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Inasnaa 3a0a4a cmpoumenvHoli Mexanuku obyuume Oyoy-
wWe20 Cneyuanucma HAyKu KOHCMPYUPOBAHUS, NPUGLeKas Ons
9motl yenu obveKmusHbvle 3aKOHbL NPpUpoOobl. Henosex ne cozoa-
em 3aKOHbl NPUpoObl, A NO3HAEM UX NYMEeM UCK)CCIMEEHHbIX
MBICIIEHHBIX NOCMPOEHUTl, a 3ameM 60NTI0UAem 8 8UOe PealbHbIX
KOHCMPYKyuil, coopysicenuti. IIpu 3mom, o4e6uoHo, HACKONbKO
OH 6nadeem 3HAHUAMU 3AKOHO8 MPUPOObL, HACMONLKO Bydem
sgphexmuser u e20 nPoexm, u e20 OCyuecmeieHue.

J.m.n., npog. I'B. Bacunvkog

1. KPATKHE CBEAEHUS U3 NCTOPUMA COITPOTUBJIEHUS
MATEPHAJIOB U CTPOUTEJIBHON MEXAHUKH

IlepBoHAYaIBHO CONIPOTUBIICHUE MAaTEPHAJIOB M CTPOUTEbHAS MEXaHUKA KaK HAYKH
Pa3BUBAIKCH HEPA3PHIBHO B paMKaX eIHMHOTO HATPaBIeHUS — MeXaHUK. OCHOBBI 3TOM
HayKd OBLIH 3a7105keHBI B Hagane X VII Beka BeIMKUM UTaIbIHCKUM ydeHbIM [ajmieo
Tanuneem. B cBoeit 3samennToil kaure «becensl U MareMaTHYeCKUe JOKa3aTeIbCTBa,
Kacarolyecs: IByX HOBBIX OTpaciell Haykmy, Belmemmeii B 1938 roxy, [anueit 3amo-
JKHJI OCHOBBI JMHAMUKU M Y4EHHS O IIPOYHOCTH. BIiepBble B MCTOPHHU YeNIOBEYECTBA
ObUT IOCTABIICH BOIIPOC O TPOYHOCTH TEJI M CJieTaHa MOIBITKA ero Hay4yHOro paspelie-
HUSL.

VM GBUT OCYIIECTBIICH aHAW3 PabOTHl CTEPXKHSA Ha IPHMepe PacCMOTPEHHs ABYX
BUJIOB AeopMannil CTEPXKHA: pacTKeHUs U m3ruba. CieayeT OTMETHTb, YTO IIpU pe-
[IEHUH 33291 U3rn0a KOHCONBHOM Oaky, Harpy)XeHHOM Ha CBOOOIHOM KOHIIE cocpe-
JIOTOYeHHOH cuiioH, I"anuneem Opl1a fomyineHa omuoka. OH CUUTAN, YTO HyJIeBas JIH-
HUSI TIPY M3ru0e TOIDKHA IIPOXOAUTE IO HIDKHEH KPOMKE MOIePeYHOro CeYeH s, 4To He
coryacyercs ¢ HCTHHHBIM ITOJIOJKeHUEM Jiell. BeencTBre 3TOro pesynsraTsl pacyera 1o
€ro TeOpHH JaBalli 3HAYHNTEIHHOE 3aBhIIIEHNE IIpeJe]IbHON Harpy3Ky [0 CPaBHEHHUIO C
ee eWCTBUTENFHBIM 3HaUeHUeM. B 9acTHOCTH, IIpH MPSMOYTOJIBHOM CEUeHUH Opyca U
ynpyroif pabore Marepmana (IO MOMEHTa pa3pylIeHMs) AeCTBUTENbHOe 3HaYeHHE
paspyurarolelf Harpy3ku OyaeT B 3 pasza MEHbIIIe TOH, KOTopasi clenyeT u3 Teopru [a-
JIHTIes.

OpHako, HeCMOTpS Ha JaHHYIO OIINOKY, 3HaueHHe «becem» ["anmmest TpynHo mepe-
OIIEHWTh. B CBOEM aHaIM3€ OH COBEPLIEHHO IIPaBUJIBHO OLEHUI POIb LIMPUHEL b U A
MPSIMOYTONBHOI'O CEUEHHUS] B COIPOTUBIEHUH Oaiky M3ruOy, IOKa3aB, YTO IIPOYHOCTH
GaNky IpONOpIOHANbHA BeIMIUHE bh’. BriepBbie B HAydHOM TPY/le MOSBHIACH CIPO-
rasg IIOCTaHOBKa 3aJladyd O TMPOYHOCTH CTEPXKHS, MMEIOIAs BAXHOE 3HAYEHHE IS
CTPOUTENBHOM NpaKTUKH. Briepsble OblTa IpeNpUHATA HOIBITKA YCTAHOBIEHNS 0e30-
MIACHBIX pa3MepoB CTEepKHell aHamuTHueckuM myteM. [loseneHue «becemy, B KOTOPBIX
aBTOP CTPEMHTCS IPUBECTH M3BECTHBIE €My METOZbl aHaIu3a HaIpsHKEHUI B JIOTHYe-
CKYIO CHCTEMY, 3HAMEHYIOT CO0O0M TOUKy OTCUEeTa, XapaKTEepH3YIOLIyI0 BOSHUKHOBEHHE
HAyK{ O IPOYHOCTH, T.€. HAYKH O CONPOMUBILEHUU MAMEPUANIO8.

CrieiyroImpM Ba)XHBIM IIIarOM B Pa3BUTUHM MEXaHUKH MaTepHalIOB SBHJIAcCh pabora
anrniickoro yaeroro Pobepta 'yka «O BOCCTaHOBHUTENBHOM CIIOCOOHOCTH WTH 06 y1I-



pyroctm» (1678 r.), B KOTOpOH paccMaTpUBAIHCh YIPYyTHE CBOHCTBA Martepuanos. Ot-
KPBITHI 3aKOH JIMHEHHOTO COOTHOIIECHWS MEXIY BEJIMYUHOM CHII M IIPOU3BOJUMBIMU
uMu gedopmanusMu (3akoH ['yka) mocmyxun GyHIaMEHTOM IS JaJIbHEHIero pa3Bu-
THSI MEXaHUKH YIPYTHX TEIL.

Hauunas ¢ xonmna XVII Beka u Ha nporspkennu X VIII Bexa, Onarogapst ycwimsam Ta-
KHX y4eHBIX kKak Mapuort, 5. beprymnu, Ditnep, Jlarpamk, Kynou u ap., muia uaten-
CHBHas pa3paboTKa TEOPHH M3TH0a CTepKHs, BKIIOYas H3ru0 KPUBOTO Opyca M 3a1auy
posoNbHOro M3ruba. OKOHYATeNbHOE pelleHNe 3a/ladi O IPOYHOCTH Oalku ist CIry-
Yasi PSIMOTO M3THOa B YIPYroil OCTAaHOBKE OBLIO 3aBEpIIEHO B TPyHax (paHIly3cKoro
yaenoro Hagee (1826 1.).

Hanpreiiniee pa3BUTHE 3aaul H3ruba Opyca CBI3aHO ¢ pa3pabOTKO TEOPUH CIOXK-
HOT'O COIIPOTHBIICHUS. DTOr0 TpeOOBaN HOBEIE 3a[]a9H, BCTABIINE IIepe IPaKTHKAME —
MOCTOCTPOUTENISIMH, & UMEHHO 3a7a4u 00eClIeueH s MPOYHOCTH MOCTOB NPH AeHCTBHM
moaBIKHOM Harpyskd. B 1834 roxy mossmiiacs pabota ¢panirysckoro yuernoro Ilepcu,
rae ObUIa U3JI0XKEeHA TeOPHs MOMEHTOB HHepIuH. Ilepcu BBeJ MOHATHE MOMEHTA HHED-
uu cedeHust. B cBoel paboTe oH ykasai, 9To Teopus usruba Haebe BepHa muis mis
YaCTHOTO Clly4yas COBIAJEHWS HEHUTpaNbHOW JIMHHMM C IJIaBHOM OCBIO cedeHus. bonee
obume pelneHus 3amaddl M3TrHOa OBUTH ITONydYeHB! (paHIy3cKAMH yueHbiMH CeH-
Benanowm (3agagya xocoro m3rubda, 1843 r.) u Bpeccom (3aada 0 BHEIEHTPEHHOM pac-
TSDKEHUH WM cxaTid, 1854 r.). bpecc Taxoke BBel IOHATHE Spa CEIEHUS U U3YUIHII €T
CBOICTBa. 3aBepleHHe TEOPUH H3ruba, YYUTHIBAIOIIEH BIHUSHHE CIBHIOB, CBS3aHO C
Tpyfamu pycckoro ydenoro J[.M. Xypasckoro, BIepBble INOJIYYMBIIETO PAaCUETHYIO
(hopMyITy KacaTelIbHBIX HalpsDKEHHH [IpH IoniepedHoM uruode 6amok (1855 r.).

PanHpe CTpoWTeNbHBIE COOPYXEHHS IPEACTAaBISIN co0oH 6GalouHbIe M apodyHbIE
cucteMbl. Hepaspesnast Oanka 1 apka sSBHIIUCH IEPBHIMU CTATHIESCKY HEOIPeJeTUMBIMHE
CHCTEMaMH, K KOTOPBIM NIPUMEHSUIHCH ITOTBITKY NOCTPOSHHS aHATUTHYECKUX PeIleHHH
ele 0 TOro, Kak OBUTH pa3paboTaHbl METOMABI pacueTa CTATUYECKH HEOHPeIeTHMBIX
cucteM. K caMbIM mepBBEIM pacueraM Hepaspe3Hoi Oanku orHocutcs padora (1808 r.)
HeMeIKoro mpodeccopa, Mpe3uIeHTa CTpOUTeNbHOM akafemur VloranHa OiiTensBalina
(1764 — 1848 rr.). Oro ObUIa 3aa4a O [BYXIIPOJETHOH Hepa3pe3Hol balike, 3arpyxeH-
HOM COOCTBEHHEIM BECOM W OJHHM COCPEJOTOUCHHBIM IPY30M B KaXIOM IpoJyeTe. 3a-
Jla4a coJiepiKaja BCero OJHy <UIMIIHIO CBSI3bY», YTO II0 COBPEMEHHBIM IIPEICTABICHIIM
COOTBETCTBYET 3a7a4ye C OJHFM HEeH3BeCTHBIM (II0 METOJIUKE YPaBHEHHS TPeX MOMEH-
ToB). TeM He MeHee, aBTOPCKOE pelieHre OBUIO YPe3MEPHO CIOKHBIM U TPYIOSMKHM,
TaK KaK eMy IPHUIILJIOCh COCTaBUTh U COBMECTHO PeIInTh 11 ypaBHEHHUH.

Brepssie 001wl aNropuT™ pacyera HepaspesHol Oanku (B hopMe ypaBHEHHS TpeX
MOMEHTOB) OBbLI IPEIOKeH (HpaHIy3CKHM (H3UKOM W MEXaHHKOM, WieHoM [laprxk-
cxoit Akanemun Hayk Bernya Kianeiiponom (1799 — 1864 rr.).

Jlosnroe BpeMsi pacdeT CTATHYECKH HEONIPENEUMbIX CHCTEM CAEPIKHBATICS U3-32 OT-
CyTCTBHS pa3pabOTaHHOT0 aHATUTHIECKOTO aNllapaTa 10 BEYUCICHHUIO IepeMeIeHIH B
JAaHHBIX cucteMax. Bo Bropoii monosure XIX Bexa Omaromapst pabotam bpecca, Bunk-
nepa, Kynemana, Mopa u apyrux Obuia paspaboTaHa TEOpHs pacdeTa CTaTHIeCKH He-
onpenenuMeix cucteM. B 1874 rony Hemenxwuii mexanuk Otro Mop (1835 —1918 rr.)
Jan o6obienue Gpopmyisl Makcpemna (uHTerpan Mopa — MakcBeria) [is oIpezerne-



HEA nepeMerieHnii. Cpasy ke mocie BBIBOJA 3TOH (hOpMyIJbl Hadajlach WHTEHCHUBHAS
paspaboTka rpadoaHaTUTHYECKUX CIIOCOOOB BBIYMCIEHMS HHTerpaia Mopa — Mak-
cBeiuta (mpuemsl Mromnep-bpecnay u Bepelarusa) BcieICTBUE YeTro, TEOPUS U METO-
JIBI pacyeTa COOpyXEHHUH CTalll pa3BUBaThCs Ooee BRICOKIMH TEMIIAMH.

1.1. HexoTopble J1I000NBITHBIE HCTOpHYECKHE GaKThbI

1. IlepBelif cuctemaruueckuif Kypc «CoImpoTHBIeHHE MaTepHAIOB» OBLI M3IaH B
1826 roxgy ¢paHIy3cKHM yYeHBIM B OOJACTH MaTeMaTHKH M MEXaHWKH, wiedoM Ila-
pwxckoit Axanemuu Hayx JIyn Mapu Anpu Hasre (1785 — 1836 rr.) Ha 6Gase cBoux
JIeKIUi, KOTOphIe OH Hada 4yuTath eie B 1819 roxy B IlIkoae MocToB 1 fopor. B aTom
Kypce OTpaKeHBI IVIaBHBIE JOCTIKEHUS B 00JIACTH MEXaHUKH MaTepHallOB 3a IEPHOJ
BpEeMEHU, OrpaHMYEHHBIM IepBoi 4eTBepThio XIX Beka, M yCTpaHeH psiJ OIMOOK J0-
IMyIIeHHBIX B apanoruynsix counHenusx XVIII Bexa. bosee paHHue Kypchl COIPOTHB-
JIeHWs MaTepHalloB COMEpP KAl MHOTO OIIMOOYHBIX yTBepXKHeHui. Hanpumep, B yue6-
HUKe (paHIy3ckoro yueHoro JKupapa, usnansHoro B 1798 ronmy, HyneBas JHUHHS MpU
YIPYroM H3rube CTEpKHS pacIoyiarajach Ha Kparo ero IOIEPedHOro CEYeHHs, a HE B
UeHTpe TsHKecTH cedeHus. To ecTs ommbKa [anmunes ocraBaach HEMCIPABIEHHOW Ha
npoTsoxeruH 160 net (c MoMeHTa mybnukanuu «becen» B 1638 r.) u mocne sroro mpo-
nepxanack emie 28 yet, noka HaBpe HE MOMECTHII HyJIEBYIO JUHUIO B LIEHTP TSDHKECTH
CEUYEHHS.

2. IlepBBIii pycckuil y4eOHUK COIPOTUBIEHHS MaTepraoB Obll HanucaH B 1837 ro-
LIy uHXKeHepoM U MexaHukoM Hukomaem @emukcoBuueM Sctpxembexum (1808 — 1872
IT.), Y4eHIKOM pycckoro MatemaTtrka M.B. Octporpaznckoro.

3. IlepBas paboTa 1o CTPOUTENBHOM MeXaHHKe, u3JaHHasd B Poccun, Obuta omyOim-
KOBaHa meTepOyprckuM akaneMukoMm bunbdunrepom B V3BecTusix AkaneMun HayK B
1735 romy Ha JIaTHHCKOM s3bIKe. [1epBBIf pyccKuil Ipogeccop CTPOUTETbHON MeXaHuU-
ki — Martseit Crenanosry Bonkos (1802 — 1878 rr.).

4. TepMUH «HEHTpaNbHAS JTUHIST» OBLI IIPEIOKEH aHIIMHCKUM HHXeHepoM Toma-
com TpexronsaoM npeanonoxuTensHo B 1821 roxy.

5. B 1824 rony HaBre copMynupoBan OCHOBHBIE YPaBHEHHUS TEOPHHU YIPYTOCTH.
I[To-Bua¥MOMY, TOT/Ia XK€ OH BBeJI HOHATHE «HANpsDKEHHE» (B HEKOTOPBIX MCTOYHHKAX
npuopuret ornaercs O. Komm). B 1823 roxy uM Toxxe ObUIM BBIBeIeHB! JU(depeHIH-
aNbHbIe YPaBHEHMsI C YaCTHBIMHU [IPOM3BOAHBIMY ABM)KEHUS BA3KOH XKUIKOCTH. B 3TOM
e Tomy OpYyrod (paHIy3cKHH ydeHBIH MareMaTuk, €wieH Muctutyra @panmmu, npo-
deccop Iomurexaudeckoit mxoiusl # Copbonus! Orrocren Komm (1789 — 1857 rr.) BEI-
BEIl YCIIOBHS PAaBHOBECHS JJIS SJIEMEHTAPHOTO IIPSIMOYTOIBHOTO NapajlieNenuIesia.

6. CymecTBoBaHMEe KacaTelbHEIX HAIPSDKEHUH OBLIIO OTKPBITO (PaHITY3CKIM (GU3H-
KOM ¥ MexaHukoM, wieHoM [laprxckoit Axagemur Hayk u npesunenTom HanpoHnams-
goro unctutyta [apirem KynornoM (1736 — 1806 IT.) B CBSI3U € €ro UCCIIETOBAHUIMHA B
obnactu TpeHus. KyiioH BBIBEN M3BECTHYIO B CONPOTUBIEHUH MAaTEPUANIOB PaCUETHYIO
(dhopMyIy I KpyTSIIEro MOMEHTA.

7. BhepBble SIIOPEI MOMEHTOB ObUIM IpeioxkeHbl yueHumkoM b. Knamelipowa,
(GpaHIy3cKUM MaTeMaTHKOM M MeXaHuKoM, dieHoM [lapmxckoidl Axagemmn Hayx



Iapnem Bpeccom (1822 — 1883 rr.) B 1848 romy u mocTpoeHs! UM mist apku. OqHO 13
CaMBIX paHHHX [TOCTPOSHHUI1 SIIIOP MOMEHTOB JUIS OaJIKK COIEP)KUTCS B KHATE PYCCKOro
umxeHepa becrianoBa B 1855 roxy.

