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TPYBOBETOH KAK UHCTPYMEHT PEAJ/IM3ALIUU TIPOEKTOB B
PAMKAX OPTAHUYECKOW APXUTEKTYPbI

Yyzynoea Mapua Anekceeena, vmazucmpaumra 3-20 Kypca
kagheopwl « Tpancnopmuoe cmpoumenbcmeao»
@I'bOY BO CI'TY umenu I'acapuna IO.A., 2.Capamos

(Hayunwiii pykosooumenv — Oguunnukos U.1"., 0-p mexu. nayk, npogheccop)

Ha cerogHsmHuii J€Hb yMBl HH)KEHEPOB M apXHUTEKTOPOB OIPENEIECHHOTO
HaIpaBJICHUS 3aHMMAaeT HHHOBAIIMOHHOE HAIMpPaBJIEHUE B CTPOUTEILCTBE —OnOHNKA. B
JUTEPATYPE MBI TaK K€ MOXKEM BCTPETUTh TAKON TEPMUH, Kak OMOMUMETHKA (OT JiaT.
bios - XW3HB, U Mimesis - MOApPaKaHWE), KOTOPHIA MMEET 3HAYCHHE - IMOIXOJ K
CO3JaHUIO0 TEXHOJOTHYECKUX YCTPOMCTB, MPU KOTOPOM MJI€SI U OCHOBHBIE 3JIEMEHTHI
YCTPOMCTBA 3aMMCTBYIOTCS U3 JKUBOU MPUPOIBI.

B »TOM cCMBICIIE Hay4yHBII HHTEpPEC KOHCTPYKTOpPOB, JHU3ailHEPOB U
apXUTEKTOPOB K 3aKOHAM (hOpMOOOpPa30BaHUS U UCTIOIB30BAHNUE B 3TUX HAIIPABICHUSX
uaeil u GopM MPUPOIbL, KUBOK U HEXKUBOM, MPEJCTAET TOCTATOUHO 3aKOHOMEPHBIM U
oOycnoBiieHHbIM. JKuBasi mpupoja B IpoLecce pa3BUTUSL CTPEMUTCA K OPTaHMYECKOM
1[€J1€CO00Pa3HOCTH  CYUIECTBOBAHHUSA, CBSI3aHHBIM C MHUHHUMAJIBHBIM PacxXxoioM
CTPOUTEIBHBIX MaTepHUAIOB, BPEMEHM M JSHEPreTHYECKUX pecypcoB. Takas
HAIPaBJICHHOCTDb U IEJI€CO00pa3HOCTh MPUPOAHBIX (HOPM, KaK MbI BUJIUM, U TIPUBEIIA
K BO3MOXHOCTM TPUMEHEHHUS 3aKOHOB (OpMOOOpa3oBaHMS B Ppa3BUTHUU U
KU3ZHENIEATETLHOCTH OOBEKTOB TMPUPOTHON Cpebl ¢ TOYKH 3PEHUS TEXHUYECKOM,
TEXHOJIOTUYECKON U KOHCTPYKTHUBHOM B HCKYCCTBEHHBIX COOPYKEHHSIX, CO3JaBAEMbIX
pYKOW 4YenoBeKa, HaxOJALIErocsi ¢ MPHUPOIOl B HMMMAHEHTHOM OHOJIOTUYECKOM
pOJICTBE.

3aKkoHOMEpPHOCTH (POPMUPOBAHUS TPUPOJIHBIX OOBEKTOB U3 TOHKO HATSHYTHIX
HUTEH (Hampumep, ayTUHa), U KOHCTPYKIIMK U3 HUTEH C HAaTSIHY ThIMU MeMOpaHaMu
MEXIAy HUMH, MEPEroHYaThle KOHEUHOCTH BOJAOIJIABAIOIIMX IMTHUL, KPbUIbS JETYYUX
MBIIIEH M Jp. TOCIYXWJIA TpooOpa3oM B MPOIECCE CO3IaHUs PazHOOOPa3HbBIX
KOHCTPYKIIUH MOCTOBBIX COOPY>KEHHUU Ha TMOKMX Tpocax M BaHTax. [Ipumenenwue
IOPUHIIMIIA BAaHTOBBIX COOPYXKEHUH, KakK OBLJIO BBISIBICHO YYEHBIMH B IIpoOIIEcCe
IPOEKTUPOBAHMUSI, TOKa3a10 ce0s Kak Hanbosee 3p(HEeKTUBHOE TEXHUUECKOE PEIICHHE
JUTSI TIEPEKPBITUSL COOPYKEHHM ¢ OOJIBIIIUM MPOJIETOM - «BUCSYHE MOKPHITUs». B 1953
r. P. b. ®ynep npuBoautr mHGOpMAIMIO O HAYYHBIX pa3paboTKax MPOCTEHIITUX
IPOCTPAHCTBEHHO-CTEPKHEBBIX CTPYKTYP, B KOTOPBIX BCE CTEP/KHU COEIUHSAIOTCS HE
JPYyT C APYrOoM, a HA OCHOBE BAHTOBBIX KOHCTPYKIMiL. [Tpu co3gannu nogo0HbIX puryp
@ynep BbIBEI UM OCHOBHOW NPUHLMI PabOThl 3TUX KOHCTPYKLUH - «JIaBJICHUE
IPEeKpallaeTcs - pacTHKEHUE MPOJOJIKAETC», Ha AaBJICHHE pabOTalOT CTEPKHH, HA
pacTskeHue BaHThI[ 1].

