIAT'a Obl1 mocTpoeH kaHan Mocksa-
Bounra s BogocHaOkenust ctonuibl. Ot [IBopiia COBETOB CErOAHS OCTANCH TOJBKO 3alpaBKa
Ha Bonxonke u CIICHUAJIIBHO [JId HETO0 IOCTPOCHHAsA CTaHLOUA METPO ((KpOHOTKHHCKaﬂ)).
B3opBauneiii Xpam Xpucra Cnacurens BoccraHoBWiM. HauGonbinee pa3BuTHE MHONTy4HIIa
TPaHCIOPTHAsI CHCTEMa TOPOJia: METPO M aBTOOYCHO-TpOJIIeiiOycHas CeTb.

IMocne BoitHBI peanmm3arnus ['eHIIaHa ¢ PSIOM M3MEHEHHH OTYACTH IPOJOJDKHIACK.
OpHako, B IIeI0M, IJTaH OBUT peaM30BaH YaCTHIHO, OJarofaps 4eMy COXpaHHIOCh MHOXKECTBO
ApXUTEKTYPHBIX MaMATHUKOB. TeM He MeHee, uieu ['eHIUIaHAa HMCIOJB3YIOTCS U HOHBIHE [6,
c.132]. A pan TeXHMYECKUX DPEUIeHUH, MyCcTh Jake B TEOPHUHU, CHOCOOCTBOBAIM PA3BUTHIO
ApXUTEKTYPHOTO W HHXeHepHoro aena [4, ¢.213]. MHoxecTBO Nrojieil moayduin paboTy, Gbut
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JlaH TOJYOK IJIA pa3sBUTHA HEKOTOPBIX 0Tpacne171 COBETCKOU MMPOMBIIIJICHHOCTH. «CranHCKas)
ApPXUTEKTYpa, HECMOTPS Ha CBOE arvTAIlMOHHOE W TOJIAaBIISIIOLIEE Hayajio, cMorjia CtaTb emeé
OJHUM YKpAIICHUEM CTOJIUIIBL.
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T.B. Kapnosa

Cmyoenmxa UCA 1-12

Hayunvtii pykosooumenv — A.A. Mypawes, kano. ucm. HayK, 0OyeHm, Cm. NPenooasamens
Kagheopwl ucmopuu u guiocopuu

JIOM I'PA®A A.M.MYCHHA-ITYIIKAHA HA PA3T'VJISIE
(CTPAHUIIBI HCTOPUH)

Vcropust apxuteKTypsl MOCKBBI pa3zielieHa OfHOI naTtoi — 1o U mocne mnoxapa 1812
roxa. Ocobusik rpada Anekces Mycuna-ITymkuna Ha Pasrynse sBisieTcs OTHUM H3 JIBOPIOB,
BO3BEIEHHBIX JI0 3TOT0 OIyCTOIIUTENBHOro mHokapa. B mepsoit momosune XVIII Bexa stor
y4acTOK TpHHauIekan SIkoBy bBpiocy — TocyAapCTBEHHOMY JAESATENI0, JHUILIOMATY,
npubmmkennomy [letpa .

3nmanust rpadckoil ycaapObl B cTHiIE Kiaccuuu3ma Obuid moctpoeHbl B koHue XVIII
BeKa. «MHOrue MOCKOBCKHME KpaeBe[bl, — IIOJaralT OOLICIpPU3HAHHBIE HCCIEAO0BATEIN-
MOCKBOBE/IbI, — YTO 3TO 37aHHe Ha Pasrynse mocrpoeHo apxutekropom M. KaszakoBbim» [1].
3HAMCHUTHII MOCKOBCKHN 30M4Mi  CO3MaT apXUTEKTypHbIC aHcamOJu MOCKOBCKOTO
yHuBepcutera, Jloma biaropomgnoro cobpanus, ['oauIpIHCKONH GOJNBHULBI U JIp., TIOCTPOWI B
BacmaHHOM yacTH EpBONPECTOIBHON 1IepkOoBb Bo3HEeceH s], 1OM ypaibCKOT0 rOpHO3aBOAUUKA
Jlemuona.

Kpowme rmaBrOoro noma, Ha Pasrynse Obutn emne HeCKOJBKO (uidresel u can ¢ mpyaoM
[2]. B sTom mome cynpyru Mycunsl-ITymkuabl o6ocHoBamics B 1799 roay, mocie Toro, Kak
rpag OBUT YBOJEH €O CIIy)KOBI B IOJDKHOCTH 00ep-mpokypopa Cesreiimero CuHOma B
[MerepOypre n yexan Ha «OKOH» B MOCKBY.

I'pad) OBLT M3BECTHHIM HCTOPHKOM, apXeoJIoOrOM, COOMpaTeneM KHYDKHBIX COKpPOBHII
Jpesuelr Pycu, KoJIeKIIMOHEpOM, H3/aTelieM MHUCbMEHHBIX HCTOYHHMKOB. B.O.KioueBckuit
HasBau rpada MycuHa-IlymkiHa «aHTHKBapreM-myoauuuctom» [3].

OcHOBY TpadCKOil KOJJIEKIMH COCTaBWJIM CTapUHHBIE KHUTH W  Oymaru,
npuHamiexasmue komuccapy I1.H.Kpexummny (ucropuorpady Ilerpa ), xoTopsie Anekceit
WBanosnu npuodpen B 1891 roxy. Kpome mHTEpecHEHINX TOKyMEeHTOB IapcTBoBaHus [letpa
Bemnkoro, B Hell ObUIM M JpEBHEPYCCKHE MaHYCKPHOTHI — JIETOMHCH marpuapxa Hukoma,
neronuck kHA3s1 Kpuobopckoro, Kuura bonsmomy Yeprexxy Poccuiickoil umnepun u T.1.

Bckope A.M.Mycuny-IlymkiuHy HOCYaCTIMBUIOCH MONYYHTh €Ile OJHO COOpaHHe
Oymar KpekummHa, cpemu KOTOpbIXx UM ObUl  oOHapyxkeH «Jlerommcerny poccuiCKHit
npenogo6Horo Hecropay, Bome i B HCTOPHIO 10J] Ha3BaHUEM JIaBpEHThEBCKOM JIETOITHCH.

U3zBectHo, uto mmmneparpuna Exatepuna |l, o3HakomuBIIMCE ¢ KoJulekiued rpada
Mycuna-IlymknHa, mogapuia coOOHpaTeNo HECKOJIBKO CTAPHHHBIX KHUT U PYKOTIUCEH.

B nauane 1790-x romoB Anekceil ViBaHOBHY NMpHOOpEN y MpecTapesioro HacTOATEIs
Craco-fpocnaBckoro MoHacThips Mowmis (BBIKOBCKOTO) pyKOIHCHBIN COOpHUK «XpoHOTpad»,
B KOTOPOM OBLT 0OHapYKEH CIIMCOK HEM3BECTHOTO 110 ToH mops! «CioBa o nonky HMropese».

B nome na Pasrynse rpad A.M.Mycun-IlymkuH NMOArOTOBHI K IyOJMKAaLMU 3Ty
xeMuyxuHy cBoei koyutekimu — B 1800 rony, B Cenarckoii Tunorpaduun (MockBa), THpaKOM
1200 sk3emIutsipoB ObLIa Hanmewdatana «Mpoudeckas HeCHb O MOXOJE Ha MOJOBIEB YACIHLHOTO
kH:131 HoBaropona-Cesepckoro Mrops CsaTocnaBuya, MUCaHHAs CTAPHMHHBIM PYCCKUM SI3BIKOM
B ucxoje Xl cronerns ¢ mepenoxkenneM Ha ynoTpeOiisieMoe HbIHE HApEIHe».

Anexceit IBanoBuu

He JieNal TalHBI U3 CBOMX OOTraTeHIINX M Pa3HOOOpa3HBIX KOJUIEKIHH NPEBHOCTEH — B
JIOMe, B apXWBOXpaHWIHMIIE dYacTo ObBan wucTopuk Hukomait MuxaitnoBnu Kapamzus.
M3BecTHO, YTO Cpeau YacCTHBIX KOJUICKIMH PYKOMHCEH, KOTOPBIMH IOJB30BAICST «KOIYMO
poccuiickux JApeBHOCTei» BO Bpemsi paboThl Haj «lcTopueill rocymapcTBa pOCCHHCKOTO»,
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cobpanmio rpada A.M.Mycuna-IlymknHa «IpHHAIJISKUT TIEPBOE MECTO M IO KOJIMYECTBY
HCIOJIb30BAHHBIX MAMATHHKOB, U 110 HHTCHCUBHOCTH IIPUMEHEHHs» [4].

C nawyanom OrtedecTBeHHOH BoiHBI 1812 roma Anekceil lBaHOBMY yexan B CBOE
uMenue noj SlpocnasneM, rae 3aHuUMaics (HOPMHPOBAHHEM KPECTBSHCKOrO OMHOMYCHHsA. B
MockBy OH OTIpaBus 0003 M3 32 MOABOJ, YTOOBI MEPENPaBUTh CBOI apXUB B SPOCIABCKYIO
Nnomuy. OnmHaKo 3TOro0 He CIy4YHJIOCh — PYKONHCH, KapTUHBI, OHONMOTEKa OCTalIuCh B
HEPBOIPECTONBHOI U Cropeny BO BpeMs I'PaHIMO3HOTO MOCKOBCKOTO IIOJKapa, KOTOPBIA He
nomaaun u goMa Ha Pasrymse... [5]. Coxpanmnack, OJHAKO, JEreHAa O «3aMypOBaHHOU
OubIHOTEKEY.

VY noma Ha Pasrynse He pa3 cMeHsATCS X03seBa, oka B 1943 rony oH He Oyzer nepenaH
MUCH umenn B.B.Kyii6simesa (¢ 1993 rona — MI'CY) [6].
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A.P. Jlaspyxun, I1.A. Poouonos, H.B. Ille¢uyx

Cmyoenmuvr UCA 3-3

Hayunviii pyrosooumens — F0. B.IToceamenko, kano. ucm. Hayk, OOyeHm, cmapuiuii npenooa-
samenb Kagheopwl ucmopuu u guiocopuu

COBPEMEHHBIE IIOAXO/J1bI K OPTAHU3ALIMN MHOT! O3TAXKHOM
3ACTPOUKH B 'OPOJACKOM NPOCTPAHCTBE

Kaxmas ucropuveckast S1oxa OCTaBISIET 32 COOON HEW3TIaTUMEIC CIICAbl B apXUTCK-
TYPHBIX PEHICHUSIX CETUTCOHBIX 30H. OJJHAKO, IEPEMEHBI B PEIICHUH TAKKX MPOOJIEM MPUXOMIST
HE cpasy, OHH MPOKIIAIBIBAIOT ceOe MyTh B 60ph0e co cTapbIMU MIA0JIOHAMH U TIpHBBIYKamMu. He
cTajla UCKJIIOYCHHUEM M CHTyalMs B COBpeMeHHO# Poccuu. Hamed nenbio OBLIO ompeacicHue
COBPEMEHHBIX TEH/AEHIUH B MAaCCOBOM MHOTO3Ta)XHOM CTPOUTEIbCTBE B Poccuu M BBIABICHUE
(haxTOpOB, ONpEACNIAIONINX HEOOXOIMMOCTh BO3BpaTa K HEKOTOPHIM TPaAWIMOHHBIM LIEHHO-
CTSIM SKUJIUIIHOTO CTPOUTENBCTBA.

Co3iaHne KoMInIeKca 0JIaroyCTpoeHHOTO JKHIIOTO MPOCTPAHCTBA FOpoJa SBISIETCS Of-
HOW M3 BaXXKHEHUINUX 3a7]a4 COBPEMEHHOT0 obmiecTBa. [109TOMy rpaMOTHasI MOJTOTOBKA KaKI0H
JICTAJIH JKUJIOW CPEJbl BBI3BIBACT ONIYIICHUE OJIArOYCTPOSHHOCTH Y JIFOJICH, YYBCTBO TAPMOHHHU
U kpacoTbl. O/HAKO B MOCIEAHUE JECATUICTHS, BO MHOTOM H3-32 HEPEIIEHHOTO «BEYHOT'O K-
JIUITHOTO BONPOCa», P IUIAHKPOBAHUH M BO3BEJCHUU MHOTOATAXKHBIX JKUJIBIX COOPYKCHHH
MOIOOHBIA MPOXYMaHHBINA MOAX0 ObUT yTepsiH. He ciy4aiiHO ceromHs Mpu OleHUBAHUN BO3BeE-
JIEHHOTO JKWJIbsI CYIIECTBYIOT NOHATUS «TSDKEJIOH, AaBsILEi» 3aCTPOMKH, BbI3bIBAIOIIEH COMHE-
HUE B €€ [ICHHOCTH.

[IpuunH Takoro poja BreyaTICHUI MOXHO BBLACTUTHh HeMasno. Cpeau HUX, BO-TIEPBBIX,
poct ropoxckoro HaceneHus B XX-XXI| BB. mpoucxomun (hopcupoBaHO, B yCIOBHSIX MaKCH-
MaJIbHOH SKOHOMHH ¥ CTPEMJICHHH 00CCIICUUTD JKUITUIIEM KaK MOXKHO OOJIbIIEe YHCIIO JTHOJICH.
Bo-BTOpBIX, HAOIIOIATOCH JKEJIaHHE HAa MAJICHBKON TEPPUTOPHH PAa3MECTHTh KaK MOXHO 0OJIb-
niee 9ucio 0OBEKTOB, B TOM YHCIIC W HEXHJIOTO Ha3HAUEHHA. B-TpeThux, 3a CHET MECTOIOJIO-
KEHUSI 00BEKTOB JKUJIUIIHOTO CTPOUTENHCTBA CTPEMIUIUCH MPUBJIECYh ITOTpEOUTENCH U M3BIe-
KaTh MaKCUMyM MPHOBUTH. B-4eTBEpTHIX, N3MEHMIIOCH MPEACTABICHHE O POJIA JIBOPOBBIX TEP-
puTOpHii B paifoHaX MaccoBOM 3aCTPOMKHU.

CrenuanucTel CUUTAIOT, YTO COBPEMEHHOW POCCHIMCKON apXUTEKTYpE MKHIIBIX MHKpPO-
paifoHOB HEOOXOAMMO BO30OHOBHTH JIOTHKY IMOCTPOCHHUS JKHJIOTO MPOCTPAHCTBA, B KOTOPOM
MOHATHE «I0Ma» OyIeT TapMOHUYHO COOTHOCHUTBHCS C «IIpHierarouie tepputopuei». Cps3b
9THX MOHATHI Ha MPOTSHKEHUH MHOTHX BEKOB BBIpaXKaliach HE TOJILKO B (PU3MYECKOW 3aluTe
YeNoBeKa OT HEOMAroNpUATHBIX YCIOBHI OKpYKaroleil cpemnsl (kapa, BeTep), HO U B MCUXOJI0-
THYecKoM KoM(pOopTe, BBIpakarolmeMcs B HEOOXOAMMOCTH COONIONCHUS MPOTOPLUHA 3TaHHIA,
COOTHOCHMBIX C YEJIOBEKOM M €r0 BO3MOXXHOCTSIMH OPHCHTAIlMM B NPOCTPAHCTBE, CO3MAHUU
ycnoBuil 1A OOIIeHUs W B3aUMOAeHCTBUS monell. [loHmkeHNe BHUMAaHUS K STHM Ba)KHBIM
[IEHHOCTSIM YeJIOBeKa B JeJie OJaroycTpOMCTBa €ro KU3HEHHOTO MPOCTPAHCTBA OTPa3WIach B
HOBBIX JMCKYCCHUSIX O €TI0 JOJDKHOM OpraHHu3allvy.

BHenmumu haktopaMu, OnpeaeToIIIMI MHOTOITAXHYIO 3aCTPOMKY MUKPOPAHOHOB,
OBUTM M OCTAlOTCSI MHCOJISIIMS, OOECIeurBaronas OCBEIICHHOCTh MOMELICHHH B pe3yibTaTe
y'-leTa HUHTCPBAJIOB Memuy 3JaHUAMMA, STAXKHOCTBIO W IUIAHUMETPUYECCKHUM XapaKTEpoOM 3a-
cTpoiikn. Pa3menieHne ydacTka MHKPOpaliOHA B CTPYKType IUIAHHPOBKH TOPOJIOB, TUIOTHOCTh
€ro 3aCTPOHKH M YPOBEHB IIyMa (GOPMHUPYIOTCS 32 CYET HOPMATHUBHBIX TPEOOBAHUIT CTPOUTEITh-
CTBa U TEXHUYECKUM 3aJ]aHUEM 3aKa34yHKa.

K gucny BHyTpeHHHX (DaKTOPOB CHEHUATICTHI OTHOCAT peIeKCHBHOE BOCIIPUSATHE Ye-
JIOBEKOM OKpY»aroliel 3acTpoiku. bonbioe 3HaueHne 1y1s1 BOCIIPHUIATHS YEIOBEKOM IPOCTPaH-
CTBa MMEET LBETOBasi raMMa 00BEKTa, OKpyKaromuii ero ¢poH. BuzyansHoe BocpusTHe Takxke
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3aBUCHUT U OT KOM(DOPTHOCTH BOCIIPUSATHS BUANMBIX YEITOBEKOM 00BEKTOB. UeM BHIIIE BUIUMEIS
Ha OJIM3KOM PacCTOSHHUU 3/1aHMS, TEM MeHee KOM(OPTHO YeI0BEK PSIOM C HUMU ce0st IyBCTBY-
er. Kpome Toro, BayKHOW COCTaBISIIOIIEH COBPEMEHHOTO CTPOMTEIHCTBA JOJDKHBI CTAaTh HPH-
BaTHasl TEPPUTOPHS ABOPOBBIX U 000COONEHHOCTh MyOIMYHBIX MPOCTPAHCTB YNUI[ U IUIOIMIA-
JieH, O3BOJIAIOMIAs KUTENSAM OTAEIBHBIX JTOMOB U KBapTaJOB MMETh BO3MOXKHOCTh CBOEOOpa3-
HOTO YeIMHEHUS W OOILICHHUS BHE CBOMX KBapTHUp[2]. B ycrnoBusX pacimimpeHusi pojd MyHHIIHU-
MAJMTETOB B OPTaHH3AIMHU JKU3HU TOPOXKaH 3TH (PAaKTOPHI MOTYT CIIOCOOCTBOBATH OJIAaroycTpoi-
CTBY JIBOPOBBEIX TEPPUTOPHH, OCHOBAHHOMY Ha YaCTHOW WHHIMATHBE TpaxkaaH. B peampHOCTH
K€ MBI BUJMM, KaK 3HAYATEIbHBIE MPOCTPAHCTBA MEXKy BBICOTHBIMH JIOMaMH IIOIPOCTY IIPO-
MaJaloT, T.K. HM UX OCBEIIEHHOCTb, HU 0€30IIaCHOCTh HE CIIOCOOCTBYIOT X aKTHBHOMY HCIIOJIb-
30BaHUIO )KIIIBIIAMH.

Kpome Toro, HoBeiilme uccieqoBaHUS IOKa3ald, 4TO OOJNBIIME HE3aKPBITHIE IIPO-
CTPAHCTBA BOKPYT MHOTHX Y€ BBICTPOSHHBIX JOMOB HE CIIOCOOCTBYIOT COXPAHEHHIO 3[J0POBbS
4eJI0BeKa, T.K. BO3HHUKAIOIINE BETPOBBIE IOTOKH BBI3BIBAIOT OOJBIINE 3arps3HEHHs BO3yXa,
KOTOPBIM BBIHY)KAEH JBIIIATh YENOBEK, U HEPEAKO MPUBOAAT K YBEIMUYEHHIO 3a0071€Ba€MOCTU
Pa3IMYHOTO poja 3a00ICBaHMAMH.

Vcxonst M3 BBINIEU3IIOKEHHOTO, MOXKHO CHENATh BBIBOA O TOM, YTO B COBPEMEHHBIX
YCIOBHSIX OBUIO OBI TrOpa3o pasyMHee OTKa3aThCsl OT CTPOUTENBCTBA BHICOTHBIX JKMIIBIX JOMOB
W HavyaTh IIOMCK HOBOTO HAIPaBJICHHS BEKTOPa Pa3BUTUSI MAaCCOBOTO JKHJIOTO CTPOUTENHCTBA.
W3ydenne MCTOPUUECKOTO M COBPEMEHHOTO MHPOBOTO OIBITa CO3JAHHS JKWJIOH CPelsl U ee
B3aHMOJICHCTBUH C MHPOOIIYIICHHEM YeJIOBeKa JaeT OOraTelii BIOOpP CPEICTB M METOAOB IO-
JIO)KUTENBFHOTO BO3/CHCTBHS CPeIbl HA UENOBEKa, 3aKII0YAIONINXCS B PA3BUTUH KOTTEHKHOTO
CTPOMTENILCTBA C HU3KOIUIOTHOM 3acTpoiikoi, kak B CIIIA, mManosTakHOW 3aCTpOHKH 10 3-X
9Takeil P BBICOKOH IIOTHOCTH, Kak B BelMKoOpHTaHUH, WM CPEAHEITAKHON KBAapTAIbHOM
3aCTPOMKHU 10 9 3Ta)kel, kKak BO MHOTHX €BPOIEHCKUX TOpoax.

[puBneKkaTeaIbHOCTD TAKUX PEIICHUH IS HAC — 3TO HE TOJBKO IOHIKEHHE 3aTpaT Ha
KOMMYHaJIBHYIO HHPACTPYKTYpY, HO U MX dHEProdpGeKTUBHOCTH (IIPH 00ECIIeYeHNH SHEPTH-
€l TaCCHBHBIX MCTOYHHKOB), BOSMOKHOCTh PETYIIPHOW MOAEpHH3AINH, oOecriedeHne Oomee
KOM(OPTHBIMHU YCJIOBUSIMU JTIOAEH MOXKHIIOTO BO3PACTA, JIUI C OTPAaHUICHHBIMH BO3MOXKHOCTSI-
MH, Oonee 6€30MacHBIMU YCIOBHSIMH IIPOBEAEHMS JIOCYra B TPAHHUIAX 3aMKHYTBIX JBOPOBBIX
TEPPUTOPUH IS AeTel, a TakKe 3aMUINCHHOCTh OT HETATHUBHBIX KIMMATHYECKUX SBICHHH U
ropojckoro urymal3].

IIpoGyieMa COBPEMEHHOTO CTPOUTENHCTBA 3AKIIOYAETCS B TOM, YTO BCE BBILICHIEPEUHC-
JIeHHbIe (AaKTOPhl YYUTHIBAIOTCS OUSHBb YCIOBHO M YaCTHUYHO. JleiicTByromMe 3acTpOHIIMKN He
HHTEPECYIOTCS JOCTIKEHHSIMH ypOaHUCTHKH, a C MOMOIIBI0 HOPMATUBHBIX JOKYMEHTOB He-
BO3MOJKHO PEIIUTh BCEe MPOOJIEMBI COBPEMEHHOIO CTPOMTEIbCTBA. [103TOMY BaXkHYIO pPOJib B
W3MEHEHUH TEHJCHINH peann3yeMbIX MPOEKTOB JODKHBI MIPaTh MYHHIUIIAIUTETH U OOIIe-
CTBEHHBIE OPTaHH3AIMH, Yb¢ MHEHHE MOXET PeaTbHO M3MEHHTH OOIHK POCCHICKUX TOPOJIOB.
CrpyKTypa XHIOH cpenbl HeCTIOCOOHAa M3MEHUTh MHUP, HO MOXET OTpakaTh YPOBEHb KyIbTyp-
HOTO U TEXHHYECKOTO PA3BHUTHUS CTPAHBI, B TO K€ BPEMs, BO3ICHCTBYS Ha IICHXOJIOTHIECKOE U
JTyXOBHOE COCTOSTHHE OTJIEJIBHOTO JKUTEISI M BCEro OOIIECTBa, €CITH MOX0] K TPOSKTHPOBAHHUIO
KON cpelbl OyaeT KOMIUIEKCHBIM.
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B.O. Menvnuuyk

Cmyoenm HCA 2-5

Hayunvtii pyrosooumens — K.H. I'ayynaes, xano. gunoc. nayk, doyenm, ooyeHm xagpeopbvi
ucmopuu u gunocoguu

COIMOKYJIBTYPHBIE YCJIIOBUSA PA3BUTUA CTPOUTEJBHOI'O
MMPOU3BOJCTBA B MOCKBE B CEPEJMHE XX BEKA

Oprasu3alioHHble NPUHIUIBL, TEXHOJOIMYECKHE U apXHUTEKTYPHO-ITIAaHUPOBOYHBIC
pelIeHus, KOTOpbIe OCYIIECTBISUINCE B CTOJIMIE, B OYEHb OOJIBIION CTEIIEHN BIMSUIM HA Pa3BH-
THE CTPOUTEIILHOTO IIPOU3BOACTBA B Halllell cTpaHe. B cepennHe nponuioro Beka MOCKOBCKUI
TOPOJICKOH Mei3ax GOopMUPOBAICS MO BIUSHUEM I'PAJOCTPOUTENIBHBIX UJIEH, pealH30BaHHBIX
Hmutpuem Hukonaesuuem YeuynunsiM. [locneBoeHHas cToauvHas 3acTpoiKa B MaKCHUMallb-
HOM CTETIeHM BBIPaXKaeT ero TBopyeckoe kpeno. HagaB camocTosTenbHy 0 MpodeccuoHanbHY0
Kapbepy cpasy mocie okonuanusi BXYTENHa, [I.H. Yeuynun k 1941 roxy BO3IiaBUi apxu-
TEKTYpHO-IUTAaHUPOBOYHOE yrpasieHne MockBbl, a B 1945 romy cran riiaBHEIM apXHTEKTOPOM
croymnel. Ha atoM nocty oH B 1948 rony paspabotan ['eHepalbHBIN IUIAaH Pa3BUTHS LEHTpa
Mocksbl. CoxpaHeHHe NPEeeMCTBEHHOCTH B Pa3BHTHU CTOJMYHOIO IIEHTpa, aHcamOueBas 3a-
CTpOMKa, BBIpaXKCHHAs TEHACHLHUSA K JOCTHXEHUIO KOMIO3MIMOHHOTO COBEPILEHCTBA, CTall
OCHOBOI HOBOTO OKYMEHTa, IPHOOpeTHIero cuiy 3akoHa. Jmutpmii HukomaeBuy xareropu-
YEeCKH OTBEpray IpelaraBIIfecss B CBOE BPEeMs JIMJIEpaMH KOHCTPYKTHBHCTOB M PallMOHAIH-
CTOB HJICH W3MEHEHUs TPAaJULIMOHHON 11 MOCKBBI TOpoICKOW miaHupoBkH. Haobopor, oH
cTpeMuics 3a(UKCHPOBATh HMCTOPHUYECKH CIOXKHBIIYIOCS PaAHabHO-KOJNBIEBYIO CTPYKTYPY
ropojia C y4eToM YKPYIHEeHHUs MaciiTada CTOJIMYHOHN 3acTpoiiku. dopmupoBaBmniicss Ha Mpo-
TSDKEHHH CTOJIETHH YHHMKaIBHBIH OOJNMK Tropojia B Ipoliecce peann3anuy ['eHIaHa peKoH-
CTPYKIMH U pa3BUTHsI MockBbl 1935 roa Bo MHOTHX CITy4asix ObUI CHIIBHO MCKa)XEH HEOIpaB-
JTAaHHBIMU CHOCaMH, J1a ¥ CaMUM W3MEHHBIINMCS MacIITaboM ITPOMBIIIIEHHOTO U IPaKIaHCKO-
TO CTPOHTENBCTBA. B memsax Bo3poxkaeHus: 6oraroro, pa3Ho0Opa3HOTO U KUBOIIMCHOTO CTOIHY-
HOTO CHJTy3Ta, HOBBIHM [ eHepanbHBIi IIaH pa3BUTHS IIEHTPA BKIIOYAT B ce0s B KadeCTBE TIIaB-
HOTO 3JIEMEHTA CO3/laHHE B KOPOTKUN CPOK LIEJION TPyl BBICOTHBIX 3AaHui. Bocemb mpanexo
3aMETHBIX «0Iarofgapst CIOKHBIM CHITy3TaM» BEPTUKAIBHBIX COOPYKEHHUH, pacIONIOKeHHBIX B
HanboJiee «BBIUTPHILIHBIX» PalOHaX ropoja JOJKHBI ObUIH BHOBb BO3POAUTH TaK BOCXHUILAB-
1Iee B IPOIUIOM «3penuiie MockBbl». MockoBckue HabepexHsle, CanoBoe koablo 1 BopoOs-
€BBI TOPHI TI0 MHEHHIO TJIABHOTO apXUTEKTOpa KakK pa3 M MpeACTaBIsIM coboi Hanboee 3Ha-
YHMBbI€ TPAJOCTPOUTEIbHbIE TYHKTHI.

Taxum o0Opa3oM, MecTa BO3BEJCHHUSI HOBBIX BBICOTHBIX 3JIaHUIl M COCTaB aBTOPCKHX
KOJUIEKTUBOB, Pa0OTaBIINX HaX WX mpoekTamu, onpexersn J.H. Yeuynun. B cepenmne mpo-
[IJIOTO CTOJICTHSI OCTAaBaJaCh aKTyaJbHOM 3a[a4a CTPOUTENBCTBA “TIABHOTO 3[aHUs” CTpaHbL. B
9TOM KadecTBe paccMaTpuBajcs, cripoektupoBaHHei b.M. Modanom, [Boper; Coseros. He-
CMOTpsI Ha HEOTHOKPATHBIE KOPPEKTHPOBKH NEPBOHAYATLHOTO BapHAHTa TOH MOCTPOIKH, ee
BBICOTA MO-NIPEKHEMY 3aMETHO “‘BbIMajaina’ U3 Malo3TaKHOTO TOPOJCKOro mneif3axa. Bricka-
3aHHAas ellle A0 BOWHBI MBICIb O LEeJIeco00pa3sHOCTH CO3[aHMsl CBOeoOpa3HOro “mosica” BOKPYT
)lsopua CoBETOB 13 MEHBIIHUX IO pasMepy, HO TOXKE BbICOTHBIX 311an14ﬁ, CcTajia BOIIOIIAThCS B
konre 1940-x romoB. CTPOHMTENBCTBO «CTAIMHCKMX BBICOTOK» MPOUCXOIMIO B HEMPOCTOM
H/ICHHO-HPABCTBEHHON U COIMAIbHO-I)KOHOMUYECKOH cuTyarun. Hapon, BeIIep KaBIIHN TsDKe-
JIeHIIie UCTIBITAaHNS U TTOOeUBIINI B YIIOPHOH O60pb0e, IMeT Bce OCHOBAHHS TOPAUTHCS CBOH-
MH CBEepIIeHMSIMU. B To ke Bpems, HeoOXOIMMOCTh BOCCTAHOBIICHUS Pa3pyIICHHOTO BOHHOM
HapOJHOTO XO3SHCTBA, KOJNOCCANBHEBIE ITOTEPH, HEXBATKa CAMBIX HEOOXOAMMBIX MaTepHaoB U
000py/I0BaHNs, CEPbE3HO OCIIOKHSIN OCYIIECTBICHUE JIIOOOT0 CTPOUTENIBCTBA.
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Tak, naxe B cronuie, 3umMoit 1946-1947 rr. Bce cTponuTeNbHBIE OpraHU3auy (He3aBH-
CHMO OT UX BEJIOMCTBCHHOH NPHHAIEKHOCTH) pacnoiarany Toysko 40 camocBanamu, 55 skc-
kaBaTopamu u 26 neppuk-kpanamu [1, ¢.96]. OTCYTCTBHE COBPEMEHHBIX CTPOUTENIBHBIX Mare-
pHANOB U TEXHOJOTHUH, OPraHU3AIMOHHOTO OIBITA, TAKXKE CIEAYeT PacCMAaTPUBATh B KaUeCTBE
CEpPBhE3HOTO MPETATCTBHSA B OCYLIECTBICHHN CTPOUTENHHOTO MPOHU3BOACTBA. OTCYTCTBUE MPAK-
TUKH BBICOTHOTO CTPOHMTENBCTBA B HaIlleHl CTpaHE CUIIBHO OCIOXKHAIO PaboTy NMPOEKTHPOBINIHU-
KOB U CTPOMTENEH, YTO OCO3HABAJIOCH €Il B JOBOEHHbIE rofbl. IlosToMy, Ha NMPOTSXKEHHU
1930-x romoB NPaKTHKOBAJINCH CHCTEMAaTHYECKHE KOMAHIUPOBKH M JaXKe MPOJOIDKUTEIbHEIE
CTa)XUPOBKH COBETCKHX CIICNUAINCTOB (KaK WHXXEHEPOB-CTPOUTENEH, TaK M apXUTEKTOPOB) B
Coenunennsix [ltatax Amepukn. 3a okeanoM moGsBamn B.K. Onrapxesckuit, b.M. Hodan,
B.I'. l'ensdpeiix u ap.

B 3anMcTBOBaHMU TEpEIOBOTO 3apyOEKHOTO OMBITA TOTAA HE BUJIEIH HUYETO MPEIocy-
nutenbHoro. Jlo3yHr "JlorHate U meperHath!" pa3BUTHIE KalUTAIUCTUYECKHE CTPaHBI B 001a-
CTH TIEPEOBBIX TEXHOJIOTUH, CUUTAJICS OCTPO aKTyaTbHBIM.

B mocneBoeHHBIE TOBI CHUTyalUsl pe3KO M3MEHMIach. B 00CTaHOBKE «XOJIOAHOU BOM-
HBI» ¥ TOTAJIBHOTO MPOTHBOCTOSHHUS ABYX CBEpXIEpiKaB, JIIOO0E «yYEHHYECTBO)» IO OTHOIIE-
HUIO K 3amajy CUHMTaIoCh HeNpHeMIeMbIM. boree Toro, Hadyaauch HHUIMAPOBAHHBIE BIACTHIO
LIyMHBIE HMIeoJoTHueckue kammanuu. HambGonee 3aMeTHOH craja KammaHHs Mo Oopebe «c
HHU3KOIOKJIOHCTBOM Iepen 3amagom». OHa MMela HelOCPEICTBEHHOE OTHOLIEHUE K BHICOTHO-
My CTPOHTEIBCTBY B CTONIHIE. B COOTBETCTBYIOIINX AMPEKTHBHBIX JAOKYMEHTaX IOJ4EPKUBA-
JI0Ch, YTO TaKO€ CTPOUTEIBCTBO BEJETCS C IPUMEHEHHUEM COBEPIICHHO MHBIX MOAXOIO0B U TEX-
HOJIOTHYECKUX PEUIeHUH, HEeXENN Ha 3amaje. «AMEpUKaHI[BI JOIT0e BPEMS CUMTAINCH eANH-
CTBEHHBIMH «3aKOHOJATEISIMI» B OOJIACTH MPOEKTHPOBAHHS M BO3BEACHHS BBICOTHBIX JOMOB.
CoBeTCKHE CTPOUTEIIH, OJJHAKO, HE MOIUIH 110 ITyTH aMEPUKaHCKOH HeOOCKpeOOCTpOUTENbHON
TEXHHKH, OTBEPIJIM €€ 3aKOHBI U, HalpHMep, B CO3JaHUH KapKacoB BBICOTHBIX JJOMOB 00paTu-
JIUCHh K M3BICKAHUIO HOBBIX, IEPEJOBBIX IPHEMOB. .. Hu B 0JJTHOM U3 HaIIMX KapKacoB He HallIa
IIPUMEHEHHs1 KycTapHasi, py4Hasl ¥ TEeXHHYECKH HeCOBEpIIEHHas KIIenka KOHCTpyKimil. Kapka-
CHl BCEX HAIIMX BBICOTHBIX 31aHMi cBapHbIe! Tpyx COBETCKOTO MOHTaXXHMKA-CBAapIINKa BO
MHOTO pa3 Jierde, MpUsTHEE M IPOU3BOJHUTENbHEE, YeM TPYA aMEPHUKAaHCKOTO MOHTAKHUKA-
kiaenanpumkay [2, ¢.158]. Opranu3anusi CTPOUTENBHOTO MPOM3BOCTBA HA HAMUOOIEe 3HAYM-
MBIX MOCKOBCKHX OOBEKTax — «0OETOHMpPOBKA» KapKacoB, MPHUMEHEHHE YHHBEpPCANIbHBIX Oa-
LICHHBIX KPaHOB, METAJUIOKOHCTPYKIUH KPECTOOOPa3HOTo ceueHusl, KopoouaTslie (hyHIaMEeHTHI
U T.J., IPEJCTaBISIINCh KaK SPKOE CBUACTENHECTBO OPUTHHAIBHOCTH M CAMOOBITHOCTH OTede-
CTBEHHBIX OPTaHN3ALMOHHBIX U TEXHUYECKHUX PEIICHHUH.

DKOHOMHUECKasl CUTyallusl B CTPaHe B IE€PBbIE MOCICBOCHHBIC TO/IbI OblIa ApamMaTHde-
cku cioxHa. 3acyxa 1946 rona m Heypoxxail, mopasuBiInii oOmupHble obnacté COBETCKOro
Coro3a, KapTOYHas CHUCTEMa PACIpeAeNeHUs] MPOAYKTOB IMHTAHUSA, OCTpeHIInil AeduImT die-
MEHTAPHBIX TOBAPOB M YCIIyT CKAa3bIBANCH HAa pealn3alliyl CTPOUTENbHBIX nporpamm. [pence-
natens Moccosera .M. [lonos, ucxonas U3 ClOXMUBLIEHCS CUTyallMH, IOCYUTAT BO3MOXHBIM
obpatnThest HemocpencTBeHHo k M.B. Cranuny ¢ npemmoxenreM o Macmrabax ¥ KOHKPETHBIX
crioco0ax OCYIIECTBICHHUS CTPOUTEIBFHOTO MTPOM3BO/ICTBA B MocieBoeHHOit Mockae. [Ipennara-
JIOCh OCYIIECTBUTH CTPOUTENBCTBO MAJOITAXHBIX 3AaHHUH, IPEHMYILECTBEHHO - B 2-3, MaKCH-
MyM — B 5 ataxeilt. Aprymentsl .M. ITonosa 6b1mm otBepruyThl M.B. Cranunsim. I'1aBa rocy-
JlapcTBa ToJIaraj, YTo CTOJIMYHAS apXUTEKTypa JOJDKHA B MOJHON Mepe OTpakaTh HOBBII CTa-
Tyc Hamelt cTpansl. [lobexus B mupoBoii Boitne, CCCP cranm ogHOH U3 BeTHKUX AepikaB. DTO
00CTOSATENHCTBO JODKHO OBUIO ONPENEISATh apXUTEKTYpHBIH 00MK MockBsl. [1o mEeHHIO U.B.
Cranuna, He0OX0ANMO OBLIO ITOCTPOUTH TOPOJI, IO KpacoTe M KOM(POPTY JTOCTOHHBIH €ro JKH-
TeJsiel, 9TOOBI JIIOAN axany, TSI Ha IoMa U JIBOPIBI TaK ke, KaKk OHM BocxuImaioTces [laprkem
WIH IPYTUMH KpacuBbIMH ropogaMu. Ham HyjxHa Takas cTonuia, 4ToObl ee yBakanu. [lomuep-
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KuBas 5T0, CTaJlH He COTJIACHIICS C IPEUIOKEHHEM O MaJlOdTaKHOCTH M PEKOMEHI0BAJ CTPO-
uth joma B 8-10 sraxeii u Boime [1, ¢.109].

[MocneBoeHHBIE NIEOJIOTHIECKHIE Pealiy CaMbIM OYEBHIHBIM 00pa3oM BO3JEHCTBOBAIN
Ha AapXUTEKTYpHO-CTPOUTENBHYIO TPAKTHKy. llepen apxXuTekropaMH U HHXXEHEpPaMH-
CTPOHUTENISIMU CTaBHJIACh 3ajada CO3JaHUs 3JaHUH U COOPYKEHHH, OTpaXkaBIIHX OCHOBHYIO
JIMHUIO 3BOJIIOLUH PYCCKOH XyHO0KECTBEHHON KYNbTYpBl IPUMEHHTENIBLHO K HOBBIM HCTOpHYE-
CKUM ycnoBusM. IIpsiMble mapaieny ¢ TEMH WINM UHBIMU MEPHOJaMHU B HCTOPUH OTEYECTBEH-
HOHM apXHTEKTYphl HE IPOCTO JOIYCKAIUCh, a TIOAYEPKUBAINCH U TIPUBETCTBOBAINCH. Hampu-
Mep, BHAETAch NpsMasl aHaJIOTHsI MeXIy pasrpoMoM Hamoneona ¢ mocnenyronmM BCTYIDICHH-
eM pycckoii apmuu B [lapmk u mobemoil Haj ruTiiepoBckoit ['epmanueii co B3stuem beprmHa.
U B TOM, ¥ B IpyroM cirydae HauOosee BBIPa3UTENbHBIM apXUTEKTYPHBIM CTHIIEM, CIIOCOOHBIM
a/IeKBaTHO IepejaTh BEMYHE MCTOPHUECKOTO MOMEHTa cuMTancs amnup. KoMHo3unuoHHbIE
pelieHnsT U eKOpaTUBHAs CHCTEMa PYCCKOro ammupa nepBoil Tpetu XIX Beka cTanu BHOBb
aKTyalbHBI B cepenuHe XX Beka. B pamkax HI€oNOrHYecKoil KaMIIaHUH 10 «yTBEPIKACHUIO
OTEUECTBEHHBIX MPUOPUTETOBY BO BCEX 00NACTAX KYNbTYpHI, HAYKH M TEXHUKH CUHTAIOCh He-
00XOJUMBIM M ONpPaBAaHHBIM HPUMEHEHHE JJIEMEHTOB IOIETPOBCKOTO PYCCKOTO 304eCTBa
XVI — XVII BekoB. SIpycHOCTh KOMITO3MIMH, BKIIOYEHHE B CHUCTEMY JEKOpa pa3opBaHHBIX
(pPOHTOHOB, BOJHHCTBIX BEHELMAHCKUX PAaKOBUH, HCIOJIb30BAaHHE ILBETOBOW TaMMBI, CBOM-
CTBEHHOW «HAPBIIIKHHCKOMY 0apOKKO» TaKXKe CTaJI0 PAaCIpOCTPaHEHHBIM TPEOOBaHUEM Jake
MIPUMEHHUTETBHO K BBICOTHBIM 3[aHHUAM. Y IUBUTEIHHOE COUECTAHUE 3aBEOMO apXaWdHOTO Jie-
KOpa C CaMBIMH COBPEMEHHBIMU CTPOUTENBHBIMH MaTepHAlaMU U TEXHOJIOTHSMH HE CMYIIATIo
HU 3aKa39MKa, HU apXUTEKTYPHBIX KPUTHKOB. [IprMeToli BpeMeHH CTalo UCTIOIb30BAHIE KOM-
MO3UIMOHHBIX PEIICHHH M JEKOPaTUBHBIX JIEMEHTOB I[EPKOBHOTO 30149€CTBA KaK B «CTAIMH-
CKHX BBICOTKax» (IpKuii mpumMep — aH(mIa/1a MapaHbIX OMCIICHHN B HHTEPhEPE TOCTHHHUIIBI
«JIeHHHTpancKas»), TaK M Ha CTaHIUAX MOCKOBCKOTO MeTpo («OKTsA0pbCKas-KOJbIEBas» U
«KoMmcoMonbckas-KonbLeBas»).

[MonpbITKa OBICTPOro (GOPMHUPOBAHMS APXUTEKTYpPHI, ONMPAIONIEHCS Ha HAIllMOHAJIBHBIC
TpaanIHH, TpeOOBAI0 MEXaHHIECKOTO IIPHMEHEHNS B COBPEMEHHBIX 3/IaHMSIX TOTOBOTO Habopa
apxamdeckux (opMm. B riryboko 00OCHOBaHHOW XapaKTEPHUCTHUKE ITOCICBOCHHOW COBETCKOI
apxuTeKTypbl, A.B. IKOHHHKOB OTMEYaeT, 4TO eil MpHCyIIe «a0COIOTHOE TOCIIOACTBO H JIOT-
MaTH3alus YTONHUH «BEYHBIX IIEHHOCTEH», CO3JaHHE e¢ KaHOHM3UPOBAHHBIX BapHaHTOBY» [3,
¢.286]. OTH 4epThl OBUTM JETEPMUHHPOBAHBI OCOOEHHOCTSIMH MacCOBOTO CO3HAHHS TeX JIET U
MOTPEOHOCTSMH TTOJIUTHYECKOTO PYKOBOJICTBA.

CITMCOK JIMTEPATYPbBI
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Cmyoenm HCA 2-5

Hayunvtii pyrosooumens — K.H. I'ayynaes, xano. gunoc. nayk, doyenm, ooyeHm xagpeopbvi
ucmopuu u gunocoguu

IBOJIIONUA SCTETHYECKUX IMMTPUHIIUIIOB
B MOCKOBCKOU APXUTEKTYPE 1920-30-X I'T.

OCOOEHHOCTBIO Pa3BUTHS aApXUTEKTYPHI B IepBble roasl COBETCKOM BIacTh ObLIa BO3-
MOYKHOCTb OTHOCHTEIHBHO CBOOOIHBIX TBOPYECKHX IHCKYCCHH IO aKTyaJlbHBIM IIPO(eccHo-
HaJIGHBIM IIpo0ieMaM. B meHTpe Takux Anckyccuil ObUTH HOBBIE OAXOMBI K IPOEKTHPOBAHUIO,
000cHOBaHNE HEOOXOIUMOCTH Pa3pabOTKU HOBBIX THIIOB 3IaHUI M coopyxeHHid. COBETCKUIA
ApXUTEKTYPHBIH aBaHrapA B JIMLE CBOMX BEIYIIMX HANPABICHUI — KOHCTPYKTHBU3MA U PallHO-
HaJIu3Ma BIIOJIHE  HMCKPEHHE JIOMYyCKal, 4TO OOIIECTBO MOXHO M HY)XXHO IPeoOpa3oBbIBATH
CrIeU(UUECKUMH CPEICTBAMH apXMTEKTYPhl U TPaJOCTPOUTENbCTBA. HecMoTps Ha oOmuid
9HTY3Wa3M, CBOWCTBEHHBIN PAa3IMYHBIM TBOPYECKUM TPYINIHPOBKAM, THCKYCCHU MEXIY HUMHU
OTIIMYATUCH JKECTKOCTHIO, IPUHIMITHAIEHOCTBIO, @ HHOTAA M JINYHBIMH BBINaIaMU.

CeroJHs 3TO MOXKET IOKa3aThCsi yIMBUTEIBHBIM, HO B CEpelHHE J[BaUATHIX TOJOB
NapTHitHOE PYKOBOACTBO IPHICPKUBAIOCH IPHHIIUIIA «HEBMEIIATEIbCTBA» B MPOQECCHOHAIb-
Hble npobisiembl. Bonee Toro, ouIMaIbHO MPOBO3INIAINATIOCE, YTO MApTUS MPHACPKUBACTCS
MIPUHIIMIIA HEWTPAJIUTETa 10 OTHOLICHUIO K OOphOE CONEPHUYAIOUINX MEXKAY coOOW TBOpUe-
CKUX HIKOJI U HAmpaBjieHWid. B pe3ymbraTe mpecioByToro «Beiumkoro mepernoma» 1929 roma
CHTYyalUsl pe3KO M3MEHHIACh. PelMTeNnpHOE MapTHHHOE BMELIATENIbCTBO B BOIIPOCH! apXUTEK-
TYpBl ¥ TPafOCTPOUTEIBCTBA CTajdo HOpMOH. Tak, SIPKUM NMPHUMEPOM TAaKOTO BMENIATEIbCTBA
crano nocranosieHue LK BKII(6) «O pabote mo nepectpoiike ObITa», B KOTOPOM IPSIMO YKa-
3piBasiock: «LIK oTmewaer, 4To ... IMEIOT MecTO KpaliHe HeOOOCHOBaHHbIE MONTy(haHTacTHIe-
CKHe, a IOATOMY YpPE3BBIUAHO BPEIHBIE MOIBITKH ... «OXHHM MPBDKKOM» HMEPECKOYUTH Yepe3
Te Mperpajbl Ha IMyTH K COLHAIHCTHYCCKOMY MepeycTpoiicTBy ObITa, KOTOPBIE KOPEHSTCS C
OJTHOW CTOPOHBI, B IKOHOMHUYECKON M KyJIBTYPHOH OTCTAIIOCTH CTPaHbI, a C APYroii, - B HE00-
XOJMMOCTH COCPEJOTOYECHHSI BCEX PECYPCOB Ha ObICTpeiinieil HHAyCTpHaIn3alii CTPaHbl, KO-
TOpasi TOJILKO U CO3aeT NeHCTBUTENbHBIC MaTepualbHble MPEANOChUIKH /I KOPEHHOI mepe-
nenkyu Obita. K TakuM MOMBITKAM OTHOCSITCS ... NMPOEKTHI MEPeIUIaHUPOBKU CYIIECTBYIOMINX
TOPOJIOB M MOCTPOMKN HOBBIX MCKJIIOUUTENBHO 33 CUET TOCYNapCTBa, C HEMEIJICHHBIM H MOJ-
HBIM 0000IIECTBIIEHHEM BCEX CTOPOH ObITa Tpymsmmxcs» [1, ¢.2].

B 00cTaHOBKE YCHIIMBAIOLIETOCS JAWKTaTa B3auMHas HENPUMHUPUMOCTb DPa3IUYHBIX
HaIpaBJICHWI M TPYNIUPOBOK TOJBKO obocTpsitack. Tak gaxe B MepBbIE MOCIEPEBOJIOLMOH-
HbIE T'O/Ibl COBETCKUI apXHUTEKTYpHBIil aBaHrap/ ObUI HEOTHEMJIEMOH YaCThIO MHPOBOTO TBOP-
geckoro mporecca. Oponk Jlnoiin Paiir, Jle KopOiozbe u munepsr «bayxaysa» ObUTH XOPOIIO
OCBEZIOMJICHBI O TBOPYECKHUX IUIAHAX U METOAaX paboThl COBETCKHX apXUTEKTOPOB TOH MOpsl. B
cBor ouepenp, M.S. 'mazOypr, Opates Becaunsr, 5.M. Hodan xuBo HMHTEpecoBamch pabo-
TOH CBOMX 3apyO€XXHBIX KOJIJIET U €IMHOMBIIUICHHUKOB. [IpakTHKOBAIKMCh peryspHbIe JHYHBIC
KOHTAKThI, COBMECTHOE y4acTHe B KOHKYpPCax, TBOPYECKOE COTPYAHHYECTBO. bimke K KOHILY
20-X TOJ0B B3aUMOJICHCTBUE C 3apyOSIKHBIMH CIICLMAIUCTAMHU CTaJ0 MPUOOpETaTh MOJIUTHYC-
CKyI0 OKpacky. [lepBOHa4anbHO BBIMNISAEBIINI PUTOPHYECKUM BOIPOC: «a HE €CTh JIM Hall
pycCKHil «()YHKIMOHAIN3MY» OTPaKCHHE COBPEMEHHOM 3aIaJHOM apXHUTEKTYphI, HACOIOrnYe-
CKH Y TeHETHYECKH YyXKJOH Hallleld COBPEMEHHOCTH?» MOCTENEHHO MPUOOpes OOBHHHUTEIBHBIN
xapakTtep. COBETCKMM KOHCTPYKTHBHCTaM BMEHSUIM B BHHY ITOITBITKH «IIPOTAIIUTH IT0] BUIOM
«HOBOTO» W OPUTHHAIBHOTO MUPOIIOHUMAHUS M «MBIIUICHHS apXUTEKTYpy BPEMEHH MOCIeI-
HEro paciBeTa 3aMajHoro Kanuraamsmay [2, ¢.9].
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[MpakTrka «HaKJICHMBAHMS) ITOJUTHYCCKUX SIPIBIKOB M MOUCK «YKJIOHHCTOB» HIIU OT-
KPOBEHHBIX BPAroB SIBHO IPOSIBIJINCH B JIEITEIBHOCTH Bcecolo3HOTo 00BeIMHEHNUS IpoIeTap-
ckux apxurekropos (BOIIPA). B nmporpaMMHOM TOKyMEeHTe 3TOH OpraHW3alliH MPOBO3IJIAIIa-
J1ach Uzes CO3JaHUs MPOJETAPCKON apXUTEKTYpPHI, KOTOPAsk «IOMKHA CTaTh JOCTOSHHEM MHII-
JHOHHBIX MAacc, CO3JaBasich NPU UX yJaCTHUH, NPOBEPKE U OLEHKe». IlyTeM HOCTIbKeHUs mo-
CTaBJICHHOHU IIENH OBbIIIO OOBSBICHO «OBIaAEHHE KyIbTYpOil MPOIIOro, H3y4aeMoi METoJaMu
MapKCHCTCKOro aHaimmsay [3, ¢.125].

B oTHOIIEHHN CBOMX OIIIIOHEHTOB «IIPOJICTAPCKHE apXUTEKTOPH» MPUMEHSIIH 0e30T-
Ka3HyI0 TaKTHKY 3aMeHBl MPO(ECCHOHANBFHOTO aHAIN3a UX JESATENFHOCTH IIOMCKOM MHHMBIX
MIPU3HAKOB «HJICOJIOTHIECKOTO MepepokaeHus». B 00cTaHOBKe IIMPHUBIINXCS PENpPEcCHi Mpo-
TUB TEXHHYECKOI WHTEJUIMTEHIH NOJ00HbIEe IPHEMBbI CTAHOBIIINCH YPE3BBIYAifHO ONaCHBIMH
Uit 00beKTa KpUTUKH. IlomuTHueckass OUCKpeIUTalus B YCIOBUSX «OOOCTPEHHs KIAacCOBOM
00pHOBD» MO3BOJISIA HAJAESATHCS Ha O€3ycIOBHOE YyCTpaHEHHE KOHKYpeHTOB. [IpuMepoM Takux
He1oOPOCOBECTHBIX MPUEMOB CTajia O0opb0a ¢ TaKk Ha3bIBAGMOW «JICOHUIOBLIMHOWY. JlesTens-
HocTh apxutekropa M.U. JleonnnoBa Obna pe3ko packpuTukoBaHa juaepamu BOIIPA, a ero
mKoJia OblTa 0OBSBIIEHA «IIOPOXKICHHEM 3alaja U MopoxkaeHneM Oypikyasum». Ocyxnaas ee B
ApXUTEKTYPHO-CTPOUTEIILHOM MHCTUTYTe M B KoMMmyHuctuueckoi akagemuu, A.I'. Mopasu-
HOB YTBEPIKJaJl, YTO ICOHUIOBIIMHA» HE TOJBKO NPHHECHA OOJIBIION yImepd rocyapcTBy, HO
U KaK Helb3sl JIy4lle 00beKTHBHO CII0COOCTBOBAIA BPEAUTEIBCTBY HA POU3BOACTBE [4, c.18].
B oaHOM M3 momyisipHbIX kypHanoB B 1931 roxy mpsiMo 3asBisiiocs: «Hamra neifcTBurens-
HOCTb HACTOJIBKO TPAaHAMO3HA, YTO MBI MOXEM IIO3BOJIUTH ceOe POCKOIIb HE (haHTa3UPOBATH.
Tak 00BSBUM K€ BOWHY OecrpeIMETHOM «TBOpUecKoi (anTasun»! OTpyouM eil Kpbuibs!y» [5,
c.23].

Takum 00pa3oM, pa3BUTHE COBETCKOIM apXHUTEKTYpPhI ONPENENSUIOCH CIEAYIOMNMHU CO-
LUAITEHO-TIOJIUTHIECKUMH (haKTOpaMu:

- HEOOXOAMMOCTBIO Pa3pelleHUs] OOBEKTUBHO HA3pEBIIMX MPOOJIEM apXHUTEKTYphl U
IpaJOCTPOHUTEIHCTBA;

- CBOWCTBEHHBIMH IIOCIICPEBOJIIONIMOHHOMY JECATHICTHIO MOMBITKAMH HACHHO-
TEOPETHIECKOTO 000CHOBAHHS «HOBOH apXUTEKTYPEI»;

- OCTPBIM CONEPHUYIECTBOM apXHTEKTYpPHO-XYIO0XKECTBEHHBIX TPYIITHPOBOK, IEpeBe-
JICHHBIM B TTOJIMTHYECKYIO TIIOCKOCTH;

- CBEpPTHIBAaHHEM MEXK/yHAPOIHBIX CBsI3el COBETCKOH apXUTEKTYPHI U €e MOCIeaAyoIei
CaMOU3OJISIUEH;

- pa3BUBAIONICHCS ypOaHU3AIUEH CTPaHBI;

- U3MEHEHHEM KyJbTYPHBIX MPEINOYTeHHUH, BEI3BAHHBIM MaprUHalInu3annueld ropoIicKo-
r'0 HaCeJeHNS;

- MAPTUIHO-TOCYAAPCTBEHHBIM KOHTPOJIEM HaJl apXUTEKTYPHOH AEATEIEHOCTBIO.

CIIMCOK JINTEPATYPBI

1.«IIpaBmax», Ne 146, 29 mas 1930. C.2.

2.loxyuaeB H. CoBpemenHast pycckas apxutektypa. / CoBerckoe mckyccTBo, Noe 2,
1927. C.9.

3.Jlexnapanusi Beepocceuniickoro odrectsa mpoJeTapCcKuX apxXuTekTopoB. // [leuats u
pesomorus, Ne 6, 1929. C.125.

4.Coserckas apxurekrypa, Ne 1-2, 1931. C.18.

5.Topcknit C. Otpyoute eit kpsutbs. // Cmena, Ne 4, 1931. C.23.

37



U.U. Hukonosa

Cmyoenmxa UCA 1-12

Hayunvtii pykosooumenv — A.A. Mypawes, kano. ucm. HayK, 0OyeHm, Cm. NPenooasamens
Kagheopwl ucmopuu u guiocopuu

JOM KYJbTYPbl MUMMEHHU C.M.3YEBA -
MNAMSATHHUK MOCKOBCKOI'O KOHCTPYKTUBU3MA

ApXUTEKTypa — UCKyCCTBO CHHTETHYECKOE, BCErJa M HEIOCPEICTBCHHO CBSI3aHHOE C
9KOHOMHKOH 0O0IIIecTBa, C YPOBHEM PA3BUTHUS HayKH M TEXHUKH. I eciy smoxa M coIHabHas
cpezia BO3/ICHCTBYIOT Ha apXUTEKTYpY, TO U apXUTEKTypa BO3JEHCTBYET Ha HACTPOEHHE JIFO/CH,
dopMupoBaHUe UX BKyca U Jake Ha ICUXHUKY desnoBeka. M MoToMy apXUTEKTOp HeceT 0co0yro
OTBETCTBEHHOCTh Mepe]] JIOJbMHU, IPUUEM HE TONBKO Iepel COBPEMEHHHMKaMHU, HO U Mepen
MOTOMKAMH.

B XX Beke, B 310Xy cOLMAIbHBIX MOTPACEHUH, HAYAJIOM KOTOPOH CTajaM pEBOJIIOLUU
1917 rona B Poccum, ka3anock, 4To JOJDKHA OBITH CO3/IaHA M HOBasi apXUTEKTYypa, OTBEYaromast
HOBO#1 co3mmarensHOi smoxe [1]. B mporecce mepecMoTpa M MEPEOLCHKH apXHTEKTYPHOTO
HacJIeaus IPOLIJIOr0 POAMIOCH HOBOE HAIlpaBJICHHE — KOHCTPYKTUBU3M. JlyX BpeMeHH, KH3Hb
MOPOAMIM  KOHCTPYKTHBHBIE  HAEH  palMOHAIM3Ma, IPOCTOTHl,  LEIECOO00pa3HOCTH,
9KOHOMHYHOCTH [2].

W3 mocTpoek, MOSBUBIIMXCSA 3a TPH HPEIBOCHHBIX AECATHIETHS, BBIACISIOTCS Tak
Ha3bIBaeMbIe «1Ipodcoro3HbIe KITyObI». [IpoeKThI 3THX 34aHUH BBIONHEHB! B TEUEHHE YETHIPEX
ner ¢ 1927 mo 1930 rox. Kpome TOro, oHH MpUHAIIEKAT K COBETCKOMY apXHTEKTyPHOMY
aBaHTapJy — CaMOOBITHOMY TBOPUYECKOMY SIBJICHHIO B apxuTekType XX Beka, IPH3HAHHOMY
KaKk OTCYECTBEHHBIMH, TaK ¥ 3apyOS)KHBIMH CHEIHAINCTaMH. TeopeTHdeckoe Kpeno
KOHCTPYKTHBU3Ma OTPaXJI0 M HOBBIE YCIOBUS Pa3BUTHS apXUTEKTYpHl, KOTJa IIOCIe
OKOHYAHUsI TPAK/IAHCKOM BOWHBI B CTPaHe pa3BepTHIBAIIOCH PEAIbHOE CTPOUTEILCTBO [3].

bpateeB M.A. u I1.A.I'0I0COBBIX MCTOPUKU COBETCKOW apXUTEKTypbl OTHOCAT K
BUHBIM TIPEACTABUTEISIM H JIaXKe JHAepaM KOHCTpyKTHBH3Ma. OfHAKO, HAJO OTMETUTH, YTO
OTHOIIEHUST OpaTheB ['0JIOCOBBIX ¢ KOHCTPYKTHBH3MOM OBUIM BechbMa CBOeoOpa3zHel. OHHU He
CTOSTH Yy HWCTOKOB 3TOTO TEUCHHUS, HO 3apeKOMEHAOBaIM ceOs Hamboiee yIawIMBBIMU
HHTepIpeTaTopaMu KOHCTpykTHBU3Ma. B cepenyne 20-x rr. M.A.I'oj10coB HCKpeHHE yBIEKCs
KOHCTPYKTHBUCTCKHMH TIPHEMaMH CO3/IaHUs XyJ0)KECTBEHHOTO 00pa3a M aKTHBHO BKIFOYHIICS
B MX JaJbHEHIIYI0 pa3paboTKy. YeTko BBISBICHHBIH KapKac U OOWIIBHOE OCTEKJICHHE CTald
«3HaKoBbIMU» Juid npoekroB M.A.T'onocoBa. Ilepeilinss Ha mnmo3MLUM KOHCTPYKTHUBU3MA,
N.AT'onocoB co3fan MNEpBOKJIACCHBIE B XYIOXKECTBEHHOM OTHOUIEHHM IIPOEKTHI, OKa3aB
CYIIECTBEHHOE BIHMSHHE Ha pPACIPOCTPAHEHHE 3TOr0 TBOPUYECKOTO TEYEHHS BO BTOPOH
mosnosure 20-x rT. [3].

OpnHa w3 Hamboyiee W3BECTHBIX W 3HAa4UMTENbHBIX pabor M.A.T'omocoBa B cruie
KOHCTpYKTHBH3Ma — «Ki1y6 o032 KOMMYHAIBHUKOB HMEHH ToBapuiia 3yeBa» [4].

PaGounii ky6 coro3a KOMMYyHalTbHUKOB MM. 3yeBa Ha JlecHOi yi1. oTKphIT 4 deBpans
1930 r. «Kiny6 umenu 3yeBa» Ha3BaH B 4ecTh kasHeHHoro B 1907 r. cmecaps Muycckoro
tpamBaiioro jgerno C.M.3yesa [5]. [lox kiny0 ObLT OTBEZEH HEOGONBINON 3eMENbHBIA yIaCTOK
momaaso B 1470 MZ, UMeronMi GpopMy YIIMHEHHOTO HPSMOYTOJbHHKA (C OTHOIICHHSIMH
ctopoH 1:3) 1 BBIXOSIIIMI JUTMHHON CTOPOHOM BO  2-i MuycCKuil mepeyIiok, a KOpOTKOH — Ha
Jlecuyro ymumy. Manble pasmepsl ydacTka M €ro HEyJOOHBIE YAIMHEHHBIE IPOMOPIUH
YUUTBHIBAINCH CTPOUTENILHOM KOMHCCHEH eIe 0 NMpHUINameHus apxurekropa. [Ipum BeiOope
MecTa nobeaui Jo3yHr: «He oTpeIBaTh Kiry0a OT MPOM3BOACTBA», M MO3TOMY OBLIO PEHICHO
CTpOUTH Kiy0 psiioM co llleneTHIbHUKOBCKMM TpaMBaiHbIM mapkoM. OJIHAKO, H3-32 HEXBAaTKU
CPE/ICTB Ha pacCIIMpPEHHE ydyacTKa 3a CYeT COCeJHHX MOCTPOCK, MPHUIUIOCH OTPaHHYHUTHCS
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HMEIOIIMMCS 1 OTKa3aThCsl OT 3€JICHON 30HBI ITpH KityOe. Takum 06pa3oM, yCIIoBUSI OTBECHHON
IUTOIIAAN Maio OJNArompusATCTBOBAIN PAa3pEIICHUIO TPYIHOH 3amadd pa3MenieHHs pabodero
Kkiay6a. [lns BBIpaOOTKM TpoekTa Kiyba OBUI yCTpOEH 3aKpBITBIH KOHKYpC, B pe3yibTare
KoToporo ObuT BeIOpaH mpoekt M.A.T'onocosa [5].

EnunctBeHHbIM  comepHukOM [oiocoBa Obpur  apxurektop K.C. MenpHHKOB,
MIPEUIOKHUBIINI Pa3MECTHTh Ha BBITSHYTOM y4acTKe MATh BPE3aHHBIX APYT B IPYyra BBICOKHX
OCTEKJICHHBIX LWJIMHAPOB Ha oxHOU ocH. [Ipoekt I'omocoBa Owpun crmoxnee. Ero coenunenue
MIPOCTBIX T€OMETPUYECKHX OOBEMOB, MpPEXAE BCETO NWIMHAPOB M IapalieeHuIe/ioB,
CO3JJaBAIO CIIOXKHYIO JHHAMHUYHYIO KOMIIO3WIMIO, OPHEHTUPOBAaHHYIO Ha BHEIIHHH Yroi
ydacTka. Bpeska yrioBoro ocTekjIeHHOro IMJIMHIpPA B KBaJpaTHBIE B CEYEHHH OOBEMBI ObLTa
n3Mo6IeHHBIM nTpreMoM [ otocoBa.

3nanne kioy0a — KHUPIHYHOE C JKEIe300€TOHHBIMH YaCTSIMH, CO 3HAYUTEIbHOU
IUIOMIAABI0  3aCTEKJIEHMs, CIUIOMb OGOPMISIONIET0 LMIMHAPUYECKHHA Yroia  37aHusd,
MepeBsi3aHHbIN CHApPY)KHU TIOSICOM CXOsIIEcs 0/ yrioM OeTOHHO# ranepen doiie 3-ro sTaxa.
IMoctpoiika BelAEpaxaHa B IMPOCTBIX T€OMETpUUECKHX ()OpMax, CIAraloIlUXCs W3 CHCTEMBI
IPU3M B COEIMHEHHWH C YIJIOBBIM IIMIMHAPOM. Ero ocHOBHOe Ha3HayeHHE — HOMEIICHHE
IJIABHOM JIECTHHIBI KiTyOa. TOT jke CTEeKISTHHBIN IMJIMHADP BBIpacTaeT 10 BepXa 3[4aHHsS U HICT
BBIIIE Tanepeil ¢oife, rae y)xe HeT JeCTHHUIBI U IJle OH NPEeBPaIlaeTcsl B YHCTO JEKOPATUBHYIO
dopmy [5]. CumBonmueckast (opMa 35TOr0 IMIMHIPA-KOJOHHBI MHOIO3HAYHA, OJXHA W3
accOLUAINH, KOTOPBIMH HAarpy3msl KOMIIO3HLHIO apXUTEKTOP, — ¢ JAUHAMHYHOCTBIO CPEICTB
Tpancnopra (Kiay0 co3maH it paboyrx TpamMBaHOTO jero) [6].

B nanpHeiimrem kiy0 MoABEprcs 3aMeTHOW peKOHCTpyKuuH, B 1954 r. 3aioeHs
HEKOTOPBIC HUIIK U OKHA, ncye3nu 0ankons! u T.1. B 1970-e rr. uHTEphephl OBUTH OONMUIIOBAHBI
MpaMopoM, IOSBHJINCH HOBBIE JIOCTPHI, JBepH, mapker. [lo cel IeHp Kiyd OepexHO
COXpaHSETCS U UCIIOIB3YeTCs 10 PSIMOMY Ha3HAa4eHHIO: B HeM uayT criektakimm «Ksaprera Wy
U CYIIECTBYET MHOXKECTBO KPY)KKOB ISl BCEX BO3PACTOB.

CeroJHs HM3BECTHO, YTO POCCHHCKHE apXUTEKTOPHI M JKCIIEPTHl B OOJNACTH OXPaHBI
MaMATHUKOB OyAyT pekoMeHnoBarh s BkmodeHus B cmucok KOHECKO uetpipe oObekTa
9MOXU KOHCTPYKTHBH3MA, pacroyiokeHHsle B Mockse, Cankr-IlerepOypre m ExarepunOypre.
006 »ToM coobumn B aBrycre 2016 r. Ha MEXIyHApOAHOW apXUTEKTYpHOH KOH(EpPEHIIUH
«ApxurektypHoe Hacieaue XX Beka» IpelcenaTellb POCCHUICKOro HallMOHAIBHOTO KOMMTETa
MexIyHapoIHOTO COBETa 10 OXpaHe MaMITHUKOB M goctonpumMedaressHbix MectT (MKOMOC)
akagemuk A.Il. KynpsBies. Cpean 0OBEKTOB B 3TOT CHHCOK BXOJHUT M MOCKOBCKHE Jlom
KynbTyphl uM. C.M.3yeBa.
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K BOIIPOCY O BOCITPUATUN COBPEMEHHUKAMM MAMSITHUKA
"B OBHAMEHOBAHHME 300-JIETUSI POCCUUCKOI'O ®JIOTA"

Bo Bce BpeMeHa MCKYCCTBO OBUIO OTPa)KEHHEM COCTOSHHS OOIIECTBA, €T IepeKuBa-
HUHA. YTOOBI MOHATH YyBCTBA JIIOAEH M UX OTHOUIEHHE K XXM3HH B OIpeJeTIeHHBIH IPOMEKYTOK
BpPEMEHH, MHOT/[a JOCTaTOYHO PACCMOTPETh IPOU3BEICHHS XYJ0KHUKOB, CKYJIBIITOPOB, MHCa-
TeNnel Wi KOMIO3UTOpoB 3Toi smoxu. M mamstruk [lerpy | B Mockse pabots! 3.K.Leperenu
SIBJIACTCS TIPEKPACHBIM TOMY IPHMEPOM.

Mamstauk Iletpy | opuumansHo HaspiBaetcsi «B o3nameHoBanue 300-nmetust poccuit-
ckoro ¢totay. MoHyMEHT ObLT OTKPHIT 5 ceHTssOpst 1997 r. OH sBIsieTCsl OJHUM H3 CaMbIX
BBICOKMX B Poccun - ero Beicota 98 M, BeIcOTa (uryps! naps cocrasisier 18 m.

[TaMATHUK B TEXHHYECKOM IUIAHE IIPEACTABISIET COO00H YHHKAIBHOE WH)KCHEPHOE CO-
opyxenne. Hecymuii kapkac BBIIOJHEH M3 HEpKaBEIOIISH CTalu, Ha KOTOPOM 3aKPEeIUICHBI
OpOH30BBIC JIeTAI OOJIMIIOBKY. BaHTBI KopaOist caeiaHbl M3 CTalbHBIX CIUICTEHHBIX TPOCOB,
3aKpEIUIEHHBIX TaKUM 00pa3oM, YTO MX IOJBM)XHOCTb MCKIIOYeHa. ITapyca M3rOTOBICHBI W3
MEIH METOJOM BBIKOJIOTKH M HMEIOT BHYTPH IIPOCTPAHCTBEHHbBIH METAIUIMYECKHI KapKac, 103~
BOJISIOLIMIT 3HAYMTENBPHO YMEHBIINTD UX Bec. CBUTOK B pyKaxX HMMIIEpaTopa, a Takke AHApeeB-
CKHe KpecThl Ha (hiarax kopabieit mo3zonodeHsl. s co3nanus 3¢ dexra, Oyaro kopadbib aeii-
CTBUTEJBHO IUIBIBET IO MOPIO, KeIe300eTOHHBIH (yHIaMEeHT, 00pa3ylomuil MCKYCCTBEHHBIN
ocTpoB, oOpamiiéH (oHTaHamu. [l HAOMFONEHHS 32 COCTOSIHUEM KOHCTPYKIIMH MaMITHHUKA,
BHYTPH HPEIyCMOTpEHa JICCTHHIIA, KOTOpas W3HAYaIbHO NOJDKHA ObUIa CIY)XUTbH JIECTHHICH
JUISL CMOTPOBO# momiaaku namstauka. Ho 6 uromst 1997 r. cmydmiics MHIMICHT, U3-3a KOTOPO-
ro CMOTPOBYIO IUIOIIAJKY IMPHILIOCH 3aKpbITh. I'pymma «PeBBOCHCOBET» IbITAalach B30PBATh
namsTHUK. ITo MX clioBaM, B3pbIBUaTKa OblIa y)Ke 3aJ05KeHa, HO HOAPBIB ObUT OTMEHEH B CBSI3H
C BO3MOYKHBIMH JKEPTBAMH CPEIH MPOXOXKUX U pazpylieHusIMU. [1o 1pyroi BepcHH B3pBIB ObLI
NpeJoTBpalIéH H3-32 aHOHMMHOTO 3BOHKa. C TeX Iop AOCTYIl MyOJIMKHM K HaMATHUKY ObLT 3a-
kpoit [1].

[InpokuM mosieM /I IpeICTaBISHUs] MHEHHSI COBPEMEHHHKOB O MAMSITHHKE SIBIISTIOTCS
MHOTOYHCIICHHBIEC NIeYaTHBIC U JJIeKTPOHHbIe u3nanus. B poccuiickux CMU ObITyeT MHEHMUe,
4To mamaTHUK [leTpy | siBsieTcss HUYEeM MHBIM, Kak repepaboTaHHOI M BUJOM3MEHEHHOW cTa-
tyeit Xpucrogpopa Komymba, kotopyto 3.K.Lleperenn coznman u nerrancs B 1991 r. nponats
CILA, Ucnanuu u crpanam Jlatuackoir Amepuku kK 500-1meTrro OTKpBITHS eBporeiinamu Ame-
PHMKaHCKOTO KOHTHHEHTa. HO MOKymath MaMATHUK OTKa3aJHCh, U OBUIO PEIICHO YCTaHOBUTH
ero B Poccun [2]. Takast Touka 3penust BecbMa 00bsicHuMa, T.K. 3.K.Ileperenu aeiicTBuTenbHO,
y4acTBOBaJl ¥ MOOEAMSI B 3TOM KOHKypCe, HO peajM3alys MPOEKTa, MOATOTOBICHHOTO
3.K.Ileperenu, 3aTsHynach HaJO0JIo, a HEpeaaM30BaHHAsT BOBPEMs Hes, BO3MOXHO, ObUIa UC-
NOJIb30BaHa AJIsl MOArOTOBKY namsTHuKa [letpy I.

He3aBucumas OGMGCTBBHHaﬂ KOMHCCHs, OLICHMBaBIIAA XYJAOXKXECTBEHHBIC Ka4deCTBa
namsiTHEKa B 1997 T., 32 HECKOJIBKO MECSILIEB JI0 €ro OTKPHITH, YKa3biBaia uto «I1&rp Iy, odpu-
uansHo o0bsaBieHHbN BracTaMu U 3.K.Ileperemn mogapkom mopsikam k 300-neturo Poccnit-
ckoro @ota, TAKOBBIM (HaKTHUECKU HE SBIsAeTCS. BO-NEepBBIX, MOTOMY, YTO MPa3IHUK MPOLIEN
B okTsi0pe 1996 r., To ecTh MOYTH 3a TOJ A0 OTKPBITHA MOHYMeHTa. Bo-Bropsix, B 1995 r. Mo-
pSAKM 32 TIOQNMCBIO TEpBOro 3amecTutens [JiaBHOKoMaHxayromiero BM®  anmupana
B.E.CenuBanoBa npocunu Poccuiickoe npaBUTENBCTBO U JIMYHO MpeceaaTens MpaBUTeIbCTBA
Poccuiickoit @enepanun B.C.YepHOMBIpIMUHA YCTAaHOBUTH B YeCTh Mpa3fHuKa B Mockse co-
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BEpIICHHO Apyroi mamsaTHUK. Ero sckn3 cuenman HapoIHbId XynoxHUK akagemuk JI.E.Kepbems
[3]. Komuccust, cozpanHasi [y peLICHHs 3TON HPOOIeMbl CTONUYHBIM IIpaBUTENBCTBOM, pe-
mma cnop B nons3y MonymenTa 3.K.I{eperenn. OHa sxe 16 mas 1997 r. o3HakoMunacs ¢ pe-
3yIbTaTaMM COIMOJIOTHUECKUX OmpocoB. OKa3anock, 4TO MOJIOBUHE MOCKBUYEH MaMATHUK HE
noHpasuics. [locne u3ydeHns: pe3ynbTaToB ObUIO MPOBEJEHO HOBOE TOJOCOBAHHUE, 10 UTOTaM
KOTOpOro 13 wieHOB KOMHCCHH OBUIM «3a», a 3 BBICTYNAIM «IpoTuB». O TOM, YTO pelIcHHe
Oyner nonoxutensHbM it 3.K.Llepetenu, KpUTUKH MaMATHHUKA MHCATH 3apaHee, HaMeKas Ha
JIPY>KECKHe OTHOIIEHHS C M3pOM MOCKBEL

Tloponckoit komureT 1o npazgaoBanuto 300-netust ¢ioTa mo pekomenganyu [Ipasu-
TesbeTBA MOCKBBI 03HAKOMMIIICS C IIpoekToM mamsatHuka 3.K.1{eperenu n pemmn «pexoMeHmo-
BaTh aBTOPY BHECTH B MPOEKT CIIEIYIONINe H3MeHeHHs: n300pasuth cratyio Ilerpa | B Tpagu-
LHOHHOHN (hopMe poccuiickoro BoeHHoro mopsika Hadana XVIII B., ycTaHOBUTh BHYTpH MOHY-
MeHTa OIOCTBI BBIIAIOMIUXCS (IOTOBO/LEB, yoparh opia ¢ Oymmputay [3]. Kak Mbl 3HaeMm,
JlaHHas. PEeKOMEHJANUs BBHINOJIHEHA TaKk M He Oblla, a ee HaJMYHe TOBOPUT O TOM, 4YTO U B
«Ipa3gHAYHOM» KOMUTETE He OBUIO OJHO3HAYHOTO OJ00PEHNUS NMPEAT0KEHHOTO MOHYMEHTa. B
TO K€ BpeMsl, y YYaCTHUKOB OOCYKIEHHs MOSBUIACH Uiesl pa3pabOTKH Topojackoro 3akoHa "O
MOpSJKE COOpYXeHNsI B MOCKBe 00BEKTOB BHU3yalbHOTO MCKYyCCTBA', MpeAIoaraBas riac-
HYIO KOHKYPCHYIO OCHOBY IS ITIPOEKTOB.