1.2. KpaTkue Onorpadguyeckue JaHHbIE O HEKOTOPBIX YYeHBIX

Bnacos Bacunuii 3axaposuy (1906 — 1958 rr.) — coBeTCKHit yueHbI# B 001aCTH Me-
xaHuky, wieH-kopp. AH CCCP (¢ 1953 r.). Oxonunn MOCKOBCKHE HHKEHEPHO-
crpoutensHbli mHCTUTYT (MVICH) B 1930 1. Pazpaboran (1932, 1939 r.) meroas! cBe-
IeHus 3a[a9 YCTOMYHBOCTH YIPYTHX CUCTeM K OOBIKHOBEHHBIM IU(depeHInaIbHbIM
ypaBHeHHsM. Pa3BHII METOIB! pacdeTa TOHKOCTEHHBIX CTEepXKHeH, 000I0ueK, MOmydrt
PsII pe3yJIbTaTOB B OOJNACTH TEOPHH IMIHUHIAPHYIECKHX obomodek. Paspun (1947 r.) Ba-
PHALIHOHHBIN METOJ pacdeTa MHOTOCBSI3HBIX IpU3MaTHYecKuX oboiouek. Mccnenosan
KojtebanusI 000JI0UeK.

TI'so30ee Anexceii Anexceesuy (1897 — 1986 rr.) — OMUH U3 KPYIHEHINX YIEHBIX B
00JIacTH TeOpUH XKeIe300€TOHa, JKelle300eTOHHBIX KOHCTPYKIUI H CTPOUTENbHOH Me-
xanukd. Ero Hay4yHas ¥ DpaKTHYecKas AesATeNbHOCTD SBHIIACh SIPKOH CTpaHuIeil B wic-
TOpUH CTPOUTEIHHON HayKH He TONbKO Poccuu, HO U Bcero Mupa. boibioe 3HaYeHue
JUIS] IPaKTHKH CTPOUTENLCTBA UMENH MCCIef0BaHusl, BEIIONHEHHEIE A. A. ['Bo3neBEIM
U €ro COTpyJHHUKaMU B 00JNaCTH apMHPOBaHUs XKeJIe300eTOHHBIX KOHCTpyKIwmit. Ha oc-
HOBE THX HMCCIIe0BaHuil ObUTH pa3paboTaHbl 3 (EeKTHBHEIE BUIBI CTEPXKHEBOH apMa-
TYpBI TIEPUOJIYECKOT0 IPO(MIS M3 BBICOKONPOYHOH cramu. B obmactu Teopuu
coopyxenuii A.A. I'Bo3aeBBIM OBUI ITpe/UTOXKEH CMEIIaHHBIN MEeTO pacuéra craThde-
CKM HEOIIpEe/ICTUMBIX CHCTEM, SBUBIIMICS (yHIaMEHTaIBHBIM BKJIAJOM B CTPOUTENb-
HYIO MEXaHHKY. DTO e OTHOCHTCS K €r0 HCCIeIOBaHKsAM B 0011aCTH pacuéra 00omouex
u cxinanok. Iupoko m3BecTeH (QyHIOaMeHTanbHBIH Tpyx A. A. I'Bo3meBa mo pacyéry
KOHCTPYKI[HI METOZIOM IIPeIeIbHOI0 PABHOBECHS.

Knanetipon benya Iono Omuns (1799 — 1864 1T.) — dpaHIy3cKuil HEXeHep, GU3KK
u mexanuk. B 1820 — 1830 r. pabotan B [letepOypre B MucTuTyTe AH, ¢ 1858 1. — wien
Iapmwxckoit AH. CoBmectHO ¢ I'. Jlame uccienopan ycToiunBocTs apok. Jan dbopmy-
JIMPOBKY ypaBHEHMs TpexX MoMeHTOB. Paspaborai (1848 r.) HOBEII MeTOZ BEIYUCICHUS
HalpsDKeHUM B Hepa3pesHBIX Oakax. B Teopuu ympyrocTu u3BecTHa TeopeMa Kamneii-
poHa.

Kpvinos Anexceii Huxonaesuy (1863 — 1945 IT.) — COBETCKMH MaTeMaTHK, MEXaHHUK
U KopabiecTpouTelib, akagemuk (¢ 1916 r.), unen-xopp. Poccuiickoit AH (c 1914 r.).
ITpodeccop ITeTepOypIKCKOro MOIUTEXHUIECKOTO HHCTUTYTa M MIHCTUTYTa HHXKEHEPOB
nyreit coobierns. Oxorumn Mopckyto axagemuro (1890 r.), Tam xe pabotan ¢ 1892
ro/ia, YUTall JIEKIUH 110 Teopuu kopadis. C 1900 r. — 3aBeayronuii OnbeIToBEIM Gacceii-
HOM Mopckoro BenomcTBa, ¢ 1908 — 1910 rr. — riIaBHbINA HHCIEKTOP KOpadlIeCTPOeHNU
u npenceparens MOPCKOro TeXHHYECKOro KoMurera, ¢ 1917 r. — gupekrop riaBHOH
dmsuaeckoit mabopatopun AH, ¢ 1919 — 1921 rr. — Hayansauk Mopcko# akageMud, ¢
1927 r. — nmpodeccop Mopckoit akagemuu, B 1927 — 1934 rr. — nupekrop ®Pusuko-
matematndeckoro wHetuTyTa AH CCCP. OCHOBHBIE HCCIIEJOBaHUSA OTHOCSTCS K TEO-
puH KOpabisi, CTPOUTEIEHOM MEeXaHUKE, TEOPUH TMPOCKOIIOB, TEOPHHU BUOPAIIUY CYJIOB,



Teopuu qudbepeHITIaNbHBIX YpaBHeHHH 1 HeTOpuH Hayku. CO3fan TeopHio KUIeBOH
Ka9KH, YCTAHOBHII BIMSHAC KaYKH HA BO3HUKHOBEHHE JI0OABOYHBIX YCHNHU B pasimd-
HBIX 9acTsx kopabisa. B obnactu cTponTtenbHOM MeXaHUKH 060CHOBAN ¥ PA3BHI OPUTH-
HaJbHBIM METOH pacdeTa 0ajoK, JEKALMX Ha YIPYrOM OCHOBAaHUH. MareMaridecKue
HCCIeJOBaHUs ITOCBAIICHB MaTEMAaTHIeCKOM (U3HKEe M TEOPUM IMPHONMKEHHBIX BbI-
yricnenuit. [Ipemnoxmn (1931 r.) MeTo pemeHns «BeKOBOTO YPaBHEHHSD JUIA OTHICKA-
HEISL 9acTOT COOCTBeHHBIX Kotebanuii. Bren 6anounsie ¢pyrxunn (byuxuun Kpouiosa).
Jlazpanoc JKosegh Jlyu (1736 ~ 1813 rr.) — Beiparonumiics: GpaHIy3CKHA MaTeMaTHK
u MexanuK, aieH [Mapmwxckoit AH (¢ 1772 r.) u HannonansHOTO HHCTHTYTA (¢ 1796 T.).
Hawuboiee BaKHBIE TPYABI OTHOCATCS K BAPHAIMOHHOMY HCUHCICHHIO K TEOPETHIECKOM
Mexanuke., Knaccudeckuilt Tpyll «AHaIMTHYECKAss MEXaHUKay», TIE B OCHOBY CTATHKH
MOJTOXKEH TIPUHIUI BO3MOXKHEIX II€peMCIICHHl, a B OCHOBY AWHAMWKH — COUYCTAHME
HPHHOAIIA BO3MOXHBIX IepeMelrennii ¢ mpurmunoM J[’ Anambepa. Bsen o6o6menusie
KOODAMHATHI ¥ IPUJIall ypaBHEHUAM JBIKEHNS HOBYIO GopMy, Ha3BaHHYIO eT0 HMEHEM.
Ipomomxun u pasBun pabotrel JI. Diinepa mo ycTofYMBOCTH YIPYTHX CTEpXKHEH, B 4a-
CTHOCTH J{aJl 3HAYCHNE KPUTHIECKOM CHITBI IIPH PAa3TUYHBIX KOHIIEBEIX 3aKPEIUICHUSX.
Powcanuyorn Anexceit Pygpoeuy (1911 — 1987 rr.) — Beigarontuiica ydeHsit. Paspabo-
Tajl TEOPHIO COCTABHEIX CTepIKHEH, KOTOpasi B HACTOSIIEe BPeMsl LIMPOKO MPUMEHAETCS
TIPH pacueTe MHOIOITAXHEIX 3JIaHHH (¢ yUeTOM IOIaTINBOCTH COSHHEHUH), a 3aTeM —
U METOJ| pacyera COCTaBHBIX CTEpXKHeH IIo Impe/IeTbHOMY COCTOSHI0. Ero Monorpadms
«HexoTrophle BOIIPOCEI MeXaHUKH CHCTEM, IeGOPMHPYIOIIUXCS BO BpeMeHH» OblIa 0x1-
HOH U3 MepBHIX B 00NACTH NPUKIATHON TEOPHH IION3YyYEeCTH HE TONHKO Y Hac, HO ¥ 34
pybexom. Anexcell Py oBrud oOHapy:KII ABIEHNE OTEPH YCTOMIUBOCTE TIPH HATMIHA
TON3YYeCTH, OTMCAIl €r0 ¥ pa3paboTal METOIMKY HPAKTHIECKOTo pacyeTa aedopmMaiuii
C Y9YETOM ITOJI3ydeCTH OETOHHBIX KOHCTPYKIMH — IIPH TeMIepaTypHEIX BO3IEHCTBUAX U
BOJIOKHHCTHIX MAaTepHanoB (THIA JPEBECHUHBl) — IIPU YBIKHEHWM ¥ BBICHIXAHHU.
0O6006mmero Bee 310 B MoHOTpadun «Teoprs monzydecTi». B obmactu pacuera 06oio-
yek A.P. PrxaHUUBIH ONpeIeNn YCIoBUs HEH3MEHIeMOCTH Oe3MOMEHTHOU CXeMBI HO-
JIOTHX 000JIOYEK, YTOYHMII ypaBHEHUS MOMEHTHOH TeOpHH IIONOrHX 000JoueK, paspa-
0oTa) METOIBI HAXOXACHHS ONTHMAIBHOH (OPMEI CKITaXYaThIX U BOJHHUCTHIX Oaiou-
HBIX HACTHJIOB 33JaHHON IIPOUYHOCTH U XKECTKOCTU (TIpH yCIOBUM HAaMMEHBIIETO Teope-
TErdeckoro Beca). OH BIEpBbIE IIPEIIOKAN TAKKE METOIBI pacyeTa IEeHTPAIBHO CIKATO-
I'0 TOHKOCTEHHOTO CTEPIKHS OTKPBITOro MpodMist Ha YCTOUYHBOCTE 38 IPEIEIIOM YIIPY-
rOCTH ¥ TOHKOCTCHHEIX CTepykHell CTymeHYaToro NepeMEHHOTO  CeUeHWs.
Yro kacaeTcs pacdeTa KOHCTPYKIMH METONOM IpelelIbHOTO paBHOBECHS, 3/1eCh
A.P. PxanuipIHeM GBI perieH psii 38484 U Ipeiiokena cxema paboThl ceueHus TOH-
KOCTEHHOTO CTeP)XHSI Ha CTECHEHHOE KpyUeHHE B CTAIHNA IIPEACIBHOTO PABHORECHS.
Paneti nopo Jowcon Yunvam Cmpamm (1842 — 1919 rr.) — Beigaromuiics aHrmHcKrii
yueHsli 3wk, wieH Jlongouckoro Koporesckoro obmectso (¢ 1873 1.) u ero npesu-
jert (8 1905 — 1908 rr.), BHecmu# (yHIaMEHTANBHEIN BKIaJ B pa3sNu4Hble 00IacTH
Hayk. OcHOBHbBIC PabOTHI IO MeXaHHKe OTHOCATCS K TeopHM KojebaHmit. IiaBHBIN
BKJIaJ PaJiess B CTPOUTENBHYIO MEXAHHKY ¥ TEOPHIO YIIPYTOCTH COACPKUTCH B €r0 KHATE
«Teopus 3Bykay». M370XAI OCHOBEI MAaTEMATHYECKOU TeOpHM KoyebGaHuii, BB HOHS-
THst 0000IIEHHBIX CYJI ¥ 0OOOIIEHHBIX KOOP/MHAT, YTO BMECTE C TEOPEMOH B3aMHOCTH



Bertu — Pares 3HaUUTENBHO YIPOCTHIIO pacdeThl CTATHYECKH HEOIPEeIeIMMBIX CHCTEM.
Bsen muccumaruBHyro GyHKIHMIO — QyHKIHI0 Panes. Paspaboran MeTon HaxoxaeHus
CODCTBEHHBIX 9acTOT KoJyiebaTenbHOM cucteMsl. Merox Panes, pasBuThiii aBCcTpuiickuM
ydeHbIM B. PuTiiem, NpuMeHsIICA NpU PelIeHNH 3a1a4 TEOPUH YIIPYTOCTH, TEOPHHU CO-
Opy>XeHHUH, HeJIMHeHHoi MexaHuKH. MccnenoBai KoineOaHus TOHKHX [UIACTHHOK B 060-
JIOYeK.

Ilyxoe Brnaoumup I puzopvesuy (1853 — 1939 1T.) — COBETCKUIT MH)XXEHEP U Mexa-
HukK, ogetHslid wier AH CCCP (¢ 1929 r.), unen-xopp. AH CCCP (c 1928 r.). Okon-
g MockoBckoe TexHudeckoe yumumie (1876 r.), craxuposaics B CIIA. B 1877 —
1878 rr. — HayaNBHUK YepTexHoTo 6Iopo Bapmapckoit sxenesnoit noporu B IletepGyp-
re, B 1878 — 1917 rr. — riaBHBIA MHXXEHEP TEXHUYECKOH CTPOUTENbHON KOHTOPE! B Mo-
ckBe, B 1917 — 1939 rr. — rnaBHBIN HHXXEHEP TEXHUYECKOW CTPOUTENBHON KOHTOPHI 3a-
Boza «IlapocTpoii». PaboThI OTHOCATCS ¢ 00JIACTH CTPOUTENHCTBA, HEPTSHOM IPOMBIILI-
JIEHHOCTH, TEIUIOTEXHUKE, CyJOCTPOEHMIO ¥ Ap. Pa3Bun MareMaTWUecKue MeETOXbI
CTPOUTENHHOM MeXaHHKH. PazpaboTan KoHCTpyKuMIo OanrHy B Gopme rumepbononsa.
ITo ero mpoexram noctpoeHo cBeie 200 6amren, B wactHocTy [[labonosckas B Mockse
(6ammust Ilyxosa). Ilox ero pykoBOJCTBOM CHPOEKTHPOBAHO U IIOCTpoeHo Goiee 500
MmocroB. 3BectHa epma Illyxosa. PaspaboTan psi KOHCTPYKIMH 0OJIerYeHHBIX Iepe-
KpPBITHI — BUCSIHE CeTYaThle CBOABI ¥ CBOJBI ABOSIKOI KPUBHU3HBI.

Diinep Jleonapo (1707 — 1783 1T.) — BeNMUKHUH MaTeMaTHK, MEXaHUK U (QU3MK, aka-
nemuk rerepoypxckoit AH (¢ 1726 r. mo 1741 r. u ¢ 1766 1.). B 1731 — 1741 rr. -
npodeccop MaTeMaTHKH, ¢ 1744 r. — nupexTop MaTeMarmdeckoro kiacca bepnunckoit
AH. Ero oren, macrop, 05Ul yueHHKOM S1. BepHyIUIH U 3aluTIuI JUCCePTalHIo [0 Ma-
Temaruke. [lepBrle CBeIEHNUS II0 MaTeMaTHKe ITONyYeHbl OT oTia. HaydHble HHTEpecH!
Diinepa HeoOBIYaiiHO mUpoKU. OHM OXBAaTHIBAIOT BCE OT/IETIBI COBPEMEHHON eMy MaTe-
MaTUKH ¥ MEXaHUKH, TEOPHU yIPYroCTH, MaTeMaTUIecKOd (HU3UKH, TUAPOAUHAMUKH,
Gawmuctrke U T.4. B 1744 r. onmy6nukoBaH Tpyn «MeTox HaXOXICHUS KPHUBBIX JIH-
HHH ...», B IEpBO KHUI'e KOTOPOrO KPOME OCHOB BapHAI[IOHHOTO MCUHCIEHUS COIep-
JKUTCS IEPBOE CHCTEMAaTHIECKOE H3II0JKEHUE TEOPUH YIPYTUX KPUBBIX U Pe3yIbTaThI IO
CONIPOTHBIICHUIO MaTEPUAJIOB.

JocTimkeHust pyCCKUX U 3apyOeKHBIX YUeHBIX B 00JIACTH CTPOUTENBHON MEXaHUKH
U COIPOTHBJIEHHS MaTepHaoB MOATOTOBWIM IIPOYHYIO OCHOBY JUIS COBEpIIEHCTBOBA-
HFSL METOJIOB pacyueTa WHXXEHEePHBIX coopykeHHH. CTpouTenbHas MeXaHUKa TECHO CBsI-
3aHa C IPOEKTHPOBAHUEM COOPYKEHHI U C TEXHONOTUeH X U3rorosieHus. bonee mon-
POOHO TIO3HAKOMHUTCS C OCHOBAME CTPOUTENIFHOM MEXAaHHKH M CONpPOTHBIECHUS Mate-
PHATIOB CTY/IeHTaM apXUTEKTyPHO-CTPOHTENBHOr0 (aKylnbTeTa IMPEeACTOUT B Ipolecce
00y4eHuUsI.

V3Hath 06 0cOGEHHOCTAX PabOTHI MPOEKTUPOBIINKA, a TAKXKE O CTPYKTYPE IIPOEKT-
HBIX OpraHH3aliii, IPUHIUIIAX IPOSKTUPOBAHMUS, IOPSIKE pa3pabOTKU MPOEKTHOH 10-
KyMEHTAI[H MOYXHO Ha CTPaHHUIAX 9TOr0 y4e6GHOro mocoous.