VY HCTOKOB aKTUBHOI'O Pa3BUTHUSl B IPUMEHEHUU KOHCTPYKIMI U3 TpyOoOeTOHa
Mbl CUMTAaEeM MOsiBIeHHEe MOHOTPYOHOH cuctembl. [Ipod. B. A. PocHoBckuM Oblia
IPEIJIOKEeHA UJIes UCTIOIb30BAHUS OJJHOM TOHKOCTEHHOM CTaIbHOM TpyObl B KaueCTBE
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AIIeMEHTa KOHCTPYKIMU MocTOB. CTanbHasi TpyOa AOKHA OBITH 3aM0IHEHa OETOHOM,
YTO HAILIO CBOE MPHUMEHEHHE B pse MPOCKTOB, PEATN30BAHHBIX YYEHbIM. B.A.
PocHoBckmil mokazan mpenuMyIiecTBa NPpUMEHEHHsI TPyOOOeTOHa MO CPAaBHEHHUIO CO
CTaHIAPTHBIMU PEUICHUSIMHU.

B.A. POCHOBCKMH TIPEUIOKHI PA3JIMYHBIE MOCTOBBIE KOHCTPYKIMU C
IPUMEHEHNEM UMEHHO 3TOTr0 [T0/IX0/1a, a BIOCIEACTBUH IO OTHOMY U3 3THUX IIPOEKTOB
ObLT BO3BEJICH KEJIE3HOAOPOKHBIN MocT uepe3 p. Mcers Henonaneky ot r. KameHck-
VYpanbckuit (Puc. 1) . IlponeTHoe cTpoeHHe mpeacTaBisieT coOOM JBE CKBO3HBIC

cepnoBUIHbIE apouHbie depMbl nposieToM 140 M, cTpenol moabema f=2191 m,
BbICOTa (hepM Ha CPETHEM YyUacTKe — OT ¥4 10 ¥4 IpoJieTa, Ha KOHIIEBBIX yYacTKax Mosca
COMMKAIOTCSI K OMOPHBIM y371aM, pacctossare Mexay dhepmamu 7 M (1/20 mporera),
mvHa na"enedt gepm 6,083 M. Hagapounble cTOMKM BBIMONHEHBI U3 TpyOoOeToHA
nuaMeTpoM 529x8 mm.

Pucynok 1 — ®@oto ¢ caiita http://www.top-kirov.ru/unikalnye-proekty-gorodov-
budushhego.php, nara o6pamenus 18.06.2017r.)

Tpy06ob6eToH - yHuBEpcaabHOE pelIeHre Uil KIMMaTHYecKuX ycioBui Poccun.
Tpy006eTOH MOXKET CITYKUTh UCATbHBIM PEIICHUEM I UCIIOJB30BaHUs B YCIOBHIX
BEYHON Mep3soThl. Tak Ke, 3TO Jyulliee pelmeHue A OOJOTHCTHIX MOYB M 30H
HaBoJHEHMH. VccnenoBareny cUUTaOT, YTO TPYOOOETOH — 3TO OAMH U3 OE30MacCHbBIX
BapHaHTOB B 30HaX BBICOKOW CEMCMHYHOCTH, ONTHMAJbHBIA BHIOOp TMIpH
CTPOUTENBCTBE B rOpax.