IMamstauk [Tetpy | B 2008 r. Bomién B CUCOK CaMbIX YPOUIMBBIX CTPOCHHI MHUpA, 3a-
HSB B HEM JecATOe MecTO. PEHTHHT OBIII COCTABIIEH IO UTOTaM TOJIOCOBAaHHA Ha caiite «Bupty-
aJIbHBIN TYPUCT».

Mocne cusitust B 2010 r. FO.M.JTyxKoBa ¢ HODKHOCTH M3pa MOCKBBI CIIOPBI O CHOCE
MaMATHUKA BO300HOBWINCH. Ho mocime MHOrodmcieHHBIX OOCYKAEHHH, OBIIO pElIeHo OcTa-
BUTH ITaMATHHK Ha CBOEM MeECTe.

HccnenoBaTeny MOAYEPKHUBAIOT, YTO «B TIIyOWHHBIX CIIOSIX HAIed HBIHEIIHEW ropoj-
CKOM KyJBTYphl XpaHHUTCS MaMsATh 000 BCeX NMPEXHHX dTamax ee pa3BUTHs. [opojckoe mpo-
nioe, Jake O4eHb JaBHee, NPOJ0JDKAET JKUTh B TOPOACKOM HACTOSIIEM M MCHOABOJb BIUSTH
Ha TIOBEJICHHE M MHEHHMS TOPO’KaH, HE3aBUCUMO OT TOTO, 3HAIOT 00 3ToM miu Her». Cienosa-
TEJILHO, TIPH apXUTEKTYPHOM BMEMIATENbCTBE B CYIIECTBYIONMN OOIHMK TOpPOAa HCTOPHUIECKAs
MaMATh JOJDKHA OBITH HE TOJBKO COXpaHEHa, HO YIIIyOJieHa W PacIIMpeHa «C MaKCHMaIbHOH
CTENEHBIO CMBICIIOEMKOCTH M XYJ0KECTBEHHON BBIPA3UTEIbHOCTHY. [4]

[TaMATHUK MPOJOIKUI BBI3BIBATH NMPOTECTHI M OTTOPIKEHHE B KPyrax apXUTEKTOPOB U
OOIIECTBEHHOCTH B CBSI3HM C €r0 BHELIHUM BHJIOM M COMHHTEIBHOW LIEHHOCTBIO U1l Topoza. B
2010 r. B.M.Pecun BbICKa3aJl MICK O BO3MOXKHOCTH TEPEHOCA MAMATHHKA, OJHAKO, TaKOe
MIPE/UTO’KEHUE BBI3BAJIO KPUTHKY C TOUKH 3pEHHMS 3aTPaTHOCTH JaHHOTO peleHus. B cBoro oue-
pens rimaBa MexpernoHansHoro obmiectBeHHoro ¢onnga «MHcTHTYT ropona» B.I'nmasbrues,
0000113t MHEHHSI MOCKOBCKHX apXHUTEKTOPOB, B OTBET Ha cioBa B.Pecuna 3asBisu, uto mepe-
HOC HYXCH, T.K. TaMATHUK «Pa3BaIMBAET BCIO KapPTHHY CTOJIMYHOTO IEHTPa» M «Ero HY>KHO
MIEPEHECTH Ha BOJOXpaHMiMIIe...». [lo MHeHHMIO A.A.ABaeeBa, MUHHCTpa KyiapTypsl B 2008-
2012 rr., pemeHne 0 MaMATHHUKE JOJDKHA ObUIa BBICKa3aTh OOMIECTBEHHOCTh. Beien 3a HOBBIM
o0cyxkieHneM Cyap0bI MOHYMEHTa B MOCKBY MOCTYNWIH NPEIJIOKEHHUsT NPUHATH y ceds ma-
MSITHUK OT 3aWHTEpECOBaHHBIX NI U3 A3oBa, [IpuaHectpoBbs, [leTpo3aBojacka, BopoHexa,
WBanoBa, Opna, ApxaHrenbcka, [lepecnasns-3anecckoro, Kampimuna, Mxescka. OqHaKo 3TH
NpEaJIOKCHUA OBUIH SIBHO HE OCYIICCTBUMBI, U NAMATHUK OCTAJICA CTOSATH Ha CBOEM MECTE.

Heobxomumo ormernuts, uto Ilerp | 3.K.Lleperenn siBisieTcst He €IUHCTBEHHBIM €TO
MOHYMEHTOM, BBI3BIBAIOIIMM COMHEHUS 110 TIOBO/LY CBOEH 11e1ecO00pa3HOCTH U 3CTETHIHOCTH.
B kauectBe mpumepa MokHO npuBecTH emé oxHo TBopenne 3.K.Lleperenn - craryio llapns ne
Iomns, KoTOpast MIaHMpoBanachk Kak nomapok PpaHiymy, HO OT Hee OTKA3alNCh, U OHa ObLIA
YCTaHOBJIEHA HAIIPOTHB I'OCTUHUIIBI «Kocmocy. [TaMsITHHK Takke He IOHpPaBUJICA MOCKBHYaM,
¥ MHOTHE cpaBHIIHM ero ¢ JIyn ne droHecoM B poiu )kaHgapmMa.

41



Cerogus cynp0a MOHYMEHTAJIBHOTO MaMsATHHKA [lerpy | mo-mpexHeMy NHpomoipKaeT
BOJIHOBaTh OOIIECTBEHHOCTh. M0OXKHO 0TMeTHTH, uTo ¢ 2010 r. mpon3onum 3HaYNTENEHEIE H3-
MEHCHHUS B COLMAIBEHO-OKOHOMHYECKON M MOJINTHYECKOH CHTYyaIlH B CTpaHe, 3a PyOeKoM H,
KOHEYHO, B cTojHIle. Bompoc o mepeHoce maMsATHHKA MPAKTHUECKHU YILET HA BTOPOH! MIaH, 3aTo
Bce OOJIbIIIE MPEIIOKEHUH BBICKA3bIBACTCS 110 MOBOJY BUIOM3MEHEHMS MaMATHHKA M PaCIIH-
peHust ero QyHKIHMOHAIBHOTO HasHaueHus. Tak, Bce yanie B CMU oTMeuaroT yHHKalbHbIC
TEeXHUYECKHE PELIeHHs, UCIIOIb30BaHHbIE IIPU YCTAHOBKE BCEro coopyxeHus. OOpamaercs
BHHMaHHE Ha TO, YTO €T0 IEePEeHOC MPaKTUYECKH HEBO3MOXEH, T.K. IPHUJETCS CO3JaTh HOBBIH
MIaMSTHUK, a CTOUMOCTh TaKuX paboT OymeT BEIIIEe caMoro coopyxeHus. [loatoMy mpeasaraer-
Csl COBEPIICHCTBOBATh €r0 JETaNd, YTOOBI OH MOT PacIIMPHUTh BO3MOKHOCTH 3HAKOMCTBA C
ropofoM Typucramu. Hampumep, npeanaraercsi opraHH30BaTh CMOTPOBBIE IUIOIIAIKH Ha MaITy-
0e, IPUCIIOCOOUTE POCTPHI MO/ GaNKOHBI [5].

AHanm3upys NaHHYIO CHUTYaIMio, BCIIOMUHaeTcs cTpodka u3 pomaHa A.C.Ilymxuna
«EBrenuit OHeTHH» «...eMy W OOJIBHO, M CMEUIHO...». C 0IHOI CTOPOHBI, CTAHOBUTCS OOHMITHO 32
TO, YTO BBIJAIOMIASICS JTUYHOCTh POCCUHCKOTO MMIIEPATOpa OKa3agach B LEHTPE CKAaHIATbHBIX
ucropwuii [6]. [TaMATHUKH TrOCYIApCTBEHHBIM JEATENSAM TAKOTO MaciiTaba JTOJKHbI MOKa3bIBaTh
BEIMYME YeJIOBEKa M pe3ysbTaToOB €ro JesHUM, a He BbI3bIBATh HEJIOYMEHUE U HEHOBOJIbCTBO
cpeau monei. C Apyroil cTOpoHbI, CTAHOBUTCS] CMEILIHO, YTO B TAKOM 3HAYUTEIbHOM MOHYMEH-
TAJILHOM HPOEKTE JOIYCKAIOTCSI CTOJIb HENENble OUIMOKH, HEKOTOPBIE M3 KOTOPHIX BBISBICHBI
emé 70 co3aHus MAMATHUKA, HO IO HESICHBIM IPHYMHAM TaK M HE UCIPABIICHBI.

YCTaHOBUB B CTOJIMIIE MAMATHHUK, MCKAKAIOMIUN MpeNCTaBICHHE 00 HMIIEPaTOPCKON
MIEPCOHE U PYCCKOM (hI0Te, MBI, KOHEUHO K€, OTPAXKaeM B 3TOM JESHHU IPOTHBOPEUHS CBOETO
BpeMeHH. KpoMe Toro, Mbl CIIOCOOCTBYEM HCKaKCHUIO «KYJNBTYPHOII MaMATH HApOJa»: OCHO-
BaHHasl JIMIIb Ha «3HAHMSAX M IEHHOCTAX HACTOSIIEro» Takas MaMsAThb O MPaBHUTEIAX OyIeT me-
penaHa CIeAyIoINM MOKOJICHUSM, C TaKOH POCCHUICKON MCTOpUel OyoyT 3HAaKOMHTHCS TOCTH
ropoja.
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13 UCTOPUH MOCTPOMKHU KPEMJIEBCKOI CTEHBI.
BEKJEMHUIIEBCKAS (MOCKBOPELIKASI), CPEJJHSISI APCEHAJIBHASI
U COACCKAS BAILIHA

OzHa U3 MIaBHBIX JocToIpUMedarensHocTeid Mockssl - 310 KpemineBckas crena. Ilep-
BOHAUYAJIBHO CO3/IaBaBIIAsCS KaK 3aIUTHOE KPEIIOCTHOE COOpYXKEHHe, ceiiuac OHa BEHINOJHSET,
JIEKOPATHBHYIO (QyHKIHUIO, SBIACTCS TaMATHUKOM apXHUTEKTYpbl, CHMBOJIOM Mockssl 1 Poccun,
TakuM xe, kak caM Kpemis u KpacHas mnomans.

Iepsoiii nepepsuubiii Kpemuis Mocksbl 0611 noctpoeH HOpuem donropykum B 1156
roxy. OJJHaKO ero yHH4TOXHJI IoXap, ¥ aumb B 1399 rony kua3p Ban Kanura Bo3Ben BOKpyr
Kpemist my6oBsie crenbl. B 1367 rony xHsa3b JMutpuii JIoHCKOH 3a70KMI ¢ HEOOIBIIMM OT-
CTYIIOM OT JICPEBSHHO# CTEHBI — HOBYIO, U3 Gestoro kamus [1, ¢. 100]. Takoii cteHa ocraBanach
o XV Beka, a B 1485-1495 ropax no npuka3y Msana Ill Opuin coopykeHBI HOBBIE CTEHBI H
OamHu M3 KpacHoro kupruda. C Tex mop uset cteH Kpemiis moaiep>KiuBaoT KpacHbIM, IIepro-
IUYecKH moakpamBas. MockoBckuii Kpemitb ctan o0pa3noM, Ha KOTOPBIA PaBHSIOCH B Aailb-
HeHIIeM pycckoe 3014ectBo [2, ¢.60].

Camas BeICOKasi CTeHa ObLIa BO3BeeHA BIONIb KpacHO! miomiaay, Tak Kak TaM OTCYT-
CTBOBAJIa €CTECTBEHHAsl BOJHAS Iperpajaa. BHYTpH cTeHBI OaIlIHU COSANHSII CKBO3HOM MTPOXOJ,
MEPEKPHITHIN HWIMHIAPHYECKUMHU cBojaMi. Co BpeMeHeM 3HauuTeNbHas 4acTh IPOoXoJa Oblia
3achlllaHa, COXPAHUIICS JIMIIb Y9acToK Mexay KoncrantuHo-Enenunckoit u HabatHoit GanrHs-
Mmu. CylnecTBOBalM TakXKe TaifHbIe MPOXOIbI MO CTEHAaMHM, BBHIXOAMBIINE 32 JIMHHIO YKpeIlIe-
HUH.

B mnane crensl u GamHu Kpemist 06pa3yioT coboil HEempaBUIBHBIN TPEYroNbHHK [3,
c.94]. Bepx KpemiieBckoil cTeHBI yKpalleH 3yOIlaMi B BHIE JTACTOYKHHOTO XBOcTa. B 0oub-
[IMHCTBE 3yOIIOB CIIeNIaHbI MeNIeBUHbIe OOHHUIBL. B cTeHax mMmerorcs amOpasypbl. CHapyxu
CTEHBI TTIaJKHe, C BHYTPEHHEH CTOPOHBI MMEIOT apOYHBIC HHUIIM. DTOT TPaJUIHOHHBIN MPUEM
MpU3BaH OOJETYUTh M YNPOYHHUTH KOHCTPYKLHMIO coopyxeHHs. [loctpolika GamrieH Benach ¢
TaKUM pacyeToM, 4TOObI C HUX MOXKHO OBUIO BECTH CTPENbOy Kak BIEpes, TaK M BIOJIb CTEH,
Mo3TOMy OalllHU BBICTyNanH Brepea. Hapsiny ¢ apyrumu, BaxkHyr0 poib B 006opoHe Kpemus
urpamn bexnemumesckast (MockBopenkast) 6amHs, o00poHsBIIas nepenpaBy uyepe3 MockBy-
peky, u Cpenssisi ApceHasbHasi, NMOCTPOSHHAs IS OOOPOHBI C1abo 3aIIMIIEHHOI ceBepo-
3amagHoi cTopoHsl Kpemis.

Bexnemuieckas (MockBoperikast) Garrms (1488 r.) 00s3aHa CBOMM MOSIBIICHHEM HTa-
TBSHITY-apXuTeKTOpy Mapko Pyddo. PacnionokeHa oHa B FOT0-BOCTOYHOM YTITY KPEMIIEBCKOM
CTEHBI, OKOJI0 MOCKBBEI-peKH B MOCKBOPEIKOTO MOCTa, OT KOTOPOTO M IPOMCXOJHUT BTOPOE,
Ooutee mo3IHee Ha3BaHue OalIHK. bekneMueBckoi e€ Ha3BajaK U3-3a TOTO, YTO IO COCE/ICTBY C
Kpemiiem pacnonarancs asop MockoBckoro 6ospuna beknemuiieBa lMBana Hukuruua, siBisis-
IIErOCsI TJIaBOM OOAPCKO# OMIMO3UIINH, TPOTHBOCTOSIBINICH BETMKOKHSKECKON BIacTH. Bacumwii
111, HattenneHHBIN Ha TIpaBJICHHE CTPaHO# 6e3 OOsIPCTBa, OTAANT NMPUKa3 Ka3HUTH bekiiemMuIeBa, a
BCJIEJT 32 €T0 CMEPTHIO OAIITHIO ¥ MOABOPHE MPEBPATHIIN B TOCYIAPEBY TIOPHMY.

Crout Taxkxke OTMETHTh, uTo Bacwmmit ||l ynemsn Gombmoe BHHUMaHHe 060pOHHOMY
3HaueHur0 Kpemist. [Ipu vém nepen Kpemném Obu1 BBIKOMIAH POB, MPOXOJUBIINNA TI0 TEPPUTO-
puu veiHemHed KpacHoii mimomanu u coeaunsaBiuiicst ¢ BogamMu HernuuHo# 1 MOCKBBI-peKH.
Taxum ob6pazom, Kpemis ctas coBepIieHHO HENPUCTYIIEH.
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Konctpykuus Oamrnu, npeacraBieHHass YETHIPbMS SIpycaMy, ITO3BOJISUIA BECTH KPYTO-
BOM 00CTpen, Tak Kak B CHIIy CBOETO MECTOHAXOXKACHHsS OHAa BOCIIPHHMMAJA yJaaphl HacTyma-
IOIUX BOMCK camoif nepBoil. Ha BepxHel miomanke 60eBoi IMOCTPOHKH pacroiarajiuch 0oi-
HUIIBI HaBecHoro 0o0s. B moazemense beknemuineBckoi 6amHu HaXOIUICS TAHHUK-CIYX, 1103-
BOJISTIOMIMH MPeTyNpPeTUTh IOIKOM HEPUATENS O TOPOLI.

B nauane XVIII Bexa no npuka3sy Iletpa | Ha ciydait HamageHUs Ha TOPOA BOKMCK Mpo-
TUBHUKA OamrHs ObLIa 3HAUUTENbHO yKperuieHa. OHa 1mojBepragach pEMOHTY 1OC/IE HAIIECTBHS
Hamoneona bonamapTa, a Takke moTepriena paspymieHus B nepron pesomronun 1917 rona, HO
yKe depe3 HeCKOJIBKO JIET CHOBa BRITIIAEINA To-TIpeskHeMy. Clienyromasi peKOHCTPYKIHS ObliIa
BemonHeHa B 1949 rony, korma OoHHUIIAM BEepHYIH UX IepBOHAYaNbHBIe pasMepe. OcTalbHbIE
3JIeMeHTH! MOCKBOPEIKOI OaIlIHy MOYTH HE PECTaBPHPOBAIIHCE.

Cpenuroro Apcenanbhyo 6amsio (1495 r.) cTpouTeny pactonoKmim Mex 1y TPOHIKOit
1 ApceHanbHOU YTIIOBOH OaliHeil co cTOPOHBI HBIHEIIHETo AJIEKCaHAPOBCKOro cana. Bosse-
JieHa OHa OblTa A7 3aIlUThl CeBEpO-3amagHoON cTOpoHbl Kpemis, a 10 3Toro 3aech HaXoAMWIach
Oamag [Imutpus JJoHCKOrO, BO3BEZCHHAs €IIE€ BO BpeMEHa €ro mpaBlieHHus. MecTHOCTh Oblia
BBIOpaHa ISl TOCTPOMKH IOTOMY, YTO OHA OTJIMYANach TBEpABIMHU mouBamu. K Tomy xe, Jro-
Oble BO3BE/ICHHBIE KOHCTPYKIUH JIOJDKHBI OBUTH COXPAHSTHCS JIydIe BCEX OCTANBHBIX 33 CUET
UX PacIONIOKEHUS Ha BO3BBIIICHHOCTH.

[MpoexTrpoBanueM OamHKu 3aHUMaNCs HHKeHep u3 Mramun Anomsno na Kapkano. [lo
XVIII B. 6amHs Ha3zpBanack I'paHeHOM, a COBpeMEHHOE Ha3BaHHE MOIYYMIIa TTOCIIE BO3BEACHHS
Ha teppuropun Kpemust 3manust Apcenana. B 1821 roay mpu yctpoiicTBe ANleKCaHIPOBCKOTO
caga y moJHOXHs GanrHu ObLUT COOPYKeH rpoT B mamsath OtedecTBeHHO# BoitHbl 1812 rona, u
Cpenusist ApceHanbHas OalIHs MOMyYria elle OQHO Ha3BaHue — ['poTckas.

OpHako caMOi W3BECTHOW M y3HaBaeMoil OamrHeli MockoBckoro Kpemus sBisercs
Cnacckast 6amast (1491 r.). Ona BctpoeHa B BoCTOUHYIO CTEHY, 3HAMEHHTA CBOMMH YacaMy —
kypanTamu. 10-3taxkHas Cnacckas OamrHs Obuta Bo3BeleHa IpH BesukoM Kusize VBane |11 ura-
nbsHCKUM apxuTekropoM IIserpo Comapu. Tak kak Hemopjaneky Haxonuics xpam ®poina u
JlaBpa, He coxpaHMBIIMICS MO HAMIMX JHEH, TO MepBOHadaIbHO CraccKyro OamrHiO Ha3bIBAIU
®pomnosckoii. Ee BopoTa, Bexomanme Ha KpacHyro mroniaas, Bcerna ObUTH TIIaBHBIM Hapaj-
HBIM BBe3/10M B Kpemib. OHE 0000 MOYNTATNCH B HAPOAE U JAXKE CUUTAINCH CBSITBIMH: MYX-
YUHBI JOJDKHBI OB MPOXOAUTH B HUX C HEMOKPHITON TOJIOBOH, a Mpoe3karth yepe3 Cracckue
BOPOTa BEPXOM 3aIlperanock. BopoTa cimyuim 11t BBIE3I0B Lapsi, TOPKECTBEHHBIX BBIXOJ0B
narpuapxa, BCTpe4 HHOCTPaHHBIX ITOCJIOB.

Han mpoe3aHbiME BOpoTaMu ObLTO M300pakeHo aBa 00pa3a Xpucta: ¢ Hadana XV Be-
ka Crac CmouieHCKHH ykpatan Bse3l B Kpemib, a yxxe co Bropoit nonoussl XVII Beka mo-
sBuiics obpa3 Craca HepykoTBopHOTro co ctopoHs! Bele3na u3 Kpemms. B cBsi3u ¢ atuMm oco-
ObIM ykazoMm 1658 ronma mapp Anekceit MuxaiinoBud mpukasaial H3MEHHTh Ha3BaHue dpoios-
ckux BopoT Ha Cracckme. DTOT e IrojJf MOXKHO CUHTAaTh W TOJOM IPHCBOCHHUS OallHe HOBOTO
Ha3BaHUA - «Cracckas». OIHAKO ¢ MPUXOIOM K BIIACTH OONBIIEBIKOB HaIBpaTHEIM 0Opa3 Cma-
ca HepyxotBopHoro 6su1 yrpagen. O6pa3 Crraca CMOJIEHCKOTO TaKkKe CUHTAJNCS YTPadeHHBIM,
noka nposeaéHHoe B koHue anpens 2010 roga 3oHaupoBaHue HagBpaTHOro knorta Cracckoit
OallHK He MoKasayio Hajauume oOpasza XpucTa moa cioeM mrykarypku. B aerycre 2010 roaa
MKOHa ObUTa OTKPBITa M OCBAlIeHa, a 3umoii 2011 roxa pecraBpaloHHbIe pabOTHI MOJHOCTHIO
3aBEPILIINCH.

B 1625 rony Ha Criacckoii OamrHe ObUTH YCTaHOBJIEHBI MIepBbIe Yachl. OJHAKO TOJUIAH/I-
CKHe KypaHTBI, KOTOPbIE HaXOAATCs Ha OalrHe B HacTOSIIEe BPeMs, MOSIBIIINCE TONBKO B 1707
roxy. KypaHTel MHOTO pa3 pecTaBpHpOBAIIICH, a OCIEHIO KPYITHYIO PECTaBPAIHIO MPOBEIN
B 1999 rony, cHOBa TIO30JIOTUB CTPEJIKH, TU(PHI 1 BOCCTAHOBUB UCTOPUIECKUI OOJIHK BEPXHHUX
sipycoB. K KOHIly TOro jke rojja mpoBejx U MOCIEeIHIO HACTPOKKy 0os1 KypanToB. OHH cTanu
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HCTIONHATH TOCYIapCTBEHHBIH r'MMH Poccuiickoit denepanun, opunnaibHO yTBEPKAEHHBIN B
2000 romy.

B 3akmouenne xo4eTcss OTMETHTh, YTO, HECMOTpSI Ha MHOTHe pecTaBpanuu Kpemis, oH
COXPAHHJ CBOIO BETMYECTBEHHOCTh M HEMIPUCTYMHOCTh. MoIHas 3ammra KpeminéBckux cTeH u
GarieH mo3Bosmia MOCKBE BBICTOATh B OOphOE C HENPUATENEM H CTPAaTETHUECKU COXPAHHUTH
cBo¢ nocTosiHUe Utd Oynymux nmokojeHuil. Ancam6is Mockosekoro Kpemist u Kpacuoit mio-
mragu BHeceH B Crmmcok Bcemupnoro nacneans JOHECKO. On sBnsercs, moxanyi, camoit
MIEpBOIl TOCTONPUMEYATENBHOCTBIO, TI0 KOTOpoi MOCKBY y3HAIOT BO BceM mupe. CTOHT, OfHa-
KO, NIOMHUTbH, KaKUMH TPYIDAaMH W YCHJIMSMH JOCTHIAeTCs BO3BEICHHE COOPYKEHHH TaKOro
Maciiraba 1 Kakyro QyHKIHIO OHH IPU3BaHbI HeCTH [4].
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A.A. Hlynukosa

Cmyoenmxa HOVHUC 1-4

Hayunvii pyxogooumenv — O.M. Bvizosa, kano. ucm. nayk, ooyenm, 0oyeHm Kapeopsbl ucmo-
puu u gunocoguu

JOM IMALIKOBA - OJMH U3 APXUTEKTYPHbBIX CUMBOJIOB MOCKBbI

Jom IlamkoBa — 3TO BeNMYECTBEHHOE 37[aHHE, BO3BBINIAIOIIeecs HAa BaraHbKOBCKOM
XOJIMe, Ha IepecedeHHH MOX0BOH ynuIsl 1 3HaMEHKH, W CUUTAIONIeecs OJHUM n3 Hauboiee
W3BECTHBIX U KPACUBBIX 3/1aHUH MOCKBEL

OCOOHSIK, TTOCTPOEHHBII B CTHJIE KJIACCHIM3Ma, COCTOMT W3 LEHTPAIBHOTO 3[aHHS U
JBYX KpPbLIbeB, KOTOPBIE ObLIM MPHCTPOSHBI Mo3Xke. ['TaBHBIA BXOJ B HErO PACIOJIOKEH CO
cTopoHbl CTapoBaraHbKOBCKOTO TEPEYIIKa, a MapaaHblil Gacaj BEIXOAUT HA MOXOBYIO YIHUIy U
obpaméH k bopoaunackomy xonmy u Kpemitro. Oto nepBoe He LepkoBHOE 31aHHe B MOCKBe, U3
OKOH KOTOPOTO OTKpBIBaeTcs mpsiMoil BUI Ha Kpemis, a Takke Ha MBanoBckyto u CoOopHYIO
IUTONIAAN. 3/IaHUE C €r0 HapsAHBIMH YKPAIICHUSIMHU, TOPTUKAMH, KOJIOHHAMHU M yCTPEMIEHHBIM
BBBICH O€NIbBEIEPOM BOCIIPHHHMMAeTCs Kak MOHYMEHTaJbHas CKYJBITYpa, BOAPYXEHHas Ha
CBOCOOPa3HBIi beaecTal.

[NepBonavaneHO nBopen BHITIAen WHadye. OH ObUT BBIKpalleH B OJeXHO-OPaHIKEBBIN
1BeT. B ranepesx, CBS3BIBAIOIUX ITaBHOE 3/1aHUE C (IIUTENSIMU, OTCYTCTBOBAIIM KPBIIIK — TaM
CTOSUTH JIepPEBbsI B KaIKaX, M UTPa CBETOTEHH OT BETBEH JiepeBheB Ha (hacamax menana oM Oyk-
BaIbHO HapsmuM. HaBepxy, Ha BeHJaromeM 31aHue OapabaHe, KOJIOHHBI paclojarainch Ha
PacCTOSIHUM APYT OT ApYyTa, YTO MPHUAABAIO ABOPILY BO3LYyMIHOCTh. Ha mocineqaem staxe Obum
OKOIIIKH, KOTOPBIE Ha JaHHBIH MOMEHT 3aJIo)eHbl. dacajipl IoMa yKpaniain KOJOHHBI KOpHH)-
CKOTO OpAepa, Ka3aBIIHecs HEBECOMBIMH, a Ceiiuac MbI BUAUM KOJIOHHBI HOHHYECKOTO opJiepa —
OHHM OBLIM caenaHbl mocie moxapa 1812 roma. J[Boper BeHYana craTyst MUHEPBBI — 31aHHE
Onaromapsi eif kasanoch emeé Bbimie. Ha kpbiie BeCHOW BBICaKMBANUCH aMIenbHble 1BeThl. Co
CTOpOHBI MOXOBO# yIHIBI OBIT YCTPOEH Caj C PeIKHUMHU IEPEBBAMH, C ABYMs OacceiiHamMu n
¢doHTaHaMH nocepeanHe. B HEM pasrynnBany MaBIMHBI, B KIETKaX OBUTH Pa3BEIIaHBI PEAKHE
NTHIBI — UX pa3BeneHne Oput0 X0001 xo03smHa. Ecii mocmoTpets Ha oM [lamkoBa cBepxy, oH
BHINVIIINT Kak KpecT. Jlom Bo3BeneH o 3aka3y [lerpa Eroposuua [lamkoBa. OH X0Ten mocTpo-
UTb JABOpELl, KOTOPBIi ObI Opa3nil BceX, M 3TO NONy4minock. Ero uMs ocTtanock Ha Beka B HCTO-
PHMH UMEHHO B CBSI3H C BEJIMKOJICTHBIM JOMOM Ha BaranbkoBckom xomnme [1].

VcTopuKn apXUTEKTyphl CXOIATCSA B TOM, YTO JIOM IOCTPOEH IO HpOoeKTy Bacuims
VBanoBnua baxeHOBa, XOTs HMKAKUX NMUCbMEHHBIX HCTOYHUKOB, MOJTBEP)KIAIOIINX €ro aB-
TOPCTBO, HET — TOJIKO YCTHAS TPAJULIHUS U, KaK TOBOPHUTCS, ““‘0a)KEHOBCKHUIT MOYepK”.

Crpowuics 1oM OBICTPO — 34aHUe OBIIIO BO3BEACHO 32 JBa CTPOUTENBHBIX ce30Ha 1784-
1786 ronos. Ho Bnagen ceoum umenuem [1.E. [Tamkos Bcero 4 rona. [IpsMbIX HACIETHUKOB Y
HETo He OBUIO, W TIOCTe €r0 KOHYHMHBI BIafeHHe Mepenuio ABoopoaHoMy Opary. IIpn moxape
1812 roga moM odeHb CHIIBHO mocTpanai. [IpuMedaTensHo, 9To mocie moxkapa 1812 rona 31a-
HHME — HEMHOTO€ W3 YaCTHBIX BJaJCHHH — BOCCTAHABIMBAIOCH HA CPEICTBA TOCYJapPCTBEHHOI
kasHbl. Tak uto XIX Bek BHEC B ero 00JHMK CBOM apXUTEKTypHbIe KoppekTuBbl. B 1831 romy
rocyJIapcTBO BBIKYIHIIO JBOPEL y POJCTBEHHHMIbI [lalikoBa — CHa4ana B HEM pacIojaraics
JIBOPSIHCKUI MHCTHUTYT, MOTOM 4-51 ropojckasi ruMHa3us. A B 1862 roay, mocie npuHsTHS pe-
meHns o nepeesne PymsnneBckoi komreknuu u3 IlerepOypra B MockBy, 31aHKe CIIEIHANTBEHO
TIepecTpanBaIOCh MO My3eH.

I'pad Hukomait IletpoBrmu PymsiHIIEB — BUIHBIN AWIUIOMAT, MHUHHCTP HHOCTPaHHBIX
nen. Ero emé Ha3pIBamM OpraHU3aTOpOM HAayKH — OH cOOpajl OrpOMHOE KOJIHYECTBO KOJUICK-
Ui MOHET, MHHEPAJIOB, STHOrpa(UUeCcKuX MaTepHaoB, pyKoIiceil U, KOHEYHO ke, KHUT. Ero
6ubmoTeka HacunThiBasia 28 Thic. TOMOB. KoJutekIus 3Ta u ceityac Haxoaures B poumax PI'B.
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Jereit y Huxonas IletpoBnua He OBbUIO, MACEMEHHOTO 3aBEIIAHMS OH HE OCTaBMWJI — TOJBKO
yCTHOE pacropspkeHue csoeMy Opaty, Ceprero IlerpoBudy, mepenaTs KOIIEKIHIO «Ha Oiaroe
npocsenienuey. Cepreii IlerpoBud oOpartuics ¢ MUCEMOM K AslekcaHapy I, KoTopblif noamucan
yKa3 0 mepefade KoyleKnuu PymsHieBa «Ha Omaroe mpocBemieHue». MockBa HyXIanach B
myonuuHoi 6ubnuoteke, a B [leTepOypre HEOOXOIMMBIX CPEACTB Ha MOAAEPKAHUE KOJUIEKIIUH
He BbIAeIsIochk. M Toraa Obl0 MpHUHATO pelieHne o nepeoje PymsaHnesckoro myses B Mock-
By. B 1862 roay Bcst komutekuusi PymsiHieBa Obi1a pa3mMernieHa B mepecTpoeHHoM st Heé Iari-
KOBOM JIOME.

3a mepBsIif rox cymecTBoBaHus B MockBe 6ubimoreunsi ¢poua Bepoc 10 100 ThIC. 3k-
3eMIUTIPOB — JIFOIU HECIIH, TApHIM KHUTH U JPYTHe SKCIIOHATHl B KOJUICKIHUIO, B YUCIIE TapUTe-
neit O ¥ uMmnepatop Anexcaunp |l ¢ cympyroit. XynoskecTBeHHast KouieKus PyMmsHIeB-
CKOT0 My3esl OBICTPO IOTONHsIack, U B Hayajge XX Beka ObLIO MOCTPOEHO IBYX3Ta)KHOE 371a-
HHUE KapTUHHOM ranepeu (apxurekrop Hukomnaii JIbBoBuy LlleBsAKkoB).

Iocne peomtonnu 1917 roaa sKcroHaTh My3est ObUTH TepeaHbl B 162 My3est cTpaHbl,
a BOT KHUTH ocTanuch B IlamkoBoM nome. D10 crano HavanoM Poccuiickoii ['ocynapcTBeHHO#M
oubnmorexn — kpymHeimed B EBpore, B (oHmax KoTopol HacyMTHIBaeTCs 45 MIIH eIMHHMIL
xpaHeHust Ha 367 si3bikax [2].

B Teyenne XX Beka MMeTN MECTO NEPHOJUIECKHE YaCTHYHbBIC PEKOHCTPYKIUH 3aHMs.
B 1986 roxay, Bo BpeMsi CTpOUTENLCTBA CTaHIMK MeTpo “Boposuiikas™, neoperr npocen. [lepen
CTPOUTEIISIMU M PECTaBPaTOpaMH yke KoHIa XX Beka BCTala HEMpOCTas 3a[ada — COXPAHUTh
YHUKaIBHOE 3/[aHUE C 04YeHb 00raToil HcTOpHel W OMHOBPEMEHHO HAUMHUTH €ro ynoOHOI ams
10JIb30BaTeNeH-uynuTaTene COBpeMEHHON TEXHUKOM.

B xonne XX - Hagane XX| BeKOB KOMIUIEKCHBIC HHKXEHEPHO-TEXHUIECKUE 00CIeI0Ba-
nust ancam6st Jloma IMamkosa BeimosnHmwia kommanus «KPEAJ» [3].

C 2013 rona Benuch crpoutensHble pabotsl, a B 2016 roxy B PI'B oTkpsutocs yHH-
KaJIbHOE BBICTABOYHOE INPOCTPAHCTBO - VIBaHOBCKHMH 3ai. BO3HMK OH B pe3ynbTaTe pPEeKOH-
CTPYKIMHU Ha (yHIaMEHTe KapTHHHOH ranepen PymsHIIEBCKOTO My3es. 3aia CHaOXeH MYJbTH-
MeJHacTeHJaMi. PeKOHCTPYKIUS M COBPEMEHHBIE METOJbI MY3€HHOTO MPOEKTHPOBAHMS IIpe-
BPATHJIM €TO B COBPEMEHHOE KOHIIENTYalbHOE apT-NIPOCTPAHCTBO, OPTaHW30BAHHOE TaK, YTOOBI
MYTEIIECTBHE 10 BHICTABKE OBLIO MHTEPECHBIM U MPUATHBIM [4].

Y nuButensHbI oM [lamkoBa yxe Oonee AByX BEKOB IPHBICKAET K ceOe TypUCTOB U
MockBu4ed. OH BO3BBINIAETCS Ha XOJME B CaMOM LeHTpe MOCKBBI Kak CHMBOJI BEYHOCTH U
KpacoTsl, nobexaaromieii Bpemsi [5]. PernonanbHble BIacTH, apXHTEKTOPBI, PECTaBPATOPBHI,
HAaceJIeHHE TPOSIBISAIOT CTPEMIICHHE COXPAHUTh YHHUKAIbHBINA 0COOHSIK [6].
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Hayunvii pyrosooumens — /I.A. Jleonosa, cm. npenodasamenv kagheopuvl pusuxu

HUCCIEAJOBAHUE T'THNTAHTCKHUX UMITYJIBCOB IIYJIbCAPOB

JaHHast paboTa MOCBSAILEHA HCCIEIOBAHUIO TUTAHTCKUX HUMITYJIbCOB ITyJIbhCapoB Ha 4a-
crote 111 MI't ¢ moMoOmIBIO CIEHAIBFHOTO HAYy9HOTO 000PYAOBaHHS B YACTHOCTH PagnoTeNe-
ckona BCA ®MAH, npenocraBieHHOT0 Y4eOHBIM EHTPOM acTpO(GHU3UKU H pafioacTpOHOMHUN
[TymuHCKOTO TOCYyJapCTBEHHOTO €CTECTBEHHO - HAYYHOTO MHCTHTYTA. Tema mpeacTaBiseTcs
aKTyaJbHOH 110 HECKOJIBKUM IIPHUYMHAM. Bo-TiepBhIX, sBI€HHE I'eHepaliy THTaHTCKAX UMITYJIb-
COB 3aTPYIHUTENBHO OOBSCHUTH B PaMKaxX KJIACCHUECKOW MOJETH paJHOM3IydeHUs MyJbcapa,
TaK KaK €CTh BBICOKas BEPOSITHOCTh TOTO, YTO MEXaHU3MbI T€HEPaIlUU OOBIYHBIX M THTAHTCKUX
HMITYJIbCOB Pa3IUYHBl. BO-BTOPBIX, MyNbCapbl ¢ TUTAaHTCKUMHU MMITYJIbCAMH HE YAAeTcs IOKa
00BETUHUTH B OHY TPYIITY IO CXOXKHUM (PU3NYECKUM XapaKTEpUCTHKaM (KOMOMHAIMAM Iapa-
METpPOB), YTO TAKXKE YCIOXKHIET (HM3MICCKYI0 MHTEPIPETAIMIO SBJICHUS TeHepaluy Hapsay C
OOBIYHBIMU HMITYJIbCAMH ITyJbcapoB. Pa3paboTka TEOpHUHM H3IyYSHUS TaKUX HMITYJIECOB
OCJIOKHSETCSl TeM, YTO CYLIECTBYIOLIIMH O00BEM CTaTHCTHYECKHX JAHHBIX SBHO HEIOCTaTOYCH
(kak 1o ymciy 00BEKTOB, TAK U IO OOIIEMy YHCITy HAOJIOICHUI HMITYJIbCOB, B OCOOCHHOCTH
JIONTOBPEMEHHOT0, B T€UCHHE MECALEB U JIeT, MOHUTOpuHTa). CienoBaTenbHO, U3yIeHHEe TH-
TaHTCKUX HUMITyJIbCOB IyJILCAPOB MO3BOJIIET JTydlle MOHATh KapTHHY CO3/[aHUS BCEIICHHOMH, ee
CTPYKTYpY, pu3ndeckue cBOHCTBA U SBICHHUS.

Ilynvcap — KOCMUYECKUN UCTOYHMK paauo
(pamuorynscap),  ONTHYECKOTO  (ONTHYECKHA
MyJbCap), PEHTTEHOBCKOTO (PEHTTCHOBCKUH ITYJIb-
cap) W/wim ramMma- (raMma-Iyibcap) H3IydeHHUH,
NPUXOIAIIMX Ha 3eMII0 B BHIE MEPHOAUYECKUX
BCIUIeCKOB (umirynbcoB) [Www.ru.wikipedia.org].
B cooTBeTcTBUM C JOMHHHUpYIOLIEH acTpodu3mye-
cKo# Momenu (cM. puc. 1), mynbcapbl H300paKaoT
BpAIIAIONIUecs HEHTPOHHBIE 3BE3/bI C MATHUTHBIM
MoJIeM, KOTOPO€ HAKJIIOHEHO K OCH BpallIEHHMsI, YTO
MOPO’K/IAET MOAYJISLHUIO NMPHUOBIBAIONIETO U3ITyyde-
HHUs Ha Hally IUIaHeTy, KOTOpO€ HCITyCKaeTcs B
BUJIE Y3KOHANPABJICHHBIX ITOTOKOB H3JIyUCHUS.

nyrscapa Bcenencrue BpaiieHuss HEMTPOHHON 3BE3/bI IM0-

TOK W3Iy4eHHS OKAa3bIBaeTCsi B IIOJE€ 3PEHHUS

BHEIIHET0 Ha0IoaTe s depe3 OJNHAKOBBIC IIPOMEXYTKH BPEMEHH — TaKUM 00pa3zoM, o0pasy-
I0TCSl MMITYJIBCHI MyJibcapa. [2]. PaguoacTpoHOMHYECKHE MCCIIEIOBAHUS MyJIbCAPOB MPOUCKO-
It yxke 48 et ¢ MoMeHTa ux oOHapyxeHus B 1967 roxy O. Xsroumem u [I. bamn. Ipencras-
nss co0o0i Bpalaronyecs: HeHTpOHHbIE 3Be3/bl ¢ OTPOMHBIM MAarHUTHBIM IOJIEM, IyJIbCaphl
SIBJISTFOTCSI 00BEKTaMU MPUCTAJIBHOI'O0 HU3Yy4YCHUA. 3a sToT nepuoa BpEMEHHM MHOTUE CBOMCTBa
pagHoM3IyYeHHUs IyJIbcapoB OBUTH M3Y4YEHBI, TaKHE KaK CTAOWIBbHBIN cpeanuil nmpoduis, a¢-
(et 3amupanus u3nydeHus. Ho, 10 cux nop MexaHU3M pajilOU3IydeHHs MyJIbCapOB OCTACTCS
HeusBecTHbIM. [3] T'MranTckue UMIyJIbCBI IIPEACTABILIIOT CO00H yHHKAIBHBIH (EeHOMEH pe3Ko-
TO YBEIWYEHHS] HHTEHCHBHOCTH HUMITYJIECOB ITyIbCapOB, KOTOPBIA B COTHH W THICSYU pa3 Mpe-
BBIIIAET MHTEHCHBHOCTH CPETHEro NMpoQuiIs. DTO sIBIEHHE OOHApYKEHO BCEr0 Y HECKOJIBKHX
ITyJTECAPOB, TOITOMY €0 H3yUEeHHE SBIISCTCS YPE3BBIUAHO HHTEPECHBIM U BaXKHBIM JJISI TOHU-
MaHUs ero Npupojpl. ' MraHTCKHe UMITYNbCHI, HAOJOAaeMble Y psiia MyJIbCapoB, IEMOHCTPH-
PYIOT pekopAHyIo i BeeneHHoit IpKOCTHYIO TeMIepaTypy, KOTOPOi COOTBETCTBYET BBICOKAs

Puc.1 Cxemamuueckoe uzobpasicenue
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wiotHocTs SHeprun 10715 spr/cm3. 'MraHTCKMM HMMITyJIbcaM COOTBETCTBYET BHICBCUHBAHHE
SHEPIHH 4epe3 CIydaifHO BO3HHKAIOIIUE INeNH (IPOCBETHI) B MarHUTOC(HEpPEe OTKPHITHIX CHIIO-
BBIX JIMHKI. OHU IPEBHIIAIOT OOBIYHBIA YPOBEHb paJHomM3iIydeHus myiabcapa B 1000 u Gonee
pa3. Bemblitkn kKopoTkre U 1o ¢a3e B OOJIBLUIMHCTBE CIy4aeB COBIANAIOT C TIaBHBIM HMITYIIb-
coMm mynbcapa. Hanbonee M3BECTHBIM IMyNbCApPOM, TEHEPHPYIOIINM «KJIACCHUECKUE» TMIAHT-
ckue ummnyibesl (manee ['N), sensiercst mynbcap B Kpabosuanoii Tymannoctu, PSR B0531+21.
Bosiee TiaTenbHbIH aHaIM3 qaHHOTO siBieHus nposend k. M. Carron u [I. X. Creiinun. [4]
Taxxe He CTOMT OCTaBIATH O€3 BHUMAHHS ITyJIbCapbl, HHIMBUAYAITbHBIE HMITYIbCHl KOTOPBIX
mpeBbIIIaoT cpeaauil mpoduas B 20 u 6onee pa3 Ha 18+30 MI'n. Vcxons u3 mociaeqHuX aaH-
HBIX, IyJibcap B MaremnanoBoMm obiake, J0529-6652, kak u J0540-6919, Tak e, BepoOsTHO,
oGamaer MexaHm3MoM reHeparun [V, Tak kak BpeMeHaMu AEMOHCTPUPYET UMITYIbehl B 20 1
Gosiee pa3 MPEBOCXOMAIINE CPEeAHHUH Mpoduie Mynbcapa, a paclpefesiCeHUEe HMITYJIbCOB IO
9HEPIUU OTHOCHTEIBHO CPETHEro Mpoduiis UMeeT OMMOAANTbHBIN BUII.

[IpoBenenHoe uccnenoBanue BpeMenu npuxona I'M Ha neproaUYHOCT U TPYNNHUPOBA-
HHE M0 BPEMEHH 0Ka3aJlo, 4TO HET HUKAKHUX J0Ka3aTelbCTB HAMYMs KaKOH-THOO0 CBA3U MEX-
Iy MHTEHCUBHOCTBIO COCEIHHX WM OJIM3JIEKAIINX UMITYJIbCOB, KaK B KOPOTKHX, TaK U B JUIU-
TEJILHBIX IPOMEKYTKax BpeMeHH. Bpemena nosienenus ['M He3aBUCHMBI IpyT OT Apyra U HOCST
CITyJaiiHBIH XapakTep pacrpezneneHus. [loxasisroneMy OOJBIIMHCTBY ITyJIbCApPOB TAKOE MOBE-
JIEHUE HEe CBOMCTBEHHO. 3a OTKPHITHE ITyJbcapoB DHTOHM Xbionmry B 1974 rony Oblna mpu-
cyxneHa HobeneBckas nmpemus mo ¢usuke. OTKPBITHE JEHCTBUTENBHO OBLIO BBIAAIOMIMMCS, H
JIMIIb Ha3BaHUE OKa3aJoch He TOUHBIM. Ilyibcaphl BoBce HE MyIbCHUPYIOT. DTO Ha3BaHHUE JalH
UM TOTJa, KOTAA elle IOJaraiy, 4TO 3TO 3BE3Ibl, KOTOPhIe NMEPHOAUYECKH PACIIUPSIOTCS U
cxumarores. Ilynbcapel - 3T0 Bpamaromuecss HEMTpoHHBIE 3Be3zbl. Ho HazBaHue OCTaBHIIM.
Pamnoreneckon BCA (Bompmas Cundasnas AHTeHHa) PU3HYECKOro MHCTUTYTa AKaJaeMHU
Hayk mpexcraBisier co0oii maccakxHbI MHCTPYMEHT B BHJE JBYMEPHOH SKBHUAMCTAHTHOH (a-
3UpyeMoil aHTeHHOH penreTkH, cocTosimel u3 16384 Bubparopos, codpaHHBIX B 256 psioB 1O
64 nunons B KakAoM. PanuoTeneckonoM NpHHUMAaeTcs OIHA JHMHEWHas IOJSIpH3alus B
HATIPABIICHUH «BOCTOK-3arIa». I eoMeTprdecKie pasMepbl aHTeHHS! - 187x364 M (~ 72000 M?).
D¢ dexTuBHAS MIOMAAL PAANOTEIECKONa B HANIPABICHUH Ha 3€HUT, 1O PE3yJIbTaTaM UCCIIEI0-
Banmus anTerss B 2010 1., coctasmser 200004000 M2, 3a cueT GOIBIION MIOMAAH U CHCTEMBI
C MOJHBIM 3aIloHEeHHeM anepTypsl, BCA SBIIsSeTCsl OJJHUM M3 CaMbIX BEICOKOUYBCTBHUTENIBHBIX
WHCTPYMEHTOB B METpoBOM nuamna3oHe pagnoBoidH. BCA ®UAH wumeer nBe He3aBHCHMEIC
JarpaMMbl HalpaBICHHOCTH. J(MarpaMMbl COpPHEHTHPOBAHBI Ha HEOECHBIM MEpHAMAH, 4TO
M03BOJISIET HAOMIOAaTh 0OBEKTHl BO BPeMsl UX KYJIbMHHAIMH, a 38 CUYET CYTOYHOTO BpAIlCHUS
3eMit IPOU3BOJNTCS CKaHMPOBaHUE HeOecHOH cdepbl. Pasmep nmyua quarpammel HampaBlieH-
HOCTH B HAIlPaBJICHWM Ha 3€HHUT COCTaBILIET, 10 YPOBHIO MOJIOBUHHOW MomHocth, ~ 0.5 x1.
LlenTpanbHas yacrora npuema BCA — 111.5 MI'n.

ERE :

Puc. 2. Cxema ycmpoticmeéa FCA OHAH. Puc. 3. Humepdeiic ReadIndPulse.
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B xone Hacrosmieit paboThl OBUIM MPOBEACHHBIC HAOMIOACHUS OOJBIIOrO KOJIMYECTBA
ITyJIECApOB B PEeXXMMeE 3alMCH HHIUBUIYaIbHBIX HMITYJIbCOB. [IpoBenieHa nepBiuyHas 06paboTka
MOJTYYEeHHBIX HAOMIONATEIbHBIX JaHHBIX, COPMHUPOBAHEI CpeAHHE MPOGHIN 32 CEaHC, IPOBe-
JICH aHAJIM3 JIAHHBIX Ha HAJMYME y IyJbcapoB MexaHu3Ma reHepauuu ['M. JInst HEKOTOpPBIX
IyJIbCApOB MPOBEACH JOJITOBPEMEHHbBIH MOHUTOPHHT, B OTACIBHBIX CIy4YasX HaCUUTHIBAIOIIMI
6osree 100 ceancoB HabGmoneHuil. [lepBuunas 00paboTKa pe3yabTaTOB HAOMIOACHHS MO BCEM
HaOJIOIaTebHBIM TIPOrpaMMaM pou3Bouiack B nporpamme ReadlndPulse. B xoxe nepsuu-
HOM 00paboTKM TporpamMMa BBIABajJa CPETHHI NMPOQHIb HCCISIyeMOro Mybcapa, MOIydeH-
HBIH 32 OJJHY CECCHIO HaOJIIOICHNH, a Takke HanOojIee MOITHBIN HHANBHIYaJIbHBIN HMITYJIBC 32
ceccuto. PesynbraTel HaOMIONEHWI M HMX IEPBUYHOH 0OpabOTKM apXMBHUPOBAHBI Ha (aii-
cepBepe OoT/ena ImyiabcapHoi actpomerpuu. B mepnon ¢ 2011 mo 2013 rr. Ha paxuoTeneckorne
BCA ®UAH na gacrore 111 MI'n1 66110 mpoBeneHo 1695 ceancos HabmoAeHHUIT [0 IPOrpaMmme
MOMCKa U MOHHMTOpHHTa ImynbcapoB ¢ ['M. IIpoBeneHa nepBuuHas 00pabOTKa MHANBULYATBHBIX
UMILYJIbCOB IyJIbCapOB, cHOPMUPOBAHBI CPEHUE IPOGUIIH 3a CEaHC, IPOBECH aHAIN3 JaHHBIX
Ha Hanmuuue y mynscapoB ['M anst 36 mynmbcapoB. PesynbraTel HaOMIOACHHN M UX MEPBHYHON
00paboTKH apXUBHPOBAHKI Ha (aiii-cepBepe oTaeNna MyIbCApHON aCTPOMETPHH.

[IpoBenen ananu3 pe3ynbTaToB HabmoxeHus mynbcapa B1112+50. 3aperucrpupoBansl
MOIIHBIC WHAWBUAYaJbHBIC UMITYNIbCHI, B 30 U 0Oosee pa3 MPEBBINIAIONINE CPEIHUA MPODHITH.
IMoka3zaHo, 4TO pacrpeneNneHue, sl JAaHHOTO MyJbcapa He HMEeT SIPKO BBIPAKEHHOTO XapaKTe-
pa. TlpoBenen ananu3 pe3yiabtatoB Habmomenusi myibcapa B0950+08. 3aperucrpupoBans
MOIIHbIC HHIMBHIyaJbHbIC UMITYNIbCH, B 30 U Goiee pa3 MpeBbIIAOIINE CPEAHHN MPOQUIIb.
Pe3ynbraThl B OCHOBHOM COBIIQJIAIOT C paHee OMyOJIMKOBAaHHBIMHU JUISl JAHHOTO ITyJbCapa HC-
clieZIoBaHUAMH pactipeneseHust no sHepruu I'M. TTonTBepikieHa reHepanus HHIMBUTYATbHBIX
nmiynbcoB B 20 u Ooree pa3 MpeBbIIAONIMX cpenHuid npodune y mymscapa B0809+74
[5,6,7,8].

C y4eToM OOJIBIIOro BIUSHUS MEXK3BE3IHON Cpebl Ha HaOII0JaeMble XapaKTePHCTUKU
'l mpencramnseTcs 1eneco00pasHbIM MPOJOIDKUTH MPOTpaMMy HaOJIIOJCHUI MyJbCapoB, Y
KOTOPBIX ObUTH 0OHapykeHbI MomiHble [’ Ha wactoTax 102 u 111 MI' Ha wactorax 600 MI'1g
1 BhIme. B xoze HacTosmei paboThl ObLUIH MPOaHATM3HUPOBAaHB HAOIIONEHHST OOJBIIOTO KOJHU-
YecTBa ITyJIECapOB B peXXAME 3alMCH HHANBHAYAIFHBIX HMIYIbcoB. B mepuon ¢ 2012 no 2015
rr. Ha pamuoreneckone bCA ®UAH na wactore 111 MI'm 6suto mpoBeneno 1695 ceancos
Ha0JIIo/IeHnit o mporpaMMe Moucka 1 MoHHTOpHHTa mynbscapoB ¢ I'U. TIpoBeneHa nepBuyHas
00paboTKa MHANBHIYAIBHBIX UMITYJILCOB ITyJIbCAPOB, IPOBE/ICH aHAJIM3 JIAaHHBIX HAa HaINYUE Y
mynecapoB I'M s 36 mynbecapoB. Mcxozs U3 MOMyYeHHBIX pe3ysIbTaTOB U aHAIN3a JIUTepary-
PBl, MHOTOKOMITOHEHTHBI XapakTep PaclpeAeNeHNs] NHINBUIYAIbHBIX UMITYJIECOB MO MHKO-
BBIM IUIOTHOCTSIM IIOTOKa OTHOCHTENBHO CpelHero mpoduiis B ceaHce He SBISETCS OTIMYH-
TENbHOU 4epToil mynbcapoB ¢ I'M, a MoXxeT Tak ke HaOMIOAaThCs y MyJIbcapoB 0€3 MOIIHBIX
umMmynbeoB. ITo kpaiiHei Mepe, 00JIbIIOe YHUCIIO MYIECApOB ¢ OOBIYHBIMU MMITYJIBCaMHU 00naa-
€T pacrpeeIeHUsIMH, CHIIBHO OTJIMYAIOIIMMHUCS OT HOpMaIbHOTrO. ITynbcapbl OKa3bIBAIOT BIIH-
SIHHE Ha TEYCHHEe KOCMUYECKHX PHTMOB, IUHAMUKY M BOJIFOLIHIO MEXK3BE3IHOW Cpelbl 3a CUET
MOIIIHOTO «ITyJIbCAPHOTO BETPay», TaK KakK MyJbcapbl BEIOPACHIBAIOT OFPOMHOE KOJI-BO SHEPTHH,
HOTJIONIAIOT KYCKU aCTEPOUIOB, CISJOBATENILHO, ACHCTBYIOT Ha MEXKIATaKTHICCKYIO CPEAy.
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BE3OINACHOCTD TIPUMEHEHUSA CTPOUTEJbHBIX MATEPUAJIOB
C HAHOMOJU®UKATOPAMHU

Ceifuac HaHOTEXHOJIOTMU aKTHBHO IPOHUKAIOT B HAIly KH3Hb. Eciam OykBambHO He-
CKOJIBKO JIET Ha3aJl I000HbIe pa3paboTKU CYUTAINCH YeM-TO (PaHTACTHIECKHUM, TO TeTeph OHU
IIAPOKO HCIIONB3YIOTCS B CAMBIX Pa3lIMUHBIX OTpacisix. B Hacrosimiee Bpems morteHiman Poc-
CHH B 00/1aCTH HAaHOTEXHOJIOTHI 1 HAHOMATEPUAIOB, KaK U APYTUX Pa3BUTHIX CTPaH, IPHMEPHO
paseH. CTpouTenbHas 0Tpacib, Kak OJHA U3 OCHOBOIOJATAIOIIHX, SIBIATIACH, SIBISAETCS U OyAeT
SIBIATBCA JUIS HAIIeH CTpaHBl OJHOM M3 CaMbIX NPHOPUTETHBIX, a BHEJPEHUE HAHOTEXHOIOTHIA
B 3Ty cdepy SABISETCS 3aJ0roM sl €€ yCIeIHoro passutus. Poccuio, kak u moboe apyroe
rOCyJapCcTBO, 3a00TUT BOIPOC IOBBIMICHUS YPOBHS JKOJOTHYECKON 0E30MacHOCTH, CO3MaHMs
KoM(OpPTHOIT cpeibl oOMTaHMA. B CBA3M O CTONH MOIIHBIM Pa3BUTHEM HAHOTEXHOJOTWH U
HAaHOMAaTepHAJIOB BO3PACTAET B L[EJIOM BEPOSITHOCTD MX BIMSHUS Ha OKPYKAIOIIYIO CPELy, 3/10-
poBbe uyenoBeKa. [10CKOIBbKY CperHeCTaTHCTHYECKHH ropoJcKoi xutens okoso 90% cBoero
BPEMEHH IIPOBOJUT B ITIOMEIICHHH, HEOOXOAMMO TIIATENBHO CIEIWTH 32 3KOJIOTMYHOCTHIO
CTPOUTENHHBIX HAHOMATEPHAJIOB.

K Hanbonee momynsipHBIM HAHOTEXHOIOTHSM, HCHONB3yeMbIX AT IIPOH3BOJICTBA CTPO-
UTENBHBIX MaTepPHUaIOB OTHOCAT B MEPBYIO ouepeas HaHoMouukaTopsl. HanomoandukaTops
— 9TO cHenUalbHble NOOABKH, KOTOpPHIE NO3BOJIIIOT YCHJINTH T WM HHBIE XapaKTEPUCTHKH
CTPOUTENBHBIX MaTepPHANIOB, HAIIPUMEp, OBBICHTh UX TEXHOJIOTHYECKUE M SKCILTyaTaluOHHbIS
XapaKTepPHUCTUKH, TAKUE KaK IPOYHOCTH, JOJITOBEYHOCTh M HaJIeXHOCTh. Ha ceroqusmHuii 1eHp
caMble PaclpoCTpaHEHHbIE HAHOMOAU(UKATOPH 3TO (ysiepeHsl, (QyJuIeponabl, acTpalieHH,
OJTHOCTIOMHBIC ¥ MHOTOCIIOHHBIE YTJIEPOJIHbIE HAHOTPYOKH, HAaHOYACTHI[BI, 30JIM PA3IHIHOTO
cocrasa u T.1. [1]. Ho MOXHO 111t Ha3BaTh UX “Oe30macHbIME’?

CrnoBo “6e30macHOCTH” BKIIOYAaeT B ceOsl ABa TIIABHEHINMX aCIEKTa: SKOJIOTHYECKast
0€301acCHOCTh M BBICOKAs CTETEHb HAJEKHOCTH B IKCIUTyaTarH. PaccMOTPHM 3TH MOHATHS
6osee moaApoOHO.

B cTpouTensCcTBe rIaBeHCTBYIOIIYIO POJIb UrPaeT BBIOOp MaTepHanoB. B nanHol pado-
Te OBII PaCCMOTPEH OJMH U3 BOKHEHIINX MaTepHalioB CTPOUTENbCTBA — OeToH. Hanomonudu-
upoBanHblid 6etoH (HB) — 3T0 rpynna HaHoMaTepHaioB, C MOMOIIBIO KOTOPBIX MOXKHO YIIpaB-
JSITh HA0OPOM CBOMCTB CTPOMTENBHBIX KoMIo3uImii. HB BBIMIpEIBaeT 1o cpaBHEHHIO C OObBIY-
HBIM OeTOHOM, Garoapst CBoei 0coboii HaHOCTpyKType [2].

s HaHOMO I (PUITPOBAHHBIX OETOHOB XapaKTEPHO:

— CBEpXBBICOKasi IPOYHOCTH MPH CHKATUH;

— MOBBILICHHAS] KOPPO3HOHHAsI CTOHKOCTB;

— JIOJTOBEYHOCTH;

— HU3Kas INIOTHOCTE;

— BBICOKAst OTHECTOMKOCTb.

Oco0OeHHO 3TN CBOICTBA BaXKHBI IIPU MCHOJIB30BAaHUH HAHOMOIU(PHUITIPOBAHHOTO OeTo-
Ha B HECYIIMX 3JIEMEHTax 3JaHHH M COOpYyXeHHuil. Bricokas NMpOYHOCTb M JONTOBEYHOCTH —
KJTIOYEBOM IOKa3aTellb BBHICOKOW CTETNEHH HaIeXHOCTH B IKCIUTyaTaluu. Takux mokasaTenen
MOXKHO JTOOHUTBCS BO3JICHCTBYS pa3NUYHBIMH HAaHOMOAM(HKATOPAMU HA LIEMEHTHBIH KaMeHb,
HampuMep, 30JIIMH Pa3JINYHOTO COCTABa.

Hawn6onee nomymsipHsl MOAN(HUKAIIMY IIEMEHTHOTO KaMHS 30JISIMH, TIPEJCTaBIIOMNIMA
€000 XMMHIYECKHE COSANHEHHS CePhl U XPOMa, TIOCKOJIBKY SIBIISTIOTCS OCTYHMHBIMH M OTHOCH-
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TENBHO ACIICBBIMU. 30J1b CEPhI MPECTABISLECT COOOH HAaHOIUCIICPCHYIO KOJUIOUIHYIO CHCTEMY,
HOJIy4CHUE KOTOPOi BO3MOXKHO JIByMsI METOIaMH: OKUCIIUTEIILHO-BOCCTAHOBUTEIIBHOMN PEaKii-
eif 1 MeTooM 3aMeHbl pacTBoputels. I1o mocienHeMy METOy HACBHIICHHBIH PacTBOp CEpbl
NPHOABIISIOT TIOHEMHOTY K JKHIKOCTH, KOTOpas XOpOIIO CMELIMBACTCS C PACTBOPHTEIEM,
HalpHMep, C alleTOHOM WJIM 3THJIOBBIM CIIUPTOM, HO IUIOXO ¢ BOJoi. OOpa3oBaHHe 3071 THI-
pokcua xpoma (I11) mpoucxoqur B pesynabrare peakini HOHHOrO 0OMeHa MOJHOrO — Heobpa-
THUMOTO TMAPOJIM3a, MPOTEKAIOIIEro MPU CMEIICHHU PAacTBOPOB JBYX COJICH, YCHIIMBAIOIIMX
THAPOIH3 JPYr Apyra. BeimaseHne ocaaka MPOUCXOIUT C BBIICICHHEM YIJICKHCIOrO rasa, B
pe3ysbTaTe 00pasyercss MyTHOBATO-3¢eJIeHbIH 3016 THapokcuaa xpoma (111) [2].

Agsropamu [3] ObUIH MOTyYEHBI CIIeAYIONINE TaHHbIe: Hanboee 3¢ dekTuBHas 100aBKa
— 3016 ruapokcuzaa xpoma Cr(OH)3 npu nozuposke 0,8% (puc.1); MUKPOCTPYKTYpa LIEMEHTHO-
ro kamus c jgobaBkamu Oojiee IUIOTHAs, YeM Yy KOHTpoJbHOTO (6e3100aBoyHOr0) Obpasia
(puc.2).
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Puc. 1. Buusnue 30/1etl HA NPOYHOCMb YEMEHMHO20 KAMHA: d — 3071b Cepbl (Memoo 3a-
MeHbl pacmeopumens),; 6 — 301b cepbl (Memoo OKUCTUMETbHOBOCCTNAHOBUMENbHOU PeaKyuly); 8
— 30716 2UOPOKCUOA XPOMA,; 2—30]18 XpoMama 6apusi.

Ha ynyumenue onpeneneHHbIX GU3NKO-XUMUYECKHX XapaKTePUCTHK BIMSAET U pa3Mep
HaHowactul. Tak, HapuMmep, aBTopoM [4] mokazaHo, 4T0 HEOOXOAMMO HCIIONB30BAThH MEPBUY-
Hble HaHOMaTepHalbl ¢ pa3Mepamu cymiectBeHHo MeHblre 100 HM. K npumepy, uToObI JOOHTH-
cst y nosydaembix gactun ZnO paszmepa S...7 HM, HEOOXOJUMO ITPOU3BECTH HU3KOTEMIIEpaTyp-
HBI CHHTE3 OKCHAA I[MHKA M3 arerara IUHKa ¥ THAPOKCH/A KU B H30MPOIAHOIE TIPH TEM-
neparype 60...65°C.

OpHako, HECMOTPSI HA TTOJIOXKUTENbHbIE ACTICKTHI UCTIOIB30BAHMSI HAHOYACTHII, HE00X0-
JIIMO 3agyMaThcs U 00 HKONOTHYECKON YHCTOTe MpoaykTa. HaHoTexHoNOTHH, Kak M JI00bIe
HOBbBIE TEXHOJOTHH, HECYT HE TOJBKO HECOMHEHHbIE NPEHMMYIIECTBA, HO W MOTEHIHAIbHYIO
OIaCHOCTb BPEJHOT'O BO3/ICHCTBHS Ha 3J0POBbE YEIOBEKA H OKPYKAIOIILYIO Cpey.
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VCTaHOBIIEHO, YTO MHOTHE HAHOYACTHI(BI 00JAJAI0T BBHICOKON CIIOCOOHOCTHIO MPOHU-
KaTh BHYTPb YEJIOBEYECKOTO U JKUBOTHOTO OpraHu3Ma. Kak TOJbKO HAHOYACTHIIBI IIPOHUKIIU B
CHCTEMY KPOBOOOpAILEHHs, IUM(Y WM HEPBHBIE BOJOKHA M OKOHYAHMS, OHH MOTYT Y4acTBO-
BaTh B OMOXUMHUYECKUX PEAKIIMSX, & CIIEA0BATENLHO, IPUBOJUTD K Pa3INYHBIM OHOJOTMYECKAM
s ¢pexram. Hampumep, npu momagaHui ¥ HAKOIUIEHWH YIJIEPOJHBIX HAHOTPYOOK Y TPBI3YHOB
Pa3sBHMBAIOTCSA BOCHMAIMTENBHBIE MPOLECCH, (UOPO3, B JIETOYHOM TKAHM HAKAILTMBAIOTCS
HeHTpOUIIbI U GENOK, BO3HUKAET TIEPUTOHUT, MPOSBIAETCS TUCHYHKIMSA HEPBHOM M BBIIEIH-
TENBHOM CHCTEM, a TIPH ONPEIEIEHHBIX YCIOBUAX HACTYMAeT cMepTh. [Ipy monagaHuu B Kpo-
BEHOCHYIO CHCTEMY MHKDPO- M HaHOYacTuil ZN y MIIEKONMUTAIOIINX HaGII0IaeTcs moyeuHas
JUC(YHKIUS, PA3BUBAETCS aHEMUS, HAPYINAETCS CHCTEMA CBEPTHIBAHMSA KPOBH. B nmpucyTcTBUM
nanovactui TiO, yckopsieTcst Iporiecc crapeHus opranusma [5].

Puc. 2. Muxpocmpykmypa yemenmuozo kamus (LK): a — 6e3006asounviii LIK (koH-
mponvhubvll obpaszey); 6 — LK ¢ 301em cepvl (Memoo 3amensvt pacmeopumens); 6 — LK ¢ 301em
cepul (Memoo oKucIumenbHo-6occmanosumenvrou peaxyuu); 2 — LK ¢ 3onem xpomama oéapusi;
0 — I[JK ¢ 30nem euopoxcuda xpoma.

KpoMe TOro, TOKCHYHOCTh HAaHOYACTHI[ HANpPSMYIO 3aBUCHT OT UX pa3MepoB. Hampu-
Mep, MOMaJaHue B pecrnupatopHbiii TpakT 20-HaHOMETpOBbIX yactul T10; ropaszao GeicTpee
HPHUBOJMT K BOCHAICHHUIO JITHTENHNS, COMPOBOXKIAONIEroCs pa3BUTHEM (PUOPO3a MENKYTOUHBIX
TKaHed 1 nuchyHKIHeH Makpoharos, 10 CpaBHEHHIO ¢ yacTuuamu pasmepom 250 um [5]. TTpu-
YHHA MOBBIIICHHUS TOKCHYHOCTH C YMEHBIICHHEM pa3Mepa MOXET OBITh CBsI3aHa C yBEIMYCHHU-
€M KOJIMYECTBA MOBEPXHOCTHBIX aTOMOB, OOJIA[AONIMX TOBBIICHHOH aKTHBHOCTBIO 3a CUET
HEHACBILIEHHBIX TKaHeH. 11 HAaHOYaCTHI[ 3TO XapaKTEPHO.
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ITpu paccMoTpeHHH BOIIPOCA SKOJOTHUH BCETrJa COM3MEPSIOT MOJOKHUTEIBHOE BIIMSHHIE
MIPOMU3BOJUMBIX MATEpPHANOB M BEIIECTB C UX BPEAHBIM Bo3zaeiicTBHeM. K IMONIOKHTETHHBIM
ouonornaecknM 3¢dexTaM HaHOMATEepUaJIOB MOXHO OTHECTH HMX IPOTHBOMHKPOOHBIE CBOIi-
crBa. Tak, A1 CaMOOYHILAIOIINXCS, TPOTHBOMUKPOOHBIX MOKPHITHIA, KPAaCOK, MacT (B TOM 4HC-
ne 3yOHbIX), mpou3BoaaT Hanovyactuipl TiO, 1 ZnO. [Iupoko pacnpocTpaHEeHbI MOKPHITHS HA
ocHoBe HanovacTul TiO, (aku u ¢pacamHbie Kpacku, eMeHT). CBoOOIHbIE paauKaibl, 00pa3o-
BauHble T10,, HAHECEHHBIM Ha OKCHIHYIO MATpPHILY, IIOJ ACHCTBHEM CBETOBOIl JHEPTHH, CIIO-
COOHBI pa3pyIINTh Pa3INYHBIC 3aTrpS3HUTENN Bo3ayXxa. JIo0aBKM AMOKCHIAa TUTAaHA CHIDKAIOT
KOHIICHTPALUIO BPEIHBIX OPraHUYECKHX M HE OPraHWYECKHX COCIMHEHHH, U4TO CIIOCOOHO pe-
IIATH TIPOOJIEMY TOPOJICKOTO CMOTa M B LIEJIOM OJIarONPHSTHO CKa3bIBACTCS HA YHCTOTE OKPY-
XKAIOIIETo Bo3xyXa. Takke MPOSBISIIOT aHTHOAKTepHabHbIE CBOMCTBA HaHOYAcTHIEl ZNO. DTH
gacTHibl ZNO UCTIONB3YIOTCS B KaYECTBE aHTHCENITUKOB B 3yOHOH MacTe U KOCMETHKE, KPacKe,
TEKCTUJIE U IUIACTHKE.

B 11e110M, MBI MOXXEM IIOJIBECTH TaKOH UTOr. HaHOTEXHOIOTHH U MX NPUMEHEHHE K MO-
IUGHULIUPOBAHUIO CTPOUTENBHBIX MaTEpUaOB HE HACTOJBKO ‘‘HeOe30mMacHbI”, KaK MBI MOTIIH
0561 npennonoxnuTh. CoBpeMEHHBIE HAHOMOAN(HUKATOPH! BIIOJHE MOTY OOECIEUYHUTH BBICOKYIO
CTENEeHb HAJEKHOCTU M NMPOYHOCTH B HKCIUTyaTAllMH. DKOJOTHYECKHH BOIIPOC TOXKE MOXKET
OBITH B OOJIBILIEH CTEIIEHH peleH. Y Iep)KUBaHue U MIPEIOTBPAICHHUE IIOMaaHNsl HAHOYACTHII B
BO3JyX JIOJDKHO SIBJIATBCS OCHOBHOH 3a/iauell Ha MPOHM3BOJCTBE, KPOME TOTO JOJDKHA OBITH J10-
CTUTHYTa BbICOKast 3((EKTHBHOCTh OYHCTKH M (uibTpanuu. HeoOXoauMo MpOBOIAUTH KOM-
IUICKCHBIC HCCIIE0BAHUS 110 OLICHKE CTENEHH BPEIHOTO BIMSAHHSA HAHOMATEpHAIIOB, HHOOPMH-
pOBAaTh HACEJICHHE O PE3yNIbTaTaX, JOCTUTHYTHIX B Chepe «HaHON.

CIITMCOK JIMTEPATYPbBI

1.}OmxkeBnu JI.C., I{pimbanr M.B. CtpounTensHble 95K0 HaHOTeXHOJIOTHH// YCHexu co-
BpeMeHHOTO ecTecTBo3HaHms. — 2011. — Ne 8. — C. 230-231;

2.®ponos A.B., Uymanosa JI.U., Uepkammu A.B., AkumoB JI.MI. DKOHOMHYHOCTH HC-
MOJIL30BAHMS U BIIMSHHE HAHOPAa3MEPHBIX YaCTHI[ HA CBOMCTBA JIETKUX BBICOKONPOYHBIX OETO-
HOB. /CTPOUTENBCTBO YHUKAIBHBIX 3IaHUH U coopyxkeHuit. — 2014. - Ne4. — C. 51-61,

3.Ypxanosa JI.A., CaBenbeBa M.A. BimsiHue 307eii pa3nimyHOTO cOCTaBa HA H3MEHEHUE
CTPYKTYPHI ¥ CBOKCTB IleMeHTHOro kKamHs// Hayunslii aTepHET-)ypHaN "HaHoTeXHOIOTHH B
ctpoutensctBe”. — 2016. — T. 8, Ne 6. — C. 31-39. — [DnekrponHsIii pecypc]: Pexxum noctyma:
http//www.nanobuild.ru;

4.CarrokoB A.B. HanomoauduippoBaHHOe KOMITO3UIIMOHHOE BKYILEE JIJISL CIICIHATb-
HBIX CTPOUTENIBHBIX PACTBOPOB: ABTOpe(d. ¥C. KaHJ. TEXH. HAyK. — DIEKTPOHHAs OUOIOoTeKa
nuccepTanuii [AnekTpoHHsIil pecype]: Pexxum pocryna: http:// dslib.net;

5.TogpmMuyk A.1O., CasenneB ['.I'., 3pikoBa A.Il. Dxonorus HaHOMaTepuaioB// Y4eo-
Hoe mocobue mox pen. JL.H. IlatpukeeBa u A.A. PeBunoii. — M.: BUHOM. Jlabopatopus 3Ha-
Huii, 2012. — 272c.

56



A.A. Mapmuinosa
Cmyoenmxa HOVHUC 1-5
Hayunviii pyrosooumens — M.B. @omuna, kano. ghuz.-mam. Hayx, doyeHm xKagpeopvl Qpusuxu

YKPEINVIEHUE T'PYHTOB TAMIIOHA’KHBIMHU PACTBOPAMMU

ITpu coopykeHUH WHKEHEPHBIX 0OBEKTOB CTPOMUTEIM YAcTO CTAIKHBAIOTCS C MpoOie-
MOH, 3aKJIFOYaromieiicss B TOM, YTO TPYHTHI Ha MecTe Oyaymel MocTpOHKH He OTBEYAI0T HeoO-
XOIUMBIM TpeOoBaHMAM. OOBIYHO OHM HEIOCTATOYHO IPOYHBIE, IepeyBIaXHEHHBIE, PHIXIbIC,
HEBOJIOCTOMKHE WM TpeIHOBaThlie U T.A. [loaToMy mosBisieTcss He0OXOOUMOCTE B OTpese-
JICHHOM IIpe00pa30BaHUM IPYHTOB U MIPUIAHNH UM KaKUX-THOO0 CBOMCTB.

CyliecTByeT [Ba TNaBHBIX croco0a yTydIleHUs IPYHTOB — YIUIOTHEHHE (HM3MEHEHHE
cTpoenus U (a3oBoro coctaB pU3NUECKUM BO3ICUCTBHEM) U 3aKpeIUICHHE (M3MECHEHHE Bellle-
CTBEHHOTO COCTaB, CTPYKTYPbI H TEKCTYPBI (PU3UKO-XUMUUECKUMH METOIAMH).

IIpu crpoutenscTBe OOBEKTOB YaCTO TMPHMEHSETCS HHBEKIMOHHAs TEXHOJOTHS,
3aKpeIUICHHE TAaMIIOH&)XHBIMH DPAcTBOPAMH. OTOT CIOCOO YIUIOTHEHUS CYUTACTCS CaMbIM
9KOHOMHYHBIM U 3¢ QeKkTHBHBIM. [l03TOMy HMMEHHO ero MHe OBl XOTEIOCh PacCMOTPETh
nozpoGHee. [2]

[lpn 3akpemseHUH HOPHI TPYHTA IMPONUTHIBAIOTCS WHBEKLUHMAMH JIMOO TPEIIUHBI H
IIyCTOTBl MacCHBa TOPHBIX IOPOA 3aIONHAIOTCS PAcTBOPOM, KOTOPHIH, NPH TBEPIACHHU
MOBBIIAET MX IPOYHOCTh M CHIDKAET BOAONPOHUIIAEMOCTh. XHMMHUYECKHH WM IIEMEHTHO-
TAMIIOH@XHBIA pPacTBOpP HATHETAIOT dYepe3 MpPOOYPeHHBIE CKBAXXUHBI, IOCIE YEro OH
pacHpoCTpaHsAEeTCsl Ha ONpPEAEICHHOE PACCTOSIHUE B CKBR)KUHBI U 3alOJHAET COOOH TOpHI H
TPEIINHEL

B NpOMBIIIIEHHOM M TPaKTAaHCKOM CTPOUTENIBCTBE TAaMIIOHAKHOE 3aKpeIruIeHHe
TPYHTOB HUCHOJB3YeTCS JJIS:

o YKpeIuIeHHsI OCHOBaHUH ()yHIAMEHTOB, CTPOSIINXCS U YK€ IIOCTPOSHHBIX 31aHHI;

¢ Bo3BezeHNs 3alIUTHBIX KOHCTPYKIWI MPOTHB IOABIDKEK TPYHTA MIPU TOPHBIX BHIPa-
00TKax;

¢ Bo3BezeHNs MOAIOPHBIX CTEHOK M YKPEIUICHUSI OTKOCOB Ha BPEMsI BCKPBITHS CTPOH-
TEJILHBIX KOTIIOBAaHOB

o YBenmueHHs HeCcyIel CIOCOOHOCTH CBail M APYTHX OTIOP.