2. MPOEKTUPOBAHUE 3IAHUI X COOPY KEHUI

B cTpouTensCTBE CYIIECTBYET CleyIounil nepeueHs pa3pabaThIBaeMBIX IIPOEKTOB:
paifoHHOM IUTaHUPOBKH; IUIAHUPOBKU U 3aCTPOMKH TOPOIOB, MIOCEIKOB M CENIbCKHX Ha-
CeJIEHHBIX MECT; CTPOUTENBCTBA IPOMBIIIIEHHBIX MPEANPHATHH; IIPOSKTHl OTASIBHBIX
3IaHMH U COOPYKEHUI IPOMBIIIIIEHHOCTH, JKIIIBIX 3[JaHUH, 3MaHUH KyIbTYpHO OBITOBO-
ro Ha3Ha4deHWs U T.A. B mepeuncieHHO# nepapxun Kak OBl OTCYTCTBYET CTPOUTENbHAS!
MeXaHHKa, HO 3TO JIOKHOE BIledaTiieHHe. Kaxmplii MpOeKT OOBIYHO COCTOMT U3 He-
CKOJBKHX YacTell — apXUTEKTYPHO-CTPOUTEIHHOH, TEXHOIOTHIECKOH, YJHEPreTHIECKOH,
HHXXEHEePHOI'0 000pyHOBaHMs, OpPraHU3alH CTPOUTENBCTBA, TEXHUKO-3KOHOMHYECKUX
nokasareseli, cMeT. CTpouTeNbHAS 9aCTh HEHM3MEHHO COJEPKHUT IMPOEKT HEeCYIIHX dJie-
MEHTOB MEXaHHIECKOU CHCTEMBL.

Peanuzanuy mpoekTa, T.e. MaTepHaIbHOX KOHCTPYKTHBHOM JeSTeIbHOCTH, IIpe/ie-
CTBYeT HHTEIIEKTyallbHOE IPOeKTHpOBaHUE. B WHTemnekTyanbHO# TBopueckoil nes-
TETBHOCTH Pa3IMYalOT Ba OOBIYHO HE COBIAJAIOLIMX IPOIEcca: IPOSKTHPOBaHUE KOH-
CTPYKTHBHOTO OOBEKTa M Pa3paboTKy TEXHOJOTHM ero usroropieHus. Co3laHHBIA B
IporLecce MBICTIEHHOTO MOAEIUPOBAHUS IIPOEKT, Haxe eCIIH ero CoJepikaHie He IPOTHU-
BOPEUYHUT 3aKOHAM IIPUPOIBI, HE UMeeT IPaKTUIeCKOro 3Ha4yeHus J0 TeX IOp, oKa He
Oymer pa3paboTaH IIyTh €r0 OCYIIECTBICHHS. TakuMm oOpa3oM, Iepel CTPOHUTENHHOM
MEXaHUKOM CTOMT [BYeIWHas 3ajada: BO-TIEPBBIX, pa3paboraTh Haubojee OnTHMallb-
HBI IPOEKT HECYIMX KOHCTPYKIIHH, BO-BTOPBIX, YKa3aTh IMyTh UX H3TOTOBIEHHUS.

2.1. CTpyKTypHOE NOCTPOEHHE NPOEKTHBIX OPraHH3aHi

INosiBreHue GOJBIIOrO YMCIA NPOSKTHBIX OpTaHMW3allMil MOXKHO CUHTATh pe3yJibTa-
toM mpuHsAToro B 1928 roxy nocranosnenus Cosera Munuctpos CCCP no co3panuio
rocyJapCTBEHHBIX IPOEKTHBIX HHCTUTYTOB.

IIpoeKTHEIE OpraHU3aIUH, KaK IIPaBUIIO, CIIEUATN3APOBAIKCEH HA IPOSKTUPOBAHUH
00BEKTOB KOHKPETHOU OTPACIH CTPOUTENHCTBA — IPOMBIIIIEHHOT0, THIPOTEXHIIECKO-
o, MEJIHOPAaTUBHOTO, IPaXXIaHCKOr0, CEIbCKOX03SMCTBEHHOI0, TPAHCTIOPTHOTO U T.1.,
410 00BIYHO OTpaXkaeTcs B mX HazpaHusX (IIpomcrpoiimpoext, ['mmpomes, I'paxnan-
MPOEKT ¥ T.I.). Pasiudue Mex Iy opraHu3allsIMU Pa3HEIX OTpaciel OOBIYHO COCTOST B
COOTBETCTBYIOIEH CIIEIMAIN3alUl UX OTJEJOB U KaJApOBOM COCTaBE, OPraHU3aIlMOH-
Hasl )K€ UX CTPYKTYpa, KaK IPaBIIIo, MaJlo 3aBUCHUT OT OTPAcIeBOi HallpaBICHHOCTH.

[lox mpoeKTHpOBaHUEM HOHUMACTCS pa3paboTKa KOMILIEKCHOH TEXHUUECKOH TOKy-
MeHTanuu (IPOeKTa) coAepKameil TeXHHKO-3KOHOMHIYeckoe 000CHOBaHME, pacyeTsl,
YepTeXXH, MaKeTbl, CMETHI, IOSCHUTEIbHbIE 3allUCKU U APyTHe MaTepHalbl, HeoOX0Iu-
MEI€ JIJIS CTPOUTEIBCTBA YUIH PEKOHCTPYKIIUHI 3MaHUH U COOPYKEHHUH 1 UX KOMIIIEKCOB.
Be3 mpoekTHO-CMETHO! TOKYMEHTAIlMH BECTH CTPOUTEIbHO-MOHTaXHEIE paboTs! B Poc-
cuiickoil Pesepaliy 3aIpeaeTcs.

2.1.1. Ilpunyunslt npoeKmupoeanus

1. Hpunyun cucmemHocmuy NpeTIONaraeT B3auMHOE COITIaCOBaHHUE, YBA3KY, yCTpa-
HEHUe MPOTHBOPEUUM MEXIy PasiIUIHBIMU HAIPABICHUSIMH, METOIAMH, JIEMEHTaMU
(kBaTA)UIMPOBAHHEIE CIICLANICTH, HOPMAaTUBHBIE JOKYMEHTHI, HHQOpMALys OT 3a-
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Ka34yuKa 00 00beKTe IPOEKTUPOBAHHA U T.II.). DTOT MPHHIMI [IPOESKTHPOBAHHUS NPE-
mojaraeT pa3paboTKy BO B3aMMOCBS3H BCEX YacTel IIPOEKTa — TEXHOJIOTHIECKOU, apXy-
TeKTypPHO-CTPOUTENBHOH, CAHUTAPHO-TEXHUUECKOH, CMETHOH 1 JIp.

2. Ilpunyun om obwezo x wacmHomy. B Ipolecce MPOEKTHPOBaHUS MOCIEN0BA-
TEIPHO PelIafoTCcs CHayajga oOIIpe BONMPOCH 000CHOBAaHMS LEIeCo00pasHOCTH CTPOU-
TeNbCTBA, 3aTeéM — OIpEeAeNeHHe OCHOBHBIX TEXHOJOIMYECKHX, OOBEMHO-
IUIAaHAPOBOYHEIX, KOHCTPYKTUBHBIX, APXUTEKTYPHBIX U JPYTHX PELIeHU ¢ TanbHeHIei
Jerayu3anye’ IpoekTa. DTOT IPHHIHUII IpeonpeelsieT MOPSI0K IPOSKTHPOBAHHUS 110
STalaM ¥ CTaJusIM C y4eTOM 3aJay, PeIlaeMbIX Ha KaXJIOM dTalle U CTaAuH, a TAaKkXKe Cco-
CTaB IIPOEKTHBIX MAaTepHalloB, pa3palbaTbIBaeMbIX Ha OTHENLHBEIX dTamax M CTaIusIx
MIPOEKTUPOBAHMSL.

3. Ipunyun eapuanmuocmu. B LeJIX MOBBILEHN] S5KOHOMUIECKON 5 (EeKTHBHOCTH
KalUTAIBHBIX BIOKEHUH IIPOEKTHPOBaHKE BEIETCSI METOIOM Pa3pabOTKH HECKONbKUX
BapUaHTOB. 3aTeM M3 HUX IO TEXHUKO-5KOHOMHYECKHMM II0Ka3aTelsiM OTOMpaeTcs OIl-
THMAJIBHBIM BapHaHT, TO3BOJIIONIN IIOIYIUTh MaKCUMAIBHEIA 5 (EKT Ipu MUHEMY-
Me 3aTpat OOILIEeCTBEHHOTO TPya.

4. IMpunyun munuzayuy, CMaHOapmu3ayuy U YHUQuKayuu COCTOUT B BEIDOpe TaKux
COCTaBIISIOIINX 00BEKTa IPOSKTUPOBAHUSI M METOAUK €ro pacyera, KOTOpble IIPUMEHH-
MBI IS BO3MOXKHO DoJiee IIMPOKOro Kiacca 00bEKTOB.

5. Ipunyun eduncmea HOPMAMUBHOU U 3GKOHOOAmMENbHOU 6a3bl.

6. IIpunyun agmomamuzayuy NPOeKmHuIX pabom.

2.1.2. CmpyKkmypul ynpasieHua npoeKmHoii op2anusayuerl

1. Jlunetinas cTpykTypa. B 3TOM ciydae BhIIIECTOsINEe 3BEHO KOHLICHTPHPYET BCE
byHKIUM YIpaBieHus, a 00beKT ynpapieHus (II0JYMHEHHbIE) BBIIONHSET yIPAaBIISIO-
[Ie KOMAaH/Ibl TOJIBKO CBOETO CyOBeKTa yIpaBiIeHus (PyKOBOAUTEINE) (pHuc. 1).

PyxoBonurens

ITomuunenurie
rd
|
|

Puc. 1. Cxema uHeHHON CTPYKTyphI YIIpaBIeHUS

2. Jluneiino-wmabras CTPYKTypa BKIIOYaeT B ce0s CHelHalbHO CO3JaHHBIE IIPU
JMHERHBIX PYKOBOAUTENAX MoxpasmencHus (mrab), KOTOpele He OONIaJaloT IpaBoOM
NPHUHSATHS pelIeHuil ¥ PYKOBOJACTBA KaKMM-JIHOO HIDKECTOSIINM IIOJpa3/elIeHUEM.
I'naBHast 3amada INTAOHBIX HMOAPa3feIeHuii COCTOUT B OKa3aHUM ITOMOIIH PYKOBOJIUTE-
JIXO B BHIMTOJHEHUH OT/EIbHBIX QYHKIMH yrpapieHus (puc. 2).

3. Jlunetino-ghyHxyuornanoHas CTPyKTypa yIpaBlIeHUs — CTPYKTypa OpraHoB yIpaB-
JICHWsI, COCTOAIIAs U3:

— MUHEeHHBIX NOAPa3eNeHHH, OCYIIeCTBIAIONMX B OpraHU3allil OCHOBHYIO paboTy;
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— obciry>kuBaromuX (QyHKIIMOHANBHBIE IIOAPa3/IeNeHus.

ITpr nuHEHHO-OYHKIMOHAIBHOM YIPABICHUH JIMHEHHBIE 3BeHBbs MONyYaoT BO3-
MO>XHOCTh IPHHMAMATH PEUICHHUS, a QyHKIMOHATbHBIE TOApa3/ieleHus HHPOPMUIPYIOT 1
IIOMOTAIOT JHHEIfHOMY PYKOBOIWTETIO BEIpaOaThIBaTh W IPHHUMATH KOHKDETHBIE pe-
IIeHHS.

| PykoBonurens l(—)l Ilra6 |

¢II¢II\>I
L

] ]

TTomuuneHHbBIE

Puc. 2. Cxema nuHeiHO-ITabHO CTPYKTYpHI yIPaBiIeHus

4. Mampuunas CTPYKTypa yIpaBIeHUS — CTPYKTYpa OpPraHOB YIIPaBJIEHHS, IOCTPO-
€HHAs Ha MPUHIINIE JBOHHOTO IOIYMHEHHS HCIOTHUTENEH:
— HETIOCPEICTBEHHOMY PYKOBOIHTEIIO U
— PYKOBOJIWTEIIIO IIPOEKTa, HAaI[pEMep, INIaBHOMY WHXKEHEpY IIPOeKTa, IITaBHOMY ap-
XHUTEKTOPY IPOEKTa, BEAYIEMY CIEeUaINUCTy U T.1I (puc. 3).

| Pyxosozmtens |« I1ITa6 |

0]

z £ V¥ N

S ~ i 7 ] r¢ ]

E C=<-f=——=3------ S ECEE BREEE SRR LTI, LATL
o BeJIyIIHE
= CIICIHUAJIUCTHI

Puc. 3. Cxema MaTpu4HON CTPYKTYPHI yIIPABICHUSA

[IpencTaBneHHBIE BHIIIE CTPYKTYPHl MOJKHO OTHECTH HE TOJIBKO K IIPOEKTHOM, HO U
mr000# Npyroi opraHu3anyy.

2.2. Ilopsiiok pa3paGoTKu NPOEKTHON NOKYMEHTAIHH, €e COrIacoBaHne,
YTBEp:K/eHHE U COCTAB

IpoeKTHAs TOKYMEHTAIHI COCTOUT U3 TEKCTOBOH U rpaduyeckoil yacTel.

TexcToBast 4acTh COJEP)KUT CBEAEHMS B OTHOIICHHH O0BEKTa KallHUTAIbHOIO CTPOHU-
TENBCTBA, OMMCAHNE IPUHATHIX TEXHUIECKUX ¥ UHBIX PEIICHUH, TIOsICHEHNUS, CChUIKH Ha
HOpMAaTHBHEIE ¥ (MIIM) TEXHHYECKHE JOKYMEHTBI, HCIIOJb3yeMbIe IIPH OATOTOBKE IPO-
€KTHOM OKyMEHTALUH M Pe3yNbTaThl PacueToB, 0OOCHOBBIBAIONIME IIPUHATHIE perie-
HUSL

I'padmyeckast 4acTh OTOOpakaeT IMPUHATHIE TEXHUYECKWE M WHbIE PEINeHHS H BEHI-
HOJIHAETCS B BHJE 4YepTexeld, cxeM, IUIAHOB K JAPYTHX NOKYMEHTOB B Tpadudueckoit

dopme.
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TIpoexT 3qaHMs WIH COOPYKEHMS IIPEACTABIIET co00M KOMILIEKe depTesxeti, pacte-
TOB W TOSICHATENEHOHN 3aIHCKH, He0OXOMUMEIX JUTS BO3BEICHIS 3MaHui u 060CHOBaHYS
MIPUHATHIX B IpoeKTe pelneHui. [IpoekT conpoBokmaeTes cMeTOH, B KOTOPOii ompezie-
JIeHbI HeoOXOIMEIe IUTS BO3BEJICHUS 34aHWS PACXOMAB! CTPOUTENBHEIX MaTepUaoB, 3a-
TPaThl TPYHa ¥ CTOMMOCTE 06BeKTa. [IpoeKTHl pa3padaThIBalOTCA KOIEKTHBAMHE CIIE-
[[HATHCTOR IPOSKTHBIX OPTaHU3AINH (apXUTEKTOPBI, HHKXEHEePHI-KOHCTPYKTOPEL, HHKE-
HEpBI-TEXHOJIOTH, CICIHANUCTSI [0 HHXXeHepPHOMY 000pYHIOBaHHIO, TEXHOJIOTHH U Op-
raHM3alKH CTPORTENIECTBA, SKOHOMHUCTEI).

2.2.1. Buost npoexmosg

B nopedopmennrlit nepuon B 50 — 80-e TOIB CTPOUTENECTBO B HAIllel CTpaHe Be-
JIOCH NIPENMYTIIECTBEHHO 0 TUIIOBBIM IIpoekTaM. Tuno6oil npoekm — 3TO IIPOeKT, obna-
JAfoUMi FOCTATOUHO BEICOKUMHU TEXHHUKO-3KOHOMHYECKAMHE MTOKA3aTeIMHU, IPUHATHIH
B KadecTBe 00paslia A MacCOBOIO IPUMEHEHHUs] M yTBEPXJEHHBIH IIpaBUTEILCTBEH-
HeiM opraHoM. Oco0eHHO MIHPOKO THIIOBBIE HPOEKTHI IPUMEHSIOTCS B CTPOHUTEIIBCTRE
JKHITBIX, TPOMBIIIUICHHBIX 31aHAH ¥ MaCCOBBIX THIIOB OOIECTBEHHEIX 3aHHiL.

OcHOBHa# IelIb THIIOBOTO IIPOSKTHPOBAHUI — obeclieueHre BO3MOXKHOCTH BHEpe-
HHUsI B MacCOBOE CTPOMTENIECTBO Hauboliee COBPEMEHHBIX IS PacCMaTpUBAEMOI0 OT-
pe3Ka BpeMeHH apXHUTeKTyPHO-KOHCTPYKTHBHBIX PEINEHHUH.

TunoBsIe IPOEKTHI IPeJHA3HAYCHBI JU1 MHOFOKPAaTHOTO IPUMEHEHNS, I03TOMY OHU
JIOIDKHEL OBITH Ge3yKOPH3HEHHBIMH 110 QYHKIHOHATFHOMY W KOHCTPYKTHBHOMY pellie-
HHIO, & TaKKe 00ecIevUBATh SKOHOMUYHOCT: W HHIYCTPHAIBHOCTh CTPOUTEIBCTBA.
Cpox aeftctBust TUnoBOro npoekra 8 —10 ner. C TakMM HHTEPBAJIOM II0 MEPE POCTa Ha-
POIHOTO BIATOCOCTOSHMS M PA3BUTHs TEXHUKH IIPOM3BOTUTCS NEPECMOTP HOPM ITPOEK-
THPOBAHUS U THIIOBHIX MPOEKTOB. Kak[oe HOBOE «IIOKOJEHHEY THIIOBBIX IPOEKTOB IO
Mepe WX pa3paboTKH paccMaTpUBAETCS HE TONBKO OpraHu3alded 3aKa3sdMKkoM, HO U
CIENUaTACTaMi CMEXHBIX OTpacieil. Ha 0cHOBE TaKkoro IHUpPOKOro pacCMOTPEHHUS IIPO-
H3BOJIUTCSI KOPPEKTHPOBKa THUIIOBBIX IPOEKTOB, IIPEIUISCTBYIONIAsS MX BHEJPEHUIO B
ctponTenbeTBo. CTONB JKe CTPOroil poBepKe U OLEHKE IOJ(BEPraloTCs 3al0XKEHHBIE B
ITPOSKT HOBELIE TEXHHUYECKUE PEIICHUS.