Tpy0oOeToH - yHUBEpCalbHOE pELIEHUE Ul CTPOUTENIBCTBA COBPEMEHHOMU
uH(ppacTpykTypsl Poccun, Oy To HeO0CKpeObl, CIOPTUBHBIE WIIM pa3BieKaTEIbHbIC
KOMILJIEKCHI, MOCTBI HJIA 3CTaKa/Ibl.

Kak u3BeCTHO, pa3pyllIeHHE 34aHUI U COOPYKEHUN MOXKET MPOUCXOIUTH IIPU
CWIBHOM 3€MJIETpsICeHUHU. [, KOHEYHO K€, HE TOJIBKO OT TOPHU3OHTAIBHBIX
CEHCMUYECKHUX CWJI, KaK 3TO CUMTAJIOCh JI0 CUX IIOP, HO U OT IPaBUTALMOHHBIX CHII.
DTO0 BEC COOPYKEHUS U BEPTUKAJIbHASL COCTABIISIIOLIAS 3€MJIETPSICEHUS, IEUCTBYIOIINE
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Ha COOPYXEHUS, YK€ MMEIOUIME CEHMCMHYECKUE MOBPEXKIACHUS M TOPU3OHTAJIbHBIC
nepemenieHus. [lodTomy, mnpeuMymiecTBOM TpPyOOOETOHHBIX KOHCTPYKIIUHA MBI
CUMTAEM UX CIIOCOOHOCTD BbIIEPKATh CECMUYECKUE BO3CHCTBUSA B TOPU30HTAIBHOM
U BEpPTUKAJbHOM HampaBlieHUsX Oe3 paspyuieHus. TpyOoOeTOHHBbIE COOPYKEHHUS
OUYEHb HAJEKHBI B MPOLECCE BCEro >KM3HEHHOTO IHMKJa. B mpenenbHOM COCTOSAHHUM
TaKhe KOHCTPYKIMHU HE TEPAIOT HECYITYIO CIOCOOHOCTh OJHOMOMEHTHO, B CPABHEHUH
C KOHCTPYKIIMSIMU U3 JKeNe300€TOHAa, a elle JOCTaTOYHO JO0JIT0€ BPEMsI CIIOCOOHBI
BBIICPKUBATh HArpy3ky. Mcxolis U3 pe3ysbTaToB MCHBITAHUN, MPOBEACHHBIX B.A.
JHomkenko, B.A. PocroBckoro, JI.M. CTOpoKEHKO U Ap. MOIYYEH BBIBOJ O TOM, UYTO
nosry4asi Oosipive neopmanuu, TpyOyOSeTOHHBIN CTEPKEHDb U JAJIbIIE MOXKET HECTH
CEpBhE3HYIO HArpy3Ky[2].

3HAUUTENbHBIN BKJIaJ B pa3BUTHUE TEXHOJIOTMH TpyOoOeToHa U pacuera
KOHCTPYKIIMM BHECIM oTeuecTBeHHble yueHble: A.A. Jlomxenko[3], [4], [5], A.N.
Kuxun[6], P.C. Camxaposckuii, J.U. Ctopoxenko, A.JI. Kpuman, M.f. buxb6ay|[7],
A.B. KypoukuH u ap.. OTH y4yeHbIE ONPEACTUIN MOJ0KUTEIbHBIE U OTPULIATEIbHbBIC
CTOPOHBI B MPUMEHEHUU TPyOOOETOHA MPU CTPOUTENHCTBE COOPYKEHHH OOJbLION
BBICOTHI.

CyliecTByIOT MOpUMEPhl KOHCTPYKIIMH C HCIOJIb30BaHUEM TpyO0oOeTOHa,
BKJIIOYAsi © MOCTOBbIE KOHCTPYKIIHH.

Hanmpumep, B 2010 romy Obul moctpoeH Mera-mocT «Manaus-Irandubay,
nepeceKkarmuii AMa3oHKy, JJIMHa KOTOporo cocraBuia 3,5kM. B aTom mpoekre
TpyOOOETOH HaIleNl CBOE MPUMEHEHUE B OMOPaX, CIPOSKTUPOBAHHBIX KAaK MACCHUBHBIC
CTOMKM u3 TpyOoOeToHa. YTMOMSHYTBIM BBIIE MOCT CBSI3aJl KPYIHBIE TOpOJa
Cesepnoii/CeBepo-BocTOUHON AMa30HKH ¢ paiioHoMm FHOxHoit Amazonku (Puc. 3).

