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INPUMEHEHHUE TEXHO.JIOFI{JII\/'I NHOPOPMAIIMOHHOTI' O
MOJAEJIUPOBAHUA 3TJAHUU B YYHEBHOU ITPOIIECCE
HOoAIOTOBKH UH’KEHEPOB

Kypnanos /I. B., Bonoc U. H., Tepewenko P. B.

BBenenne. AKTyalbHOCTh JAaHHOM TeMbl 0OycioBjieHa ykasanuem lIpesumeHta
P® o cTparernueckom pazButuu nudpoBoii 3kKoOHOMUKHK B Poccuu u co3nanuu cBojaa
npaBui 1Mo UHGOPMAIMOHHOMY MOJIEIUPOBAHUIO B CTpoUTeNbCcTBE. OOBEKTOM HC-
CJIeIOBaHUs CTAJIO pa3BuTHe TexHojoruu BIM-ctpouTenbcTBa Kak HOBOTO crocoba
BEJICHUS CTPOUTENHCTBA U KaK CO3JJaHUE HOBOM TOYKH B 00pa30BaTEILHOM IMPOIIECCEe
0 TIOJITOTOBKE KAJIPOB B BBICIIUX YU€OHBIX 3aBefieHusX Poccum.

B nocneanee BpeMsi TEHICHIIMY Pa3BUTHUSI HOBBIX TEXHOJIOTHUN HE CTOSIT HA MECTE,
a UIyT OOJBIITUMU CKAYKaMHU BIIEPEJ, YTO MPUBOIUT K TOMY, UYTO BBITYCKHHUKHU CTPO-
UTEJBLHBIX BY30B CTAHOBSITCS HEAKTyalbHbI HAa PhIHKE MOTPEOUTENIS 3 CUET BBEICHUS
HOBBIX T€XHOJIOTHH, O KOTOPBIX UM HUKTO HE paccKasbIBall 3a Bpems oOydeHus. 1n-
(dbopmaroHHasi MOJICIb 3JJaHUs — 3TO MUQPPOBAst IKOHOMHUKA B CTPOUTEIHCTBE, KOTO-
pas MOXXeT B cebe cojiepkaTh BCIO HH(POpMAIHIO O pacxojie OKETHBIX CPEICTB Ha
CTPOMTENBCTBO, dTANaX CTPOUTEIbCTBA, MPO3PAYHOCTH BCEX MpolieccoB. Ha nanHOM
ATame Mbl 3HAYUTEIBHO OTCTAaeM OT 3apyOESKHBIX CTPaH, Belb HAM HEOOXOIMMO BO-
00111e IepecMOTPETh BCE HAIM HOPMATHUBHBIE aKThl, MOJIEPHU3UPOBATH 00Opa3oBa-
TeNnbHBIA Tporecc. Ceilyac M3BECTHO, YTO KOHKYPEHTOCIOCOOHOCTh 00pa3oBaTellb-
HOTO YYPEXKICHUS 3aBUCUT OT KauyeCTBAa IMOJTOTOBKM BBIYCKHUKA, MO3TOMY,
HACKOJIBKO 3TOT BBIMYCKHHUK OyJET COOTBETCTBOBATh TPEOOBAHUSAM pbIHKA TPYa,
HACTOJIBKO OyZeT BOCTpeOOBaH JaHHBIN BY3, HACTOJILKO OyJeT BOCTpeOOBAHO HaIle
oOpa3oBaH¥e 3a TPAHUIICH, HACTOJIBKO OyIyT BOCTPEOOBAHbI HAIIW CIICITUATHUCTHI [1].
Ha ocHOBanmm Bcero 3Toro HEOOXOIMMO pa3padoTaTh HOBBIN MOIXOJ] B 0Opa3oBa-
TEJILHOM TIPOIIeCCE IO MOATOTOBKE OyAYIIEro ClenHaiucTa ¢ MIPUMEHEHUEM B 00Y-
yennu BIM-TexHonoruii.