VIHBeKIMOHHBIN pacTBOp BBIOMPAIOT HCXOAS W3 XapaKTEPHCTHK ITPOHHIIAEMOCTH
IpyHTa — IIUPUHBI PACKPBITUS TPEIIWH, YIETbHOTO BOJOMNOINIONICHHs, KoddduuueHTa
GuUIbTpAIH, MHHEPATOrHYECKOT0 COCTaBa IPYHTA, XUMHUYECKOT0 COCTaBa IPYHTOBBIX BOA. [2]

K matepuanaM, KOTOpBIE HCIIONB3YIOTCS JJIsl TAMIIOHa)Xa TPYHTOB W TOPHBIX IIOPOJ,
MPEIbSIBISIOT TPeOOBaHMS:

1) VCTOMYIMBOCTD K BIUSHHIO ITOJI3EMHBIX BOJI;

2)  BOJOHENPOHHIAEMOCTD ITOCIIE 3aCTHIBAHNS;

3)  OmnpeneseHHBIE CPOKH CXBATHIBAHUS;

4)  TInoTHOE 3aIl0JHEHUE BCEX MYCTOT U TPELINH;

5)  TIpoTHBOCTOSIHHE BBIJABIHBAHUIO OJ3€MHBIMH BOJIAMH;

6)  JlerkocTth MepeKavnBaHus PacTBOPa HACOCOM;

7)  BbICOKast MOJABHIKHOCTS.

K Meronam 3akpemsieHHs TIPYHTOB HHBEKIMEH OTHOCHTCS yemenmayus, KOTOpas
UCIOJBb3YETCA IJIA 3aKPCIUVICHUS T'PYHTOB LIEMEHTHBLIM, NEMEHTHO-TIECYAaHbIM WJIN LEMEHTHO-
TJIMHUCTBIM PacTBOPOM TOJ AaBieHHeM. Kpome yiydiieHnst CBOHCTB TpyHTa, CIYKHT JUIS
3aMONHEHUs KPYNMHBIX IIyCTOT TII0J] MOAOMBOM (yHAAMeHTa W IS BCIIOMOTATEeIbHON
[EMEHTalMH JUII YMEHBIICHUS pacXojJa XHMHUYECKHX PACTBOPOB MU CHIMKATH3ALUHA U
CMOJIM3AIHH, T.K. OHH SIBIISIIOTCS O0Jiee TOPOTUMH.
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Jnst noydeHuss MeHee BOZONPOHMIIAEMOTO TPYHTOBOTO MacCHBa J00ABIAIOT TIIHHY,
00 TPHMEHSIOT BCIEHEHHBIE PAacTBOPHI HA OCHOBE LEMEHTHOTO BSDKYIIETO (JOOABIISIOT
MIOBEPXHOCTHO-aKTHBHBIC BEIIECTBA).

Harneranue pacTBOpa MPOAOIDKACTCS «10 OTKa3a» B MOTJIOMIEHUH PAacTBOpa.

Pacxox pactBopa Q, M° IOACUHTBIBAETCS MO (pOPMYIIE: Q=V_,na,

rae - V,, — 00beM rpyHTa, M>; N — ero MOPHCTOCTb, ¢ — KOS(DMUIHEHT 3aTONHEH S TOP.
B cpenmem Ha 3akpemnenne 1 m° rpynta tpebyercs 0,15 — 0,4 M° pactBopa. Yame Bcero mis
pacTBOpOB BEIOMpAIOT MopTiaanAreMenT Mapku 400 u BeIe.

Tunuzayus — 3al0THEHWE TPEIIMH M KapCTOBBIX IIYCTOT B CyXHX ITOPOJaX, KOTOpPHIE
I0CJIe HaTHETAaHMSI PacTBOpa CIIOCOOHBI BITUTHIBATH M3 HETO BOAY. PacTBop NOIDKEH B TedeHHE
HECKOJIBKHX CYTOK HaXOJHUTHCA ITOJ JaBJIeHHEeM. JlOCTOMHCTBO METO/]a B HU3KOW CTOMMOCTH H
CIIOCOOHOCTH ~ NPOTHUBOCTOATH JICHCTBHIO MHOA3CMHBIX BOJA, a HEJOCTATKH — Maias
CONPOTUBIAEMOCTh ~ BHEIIHUM  Harpy3kam. I[IpUMEHSIOTCS  IJIMHHCTas  CYCIICH3HS,
[JIMHOCWIIMKATHBIC M IEMEHTHO-TJIMHUCTBIE PacTBOPHI. [1]

Bbumymusayus TpUMEHSAETCS B TPEIIMHOBATHIX TOPHBIX IOPOAAX C YCKOPEHHOMH
¢unbTpanyell TPYHTOBBIX BOJ, MCKIIOYAIOIICH TIIMHM3AIMIO M LeMeHTauuto. [Ipu ropsueit
OMTYMM3AllMM paCIUIaBICHHBIA OHTYM, OCTBIBas B TpEIIMHAX, JellaeT Iopony Ooree
BoJOHenpoHunaeMoil. OnHako OHTYM MOJKET BBLIABIMBATBHCS C TEYCHHEM BPEMEHH I10J
JIEWCTBUEM HaIlopa TPYHTOBBIX BOJA M JaBaTh yCaJKy, OITOMY Yallle MCIIOJIBb3YIOT XOJIOIHYIO
OUTYMH3allMI0O - OWTYMHas SMYJbCHS HE HM3MEHSET NPOYHOCTHBIX U Ae(OPMAIMOHHBIX
0cOOEHHOCTEH MeCUYaHbIX TPYHTOB, & TOJIBKO MOBBILIACT X BOJOHEIPOHULIAEMOCTb.

Cunuxamusayus. Yepe3 neppopupoBaHHYI0 TpyOy HMOOUYEPEIHO MOAAIOT XHUMHUYECKHE
PacTBOpBI CHIIMKATa HATPHS M XJIOPHCTOTO KalbLis. B pesynbraTe 00pa30BBIBACTCS THAPOTENDh
KPEMHHEBOH KHCIIOTBI, TPYHT INPOYHO 3aKPEIUIIeTCS W CTAHOBWICS BOJOHEIPOHHIAEMBIM.
[MpumeHseTcst Tak ke ra3oBas CHIMKATHU3aLUs — [OCIEIOBATENFHO BBOAAT YIVIEKHUCIBIN ra3 n
pacTBop cunukata Hatpust. [3]

Cmonusayus 3aKiouvaeTcss BO BBEACHHM B TPYHT Treneo0Opasylolero pacTBopa
HEKOTOpBIX cMoll ((heHondopMabAeruaHON, KapOaMUIHOW) OJHOBPEMEHHO C OTBEPAMTENIEM
(consiHas, IIaBeneBas KHCI0Ta, XJOpHOE jkene30). CMoIta 3aTBEpIEBacET, MOPOIB YKPETUISIOTCS,
CHIDKAeTCSl UX BOJOIPOHMIIAEMOCTb, YBEIMYMBACTCS MIIOTHOCTh. CMOMBI JOJDKHBI 00Ja1aTh
HHU3KOH BA3KOCTBIO M IIOJIMMEPU30BATHCS B MOPAX IPYHTA P HEBBICOKHX TEMIIEPATypax.

Onexmpoxumuveckoe M TepMuyeckoe 3aKpenienue 2pyHmos YCKOpseT Ipouecc M
CBOMCTBA 3aKPETUICHHUSI.

[Tpon3BOACTBO TaMMOHaXHBIX PadoT. TaMIOHaXXHBI pacTBOp HarHeTaeTcs 4epes
CHCTEMY MHBEKTOPOB MM CHELHAIBEHO IPOOypeHHbIe CKBaXXUHEL. PacipocTpaHssick B MacCHBe,
pacTBOp 3amoJIHIET IOPHI M, B3aUMOJICHCTBYSI C IIOBEPXHOCTBHIO YACTHII, BCTYMAeT C HeH B
XUMHYECKYI0 peakiuio. Kaxaas yacTuia MOKPBIBACTCS CIIOEM LIEMEHTHPYIOLIEro BELIECTBa,
MO3TOMY YaCTHIIBl CKPEIUIAIOTCS APYr C JApYyroM, o0pasys »KECTKHH Kapkac, CIIOCOOHBIN
BBIJICP)KAaTh 3HAYUTEIILHYIO HATPY3KY.

ITpu 3TOM HYXXHO IPUHUMATH K CBEJICHHIO, YTO:

1) C Bo3pacTaHMEM BS3KOCTH PacTBOPOB W JaBJIEHHs MPOHUIIAEMOCTH II€CYAHBIX
IPYHTOB BCE CUJIbHEE BIIMSAET HA X PAacIpOCTpaHeHue. PacTBOpBI yCTpeMIIAIOTCA B pa3pbIXJIEH-
HYIO 30HY.

2) B HEOMHOPOHBIE TPYHTHI PACTBOPHI IPOHUKAIOT HEPABHOMEPHO.

3) XapakTep pacnpocTpaHEeHHs: PaCTBOPOB onpenesseT HopMy U CTENeHb OAHOPOIHO-
CTH IOJTy4aeMOT0 MacCHBa.

dopma 3aKpEIUICH s 3aBUCUT OT HH)KEHEPHO-TEOJIOTHYECKOTO CTPOCHHSI OCHOBAHHSL.

Pamuyc r szakpemnmenus ompenenserca Kodddunmentom dumbTparuu rpyHTa Kg,
JTaBJICHHEM, BSI3KOCTh PAacTBOPA M IPOJOJDKUTEIFHOCTHIO HArHETaH!s t.

JUIst IpeIBAPHTENBHBIX PACICTOB HCIIONB3YIOT hopmyiry r=0,25 ¥/ Kp
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Jnst  co3maHUs — NPOTUBO(QMIBTPANMOHHEIX  33aBEC  PagWyC  PaclpoOCTpaHEHHs
TaMIIOHa)KHOT'O PAacTBOPa BBIYMCIIOT IO (GopmyIte Iin= #;e, rae Q- pacxox pactBopa? M/,
M0JIaBaEMOTO B CKBaXHHY, { — Bpems HarHeTaHus, o — KOI(QQUIMEHT, YUUTHIBAONIUI
HEpaBHOMEPHOCTh PACIpPOCTPAaHEHHs] TPEIIMH W IOp B TOPHOH mHopone, e - Kod(hQHIHEHT
nopucrocti. [3]

[lpm crmomrHOM 3aKkperyieHHMHM TPYHTOBOTO MacCHBa HWHBEKTOPHI PACIIONararoTcst
psmamm B maxmaTHoM nopsinke (Pumc.l). PactBopsl HarHeraroT mo 3axoakam. Ilpm stom,
CHaJana B MEPBBIA PsAJ HHBEKTOPOB, IOTOM BO BTOPOH M T.J. TOJNBKO IOCIE MOJHOH 3aKauku
npenpiayniero. PaccrosHue | Mexay MHBEKTOpaMH TOKHO ObITH B 1,5 pasa Gousblie paanyca
3aKpeIuieHus I.

O6beM 3aKperieHHOro rpyHTa (M°) OT EIMHMYHOA MHBCKIMM HA ONHY 3aXOIKY
ompenensercs mno QGopmyse: Qz,,=nr3|3_ OO6wmuii 00beM BBIYUCIIAETCA NPOM3BENCHHEM (|, Ha
YHCIIO 3aX00K. [3]

B HEOHOPOJTHBIX o
@ " 7 ) BOJIONPOHUIIAEMOCTH nopojax CHavasa
3aKpeIUIIIOT  CIIOM  TpyHTa ¢ OoJbliei
BOJIONIPOHUIIAEMOCTEI0. B omHOpomHble —
pacTBOpHl HAarHETalOTCA JHOO CHHU3Y-BBEpX,
00 CBEpXy BHU3.

Jnst  ycTaHOBIEHHS pammyca H
MIPEeNIbHOTO HAarHETaHHA B  ONPEJEIECHHBIX
HHKEHEPHO-T'€0JIOTHIECKUX YCIOBHUSIX MPOBOAST
NMpoOHbIe 3aKaykM B TPYHT IIPH JaBICHUH
MEHBIE  IpPENeNBHOrO, YTOOBI  HM30eXaTh
Pa3phIBOB IPyHTA.

[Ipy BBIOTHEHWH TAMIIOHAXKHBIX PaboOT
HY)KHO YYUTBIBaTh CIIEIYIOIIEe:

1) 3akperutenne TPyHTOB (Kpome Tep-

Puc. 1 Cxema mamnonaxicrHoco 3aKpenieHus MHYECKOTO CHOCO6a) JOJIDKHO BBIIIOJTHATHCA
2PYHMO8. a — OJisk OOUHOYHOU 3aX00KU, 6 — TOJIBKO TIPH IOJIOKHUTEIBHON TeMIleparype
018 CNAOUIHO20 MACCUBA rpyHTa.

2) B ycnoBWsX IIOTHO# TOPOJCKOM
3aCTPOIKH HeJb3s OIYCKATh MOBPEKICHUS U 3aCOPEHHS OTBEP/CBIINMH peareHTaMu OJ3ie-
KAMNX HHKCHEPHBIX KOMMYHHUKAIIIH.

3) Bce paboThl M0 3aKPEIICHHIO TODKHBI OBITh 3aKOHYEHBI 10 YCTPOUCTBA JPSHAKA.

4) Kaxnas HHbEKIHOHHAS CKBa)KHHA TIOCIIEC MCIIOIb30BAHMUS JOKHBI ObITh JINKBH/IH-
pOBaHa - 3aMOTHEHA IEMEHTHBIM PACTBOPOM.

IMopsinok MpoM3BOACTBAa TAMIIOHAKHBIX PadoT:

1) TloaroToBUTENBHBIC W BCIIOMOTATENbHBIC PAGOTHI, MPUTOTOBICHHE TAMITOHAXHBIX
pacTBOpOB;

2) TlorpyxeHHe HHBEKTOPOB B IPYHT MyTeM HX 3a0HMBKH WIIH YCTAHOBKU B MPOOYpEH-
HBIE CKBaXHHBI, 000py10BaHHE HHBEKIIHNOHHBIX CKBAXHH;

3) HarHeraHue TaMIIOHAKHOTO PacTBOpa B IPYHT;

4) W3BnedyeHne HHHEKTOPOB U JIMKBHAALMS CKBaXHH;

5) KoHTpoJIb Ka4ecTBa 3aKpEIICHHSI.

Jlnst BBIMOJHEHMS] TAMIIOHAXHBIX PabOT HCIONB3YIOT cieayouiee 000pyIoBaHHe:
HOrpy’KaeMble B TPYHT WK 3a0ypHBacMble HHBEKTOPBI, 000PYyIOBaHHE JUIsl TIPUTOTOBICHHUS U
Haru€TaHusg pacTBopa, pasBOAAIIYIO0 CE€Thb, 3allOPHYKO W KOHTPOJBbHO-U3MEPUTCIIBHYIO
anmaparypy, BCIIOMOTraTeJIbHOe 000pyI0BaHHe.
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PaccmMoTpyM KOMIUIEKC Ui HArHeTaHWS IJIMHOLIEMEHTHBIX pacTBopoB (Puc.2).
Hcxomublif TIMHMCTBI pacTBop  u3 OyHKepa-HakomuTenss 1 HacocomM 2 mojaercss B

-

}— —{

==

-

H 3 H

1= \ S TG rrenaxcnsed

— — o —
Thunaerod -6 pacmioo

| 2 B, w:gvfa; —
Yemenm I
Puc. 2 (IpHHUMNHAAbHAA TEXHOJOrHYECKAas CXeMa NPHrOTOBJCHHS IJHHONE-

MCHTHHIX TAMNOHAXHHX PacTBOpOB:
I — eMKOCTL-HAKONMHTECAL FAHHUCTOrO PACTROPA; 2~ HACOC; 3 — CMECHTEABHAR MAWMNNA; 4 — EMKOCTD

CO CTPYKTYPOOGPA3OBATENEM; &§—HACOC Aaf MORAUK CTPYKTYPOOGPAIOBATEAR; & — EMKOCTD;

7 —TaMNOHAXKHNA HAcOC
THIPOMEIIANKY IIEMEHTHO-CMECHUTEIbHOM MamuHEl 3, KyAa BBOIIAT LEMEHT. PacTBop
CJIMBAETCsl B €MKOCTB 6, M3 KOTOPOH BBICACHIBAETCSI pAaCTBOPOM LIEMEHTAIIMOHHOTO arperara /.
XKunkoe CTEKIO BBOAMCS B CMECh INIMHOLIEMEHTHOTO pacTBOpa HacocoM 5 u3 emkoctu 4
HEMOCPEACTBCHO B KOJIEKTOP HACOCa LIEMEHTHOT'O arperara.

ITpu NPUrOTOBJICHUU TaMIIOHAKHBIX PACTBOPOB HY)KHO CTPOTO CJICIHUTH 3a IIOTHOCTHIO
KOMITIOHEHTOB U COOJIOeHHeM J03UpoBKH. OO0pyaOBaHNE CKBaXHH BHIOMPAIOT B 3aBHCHMO-
CTH OT crioco0a 3aKpeIuIeHus, TUIPOJIOTNIECKUX YCIOBHH M CXeMBI HAPHETAaHHs pacTBOPA.

K crpoutenbHbIM paboTaM NPUCTYHAlOT IOCIE 3aBEPLICHHS TaMIIOHUPOBAHUS BCel
TOJIIIY BOJOHOCHBIX ITOPOJ ¥ BBIAEPKKH MaccuBa 4-6 Hel.

CeroJHs CTPOHUTENBHBII CEKTOP MMEET JEN0 C OTPOMHBIM KOJIMYEeCTBOM MHHOBALMOH-
HBIX MaTEpHaJOB, KOTOPbIC HAXOAT IPUMEHEHHE B COBPEMEHHOM CTPOUTENbCTBE. [10SBISIOT-
Csl M HOBBIE BHIBI PACTBOPOB, KOTOpPBIE OoJiee yIOoOHBI M 3(QEKTUBHBI [T 3aKpPEIUICHUS TPYH-
ToB. Ho cam mporiece u CyIHOCTh METO/IOB OCTAIOTCS BEAYIIMMHU Ha MPOTSHKEHHU Y)Ke MHOTHUX
JeT.

CITMCOK JIMTEPATYPbBI

1.WccnenoBanne BIHMSHHMS WHBEKIWH TaMIOHAXHBIX PAaCTBOPOB Ha BOJONPOHHIIAC-
MOCTh M DJIEKTPHYECKOE CONMPOTHBICHHE necyanbix rpyHToB / M.H.M6parumos, B.B.CémkuH,
A.B.IllanomaukoB  YJIK 624.138.24 [IpoMbIIUICHHOE W TPaXTAaHCKOE CTPOUTEIHCTBO
HUHNOCITI Ne10/2016

2.Pxanuipia B.A. XuMudeckoe 3akperuieHie rpyHToB B ctpoutenscrse / M.: Ctpoiin-
3mar, 1986, 264 c.

3.CTpOUTENBCTBO TOPOJACKHX MOA3EMHBIX COOPYXKEHHH MENKOro 3anoxeHus /
J1.C.KontoxoB, Yue6. nocodue mi1s By30B — M.: Apxutekrypa-C, 2005. — 304 c.
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NPUMEHEHUE CTEKJIA B CTPOUTEJIBCTBE

CyniecTByIOT pa3iuyuHble JOOaBKH B OeTOH. 3a CUET MX BBEICHHS B OCTOHHBIC CMECH
PETYIUPYIOTCS UX CBOWCTBA. JJ0OaBKYM MPUMEHSIOTCS JUISl CHIDKSHHS 3aTpaT HA CTPOHUTEIIHCTBO,
B TOM 4YHCIE€ SKOHOMHH II€MEHTa, MOAW(HKAIMH Kad4eCTBEHHBIX M (YHKIHOHAIBHBIX
XapaKTepHUCTUK OETOHA, ero YCTOWYMBOCTE K BJare, BRICOKUM TeMIIepaTypaM M Tak panee. Ha
JTAaHHBIX MOMEHT OOJIbIllasi YacTh CTapaHHWH YUYCHBIX HAIpaBlieHa Ha IOJNydeHHE OCTOHOB C
3aJaHHBIMH CBOWCTBAMU M yJCIICBICHUE X IPOU3BOJCTBA.

Taxxe MHOTHE BeylIHe HayYHO-HCCIeI0BaTeIbCKUE EeHTphl B Poccnu, ctpanax CHIT
1 32 pyOeKOM B IOCJIETHHE TOJbI BEAYT aKTUBHBIE PaOOTHl B 00JACTH YTHIIN3AIMU CTEKIO00S.
Mo craTHCTHKE, CTEKIIO COCTABISET IIATYIO YacTh OTXOJOB Ha cBajKax. CleayeT OTMETHTb, YTO
C OKOJOTMYECKOW TOYKM 3PEHUs CTEKJIO CUYHTAeTcsl Hamboiiee TPYAHO YTHIN3UPYEMbIM
orxomoM. OHO He TmoJBEpraeTcs paspylIeHUSIM [OA BO3JIEHCTBHEM BOJBI, aTMOCQEpEHI,
COJIHEYHOH pazuanuu, Mopo3a. KpoMe Toro, cTekiio — 3To KOPPO3MOHHOCTOMKHI MaTepuai,
KOTODBI HE pa3pymaeTcs Mo BO3ACHCTBHEM IMOJABIIAIONIEIO KOIWYECTBA CHIIBHBIX H CIA0BIX
OpraHUYECKUX, MUHEPAIBHBIX U OHOKHCIIOT, COJIel, a Takke rpuOkoB u Oaktepuil. [loaTromy
€CIIH OpraHuvecKue OTXObI (OyMmara, MUIIEBBIE OTXOIBI U TP.) HOJTHOCTBIO PA3IaratoTcs yxe
yepe3 1-3 roma, momMMepHBIE MaTepHaisl — uepe3 5—-20 JeT, TO CTeKIo, KaK W CTalib,
CIOCOOHO COXPaHATHCSA 0€3 0COOBIX pa3pyIICHUN TCCIATKU U Ja)Ke COTHH JICT.

OpHMM 13 HalpaBJIeHUH HCIIOJIb30BaHUs OUTOrO CTEKJIA SBISIETCS €ro U3MENbUYeHHe, 1
nobaBka B crieluanbHble OeToOHHBIe cMecH. HaydHble paboThl M GONBIION MPAKTUYECKUI OMBIT
NOKa3aJy, OETOH C HAIlOJHUTENIEM M3 CTEKIIA ropaszo Ooliee MpoveH U CIIocOOCH BBIACPKUBATh
0obIINe HATPY3KH.

Uccnemoarenn w3 Mmunranckoro yHuBepcutera (CIIA) yTBep)maroT, dYTO
(dyHAaMeHT 31aHus OyAeT MpoYHee W JONTOBEYHEe, eClId K HeMY J00aBUTh OUTOE OYTBHUIOYHOE
crexio [1,2]. B kamnyce YHUBepcureTa mrata MU4uraH €CTh HECKOIBKO «TECTOBBIX» 3/IaHHIM,
TPH rojia Ha3aJ MOCTABJICHHBIX Ha (YHZAMEHTHI, B KOTOPBIX OoKoyio 20% IeMeHTa 3aMelleHO
TOHKO TIOMOJIOTBIM CTEKJIOM. I, Kak oTMe4aloT y4éHbIe, 10 Cero AHsS pe3yJbTaThl ObUTH Ooliee
4YeM yAOBJIEeTBOpUTEbHBIE. [10 X CIOBaM, MOJIOTOE CTEKJIO BCTYHAeT B XMMHUECKYIO PEAKIIHIO
¢ TUApatamMu IeMeHTa (Kanubluid-kpeMHueBbie ruapathl Ca0+2Si0,°4H,0), uro u npaér
TIOJIOKUTENBHBIN ) (EKT ynpouHeHUs: MaTepraia.To B3auMOJICHCTBUE JieslaeT OSTOH TBEPIXKE,
MpoYHee, JOJTOBEYHEee U He MO3BOJIIET B AajbHEimeM abcopOMpoBaTh TaKk MHOTO BOJBI, KaKk
9T0 OBIBacT y 0OBIYHOTO IIeMeHTa [1].

PeBomoIMOHHBI TIOBOPOT, 3aCTABILSIIOIINA CMOTPETh HAa OETOH ¢ COBEpIICHHO HHOM
cTopoHbl. HoBBIE pa3BUBarOLIMecs: TEXHOJIOTHH TETEPh CIAENAlN BO3MOXKHBIM TO, YTO PaHBIIE
OBLTO HEMBICTUMBIM. HOBaTOPCTBO 371€Ch 3aKIFOYAIOCH B TOM, YTOOBI TOOUTHCS, YTOOBI CTEKIIO
HEC pPa3beNaloch HW3BECTHIO, COJAEpIKalieics B meMeHTHOW cMecw. OCHOBHas mpolbiiema C
OETOHOM 3aKITI0YaeTCsl B TOM, YTO OOJBIIMHCTBO LIEMEHTHBIX CMecell JOBOJBHO eIKHe, OHM
pa3bealoT Takhe BElIeCTBa, KaK CTEKJIO. JTa e pelenTypa IleMeHTa Obiia paspaboTaHa B
KoyMOmiickom yHuBepcuTere. OHa TOpa3no MeHee eAKas, 4eM OOBIYHBIA IIeMEHT, OHa
MO3BOJISIET MOJMEIINBATh KYCOUKH CTEKJIa, U MBI TOJydaeM OCTOH ¢ KyCOYKaMH CTEKJa, YTO
JTaeT OYCHb KPaCHBYIO, SP(PEKTHYIO TOBEPXHOCTD.

YHHBepCaNbHOCTh OETOHA MO3BOJAET CBA3BIBATH €r0 C PA3IMYHBIMH MaTepHaiaMu, B
JTAaHHOM cliydae — co cteksioM. CHavaja cyliecTBoBajia npodiaema, KoTopas 3aKiIodanach B TOM,
YTO y OCKOJIKOB CTeKJa ocTpble Kpasd. Ho e€ pemmnu, Tak kak pa30MBaliu CTEKJIO B MOIIHOU
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IpOOHIIKE yIapHOTO IEHCTBHS M CTEKJIO BBIXOIUT OTTYyJZa B BHJIE KyCOUKOB, H IT€CKa, KOTOPHIE
HE MOTYT HOpaHHTb. B panmbHeiimeMm, CTEKISHHBIM NECOK MPEBpalaloT B MOPOMIOK.3aTeM
CTEKJIO pa3zelisifoT Ha (paknuu. TakuMm oOpa3oM, KpyHHBIE KYyCOUYKH, Pa3MEpOM OKOJIO 5 MM
HCTIONb3yeTCs KaK AEKOPATHBHBII 3alOIHUTENb, «CTEKISIHHBIM MECOK» CIY>KHT KaK OOBIMHBIN
MECOK, a €CIM TOAMEIIaTh B OETOHHYIO CMECh PacTepTOe B TMOPOLIOK CTEKIO, TO MOXKHO
YaCTUYHO 3aMEHHUTh LIEMEHT TaKUM CTEKJIOM[2].

CyIecTBYIOT U Apyrue pa3paboTKH, CBA3aHHBIE CO CTEKIOM, KOTOPbIE MEHSIOT OETOH
Ut vy Oynmymero. Ilocneqaue cTo JIeT apXHTEKTOPHl M CTPOUTENH OBIOTCS HaJl BOIPOCOM
Kak J]aTh JOCTYI CBeTa B OETOHHBIE COOPY)KEHHMS, JJoMa M KOHTOPHI Ooiiee 3 (EeKTUBHEIM CIIO-
cobom. OnMH U3 BeIMYaHIINX HETOCTATKOB OETOHA 3aKIIOYASTCsl B TOM, YTO CTPOCHUS U3 HETO
MIOJTY4YalOTCS TEMHBIMH, HE POBOJAT CBET C HOCTAaTOYHOH 3(PEKTHBHOCTHIO. DKCIEPTHl pabo-
Tanu HaJ TeM, YTOObI H3MEHUTH 3TO MoJokeHue Bemei. 1 Bot, BeHrp ApoH Jloconsiu co3nai,
TaK Ha3bIBaeMBbIi, Mpo3payHblii 6eToH U 3amareHToBan ero B 2002 roxy. M Ha3piBaeTcs 3TOT
cTpoutensHbi  Marepuan — Jlutpakon (LintraCon), dro pacmm@poBbIBacTcs Kak
lighttransmittingconcrete, 4TO JTOCIOBHO MOKHO MEPEBECTH KakK CBETOMpOBOIsuii 6etoH. Ha
HepBbIil B3IV caMa HJes KaXeTcs CTPaHHOW, HO C/eNaHO ObUIO, B CYIIHOCTH, CIENyHOIIee:
B3SUIM CTAaHIAPTHBIA 0ETOH M M00aBWIM B HEro CTEKIOBOJNIOKHO. TOJBKO mpeacTaBbTe: OETOH,
CKBO3b KOTOPBIH MOJXKET MPOXOAUTH CBET, OCTOHHBINH OJIOK, CKBO3b KOTOPBIH YEIIOBEK MOXKET
0TOpOCHTH TeHB. Mnes 3akiroyaeTcs B TOM, YTO M3 TaKOI'0 OETOHA, MOXXHO CTPOHTH COOPYXKe-
HUS, CKBO3b KOTOpBIE CBET OyAET MPOHUKATh Yepe3 OETOHHBIE CTPYKTYPHBIE 31eMeHTHL. CBeTo-
MIPOBOANINN GETOH — 3TO YHHKAIBHBIA BUA OETOHA, B KOTOPOM HCIIOIB3YIOTCS CTEKJIOBOJIOK-
Ha, KOTOpbIE M IMPOBOMAAT CBET. DTO MO3BOJIAET CO37aBaTh MACCHBHBIC COOPY)KCHUS, CKBO3b
KOTOpBIE OyZAET JIUTHCS COMHEYHBIH CcBET. JINTPaKkoH MmoKa He CHIIBHO PacIpOCTPaHEH H3-3a €ro
BBICOKOW CTOUMOCTH

Hcnonp3yst mopydHbIe CpeACTBa, M300peTas YTO-TO HOBOE, YEIOBEYECTBO MOXKET He
TOJIBKO IOOMTHCSI HEMBICIMMBIX PE3yJIbTaTOB B 00JIACTH CTPOUTENBCTBA, HO U M03a00THTHCS 00
OYHIICHHN OKPYKAIOIIEH CPeIbl.

CIIMCOK JINTEPATYPbI
1. TOCT P 52233-2004. Tapa crexisgaHas. Cteka0060i. OOmme TeXHUIECKHE YCIOBHSI.
UIIK UsnarenscTBO cTanmapTos, 2004
2. JIsopkuH, JL.U. CtpouTtenbHble MUHEpAIBHbIE BSDKYIIHE MaTepUaibl. [DIeKTPOHHbINH
pecypc]: yuebHoe mocobue/ [Asopkun JLU., J[Bopkun O.JI. - DieKTpoH. TEKCTOBbIC JaHHBIC. -
M.: Undpa-Umxenepus, 2013. - 544c.
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HUCCIEAOBAHUE CTPYKTYPbI MUKPOC®EP B 30JIAX-YHOCA
OT C)KMT'AHHUSA OTXOA0B

Ceromus 3a CYeT CXKHTaHHMS TBEPAbIX TOIUIMB Ipom3Bojgurcss He MenHee 30%
NIEKTPOIHEPTHH, TTOTpedIIsieMoil Bo BceM Mupe. Kak npaBuilo, Ipy CKUTaHUH TBEPJIBIX TOILIHB
00pa3yroTCsl 30JIONUIAKOBEIC OTXOJIBI, M3 KOTOPhIX Oosiee 90% SBISIOTCS Tak HA3bIBACMBIMU
30JIaMH-yHOCA. 30JI01UTaKkoBele 0TX0Abl TOC mpencTaBistioT co00i MUHEpaIbHBIE OCTaTKU OT
CKMI'aHMS TBEPIOrO TOIUIMBA B TONKAaX KOTJIOArperaToB. YTOJb COCTOMT M3 TOPIOYMX
OpraHUYECKUX COCAUHEHHUH (YTJICBOJOPOJbI) U HEOPraHMYECKOW YacTH, B COCTaB KOTOPOM
BXOJAT pa3iM4Hble MHHEpajbl, KOTOpbIE B IPOIECCEe TOPEHUS TOIUIMBA BHIOM3MEHSIOTCH,
00pa3yst 3016l U IITAKH.

OmHMM W3 CaMBIX BaXHBIX KOMIIOHEHTOB 30JIBHBIX YHOCOB SIBIISTIOTCSI IOPHCTHIE
ceprUecKre YacTHIB! aJlFOMOCHIMKATHOTO XUMUYECKOTO COCTaBa, Ha3bIBaeMble KaK 30JIbHBIC
MHKpocdepbl. JTa yerkas Gppakius 30JbI yHOCA, PECTaBIsomas co00l MeNKOIUCIEepPCHBIH
CBHIIYYHH ITOPOIIOK, COCTOSIIMH M3 IOJIBIX TOHKOCTEHHBIX YacTHI[ C(epHdecKkoil (opMbl,
ATFOMOCHJIMKATHOTO COCTaBa, HAMETPOM B HECKOJBKO JECATKOB MM COTEH MHKPOH. OJTH
MHUKpochepsl 00pa3yroTcsi MpPU BBICOKOTEMIIEPATYPHOM (haKeTbHOM CHKUTAHHHA KaMEHHBIX
yraeidi. Ha TOC, rae 3oma ynansercs B BUAE BOIHOW IMyJBIBI, MUKpOc(hEpbl, UMes TUIOTHOCTh
MeHee 1 1/cM3, caMONpPOHM3BONBHO BCIUIBIBAIOT HAa IOBEPXHOCTh BOAHBIX OacceitHoB 30 u
HaXOMSATCS TaM JUTUTEIILHOE BPEeMs B BUJIE «IIEHHBIX CIIOEB» pa3inuHoil TommuHbl. dotorpadus
MHKpocdep npuBeaeHa Ha puc. 1

Ilena  mombIx  MHKpochep,
BBIIEIAEMBIX U3 3076l 3HAYUTEIHEHO
HIDKE  I1IeHBl ~ Ha  aHAJIOTMYHbIE
HPOYKTBI, MIPOU3BOIMBIC
HPOMBIIIICHHBIMI MEeTOIaMU u3
JIPYTUX TEPBUYHBIX MaTepHaloB, a HX
konmmdyecTBo Ha TOC ouenmBaercs 10-
MH ThICI4 TOHH B ToJ. bmaromaps
HU3KOW TUIOTHOCTH M TPaBUILHOM
chepuueckoit  popme  MuKpocheps!
o0aaroT  CBOMCTBaMH  IMPEKPACHOTO
HAIOJIHUTEJISI B CAMBIX Pa3HOOOPa3HBIX
n3zenusix. OHW MOTYT HCIOJB30BaThCs
npH CO3/IaHUN PazINYHBIX

00045

(YHKIMOHAJIBHBIX ~ MaTepHUalioB, B TOM
YHCIIC  HANOJHEHHBIX KOMIIO3UTOB  HA
OCHOBE HEOPTaHWYECKUX M OPraHHIECKHX
CBSI3YIOIMX, TAKUX KaK OOJIErYeHHbIe OETOHBI, TAMIIOHAKHBIE IIEMEHTHI, CYyXHE CTPOUTEIbHBIC
CMeCH, OTHEYIIOPHbIE MAaTEPUAIIBI, MOJIMMEPHBIE KOMIO3unuH [3,6].

Hcmonp30BaHue MOJBIX ATFOMOCHIMKATHRIX MUKpOChEp ¢ OaM3Koi K HaeaabHOU chepe
¢dopmoii ¢ MHEKpopenbedHOW MOBEPXHOCThIO M HeOOIbIIUMU pasMepamMu 10 500 MM maeT
BO3MOXKHOCTh CO371aTh BBICOKOKAUECTBEHHBIE JIETKWE OETOHBI C 3aIaHHbIMH  (DU3MKO-
MEXaHUYCCKUMH CBOﬁCTBaMH, KOTOPBIC MOFyT KOM6I/IHHpOBaT]> HHOTHOyHaKOBaHHy}O
CTPYKTYPY C HH3KO#l CpeIHe#l MIOTHOCTBIO W BBICOKMMH MPOYHOCTHBIMU XapaKTePUCTHKAMH.
AoMocHITHKaTHBIE MUKPOC(hephl He 001aJat0T TIOPUCTON CTPYKTYPOIA, a YBEIUIECHHE PacXo/ia

Puc.1l. ®omoepagus muxpochep
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BOJIBI B COCTaBax BBICOKOIPOYHBIX JIETKUX OETOHOB CBSI3aHO C LICPOXOBATOCTHIO CTCHKH.
Pa3mep 1 pacrpesesieHie YaCTUL HATIOJHUTENS [0 pa3MepaM B 3HAUMTEIbHOM CTEIICHH BIIHSIOT
Ha CBOICTBa MOJNMMEPHBIX KOMIIO3MIMOHHBIX MaTepuaioB. OCHOBHas [OJIS1 30JIbHBIX
MEKpocdep umeer auamerp B untepBaie 40-250 MM, cpeqHuUil TUaMETp YacCTHIl COCTABISET
150 MKM, 94TO [O3BOJISIET OTHECTH X K IPYIIIE KPYIHOIUCIEPCHBIX Hanomuurenen (d>40 mxm)
[6]. CoBokymHOCTE (H3HUECKHX CBOMCTB MOJBIX MUKpOCc(hep MO3BOISIET MPUMEHATH HX B
KaueCTBE 3alOJIHUTEJNS Ul NMPUTOTOBJICHUS OJHOPOJHOW M cTaOMIbHOW OETOHHOHM cMecH,
KOTOpas TIpH TBEPACHHH 00pa3yeT KOMIIO3UT C  BBICOKUMH  3KCIUTYTalHOHHBIMH
XapaKTepUCTHKAMHU.

Pemenne BompocoB sHeprocOepexkeHHs, ONTHMHU3ALUH 3aTpaT U PAcXOIOB IHEPIHU
SIBJISIFOTCSL HE TOJIBKO 3a/1a4eii M3 00JaCTH TEXHUKH U TEXHOJIOTHI MPOU3BOJICTBA M PUMCHCHHUS
MaTtepuaioB. BaKHBIMH acleKTaMU 3TOTO HAIPABICHUS SBILIOTCS COKpAlleHUE MOTPEOICHUS
HEBO300HOBIIIEMbBIX SHEPIrOHOCHUTENEH, CHI)KCHHE OTPULIATENIBHON HAarpy3KU Ha OKPYKAIOIYIO
cpeny, CBA3aHHOH C BBIOPOCOM IIPOJYKTOB CrOpaHHsS TOIUIMBA, PAaBHO KaK M APYIHX
BozzeiicTBui. 11 3TOro co34aHbl ¥ 3aaTeHTOBAHbI COCTABBI UL U3TOTOBICHUS CTPOUTENIBHBIX
MaTepHaIoB Ha OCHOBE MUKpoc(ep, B IIHPOKOM CIIEKTPE MCCIICIOBAHBI CBOMCTBA MMOIYUEHHBIX
MaTepuasoB, MPEIOKCHbI IIAHUPOBOYHBIC PEIICHHS IJIS OTPaXKIAOIIMX KOHCTPYKIMIl H
HECYILMX CTCH, PACCUMTAHBI TEIUIOTEXHHYECKUE M IIPOYHOCTHBIC XapaKTepUCTHKH [7].

MuxkpOcdepbl IMEIOT HH3KYIO INIOTHOCTB, BBICOKYIO TEMIIEPATypy IUIABJICHUS, a TaKKe
GOJNBIIYI0 TNPOYHOCTh, TEPMOCTAOMIBHOCT B IIHPOKOM TEMIIEPATYPHOM JHAla3oHe H
XUMHYECKYI0 CTOWKOCTh. TemrepaTypa miaBieHus: 3Toro tuma Mukpocdep cocrasmser 1400-
1500°C, TtBepmocth mo mikaie Mooca — 6, ko3d¢umment temnonpoBognoctd — 0,06-0,20
Br1/(m:°C). IX MHHEpalIOrH4ecKuii cocTaB, B OCHOBHOM, mpencrasieH SiO, — 54,4 %, Al,O3 —
25,1 %, Fe,03 - 5,8 %, K,0 — 5,4 %, CaO — 1,7 % MgO — 1,41 %, Na,0 — 1,07 % [2].

Tabmuisl CBOWCTB mpejcTaBieHa B Tabiuie 1 u Tabnuie 2.

Tabnuia XUMUIECKOTO cocTaBa B Tabuuie 3.

3aBUCHMOCTh CpefHEeH IUIOTHOCTH OETOHAa OT CojAep)KaHWs MHKpochep B HEM
npexcrasiena B Tabuuue 4. [5].

Tabauya 1. Ceoticmea muxpocgep

3HaueHHe
CeoiicTea TNONBIE NOJTHMEPHEIE |  NOJBIE ATHOMOCHIHKATHBIE NOINbIE CTEKIAHHBIE

MHKpocepsl MHEpocheps! MHKpocdeps
Ipet pALTHYHBIIE CBET/O-CEplii Gennlii
Oopua yacTH cipepuyeckas clepHieckan cdepueckan
Pazmep yacTuu, MEM 50-500 40-400 10-180
HackinHas mioTHoeTs, rfom’ 0,10-0,25 0.30-0.45 0,16-0.40
HCTHHHAA TIIOTHOCTE, TeM’ 0,16-0,42 0,34-0,50 0,16-0,70

Tabruya 2. Ceoticmea anioMOCUTUKAMHBIX MUKPOCPED

[noTHOCTE, Tfom™

HACKIMHAA 0.35-0.45

CpeaHAs 0.,7-0,9
Pazmep yacTui, MEM ao 500
Foapuunent zanonseHns odrema 0.6
[TomnuHHa CTEHKH, MKM 3-6
Kosdpuunent tennonpoeoasocti, Br/(m-°C) 0,050
[IpousocTs npu obkemuom cxarun, Mlla no 4.0
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Tabnuya 3. Xumuueckuti cocmag mukpocgep

KomnonenTsl Cocras muxpochep, %
CrexnsHHEIe AOMOCHIHKATHEIE [MonumepHble
510 60-80 55-59 -
Al:O; 4-10 27-31 -
Fe:04 - 4,6-5.5 -
K;O 5-16 3,237 -
(CaO 5-25 1,1-1.8 -
MgO 0-15 1,3-1.7 -
Si04/Si0; - 0,05-0,1 -
Cl - <0,1 -
Na,O 5-16 1,0-2.0 -
MnO, 0-10 - -
B,0s 10-20 - -
PO 0-5 - _
thenonopMansIerng - - 100
Tabruya 4. 3asucumocms cpedneli niomHocmu 6emona
om cooepaicanusi MUKpocgep 6 Hem
1800
1700

E

-E 1600

1500

E 1400

& 1300

= 1200

; 1100

=

g 1000

= 900

800 . . T
10 20 30 40 50 &0 70 820 a0 100
Copepaanne B pacteope KMC, % maces nemenrta
s TEOPETHHECKHE THAMCHUA —JRCTICPHMEHTANIBHEIE TAHHEIE

[InoTHO HccnenyeTcs uX NPUMEHEHHE B CTPOUTENILHBIX PACTBOPAX, a 3TO 00JIACTh TAKUX
MaTepHasoB, Kak KepaM3HT, BCIyUCHHBIH MEpIUT U T.I. B 00lieM, MOKHO yTBEp)KAaTbh, 4TO
30JIbHBIE MHKPOC(EpBbl SBISIFOTCS MHOTO(QYHKLUHOHAIBGHBIM HAIOJHHUTEIEM MaTepHasoB.
Pa3HOBHIOHOCTE IHAaMETPOB W TONIIMH CTEHKH MHUKpocdep o00ecreynBaloT MONTydeHHE
MaTepHaia ¢ 33JaHHON CTPYKTYpoil. MENKOIUCIIepCHOCTh MPHIACT TOMOTEHHOCTh MaTepHaIaM
B TOHKOM CJIO€. AJTFOMOCWJIMKATHBIA COCTaB MPHIAET WHEPTHOCTh U XHMHYECKYIO CTOMKOCTH
Mateprary. Huskas mIOTHOCTH aeT BO3MOXHOCTB IMONYYaTh JISTKHU W TETUIOU3OJISIIHOHHBINA
marepuan. Coepuueckas (opmMa U aTIOMOCHIMKATHBI COCTaB OOECIIEYMBAIOT BBICOKYIO
NPOYHOCTh MaTepuaa Ha U30TPOITHOE CHKATHE.

OTMEYEHO, 4TO MOBEPXHOCTh MUKpOC(Ep MOKPHITA CIIOEM HOBOOOPA30BAHHIA TOJIIHMHOM
He Gomee 1 MKM, 4TO yKa3blBaeT Ha (PU3MKO-XHMMHYECKOE B3aHMMOJCHCTBHE BBHICOKOOCHOBHBIX
THIPOCHINKATOB KallbIIMs C KepaMH4ecKoil Mukpochepoil. CormacHo rumorese, MEepBUYHON
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peakueil B3aMMOAEHCTBHS IOJBIX KEPAMHYECKHX MHKpocdep ¢ LEeMEHTOM  SIBISETCS
B3aumozeiicteue Si02 ¢ wonamu OH. Ilpomcxomut mpucoexuneHne noHoB OH k aromam
KPEMHHSI M pa3pylieHHe CBs3ed MeXIy aTroMaMH KpeMHHs W kucinopoxa. [locme storo
CHJIMKATHBIE aHUOHBI JIHOO MEPEXOoAAT B PAcTBOpP, JUOO OCTAIOTCS HAa CBOEM MECTE, TaKUM
00pa3oM, MPOUCXOAUT YAaCTHYHOE PACTBOPEHME MOBEPXHOCTU KepPaMHUECKOH MHKpocdepsl U
obpa3oBanue IIOTHOW CTPYKTypsl C-S-H B 30He KOHTakTa MHKpPOC(Epbl € LEMEHTHOI
Mmarpuieit [5].

Beicokas Boomoriomaromniast CrrocoOHoCcTs MUKpocdep o0bscHsercs nuddy3nei Boas
BHYTpH Onarojaps HaHOpa3MEpHOH MHOPOBOH CTPYKType MaTepHana CTEHKH, CBSI3aHHOHN C
TEXHOJIOTMYECKUMHU 0COOCHHOCTSIMH TIOJyYCHHs 3aroHuTeIs [4].

VYpoBeHb 3HAUYEHHMH MONYYEHHBIX XapaKTEPHCTHK II03BOJIIET OTHECTH 30JIbHBIE
MHKpOc(epbl K KPYIHOANUCIIEPCHBIM HATIOJIHHUTENSM, € IIOPUCTHIMU CHEPHUICCKUMH YaCTULIAMH,
oOnamaronMMi  CIa0OKUCIBIMH  CBOMCTBAMHM  TOBEPXHOCTH. OCOOEHHOCTBIO  30JIBHBIX
MHKpocep SBIAETCS HHU3Kasg IUIOTHOCTb, TEPMOCTAOMIBHOCTh B IIMPOKOM HHTEpBaje
TeMIlepaTyp, HaTM4Ue HOPUCTBIX YacTHLl. JIaHHbIe XapaKTepPUCTHKH MO3BOJIAIOT PEKOMEHI0BATh
9TOT HAINOJHHUTENb U MOJTYyYeHUs NOJMMEPHBIX KOMITO3MIHOHHBIX MAaTepPHAJIOB C HH3KOM
IUIOTHOCTBIO, TEPMOCTOHKHX, C PEryJHpPyeMBbIMH 3HAUCHHSIMH IUIOTHOCTH W COJCPIKaHHS
MOJUMEPHOTO CBA3YIOIIETO.
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OB30P 10 BHEJAPEHUIO HAHOJOBABOK B CTPOUTEJIBHBIE MATEPHAJIBI

HaHoTeXHOIOTHHN YBEpEHHO MOKOPSIIOT MUP U BXOJUIT B TPAAUIMOHHEIE c(epHl, TaKue,
Kak cTpouTenscTBo. OHM MO3BOJIIIOT Ka9eCTBEHHO M3MEHNTH CBOWMCTBA COCTaBa BemecTBa Oe3
1060YHBIX 3(Q(ekToB. B HBIHEIIHEM CTONETHH ClIOBa, HAYMHAIOIIMECS C IPHCTAaBKH HAHO, a
HNMEHHO, KHAaHOXHMHS», KHAaHOTEXHOJIOTHS» U «HAaHOMAaTEePHAIIB», IPOYHO BOILIH B COBPEMEH-
HBI HAy4YHBIH M TEXHUYCCKHH o0uxoa. HaHOHayky MOXHO TpEACTaBUTh KaK COBOKYITHOCTb
3HAHUH O CBOWCTBAX BEIECTBA B HAHOMETPOBOM MaciuTabe. Takum o0Opa3om, MOXHO JaTh
Takoe OIpelelieHue HAHOXMMUU M HAHOTEXHOJIOTHHU - 3TO COBOKYIMHOCTH METOJIOB HCCIIEI0OBA-
HUS ¥ TIOJIyYCHHS MPOAYKTOB C 33aJaHHOW aTOMAapHOH CTPYKTYpOH IyTeM MaHHITYyJIHpPOBAHUS
aToMaMu 1 MoJieKystamu [1].

OnHa u3 oTpacieil NPOMBIIIIEHHOCTH, 1€ HAHOTEXHOJIOTUH Pa3BUBAIOTCSA JOCTATOYHO
HWHTEHCHBHO - 3TO CTPOHUTENBCTBO. ECTECTBEHHO, UTO OCHOBHBIE Pa3pabOTKU B 3TOH 00JacTh
JIOJDKHBI OBITH HAIlPaBJICHBI HAa CO3JaHKE HOBBIX, O0Jiee MPOYHBIX, JIETKUX M JCIIEBBIX CTPOU-
TENBHBIX MAaTEPUAJIOB, a TAKXKE YIYYLICHHE yKEe UMEIOIINXCS MaTepUaliOB: METAIUIOKOHCTPYK-
Ui 1 OeTOHA 3a CYEeT MX JIETUPOBaHUs HaHomopomkamu.llpumeHeHne HaHOOETOHOB B MpO-
MBIIUICHHOM H TPa)XIaHCKOM CTPOMTENBCTBE MOBICUET 32 COOOH M3MEHEHHE BCEX TEXHOJIOTHU-
YeCcKUX MPUEMOB U CIIOCOOOB MPOU3BOJICTBA B CMEKHBIX OTpACiAX. [lepcreKTUBEI MPUMEHEHHUS
HOHOXUMUHU B CTPOUTEIIBHBIX TEXHOJIOTHSX JICKAT HAa CThIKE TPEX HAIPABICHUHM pPa3BUTHSL
HaYYHBIX UCCIICIOBAHUI: HAHOXUMHH, MEXaHOXUMUH U XUMHHU TIOJIUMEPOB.

[TpuMepsI TOIOKUTENEHBIX Ka9eCTB HAaHOT00aBOK:

Xopomo JUcHeprupoBaHHbIE HAHOYACTHIB! YBEIMYHMBAIOT BSI3KOCTH JKUAKOW (ha3bl,
CHOCOOCTBYS TIPH O3TOM CYCIIEHAWPOBAHWIO IIEMEHTHBIX YacTUI[ M 3EPEH 3aIlOJHUTEN,
MOBBIIIAsi YyCTOMYMBOCTB K CErpeTaiy M Y000 YKIIaIbIBAEMOCTb.

HaHodacTHIBl 3amoNHAIOT MYCTOTHI MEXAY 3EpHaMH IIeMEHTa, YTO TPHUBOIUT K
BBICBOOOKACHUIO TOTIOJTHUTEIFHOTO Ka4eCcTBA BOMBI.

Xopouo AuCIEeprupoBaHHbIE HAHOYACTHLBl JIEHCTBYIOT KakK LIEHTPhl HyKJI€aluH It
MIPOAYKTOB TUIpaTalliy LIEMEHTA, TEM CaMbIM yCKOpss €.

HaHnouacTuipl criocoGCTBYOT 00p30BaHni0 KpHCTAILIOB Majoro pasmepa (Ca(OH), u
AFp) 1 omHOpoaHEIX KinactepoB C — S — H Takxke HeOONbIIMX pa3MepoB.

HaHowacTuipl MOTYT CIOCOOCTBOBATH OJOKMPOBKE TPEIIMH M YJIYYIIAIOT KOHTAKT
MEXIY TIUIOCKOCTSIMH CKOJBKEHHS, YTO TPUBOAUT K TIOBBIICHUIO YOAPHOH BSI3KOCTH
LIEMEHTHBIX MaTepHaJiOB, IIPOYHOCTH MIPH Pa3phIBE, U3TUOE U CIABHTE.

HaHodacTHIpl yIydImaloT CTPYKTYPY «KOHTAKTHOW 30HBD), ITOBBIMIAS CLEIUICHHUE
MEXIy 3€pHAMU 3aIIOTHUTENS U [IEMEHTHBIM TECTOM.

Co3aHne 9KOJIOTMUECKH O€30IacHBIX IMOKPBITUH 3IaHWi oOecrieynBaeTcsi 3a CYeT
NPUMEHCHHA B CTPOUTEIBHBIX CMECAX LLIyHFI/ITOBle rnopona. ]_UyHFI/IT SABJIACTCA yHHKaHbeIM
HPHPOJHBIM MHHEPAJIOM, COJIEpPIKAIMM aJTIOTPOIHYIO0 MOIU(UKALIUIO yriiepoa — QyJuiepeH.

B cTpoUTENBCTBE HCIONIB3YeTCs MHOXECTBO HaHOJ00aBOK, K mpumepy: BUOTEX —
HM. Hcnonp3yeTcst U TMOBBIIICHHS BOJOHETIPOHUIIAEMOCTH, MOPO30CTOMKOCTH W TIPOYHOCTH
MOHOJTUTHBIX M COOPHBIX OSTOHHBIX WM KeJe300€TOHHBIX M3/ICNUN U KOHCTPYKIHH, B TOPKET
— Maccax, a TaKke B He]TemoObIBalOIIeH OTpaciy NPW HM3TOTOBJICHHH TAMIIOHAXKHBIX H
H30JIIIMOHHBIX [IEMEHTHBIX MAaTEPUAIIOB.

Jlvokcua KpeMHHS amopdHO# MoaupuKanmuud. ITO BaXKHEUIIMHA KOMIIOHEHT MpPH
IPOU3BOACTBE 66TOHOB C BBICOKHUMH SKCHJ'lyaTaLII/IOHHbIMl/I CBOﬁCTBaMM.
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Cynepmnactupuxarop C-3. OH  1o3BOJISIET  HONYYHTh  BBICOKOIOABIIKHEIE,
YAOOHOYKIIaIbIBACMbIE OCTOHHBIC CMECH, CHIDKACT BOAOMOTPEOHOCTh OeToHHOM cMecu Ha 20
%, mOBBIIAET MPOYHOCTH OETOHA, YIIyUIIaeT ero CTPYKTYpY.

HanoaucnepcHsiiirazooopa3oBatens. OH MO3BOJISIET CHHTE3MPOBATh MEHOTa300€TOH C
3aaHHOU TeTEePONIOPUCTOCTBIO CTPYKTYPBI.

Hanokpucrammyeckuii kopyHa. OH HHTEHCHPYET POCT THAPATHBIX HOBOOOPAa30BaHMI
BSDKYILIETO TPaBUIBHOM MPU3MaTHYECKOH U rekcaroHaabHOH Gopmsl. Ilpu aToM 3apoauBIIascs
HAHOCTPYKTypa CHIDKAaeT Je(eKTHOCTh MHKPOCTPYKTYpPHl IIEMEHTHOIO KaMHs, KOTOpas
CIOCOOCTBYET YHNPOYHEHHIO MAaKpOCTPYKTYPHI SIMUECTOTO0 OETOHA, yMEHBIIAeT Ae(EKTHOCTh
¢dopmupyemoro kamus. [103BOJISET OCYIIECTBISATH SKOHOMHIO JHEpro3arpaT Ha MOMOJ JUIS
JIOCTIOKEHHS TpeOyeMoil IPOYHOCTH IIPH COKaTHH.

Kpemuezém. Oto ouenb 3¢ pexTuBHas 1oOaBKa I MOJMMEPOB U 6eToHOB. [lo3Bomser
YIY4HIINTh yA0O0YKIabIBAEMOCTb H IPOYHOCTH OETOHA.

Hanotpyoku (YHT), nanoBonokHa (YHB) u rpadeH SBISIOTCS TOTCHIHATbHBIMH
KaHIuJaTaMy ISl HAHO-apMUPOBAaHMS KOMIIO3MIIMOHHBIX MaTepUajoB Ha OCHOBE IIEMEHTA.
YHT o001agaloT HCKIIOYATEIBHBIMHA XapaKTePUCTHKAaMH (MOAYJIEM YIPYroCcTH HOpsaKa
Tepamackajeii W IPOYHOCTHIO TIPH paspblBe MNOpPsAKATUranackageld) W yHHKaJIbHBIMU
XUMHYECKHMH CBOHCTBaMHU.

B o6nactH HaHOTEXHONOTHH y4YEHBIC NOOWIHMCH OONBIINX NOCTIKeHHMH. Takux Kak:
peanu3anyst BO3MOXKHOCTH HAONIIOAaTh CTPYKTYPY Ha aTOMHOM YPOBHE M M3MEPSTh MPOYHOCTD
n  TBEPAOCTH HaHO(A3 KOMIIO3MLHOHHBIX MAaTepUagoB, OTKPBITHE  YINOPSJOYEHHOH
KPUCTaJINYECKOHHAHOCTPYKTYPHI «amopdHoro» reas C — S — H, co3naHue HaHOYaCTHLI, HAHO —
BOJIOKOH, HaHO — CETOK IJIS yIydIISHHS CBOICTB CTPOHMTENBHBIX MAaTEpPHANIOB, pa3paboTka
KpPacoK M OTHEJIOYHBIX MAaTepHaIOB C CAMOOYMIIAIOMHUCS CBOMCTBaMH, CTOMKOCTBIO K
H3MEHEHUIO IIBETa, 3alIUTOH OT rpadduTh, BEICOKOH CTOMKOCTH K IapamiHaM H IOTOJHBIM
(dakTopaMm, co3JaHHE CAMOOYHMINBIOIIMXCS MATepHaloOB Ha OCHOBE (DOTOKATAIUTHIECKOM
TEXHOJIOTHH, pa3paboTka (OTOKATIMTHYECKMX LEMEHTOB, aKKyMYIHPYIOUIUX JHEPTHIO,
CO3JJaHNE «YMHBIX», YyBCTBHTEIBHBIX K TpPy3Ke KOMIIO3UTHBIX MAaTepHalioB, CO3aHHE
MOKPBITHH HAHOMETPOBOW TOJIIMHEL, 3ANIWINAIONINX YIIIEPOANUCTYIO CTalb OT KOPPO3HU H
MOBBIIAOIINX TETUION30JSIIIUOHHBIE CBONCTBA OKOHHBIX cTéko [1,2,3,4].

3HAYUTENBHBIN TIPOTpece, JAOCTUTHYTHIA 3a TOCIEAHUE TOIBI, OB MONy4eH 3a CYET
NPUMEHEHHs] HAaHOPAa3MEPHBIX METOJOB HCCIENOBAaHMS, TAaKHX KaK: SJEPHBI MarHUTHBINA
pe30HAaHC, aTOMHO — CHJIOBasi MHKPOCKOIIUS, OIPEACNICHNE MHUKPO- W HaHOTBEPIOCTH,
HEWPOHHOE M PEHrCHOBCKOE pAacCesiHue, YJIbTPa3BYKOBas CHJIOBas MHKPOCKOINHWS, HOHHO-
Jy4eBasi HaHO-TOMOTpadusL.

Y HaHOTEXHOJIOTHIl €CTh CBOM IIEPCIEKTHBHI JalbHEHIIero pa3BuTHi. B paszpabotke
KaTaInu3aTopsl Ul HHU3KOTEMIIEPAaTypHOTO CHHTE3a KIWHKEpa W YCKOPEHHs THApaTaluH,
MHTEHCH(UKATOPB MOMOJAa M MOIMGHUKATOPHl MOBEPXHOCTH YACTHI[ JUII CBEPXTOHKOTO
M3MENbYEHHS W MEXaHOXHMHYECKOH aKTHBAUW, BSDKYINIME MaTepHanbl ¢ Jo0aBKaMu
HAHOYACTHI], HAaHOQHOPHI, TpadeHa, HAHOTPYOOK, HAHONPYKMH ¥ HAHOCETOK, BSDKYIIHE
MaTe€puaibl, MPOAYKTBl THApPATAllUU KOTOPBIX XapPaKTECPUIYIOTCA YIYUHICHHBIMU CBI3AMU
MEeXay cOo0OH M CTPYKTYpOH Ha HAHO-YPOBHE, BSDKYIUME MaTepHalbl, MOAU(UIMPOBAHHBIC
MOJIMMEPHBIMU HAHOYACTULIAMH HJIA l'[J'léH](aMI/I, MaTeprualibl 9KOJIOTHUECKOM HanpaBJICHHOCTH,
C HaHOMO}ll/I(bI/IL[I/IpOBaHHbIMI/I BSDKYIIUMU, TMMO3BOJIAOIIMMH CYHIECTBEHHO COKpaTUTh
COZIep)KaHKe TIOPTIAHALIEMEHTHOTO KOMIIOHEHTa (BIUIOTH 10 15%), anbTepHaTHBHBIC BSKYILHME
Ha OCHOBE MarHueBO-(poc(aTHBIX M TE€ONMOIMMEPHBIX HAHO-CHCTEM, OHMOTEXHOJIOTHYECKHe
MaTepHanbl, KOMIO3UIMOHHBIE MaTepHaidbl Ha OCHOBE IIEMEHTA, apMHPOBAHHBIE HaHO-
BOJIOKHAMH, CYNEpPIUIACTH(OUKATOPHl UII MaKCUMaIbHO S(GQEKTHBHOTO PETyINPOBAHUSL
yI000yKJIaIbIBAEMOCTH, MaTepHalbl Ha OCHOBE IEMEHTAa C BBICOKHMH IOKa3aTelsIMHU
MPOYHOCTH, IUIACTUYHOCTH U y}lapHOﬁ BA3KOCTH, BsDKYLIUE MaTEepHalibl, [O3BOJIAIONINEC
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pETyIMpOoBaTh BHYTPEHHIOI BIAXHOCTH C IIENBI0 KOHTPOJST OOpa3oBaHUS MHKPOTPEIIWH,
MaTtepuanbl €  HAaHOCTPYKTypoH, oOecreunBaromeil  BBICOYAMIIYI0  JOJITOBEYHOCTD,
cBepxruapodoOHble  MarepHansl g o0ecHedeHHs JOJITOBEYHOCTH, MaTepHalbl ¢
camo3ajeuuBalonMM  3QQGEKToOM U CBA3aHHbIE C HUMH DPEMOHTHBIE TEXHOJIOTUH,
(hOTOKaTATUTHUECKUE IIEMEHTHI AT aKKyMYyJIHPOBAaHHSA U BBIPAOOTKM SHEPTHH, MaTepualbl C
KOHTPOJMPYEMBIMU ~ TOKAa3aTeNsIMU  SJIEKTPUYECKOl  NPOBOAMMOCTH,  JeOpMAIMOHHBIX
CBOICTB, 0€3ycaJloyHOCTH U C HU3KHM KO3((UIMEHTOM TEMIOBOTO PACHIMPEHHUS, «YMHBIE»
MaTepHalbl, pearupyrolie Ha Harpy3Ky U TeMueparypy(5,6,7,8].

HanorexHonmornu w3MeHmwIM ®  OyAyT [Janblle M3MEHATh HAIIM  BUACHUS
MaTepHaTbHOTO MHpa, CIIOCOOHOCTH KOHTPOJIMPOBATH €ro M Bce oxxumaHws.HanomaTepnais
HMEIOT 3HAYUTENILHO OoJiee BBICOKYIO IPOYHOCTD, YeM MX TPAJAWIMOHHBIEC aHAJIOTH. 31aHUS H
COOPYKEHHUS, IOCTPOEHHBIE ¢ UCTIOIB30BAHUEM HAHOTEXHOJIOTUH, CIOCOOHBI IPOCITYKUTh B 25
pa3 [oJjblie, YeM caMble MPOYHBIE TPAAUIMOHHBIE JoMa mocTpoiiku koHma XX Hagama XXI
cronetuss.C TIPUMEHEHHMEM HAHOTEXHOJOTHH B CTPOHTENBCTBE M3MEHATCS HE TOJIBKO
KaueCTBEHHBIE XapaKTEPUCTUKU CTPOEHWUH, HOBOBBEICHUS KOCHYTCA H KOHCTPYKTHBHBIX
ocobeHHOCTeH. MOXXKHO OyaeT CTpOWTh JOMa MPaKTHYeCKH JIFOOBIX KOH(UTyparui, KOTopblie
OyIyT caMH IOJACTPAauUBAThCS I0J] KIMMAaTHYECKHE YCIOBHS JIETOM OXJIaXJaTh BHYTPEHHHE
MIOMEIIEHHs, a 3MMOH aKKyMyJaupoBaTh B HUX Temto.Ha ceromHsmmHuii eHp MOTEHIHAI
HAaHOKOMITOHEHTOB PAaCKpBIT JAJIEKO HE ITOJIHOTHIO. B nanpHeiieM yueHbIM IPEICTOUT PEIUTh
MHOECTBO BOIPOCOB, CBSI3aHHBIX C HAHOHAYKOHU, U IMOCTUTHYTH ee riryOoyaiimme Taifael. Ho,
HECMOTPSI Ha 3TO, HAHOTEXHOJIOTHH YK€ OKa3bIBAIOT OUYCHb CEPHE3HOE BIMSHUE HA KU3HB
coBpeMeHHOro denoseka.HaHoTexHomornu - cumBos Oymaymiero, BaKHeHImas oTpacib, 6e3
KOTOPOi1 HEMBICIIIMO JaNbHEHIIee Pa3BUTHE IIMBUIIH3AIHN.
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BE3OINACHOCTD TIPUMEHEHUSA CTPOUTEJbHBIX MATEPUAJIOB
C UCITIOJIb30BAHUEM CEPBI

B moceame roxsr B Poccny, kak M BO MHOTHX APYTUX CTpaHax C Pa3BUTOH ITPOMBIIII-
JICHHOCTBIO, BO3POCIIO TIPOM3BOJCTBO TEXHHYECKOH CEephl, KOTOPYIO IOJydaloT IO Ooiblieit
9acTH NpHu InepepaboTke W ounctke Hedtu. B Poccum 3amackl cepbl eKEromHO NPONODKAIOT
yBenuuuBatbes. Pacmmpenue chep HCIonabp30BaHHUS CEphl SBISIETCS BaKHEHIIeH 3amadeit U c
TOYKH 3pEHHS 3KOHOMHKH, U C TOUKHU 3peHust skonoruu. [IpumMeHeHne cephl H cepocoaepKaIinux
OTXO0JIOB B CTPOHTENbHON oTpaciu Poccun - 310 MHOroo6emmaronee 1 3JKOHOMHUUECKH HHTEpec-
HOe HampaBjeHHe. B HacTosIee BpeMs B MUpe HaKOIIEH OONBIION OMBIT MPUMEHEHHS Pa3ind-
HBIX KOHCTPYKIHUH U3 cepobeToHa.

[MpexnoceuIkaMy A7t TPOM3BOACTBA CEPHOTO BSHKYLIETO U HCIIOIB30BAaHUS €T0 B CTPO-
UTENBHBIX TEXHOJIOTHAX U NPH JOPOKHOM CTPOUTENBCTBE SIBISIOTCS OOJIBIIHE 3arachl TEXHHU-
YECKOHM Cepbl, a TaKkKe 3alpoc OT HApPOJHOTO XO35ICTBA Ha MPOYHBIE, XMMHYECKH CTOWKHE Ma-
TepHabl.

KoMno3nunnoHHbIH MaTepuai, B COCTaB KOTOPOTO BXOJHUT CEPHOE BSDKYINEE, HHEPTHBIE
HAITOJHUTENN ¥ 3aM0JHUTENN Ha3bIBaeTCA cepoOEeTOHOM. B KauecTBe MHEPTHBIX HAIIOJTHUTENCH
MPUMEHSIOTCS TPaBHH, NECOK, MeOeHb M APYrHe MOPOAbI, UCHONb3yeMble IIPU MPOU3BOCTBE
oObraHOTO OeToHa. I'aBHOE OTIMYME cepoOeTOHA OT JPYTUX CTPOHMATEpPHAIOB HAa OCHOBE
NopTIIaHJIeMeHTa — Haiauane cepbl. Cepa — 9TO HEMeTalll, IIMPOKO PacIpOCTPAaHEHHBIH B IIPHU-
poze, cepa CrOCOOHA COEAMHATCS MOYTH CO BCEMH XUMHYECKMMH 3i1emeHTamu. Cepa - 3TO
TBEpA0E KPUCTAININIECKOE BEIIECTBO, KOTOPOE COXPAHIET YCTOMYMBOCTD B IBYX MOAM(HKALH-
sx: pombudeckoit (p = 2,07 r/cm3) 1 MoHOKIHHHOH (p = 1,97 T/cM3); e€ coennHeHus BCTpeya-
I0TCS B TBEP/IOM, KHUAKOM U ra3000pa3HOM COCTOSIHUSIX.

IMepBrie nccnenoBaHus cepoOETOHA HAYAINUCh B AMEPHKE BO BTOPOH IOJIOBHHE IPO-
nutoro Beka. [louTtw cpasy ke OblT OOHApYKEH psifl MPEUMYIIECTB cepoOETOHA 10 CPABHEHHIO C
TpaauIMOHHBIM GeToHOM. OKazanoch, 4TO CepoOETOHY IPHCYII P MHTEPECHBIX CBOWCTB, a
HMMEHHO: BBICOKas IPOYHOCTb, KOPPO3UIHAs CTOMKOCTh, HU3KOE BOJOIOTJIOIIEHUE, BOJOHEPO-
HHUIIAeMOCTh, MOPO30CTOMKOCTb, OBICTPBI HAbOp M COXpaHEHHE MPOYHOCTH, OTBEPJICHUE Ha
MOpO3€e, BO3MOXKHOCTh BTOPUYHO# TepepaboTKy, He3HAYUTeNbHas ycaaka. B To xe Bpems, ce-
poOETOH MMeeT M OTpHULATENFHOE CBOHCTBO — 9TO HM3Kasi TePMOCTOWKOCTb. [1ocie npoBeneHus
psina ucciefoBaHMi, OBUIM CIETaHbl BEIBOJBI, UTO JIyHIIe MCIONB30BaTh MOAU(DHUIIIPOBAHHYIO
cepy. CBoiicTBa cepobeToHa 00YCIOBIEHBI €ro BHYTpeHHEH cTpykTypoil. Cepa - 3TO BemecTBo,
MOJIEKYJTBI PacONOKEeHB! OUeHb OJIM3KO APYT K Apyry. Hanndne HamomHWTENs 3acTaBisieT Mo-
JIEKYJIBI CePBl «COETUHSATE) MOJICKYJIBI HATIOJHUTENSI, ¥ OHH 3aIIONHSAIOT BCE BHYTPEHHHUE IPO-
CTPaHCTBA HOBOT'O BEIIECTBA TAK, YTO MOPUCTOCTH JETASTCs MIPAKTUIECKH HE3aMETHOM.

B tabnuie 1 mpencraBieHa CpaBHUTENbHAS XapaKTEPUCTHKA OCHOBHBIX MapaMeTpOB
9TUX BUJOB OETOHA.

Tabnuya 1. Cpasnumenvras Xapakmepucmuka c80Cme cepHo20
U NOPMAAHOYEMEHMHO20 OEMOHO8

HaumeHoBaHMe CBOiicTBA (MCIILITAHMSA) CepodeTon Berton
BrarocroikocTsb 1,0 0,8
XuMuueckasi CTOMKOCTh (K KHCIOTaM) 84% 23%
Mopo3ocroiikocts (pu 100% BnakHOCTH) 300 50
Hctupaemocts, % 3% 17%
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[Tpounocts Ha cxxatue, MIla 55-65 15-25
Ipoynocts Ha u3rub, MIla 10-15 6-9
IIpoynocTh Ha pacTspkerue, MIla 5-7 3-4
Bpewmst Habopa poYHOCTH, 4 0,3 24

Tpumeuanus: [Ipounocms Ha cocamue yKa3ana 015 6emoHa, ¢ MOMEHmaA, 3a1U6KU KOmopo-
20 npowno 3 OHA. Xapakmepucmuka «eépems Habopa npouHocmuy noopasymesaem
nepseonauanvhwiil (ha 50%) nabop mapounoii npounocmu 6emona.
Ha pucynke 1 BUIHO, 4TO pa3sHHIIAa MEXIY KOPPO3UOHHOH CTOMKOCTBIO TPAAUIIOHHOTO
6eToHa U cepobEeTOHa OTPOMHA.

CaoiicTBa  cepobeToHa
3HAQUUTENBPHO  OOJbIIE,  YeM
CBOWCTBA IIEMEHTHOrO OETOHa,
3aBHCAT OT TEXHOJIOTHYECKOTO
mporecca U KOHTPOJIS KauyecTBa
MOJIy4aeMoro ChIpbsi Ha BCEX
0e3 UCKIIFOYCHUS dTanax Mpou3-
BozacTBa. COINIACHO 3amajHbIM
HCCICIOBaHMSIM, OOJBIIOE 3HA-
YeHHe HMeEeT MHPOLEHTHOE CO-
nepxanne  Moaudukaropa B
cepoOeToHe, ero KaueCTBCHHBIN
U KOJIMYECTBEHHBIH COCTaB.

ITocne Toro, xak ObuIM
HOJIy4eHBI JI0Ka3aTeNbCTBa 0e3-
OIIACHOCTH CEpOOETOHa U Cepo-
Macca 100 % 100 % 100 % 100 % acanbra a1 OKpYKAOMICH
cpenst, B CIIA mpuctymum

aKTMBHOMY H3Y4YCHUIO CEPHBIX
Puc.1. Kopposuonnas cmotikocms 6 KUCTbIX cpedax pokymux. Ha  wnsoGperenns,

Marepuan Do 6 mec

LiemenTobeToH

Macca 100 %

CepobertoH
o

OIUCHIBAIONIME CBOWCTBA M TEX-
HOJIOTHIO TPOM3BOJICTBA cepoberoHa, odopmisiinch maTeHThl. C TeueHWeM BpeMEHH, Korjaa
CPOKH JISHCTBHS TaTEHTOB 3aKaHYMBAJINCH, H300PETEHHE CTAHOBHJIOCH JOCTYIIHBIM Ul BCEX.
IMocrenenno B CIIA chopmupoBanachk XpOHOJIOTHS TATEHTOB Ha PA3IHIHBIE TEXHOJIOTHU IPO-
U3BOJCTBA cepoberoHa. biaroxapsi 3TOMy IOSBHIACH BO3MOXXHOCTb MPOCIEANTH JBOJIOLHIO
9TOrO CTpouTeNibHOTO Marepuana. OcHoBHbiMU nateHTamMu CIIA sBisrores: 4025352 - «IIpo-
M3BOJICTBO cepobeToHay, 4188230- «CepobeToH, pacTBOp M cxokue marepuanbiy, 4391869 -
«MoanduipoBaHHbIi cepHbIi eMeHT», 5004799 - «'paHyIMpOBaHHBIH MOAN(DUIIMPOBAHHBIH
cepobeToH». B mepBoM mareHTe OTpa)KeH BeCh DKCIEPUMEHTAIBHBIH OIBIT, KOTOPBHIA OBLI
HAKOIUIEH K TOMY BPEMEHH II0 MPOM3BOJCTBY OETOHA Ha OCHOBE CEPHOr0 BsKyIIero. B stom
MIAaTEHTE BIIEPBBIC MOSBHUIOCH ITOHATHE MOANU(DHUKATOpPA CEPhI, KOTOPHII HCHONB3YeTCs IS TIPO-
M3BOJICTBa OoJiee KadeCTBEHHOro cepobeToHa. B mateHTe «MoanuIUpoOBaHHBIA CEPHBIN Iie-
MEHT» COJIEp)KaIIICh PEKOMEHIyeMble MOAN(DHUKATOPH! (OJMTOMEphl U TUIUKIONCHTANH), U
(hopMyIHPOBAINCH PA3IMIHBIE TPEOOBAHMS KO BCEM COCTABIIIONINM CEPHOTO OETOHA, KOTOpPHIE
OKa3bIBAIOT BIMSHUE Ha CBOMCTBA KOHEYHOT' 0 MpoaykTa[l].
B 1991r. B CIIIA nosiBUach TEXHOJOTHs U3rOTOBJICHHS IPaHyIMPOBAHHOTO CepoOeTo-
Ha. [losBneHHE HOBOH TEXHONOrMH OBUIO HPOAMKTOBAHO HEOOXOIMMOCTBIO IPOU3BOJCTBA
cTpoiiMaTepuana B Jir000oe BpeMs, B IroOoM Mecte. Panee, Bce TeXHOIOTHH TpeOOBaAIIM MOAAED-
KaHUs OINPEIeTICHHOI TeMIlepaTypsl pacTBopa. DTO TpeOOBaHHE CYLIECTBEHHO OIPaHHYHBAIIO
UCIIOJIb30BaHKE CepoOETOHA BPEMEHHBIMH M TEPPUTOPHAIBHBIMU paMKkaMu. OCHOBHBIM MPHH-
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IIUIIOM, HAa KOTOPOM OCHOBaHA TEXHOJOTHH MOIydeHHs I'paHyl cepoOeTOHa, SBIUIOCH TOMEIIe-
HHE TOTOBOI CMECH B HEKOE€ YCTPOWCTBO, I'Zie Ha OETOH BO3/EHCTBOBAI ra3 MO/ BEICOKHM JaB-
neHueM, Oiarozmapsi 4eMy oOpa3oBEIBAINCE IpaHyisl. [Ipyu panpHEHIIEM HCIIOIb30BaHUH OBLIO
HEOOXOIMMO Pa3orpeTh rpaHysibl 10 Temeparypsl miasiaeHus 140-150 C.