PHcyOK .. OO6mmii BU OCTa «Manaus-Trandubay» yepe3 peKy AMa3oHKa
doro c caifta http://www.top-kirov.ru/unikalnye-proekty-gorodov-budushhego.php,
nara oopamenus 17.06.2017r.)
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[IpouHOCTH 6ETOHHOTO S7Pa, CTECHEHHOTO CTATHLHOW 000JI0UKOM Kak 000UMOH,
NOBBIIIAETCA TPUOIU3UTENLHO B 2 pa3a MO0 CPaBHEHUIO C OeTOHOM 0e3 00ONMBI.
MHOrO4YHMCIIEHHbIE UCCIEIOBAHUS BBIABWIIM, YTO, BMECTO OMJIAEMOM YCAaJIKH,
IPOUCXOIUT HaOyxaHue OeToHa B TpyOe M €ro pacuiupeHue, COXpaHsroIlleecs Ha
OPOTSHKEHUM MHOTHX JIET, YTO CO3JAaeT OJaronpusiTHbIE YCIOBUS AJISl €r0 padOThI.
OpdexT «pa3zdyxaHus» XapakrepeH sl OeTOHa, HE TOJbKO 3aKJIIOYEHHOI'O B
CTaJIbHYIO TPYyOY, HO ¥ U30JMPOBAHHOTO JIFOOBIM JAPYTUM CIIOCOOOM OT OKpY:Karollen
cpensl. [Tpuunnoii a¢dexra pazdyxaHus sBISIETCS OTCYTCTBUE BIAroOOMEHa MEXIY
0eToHOM M BHENIHe# cpenoii[§]. M3omsammst 6eToHa OT OKpYKaIomIel Cpeabl Co3aaeT
JTy4YIlIA€ YCIOBHUSA ISl IPOYHOCTHBIX XapaKTEpUCTUK OeToHa 1moj Harpyskoil. Mcxons
U3 TMOJIYYEHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX MOXHO CJENaTh BBIBOJ O TOM, YTO B
HEU30JUPOBAHHBIA OETOH CO BpPEMEHEM IOJydyaeT O0oJiee CEPbE3HYH CTElEHb
ACCTPYKIIMU TpU Harpys3kax, HW30JMPOBAaHHBIA. Pa3BuTHe MUKPOTpPEIIMH B
HEU30JIMPOBAHHOM OETOHE TMOCTOSHHO IMPOTPECCUPYET, y HU30JIMPOBAHHOTO OETOHA
OpY aHAJOTMYHOM HANPSIKEHWHW OHO MOJIHOCTBIO MpeKpallaercss B nepBbie 2 — 3
nuA[9]. 3amosHeHwe CTanbHOW TpPyObl OETOHOM TOMOraeT TMOBBICUTH €€
IPOTUBOKOPPO3HUOHHYIO ~ CTOMKOCTh, 3allUINas OT KOPPO3UU BHYTPEHHIOIO
[OBEPXHOCTh TPYOBl, yMEHbIIAass THUOKOCTb DJIEMEHTOB, YBEIUYMBAs MECTHYIO
YCTOMYMBOCTb CTEHOK TPYOBI, IOBBIILIAs CONPOTUBICHUE 000JI0UYKU BMATHUIO B y3JaX
COIPSIKEHM, paBHO KaK U IIPH yIapHBIX BO3JEHCTBUIX BO BPEMsI TPAHCIIOPTUPOBAHUS
1 MOHTaxka. HapyxHast moBepXHOCTh TpyOOOETOHHBIX KOHCTPYKLUHUN MPUMEPHO B 2
pa3a MeHblIle, YeM KOHCTPYKLIMN U3 IpOo(UIBHOIO MPOKaTa, BCIECACTBUE ITOIO Y HUX
MEHBIIIE PACXO/IbI IO OKPACKE U KCIUTyaTaluu. Ha HMIMHAPUYECKUX MOBEPXHOCTSIX
3aJIep’)KUBAETCS MEHBIIE NMbUIM U TPSA3H, SBISIOLIUXCS aKTUBU3aTOPaMHU IPOIECCOB
aTMOC(EPHOM  KOPpPO3UH, IMOITOMY TpyOOOETOHHBIE  KOHCTPYKIMHM  UMEIOT
MOBBIILIEHHYI0 KOPPO3UOHHYIO CTOMKOCTb