Konuenuus BIM Ha cerogHAmIHNH JeHb — 3TO HE MPOCTO HOBBIA METOJ| MPO-
E€KTUPOBaHMS, HO M MHOM MOAXOJ K CTPOUTENILCTBY, OCHAICHHIO, 0OECIICUCHUIO
AKCIUTyaTallu¥, PEKOHCTPYKIMU, PEMOHTY 3/1aHUs, YIPABJICHUIO KU3HEHHBIM IHK-
JIOM 3[IaHWsl, YIIPABJICHUIO OKPYXKAIoIIel Hac cpenoi. B obmieM, 3T0 HOBasi TEXHO-
JIOTHSI CTPOUTENLCTBA 3/1aHusl 0T A 70 S, KoTopas CMOXET CKOOPAWHUPOBATH BCE
MPOLECChl CTPOUTENHCTBA, HAUNHASL C TPOCKTUPOBAHUS U 3aKaHUYMBAs SKCILTyaTallu-
el 37aHusl, a TaKXKE B JAJIbHEUIIIEM 3KOHOMUYECKOTO MOJX0/1a K €r0 PEMOHTY WIIH
PEKOHCTPYKIIUH.

Ho ne Hamo 3a0myxmaTbcs B TOM, YTO KOMIIBIOTED BCE PEIIAET | JeNIaeT 3a Yeo-
BEeKa — HET, 3TO He Tak. KommbeloTep He 00J1a71a€T pa3yMoM, U B TAHHON TEXHOJIOTHH
HET HEUPOHHBIX CETEH, BCE PEelIeHUs MO MPOSKTUPOBAHUIO, TEXHOJIOTHAM, MaTepHa-
JaM pemniaer caMm 4enoBeK. J[aHHBIM TOAXO0J MOMOTAaeT €My CTpPYNIUpPOBaTh BECh
MMEIOIIHIACS MaTepual, coopaTh B €AMHYIO CHCTEMY U BBIJaTh HA OCHOBE IMOJTyYCH-
HBIX JAaHHBIX TOT CAaMbIM TOTOBBIA MPOAYKT HMHGOPMAIMOHHOTO MOJEIUPOBAHMS.
[Ipuuem B manHom moxaxone BIM 3acraBmser pabotarh Bcex CIEHMATMCTOB Yepe3
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0JIHYy HH(POPMAIIMOHHYIO CUCTEMY, TEM CaMbIM YMEHbBIIIACT PUCK OomuOKu. MTak, Bce
ke yTo Takoe BIM?

HNudpopmanuonnas monaeias 3manus (BIM) (Building Information Model) —sro
yuciaoBas HHGOPMAIHS O CYIIECTBYIOIIEM JIHOO0 O MPOEKTUPYEMOM 37aHUU WIH CO-
OpYKEHHH, KOTOpasi XOPOIIIO COTIACOBaHA, CKOOPAMHUPOBAHA U B3aMMOCBSI3aHa, UC-
TIOJIB3YETCS JIJISl TIPUHSATHS PENICHUH HETIOCPEACTBEHHO 10 POSKTHPYEMOMY 00BEK-
Ty, CO3JIaHUSI HEOOXOAUMOM MPOCKTHON JOKYMEHTAIIMK, YMEHUS MPEACKA3aHHS TEX-
HUYECKUX W IKCIUTyaTal[AOHHBIX KadecTB (CBOWCTB) OOBEKTa, COCTABIICHUS CTPOM-
TEJIbHBIX IIAHOB, CMET, W3TOTOBJICHHUS OOOpPYJOBaHHS, MaTepPHAIOB M MX 3aKa30B,
YIPaBJICHHUS BO3BEJCHUEM, SKCIUTyaTallield, OCHAIIEHUEM TEXHHYECKHMMU CpEeICTBa-
MU O0BEKTA B TEUCHHE BCETO KU3HEHHOTO ITUKIIA, a TAK)KE MPOCKTHUPOBAHUS, PEKOH-
CTPYKIIMH, PEMOHTE, CHOCE, YTWJIM3AIMU 3JaHUS W WHBIX CBSI3aHHBIX B3aUMOJICH-
CTBUH CO 31aHusAIMU [2].