OnHUM M3 MEPBBIX NMPOHM3BOIUTENEH CEPHOro OETOHA M M3JENH Ha €ro OCHOBE CTala
xommanust Star Crete (panee Sulfurcrete) (Kanama). B 1975r. Star Crete coBmectHo ¢ Sulfur
Innovations Ltd paspaGorana cBOIO TEXHOJOTHIO MONYYCHHs: OETOHA HAa OCHOBE MOAU(UIUPO-
BaHHOH cepbl. OHN NPEUIOKIIN NOAABaTh PacIuIaB Cepbl 1 MOAN(HKATOPA HA YYaCTOK IPHIO-
TOBJIEHWsI OCTOHA, Il OH IIepPEeMEIINBACTCs C 3apaHee ITOJOTPETHIMH 3allOIHUTEISIMU U HAIOM-
HUTEISIMU, 1 00pa3oBBIBaeT cepobeToHHylo cMmech. Ceromns m3nenns StarCrete mmpoxo npu-
MEHSIOTCSl JUIS W3TOTOBJIEHHS KOPPO3MOHHOCTOMKMX KOHCTPYKIIWH, JUI 3aIIUTHI U PEMOHTA
MOKPBITHH [[EMEHTHOTO MOJIa Ha XUMUYECKHX U THILEBBIX POU3BOACTBAX U T.A. Ilo3xe nosBu-
JIaCh TEXHOJIOTHSI, KOTOpas OTiHYanach oT ucrmons3yemoit Sulfurcrete. o HOBO#M TexHONIOTHH
MoaudHUIUpyomue 106aBKH T00ABISIOTCA NPSIMO NP CMEIIMBaHUM PACIUIABICHHOH cepbl
MOJOTPeThIX 3anonHuTeneil u HanoiHutenel. [loxe B CLLIA mosBUIOCH 3HAUNUTETHHOE KOJIH-
YEeCTBO PA3NMYHBIX TEXHOJOTWH HM3TOTOBICHUS M IPUMEHEHus: cepHoro Oerona. Ha puc. 2
MIPE/ICTABICHO UX 0000IIEeHHE.

7 2 1 - noooepes nanonnumeneii u 3anoaHumeneti 00 memne-
pamypwi 140°-150°C;
* * 2 - moougurayus cepvl nymém cmewusanus (Oanvhel-
wezo pacniasa npu memnepamype 120°- 135°C) ¢ moou-
_] guxamopom;
3 - dobaska ceproeo es1CyWeco (PACNAAGIEHHOU MOOU-
* QuyuposanHoll cepubl) K HazpemviM HANOIHUMENAM U
3aNoTHUMeNAM U OalbHeliuee chekanue (pacniag) Oa-
& Hott cmecu npu memnepamype 140°-150°C;
4 - cepHblil K1AOOUHDII pACTNEOD,;
* 5 - cepobemon mosapro2o HazHaueHus;
4

6 - uzoenus Ha ocHose cepobemona;

7 - ucnonv3osanue 6 CMpOUMenbHLIX Yensax (3aiusKa,
MOHOIUM);

8 - svr0eporcusanue 051 HAGOPa NPOUHOCMU UOETUS,
9 - gpideporcusanue 015 HAOOPA NPOYHOCHU,

g 0 10 - ucnonwvsosanue 6 cbopnom cmpoumensbcmee

Puc. 2. Cxema mexnonozuu npousgoocmea cepobemona

OCHOBHOE OTJIHYHE TEXHOJOTHH MPOHM3BOJICTBA CEPOOECTOHA OT IIEMEHTHOTO OETOHA —
9TO OTKa3 OT MCIOJIB30BAaHHS BOJBI B TpoIlecce H3roToBNeHUs. CleayeT 3aMeTUTh, H3TOTOBIIC-
HHE CepHBIX OETOHOB, He TpeOyeT cepbl B UUCTOM BHE. JJ00aBKH, KOTOPBIE MOTYT H3MEHUTH €¢
CBOMCTBa, AeNATCA Ha 4 rpyHNbl MIacTHGUIMPYIOMINE, CTaOWIN3UPYIONINE, aHTUIHPEHBI U
AHTHCENTHKH.

[Mnactuuuupyromue nodaBku (HapTanuy, napaduH, TUIUKIONCHTAIUEH, MOJIUCTHU-
PO, KyMapoHOBasi CMoJa, caka, TpaduT) CHHXKAIOT XPYINKOCThb, YBEIUYUBAIOT MPOYHOCTH U
3aMeJISIFOT KPUCTAIUTH3AIMIO CEPBI IPU OXJIAXKICHUH.

Crabummzupyromue 100aBKH (IUIMKIONEHTANEH, oa, docdop, ceneH, MBIIIBIK, OU-
TyM, caxka, HaTaINH) MU3MEHSIOT CTPYKTYPY CEpbl U TOBBINIAIOT €€ YCTONYMBOCTH K aTMO-
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cEepHBIM YCIOBHSAM. AHTHUIIUPEHEI CHIKAIOT TOPIOYECTh CEPHBIX KOMITO3HMIUN. AHTHCEITHKH
MOBBIIIAIOT OMOIOTHYECKYI0 CTOHKOCTH CEpHBIX OETOHOB.

[Mpon3BoacTBO cepobeToHa MOXKHO pa3BepHYTH IMOYTH Ha JFOOOM achalbToOEeTOHHOM
3aBojgie (AB3) mocne mpoBeneHus] HEOOJBIIOH MOAepHH3alMU. VI3MEHEHUs] Ha MPEANPUSITUH
KOCHYTCsI 00€CIIeueHns] XpaHEHHsI CEpBbl, a TAKXKE YCTAHOBKU CHUCTEM €€ MOAauu B TEXHOJIOTn4e-
CKMil Tpolecc M 103upoBaHusA. OCBOCHHE TEXHOJOTMH HPOM3BOJCTBA CEPOOETOHHBIX CMecei
obecreyrBaeT peaabHYI0 BO3MOXHOCTH MepeBoja acarbTOOSTOHHOTrO 3aBoJa Ha KPYIJIOro-
JIMYHBIH pekuM pabotsl. B nerHee Bpems roga AB3 cMoxkeT BEIITycKaTh OOBIYHEIE achaabTode-
TOHHBIE CMECH, a B 3MMHEE BpeMsi roia — cepobeToHHbIe [2].

OmnbiTHBIE YKITaaKu cepoacdansToderona Obutk mpoBeneHsl B Mockse: BAO, CBAO
(paHOH BBL), na 03]3 «BHUUIA3», na Kpbiiatckom MocTy (Kall. peMOHT) U 1p.

Yepe3 nBa rojga 3KCIUTyaTaluu
JOPOXXHOTO TOKPHITHS M3 cepoachaibTo-
OeroHa ObUIM TPOBEACHBI HCHBITAHHS,
KOTOpBIE MOKA3aJli, YTO CBOMCTBA JIUTOTO
cepoachabTOOCTOHA TPAKTUYCCKA HE
HU3MEHIWINCh M OJIM3KH K IIOKa3aTelsM B
mponecce yKJIagKH B JOPOXKHOE IMOKPHI-
Tre. [ToaTOMy MOXHO cKa3aTh, 4TO JIUTOH
cepoachaIbTOOETOH YCTOWYNB K MEXaHU-
YeCKHM  Harpy3kaM ¥ IIPHPOJHO-

Puc. 3. Jloposicnoe nokpvimue uz cepoac-

darsmobemona na MKAJ] KIIMMaTHYECKUM yCIOBHUSIM. 3
Bricokass mpoOYHOCTb, KOpPpO3HM-

Hasi CTOMKOCTb, HH3KOE BOJIOIOIIIOIICHHE, BOIOHCIPOHHI[AEMOCTh, MOPO30CTOHKOCTh, OBICT-
PpbIii HAGOP MPOYHOCTH MO3BOJISIOT JENaTh U3 cepobeTOHA XKene300eTOHHbIe CBaH, (HDYHIaMEHT-
HBIE TUTMTBI, UCIIOJIb30BaTh CEPOOETOH NPH MPOU3BOICTBE K/ M TPaMBalHbBIE IIIAJIbI, JTOPOXK-

HBIC U TPOTYAPHBLIC IUIUTHI U JIP.
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H.A. bpumuxkoe

Cmyodenm UDO 4-2

Hayunvii pyxosooumens — H.H. Agpanacvesa, kano. mexu. Hayk, cm. npenooasamend Kageo-
bl npUKIaoHol mamemamuxu, oupekmop HOL KM

IOPUMEP ADPOJUHAMMUYECKOI'O PACUETA
JIABUAJIBHOM OPTAHHOM TPYBBI B ANSYS CFX

B nanHOl cTaThe IpeacTaBiIeHbl Pe3yabTaThl YACIEHHOTO a9POAUHAMUYECKOrO pacuéTa
nabuanbHOH (CBHCTKOBOI) opraHHO# TpyObl. Bepndukarys nomydeHHbIX pe3yIbTaToB pacuéra
BBITOJIHAIACH C HCIOJIb30BaHHEM JaHHBIX MOJICIBHOIO JKCHEPUMEHTa, omucaHHoro B [1]. B

KayecTBe 0a30BOr0 MPOrPaMMHOIO KOMIUIEKCA JUISl PEIICHHs IOCTABICHHOW 3a7aud BHIOpaH
ANSYS CFX.

Puc. I u 2 Cpw

16 BUXPell, JIeKMPOHHAL POMOCLEMKA (1) U YUCTEHHAS CUMYAAYUS (1)

W3 reopuu ([2] u [3]) u3BecTHO, uTO B TabMasbHOI TpyOe opraHa KosieGaHue JaBIeHus,
KOTOPOE U SIBJISETCSI HICTOYHUKOM 3BYKa, CO3AaETCs MO BO3JCHCTBHEM CTPYH BO3yXa, KOyeh-
JoIIeiicss BOKPYT OCTPOTO CKOCa CTEHKH y CBHCTKOBOH 30HHI (cM. puc. Bbime). Korma crpys
CKOJIB3UT BJI0JIb BHEIIHEH CTOPOHBI CKOCA, OHA BHITATHMBACT 3a CO0OMH BO3/yX U3 TPYOBI, B KOTO-
poii coznaéres obnacTb OTpULATENBHOTO JNaBieHus. [Iporece npoxomKaercs, HoKa OHO HE JI0-
CTHUTHET KPUTHYECKOTO 3HaYEHHs, II0CIIe Yero HaunHaeTcsl 00paTHOE BTATMBAHKUE BO3JyXa BMe-
cTe co cTpyé&it. Lluki 3ambIkaeTcs, KOrja AaBjIeHHe JOCTUTaeT OISITh )K€ KPUTHUECKOTO, HO yiKe
TMOJIOKUTENTLHOTO 3HAYEHHSI, U TIOBTOPSIETCS JI0 TEX MOP, ITOKA He MPEKPATUTCS NPUTOK BO3IyXa.
IIpu 3TOM MPOUCXOIUT CPBIB BUXpPEN B CBUCTKOBOM 30HE, U, XOTS HAC MHTEPECYET HE TOJIBKO
3TO OTJIENBHOE SIBJIICHUE, HO U a9POJUHAMUYECKOE COCTOSTHHE TPYOBI B I[EJIOM, OHO, TEM HE Me-
Hee, He MOXeT OBITh HCKIIOYEHO M3 PAacCMOTPEHHs BBHIY HETOCPEACTBEHHOTO BIIMSIHUS Ha
aMIUTMTYLy U CHEKTPaJbHBI COCTaB MOJYy4aeMOro 3BYKa, YTO W IPOJEMOHCTPHpOBaHO B [1].
OTHM OOBSICHSAETCS HEOOXOANMOCTD HCIIONB30BAHMS B JAHHOM CIIydae MOJCIH TypOyIeHTHO-
cru Large Eddy Simulation (LES), mo3Bositoiieii y4uThIBaTh IIMPOKHIA CIIEKTP YaCTOT CPBIBA
obpasoBanust Buxpeit. Hamu Takxke Oblia ucmosb3oBana Mojeis Shear Stress Transport (SST),
C NMOMOLIBIO KOTOPOH TOXKE YAAJIOCh OIYYHTh KOoJeOaHUe AaBlICHHs BHYTPH TPYOBI, XOTs U 6e3
KapTUHBI CPbIBa BUXPEH.

IMepeiiném K meTasiM SKCIIEpUMEHTA W ITOCTAHOBKe 3a1a4yd. ABTopamu [1] Obuta ckoH-
CTpyHpoOBaHa JiepeBsHHas Tpyoa 283x20X20 MM ¢ TONIIMHON CTEHKH 5 MM, TOJIIMHON BXOJHO-
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ro xaHaima 1.08 mm, BeIcoTOM mienn cBuctka 4.02 MM m yriiom cpes3a creHkn 15°. Bo3nyx Ha
BXOJIe MoJaBaics B ABYX pexumax, moj masineHussMu 90 Ila u 270 IMa. 3atem akyctuueckue
CBOICTBA 3ByKa HCCJICAOBAINCH HA OCHOBAHUH JaHHBIX, TOTYYEHHBIX ¢ MUKPO(OHOB, YCTAHOB-
JICHHBIX Ha ONPEACNIEHHBIX PACCTOSIHUAX OT OTKPBITOrO KOHIA TpyObl. Ha OCHOBaHMH 3THX CBe-
neHuii Hamu Oblta copmupoBaHa pacueTHas cetka B ANSYS Mechanical u 3aganbr rpanny-
uele ycnoBus B ANSYS CFX:

ANSY:!
A5

Puc. 3 u 4 Ionnas 2eomempus modeau ¢ ANSYS Mechanical: niockuii cpes so3dyxa 6okpye u
sHympu mpyowl (1) u ceucmkoseas 301a (n)

ITpu pacyérax GbUIO OTOPOLICHO OCHOBAHUE TPYOBI BBHY OTCYTCTBUS BKJIaJa B HCCIIC-
JIyeMble Tpouecchl, a Juis pacuéra SST OblT yceuéH BO3MYIIHBIN TOMEH BHE TPYOBI.

Pacuér ¢ ucnonbp30BaHUEM MOJieNH TypOyJIeHTHOCTH SST HNPOBOAMICS CO CIIETYIOLIH-
MH [IapaMeTpamMu: BO3AyX mpu t = 25°, ckopocTh noToka Ha Bxoze V = 20 M/c, OTHOCHTEIBHOE
nasinenue Ha Bbixoze P = 0 ITa, miar ceTku Ha yuactke co crymenuem: 0.1 mm, dusnueckoe
Bpems t =1 ¢, mrar: 0,0002 ¢ (BbiOpaH u3 ycnosus Kypanra).

Puc. 5 u 6 Mooens ¢ ANSYS CFX: epanuunvie ycnosus (1) u ¢ppaemenm cemku(n)

Xors mozenb SST He MO3BOISIET JOOUTHCS BU3yalH3al[Mi BUXPEHd, ¢ €€ MOMOIIBIO yia-
JIOCh TTPOMOJICTIMPOBATh KoJleOaHue CTosueil BOJIHBI BHYTpU TpyObl. Hrke npuBenéH rpadpuk
JTaBJICHHS BO3yXa, KOTOPBIA SIBHO AEMOHCTPHPYET 3TO.
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Puc. 7 u 8 I'paghux dasnenus na omxpvimom konye mpyovl (1) u e2o ¢ppacmenm (n)

Jlns BTOpOrO, YTOYHSIOIIETO MCCICNOBAHHS a’pOAMHAMHYECKOTO COCTOSIHHS TPYObI
MPOBOAMIICS TAaKKe TPAH3UCHTHBIH aHAIN3 C UCIONB30BaHUEM Mozenu TypOyneHtHoctr LES ¢
TEMH e IapaMeTpaMu, 3a UCKIIIOUCHHUEM Ll1ara 1o BpeMEeHH, BEIMYNHA KOTOPOro Oblia yMEHb-
mena g0 0,0001 c.

Puc. 9 u 10 Mooenv 6 ANSYS CFX: epanuunvie ycrosus (1) u ghppazmenm cemxu (n).

ITpumeHeHne Mozenu LES mo3Bosmiio 1oOUThCS HaWIydIInX pe3yibTaToB. braronaps
MOZIENTMPOBAHUIO CPBIBA BUXPEH YTOUHSIETCS MOJIE JABICHUH BHYTPH TPYOBI, 9TO 0OecrieunBaeT
GoJiee TOUHBIE W TOCTOBEPHBIE PE3YIBTATHI, B OCTATEHOM K€ HEOOXOANMOCTh y4€Ta 3TOTO SB-
neHns Oblla OTOBOPEHA paHee.

Puc. 11 u 12 Ions ckopocmeti (1) u oaenenuii (n) 6 momenm spemenu t = 0,4948 c.
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Jlns Bepu(UKaIUK OTyYCHHBIX PE3yIbTaTOB HEOOXOANMO OBLIO HUCCIICNOBATh aKyCTH-
YecKHe CBOMCTBA 3ByKa, CO31aBaEMOro TPyOOi, ¢ MCHOIB30BaHNEM aKyCTUUECKOTO pellaTes,
HCTIONB3YsT B KadecTBE MCTOYHMKA 3ByKa IIOJIe NMaBleHHMH. BBuay Toro, 4ro B KoMIDIEKCe
ANSYS Bepcun 15 3Ta nporeaypa HeTpUBHaIbHA, OBLIO PEIICHO OTPAHUYUTHCS OTBICKAHHEM
YaCTOThl CTOSYEH BOJIHBI B TPyOE M HCCIIeOBaHHEM € KOPPENALMH C Y4aCTOTON KoieOaHus
CTpyH, BXoJsei B TpyOy. B cooTBeTcTBHH ¢ yKazaHHAMH U3 [4], ObUTH CHATHI TOKAa3aHUs JaB-
JICHHS] BHYTPHU TPYOBI U CKOPOCTH CTPYH, C IIOMOIIIBIO aHanu3a Oypbe ObUIH MOTYyYESHBI YaCTOThI
KOJIeOaHUs 3THX BEJIUYHH, a TAKXKE COCTaBJIeHa CHEKTPOrpaMMa y4acTKa Mo JaBJICHUH.

25+

3
1

Velocty [ms~-1]

. : : ; o e
0,03 0,04 0,05 o 0,01 0,02 0,03 0,04 0,05
Time [ 5] Tane (5]

Puc. 13 u 14 Jlasnenue cmosiueii 6onnbl (1) U CKOPOCHb 8X00sUi€20 NOMOKA (1)

6 CUCMKOBOI 30He MpPYObl.

r T
0 0,01 0,02

Iepuon konebanmii naBienust T, = 0,0004507 ¢, uyto maér v4 =~ 2218,757 I'nt. [lepuox
konebanuii ckopoctu T, ~ 0,0004514 ¢, yto cooTBeTCTBYET V2 =~ 2215,384 T'i. YunThIBas rpy-
60CTh TIPOBOMMBIX BBIYHMCIECHUN W UX OLEHOYHBINA XapakTep, MOKHO MOJIAraTh, YTO MOJYYeH-
HbI€ BEJIMYMHBI MPAKTUYECKH PAaBHBI U OJIM3KK K CTapliel rapMonuke HOTel C5, Ha KOTOpYIO
OblTa HACTPOEHA JKCIIepUMEHTabHas Tpyba. CrieKTporpaMma 1oJist JaBlICHHH TOBOPHUT B T10JIb-
3y 3TOTO YTBEPIKACHHS:

3000-
2000-

1000-
B00-

300-
180:-

100-
Puc. 15 Cnexmpoepamma yuacmka nons 0agienuil 8 102apupmuyeckom macumade

Cgetas nonoca B paiione 500 I'iy cooTBeTcTBYeT (QyHIaMEHTAIBHOM YacToTe TPYOHI (B
sKcriepuMenTe oHa paBHa C5 =~ 523.3 '), oTcrosimas Ha 1Be OKTaBbl OT He€ Mexay 2k[ I u
3k[' — crapmeii rapMoHuke, oOHapykeHHo# Hamu (naeanbHast C7 =~ 2093.0 'u, Hame 3Have-
Hue cootBercTByeT C#7). JIBE Npyrue moiockl, BEPOSTHO, SBISIOTCS MI(POBBIM IIIyMOM.

Taxnum 06pa3om, OBIIH TTOTYIEHBI CIISIYIOIINE Pe3yIbTaThI:
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®  BHU3YalIM3MPOBAHBI A3POANHAMUYIECKHE MPOIIECCHI B TPYOE, B T.4. CPHIB BUXPEH;

e TIOJly4eHO COOTBETCTBYIOLIEE OMBITY KONeOaHUe JaBIeHHs BHYTPU TPYOHI;

®  UyaCTOTa CPbIBA BUXPEH KOPPEIUPYET C TApMOHUKAMU CTOSIYECH BOJIHBI;

®  pPe3yNbTaThl KOMIBIOTEPHOH CHMYJIAINH OJN3KU K SKCIIEPHIMEHTAIBHBIM.

B nanpHeiimem uccienoBanue JaHHOW 3a/1a4i MOXKET OBITh MTPOJOIKEHO:

e  yrouHenueM Mojenn s CFD pacuéra s obecrieueHus IydIInX pe3yIbTaToB U
ONTUMM3ALUHN BPEMEHH BBIYHCIICHUIA;

e  pCIICHUEM 3aJayl B a3pOaKyCTHUECKOH IOCTaHOBKE.

CIHIUCOK JIMTEPATYPbI
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H.A. bpumuxkoe

Cmyoenm UDO 4-2

Hayunviii pyrosooumeno — M.II. Oeéuunyes, xkano. guz.-mam. HayK, 0oyenm Kagheopvl npu-
KIAOHOU MAMeMamuKu

UHTEPECHBIE CBOMCTBA [IPABUWIBHBIX MHOI'OYTI'OJIbHUKOB

Chopmynupyem u JOKaxKeM TeopeMy 00 0JJTHOM 3aMe4aTeIbHOM CBOWCTBE MPaBUIILHBIX
MHOTOYTOJIbHUKOB.

Teopema. Ilycme A, A,,..., A, — 6epuiunbl NPABUILHO2O MHO20Y20AbHUKA, 6NUCAHHO2O
6 edunuunylo okpyscHocmo. Coeounum eepuiuny A, ¢ OCMATbHBIMU ePUIUHAMY, NOTYYEHHbIE
ompesku 6yoem Hazvleamv ouazonaramu. Toeda umeem mecmo ciedyuee COOMHOULEHUE:
IAAL AR |AA =N, &)

m.e. npousgedenue OnuH OUALOHANEl PABHO YUCTY 8EPUILUH MHO2OY20IbHUKA.
Mepemnumiem coornomenue (1) B Gonee kommaktHoM Buae. OGo3HauMM K-10 quaroHaib

MHOT'OyTOJIbHUKA d K » TOTOa:
n-1

dk =N )
k=1
JlaHHOE YTBEpIKICHUE HETPYAHO MPOBEPUTH JJISl YACTHBIX CIy4acB — MPABHIbHBIX TPe-
YTOJIbHHKA, KBAJIPATa U IIECTUYTOJbHUKA:

dd, =(\/§)2 =3 dd,d, = 2(J§)2 =4 dd,d,d,d, =2.(\/§f 1P =6
Puc.1-3 Yacmmuvle cnyuau meopembl.

JoxaxeM TeopeMy s obmiero cimyvas. BBegém cructeMy KOOpIWHAT M IMTOMECTHM €&

HAYaJo B [IEHTP OKPYXHOCTH. Torna Bepiunaa An Oyner umets koopauHatsi (1,0).

Puc.4 Obwuui cnyyaii meopembi.
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HanGonee TpuBHaNbHO JaHHAs TeopeMa JOKAa3bIBACTCSl C HCIIOJIB30BAaHUEM OCHOBHOM
TEOpEeMBI anreOphl, KpyroBOro MHOTOWIEHa U Yncel MyaBpa (KOpHeH eJUHUIEI), TAKOH OAXO0.
nosiBisiercst emé B [1], oqHako OH maneko He eAMHCTBEHHBIH. MBI YBHAMM, YTO TaKXKe CyIIe-
CTBYIOT JIOKa3aTeIbCTBA U3 FEOMETPHUECKUX U TPUTOHOMETPHIECKHX COOOPaXKEHHH, a TaKKe C
MIPUMEHEHHEM JIMHEWHON anreOphl.

Joxa3zatesnbeTBo 1 (KpyroBoii MHOro4ien). 3aMeTuM, YTO BEPLIMHBI MHOTOYTOJIbHU-
Ka MPEACTaBILIIOT co00 He UTO MHOE, KaK KOPHH €UHHII N-H CTETIeH!, X HX KOOPANHATEL, T.€.

KOMIIJICKCHBIC 3HAUYCHU, MOXKHO 3aIlMCaTh B BUAC
K k.i277r
o=e " ,k=1..,n-1.
Kak n3BecTHO, 3TH 4HcHa SBISAIOTCA KOPHAMHU IUKJIOTOMUYECKOTO ypaBHEHHS (KPYro-

BOTO MHOTOUJIEHA), TI03TOMY CIPaBEATHBO CIEAYIONIEE PABEHCTBO:
n

[[@-0H=2"-1

k=1
Brimonanm HpeﬂeHLHBIﬁ IEepeXo/i, YTO IMO3BOJUT B KAYCCTBC Z IOJCTAaBUTh 3HAYCHHC

BEpIIMHBI An , T.e. 1

n-1 L n-1 n-1
H(Z —o") =lim——= sz, ‘l—cok‘ =>1"=n,
k=1 =rt-1 3% @ k=0
YTO 1 TpeOOBAJIOCh JOKA3aTh.
CymiectByert enié o MeHbIIeH Mepe J[Ba JI0Ka3aTelIbCTBA, KOTOPHIE MOAXOIAT K Teope-
M€ C JPYTHX CTOPOH, HO TaKKe UCIIONB3YIoT yrcna Myaspa. Paccmorpum nx.
CHauaJa uccliiefyeM reOMeTpUIO JAaHHOTO MHOTOYTOJIbHUKA.

Puc.5-T7 [Jlemanu ceomempuu.
Vrael o u B onupatorcs Ha xopasl L, u L, crarusaromue ayru PP, u PR, coorser-

1 271k k
CTBEHHO. BeNMYMHBI 3TUX YIJIOB: ¢ = EE _T B== ZE—L = n—n— .
2 n 2 n n
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ITo Teopeme CHHYCOB, _i: Ifk , TIe a= Zcos[———j 23|n— (puc. 7). 3anu-
sino  asinf 2 n

L asinn—k k
mem Beipaxenne s d, @ d, = — =——" = 25in— Tlepermmenm (2):
L sin”® n
n
-1 n-1 k
H :HZSln =2 [Isin= =n., ®3)
k=1 k=1 n

Takum oOpaszom, JJIsl JOKa3aTeIbCTBA TEOPEMbI HEOOXOAMMO J0Ka3aTh COOTHONICHUE
(3). st 3TOrO BHOBBH MPUIAETCS MPUOCTHYTH K KOMIUICKCHBIM YHCIIAM, OJJHAKO BIIOCIEACTBHU
MBI YBUIHMM, YTO OHH HE 003aTeNbHbI, XOTS U YIPOLIAIOT 33/1a49y.

n-1
.7k n
Joxa3aTenbcTBO 2 (mMpou3BendeHne cHHYCOB). Jlokaxewm, uto P :I Ism—: PIER
= n
k=1

DTO HECJI0)KHO caejiaTh, BOCIIOJIB30BABIINCEH OIIPEACIICHUEM CUHYCA Y€PE3 DKCIIOHCHTY:

n n-1( ;7 LS n Sm@=D -1 0,k
=(2i) en—e " |=(2i) e e "-1|=
(2i) H (2i) H

=(-2)" ﬁ(mk —1)= 21'”ﬁ(1 ~o) ok e "

ITocenHee BBIpaKEHHE — PA3JIOKEHUE KPYrOBOIO MHOTOUWICHA Ha €ro KOPHHU, € KOTO-
pPHIM MBI yXK€ CTaJKMBaIUCh B  JoKasarensctBe 1.  bBpulo  nokasaHo,  4TO

n-1
. Hepenumiem (3): 2”’1H3inn—k =2

1 =n, 4ro u TpeboBaIOCh
k=1 n

n-1 n
H\l—mk\ =n=>P=——
k=1 2

JIOKa3aTh.
Hoxka3arennbcTBo 3 (onpenenutens Bangepmonaa). Bepuémcs k (1) u 3amumem B Bu-

ne: |A,A1||A1A2| |A1A1 1|— H AA; . PaccMoTpEM ompefenMTeNs MaTpHIBl Bammep-

J.j=k

101 .1
womma: V=| 4 % 7 % :H(a’j—w.)-
S
Haiiném kBagpar ero moayns:
1 01 e 1o o e
H(“)J a)) M ‘VHVT‘: wl w2 m" 1 @ wé:_l 3ameTum, 41O
i<j ot @t e @ 1 Cl;n wn;,l
. ) n 0 0
”szzwf:n,nZk:wa:o:? 0 r:]zin". Taxk kak ‘V‘ZZO, ‘V‘Z:n”.
- . 0 n 0
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Hpeosparyen: " =[], -a) = H[H(w _wj)] :(H(wi _wj)]n A—

i<j INES INE

mo crenenn n: N (modn) = H @, —wj‘ =n&e H AA, =N, 4T0 1 TpeGOBATIOCH 1OKA3ATb.
Jj# Jizk
HakoHel, cylIecTBYET, N0-BUIMMOMY, €IMHCTBEHHOE [0KA3aTebCTBO, KOTOPOE HE HC-
TMONB3YeT KOMIUTEKCHBIX urcel [2]. OHO 0CHOBaHO Ha COOTHONIEHUSX MEKTy TPHTOHOMETpHYE-
CKMMH QYHKIMSMHI M MHOTOYIeHaMu UeOBIéRa, TpUBEAEHHBIMA B [3].
YTo6bI MOJTHOCTHIO YITH OT KOMILIEKCHOCTH, TOKAXKEM COOTHOIIECHHE

sin((n+1) 0)

sin(0) =U, (COS(G)) 13 [3] ¢ TOMOIIEIO MaTeMaTHYECKOH HHTYKITHH:

M =2co0s(0) s:n((l;e)) - sin(s(iz(el)) ‘) =2cos(0)U,_,(cos(0))-U, ,(cos(0))=U, (cos(0)).

JokazaTtenberBo 4 (MHorouwenbl Yeonimésa). 13 coornomenuii 7-9 B [3] cnenyer,

4TO Sin((Zm +1) 9) = (—l)m T2m+1(sin(9)) , WM, TXK. T, ., — HEYETHBIH MHOTOYIEH,

sin((2m+1) 0) =sin(0)R,, (sin(0)), rae R, — 4&THbIH MHOrOWIEH CO CBOHCTBAMM:

mk J,k =+1,..,£m;
+1

®  KODHHU: U, :sin(
2m

° IIOCTOSHHBIN YieH: 2m+1;

e  crapumii kodpdunyeHt: (—1)m 22,

. 2m+1 ¢ ik
Torma  sin((2m+1) 6)=sin(0 sin < luu m < |sin =
((2m+3) 0)=sin(0)R, sn(0) > [T, ~(-1f" 23 [Jsin 24
m 2m+1
= (—1) SEn TakuM 00pa3oM, MbI JoKa3anu (HOpMyNy TPOU3BEIACHUS CHHYCOB M3 JIOKa3a-

TenbeTBa 2 s Beex N=2mM+1 (T.e. Heu€THBIX) 0e3 MOMOIIN KOMIUIEKCHBIX drces. Ocranoch

i N Lok
JokazaTth e gana uéTHeIX N. IlycTs F(n):HSIn ~= |, Torma Mbl JOKa3alH, 4YTO

F(2m+1)=2""(2m+1). 3 F(2m+1)
( m+ ) ( m+ ) aMeTUM  TakkKe,  49To (2m+ Hsm (2m+1)

m 2[(2m+1—2k)n]
=HCOS ~—— |, Toraa misg h=2m:

dm+2
(52 (2]

Pa300bEM 10Ka3aTeNbCTBO IS YETHRIX N Ha IBE YacTH, 1 N=4m+2 u n=4m:
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2

2 k u nk (2m+1-2k)n
)F (4m+2)= == 2 =
a2 e 2o 2 o =205

u 2m+1-2k
:Hicosz (2m+1-2k)z :%F(2m+1):%42m2+1: 4m+f.
ka4 4m+2 2" 22m  p2m o(4ms2)d

2
2m-1 Kk 1Mt ik (Zm—k)n 1/ (m—k)ﬂ:
2)F (4m) = le; (7j 2 ERTET N - 1T~ cos? -
)F(4m)=] ] cos (4m ZH[COS I | i 2H4COS o
1 1 2m 4m
ol ’ ol = g

n o n-1 L T =
Taxum obpasom, 2" [ [sin—=n,arx []d, =2""][sin—, []d, =n, aro u tpe-
k=1 n k=1 k=1 n i
60BaoOCh A0KA3aTh.

B 3axiioueHne 0OTMETUM, YTO TeOpeMa TAKKe CIpaBeiuBa it ciydas R>0, Ho npous-
BeICHHE B TAKOM cIydae paHo R™n. Jlns mokasatenscTBa BosbMEM Touky D Ha mydge OA, Ha
paccrosiaun d oT Toukd A,. BepiirHaM MHOTOYrOJbHHKA COOTBETCTBYIOT KOMILICKCHBIC YHCIIa

27
o =R-e ",k=1..,n—1.CrenosarensHo,
n-1 n-1
H(z—mk):z"—R”,z:d DH(d —0*)=d"-R";
ki% k=1
H‘d —wk‘ =
k=1

4To U Tpe60BaJ'IOCL JI0Ka3aThb.

d"-R"

< [DA||DA,|..|DA| =

dI'I_RI'\
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A.B. Cragvuu

Cmyoenm UDO 4-2

Hayunviii pyrkosooumens — JI. B. Kupbanosa, kano. ¢us.-mam. Hayk, 0oyenm, 0oyenm Kageopuvl
NPUKIAOHOU MAMEMAMUKY

MOJEJIMPOBAHHUE PE3YJIBTATOB 3AKPBITOI'O TECTUPOBAHUSA

Lens pabotsl: BEIICHHTH, KaKoe KOJIMYIECTBO OAIOB MOXKET HaOpaTh aOUTYypHEHT, OT-
Bedasi HayraJ| Ha BOIIPOCHI TECTa 3aKPBITOTO THUIIA, A TAKKe KaKoe KOJIMYECTBO OTBETOB HYXKHO
3HaTh aOUTYPUEHTY 3apaHee, YTOOBI HaOpaTh MOJIOKUTETLHBIA Oa.
1.  Bsedenue
B nmanHoii paboTe NpHBEICHO MOJICIUPOBAHUE CIY4aifHON AUCKPETHOM BETHMYHHBI — pe-
3yJbTaThl TECTUPOBAHUS aOMTYPHEHTOB, IPU NPOBEACHUM TECTa 3aKphITOro THma (6onee mo-
IpoOHO TIPo (POPMY TECTOBBIX 3adaHuil MOKHO mpounTath [1]). TectupoBaHne aGUTYPHEHTOB -
HEOTheMJIEMasi YaCTh COBPEMEHHOTO MeAaroruueckoro mporecca [2, ¢.86]. TecTsl MO3BOJISAIOT
J1aTh OOBEKTHBHYIO KOJIIMYECTBEHHYIO OIICHKY KayecTBa MOIrOTOBKH MOCTYNAOIIHX [2, ¢.86].
PaccMmoTpumM npo6iieMy KOPPEKTHOCTH 0aJUIOB, HAOPAHHBIX aOUTYpHEHTAMH, ITPOXO.Is-
MMM TECTUPOBaHME Hayraja. BrLicHMM, Kakoe KOJMYecTBO OAJIOB MOXKET Habpatk aOUTypH-
€HT, €CJIH OH, He BBIyYHB MaTepraJl, BRIONPAET OTBET IIPOU3BOJIBHEIM 00pa3oM.
OueBUIIHO, YTO ATO Ciy4aiiHas BeauuuHa. OnpenenuM e€ BepOSATHOCTHBIC XapaKTepH-
CTUKH (MaTeMaTHYCCKOE OXKUAAHUE U PSJ PaclpenesieHHs ), PEIIOI0KHB, YTO OTBETHI HA BO-
HPOCHI TECTa JAlOTCs HE3aBUCHMO APYr OT APYra M BHIOOp JIIOOOrO OTBETa M3 HPHBOAUMBIX
PaBHOBEPOSITEH.
2. Ilocmanoska 3a0auu u meopemuyecKuil paciem
[TycTe mpoBOAMTCS TECTHpPOBaHHE aOUTYPUEHTOB. TecT cocTOUT U3 3 yacTel pa3inndHo-
T'O YPOBHSI CIIOHOCTH:
rpynna A: 12 3aganuii no 3 6aia = max36 6
rpymnmna B: 6 3ajaHuii no 6 6ayssla = max 36 6 = max 1006
rpynna C: 2 3agaHus no 14 6amia = max28 6
B 106011 3a1ave 1aHo 4 BapuaHTa OTBETA.
Uncno Gannos, HaOpaHHBIX B rpymme A, — ciydaiiHas BelnduHa X,, KOTOpas MOJXKET

npuHuMaTh 3HaueHust 0; 3; 6;...; 36 ¢ BEpOSATHOCTSIMH:
12—k

e (1Y (3 S
P{X, = 3k} = Cf5 (Z) (Z) ; k=012
Uucno Gannos, HaOpaHHBEIX B rpymme B, — cinydaitnas BennunHa Xp, KOTOpas MOXKeET
npuHuMaTh 3HaueHust 0; 6; 12;...; 36 ¢ BEpOATHOCTAMI :
(1 n r3\6-M __
Pixg=6ny=c2(3) () ; n=06
Uucno Gasmnos, HaOpaHHBIX B rpymnne C, — ciy4aiiHas BenmuuuHa X, KOTOpas MOXKET

npuauMaTh 3HaueHus 0; 14; 28 ¢ BeposATHOCTSAMI :
2-m

1\™ /3 —
P{X, =14m} = C" (Z) (Z) ; m=0,2
O0603HaunM 4epe3 X CliydailHyI0 BEIHYMHY, PaBHYIO YHCIy HaOpaHHBIX B TecTe Oai-

JIOB, TOT/IA:
X=X,+Xpg+X¢
Haiinem MaTemarnieckoe 0XuIaHUE 3TOH CITy4aifHOIl BEJIMYMHBI, UCIOIb3Ys TOT (DaKT,
YTO MAaTeMaTHYECKOE OKUJIAHHE CYMMBI PAaBHO CyMMe MaTeMaTUYECKHX OXKUIaHUH.

1 1 1
MX =M(Xy+Xp+X)=3-12:5+66-7+14:2:7=25
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Taxum 006pa3om, IpH CITydaifHOM yraibIBaHHU OTBETOB, HE 3Has MaTepHana, Mo KOTO-
pOMY IIPOBOIUTCS TECT, MOXKHO B CpeIHEM HaOpaTh 25 OaJIoB.

[IpuBeneM HEKOTOpPBIE BEPOSITHOCTH, C KOTOPBIMHU CilydaiiHasi BedWdHHa X MPUHAMAET
cBOM 3HauyeHUs (e€ pacmpeseneHHe SBIsAETCS CBEPTKOM TpeX OOOOIICHHBIX OMHOMHAIBHBIX

pacupeeneHuii): 312 3.6 3.2 3,20
P=0= (3) '(z)ﬂ'(z): () B
preo- et () () -

== () e @) 6 e () (]2

cee

P(X =100) = (i)
IMoxpo6ro 0 C.B. 1 BUHOMHAIEHOM pacrpe/ieJieHue MOKHO ripountath B [3] u B [5].
3. Ilpakmuyeckas wacmo
Bropotii 3tan paboTel — MOJCTHUPOBAHKHE peaTU3alii U3ydaeMon JUCKPETHOH ciydaii-
HOM BeIM4nHbI X, KoTopoe ocymecTBisuiock B makere MATLAB. O0 ucnonb3yeMbIX BCTpOCH-
HbIX (yHKus makera MATLAB MoxHO npounTarts B [4].
4.  Peszynbmamul MOOeIUPOBAHUSL
a. [Ilpocmas Moodens *

20

T T T T T

0 10 20 10 40 50 [ 70 80 %0 100

Puc.1. FI/ICTOFpaMMa MOJCIIMPOBAHHOTO paCIIpeaACICHUSA

1 OcHoBana Ha MPEATIOJI0KEHUE, YTO BCE OTBETHI TECTA NMOJTYYCHBI YIraAbIBAHUEM.
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70 GaoB (pu yraasiBanuu 4actoTa pasua 0,00049).

1 1 1

2 & —d 4 e

2 30 40

50

60 7 80 o 100

Puc.2. Tlonurod MoIenUpOBaHHOTO pacIipeaeTIeHus
Taxum 00Opa3om, 4acToTa, TOro 4To abUTYpUeHT HabupaeT, Hanpumep, 40 Gamios, oT-
Beuast Hayran, paBaa 0,139. CrnenoBarenbHO, MPU UCIIOIH30BAHUK TECTOB, C 3aJaHHBIMU OTBE-
TaMy, JUI1 aHalu3a Pe3y/IbTaTOB HEOOXOAWMO HCIIOJIB30BaTh JOMOIHUTEIBHBIC MTONPABOYHBIC
K03 OHUIHEHTHI, OnHcaHHble B [2], WK 3acUUTHIBATE PE3yNbTAThl TECTa, eClM HabpaHO OoJee

b.  Pacwupenue mooeru
1) Ipomoaenupyem CUTyalnio, KOTja OTBEYAIOLIN# 3HaeT OTBET Ha 1 mpocToii Bompoc,
a OCTaJIbHBIC OTBEYAET HAYTa].
2) IIpomozmenupyeM CHTYaIHio, KOraa OTBEYAIOIIHi 3HACT OTBET Ha 2 MPOCTHIX BOIPO-
ca, a OCTaJbHBIC OTBEYAET HAYTa/.

12) TlpomoenupyeM CHTYalHo, KOT/ia OTBEYAIONINT 3HaeT OTBeT Ha 12 MpoCThIX BO-
IIPOCOB, a OCTaJIbHbIE OTBEUAET Hayraj.
C.  Pesynbmamul moOdenuposanue pacutupernol mooenu

1.0TBETOB U3 NEPBOFD 33NAHMS CTYAGHTEI JHAIOT JapaHee

|

10 2 30 40 50 60 70 80 0
3 0TBETOB W3 NEPBOFO 33RaHUA CTYAGHTLI IHAIOT 3apaHee

100

10 2 30 40 50 80 ) " %0
5 OTBETOB M3 NEPBOO 3aAaHMA CTYAGHTLI IHAIOT 3aparee

100

10 2 30 0 50 60 0 & %0
7 OTBETOB M3 NEPBOO 3aAaHUA CTYAGHTLI 3HAIOT 3apaee

10 20 30 40 50 80 70 80 90
9 0TBETOB K3 NEPBOFO 3AAAHMA CTYACHTLI SHAIOT 3apaNee

100

<10*

10 20 30 40 50 60 7 80 %
11 0TBETOB W3 NEPBOO 3AAAHNA CTYAGHTLI IHAIOT 3apaHee

10°  20TBETOB W3 NEPBOID 3aNAHMS CTYAGHTEI IHAIOT 3apaHee

) 0 2 0 0 5 60 7 0 % 100
1o°  40TBETOB W3 NEPEOrO 3aRAHMA CTYRGHTEI IHAIOT 3ApaHee

0 10 20 30 40 50 60 7 80 %0 100
j0*  8OTBETOB W3 NEPBOIO 3aRaHMA CTYAGHTLI IHAIOT JapaHee

0 10 20 30 a0 50 80 7 80 %0 100
10° 10 OTBETOB M3 NEPBOro 33AAHMA CTYAHTLI 3HAIOT 3apaHee
4
2F
0
0 10 2 kY %0 50 60 7 80 0 100
10* 12 0TBETOB W3 NEPBOIO 3aRaHMA CTYACHTLI 3HAIOT 3apanee
4= ———————————— e -
2t _ 1
0
0 10 20 k- 40 50 60 70 80 %0 100

Puc.3. 'mcrorpaMMBbl MOIETUPOBAHHBIX pacIIpeieIeHAI

87



10TBETOB M3 NEPBOMD JARANWA CTYAGHTLI IHAIOT 3aPaHee

0 20 % 4 s e 7 80 90
30TDOTOR W3 NEPBOTO JARAHMNA CTYACHTLI IHAIOT JAPAHE

10 2 0 4 5 8 0 80 9
5 0TBOTOB W3 NEPBOTD 3AAAHMA CTYACHTLI IHAKT Japanee

0 22 3 4 % 6 70 80 90
7 0TBETOR M3 NEPROFD 3ARAHMS CTYAGHTRI IHAKOT JAPaHEe
==

10 20 0 40 50 60 7 80 2

9 0TBOTOB W3 NEPBOT JARAHA CTYAGHTLI JHAOT 3aPaHee

2 0TBETOB W3 NEPROTD IARAHA CTYAGHTH IHAIT 3aPaNee

1 x % 4 % 6 70 8
4 0TETOB W3 NOPOFD 3RaNMA CTYREHTL IHaIOT 33paH0

%0 100

0 2 % 4 S 6 70 8 % 100
§ oTeTon W2 nepROrD 2anaHAA CTYAEHTR HAIOT 3apanee

1 « 0 a0 50 o 70 80 %0 100
8 OTROTOR U3 NEPEOrD 3ARMHYA CTYASHTR JHAIOT 28pANES

10 0 4 S € 70 8 90 100
10 OTBETOB M3 NEPBOFD JARAHKA CTYACHTLI IHAIOT 3APaHEE

L . L S
1 2 0 0 %0 70 0 % 100
_1207heTOR W3 MOPAOTD 3AIHMA CTYAGHTH IHAKT 3apaNee

Puc.4. Ilomurons! MOJETUPOBAaHHBIX paclpeneaeHnit

5. Bwi6oowl

a. IlpuMeHsst CO3JaHHYIO MPOTPaMMy C HCIOJIB30BAHHEM MCEBIOCIYYalHBIX IENBIX
Yrcen, ObUTH MOJTyYEeHBI THCTOTPaMMa U MOJIUTOH, KOTOPBIC Al0T YaCTOThI, OJIM3KHE
K TEOPETHYECCKUM BEPOSITHOCTSIM.
b. TIpu monmenupoBaHuu mporecca, KOrJa CTYJIEHT 3HaeT HECKOJIBKO OTBETOB, IOTyYe-
HO, YTO CpeiHee HaOpaHHOE KOJIMYECTBO 0A/UIOB PACTET MPONOPLUHOHATIEHO 3HAHHUIO

KonmuecTBa 0TBeToB (cm. Tabmuya 1.):

Tabauya 1.
Kon-
60 0 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
om-
6emos
Cpeo- | e | 27, | 29, [ 3L | 33 [ 36 | 38 |40, | 43, | 45 |47, [ 49, | ,
nee 25 | 49 | 77 | 99 | 25 | 51 | 75 | 02 | 25 | 5 | 75

C. HpI/I HCIOJIb30BAaHUU BHJla TECTOB, PACCMOTPEHHBIX BBIIIC, IJIA KOppeKTHOﬁ OLICHKH
3HAHUH a6I/ITypI/ICHTOB HGOGXOZ[I/IMO BBCICHHUEC MOIPAaBOYHBIX KOS(b(bHHHeHTOB,

NPHUBEICHHBIX B [2].
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HALHOHAABHbIH HCCAEAQBATEABCKWH YHHBEPCHTET

CEKLIAA
«PYCCKMIA SI3BIK B MEJKKYJIbTYPHOM ITPOCTPAHCTBE»
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E.A. Kosmyn

Cmyoenmrxa HOVHC 1- 12

Hayunvii pyxogooumens — EJI. Yepkawuna, kauo. ¢uion. Hayk, cm. npenooagamens Kageo-
Dbl PYCCKO20 S3bIKA KAK UHOCMPAHHO2O

OPO®OI'PA®OUYECKHUE OIIUBKHU B UHTEPHETE, IPUYHUHBI UX ITOSIBJIEHUA

Co3nanne VIHTepHETa OTKPBLIO YEIOBEKY HOBBIC BO3MOXKHOCTH: OBICTPBIH IyTh HAXOIUTH U
nepenaBaTb MHAOOPMALMIO, KOTOPAsi OCYLIECTBISETCS Yepe3 CIEeLUaIbHO CO3/aHHbIE COLUAIbHbIE
cetu. O ponu MHTepHeTa B j)KU3HM JIFOJIeH CIpaBeUIMBO CKa3ala ucciienosatenab Bunorpagosa T.10.:
«VIHTepHET Cero/iHst — 3TO CaMblil KOJOCCAIbHBII HCTOYHUK HH(OPMALIUH, KOTOPbIH 3HAJIO YeIoBeye-
ctBo. HO ero BO3MOXHOCTH, Takue Kak ONEpPaTHBHOCTb, OBICTPOTa U JOCTYHMHOCTH CBSI3U MEXKIY
MOJIB30BATENISIMU HAa JAIbHUX M OJM3KUX PACCTOSHMAX, MO3BOJSIOT HMCIONBb30BaTh MHTEpHET He
TOJIbKO KaK MHCTPYMEHT JJIsl MO3HAHMs, HO U KaK MHCTPYMEHT 11l oOuenus» [4, c. 63]. dns ocy-
LICCTBJICHUS! KOMMYHHKAIUK KaXIbIH TOJIb30BATEIb CETH, B TOM YHCJIE PYCCKOS3BIYHbIH, B OCHOB-
HOM HCIOJIB3YeT MUCbMEHHYIO peub. J[o mosiBnenust MIHTepHeTa NpakTHYeCKH Bce Cepbl UCIOIb30-
BaHMS MHCbMEHHOTrO s3bIKa OBUIM TAKOBBI, YTO B HMX HE JOIYCKAINCh WM, IO KpaiiHeld mepe, HE
[PUBETCTBOBAIKCH opdorpaduueckue omubku [2]. MHTEpHET — 3TO HOBOE S3bIKOBOE MPOCTPAHCTBO,
e IPaBUILHOE IIMCEMEHHOE MCIIOIB30BAHUE SI3bIKA CTABUTCS I10]] COMHEHHE.

B naHHO# cTaThe MBI PACCMOTPUM HEKOTOPBIE MpUMepsl opdorpapuyeckux OmndoK, KOTO-
pble BO3HHMKAIOT IPU IMHMCbMEHHOM OOIIeHUH B MIHTEepHeTe, a HUMEHHO B COLIMANBHBIX CETSX, U OTMe-
TUM HECKOJIBKO ITPUYUH TOSIBJICHUS TAKUX OIIHOOK M MX POJIb B KH3HH SI3bIKA.

Cpean npuMepoB, HauOojee YaCTOTHBIM HAaMU BBIICNEHBI Clieayrouye (B CKOOKaxX aaHbl
NPaBUIbHBIC BAPUAHTHI).

1. HapyiieHue npaBui HAMCAHKS TJIACHBIX M MSITKOTO 3HaKa rociie munsimux u L: denaew
(Oenaeuv), ckauams (ckauams), npowsil (npowat).

2. HckaxkeHne HamuCcaHWs 3HAYAIIUX YacTed CIOBA depekmop (Oupekmop), ulecHaoyameo
(wecmuaoyams), oghuyanvrulil (ouyuanvhelii), acencmeo (acencmso), Taunano (Taunano), coacu-
6a, cnocoba (cnacubo), kakoa (k020a), uxHuil (ux).

3. Hapyuienue npaBuit o CIIMTHOM, Je(DHCHOM U Pa3/eNbHOM HAIIUCAHUU CIIOB: KHUM (K HUM),
20emo (20e-mo), uz nood (U3-noo).

4. Hamucanue MATKOTO 3HaKa mocye m B (JopMax eJUHCTBEHHOTO YHCIIA TPETHEro JIMLA BO3-
BpATHBIX TJIATOJIOB: HOHUMCAembCsl (NOHUdcaemces), boumcsi (6oumcs), sa61iemvcs (A6131emcs), co-
cmoumucsl (COCMoumcst), Ha3vl8aemvCsl (HA3bIBACMCS), UCTONL3YEMbCs (UCHONb3YEMCsL).

5. OmuOKH B HAITMCAHUH HEPOU3HOCUMBIX COTJIACHBIX: UHIMEPECHO (UHMEPECMHO), YUACHUK
(YHACMHUK), 2PYCHO (2DYCIMHO), YIHCACMHO (YHCACHO).

6. HenpaBuitbHbIE (JOPMBI MIPEUIOra B COYETAHUH ¢ MECTOMMEHHSMH U CYLIECTBUTEIILHBIMH:
On ¢ mHotl He paseosapusaem. (On co mHol He pazeosapusaem.) Tol Oymaewv o mue. (Tol Oymaewv
000 mHe).

7. HapymieHue npaBmiI 0 CIMTHOM U Pa3ieIbHOM HAIMCAHUH He C PA3IMYHBIMH YaCTSIMHU pe-
yu: Mue 6adcno nesnanue npasui, a nonumanue ux. (Mne eadicno ne 3nanue npagun, a NOHUMAHue
ux). A ne mnozo nocnan. (4 nemnozo nocnan). Y neeo ne nnoxoii pezynomam. (Y nezo nennoxoii pe-
3ynvmam,).

8. cnonb3oBanue opdorpapuueckux MpaBuil, IPUMEHSIOMIUXCS K APyroMy CIIOBY (THIep-
KOPPETHOCTh WIIM THUIEPKOPPEKIHs): noaukiunHuka (noauknunuka), ucckyemego (uckyccmego), ®un-
aun, (Quaunn), ckomnanosams (ckomnonosams), cedum (cudum), npocéswenue (npoceewenue) u
noceeuenue (nocesyenue), ppanyycckuil a3vik, (ppanyysckui). TUNEPKOPPEKINS CBI3aHA C Kea-
HHEM PACIPOCTPAHHUTH ONPEICNICHHBIC IPaBMIIa sI3bIKa Ha T¢ 00JIACTH, I'Ie ITH MPaBUIa He JCHCTBY-
ot [6].

9. Hamucanue cioB 1o ()OHETHIECKOMY NPHHIHUITY (KaK CIBIILY, TaK IHUIIY), HCKaXEHUE 0p-
(orpaduueckux MpaBiI HAMUCAHUS CIIOB: ué (umo WM ue2o), sawe (60obwe), pcé (8cé), myowvt (my-
0a), nokeda (noka), me (mebe), ms (mebs), wac wn wa (ceiuac), no2ods (n000HCOU).
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OCHOBHO#1 TIPUYMHON BO3HUKHOBEHHSI OLIMOOK CIIEAYEeT CUUTATh HE3HaHHE (DOHETHYCCKHX
0COOEHHOCTEH PYCCKOro si3blka, MOPGEMHONH U CIOBOOOPA30BATENbHOH CTPYKTYPBI CJIOB, MpPaBUII
CJIUTHOTO M JI€(pUCHOrO HANKCAHUS CJIOB, TO €CTh HerpaMoOTHOCTH. HecoMHeHHO, nosiBieHue 60Jib-
LIOTO KOJIMYECTBA OIKOOK B MHTEpHETE, a IMEHHO B COLIMAIIBHBIX CETSAX, CBA3aHO C Oe3rpaMOTHO-
CTBIO U MOHWKEHUEM YPOBHS KYJIBTYpHOrO pa3BuThs. OfHAKO MPH KOMMYHHKAIUH C BBICOKOH CKO-
POCTBIO JIIOAM MOTYT AONYycKaTh omMOku. Eciiu Bce HauHyT cinefuTth 3a co0O0i, TO ITO 3aMEIUIUT UX
obmienue [6]. Bo3Hukaer eiie onHa npuyuHa pocta opdorpaduueckux ommbok B MHTEpHETE — 3TO
HaMepeHHoe MCKaKkeHne opdorpaduyecKux MpaBMJl C LEIbI0 OBICTPO MepeaaTh HHPOPMALUIO U
pacnonoxurh K cede. JeHcTBUTENBbHO, MHOTHE NIPEANOUTYT Hanucars: 1ol ué..., A ué-mo ne nows-
aa..., A eawe ne nonsna ma..., Llja, no2oob, BMECTO NpaBUIIbHBIX BApUAHTOB: 1ol ueco? A ueco-mo ne
nowsina... A eoobwe ne nowsina mebs... Ceiiuac, noooscou... TOT, KTO JeNaeT 3TH OIIHOKH, CIICIH-
aJbHO MCHPABJISICT NPAaBUIIbHBINA BapHAHT HA HEIPABUIIBHBIA. DTO CBS3AHO C JKEJIaHHEM NPHOIH3UTD
celst K cOOECeHUKY, AaTh MIOHATh, YTO OH MOXET HOJHOCTBIO paccYuThiBaTh Ha Hero. C TOUKH 3pe-
HUS JIMHTBUCTHUKY TaKas TEHACHLMS SBISCTCS TYOUTENBHOMN JUIsl A3bIKA, HO €CIIM ATO YEJIOBEK AeNaeT
OCO3HAHHO, TO, CKOPEE BCEro, OH CMOXKET MPOKOHTPOJIHMPOBATH IPABUIIBHOCTh HANMUCAHMS JaHHBIX
CJIOB B IPYTHUX SI3bIKOBBIX CHTYALIUSIX.

Takum 00pa3oM, UHTEPHET-OOIIEHHE MEHSET CO3HAHUE JIMYHOCTH, (POPMHUPYET HOBBIN THII
MBIIUICHUS, U BCE 3TO CYILECTBEHHO BIIMSET Ha S3bIKOBYIO CHTYALUIO M TPeOyeT Cepbe3HbIX JIMHIBU-
CTHYECKHX UccienoBanuii. [Tockonbky MHTEpHET NpeaocTaBisieT BO3MOXKHOCTh HE TOJIBKO (hopMalib-
HOro OOLICHHSI, HO U OOLIEHHUS B BBICIICH CTEIEHH HE(OPMATIBLHOTO, TO PETUCTPBI SA3bIKA, UCIIONIB3Ye-
MbI€ B CETH, MOKHO OY€Hb CHJIBHO BapbupoBath [1]. [Ipu HedopmambHOM OOILICHHE BOSHUKAIOT BCE
YCIIOBHSL JUTSL TOTO, YTOOBI HAMEPEHHO HApYyLIaTh MpaBuiia opdorpaduu, Tak Kak CTpEMIICHHE OBITh
MOHSTBHIM BBIXOJIUT HA MIEPEAHUIN IUIaH.

BBuy BbllIEcKa3aHHOTO CIIEAYET CAeIaTh HEKOTOPYIO OroBopky. Omyckas CTporue npaBuiia
SI3bIKA CJIMIIKOM YacTO, YEJIOBEK HAYMHAET NPHMBBIKATh K HENPAaBUILHOMY HamucaHuio cioB. Oco-
3HaHHbIC OpdorpaduyecKie OMHOKH B CBSA3M YaCTOTHOCTBIO MCIIOJIb30BaHHsI CTAHOBSITCS OECco3Ha-
TEJIbHBIMH, U KOXKABIH MULIYLIIKH, enas ommOKy, y)Ke He BUIUT UX. U Torma OH pUCKYeT MOTepsTh
TO, 4TO IPEJCTABIACT JJIsl HEro OOJIbLIYIO HAIIMOHAIBHYIO U KYJIBTYPHYIO LIEHHOCTh — COBPEMEHHBII
PYCCKUii TUTEpaTypHBIl A3BIK, CO BCEMH €r0 HOpMaMH M IpaBUJIaMu. 3a0bIBaTh 00 TOM HE CTOMT.

CIIMCOK JIMTEPATYPbBI

1.bemukos B.U. & Kpeicun JLIT. Conmonuurauctuka, M., 2001

2.bormanos A.B. Opgorpadus B Mureprere: ananm3 ofHoll opdorpadudeckoil ommoKu.
[Onexrponnstii pecype]. URL: http://www.dialog-21.ru/digests/dialog2008/
materials/html/8.htm.

3.Bunorpanosa T.FO. Cremmduka oOmeHus. Pycckas M conocraBUTeNbHas (HHIIONOTHS:
JIuarBOKYyIBTYpOIOTHYECKHi actiekT. - Kazaub, 2004.

4.0pdorpadust B HWurepuere. [DnexTpoHHBII pecypc]. URL:
http://uchistut.ru/articles/29504/

5. 15 cambIx pacmpocTpaHeHHbIX opdorpaduueckux omubok. [DnekTpornsiii pecype]. URL:
http://basetop.ru/top-15-samyih-rasprostranennyih-orfograficheskih-oshibok.

6.JI. B. TMlapyOuenko. Omubku tunepkoppexiuu // Mocksa: ITopran "O mureparype',
LITERARY .RU. Jlara OOHOBIICHHUS: 02 anpes 2008. URL:
http://www.literary.ru/literary.ru/readme.php?subaction=showfull&id=1207131216&archive=120722
5892.

91



A.H. Ocmposenko

Cmyoenm HHOCM 1-30

Hayunvuii pykosooumenv — I'M. Hypzaneeea, xano. ¢unon. nayk, ooyenm, 0oyernm Kagheopuvl
PYCCKO20 AA3bIKA KAK UHOCIPAHHOO

PEYEBASI ATPECCHUS KAK HAPYIIEHUE 3TUKH OBLIEHUSA

PeueBas wim si3bIKOBasi arpeccHs — 3TO ()OpMa PEUYEBOro IMOBEICHUS, HALCICHHOTO Ha
ockopOJIeHNe WIIH peTHAMEPEHHOE IPUYUHEHHE BPE/Ia YeIOBEKY, IPYIIIe JI0/IeH, OpraHu3aliy UK
0O0IIECTBY B LIEJIOM, IIO3TOMY SIBIISIETCS HAPYIICHUEM ITHUKO-peyeBOl HOpMbI. PeueBas arpeccust mo-
TUBHPOBAaHA arpeCCUBHBIM COCTOSHHEM TOBOPSILETO M 3a4acTyl0 MpPECICAyeT 1IeNib BbI3BATh WIIH
MOAJIePKATh arpecCUBHOE COCTOSIHHE ajipecara.

PeueBas arpeccust npeacTaBisieT OO0 MHOI0aCHEKTHOE SIBJICHUE, KOTOPOE BKIIIOYAET B Ce-
0s1 TalKe Takue MPU3HAKH, KaK HaBs3bIBAaHHE COOCCETHUKY ONPEICICHHONW TOUKH 3PEHHS, a TaKKe
HeapryMEHTHPOBAHHOE OTKPBITOE MM CKPBITOE CIOBECHOE BO3ZeiicTBHE Ha ajpecara. SIBieHue pe-
YeBOM arpecCHu B HACTOSIEE BPEMS IOCTATOUHO aKTHBHO MCCIEIYIOTCS IICUXOJIOTaMH U JIMHIBUCTA-
MH.

[o xapaxTtepy, criocoOy BeipaxkeHHOCTH }O.B. 1llepOrHuHA BBIIENSACT SIBHYIO (OTKPHITYIO) U
CKpBITYIO (HEsIBHYI0) arpeccuio. K OTKpBITOM CIIOBECHON arpecCHd OTHOCSTCS sSIBHAsi yrpo3a, Hame-
peHHOE OockopbneHue, rpyboe TpeboBaHUE, OTKA3, 3aMevaHHe-mopulianue. MHOrue MpeanovnuTaroT
HE 3aMeyaTh Pe4yeBOil arpeccHu B CBOH aJIpec, HE PearupoBaTh Ha CIOBECHBIC HANAJKHM WM pellaTh
9Ty mpoOJieMy CaMOCTOSITENIBHO — Yallle BCEro C IMOMOIIBI0 OTBETHOH arpeccud. CKpbitas pedeBast
arpeccusi peajiM3yercs Jaile BCero BO BPaKIEOHBIX HaMeKaX, HPOHMYECKHX 3aMEYaHMSX, CKPBITBIX
YIrpo3ax; HHOTJa B BHJIE CIUIETEH, JOHOCOB [3].

Beigensiercst 10 xapaktepHbIx (pas, KOTOPbIE CBUICTEIBCTBYIOT O CKPBITOM arpeccuu, O TOM,
4TO COOECEHUK HACTPOCH arpecCHBHO W IBITACTCS BbI3BATh BAC Ha KOH(IHMKT, 3aByaJMpOBaB CBOU
HACTPOil 0e300MIHBIMU U OOBIACHHBIMHU CIIOBaMU. [IpHuBeseM 3TH 4acTo yHnoTpeOiseMble MHOTHMU
JHOIBMH (Dpassl.

1. «A ne smocey / «A ne obudcaiocwby. OTpuilanie 4yBCTBa THEBA SIBISIETCS KIlacchye-
CKHM ITaCCHBHO-arpecCHBHBIM TOBECHHEM. BMecTO TOro, YTOOBI YECTHO MPH3HATHCS B CBOUX YYB-
CTBaX U OOBSICHHTH, YTO MMEHHO MX BBI3BAJIO, YEJOBEK OyIeT MpOJOJDKATh yTBEpXkIaTh: «5 He
3JFOCB!», XOTS B 3TO BpeMsi BHYTPH Y HETO MOXKET IIPOUCXOIUTh SMOLIUOHAIBHAS OypsI.

2. «Xopowoy, «kax ckasxcewvy. JIyThCs U YXOAUTDH OT TMPSIMOTO OTBETA WIIM apI'yMEHTOB SIB-
JsieTcs emé OfHMM KJIACCHYECKMM INacCHBHO-arpeCCHBHBIM IOBEIeHHEM. BMecTo Toro, 4To0b! cKa-
3aTh, YTO YTO-TO HE HPABUTCS U NMPUBECTU CBOU APTyMEHTHI IPOTHB, YEJIOBEK 3aMBIKACTCS 1 OTBEYAeT
cranapTHoe «Xopomio» win «Kak ckaxelib, Tak U Oyaer». Takum 00pa3om, THEB BeIpaXkaeTcst KOC-
BEHHBIMH ITyTSIMH, U JHAJIOT CTAHOBUTCSI HEBO3MOYKHBIM.

3. «/la udy yowce 5!y Tak TOBOPAT JIOJH, €CIIM UM OYCHb HE XOUETCS [eNaTh TO, [UIS Yero ux
30ByT. Takum 00pa3oM OHM XOTs OB HEHAIOITO OTKIIAABIBAIOT HEN30EKHOE.

4. « He 3nan, umo vl umeeme 6 udy (coeiams 3mo npsamo) cetivacy Ecnn 4enoBeky TaroT
3ajlaHKe, KOTOPOe €My HE OYEHb XOUeTCsl JieNaTh, OH OyIeT OTKJIAJIBIBATh €ro BBHITIOJHEHHE BCEMHU
JIOCTYIHBIME crioco0amu. COOTBETCTBEHHO, €CIIH €r0 CIPOCST, BBHITIOIHUII JIM OH YK€ ITOCTABICHHOE
3ajlaHKe, ONpaBjiaHue OyleT CTaHAApTHBIM — «A s He 3HAJ, YTO Bbl MMEETe B BHJY CHENaTh 3TO
ceituac?!» Dta ¢paza 03HAYAET, YTO ITO 33aHUEC YEIOBEKY HEIIPUSATHO U BPSJ JIM OH OBICTPO BBITIOJ-
HHT €ro Jake MOCJie HeOJHOKPATHOTO HAIIOMUHAHUS. U 3TO ompe/ieneHHo ero 37uT.

5. «f oyman, mer 3naewvy. C MOMOIIBIO ATOH (hpa3bl YETOBEK BBHIPAXKAET CBOIO CKPBITYIO
arpeccuro OCO3HaHHBIM COKPBITHEM HH(pOPMAIMH, KOTOpasi Moria Obl IIOMOYb COOECETHUKY, K MPH-
Mepy, He MOKa3aid MUChMO, He CKa3aiu O 3BOHKE. OOBIYHO MOAOOHBIM COKPBITHEM 3aHUMAIOTCS T,
KOMY 1O aynre UHTpUrd. Ciyduicsi KOHQIUMKT WM KoH(Y3, K KOTOpOMY IpUBEJa A0CaJHas MEI0Yb.
«Kak, BbI He 3HaIM?! A s AyMaia, 4To BBl 3HACTE...»

6. «Bobl 6cecoa mpebyeme udeanvrozo evinonenusn' Korna oTkiaapiBaHue “Ha oToM” He
MIPUHAMAETCSI, UCTIOB3YETCs CIIEAYIOIINIA METOI: TIONCK BUHOBATOr0. B CHTYyallii BUHOBAT Havallb-
HHK, MYX, IOJpYTa, yIuTeNlb. Belb OHU XOTAT UICaIbHOTO UCIIOIHEHHUS, @ TO HEBO3MOXKHO.
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7. «/ 6v11 Ob1 pao, Ho...» O4eHb 4aCTO COTPYIHUKH TOCYIAPCTBEHHBIX YIPEKACHHUN MU Ka-
KOH-TMO0 PyKOBOJHUTENb CYMTAIOT ce0sl LICHTPOM MHpa. Beab HMEHHO OT HUX 3aBHCHUT pELIEHHUE 4y-
xo#l cynpObl. OHM yibIOatoTcs, obenianT, Ho nuiryT “OTkaz” Ha BalIMX JOKyMEHTaX, roBops: «S1
OBLT OBI Paj, HO...»

8. «Bbl mak xopouwio 6cé coenanu 0l Hei08eKd ¢ 8auM yposHem oopazoeanus (Kearuguxa-
yueti)». ITO MOKHO OTHECTH B KaT€rOPHUIO0 COMHHUTENIHBIX KOMIUIMMEHTOB. [Ipuuém oObIuHO Takue
«KOMIUTMMEHTBI» KacaroTcs Bo3pacta, oOpa3oBaHMsi U Beca. OUeHb YacTO UCIOJNB3YIOTCS TEMHU, KTO
X04eT 0OM/JIETh BaC U BbI3BATh HEMPUATHBIC IMOLHH.

9. « 6cezo auwb nowymuay. Capkasm — €€ OJMH BapHaHT CKPBITO BBIPA3UTh CBOIO arpec-
CHIO N0 OTHOIICHHUIO K YeNoBeKy. MOXHO CKa3aTh KaKyro-HHOYIb rajJocTh, a MOTOM - Cpa3y k€ Ha
nomsatHyo: «Hy s ke Tompko mormyTia!» M mo00i pe3kuii OTBET YelloBeKa, Ha KOTOPOro Oblia
HAIpaBJIeHA aepecclis, MOXKHO CHOBA TIOBEPHYTh MPOTHB HETO e, CKa3aB, YTO Y TOTrO aOCONIOTHO
OTCYTCTBYET 4yBCTBO I0oMopa. «Hy B camoM ziene, Bbl UTO, IIyTOK HE MOHUMAaeTe?»

10. «llouemy mor max paccmpoen?» Ilocae 0OMAHOM IIYTKH MOKHO ITOMHTEPECOBATHCS, IO~
YeMy YeJIOBEK Tak paccTpoeH. DaKTHUECKU MOIIYTHUBIINK CHEHANbHO 3alaeT TAKOW BOTIPOC, TOHH-
Masl, 4TO €ro IIyTKa PaccTpomsia coOeceHUKa, a OH TaKUM 00pa3oM IOJIy4aeT CKPHITOE YAOBOJIb-
CTBHUE OT TOTO, YTO CHOBA BBIBE/ICT Bac U3 paBHOBecwHs[ 1].

CkpbiTast peyeBasi arpeccHs He BBIPRKEHA SIBHO B CJIOBaX BBICKA3bIBaHHUS, IIOITOMY €€ OYCHb
TPYJHO BBISBIISATH U KIACCH(DULUPOBATE. ITO OOBICHACTCS TEM, YTO JUIsl U3Y4EHUS TAHHOH pasHO-
BUJIHOCTH arpecCHud HEOOXOAMMBI BH3yalbHOE HAONIOCHUE, NUKTO(MOHHAs 3aMUCh W JCTaIbHbIH
aHaJIN3 LEIOCTHON PeueBOi CUTYAIUHU.

TepMuH «raccuBHas arpeccusi» mosiBuics B 40-e rojpl 6iarogapsi aMepUKaHCKOMY BOCHHOMY
nicuxosory Yunbsimy Menuuarepy. OH 3aMeTHII, 4TO HEKOTOPBIE COJLIATHI MOT'YT OYHTOBATh OTKPbI-
TO, HO €CTh M TaKHe, KOTOPbIE YXOIAT B ce0sl, MTHOPUPYIOT IPHUKa3bl U Ae3epTupytoT. Takyio peak-
L0 OH Ha3BaJl «IIACCUBHOM arpeccueit». TepMUH MOAXBATHIIN TPAXKAAHCKHE IICUXOJIOTH, KOTOPBIE U
paHbIiie 3aMedaiy, 9TO B OOBIYHOM JKM3HU MHOTHE JIIOJHU JCHCTBYIOT TaK JKe: OTKa3bIBAIOTCS JIeIaTh
TO, YTO OT HHX JKAYT, BMECTO SIBHOTO MpoTecTa mpuberas K TaKTHKe THXOro caboraxa. IlaccuBHas
arpeccusi UCIOJb3yeTcsi OOBIYHO TaM, IIe HET BO3MOXKHOCTH MPOSIBIISATH €€ aKTUBHO, ITO, HALIPUMED,
JIUTUIOMATHYECKUE UIPBI, MHTPUTH B KOJJIGKTHBE, BBISICHEHHE OTHOLICHHH. B O0JbIIMHCTBE CilydaeB
9Ta hopma MoBeICHHsI UCHIONIB3YETCs OECCO3HATEIBHO.

I'maBHast 0COOEHHOCTH TACCHBHOTO arpeccopa — IMoJiaBjieHue rHeBa. B HeM oueHb MHOTO 00Hu-
I, 37I0CTH, arpecCHu, HO OH HE yMeeT U OOUTCS BHIPaXKaTh HETaTHBHBIEC SMOLMH. Takue oA HUKO-
ra He TOBOPSIT MPSMO, Yero MM XOUYETCs, Yero He XO4eTCsl, YTO UX He YCTpauBaeT U YeM OHH HEMO0-
BOJILHBI. BMeCTO 3TOro OHM M30LIPEHHO YXOIAT OT KOH(DIMKTA, TEpP3ar0T Bac HEJAOMOJIBKAMH, XKIYT,
KOT/Ia BBl CAaMHM yrajiaeTe, Ha YTO OHU OOMIeaHnCch. HeKoTopble JIOAN TII0X0 CIPABISIOTCS ¢ KOHTPO-
JIeM OTPHLATENbHBIX 3MOIMI. UTOOBI BHIIUIECHYTh CBOW THEB, pa3lpakeHHOCTb WIIM arpecchio OHU
MOT'YT HalTH 0OXOJHBIC TYTH Ul CaMOBBIpakeHHs. UenoBek Bpoje Obl CKa3al BaM YTO-TO CBOUM
OOBIYHBIM CITIOKOMHBIM TOHOM, @ BBI YK€ 3aKUITaeTe U BHIXOAUTE U3 ceOsl.

IMaccuBHasi mpsiMasi peyeBasi arpeccHsi, KaKk MpaBmIIo, SIBISIETCS BHIPAKEHHEM MTpeHeOpexe-
HUS K MHULIUATOPY OOIIEHHUS, IEMOHCTPAIMe HETaTUBHOTO K HEMY OTHOIICHHUS WM IpOTecTa Mpo-
THB €ro TMOBE/ICHHUS: OAHOM M3 (GopM pedyeBoil rpyOOCTH SIBJISETCS MOJNYAHHWE B OTBET HA BOIPOC.
[IpuBenem npumep.

Myaicuuna u srcenwuna cmosm nepeo npuiaeKoOM, JCeHWUHA 00pawaemcs K npooaswuye:

K. [esywia, ckonvko cmoum ama wanka?

I1. (Monuum, ne omseuaem).

K. (Obusicenno obpawaemces x ceoemy cnymuuky). Tpyono omeemums!!! Booce moii! Kaxas
eoennas maiina! A eé osa pasa cnpocunal!lly 2, c. 355]

IlaccusHoii Henpsmou peuesoll aspeccuell MOXHO CUUTaTh, HANpUMEp, HEXElTaHHE BMe-
IaThCSl ¥ TPeceub CIOBECHBIE OCKOPOJICHHs B 4ei-nubo ajpec, paclEeHHBAEMOE KaK MOIYalIuBOE
corjacie ¢ arpeccopom, ogoopenue ero nosereHus. CriocoOOM TaBjeHHs Ha MOIUTHYECKOTO IPO-
TUBHUKA MOTYT OKa3aThCsl MHOTO3HAYHTEIbHOE MOJTYaHHUE, TO €CTh BPEMEHHBIN OTKa3 OT BBICTYILIE-
HUH U TyOJIMIHCTHIECKUX BBICKA3bIBAHUH MOIHUTHKOB.
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B 4em npuunHa naccuBHOM arpeccuu? BpITyeT MHEHHE, YTO ACCUBHBIC arpeccopsl - 3TO pe-
3yJbTaT HEKaYeCTBEHHOIO BOCIUTAHUS WIIM HEKAYECTBEHHOTO YIPaBJIEHHUs KOJUIEKTUBOM. ['oBops 0
npudrHax pedeBoi arpeccuu, 10.B. lllepOunnHa B cBoeil kHure «BepOaiibHas arpeccus» MHIIET,
YTO OJHOW W3 MPUYHH SIBISIETCS «HEJOCTATOUHAS OCO3HABAEMOCTb... COOCTBEHHOTO PEUYEBOro MOBe-
JICHHS B LIEJIOM M B YACTHOCTH arpeCCHBHBIX KOMIIOHEHTOB B HEMY. [3, c. 42]

Hackosbko pacnpocTpaHeHa peueBasi arpeccusi Cpeid CTyIAEHTOB U KaKOil BUJ arpecCHu UM
CBOICTBEeHEH B Oosbleit Mepe? HaMu Ha OCHOBaHMH aHKETHOTO ompoca cTyaeHToB 30-i rpymmsl 1
kypca UMDC, nacuurhiBatomeii 20 yeaoBek, ObLT IPOBEACH aHAIM3 UCIIOIb30BAHUS BHIOB PEUCBOi
arpeccud. Pe3ynmbraThl Mmoka3aiu, 4TO 4Yalle BCEro HCIOJb3YEeTCS OTKpbITas (aKTUBHAs) pedeBas
arpeccus. Bee (100%) cTyneHTOB UCIIONB3YIOT B Peud IpyOble U HELEH3yPHBIE CIIOBA JJIs BhIpaXe-
HUS 3JI0CTH, Pa3pa)KeHUsi, 'HEBA, HEJOBOJILCTBA, BO3MYILIECHHS ITOBEACHUEM JAPYTHX JIOACH, U IPpH
9TOM BCE OCO3HAIOT, YTO TAKHE CJIOBA M BBIPAXKCHHMS SBISIFOTCS MPOSBICHUEM arpeccHu. B omHOM
cilyyae uMescs Jaxke KoMMeHTapuil «J{omoit aBhemMu3Mbl!», TOAYEPKUBAIOLINN CO3HATEIBLHYIO MO3H-
LMIO MCIIOJIb30BaHMS MPSIMOH peueBoil arpeccuu. JleByliku nanu Takue KOMMEHTApUH K MCIIOJIb30-
BaHHMIO TUX cJIOB: «CTaparock He ynoTpeOsiThy 1 «/cnoib3yto, €Ciu s HAX0XKyCh OJTHAY.

75% CTyIEeHTOB-IOHOIICH PEarupyloT Ha CIOBECHBIC OCKOPOJICHHSI OTBETHBIMU CIIOBECHBIMHU
ockopOneHusIMH. JIeBYIIKKA MPEPBIBAIOT Pa3roBOp M BOOOIIE MEPECTAIOT OOIIATHCS C YEIOBEKOM,
CJIOBECHO UX OCKOPOJISIONIIM.