[lonHast CTOMMOCTBb COOpYXEHUH U3 TpyOOOETOHA 3HAYUTEIBHO HUXKE
CTOMMOCTH aHAJIOTMYHBIX KEJIe300€TOHHBIX M CTajbHbIX. MeHblIas Macca
TpyOOOETOHHBIX 3JEMEHTOB B CpPABHEHUU C >KEJIE300€TOHHBIMU OO0JIETYAET UX
TPAaHCHOPTUPOBAHUE M MOHTaX. TpyOOOETOH PKOHOMHYHEE »MKelIe300eToHa Hu3-3a
OTCYTCTBHSI ONAJyOKH, KpYy’Kaji, XOMyTOB, OTTMOOB, METENb, 3aKJIAIHbIX JeTalleil; OH
0osiee BBIHOCIMB, MEHEE IMOJBEPKEH MEXAHUYECKUM MOBpEkKICHUSAM. OTCyTCTBHE
pacnpenenuTenbHOM W pabouell  apMaTypel  [O3BOJISIET  IMOJIy4UTh  OoJjee
BBICOKOKAYECTBEHHYIO YKJIA/IKy KECTKUX O€TOHHBIX CMECEH.

TpyO6oOGeronHbie s1emMeHTHI d(PPEKTUBHEE KENE300€TOHHBIX U CTAIbHBIX
koHCcTpyknuii. [lpm 3ameHe ’Xene300€TOHHBIX KOHCTPYKIMH Ha TpyOOOETOHHBIE
3HAYUTENIbHO YMEHBIIAaeTcs pacxo] OeTOHa W MeTalia 3a CUeT 3aKIaJHbIX JeTaleH,
MIOYTH BJIBO€ CHUXKAKOTCS TPY103aTPAThl, YMEHBIIAETCS BEC KOHCTPYKLUH.

C apXUTEKTypHOI TOUYKHU 3pEHHUSI CIEAYET OTMETUTh ICTETUYHBIA BHEITHUI BH]T
TpyOOOETOHHBIX KOJOHH. JTO MPUAAET 3[aHUSAM U COOPYNKECHHSIM, TOCTPOCHHBIM U3
HUX, HECKOJIBKO OOJIBIIYIO BEIPA3UTEIBHOCTbD.

AHanorus ¢ *KMBOW NMPUPOJIOHN, 3aKPYIJICHHBIE YIJIbI, MJIaBHbIE €CTECTBEHHbIE
JWHUH, HATypalbHbIE OTTEHKH, MPHUPOJHBIE MaTepHallbl, JETKOCTh (HOpM — BOT
OCHOBHBIE OCOOEHHOCTHU CTHJISI OMOHUKA.
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C TedyeHHEeM BpEMEHHU 4Yepe3 NMPU3My OMOHUYECKOTO MOAX0Ja Mbl BUIAUM BCE
OombITie U OOJBINIE MPUMEPOB TOTO, YTO YEIOBEUECKHE M300PETCHUS B OOJIBIIMHCTBE
CBOEM II03aMMCTBOBAHbl W3 IPUPOAHBIX «IATEHTOB», CYIIECTBOBAHHE KOTOPBIX
npoBepeHO Bekamu. Kak JIOTHYHBIN pe3yiapTaT - UMEHHO OMOHMYECKUM TMOAXOJ B
MPOEKTUPOBAHUMU 3/IAHUNA U COOPYKEHUM C KaXIbIM JTHEM CTAHOBUTCA OJHUM U3
HamOoJiee BOCTPEOOBAHHBIX APXUTEKTYPHBIX TEUEHUH BO BCEM MHUPE, UMEIOIIUX B
CBOEM apceHajie MPOEKTHBIX pelieHUu Haubojiee OPraHUYHbIE U €CTECTBEHHBIC IS
YeJIOBEKA PELIECHHUS 10 OPTaHU3ALMH €70 KU3HEAEATEIbHOCTH.

Nmenno Onarojapsi mpUpOAHBIM pecypcaM HHXKEHEpPhl U YUEHbIe MOJYUUIIU
OecurcIeHHOe MHOXECTBO BApUAHTOB 3aMMCTBOBAHHUS TEXHOJIOTHMH W WJCH.
biaromaps  COBpEeMEHHBIM  TEXHHYECKMM  CPEACTBAM U KOMIBIOTEPHOMY
MOJICJIMPOBAHUIO, CErOJHS JIOAM MOJYyYMJIM BO3MOXKHOCTH pa3o0parbes Oosee
JETaJIbHO, KaK YCTPOEH OKPY AN UX MUP, ITOCTAPATHCS CKOITMPOBATH HEKOTOPHIE
€ro JeTaIi B COOCTBEHHBIX IENAX, TSI TEXHUYECKUX HYXK]I.