Ha pucynke 1 npencraBieHa cxeMa, HEMOCPEACTBEHHO OTHOcsmascsa k BIM, mo

KOTOpOW BHUJHO, YTO MOCTyMarolas nHpopManus B o1Hy Mozens yepe3 BIM Bbixo-
TUT B IPYTYIO.
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Pucynok 1 —Cxemamuueckoe npeocmasnenue ungpopmayuu uepes BIM

K ocHoBHbIM 3amauam BIM oTHOcsTCS: co3maHue Mojenu Oyayiero oObeKTa;
IPOCKTUPOBAHKE C UCITOJB30BAaHUEM PA3IUYHBIX BAPUAHTOB, TEXHUKO-3KOHOMHUYEC-
KHX TIOKa3aTeed; pa3MelieHrne O0BeKTa CTPOUTEIhCTBA B CYIIECTBYIONIYIO 3a-
CTPOWKY, KA4eCTBEHHOE MPOEKTHUPOBAHHE, CO3/aHWe HH(GOPMAIMOHHONW MOICIH

O6’I)€KT3; KOJJICKTHBHAasA pa60Ta Pa3JIMYHBIX YYaCTHHKOB IIPOCKTA, KOOpAMHALUA
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BCEX pa3JieJIOB MPOEKTUPOBAHMS U CTPOUTENBCTBA; MONydeHHEe paboyeil JOKyMeH-
Tallid; B3aUMOJIEUCTBUE IMPOEKTHOIO OTHAENAa CO CTPOUTENSIMU; OpraHu3alus U
yIOPABICHUE CTPOUTEIHCTBOM; COCTAaBJICHHE KaJEHIAPHOTO M CETEBOTO rpauKoB
IPOU3BOJACTBA PabOT, pacyeT CTOMMOCTHU CTPOHUTENBCTBA, pacyeT B MOTPEOHOCTHU
MaTepHaJIOB; OCYIIECTBIEHHE CTPOUTEIBHOIO HA/A30pa; OTCJIEKHUBAHUE AMHAMHUKU
BBIIIOJIHEHHBIX PaboT, CpaBHEHUE IUIaHAa U (aKTa; KOHTPOJIb OTKJIOHEHMM; omepa-
TUBHBIN MOUCK IO OOBEKTY CTPOUTENBCTBA; JOCTOBEPHAs: MH(POPMALIUs; CBI3b C CH-
CTEMaMU JKCILTyaTaliu.

ITpouie roBops, BIM — 310 Besa oprann3zoBanHas nH(popManus 0 34aHUU, KOTOPast
MOJKET HCIOJB30BaThCS HA CTAMU MPOEKTUPOBAHMS, CTPOUTENIHCTBA, PEKOHCTPYK-
IIUH, SKCIUTyaTalliy, CHOCA 3aHMUs.

Hano monuMaTh, 4TO IpUMEHEHHNE TAaHHOW TeXHOJIoTHH (1oxo0/1a) odierdyaeT pa-
00Ty ¢ OOBEKTOM M MMEET psAJ MPEUMYLIECTB IO CPABHEHUIO C JAPYyrumu (hopmamu
IPOEKTUPOBaHUA, @ UMEHHO, B 3D-pexxnme 00BEKT coOMpaeTcsi BOEIUHO, HA OCHOBE
UMEIOLINXCSA JaHHBIX CHEIHAIUCTBl MPOU3BOIAT MOAOOp, pacyeT, COTJIaCOBAHME
KOMIIOHEHTOB M CUCTEM OyIyLIero 37aHusl ¢ BO3MOXKHOCTBIO 3apaHee IPOBEPUTH
(GYHKIIMOHATBHOCTh U KM3HECTIOCOOHOCTh MPHUHATOTO PEIICHHUA, a TaKkKe M30eXaTb
MEJIKUX OIINOOK MPOEKTUPOBLIMKOB.