33,3% onpoIIeHHBIX KOHTPOJIUPYIOT CBOE PeYeBOEC MOBECHHE, BO3ACPKHUBASICH OT YIIOTPEO-
JICHHsI TPYOBIX CJIOB B Pa3roBOpe CO B3POCIBIMHU, B Pa3roBOPE C PYKOBOIHMTEISIMH, B pasroBOpe ¢
JIeByLIKaMH. B 3THX ke ciyyasx Bcerja KOHTPOJIUPYIOT CBOE MOBEJICHUE ICBYILIKH. XapaKTepHO, 4TO
67% CTYICHTOB HE KOHTPOJIUPYIOT CBOIO PEYb B PA3roBOPE C POJUTEISIMH.

[TaccuBHYIO PEUYEBYIO arpecCHIO MPUMEHSIOT pH 00IIeHUU 67%, TO €CTh IEMOHCTPHPYIOT
MOJYaHHEM, OTKa30M OT OOLIECHMSI HEraTHBHOE OTHOIIEHHE K KOMY-JIMOO MJIM NPOTECT MPOTUB €ro
MOBEJICHHS, IPU 3TOM JAEBYIIKH OTMEYAIOT, YTO HCIOJB3YIOT 9TO «OYEHb 4acTO»; HE HMPHUMEHSIOT
[TACCHUBHYIO peueByto arpeccuto 33% CTyAeHTOB.

Pycckuii si3bIK XapakTepU3yeTcs CerojiHs, - Kak OTMEYAl0T MHOTHME HCCJICAOBATENH, - CHHU-
JKEHHEM YPOBHSI pEYEBOM KyJbTYpbl, YBEIUUCHHUEM YNOTpeOIeHUs] OpaHHBIX CIIOB, ByJbrapu3alueit
peun, nponarangoi Hacuus B CMU. Beé 310 — pe3ysbraT ycuineHus arpecCUBHOCTH OOIIIECTBEHHO-
ro co3Hanus. [Ipr 3TOM pedeBasi arpeccusi He MEHee OnacHa, 4eM (hU3uUecKas, OHa 3aTPyIHSCT I10JI-
HOILICHHBI 0OMeH MH(OpMAIHel, CHIKAeT BO3MOXXHOCTH B3aHUMOIIOHMMAHHSI YYACTHUKOB PEUYEBOTO
obmenus. [laccuBHas arpeccHst HCTIONB3YeTCs HEKOTOPBIMU JIFOJJbMH KaK METOJ MAHHITYJISIIAHN ISt
JIOCTHOKEHUsI CBOUX 1eseit. [103ToMy MBI 1ojlaraeM, 4To KaKIblidi 4eJIOBeK JOKEH UMETh TPECTaB-
JICHHE O TOM, YTO TAaKOE peueBasi arpeccusi, YToObI KOHTPOJIUPOBATH CBOE PEUEBOE MOBECHHE.
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Cmyoenm UCA 1-63

Hayunvuii pyrosooumens — T.I1. Hukughoposa, 0oy., kano. mexu. Hayk, doyenm Kagpeopwvl
obwell xumuu

UCCJIEIOBAHUE CTOMKOCTH BETOHA
HA TIOPTJJAHJAUEMEHTE B ATPECCUBHBIX CPEJJAX

BHemrHss cpena BBI3BIBaCT pa3pylICHUE IIEMEHTHOTO KaMHs U OeToHa. B pesymbrare
KOPPO3UOHHBIX pPa3pyIICHHN CHUKAETCS JIOJITOBCYHOCTh OCTOHHBIX U KEJE300CTOHHBIX KOH-
cTpyknuii. OCHOBHOE 3HA4EHHE B COBPEMEHHOM CTPOUTEIBCTBE UMCIOT OCTOHBI HA TIOPTIAH/-
LeMeHTe. 3aTBEepACBIINI LEMEHTHbI KaMeHb OeTOHAa Ha MOPTIAHALIEMEHTE COCTOHMT H3:

Ca(OH) , ; 2Ca0 - Si0 , *nH, 0; 3Ca0- Al , 04 -6H, O; CaO“Fe, O, *nH, O u 1p.

Uzsectnsi [1,2,3] 1Ba Buja KOPPO3UOHHBIX MPOLECCOB: (hU3HUYECKast KOPPO3HS U XUMH-
gyecKast KOppo3usl.

Dusuyeckasn koppo3us bemona MPOTEKAET MOJ JEHCTBUEM €CTECTBEHHBIX NPHIMH: BO-
IIbI, CBETa, TEMIIEPaTyphl, BhIBETpUBaHUs. [IpM 3TOM IIEMEHTHBII KaMeHb CTaHOBHTCS IOPH-
CTBIM ¥ TepsieT 4acTh IPOYHOCTH, B nepByto ouepens — Ca(OH), mox nelicTBueM MpOTOYHOI
BOJIBL.

JlelictBre Boxpl (MsTKoii) Ha OeToH BexeT K BhiMbiBaHuio Ca(OH), u3 Gerona. B pe-
3yIbTaTe€ CHIDKCHHUS €T0 KOHIIEHTPAIMM HAPYIIAIOTCs YCIOBUS YCTOMIMBOCTU BBICOKOOCHOB-
HBIX THAPOAITIOMHUHATOB M THAPOCHINKATOB. [locie CHIKEHUs ero KOHIEHTPAI[uy HauMHAeTCs
paspymeHue (M3MEHEHHE) IPYTHX KOMIOHEHTOB IIEMEHTHOTO KaMHSI.

BremvbiBanue ruapokcuna kaneius Ca(OH), mpHBOAMT K CHIDKCHHIO HMPOYHOCTH ILie-
MEHTHOTO KaMHs1. Msrkast BoJia IoJ] IaBJICHHEM CIIOCOOCTBYET YCKOPEHHIO Ipolecca paspylie-
HUS.

Xumuyeckas kopposus 6emona TIPOTEKAET B pe3yNbTaTe BO3/ACHCTBHS Pa3INYHBIX Be-
IIECTB, YTO IPHBOIUT K 00pa30BaHHUIO JIETKO PACTBOPHMBIX MIIM aMOP(HBIX COEANHEHHH , KOT-
pBle C T€YeHHeM BPEMEHH BBIMBIBAIOTCS W3 IIEMEHTHOTO KaMHA. KpoMe TOro B IeMEHTHOM
KaMHE BO3MOXKHO 00pa3oBaHHE COCITMHEHWH, NMEIONINX OONBIINN 00beM, YeM HCXOJHBIC Be-
IIECTBA.

Hawmu 6511 niccnenoBan oOpaser; 6eToHA Ha MOPTIAHAIEMEHTE, TIOABEPTHYTHIH Qr3nde-
ckoil koppo3un. Ha puc.l mpencraBineHsl pe3ynbTaThl (QU3HYECKOH KOPPO3HMH LIEMEHTHO-
MeCYaHOTo PacTBOpa (parMeHTa KMPIHYHOM KIIaJIKH.

0-NeCUanto20 pacmeopa gpazmenma

Puc. 1. Pesynomamoi pusuueckoti Kopposuu yemeHmH
KUPNUYHOU KIAOKU
Kak BumHO m3 puc.]l Ha moBepXHOCTH OeTOHa 0Opa3yIOTCS TPENIWHBI, C BBIACICHHEM
Omoro Hanera. PazpynieHne eMeHTHOTO KaMHS IIPOTEKAET 10 yPaBHEHHIO:
2Ca0 - Si0;- nH,O — CaO - SiO, - NH,O —> H,Si04(Si0, - 2H,0)
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[IpumepoM XxumMHYECKOI KOPPO3UU ABIIETCS yenekuciomuas kopposus. Ilon neficrBuem
muokenaa yriepona CO,, conepikamerocs B Bo3aymiHoi cpene. Kpyrosopor oOpasoBanust u
Boienenus CO, B IpupoJie NpeicTaBlIeH Ha puc.2.

Hmc_'rmm Mpasuop
L T T o B — e
Yo LT i —

Puc. 2. «Kpyzosopom» CO, 6 npupooe (obpasosanue u evioenenue)

Ha mepBoMm 3Tane TrMIpPOKCH] KajlblHs, 00pa30BaBLIMICS B pe3yNbTaTe TBEPICHUS

xiuHKepa I11], BcTymaer B B3auMoOJEHCTBHE C TUOKCHIOM YIJIEpOJia [0 ypaBHEHHIO:
Ca(oH)2+C02 —> CaCO;+H,0

W36biTouHast yronbHast KucioTa B3aumojeicteyer ¢ CO, u B pe3yibTare B3auMOJCH-
cTBHs 0Opasyercs Oonee pacTBOpuMas coib. BeIMbIBaHME rHAPOKapOOHATA KAIBINS HPHBOIUT
K MOBBIIIEHUIO TIOPUCTOCTU U IIPOHUIIAEMOCTH arpecCUBHON Cpeibl.

OO0pa3ipl OETOHHBIX KOHCTPYKIUIT B pe3yibTaTe YrJeKUCIOTHOW KOPPO3UM MPEACTaB-
nensl Ha puc.3. Kak BUmHO M3 puc.3, Ha MOBEPXHOCTH 00pa3yroTcsl TPEIUHEIL, SIMKU U JIp. Je-
(heKTBI, YTO MPUBOAUT K ITOBBILICHHIO €TI0 ITOPHCTOCTH U CHIIKEHHIO TPOYHOCTH.

Puc.3. Paspywenue bemonnvix KOHCMPYKyuii 8 pe3yiomanme yeieKuciomuou Koppo3uu
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Kucnomuas xopposus. Ecnu pH arpeccuBHol cpensl MeHbIe 7(PH<7), To B Takoii Boje
cozeprkarcs kucinothl. Vx B3aumopeiicteue ¢ Ca(OH), Bexer k obpazoBanuio Goliee JIErKOro
PacTBOPUMBIX COCIMHECHUH.

Ca(OH),+2HCI — CaCl,+2H,0,

JanbHeiiliee BO31eCTBHE KUCIIOT HA I.K. IPHBOJUT K Pa3pyIICHHIO KOMIIOHEHTOB II.K.

O6pa3oBaHue TPYIHOPACTBOPHMBIX COCAMHCHHH B MOpax OETOHA MOXXHO IPOMILIIO-
CTpPUPOBATh Ha IIpUMepe Cyab(aTHOM MK LIENOYHOH Koppo3un (koraa pH >7).

Cynvghamnas kopposus 6emona BO3HUKACT TIOJ] JCHCTBUEM BOJBI, COJEPIKAIICH CyIb-
(at KanbpLKs, MarHus, HATPUS U IP. U IPOTEKAET 10 YPABHCHHUIO:

3Ca0 - Al,05 - 6H,0+3CaS0O,+(25...26)(H,0) —>
3Ca0 - Al,03-3CaS04(31...32)H,0 (3TTpHHTHT)

Ha puc.4 (a,6) npencraieHo oOpa3oBaHHE STTPUHIHTA B IOpax OeToHa(a) W ero Imo-
CIIEJICTBUE — pa3pyiieHre 6eTOHHOTro 00pasia(o)

>

Puc.4.(a) Kpucmanner smmpuneuma é nopax bemou

OO0pa3oBaHHe STTPUHTUTA COMPOBOXKAACTCS YBEIWYEHHEM O0BEMa, YTO NPHBOAUT K
BO3HHKHOBEHHIO BHYTPEHHHX HATIPsKEHHI B OETOHE 1 MOABICHHIO TPEIIIHH.

Puc.4.(6) Paspywenue 6emonnozo obpasya, 6vizeantoe oopazosanuem smmpuneuma

I]enounas xoppo3sus Ha cxeme 1.
Kak BumHO 13 cxeMsbl, B Topax 0eToHa 00pa3yloTcs KPHCTALIO-THIPAThIe COeANHEHHS,
00beM KOTOPBIX NPEBHIAaeT 00beM Mop OETOHA 110 ypaBHEHHIO:
NaOH+CO, — Na,CO3;+H,0
Na,CO5+10H,0 — Na,CO3¢10H,0,
3TO MPUBOAUT K POCTY BHYTPEHHHX HAIPSDKCHUH U B TIOCTIEACTBHU PaCTPECKUBAHHIO OETOHA.
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Cxema 1. llenounas xoppo3sust

NaOH um KOH

IToBepxHOCTH O€TOHA

KapOonmzanus nienodeit ¢
o0pa3oBaHHEM B IOpax OETOHA

Na_CO_ umu K_CO
273 2773 Hcnapenue

BOJIBI

' Haxormnenue KpucTamuios NaZCOS~ IOHZO it

KZCO3- 1,5 HZO B opax 6eToHa

Poct BHyTpeHHMX
HanpsHKEHUH

PactpeckuBanme 6eToHa

Taxum 06pa3om, Ha OCHOBAaHHH ITPOBEAECHHON pabOTHI, MOXKHO CAENATh CIEAYIONIHe

BBIBOJIBI:
1) IIpencraBneHbl OCHOBHBIE BUABI KOPPO3UH IIeMeHTHOro kaMHs Ha I111.
2) PaccMoTpenbl 00pa3ibl OETOHHBIX KOHCTPYKIMH, HAXOASIIMECS B PAa3INYHBIX arpec-
CUBHBIX Cpeliax.

CIIMCOK JIMTEPATYPbI
1. Cunopos B.1., ITnatonosa E. E., Hukudgoposa T.I1. O6mast xumust: Yaernk. — M.:

HznatensctBo ACB, 2014 — 280c.
2. Cupopos B.U., Hukudopora T.I1., Ycrurosa 10.B., ®usnko- xumudeckne OCHOBBI

OLIEHKU COCTOSTHHS 00BEKTOB HelBIKMMOCTH: MoHorpadwus. — M.: U3narensctBo ACB, 2010.

— 144c.
3.®enocos C.B., bazanos C.M. CynbdarHas kopposust M. M3narensctBo ACB 2003-

192 c.
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U.C. Tpemovakoe

Cmyoenm UT'OC 1-12

Hayunwiii pyxosooumens — FO.B. Yemunosa, kano. mexn. nayk, ooyenm, 3a8. kageopoii oo-
wetl xumuu

3AIIMTA METAJJIOB OT KOPPO3UHN

Koppo3ust MeTamioB - caMONIPOM3BOJIBHBIN NPOLECC pa3pyIIeHHs MeTala IOx JeH-
CTBHEM OKpY’Karomel cpensl B pe3ysbTaTe MPOTEKAIOINX (H3UKO-XUMHUUECKUX HPOIECCOB —
Hen30eXKHBII Bpar M CONepHUK B TI000M mpom3BojcTie. [loaToMy n3npeBie pazpabaThIBaloTCs
1 COBEPIICHCTBYIOTCS Pa3JIMUHbIE METOJBI 3aIIUTHL. 3aIllTa METAJUIa OT KOPPO3HUHU Hy’)KHA IT0-
YTH BO BCeX cdepax MPOHM3BOIACTBA: OOOPOHHBIN KOMIUIEKC, aBTOMOOHJIbHAS, MAIIHHOCTPO-
TeNbHas , KOCMOHABTUKA , aBUALIUS U JP.

Paznmuarot crnemyronie MEXaHU3MbI KOPPO3UH:

1) Xumuyeckas KOppo3us — MPOoILecC pa3pyLIeHUs] MeTalla B pe3yibTaTe mpo-
TeKaHUs TeTEPOrCHHBIX peakuuii 6e3 BOSHUKHOBEHMUsI ToKa B cucreme [1]. Hampumep,

I"azoBast koppo3us:

2Fe +350, +30, = Fe,(S0,),
KuakoctHast Koppo3usi:
R —S—R,+Me=MeS+R, R,
2) DNeKTpoXUMHYECcKass KOPPO3Hs — MPOLEcC CaMOMPOU3BOIBHOTO pa3pymie-

HHUA METAJUIOB U CIUIABOB IIPHU OKHCIIUTEIFHO-BOCCTAHOBUTEIHHON peakuuu, rae Ha0JogaeTes
HaIpaBJICHHOC NBUKCHHUE JJICKTPOHOB OT OKUCIAEMOI'0 ME€TaJlJIa K OKUCIIUTEIIIO [2]

A Me° —ne — Me™
K :Ox +ne - Red

rae Ox — okucnutens; Red — ero Boccranosiernast Gpopma.

Karoansle mporeccs! Ipu NPOTEKaHUU KOPPO3UHU IO AJIEKTPOXUMHUYECKOMY MEXaHU3MY
3aBUCAT OT PH cpenpl. B KHCBIX cpeax Ha KaTo/e MPOTEKaeT BOJOPOIHAS NSTIOSIPH3ALIHs:

2H' + 28 — H,’

B mienouHoi n HEWTpanbHON Cpefax Ha KaToJle MPOTEKaeT KUCIOPOIHAs JCTOoJspH3a-
UL

0O, + 2H,0 + 48 — 40H"

CymIecTBYIOT pa3IHIHbIE METO/IBI 3alIUTH METAJUIOB OT KOPPO3HU:

® U3MEHEHHE CBOHCTB KOPPO3UOHHOH cpebl;

®  U30JIIMA IOBEPXHOCTH MeTasla OT OKpYXarollel cpeibl;

®  DJICKTPOXUMUYECKAs 3alUTa;

® IIpUMEHEHHE KOHCTPYKIIMOHHBIX METaJUTNYECKAX MaTepHalIoB
C TIOBBIIIEHHOH KOPPO3UOHHON CTOMKOCTBIO;

®  panMoHAIEHOE KOHCTPYHPOBAHHUE U T.JI.

PaccMoTpyuM OUH U3 HUX:

Xumuyeckoe (aBTOKaTaIUTHYECKOE) BOCCTAHOBICHNUE METAUIOB:

DyHIaMEHTOM JaHHOTO METOAA SIBJISETCS peakiMs B3aMMOJAEHCTBUSA MeTajula ¢ BOC-
craHoBuTeneM (MOHHBIH mporecc). DTOT METO/ XapaKTepeH TOJIBKO /I METAJUIOB C SPKO BbI-
paKEeHHBIMH aBTOKaTAINTHYCCKUMH cBoiicTBaMu. ClieoBaTeNbHO METalI, KOTOPBIH ObLT 06pa-
30BaH B Pe3y/IbTaTe BOCCTAHOBIECHHS M3 PAacTBOPA, YCHIMBAET PEAKIUIO OKUCIEHHS. TakuMu
CBOMCTBaMH 00JIaalOT CIIEMYIOMINE METaUIBl: CBHHEI, OJIOBO, XKEeIe30, HUKENb, 30JI0T0, Meb,
cepebpo, maiiaIuii, poauii, pyTeHuid, IiaTuHa, KooansT, uHaunit [3].
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Puc. 1. Buusnue obpabomku memanios

BoccTaHOBHUTENAMH MOTYT BBICTYIATh Pa3JM4YHBIC BEIIECTBA: OOPOTMAPH, THIAPA3HH,

(opmanbaerua, 6opasusbl, rUIOGOCHUT, THAPA3UHOOPAH U MOHBI METAJUIOB B HU3IINX CTETIe-
2+ 24 T3+ 2% 2+ .

msx okucnenus: Fe, Sn“', Ti™", Cr*", Co”". BoccraHoBHTE b, 339aCTyIO, 3aBUCUT OT CBOWCTB
MeTaua. st pa3sHbIX METa/UIOB HCIIONB3YIOTCS Pa3Hble BOccTaHoBuTENH [4].

Cy1ecTByeT Crnocod MoNy4eHUSIOKPBITUSIIPH TOMOIIM XHMHYECKOTO BOCCTAHOBIICHHSI
ITHM ke METOJIOM TOJIYYalOT MOKPBITHS MPU MOMOIM OWHAPHBIX, & TaK K€ TPOMHBIX CILIABOB,
takue kak: [Ni-Cu-B] [Ni-P], [Ni -Sn-P], [Ni-B], [Ni-Cr-P], [Ni-Co-P], [Ni-Mo-B], u apyrue.

x

Puc.2. Obpabomka memannos 8 a8momoourecmpoeHuu

Takwme MeTauTbl Kak: TUTAaH, MCIb, BOJ'II)CI)paM, 1 HEMETAJUIbI HC ABJIAIOTCA KaTalnu3aTo-
pamMu OKHCITUTETHHO-BOCCTAHOBUTEIILHON peakuuun. CnenosaTem,Ho, JUIA IpUIAaHUSA TTOBEPXHO-
CTU HYXHBIX KaTaJIUTHYCCKUX CBOMCTB OTY NOBEPXHOCTb HYXHO O6pa6OTaTI>-aKTPIBI/IpOBaTL

[1].
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B ofmem # 1enom, MeToj aKTHUBALMK 3aKII0YACTCsl B HAHECEHWH KaTalM3HPYIOLIEro
MeTajulaa Ha MOBepXHOCTh. OIMH U3 PacIpOCTPAHEHHBIX METOJIOB aKTUBALMH COCTOHT U3 IBYX
MOCJIE/IOBATEIBHBIX ONepannii. A IMECHHO TaKue KakK “‘CeHCHOMIM3MpOBaHWE W “‘aKTHBHPOBa-
Hue”. “CeHcHOMIN3UpOBaHUE” (APYTUMH CIOBAMU-TIOBBIIEHHE YyBCTBUTEIBHOCTH) 3aKII0OYa-
eTcsi B 06paGoTKe [IOBEPXHOCTH PACTBOPAMH CISLYIOLMX coneii: Sn2*, Fe?*, Ti®*, Ge?*. Haubo-
Jiee IPOXYKTUBHBIM CIIOCOOOM MOXKHO CUHMTAaTh 00pabOTKY MOBEPXHOCTH B PacTBOpE XJIOpHIA
onoBa. “AKTHBHpOBaHHE” 3aKIIO4YaeTcss B 00pabOTKe CEHCHOMIM3MPOBAHHOI MOBEPXHOCTH
pacTBOpaMH COEIMHEHHII METaUIOB C SIPKO BBIPQKCHHBIMH KaTAJIUTHICCKHIMH CBOMCTBAMH,
takue kak: Ag, Pd, Pt, Au, Rh, Os, Ir, Ru. PactBopbl, cofepxanine coOeIuHEHNs TAIUTAIUS B~
JISFOTCSI HanboJiee pacpOCTPaHSHHBIMH ITPY HCIIOJIb30BaHUH JAHHOTO METOA.

Puc. 3. Obpabomxa memanios ¢ MauUHOCMpoeHuu

B 3axmodyeHnn He0OXOAUMO OTMETUTh BAXXHOCTH 3TOH MH(popMarmu. HesamumeHHbIi
METaJUl B CKOPOM BPEMEHHU IIPUAET B HETOAHOCTB, CIIEIOBATENbHO, BCE YCHIMS U CPEACTBA,
BJIOJKCHHBIE B KaKOW-TMOO TPOEKT, OyayT M3pacxoJOoBaHBl HE BEPHO-BIYCTyI0. Bo MHOrOM
Omaromapsi STUM TEXHOJIOTHSM CTal0 BO3MOXKHO CO37[aBaTh HaJeXHOE 00OpyIOBaHME M KOH-
CTPYKIIMH, KOTOPbIE COOTBETCTBYIOT TeM TpeOOBaHUSIM, KOTOpBIE 3aJaéT COBPEMEHHBIH MHp-
MHUp IOJHBIN COOPY>KEHUH.

CITMCOK JIMTEPATYPBI

1. CemenoBa W.B. Kopposns n 3ammra ot kopposun /I M. ®@nopnanosnd, A.A Xo-
poumos. — M.: DUIMATIIUT, 2002. — 336 c.

2. bapron ., Onmuc V. JI. O6uias opranudeckasi xumus. B 12-tu tomax. — M.: Xu-
mus 1981.

3. Bonkor A.., Kapckuit .M. Bonbmioi xuMudeckuit cnpaBounuk. — Ma.: CoBpe-
MmenHas mkoia, 2005. — 608 c.

4. TopnoH A., ®opa P. CriytHuk xumuka. — M.: Mup, 1965. — 541 c.
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HALHOHAABHbIH HCCAEAQBATEABCKWH YHHBEPCHTET

CEKIIUS
«®UJIOCOPCKHUE MPOBJEMbBI HAYYHO-TEXHUYECKOTI'O
MMPOTPECCA B CTPOUTEJLCTBE U APXUTEKTYPE»
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I.B. Kosanvckas, E.A. @apmywiuna

Cmyoenmxu UT'OC 3-11

Hayunsiii pykoBomutens — E.I. Kpuevix, xano. gunoc. nayx, ooyenm, ooyenm Kagheopul uc-
mopuu u gunocoguu

3BEHKHUICKAS I'3C: MEYTA SHEPTETUKOB U CY/IbBA
3BEHKHHUCKOU KYJIbTYPbI

B co3HaHMM COBpEMEHHOTO O0IIECTBA CIIOKHUIOCH YOeXKIEHHUE, YTO BCE, YTO Ha JAHHBIN
MOMEHT Pa3BUTHS HAYKH ¥ TEXHUKH CUNTACTCS] TEXHUIECKH OCYIIECTBIMBIM, OyeT HEM30eKHO
MIPAaKTHYECKH pPeaM30BaHO. JTa YCTAHOBKA M3BECTHA KaK TEXHOJOTHUECKUH MMIICpATHB, TO
€CTh BBIPA)KaeT KaTeropHIecKoe JOoIKeHCTBOBaHUE. [IpHUMHBI Takol yOekAeHHOCTH KOPEHST-
csl B 0COOEHHOCTAX pa3BEPThIBAHHS HAYYHO-TEXHHYECKOTO MPOrpecca, BHICOKHX TEMIaX €ro
MOCTYNATeNbHOro IBHKeHHsA. CeroaHs KpynHeHIe HaydHO-TeXHHIEeCKHE MPOEKThl XapaKTe-
PH3YIOTCSI KaK CHCTEMHOE MPOEKTHPOBAHHE, KOT/Ia MHXKEHEP BUAUT CBOIO 33/1auy HE TOJBKO B
OCYIL[ECTBIICHUH TEXHUYECKUX PEIICHHH, HO U B MOBBIILICHHN KauecTBa )U3HHU Jrozeit [1, 227].

PaccMOTpHM 0COOGEHHOCTH CHCTEMHOTO NMPOEKTHPOBAHUS HA IPHMeEpe MpOeKTa JBeH-
kuiickoit (Typyxanckoit) I'DC. CtBop DBenkuiickoit 'IC pacnonoxeH Ha peke Hwxass Tys-
rycka — kpynaoM npurtoke Ennces. Teder aTa peka Ha ceBepe KpacHosipckoro kpasi, B DBeH-
KuH. B HIDKHEM U cpeiHeM TeUeHHHU peKa MPOTEeKaeT B y3KOH U IIyOOKOH TOIMHE, YTO CO3AAeT
OJIarompHUATHBIE YCIOBUS U CTpouTenbeTBa KpynmHO ['DC. MecTHOCTh MaslOHaceNleHHAs —
CeBepHas Taiira, 30Ha MHOTOJIETHEN MEP3IIOTHI.

Bcepbes BompocoM ruapocTpoutenbetBa Ha Hmkneid Tyrrycke 3ansutics B 1980-x ro-
Jlax, KOrja OBUTM pa3sBEpHYTHI Pa0OTHI 10 TEXHHKO-IKOHOMHYECKOMY OOOCHOBAHHIO HMPOEKTa
Typyxanckoit ['DC. [IpoekT cpasdy cTan npeaMeToM OKUBJICHHOM OOINECTBEHHON TUCKYCCHU —
koHery 1980-x ObUT TSDKENBIM BpeMEHEM JUIsl THAPOIHEPTeTHKOB, ITOCIIE pa3Baa CTPaHbl U H3-
BECTHBIX SKOHOMHYECKHUX MPOOJIeM HH O KaKUX MEralpoeKTax He MOTJIO OBITh M pPedu.

Ion HOBEIM mMeHeM — DBeHkuiickas ['C mpoekr Bospoamics B 2001 romy, xorma
CHOBa HavaJMCh pabOTHI M0 000CHOBaHHIO THApoy3na. CormacHo mpoekty, Ha HuwxkHioro TyH-
rycke B 120 kM mimaHupyeTcsi MOCTPOUTH INIOTHHY BhIcOTON 206 M U mrHON 1o TpedHI0 Oonee
2 xM. PaccmartpmBaioTcss IBa BapHMaHTa COOPYKEHHS IUIOTHHBI — OETOHHBI M KaMEHHO-
HaOPOCHOM, Ka)XAbIH UMEEeT CBOM NMPEUMYIIECTBa U HeAocTaTKu. MomHocTh craHuuu — 12 000
MBT (s cpaBHeHus1, kpynHeimas y Hac CasHo-Ilymenckas ['DC — 6400 MBT), cpennero-
noBast BeIpaboTka — 49 Mipa.kBT.4. YHHUKaIBHBE HE TOJBKO B OTEYECTBEHHOI, HO U B MUPOBOI
MpaKTHKe THApoarperatsl CTaHuu, MomHocThio o 1000 MBT kaxplif — KpynHe#me B Mu-
pe. [2].

BecIpereIcHTHBI pa3Meps i BOIOXPAHIIAIIA CTAHIHA — ruiomans 9406 kM2, MONHBI
06beM 410 kM®, momesnsiit — 101 km®. BooxpaHuiniie 0YeHb JUTMHHOE, HO Y3KOE — JIHHA
1229 xm, mmpuna 3-5 kM. U mo mmomany, u mo o6beMy BogoxpaHumine DBeHkuiickoi [DC
JIOJDKHO CTaTh KpynHeHmmM B Mupe. CTOJb 3HAUNTENBHEIH 00beM BOJOXPAHIIIHINA TTO3BOJISIET
OCYILECTBIIATH TIIy0OKOE MHOTOJIETHEE PEryIMpOBaHKe CTOKA [2].

Yro maer DOBenkuiickas [ DC sxoHOMUKE?

e OTpoMHOE KOJIMYECTBO IJIEKTPOIHEPTHH, IPHUEM MAHEBPEHHON M HE 3aBHCSIIECH OT
IMOTOJJHBIX yCHOBI/IP'I U CTOKa PEK;

® B03MOXXHOCTh CO37aHMSI TOCYJAPCTBEHHOTO 3HEPTEeTUYECKOTO pe3epBa — B UPE3BBI-
vajtHoli cutyaunu DBeHkuiickas ['IC moxeT uenslit rog obecrnieunsars 10% snepromnorpediie-
HUSL BCEH CTpaHbl;

e [IpenoTBpamenue exXeroJHOro CKUraHus 32 MIH. T YIJIS, BBIOPOC OTPOMHOTO KOJIH-
yectBa CO, 1 535 ThICAY TOHH 3arpA3HAIOIINX BEIIECTB, CKIaUPOBaHUE Oosiee 3 MITH. T 30JIbI;

104



¢ B nepuoJ cTpouTeNbCTBA M IKCIITyaTallul B DBEHKUH OYAET CO3/1aHO HECKOJBKO ThI-
csid pabodmxX MecT, y IUIOTUHBI BO3HHKHET HOBBIM, COBPEMEHHBIH TopoJi THIPOIHEPTEeTHKOB.
PernoHaneHEIH 1 MECTHBIH OIOJDKETHI OTyYaT OUeHb CYNIeCTBEHHYIO IIPHOaBKY;

e M306unue 31eKTpOIHEPTHH, CO3AaHHBIE BO BPEMSI CTPOUTENHCTBA TPAHCIIOPTHAS UH-
(dpacTpykTypa ¥ IPOMBIIUICHHBIE MOITHOCTH ITO3BOJIAT Pa3BUTh MECTHYIO IIPOMBIIUIEHHOCTS.

Kpowme Toro, crpoutensctBo OBeHkuiickoit ['DC momMoxer pa3BUTh CYIOXOACTBO B pe-
ruore. B saBape 2015 roma mockoBckuM VHCTHTYTOM mHeMorpadmu, MUTpaniyl ¥ PeruoHaib-
HOTO Pa3BUTHs OBUI IpescTaBiieH NpoekT PedHoit moxtpunbl Poccuiickoit @enepanuu. Ilo
MHEHHUIO aBTOPOB JOKyMeHTa, OBeHkuiickas ['DC craHer HadamoMm pas3Butus Enwuceiicko-
Jlenckoit riy60KoBOIHOM MarucTpanu [3].

Kak ykasbIBaeTcsi B MPOEKTE, MaruCTpaib AODKHA MPOXoAuTh 1o Exucero or Mosro-
nuu (BepxoBbsi Masoro Enunces) no CesepHoro JlegoBuroro okeana, coenusss Enuceiickyio u
JleHnHCKYI0 IlTaBHBIC MarucTpaiy. B e€ cocTas, o MHEHUIO aBTOPOB TOKTPUHEL, BOHIYT:

* p. Hwxnasts TyHrycka oT ycThs 0 COSIMHHUTENBHOTO KaHama ¢ p. JleHoit B Mecrte
HaMOOJIBIIIETO UX CONMKEHNS;

* coequHenue p. Huxnaell TyHrycku ¢ BuimoiickuM BoJoxpaHuIuIneM;

* Buutroiickoe BoJIOXpaHHIMINe U p. Buiroi 1o ycrsst [3].

[IpoexTsl Takoro MacmTada OKa3bIBAIOT TPAaHAMO3HOE BO3JCHCTBHE HAa OOLIM IMOTOK
KHU3HEICATSIFHOCTH Jroei. J[o cux mop B HaIei cTpaHe 00CyKAal0TCsS COMUABHBIE U DKOJI0-
THYECKHe TOCIeCTBHS Bo3BeAeH s kackana I'DC Ha Bonre, kK KOTOPBIM OTHOCATCS nepemelye-
HUe HaceleHus, UsMeHeHUe NPUBLIYHO20 YKAA0A HCUHU, 8030elicmeue Ha 300posbe, UCHe3HOGe-
Hue KYIbMypHbIX Mpaouyul.

OTH npo6IeMBI IIMPOKO 00CYKIAIOTCS U B CBS3H € IPOEKTOM DBeHkuiickoi 'IC.

B 30Hy 3aTOIICHNS MOJIHOCTBHIO MJIM YaCTUYHO TIONAAeT S5 HEOOBIINX ITOCEIKOB U OT-
HOCHTEIIBHO KPYIHBIN MOCETIOK FOpoAcKoro tuma Typa oOmuM HaceIeHHeM MO0 COCTOSIHUIO Ha
1 stuBaps 2009 roma — 6367 4enosek. B konre 1980-x, KOMHMYECTBO 3aTparuBaeMOro HaCeICHHS
oueHuBagock B 10 THIC. 4ENOBEK, HO C TEX IIOp HACEJIECHUE CHIIBHO COKPATHIOCH — JIIOIH Ye3-
KArOT M U3 DBEHKUHU BOOOIIE, a TaKKe W3 HEOOJBIINX MOCENKOB B pallieHTp. Tak, HaceleHue
nmocenka TyToHuaHbl cokpaTuioch ¢ 470 no 316 yenosek; emie 6 MOCENKOB, CYIICCTBOBABIINX B
1980-x u momagaBUIMX B 30HY 3aTOIUICHHMs, 3a mporueamue 20 net aukBuaAupoBaHbl. [lepece-
nsTh HyXHO Oyzer He 6onee 5000 yenoBek (HEKOTOpbIE HAacEIEHHbIE IYHKTHI 3aTParuBaloTCs
TOJIKO YaCTHYHO), U3 HHUX MPEACTaBHUTENICHi KOPEHHOTO HaceneHus (IBEHKOB) — okoso 1600
YEJIOBEK.

Msoro 310 mmn Mano? HekoTopble IpUMepEHL:

o Yerp-Unmumckas ['IC, Poccus, 3,8 BT — nepeceneno 14 Thic. 4enoBek

o ['DC I'pann-Kymu, CIIA, 6,8 I'Bt — nepeceneHo okoio 6 ThIC. 4elIOBEK, B TOM YHCIIE
OKOJIO 2 ThIC. MHJICHIIEB.

o ['DC Tykypywn, bpasunus, 8,4 Bt — nepeceneno 1o 35 ThIC. UelIOBEK, B TOM YHCIIE
HECKOJIbKO UHAEHCKHUH IIeMEH.

e ['OC Beno-Monre, Bpasumus, 11 I'Bt — 3amutanupoBano nepecenenue 6onee gem 20
TBIC. YEJIOBEK.

o 'OC Tpu Ymenss, Kuraif, 22,5 I'Bt — nepeceneno 1,27 MHJIJIMOHA YETOBEK.

HUroro, BroiHe 0OYEBUIHO, YTO IJIs IPOSKTA TAKOTO MacIiTaba KOJMYECTBO Hepecesie-
MOT'0 HACEJICHUsI OYCHb HEBEIHKO.

PeruoH riay0oko enpeccuBHBIN U AOTALMOHHBIM — JOXOAHAs 4aCTh MECTHOTO OoJpKe-
Ta COCTOUT M3 PA3IMYHBIX AoTarmii Ha 95%. CymecTBoBaBIIee B COBETCKOE BPEMs CEITbCKOXO0-
3SHCTBEHHOE TIPOM3BOJICTBO, B TOM YHCIIE U OJIHEBOJICTBO, NMPAKTHIECKH MOITHOCTHIO JINKBH-
JUPOBAHHI ellle B Havane-cepeanHe 1990-x mo npudrHe MoTHON HepeHTaO0eIbHOCTH.

XKuByT MI0H, KOTOPBIX IUIAHUPYIOT IIEPECENATh, B OOJIBIIMHCTBE CBOEM B CTaphIX JI0-
Max - Hampumep, B mocenke Hunbim, mo cocrosiunio Ha 2009 rox, Bce 63 HCKITIOUCHHUS KUITbE
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HaXOAWIOCh B KaTETOPUH BETXOTOo JMOO aBapuiiHOro. LleHTpanu3oBaHHOE BOAOCHAaOXKEeHUE,
KaHaJIM3alus ¥ OYNCTHBIE COOPYKSHUS, 3a MCKIIOUEHHEM JacTH 3J[aHuil B Type, OTCYTCTBYIOT.
MmHorue noma, 0COOEHHO B HEOOJBIINX ITOCENKaX, HMEIOT IIeYHOE OTOIUICHHE. 3aKOHOMEPHBII
UTOT — BBICOKas 3a00JICBaEMOCTh, B TOM YHCIIC M TYOEpKyJIe30M, CYIIECTBEHHO MPEBBILIAIONIAL
cpenHepoccuiickue mnokaszartenu. IIpu IepeceneHUM 3alIaHUPOBAHO CTPOUTENBCTBO HOBBIX
MIOCEJIKOB BBIIIE OTMETKHM BOJOXPAHWIMILA — C COBPEMEHHBIM JKHMIILEM, LIEHTPAJIbHBIM BOZO-
CHa0)KCHHEM, OTOIUICHHEM M KaHaJu3alueil, BCeM KOMIUICKCOM HH(PACTPYKTYphI (IIKOJHI,
OOJIBHHUIIBI, CIIOPT3AJIBI | T.I1.).

HaceneHHble IMyHKTH NEPHOJUIECKH YaCTHIHO ITOJTAILUIMBAIOTCS W 3aTAIUIMBAIOTCS B
BBICOKHE MaBOAKU — 3aUKCHpOBaHbI ciiydan moasema Boxsl B peke Ha 30(!) merpos. Boza B
Hwxneit TyHrycke B MOMEHTHI HU3KOH BOJHOCTH HE OTBedaeT TPeOOBaHUSIM IMUTHEBOTO BOO-
CHaOXXCHUA IO LIEJIOMY PANy MOKasaTeseil, YTo CBs3aHO CO CHEelU(HUYHBIME OCOOCHHOCTAMHU
MecTHOCTH [4].

JloObIvya MoJIe3HBIX MCKOMAEMbIX B 30HE 3aTOIUICHHS HE BeIeTCs (€CTh HEOOJIbIIOe Me-
CTOPOJKJICHHE YIJIsl, GONBLIYIO YaCTh 3allacOB KOTOPOro IUIAHUPYeTCs: 0TpaboTaTh 10 3aBepliie-
HUS CTPOUTENHCTBA), KPYITHBIX MECTOPOXKICHHUH HE BBISIBICHO.

[Tnomrane BoJOXpaHWIMINA B aOCONIOTHBIX HU(pax IOpaxkaeT BOOOpakeHHe, HO OT
onaan DBeHKHHcKoro paioHa KpacHosipckoro kpast 5To Bcero 1,2%. B Bomoxpanmimiie
3arammBaercs 10 59 MimH.M° Jleca, JOBOIBHO HH3KOTO KAYECTBA, HE MMEIOLIErO MPOMbILLICH-
HOTO 3HAYCHHUS — BBIBE3TH €r0 OTTYJa CIOXHO U HepeHTabenbHO. IToTepH Jeca IulaHupyercs
KOMIICHCHPOBATh JIECONOCaAKaMt Ha tore KpacHospcKoro Kpasi, Ha MecTax BBIpyOOK U rapei.

be3ycioBHO, MPOU30IAYT CYIECTBCHHbIC H3MEHEHHS B KOJINYECTBEHHOM U Ka4eCTBEH-
HOM COCTOSTHUH PBIOHBIX 3amnacos [5]. B Hacrosimee Bpems B HukHeli TyHIycke MECTHOE Hace-
JICHUE JIOBUT PBIOY MCKIIOUUTENBHO JUIS CBOMX HyXA. Bomoxpanuimumie ke Oyaer UMeTh Ipo-
MBICIIOBOE 3HAUCHHUE - PHIOBI OyIeT B aOCONIOTHBIX BEJMYMHAX OOJIBINE, TAK)KE MOSBUTCS BO3-
MOYKHOCTB IIeJIEHAIPaBICHHOTO (JOPMUPOBAHNS IPOMBICIIOBOTO CTaa 03€PHBIX CUTOBBIX PBIO —
TSI U OMYJISL.

Vay4dmmTes KauecTBO BOJBI B BOJOXPAHHJIMILE — COJIEHBIC MOA3EMHBIC BOJBI OYIyT
NPHUIABICHBl MOLIHBIM CJIOEM BOJbI M UX IOCTYIUICHHE YMEHBUIMTCSA. BO3HMKHET OrpOMHBIH
pe3epByap umcroir Boasl. CHaOkeHne nocenkoB mo Hwkneir TyHTycke, KoTopoe ceiyac ocy-
IIECTBIISACTCS JMIIb B IEPHUOJ BECCHHETO MOJIOBOIBS, MOXXET TIPOM3BOAUTHCS BCE JIETO (LLTIO3BI
WU CYIOTIObEMHHK HE TIPEIyCMOTPEHBI, BMECTO HUX 3allpOCKTHPOBAHBI MOPTHI B BEPXHEM U
HIDKHEM Obedax ¢ aBTOI0POToi MeXy HHMH).

Haxowner, o croumoctu. [Ipoekt orennBaercst npumepro B 20 mapa.$. Muoro au 3to?
B yzmenbHBIX BenmunHax — okono 1700% 3a kBt, qus ['DC oueHb XOpOIIMiA TOKasareb. ITo
CYIIECTBEHHO HIKe, 4eM ctoumocTb ADC M mpuOImKaeTcss K CTOMMOCTH TEIUIOBOH reHepa-
nun. B abcomoTHEIX ke mudpax — pacxoas! Ha Onumnuany B COul OLEHUBAIOTCS B TPUILIHOH
py6ueii (6oree 30 miapa $), 1 3TO TONBKO GIOKETHBIE CPEICTBA.

Tem He MeHee, Bompoc o cTpoutenscTBe DBeHkuickor (Typyxanckoit) ['DC ocraercs
HepemreHHBIM: Tak, B 2012 romy Osenkmiickas 'DC mosBmiace B CTpaTerus CONMAIbHO-
9KOHOMHUYeCKoro pa3Butus KpacHosipckoro kpas g0 2020 roma, OJHAKO HHUKAKOTO
KOHKPETHOTO pEUICHUs MPUHATO He Obu1o. BHOBH 0 ruaposnekTpoctaHiuu Ha HuxHei
Tynrycke 3aroBopunu B siuBape 2015 roma, B mpexactaBnenHod WuHcTuTyTOM Aemorpadum,
MUTpalMU U PErMOHAJILHOTO pa3BUTHs NpoekTe PeuHoit nokTpuHsl PO.

Openkuiickast [ 9C — yHUKaIbHBIN, SKOHOMHYECKH BEICOKOI((EKTUBHBIN HHPPACTPYK-
TYPHBIH MPOEKT OOLIEroCy1apCTBEHHOTO 3HAYEHHUS, KOTOPBIH OYy/eT CIyKUTh HAILIMM BHYKaM U
npaBHyKaM. PellieHune o ero peanusaluy 0CTaeTcs 3a TOCYI1apCTBOM.
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IPOBJIEMA OTBETCTBEHHOCTH TP CTPOUTEJILCTBE U
IKCIINIYATAIIMU OFBEKTOB AJEPHOU DHEPI'ETUKHU

[IpoGiieMa OTBETCTBEHHOCTH 0CO00 OCTPO CTOMT IIPH CTPOHUTEIBCTBE M AKCILTyaTaI[HN
00BEKTOB SIIEPHON PHEPTETHKH. ATOMHAs 3JIEKTPOCTAHIIHSI, ATOMHAS TEIIO3IEKTPOLICHTpaIb 1
Ipyrue 0OBEKTHl SAEPHON SHEPreTHKH, TPEOYIOT BEICOKOTO YPOBHS TEXHHUECKON MOJATOTOBKH,
MacTepcTBa M NMPOGEeCCHOHATBHEIX 3HAHUH, OTBETCTBEHHOCTH M KYyJIBTYpPHI Oe30macHOCTH. JTa
OTBETCTBEHHOCTh HEOOXOAMMA OT BCEX YYACTHHUKOB Ha BCEX CTAJUAX CTPOUTEIBCTBA, HAUMHAS
C MPOEKTHPOBAHUSI — BHIOOPA MIIOMIAJKH Il CTPOUTENBCTBA, BBIOOPA COBPEMEHHBIX TEXHOJO-
TMYHBIX MaTE€PUAJIOB, KAYECTBEHHOTO 000PYA0BaHMs, ONBITHOTO MOAPSIUYMKA U aTTECTOBAHHO-
ro nepcoHana. BhIMoIHeHNe BCEro 3TOro KOMIIekca TpeOOBaHUH MPH CTPOUTEIBLCTBE SHEPre-
THYECKNX KOMIDIEKCOB CO3JacT OJIarONpUSTHBIC YCIOBHUS A O€30MacHOM SKCILTyaTalliy
SIIEPHBIX JHEPreTHYeCKUX KOMIUIEKCOB, MOJICPHU3ALUM, PEMOHTA, 3aMEHBI 000pYyIOBaHUS,
TpyOOIIPOBOJIOB M CHCTEM, MPOJICHHUS CPOKOB IKCILIyaTalliy BIUIOTH JI0 BBIBOAA KOMILIEKCA M3
9KCILTyaTalli ¥ KOHCEPBaIlHH.

ObecnicyeHne KadecTBa CTPOUTENBHBIX pabOT MpPU CTPOUTENBCTBE - ATO OCHOBHOM
MIPHUHIIMI IPU CO3TaHUHM OOBEKTOB SICPHON PHEPTETUKH M €ro NalbHeHIeil 0e30macHoi Ke-
ryataimyd. Bexp B ciydae OMMOKH MPOEKTHPOBLIMKOB, M3-32 HHU3KOH MPOQecCHOHATBHON
MOJTOTOBKH CTPOUTENEH, 6e3 JODKHOTO YPOBHS OTBETCTBEHHOCTH, M3-3a OIIMOOK B 0OCITYXH-
BaHMWHU CHCTEM M 00OpYJOBaHWS HPH AKCIUTyaTalllH, BCIEICTBHE HU3KOTO YPOBHS KYJIBTYPHI
0e301acHOCTH, 6€3 OTBETCTBEHHOCTH P KCINTyaTallud 0OBEKTOB SICPHON SHEPTEeTUKH MOTYT
MIPOM30UTH MacIITaOHbIE TEXHOTCHHBIE aBapHuHu U KatacTpodsl. [Ipu 3ToM MOTyT moaBepraThest
OIACHOCTH JKU3HM THICSY JIIOZICH M3-3a BBHIOpOCA OTPABIAIOIINX BEUIECTB M PaAMOAKTHBHBIX
JaCTHUI] B OKPYXKAIOIIYIO CPELy.

[IpumepoM 37ech MOKET CITy)KHTh TEXHOTEHHAs aBapus Ha UepHOOBUTHCKON ATOMHOM
anexTpoctannuu 26 anpens 1986 roma. Karactpoda npounzomnina n3-3a ommbOK, TOMYIICHHBIX
MIPOEKTHPOBIIHKAMH, CTPOUTEISIMH, TTOJUTHKAMH, Y COTPYIHUKOB CTaHIMU ObLTa HHU3Kas KBa-
nmuduKanys, Hapymanack TpyJAoBas AUCHHUILINHA. HecBoeBpeMeHHOE OIOBelIeHUe JIIo/ieiH 00
aBapuu ycyryouino nocnenctsus karactpodsl. B pesynbrare aBapun Ha UepHoObUTECKOH ADC
MPOU30IIIO paJHOAaKTUBHOE 3apakeHue B paguyce 30 kuimoMerpoB. PapmanuoHHoMy 3arpss-
HeHuro nojsepriuck Tpu PecnyOmmku CoBerckoro Coro3a, HbIHE - TEPPUTOPHUH Y KPaWHBL,
Benopyccun u Poccnn. Oto Tepputopust outr 60 THICSY KBaApaTHBIX KHJIOMETPOB C Hacese-
HHEM OKOJIO TPeX MIUIHOHOB YEJIOBEK OKa3alach 3arpsi3HEHa paJHOaKTUBHBIM IE3MeM H JIpy-
TMMH PaJnOaKTHBHBIMH BemectBamu [1], [2, c. 32].

BunoBnuku B xaractpode Ha HADC mpeacranu nepen cyaoMm, Tae ObUIo 0OHApYKEHO
MHOXECTBO (PaKTOB rpy0oro mpeHeOpeKeHNs CITy>KeOHBIMI 00SI3aHHOCTSIMH OBIBIINM TJIABHBIM
umkeHepoM YepHoObuibckoit ADC Hukonaem @OMHMHBIM U €ro 3amecTHTENEeM AHATOJIHEM
JlsitnoBbiM. OHHM OBUTM OTBETCTBEHHBIMH 33 NPO()ECCHOHANBHYIO MOJATOTOBKY PaOOTHHKOB IO
00CIy)KUBaHHIO cHcTeM U obopynoBanus npu dkciuryatauuu ADC. A. JlatioB u H. ®omuH He
OpraHu30Balld COOTBETCTBYIOIIMM 00pa3oM 3Ty paboTy, He oOecreunIn CoOMI0eHHE Mepco-
HaJIOM 3JIeKTPOCTAHINH TEXHOIOTHYECKON AUCIUILIMHEL, U 9TO OoJee emE BaXXHO, CaMH Pery-
JSIPHO HapymIadW JOJDKHOCTHBIC MHCTPYKIMH, TpeHeOperany yKa3aHUsSM OpPTraHOB Haa30pa.
Tak, TeXHUUECKUIl OIIepaTHBHBIN M PYKOBOJISIINI IIepCOHAN IPHHSUIN PEIIeHIe O MIPOBEACHIN
HCTIBITAHMH Ha YeTBEpPTOM 3Heprobioke YepHoObuIbCKOH ADC, MOCKOHANEHO HE pa3odpas-
IIMCh BO BCEX OCOOCHHOCTSX MPEANOJIaraéMoro SKCIIEpPUMEHTa, He MOJYyMaB O BO3MOKHBIX
MOCJICACTBUAX, HE IIPHUHAB H606X0211/IMI)IX JOIIOJIHUTEIBHBIX MEP 6630HaCHOCTI/I. HpeCTynﬂoe
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XaJlaTHOE OTHOIICHHE K MCIOIHEHUIO TOJDKHOCTHBIX 00s3aHHOCTed Obwio 1 y 1O. Jlaymkuna -
OBIBILICTO TOCYAapCcTBEHHOTO MHCTekTopa ['ocatomanepronanzopa CCCP - xoropslit He mpo-
SIBUJI HACTOMYMBOCTH K HCIIONHCHHIO YCTaHOBIJICHHBIX mpaBui Oe3omacHoctu ADC [4], [2, c.
38-40].

OpHoii u3 npuunH aBapuu Ha YADC sBUIOCH TO, YTO J0 3TOH aBapuu HE CyLIECTBOBA-
JIO MOHATHS «KYJIBTYPBI O€30MIaCHOCTH» B OOJIACTH CTPOUTENBCTBA U KCIUTyaTallUM aTOMHBIX
JHepreTuyecKux KomruiekcoB. OHO BrepBbie ObUTO BBeneHO B 1986 B mporecce aHammsa npu-
YHH 1 TOocIeACTBHI UepHOOBIIECKOH aBapyH, TPOBEAEHHOTO MeXTyHapOIHEIM areéHTCTBOM IO
aToMmHOH 5Heprud. [lox KynbTypoil 6e30macHOCTH B HAcTOsIIee BpeMs HOHUMAETCsl COBOKYII-
HOCTb XapaKTePHCTHK M JeATeIbHOCTEH OTACNBHBIX JIUI, MPEANPUITHH U OpraHu3alnii, Koraa
TpeGoBaHUAM 0E30MaCHOCTH yJeiseTcss 0cob0e BHUMaHUE, KOTOpoe OHH K cebe Tpebdyrot [3],
[5].

VIMEHHO BOCHMTaHME B CIICIHAIHCTAX, OCYIIECTBIAIONINX CTPOUTENIBCTBO U IKCILTya-
TaLMIO aTOMHBIX SHEPTeTHYECKHX KOMIUIEKCOB HE TOJIBKO YHUCTO NMPOPECCHOHAIBHBIX HABBIKOB,
HO M KYJIbTYpPbI O€30IIaCHOCTH, SIBJISCTCS OZHMM U3 BXHEHIINX YCIOBUH Oe30macHoil SKcIuTya-
TaIMU TaKUX YHUKAJIBHBIX O0BEKTOB, Kak OOBEKTHl ATOMHOM SHEPreTHKU. MHOTOJIETHHIT OIBIT
9KCIUTyaTallMd aTOMHBIX CTaHIMH IOKa3bIBaeT, 4To Bce aBapuu Ha ADC BO3HHKAIOT, TaK WIN
HHaYe, B CBA3U C 4ejoBedeckuM (akTopoM. O4eBHIHO, YTO, HE TOJIHKO TEXHHYECKOE COBEp-
IICHCTBO CHCTEMBI U Ka4eCTBO ITOCTPOIKH, HO U MTOBE/ICHUE JIIOJIeH, YPOBEHb HX OTBETCTBEHHO-
CTH, X OTHOLICHHE K padOTe W TMOHHMaHHE MPOoOieM Oe30MacHOCTH SBISIOTCS (haKTopamu,
KOTOpBIE HEJB3SI HE YUMTHIBATH TpH MaHupoBanuu paboter ADC [3].

[ockoneky obecneueHne Ge3omacHOM skciuryararmu ADC sSBIseTCS OCHOBHOHM 3aa-
yeid Bcero nepconana ADC U mepcoHana MpeanpUsITHH, BBITOTHIIOMIX paboThl U OKa3bIBAIO-
IIMX YCIYTH B 00JIaCTH aTOMHOM SHEPreTHKH, OOJBIIOe BHUMAaHHE TOJDKHO yIemseTcs: GopMu-
POBaHHUIO KyIbTYpHl Oe30macHOCTH. TONBKO TakMM 00pa3oM, BO3MOXKHO JTOCTHYb ITOBBIIICHUS
CO3HATENILHOCTH M JIOCTH)KEHHSI BBICOKOTO YPOBHS OTBETCTBEHHOCTH IIPH CTPOWTEIBCTBE U
9KCIUTyaTalld OOBEKTOB SIIEPHOTO SHEPTEeTUUECKOTO KOMIDIEKCA, KOTOPBIE SIBIISIOTCS HE00XO-
IIMMBIM YCIIOBHEM ero ycremHoro ¢yHkunonupoBanus [3]. Obecnieyerue 6e30MacHOCTH TPH
CTPOMTENBCTBE M IKCIUTyaTalli 0OBEKTOB SAEPHOM SHEPTETHKH - 3TO BaXKHEMIIIas 3a/1a4a IIpo-
CKTHUPOBIMKOB, CTPOUTEIIEH, KCIUTyaTallMOHHOTO HepcoHana. [loatomMy KynbTypa Ge3omacHo-
CTH JIOJDKHA MPOSIBIATHCS Ha BCEX YPOBHSX JIEATEIBHOCTH, TO €CTh B ICHCTBUIX KaK KOJUICKTH-
BOB, TaK M K&XJ0T0 pabOTHHKA B OTACIBHOCTH [6].
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MPOLECC I''IOBAJIM3AIIMU U I'VIOBAJIBHBIE T'OPOJJA

[Monstne «rnobammsanusa» mnosBwiock B 1983 romy B paboTre amMepHKaHCKOTO
skoHomHcTa I'. JIeBUTTa, KOTOPHIH HCIOJIB30BAI €ro Ui 0OO3HAUeHHUsS Ipolecca CIHASHUS
pBIHKOB TpaHcHarmoHanbHbIX Kopropamus (THK). Ceifqac 3To moHsATHE HCHIONB3yeTcs He
TOJIBKO KOHOMHCTaMH, HO M (rtocodamMu, COIMOIOTaMH, IOJUTOJIOTaMU JUIsi 0003HAYCHUS
TEHJCHIIMH YHHUBEpCAIM3alMM KyIbTYpPHBIX LIEHHOCTEH, YCHJIEHHS TIOJUTUYECKOH M
9KOHOMMYECKOIf B3aIMOMO3aBHCUMOCTH PA3IMYHBIX CTPAH U PETHOHOB IUIAHETHI.

I'mobanu3aius paccMaTpUBaeTCsl KaK MCTOPHYECKHH MPOIECC NMPEBPAILEHUS] MUpa B
€IMHYIO0 CUCTEMY, 00JIaIaloNIyI0 OOLIMMH XapaKTEePHCTUKAMH, a TakKe KaK MPOLECC CO3AaHUs
€IMHOTO TIPaBOBOTO, OSKOHOMHYECKOTO W HH(OPMAIOHHOTO IpocTpaHcTBa. Hawaio
riao6aan3anid MHOTHE HCCIICOBATENN OTHOCAT K 310Xe reorpaduueckux oTkpbituii (XV-XVI
BB.), TIOCJIe KOTOPOIM HAauMHAETCs NPOLECC CO3JaHMs KOJIOHHANbHOH cucteMsl. Ee moOoYHBIM
a¢dexToM cTano pacrnpocTpaHeHHe eBPONEHCKOH KyIbTyphl B MUpE, YTO ITOJTOTOBHIIO OCHOBY
Ut Oyaymel TI00aan3aum.

DKOHOMHYECKOH MPEANOCHUIKON COBPEMEHHOI INT00aNN3anH SIBUJIOCH BOSHUKHOBEHUE
U Pa3BUTHE TPAHCHAIMOHAIBHBIX KOPIOPANHiA, YTO MPUBEJIO K YCHUICHHIO HEPAaBHOMEPHOCTH B
Pa3BUTHU Pa3HMYHBIX IOCYJapcTB. MHTETparoHHbIE IPOIECCH MOTYyYHIN HOBBIH UMITYJIBC H
BEKTOp: OBUI coO37JaH IIOOANBHBIA IMOTpPeOHTENb, KOTOPBIA CTPEMHTCS INpHOOpETaTh
CTaHJapTHBIE TOBApHI, KOTOPHIE HAaXOAUT B J0O0H Touke mupa. Kaszamock Obl, cBOOOIHOE
NepeTeKaHne KalKTala U3 CTPaHbl B CTPaHy, €ro repepacipeiefieHue JODKHO OBUIO YPOBHSTH
9KOHOMHYECKHE IOTEHIMAIBl CTPaH, OJHAKO B YHCTOM BHJE TaKOH Iporecc chenan Obl
9KOHOMHKY MeHee AWHAMUYHOM u Oomee yOwmiTouHOH. [losTOMy rmobOamm3anus B ee
COBPEMEHHOM BapHaHTe MpeJronaraeT rodaabHOe HEPAaBEHCTBO - POCT Pa3pbiBa B J0XOAAX,
YpOBHE TIOTpeOIICHNUS, 310pOBbs M 00pa30BaHMA B CTPaHAX “30JI0TOTO MUJUTHApAA” M “TPETHEro
Mupa”.

Ipouecc rnobanu3anuu TECHO CBsA3aH ¢ ypOaHW3alHel, elle OJAHMUM HCTOPUYECKUM
MPOLIECCOM, XapaKTepHBIM Ui pa3BUTHA oOmecTBa. HauaBmmch Ha 3ape IMBHIIM3ALNH,
ypOaHu3anusi mpHuBeNa K CO3JaHUI0 HE TOJIBKO MHOXKECTBA TOPOJOB, TJE JKMBET IOJOBHHA
YeJOBEYeCTBAa, HO M K CO3JaHHMIO OOJIBIIMX TOPOJOB, KOHIEHTPHUPYIOIINX pPa3HOOOpa3HbIe
COIMaNBHbBIe pecypchl. PacTeT kak 4uCIo TOPOIOB, TaK M KOJINYECTBO MeranoiucoB. Ceivyac B
Ka)XIOW TPEThel cTpaHe eCTh METaIoNNCH, a B Havasie XX Beka ropooM - MITHOHEPOM OBLT
toneko Jlonmon. Ceituac B ropomax mpokuBaeT cBbime 20% HaceneHHs IUIAaHETH, B
Meranonucax xkuBet cBoire 40% roposxaH.

Bonee Toro, chopmupoBaics Takoil eHOMEH Kak MHPOBOH TrOpojx — ropoj KOTOPBIH
COCpPeIOTaYMBaCT CTOJIb MOIIHBIE IKOHOMUYECKHE, OJTUTHIECKHE U KyJIbTYypPHBIE PECYPCHI, YTO
€ro BIMAHHE Ha MHUPOBOM MCTOPUYECKUI MNpOLIECC CTAaHOBUTCA BEChbMa CYIIECTBEHHBIM.
MupoBbie Topojia, BO3HUKAIOT 32 CYET MUTPAIMU OOJBIINX MAacC HACEJICHNUS, U BHICTYNAIOT KaK
HEHTPHI OOMeHa JIIoICKUMH pecypcaMu. OHH OTJIMYAIOTCS OT MEraropoJiOB Pa3BUBAIOIINXCS
CTpaH, KOTOpBIE SIBISTIOTCS HWCTOYHMKOM MHTPAIlld. B MHpOBEIX ropojmax cOCpemoTOUYCHBI
MEXyHapOIHBIE IIPAaBUTEIBCTBCHHBIE W HEMPABHTEILCTBEHHBIE OPraHU3allUH, II03TOMY
MOXKHO CKa3aTbh, YTO MHPOBAst MOJUTHKA JAETACTCs B MEPOBBIX TOPOJaXx.

OKOHOMHYECKHH TTOTEHIMAT BEAYIIHX MHPOBBIX TOpofoB KoijoccaneH. [Io oobemam
BBII kaxzaplii M3 HHUX CONOCTaBUM C HEKOTOPBIMH cTpaHaMmH. Tosibko mepBas JHecsaTKa
riao0anbHeIX ToponoB jaaer cBbime 10% BBII mupa. K umcny Takux ropojoB, HampuMep,
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otHocutes Tokuo, Hero-Mopk, Jloc-Anmxenec, Yukaro u ap. MockBa B pEHTHHIE MHPOBBIX
TOPOJIOB 3aHUMAET 25 MeCTO.

MupoBsle roposia KOHIEHTPHPYIOT KOMMYHHKAIMOHHEIE, KYyJIbTYPHBIE, CEpBHCHBIC,
oOpa3oBaTebHBIE PECypChl, CIyXaT MecToM pasMemieHus mrad-kBaptup THK, a rtaxxe
KOMIIaHUH, KOHTPOIUPYIOIHUX Meaua-chepy. Bee 3To mo3BosiseT roBoputh o GopMHPOBaHHS
robaabHOM cucTeMbl onuromnonucoB (ot rped. 0ligos — Hemuorwmit; polis — ropox), moxn
KOTOpOil MOHMMAeTCs TOCHOACTBO CPABHUTEIBHO HEOOJNBIIOrO YHCIA KPYMHEHIIHX TOpOJIOB
Mupa. UTo SBISIETCS eIlle OJHAM IPOSBICHUEM TII00aIH3alHu.

WTtak, MBI XMBEM B 310Xy MHpPOBBIX I'OpOJOB, MeramnonncoB. Ho «kpymnHeimme» He
BCeT/la O3HAYaeT «CHIbHeHImme». Tak B MOceqHee BpeMs NCCIEeNO0BAaTeNH MHIIYT O TOPOaax,
KOTOpBIE CTaHOBATCS IEHTpaMH (MHAHCOBOW W YIPAaBICHYECKOH aKTUBHOCTH MHPOBOTO
coobmecTBa. K HUM MOTYT OTHOCHTBCSI KaK MUPOBBIE TOPOZA M METANOINCHI, Hanpumep, Hpro-
Mopk, Tokuo, Tak ¥ OTHOCHTENbHO HeGombiume ropoxa Llopux, Maitsmu. [TonoGHbIl Thm
ropoja mpogeccop cormosnorun Yukarckoro yauBepcutrera C. Caccen Ha3Bana «rioOanbHBIN
ropo». [Togo6HbIe roposa Hauanu pa3suBaThes B 70-¢ u, ocobenno B 90-e roasr XX Beka.

[osiBieHne HOBOTO THIIAa TOPOJOB CBSI3aHO C OCOOCHHOCTSIMH  COBPEMEHHOM
rinobanmu3anuu. Poct uncna THK npuBeno kK ycloxKHEHUIO U reorpadguyeckoil pa3dpocaHHOCTH
yIpaBlIeHYeCKnX LeHTPoB. Bee warme mrabG-KBapTHPB! KPYIMHBIX KOPHOpPAIMi NEpemaroT psix
yhnpaBieHYecknx (YHKIMH, TakMX Kak OyXTraJTepcKHd ayauT, TNpOorpaMMHpPOBAHUE,
TEJICKOMMYHHKAIY, PEKIaMy CHEHHaTbHBIM (HpPMaM, KOTOpPBIE COCPEIOTaYMBAIOTCS B
OTIENBHBIX TOPOJAX, UMEIOMNX COOTBETCTBYIOIIYI0 HH(ppacTpyKkTypy. He kommuecTBo mTabd-
kBaptup THK, a ocobas nHpopManmoHHas 1 ynpaBieHUECcKast cpea GOpMUPYIOT III00ATBHBII
ropon. I'opozickast cpena CTaHOBHTCS Bce OOINbIIE IOX0KAa HAa HWH(OPMAIMOHHBIH ITOTOK,
HACTOJIBKO CJIOKHA CETh YCIIYT, OKa3bIBaeMBIX (PHPMaMH, HACTOJIIEKO HEOIpe/elieHHa cpenia, B
KOTOPBIX OHH JIHCTBYIOT, HAaCTOJBKO BEJIHMKa CKOPOCTh HX JACHCTBHH ¥ KOHLEHTpAIMS
9KCIIEPTOB, TAIAHTOB, KOMIAHUH. /3BeCTHO, YTO BakHEHIIEH OCOOEHHOCTHIO TII00AIHM3aIiu
SIBJISIETCS TIOSIBJICHHE HA MUPOBOW apeHe TpaHCHAIIMOHAIBHEIX cyOobekToB —THK, uto mpuBogut
K OTHOCHTEIIbHOMY CHIDKEHHIO POJM HAalMOHATBHBIX rocyaapcts. IlosBieHne riobaabHOTO
TOpOJia YCIOXKHAET CHTYallHIo, MOCKOJIBKY TAKOW TOPO] OKAa3bIBAETCs YaCTO BHE HAIIMOHAIBHON
skoHoMuKH. JK. CacceH mmmer o Hagage (OPMHPOBAHUS — TPAaHCHAIMOHAIBHBIX
ypOaHHUCTHYECKNX CHCTEM. B TO ke Bpems, TNOOalNbHBId TOPOZ BOIUIOIIAECT TII0OATbHBIE
MpOLIeCCHl Ha HAI[MOHAIBHOM TEPPUTOPHH, B HAMOHANBHBIX GopMmax. [Tostomy unes . Xapsu
0 TOM, YTO TOpOJAa MOTYT YTpPaTHTh CBOE€ 3HAUEHWE, OTBEPraercsi YHKarcKou
uccnenoBatenbHuLei. COBPEMEHHBIN UYENOBEK HY)XIASTCS B MeECTe, IJie OCYIIECTBIISIOTCS
KOHTAKTBI KaK JUCTaHIMOHHO, TaK H JINIOM K JIMILY, T€ JIIOAU U OPraHU3al[Mi UMEIOT JOCTYII K
CaMBIM pa3HOO0Opa3HBIM pecypcaM, Kak MOIUTHIECKUM, TaK ¥ SKOHOMHUYECKHM. VIMEHHO TakuM
MECTO SBISIETCS TJI00ambHBII TOPOX — Cpeda, TAE OCYHIIECTBISIETCS MHOMKECTBO
B3aNMOJIeHCTBUH. [109TOMy COOTHOIICHUE «HAIMOHAIFHOTO» U «TJI00AIBHOT0» YCIOXKHIETCS.
OnHO HEe TPOTHBOPEUHT APYroMy, a, CKOpee HaXOJHUTCS B OTHOIICHHH CONOMYMHEHUS, Ooiee
TOTO BO3MOJKHO TNIOOATEHOE BRIPAXKACTCS Yepe3 HAI[HOHAIBHBIC HHCTHTYTHI.

[nobGanuzanus, kak ¥ mobaibHBIE ropoja, 310 Hame Oynaymiee. OHM (OKycHUpyrOT
BHHMaHHE Ha Ipoleccax, 00beIUHMIONNX MUpP U Jofeit. [mobanu3arys, Kak ee He OLICHUBATH,
npencTaBisieT co0oi (hakT COBPEeMEHHOro cyliecTBoBaHHs. Ho HY)KHO Tak e MOJYepKHYTH,
YTO JaHHOE TMOHATHE KpalHe NMPOTHBOpEYMBO. [obaim3anysi HE TOJIBKO COSTUHSET, HO U
pa3beuHsACT, He TOJIBKO oboramaer, HO U CyIIeCTBEHHO orpanudnBaer. OHa BIedeT 3a co0oi
CTOJIKHOBEHHE JIOKAIBHBIX KYJIBTYP, TPeOyeT OT HHX HMEPEOCMBICIEHHsI CBOETO MECTa B MHpE.
OTcyTcTBHE TpaHUI Ui (DUHAHCOBBIX, TOPTOBEIX M MH(OPMAIMOHHBIX IOTOKOB
MapajoKCaTbHBIM  00pa3oM TIPHBOAWT K YCWICHHIO IIPUBS3aHHOCTH  YeJIOBeKa K
OMPECICHHOMY MECTY, CHIIKEHHIO €r0 COLMANbHOI MOOMIIBHOCTH. YMEHBIIAeT BO3MOXKHOCTh
J'[}Ojleﬁ y4acTBOBATH B MOJINTUYECKON Ky.]'ll;TypHOi’I JKU3HU. YeJI0BEeK CTaHOBHUTCS MACCHUBHBIM
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NoTpeOuTeNIeM CMBICIIOB M 3HAUEHHMH, IPOIYNUPYEMBIX TAe-TO Aalneko. MOXHO TOBOPUTH O
CBOETO pOJia MPOCTPAHCTBEHHON Cerperanuy, 00 YCTaHOBICHHH M IPOTPECCHPYIOIIEM pOCTE
JUCTaHIIMK MEXTy TI00aJbHBIMH JJIMTAMH W HaceleHHeM CTpaH. JTO B CBOIO Odepelb
MIPOBOLUPYET HECTAOUIBHOCTh U KOH(PIMKTHOCTH COBPEMEHHOTO MHUPA.

Pesynbratom riobanu3anuu sBISETCS HE TONBKO (OPMHUPOBAaHHME BCEMPOHHKAIOIIMX
KyJIbTYPHBIX, MOJUTUYECKHMX U SKOHOMHYECKHX CBSI3€d M 3aBUCHMOCTEH, HO M H3MEHEHHE
Haiero B3risina Ha Mup. Eciu B XX Beke Mbl BOCOPUHUMAIN MHUP KakK pa3[eleHHBINH Ha OJIIOKH
U CHCTEMBI, TO Teleph Bce Ooiblliee 3HAUCHHE NMPHOOPETaeT BOCIPHATHE MHpa Kak IIeJIoTo,
COCTOSIIIIETO U3 CETEN U TIOTOKOB.

CIITMCOK JIUTEPATYPBI

1. KaraeBa O.B. Couunonornieckue moaxoasbl K mpodjaeMe COOTHOIICHUS HAyKU U Bia-
ctu B oOmmectBe noctMozaepHa. XX| Bek: Poccus u Mup B ycIOBUSX KapAUHAIBHO MEHSIOIIETO-
cst obmectBa. M. MUDII, 2013. DnekrponHslii pecype: http://www.miepvuz.ru/storage/docs/
vestnik/shornik_2013,2.pdf

2. Kpussix E.I'. Bopuckuna I1.1O. S u npyroit B ropoickoii cpene: KOHQIUKT WIH CTH-
Myl pa3BuTHs: ypOaHucTHueckue perueHus. // VHTerpaiys, HapTHEPCTBO W HWHHOBAIMH B
CTPOUTENFHOH Hayke M oOpazoBaHHu. COOpPHUK MaTepHAIOB MEXKTyHApOIHOW HAyYHOH KOH-
¢depennuun PTBOY BO «HanuoHambHbIH Hcciea0BaTeIbcKuii MOCKOBCKUI TOCYAapCTBECHHBIN
cTpouTensHbIl yHuBepeute». M., 2017. C.162-166.

3. Mesenues C.[. ITpo6reMbl TapMOHHYHOTO COOTHOILICHHS COLUAILHOTO U HPUPOI-
HOTO TIPOCTPaHCTB B rpagoctpoutensctie // Becthuk MI'CY. 2011. Ne 4. C.391.

4. Tpybuna E.I'. T'opon B Teopuu: OIBITEI OCMBICTICHHUS MpocTpancTBa. M.: HoBoe mm-
TepatypHoe o6o3penue, 2011.

5. Caccen C. I'moGanbHsbiil ropo: BBeAeHue moHsTHs // ['7106anbHbIH Topoa: Teopust 1
peansHocts / TTox pex. H.A. Ciyku. -M.: OO0 " Asanriuon ", 2007.

112



C.E. Yuowcukos, U.IO. Kuszee

Cmyoenmur UT'OC 3-11

Hayunviii pyrosooumens — E.I'. Kpuevix, kano. ¢hunoc. nayk, ooyenm, doyenm Kageopwl uc-
mopuu u gunocoguu

I'NMAPOTEXHUYECKOE CTPOUTEJBbCTBO B HOBOM
COIIMOKYJIbTYPHOM KOHTEKCTE

OCOOEHHOCTBIO COBPEMEHHOI'0 HayJHO-TEXHHYECKOTO IIporpecca SBISIeTCS cTHpPaHHe
rpaHeii Me;KIy ecTeCTBEHHBIM M HCKYCCTBEHHBIM, (hakTHYecKH (GOopMHUpPYyeTCsl OTHOIIEHHE
K NPHPOAHBIM 00BEKTaM KaK CHIPHIO /51 pPelleHHs] MPUKJIAJHBIX 3aga4y. MacmraGHas
MalllMHepHsi, co3JaBaeMas B I'HAPOTEXHHYECKOM CTPOMTeJbCTBe, NpeodpasyeT MpPUpPOI-
HbIH JanamadT, conuanbHble YCJI0BUS KU3HM JroJei. Hanpumep, Bo3BeieHHE TUTAHTCKUX
IUIOTHH Ha PaBHUHHBIX pekax Bounre m Kame ObUIO COMHUTENBHBIM € 3KOHOMUYECKOH TOYKU
3peHus, MPOOIEMaTUUHBIM C TOYKH 3PEHUSI 3KOJIOTHYECKOH 0€30IMacHOCTH 3THX PErHOHOB, TaK
KakK IPHBENIO K 3aTOIUICHUIO WJIM MOJTOIUICHHI0 MHOTHX MCTOPHYECKHX T'OPOIOB M CEll, MpPO-
JTYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX 3€Mellb.

CrrycTsi MHOTHE TO/BI 3HAYMMBIM SIBIISI€TCS. MOPAJIBHBEIN yIIEepO OT yTpaThl HCTOpHUE-
CKOTO HAaclleIs, MaJOoi POAWHBI M HPUBBIYHOTO 00pa3a >KU3HM OONBLIOTO YHCNIA TPaKIaH
CTpaHBbl, MOTEPsI THTAHTCKHUX IUIOMIAAEH II0JOPOJHBIX HOMEHHBIX 3€Mellb; Jerpaalist MaIbIX
PEK; 3aBUCUMOCTh HACEJIECHHBIX ITyHKTOB OT BHEITHUX IIOCTaBOK JIEKTPOIHEPruy; KatacTpodu-
YECKHE IOCNIEACTBUSI BO3MOXHBIX aBapuil, HEpeIIeHHbIe IPOOIEMBI C CYAOXOAHBIMHU TITyOHHA-
mu [1].

Toro »xe wmm Gosbiero 3¢ ¢exra st SHEPTeTUKH U CyJOXOJICTBA BIIOJIHE MOXKHO OBLIO
JIOCTHYb CTPOUTENHCTBOM OOJIBIIETO YHCNIAa CPeJHE- M HU3KOHAIOPHBIX THAPOY3JIOB HA ITUX
pekax M HeJoporux ObICTpoBO3BOAMMBIX ['DC Ha MasIBIX pekax MpH HCHONB30BaHHU CTapbIX
IUTOTHHBI.

OpHO U3 BaXKHEHIIMX TPOOIEM OpraHU3aIMU U ONTHMHU3AINH COBPEMEHHOTO THIPO-
TEeXHHIECKOTO CTPOUTENBCTBA SBISETCS MPOSKTUPOBAHUE W CTPOUTEIHCTBO AKTYaIbHBIX, TEX-
HUYECKH U SKOHOMHYECKA OOOCHOBAHHBIX COOpYXeHHUil. HOBBIN SKOHOMHYECKUH, COUATBHO-
KYJIBTYPHBIN, 9KOJIOTHUECKHI KOHTEKCT Pa3BUTHS 3TOW OTPACIH HapOJHOTO X03siicTBa TpeOyeT
000CHOBaHHS BCEX TTapaMEeTPOB COOPYKeHHH [2].