Tak e HeNb3s HE OTMETHTH, YTO MIMPOKOMY MPUMEHEHHUIO TPYyOOOETOHHBIX
KOHCTPYKIIMH B Poccuu mpensirTcTByeT OTCYTCTBHUE OTE€UECTBEHHBIX HOPMATHUBHBIX
JOKYMEHTOB II0 HMX pPAacyeTy M NPOECKTUPOBAHUIO HE TOJIBKO JUJIsI CEHCMHMYECKHUX
palioHOB, HO W [UJIi HECEHCMHMUYECKUX pailoHOB. XOTS MPOYHOCTh TPyOOOETOHA
u3ydyajacb MHOTMMHU  HMCCJIEAOBATEIsIMHU HA  NPOTSHKEHUM — JIECSTKOB  JIET,
CYIIECTBYIOIINE METO/IbI pacueTa CyleCTBEHHO OTJIMYAOTCA APYT OT Apyra. B HUX He
YUUTBIBAIOTCS WJIM YYUTHIBAIOTCS HE B KOMIUIEKCE CBOWMCTBA MaTEpPUaOB, HEMOJHO
OTPaXKAIOTCS OCHOBHBIE OCOOCHHOCTH M CIelu(HKa COMPOTHBICHHS TPyOOOETOHA
nehOpMHUPOBAHUIO B 3aBHCHUMOCTH OT XapakTepa JeHcTByromeld Harpy3ku. Kpome
TOTO, OTKPBIBACTCS TMEPCHEKTUBA WCIOJIB30BAHUS B TPYOOOETOHHBIX KOJOHHAX
BBICOKOTIPOYHBIX OETOHOB, UTO TaK K€ TMO3BOJIUT CYIIECTBEHHO CHU3HUTH Pa3MephI
NONEPEYHBIX CEYEHUI HECYLUX KOHCTPYKIUH, a CJI€A0BATEIbHO U O0IIHE 3aTpaThl HA
CTPOUTENBCTBO.

MynbTUAMCUUIUIMHAPHBIA TOAX0A B cdepe MNPOEKTUPOBAHUS HATAIKUBAET
WHXXEHEPOB Ha MOMCK HOBBIX MPOEKTHHIX pemieHui. [1o cpaBHeHHIO ¢ OMOHUYECKOM
dbunocoduel B apXUTEKTYPHOM ITPOCKTUPOBAHUM U MEXAaHUUYECKOM ITPOCKTUPOBAHUH,
pa3BUTHE OMOHUYECKOI0 MPOEKTUPOBAHUS MOCTOB JIaJIEKO 103a1u. B 3Toii riase Obuin
PAacCCMOTPEHBl HEKOTOpPbIE TMOCJIEAHHE TPOEKThI, YTOOBI BBIACIUTH HEKOTOPHIE
HOMBITKY, clieJaHHbie B 3ToU cepe. [lokazaHo, kak OMOHUYECKHE METOIbl MOTYT
OMOYb MH)KEHepaM 00panaThCsi Kak K TPAAUIIMOHHBIM BompocaM (3P GEeKTUBHOCTD,
SKOHOMUYHOCTb, U3SIIHOCTD), TAK U K BO3HUKAIOIIHNM (yCTOMYUBOCTD, HCIIOJIb30BAHHE
sHepruu, u 1Ap.).OmHaKo, OTMEUEHO 4YTO  OOJBIIMHCTBO  3aBEPIIEHHBIX
IPOEKTOBJIOCTUIJIM TOJIBKO HHM3KOTO WJIM CPEJHEr0 YpOBHS MHCHUPALMU COIJIACHO
omomuMeTpruueckoil kapre Buncenra. TpyaHOCTH TpUMEHEHUSI OMOMUMETPHUCCKUX
METOJIOB B MOCTOCTPOEHMHM BO3HHMKAIOT BCJEACTBUE HECIIOCOOHOCTH ITOMCKA
OMOJIOTMYECKUX aHAJIIOTUN W HEJIOCTaTKa MOJJIEPKKHU OT HCCieloBaTesieil B 00i1acTu
OMOMUMETpPUU B MPOIECCE MPOECKTUpPOBaHUs. B COBpeMEHHOM MOCTOCTPOCHHMH HaM
HE00X0IMMO OOJIbIIE UHTEPECHBIX UJIEH B IM3ailHE KaK CTallMOHAPHBIX MOCTOB, TaK U
MOIBUKHBIX.
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