HNudopmarmonnas moaens 3aanus (BIM) — 3To coBpeMeHHas TEXHOJIOTHUS TIPO-
extupoBaHusi XX| Beka, kotopast TpeOyeT 3HAHUS U TIOHUMAHUS Y MOJIOJBIX CIIELIH-
aINCTOB-CTPOUTENIEH HE TOJbKO B 00jacTu 0a30BBIX PacueToB, HO M 3HAHUS WH-
CTPYMEHTOB €€ peaju3alii TaKMX KOMIBIOTEPHBIX IMporpaMmM, Kak Reuvit,
ArchiCAD, Bently Architecture, Allplan, Digital Pject u apyrux, 6e3 KOTOpBIX
BCA TexHojorusi Oyaer numieHa cwmbiciaa. HWHcTpymeHnTtsl peanuzanuu  BIM-
TE€XHOJIOTUU TPETHA3HAYEHBI JJI Pa3HbIX CIELUAIUCTOB. apXUTEKTOPOB, 3JIEKTPH-
KOB, MEXaHUKOB, CIELUAIUCTOB MO HMHXEHEPHBIM CETSAM, MPOEKTUPOBILUKOB 37a-
HUH U COOPYI)KEHHUH, cTpouTeasm (puc. 2).

LITIEE e

Pucynok 2 —Hugopmayuonnoe mooenuposanue 30aHusA pa3nudHblMU CReUYUAIUCamu
(apxumexmopamu, npoeKmuposUUKAMU CINPOUM ETbHBIX KOHCIPYKUUIL,
NPOEKMUPOSUUKAMU UHHCEHEPHBIX CUCHIEM, CIRPOUM EIAMU)

Ecnu npoBecTtu aHanmu3 MeXyHapOJHOTO omnbiTa MpuMeHeHus BIM-Ttexnonoruii
B CTPOUTEIILCTBE, TO MOKHO YBUJETh AKTUBHOE BHEJIPEHHUE ITUX TEXHOJIOTMI Ha roc-
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yIapCTBEHHOM YpOBHE B Takux cTpaHax, kak CIIIA, BenukoOpurtanusi, ®panius,
OunnsHaus, Hopserus, Cunranyp, FOxnas Kopes, Kuraii.

Ve ¢ 2014rona B crpanax EBpocoro3a ObUIM BHECEHBI U3MEHEHHS B TUPEKTUBY
O TOC3aKylKaxX, B KOTOpOM pexoMeHAyeTcs wucrnois3oBanue BIM-texnonoruii B
CTPOUTENbCTBE I 3(PPEKTUBHOCTH pacxoja OIOMKETHBIX CPEICTB, a TaKkKe Mpo-
3payHOCTH CTPOUTEJIHCTBA HA BCEX dTamax. 3apyOeHble aHATUTUKA OTMEYAlOT, YTO
BHEJIPEHUE TEXHOJIOTMH MHPOPMALIMOHHOTO MOJIEIUPOBAHMS B CTPOUTENILCTBE 0O€EC-
NEYNBAET 3HAUYUTEIHLHOE COKpPAILEHUE PACXOJ0B HA CTPOUTEIHCTBO 00BEKTOB 10 30%
U COKpaIlleHHe pacXoJI0B Ha JKcIuTyaranuto o0bektoB 6osee 40% [3]. [Tomumo sko-
HOMHMYECKUX BBITOJI OT MPUMEHEHMsI TEXHOJOTMU HUH(POPMAILIMOHHOTO MOJEINpOoBa-
HUS, BCE 3TO MPHUBOJMUT K MOBBIIMICHUIO KOHKYPEHTOCIOCOOHOCTU MPEANPUITHS 32
CUET CHMKCHHsI PUCKOB, MOBBIIIECHUS Ka4eCTBa MPOEKTa U OE30MACHOCTH Ha OOBEKTE,
MOBBILICHUS B3aMMOCBS3€H MEX]y YYaCTHHUKAMHU MPOEKTa, aBTOMAaTH3aIUU MpOIeC-
ca. DTO CTaJI0 BO3MOXKHBIM OJiarojiapsi roCyJapCTBEHHOM MOJIUTHUKE TaHHBIX CTpaH U
UX KypCy MO JOCTHKEHUIO 1IeJIe pa3BUTHS B OTPACIN CTPOUTEIHCTBA.