[MprHATHIO TPOSKTa B KA49eCTBe THIIOBOTO IIPEAIIECTBOBANIN 00A3aTebHbIC TPH 3Ta-
na:

— Hay4HOE OOOCHOBAHUE;

— 9KCIIEPUMEHTAIIBHOE IIPOEKTHPOBAHMKE;

— SKCIIEPUMEHTAIbHOE CTPOUTENBCTEO.

B macTosiiee BpeMst TUIIOBBIE IPOEKTHL YTPATHIIH CBOO 3aKOHOJATENBHYIO CHILY, HO
MHOT'OKPaTHOe MPUMEHEHNE OJHOIO U TOrO JKE IIPOEKTa MOBOJIBHO IIMPOKO NMPAaKTHKY-
eTcs M B HacTosiIee BpeMsi. Jleraercs 3To Ha CBOOOHBIX YCIOBHAX, T.€. MOTYT HCIIOJNB-
30BaThCS MPOCKTHI, He yTBEPXKICHHEIC IPAaBUTE/ILCTBEHHBIMY OPTaHaMH, a TAKXe CTa-
pble THIOBBIE IPOEKTHL. Takue IPOSKTH TeHeph UMEHYIOTCS «MPOEKMAaMU MACCO8020
NPUMEHEHUA.

Hpyrum ciydaeM MPUMEHEHUs paHee ITOATOTOBICHHBIX IPOEKTOB GBLIO HCHONB30-
BaHHe MPOEKTOB HOBMOPHO20 npumereHus. TaKuM IPOEKTOM MOT OBITH JIFO0OH IPOEKT,
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obnanaroluit xKelaeMbIMU TEXHHKO-3KOHOMHYECKHMH IOKa3aTelsIMH, T.C. yTBEPXKIe-
HYS B IPAaBUTEIILCTBEHHBIX OpraHax He TpeboBanocsk. B HacTosIee Bpems Takue mpo-
eKTHI IIONTHOCTBIO COXPAHUIIM CBOE 3HaYeHHe U MPUMEHSIOTCS OYEHb IIHPOKO. YIIOMH-
HAaBINHECs BBIIIE IPOEKTH MACCOBOTO IPUMEHEHH» C IIPABOBOI TOUYKHU 3PEHHUs OTHO-
CSITCS K 3TOMY K€ BUIY IIPOEKTOB.

IIpoeKTEl MOBTOPHOTIO (MacCOBOTO) MPUMEHEHHsS TPEeOYIOT NPHBSI3KM K MECTHBIM
YCIIOBHSIM, 4TO IIOIpa3yMeBaeT JOBOJIBHO OONBIIOi 00beM padoT.

HnousudyaneHerti npoexkm — 3T0 IPOEKT, KOTOPBIH He MOBTOPSIET YiKe FOTOBBIX pe-
IICHUH, a MOApa3yMeBaeT CBOU PEIICHUS apXUTEKTYPHBIX ¥ KOHCTPYKTHUBHBIX 3a1a4. B
Ieprof IIAHOBOTO XO03AHCTBa TaKhe MPOEKThl pa3pabaThIBAINCE JIUING B OCOOBIX CIIy-
gasx ¢ paspemenus I'occtpost CCCP, B HacTosIee BpeMsi, HAIIPOTHB, — 3TO OCHOBHOM
BUJI IPOEKTHOH JOKyMEHTALUH.

Hecmotps Ha pasnumume Xapaktepa pabOTHI IO IPUBS3KE MPOEKTOB MOBTOPHOTO
(MaccoBOro) NpUMEHEHHS M COCTABJIEHHS HHIWBUIYAJIBHBIX IPOEKTOB, HH)XECHEPHEIE
H3BICKAHUS BO BCEX CIydasx IPOM3BOISATCS OAMHAKOBO. DTO CBS3aHO C TEM, YTO 3371a-
¥, OTHOCAIIHMECS K Pa3MEILEHHUIO 3[1aHHs Ha MeHIUIaHe, K IIPOeKTHPOBAaHAIO OCHOBaHMIMA
¥ (QyHIAMEHTOB, K 3aIl[UTe OT OIACHBIX IPUPOJHEIX (HAaKTOPOB, HE 3aBUCST OT TOTO, Ka-
KHAM CII0co00M pa3paboTaH mpoekT. B yacTHOCTH, Kak OBl HU OBUIH CXOIHBI 3MaHMS,
(GyHIaMEHTHI y HUX BCEe PaBHO Ha KayK/IOH Iomajke OyayT pa3lTHIHBIMH.

TocnenHue fAecATUIETHS B OT€YECTBEHHON MIPaKTHUKE IPOSKTUPOBAHHUS OLTYIIIACTCS
TEHJICHIUS PacUINPEHUs Kpyra BOIIPOCOB, OXBAaThIBAEMBIX NMPOEKTOM. B 50 — 60-e roxsr
MPOSKTUPOBIIUKY YaCTO OIPaHUYHBAINCH PACCMOTPEHHEM JIUIIH [TIABHBIX BOIPOCOB —
reHepalbHOro IUIaHa, TEXHOJOTMYEeCKOH, apXUTEKTypHO-CTPOUTEIBHOH yacTell U MH-
JKeHepHOro obopynosaHus. [IogpoOHBIe CMETHI 3a4acTyI0 HE COCTaBISUIACH, U OILIATa
CTPOUTENHFHO-MOHTXHBIX paboT B TaKWX Cydasx IDIa 1Mo daxTudeckuM obbemam. B
KoHIle 60-X TOHOB CMETHI CTalH 0053aTeIHHBIM IEMEHTOM paboT, a HECKOIBKO MO3KE
00s13aTeIFHBIM CTaJl IIPOEKT OpTaHU3aIMU CTPOUTENILCTBA, 0€3 KOTOPOro He OTKphIBa-
yock (EHAHCHpOBaHKE. B HacTosmee BpeMs, KpOME Ha3BaHHBIX Pa3JeNioB, 00S3aTelNb-
HBIM JUIS BCEX IIPOEKTOB SBNSETCS 3KONOTHUECKUH pa3zeln, 1o6aBUINCE IPOSKTHPOBa-
HEe OpraHW3ali, YCIOBHH TpyJa M CHCTEeMb] YIpaBlIeHus Ha OyIyIeM IMpOMBIIIIEH-
HOM TIpe/IIPUATHH, MEPOIPHATHS 10 IPAXKIAHCKOH 000pOHE U IIPeLyNPEKISHHIO Ipe3-
BBIYAHBIX CHTyalldH, a TaloKe pasjel 0 yTOYHEeHHIO 3 (GeKTHBHOCTH HHBECTHIMHA. B
CBSI3U C 3TUM COJEpKaHHe IPOEKTHOH NOKyMEeHTalluH CTajJ0 OYeHb IIUPOKHUM U B Ha-
crosiiee BpeMs, BKItodaeT (B ob1ieM cirydae) 10 pa3nenos, MOKa3aHHIX Ha puc. 4.

OO61ast mosicCHUTENbHAs 3allCKa OXBaThIBAeT BCE JacTH NpoekTa. OHa XxapakTepusy-
€T TPHPOJHEIE W XO3SHCTBEHHBIE YCIIOBHS, PACCMOTPEHHbIE U IPUHSATHEC BapHAHTEHI
TEXHHYECKUX PEIeHNH, KOHCTPYKTUBHEIE PEIleHHUs, CBOXHBIE TaHHbBIE 10 oObeMaM pa-
60T, IIOTPeOHBIM pecypcaM U OpraHU3alldy CTPOHTENBCTBA, TpeOyeMble HHBECTHIMN U
TEXHUKO-9KOHOMHUYECKHE IOKa3aTelH.

Bo MHOrHX ciiydasx IpOeKTHas JHOKyMEHTAIUsi MOXET OBITh CyIEeCTBEHHO COKpa-
mena. Jns HeOONBPIUX OOBEKTOB OTAENBHBIE pa3leNbl MOXKHO OOBEIUHATD WM HC-
KIIF0YaTh coBceM. Hampumep, I 0JHOATa)XXHOTO CEIbCKOTO JIOMa I'eHIUIaH, apXHUTeK-
TYpPHO-CTPOUTENBHAS JacTh, HHXKEHEpPHOEe 000pYyIOBaHUE MOIYT OBITH OOBEAMHEHHI B
eIMHBIA KOMIUIEKT 4epTexel, a MEpOIIPUSTHS 10 OXpaHe IIPUPOAEL, IpaxJaHCKoH 000-

14



POHE U Ype3BBEIYAMHBIM CUTYaLlUsIM H3JI0XKEHBI B OOIIel MOsSCHUTeNbHON 3anucke. He-
GonpIMM 00BEMOM JTOKyMEHTAallMM MOXKHO OTPaHMYUThHCS, pa3padaTeiBasi, HalpuMmep,
MPOEKT HeOONBIIOH NaMObI, IPOEKT OJaroycTpoiicTBa oBpara, IpoeKT Oeperoykpenu-

TEIBHBIX pabOT HEOOMBIIOro yJacTKa MAJIOH PEKH H T.J.

IMPOEKT
OO6uast mosicHu-
TexHoOTHYe- ApXHTEKTYpHO- TeJIbHAsI 3aIHCKa
CTpOUTEIbHAS
CKast 4acTh qaCTE m
I'enepabHbIH Oprazuzanus Umxeneproe Onerxa s¢pex-
TUaH Tpy/a, ynpasJe- o6opynoBanme | | THBHOCTH HHBe-
HUS IIPOEKTH- CTHLMH
PYeMBIM Ipex- IIpoext
pUATHEM OpraHH3aLHH OXPaHavl OKpy-
CTPOUTENBCTBA JKaroIen Cpeapl

Puc. 4. Pa3ziens! IpOeKTHOH JOKYMEHTAIHH.

TeMm He MeHee, 711 GONBIIUHCTBA OOBEKTOB BCE XK€ IPUXOAUTCS TOTOBHTH OOILIHP-
HYIO MPOEKTHYIO JOKYMEHTAIHIO.

Kasxmprii pa3fern npoexTa, yKa3aHHbIH, HampaMep, Ha PUCYHKAaX, OOBIYHO BBIIOJHS-
€TCs Pa3IMYHBIME OTAENaMH (IPyIIaMi) IPOeKTHOH OpraHu3anyy. DTH OTAEIBI JOJDK-
HEI pabOTaTh B TECHOM B3aUMOJEHUCTBHH APYT ¢ ApyroM. Ilo kaxkpoMy oOBEKTy Ha3Ha-
YaeTCcsl KOOPIMHUPYIOIIEee JINIIO, OTBETCTBEHHOE 3a IIPOEKT B IETIOM, T.€. 3a €r0 KadecT-
BO, CPOKH BBINOJHEHMS, 3@ BeleHHe (DMHAHCOBBIX onepanuii u T.1. B 3aBucHMOCTH OT
BUla 00BEKTa 3TO JIMI[O MOXET MMEHOBAThCS «2naeHulil undcenep npoexmay (I'MII),
«anasuvrii apxumexmop npoexmay» (I'AIT), a mns 0co60 KPYHHBIX 00BEKTOB «ynpas-
JISIOUWUTE IPOEKTNOMY.

Dakmopwi, onpedenarujiue Kaiecmeo NPOeKmos:

1. MarepuanbHO-TexHI4IecKas 0asa.

2. KsanuduuupoBaHHEIH U 3aMHTEPECOBAaHHBIH UCIIONHUTEb.

3. KauecTBO yIpaBieHUsL.

2.2.2. ITopadok paspabomku npoeKmHoil 00KyMeHmayuu

TIpoeKTHpOBaHUE MOXKET BECTHCH B [IB€ MU OFHY CTaauio (puc. 5).

CyLIHOCTE 08YXCMAOUUHO20 NPOEKMUPOBAHUA B TOM, IYTO HEOOXOaMMAsI ISl CTPOH-
TEeIbCTBA JOKYMEHTALKS COCTABIIIETCS He Cpa3y, a [I03TAIHO: Ha IepBoM dtarne («I cra-
I¥isi») TIPUHUMAIOTCS PEIleHHs 0 OOIMM NPHHIUIHATFHBIM BOIIPOCAM, 33aT€M TaKue
PEIIEHS BCECTOPOHHE OLIEHUBAIOTCS, KOPPEKTHPYIOTCS, YTBEPKIAETCS ¥ TOIBKO I10CTIE
YCTpaHEHHsI BCeX BBLIBICHHBIX HEJOCTATKOB COCTaBiAeTCs HOApoOHas pabodast JOKY-
MEHTALHS JJIsl CTPOUTENBCTBA. [ [penMyIIecTBO TaKoil CUCTEMBI B CBEIEHUH K MHHUMY-
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My 3aTpaT HO InepepaboTKe MPOEKTHOH NOKyMEHTALMH B ClydYae HEYAAYHBIX OOIIIX
pelIeHuH.

CyIHOCTb 00HOCMAOUIiHO20 NPOEKMUPOBAHYUA B TOM, YTO NMPOEKTHAs JOKYyMEHTa-
¥ IOATOTaBIMBAETCS CPasy XKe B IIOTHOM 00BEME U COJIEP)KUT PEIEeHHs BCeX OOIIUX
U JaCTHBIX BOIIPOCOB. DTO yI0OHO ITpu HEOONBIINX 00beMaX MPOEKTHBIX paGoT.

TexHomoruueckoe 3agaHue TexHonoruyeckoe 3a1anue
Ha IIPOCKTHPOBaHUE Ha ITPOCKTHpOBaHUE
V Y

[ IpoexT | | PABOUMI ITPOEKT |

% Y ) VT1Bepxkaaemas 4acTh |
E OxcrepTusa Y
U yTBEPXKJCHHE Oxcnepruza
w Y 1 YTBEPXKIEHUE
= PABOYASI
z JOKYMEHTAIWS (P])
= Y
IMPOM3BOJICTBO IMPOM3BOJCTBO
CTPOUTEJIbHO- CTPOMTEJIBHO-
MOHTAXHbBIX PABOT MOHTAXHbBIX PABOT

Puc. 5. DTams! AByXCTaJUHHOIO U OAHOCTAIUIHOIO IPOSKTUPOBAHUS

Pa6oTa HaJy KpyITHBIM IIPOSKTOM — CIIOXKHBIH BHJI AEATENFHOCTH HE TONBKO C HHKe-
HEpHO-TeXHUYECKOH, HO ¥ C OpTraHU3allMOHHON TOUKY 3peHus. [TokazaHHbIe Ha PHCYHKe
(puc. 5) craguy MPOEKTUPOBaHUS (PaKTHIECKH BKIFOYAIOT MHOXKECTBO JTAIlOB, COCTOSI-
IIKX, B CBOIO OUepPeNb, U3 PEIISHHUs] MHOTUX II0CIEe[0BAaTeIbHO BO3HUKAIOIIUX OpTraHuU-
3aI[MOHHO-TEXHUYECKHUX BOIIPOCOB.

Iepex HaYaJIOM HPOEKTHBIX paboT 3aKa34YMK 3aKII0YaeT JOTOBOP C IPOEKTUPOBIIH-
KOM M BBIJAeT eMy TeXHHYEeCKOe 3aJlaHhe Ha NPOCKTUPOBaHUE, IpIIaras K 3aIaHuio
OCHOBHBIE JJOKYMEHTEHI, ITOATOTOBICHHbIE HA NPEAIPOSKTHON cTaauu (B HEpBYIO Oue-
pens «0OOCHOBaHME HHBECTHIWMN» M «apXUTEKTYypPHO-IUIAHHPOBOYHOE 3ajaHue»). B
paspaboTKe TEXHUYECKOTO 3aJaHMs OOBIYHO IPHHMMAeT y4acTHe M CaM IPOEKTHPOB-
IWK, HO €r0 POJb B OCHOBHOM CBOJHMTCS K KOHKPETH3AIUH U YTOYHEHHIO 3ajay, KOTO-
phle cTaBHT 3aka3duk. CojepikaHHe TeXHHYECKOTO 3aJaHUS 3aBUCUT OT BHAA CTPOH-
TEJbCTBA. B TeXHIYEeCKOM 3alaHUH AOJDKHBI OBITh YKa3aHbl OCHOBAaHUE I IIPOEKTHPO-
BaHUS, 0COObIe YCIOBUS CTPOUTENHCTBA, OCHOBHBIE TEXHUKO-3KOHOMHYECKHE IT0Ka3a-
TeJIM POEKTHPYEMBIX 00BEKTOB, TpeOOBaHMUS K apXUTEKTYPHO-IUIAHUPOBOYHBIM U KOH-
CTPYKTHBHBIM PeLIeHUsM, TPeOOBaHUS IT0 OXpaHe MpUpoxbl. OKOHYATEIbHBIH TEKCT 3a-
JaHVs TTOJIIACHIBALT 3aKa3uuK.

Iocine 3TOro HAYMHAETCS OPTaHU3ALMOHHBIN 3Tam, Ha KOTOPOM IVIaBHBIH HH)KeHep
npoekta (I'MII) u3ydaer TeXHUYECKOE 3aaHUe, 3HAKOMUTCS B OOIIUX depTax ¢ HeoO-
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XOIUMBIMY apXUBHBIMYU MaTepHalaMy, TEXHIIECKOH TUTEPaTypoii, BEIE3XKAET Ha MECTO
crpoutenscTBa. Ha Mecte crpontenscrsa I'MII 3HaKOMUTCS ¢ IPUPOIHBIME YCIOBHIMHE
paiioHa, OIIBITOM CTPOUTENECTBA B 3TOM paioHe, BO3MOXXHOCTSIMUA MECTHBIX CTPOUTEIb-
HBIX OpraHM3alliil, yCTaHABIHBACT JIeJIOBbIE KOHTAKTHI ¢ 3aka3zuukoM. [anee k paGore
MOAKIIFOYAI0TCS PYKOBOAUTENN OCHOBHEIX OT/IEIOB-UCHONHHATeNEH, KOTOphIe TOXe 3Ha-
KOMSTCS C 3aJa9aMy IIPeICTOAIIEeH pabOTEI H yCIOBUSIMH €€ BHITOJTHEHHUSI.