Ipeumymecrea maneix I'9C (MI'OC) xopomo m3BecTHbl. MI'DC He HYXKHBI TMTaHT-
CK¥€ IUIOTUHBI 1 BOAOXpaHWIHIIA. Y1epO, HAHOCHMBIN OKpYKarollel Mpupojie, B Y4aCTHOCTH,
sKocdepe peyHBIX CHCTEM, MUHHMMajeH. boiee Toro, MoxxeT OBITH BOCCTaHOBJICHa BOJHOCTH
pek, mpexzae obOecrieynBaBIIascss KacKaJoM MEJIbHHYHBIX IUIOTHH, @ HHOTJA M CYIOXOJCTBO,
COKpAIIIeHbl HeOIaronpHsATHBIE MOCIEICTBHS BBICOKHX ITaBOJKOB, B TOM YHCIE, Ha KPYITHBIX
peKax 3a cueT 3aperyimpoBaHus mputokoB. CtpoutensctBo MI'DC mo3BosseT Jydine HCHob-
30BaTh BOAHBIE PECYPCHI ISl BOAOCHAGKEHNMsI, PBIOHOTO X03siicTBa 1 ip. Coxpanss wim gaxe
yaydmas npupoansiii nanmmadt, MI'DC mno3BosiseT BbpabaThiBaTh ICLICBYIO JIEKTPOIHEP-
TUI0, HO 4YTO ele 0ojiee BaKHO, OHM MOTYT paboTaTh B MHUKE rpaduka dHEPronoTpedaeHus.
[MocnenctBust aBapuit Ha MI'DC HecoM3MepuMO Jierde MpeoaosIeBalOTCs, YeM Ha OOJIbIINX
coopyxeHusix. IIpm UX CTPOUTENBCTBE MOTYT HCIONB30BATHCS TUIIOBBIE WHXKEHEPHEIE pelle-
uus. [ 6onpmuacTBa MI'DC BO3MOXKHO BBIIIOJHUTH CTPOUTENHCTBO 32 1 rox, He JOmycKas
"3aMopakuBaHMA" KamHTaIOBIOKeHUH. Oco0eHHO 3()(EKTUBHO CTPOHUTEITHCTBO HECKOJIBKHX
MI'D5C Ha 0HOM HJIH COCETHUX BOAOTOKAx[3].

MI'SC oHn yke cTanu MHUPOKO Mcnonb3yloTcs B ['epmanny, Yexun, lIBenun, Iloms-
me, Apmennu, Snonnu, FOxuHoi Kopee, bpasunuu, I'Baremane n apyrux crpasax. Tonabko B
Kutae noctpoeno okono 100 teicssa MI'DC, kotopsie obecnieunBatoT 30 % suepromorpebdiie-
HU B cenbCckuX pailoHax. B CIIIA pa3spaGoraHa rocyaapcTBeHHas IporpaMMa pa3BUTHA MaJIon
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rugposuepretuku: o 2020 roma rmmanupyercs BBectn MI'DC cymmapHoit momHocThio 50
TeIcsia MBT. IIpn TOoM OXmpmaercs, uto crouMocTh 1 kKBT4 snekrposHeprun Ha HHUX Oyner
IIPUMEpPHO BJBOE HIDKe, YeM Ha Ooxpmmx 'OC n ADC.

B Hacrosmiee BpeMs IPEIIPUHUMAIOTCS TOIBITKY BO3POXKICHHS MaJlloi THAPO3HEpre-
THKU B Hamed crpane. Ho moka moprdenb MOTEHIMANBHBIX NPOSKTOB Ha OJiMKaiiiue rojst
BkirouaeT nopsiaka 400 06bEeKTOB, B OCHOBHOM B MPEArOpHbIX paifonax Kaskasa, Ypana u Cu-
OHpH, YTO Ha MOPSIOK MEHBIIIE [eNecO00pa3HOTo.

Kpome MI'DC, HeoOBITEH 00hEM CTPOUTEIECTBA HEOOIBIINX BOTOXPAHIIIHIL JUTS I1e-
Jell BOXOCHAa0KeHUsI, pHIOOBO/ICTBA, OTIbIXa HACENECHUS - MPEKIE BCEro Ha MeCTe pa3pylIeH-
HBIX MEIbHUYHBIX TUIOTHH.

[TepeGopoTs HEraTUBHEIE TPAJUIUH ¥ TCHACHIUH B THAPOTEXHHIECKOM CTPOUTEILCTBE
TOJBKO OOPOKPATHYECKUMH METOAAMH IyTeM NPUHATUS HOBBIX 3aKOHOB, IIOCTaHOBICHHI,
HOpM, — HeBO3MOXkHO. OfHa M3 Haubosee aKkTyalbHBIX BO3MOXKHOCTEH - HedopMmaimbHOE 00-
CY)XJICHHE BCEX CKOJBKO-HHOY/Ib 3HAYMMBIX HPOCKTOB B COOOIIECTBE CIELMAINCTOB H, OJIHO-
BPEMEHHO, B KPYr'y 3aHHTEPECOBAaHHOH 00IiecTBEHHOCTH. /[l 3TOro HeoOXOIMMO CO37aTh
TOPU30HTAIBHBIE OPraHbl I'PaXKIAHCKOTO OOIIeCTBA, KOTOpPBIE MOINIM OBl Ha OOIIECTBEHHBIX
Hayajax BHEIPATH HMPUHIUIBI IPO(ECCHOHAIBHOW ITHKH, IPECeKaTh NCHCTBUS, BHI3BaHHBIC
KOPBICTHBIMU MTOOYKAEHUSIM YHHOBHHKOB U CBSI3aHHBIX C HUIMH CIICIUATIMCTOB U TIp.

Taxkoro poja CTpyKTypbI MOTYT CIIOCOOCTBOBATS!

- BBIPaOOTKE M BHEAPEHHIO NPO(ECCHOHANBHBIX, 3TUHECKNX MPaBHII U CTAHIAPTOB JIe-
ATEIBHOCTH YYaCTHHKOB PBIHKA I'MAPOTEXHUYECKHUX paboT;

- MyOJIMYHOMY OCBEIICHHIO MPOOJIEM pa3BUTHS PHIHKA THAPOTEXHMYECKUX PadoT;

- TIOBBILNICHHUIO OOIIECTBEHHOTO JOBEpUs K NPO(ECCHOHANBHON ASSITEIBHOCTH KBaJH-
(UIMPOBAHHBIX CHIENUATINCTOB IHAPOTEXHUKOB,;

- MyOJIMYHOMY OCYXKACHHIO HEeNpOo(eCCHOHAIM3MA, KOPPYILUH, HEITUYHOTO IOBEIe-
HUS CIIEIAAIICTOB THIPOTEXHUKOB H CIIEIIMAIM3UPOBAHHBIX OpTaHN3alNii;

- IPOBEICHUIO HE3aBUCUMOMN IKCIICPTU3bI IPOECKTOB,;

CorpanbHOe 3HAUCHHE THAPOTEXHHYECKOTO CTPOUTENBCTBA TAKOBO, YTO 3JIOYHOTPEO-
JeHHsT B 9TOH mpodecCHOHANBHON cepe MOTYT MMETh Pa3pyLIUTENIbHBIE MOCIEACTBHS IS
MIPUPOABI U O0IIIEeCTBA.
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HPOBJEMA BOCIHPUSTHUA ATOMHOM SHEPTETUKH
B OBIIECTBEHHOM MHEHUHA

[Ipennonoxum, 9T0 B CTpaHe IUIAHUPYETCS] CTPOUTEIBCTBO KPYIMHOTO METaJLTyprHde-
CKOTO WJIM MAaIIHHOCTPOUTENBHOTO 3aBoja. JlaHHOE MpON3BOJCTBO OyIeT TpeOoBaTh OTPOMHO-
IO KOJIMYECTBA SHEPTHHU JUIS CBOEeTo (DYHKIMOHHPOBAHMUS, U IIepe]] TOCYAapCTBOM CTOHT 3ajada
oOecreunTh OYIyIIUii 3aBOJI 3TOM SHEPTHCH.

B Hame Bpems CyIIeCTBYeT HECKOJIBKO OCHOBHBIX BHJOB CTAHIMH, NMPOH3BOISAIINX
3NEKTPOIHEPTHUIO: TEMJIOBbIE, THAPABINYECKHE U aTOMHBIE. OCOOHIKOM 1O OTHOLIEHHIO K HUM
CTOUT TaK Ha3blBacMas «3eJieHasi SHeprus» (Bo30OHOBIsIeMasi, HIM pereHepatuBHas). Paccmot-
pPEB BapHUaHTHl MPOU3BOJICTBA SHEPTHM U COMOCTABHB HX COTJIACHO PA3IMYHBIM KPUTEPUSIM
(MOILITHOCTB, CTOMMOCTB, 3aTPaThl Ha SKCIUTyaTallHIoO U T.J.) TOCYIapCTBO OTAAJIO NMPEAOYTCHHE
crpoutensctBy ADC. Byayun sxuteneM MECTHOCTH, PSJIOM C KOTOPOH XOTAT IMOCTPOUTH aTOM-
HYIO 2JIEKTPOCTAHIUIO, KaK ObI BBl OTpearnpoBany Ha 3Ty HOBOCTB?

Ckopee Bcero JaHHas HOBOCTh Bac Obl He oOpanoBana. B Hamie BpeMsi OOJBIIMHCTBO
mojied yOeXKIeHBl B TOM, YTO aTOMHAsl 3JEKTPOCTAHINUS OIacHa JUIS MX JKU3HEH M OKpyKaro-
meit cpelipl B IEIOM, UTO «3J1as» paJualys MPOHUKAET CKBO3b CTEHKH PEaKTOpa U MOMAamaeT B
atMocdepy. OIHaKO B JEHCTBUTEIBHOCTH MPOLECC BHIPAOOTKH SIEKTPOIHEPTHU HA aTOMHOU
CTaHIIUH BOBCE HE CONPOBOXKIACTCS 3arpsA3HEHHEM OKpY Karomel cpeasl. Uero Hemb3s cKka3ars,
K IIpuMepy, o0 TeroBor craniuy. TOC paboTaloT Ha OTHOCHTENBHO JEIIEBOM OPTaHUYECKOM
TOIUIMBE - yriie U Ma3zyre. Ho k coxkasnenuto, kauecTBeHHOro Torumsa aias TOC He xBaTaer, u
OOJIBIIMHCTBO CTAaHIMH BBIHY)KAEHO paboTaTh Ha TOIUIMBE HU3KOI'O KAuecTBa, NPU CTOPAaHHUU
KOTOPOTO 3HAYUTEIHFHOE KOJMYECTBO BPEAHBIX BEIIECTB IOMAaeT BMECTE C JBIMOM B aTMO-
cdepy u ¢ 30m0ii B mousy [1, C. 13-16].

B menowm, ckiajgsiBaeTCs BIIEUATIICHHE, UTO CIOBA, MMEIOMINE KOPEHb «aTOM», CPaszy
BBI3BIBAIOT y JIOJIEH Pe3KO HETaTHBHYIO peaknuro. [Ipi 3ToM Takne CII0BOCOYETAaHMS KaK «IIap-
HUKOBBIA 3P (EKT», «3aTOIUIEHUE OTPOMHBIX TEPPUTOPHIT», «yIIEpO PHIOHOMY MTPOMBICITY» HE
BBI3BIBAIOT Y JIFOJIEH COMOCTaBUMOTO SMOIMOHAIBHOIO OTKJIMKA, TOTAA KaKk BCE ITO Kak pas
BIIOJIHE peajbHble ¥ HaMHOT'O OoJiee Cephe3HbIe yrpo3bl OKpYXKaIoIiei cpele, KOTopble Jeii-
CTBUTEJBHO CBSI3aHBI ¢ paboToil amekTpocTtaHuui. [locnenHue 1Be SIBISIOTCS HMOCIEICTBHEM
CTPOUTENBCTBA THUAPOIIEKTPOCTAHIIUM, MPEIIIONIaraonero HeooXoMMOCTh 3aTOINICHUS TPH-
JIeTalouX TeppuTopuil. 1 9T0 He eAMHCTBEHHBIE YKOIOTHYECKHE U3/iep kU padotsl 'DC: npu
MIPOXOXKIAECHUN BOZBI Yepe3 MX TYpOMHBI MPOHCXOAUT THOENs MHOKECTBA MHKPOOPTAHH3MOB,
HAYMHAETCS «IBETEHHE» BOJBI, IPOMCXOHUT MPOIECC THUEHHS PACTUTENFHOCTH M YMEHbIIIAeT-
s KOJIMYECTBO KHUCIIOPOJIa B BOJE.

Vxazanabeix HegoctaTkoB TOL 1 'DC nuimeHs! «3eNeHbIey 37IeKTPOCTAHINH: OHH JAI0T
HaM 9KOJIOTHUECKH YUCTYIO M BO30OHOBIISIEMYIO SHEPrHio (Tak, K MPUMEpy, SHEPTHs BEeTpa, B
OTJIMYHE OT UCKOMAeMOr0 TOILIMBA, HEHCTOIIMMA, U €€ BBIPa0OTKa HE OKa3bIBACT OTPHULIATENb-
HOTO BIMSHHS Ha OKpyXKaromiyio cpeny). OnHako npodiema 3Toro Bujia YHEPreTHKU 3aKIII0Ya-
€TCsl B TOM, YTO HEBO3MOXKHO TapaHTHPOBATh IOJIy4eHHE HEOOXOAMMOI0 KOJINYECTBA IEKTPO-
sHeprun. ADC ke JUIIEeHB! MOJOOHBIX HEAOCTATKOB: €CIIM BECTH Pedb O CTAOMIBHOCTH IOITY-
YeHHs SHEepruH (BeJb 3TO HEOOXOJMMO JUIS IesATeTbHOCTH 3aBOAA), TO U 3[16Ch OHH HaXOJSTCS
Ha CaMOM BEICOKOM YPOBHE.

Henp3s He mpu3HaTh, 9TO aTOMHAsl HEPreTHKA HEceT B ceOe OIpe/eNIeHHBIE PHUCKH.
ATtomHas TMPOMBILHUICHHOCTD SABJIACTCA MOJ'[OJIOﬁ 0OTpaciibio, 1 BCEM HU3BECTHLI ‘lpe3BbI'~lal\/’IHble
IPOUCLIECTBHUSI Ha 00bEKTax BbIpabOTKH aToMHOMU 3Hepruu: 11 mapra 2011 ronma B pe3ynbrare
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CHJIBHEHIIEro B UCTOPHH SIMOHUM 3eMIICTPSICEHMS U IIOCJIEIOBABIIETO 33 HUM IyHaMH IpPO-
n3onuia crpamHas apapus Ha ADC ®ykycuma-1, a 26 anpens 1986 rona npousonuia Kpyn-
Hemmas aBapust Ha YepHoObUTECKOIT ADC. B nocnenneM cirydae NpUIHHON aBapuy OBLT Yelo-
Bedeckuil hakTop, a B IEPBOM — IPUPOIHBIH.

OpHako UCTOpHUS MOKa3bIBaeT, yTo aBapuu Ha ADC 000padynBaIOTCs MPOrpeccoM s
BCEl MUPOBOI aTOMHOW HEPreTHKH, Bellb B KOKIOM OTAEIBHOM Cilydae JefaeTcsl rTyOOKHi
aHaJIN3 Pa3BUTHA aBapUHON cuTyalMu. Mcxonas U3 aHanu3a NpeAnpUHUMAIOTCS COOTBETCTBY-
I0IIMe Mephl ISt IPeIOTBPALIeHHs TI000HOT0 B JabHEHIIEM.

Tak, nocne cobsiTnit Ha ADC @ykycnma-1 B GONBIINHCTBE CTPaH, B KOTOPHIX paboTa-
10T aTOMHBIE SHEPToOJIOKH, B IIEPBOOYEPEAHOM HOPSAKE BBEJEHA MacuITabHasl MpoBepKa Jeii-
CTBYIOIIMX PEAKTOPOB (CTPECC-TECTB») M Y)KECTOUYEHBI TPeOOBaHMS K OE30IaCHOCTH I
CTPOSIIUXCS U MIPOEKTHPYEMBIX aTOMHBIX CTaHLIUH. Kpurepun crpecc-TecToB BKIIOYAIOT MPO-
BEpKy HaJEKHOCTU Ha CIydall CTUXHHMHBIX O€ICTBHUI, a TaKkkKe Pa3NUYHBIX TEXHOTCHHBIX aBa-
puit. CTpecc-TeCThl TakXKe YUHTBHIBAIOT HIMPOKHUI AMANa30H PUCKOB, CBA3aHHBIX C UYeJOBEYe-
ckuM (hakTopoM — oT ommubok ormeparopa ADC, 10 TepakTOB Ha CTAaHLUK WM NaJCHUs HA Hee
camorera [2].

[IpoekTHBIC pelieHus MO 6e30MacHOCTH il 9Heprod10koB ADC HOBOTO MOKOJICHUS
HaIpaBJieHbl HA MUHUMU3ALHMIO pHcKa OT 3KcIuryaTanud ADC, HaCKOIBbKO 3TO Pa3yMHO JIOCTHU-
xuMo. KoHnenmus 6e3011acHOCTH IIpeycMaTprUBaeT CIIeAyIONe IPUHIHIIBI:

e Beibop momanku pasmemeHuss ADC, yYUTBHIBAIONIMN XapaKTepHbIe MU paioHa
pa3MeIeHus IPUPOAHBIE ¥ TEXHOT'€HHBIC BHEIIHIE BO3ICHCTBHUS, C IIENbI0 00ECIeYNTh MUHH-
MH3ALHIO BIMSTHUSI MAKCUMAJIBHBIX PACUETHBIX YPOBHEH HMEIONIUXCS BO3/ICHCTBHIA.

o OYHKIMOHAIBEHOE W/MIIM KOHCTPYKTUBHOE Pa3HOOOpas3He B CHCTEMAX, BBITOIHSIONIIX
Ka)XIYIO OTACNIBHYIO (QYHKIHIO O€30I1aCHOCTH.

e PacmmpeHne MpUMeHsEMBIX MMACCHUBHBIX CHCTEM 0€30MacHOCTH, Il (QYHKIHOHHPO-
BaHMSI KOTOPBIX HE TpeOyeTcsl mojava 3JIEKTPONHUTAHUS, KaKHX-THOO CPex M YIpPaBIIIONINX
CUTHAJIOB, JIelICTBUS OIIEPaTUBHOIO NEPCOHANA.

o [ToBbIIeHNE YPOBHS aBTOMAaTHYECKOTO YIIPABICHHS NPH BO3HUKHOBEHUH MPOEKTHBIX
aBapuii, 4YTO0 00ECIIEUNT 3aIUTY OT OLIMOOYHBIX JIEHCTBHI epcoHaa.

o [IpuMeHeHUe IBOMHOI 3alIUTHON 000IOYKH peakTopa.

e Co3/laHue JOCTAaTOYHBIX 3allacOB BPEMEHH JUISl yHPABICHUS aBapHsIMH, KOTOPHIE HeE
OBUTH 3aIlJTAHMPOBAHBI, IS IPEIOTBPAILCHHUS TSDKEIIBIX MTOBPEXICHUH sepHoro Tommaa [3, C.
12-13].

ADC npoM3BOIAT JICIIEBYIO SHEPTHIO, UMEIOT JUIUTEIBHBII CPOK CIY)XOBI U BBHICOKYIO
YIETbHYI0 MOIIHOCTB, KPOME TOTO, MX paboTa He Ha HAHOCHUT ymiepba OKpyXalomiei cpere.
Taxum 00pazom, ecimi 00BEKTHBHO CPaBHHBATh YKOHOMHYECKYIO BBHITOIY, 0€30MacHOCTh JKC-
IUTyaTaliy, a TaKKe BIMSHHE Ha SKOJOTHIO, TO MMEHHO CTpouTenbcTBO ADC B Hacrosiiee
BpeMs B OOJNBIIMHCTBE CIydaeB IPEACTAaBIIETCS HAMIYYIINM BBIOOPOM CPEAM BCEX MPOUMX
JIOCTYIHBIX AJISI CTPOUTENbCTBA BapuaHTOB lekTpocraHuuil [4, C. 10]. B nemom, atomnas
9HEpreTHKa SBIAETCS OJAHOW W3 CaMbIX INEPCIEKTHBHBIX OTpaciiedl 3JeKTPO’HEPreTH4ecKoro
CeKTopa.

Yt0 e KacaeTcs CTPaxoB, KOTOPbIE HCHBITHIBAIOT JIOAU Npu ynoMmuHanuu ADC, To,
KaK MbI BUJIEJIH, OHH 110 OOJIbIIEH YacTu HaJyMaHbl ¥ JaJEKHA OT PEAJbHOCTH. OO011eCTBEHHOE
MHEHHE CKJIaIbIBAaeTCsl N3 MHEHUIT Kaxkmporo m3 Hac. Eciam ceromus aToi crateel ymanoch us3-
MEHHUTH BUJICHHE aTOMHOHN IPOMBIIIIEHHOCTH XOTsI OBl YaCTH YHTATeNeH, TO B JadbHEHIIEM HX
TIO3UIIMSL CMOXKET MOBJIMATH Ha MHEHHE OKPY KAIOIIHX JTIOJeH 1 00IIEeCTBa B [IETIOM.
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GREEN HOUSES FROM RECYCLED MATERIALS

The article shows the examples of ecological sustainable architecture, which can mini-
mize the affection on the environment. Sustainable architecture is the architecture, which com-
bines definite technologies, construction materials, while giving properties to specified goals in
designing and shaping of energy efficiency, reduction of impacts to the environment and all for
the purposes of improvement of health and life quality for human. It is aimed to decreasing the
negative environmental influence of buildings by efficiency and moderation in the use of mate-
rials, energy, and development space. The idea of sustainability, or ecological design, is to
ensure that our actions and decisions today do not prevent the opportunities of future genera-
tions. Overall, only such buildings are called sustainable architecture.

It is known, that the influence of humanity on the environment is highly increasing
now, and the biggest part of the blame lies upon the developed countries, while the whole world
suffers from the effects. Urbanization of the humankind will only grow, moreover, it will pro-
gress rapidly and the predictions made by the experts say that by the 2050 85% of people will
live in the cities. However, fortunately, there are many useful things that we can do for our
planet, without refusing from the technological progress achievements, and even urbanization
can be “green”. This paper describes the methods of improving our life quality by employing
the ecological design methods to the building construction sphere.

Now there are many progressive ideas in the sphere of architecture and construction of
buildings. For example, many specialists study the outlooks of using the solar energy in mass
construction [1, 2]. Others are researching the possibility of vertical gardened facades of build-
ings, a promising trend, which allows not only to make the building more aesthetically pleasing
and environmental-friendly, but also significantly improve the quality of thermal insulation of
the building [3, 4].

The world’s revolution today is taking place in the field of building materials. Many
professionals drop back from the usual set of building materials and try to apply the waste of
humanity for building purposes [6-7]. Overall, sustainable architecture is a perspective and
indispensable solution to many environmental problems, but it will benefit only when it finds
wide application in the construction industry. Nevertheless, these principles are used only in
single projects nowadays, but leading engineers, architects and scientists [9-10] are dealing this
problem.

Modern eco-houses are difficult to distinguish from ordinary homes. This isn’t a hut of
grass, it is a completely independent building. Perhaps, eco-house differs from the usual cottage
only in one thing. Its architectural solution aimed to the effective saving of the natural warmth
inside the house. The solar energy plays an important role in the heating eco-house. It is accu-
mulated in special batteries, which are typically mounted on the roofs. The house itself is made
of building materials, which are produced without harming the environment. They also are
inexpensive and renewable. These building materials are straw, wood, cane etc. Thus, eco-
houses have several important characteristics. Firstly, it doesn’t pollute the environment. Sec-
ondly, renewable energy is used during its exploitation. Third, the energy in eco-houses is spent
much more effectively. Especially popular energy-efficient houses are in Germany, Austria and
other central European countries, where there are more than a hundred of such buildings. In
addition, its construction is actively going on.
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One of the most brightest and interesting example of a such innovative approach is the
Brighton Waste House building, which consists of recycled and non-recycled garbage (about
85%). Despite this, the building is energy efficient, at the same time doesn’t require any con-
siderable costs for inner heating, and doesn’t emit a lot of heat outside.

e “Another method is directed to the integration of
plants in the construction and its direct participation in
the architecture of a building. For example, the group of
Barcelona University has created the “bio-concrete”, the
surface layer of which is favorable for the growth of
some plants. This material also has the same strength as
concrete. This solution has numerous benefits for envi-
ronment. Its fagade adsorbs CO2. In addition, such
building has a high-energy efficiency. This “green”
facade protects the building from overheating in sum-
mer, as well as cooling in winter, detains heat going through the exterior walls ” [5].

“One brighter example of sustainable architecture is 26-floor green skyscraper in Sin-
gapore, which is being built now. The main aim of this project
is the improving of ecological situation in the city. The main
feature of the building is a large amount of vegetation, which
cover one third of the construction area. This will provide not
only an amazing view of the tower, but also the necessary natu-
ral ventilation. All plants are local, so the changes in the ecosys-
tem of the city can’t appear. 855 square meters of photovoltaic
panels are installed on the facade, which allow the tower to gen-
erate 40% of required electricity. The building will provide itself
with water for more than 55% due to rainwater” [8].

The eco-house in Montreal. The owner of this house
and the designer Gervais Fortin set a goal to build an ecological
house, which will have minimum affection on the environment.
Only local materials are used in the construction. Heat pumps
for space heating and solar energy for water heating are used

there. All load-bearing elements of the house are made of
insulating concrete, which consists of 100% recycled materi-
als. The location of a small garden on the roof is ideal for
homes in urban areas. Fiberglass was used under the garden
to prevent the ingress of water in the room. The stone fagade
is made of stone from quarry. Local artisans have created a
wall of hemp and lime, which gave the house a rich and vel-
vety appearance, without using plaster and paint.

Generally, there are many interesting developments
in the construction sphere that can help us save the environ-
ment, cope with greenhouse effect and improve the quality of
our life. Furthermore, these principles can save our money,
which is rather important. Today, there are a lot of private
= houses in Europe and USA, that produce more than 100% of
=" energy needs. The majority of innovations in building con-
w1 struction were made during the last few years and even more
are being developed now. The most important aim is using innovations in the available wide-
scale building construction. These developments, which are described in this article had a posi-

120



tive practical impact on the nature. In addition, such achievements are possible owing to dy-
namic participation of various countries.
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THE CONSTRUCTION OF THE BRIDGE ACROSS THE KERCH STRAIT

We are going to tell you about structural features in the construction of the bridge across
the Kerch Strait. We start with some basic information.
It' s total transition length will be 19 kilometers: 7 kilometers - by sea from the Tuzla Spit to the
island, 6 more kilometers — a road section across the island, and then 6 more kilometers — a road
section to Kerch. Though arch spans have a length of 227 meters and a height of 35 meters, the
bridge will not become an obstacle to shipping industry. In fact this transport passage includes
two bridges: a road bridge and a railway bridge which will run in parallel in the same corridor.

The bridge across the Kerch Strait will provide road and railway links between the
Krasnodar Region and the Crimea. Four-lane highway will provide passage to 40 thousand cars
per day. The Road Bridge and access roads to it will become a part of the motorway A-290
Kerch - Novorossiysk. Double-track railway will allow 47 pairs of trains to pass per day.
Passenger trains will move at a speed of 120 kilometers per hour, trucks and cars - 80 kilometers
per hour.

Travel through the Kerch Bridge will be free of charge. After the construction, the
Kerch Bridge will be the longest in Europe.

Extensive scientific research and cadastral works preceded construction. Rare animals
have been resettled to other areas far from the future construction zone. Demining and
archaeological excavation works have been also done there. It was started with the construction
of technological bridges to provide the delivery of workers, equipment and building materials to
the construction site.

The construction of the Kerch Bridge is

being held in four stages.

The first stage includes the installation of
. foundation and bridge supports. The road bridge
will have 288 building supports and more than
2500 piles installed at the bottom, the railway
bridge— 307 building supports and more than 3000
piles.

The second stage includes the assembly
and installation of span structures. The span length
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in different areas is of 54-57 meters. The longest spans
(arches) installed over a navigable waterway will have
a length of 227 meters and a height of 45 meters. The
height of spans above the water level will be 35 meters.
The space width for ships passage will be 185 meters.

The third stage includes the road construction
and the railway construction along the bridges.

The last stage includes the dismantling of
temporary structures and the landscaping works. /

The construction of the bridge began simultaneously in elght places on land and at sea
and will be completed in a record three years. Minimum period of bridge operation is 100 years.
Complex engineering structure is located in a seismic zone. The bridge has to withstand
earthquakes of 9 points. In winter, it will be tested for its strength by extreme ice loads and
strong storms, which are not uncommon in these places.

The traffic along the bridge will start in December 2018. The official opening of the
bridge will take place in summer 2019 after the completion of commissioning and improvement
of adjacent territories.

The construction of the bridge across the Kerch Strait is a difficult engineering and
construction challenge. The importance of the bridge for the Crimea, for the Kuban Region and
for the whole Russia is great. We are sure that builders will cope with their task and the bridge
opening will be an important event in the life of our country.
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ABBEYS OF GREAT BRITAIN

The word “abbey” actually refers to a Catholic monastery or convent — usually operated
under the spiritual authority of an Abbot. When divorce-hungry King Henry V111 denounced the
Catholic Church in the 1500s, he also ordered the dissolution of all monasteries in England,
Wales and Ireland. After stripping the estates of their valuables, the Crown either sold off the
property or donated it to loyal nobility. The only actively religious thing left about the proper-
ties was the name. These estates often stayed with families for centuries until a lack of funds or
a proper heir forced families to sell — a pressing predicament in the aforementioned show’s plot.

Fountains Abbey

The abbey precinct covered 70 acres surrounded by a3.4 m wall built in the 13th centu-
ry, some parts of which are visible to the south and west of the abbey. The area consists of three
concentric zones cut by the River Skell flowing from west to east across the site. The church
and claustral buildings stand at the centre of the precinct north of the Skell, the inner court con-
taining the domestic buildings stretches down to the river and the outer court housing the indus-
trial and agricultural buildings lies on the river's south bank. The early abbey buildings were
added to and altered over time, causing deviations from the strict Cistercian type. Outside the
walls were the abbey's granges.

The original abbey church was built of wood and "was probably" two-stories high; it
was, however, quickly replaced in stone. The church was damaged in the attack on the abbey in
1146 and was rebuilt, in a larger scale, on the same site. Building work was completed ¢.1170.
This structure, completed around 1170, was 91 m long and had 11 bays in the side aisles. A
lantern tower was added at the crossing of the church in the late 12th century. The presbytery at
the eastern end of the church was much altered in the 13th century. The church'’s greatly length-
ened choir, commenced by Abbot John of York, 1203-11, and carried on by his successor ter-
minates, like that of Durham Cathedral, in an eastern transept, the work of Abbot John of Kent,
1220-47. The 49 m-tall tower, which was added not long before the dissolution, by Abbot
Huby, 1494-1526, is in an unusual position at the northern end of the north transept and bears
Huby's motto 'Soli Deo Honor et Gloria'. The sacristry adjoined the south transept.

The cloister, which had arcading of black marble from Nidderdale and white sandstone,
is in the centre of the precinct and to the south of the church. The three-aisled chapter house and
parlour open from the eastern walk of the cloister and the refectory, with the kitchen and buttery
attached, are at right angles to its southern walk. Parallel with the western walk is an immense
vaulted substructure serving as cellars and storerooms, which supported the dormitory of the
conversi (lay brothers) above. This building extended across the river and at its south-west cor-
ner were the latrines, built above the swiftly flowing stream. The monks' dormitory was in its
usual position above the chapter house, to the south of the transept. Peculiarities of this ar-
rangement include the position of the kitchen, between the refectory and calefactory, and of the
infirmary above the river to the west, adjoining the guesthouses.

The abbot's house, one of the largest in all of England, is located to the east of the la-
trine block, where portions of it are suspended on arches over the River Skell. It was built in the
mid-twelfth century as a modest single-storey structure, then, from the fourteenth century, un-
derwent extensive expansion and remodelling to end up in the 16th century as a grand dwelling
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with fine bay windows and grand fireplaces. The great hall was an expansive room 52 by 21
metres.

Among other apartments, for the designation of which see the ground plan, was a do-
mestic oratory or chapel, 14 by 7 m, and a kitchen, 15 by 12 m. [1]

Westminster Abbey

Henry 111 who selected the site for his burial began construction of the present church in
1245. The abbey built shops and dwellings on the west side, encroaching upon the sanctuary.
Nicholas Hawksmoor, constructed from Portland stone to an early example of a Gothic Revival
design, built the abbey’s two western towers between 1722 and 1745. Purbeck marble was used
for the walls and the floors of Westminster Abbey, even though the various tombstones are
made of different types of marble. Further rebuilding and restoration occurred in the 19th centu-
ry under Sir George Gilbert Scott. An entrance hall for the west front was designed by Sir Ed-
win Lutyens in the mid-20th century but was not built. Until the 19th century, Westminster was
the third seat of learning in England, after Oxford and Cambridge. Then on May 11 1941, the
Westminster Abbey precincts and roof were hit by incendiary bombs. Flames rapidly spread
and burning beams and molten lead began to fall on the wooden stalls, pews and other ecclesi-
astical fixtures 130 feet below. Finally, the Lantern roof crashed down into the crossing, pre-
venting the fires from spreading further. In the 1990s, two icons by the Russian icon painter
Sergei Fyodorov were hung in the abbey. [2]
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Kirkstall Abbey

The English Cistercian houses, of which there are remains at Fountains, Rievaulx, Kirk-
stall, Tintern and Netley, were mainly arranged after the same plan, with slight local variations.
As an example, is the ground plan of Kirkstall Abbey, one of the best preserved. On the south
side of the cloister, there are the remains of the old refectory, running, as in Benedictine houses,
from east to west, and the new refectory, which, with the increase of the inmates of the house,
superseded it, stretching, as is usual in Cistercian houses, from north to south. Adjacent to this
apartment are the remains of the kitchen, pantry and buttery. The church is of the Cistercian
type, with a short chancel, and transepts with three eastward chapels to each, divided by solid
walls. Above this whole range of buildings runs the monks' dormitory, opening by stairs into
the south transept of the church. Extending from the southeast angle of the main group of build-
ings are the walls and foundations of a secondary group of buildings. These have been identified
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as the hospitium or the abbot's house, but they occupy the position in which the infirmary is
more usually found. The hall was a very spacious apartment, measuring 83 ft. in length by 48 ft.
9 inches in breadth, which was divided by two rows of columns. [3]

Fonthill Abbey

Construction of the abbey began in earnest 1796 in Beckford's estate of Fonthill Gifford
near Hindon in southern Wiltshire. He hired James Wyatt, one of the most popular and success-
ful architects of the late 18th-century, to lead the works. Glass painter Francis Eginton did much
work in the building, including thirty-two figures of kings, knights, etc., and many windows.
Beckford's 500 labourers worked in day and night shifts. The first part to be built was the tower,
which reached about 90 metres before it collapsed. The new tower was finished six years later,
again 90 metres tall. It collapsed as well. Beckford immediately started to build another one,
this time with stone, and this work was finished in seven years. [4]

Across the world, churches, abbeys and other religious buildings remain among the
most visited destinations. Even for those without religious affiliation, these structures offer a
certain mysticism and romanticism that is unique to these types of buildings. With ruins, this
mysticism only intensifies. While they represent destruction and decay, there is an undeniable
beauty to ruined buildings.
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UNUSUAL BUILDINGS OF THE WORLD

There are houses all over the planet that are far different from the traditional. A house is
a house no matter the size or design. However, some designs are just too unusual to go
unnoticed. Some seem too strange to be true. We are all unique and different and this is why
each person envisions a space differently. Some people like to keep things simple and classical
while others prefer a more adventurous solution. This has sometimes resulted in the creation of
some very unusual and intriguing homes. Here are just a few examples.

The Basket Building

The Longaberger Company is an American manufacturer and distributor of handcrafted
maple wood baskets and other home and lifestyle products.

The old Longaberger corporate headquarters on State Route 16 is a local landmark and a
well-known example of novelty architecture, since it takes the shape of the company's biggest
seller, the "Medium Market Basket".

Construction of the home office was completed in 1997 and today the building
resembles the medium-market basket that is sold by the company.

The basket handles weigh almost 150 tons and can be heated during cold weather to
prevent ice damage. The building is illuminated at night and set amongst a 25-acre landscaped
site.

It was announced that the Basket Building would be closed, and remaining employees
would relocate to Longaberger's manufacturing plant in Ohio. [1]

Crooked House

Located in Sopot, Poland, this commercial building is a popular landmark for tourists
and photographers. Built in 2004 by the design team, this 4,000 sq. meter building is part of the
Rezydent shopping center. The local name of the building is Krzywy Domek that is translated
into English as “Crooked House” and is home to many popular shops, restaurants, and even a
radio station.

The surreal building design incorporates warped walls, sandstone-framed windows,
stone elevation decors and curved architectural stained glass, topped with a concave roof that
uses blue-green enameled shingles to give the impression of a cartoon dragon. [3]

Eden project

The Eden Project is a popular visitor attraction in Cornwall, England. Inside the two
biomes are plants that are collected from many diverse climates and environments. The complex
is dominated by two huge enclosures consisting of adjoining domes that house thousands of
plant species, and each enclosure emulates a natural biome. The biomes consist of hundreds of
hexagonal and pentagonal inflated plastic cells supported by steel frames. The larger of the two
biomes simulates a Rainforest environment and the second, a Mediterranean environment. The
attraction also has an outside botanical garden, which is home to many plants and wildlife
native to Cornwall and the UK in general; the Project was conceived by Tim Smit and designed
by architect Nicholas Grimshaw and engineering firm Anthony Hunt and Associates. The
project took 2% years to construct and opened to the public in 2001. [9]

Lotus Temple

Iranian architect in the shape of a lotus designed the Bahai Lotus temple, as it is

common to several religions including Hinduism and Buddhism. He has won several
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international awards for this brilliant piece of work including the awards from the GlobArt
Academy, Institution of Structural Engineers and more.

The temple was completed in 1986 and is one of the most visited places in the world.
There are nine sides of the temple formed by 27 marble petals, arranged in groups of three. The
nine doors lead to a central prayer hall that has a capacity of 2500 people and is about 40m high.
The surface of the House of Worship is made of Greece white marble. [8]

Solar ark

In Gifu Prefecture, Japan, there is an unusual solar building called the Solar Ark, built
by Sanyo. It is one of the most impressive solar buildings in the world. Passengers on high-
speed bullet trains cannot help but notice the edifice as they ride past on a nearby railway line.
The building was constructed to symbolize the goal of becoming a “clean energy society” and it
houses a solar museum inside. The Ark incorporates 5,046 solar panels, and about 530,000 kWh
of clean energy is produced annually by the structure. For those interested in the exact
dimensions: the Solar Ark is 315 meters (1,033 feet) long and weighs 3000 tonnes. It includes
412 lighting units between the solar panels, each with 51 red, green and blue LEDs. The entire
system is computer-controlled and can create a variety of images and characters. [7]

Piano House

This unusual Piano and Violin shaped building built in 2007 serves as a showroom for
exhibiting the plans for newly created district of China.

Piano House consists of two parts, depicting the two instruments — the transparent
violin, based on a semi-transparent piano.

The Unique building was built for music lovers, but it has nothing common with music.
The transparent Violin houses the escalators and the staircase for the main piano building,
which displays various plans, and development prospects for newly developed area

The Unusual building aims to attract the attention of China and numerous tourists to a
newly developing area, which is the most significant object. Due to the continuous glazing, the
structure complex has the maximum possible amount of natural light. In addition, at night, the
body of the object hidden in the dark leaves visible only the contours of giant neon
"instruments". [6]

The House of Stone

Located in the mountains of northern Portugal “the House of Stone,” was built between
four large boulders found on the site. Although the house may seem rustic, it is not lacking in
amenities, which include a fireplace, and a swimming pool - carved out of one of the large rocks
there is no electricity in the house and the only exterior not made of stone are the windows and
doorframe. The furniture is made of logs. The couch is made of a large eucalyptus tree that
weighs about 350 kg.

The house was built in 1974 as a family's rural retreat, but in recent years, it has
attracted the attention of tourists and architecture enthusiasts.

Because of the recent interest generated by the house and its remote location, the House
of Stone has been the subject of robbery attempts and vandalism in recent years. Now, the house
is equipped with bulletproof windows and a steel door. Inside, however, the home is said to be
quite cozy, with stone furniture, stairs, and railings made of logs. [4]

Kansas City Public Library’s Parking Garage

One of the most striking features of downtown Kansas City is the facade of the parking
garage for the Central Branch of the public library. Covered in signboard Mylar, the garage
appears to be a row of books lined up on a shelf except in this case the “books” are 25 feet high
and nine feet wide. The garage behind the “books” was constructed in 2006 in response to the
need for additional downtown parking. Community input was requested on ways to beautify the
new structure and ultimately the idea of a bookshelf evolved. Community members were asked
to vote on the titles to be displayed and the ones chosen reflect a wide range of famous
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literature. Titles of the 22 volumes represented include “The Lord of the Rings” by Tolkien and
“Fahrenheit 451 by Ray Bradbury among many others. [5]
Rotating tower in Dubai

An 80-storey ‘Dynamic Tower’ will be standing in Dubai by 2020 if everything goes to
plan, architectural firm Dynamic Group has told us. When built it will be the world’s first
skyscraper consisting of separate rotating floors attached to a central column, and inside there
will be luxury apartments. If you are wondering what a rotating skyscraper actually is, it is very
much as the name suggests. Residents will be able to control the rotation speed and direction of
their apartment through voice activation. Being an “intelligent” building, it will also be able to
manage the internal temperature of rooms automatically - making it cooler in the summer and
warmer in the winter.

The Dynamic Tower will also generate its own energy through 79 wind turbines placed
between each floor, as well as solar panelling that will coat both the roof of the building and the
roof of each level. The surplus energy acquired from the turbines and solar panels will produce
enough electricity to power five other similarly sized buildings.

The first 20 floors will be for retail space, the next 15 for a hotel, the next 35 floors will
have residential apartments and the top 10 floors will have luxury villa-style apartments. The
company has announced plans to build one in Moscow as well as in London, Milan, Paris,
Rome, New York and Miami. [2]
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THE STADIUM ON KRESTOVSKY ISLAND IN SAINT PETERSBURG

The Stadium on Krestovsky Island, also unofficially known as «Zenit Arena» and «Piter
Arenay is Russia’s unique sports facility, equipped with a retractable roof and a rollout field,
due to which it can be transformed into a platform for a variety of events. Complex of engineer-
ing solutions used in the facility, makes it not only one of the most advanced facilities in the
world, but also one of the most secure and convenient places for visitors.

.=

:"'v"“"‘"*f‘\‘\""\‘:' : e, on Film  Pifgrtena.com
Pic.1. Zenit Arena
Key facts and figures:
e Stadium capacity for football matches is 68 000 people and for theatre and concert
events is 80 000 people.
e Total arena area is 287 600 m?.
« Commercial-rated area is 26 000 m?.
o Parking area is located both inside the stadium (240 lots) and on the territory adjacent
to it (2 732 lots).
e There are two tiers: lower, with the capacity of 22 000 people, and upper, with the ca-
pacity of 46 000 spectators.
IT-infrastructure
Wireless access
Stadium on Krestovsky Island is a large-scale 1T-project that takes into account all
needs and helps to implement all the possibilities of modern sports facilities.
The area of the stadium will be covered with a network of wireless Internet access (wi-
fi): designed network capacity is about 436 access points.
Data processing and transmission
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250 km of fiber-optic networks will provide technological capacity of the stadium. All
information generated at the stadium will be stored in a single data center with the capacity of
more than 50 terabytes.

Stadium security.

Video surveillance

The video surveillance system will be installed at the facility that allows the authority to
follow any of the spectators from entrance to the place on the bleachers. The system identifies
the ticket, appearance and record of accomplishment of the fan. More than 600 cameras will be
installed under the bleachers space. The main task of surveillance is fixing illegal actions and
the identification of offenders.

Security alarm

To protect against unauthorized access to the stadium by unauthorized people, sports fa-
cilities will be equipped with an alarm system. The project provides for about 3.5 thousand
magnetic detectors to be installed on doors and windows, about 200 detectors of broken glass
and more than one thousand optoelectronic detectors, which will control the amount of space.

Fire alarm

A fire alarm system is intended for detecting fire at an early stage and generation of
control signals for switching the different systems. In case of a precedent, the stadium includes
a set of measures: warning and control operation (switch facility in the emergency mode),
smoke removal, deactivation of ventilation systems, elevators control, shutdown of process
equipment etc.

The system will be based on 16 fire stations located in different parts of the building and
connected to a local network, which is one decentralized station. More than 10 thousand multi-
sensors and 2 thousand manual call points will be used as sensors.

Fire extinguishing system

Several types of fire protection systems will be installed at the facility. In control rooms,
there is a dry-chemical extinguishing system, in the switchboard rooms there is a gaseous sup-
pression system. Besides, firewater will be present in all other rooms. Steam fire protection
system will be installed in the most parts of the stadium.

One of the unique features of the facility will be a fire extinguishing system in the area
of the bleachers that is a robotized fire complex. After signal fire robot identifies the location of
the fire and produces water spray. The robot is equipped with a "technical vision" consisting of
the IR-sensor with a scanner and a TV-camera. It is also endowed with intellect: the identifica-
tion of target coordinates and pointing to the source of fire. Fire robots are connected to an in-
formation network, managed via a central console and integrated into a security system.

Sports lighting

Specialized lighting will be in-
stalled on the arena, which conforms to all
the conditions for the comfort of the play-
ers, spectators, judges and operation of
TV cameras. In particular, to eliminate
flicker effect during slow and super slow
repeat electronic and high frequency con-
trol gears are used for spotlights. ;

The stadium will be provided with Tt APAVARNR
the power lighting system for the first 4 ST
football category, a special category by an
independent backup power supply and
uninterruptible power supply. Thanks to
this, 100% of lighting fixtures remain in operation, providing high light levels during 3 hours.

Pic.2. Girders

131



That is, even if the whole city is disconnected from the electricity, stadium guests can continue
enjoying the game and not notice any changes.

Lighting equipment of the stadium will be located in a special ring technical bridge,
providing casual access to it at any time. The bridge is located in the space between girders
("rails" where a retractable part of the roof will move) and is connected with the system of tran-
sient radial bridges with access to the roof.

Energy Efficient Solutions Complex indicators characterizing the specific value of the
flow of energy resources make it possible to include the facility for the A ++ (very high) class
of energy efficiency. All materials and technologies used for the construction of the stadium
will be environmentally friendly and meet high standards of LEED international certification
system: cables do not emit halogen during fire; energy saving lamps will be used, etc.

Equipment meets the high technical level of the project and has the highest energy effi-
ciency class by using the most advanced technological developments. In particular, OTIS eleva-
tors installed at the stadium are equipped with ReGen regenerative drive, which redirects the
energy, which is usually dissipated as heat in the brake resistor back into the power network of
the structure. Thus, it produces a pure "green" energy and energy savings can reach 40-75%.

Retractable roof and rollout field

Field
A combination of a retractable roof and

- T a rollout field will be one of the main

% T knowledge of the stadium. The field will move

- . [',"f",'i'vm* = through a system of electric motors, rising with

o -5 o ‘ the assistance of air pillow. During football

: s matches the field will be located inside the bowl

of the stadium, for the periods of concerts, ex-

hibitions and competitions in other sports it will

be located outside the stadium — for the best
safety of a pitch.

This decision will allow to maintain the
high quality of the pitch during the year and to
avoid its replacement as it often happens at the
classic football arenas. For maintaining a con-
stant temperature and humidity level, the field will be equipped with electric heating and the
aeration system. The time required to move the fields and all related procedures will be approx-
imately 6 hours.

Pic.3. Field

Roof
A retractable roof will provide the sunlight during the days when the football field will
be located inside the stadium: without the proper amount of sun, pitch will not grow. In addi-
i B S

Pic.4. Roof
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tion, according to the regulations of FIFA, matches must take place under the open air and a
removable segment helps to meet this requirement. But the most important thing is that the new
stadium will be comfortable for visitors at any time, including the winter. In order to close the
roof, for example in case of rainy weather, it will take only 15 minutes.

Visitors with limited mobility

Information stands with the direction of travel to an available input will be installed at
the entrance to the facility.

To ensure accessibility for people with limited vision tactile warning indicators are
equipped next to every staircase. Stair treads are fitted with non-skid anti contrasting color cor-
ner profile at each stage of the flight of stairs.

Toilets for people with limited mobility will be equipped with a call bell for duty staff.
Equipment for two-way communication with the dispatcher will be installed on seats of handi-
capped people.

Stadium on Krestovsky Island is one of the most expensive and state-of-the-art sport fa-
cilities and one of the most amazing designs in Russia. When you take into consideration the
size of the building, it is even more amazing. “Zenit Arena” will be the envy of everyone who is
going to enjoy 2018 FIFA World Cup.
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TRANSPARENT CONCRETE IN CONSTRUCTION OF BUILDINGS
AND STRUCTURES

Introduction

Just a few decades ago concrete was often misunderstood, disliked and captured by its
image fixed due to the rapid urbanization of the 1960s. However, since that time, concrete has
made considerable progress, not only in technical terms, but also in aesthetic terms. It is no
longer the heavy, cold and grey material of the past; it has become beautiful and lively. By re-
search and innovation, newly developed concrete has been created which is more resistant,
lighter, white or colored, etc. Concrete has learned to adapt to almost all new challenges that
appeared. In 2001, Hungarian architect Aron Losonzi at the Technical University of Budapest
first put the concept of transparent concrete forward, and the first transparent concrete block
was successfully produced by mixing large amount of glass fiber into concrete in 2003, named
as LiTraCon. A transparent concrete material can allow 80% light through and only 30% of
weight of common concrete. While the transparent concrete mainly focuses on transparency and
its objective of application pertains to green technology and artistic finish. It is imperative to
develop a new functional material to satisfy the structure in terms of safety monitoring, envi-
ronmental protection and energy saving and artistic modeling.

Material used for making transparent concrete

There are four basic materials. First, cement is a binder, a substance that sets and hard-
ens as the cement dries and reacts with carbon dioxide in the air dependently, and can bind other
materials together. Portland cement is the most common type of cement in general use around
the world, used as a basic ingredient of concrete, mortar, stucco, and most nonspecialty grout.
Second, fine aggregate is the inert or chemically inactive material, most of which passes
through a 4.75 mm IS sieve and contains not more than 5 per cent coarser material. The fine
aggregates serve the purpose of filling all the open spaces in between the coarse particles. Thus,
it reduces the porosity of the final mass and considerably increases its strength. Usually, natural
river sand is used as a fine aggregate. In addition, crush granite aggregate available from local
sources has been used. And forth, optical fibers elements have good light guiding property
which can be arrange to transmit according to predesign road without light-heat, light-electrical
or photochemical process. Optical fiber is a wave-guide, made of transparent dielectric (glass or
plastics) in cylindrical form through which light is transmitted by total internal reflection. The
main reason for using optical fiber in concrete is that it can transmit light even an incident angle
greater than 60°.

Manufacturing of transparent concrete

The manufacturing process of transparent concrete is almost some as regular concrete.
Only optical fibers are spread throughout the aggregate and cement mix. Small layers of the
concrete are poured on top of each other, infused with the fibers, and are then connected. Light-
transmitting concrete is produced by adding 4% to 5% optical fibers by volume into the con-
crete mixture. The concrete mixture is made from fine materials only it does not contain coarse
aggregate. Thickness of the optical fibers can be varied between 2 micrometers and 2 millime-
ters to suit the particular requirements of light transmission. Automatic production processes
use woven fibres fabric instead of single filaments. Woven fibres fabric and concrete are alter-
nately inserted into molds at intervals of approximately 2 mm to 5 mm. Following casting, the
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material is cut into panels or blocks of the specified thickness and the surface is then typically
polished, resulting in finishes ranging from semi-gloss to high-gloss.

Applications of transparent concrete
o Transparent concrete blocks suitable for floors, pavements and load-bearing walls.

o Facades, interior wall cladding and dividing walls based on thin panels.
o In furniture for the decorative and aesthetic purpose.

o Light sidewalks at night.
o Light fixtures.
o Increasing visibility in dark subway stations.
o Illuminating speed bumps on roadways at night.
Examples of the use of transparent concrete:
1. The ltalian pavilion at the Shanghai World Expo (Fig 1)
2. The main building of BMW in Leipzig (Fig 2)




Fig 1: The Italian pavilion Fig 2: The main building of BMW

3. Halifax Monument for Fallen Peace Officers in Halifax, Canada (Fig 3)
4. Iberville Parish Veterans Memorial in Louisiana, USA (Fig 4)

Fig 3: Halifax Monument Fig 4: Iberville Parish Veterans Memorial

Advantages and disadvantages of transparent concrete

e The main advantage of these products is that on large-scale objects the texture is still
visible - while the texture of finer translucent concrete becomes indistinct at distance.

e When a solid wall is imbued with the ability to transmit light, it means that a home
can use fewer lights in their house during the day.

e It has very good architectural properties for giving good aesthetical view to the build-
ing.

» Energy saving can be done by utilization of transparent concrete in building.

* The main disadvantage is these concrete is very costly because of the optical fibres.

o Casting of transparent concrete block is difficult for the labour so special skilled per-
son is required.

Conclusion

A novel architectural material called transparent concrete can be developed by adding
optical fiber or large diameter glass fiber in the concrete mixture. The transparent concrete has
good light guiding property and the ratio of optical fiber volume to concrete is proportional to
transmission. The transparent concrete does not loose the strength parameter when compared to
regular concrete and it has very vital property for the aesthetical point of view. It can be used
for the best architectural appearance of the building. It can also be used in areas, where the natu-
ral light cannot reach with appropriate intensity. This new kind of building material can inte-
grate the concept of green energy saving with the usage self-sensing properties of functional
materials.
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INNOVATIONS AS A DRIVER OF ECONOMIC GROWTH IN RUSSIA

Further development and prosperity of Russia are directly connected with the scientific-
technical progress, innovations being an integer part thereof. The innovation process is regarded
as an important line of economic activity, as a result whereof production capabilities in the
economy are expanding due to improvement of technologies, better resource combinations are
being formed, new products and markets are emerging and, in the end, all that largely stipulate
an economic upturn. [1]

From year to year, necessity in Russia’s innovation development is becoming more and
more obvious. Curtailment of labour force, low workforce productivity, economy’s dependence
on raw stock — all that means that stimulation of innovations today is really one of key prob-
lems for the economy and society.[2] Also, under conditions of the rapidly developing modern
economy one can clearly see an expressed need in raising of the innovation factor share in GDP
total volume. It will lead not just to enhancing of Russian products competitiveness and will not
just protect export earnings against harsh fluctuations of world prices but will also be able to
improve the total workforce productivity.

A topical nature of this subject is also stipulated by the fact that, under conditions of
Russia’s difficult economic situation, innovations can serve as the key driver of economic
growth in the country for overcoming the recession, so raising of competitiveness level and
productivity of enterprises is associated with growing of the role of innovation activity as the
most important factor of improving efficiency of activity of industrial enterprises both in short-
term and long-term outlook.

If we consider these peculiarities, it is the role of large companies in maintaining of the
innovation dynamics, which will be especially significant — due to the insufficient innovation
activity of small-scale business. Moreover, innovations in Russia are realized mostly at the ex-
pense of state-owned resources, which also increases dependence of the large and extra large
business on the state. Under conditions of the Russian economy, assimilation of innovations and
realization of the qualified scientific-technical and innovation policy shall be regarded as one of
the most important ways of overcoming the decay and normalization of functioning of the real
economy.

At present, prospects for intensive development of innovation activity are opening in
Russia. In our country there is also every pre-requisite for technological development, engineer-
ing retrofitting, and conducting R&D. Success of the innovation activity shall be also deter-
mined, to a great extent, by forms of its arrangement and ways of the funding support. In Rus-
sia, the situation is aggravated by the fact that, unlike in developed countries, most of expenses
for researches and developments are funded for account of state-owned structures, which
demonstrates but a small concern of the business itself in engagement in innovation activity. If
we speak about the mechanism of R&D funding in Russia, we can divide financial sources into
3 large groups: 1) state funding; 2) equity capital; 3) raised money. [5]

The most important measures, which can be taken by the government for stimulation of
innovation processes, are tax incentives for innovations, improvement of the laws, enhancing
higher education quality and increase of R&D funding by the government.

Under the threat of an economic downfall, the state encourages development of small
enterprises and imports phase-out. Here it is also possible to use innovations both of regional
and industrial significance. It will ensure employment growth in the region, production growth,
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and increase of tax revenues in the budget. All the mentioned is included into the component of
regional product, and, as a final result, will ensure economic growth in the country. [4]
Summing up the said above, we can depict the mechanism of economic growth launch-
ing on basis of innovations as the below diagram:
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Russia’s present and future cannot be detached from development of science, the power
of the country’s innovation potential, its intensive development and use in interests of the whole
society. “Innovations or Destruction!” shall be the rule of today.

While studying the impact of innovation activity on economic parameters, one may
conclude that on the level of large enterprises which realize R&D and implement innovations it
is possible to achieve, in the final result, labour productivity growth, reducing of product unit
cost, growth of high-skill labour employment, growth of household incomes, and increase of tax
revenues in the state budget. On the level of small-scale enterprises, it’s possible to obtain cer-
tain extra effects of imports phase-out of products, growth of population employment, turnover
increase. Many of these economic parameters are constituent components of GDP, thus they
promote Russia’s economic growth. [2]

REFERENCES
1.Korsakov M.N. Ekonomika, organizatsiyaiupravlenienapredpriyatii.- Taganrog,
2008.-S.256.
2.Metodicheskierekomendatsiipootsenkeeffektivnostiinvestitsionnykhproektov//
Ekonomika.-2000.-Ne5.-S.4-8.
3.Sergeev, V. A. Osnovyinnovatsionnogoproektirovaniya.-Ul'yanovsk, 2003.-S.102-

139



105.

4.Savitskaya G.V. Ekonomicheskiianaliz.-M., 2005.S.404-406.

5.Anna Gorbatova. Krupnyibiznes ne vosprinimaetinnovatsii// Naukaitekhnologii RF.
2010. Ne6. S.3.

140



E.H. Bopoovesa

Cmyoenm HCA 3-24

Hayunvii pyxogooumens — 3.B. Poom, cm. npenodasamens kapeopbl UHOCMPAHHBIX SA3bIKOS U
npogheccuoHaIbHOU KOMMYHUKAYUL.

ADVANCED TECHNOLOGIES FOR UNDERGROUND CONSTRUCTION

Geotechnologies, related sciences and engineering spheres make it feasible to use un-
derground space for supporting resilient, livable and sustainable cities. Enhancements in under-
ground technologies have made breakthroughs in urban development in recent years, but the
difficulty and unpredictability still common in underground construction are characteristics that
many problems remain.

Development of technologies can advance engineering practice and increase the value
of underground space. Strides in technologies and engineering fields have always been essential
to economical and efficient underground development. Practical obstacles faced during con-
struction of a project have motivated many technological innovations, and the tunneling field
has promoted to or been instrumental in many of these. The highly automated advanced tunnel-
ing boring machine (TBM) is a perfect example of an industry led evolution of technologies as
are water proofing and ground improvement, which have been introduced and spread world-
wide. Since the time of the Pharaohs, tunnels have been built by cut-and-cover construction
methods. The cut-and-cover tunnel construction method involves braced, trench-type excava-
tion (“cut”) and placement of fill materials over the finished structure (“cover”). With the ad-
vent of the tunnel shield— that supports unlined ground to minimize the risk of collapse, Isam-
bard Kingdom Brunel and his father Sir Marc Isambard Brunel managed to excavate a tunnel
under the Thames River between 1825 and 1843. Previous projects including tunnel boring in
soft, saturated soils had been extremely challenging or impossible to complete. The tunnel pro-
duced an important connection between the banks of the river Thames that is still in use more
than 170 years. The use of this innovative technology heralded the era of shield tunneling. Tun-
nel boring machine has next advantages:

* Opportunity to make full-face advance;

* High advance rate;

* Ability to use for rock and soft ground.

Improvements in materials technology, robotic construction technology, computer sci-
ence (CS), and laser guidance have enabled improved subsurface excavation with help of mod-
ern slurry shield, earth pressure balance boring machine and rock tunnel boring machines. This
mechanical equipment made it possible to create tunnels exceeding 50 km in length and at di-
ameters reaching 20 m, and to tunnel under extreme geologic conditions (e.g., in soft flowing
ground or highly fractured rock under high ground and water pressures). Ground modification
technologies—for example, injecting cementitious agents to stiffen and reduce permeability of
ground, or temporarily freezing of water-bearing materials — broadened the geologic and hy-
drologic conditions under which underground construction may occur. Horizontal directional
drilling dramatically changed installation of many utilities and greatly decreased the need to
block streets to traffic and disrupt life in urban areas. Identifying of the best method of construc-
tion usually depends on soil/rock/groundwater conditions as well as the depth and cross section
along the alignment. Other constraints include geographical and environmental factors, pres-
ence of existing structures and utilities, and constructability issues.

Sustainability of the urban environment partially depends on minimizing disruptions to
economic output of occupied areas during construction (and later maintenance) of underground
infrastructure. Underground projects always take years to complete, and during that period,
machinery is moved to and from an excavation, site and huge volumes of excavated soils and
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rock (muck) must be moved. Streets may be closed for long periods, and truck movement on
surface streets can be enough disruptive and polluting. Because each project and environment is
unique, there is no single engineering solution for minimizing disruptions, use of nonrenewable
resources, and expenses for all underground projects. However, technologies are available if
there is a desire to incur additional startup costs. Advances in technologies such as new tunnel
boring machines and trenchless technologies can greatly reduce disruption, for example, by
allowing excavation in difficult soil and rock conditions without open trenching.

Moscow Government is conducting a program of Moscow underground development -
more than 75 new stations, tunnels about 160 km in length and 16 depots will be completed by
2020. Moscow Government allowed participation of foreign experts in competition for project
and construction of new underground lines in Moscow. The Spanish company Bustren won the
tender contract. Its specialists participated in designing and creating of Madrid Metro - one of
the most rapidly developed subway systems, which was increased by 156 new stations and 200
km of tunnels during twelve years.

Most lines of Moscow Metro were constructed with two 6-meters tunnel boring ma-
chines, which have to be dismantled before every point and then assembled again. Spanish
technique involves one-time assembling of 10-meters tunnel boring machine that can be
dragged in transit through stations and continue process of tunneling. This method enables to
make an efficient use of underground space as it is necessary in a less operational area — that is
crucial in the setting of restrained urban conditions and allows reducing costs for installation of
service lines.

In addition, Bustren wants to introduce the Cover & Cut method (or Top-Down method)
to construction of Moscow Metro. This method allows excavating from the top to the bottom
along with the construction the permanent structure members of the basement and station struc-
tures. The top-down method is especially suitable for the construction of underground stations
beneath busy roads and provides great savings on overall construction time. Before that, subsur-
face stations in Moscow were constructed with open cut methods and a trench was typically
closed in 1-2 years after completing of basic structure of a station.

By their nature, disruptive technologies are difficult to predict, but can significantly
shift the way underground space is developed, and in some cases, can lead to new paradigms in
urban planning.
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IMPROVEMENT OF NATURAL LIGHTING IN BUILDINGS

Every year there are more and more buildings. Aggressive construction leads to a
violation of the normative indicators of natural lighting and insolation. The use of natural light
is not only a benefit for human health, but also an essential aspect of energy conservation.

The purpose of our report is to identify ways to improve natural lighting of residential
and office premises.

Natural light is made up of three components: direct light from the sky; light reflected
from the facades of opposing buildings; the light reflected from the surface of the earth. Light
reflected from the surface of the earth and from the elements of the landscape is too small, so
we will not consider it.

Consider ways to increase the direct light from the sky:

The first thing we can do is to increase the size of the windows. This technique is
possible, but limited by two factors: the necessity to change the structural characteristics of the
wall that is not always acceptable; increasing heat the apartment (building).

We can also convert existing window openings. In this case, the traditional windows are
tilted at an angle of 15-20 ° to the horizon, as a result, lighting coefficient increases (because
there more light and brightness) as well as the duration of insolation.

Of course, we can consider shading elements. Such as loggias, balconies and else.
However, frequent building design with such elements cannot be stopped, but if it were it would
increase the lighting coefficient at 10-20%.

We realized that we can increase natural light by increasing light reflected from the
opposing buildings with colourful finishes, or from the opposing buildings enriched with wall-
mounted panels with high reflection coefficients These techniques are very effective, but in
practice nobody consider this information when building an opposing building.

In addition, reflective screens can help to increase natural lighting. Reflective screens is
the system of screens, installed considering the movement of the Sun, which give a constant
reflected light, that increase the reflected component in cloudless sunny weather on 20-30% and
7-10% in cloudy weather. You can also use facet mirrors from foreign companies. Their
advantage is that the light keeps the necessary brightness, but it becomes diffused, which
eliminates the glare effect.

Notable new scientific developments in this field. This is mainly light guides and the
reflective devices .Different types of natural light input devices are used in compacted urban
areas abroad. For example:

-Reflex daylight system- it directs diffused cloud’s daylight on the plane of the ceiling,
covered with materials with high reflection coefficient.

-Mirror light shelves or hinged window devices.

-Horizontal hollow lightguides (HHL). The HHL «take» direct solar and diffused light
from the facade of the building and deliver it into the room by multiple reflections.

-Vertical hollow tubular lightguides (VHTL). VHTL differ from HHL by the vertical
direction and diffusing exit window on the ceiling. However, the use of VHTL is possible only
in low-rise buildings (4-5 floors), reflected by opposing high-rise buildings.

World practice of buildings that were designed with using new scientific developments
shows that by making fuller use of natural lighting in buildings, energy saving for artificial
lighting increases by 20-50%.
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In conclusion, we would say that the wide application of lighting systems and devices
for rooms of buildings located in dense urban areas, not only compensates for the missing light
and creates a comfortable light environment, but also contributes to energy saving erected or
existing buildings.
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FIRE RESISTANT MATERIALS

Have you ever think about how your walls would protect you? Nowadays there is no
practical building material that is truly fireproof, using materials that are relatively fire-resistant
in building can prevent many tragedies. Fire will cause damage in any case, but a question is
when it happens. It just takes longer for fire to affect fire-resistant materials. The key is to
construct a building in which a fire would take effect slowly, giving victims time to escape.
This is also, why materials themselves are rated in respect to how long it would take fire to
affect its structural abilities. Even heavy timber can be considered fire-resistant. Timber is
combustible, however, while metals like aluminum or steel are not combustible - instead, they
tend to buckle under intense heat.

I will review some of the best building materials for preventing and impeding a raging
fire.

Windows are significant representing visibleness and lightness can nevertheless be a
fire hazard. Even when a window is not in direct contact with fire, the intense heating of a close
by fire can cause the glass to break. And a broken window admit flames to come in a construc-
tion simply. In adding, the heat from flames outside might be sufficiency to ignite flammable
items within a house without direct contact. To keep safe your apartment, consider installing of
fire-resistant windows. Single illustration is dual-paned glass windows, which, in addition to
providingenergy efficiency, and double the time it would take for fire to break the windows.The
outer layer will break first earlier the inner layer. Tempered glass, which is heat-treated to build
it about four times stronger than regular glass, is also good. Though they achieve not offer visi-
bleness, glass blocks are extremely fireresistant while still providing light. Possibly the first-
rate is wired glass, which is treated glass with metal wire reinforcement. Doors that need not
only fire resistance but also visibleness usually incorporate wired glass windows.ltis also wise
to notice the importance of window framing. Steel framing propose the best fire protection,
followed by wood and aluminum. Vinyl is the least good.So fireproof material makes it harder
representing fire to spread.

Structurally sound building materials, similar steel that do not achieve colossal fire-
resistant ratings, can be saved from fire with flame retardant seals usingfoam, chemic or ce-
mentitious-based products.

Concrete, one of the most common construction materials, is also a first-class fire-
resistant material. It is fireproof and has low thermal conductivity, meaning that it takes a long
time for fire to change its structural, load-bearing ability, and it keep safe from the spread of
flames. Really, it is importantly more fire-resistant than steel, and is usually used to reinforce
and protect steel from fire. Concrete has relatively high compressive strength, but significantly
lower tensile strength, and as such is usually reinforced with materials that are strong in tension
(steel reinforcing bars, steel fibers, glass fiber, or plastic fiber). This concrete is then referred to
as reinforced concrete. To minimize air bubbles that would weaken the structure, a vibrator is
used to eliminate any air that has been entrained when the liquid concrete mix is poured around
the ironwork.

Nevertheless, it is significant to notice that not all concrete is produced equal. It con-
sists of cement and aggregate, and the specific types of aggregate materials used can change, as
well as the amount used. Aggregate can make up 60 to 80 percent of the concrete's volume. The
exact fire-resistance properties change depending on the type and amount of aggregate used.
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Natural aggregates tend to perform worse. Moisture taken together can expand when it is heat-
ed, causing concrete to sinter after long exposure. Then concrete is usually listed among the
first-rate fire-resistant roofing materials. In addition, you should not ignore the roof as essential
in fire-protection, since it is extremely vulnerable to sparks blown from fire.

Stucco is a plaster. It has been used for a long time for both artistic and structural pur-
poses. Modern stucco is made of Portland cement (Portland cement is a basic ingredient of
concrete, mortar, and plaster. It is the most common type of cement in general usage. It consists
of a mixture of oxides of calcium, silicon, and aluminum. Portland cement and similar materials
are made by heating limestone (a source of calcium) with clay, and grinding this product (called
clinker) with a source of sulfate (most commonly gypsum).), sand and lime, and it serves as an
attractive and durable fire-resistant finish material for structures. It can cover whatever structur-
al material, for example brick or wood. It can consist of two or three coats over metal reinforc-
ing mesh. A 2.5-cm layer of stucco can simply offer a 1-hour fire rating to a wall structure.

Roof eaves are a fire danger; on the other hand, they can be protected with an encase-
ment of fire-resistant material. Stucco is also recommended as one of the first-class materials
for boxing in hazardous eaves.

Because of the diversity of in finishing methods, stucco comes in various colours and
textures. This means that it is simply adaptable to dissimilararchitectural styles, containing
Prairie School, Mediterranean, Tudor and Southwestern. This method there is no require to
sacrifice beauty for pragmatic fire-resistant security.

Whether we learned anything from the popular children's tale of the "Three Little Pigs,"
it is that you should build your apartment out of brick. This is reasonable advice. Brick is not
just resistant to a large bad wolf's huffing and puffing — on the other hand also it is resistant to
fires (A brick is a block of ceramic material used on masonry construction, with various kinds
of mortar to stick the items together. Brick has been widely used for building purposes
throughout human history, and being largely used nowadays.

Bricks, dated 10,000 years old, were found in the Middle East, and the earliest mention
of brick making was found in the Bible, whose records showed that the Israelites made bricks
for their Egyptian rulers with earth and straw.)

As bricks are produced in a fire kiln, they are already greatly resistant to fire.
Unfortunately, it is known that individual bricks are much more fire-resistant than a brick wall.
A brick wall is constructed with mortar, which is much less effective. However, brick is
considered the first-rate construction materials for fireprotection. Depending on the
construction and thickness of the wall, a brick wall can get a 1-hour to 4-hour fire-resistance
rating. Unfortunately, brick is high-priced and heavy compared to additional construction
materials. It is not also extremely effective at insulation, so it requires supportive insulating
materialsto make a construction energy-efficient.

So, although any materials are more fire-resistant than others are, various factors might
affect an designer's choice, containing price effectiveness, ways of installation and climate.
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TOP 6 UNUSUAL STADIUMS ON PLANET

In the era of global sport events, stadiums have become the important part of each na-
tion. There are many beautiful stadiums all aver the world. They are good for competitions in-
cluding outdoor sports, concerts, or other events. A stadium usually consists of a field or a stage
best designed according to national weather condition, culture, architecture, or history. [1] |
present six most beautiful stadiums in the world.

6. Beijing National Stadium

Also known as the National Stadium or the Bird’s Nest, is a stadium located in the
Olympic Green, Beijing, China. The stadium (BNS) was a joint venture among architects
Jacques Herzog and Pierre de Meuron, and CADG, which was led, by a chief architect Li Xing-
gang. [3]

The stadium consists of 9,000 seats used for the 2008 Summer Olympics and Paralym-
pics. Beijing National Stadium, which costs the $423 million, is famous for its largest steel
structure in the world.

Lighting design of the main Olympic stadium "Bird's nest" was done by Arup lighting.
258 000 led bulbs white, amber and red surround perimeter of the stadium. It is designed for 91
000 people. The size of the stadium — 320 to 297 m, the height is 69 m. the Stadium has an area
of 258000 square meters. [5]

In an attempt to hide steel supports for the retractable roof, required in the bidding pro-
cess, the team developed the "random-looking additional steel" to blend the supports into the
rest of the stadium. Twenty-four trussed columns encase the inner bowl, each one weighing
1,000 tons. Despite the random appearance of the Stadium, each half is nearly symmetrical.

5. Anfield- Liverpool, England

It may not be the biggest stadium, but the epic atmosphere at Anfield is known through-
out the world. The world famous Spion Kop, also known as “The Kop,” on the right end of the
pitch is regarded as creating the most intense atmosphere in English football. Some say the Ko-
pites can almost suck the ball into the net. From the “This is Anfield” sign hanging in the tun-
nel, to a night of singing “You’ll Never Walk Alone” with passionate supporters, Anfield holds
its spot as one of the best atmospheres in the world to see a football match. [2]

Reconstruction of the stadium was made by the London company "KSS". *Main Stand"
that resulted with construction of three-tiered grandstand, which has now 21000 places. It al-
lows increasing total number of seats up to 54000.

After the reconstruction, Anfield is the third stadium in England by its capacity.

The main stand has three storey, which accommodate 20300 seats.

Lower floor -9300; middle floor — 3100; upper floor 7900 (pic.1). [7]
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Pic.1

4. Wembley Stadium- London, England

The Wembley was built in 1923. Wembley Stadium is iconic to every football fan. 2 big
architectural companies “Populous” and “Foster and Partners” did reconstruction of the stadi-
um.

It is amazing by its developed infrastructure. At the “Wembly” the main place of inter-
est is a huge arch with the length of 315 meters. It is situated on the height of 133 m above the
stadium. [8] This arch is included in the Giness record's book as the longest structure of roof
with no fasteners.

3. Camp Nou- Barcelona, Spain

The largest stadium in Europe, home to FC Barcelona is most likely to be on every
football fan's list. Across the street from the prestigious academy, “La Masia”, future Barcelona
players stare at what will one day be their home as they go into training. [6] The Nou Camp’s
size and atmosphere is first in Europe.

In 2007 company «Foster and Partners» won tender for the reconstruction of the stadi-
um. After the reconstruction the stadium contained 106 000. In addition, architects expanded
VIP area. They did it more spacious and comfortable.

2. Santiago Bernabéu- Madrid, Spain

On 5 September 1944, architects Manuel Mufioz Monasterio and Luis Alemany Soler
were hired and the structure on the site began to give way to the new stadium. On 27 October
1944, the construction work on the stadium began.

The Santiago Bernabéu Stadium is the current home stadium of Real Madrid.

Santiago Bernabéu is one of the most spectacular stadia in the world and the most pres-
tigious football venues.

In addition, due to the height of the stand, it was necessary to improve and increase the
lighting capability. A retractable protective roof was also installed to protect the fans from the
elements. After the renovation, the stadium'’s capacity was 110,000 spectators.

Already in the summer of 1998, and chaired by Lorenzo Sanz, the Santiago Bernabéu
adopted an all-seating arrangement, bringing its capacity down to 75,328 spectators. [4]
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1. Allianz Arena- Munich, Germany

Allianz Arena is a football stadium located in the north of Munich, Germany. It is the
first stadium in the world, featuring full of changing color outside. Allianz Arena turns red
when Bayern Munich plays, blue when 1860 Munich plays and white when the German Nation-
al Team plays. This stadium has increased from 66,000 to 69,901 spectators (including standing
room). There are a number of fast food restaurants located around the stadium.

The company made a competition to select the most interesting plan for the future con-
struction. The winners were architects from the Swiss "Herzog & de Meuron project

The talented specialists from the Swiss office developed a plan according to which the
exterior facade would be made from ultra-modern material ethalfluralin film. This technology
was able to form pillows and was illuminated from the inside that has become its main special-
ty. [4] It also did not need the cleaning services being an advantage as reducing costs on
maintenance.
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METHODS OF SOIL SOLIDIFICATION IN CONSTRUCTION

Currently, the construction of residential and industrial buildings and structures is
spread in areas close to existing buildings, which are seismically active; in areas with bulk soils
and with high groundwater levels. To avoid disasters and accidents, it is necessary to ensure the
complete stability of buildings.

In construction, ground treatment is normally limited to installation of supports to pro-
vide stable ground and safe working conditions. There are many examples worldwide of serious
negative consequences of inadequate groundwater ingress control during construction [1]. Some
scientists, for example, represent evidences of the possible risk of building collapse in the centre
of Barnaul. The main reason is the rising of ground water level. Due to this, the soil is washing
away from subfoundations and old concrete foundations are destroying. Approximately all the
buildings in the city centre are in the danger zone, many of them have already started to crack.
Therefore, for many projects it is necessary to implement groundwater control as an integral
part of the construction process. However, in most cases, new hydrogeological maps are not
designing and construction engineers are obliged to rely on outdated data and before the con-
struction of each new project, they need to conduct their own independent research. That is why
soil solidification has special place in the design and construction of buildings.

There are several methods of fixation of soil; one of them and the most common used is
cementation. This method is based on the insertion of hydraulic binder (water-based cement,
mortar of slurry, molten bitumen, synthetic resin, etc.) in the groundmass to reduce permeability
of the soil and increase its strength. This method of fastening is mainly used for gravel, fine-

grained sands and sandy
11 2] 3] 4] 5

silts, in the construction
at a considerable depth
of the structure (below
50 meters), with a high
groundwater level.

A specific ex-
ample of such method is
the jet grouting of the
soil. It is based on the
simultaneous  destruc-
tion and mixing of the
soil by high-pressure jet
of cement. The mortar
hardens soon and forms
a new material - soil-
cement, which can be
characterized by high
strength and minimum
deformation [2]. This
method is performed in
two stages: primarily a well is drilled and then a drilling column, during its backward stroke
with the rotation, pumps under high pressure the cement slurry (pic.1).

Pic. 1
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The jet grouting pile is a result of this process.

The benefits of this technology are the high speed of operation because the diameter of
the drilled wells is relatively small, the ability to work in tight working space and the fact that
jet piles can carry out several functions: they can resist various loads and serve as ground water
cutoff.

Another example of cementation is
the injection grouting by hydraulic-
fracturing technology. It is used by filling
the gaps with a hardening mortar. The mor-
tar of cement is injected into the soil by
special injection pipes; it is filling the holes
around these pipes and forming pillars of
cement stone (pic.2). It is a progressive
method, but is not widely used now because
of the lack of research [3, 4].

The composition of the injection
mortars, used in construction, includes bentonite clay, which gives resistance and ductility to the
mortar. Bentonite is a clay mineral of smectite groups, it relates to layered alumosilicates. The
structure of bentonite is a crystalline lattice of three layers. The strength of the relationships
between the layers is weakening when bentonite interacts with water; this leads to delamination
of it and its volume increases by 14-16 times. This is one of the main properties of bentonite for
soil solidification. The disadvantage of bentonite is its inapplicability in areas where there is a
free flow of groundwater, what is the reason for the erosion of the soil. This means that benton-
ite compounds do not have sufficient resistance to chemical substances contained in the
groundwater, such as chlorides, sulfates, acids and so on.