JlaHHasi TEXHOJIOTHUS y>K€ HE BIEpBbIE BcTpeuaercs y Hac B Poccuu, U HEKOTO-
PBIMU KPYIMHBIMU OpPTaHU3ALMSIMU JAaBHO YK€ UCIOJIb3YETCS B CTPOUTEILCTBE, HO
JaHHBIE OpPraHM3ali Ha OCHOBE MOJEIUPOBAHUS MCIIONb3YIOT HOPMAaTHUBHbBIE Tpa-
BOBBIE aKThl, JOKYMEHTHI 3apyOexHbIX cTpaH. U aToT Bonpoc B Poccuu yxe nmpopa-
OatbiBaeTcss: MUHCTPOH Jai yka3zaHuE MO CO3JaHUIO0 YETHIPEX CBOJOB MPABUI IO
MH()OPMALIMOHHOMY MOJIEJIMPOBAHUIO B cTpouTenbcTBe. M mo umeromerics uHpop-
manuu, 11 oktsa6ps 2017rona B Poccuun 0wl 3aperucTpupoBaH MepBBIM CBOJ Ipa-
Bun «MHpOpManMOHHOE MOJEIHpPOBaHNE B cTpouTenbeTBe. [IpaBuna opranuzanuu
paboT MPOU3BOJACTBEHHO-TEXHUYECKUMH OTIEIaMHU», pa3pabOTaHHBIN C LIEJbIO UC-
MOJTb30BaHUSI TEXHOJIOTUH WH(POPMAIMOHHOTO MOJCIUPOBAHMS HA BCEX CTAMSIX
’KU3HEHHOTO LIMKJA 3JJaHUi U coopykeHHuil. B HemM mpomucanbl oOuue mpuHIUIIBI
NPUMEHEHHS TEXHOJIOTUU UHPOPMAIITMOHHOTO MOJEIMPOBaHUS B TPOU3BOJICTBEHHO-
TEXHUYECKHUX OT/eNaX, TpeOOBaHUs K MPOEKTHOW MH(OPMALIMOHHON MOJIeNU, HEOO-
XOJIUMOM JJIsl €€ MPUEMKH Yy 3aKa3uMKa B Hayaje MPOU3BOJACTBA CTPOUTEIBHBIX pa-
60T, TpeboBaHUA K HH(POPMALIMOHHOMY HAIOJIHEHUIO MOJIENU B X0JI€ CTPOUTEIBHBIX
paboT 1 mpaBuia Mepeaadn 3TON MOJENH Moclie 3aBepIIeHus paboT, a TakKe orpe-
JIeJICHBI YPOBHH JOCTYTMa K MHPOPMAITMOHHOW MOJEIH ISl PA3IMYHBIX POJICH TMpo-
1ecca CTpouTeabcTBa [4].

IIpenJio:xkenusi mo moaAroroske kaapoB no BIM- texnosorusam. [Ipu nmoaroros-
K€ CHEIHUAaJIMCTOB HEOOXOAMMO BBIJECNSTh TAKHE HANpPaBIEHUS, KOTOPbIE COOTBET-
CTBYIOT COBPEMEHHBIM TPEOOBAaHUSM, TAKMM KaK MEKIUCIHUIUIMHAPHBIC 3HAHUS H
CHOCOOHOCTh K MEXIUCHUIUIMHAPHBIM OOOCHOBAHUSIM IMPOEKTHBIX PELICHUH; CIO-
COOHOCTh CHCTEMHO M CaMOCTOSATEILHO MBICIUTH, BBISBIATh U 3()(PEKTUBHO pelIaTh
IPOU3BOJICTBEHHBIE 33J]a4l C HCIIOIb30BAHUEM KOMIIETEHIMH, OCBOEHHBIX B BY3€;
HalEJICHHOCTh Ha PE3YJIbTATUBHOCTH MPOGECCUOHATBHON JeATEIbHOCTH.