Bropoii stan 06BIYHO IOApa3syMeBaeT pellieHHe OOIUX NPUHIUIHATIEHBIX BOMPO-
COB, YCTaHOBIICHHE OOBEMOB U INIAHNPOBAHKE OpraHM3aIlMK NPOeKTHBIX paboT. OObIU-
Ho ['MII mpoBOWT cCOBeINaHWE C HadalbHUKAMH IIPOCKTHBIX OTIENOB, HA KOTOPOM
YTOYHSFOTCS (PYHKIIUM KaXXJOro OTJeNa, COAEp:KaHHe U OCHOBHBIE CPOKH (KaleHaap-
HBII IUTaH) BBITOJNHEHHUS PaboT. COCTaBISIOTCS CMETHI HA BBIIONHEHHE IIPOEKTHO-
M3BICKATEIECKIX PabOT, BEIAETCS 3aJaHie HAa HH)KCHEPHbIE U3bICKaHUS.

Tperwuii, OCHOBHOM 3Tall UMeET HaHOOJNBIIYIO IPOJOKATENEHOCT U BKIFOYAET BbI-
MIOJIHEHHE ITOJTHOTO 00beMa M3bICKaTeNIbCKUX U MPOEKTHEIX pabot. OOBIYHO pazpabarsl-
BAETCS CHAayaj a BEAyIIHi pa3/iell MpOoeKTa B HECKONBKUX BapHaHTaX, U HA OCHOBAHHH
TEXHUKO-3KOHOMHYECKOTO aHAIN3a BRIOMpaeTCsl HaWIydInIni BapranT. B coorBeTcTBUN
C 3THM BBIOOPOM YTOYHSIIOTCS 33[aHUs M HUCXOJHbIE JaHHbIE UL IPOSKTHPOBAHUS OC-
TAJIBHBIX pa3[elioB IpoekTa. Pa3paboTka STHX pa3/enoB BeJeTcs MapalieNbHo C JeTa-
JM3alpel Bemyniero paszgena. BeaymmM pasnenom OOBI9HO CUMTAeTCs pasjien, oTpa-
JKAIOIMi OCHOBHOE Ha3HA4YeHHE IPOEKTHPYEMOro OOBEKTa WM CHCTEMBI M Ompese-
JISIFOIIMH COJiepIKaHUe OCTAIBHBIX pa3ernoB. (s MpOMBINUIEHHOTO MPEANpPUSITASI Be-
JIYIL[FIe pa3zieisl — 3TO TeXHONOTHYecKas 9acTh IPOeKTa, AT OOIeCTBEHHOTO 3JaHus —
apXUTEKTypHAs JacTb.

Ha stom jxe 3Tame JenaeTcsl IpeIBapUTENbHOE OIpeeNeHe CMETHOH CTOMMOCTH
CTPOMTEIBCTBA, COCTAaBIIETCS OOINas MOSCHHUTENbHAs 3alucKa. JTall 3aKaHIUBACTCS
ohopMIIeHHEM IPOEKTa M PaCCMOTPEHHEM €ro Ha TEXHHYECKOM COBETE IIPOSKTHOH op-
raguzaimy (00BIYHO C MpHUITIAlleHHeM IpecTaBuTeNell 3aka3unka U APyruX 3auHTepe-
COBaHHBIX CTOpOH). Crexyromuii (1 mocnemHUil IPU OXHOCTAJUHHOM IPOSKTHPOBa-
HMHK) OTall CBsA3aH C OKOHYATENIFHOW KOPPEKTHPOBKOH M yTBepkAeHHeM Ipoekra. OH
BKJIIOYAET, B YACTHOCTH, 3KCIEPTU3Y IPOEKTa U HOpabOTKY IO 3aMEUaHUSIM dKCIEPTH-
3BL.

Ecnu mpoexTupoBaHHe BeNETCsl B JBE CTagud (I KPYIHOTO IHPOMBINIIEHHOTO
MPEANpPUATHAS 3TO, KaK OTMEYaoCh, NeNaeTCs BCEraa), Ao0aBisiercs elle JTall — BbI-
nosiHeHue paboyeit noxymenTaus (PI).

[Tpu qByXCTaIMUITHOM IPOSKTHPOBAHHUH paboTa pasaensiercs Ha 2 CTaIuH:

— crapus «IIpoexty» (IT);

— cragus «Pabouas moxymeHTarys» (PI).

Ha craguu «IIpoexT» HMpHHUMAIOTCS 0€3 IeTalu3allii OCHOBHBIE apXHUTEKTyPHO-
IUIAHUPOBOYHEIE X KOHCTPYKTHBHBIE PEIICHUS (B TOM YHCIIE ITO FeHepalbHOMY ILIaHy ),
pELleHVs [0 HHXEHEPHOMY 00O0pyNOBaHMIO, CeTsM. [IpH IPOeKTHPOBaHHU OOBEKTOB
HPUPOI00CYCTPORCTRA HA 3TOH CTaAUK IPHMHUMAIOTCS PELIEHHs MPHHIUNHNANLHOIO Xa-
pakTepa, Kacaromuecs! BEIOOpa TUIIAa COOPYKEHHMS, €r0 PacloN0KeHHs, OCHOBHBIX KOH-
CTPYKTHUBHBIX PEIIeHHUH, CII0co6a CTPOUTENbCTBA U T.A. I MPOMBIIUIEHHBIX IIPeIIpH-
SITHH BBIOMPAIOTCS IPUHIUIIAAIBHbEIE CXEeMbl TEXHOJIOTMYECKHX IIPOIECCOB, PeIIaroTCs
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o0IIpe BOIIPOCH! YIIPaBIeHUs, OXPaHEIl TPY/Aa. BEIIONHIIOTCS CBOJHBIE CMETHBIE pacte-
TBI, PEINal0OTCS BOIIPOCH OPraHU3alluH CTPOUTENbCTBA. OOA3aTENBHBIM JIEMEHTOM IIPO-
€KTa SBIISIETCS 9KOJIIOTHUECKUH pa3fielt.

Jlns cocraBnenus «IIpoexTa» 3aKa3bIBAIOTCS ¥ BBIIOJHSIOTCS CIICIHANBHbIE HHIKE-
HepHBIe M3BICKaHWA. Takue M3BICKaHMS JENaloTCs B COKPAIEHHOM o0beMe, HO OHHU
JIOJDKHBI TTO3BOJISITH J1eNIaTh BBIBOJBI O NIPUTOAHOCTH IUIOLIANKH, O IPEANOYTHTEIHHO-
CTH TOTO WJIM MHOTO BHAa (yHIaMeHTa (MeJIKO3ariyOJIeHHOTro, CBAifHOTO, rilyOOKHX
OIIOp | T.A.), T.€. TO3BOJIATH PEIaTh O0IIe IPUHIUIIHAIbHBIE BOIIPOCH.

Bcest 5Ta OKyMEHTAIlUsI HaIpaBisIeTcss Ha TOCYAApCTBEHHYIO SKCIIEPTU3Y, KOTOpas
JlaeT CBOM 3aMeYaHUsI U OOIIyIo OIEHKy IIpoexTa. Ilocie ycTpaHeHHs IPOeKTHPOBIIH-
KOM BBISIBIICHHBIX HEJOCTATKOB IIPOEKT paccMaTpUBaeTCs ¥ YTBEpkKAaeTcsl (WM OTKIIO-
HSIETCsI) OpraHaM¥ MECTHOH HICIIOJTHUTENbHOM BIAaCTH WM JIPYrod yTBEpXKIaromel nH-
craunueii. [TopsAmoK yTBep)KIEHMs 3aBHCHUT OT HCTOYHMKA (HMHaHCHpoBaHws. Eciu
CTPOUTENECTBO BEIETCS 3a CUeT OIOJDKETHBIX CPENCTB, YTBEPIKIAIOINas MHCTAHLHS —
rocynapcTBeHHBIH opraH. Eciau oHO (HHAHCHPYeTCSI KOHKPETHBIM IIPENPUSTHEM,
GoHIOM TN (GU3UIECKUM JIHIIOM yTBEPKAAFONIAsi HHCTAHIMUS — CaM 3aKa3uMK WK HH-
BECTOD.

Iocne yrBepsknenus «IIpoekta» MpoBOAUTCS BTOpas CTamus IPOSKTHPOBAHUS «pa-
Gouas moxymeHTanws». Ha 3Toif cTagul yTOYHAIOTCS M ACTAIU3HPYIOTCS PEIICHUS,
npuHSITHE Ha cTagui «IIpoexT», COCTaBIIOTCS pabodne YePTEeXH, TOKATbHbIE CMETHI 1
Ipodas DOKyMEHTallus, HeoOXoxuMas IS IPOHM3BOJCTBA CTPOHTEIFHO-MOHTAXKHBIX
paboT. [t BEIIOMHEHHUS 3TOH CTaquy IPOEKTUPOBAHUS 3aKa3bIBAIOTCS U BBIIOIHSIOTCS
HOPOGHbIEe HEPKEHEPHEIE U3bICKaHusL. OHU JTOJDKHBI COZIEPIKaTh IOTHYIO HH(OpMaIuio
JUIsL pellIeHns] BCEX YacTHBIX BOIIPOCOB M COCTABICHUS paboYnX depTexel, He TpeGyro-
IUX TOCTIeNYIOIIe KOPPEKTUPOBKY.

«Pabovast JOKYMEHTAIUS» — 9TO T€ YEPTEXKH U TEKCTOBOH MaTepHall, KOTOPhIA HC-
MOJIB3YETCS. HETIOCPECTBEHHO HAa CTPOUTENBHOM IIOI[ajKe (IOKYMEHTALlWs CTa[Iuu
«ITpoexT», KaK IpaBHIIO, CTPOUTEIISIM HE IIEpPeacTCs).

IIpu ooHocmaduiinom npoekmuposaruy COCTaBIIAeTCS NOKYMEHTALUs Ha3bIBacMas
«Pabounit mpoext» (PII), oHa Taxxe JOIKHA ITOIBEPraThCsa rocyJapcTBEHHOH JKcIep-
TH3e W yTBepKAeHuro. IIpyu 3TOM yTBepXKIaeTcs He BCS HOKyMeHTalus, a Hauboiee
BaKHASI ee YacTh (TaKk Ha3bIBaeMas «yTBepXIaeMas 4acTh pabodero IpoeKTay).

IMpoexTHBIE PabOTHI JOJDKHEI OBITH 9KOHOMUYHEIMH, T.€. HE JIOIyCKaTh HEOOOCHO-
BaHHBIX 3arpaT. OJHAKO UYeTKOoe pasrpaHHYeHHe 3aTpaT IPH NPOEKTHPOBAaHWHM Ha
«00OCHOBaHHBIE» U «HEOOOCHOBAHHEIEY, KaK ¥ IIPU MHKECHEPHBIX U3BICKAHUAX, MOXKET
OBITL JOBOJIBHO 3aTPyJHHUTENBHBIM. [IpOeKTHBIE pabOTHI SBIAIOTCS HE CaMOLEIBI0, a
CpeaCTBOM 00eCIIedeH s HaIe)KHOCTH H 3KOHOMUYHOCTH CTPOUTEIFHO-MOHTaXHBIX pa-
60T, CTOMMOCTH KOTOPBIX BO MHOTO pa3 BBIIIE CTOMMOCTH IPOEKTHEIX pabot. [To 3Toi
MpUYHHE BIOJIHE BOZMOXKHBI CHTYallWH, KOTJla yBeTHICHHE 3aTpaT Ha IIPOEKTHPOBaHHE
COIPOBOXKAACTCS YICIIEBICHAEM CTPOUTENIFHO-MOHTaXHBIX pabOT, 3HAYUTENBHO IIpe-
BOCXOZSIIUM yIOpOXKaHHE IMpoekTa. Hanprumep, IpOeKTHPOBIMK IPHHIMAET CBOH pe-
IIEHHUs HAa OCHOBE pa3paboTKU U TEXHUKO-3KOHOMUYECKOTO aHaIH3a Pa3MdHbIX Bapu-
AHTOB, 110 CBOEH WHUITMATHBE ITOJB3yeTCs yCIyraMK HAYJHBIX YUPEeXICHUH, Ipuobdpe-
TaeT W mpuMeHseT 3(h(eKTUBHEIE KOMITBIOTEPHBIE IIPOrPaMMEL, B pPe3YJbTaTe Yero
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CTOMMOCTH IPOEKTHBIX paboT Bo3pacTaeT. ONHAKO MONYYEHHEIA B Pe3yibTaTe 3TOrO
0oJlee KaueCTBEHHBIH MPOEKT BITOJHE MOXET 00ECIIeUNTh TaKOe CHIDKEHHE CTOMMOCTH
CTPOHUTENHFHO-MOHTAXXHEIX PaboT, KOTOPOE B HECKONBKO pa3 MPEBBICHT YIOPOKAHHE
IpoeKTa. JTO COBEPIUCHHO HE MCKII0YaeT HeOOXOIMMOCTH SKOHOMHOTO HCIIOIb30Ba-
HUSL BCEX PECYypCOB IPOSKTHOH OpraHU3aIuy, 60pBOBI C IPOCTOSIME, O0ecIieyeH s pa-
LHOHAJIBHOH 3arpy3Ku IepcoHana. TeM He MeHee, IIaBHbIM HallpaBIeHUeM HYXHO CUH-
TaTh He yAELIEBICHUE NMPOeKTa (COCTABILIIONIErO M0 CTOMMOCTH JIUIIG 2 — 5% oT 06-
IIKX 3aTpaT Ha CTPOUTENECTBO), 4 YACIIEeBICHHUE CTPOUTEIIFHO-MOHTAXHBIX PadoT.

2.2.3. Aemomamusayus npoeKmHoO-u3bICKame1bcKux pabom

B Hacrosimiee BpeMsl B IEATEIBHOCTh U3BICKATENbCKUX M MPOEKTHBIX OpraHU3amnii
OBICTPO MPOHUKAET KOMITBIOTEpH3aIHs. JTO INIo0alibHAs TEeHIEHLHS, OXBAThIBAIOLIAs
BCE Pa3BUTHIE CTPAHBI MMPA, KOPEHHBIM 00pa3oM MEHSET XapakTep paboThl HPOSKTH-
POBIIMKA M U3BICKATEIS, IPEIABABISIET K HIM COBEpIICHHO HOBEIe TpeboBanus. Hapsiy
C YMEHHEM pellaTh apXUTEKTYypPHO-CTPOUTENbHEIE 3aJa4l COBPEMEHHBIH IPOSKTHPOB-
MK JOJDKEH 00JIafiaTh XOPOIIMMH HaBBIKAMH PabOTHI ¢ KOMIIBIOTEPOM, OPHEHTHPO-
BaTHCS B MHOTOOOPa3HOM IIPOTPaMMHOM O0ECIIEYeHHH, CBOEBPEMEHHO U 3P (HeKTHBHO
BHEIPSITh HOBeHINMe NOCTIKEHUS B 3ToH obmacti. Kommprorepmsaius nmogHuMaeT
[POEKTHYIO paboTy Ha KauyeCTBEHHO HOBBIM YPOBEHB, IIPH KOTOPOM PE3KO HOBBIIIAIOTCS]
TEMITBI H Ka9€CTBO ITPOEKTHUPOBaHUs, 00Jiee 000CHOBAaHHO PEIIAIOTCS MHOTHE CIIOKHEIE
WHKEHEpHBIE 3aauy, KOTOPBIE PAaHBIIEe pacCMaTPUBAIXCEH JIAIIH YIIPOIIEHHO. B Takux
YCIIOBHUSIX MIPOEKTHPOBINUK, He BIaJEIOMUN HaBEIKaMH pabOTHI Ha KOMIBIOTEpE, yXKe He
CMOXET yJIOBIETBOPSTH COBPEMEHHBIM TPeOOBaHMAM K OBICTPOTE M Ka4eCTBY pabOoTHI.

TIpOeKTHPOBIIMKY MITH M3BICKATEIIIO Jallle BCEro IIPUXOUTCS CTAKUBATECS CO Clie-
IYIOINMMH BHAaMU IPOrpaMMHON IPOAYKIHU:

— CTaHAPTHBIMH O(QUCHBIMH IIPOrpaMMaMHU

— 0a3zaMu TaHHBIX

— IporpamMMaMy, BBIIOJHSIOMUMY pacyeTHO-rpaduyeckue paboThl, HENOCPEICT-
BEHHO CBSI3aHHEIE C IPOCKTHPOBAHUEM.

Oghucrvimu npospammamy 0OOFIYHO HA3BIBAIOT CTAHAAPTHBIEC IIPUIOKEHHUS K oIepa-
LMOHHOM CHCTEME KOMITBIOTEPA, IPUMEHAEMEIE B JEJONPOU3BOACTBE JTIOOBIX OpraHu-
3aIuii, 1000 OTpaciIeBO HalpaBIeHHOCTH (B omepalioHHON cucteMe Windows oHH
sxomat B maker Office). D10 — TeKCTOBBIE peakTops! (B mepByro ouepens Word), smek-
TponHbIe Tabuuis! (Trna Excel) u npyrue nporpamMMsl, He NpUBsi3aHHBIE K KOHKPETHOM
otpaciu gesteabHocTH. OHH HCHONB3YIOTCS IJIs PeLIeHUS JaCTHBIX BOIPOCOB, B TOM
yucie Oo()OpMIIEHHS TEKCTOBO YacTH IIPOEKTOB, BBINOJHEHMS BBIYHCICHWHA H T.I.
OdwucHBIE TPOrPaMMBI — 3TO, KaK ObI HaYaIBHBIH 3Tall aBTOMATH3AIMH TPY/ia IPOSKTH-
POBIIHKA ¥ M3BICKATeNs, elle He 3aTParuBaloIMi OCHOBHOTO COMEPKaHMUs MX pabOTHI.
OjHaKo B JaHHOM CIIydae OHH 3aCITy>KHBAIOT YIIOMUHAHUS KaK CPEe/ICTBa CyIIECTBEHHO-
ro YCKOpEHHUsI IPOEKTHO-U3BICKaTeIbCKHX paboT 3a CYeT aBTOMATH3alld MHOTHX
BCIIOMOTaTEJbHBIX OIepalyi.