Bentonite is often combined with cement, gaining more resistant and durable cement-
bentonite slurry. It is involved in many methods of grouting. The most common of them is the
construction of underground structures by "wall in soil". This method consists in imposing into
a prepared trench precast or in-situ structures (pic.3).

e .

Pic.3

The method "Wall in soil" has advantages over other methods. It is succinct in time,
does not require too expensive materials, and also quite practical and safe in exploitation. How-
ever, this method is not universal. It cannot be applied to very coarse soils, to karst soils, to
quick grounds and also if the soil includes solid particles of natural or manmade origin such as
concrete or reinforced concrete structures, masonry, large boulders, etc. [5].
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That is way it is necessary to take into account the geological structure and type of soil
when choosing the method of soil stabilization. For example, for loess soil the most effective
method is thermal treatment. This type of soils relates to structural-unstable, collapsible and
macroporous soils. It is reducing in volume by 1-7% when interacts with water. Neglect of these
specific properties of loess soils may lead to lose of stability of buildings and structures and to
their excessive deformations. It has been proved that loess soils lose its collapsible properties at
temperatures close to 400°C. The method of heat treatment of loess soil was introduced for the
first time in the 1930-ies in the city of Zaporozhye on the "Coke plant”, when one of the tur-
bines started to leak. The base of the loess was exposed to water and the subsidence occurred. A
new and a very effective method of its elimination was proposed. Primarily the wells were
drilled and the injectors were placed in them; then the fuel with air were injected under the
ground and finally set on fire. Ground poles which had high strength occurred and became a
reliable support for the turbine.

Another method which is also relates to thermal treatment is artificial freezing. It con-
sists in the freezing of the water in the capillaries and cracks of the rocks. In most cases, this
method is only a temporary measure of creation of a protecting curtain when drilling mines,
tunnels and so on. However, there are exceptions (Norilsk earth-fill dams), where ice-soil serve
as a ground water cutoff and is maintained in a frozen condition. This method has found a wide
application in the development of mines in the flowing and frozen soils.

The next group of methods consist of electrical, electrochemical and electromelting
methods. They are used for stabilization of wet soils and quite effective for their drainage. The
first of them is based on the electroosmotic effect: positively charged water is moving to the
negatively charged cathodes and is pumping out of them. Cathodes there are perforated pipes or
well points and the anode is a simple metal rod. Due to the effect of a constant electric current,
new compounds, which increase the strength properties of soils, are forming.
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Pic. 4

1-cathode, 2-anode, 3-source of a constant electrical current, 4-filter,
5-chemical solutions, 6-water
The electrochemical method differs from previous one by that along with electrical cur-
rent, chemical admixture solutions are added to the soil by a pipe. This pipe plays a role of a
cathode and works as injector, and admixtures (sodium silicate, calcium chloride etc.) increase
conduction of electrical current. Due to this, the speed of the process of consolidation of the soil
increases (pic.4).
The last method | would like to mention is electromelting, which is mainly used for
flowing sands. Its principle is in the installation of electrical heaters along the contour of the
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projected underground working space. When a constant electrical current is passing through
them, they heat up to 2500°C. The sand, which is surrounding them, is melting and sintering,
forming a solid wall of molten rock. The main drawback of this group of methods is the re-
quirement of large amounts of electricity and the complexity of insertion of the electrodes, so
these methods are rarely used.

Thus, to ensure the strength and durability of foundations of buildings and structures it
is essential before the design of project to conduct complex of geotechnical investigations. In
addition, if any subsidence or deformation properties of the soil are detected it is necessary to
take measures for its strengthening. Soil solidification is necessary for the protection of
groundwater, for the removal of water from the soil and for waterproofing of the foundation. It
carries out some other functions as to seal and to strength steep slopes and walls of excavations,
to reinforce soil foundations, to prevent different deformations, to increase the bearing capabil-
ity, to protect foundations from aggressive environment etc. That is why soil stabilization has
special place in the design and construction of buildings and that is why it is necessary to extend
the work on research, modifications and integration of new methods of soil stabilization in con-
struction.
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TALLEST STRUCTURES IN THE WORLD: FROM PYRAMIDS TO EIFFEL TOWER

The ancient Egypt was one of the first civilizations on earth. At a time when other na-
tions were still at the stage of prehistoric development, the Egyptians already possessed a de-
veloped art. Mathematics, physics and architecture were actively developed. This is what al-
lowed the creations of Egyptian architects to be the highest buildings on Earth for nearly four
thousand years.

Due to the lack of timber, suitable for the construction in Egypt buildings were erected
from stone blocks or clay bricks. Most of the buildings in ancient Egyptian settlements were
built from clay bricks. The first pyramid - The Pyramid of Djoser - was also built from it. It
happens to the six mastabas, placed on top of each other. Mastaba is one of the most primitive
ancient Egyptian tombs in the form of a truncated pyramid made of bricks.

The first attempts of Egyptian architects to build a stone pyramid cannot be called com-
pletely successful. The Meidum Pyramid collapsed shortly after construction due to design er-
rors. This event convinced the Egyptians to reduce the angle of slopes of the Bent Pyramid that
was built during the Meidum Pyramid collapse. Eventually, as experience was accumulated,
Egyptian architects were able to design and build the Red Pyramid. This is the first pyramid,
which has the correct stereometric pyramidal shape

The crown of Egyptian architecture is the Great Pyramid of Giza. It is built of limestone
blocks and has an astonishing height of 144.6 meters. The pyramid at Giza remained the tallest
building on earth since 2570 BC until 1311 AD that in the sum gives 3881 years.

The development of Gothic architecture has given humankind the opportunity to rise
above the pyramids. Transferring the weight of the building from its walls to the frame structure
made it possible to make buildings in the Gothic style much higher than any others did. Numer-
ous flying buttress, columns, special structure of the vault provided the strength of this frame.

The first building, which was higher than the pyramid of Giza, was the Lincoln Cathe-
dral. His spire rose to 160 meters, but, unfortunately, was destroyed by a strong wind in 1549.
St. Olaf's Church in Tallinn and St. Mary's Church in Stralsund suffered the same fate. Their
spiers collapsed because of a lightning strike, and the Strasbourg Cathedral took up the place of
the tallest building.

This is the first building from our list, which remained unchanged to the present day. It
was the highest before the beginnings of Neo-Gothic development. At the end of the 19th centu-
ry, the cathedrals, which were unfinished for centuries, were completed and occupied an honor-
able place among the record holders. This is St. Nicholas' Church in Hamburg, Rouen Cathe-
dral, and Cologne Cathedral, which was built for over 600 years.

Cologne Cathedral was the last Gothic structure among the highest. It is followed by a
Washington monument, which is a hollow column with a tetrahedral summit. Finally the Eiffel
Tower. It stands on the border of two eras in construction, and has a gigantic historical signifi-
cance. The Eiffel Tower became the prototype of all modern metal high-rise structures.

It can be concluded that the Gothic frame construction, developed by the architects of
the middle Ages, formed the basis for modern high-rise construction. All skyscrapers and high-
rise buildings are built using a reinforced concrete frame. The frame building system is the main
contribution of Gothic architecture to the development of building science.
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APPLICATION OF MINERAL BOARD IN FIREPROTECTION

At present, there are hundreds of means of fire protection. Special paints, putty, heat
isolation material, boards and their combinations are used in fire protection. Each means of fire
protection has its technical characteristics, application features and features of operation.

There is a general scheme of the fire protection means. According to that, scheme
means of fire protection are divided in two groups dry and wet types.

Fireproof paints, coatings, mastics, sand-cement rendering refer to wet means of fire
protection. The vermiculite boards, dry wall sheets coiled basalt fiber refer to dry means of fire
protection.

Dry type of fire protection includes fireproof isolation in the form of boards or assembly
parts, also large-sized claddings are widely used. Fireproof claddings consist of drywall and
gypsum-fibered sheets, perlite, vermiculite and other boards. Installation is made by means of
fastening elements, non-flammable adhesive composition or bolts. The heating of constructions
decreases when mounting of cladding is made with trapping of air.

Means of fire protection
/ \
//
Wettype Dry type
N\ /
\l -\\.\ ./.
' ' A / N
Fre- Flre-p_roof Sand- Drywol!shgefs, legd
roof coatings cement vermmulfre bosqlTﬂber,
pcjin’rs and renderin and perlite mineral
P mastics 9 boards wool board

Each means of fire protection in form of boards has different disadvantages. For exam-
ple, vermiculite boards is fragile, silicate-calcium boards also fragile and heavy.

The company ‘Ecolist” makes special mineral sheets, which have many advantages in
fire protection. They are not so fragile as vermiculite boards, they are moisture resistant, one
mineral sheet Ecolist is equal to four drywall sheets, so it’s pretty light, they are also frost-
proof. Due to these advantages, it is easy to use Ecolist sheets outside the house and in wet
places. Ecolist sheets are not fragile and not heavy, because of that it is convenient to fixate
them.
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Density 800-1200, kg/m3

Vapor permeability coefficient Not less than 0,07

Coefficient of thermal conductivity No more than 0,25

Bending strength in dry condition Not less than 20 MPa

Bending strength in wet condition Not less than 18 Mpa

Brinell hardness Not less than 30 Mpa

Frost resistance Not less than 50 cycles

Weight 1m2 6-12 kg

Measure 1200x2400, thickness 6-24 mm

Magnesite is used as filler material in mineral sheets Ecolist, and that makes them non-
flammable. Comparing with Eoropean manufacturers such as ‘Promat’ and ‘Betterman’ ‘Ecol-
ist” sheets are as not only good in fire protection as ‘Promat’ and ‘Betterman’ but also the min-
eral sheet’s price is lower.

‘Ecolist’ board’s distinctive features are:

Lightness, hight strength, chemical resistance, water resistance, it has hard surface and it
is frost-proof, it is not exposed to insects, it prevents the spread of fungus and mold.

In conclusion, | would like to say that thare are many means of fire protection like
paints, coating, sand-cement rendering, mineral boards and sheets. In addition, nowadays-
Russian manufacturers make fire protection materials European and American analogues.
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THE EUROTUNNEL

Great Britain is separated from the Continent by the English Channel. The channel tun-
nel, or “Chunnel,” connects Folkstone, England, with Sangatte, France, 31 miles away. The
Chunnel cut travel time between England and France to a swift 35 minutes and eventually be-
tween London and Paris to two-and-a-half hours. As the world’s longest undersea tunnel, the
Chunnel runs under water for 23 miles, with an average depth of 150 feet below the seabed. [1]

There is another project comparable with Chunnel Seikan Tunnel in Japan, with a 23.3
km long under the seabed. It connects island of Honshu with the northern island of Hokkaido. It
took 6 years to build such astonishing monument, japanese use it not only for travelling but
also as a cycle track. The experience of building such tunnel was used in constructing The
Chunnel. Channel Tunnel. [2]

"Linking France and England will meet one of the present-day needs of civilization,"
wrote French writer, Louis Figuier, in 1888. Britain and France were the world's leading marine
and commercial powers, and they were a mere 34 kilometers apart. The shortest route - across
the Pas de Calais or Straits of Dover - was also the most difficult. They could be delayed days
or weeks and be extremely seasick by the time they reached the opposite shore.

The first idea for a Channel Tunnel was conceived in 1802; tunnelling was actually be-
gun in 1882 but was soon abandoned. Then in 1974, a mile of tunnel was completed before the
governments abandoned the project again because of increasing cost estimates.

That was the biggest project in which Britain took part. The process of the construction
was very difficult and not always a successful one. The price of construction was very high,
several people were killed during the construction, and the start of service was several times
postponed. Millions of tons of soil were moved to build the two rail tunnels—one for northbound
and one for southbound traffic-and one service tunnel. Fifteen thousand of people were em-
ployed at the peak of construction. Ten people were killed during the construction. So during
pre-olympic building in the Brazil were died approximately 300 people, even though death of
one men is a tragedy.

Tunneling was a major engineering challenge, with the only precedent (mentioned
above) being the undersea Seikan Tunnel in Japan.Successful tunneling required an under-
standing of geology and the selection of the best way where you can thrill the soil without the
risk of collapse. A serious risk with underwater tunnels is dangerous water inflow due to the
pressure from the sea. During the construction period were used special machines to bore
through the rock. Some were as long as football fields and could cut through 80 metres of rock
a day. Eurotunnel employed almost 15,000 workers. As the construction progressed, Eurotunnel
realized that overall costs would increase. The project, which was financed with private money,
cost almost 15 billion Euros, more than twice as much did as projected. Just imagine that cost
of Krestovsky stadium is comparable with the original estimated cost of the Eurotunnel.

The Channel Tunnel is consisted of three tunnels connecting Britain to continental Eu-
rope from terminals in Folkestonein Kent, and Calais in northern France. The three tunnels are
50-km long, with 38 km under the seabed, the range of Moscow is only 20 km, imagine the
scale on eurotunnel project. They are 40 meters below the seabed. Two are single-line rail tun-
nels; the third is a smaller service tunnel. It runs between the other two and acts as a permanent
safe haven and it is very useful. For example, during the fire and train emergency stop all peo-
ple could be in safe inside this tunnel, which is quite sealed and has an independent air-
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conditioner system. The Channel Tunnel took 7 years to build and is still the longest undersea
tunnel in the world. Some 8 million m 3 of soil were excavated and used to create a new piece
of land at the foot of the cliffs near Dover, and a new hill in northern France. [3]

Construction the chunnel was needed a new type of concrete because simple concrete
can decay because seawater impact. For this reason two factory was build (one in the UK near
the Brighton, another one near Troyes.

Successful tunnelling required an understanding of the topography and geology and the
selection of the best rock strata through which to dig. It was a very difficult task to manage to
connect two tunnels in one without even a small mistake, so the specialists from Japan, who
already have deal with such problem, was invited, as we can see, they did their job well.

Regional impact

A 1996 report from the European Commission predicted that Kent and Nord-Pas de
Calais had to face increased traffic volumes due to general growth of cross-Channel traffic and
traffic attracted by the tunnel. In Kent, a high-speed rail line to London would transfer traffic
from road to rail.[6]Kent's regional development would benefit from the tunnel, but being so
close to London restricts the benefits. [7]

Since the opening of the tunnel, small positive impacts on the wider economy have
been felt, but it is difficult to identify major economic success directly attributed to the tun-
nel.[8] The Eurotunnel try to be profitable by offering a special sales for frequent travellers and
an alternative transportation of large cargoes by train which is not much cheaper then by ship
but sure shorter.[9] High costs of construction did delay profitability, however, the Eurotunnel
United company calculated that it will pay off in a century no more no less. [10] [11] [12]

By the way this company gained a loan from Barclays bank with 0,2% per year for con-
struction the tunnel guaranteed by the UK government.

Still the cheapest way to transfer cargo to the UK is by ship, it’s common knowledge
that the cost of 1 ton of load from Rotterdam is 120£, but the passage through the Chunnel 39£

People didn’t reveal great enthusiasm. At first, the tunnel was opened only for private
cars. The saving in travel time didn’t compensate for the discomfort of travelling, you should
put your car into the train and wait until it will be fulfilled which can take an hour ( the trains
run every hour) . People got used to travelling on comfortable ferries. And besides, they simply
were afraid of travelling under the sea and that is really shocking even for modern people, just
imagine that 150 years ago people thought that train is a devil’s toy, but now everybody travel
with the help of metro, so I can’t admit their fear. The tunnel was finished and officially opened
in 1994 after that the ASCE prized the Cunnel as one of the significant modern wonder, which
is greater than any other project at that time. [13]
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FIRE SAFETY IN CAMPING AND CARAVAN SITES

There are seven main practical measures for providing fire safety at caravan and camp-
ing sites.

The first one is the site boundaries. The site boundaries should be clearly marked, for
example, by fences or hedges. A 3-metre-wide area should be kept clear within the inside of all
boundaries. A garage, shed or covered storage space should be permitted between units only if
it is of noncombustible construction (including non-combustible roof) and sufficient space is
maintained around each unit so as not to prejudice means of escape in case of fire. Windows in
such structures should not face towards the unit on either side.

The second one is the roads, gateways and footpaths. Preparing the road right-of-way
or construction area is referred to as clearing and grubbing. Roads and footpaths should be de-
signed to provide adequate access for fire. Roads of suitable material (emulsified or oxidized
asphalt, road tar) should be provided so that no caravan standing is more than 50 meters from a
road. Roads should not be less than 3.7 meters wide. Gateways should be a minimum of 3.1
meters wide and have a minimum height clearance of 3.7 meters. Footpaths should not be less
than 0.75 meters wide. Roads should have no overhead cables less than 4.5 meters above
ground. Roads and footpaths should be suitably lit. Emergency vehicle routes within the site
should be kept clear of obstruction at all times.

The third one is the hard standings. Where possible every caravan should stand on a
concrete hard standing which should extend over the whole area occupied by the caravan placed
upon it, and project sufficient distance outwards from the entrance(s) of the caravan to enable
occupants to enter and leave safely.

The fourth one is the firefighting appliances. Fire points should be established so that
no caravan or site building is more than 30 meters from a fire point. They should be housed in a
weatherproof structure, easily accessible and clearly and conspicuously marked '‘FIRE POINT".

All of these points should be provided with the firefighting equipment. Where water
standpipes are provided and there is a water supply of sufficient pressure and flow to project a
jet of water approximately 5 meters from the nozzle, such water standpipes should be situated at
each fire point. There should be a reel with a hose not less than 30 meters long, having a means
of connection (preferably a screw thread connection) to a water standpipe with a water supply
of sufficient pressure and terminating in a small hand control nozzle. Hoses should be housed in
a box painted red and marked "HOSE REEL'. Where standpipes are not provided but there is a
water supply of sufficient pressure and flow, fire hydrants should be installed within 100 meters
of every caravan standing. Access to hydrants and other water supplies should not be obstructed
or obscured. Where standpipes are not provided or the water pressure or flow is not sufficient,
each fire point should be provided with either water extinguisher (2 x 9 liter) or a water tank of
at least 500 liters capacity fitted with a hinged cover, 2 buckets and 1 hand pump or bucket
pump.

In addition, all of fire points should be provided with the fire warning. A means of
raising the alarm in the event of a fire should be provided at each fire point. This could be by
means of a manually operated sounder, e.g. metal triangle with a striker gong or hand operated
siren.
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According to the requirements, all points must have the fire notices: a clearly written
and conspicuous notice should be provided and maintained at each fire point to indicate the
action to be taken in case of fire and the location of the nearest telephone.

For the fire hazards, long grass and vegetation should be cut at frequent and regular in-
tervals where necessary to prevent it becoming a fire hazard to caravans, buildings or other
installations on the site.

An immediately accessible telephone should be available on the site for calling the
emergency services. A notice by the telephone should include the address of the site.

The fifth one is the storage of liquefied petroleum gas (LPG). First of all the static
storages or carrying vessels must be designed to accept the highest pressure likely to occur in
service. All liquefied petroleum gas shall be stored in one or more of the following ways:

—in reservoirs completely below the ground and where the surface of that ground is
wholly or mainly in the open air,

—in fixed storage tanks or fixed storage vessels, completely below ground and where
the surface of that ground is wholly or mainly in the open air,

— in movable storage tanks or movable storage vessels in the open air,

—in plant forming part of a totally enclosed pipeline system,

—in cylinders kept in the open air or, where that is not reasonably practicable, in a store-
room which is adequate for that purpose.

In respect of any activity involving liquefied petroleum gas adequate steps shall, so far
as is reasonably practicable, be taken:

—in the selection and location of all electrical equipment used in connection with or for
the purpose of carrying out that activity so as to prevent danger by ignition, fire or explosion in
the event of exposure of any such equipment to such gas,

— to prevent any generation, accumulation or discharge of static electricity where a dan-
gerous concentration of vapors from such gas may be expected to be present.

The sixth one is the electrical installations. Sites should have supplies sufficient to
meet the reasonable needs of the caravans situated on them. Any work on the electrical installa-
tions should be by a competent person such as the manufacturer's appointed agent, the electrici-
ty supplier, a professionally qualified electrical engineer.

Every low voltage supply system shall be connected with earth and so far, as is reasona-
bly practicable, no system shall become disconnected from earth in the event of a fault. No con-
ductors which respectively connect a supply neutral conductor with earth, and any apparatus
used in a high voltage system with earth shall be interconnected unless the combined resistance
to earth does not exceed 1 ohm; or, shall be connected to separate earth electrodes unless any
overlap between the resistance areas of those electrodes is not sufficient to cause danger. Over-
head line must not be accessible to vehicular traffic, be surrounded by insulation; or if it is not
surrounded by insulation be at least 4.3 meters above ground and connects apparatus mounted
on a support to any overhead line or to be connected with earth.

The height above ground of any wire or cable, which is attached to a support carrying
any overhead line, shall not, at its likely maximum temperature, be less than 5.8 meters at any
point where it is over any road accessible to vehicular traffic. Every overhead line shall be so
placed that it shall not, so far as is reasonably practicable, come so close to any building, tree or
structure as to cause danger.

No electric line shall be used for the purpose of supply at a voltage greater than 440,000
volts. Every low voltage electric line shall be protected against danger arising from accidental
contact with or leakage from any high voltage electric line; and where energy at a higher volt-
age is transformed no danger shall be caused as a result of a system at a lower voltage becoming
charged above its normal voltage by leakage from or contact with the supplier’s system at the
higher voltage.
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The seventh one is the water supply. All sites should be provided with a water supply
in accordance with appropriate Water Byelaws and statutory quality standards. The water in the
supply network is maintained at positive pressure to ensure that water reaches all parts of the
network, that a sufficient flow is available at every take-off point and to ensure that untreated
water in the ground cannot enter the network. The water is typically pressurized by pumps that
pump water into storage tanks constructed at the highest local point in the network. The water
may be pressurized by a pressure vessel or even by an underground cistern
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HYDROPOWER ENGINEERING YOU DIDN’T KNOW

We are going to tell you about fundamentally new way of getting electricity. These are
tidal power stations.

Hydropower station is an electric station, which uses energy of water.

Hydropower stations are usually built on rivers by erecting dams and reservoirs. Hydro
resources are renewable and are the most ecological energy sources. Usage of this kind of ener-
gy helps to reduce emissions of thermal power stations and save the reserves of hydrocarbon
fuels for future generations.

_,.',-7_"""-*"

For many centuries people have been thinking about the reasons of ocean tides. Now we
know it happens because of gravitation of the Sun and the Moon. Twice a day water comes
ashore and comes back. People knew this phenomenon, but only recently they have found out
they can use it for getting electricity.

Scientists consider the level difference between low tide, high tide has to be more than
four meters, and it is enough for successful work of power station. That is why the bigger level
difference makes power station operation more efficient. The best place for the construction of
the tidal power station is the place with the biggest amplitude of tides and the big coastal pool.

It is necessary to erect tidal power station in the inlet of the sea, which is isolated from
the ocean by a dam. Turbines and generators are constructed in the holes of a dam. Generators
and turbines are placed in a streamlined capsule, which is easily operated. The best advantage of
this capsule is its versatility. It can generate electric power with seawater help and can be a
pump at the same time. Energy production happens both at low tide and during high tide.

Tidal power stations work in few cycles. Four cycles last 1-2 hours at the beginning and
at the end of the tide. The other four cycles last 4-5 hours during the main part of the tide when
the station works at full capacity. The pool of the stations is filled with water while tide hap-
pens. The movement of water turns wheels of capsule machine and the station generates elec-
tricity. When water comes back from the pool to the ocean, it turns wheels again in reverse di-
rection. Capsule machine generates electricity again, because it works well in both directions of
wheels rotation. Between low tide and high tide, wheels stop turning. As tidal power stations are

164



connected with other stations, thermal or nuclear power stations, the load is distributed between
them when tidal power station does not work.

Electric Power from Tidal Flows

Tidal Flows

The first tidal power station was built in 1913 near Liverpool in Di Bay. The tidal power
station located in North Brittany has the biggest dam, which is 800 meters long. The other fa-
mous tidal power stations are Sihwa Lake tidal power station in North Korea, SeaGen in Eng-
land, Annapolis Royal in Canada and Hammerfest in Norway.

However, the Soviet engineers wanted to show the world they are not the worse and
they built the first tidal power station in the USSR too.

Kislaya Guba is a bay in the Barents Sea. The Bay is located in the north part of Kola
Peninsula. Kislaya Guba Tidal Power Station is near URA - Guba settlement in the Murmansk
Region. Nowadays it is the only tidal power station in Russia.

At first people were thinking of the station as of an experiment but now it is a good
working station.

Bernshtain, the graduate of our University, chose the place for station. It was his diplo-
ma project. Later he became the chief engineer who designed and built this station.

The Station was built by quite an easy way. Generating, hydromechanical and additional
equipment was installed in a rectangular reinforced concrete block. The block was towed by sea
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and was set on the sea bottom. Little dams of stone were made on the left and right sides of the
block. As a result, Kislaya Guba became isolated from both sides.

This tidal power station Kislaya Guba has been working since 1969 as a part of Tuloma
cascade.

The scientific base of the Polar Research Institute of Marine Fisheries and Oceanogra-
phy named after Knipovich N. M. with testing area was created at the station.

In 1992 the station stopped working because of financial difficulties. Fortunately, it was
located far from the roads and small number of employees working there could save the station
from robbing and destroying.

In 1995 the station received the status of "Monument of Science and Technology of the
Russian Federation™ because of its unique construction, its design and its unique location (the
Acrctic Region).

At the beginning of 2000s, it was decided to restart Kislaya Guba tidal power station
operation with testing new hydraulic equipment. Only at the end of 2004 this tidal power station
started working again at full capacity.

This was the story of the first tidal power station in Russia. Unfortunately, for some rea-
sons, this kind of stations has not become popular among specialists.
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BUILDING INFORMATION MODELING

This work is mainly about building information modeling (BIM) technology and its ex-
ploitation in the structure analysis and designing of building structures. The main goal for the
material covered is to represent the use of BIM technology as part of a design development
process or BIM framework that will lead to a more comprehensive, complex and integrated
structural design — a design by which an adequate constructive solution can be achieved in har-
mony with an internal architectural ideas and spatial purpose.

In these concepts, the computer creates an individual, unified representation of the
whole building. The primitives from which the BIM software composes these models are not
the same ones used in traditional computer-aided design (CAD) (points, lines, curves). The BIM
application models with virtual building components hold attributed information about actual
elements and systems [1]. Many of the benefits are evident — for example, changes made in one
view propagate automatically to every other elevation, section, callout and rendering of the
project (Figure 1).

Figure 1. Elevation, plans and 3D view

BIM deals with higher-level operations than traditional CAD does. It deals with placing
and modifying entire objects rather that placing drawings and modifying sets of lines and
points. Moreover, building information modeling platforms allow you to do some standard
drafting if needed.

Another important concept is that BIM model encodes high-level design intent. Within
the model, walls and floors are modeled not as a series of 3D forms but as virtual walls and
floors with material types and properties. Consequently, if a level changes height or a wall
changes width, both of the objects automatically adapt to the new values. If the wall moves, any
floor that has a relationship to that wall regulates automatically [1].

In the process of design, we often need to draw an element several times to see it in dif-
ferent views and representations. Drawing a door in a plan does not automatically place a door
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in your elevations or sections. Therefore, the traditional CAD program requires that you draw
this object multiple times [4]. In a BIM environment, you need to model an object just once
and reuse it many times.

There is more to the idea of not drawing anything more than once than just saving time
in the initial work of design representation. Therefore, if someone wants to move that door or
beam, then suddenly every other representation of the element needs to be found and its location
changed [1].

You can do more than just drafting. So, as someone creates an object in a BIM software
platform, you are not making a drawing. You need to specify only as much geometry as is re-
quired to locate and describe the building objects that will be placed into the model [5]. For
example, if you want to place a door into the wall, you will specify only what type of door it is
and how far along the wall, it is to be placed. Consequently, you just choose the type of door or
truss from a library and pick the location in a wall.

In BIM environment you are creating a building information model. It cannot be con-
fused with making a usual 3D drawing of a building. A classic CAD 3D model is just another
representation of a building model with an equal incompleteness as a plan or section. A com-
plete 3D model can be cut to show the basic outlines for sections, callouts and plans.

All objects in a building information modeling environment have parameters. These ob-
jects encode much more data than just simple geometry, like the ability to have much more
information about the objects themselves and connected objects [3].

Unlike usual CAD systems, in BIM building information data are attached to each
building object and, therefore, creating complex architectural and structural content libraries
(electrical, plumbing, landscape, mechanical and other libraries). BIM systems usually allow for
numerous operations on the created and stored data that can include rich rendering and simula-
tion capabilities, quantity takeoffs, schedules, collaboration, and other actions.

Nowadays, some software platforms support BIM concepts and principles. They are Au-
todesk Revit, ArchiCAD, Bently Architecture and Tekla Structure [1].

The BIM Revit platform is a documentation and design system that maintains the de-
sign, drawings and schemes that are necessary to a construction project. BIM provides infor-
mation on project design, quantities, scope of work and building stages when required. It is a
software platform with multidimensional capabilities with instruments to plan and monitor vari-
ous phases in the life cycle of the building. The platform also has a cloud integration, which
allows engineers to produce and find the customer objects and other essential parts they need to
create their BIM models [2].

ArchiCAD creates a 3D BIM and all the necessary documentation and visualization.
Based on deep knowledge of the architectural process, ArchiCAD’s BIM reproduces the way
real buildings are constructed. ArchiCAD’s BIM instruments include everything from town
planning to intricate details, from functional studies to comprehensive designs. ArchiCAD in-
cludes combining architectural freedom with the BIM with a complex set of tools that supports
the design progress [5].

Bentley Architecture software provides architects and designers with a number of tools
to explore various design combinations in order to make better-integrated design decisions, and
to calculate possible costs and predict performance. It supports all steps of the architectural
working process, from conceptual structure design to construction documentation. It also pro-
vides visualization, drawing production, and presentation of quantities and costs [5].

Tekla Structures is a BIM’s software platform. This platform allows designers to make
and control 3D structural models (that can be made from concrete, wood, steel) from concept to
production. Tekla Structures supports the automatic process of creating shop drawings along
with the development of computer numerical managing files for controlling fabrication ma-
chines [5].
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The following difference of BIM plat-
form from traditional CAD is that all objects
in the building model belong to categories
(Figure 2). Categories include columns,
beams, trusses, and foundations. They are
broken down into families with a similar pa-
rameter sets, common use and identical 3D
representation. A family typically have one or
more types. The type determines what proper-
ties an object possesses, how it operates with
other objects and how it can be represented
into various forms [1].

Before carrying out structural analysis,
it is necessary to define all the loads that the
structural model must support. With the help
of Revit, the user can apply point, line and
spreaded loads. Loads can be applied either by
sketching or by using host elements. The loads
can be regulated before or after placing them

[2].

BIM’s tools allow modeling site to-
pography, creating a building pad and creating
landscape site objects using Revit (Figure 3).
There are two main ways of creating site to-

pography with the help of Revit: by inde-
pendently placing points or by importing a
computer-aided design (CAD) file with topo-
graphical data.
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Figure 2. Relationship between categories,
families and types

The simplest way of modeling topography is placing points that will determine and in-

terpolate a surface based on their elevation.
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Figure 3. Sketching a building pad outline/finished
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Figure 4. Sun display/Sun path diagram

The second method involves importing current CAD data with contour lines that are
correct in elevation, then using those data to create the topography.

Revit has a built-in visual display function that allows you to visualize natural lighting
and shadows based on your project location and orientation (Figure 4). You can type and search
a position in the Project Address under the Location tab. Revit will survey and apply the nearest
weather station data automatically [2].

Considering everything, Building Information Modeling is significantly transforming
21-century practice activities and is totally changing the way structures are designed and con-
structed.
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INNOVATIVE TECHNOLOGIES IN CONSTRUCTION

All we think about the future, how about something far. However, we do not even imag-
ine how much it is close. If we look at the technologies that were used 10 years ago, we will be
surprised how much they have changed, improved, transformed. Every year all industry fields
develop faster and faster, and the construction industry, especially construction industry.

Now there are many new technologies in the construction industry. For example, Struc-
tural 3D Printing is very popular now. It is an innovative technology of houses, bridges and
other structures printing. The idea is very simple: This printer is very similar to common 3D
printer, which is used in many spheres now. You just need to design a building in the computer,
load the material and click on the Start button, but the technology itself is very complex. One of
the first companies that created such printer is Chinese company WinSun Decoration Design
Engineering Co. Their three-dimensional printer has a sufficiently large size- 150 meters long,
11 meters wide and 7 meters in height.

Model of the printer created by WinSun Decoration Design Engineering Co.

Company demonstrated how one such
machine ‘printed’ for twenty-four hours 10
houses ranging from 20 to 200 square meters.
At the same time, the average cost of one
building construction was about 4,800 US
dollars. Six months later, the company
showed the creation of a multistory building.
In the process of building printer uses a spe-
cial material - a mixture of concrete, fiber-
glass, sand and hardener. [3] [5]

‘Printed’ houses
Not so long ago, the construction of the first Russian printed home has been completed.
The company Apis Cor demonstrated it in December 2016. The house was built in the town
Stupino, Moscow region, its area - 38 square meters. The total home construction time- 24
hours. [6]
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Construction of the house by Russian company

Such technology can save in the construction 60 percent of material, 70 percent of time
and 80 percent of labor. It reduces the cost of constructing buildings by two thirds.

No less interesting thing is the invention of Self-Healing Concrete. Through a project
called Materials for Life (M4L), researchers from the School of Engineering at the University of
Cardiff, in Wales, are conducting the first major trial of these materials in the U.K. The team,
which also includes scientists from the University of Bath and the University of Cambridge,
both in England, will evaluate the viability of three types of self-healing concrete: one with
shape-memory polymers activated by electrical current, one with healing agents made from
organic and inorganic compounds, and one with
capsules containing bacteria and healing agents.
M4L’s goal is autonomous infrastructure—
roads, tunnels, bridges, and buildings—that can
repair themselves without human intervention.
The team’s goal is to “create sustainable and
resilient systems that continually monitor, regu-
late, adapt, and repair themselves without the
need for human intervention,” said Cardiff pro-
fessor and M4L principal investigator Bob Lark
in a press release. This invention could be very
useful in our time, and save a huge amount of
money. [1]
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Self-Healing Concrete
The next innovation is Houses made of cargo containers. Construction with using con-
tainers is very convenient and fast type of building. It is also cost-effective. One of the most
impressive buildings made of containers is CitizenM Hotel in London - budget hotel, built on
the banks of the Thames. At the same time the number of its rooms can be easily changed de-
pending on the season and the number of tourists coming to the capital of the United Kingdom.

(3]

CitizenM Hotel, London

Buildings made of paper. Of course, this
type of construction is not suitable for our severe
climate, but for countries with a milder climate is an
advantageous solution. Japanese architect Shigeru
Ban, firstly showed small, low-cost houses for the
victims of natural disasters and military action. As a
basis for these buildings he took cardboard tubes,
which, being intertwined with each other can create
a strong structure. Then Ban began to build large
building made of paper tubes. For example - Cardboard temple of John the Baptist in New Zea-
land. [3]

Cardboard temple of John the Baptist

Finally yet importantly thing | would like to mention is a technology, that is now only at
the development stage-- houses built on the principle of Lego. Israeli company Kite Bricks an-
nounced the start of industrial production of Smart Brick building blocks, which can greatly
speed up, simplify the process, and reduce the cost of construction works. These bricks are hol-
low inside, which is good for insulation and, as well as the installation of metallic elements to
make the structure stronger Another advantage of Smart Brick is their appearance. These

blocks are initially manufactured in such a way
that they do not need to be trimmed either outside
or inside the building. [3]
Construction on the principle of Lego

In conclusion, | want to say that every
day brings us something new. Our task is only to
find and refine those ideas that will help make our
lives easier and could save the environment.
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MASTERPIECES OF ANDREA PALLADIO

We are going to tell you about the masterpieces of the Italian architect Andrea Palladio
and about places where he lived and created these masterpieces.

Vicenza is a wonderful city in the Veneto, Italy, 60 kilometers west of Venice. All
grand families settled there from the 16th century. [5]

ANDREA Palladio (1508-1580), a prominent Italian architect of the late Renaissance
was born November 30, 1508 in Padua.

Soon the family moved to Vicenza where later Andrea Palladio
created his masterpieces. He was such an influential architect that follow-
ers of this master called his new neoclassical style in the European archi-
tecture as Palladianism. The city is a permanent exhibition of some of his
finest buildings. [5]

Palladio's father was a miller who settled in Vicenza, where in
1521 the young Andrea was apprenticed to a skilled stonemason. [5] How
did a humble miller's son become a world-renowned architect? [5]

The answer is that as a young man, Palladio excelled at carving
- - decorative stonework on column, doorways and fireplaces. He was plenty
|nteII|gent and lucky enough to come across a rich patron - Gian Giorgio Trissino (1478 — 1550)

A landowner and a scholar — humanist Trissino had a classical school for young Vicen-
zan nobility. Trissino recognized Andrea's ability, took him into his home, and educated him.
His patron persuaded him to change the name of the architect Andrea di Pietro to the nickname
Palladio as a reference to the wisdom of the Greek goddess Pallas Athena. It was on the advice
of Trissino future architect went to Rome to study ancient monuments, masterpieces of classical
Roman and Greek architects of that time such as Donato Bramante and Raphael.

In addition, on his return the famous humanist became his first customer. This first op-
portunity came to Palladio about 1538 while he was working as a stone carver on the recon-
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struction of the Villa Cricoli, near Vicenza, owned by the local humanist Gian Giorgio Trissino.
Palladio’s first independent designs were the Villa Godi (1538-1542) at Lonedo and the Villa
Pisani in Bagnolo (1544).

Their simplified style reveals little influence of ancient architecture, but at the same time his
emphasis on clean-cut cubical masses. The style of these projects foreshadows his future mature
style.

Ability to emphasize the harmony of construction, cleverly placing it against the back-
ground of the picturesque Venetian landscapes was useful to him later in the construction of
villas: Malcontenta (1558), Barbaro - Volpi at Maser (1560-1570), Cornaro (1566). The Art of
Palladio, based on a deep study of ancient architecture, absorbed the influence of Venetian Re-
naissance architecture, and became one of the peaks of the late Renaissance culture.

For many years the city of Vicenza had been considering how to refurbish its gothic law
court, the Palazzo Della Ragione

In 1546 Palladio's project to sur-
round the old building with loggias was
approved and he was commissioned to erect
one bay in wood as a model. In 1549 he

= began to construct two superimposed arcad-
= * ed loggias around the Palazzo Della Ragione
(completed 1617) known ever since as the
Basilica Palladiana.

= : Each bay of the loggias is composed
of an arch flanked by lintels supported by columns. The motif of such arch has been called in
English the Palladian motif since Palladio used it on the Basilica, which is the main sight and
the centre of Vicenza nowadays.

Entrepreneurs, prosperous from agriculture in the Veneto, commissioned the promising
local architect to design their country villas and their urban mansions. [5]The most renowned is
the villa Capra or the Rotonda (1550-1551) near Vicenza. It is considered the perfect building of
the architect. It is a simplified cube like mass capped by a dome over the central round salon. It
has identical temple porches on four sides of the block. The absolute symmetry of the de5|gn
was unusual in Palladian villas; the architect ex-
plained that it permitted equal views over the
countryside around the hill on which the villa sits.

The major theme of both his rural and ur-
ban building was temple architecture, with a
strong pointed pediment supported by columns
and approached by wide steps.[5] The impact of
harmonious lines and satisfying proportions is to
impart a viewer a feeling of benevolent calm.[5]
Palladio is the most therapeutic architect.[5]
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MINE RECLAMATION

Mine reclamation is the process

of restoring land that has been mined to a

natural or economically usable state.

’ Planning of mine reclamation activities

occurs prior to a mine being permitted or

started. Mine reclamation creates useful

landscapes that meet a variety of goals..

Modern mine reclamation minimizes and

mitigates the environmental effects of
mining.

What happens to mines after
closure?

Mining is a temporary activity,
where mine lifetime do varies from a few
years to several decades. Mine closure
occurs once the mineral resource is depleted, or operations are no longer profitable.

Mine closure

Mines have limited lifetime, which is determined by the size and quality of the mineral
resources being excavated. It typically takes two to ten years to shut down a mine, but it can
take more if long term ecology monitoring or treatment is required.

Mine closure process

Mine closure activities typically consist of several steps:

e Shutting-down: Reducing the number of workers. Only those are left, who are par-
ticipating in closing at present.

e Decommissioning: Selling the building and disposing of wastes.

e Remediation/reclamation: Actual process of restoring lands, biodiversity etc.

e Post-closure: Monitoring of lands, water and ecology.

Mine closure regulations and requirements

While mine closure is a somewhat new process for mining activities, it has already been
developed quite thoroughly. Before they have come into use, mines were left in a state as is.
Putting it simply - they were devastated. Abandoned mines can have a bad influence on the
environment, if the contamination is not being addressed than acid rock drainage or other dan-
gerous contaminations can be formed. Mine reclamation requirements are now given even be-
fore mine starts any operations and it is now an ongoing consideration throughout the mine’s
lifetime.

Financial assurance requirements

There are a number of cases where the owner of a mine was not able to follow the clo-
sure process due to force majeure circumstances, i.e. bankruptcy and such. To prevent such
nuisance situations, mining companies are required to provide financial assurance in the form
of a deposit, so those circumstances won't be able to prevent mines from closure process. De-
spite being new, those financial assurance requirements are being studied and improved with
each year, becoming more and more efficient and easy-to-do. Using best practices to reclaim
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mining lands after a mine has been closed comes at a cost—an estimated US$1.5 million per
mine [1].

Options for Mine Reclamation

There are quite a handful of options that are available for uses of reclaimed mining
sites, although the selection for the land usage is based on a several traits, i.e. economic state,
location etc. It is possible to use land in an economic way (industrialization) or productive uses
(grazing, agriculture, etc) [2]. There are some cases in which it could also be appropriate to
open the reclaimed mine site to community use, such as a public park. However, in a vast ma-
jority of cases, mining sites are converted into lands suitable for forestry or agriculture.

Environmental impact

The environmental impact of mining includes changes in scenery, formation of
sinkholes, loss of biodiversity, and contamination of soil, groundwater and surface water by
chemicals from mining processes. Erosion of exposed hillsides, mine dumps, tailings dams and
resultant siltation of drainages, creeks and rivers can significantly affect the scenery and it can
greatly affect the surrounding areas. In wilderness areas mining may cause destruction and
disturbance of ecosystems and habitats. In an ubran environment, mines produce pollution and
noise, thus they bring discomfort in people's existence. In addition, it is known that it affects
biodiversity as well.

Effects on biodiversity

Adverse effects can be observed long after the end of the mine activity. Destruction or
drastic modification of the original site can have major impact on biodiversity in the area.
Destruction of the habitat is the main component of biodiversity losses. Concentrations of
heavy metals are known to decrease with distance from the mine, and effects on biodiversity
follow the same pattern. Adverse mining effects on biodiversity depend largely on the nature of
the contaminant, the level of concentration at which it can be found in the environment, and the
nature of the ecosystem itself. Time alone does not seem to allow the habitat to recover
completely from the contamination. Remediation takes time, and in most of the cases will not
enable the recovery of the diversity present as before the mining activity.

Case Study: Island Copper Mine, Port Hardy, British Columbia, Canada

Island Copper Mine is located ~14 kilometers south of Port Hardy in Canada. It was
closed in 1995 due to resource depletion. Planning for mine closure began before the mine was
constructed in 1969, and the final closure plan was developed and submitted to the provincial
regulatory authorities in 1994. The mine closure plan was updated several times. The buildings,
operating machinery, and mobile equipment were sold, and all the structures, which were not
sold, were dismantled. The territory of 480 hectares of disturbed land was converted back to
productive woodland and wildlife habitat. The land dumps were reclaimed with grass, red alder
and pine seedlings. The site has already attracted a relatively large number of deer, bears, and
Canada geese. The decommissioned open pit was flooded with seawater from Rupert Inlet in
1996, creating a 330-metre deep lake covering 215 hectares.

Ereen Mine, Mongolia

The Ereen mining site is located in Mongolia. The mine was shut down soon after it
was acquired in 2009. In addition to the usual issues that come with mine closure and land rec-
lamation, the remoteness of the Ereen site posed unique challenges. Workers had to camp at the
site, special equipment was carried there from other countries. The project transformed the
former mine site into 44 acres of grassland, which is now used as pastureland for traditional
livestock grazing, also providing the source of fresh water. Two local families accepted respon-
sibility for ongoing site maintenance and management. In addition, they look after the water as
well.

Huehnerwasser Catchment at Welzow-South Coal Mine, Germany
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A truly unique reclamation project is underway at a location called Huehnerwasser,
where there was previously an open pit mine. While the reclamation project was closely
watched and monitored, the ecosystem was left to develop itself [3]. This gives a rare oppor-
tunity to observe and monitor a fledgling ecosystem. In 2005, the first steps of the project were
to deposit regional sediment, complete grading, and then fence it off. A local groundwater body
was allowed to establish on top of a clay layer. The area was observed closely, no seeds were
planted and no other active steps were taken to encourage plant growth. The project is set to run
for 12 years. The results from this project could hold discoveries not only valuable to the scien-
tific community, but also to the mining industries on possible ways to encourage the return of
closed mines to a natural state.

Northumberlandia, Newcastle, England

Northumberlandia is another truly unusual example of how mining operations and pub-
lic use of land can go hand in hand. This project was completed in 2012 in England. Actually,
Northumberlandia is considered to be a restoration-first project, wherein mining operations are
ongoing while an extra piece of land near the mine was converted to a large public park, partly
using material excavated from the mine. The park is open to the public free of charge and in-
cludes 6 km of footpaths.

Hunlunbeier, Inner Mongolia, China

Hunlunbeier is located in China. This area has rich coal reserves. The region is also the
largest natural grassland in the world. The grasslands are somewhat delicate, thus care is taken
during the reclamation process. Before any mining is begun, surface soil is stripped and stored
for future use. After mining at a particular location is complete, the stripped earth is stacked
layer by layer and dumped into the open pits in a stepwise manner. Finally, the last step of the
reclamation process includes beautification of the site, which mainly consists of introducing the
appropriate ecology. They also used a specific 35° angle for the steps to limit the waterpile and
for seeds to grow [2]. Finally, grass seed was sown, and plants began to grow. Today, the re-
claimed land is used for growing fruit and vegetable crops, which provide an additional source
of income to the local community.

Writer's opinion

I think that mine reclamation is a needed thing, as a successfully reclaimed mining site
can be used again for different purposes. Examples above have shown us, that it can be a graz-
ing land, a unique park, research project or just a restoration of ecosystem. It's what makes it so
good and useful for people despite this process being so expensive.
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ALIANZE ARENA

The Allianz Arena is a football
stadium in Munich, Bavaria, Germany
with a 75,000 seating capacity. Widely
known for its exterior of inflated ETFE
plastic panels, it is the first stadium in
the world with a full colour changing
exterior. Located at 25
Werner-Heisenberg-Allee at the northern
edge of Munich's Schwabing-Freimann
borough on the Fréttmaning Heath, it is
the second-largest arena in Germany
behind Signal Iduna Park in Dortmund.
The two professional Munich football
clubs FC Bayern Munich and TSV 1860
Munich have played their home games at the Allianz Arena since the start of the 2005-06
season. Bayern Munich purchased 1860 Munich shares for €11 million in April 2006. The
arrangement allows 1860 Munich to play at the stadium while retaining no ownership until
2025.

The large financial services provider Allianz purchased the naming rights to the
stadium for 30 years. However, this name cannot be used when hosting FIFA and UEFA
events, since these governing bodies have policies forbidding corporate

Allianz Arena also offers three day-care centers and a fan shop, the FC Bayern Munich
Megastore. Merchandise is offered at stands all along the inside of the exterior wall inside the
area behind the seats. Numerous restaurants and fast-food establishments are also located
around the stadium.Since 2012 the museum of Bayern Munich, FC Bayern Erlebniswelt has
been located inside the Allianz
Arena.The lower tier can seat | :
up to 20,000, the middle tier
up to 24,000, and the upper
tier up to 22,000. The total
capacity  includes 2,000
business seats, 400 seats for
the press, 106 luxury boxes
with seating for up to 174, and
165 berths for wheelchairs and
the like. There are four team
locker rooms (one each for the
two home teams and their
respective  opponents), four
coaches' locker rooms, and
two locker rooms for referees.
Two areas are provided where
athletes can warm up (approx.
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110 m? each). There are also 550 toilets and 190 monitors in the arena.

The stadium construction began on 21 October 2002 and was officially opened on 30
May 2005. The primary designers are architects Herzog & de Meuron. The stadium is designed
so that the main entrance to the stadium would be from an elevated esplanade separated from
the parking space consisting of Europe’s biggest underground car park. The roof of the stadium
has built-in roller blinds which may be drawn back and forth during games to provide
protection from the sun.

* Total concrete used during stadium construction: 120,000 m?

* Total concrete used for the parking garage: 85,000 m?

* Total steel used during stadium construction: 22,000 tonnes

* Total steel used for the parking garage: 14,000 tonnes

The arena facade is constructed of 2,874 ETFE-foil air panels that are kept inflated with
dry air to a differential pressure of 3.5 Pa. The panels appear white from far away but when
examined closely, there are little dots on the panels. When viewed from far away, the eye
combines the dots and sees white. When viewed close up however, it is possible to see through
the foil. The foil has a thickness of 0.2 mm. Each panel can be independently lit with white, red,
or blue light. The panels are lit for each game with the colours of the respective home team—
red for Bayern Munich, blue for TSV and white for the German national football team. White is
also used when the stadium is a neutral venue, like the 2012 UEFA Champions League Final.
Other colours or multicolour or interchanging lighting schemes are theoretically possible, but
Munich Police strongly insists on uni-colour only due to several car accidents on the nearby A9
Autobahn with drivers being distracted by the changing lights.With electricity costs for the light
of about €50 (USD$75) per hour only, the construction evolved such luminosity that in clear
nights the stadium can easily be spotted even from Austrian mountain tops, e.g. from a distance
of 50 miles (80 km).

Allianz Arena innovative stadium-facade lighting concept has been subsequently
adopted in other newly built venues, like MetLife Stadium near New York City, which lights up
in blue for the National Football League's Giants, green for the Jets and red for a concert.

Patrons may park their cars in Europe's largest parking structure, comprising four four-
story parking garages with 9,800 parking places. In addition, 1,200 places were built into the
first two tiers of the arena, 350 places are available for buses (240 at the north end, and 110 at
the south entrance), and 130 more spots are reserved for those with disabilities. The stadium is
located next to the Fréttmaning U-Bahn station. This is on the U6 line of the Munich U-
Bahn.From the subway station just south of the arena, visitors approach the stadium through a
park that was designed to disentangle and guide them to the entrance. An esplanade rises
gradually from ground level at the subway station entrance, practically building the parking
garage's cover, to the entrance level of the stadium.

On the other side of the Autobahn, the Fréttmaning Hill with its windmill affords a
marvellous view on the stadium. Also the Romanesque Heilig-Kreuz-Kirche, the oldest
structure on the area of the City of Munich designed to serve religious purposes, is located there
together with its copy, an artwork in concrete as a reminder for the village of Frottmaning
which disappeared with the construction of the Autobahn.

The cost of the construction itself ran to €286 million but financing costs raised that
figure to a total of €340 million. In addition, the city and State incurred approximately €210
million for area development and infrastructure improvements.

REFERENCES
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L'ENERGIE SOLAIRE COMME LA SOURCE ALTERNATIVE DE L'ENERGIE

Le développement des technologies ne reste pas sur place. De jour en jour les
chercheurs inventent les nouvelles méthodes des études et appliquent des connaissances regues
pratiquement[1; 5]. Plusieurs ouvertures sont indissolublement liées a la nature qui offre les
sources inépuisables de 1'énergie, les minéraux et plusieurs autres [2; 3; 4]. Le sujet de cet
article est important: 1'énergie solaire comme la source alternative de 1'énergie.

Dans le monde entier il y a peu de sources traditionnelles de 1'énergie. Les ressources
naturelles de pétrole, de gaz, de charbon s'épuisent, tot ou tard elles s'achéveront. Si on ne
trouve pas les sources alternatives de I'énergie, I'humanité a toutes les chances de rester
completement sans énergie. C'est pourquoi dans tous les pays développés on effectue la
formation qui concerne l'ouverture et I'élaboration des nouvelles sources de 1'énergic et
particulierement de 1'énergie solaire [6,7]. Depuis les temps anciens 1'énergie était utilisée par
les gens pour l'éclairage dans le logement, le séchage des produits, des vétements et etc.
L'énergie solaire est aujourd'hui 1'une des sources les plus perspectives de 1'énergie alternative.
A I'heure actuelle, il existe assez de mécanismes permettant de transformer 1'énergie du soleil en
celle électrique ou thermique.

En France, sur les collines de la commune de Le-Me en Provence, se trouve la vallée
immense des batteries solaires occupant le territoire de 200 hectares. 112 780 modules
ensoleillés générent 100 mégawatts de 1'¢lectricité. Dans les régions du Midi de la France il y a
de pareils mécanismes, C'est pourquoi chaque année dans ce pays on regoit plus de 4 gigawatts
d'électricité grace a I'énergie du soleil. La-bas, il y a encore de petites stations électriques
produisant 38 % de I'électricité de I'énergie solaire.

En France la premiére route de panneaux solaires est opérationnelle depuis le 22
décembre 2016 a Tourouvre-au-Perche, un petit village de Normandie. Cette route a été
inaugurée par la ministre de 1I’Environnement, Ségoléne Royale. Ce trongon de route solaire
s’étend sur un kilométre soit 2 800 m?. Ce morceau de route en fonctionnement est le plus long
jamais créé. En été 2016, en Vendée, la technologie a été testée sur un parking solaire. Les
panneaux solaires de la route tirent profit de la technologie Wattway. Les panneaux sont
raccordés au réseau é€lectrique et générent assez d’électricité pour alimenter toutes les lumiéres
de la rue du village, c’est-a-dire 1’éclairage de la rue, les feux, les panneaux et méme le mobilier
urbain situé a proximité.

Le systéme est facile a manipuler: des panneaux solaires trés fins sont directement posés
sur la route préexistante. Ensuite une résine vient avec une garniture de particules de verres, un
revétement qui n’a d’autre but que de protéger de ’usure. Ces routes sont capables de produire
de 1’énergie grace aux cellules photovoltaiques fabriquées par la Scop SNA a Toutouvre.
Débuté a la fin du mois d’octobre 2016, le projet a colté 5 millions d’euros et le ministére
imagine déja 1 000 kilometres de route solaire, comme le mentionne le site officiel de ce projet.

Aprés la premiére mise en ccuvre du procédé innovant Wattway sur le site de
Tourouvre, la France va proposer en 2017 un plan d’expérimentation de route solaire sur le
réseau routier national, premicre étape d’un programme de déploiement sur les quatre années a
venir [8]. La technologie de la route solaire sera utilisée sur une section de la route nationale
164 en Bretagne. L’aménagement de places de parking sur 1’aire de repos de Marzan sur
’autoroute de I’Etat (non concédée) RN165. En 2017, une expérimentation sera également
conduite dans le Grand Port Maritime de Marseille. L’une expérimentation a Marseille, avec ses
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170 jours de grand soleil par an, est plus logique. A titre de comparaison, Caen, ville normande
proche de Tourouvre, n’en a que 44 jours.

L'énergie solaire apportée par des panneaux photovoltaiques a plusieurs avantages: cette
énergie est inépuisable puisqu'elle est issue des rayons du soleil et, de ce fait, elle respecte la
nature et I'environnement. C'est une énergie trés fiable parce qu’il n'y a pas de risque de rupture.
Par ailleurs, l'intégration des panneaux photovoltaiques dans les logements est simple
et l'installation est facile & employer. Le colit de fonctionnement est faible et I'entretien est
réduit. En revanche, le colt de l'installation est relativement important, avec les aides
financiéres et la vente de 1'¢lectricité auprés de divers fournisseurs. La rentabilité de cette
installation est en quelques années. La lumiére du soleil est disponible partout, I'énergie
photovoltaique est exploitable aussi bien en montagne, dans un village isolé que dans les
grandes villes, dans le Sud comme dans le Nord.

Les avantages de 1'énergie photovoltaique a noter: 1'énergie photovoltaique peut étre
installée partout, méme en ville; 1'énergie photovoltaique est renouvelable et gratuite; sur les
sites isolés, 1'énergie photovoltaique offre une solution pratique pour obtenir de I'électricité a
moindre cofit; la revente du surplus de production permet d'amortir les investissements voire de
générer des revenus; le contrat d'achat est conclu pour une durée de 20 ans; les systémes
photovoltaiques sont fiables : aucune piéce employée n'est en mouvement. Les matériaux
utilisés (silicium, verre, aluminium), résistent aux conditions météorologiques extrémes;
1'énergie photovoltaique est totalement modulable et peut donc répondre a un large éventail de
besoins. La taille des installations peut aussi étre augmentée par la suite pour suivre les besoins
de son propriétaire; le colit de fonctionnement des panneaux photovoltaiques est tres faible car
leur entretien est trés réduit, et ils ne nécessitent ni combustible, ni transport, ni personnel
hautement spécialisé.

Les inconvénients sont également a noter: le colt d'investissement des panneaux
photovoltaiques est élevé; le rendement réel de conversion d'un module est faible; lorsque le
stockage de 1'énergie électrique par des batteries est nécessaire, le colt du systéme
photovoltaique augmente; les panneaux contiennent des produits toxiques et la filiére; de
recyclage n'est pas encore existante;le rendement électrique diminue avec le temps (20% de
moins au bout de 20 ans).
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PONT YAVUZ SULTAN SELIM, LE PONT DES RECORDS

Par son comportement hybride, le troisiéme pont sur le Bosphore résout I’équation
contradictoire d’un ouvrage suspendu et haubané a profil aérodynamique.

A cheval entre I’Europe et I’Asie, séparée par le détroit du Bosphore, Istanbul était
jusqu’en 2016 reliée aux deux continents par deux ouvrages suspendus a profil aérodynamique,
respectivement construits en 1973 et en 1988. En 2012, les autorités turques décident de réaliser
une nouvelle autoroute de 150 kilométres dotée d’un troisiéme pont pour décongestionner la
métropole et déporter le trafic international hors de 1’agglomération [4, 5]. En février de la
méme année, le consortium italo-turc Astal - dilgtas appelle I’ingénieur Michel Virlogeux et
Jean-Frangois Klein, administrateur du bureau d’études suisse T Ingénierie, pour répondre au
concours. Le programme insistait sur la qualité architecturale et imposait un ouvrage suspendu
dans la lignée des ouvrages existants [1, 4]. Autre impératif, remettre ’offre fin avril : les
concepteurs disposaient donc de huit semaines pour concevoir le projet. Ni une ni deux, les
deux ingénieurs, qui se connaissent bien, se mettent au travail et, en I’absence de données,
lancent une véritable «machine de guerre» en faisant appel aux expertises de leurs relations.

Un pont suspendu & haute rigidité

Deux mois plus tard, ils rendent un projet de pont suspendu et haubané & tablier
aérodynamique dont la silhouette élégante séduit d’autant plus le jury que les propositions
concurrentes ne présentent pas les mémes qualités esthétiques... et financiéres. De fait, la
finesse du profil reléve du tour de force quand on sait que I’ouvrage porte deux voies ferrées,
huit voies d’autoroute et des trottoirs latéraux [2].

Chiffres clés

Le plus long pont a haubans et suspentes : 2 164 m de longueur totale et 1 408 m de
portée entre les pylones. Les plus hauts pylones : 322 m de hauteur. Le plus long pont équipé de
voies ferrées. Le tablier le plus large : 58,50 m [3, 4].

Pour des raisons esthétiques et aprés validation par des essais en soufflerie réalisés par
le CSTB de Nantes, les deux ingénieurs congoivent un tablier a un seul niveau, suspendu, mince
(5,35 m d’épaisseur) dont le dimensionnement bat plusieurs records du monde. Cependant,
I’obligation de pont suspendu pose le probléme de la déformabilité de 1’ouvrage lors du passage
des trains : les cables porteurs de la suspension se dérobent sous la charge, produisant des
déformations verticales (fleches) incompatibles avec la circulation ferroviaire. Pour pallier cette
souplesse de fonctionnement, le tablier est rigidifié par des «cables de rigidification», autrement
dit des haubans, ancrés de part et d’autre des pylones en rives du tablier. Ce systéme stabilise
ainsi I’ouvrage en réduisant tres significativement les fleches. Des lors, la travée centrale, un
caisson orthotrope en acier, adopte trois types de comportement : une zone haubanée aux abords
des pylones ; une zone suspendue au centre de la grande travée, avec des suspentes ancrées de
part et d’autre des voies ferrées situées au milieu du tablier pour limiter les rotations de torsion ;
et entre les deux, une zone de transition qui régularise les déformations en mixant les haubans et
les suspentes [4].

Une portée rallongée

Autre tour de force : la construction, dont le concours stipulait qu’elle devait se dérouler
en 36 mois. Elle commence officiellement, le 29 mai 2013, date anniversaire de la prise de
Constantinople (1453). En réalité, le consortium Astaldilgtas, qui voulait sous-traiter la
réalisation de I’ouvrage, a pris le risque de démarrer les travaux avant méme d’avoir choisi les
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sous-traitants. Lorsque I’entreprise coréenne est arrivée, une avancée dans le Bosphore était
réalisée pour installer le chantier et les fondations des pylones étaient creusées. Contrairement
au programme qui stipulait I’implantation du pylone européen dans 1’eau, Michel Virlogeux et
Jean-Frangois Klein choisissent de le fonder sur la rive. Il leur faudra mobiliser une grande
force de persuasion pour convaincre I’entreprise d’allonger la portée du tablier, qui passe ainsi
de 1 255 m a 1 408 m, nouveau record dans la catégorie des ouvrages a «haubans suspendusy,
jusqu’alors détenu par le pont Russky (2012). «Au final, tout le monde s’est félicité de ce choix
judicieux qui a permis de sécuriser le planning et les colts en évitant les aléas des travaux
offshore», résume Jean-Frangois Klein. Battant des records mondiaux, cet ouvrage suspendu
s'inscrit sur la liste des réalisations spectaculaires dans la ville d'Istanbul [2].
Un temps de construction record

Le chantier a commencé de fagon classique par les fondations des pylones. Pas de fait
notable sinon un rythme intense, 7 jours sur 7, 24 h sur 24. Les appuis — culées, piles
intermédiaires, pylones de 322 m de hauteur, les travées de rive et les massifs d’ancrage sont en
béton (classe de résistance : C60/70) [4, 5]. Les massifs d’ancrage, gigantesques cathédrales
creusées a ciel ouvert a 60 m de profondeur, s’élévent peu a peu en intégrant les gabarits des
céables pour les futurs ancrages des torons du cable principal. Les travées de rive — des caissons
multicellulaires en béton pesant 170 tonnes par métre linéaire — se prolongent jusqu’a la
jonction avec le tablier en acier, 24 m au-dela des pylones. Les voussoirs (24 m de longueur et
pesant prés de 900 tonnes) sont levés et assemblés par encorbellements successifs jusqu’au
vingtiéme et stabilisés au fur et a mesure par les haubans [4]. Les voussoirs de la travée centrale
sont levés a I’aide de suspentes provisoires pour les premiers, puis avec les suspentes
définitives. Congus par Jean-Frangois Klein avec I’aide de I’architecte Frédéric Zirk, les pylones
sont de section triangulaire variable avec des fits élancés 1égérement convergents réunis par une
entretoise en partie supérieure. llIs ont été réalisés jusqu’a 208 m de hauteur avec un coffrage
glissant ; au-dela, avec un coffrage grimpant, qui facilite la pose des 22 boites d’ancrage des
haubans. Le clavage du pont Yavuz Sultan Selim, pére de Soliman le Magnifique, a eu lieu le 6
mars 2016 en présence du président Erdogan, cing mois avant 1’inauguration en aotit 2016 [4,
5].

LA LISTE DES SOURCES
1.Une ressource électronique: www.trt.net.tr/francais/turquie/2016;
2.Une ressource électronique: www.lefigaro.fr;
3.Une ressource électronique: https://structurae.info/ouvrages/pont-yavuz-sultan-selim ;
4.Une ressource électronique: www.infociments.fr ;
5.Une ressource électronique: www.culturebox.francetvinfo.fr.
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K.A. Konanuuros

Cmyoenm UDVHUC 1-2

Hayunvii pyxogooumenv — E.A. Qzanecan, cm. npenodogamensb Kagheopvl UHOCMPAHHBIX 513bl-
KO8 U NPOGhecCUOHANbHOU KOMMYHUKAYUU

L’ARCHITECTURE DE PALAIS DU LUXEMBOURG

En 1612, Marie de Médicis, veuve du roi Henri IV de France, a acheté la maison du duc
de Piney-Luxembourg pour construire a leur place un luxueux palais par I'architecte frangais
Salomon de Bross. Elle voulait nommer le palais des Médicis, mais les Parisiens, qui la haissait,
il a continu¢ a appeler Luxembourg.

En 1750, le Palais du Luxembourg est devenu le premier musée ou les visiteurs peuvent
voir des peintures de la collection du roi.

En 1793, le palais est devenu la «maison de la sécurité nationale» ou la prison nationale.
Il contenait Danton avant de I'envoyer a la guillotine. Comme il I'a fait avec ses nombreux en-
nemis.

En 1801, Napoléon a donné le batiment du Sénat frangais, qui reste a ce jour. L'archi-
tecte Alphonse de Gisors reconstruit le palais en 1836 afin que Marie de Médicis aurait a peine
reconnu son ancienne maison. A Parisiens aiment jardin encore...

Le palais du Luxembourg tient plus de la résidence secondaire que du palais officiel ur-
bain. Son plan est assez caractéristique des chateaux frangais, comme celui de Verneuil-en-
Halatte auquel Salomon de Brosse a participé. 1l se compose d'une cour carrée, la cour d'hon-
neur, d'un corps d’entrée surmonté d'un dome, le ddme Tournon, et de pavillons redoublés dans
le corps de logis.

Des nouveautés, comme le corps de logis qui prend une grande ampleur par rapport aux
deux ailes, ou encore la partie centrale monumentale, marquent le chéateau. Le palais du Luxem-
bourg est le résultat de la libre inspiration du palais Pitti demandée par Marie de Médicis qui,
s'ennuyant au Louvre, souhaitait notamment retrouver I'esprit Florentin et la douceur que ceci
lui évoquait notamment a travers I'emploi du bossage de pierre dans I'architecture du batiment
plutdt que d'un mélange de brique et de pierre, comme on en trouvait par exemple dans le pavil-
lon de chasse de Versailles.

Lorsqu'il fut décidé que le palais accueillerait le Sénat, Chalgrin réaménagea en-
ticrement l'intérieur afin de réaliser la nouvelle salle sénatoriale. Achevée en 1807, celle-ci,
devenue chambre des pairs sous la Restauration, fut redessinée en 1836 pour répondre au besoin
d'agrandissement. L'architecte choisi, Alphonse de Gisors, un éléve de Chalgrin, avanca la fa-
cade du batiment de 30 et 1 métres sur le jardin et aménagea dans I'espace ainsi dégagé un
nouvel hémicycle entre 1836 et 1842.

La salle du Livre d'Or est une salle voitée du rez-de-chaussée aménagée en 1817 par
l'architecte Baraguay, qui servait a recevoir le Livre d'Or de la Pairie, c'est-a-dire le nom des
visiteurs illustres de la Chambre des Pairs. Baraguay réutilise des boiseries et décors provenant
d'autres salles, et principalement des appartements de Marie de Médicis au palais du Luxem-
bourg et d'’Anne d'Autriche au Louvre. Les tableaux et les boiseries seront retaillés, redorés,
restaurés et pour certains largement repeints.

L'ensemble, tel qu'il apparait de nos jours a été entiérement restauré de 1997 a 1999 par
le Centre de recherche et de restauration des musées de France.

Cachée, puis de nouveau mise en lumiére, cette chapelle fut aménagé par l'architecte
Alphonse de Gisors lors de la campagne de travaux de mille huit trente seth, sous le regne de
Louis-Philippe. Cloisonnée pour la réalisation de bureaux de la chaine Public-Sénat en 1982,
elle retrouve son volume initial depuis le départ de la chaine parlementaire et une campagne de
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restauration est en cours. Cette campagne a pour objectif de pouvoir inclure la visite dans les
Journées du Patrimoine selon le veeu des questeurs.

La salle de lecture actuelle de la bibliotheque a été aménagée lors des travaux
d'agrandissement du palais de mille huit cent trente seth. Alphonse de Gisors, qui conduit les
travaux, suit la recommandation d'Adolphe Thiers et confie le décor du plafond au peintre
Eugéne Delacroix, qui travaille alors sur le plafond de la bibliothéque du Palais Bourbon, si¢ge
de l'autre assemblée. Il achéve d'orner la coupole en mille huit cent quadrant six. La
composition est inspirée du chant 1V de I'Enfer de Dante. Des infiltrations firent tomber les
toiles en mille huit cent soixante; Pierre Andrieu, éléve de Delacroix, les restaura.

La bibliothéque est désormais une salle en longueur, prolongée par deux cabinets, est et
ouest, dont les sept fenétres (toutes coté sud) donnent sur le jardin du Luxembourg.

Leconte de Lisle et Anatole France ont été employés a la bibliothéque du Sénat.

L'émission Bibliothéque Médicis, sur Public Sénat, est enregistrée toutes les semaines
dans I'annexe de la bibliothéque.

LA LISTE DES SOURCES

1.Une ressource électronique: https:/fr.wikipedia.org/wiki/Palais_du_Luxembourg -
Palais du Luxembourg
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/.B. Hosukoea

Cmyoenmra UCA 1-7

Hayunviii pykosooumenv — FO.C. Ilawmununa, npenodasamens kagheopvl UHOCMPAHHBIX S3bIKOG
U NpogheccuoHanbHOU KOMMYHUKAYUY

9KOJIOI'MYECKOE CTPOUTEJIBCTBO ITO-KAHAJACKH

[Tpum BEIGOpE >XUITbSI COBPEMEHHBII TOPOACKON KHUTETb OOBIYHO YUUTHIBAET PA3BUTOCTh
WHPPACTPYKTYpPHI, BHEIIHUI BHUJl pallOHA, PACCTOSHUE IO pabOTHI, KOIMYECTBO KBaJPAaTHBIX
METpPOB | IieHy. Pexke — To, N3 KaKUX MaTepHaJoB MOCTPOCH JIOM M KaKkHe XHMHUYECKUE Bellle-
CTBa HCIIOJIB30BAIKUCH NP oTaeNke KBapTupbl (5). M moYTH HUKOT/IA HE 3aJ{yMBIBAETCS O TOM,
HACKOJIbKO MHOTO IOM MOTPEOIIsieT PecypcoB M HAHOCHUT JIM OH Bpel OKpykaromie cpexe. Hc-
CIIENOBAHKA B Pa3sHBIX HAay4HBIX cpepax mpoBomsarcs mo Bcemy mupy. (3) A.. Ioramos, C.I.
AOpamsH, A.M. AXMEIOB CUHTAIOT, YTO «IKOPEKOHCTPYKIUS TOPOJCKOTO MPOCTPAHCTBA
JIOJDKHA CIIOCOOCTBOBATh TOMY, YTOOBI JBE MOACUCTEMBI — «TOPOI» M «IIPHUPOIHAST CPEAay —
FapMOHHYHO JOMOJHUIMA Apyr apyra.» (2) C mosBieHHEM TakoW aKkTyaJbHOH MpoOJIeMsbl, KakK
3arps3HCHUC OKPYKAIOIICH CPEbl, MOSBISACTCS AKOJIOTHYecKoe cTpoutensctBo (6). Urto ke
TaKoe IKOJIOTMIECKOE CTPOHUTEIBCTBO, KAKUE €0 OCHOBHBIC IEIM M 33a7a4i, KAKUMH METOJaMU
OHU JJOCTUTAIOTCSI U HACKOJILKO OHO 3(P(eKTHBHO B 6GOpBOE 3a «310POBBIi» MHUP BOKPYT HAC.

CyIiecTByeT TpU OCHOBHBIX CHCTEMBI KOJOTHYECKOHM cepTU(UKALIMN 3MaHUi: OpUTaH-
ckas BREEAM (Puc.1), amepuxanckas LEED (Puc.2), nemenkas DGMB (Puc. 3). Kaxnas u3
HHUX YYUTBIBACT OIPEIeICHHOE YUCIO KPUTEPUEB: OT dHEProdhHeKTUBHOCTH, SIKOHOMHHU BOJIHI,
HCIIOIb30BAHMS YKOJIOTHYECKUX MATEPHAIIOB JI0 3A0POBbS M OIAromoiydus )KUTeleil uwin pa-
OOTHHUKOB 37[aHHs, KOJMYECTBA OTXOJOB, 3BYKOBOTO U CBETOBOTO BIIMSIHUS OOBEKTa Ha OKpY-
XKarolyio cpeny. Kpome 3Toro, pedTHHT YYUTHIBAaeT HAIl[IOHAIBHBIE OCOOCHHOCTH W MECTHBIE
CTPOUTENBHBIE CTAaHIApPTHL. B 3aBMCHMOCTH OT KoJIyecTBa 6auioB, KOTOPOE MONyYaeT TOT WIH
HHOM MPOEKT, eMy IPHCYXJaeTcs OIUH N3 HECKOJBKUX cepTudukaToB. [lo camoil momysipHOi
cucreme BREEAM B mupe cepruduimposano 6onee 200 teicsa 3nanunit, mo LEED — oxomo 8
ThICsTd, 10 DGMB — wmenee 200 3nauuii B I'epmanuu u Actpun. (5)

BREEAM

Puc.1 Puc.2 Puc.3

HamnGonee 4éTko B CBOEM BBICKa3BIBAHUH NPHUHIUIIEI «3€JIEHOT0» CTPOUTEIHCTBA OTPa-
3un Poman CabnuH, ynpasistonmii maptHep «3eneHoro arentctBa GreenUpy (4) «InaBHBIH
HPHHIMI SKOJOTHYECKOTO CTPOHUTENHCTBA — 3TO MUHUMAJIBHOE BO3/CICTBHE HA OKPYIKAIOIIYIO
cpe/ly Ha IPOTSDKCHUH BCETO JKM3HEHHOTO IIMKIIA MPOAYKTa. MaTepuabl, U3 KOTOPBIX CTPOUTCS
00BEKT, TODKHBI OBITH dKOJIOTHYeckr Oe30macHbIMU. Ha naHHbBI MOMEHT — 3TO JepeBo (IpH
HPaBUILHOM €T0 HCIIOIB30BaHHUH), COJIOMEHHBIE OJIOKH, U3 KOTOPBIX ceifiuac MHOTO Yero Hauu-
HaeT CTPOHUTHCI. B 3TOM cMbIcie mIacTukoBast MPOIYKINs, SKCTPY3NOHHBIN MEHOTIOIUCTUPOI,
I[IBX — 3T0 HEe OYeHb HKONOrHYHO. Jlanee — 3KOCTPOUTETHCTBO CBA3aHO C IPOLECCOM JKC-
IUTyaTaluy 37aHus. DKOJOMa SBIAIOTCS SHeprod(G(eKTUBHEIMH, THOO K€ aBTOHOMHBIMU.
HyxHO coBceM HEMHOTO PHEpPruH, YTOOBI MX OTAIUINBaTh. "ABTOHOMHBIMH" 3HAYHUT, YTO OHHU
UCIIONB3YIOT aJbTEePHATHBHBIE HMCTOYHHMKH JHEPTHH, YTO MO3BOJSET CHIKATh HArpy3Ky Ha
OKPYXKAIOIIYIO CPEly 3a CHET TOTO, YTO HE HCIOJb3YeTCsl SHEPrusl NIEKTPOCTaHIMii, padoTato-
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[IMX Ha YIJIe U HeTh»

Kaxxmast ctpana HaXOIMTCS B MOWCKaX PEIICHUM JUIS JOCTHXKEHUS IeNeil: CHIKEHUS
MOTPEOJICHHsT SHEPTUU M BBHIOPOCOB YTJICKHCIIOTO Ta3za B aTMocdepy. [maBHas «kaHaICcKas»
Ujiesi- 3TO CO3/aTh THIIOBBIC NMPOCKTHBIC U CTPOHUTENbHBIC PEIICHHUsI, KOTOPbIe OYyAyT, Mpexae
Bcero, A0CTynHbI. (6) [IpuMepoM BOILIOLICHHS SKOJIOTHYECKOTO CTPOUTENbCTBa B Kanane sBis-
eTcsl MUIOTHBIN 3HeprocOeperaromuii mpoext goma Avalon Discovery 3.

Hauanoche Bce ¢ MpaBHTEIbCTBEHHOH MPOrpaMMbl B CTPOHUTENBCTBE IOJ HAa3BaHHEM
EQilibrium, B mepeBoae Ha pycckuii «paBHOBECHEY.

I'maBHast nzest SKCepUMeHTa — co3/1aTh JOM He IPOCTO YHeprocOeperaromyii, Ho 1 J10-
OUTHCS KaTeropud DHeprus+. (KOTAa SHEeprus, KyIUICHHas Y SHEProNpeIIpUsITHi paBHA WIH
MEHBIIIC YHEPTUH BHIPAOOTAaHHOW CAaMUM JIOMOM)

Wrak, nepsbiii [Tnnotusii npoexr EQilibrium Avalon Discovery 3.

DTO0T 3HEprocoOeperamuii MPOeKT Ha3BaIH - (abpukoit suepruu. [Ipeacrasiser coboit
COOPHBIN KHIOH JOM C MaHCapAO#, MmIommaapio 243 KB.M, BBITOJHEHHBIH U3 TOTOBBIX JJIEMCH-
toB. [Toctpoen dupmoii Avalon Master Builder B HoBom mukpopaiione B Red Deer, B mpoBuH-
iy Anb0epra, B COOTBETCTBHY € IIPHHINIIAMH 3KOJIOTHYECKH PAIlMOHATIBHOTO CTPOUTEIBCTBA.

B 3TOM mpoekTe HCHONB30BaHBI MECTHBIE MaTepUalibl, BO30OHOBJISIEMbIE HCTOYHHUKU
SHEPI'HH, CUCTEMA peKyIepalys, CHCTeMa cOopa JI0XKIEBOH BOJBI M BTOPUYHOE €€ HCIIOIb30Ba-
Hue. Ha kpbliie goMa ycTaHOBIIEHBI COJTHEYHbIE OaTapey U KOJUICKTOPHL.

T'omoBOE HCIONB30BAHKE JOMOM 3Heprun cocraBimsier 54,56 kBT*4/ kB.M B ro, a mpo-
u3BoauT 56,06 kBT*u/ kB.M B roa. ator moM caan B 2009 roay u npogad. A ¢pupma mpou3Bo-
QIUTENTb CTaBUT CBOEH IIEbI0 CTPOUTH 0Ma C HYJEBBIM OamaHcoM 3Hepruu. U camoe riaBHOE,
9T JIOMa HE MPEBBIMIAIOT CTOMMOCTh TPAAMIMOHHBIX AOMOB. IIpocTas, IUIaHUPOBKA IOMA.
(Puc.4,5) Bce panmoHansHO | JIAKOHHYHO.