O6pa3zoBarenbHas MporpaMma J0JbKHA ObITh pa3paboTaHa TaKUM 00pPa3oM, UTOOBI
CTYJIEHT TOJyd4aa 3HAHWS, YMEHUS HABBIKM B TOW K€ IMOCJIENOBATEIHLHOCTH, Kak
c(hOpMHUPOBAH KU3HEHHBIN MUK CTPOUTEITHLHOTO OOBEKTA, YCIOBHO BBHIJICIICHHEIN B
CIICAYIONINE CTaJWH: TMPEANPOSKT (IPEANPOCKTHOE TPEIOKEHHE, TEXHUKO-
HYKOHOMHYECKOE OOOCHOBaHHE), MPOCKT (ICKU3HBIA MPOCKT, TEXHUYCCKHH MPOEKT),
pabouunii mpoekT u paboyas JOKyMEHTAIUs, CTPOUTENIbCTBO, YIIPaBICHUE U DKCILTya-
Taius, peMoHT U (uin) pekoHcTpykuus [5] (puc. 3).
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Pucynok 3 —Ku3neHnHblil yuKa 00beKma cmpoumenscmea

Ha ocHOBe BBIIEN310KEHHOTO BO3HUKAET BONIPOC O CO3JAHHUU B CTPOUTEIIBHBIX
BBICIIMX Y4E€OHBIX 3aBEJCHUSX €IUHONH 00pa3oBaTeNbHOM MPOrpaMMBbl 110 HampasJe-
HUIO «CTPOUTEIBCTBO», B KOTOPOH HEOOXOAMMO HPOBECTH MEXIUCLUIUIMHAPHYIO
UHTETPAIHIO C CO3JaHHEeM HOBOM AUCHMILTUHBI — «HpOpManmoHHOE MOEINpPOBa-
HUE 37aHuit». JlaHHBIM Kypc oOyueHusl mpe/rnoiaraeTcs BBECTH ¢ Hayasia oOydeHus
CIIELUAJIbHBIM JucHuIUIMHaM. [Ipy BBINOJHEHUM CKBO3HOIO KypCOBOI'O 33JlaHHUs IO
JaHHOU JUCIMIUIMHE OT 00bEMHO-TIFIAHUPOBOYHOTO PELICHUS 3aHMs 10 IPOEKTa Op-
raHU3alMU €r0 CTPOUTEILCTBA C UCTob30oBaHUeM BIM-TexHonoruii ecth OCHOBaHUS
[0JIaraTh, YTO CTYIEHT IOJIyYUT HE TOJIBKO INIyOOKHE TEOPETUYECKUE HAaBBIKU IO
o01enpopecCUOHaIbHBIM U CHEUATIBHBIM JUCIMILUIMHAM, HO CYIIECTBEHHO UX IpO-
paboTaeT u 3aKPEenuT, a TAKXKE MOTYUYHUT LIETOCTHOE MPEICTABICHUE O MHOTO3TAITHOM
IIPOEKTUPOBAHUM M HEPA3PBIBHOM CBS3M BCEX TEXHHYECKUX JJIEMEHTOB 31aHus. Ta-
KO K€ 10/1X0J1 He0OOXOIMMO BBECTH U HA JUIUIOMHOM IIPOEKTUPOBAHUU. TeM caMbIM
BBIIIYCKHUKHM Ha PBIHKE TPYJa CO BPEMEHEM CTaHYT BOCTPEOOBAHHBIMU HE TOJIBKO B
Poccun, HO 1 3a rpaHuLe, a TaKKe MTO3BOJINT BBIMTU HA HOBBIM YPOBEHb CTPOUTEIIb-
HBIM KOMIIAaHUSIM.

3akarouyenue. /[ obecrieueHus: CTPOUTENBHON OTPAcId KOHKYPEHTOCIOCOOHO-
CTH Ha MHUPOBOM YpOBHE INEpexoa CTPOUTEIbHON UHIYCTPUHN Ha IU(PPOBYIO 3KOHO-
MUKy HEOOXOAMMO BBECTH HOBYIO TUCIHUIUIMHY B 00pa30BaTEIbHBIA MPOLECC, YTO
IIO3BOJIUT HE TOJIBKO BCECTOPOHHE U3YYUTh ATAllbl CTPOUTEILCTBA B LIEJIOM, HO U IIO-
JY4YUTh NMPAKTUYECKUE HaBbIKK B padore ¢ BIM-Texnonorusmu. Tem cambIM TEXHO-
Jorusi ”HPOPMAIIMOHHOTO MOEIMPOBAHUS 3/IaHUN BOWIET B Hally KU3Hb KaK OObI-
JEHHOCTb.
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MOJAEJIUPOBAHUE BJIUAHUA ITPEABAPUTEJIBHOI'O
HANIPAOKEHWSI KOHCTPYKIWU HEPEKPBITHSI HA IPYT'UE
JJIEMEHTBI KOHCTPYKIIUU 3TAHUU U COOPY’KEHUU

Kypnanos /. B., /[yoypuu b. b., lllox 11. B., [ puyyx A. I1.