Basvr 0anHbix — 3TO pa3MeIleHHas Ha KOMIIBIOTEPHBIX HOCHTENSX COBOKYITHOCTH
JaHHBIX, OPTaHM30BAHHBIX IO OIpeNeJIeHHbIM IIpaBUiIaM, TO3BOJIIOMUM MaHUITYIHPO-



Barh 3THMH JAHHBIMA M OBICTPO HAXOAWTh B HUX HyXHyIO uH(bOpManmo. Takol Bum
IporpamMM uMeeT GOJNBINOe 3HAUSHHE ISl IIPOSKTUPOBILHKA, KOO B BuE 6a3bl JaHHBIX
MOXHO IPEACTaBIATH JIIOOOH CIPaBOYHBIA MaTepHall, HOPMAaTUBHbIE JOKYMEHTEI, ap-
XMBHBIE MaTepHallbl U Ipoune. I'J1aBHOE UX NPEeUMYIIECTBO — BO3MOXHOCTh GBICTPOTrO
HaXOXICHUsI HY)XHOH HHGOpPMAaINX [0 KIIFOYECBEIM CIIOBaM YUIM JPYTHM IPHU3HaKaM,
yIOOHBIM [UIst odb30Batels. [lo-Buaumomy, B OyayiueM Gasbl JaHHEIX 3aMEHAT KaTa-
JIOTH, COPTaMEHTHI U JpyTUe IeJaTHbIe CIPaBOYHBIE MAaTEPUAIbl IMEHHO B CHILY BO3-
MOYXHOCTH OBICTPOTO HaXOXICHHUS B HUX HY)XHOH MH(POPMALIHH.

Tperuii BUZ IPOTPaMM, BbINONHAOWUX PACUeMHO-2paguiecKkue pabomel, ABISETCS
[JIaBHBIM B cepe aBToMaTH3alyH IpoekTipoBanus. OOIelt TeHAeHIrel COBPEMEHHO-
TO PasBUTHS IIPOTPaMMHOTIO OOECIEUEeHHS SBILIETCS HCIIOJb30BaHHE KPYIHBIX IMPO-
IPaMMHBIX KOMIUIEKCOB, PEHIAIOIMIME INHPOKUM Kpyr HMH)XXEHEpHBIX 3anad. Pacmpo-
CTpaHeHHe MMOJIYYMIN MHOTO(YHKIIHOHATEHEIE IIPOrPaMMBI IBYX THIIOB:

— mporpaMMsl OOIIETEXHUYECKOr0 XapakKTepa, He CBs3aHHBEIE ¢ KOHKPETHOM HHKe-
HEPHOU OTpacibio, T.e. NPUTOAHBIC IS BBHIIOJHEHHUS], PACUETHBIX WIH TpaduecKux
omepauuii B f060# chepe NesTeIbHOCTH (B CTPOUTENLCTBE, MAIIMHOCTPOSHHH, SHEPTE-
THKE, CEIbCKOM XO3SHCTBE U T.J1.)

— IPOTPaMMEI, CIIeNHAIM3NPOBaHHBIE Ha PEIICHMIX 3a/1a4 KOHKPETHON HHXEHEPHOR
OTpaciy, HaIpHMep, TI€OTEXHUKW, THAPOTEONIOTHH, TOIOTpaduu, MPOEKTHPOBAHUSI
CTPOUTETBHBIX KOHCTPYKIIUH, TEXHOJIOTHH U OPTaHU3aL[MX CTPOUTENBHBIX paboT U T.11.

IIporpamMmbI OOIIETEXHIYECKOr0 XapaKTepa BBIIOIHIIOT IIPAKTUYECKH JIFo0bIe Yep-
TEXHU WK PacueThl, HO OHU NOJPa3yMeBaloT, Kak [PaBUIIO, HEIIOCPEICTBEHHOE yUacThe
IOJIB30BATENSI B KaXK/IOU ONEPAaIHH 110 UX BBIIOJHEHHUIO, T.€. COCTaBICHHE UM arOPHUT-
MOB pac4eToB, KOMaHMIbI 110 BBITOJTHEHWIO OTAEIBHbIX JIEMEHTOB YepTexa (uHui, Gu-
ryp, Haamuceit). IIporpaMMsl jxe CHeNUaTU3NPOBAHHOTO XapaKTepa IIPUCIOCOONeHBI K
3a7auaM TOJIBKO KOHKPETHOM OTpaciu — Tormorpaduu, THAPOTreONIOTHH, TEOTEXHUKH,
CTPOMTENBHBIX KOHCTPYKIM U T.1. OIHAKO OHH IO3BONISIOT BBIIOJHSITH paboTy GoJb-
MY GIIOKaMM WUTH IaKe Cpasy pellaTh BeChb KOMILIEKC 3a/1a4, OXBATHIBAS 3a4acTyIO U
pacyeTHy0, U rpadHIecKyro 4acTh 3TOH paboTsl. Ilonp30BaTeNp JNHUIIb JOJDKEH Ipa-
BUJIILHO BBOJMTE MCXOJHBIE TaHHBIE. VIHBIMU CIIOBaMH OHU IIO3BOJISIIOT JeNaTh, HAIPH-
Mep, He OTHeIbHBIC DIIEMEHTH YepTexa, a cpasy IIOydarTh TONOrpadHuecKyro Kapry,
reHepajbHbIN IUIaH, JIUTONOTHYECKHH pa3spes, Tpaccy U HpodHIM TOPOTH, pacdeT H
KOHCTPYHMpPOBaHME CTPOUTEIHHON KOHCTPYKLHH ((byHIaMEHTHOH IUIUTHI, KapKaca CO-
OpYIKeH¥sI, TOAMOPHOM CTEHKHU U T.JI.), apXUTEKTYPHYIO INITaHUPOBKY COOpYxeHuUs. Yem
COBepIIeHHEH CIIelHaIN3UPOBaHHAas IPOrpaMMa, TeM 0O0bIYHO OobIne 6I0KH IpoeKTa
(vny oTYeTa IO U3BICKaHWUSIM) OHA CIIOCOOHA CO3/aBaTh.

OueBUIHO, YTO HAWOOJNbINEE MOBBILICHAE MPOU3BOJUTEIBHOCTH TPYHa IPOSKTHU-
POBIIHKA JOCTUTAETCs IIPH UCIOIB30BaHUK IIPOrpaMM BTOPOT'O BHIA, T.€. CIEIUAIN3U-
POBaHHBIX HA PEIICHHM COOTBETCTBYIOmMX 3agad. OfHako pa3paboTka TakHX Ipo-
rpaMM — 3TO CIIOXHas ¥ JUIUTeNbHas paboTa, COU3MepUMast II0 TPYJOEMKOCTH C CO3za-
HHEM YHHUBEPCAIBHBIX (00NIeTeXHIIecKHX) nporpaMM. OOBIYHO ITOJOGHEIE IPOrPaMM-
HBIE MPOJYKTHI JOBOJBHO JOPOTrX (0COOEHHO 3apyOexHEIe), YTO CO3MaeT TPYIHOCTH B
UX MprOOpeTeHu: UL MENKUX IIPOSKTHBIX opraHusamuit. I1pu 3ToM HpogaHHBIE Ipo-
rpaMMbl OOBIYHO YCT@HaBIMBAIOTCS HA KOHKPETHBIH KOMIIBIOTED TaKUM 00pa3oM, 4To
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UX HECAaHKIIMOHHPOBaHHOE KOIMMPOBAHUE U YCTAHOBJICHNE Ha JPYIOM KOMITBIOTEPE He-
BO3MOJXXHO.

Takum 06pa3oM, BaXHEHIINM HanpaBlIeHAEM B Pa3BUTHH aBTOMATH3ALHHU IIPOEKTH-
pOBaHHS SBIISETCS co3MaHue 3(D(HEKTUBHBIX CHENUATH3UPOBAHHBIX IIPOTPaMM, KOTOPEIE
MOTYT OBITh KaK CaMOCTOSITENIBHBIMHY, TaK U B BHJIEC IIPHIOKEHUH K OOIIETEXHUUECKUM
[porpamMmam.

JesTenHOCTB 10 CO3JaHUI0 IPOrPAMMHBIX IIPOIYKTOB U TEXHUIECKUX CPEICTB IS
aBTOMaTH3aIMH IIPOEKTHEIX paboT umeer obuiee HasBanue CAIIP (cucmemovr asmoma-
musuposannozo npoexmupogarus). CAIIP — 3T0 4enoBeKo-MalllUHHBIE CHCTEMBI, I10-
3BOJISIOIIVE NPOSKTUPOBIIMKY IPHHIMATh PEIICHHUs IO IPOSKTHEIM BOIPOCAaM Ha OC-
HOBE Juajora ¢ KOMOBIOTEPOM U NOJy4aTh ¢ OMOIIBI0 KOMIIBIOTEPa rpadHyuecKue u
TEKCTOBBIE MaTE€PHaIbl, IOJHOCTBIO COOTBETCTBYIOLINE COBPEMEHHBIM TPeOOBAHUSIM K
npoektHo# mokyMeHTarmy. CAIIP oOBIMHO mozApa3yMeBaeT HCHONb30BaHHE CHCTEMBI
KPYIHBIX IIPOrpaMM, ¢ HOMOIIBI0 KOTOPBIX BBITOJHSIOTCS CIOXKHEIE pacyeTsl, pazpada-
TBIBAIOTCSL YEPTEXKH, BBIOMPAIOTCS ONTHMAIBHBIC BapHaHTHl TEXHHYECKHUX PEIIEeHUH.
Ipu 3TOM CrieIMaTH3HPOBaHHBIE IPOrpaMMbl HCIIONB3YIOTCS KaK CaMOCTOSTENBHO, TaK
U B KOMIUIEKCE C OOIIeTeXHHIeCKUMH. KOMIIOHEHTE MHOTO()YHKIIHOHATBHEIX CHCTEM
CAIIP TpaaunuoHHO IpyIIUPYOTCs B TpH OCHOBHBIX O110ka CAD, CAM, CAE. Moxy-
s 6ioxka CAD (Computer Aided Designed) npenHa3sHadeHsl B OCHOBHOM IS BBIIOJI-
Henwus rpadrgeckux pabot, Moxyimu CAM (Computer Aided Manufacturing) — mis pe-
IIEHUST 33/1a4 TEXHOJOTHYECKOH MOAroToBKU mpou3BojcTBa, Moxyimu CAE (Computer
Aided Engineering) — a7 MH)XEHEPHBIX PacueToOB, aHaIM3a U IPOBEPKU IMPOEKTHBIX
pemeHuii. HekoTopele CleNMANMCThl CYUATAIOT, uTo B Komiulekc CAIIP pomxeH BXO-
JIUTH TaloKe OJIOK ympasiieHus gokymMerToo6oporoM PDM (Product Data Management),
HO B IAHHOM CIIyJae 3TO IPHHIUIIAAIEHOTO 3Ha4eHNs He nMeeT. CylecTByeT 60Ibiioe
xomuuectBo makeToB CAITP pasHoro ypoBHS. 3HaYHTENHHOE PacHpPOCTpPaHEHUE HOIY-
YHJIA CHCTEMBI, B KOTOPEIX OCHOBHOE BHUMAaHHE COCPEIOTOUCHO Ha CO3NAaHUH KOTKPBI-
TEIX» (T.€. JOIYCKAaIOIUX pacimupenue) 6a30Bex rpadudeckux moxyneir CAD, a mo-
IyJIE JUTS BHIOTHEHMS PacUeTHBIX MM TEXHOJIOTMYECKHX 3a1ad (COOTBETCTBYIOIIHE
6nokam CAM u CAE) octaroTes i pa3pabOTKH ITOIB30BATEIISIM HITH OpraHU3alldsIM,
CIIENHAAIM3UPOBAHHBIM Ha COOTBETCTBYIOIEM IPOrpaMMHpPOBaHUM. Takue IOMOJHU-
TeJbHBIE MOMYJIM MOTYT HCIOJIB30BaThCS M caMocTosTeNbHO, 0e3 CAD-cucteM, uTo
OYeHb JacTO MPAKTUKYETCS B CTPOUTEIBHOM MpoeKTHpoBaHuu. OHHM caMy MOTYT Ipej-
CTaBJIATH KPYIHBIE IPOTPaMMHBIE KOMIUIEKCHI, JUIl KOTOPBIX Pa3pabaThIBAIOTCS CBOU
NPIJIOXKEHYSI, TO3BOJIIIONIHE PerTaTh Oolee y3Kue 3a1aun.

B coBpemeHnHO# MupoBO# npakTHke Hamboinee m3BecTHBIMU CAD-cucTemamu sB-
nsrorest AutoCAD, MicroStation, IntelHCAD, CADdy, cpet KOTOPBIX SBHO IPEBaTH-
pyer AutoCAD. B Poccuu HaGmronaercst Bce Goliee IMIMPOKOE NPUMEHEHHE OTedYecT-
Benubix CAD-cuctem (Hanpumep, KOMIIAC).

B mocnensee BpeMs B Hamlell cTpaHe JOCTUTHYT 3HAYUTEBHBIHN Iporpecc B obnactu
KOMITBIOTEPHEIX PACYETOB ¥ KOHCTPYHPOBAHUS CIIOXKHBIX CTPOUTEIBHBIX KOHCTPYKLIHIA.
I1IMpoKO HMCIOIB3YIOTCS IPOrPaMMEI pacueTa (YHIAMEHTHBIX IUIUT, JICHTOYHBIX «IIe-
peKpecTHBIX» (DYHIAMEHTOB HAa HEOJHOPOJHOM OCHOBAHHM MM Ha 3aKapCTOBAHHOM
y4acTKe, HaJ3eMHBIX KOHCTPYKIUH (KapKaCHBIX, O€CKapKacHBIX), IPOrpaMMbl OLEHKH
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YCTOMYMBOCTH CKJIOHOB M T.J. (mporpammel Abaqus, Ansys, Plaxis, MicroFe,
proFEt&STARK ES, SCAD, Jlupa u T.1.). XOTSI TaKue IPOrpaMMBbl HCIIONB3YIOTCS B
OCHOBHOM KaK CaMOCTOSIT€JIbHbIE, HanOompImi 3(GhekT, Kak yxe OTMedYanoch, OHU
JOJDKHBI J1aBaTh B KOMILIEKCE C YHUBEPCAJIbHBIMH NporpaMMamu. WHBIMH clloBaMu,
pacueTHasi IporpaMma WX ITaKeT NOJDKHBI IO BOSMOXXHOCTH PeaM30BBIBATBCS KaK
CAE-npunoxenus k CAD-cucteMaM M, COOTBETCTBEHHO, 00€CIIeUHBATh MaKCHMAb-
HYIO0 COBMECTUMOCTB JUISl TAKHUX OIepaliii. DTO K& OTHOCHTCS U K IPOrpaMMam TEXHO-
JIOTHYECKOTO HAalpaBJIeHHs, KOTOpHle JOJDKHBI peanu3oBelBaThcs kak CAM-
MPHIOXEHHU.

B GonpiuHCTBE CcilydaeB HanboJee TPy JOEMKOH U CII0XKHON YacThio paboTs! ¢ mpo-
rpaMMoii SIBJISIETCS BBOA MCXOMHBIX TaHHBIX, IO3TOMY IIporpamMMa JOJDKHA obecredu-
BaTh HaMOOJBIIYI0 HMPOCTOTy M yHOOCTBO BBIONHEHHs Takoil omepanwu. [Ilupokoe
MpUMEHEHNEe KOMIIBIOTEPHOI TEXHUKH — IIPU3HAK BBICOKOTO TEXHHYECKOr'0 YPOBHS
[POEKTHPOBAHU, OXHAKO, HEOOXOINMO MMETh B BUJLY HEKOTOPBIE COILYTCTBYIOIIHE 00-
CTOSTENBCTBA, HEJJOOLIEHKA KOTOPHIX MOXKET UMETh He)XXellaTelIbHbIe [TOCICICTBHSL.

Bo-11epBbIX, HAJHYHE COBPEMEHHBIX KOMITBIOTEPOB M HYXKHBIX IIPOrPaMM — 3TO €Ile
He TapaHTys ObICTPOro U BBICOKOKAaUeCTBEHHOTO IIPOEKTUPOBaHMs. Y MeHUe d3QPeKTHB-
HO II0JIb30BaThCS KOMIBIOTEPOM TPeOYeT OT MPOSKTHPOBIIMKA HABBIKOB, KOTOPEIE IPH-
obpeTaroTcs B TEUSHHE JUIHTENBHOTO BpeMeHU. [Ipu MCHONB30BaHUM YHHBEPCAIbHBIX
[porpamMM CIEIUAINCT, He 00Tafalomuil TOCTaTOYHO BEICOKOH KOMITBFOTEPHOU KyJIb-
Typoif, MHOTHE MECAI[HI MOXET AeNIaTh YePTeXKH Ha KOMIBIOTEPE 3HAYUTENIFHO MEIJIEeH-
Helf, 4eM 3TO OH Jieal OBl C ITOMOIIBIO KapaHalla i KyJbMaHa.