FoctuHas H CnanbHsa
5,2M x 4M H 4x3

[=) Xonn

_“"°'=T_ 5x4,5
il s

CnanbHs Tex.

4,5x 3,7 nomMeuteHne
NNAH NEPBOMO
ITAXA rapax NNAH BTOPOrO ! i 3
145 m? 6x6,7 STAXA | i i
98 M2 ' i :
W ! 3 :
Watc-s-2p WORD-F- BN A -
Crpous, Caoi o Crpoiu Cacit o, | ‘ :

Puc.4 Puc.5

EcoTerra — mactep cTpouTenscTBa U3 noiaypadpuKkaTos.
oM BhIMoNHEH U3 Mony(haOpHKaToB, M3rOTOBJICHHBIX Ha 3aBOJIC, W JOCTAaBJICH Ha
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CTPOHMKY B BHAE TOTOBEIX 2yeMeHTOB. Ero cmontHpoBamu B Vcrtmene (npoBunims KaeGek)
BCEr0 3a HECKOJBKO AHEH. DTo OblIa JAeMOHCTpanus HCIOJIB30BaHMS MONTy(haOpHKaToB Kak
MEeTOo/1a, KOTOPBI ITO3BOJISIET ONTHMHU3HPOBATh KAYeCTBO U BPEMsI CTPOMUTEIBCTBA, a, CIIEOBa-
TENbHO, YMEHBUINTh HEraTUBHOE BIIMSHUE CTPOUTENBCTBA HA OKPYXKAIOLIYIO Cpeay. ITOT ABYX-
STaXHBIi TOM C MOJBATOM CIIPOCKTHPOBAH IS CETbCKON MECTHOCTH M MMeeT miomans 141 m2,
ITo cBOMM HEPreTUYECKUM XapaKTepucTuKaM oH Ou3ok K The Net-Zero Energy Home — nomy
¢ HyNeBbIM moTpebieHueM sHepruu. Ero romoBas motpeOHOCTH B dHepruu cocrapiser 43,88
kBreu/M2, B ToM uncie Ha o6orpes — 10,02 kBreu/M2. 'ogoBoe mpon3sBozcTBo 3ueprun — 43,56
kBTeu/M2: oT conHeunsIx Oarapeit nom momydaer 14,87 kBteu/M2, OT CONHEYHBIX KOJIEKTOPOB
— 22,61 kBreu/m2, TemioBoit Hacoc naet 3,04 kBTeu/M2, a B pe3ynbpTare peKynepalyn Teria u3
cTOKOB npon3Boautcs eme 3,04 kBreu/M2. JloM npoaaH u ycnemHo skciuryatupyercs. [Ipoext
o0cyxmaercs B Ipecce, Belb B «HACTOSIIES BPEMsl CTPOUTENbHAS JIEATENbHOCTh Bo PpaHunu
oTIM4aeTcst OypHBIM Pa3BUTHEM, M BBIXOJSIIAS IIPecca OTPAXKAET Pa3IMYHbIC aCIEKThI JAHHOM
JIEATENBHOCTH, COEPKHUT PEKIIaMy BCEBO3MOXHBIX BUJIOB CTPOMTEIBHOTO 00OPYIOBAaHMS, Ma-
Tepuanos.» (1).

OTedecTBEHHBIE 3aCTPOMIIMKY aKTHBHO OCBAaHBAIOT OIBIT aMEPHKAHCKUX M KaHAJICKUX
KOJUIET, MepeHnMasi JIydIine CTOpPOHBL. Poccumiickas apXUTEKTypa W CTPOHMTEIbCTBO IIOKAa HE
OrpaHHMYeHa CTPOTHMMH paMKaMH, HO IIPAaKTHKa HCIOJIB30BAaHUS HATYpPaJbHBIX BBICOKOKade-
CTBEHHBIX MaTepHajJoB yOeawsa M HAlNX COOCTBEHHHMKOB B CBOMX NpHOpUTETaxX. Briamenmbusr
3eMEJNIbHBIX YYacTKOB B PoccHm yke He pPeIKO 3aKa3blBAIOT MPOCKTUPOBAHHE M BO3BEACHUE
JIBYX3TaXKHBIX JKHJIBIX CTPOCHHUH, 00OPYAYIOT B IOMaX HECKOJIBKO CIAIBHBIX U TUTHCHUYECKHX
nomenieHu. brnaromaps NpUMEHEHHIO MPOrPECCUBHBIX CTPOUTENBHBIX TEXHOJOIMM B Halleh
CTpaHe BO3BOJATCS JBYXSTa)KHbIC aBTOHOMHBIC OCOOHSKH, IIOCTPOCHHBIC B JIFOOOM apXHTEK-
TYpHOM CTHJIE.

CIIMCOK JIUTEPATYPbI

1. IMamwmnuuna FO.C. SI3pIKOBEIC CpECTBA PEKIAMHOTO TUCKypca (Ha mpuMepe GhpaHIry3-
CKUX PEKIaMHBIX TEKCTOB CTPOMTENbHON TeMaTnku) B cOopruke: PomaHckoe KymbTypHOE U
SI3BIKOBOE HACJIEAME: UCTOPUS M COBPEMEHHOCTh MarepHuaiabl MEKIyHapOoJAHON HAaydHOM KOH-
¢bepenrmu. OtBercTBeHHbIN peqakrop: V.B. Ckxyparos. 2016. C. 420-425.)

2. [oranos A.Jl., Abpamsia C.I'., AxmenoB A.M., DKOpEKOHCTPYKIUSA TOPOJCKOTO TPO-
cTpaHcTBa Bosrorpasa Ha mpuHIMNax cyOypOaHM3alMM TOPOJICKHX TeppUTOpHH, BecTHHK
MI'CY, Ne6, 2014, C. 104-113.

3. Cocynosa I'.A. Langue et civilisation. M.: PO PTA, 2011. 59 c.

4. DnexTpoHHsI pecypce: http://svetik60.livejournal.com/14527 . html

5. DnekrponHsIil pecypce: http://www.the-village.ru/village/city/vlesu/113903-zelenoe-
stroitelstvo-ekologichnyy-dom-kak-chast-obraza-zhizni

6. DnektpoHHbIii pecypc: http://www.ecoinform.ru/ask/sushchestvuyut-li-
bystrovozvodimye-kachestvennye-ekologichnye-doma
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B.IO. Camogpanosa

Cmyoenm HCA 1-53

Hayunvii pyxosooumenv — E.A. Ozanecan, cm. npenooagamens Kagheopvl UHOCMPAHHBIX A3bl-
KO8 U NPOGhecCUOHANbHOU KOMMYHUKAYUU

L'ARCHITECTURE ORGANIQUE

L'architecture organique est une philosophie architecturale qui s'intéresse a I'harmonie
entre I'habitat humain et le monde « naturel ». Le concept d'architecture organique a été
développé par les recherches de Frank Lloyd Wright.

Frank Lloyd Wright est né le 8 juin 1867 a Richland Center dans le Wisconsin et mort
le 9 avril 1959 a Phoenix en Arizona. Il est un architecte et concepteur américain.

Il est l'auteur de plus de quatre cents projets réalisés, musées, stations-service, tours
d’habitation, hotels, églises, ateliers, mais principalement des maisons qui ont fait sa
renommeée. |l est notamment le principal protagoniste du style Prairie et le concepteur des
maisons usoniennes, petites habitations en harmonie avec I’environnement ou elles sont
construites. En 1991, il a été reconnu par I'Institut des architectes américains comme le plus
grand architecte américain de I’histoire.

Wright se positionne alors en rupture avec l'architecture classique européenne.

Wright a son style. Les forms principales sont géométriques. Par exemple le cercle, le
carré, le triangle. Les matériaux, préférablement locaux, les méthodes de construction, les
couleurs et les textures. Il a joué avec les éléments naturels du paysage, I'eau, les rochers, les
arbres, la végétation, les reliefs.

L'architecture organique a été un mouvement architectural moderne influencé par les
idées de Wright, mais bien que née aux Etats-Unis, elle s'est développée dans le monde entier.
En Europe, Alvar Aalto est souvent considéré comme se rattachant a ce mouvement.

Beaucoup de architectes ont travaillé avec 1'idée d'architecture organique. Par exemple
Gustav Stickley, Antoni Gaudi, Hector Guimard, Frank Lloyd Wright, Louis Sullivan.

En France, on peut citer les architectes Edmond Lay (Grand Prix d'Architecture 1984)
dont les ceuvres sont pour I’essentiel situées dans le sud-ouest du pays, et Hervé Baley qui
dirigea un atelier a I'Ecole Spéciale d'Architecture pendant une vingtaine d'années et a formé
ainsi de nombreux architectes aux valeurs de l'architecture organique. Parmi eux, Jean Pierre
Campredon qui fait vivre le site expérimental de "Cantercel” dans le Larzac, Philippe-Alain
Riou qui exerce sur toute la France et Luc Cazanave qui a réalisé de nombreux batiments a I'ile
de La Réunion.

Frank Lloyd Wright a construit la maison sur la cascade. C’est une maison construite
pour I'homme d'affaire Edgar J. Kaufmann entre 1936 et 1939. Elle se situe dans la municipalité
de Stewart, comté de Fayette en Pennsylvanie, sur la route 381, entre les villages de Mill Run et
Ohiopyle, 4 80 kilométres de Pittsburgh, aux Etats-Unis. La spécificité de la construction est le
fait qu'elle est partiellement construite sur une cascade de la riviere Bear Run, dans les
Allegheny Mountains. Le plancher est pavé en pierre, comme les murs, éléments en bois sont
en noyau, exécuté a haut niveau de maitrise.

En 1991, les membres de I'American Institute of Architects (AlA) déclarérent que la
maison était la « meilleure ceuvre de tous les temps de l'architecture américaine » et en 2007,
elle a été classée vingt-neuvieme sur la liste des principales ceuvres architecturales américaines
selon I'American Institute of Architects.

LA LISTE DES SOURCES

1.Bruce Brooks Pfeiffer. Frank LIoyd Wright. TASCHEN 2015
2.Une ressource électronique: https://fr.wikipedia.org/wiki/Architecture_organique
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H.A. Cmapuukos

Cmyoenm MUOCM 1-31

Hayunviii pykosooumens — FO.C. Iawununa, npenodasamens kageopsbl UHOCMPAHHBIX A3bl-
KO8 U NPOGhecCUOHANbHOU KOMMYHUKAYUU

APXUTEKTYPA POCTOBA BEJIUKOI'O

B nmammoif  cratee  mpexacTaBieHa  MHGOpPMamuMs O  IBYX  DJIaBHBIX
JocTonpuMedaTeabHOCTIX Poccuiickoro ropona Pocroa Bemmkoro — PocroBckoro kpemst u
Craco-SIKOBIIEBCKOTO MOHACTBIPS. BONpPOCHI apXHTEKTYpHl APEBHHX TOPOAOB TPAIHIIHOHHO
OPEICTABISIOT HMHTEpec il uccnenoBateneit [1; 4], B TpyaaXx COBpEMEHHBIX aBTOPOB
OCBEIIAIOTCS BOIIPOCHI COCTOSIHUS U Pa3BUTHUsI COBPEMEHHOH CTPOUTENBHON HEATEIbHOCTH Ha
MpHMEpE OTPACIIEBO# MPECCh CTPOUTEIBbHOM TeMaThk [2].

B mporecce u3yueHUs] UCTOPUYECKHX JOKYMEHTOB, CIENUATM3UPOBAHHBIX W3AaHMI
OBUIO OTMEYEHO, YTO B MEPUOJ CBOETO Bo3BedeHUs ropo] PocToB He nmen kakoro-mubdo o6o-
POHHOTO 3HAYEHWS, B CBS3U C YeM OOOPOHUTEINILHEIE COOPYKEHHUsI POCTOBCKOTO KpeMIIsi HIMEIOT
HEKOTOPBIE aPXUTEKTYPHBIC YIPOIIEHNS, KOTOPBIE MPUILIOCH OBl YCTPAHSTh B CIydae BOCHHON
OIACHOCTH — IIUPOKUE BBE3HBIE BOPOTA, OTCYTCTBHE MOJOIIBEHHBIX OOWHHMI[ B OalIHSX, JIM-
HUIO BEpXHero 06osi B OalIHAX MPOJOJDKAIOT OKHA C HAIMYHHKAMH W Apyrue. TeMm He MeHee,
KpPEMIIb TIOCTPOEH B TPAAUIUSAX PYCCKOTO 0OOPOHHOTO CTPOHUTENHCTBA Oosiee paHHETo Mepruoaa
U SIBISETCS MaMATHUKOM PYCCKOM BOGHHON apXHUTEKTYpPhI JOIIETPOBCKOTO BPEMEHH.

BcemupHbIe opraHu3aniy yAensioT OOIbIIOe 3HAUYCHHE OXPAaHEe UCTOPUYECKHX COOpPY-
xeHuil. B 310l paboTe MOKHO OTMETUTH CHHCOK OOBEKTOB BCEMHUPHOTO HACIEAUS, €KETOIHO
nononasieMbiii FOHECKO. C 1998 rona B uuciie MPETEHACHTOB HA BHECEHHE B 3TOT CIHCOK
HaxoauTcs U PocroBekuii Kpemis. [3, c. 240].

HUcropus Kpemutst mpencrasisier oco6blii uuTepec [5; 6]. Coopyxenue 3toro rpasiu-
03HOTr0 aHcamOIs MpoBoAMIOCH MouTH 13 yiet: Toibko k 1683 romy Pocrosckuii Kpemis Obu1
noctpoeH. UyTs Oosee cTa JIeT KOMITIEKC ITPONBETAN M pacmmpsics. POCTOB B Te TOIBI ABISICS
TJIABHBIM [IEHTPOM PETHOHA — KaK KyJIbTYpPHBIM, TaK M M PEITUTHO3HBIM. 3/1€Ch Pacrojaraics
LEHTp enapxuu SIpociaBcKoi 001acTH, 371eCh CTOSIIO MHOXKECTBO IIepKBei m xpamoB. ['opon
pa3BuBajics U Oorarel, a IIaBHOM MPUYUHON 3TOro ObUIa Kak pa3 peiluruo3Has xu3Hb. Ho B
1787 romy napckoii BlIacThio MPUHATO PEIICHUE O MEPEHOCE eMapXuu B cocequuit SIpocnasib —
B 1ieHTp obnactu. C Toro BpemeHu, kak PoctoBckuii Kpemib, Tak u Bech PocToB, HaunHatoT
TEPSATH CBOE 3HAUCHUE B )KU3HU Kpasi. ADXUTEKTYPHBIH KOMIUIEKC IOCTEIIEHHO 3a0bIBAETCSI, €0
MePECTAIOT MOANCPKUBATh B HA/IIeXKAIleM BHJE, MHOTHE ITOCTPOMKK NMPUXOIT B ymaaok. Bee
MIPUTOJHBIE Y YCTOWYMBBIC 3/IaHUSI OBLIM 3aHSATHI BIACTSMM TOPOJA IOJ CKJIAACKUE MOMele-
Hua. Hu B ofHO#M U3 IiepkBeil He MPOBOAMIINCH CITYXKOBI. APXHTEKTypa U HCTOPHIECKAs JOMH-
HaHTa PocToBa gaxxe morum ObITh mOTHOCTHIO cHeceHbl! IlleneBpom mpeBHEpyCCKON apXHTEK-
TYpBI MBI MOXEM JIF000BATHCS TOJBKO Oaromapst TopolckuM KymiaM. B 1860-x romax Kymis!
3aCTYNUINCH 32 KOMIUIEKC, X OH OBLI IMOJHOCTBIO BOCCTAHOBIICH M OTPECTABPHPOBAH HU CPE-
cTBa Bc€ Tex ke KymioB. C 3TOro BpeMEHM HauMHAETCsl HOBas CTpaHMLA B HcTOpuu PocToB-
ckoro Kpemuisi. BoJBIIMHCTBO €ro 3aaHMil MPOJOIDKAIOT MCIOJIB30BaTh B KayeCcTBE roCyaap-
CTBCHHBIX KOHTOP M XO3AHCKHUX MOMEIICHUH, HO Teeph 3TO MPOXOIUT MO KOHTPOJIEM OOIIH-
HbI ropoaa. JononxurensHo B 1883 roxy B 3manun benoii manatel otkpeiBaetes Myseld uep-
KOBHBIX JPEBHOCTEH, CTaBIIMH MPOTOTUIIOM Oyaymiero Myses-zanosennuka. B 1910 roxy — B
MOCJIEIHAE TOMBI IapCKOH BiacTd — ['ocyqapcTBEHHOM AyMOit ObIT yTBEPkKIEH HAMOHAIBHBIH
CTaTyc My3esl.

Cynp6a PoctoBckoro Kpemist mukmyanra. B 1953 rogy modtu Bce 37aHUS UCTIONB30Ba-
JIMCh U1 TOCYNApPCTBEHHBIX HYX/, 4 Ha BEPXHHUX OTaXaX IMaJIaT HAXOAUIIMCh KBapTUPBI. Bo
JIBOpE I'pakJaHe pa3BOIMIN JOMAIIHIO NITUILY, B YACTHOCTHU “‘paiickuil mpyxa” cTaji KynajabHel
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st yrok. Ho 23 aBrycra Toro sxe roma CTUXUs cKa3ajla CBOE CJIOBO: Ha PoctoB oOpymmics
MOIIHBIA cMepd. B pesymprate Kpemib cribHO mocTpaznan, ObUTH COpBaHBI KyIOJa ¥ KPHIIIH,
YHHAYTOXXEHBI (pecKu M pa3pymeHs! qoma. [lox BUIOM KOCMETHIECKOH PEKOHCTPYKIUH apXu-
TEKTOPBI MPOBENH MOJHOLEHHOE BOCCTAHOBJIEHHE aHCAMOIs ¢ MapaiedbHON HaydHOU pado-
TOH. B UTOre KOMIIIEKC MOCTENIEHHO BBIBEIEH U3 XO3HCTBEHHOTO MCIOIB30BaHUs, 3/1ECh CTal
pas3BuBatbest My3eil. B 1995 roxy o ObLT BBeeH B COCTaB OOBEKTOB KYJIbTYPHOTO HACIEAMSL.
Ceituac xe PoctoBckuit Kpemib — 3T0 HECKOIBKO MaMATHUKOB apXUTEKTYpHI B BEACHUHU TOCY-
JTAapCTBEHHOT'O My3es-3aloBeHUKa. 1 He 0 KakuX yTKax B IPYyAy pedd U ObITh He MOXeT. Bo-
IIpocaM PECTaBpaIi MOCBSIIEHB! TPYABI CIIENHAINCTOB PAa3IMYHBIX HAYYHBIX CIICIHAIBHO-
credl. Hampumep, «rydmme mactepa 1o 3aka3y narpuapxa Hukona paGoTanm Hax co3naHueM n
ykpamenueM Hoso-HepycamumMckoro (BockpeceHCKOro) MOHACTBHIpS, MOPA)KaBIIETO ITBIIIHO-
CTBIO U BenukoienueM. Ha cTpouTenscTBe cobopa MIMPOKO HCIONB30BAIHCH H3pa3libl, 4TO
CTaJIo LIKOJIOW HOBBIX TPAIMIMI 30[uecTBa. B HacTodmee Bpemst BeeTcs MUpoKoMacTabHas
pecTaBpalys YHUKaIbHOTO COOPYXKEHHs CHIIaMU CTpoHuTenbHON koMnanuu «bantCrpoit», 3To-
My @peamiecTBoBana Ooiblas HCCIEAOBaTeNbCKass padoTa, NMPOBOAMMAS CIEHHUAINCTAMU
MI'CY moj pyKOBOJICTBOM 3aBEAyIOLIEro Kadeapoil MCIBITAHUS COOPYXCHUi, mpodeccopa
10.C. Kynuna.» [4]

Kpemiib umeer oauHHaanate OalmleH, MPEICTABISIET MHTEPEC TAaKoKe CIeIyIoIas WH-
(dopmarusi.

1. Vkpamenuem YcreHckoro cobopa cuuraercsi 3ponnuna(1682—1687), ocobenHo-
CTBIO KOTOPOH SIBISETCS YETHIPE HU3SIIIHBIC TJIaBBl. VICTOpHS MOSBICHHUS KOJIOKOJIOB Ha Hel
CBsI3aHa ¢ UMEHEM MHTpomoauTa MOHBI, 10 3aKa3y KOTOpPOro ObLIO co3maHO 13 KOJIOKOJIOB.
IMepBbiMu konoKkodamu siBisitoTest «[lonueneiinbrity, Becom 1000 mynoB u komokon «Jlebeapy,
BecoM 500 mynoB. Camblid Gonpiioi kosokon - «Ceicoi» kotopsiid Becut 2000 mymoB. AH-
caM01b U3 15 KOJIOKOJIOB, COXpaHMBILIMXCS 10 HAIIETO BPEMEHH, OTJINYaeTCs MINPOKHUM JTrama-
30HOM TOHAJIBHOCTEH, KOTOPHII MO3BOJISIET Ha3BaTh €ro OAHUM M3 JIy4dniuX B Poccum.

2. Ycnenckuii co6op (1508—1512) npencrasisier co60ii KUPIUYHOE COOPYKEHHE BbI-
coroii 60M, BKIrouas kpect. [19Tb rmaB cepeOprcToro 1BeTa HAMTOMUHAIOT OJHOMMEHHBIH Moc-
KOBCKHIA cobop B Kpemure.

3. Lepxorp Crnaca Ha CeHsIX 3aMMCTBOBaJIa HEKOTOpHIE YEPTHI Aekopa cobopa Ycrme-
Hus [IpecBaroit boropoauusl. Byayun noctpoeHHo nojx foMamHuil Xxpam Mutponoiauta Monst
CeicoeBrya B 1675 romy, OHa OTJIHYACTCS CTPOTOCTHIO M MIPOCTOTON (POpM.

4. llepxoBp Moanna Borociosa npencrapiseT co0oi MATUINIABBIH YeTBEPUK HA BBICO-
KOM TIOJIKJIeTe. XapaKTepHOil 0COOEHHOCTBIO Xpama SIBISIFOTCS YIJIMHEHHBIE [HIMHIPUYECKHE
6apabaHbI (CBETOBOW IIEHTPAIBHBIH U TIIyXHe OOKOBBIE), CO3/IAIONIHE BIIEUATICHHE YCTPEMIICH-
HOCTH IIepKBH K HebGecaMm. B Xxpame mpekpacHO cOXpaHWINCH CTapUHHBIE (PPECKH, H300paXkaro-
e cueHsl u3 xu3Hu MoanHa BorocmoBa m ABpaamus PocroBckoro. Pocnmck xpama Obuia
3aBepuieHa B 1683 roay, o UeM CBHICTENBCTBYET COXPAaHUBINASCS HAANHCh HA BOCTOYHOM
crere nepksu. B 1950-x ronax nmox pyxoBoactBoM apxurekropa B. C. banure nepkoss MoanHa
Borocnosa Gputa 0TpecTaBpHpOBaHa.

5. MHorve namsTHHKA aHcaMmOJisl ObUIH MOBPEXACHBI B pe3yibTaTe cMepua 23 aBrycra
1953 ropa. [To3aHee Bce OHM OBLIH OTPECTABPUPOBAHEL.

WutepecHo, uro PocroBckuii Kpemiib akTHBHO HMCIIOJIB3YETCSI POCCUHCKUM KHHEMATO-
rpah)oM, UMEHHO 3/IeCh CHUMAJIMCh «IPEBHEPYCCKHUE» IMU30bl 3HaMeHUTOro GuabpMa Jleonuna
latimas «/Ban BacmmbeBud MeHsIeT IpodeccHroy.

Crenyromeii U3BECTHOH JocTONpuMedaTenbHOCTEI0 PoctoBa Benmkoro sBasercs Cra-
co-SIkoBneBCcKuil MOHACTHIPh, OCHOBaHHBIN B 1389 romy pocToBcknM emmckonom cBiTeiM Ha-
koBoM. Ecii mocmoTpeTts Ha Criaco-SIKoBIEBCKUI MOHACTHIPS C TIIABHOTO BXOMA, TO BBITJISIIUT
BCE OYEHb KPacHBO M XMBONMCHO. HO ecii mocMOTpeTh Ha 3TO C JAPYroil CTOPOHBI, TO OyAeT
BHJIHO, YTO 3TO HEC l'lapa}leIi’I IIyTb. 06 OTOM Ir'OBOPAT MOHACTBIPCKHUE CTCHBI U OCHOBAHHUE KO-
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JIOKOJIBHY — BUJIIMO, CPEJICTB Ha PECTaBpaINIo ObUIO HEAOCTATOYHO, ¥ Ha CTEHY UX HE XBAaTHIIO
[7].

Ha Tteppuropun Cnaco-SIKOBIEBCKOr0 MOHACTHIPS HaXOAWTCS TPH Xpama: 3aTaubeB-
ckuit cobop, JumurpueBckuii codop, SIKOBIeBCKas LEepKOBb. Bce OHHM BBICTPOEHBI B €IMHYIO
JIMHUIO BJOJIb BOCTOUHOH CTEHBI OOUTENIH — 3TO MPUIAET BHEIIHEMY OOJIMKY MOHACTHIPS CTPO-
THH KIaCCUYECKUI BU.

CoBpeMeHHOe 31aHKe cobopa BrIcTpoeHO B 1686 roxy B y3opouHom criie. KpacuBbie
CBOJBI IT0 33JyMKe apXHTEKTOPa OMUPAIOTCS Ha CTOJIIE], B KOJMYECTBE YETHIpeX. ANTaph OT/e-
JIEH KaMEHHOH CTEHOI ¢ MKOHOCTacoM. MeXIy CTOJIIaMy U CTeHaMH IepeOpOoIIeHb apKu.

B XIX Beke cobop ObuT OKpykEH npHcTpoiikamu. CeBepHBII kaMeHHbIH [akoBineBckuit
npuzen BeictpoeH B 1725 roxy. IMamepts cobopa Bo3BeneHa B 1836 romy. Bayrpu coxpanu-
nuck apeBnue ppecku 1689 roxa.

CoBceM BIUIOTHYIO K 3aTaybeBCKOMY INpHCTpoeHa SIkoBneBckas LepkoBb. OHa He-
CKOJIBKO a3 IepecTpanBaiach, ¥ TO, YTO Mbl BUAUM CETOAHS, 3TO YKE pe3yibTaT paboThl Ma-
ctepoB cepeannbl XIX Beka. XpaMm MOCTpoeH B CTWIIE KJIACCHIM3Ma, YKpAIleH KOJOHHAMH C
N3BICKAaHHBIMU PO3ETKaMH M CTYNEHYaTHIMU MOpTUKaMu. OTINYHNTE, T 3aKaHIUBaeTCs 3ada-
TBEBCKUH XpaM M HayMHaeTcs SIKOBJIEBCKHH, OYEHb MPOCTO: CHHUE KYyINOJa CMEHSIOTCS 3elle-
HBIMU.

Co6op Bo3BenéH B 1795-1801 romax B KIIACCUIIMCTUYECKOM JyXe MO MPOEKTY MOCKOB-
ckoro apxutekropa E. C. Hazaposa u kpenoctabix 30m4nx IllepemereBa Muponosa u Jymku-
Ha. OTpOMHBIH KyIOJI ONUPAETCsl Ha CHIIBHO BBICTYNAOIINE MMUJIOHBI, YKPAlICHHBIE IBYMS Ia-
paMM IUISICTP, BBIIOJHEHHBIX U3 HCKYCCTBEHHOTO MpaMopa. B cobope oueHb cBeTiIo Giiarosa-
P OKHaM anTapsi, BRICOKMM OOKOBBIM OKHAM H IIPOIOJITOBATEHIM OKHAM OapabaHa.

Iepen BXxoOM B XpaM — Tpare3Hasi CO CBOAYATHIMU IEPEKPBITHIMH, KOTOPBIE ONUpa-
I0TCS Ha J{Ba KBaJIPATHBIX CTOJIIA.

JIMMHATPUEBCKUH XpaM MOCTPOSH KaK XOJIOIHBIH, OTAILIMBAINCH JIMIIL HPUJEIbI, Ie
CITy’kObI COBEpIIANUCH KPYTIJIOTOJUYHO.

[lepBoHaUYaNEHO BCE MKOHOCTACHI XpaMbl OBUIH JIepeBSHHBIMHU, oqHaKo B 1860-x romax
MKOHOCTAC IIABHOTO XpaMa ObUTH 3aMEHEH Ha HOBBIH — B BHAE TpUyM(alabHOIl apKi U3 HCKYC-
CTBEHHOT'O Mpamopa.

Taxum oOpa3om, ABe TIIaBHBIE AOCToNpuMedarensHOoCcTH PoctoBa Bemukoro, Poctos-
ckuii kpemib U Criaco-SIKOBIEBCKHI MOHACTBIPh KaK OOBEKTBHI KYJIBTYPHO-HCTOPHYECKOTO
HAaclle[]1sl, HOJIHOCTBIO XapaKTepH3YIOT apXUTEKTypy roposa B uesnom. Ha npumepe Pocrocko-
ro Kpemist u Criaco-SIKoBIEBCKOTO MOHACTBIPSI MOYKHO TOBOPHUTH O HEOOXOJMMOCTH, BaXKHOCTH
1 3HAYMMOCTH PECTaBpalliM B COBPEMEHHOM MHpe, 0e3 Yero NaMsITHHKH apXUTEKTYPhI TEPSIOT
CBOE BEJIMYHE, KPACOTY, BO3MOXKHOCTb 3arIIHYTh B HCTOPHUYECKOE MPOILIIOE CBOErO OTE€UECTBa
CTAHOBUTCSI MEHEE SIPKOM.
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A.A. Anucvxoga

Cmyoenm UT'DC 2-9

T.A. lHlImpumep

Cmyoenm UT'DC 2-4

E.U. Epmakosa

Cmyoenm UI'OC 2-8

Hayunwiii pykosooumens — T.A. Epwiosa, kano. gunon. nayk, doyenm xagpeopvl UHOCMPAHHbBIX
A3BIKOG U NPOPECCUOHATLHOU KOMMYHUKAYUY

MODERNES RUSSLAND

Die Moskauer Staatliche Universitit fiir Bauwesen vereinigt Studenten aus vielen Stad-
ten. Russland ist nicht nur Moskau. Jede Stadt besitzt ihre Besonderheiten, Kultur und Sehens-
wiirdigkeiten. Drei Studentinnen der Uni machen mit ihren Heimatstidten bekannt.

Togliatti Wolga-auto werk

Die Stadt Togliatti hélt an diesem Un-
ternehmen. Jetzt ist die Anlage 50 Jahre alt. Im
Jahre 1966 wurde die Entscheidung getroffen,
ein modernes Automobilwerk in Togliatti zu
bauen. Am 3. Januar 1967 angekiindigt, wurde
der Bau des Wolga-Auto-werkes zur Komso-
molskaya Baustelle. Tausende von Menschen,
vor allem Jugendliche, gingen nach Togliatti
auf gigantische Baustelle. Heutzutage arbeiten
hier 40 tausend Menschen. Das Hauptgebdude
VAS hat 25 Stockwerke. Lange Zeit war es das
hochste Gebdude in der Stadt. Heute produziert
VAS fast 15 Auto-Modelle.

Schloss Garibaldi
Die Geschichte dieses wunderbaren Schlos-

ses begann im Herbst 2006. Zu dieser Zeit brauchte
die Stadt ein Hotel. Zwei russische Architekten grif-
fen mit Eifer nach der Arbeit. Max Rakhmanov und
Alex Cheboksarinov. Thnen gehorte die Idee, ein
Hotel in Form einer gotischen Burges zu errichten.
Es wird geplant, der Bau des Schlosses im Jahr 2018
abzuschlielen. Schon heute finden hier verschiedene
Veranstaltungen statt. Im Sommer 2015 wurden
Modenschau, Film- und Video -Aufnahmen, zahlrei-
che Fotoshootings durchgefiihrt.

Rjasan

Rjasan liegt am rechten Ufer des Flusses Oka, unweit des siidlichen Teiles des Natio-
nalparks Meschtschera. Mit tiber 500.000 Einwohnern ist es eine der grofiten Stadte Zentralruss-
lands. Rjasan wurde etwa im 11. Jahrhundert gegriindet und hief3 bis 1778 Perejaslawl. Bis ins
17. Jahrhundert hinein gehorte es zur strategisch wichtigen Verteidigungslinie an den siidlichen
Grenzen des Moskauer Fiirstentums. Wie in mehreren anderen Stadten an der Oka entstand hier
ein mdchtiger Kreml, also eine altrussische Zitadelle, die den Moskauer Staat vor mdglichen
Uberfillen aus siidlicher Richtung schiitzen sollte. Seit dem 18. Jahrhundert verlor Rjasan seine
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Bedeutung als Festung, stattdessen entwickelte sich hier der Handel und seit dem 20. Jahrhun-
dert gilt Rjasan auch als eine der bedeutenden Industriestédte.
Architektur

Sehenswert ist das historische Stadtzentrum, dessen streng geometrisches Straflennetz
am Ende des 18. Jahrhunderts entstand. Man findet dort historische zwei- bis dreigeschossige
Héuser aus jener Zeit sowie teilweise auch Holzhduser. Einige grofiere Strafien sind von "stali-
nistischer" Architektur der frithen Nachkriegszeit gepragt. Die Stadt verfiigt {iber ein bedeuten-
des Opernhaus, eine Philharmonie und zahlreiche Kirchen, Kldster und andere architektonische
Attraktionen.

Kremlin

Der Kern der Stadt ist der Kreml, dessen Geschichte bis 1095 zuriickreicht aber auch die
Alte Zitadelle um Borissow-Glebow. Markanter Punkt ist die prichtige Uspenski-Kathedrale
aus den Jahren 1693-1699 mit einer Fliche von 1600 Quadratmeter und einer Hohe von 72
Metern. Die gewaltige Ikonostase der Kathedrale hat eine Hohe von 27 Meter. Das ebenfalls
sehenswerte Palais von Oleg war die Residenz des Bischofs. Der Glockenturm (1789-1840),
fertiggestellt von den beriihmten Architekten Konstantin Thon und Andrei Woronichin, erhebt
sich in 89 Metern Hohe; mit seiner kaisergelben klassizistischen Architektur ist er von allen
Punkten der Stadt zu sehen.

Nischnewartowsk
Die Stadt ist nicht groB, hier leben fast 300.000 Einwohner. Griindungsjahr ist 1972. Es
ist die Nordlichste Stadt. Manchmal féllt der Schnee im Juni. Die Lufttemperatur im Winter
betriagt etwa minus 30. Die kilteste Temperatur kann bis minus 60 erreichen.
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Olfelder
Nischnewartowsk ist die Hauptstadt von
Samotlor, das ist die Olhauptstadt. Viele Olfel-
der liegen in der Niahe der Stadt. Die bekanntes-
ten Olfelder sind Samotlor und Ermakovskoe.
Die Menschen arbeiten meist im Ol Bereich.

Alescha
Wiinschenswert "Alescha" zu sehen. Es ist das Denk-
mal zu Ehren der Eroberer von Samotlor.

QUELLENVERZEICHNIS

1. Tourismus und Urlaub in der Region Rjasan [El-
ektronische Ressource] — Zugriffsmodus: http:// ryazantour-
ism. ru/ guide/ sights, offen.

2. Tripadvizor Russland [Elektronische Ressource] —
Zugriffsmodus:  https://www.tripadvisor.ru/  Attractions-
02323959 - Activities-Ryazan_Oblast_Central_Russia.html, offen.

3. FB [[Elektronische Ressource] — Zugriffsmodus: http://fb.ru/article//, offen.

4. LADA [Elektronische Ressource] — Zugriffsmodus: http://www.lada.ru/, offen.

5.  Einzigartige  Togliatti  [Elektronische  Ressource] —  Zugriffsmodus:
http://utgl.ru/unikalnaya-istoriya-tolyatti/, offen.

6. «Das lebendige Buch des Samotlorvorkommens»/ Sammlung: Jeremias Aiinus,
Margarita Anisimkova, Yuri Basusi, Nikolai Smirnov

7. «Nischnewartowsk: wie werden die Stidte» / Sammlung ed M.K. Anisimkova
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M.B. Kapanoees

Cmyoenm HCA 1-62

Hayunvuii pyxosooumenv — JILJI. Cudopenko, cm. npenodasamens Kageopvl UHOCMPAHHBIX
SA36IKO8 U NPOPDECCUOHANBHOU KOMMYHUKAYUU

STADT IN EINEM GEBAUDE

Wie konnten die Menschen den Sinn der Wortverbindung «Stadt - Gebédude» verstehen?
Kurz gesagt, ist das ein groes Haus oder ein Baukomplex, in dem die Stadtinfrastruktur vorge-
sehen ist: Wohnungen, Arbeitsplitze, Theaters, Schulen, Unternehmen, Institutionen, Kranken-
héuser und so weiter. Dort gibt es keine Verkehrsmittel, nur Lifts, weil es nicht erforderlich ist.
Hier konnen wir Baufortschritte verfolgen. Seit langem konnten Futuristen durch solche Bau-
projekte unsere Zukunft vorsehen. Aber kaum glaubt jemand, dass man auf diese ehrgeizigen
Ideen seit etwa 100 Jahren gekommen ist.

Der Kiinstler Grant Hamilton hat fiir die Zeitschrift «Judge Magazine» 1895 in seinem
Acrtikel in satirischer Form «Architektur der Zukunft» dargestellt [1] (B1). Diese Stadt hatte
Eisenbahn, Schule, Telefonzentrale, Arsenal, Theater und alles, was einer Stadt gebiihrt. Aber in
jedem Witz steckt sich auch Wahrheit. Und vor 35 Jahren hat der sowjetische Physiker A. loffe
ein wissenschaftlich begriindetes Projekt der sozialistischen Stadt fiir 1 Mio. Einwohner présen-
tiert [2, s. 125] (B2). «Das Haus» hatte keine Fenster. Statt des Sonnenlichtes waren Glithlam-
pen eingesetzt, fiir die Heizung wurde menschliche Wéarme verwendet. Zwecks der Warmein-
sparung hat «die Stadt» eine runde Form.

Erst spater in der zweiten Hilfte des 20. Jahrhunderts wurde die Idee «Haus-Stadt» in
zwei Richtungen weiterentwickelt:

Erste Hauptrichtung nennt man oft «vertikale Stddte», weil sich alle Einrichtungen und
Wohnsektionen auf vielen Geschossen von einem Gebaude befinden. Meistens sind das ein paar
Kilometer hoch Superwolkenkratzer. Zwei Beispiele: Tokyo Babel Turm von Toshio Odjima
(1992, Japan) fiir 30 Millionen Einwohner und das Projekt von Meraas Holding fiir Dubai. Das
zweite Gebdude ist 2400 Meter hoch, hat 400 Wohnsektionen. Energiequellen sind Wind,
Thermalwasser, Solarpanelen [1].

Fiir unbestimmte Zeit wurde die Errichtung der chinesischen «Sky City» fiir etwa
100.000 Einwohner verschoben [3](B3). Der Superwolkenkratzer sollte bestandig gegen Erdbe-
ben mit Magnitude bis 9 sein, dabei energieeffizient, 6kologisch und haltbar erhalten bleiben.
«Die Stadt» sollte 5000 Wohnungen, Hotels, 5 Schulen, Krankenhéuser, Sportplétze, Biiros und
Geschiften haben. Aber solche wichtige Probleme wie Bekdmpfung von Brinden in den oberen
Geschossen, Wege der Evakuation und Schutz gegen Wind konnten endgiiltig nicht gelost wer-
den. In Indien hat das niederldndische Projektbiiro MVRDYV das Projekt ,,vertikale Stadt“ ent-
wickelt [4]. Das ist kein Wolkenkratzer. ,,Amanora Apartment City - Future Towers*“(B4), so
heift das Projekt, hat 3500 Wohnungen verschiedener Art. Der Baukomplex ist in der ersten
Bauphase und hat schon ein ErdgeschoB, eine Garage und verschiedene Einrichtungen: Schule,
Schwimmbad, Geschifte, Bars, Cafés und ein Kinohaus, in Indien ist es unerlisslich. Zurzeit
arbeiten die Niederldnder an weiteren Projekten in Mumbai und Bangalore.

Zur gleichen Zeit wird die Idee einer schwimmenden Stadt entwickelt. Das ist auch ein
grofies Haus oder ein Baukomplex, aber auf einer schwimmenden Platte, wie es in den Projek-
ten «Venus» (B5) und «Freedom Sheep»(B6) vorgesehen ist [5]. Die zweite Stadt verfiigt sogar
iiber ein Casino, eine Kunstgalerie und einen Flughafen. Das Projekt «Floating City» (B7), das
von dem chinesischen Projektbiiro gemeinsam mit britischen Architekten ausgearbeitet worden
ist, ist bemerkenswert [5]. Die Besonderheit dieses Projektes besteht darin, dass der grofite Teil
der «Stadt-Insel» liegt unter dem Wasser (B8). Im unteren Teil gibt es Restaurant, Museen,
Einkaufszentren und andere Einrichtungen fiir die Unterhaltung. Als Verkehrsmittel in der Stadt
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werden Fahrstithle und kleine U-Boots eingesetzt. Die schwimmende Stadt soll komplett auto-
nom sein, Energie produzieren, Regenwasser auffangen und sogar eigene Bauernhofe mit ,,an
Bord* haben. Zunéchst war geplant, die ,,Floating City* in der Néhe der Kiiste von Macau im
Wasser zu bauen. Doch da sie sich selber versorgt, kann sie theoretisch tiberall liegen auch mit-
ten im Meer.

Diese «Hauser-Stadte» sind beste Varianten fiir iiberbevolkerte Regionen. Solche Stéidte
werden Witterungen, Unwetter ausgesetzt (z.B. die Einhaus-Stadt in Whittier [6], US-
Bundesstaat Alaska). Es wird keine schadlichen Abgase dank der Luft-Filtersystem geben. Die
Arbeits- und Wohnplitze liegen nah voneinander. Und «die Einhaus-Stadt» braucht weniger
Platz im Vergleich zu den Stadten auf dem Boden. Aber es gibt auch Nachteilen. Jede solche
«Stadt» ist zu teuer und wird lange Zeit errichtet und eingerichtet. In den meisten Projekten sind
Probleme mit Naturkatastrophen noch nicht gelost. Der ungeheure hohe Druck des Gebiudes
auf den Boden ist nicht in jedem Fall moglich. Die Ressourcen dieser Stidte sind begrenzt. Es
ist unverstandlich, was man mit «iiberfliissigen» Leuten unternehmen werden soll. Reparatur-
und Umbauarbeiten, Ausstattung und Anwendung von neuen Technologien bleiben noch prob-
lematisch bei diesen Projekten. AuBerdem haben die Einwohner von modernen Metropolen
viele psychologische Problemen: Stress, Depression, chronische Miidigkeit, psychische Storun-
gen und andere. Das Leben im «Bienenstock» konnten es verstérken.

Deshalb kann die Menschheit heute die «Stadt - Gebdude» noch nicht errichten. Man
braucht noch Zeit, um neue Technologien zu entwickeln und notwendige Kenntnisse zu erwer-
ben. Wahrscheinlich kann diese anspruchsvolle Idee nur als Alternative fiir die Zukunft sein.

QUELLENVERZEICHNIS

[1] Elektronische Ressource: http://gearmix.ru/archives/1615

[2] die Zeitschrift «Wissenschaft und Leben» Ne7, 2016, S. 148

[3] Elektronische Ressource: http://www.20min.ch/wissen/news/story/31622921

[4] Elektronische Ressource: http://www.dbz.de/ artikel/dbz_Vertikale_
Stadt_ MVRDV_ Rotterdam_bauen_in_Indien_eine_ganze_Stadt_in_die_1115035.html

[5] Elektronische Ressource: http://www.bild.de/reise/traumreisen/architektur-der-
zukunft/china-floating-city-atdesign-36621952.bild.html

[6] Elektronische Ressource: http://www.galileo.tv/life/dieser-stadt-leben-alle-nur-
einem-haus/
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A.0. Kocmprokoes

Cmyoenm UT'OC 2-7

Hayunviii pykosooumenv — B.B. Bonoxosa, xano. ¢unon. nayk, doyenm, 0oyeHm Kagheopuvl
UHOCMPAHHBIX S3bIKOG U NPOPECCUOHATLHOU KOMMYHUKAYUU.

EINMALIGE BAUWEISE IN CUPERTINO
In unserem Artikel wird einzigartige Bauweise am Beispiel anhang der Errichtung des

neuen Hauptquartiers des IPhone-Herstellers in Cupertino im Bundesstaat Kalifornien beschrie-
ben. Hier baut der Technikkonzern Apple seinen neuen Firmensitz.

Der bisherige Apple Campus befindet sich an der Adresse 1 Infinite Loop in Cupertino.
Dieser Gebdudekomplex umfasst 130.000 m2 (13 ha, 32 acres). 2006 bekam Apple von der
Stadtverwaltung mehrere Grundstiicke etwa 1,5 km 6stlich davon angeboten, um dort einen
neuen Unternehmenssitz aufzubauen. [2]

Diesen Campus hat der bekannte Architekt Norman Foster im Jahre 2011 entworfen.

Die Einzigartigkeit besteht in der Form des Gebaudes, in der energetischen Autonomie,
in der natiirlichen Liiftung, in der Verwendung der Elektronikbildung.

Auf dem Territorium befinden sich: das Hauptgebdude, das Auditorium, die
Forschungseinrichtung, der Parkplatz, das Fitness-Zentrum.

Es ist bekannt, dass auf diesem Territorium mehr als 9 Tausend diirreresistente Biume
gepflanzt sein werden. Das Hauptgebdude und andere Einrichtungen nehmen nur 20% des Ter-
ritoriums ein.

Das riesige neue Hauptquartier, das man das "Raumschiff" nennt, hat einen Durchmes-
ser von 461 Metern. Apple Campus 2 hat 4 Stockwerke und eine Tiefgarage fiir 2400 Autos. [4]

Der neue Apple Campus in Cupertino wird das energieeffizienteste Gebaude seiner Art
sein. Sie haben mehr als 95 % des Materials der abgerissenen Gebaude an dem Standort recycelt
oder wiederverwendet, indem sie neue Wege gefunden haben, praktisch jedes Stiick Beton, Glas
und Metall erneut zu nutzen.[3]

Insgesamt werden mehr als 3 Tausend gebogene Glasscheiben verwendet. Das sind die
grofiten Glasscheiben, die 14 Meter lang und 3,2 Meter hoch sind. Die Firma hat sie in Deutsch-
land bestellt.
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Das ist das grofite Gebédude in der Welt mit natiirlicher Beliiftung. Es braucht im Laufe
der 9 Monate keine Heizung und keine Klimaanlage.

Das Gebdude arbeitet ausschlieBlich auf den natiirlichen Quellen der Energie — es ist
mehr als 100 sonniger Paneele bestimmt.

Auf dem Dach von Apple Park sind Sonnenkollektoren mit 17 megawatt aufgestellt.
Das ist eine der groBten Sonnenanlagen in der Welt.

"Steve hat einen groBen Teil seiner Kraft in die Schaffung und Unterstiitzung kreativer
Umgebungen investiert. Wir sind beim Design, der Konstruktion und beim Bau unseres neuen
Campus mit dem gleichen Enthusiasmus und den Design-Prinzipien herangegangen, die unsere
Produkte charakterisieren”, sagt Jony lve, Apples Chef Design Officer. "Die Kombination aus
auBlergewohnlich fortschrittlichen Gebduden und hiigeligen Parklandschaften schafft eine wun-
derbar offene Umgebung fiir Menschen fiir kreative Gestaltung und Zusammenarbeit. Wir hat-
ten sehr viel Gliick, dass wir iiber viele Jahre hinweg eng mit dem bemerkenswerten Architek-
turbiiro Foster + Partners zusammen arbeiten konnten." [1]

Das Auditorium ist ein Glaszylinder ohne Spalten mit der Hohe von 6 Metern und ei-
nem Durchmesser von 50 Metern. Auf diesem Foto sehen Sie den Eingang ins Amphitheater,
das unter der Erde liegt.

Die Fldche des Theaters wird daneben 1,11 Hektar bilden, und der Saal ist auf 1 000
Menschen berechnet.

"Steves Visionen fiir Apple reichten weit {iber seine Zeit mit uns hinaus. Seine Absicht
war es, Apple Park zur Heimat der Innovation fiir kommende Generationen werden zu lassen”,
sagt Tim Cook, CEO von Apple. "Die Arbeitsrdume und Parkanlagen sind so konzipiert, dass
sie unsere Teams begeistern werden und zusétzlich die Umwelt davon profitiert. Wir haben
eines der weltweit energieeffizientesten Gebaude verwirklicht und der Campus wird vollstindig
mit erneuerbarer Energie betrieben." [1]

QUELLENVERZEICHNIS
1. Elektronische  Ressource: http://www.apple.com/newsroom/2017/02/apple-park-
opens-to-employees-in/1-april.html
2. Elektronische Ressource: https://en.wikipedia.org/wiki/Apple_Park
3. Elektronische Ressource: http://www.apple.com/de/environment/climate-change/
4. Elektronische Ressource: https://appleinsider.ru/tag/kampus
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B.I'. Menvnuxos

Maeucmpanm HUCA 1-31

Hayunviii pykosooumenv — B.B. Boaoxosa, xano. ¢unon. nayk, doyenm, 0oyeHm Kagheopuvl
UHOCMPAHHBIX S3bIKOG U NPOPECCUOHATLHOU KOMMYHUKAYUU.

DIE NEUEN TECHNOLOGIEN IM STRASSENBAU DEUTSCHLANDS

In der modernen Welt ist es sehr wichtig, die neuen Technologien zu verwenden. In un-
serem Artikel werden neue Technologien beschrieben, die das bekannteste und grofBte Unter-
nehmen Deutschlands Strabag verwendet. Die STRABAG AG ist seit mehr als 90 Jahren er-
folgreich und die Nr. 1 im deutschen Verkehrswegebau. Wir mochten einige von dieser Firma
verwendete neue Technologien vorstellen.

1) Beton mit GRINDING-Textur.

Das ist Beton, deren Struktur dabei hilft,
die Verkehrslarm-Belastung zu reduzieren.
Diese Betonfahrbahnen verfiigen iiber eine
larmoptimierte GRINDING-Textur [1].

e Dabei erhilt die Betondecke iiber eine
Schleifwelle mit Diamant besetzten Sige-
blittern eine Rillenstruktur mit fest defi-
nierten Abstinden und Ausmalen.

e  Ein enger Segmentabstand begiinstigt
die schallschluckende Wirkung der Grin-
ding-Textur.
e Die Kombination mit zusitzlichen, tieferen GROOVING-Rillen ist geeignet, Griffigkeit
und Wasserablauf zu verbessern und damit die Aquaplaning-Gefahr zu senken [3].

2) STRABATAN Ferroplan.

Produktbeschreibung

STRABAG Ferroplan wird als Industrieestrich auf Untergriinden verlegt, die extrem
hohen Beanspruchungen ausgesetzt sind. Das System eignet sich als Deckbelag besonders fiir
Anwendungsbereiche, bei denen die Druckfestigkeit herkommlichen Normbetons nicht aus-
reicht oder die Haftzugwerte des Untergrunds die Spezifikation nach Norm nicht erreichen.
Dariiber hinaus ist STRABAG Ferroplan bei Flichen einsetzbar, die fugenarm hergestellt wer-
den sollen, sowie filir Flachensanierungen, bei denen aus Kostengriinden das Ausbauen der be-
stehenden Betonflache nicht wirtschaftlich O :
erscheint [1].

FUNKTIONSWEISE

Die Stahlmatten werden mit Spezial-
haken und selbstschneidenden Hilti-HUS-
Ankern am Untergrund befestigt. Als Ab-
standhalter werden Betonstabstdhle @ 8 mm
verlegt. Der Einbau des Mortels erfolgt mit
einer Riittelbohle und zusétzlichen Flaschen-
rittlern. Die Oberflache wird geglattet und
mit Curing (Verdunstungsschutz) versehen

[1].

Es entsteht ein tiberwiegend fugenarmes, stark armiertes Estrich-System, das je nach
Ausfiihrung und Zuschlagstoffen mit einer Druckfestigkeit von 85 N/mm? bis 180 N/mm? her-
gestellt werden kann.[2] Vorteilhaft ist, dass jeder tragfihige Untergrund, z. B. eine defekte
Betonflidche oder eine Betonsteinpflasterfliche iiberbaut werden kann.
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ANWENDUNGSGEBIETE
Schrottlagerpldtze * Abfiillflichen in der Chemieindustrie (Anforderungen nach WHG)
» Temperaturbesténdige Fldchen in der Stahlindustrie « Fldchen fiir Abrollcontainer « Sattel-
Auflieger: Abstellflichen im Bereich der Stiitzen » Fahrstrafen fiir Kettenradlader ¢ Briickensa-
nierung * Schienenverkehr [1].
3) STRABATAN STATIFLEX
Instandsetzungsmafnahmen auf Fahrbah- e
nen, Briicken oder in Tunneln erfordern aufgrund ) R “
langer Aushirteprozesse der eingesetzten Bau- - =
stoffe haufig lange Einbauzeiten. So kann es zu = : , - -
starken Verkehrshbehinderungen und Staus kom- )
men. Neben der Umweltbelastung entsteht hier-
durch auch ein erheblicher volkswirtschaftlicher
Schaden [1].
Vorteile
»  Einlagiges Abdichtungssystem unter allen Asphaltbelédgen
*  Kurze Ausfiihrungszeiten
*  Ermoglicht Briickensanierungen an nur einem Wochenende
*  Minimierung von Verkehrsbehinderung
*  Hoher wirtschaftlicher Nutzen
»  Abdichtungsschicht wird in einem Arbeitsgang hergestellt
»  Kein Betonersatz bzw. Ausgleich mit PCC-Maortel oder Epoxidharz-Spachtelung er-
forderlich
*  Verbund aller Schichten
Der Belagaufbau erfolgt in mehreren Schichten: Zunéchst wird das hohlraumreiche As-
phalttraggeriist als Abdichtung und Profilausgleich in einer etwa 1,5 bis 2 cm dicken Schicht
auf die bestehende Betonfahrbahn eingebaut. Zur Glittung wird das Asphaltgeriist leicht ange-
walzt, eine Verdichtung erfolgt dadurch jedoch nicht. Im Anschluss folgt das Fluten mit dem
flexiblen Reaktionsharz Statiflex® EP, das mit Gummischiebern auf dem noch warmen As-
phalttraggeriist verteilt wird, bis die Hohlraume vollsténdig gefiillt sind (HANV = hohlraumrei-
cher Asphalt mit nachtréglicher Verfiillung). Aufgrund seiner geringen Viskositdt dringt das
Reaktionsharz sehr gut in das Asphalttraggeriist ein. Auf die noch nicht ausgehértete
STATIFLEX® BA-EP Dichtungsschicht wird nun die Asphalt-Zwischenschicht ,heil auf
frisch* eingebaut. Letzter Schritt ist die Herstellung einer Asphalt-Deckschicht [1].
Am Beispiel dieser Technologien konnen wir die Schlussfolgerung ziehen: Deutschland
spielt eine fithrende Rolle im StraBenbau. Die Verwendung von neuen Technologien ist von
groBer Bedeutung in unserer Zeit, um schnell und sicher zu bauen.

QUELLENVERZEICHNIS
1.Elektronische Ressource: www.strabag.de
2.Henning Natzschka: Strafienbau: Entwurf und Bautechnik Gebundene Ausgabe —
Dolby, Vieweg+Teubner Verlag; Auflage: 3 (13. Januar 2011), 580 S.;
3.Carsten Karcher, Dirk Jansen, Edeltraud Straube, Klaus Krass: Straenbau und Stra-
Benerhaltung: Ein Handbuch fiir Studium und Praxis Taschenbuch, Erich Schmidt Verlag
GmbH&Co; Auflage 10 (5. Oktober 2016), 416 S.
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A.A. Mockanesa

Cmyoenm HCA 1-11

Hayunviii pykosooumens — H.I1. Ilagniouko, kano. (puion. Hayk, OoyeHm Kagheopvl uUHOCMpaH-
HbIX SI36IKO8 U NPOpeCcCUOHANbHOU KOMMYHUKAYUU.

HPAMEHEHUE HAHOTEXHOJIOI'MiA B CTPOUTEJILCTBE

HanorexHonornst Hapsiay ¢ MHG)OPMAIMOHHBIMH TEXHOJIOTHSMH W OHOTEXHOJIOTHEH
CUNTAETCs OTHOM U3 CaMBIX PacIpOCTPAaHEHHBIX HayK 21-To Beka.

B mocnennue roasl Bexymue WHIYCTPHAIBHBIE CTPAaHBI MHpa YISISIOT MHOTO BHUMa-
HUS (UHAHCHPOBAHHIO NPOTPAaMM, HMOCBSIIEHHBIX Pa3BUTHIO M HCCIEJOBAaHUIO HAHOTEXHOJIO-
THH.

HaHOTeXHOJIOTHS — 3TO TEXHOJOTMS H3TOTOBICHHS CBEPXMHMKPOCKOINMYECKUX KOH-
CTPYKLHMH W3 Mepuaiiumx qactuil MaTepru [1]. OHa 3aHHMAETCs H3TOTOBICHUEM MENbYaiIInX
YaCTHI[ M CTPYKTYP M U3y4EHHEM X CBOMCTB, a TAKOKe BIUSHUEM 3THX HAHOYACTHIL U CTPYKTYP
Ha MaKpPOCKOIINYECKHE CUCTEMBI.

Tax uTo0 xe Takoe "Tano"?

TepMmuH "Nano” uMeer rpeyeckoe MPOUCKOXKICHHE W O3Ha4aeT “kapiauk” [2]. Opuu
HaHOMeTp (HM) paBeH OJHOW MWJUIMAapIHOH dacTh Merpa. Hanpumep, monexymna JIHK cocras-
msiet 2,5 HM, MOJIeKyITa IPOTernHa 5 HM, KIIeTKa IpUTpoLuTa 7 HM U YenoBedeckuit Bojaoc 80 Hm
B LLIMPUHY.

HaHOTEXHOJIOTHSI MOXKET CYIIECTBEHHO YIYYIINTh XapaKTEPUCTUKHU 3JaHHUil U 3HEpro-
cOeperaromux KOHCTPYKIHH, YTO SBJISETCS BaXKHBIM BOIPOCOM IJIs BCEil CTPOMTEIBRHON OTpac-
. DTO 0COOSHHO aKTyabHO JUIS IPOU3BOJMTENCH CTPOUTEIBHBIX MaTEPHAIIOB, CTPOUTEIHHON
MIPOMBIIUIEHHOCTH U PEMECIICHHBIX NMPeANpUsITHA. J{OCTIKEHHsS HAHOTEXHOJIOTHH SIBIISTFOTCS
MIOJIE3HBIMU TaK)Ke U1 apXUTEKTOPOB, HHKEHEPOB-CTPOUTEIICH, HHBECTOPOB M KOHEUHBIX MO-
TpeduTenei.

Baaroaapsi McnoJib30BaHHI0 HAHOTEXHOJIOTHI B 00/1aCTH apXUTEKTYPbI H CTPOM-
TeJILCTBA YJIYYINAIOTCS CJAeAYIOINEe XapaKTePUCTHKH 3aHMIi:

MHKPOKJIUMAT B MOMEIIEHUH, KOM(OPT 1 6e30MacHOCTh B 3[aHHUSX,
JOJTOBEYHOCTH 3JIEMEHTOB 3/1aHHsA (HanpuMep, (hacagoB, OKOH, IBEpeil, KPBII),
COKpAIllEHHE YHEPTroNnoTpedIeHHs 3a CUET HAHOTEXHOJIOTHIeCKHX 3 deKToB,
9HeprodpHeKTHBHOCTD U TOJITOBEYHOCTh LIEMEHTHBIX MaTEpHaIoB,
YCTOHYMBOCTB JJOPOKHBIX MOKPBITHH.

HaHOTexno.nornﬂ NpUMeHsieTcsl PU MPON3BOJCTBE:

® OTHE3AIUTHBIX TIOKPHITHH [ IepeBa, CTeKIa, OETOHa MM I1acTMacc,

® HAHOTEXHOJOTHYECKNX HH(PAKpacHbIX 3alIUTHBIX MOKPBITHA Ha CTEKJISHHBIX
MOBEPXHOCTSIX IS IPEJOTBPALICHHs] CHIILHOTO HarpeBa BHYTPEHHUX IMOMEIICHHH,

® [IEMEHTHOT'O COCTaBa 0ETOHA ¢ HAHOYACTUIIAMH, KOTOPBIC MMOMOTAIOT CHH3UTh BEC U
MTOBBICHTD JKECTKOCTD JCTAJICH,

® CaMOOYHIIAIOIIEHCS YeperTHilbl U (acaTHbIX MOKPITHI ¢ hoTokaTanmuzaropom TiO2,

® TEIUIO- U 3BYKOMOTJIONIAIOINX Ta30CHINKATHBIX OI0KOB [uist hacasios,

® XUMHYECKA U MEXAHWYECKH CTOMKHX BHYTPECHHUX W HAPYXHBIX HOBCpXHOCTeﬁ Ha
6a3e KepaMUYECKUX IIICHOK,

® JJICKTPOXPOMHBIX OKOH ¢ HAHOTIOPUCTBIMHU HAHECECHUSAMMU,

® IJIGHOYHBIX 0OorpeBaTenei,

K JOCTHXKCHUAM NMPUMCHCHUA HaHOTEXHOJIOTHI B CTPOUTEIBCTBE MOXKHO OTHECTH CO-
BpPEMEHHBIN CTpouTenbHbIH 00beKT «Palickuii can» (aBTop uaeu Tum Cwmurt, apxurekrop Hu-
koJtac 'puUMILIOY), KOTOPBIH HaXOAUTCs B BennkoOpHTaHUU U SIBISETCS OJHOI U3 COBPEMEHHBIX
JocTonpUMedaTesibHoCTel aToro rocynapersa (Puc. 1-2). Kynona cobpaHbl U3 CTalbHBIX TPY-

SEEARENES
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6OK, COCTaBJIIOMIUX IIATU- U HICCTUYTOJIbHUKH, 06T5[HyTI)Ie crienuajlbHbIM MaT€pruajloM — MHO-

Puc.1 Puc.2

K yHHKanbHBIM CBOHCTBaM 3TOH (HOJIBIM MOKHO OTHECTH 3KOHOMHYHOCTH; B OTIIHYHE
OT cTekia (onpra obnanaer Jy4ieil IpomycKHOW CIOCOOHOCTBIO A yabTpaduoaeTa u cBoii-
CTBaMH TEIUIOBOH M30Jsiiuu. K ToMy ke eil He Hy»KEeH 0COOBIil yX0J — CAMOOYHIIICHHE MPOUC-
XOJIUT 3a CYET JOXAEBbIX Mace [3]

IpaBurensctBo OPI” cunTaeT HAHOTEXHOJIOTUY BAKHBIMU TEXHOJIOTHAMH OYIyIIEro
BBICOKMM MHHOBAIIMOHHBIM U OOJBIINM SKOHOMHYECKHM IOTEHIHaIaMu. 3aMeTHM, uTo ['epma-
HUS B 00JIACTH HAHOTEXHOJIOTHYECKHX HCCICIOBAHUH SBISAETCS OTHON M3 BEIYIIUX CTPaH MH-

pa.
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I'.C. Opnos

Cmyodenm UHUDOCM 1-11

Hayuneiii pykoBomutens — H.II. Ilasnwuko, xano. ¢unon. uayk, Ooyenm Kagheopul
UHOCIPAHHBIX A3bIKO8 U NPOPECCUOHATLHOU KOMMYHUKAYUU.

APXUTEKTYPHBIE JOCTOINPUMEYATEJIBHOCTH IIOTCIAMA

IMoTcnam pacrosiaraetcss Ha BOCTOKE I'€pMaHHU U SIBISCTCS MOJUTHYECCKHUM, KYJIBTYp-
HBIM ¥ 9KOHOMHYECKHM LEHTPOM 3eMiu bpannenoypr. OH nexuT Ha peke Xadens, B 20 kM Ha
foro-3amnaj or bepiiHa, OKpy)XeH KHBOIMCHBIMH JICCHBIMH M O3€PHBIMU IIPOCTPAHCTBaMH. B
apxurtektype IToTciamMa MOKHO OOHAPYXKUTH CJIE/BI CaMBIX Pa3HOOOPA3HBIX apXHUTEKTYPHBIX
ctuield, Hanpumep, 3aMok Can-Cycu (pokoko), MpaMopHbIii ABoper] (paHHUH KJIACCHUIU3M),
Hosrie Bopota, moctpoenHsle B 1755 rogy mo anrimiickomy obpasuy (Heorotuka), bpannen-
Oyprckue BopoTa Ha rutornaan Harwit, Bo3Benennsie B 1770 roay mo o0pasity puMCKON TpHyM-
(anbHOI apku (6apokko), 3amok Ilapiorrenxod (kmaccuiusm) [1. 4].

Y 3 f
i 1 ¥ = | )
b I : 3 - B mriEE |
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Puc. 1. /leopey Can-Cycu

CanoBo-3amkoBoe coopyxerrne Can-Cycn OBIIIO TIOCTPOEHO Ha CeBepo-3amajie ropoja
nocnie 1740 roaa o npukazy @punpuxa Benukoro. [Toutn 150 et u3BecTHbIE 30149He, ANU3ali-
HEpBI, MaCTepa M CKYJBIITOPHI CO3[aBalM Ha TEPPUTOPUH IUIOMmaasi0 B 290 reKTapoB BENUKO-
JIETHBIN NaHAmapTHO-apXUTEKTYpHBIA ancamOib [3]. Can-Cycr (ot ¢p. sans souci — 6e3 3a-
60T) — camblii U3BecTHBII nBoper; Ppunpuxa Bennkoro, pacnonaraercs B BOCTOYHOH 4acTH
onHonMEHHoro mapka B ITorcname. JIBoper 6611 Bo3BenéH B 1745—1747 romax 1o HpOEKTY
camoro kopoist. OcyIecTBUTh KOPOJEBCKHI 3aMbIce OblLla MOPY4YeHO apXuTeKTopy [eopry
Bennecnaycy ¢on KnobOenbcmopdy, padoraBiieMy IoJi HEHOCPEACTBEHHBIM PYKOBOJICTBOM
Opunpuxa |l. DTOT apXUTEKTOpP CTald CaMBIM M3BECTHBIM IIPECTaBUTENEM (HPUASPUINAHCKOTO
poxkoko [8]. ®punepurmanckoe pokoko (Hem. Friderizianisches Rokoko; dpunepuanckoe poko-
KO, ppHUAPHXOBCKOE POKOKO) — MCTOPUKO-PETHOHAIBHBIN Xy/J0)KECTBECHHBIH CTHIIb, PAa3HOBHUI-
HOCTB POKOKO, Bo3HHKIMI B [Ipyccun Bo BpemeHa npasnenust @punpuxa |l u BoOpasmmit B
ce6s Bnustne Opannuu 1 Hunepnannos. OqHuM U3 Hanbosiee U3BECTHBIX COOPYXKEHUH B CTH-
ne ¢punepurmanckoro pokoko siBisiercsi ABoper; Can-Cycu, Ha3bIBaGMBbI TaKKe «IIPYCCKUi
Bepcanby [9].

Pokoko — pa3BuTHe CTHISA OaPOKKO, O3TOMY €ro XapaKTepPHBIMHU JETaSIMH SBIISIOTCS
M3BICKAHHOCTH M OOJIbIIasi JeKOpaTUBHAS HArpyXKEHHOCTh MHTEPHEPOB M KOMIIO3UIUH, Tpaly-
O3HBIH OPHAMEHT, PUTM, OOJBIIOE BHUMAHHUE K MU(OJIOTHH, THIHOMY KOM(MOPTY. APXUTEKTypa
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POKOKO CTpEMHTCSI OBITh JIETKOH, M30eraeT CTpOrod CHMMETPUYHOCTH, ITOCTOSIHHO BapbHPYET
pacuJieHeHHs 1 OpHaMEHTalbHbIe jeTan [6].

OpHOATa)XHOE TJIABHOE 37[aHHE ABOPIA C €ro OECIIOBHO COCIMHEHHBIMU C HUM OOKO-
BbIMH (UIHTeNsIMU TIPAKTHYECKH COBIAJaeT MO AJMHE C BepxHeil Teppacoil. KpoiTele amiewn,
CKpBIBAIOLIHE OOKOBBIC (MIMI€IN CO CTOPOHBI Caja, 3aKAHYMBAIOTCS JBYMS OTAECNIBHO CTOSIIU-
MH CEeTYaThIMHU NaBUIbOHAMHU, O0TAaTO yKpalIeHHBIMH 30JI0THIM OpHamMeHToM. biaromapst MHO-
TOYUCIIEHHBIM CTEKISSHHBIM JBEPSM BO BHYTPEHHHE NOMELICHHs ABOPLA MPOHHKAET MHOTO
csera [9].

JleliTMOTHBOM BCeX (PHUICPHIMAHCKUX IIOCTPOEK MOXKHO CUHTaTh Kynoi. Kymomom
yBeHuansl U Kaprtunnas raneped B Can-Cycu, u HoBelif 1BOpel, U Jaxe Ipoe3gHas apka
«Kommyn» Hosoro nsopra. Andmrany komuaT asopua Can-Cycn criaXknBaeT MOTyoBaJbHas
LIEHTpajbHas 4acTb, KOTOpas CJETKa BBIIAETCS CBOMM KYINOJIOM HaJ IUIOCKOW ABYCKAaTHOM
kpbimed. K OCHOBHBIM 37le€MEHTaM CTHIISL OTHOCATCS poKailib (3aBUTOK) U Kapmenb, TIPUME-
HSBIIMHCA U1 KapTymei. Kapmyu UCTIONB30BaNCs B apXUTEKTYpe U AEKOPATHBHOM HUCKYCCTBE
U TpencTaBisul co0O0i MoMypa3BEPHYTHII CBUTOK Oymard, Ha KOTOPOM IIOMeInaics repo,
Haamuch wim SMonema. Tak, B KyIOJbHOH YacTH JBOpIA BEIIIOJIHEHHBIMH B OpoH3e OyKBaMH
HaHEeCceHo Ha3BaHue ABopua [11, 5].

[ e e dacan, oOpalEHHBI K BHHO-
| ' TPaJHHKY, YKpAIleH CKYJBITYPHBIMH
n300paXCHUSMH C TIBIIHBIMEA (hopMma-
MH, KOTOpbIE, KaK aTIaHThl U Kapha-
THIBI, HOANEPKHUBAIOT KPBIITY. OTH
CKYJNBITYPHI M3 IIECYaHHKA BAaKXOB U
BaKXaHOK, COIPOBOXIAIOMNX Oora
BUHA Baxxa, ObUIH BEIIIOJHEHHI B Ma-
crepckoli  ckyipnropa  Dpuapuxa
Kpucrnana I'myme. B 310il xe Ma-
CTepPCKON OBUIM H3TOTOBIEHBI Ba3bl
U OKpY)Karolled Kphinry OamocTpa-
Iel W Tpynmel nymmu (aMypsl) Ha
Puc. 2. Kapuamudw KynoJibHBIX okHax [10].

JlBoper, HeCMOTpsI Ha BO3pa-
xeHus (akTHueckoro crpourels nBopua — ['eopra Bennecnayca ¢pon KuobGenbcnopda, Obu1
MOCTPOCH 0€3 IIOKOJIHOTO 3TaXa, YTO MO3BOJISLIO JIETKO MONACTh M3 MOMEIICHUH MPsSMO B cal.
YenoBex M mpupoja ObUTM Hepas[einMble HMOHATHS B npeactaBiennn Opuapuxa Bemmkoro.
Jlaxxe B My3BIKQJILHOM CaJlOHE JIBOPLA MMOTOJOK MMHTHPOBAJI CAIOBYIO TPEIbDKHYIO Oecenky,
TJie 1Mo IEeHTPy ObllIa MMHTHPOBAHA MAyTHHA W HAXOIMIOCh HECKOIBKO 30JIOTHIX MayKoB. Xa-
paKTepHOe Il POKOKO M300MINe IeKOPAaTHBHBIX AeTanel Hanboiee spKo MPOSBIAETCS B KOH-
HEepTHOM 3aie. POKalIsIMHU yKpalleHbl CTeHBI M IOTOJIOK, 0OpaMiIeHBl HACTEHHBIE 3epKaia H
¢dpecku Antyana IIana [9, 11]. JBoprioBo-niapkoBsiii komrieke CaH-Cycu, 6eccriopHo, sBisi-
€TCsl OIHUM M3 CaMBIX MOCEIAEMBIX MECT B MHUPE.

K nauanmy 18-ro Beka Ha CMEHY POKOKO IpPUILEN KIACCHIM3M. [y Kilaccuueckoi apxu-
TEKTYpPbl XapaKTEPHbI PErYJIAPHOCTD IUIAHUPOBKH M 4eTKOCTh (hopM. OCHOBOH JaHHOTO CTHIIA
CTal OpJiep aHTUYHBIX BPEMEH, CAEPHKAHHOCTh JIEKOpa, CUCTEMA MIaHUPOBKH, COTJIACHO KOTO-
poit 3maHus OBUTH PacHONIOKEHBI Ha IIMPOKUX HPSIMBIX YIIHIAX, COOIONAINCH MPOMOPIUH U
crporue reomerpuueckue Gopmel. [4] OcHoBHbIe ykpamieHusi — Oapenbedbl B MenalibOHaX,
CTaTyHM Ha KpBIMIax, poToHIsl. Hepenko B 3kcTepbepe MPUCYTCTBOBAIN aHTHIHBIE OPHAMEHTHI
[4,7].

MpamopHsrit aBoper; (HeM. Marmorpalais) — mBoper; B cTuiie paHHEro KIacCHLU3Ma,
pacnonoxenusiii B HoBom cany ITotcaama Ha Gepery Cesroro o3epa, Obu1 moctpoeH B 1787—
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1792 romax mo ykazanuro koposst [Ipyccun ®@punpuxa Bumsrensma Il apxurexropom Kapiom
¢on INonraprom. C 1789 rona B Bo3BeIeHNH ABOPIA NPUHUMAN ydacThe aBTop bpannenOypr-
ckux BopoT B bepimune Kapn I'orrrapn Jlanrranc. MpaMopHbIi JBOpELl — 3TO JIBYX3Ta)KHOE
3[JaHHE C KBaJPaTHbIM OCHOBaHHEM, OOJIOKEHHOE KpacHbIM KUpnuuoM. Kpblily aBoplia BeH4a-
€T POTOH/A, C KOTOPOil OTKPBIBAETCS BEIMKOJICTTHBIA BUA HA OKPECTHOCTH, B TOM YHCIIEC Ha OCT-
poB Ildaysuunzens. CBOE Ha3BaHHE JBOPEL] MONYYMII [0 CHIE3CKOMY CepoMy M Oenomy Mpa-
MOpY, yKpacupuiemy ¢acaja 3gaHus. BHyTpH ABOpLa HAXOIUTCS KPYTJbI IPOX0J, HAYIIUH 10
caMOH KpBIIIN M IPOHHUKAIONINI BOBHYTPH OenbBenepa. XepyBUMEI ¢ KOP3HHAMH (PYKTOB 00-
pa3yroT BXOJX B BHIE KOPOHBI. BHYTpeHHss OT[enKka KOMHAT M 3aI0B COOTBETCTBYET BKyCaM
kinaccuimama. [locne 1797 roga x aBopity ObuH npuctpoenst asa dumrens [1].

OT Teppacsl, pacloIokKEHHO! cO
CTOPOHBI 03€pa, K BOAE BEIyT OOKOBBIC
JIECTHHIIBL, TZIe PACHOJIAraCs JIOJAOYHBIH
npuyan. Koposb ¢ yIoBOIbCTBHEM Ka-
Tajcs Ha snoake. ITo Boge oTcroma Moxk-
HO ObUIO JOOpathcs 10 OEpIMHCKOTO
nBopua HlapmorreHOypr.

Ha Gepery raxke pacronara-
JIOCh 3[JaHHE JBOPIIOBOI KyXHH, IIOCTPO-
enHoe Jlanrrancom B 1788—1790 romax
B (opme XpaMOBBIX pasBaiuH. [loazem-
HBIA X0A coenuHsl €€ ¢ ['poToBbIM 3a-
JIOM HA MIEPBOM 3TaXe, KOTOPBIH CITYKUIT
B JIETHHE MECSIIBI CTOJIOBOM.

Puc. 3. Mpamopnuwiii deopey IMoctpoenHass B cTUIIC KIIACCH-
U3Ma, eBaHrelmdeckass IepkoBb CBs-
Toro Hukomast sBIIsieTCsl caMbIM 3HAYHUTEIBHBIM IPOU3BEICHHEM apXUTEKTYPhI KJIACCHIU3MA.
ABTOpPOM 3TOr0 MOHYMEHTAJIBHOTO CTpOeHHs siBisieTcs: apxutekTop Kapn @punpux IuHKeb.
T'opu3oHTanbHask MPOEKLHs IIEPKBH HMeeT GOpPMY IpedecKoro Kpecra M paciiupeHa yepes mo-
JIyKpyrinyto ancupay. Ilopraid moanepkuBaeTcs KOJOHHAMH M HAllOMHHAET JPEBHHH XpaM.
Huxusist 9acthb crpoennst nmeeT hopmy kBaapata (30 MeTpoB B mmpuHy U 27 METPOB B BBICO-
Ty). Tpn u3 4 yrnosbix OarreH (BbicoToi 45 MeTpoB) 06opynoBaHbI KojokonamMu. C I0XHOU
CTOPOHBI IIEPKOBb HMMeEET KOJOHHAJy W HapyXKHBIE ;
nectHUUbL. lllecTh KOJNOHH MNOAJEP)KHBAIOT THMIAH
TIOJI TPEYTONBHOM KpbIieil. Boctounslit dacan 3manus
YKpamaoT IOJIyKPYIJble OKHAa W (UTYphl aHTENOB.
[unrHApUYecKui KyIONI BBICOTOH 22,5 meTpa OkKpy-
kEH 28 komonHamu. Kakiasi KOJOHHA MMEET BBICOTY
10 metpos. BapabaH, ciykammii OCHOBaHHEM ISt
KyTIoJ1a, UMeeT JBOHHYIO 00OJIOUKY, JUITMHA €ro cede-
HHs cocTaBisieT 24 MeTpa, a Beicota - 13 metpos [1].

Ceroans nepkoBb Cesatoro Hukomnas sBisiercs -~
caMbIM GosbiuM xpamoM B [Torcmame. OGiast BEIcoTa Puc. 4. I]epxoss ceamozo Hukonas
LIEPKBH, BMECTE C KYIIOJIOM, COCTaBIsAeT /7 METPOB.

B 3axmouenme 3aMeTHM, YTO IOTCIAMCKHH YHUKAIbHBIA KyIbTYpHBIH JaHgmadT C
1990 rona Bxoaut B cocraB Beemupnoro nacnenus FOHECKO.

5 L ‘ ' b 1 ,m
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