Beenenue. [Ipy npoeKTUPOBAHUM U CTPOUTENILCTBE BCE OOJBIIETO KOJIMYECTBA
OOBEKTOB HCIMOIB3YIOTCSI MEPCHEKTUBHBIE COBPEMEHHBIE TEXHOJIOTUM U CPEICTBA.
OmauM 13 crioco0oB, O3BOISAIONUX A(P(HEKTUBHO CHU3UTH Ta0apUTHI, MAaTEpHUATIOEM-
KOCTb U CTOMMOCTb, & TAaK)K€ MOBBICUThH IKCILTYyaTallMOHHBIE XapaKTEPUCTUKH, SIBIISI-
€TCSl BO3BEJCHUE MOHOJIMTHBIX JKEJIE300€TOHHBIX 3JIaHUW W COOpYXKeHuW ¢ Oe30a-
JIOYHBIMU TIEPEKPBITUSMU U TPEIBAPUTEIIBHO HAINPSIKEHHOW KaHATHOM apMaTypou
0e3 cuernsieHus: ¢ 6ETOHOM.

Cy1iecTByeT HECKOJIbKO MPOBEPEHHBIX METOJIMK MO Pacu€Ty U MPOEKTUPOBAHUIO
M0TI0OHBIX KOHCTPYKIIMIA, OJTHAKO HU OJIHA W3 HUX HE YYUTHIBAET BIUSHUE NIPEIBAPH-
TEIBHOTO HAIPSHKEHUS OJHON KOHCTPYKLMHU Ha Apyryto. Kak mpaBuiio, KOHCTPYKIINH
PACCUUTBIBAIOTCS OTAEIBHO, YTO HE TAET MOJIHON KapTUHBI.

s ompeneneHuss BIMSHUS —NPEABAPUTENBHOIO  HANPSDKEHHUS  apMaTyphbl
MEPEKPBITHS Ha IPYTUE 3JIEMEHThI KOHCTPYKLNHU Obljia cO3/1aHa KOHEYHO-3JIEMEHTHAs
MOJIeJIb MOHOJIUTHOTO >KEJI€300€TOHHOTO 3JaHUsl B MPOTPAMMHOM KOMILIEKCE
SCAD Office 11.5/]annas pacyeTHas mporpamMma BbIOpaHa U3-3a €€ JOCTYIMHOCTH,
mupoTel pactpoctpanenus, coorserctBust CII u I'OCT, kpome TOro, IMEHHO OHa
npelHa3HayeHa JJid pacyeTa COOpYyKeHHUs B 1eoM. [Ipyrue MHOro(pyHKIIMOHAIbHbIE
POEKTHO-PaCUYEeTHbIE CUCTEMbI OPUEHTUPOBAHBI HA BBIIIOJIHEHHUE JIETAIbHBIX MPOBE-
POUHBIX PACUYETOB OTIEIBHBIX HECYIIMX CTPOUTENbHBIX KOHCTPYKLMHA B COOTBET-
CTBHH C ICHCTBYIOIIMMH HOpMam# [1].

[IpoyHOCTh MpeAHANPSIKEHHBIX KEIe300€TOHHBIX KOHCTPYKLMNA HE 3aBUCUT OT
BEJIMYMH TMPEIBAPUTEIBLHOIO HaIpshkeHus apmaTypsl. [loaToMy pacuer Takux KOH-
CTPYKLMH HUYEM HE OTIMYAETCS OT pacuera Ha MPOYHOCTH >KeIe300€TOHHBIX KOH-
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