Bo-BTOpBIX, IEpexo]] Ha KOMIILIOTEpHbIE pacdeThl (QJITOPUTMBI KOTOPBIX, KaK Ipa-
BHJIO, HEJJOCTYIIHEI JUISl IIOJb30BATENs) BiEUeT 3a cO0OH OIpeiesIeHHyI0 OMacHOCTb,
CBSI3aHHYIO C TEM, YTO MHXXEHEP HauMHAeT MEHbIIe MHTEPECOBATHCS COACPKAHUEM H
(U3HYECKAM CMBICIOM 3THUX PacyueToB, pacCMaTpuBas WX KaK «UepHBIH smumk». 3a-
TPYAHSETCS ¥ KOPPEKTHPOBKA IIPOTPaMM B CBSI3M € KaKUMHU-THOO UX YIydLICHHUSIMH,
TaKk Kak IJIg 3TOrO 3a4acTyI0 HEOOXOAUMO IPUBIEUEHHE CaMOT0 aBTOpa HPOTPaMMBI.
BHecenue jxe KaKuX-JI1O0 NOMPABOK B Pe3yJIbTaThl KOMIIBIOTEPHBIX PacdeToB TpebyeT
OYeHb XOpOILIEro MOHUMAaHHS COAEPKAHUS pacyeTa. B CBA3M ¢ 3THM IONUTHKA IIPOEKT-
HO# opraHu3amyy B chepe KOMIBIOTepU3alUy JODKHA BCTIECKH NPEISITCTBOBATH YII-
POILIEHHOMY IOAXOAY K IPUMEHEHHIO IIPOrpaMM, KOIa MX coAepxaHue, Gpusmdeckast
CYIIHOCTH OCTAIOTCS O6€3 BHUMaHHUs. JTO 0COOEHHO KacaeTcs CIOXKHBIX IIPOrpamm, Io-
HYMaHWe COJIeP)KaHUsI KOTOPEIX MOXKET BBI3BIBATH OOJIBIINE 3aTPYAHEHHS.

2.2.4. Aeémopckuii Had3op

ABTOpCKUI HaA30p — COBOKYIHOCTb NEMCTBUH IIPEICTaBUTENIEH IPOEKTHOH opra-
HU3aI{H, IPEIMYILECTBEHHO aBTOPOB IIPOEKTa UIIH €r0 pasfiena, OCYIIECTBISIEMBIX BU-
3yalbHO W JOKyMEHTaJIPHO M HAaIpaBICHHBIX Ha ONpPEAENeHHEe COOTBETCTBUA Ipajio-
CTPOUTENBHBIX, ApXUTEKTYPHO-INIAHUPOBOYHEIX, Xy/J0’KECTBEHHBIX, TEXHHYECKUX, TEX-
HOJIOTHYECKUX U MPUPOIAOOXPAHHBIX PEIEHUH U NeHCTBUM, OCYIECTBISIEMBIX TTOIPSII-
YMKOM B Mpollecce BO3BENEHMS OOBEKTa CTPOHUTENBCTBA, MPUHATHIM PEILCHUSM B
pabodeM mpoekTe 00BEKTa CTPOUTENBCTBA U 3a(QUKCUPOBAHHBIM B JOKYMEHTAIIUH.
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ABTOpCKHUIT Haf30p — KOHTPOJb JIMIA, OCYIIECTBUBIIETO MOATOTOBKY HPOEKTHOM
JOKyMEHTAI[UH, 3a COOIIOJICHUEM B IPOLECCe CTPOUTENHCTBA TPEOOBAHUH MPOEKTHOMH
JOKyMEHTaIlHH.

PyxoBozactBo aBTOpckuM HanzopoM ocymecTsisieT ['WIT wiu IAIL Unens! aBrop-
CKOT'O HaJ30pa BEAYT XKypHAJl U CIEAAT 32 CBOEBPEMEHHBIM U KaueCTBEHHBIM BEIIOJIHE-
HHMEM YKa3aHHBIX paboT CHeIMaInCTaMH.

Korza Ha CTPOUTENBHEIX NPEANPUATHIX 00CYXKIAIOTCSl TPOOIeMbl KayecTBa, [pH-
BOJUTCS MHOXECTBO CaMBIX Pa3sHOOOPa3HEIX ()aKTOPOB, NPETSTCTBYIOIIUX PENIEHHEO
9THX MpoOJIEM: 3TO U KaueCTBO IIPOEKTUPOBAHHUS, U YPOBEHb TEXHOJIOTHH, U Ka4eCTBO
MOKYTTHBEIX M3JeJIMA U MaTepHaioB, 3apIulaTa U KBaTH(UKaIys pabOTHUKOB, YCIOBHS
Tpyna u T.0. Ceifuac, ¢ pa3BUTHEM HayKH yHpaBJeHHs, MOXHO CKa3aTbh, 9TO MIs obec-
TeueHns KadecTBa TpedyeTcs:

1) marepuanpHas 6a3a (MOKYIHBIE M3IENUsS U MaTepHalIbl, TEXHOIOTUIECKOE U HC-
MBITaTeNbHOE 000PYJOBaHUE, CPEIICTBA N3MEPEHUI, 3aHus, COOPYXEHIUS, TPAHCIIOPT U
T.J1.);

2) xBaHQUIIMPOBAHHEIA IIEPCOHAN, 3aMHTEPECOBAHHbIM B Xopoluel paborte (4ero-
BEYECKUi (axTop);

3) rayOoko TpoayMaHHas OpraHU3allMOHHAs CTPYKTypa W 4YeTKOe YIpaBieHHe
[PEIIPHATHEM B LIEJIOM ¥ YIpaBIeHHe Ka9eCTBOM B YaCTHOCTH

I[Tepsrie nBa (axTopa — aKTUBHBIH KBAM(UIMPOBAaHHBIH JOOPOCOBECTHEIH mepco-
HaJI ¥ MarepuaibHas 6a3a — ONpelensfoT HeoOX0AUMYIO OCHOBY ISl BBIITyCKa BBICOKO-
KaueCTBeHHOH mponmykuuu. ITo3ToMy X MOXHO, IO-BHIUMOMY, CUHTaTh (QyHHaMeH-
ToM, Ga3oi kauectBa. Tperuii GaxTop — OpraHU3ays ¥ yIpaBieHHe NMPeAIPUITAEM -
JOmoNHAeT QYHAaMEeHT U IO3BOJISIET Pealn30BaTh BO3MOXKHOCTH, KOTOPEIE CO3LA0TCS
MaTepHaibHON 6a301 U YeIoBe4eCKM (PaKTOpOM.

[Mpob6iema KayecTBa aKTyalbHa BO BCe BpeMeHa. BOT HekoTopsie ahOpHU3MEL.

Ecnu menats 4TO-HUOYAb HENPaBUIBHO, HE PACCUUTHIBA HA MPaBUIBHBINA pPe3yiib-
tar. (Kuraiickas mocioBuia)

Cnacenue Poccun — B kauecTse.

Jleno HecnenaHHOE JIydllle [1eJia HCIIOPUSHHOTO, T.K. HECIEeIaHHOE MOXHO CHeNaTh,
a UCIIOpYEeHHOEe TPYAHO MM HEBO3MOXHO MCIIPABUTE.

Korya peus umeT 0 Ka4ecTBe CTPOMTENBHEIX PaboT HyXHO OBITH 0COOEHHO HOGpO-
COBECTHBIMH, KaK B yueOe, Tak U B paboTe.

2.3. Ilpu4nHbl aBapHii B CTPOUTEJILCTBE

CTpouTeNnsCcTBO — OZHO U3 CaMbIX OTBETCTBEHHBIX Z€l, BeAb OT KayecTBa CTPOH-
TEeNbCTBA 3aBUCHT KHU3HB JiFoiei. [IpoeKkTipoBaHue CI0XHBIX 00BEKTOB B 00IIeH CII0XK-
HOCTH MOJKET 3aHSTh 3HAYUTENBHYIO YacTh BCEro NEpHOja BPEeMEHU OCYIIECTBICHUI
IpOEKTa M 371eCh BCE LEIMKOM 3aBUCHT OT KayecTBa paboThl NPOEeKTHPOBIIMKOB. Kax-
JIbIH TIPOEKTHPOBIIMK CTABUT CBOIO JIMYHYIO NOZIHCEH IIOJ KaKABIM CO3JaHHBIM HM
mpoekToM. Llenouka OTBETCTBEHHBIX JIMI] HAUMHAETCS C HETO.

B macrosimee Bpemst pocT 00beMOB CTPOHTENHCTBA, B TOM YHCIE BBHICOTHBIX 371a-
HUMH, 3JaHUH CIOXKHBIX (OPM ¢ OONBIIETPOTIETHRIMA KOHCTPYKIMSIMHY, IPUMEHEHUE He-



JOCTaTOYHO H3yYEHHBIX U IIPOBEPEHHBIX Ha IIPAKTHUKE HOBBIX KOHCTPYKTHBHBIX CXEM M
MaTepHaloB CONPOBOXIAETCSA CHIDKEHHEM KadeCTBa IIPOSKTHPOBAHUS U CTPOUTENHCT-
Ba, YBEIMYECHUEM KOJIMYECTBA HapyLUICHHH OpraHU3alliOHHO-IIPABOBOTO MOPSIKA, UTO
OITSATH IPUBOJUT K POCTY U TSDKECTH ITPOUCXOIAINNX aBaPH.

CTOHT OTMETHUTH, YTO aBapUH U KaTacTPO(bl B CTPOUTEIHCTBE PEAKO BO3HUKAIOT B
CHITy KaKoi-To onHoM mpuauHbl. Kak rnpasuio, B 0fHOM MeCTe U B OXHO BpeMs cobupa-
€Tcs cpa3y HeCKOJIBKO POKOBBIX 00CTOATeNsCTB. He Oyab XOTst OB OJJHOTO M3 HHUX, 3/1a-
HUe, BO3MOXHO OBI, YCTOSIIO, U JIFOAU OCTANCh OBl JKKBBI.

JluHamuKa aBapui 30aHUM U COOPY)KEHMH M MX NPHYHMH Ha Teppuropuu Poccuii-
ckoit ®enepannu B nepuon ¢ 1981 mo 2004 rr. npencrasnens! B Tabiune. TeHaeHnus K
CHIDKEHHIO KadecTBa IPOSKTHPOBAHUS 3aMeTHa B Iocienuue rofsl. CorlacHo TeXHH-
YeCKOMY aHaN3y HPUYMH aBapuil 3MaHUH M COOPYXXECHUI NONs aBapHid, CBA3aHHEIX C
IpoeKTHBIMU ommrOkamu B 2004 roxy cocraBuna 22 oT UX o0Iero xonuyecrsa, B 2002
u 1999 rogax — 9% B 1981-1985 rogax — 4%.

Tlo craructuke, 85 — 90% aBapuii IPOUCXOTUT BO BpEMs SKCIUIyaTalldy 3IaHHMA.
OpnHako, Korja Ha4MHAIOT pacciiefloBaTh UX NpUYMHBL, B 90% 5THX aBapuii BO BpeMs
9KCIUTyaTalliil NPUYMHAMH SBIISIOTCS OIMMOKM, MOIYINEHHBIE Ha CTaIMsIX H3BICKaHWU,
MIPOEKTUPOBAHHS M CAMOTO CTPOUTEIBCTBA.

IIpoexTHBIE OUIMOKM SIBUIMCH OCHOBHBIMM IIPUYMHAMU aBapHd Ha CHOPTHBHO-
pa3BieKaTeIbHOM KOMILTEKCe C akBarmapkoM B SIceHeBo B I. Mockse 14 deBpansa 2004
roza u scrakazs! 1o yi. Illlepyenko B r. Exarepun0ypre 4 centsops 2006 rona.

B o61mem, 3a 2005 rox B Poccun o6pymmnock 40 3naHuii, o MpuIrHaM He CBI3aH-
HBIM C OBITOBBIMHU aBapUsIMH U TEPPOPUCTHUECKUMU akTaMu. B pesynbrare sTHX 00py-
mreHuit moru6no 48 yenosek. B 2004 roxgy B Poccuu npowusonuro Ha 30% MeHbie 00-
pymenu#, 4eM B 2005-M.

2.3.1. IIpumepot HeyOAUHbBIX NPOEKMHBIX PeUIEH U

1. «Tpanceaanv-napk» — CIOPTUBHO-pa3BIIEKaTeNbHBIA KOMIUIEKC B SIceHeBo Ha
foro-3amae MOCKBEI, OTKpHITHIH B mioHe 2002 1. 14 despans 2004 roma mpousonuio
oOpyIueHre KpHILIM aKBanmapka. B MOMeHT oOpylleHHs B 3[jaHHM HaXOAUIOCH OKOJIO
400 uemoBek. Yncno MOrMONIMX COCTaBUIO 28 UelloBeK, B TOM 4YHucie 8 geTel, TpaBMbI
Pa3IUYHOM CTeleHH TsDKecTH momydyund 193 yenoBeka (B ToM gucie 51 peGEHOK).
CileICTBHEM paccMaTpUBAIIMCH YETHIPE OCHOBHBIE BEPCHH OOPYIISHUs KpBIIIH: Hapy-
IIeHNEe B NMPOEKTUPOBAHMH 3[aHUs, OUIMOKU IIPU CTPOUTENBCTBE, HEIPABHIIBHAS 3KC-
IuIyaTanys 1ubo0 MOABYIKKA IPYHTA, Ha KOTOpoM ObLT Bo3BeneH « TpaHcBaanby. IIpoky-
patypa MOCKBBI, IPOBOAMBIIIAS CIENCTBUE, IPUIILIA K BBIBOLY 00 OMIMOKE KOHCTPYKTO-
pa.

2. Ha Tepputopuu MHO20apycHOU nod3emMHol napkogku 1o yin. KoxeHudeckas B
nentpe Mockssl 3 ceHTs6ps 2009 r npownsonuio obpymenue. [TapkoBka pacIonoxeHa B
HEXHUIIOM cTposiieMcs 34aHuu. [Dromans oOpymrenust cocraBmina 600 KBampaTHBIX
METpPOB, OHO IPOU3OILIO Ha MUHYC BTOPOM 3TaXke, Iox 3emiei. OnuH yenoBek morud.
o MHEHHIO CIEIUAIIICTOB, IPUYIHA aBapHy — OIHOKa B IPOEKTHPOBAHUH.
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Tabmma
Jlunamuka aBapuil 31aHu B coopyxeHni Ha Tepputopun Poccuiickoit @enepanun

HaumenoBanue

1993
1996
1999
2002
2004

2311981 — 1985

N
=)
w
—
~
@
[\
EN
18]
=

Komuyectro aBapuit

Jons npuans asapwuii (%):

HapyImeHus TpeOOBaHMH HOPMATHBHBIX JOKYMEHTOB U OT-
CTYIUICHHS OT IIPOEKTHBIX PelTeHUH

HapyIICHHE TEXHOJOTHH IIPOM3BOJACTBA CTPOHTENBHO~

. 25| 7 7| - - 4
MOHTXHBIX paboT;
NpEMEHEeHHe KOHCTPYKIMIA, eTaneif, MaTepHasIoB ¢ Helpo- 20l - | 7|28 9 4
eKTHBIMH XapaKTePHCTHKAMHI
HapyIIeHHe IpaBUJ TEXHHYECKOU 3KCIUTyaTalliu 11 | 11 | 10 | 23 | 39 | 41
MIPOEKTHEIE OIHOKH 4 3 6 9 9 22
TPEBBINICHAE PACYCTHBIX HArPY3OK HA KOHCIPYKIWH B | | - | _ | _ _ N
mpoIecce CTPOUTETHCTBA
UPEBBINICHAE PACYCTHBIX HAMPY3OK HA KOHCTpYKmMM B | _ | _ | _ | 3 3

Tnpoliecce SKCIUTyaTalliH 3TaH|H ¥ COOPYXKEHHH

HapyIICHHEe TEXHOJNOTHH IIPOM3BOJCTBA paboT IPH JEMOH- 6
Ta)ke KOHCTPYKIIMH

OTCYTCTBHE KOHCEPBALUK, HECAHKIMOHNPOBaHHas pa3bop-

Ka ITPHOCTAHOBICHHBIX CTPOUTENBCTBOM HEOXPAHSIEMBIX | — 3 |16 - - -
3aHUH U COOPYKEHUHI
HapyLISHHs IIPH IIPOU3BOJICTBE 3€MIISHBIX paboT - |21 - | = - -

CTPOUTENBCTBO 6e3 MPOeKTa, HeoOeCIeUeH e TOCTaTOHOM
HECyIIeH CIoCOOHOCTH KOHCTPYKITHIA

npocaikd (GyHIAMEHTOB 3KCILTYyaTHPYeMBIX 3JaHHH, BBI-
3BaHHBIE [OBH)XKAMH I'DYHTOB OCHOBAHMS IIPH MPOM3BOA- | — | — | — | — 12 | -
cTBe BOJIM3M MX 3€MJITHBIX H CBaiHBIX paboT

Jlons aBapwuif, IPOU3OINEIINX Ha 3MaHUIX U COOPYKEHH-
SIX OIIpe/IeJICHHBIX KOHCTPYKTHBHEIX cxeM (%):

C KOHCTPYKTHUBHBIMH DJJIEMEHTaMH H3 JKeJIe300€ TOHHBIX 61 31 2 9

15 | 26
MaTepHajioB
¢ KOHCTPYKTHBHBIMH MIEMEHTAMH H3 KAMCHHEIX MaTePHa- | . | 30 | so | 37 [ 61 | 48
JI0B
Ha 3[aHHSIX U3 METAJUIMYECKUX KOHCTPYKIMH 19110 113 133 ] 15 |11
Ha JIEPEeBSHHBIX 3JaHUIX - - - 121 9 4
Ha 3[aHUSIX M COOPY)KEHHAX KOMIIEKCHOH KOHCTPYKIMH -1 =-1-1- - 11

Ha 3eMJIIHBIX COOPYKEHHIX - |21 3 - — _

Jons aBapui, npomomoenmﬂx HA TPOM3BONICTBEHHBIX | 50 | 45 | 5o | 48 | 27 | 33
3MaHMUAX B COOpY)eHHsX (%)

,HOJ'IH aBapHﬁ, MPOU3OLICAINHAX HAa HEMPOU3BOACTBEHHBIX

o 50 | 55 | 48 | 52| 73 | 67
3IAHKUSIX B COOPYXeHUsIX (%)

Jlons aBapui, nponsoLouenmnx Ha 9KCIUTyaTHPYEeMBIX 3[a- a5 171193 o1 | &
HHSX U coopyxeHusX (%)
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3. 3manue Bacmannozo pvinka 06110 mocTpoeHo B 1974 roxy. 23 despans 2006 r
kpbia bacMaHHOrO phiHKa MOCKBEI OOPYIIMIIAch M3-3a HEYHOBIETBOPUTEILHOM 3KC-
rutyaranuy 3gaEusd. OOmiee Jucio NOTHOIINX B Pe3yJIbTaTe TPAreAuy COCTABIIIO 66 ye-
JIOBEK. YCTaHOBJIEHO, UYTO TeXHHMYecKas SKCIUTyaTallus 3[aHUS PHIHKA Belach HEyJOB-
JIETBOPHUTENBFHO, MECTaMHU YTEIUTUTENIb KPOBIM HAXOMWICS B IIEpEyBIaXHEHHOM CO-
CTOSIHHHY, HEKOTOPBIE DJIEMEHTH! HECYIIUX KOHCTPYKLUH OOOJOYKM MMENTH KOppO3uii-
HbIit m3HOC 10 50%. OKCHepTsl MPUIILTH K BEIBOMY, YTO B 3MaHUHU PhIHKA ObLIA MpoBe-
JIeHa PEeKOHCTPYKITHS I YBEIWYEHUSI MECT TOPTOBIIH, IOBBIIIIEHNs KayecTBa Ipeoc-
TaBJSIEMBIX YCIIYT, a TaKKe yBENHMYEHHA TOBapoobopoTa. VIMEHHO PEeKOHCTPYKIHS C
BO3MOXXHO} IepeIIaHipOBKOH aHTPECONBHOrO Taka MOINa IIPUBECTH K BOSHHUKHOBE-
HUIO JOTIONHUTENFHON Harpy3Ky Ha HeCYIlUe KOHCTPYKIUH.

Kpowme Toro, Bo Bpemst cHeronana 22 — 23 ¢espaist 2006 r. cHeroBas Harpyska Ha
MOKPBITHE yCyTryOuIa HanpshKeHHO-1e(OPMHIPOBaHHOE COCTOSIHUE HECYIIUX KOHCTPYK-
Ui peIHKA.

@DaxTOpHI, CTaBIINE NPUYNHONA pa3pyIeHus KyIoJjla, MOTIIM HaKaIlIUBAaThCs IIOCTe-
[IEHHO W He HPOSBIATHCS B T€UEHHE MIMTENTFHOro BpeMeHH. Kpome Toro, ompenesieH-
HYIO POJIb MOIJIM CHITPAaTh BBLIBICHHEIE Je(eKThl KOHCTPYKIMH, PE3K0oe H3MEHEHHE Me-
TEOYCIIOBHIA, BO3MOXXHOE COYETaHNE IPUBEIICHHBIX BBIIIE U JPYTUX (haKTOPOB.

5. O6pyweHne mpancnopmHoii eanepeu Ha 3aeode «Maznesum» B T. Catka mpo-
H30IIUTO M3-3a IPYOBIX OIIMOOK, HOIYIIEHHBIX IIPH IPOSKTUPOBAHHH IIPOMEXYTOYHOM
orops! BeIcoTOH 9,1 M (puc. 6). Harpyska oT mpoJeTHBIX CTPOSHHUI IlepejaeTcs B BUIE
cocpenoTodeHHBIX ciil. Omu609HO BMecTo Harpys3ku 105 T. Ha KaXXIylo CTOPOHY OHO-
PHI B IIpoeKTe ObUIa IpHHATA Harpyska 43,5 1. Ilpu paspabotke ueprexxeir KM/I u3-3a
HesICHOTo u300pakeHus Ha uepTexke KM pa3mepa BBICOTHI oroioBka 1600 MM BbIcoTa
Obuta npumsta 1000 MmM. 3meHmnacs reoMerpudeckas cxema omopsl. Ommbka octa-
J1ach He 3aMeYeHHOH aBTropaMu IpoekTa. OCHOBHas NPUYMHA aBapUM — Pa3phIB y3JI0-
BBIX CBapHBIX IITBOB OIIOPHOTO ITOJKOCA.

i
22670 | 22670
45340

Puc. 6. KorcTpyK1Ms TpaHCIIOPTHOM ranepen Ha 3aBojie «Maruesur»

6. ABapusi cmponunvbHoll pepmobl TIPOIETOM 28 M B 3JaHUM IpoKaTHOTo cTaHa 300-2
METUTypruueckoro KOMOUHATa IIPOU30IUIA U3-3a HEYJAYHOIO NpPOEKTHPOBAHHS, OT-
CTYIUIGHHSI OT MPOEKTa M HeyIOBICTBOPHTEIHHOTO BBIIOIHEHHA CBAapHBIX CTBHIKOBBIX
IBOB coeprHeHuil. @epma, pacroyioxeHHas IPUMEpHO [I0CepeArHe ATUHBI 3JaHNs 101
TEMIIEpaTypHBIM IIBOM B MOHOJIUTHOH )KeJIe3006TOHHOH IUIMTE IOKPHITHA lieXa, He-

26



OXHIAHHO PYXHYJIa, yBJIeKas 3a CO00 MPOTOHbI U YacTh XKeNe300eTOHHO [UIUTHI TOJI-
muHOM 8 cM. DepMBl aBapUIHOTO IpOIeTa ¢ HUCXOIIIIFIMY OIIOPHBIMU PACKOCAMH IIPU
JKECTKOM KpeIUIeHnH (epM K KOJIOHHE OBUIM M3rOTOBIEHEI Ha CTPOUTENBHOM IIIomaake
CO 3HAYUTEIIFHBIMH OTKIIOHEHHUAMHE OT depTexelt IIpoMcTpoiinpoekTa: yroikoBsle mpo-
¢wa B mosicax OBUIM 3aMEHEHbI MaJOKOHCTPYKTUBHBIMH COCTABHBIMH CEUEHHSMH U3
HECKOJIbKHX NpoQuIel (Yroikos, MBELIEPOB U MOJNOC) C NOIOIHHTENBHBIMI CBAPHEI-
MU IIBaM¥ 0OJIBIITOH MPOTHKEHHOCTH.

7. IlonHOE pa3pyIIEHUE KUPHUUHOU B00OHANOPHOU bQuiHYU C IIATPOM IIPOU3OIILIO
BCIIEZICTBUAE HEYHAYHOI0 KOHCTPYKTHBHOTO peIIeHMs ONOPHOTO KONBIA pe3epByapa.
Ipu poGHOM 3amonHeHnH 6aka Ha 1/3 ero o6bema pasjaics CHUIBHBIN yaap, i Bce Co-
OpyJKeHUe — CTBOJI OalllHH C IaTpoM B 0akoM — OOPYLIMIOCH, IPEBPATHBIINCE B IPYLy
o6nomkoB. Kopiryc pesepByapa pa3opBajcs 0 IIBY B MECTe KPEIUICHUS K HeMy JHHUIIA.
IprarHOit 0OpymIeHUs ObIIK GONBIINE HANPSDKEHHS, IPEBBIIIAIONIYE IIPEIel IPOYHO-
CTH CTaJIH, B MeCTe IPHKPETUIeHUs THAIA Pe3epByapa.

8. B oxTs6pe 1973 r. B OTHOM 13 COBX030B IIPOU30ILIO OOpYIIEHHE CTATHHOTO Oy H-
Kepa-HaKOIHUTeIs], BXOIIIIETO B COCTaB 3¢pHOOUNCTHTEIHHOr0 KoMbuHaTa (puc. 7).

Pa3mep Gynkepa 8x12x7 M, Macca 33 1. OH paccunTaH Ha BMecTEMOCTh 600 T 3ep-
Ha. Omopamu OyHKepa SBISIIUCH 15 MeTalIudeckuX CTOeK BBICOTOH 5,3 M, BHIIIONHEH-
HBIX U3 IIpoKaTHoro aByTaBpa Ne 22. ObmmBka 6yHKepa BBIIIOTHEHA U3 CTAIBHOTO JIHC-
Ta TONIHHOM 4 MM. B miockocTu cTeH OyHKepa ObUTH YCTAHOBJIEHB! KPECTOBBIE CBS3H.
Taxum 06pasom, OYHKep MPeACTaBILT cO00i JOBOJIBHO XKECTKYIO IPOCTPAHCTBEHHYIO
CHCTEMY.

Puc. 7. ByHkep-HakomuTenb 10 oOpymeHus (a) u nocie oopymenus (0)

O6pyenye OyHKepa MPOU30ILIO BHE3ANHO B O€3BETPEHHYIO IOTOY NPH HAIUYHH
B HeM 430 T 3epHa. OH 00pyIIMIICS C HAKJIOHOM B CTOPOHY MAaIIHHHOTO 3ala 3epPHOOYH-
CTHTENBHOrO KoMIuteKca. CTOMKM IOJydYHiIN 3HAauUTEIbHbIE MCKPUBICHHS C M3THOOM
Ha 180°, HO 6e3 pa3psiBa cTalny. B COOTBETCTBHH ¢ aHATH30M XMMHYECKHUX ¥ MEXaHHYe-
CKHIX CBOWCTB 00pa3lloB MeTalllla, B3ATHIX Ha MECTEe aBapuy, CTallb KOHCTPYKLHH OYH-
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kepa u croek oTHocuTcs Kk Mapke Cr3. IloBepounble pacdeThl KOHCTPYKIMI caMoro
OyHKepa, IPOU3BECHHEIE II0 HOpMaM IIPOEKTHPOBAHMUS CTAJIbHBIX KOHCTPYKIUH, OKa-
3aJI4, YTO OHM OOJaJaloT JOCTaTOYHOI IPOYHOCTHI0. UTO KacaeTcs cToek OyHKepa, TO
rubKOCTs HX HAMHOTO IIPEBhIIIaa TpeOyeMyIo II0 HOpMaM IPOEKTUPOBAHMS CTATbHBIX
KOHCTPYKIMH.

Hecymast criocoGHOCTb CTO€K, PaCCUUTAHHBIX KaK I[EHTPATbHO-CXKAThIE IIEMEHTEHI,
cocraBiusier 122 xH. ®axTudeckas Harpyska B MOMEHT OOpYIIEHHsS COCTaBsIa Ha
cpenHue CTOWKU 745, Ha kpalinue — 373, a Ha yriosele — 186 xkH. Takum o6pasom, dax-
THYECKHe Harpy3KH COOTBETCTBEHHO B 6,1; 3,05 u 1,5 pasa Owutu Ooblue Hecymiei
CIOCOOHOCTH CTOEK IO PacyeTy.

Xapakrep medopmanuii cToek oOpyIIHBIIErocst OYHKepa CBHJIETEIBCTBYET O TOM,
YTO OHHM ITOTEPSUIN YCTOHYMBOCTD B INIOCKOCTH OOJIbIIel THOKOCTH. ABapys pOU30IIIIa
TIpY IECTUKPATHOH MEPErpy3Ke CpeIHUX CTOEK.

Kpartkoe onucaHue TOJIBKO YaCTH HAPyIIEHUH, TOIyILEHHbIX IIPH NPOEKTUPOBAHIU
U CTPOUTEJNHCTBE 3JaHHM, IPUBOIUT K BBIBOAY, YTO UMEIOTCS CEphe3HbIe MPOOIeMBI
MPOEKTHUPOBAHUS U KOHTPOJIS CTPOUTENBHOIO KOMILIEKCa.

IIpoexTHBIE HENOCTATKY:

— OCYIIECTBIICHHE IPOEKTUPOBAHUSA 3JaHUH U COOPYKEHHM IpH HEJOCTAaTOYHOU
W3Y4EeHHOCTH HMHXXEHEPHO-I€OJIOTMYECKUX YCIOBUH, MHOTAA BooOIme 6e3 npoBeneHus
HHXXEHEePHO-TeOTOrHYeCKUX U3bICKaHUH, MCIIONE30BaH)e YCTapEBIINX MaTepUalioB, K
MAaTepHalOB 110 GIU3NIEKALTUM [LIOIIaAKAM;

— HEBBIIIOJIHEHHUE IPOEKTHEIMUA OPTaHM3alMsAMU PEKOMEHIAIMHI, M3JI0KEHHBIX B Ma-
Tepuajax HHXEHEPHO-TE€0JOrHYECKUX U3BICKaHUH;

— CMeIleHHe 31aHUH OTHOCUTENBHO ILITeH U3BICKaHUM NIPH UX IIPOEKTUPOBAHNH;

— He y4eT BO3MOXKHBIX M3MEHEHHUIl MH)XEHEPHO-TEOJIOTUYECKHX YCIIOBHM CTpOH-
TEeNPHBIX IUIOIIAJ0K 33 BpEMs MEXIy HX NPOBEICHHEM M HA4alOM CTPOUTENLCTBA, B
MEPBYIO Ouepeb IIPU PEKOHCTPYKIMY U KallUTaJbHOM PEMOHTE 31aHUH M COOPYKEHHI;

— IpUMEHEHHE, Yallle BCEro ¢ UEIbI0 yIelIeBIeHHs CTPOUTENLCTBA, HE ONTUMANb-
HEBIX JUISI KOHKPETHOH CUTyallud KOHCTPYKTUBHBIX CXEM M TEXHUUYECKHX PEILEeHU;

— IpUMEeHEeHNEe HEeTeXHOJIOTHYHBIX U TPYJHO Pealn3yeMBIX Ha NPAKTUKE IPOEKTHBIX
pelIeHui;

— OIMOKM IPH PacUeTax KOHCTPYKIUMH;

— He y4eT BO3MOXHBIX HEPaBHOMEPHBIX Harpy3ok (IIpex[e BCEro CHEeroBBIX) Ha
MTOKPBITUSA 30aHHH;

— OTCYTCTBHE TEXHUYECKUX PELICHUH OTAENBHBIX Y37I0B U AeTallel;

— B JIOCTaTOYHOH Mepe He YUUTBIBAIOTCS yCIOBHS 9KCILTyaTallid 00BEKTOB (arpec-
CHBHasI Cpefia, MOBBIIIEHHAs BIAXKHOCTD U T.1.);

— IpUBSI3Ka IOBTOPHO NPHMEHAEMBIX IIPOEKTOB, HE YUHUTHIBAIOIIUX OCOOCHHOCTH
palioHa CTPOMTEINILCTBA;

— NpUMEHeHHe TeXHUYECKUX PellIeHUH, paHee He OIIpaBAaBIINX ceOs Ha IPaKTHKE U
BBI3BABIIUX aBApUMHEIE CUTYal[UH;

— B IIPOEKTaX He YKa3blBaeTCsS WM 3aHWXKaeTcsi TpeOyeMas MOpPO30CTOMKOCTh
CTPOHUTETBHBIX MaTEPHAIOB U KOHCTPYKIIMH;

28



— B IIPOEKTHl HEOOOCHOBAHHO 3aKJIAJBIBACTCS IPHMEHEHNE OTHEIBHEIX CTPOUTEIb-
HEIX MaTepHaJIOB U M3IeNHH, II0X0 3apeKOMEH/IOBABINHX cebs B Ipouecce KCIuIyara-
ouu;

— BHECEHHe M3MEHEHVIi B paHee MPUHATHIC POEKTHBIE pelleHus 6e3 COOTBETCT-
BYIOIIMX PACYETOB ¥ ['OCYAPCTBEHHOM IKCIIEPTH3BL;

C sHBaps IPOIJIOTo Toa yIpa3iHeHa aiMUHHUCTPAaTHBHAsS OTBETCTBEHHOCTH IIPO-
eKTHBIX ¥ M3HICKATEeIFCKAX OPraHM3alMi 32 IIPAaBOHAPYIICHUS B 00IACTH CTPOUTEIBCT-
Ba. MHEHHE O TOM, YTO IPOBEIEHNE TOCYHNAaPCTBEHHON SKCIEPTH3B! IPOEKTHON IOKY-
MEHTAIMH SBJIICTCS eNUHBIM 3aJI0r0M 0e30I1aCHOCTH IIPH pealu3aliiy IPUHSATHIX Tpo-
eKTHBIX pellleHHH ommOo4yHo. BEIBAIOT HETOCTATKU M [IPU IIPOBENEHUH rOCyapCTBEH-
Ho#t sxcriepTH3El. Kpome Toro, rocymapcTBeHHas SKCIEpPTH3a IPOEKTHON JOKyMEHTa-
LM [EJIOro psina 00BeKToB M pabodeil MOKyMEHTallHK ¥ He IPOBOJIUTCS.

Ha npakTtrke MBI BUAEM, 9TO IPH IPOSKTHPOBAHNK OCHOBHEIC HapyIICHHUS TPebo-
BAHHUM HOPMATHBHEIX JOKYMEHTOB MMEIOT MECTO B paboyeil JOKYMEHTALHH, B IEPBYIO
o4epensb B CIOKHBIX HHKEHEPHO-TEOIOTHISCKUX U CeHiCMUYEeCKUX paifoHax.

2.3.2. OcHo6Hble npuuunbl A6apUl 30AHUIL U COOPYIHCEHUI
npU ux cmpoumenbcmee U peKoOHCMPYKYUU

1. Huskwit npodeccHoHaNbHBIM YPOBEHb, HEOCTATOUHBIM ONEIT ¥ OTCYTCTBHE He-
00XOAUMEIX CIEIHANHUCTOB NPOEKTHBIX, H3BICKATENbCKUX, CTPOUTENBHEIX OpraHU3aIMH
H, B IEPBYIO 0Yepelb, HKCIUTyaTAI[HOHHEIX CIIyXK0;

2. OrcyrcTBHe COOTBETCTBYIOIeH ©0a3sl I INPOM3BOACTBA HHXXCHEPHO-
TeOJIOTMYECKUX W3BICKaHUH, IPOSKTHPOBAHMS M TEXHIIECKOTO 00CTIEIOBaHNS 3MaHU i
coopyxeHuit (060pynoBaHMe, MPUOOPHI, HHCTPYMEHTHI, OPITEXHUKA, pPacueTHBIE PO~
TpaMMBI ¥ T.IL);

3. HesbimoyiHeHNe HMPOEKTHBIMHE OPTaHU3AIMSAMHE pPEKOMEHIAUH, M3IOXEHHBIX B
oTdeTax 00 HHXCHEPHO-TEONIOTHUECKHIX U3BICKaHUAX;

4. OcyuiecTBieHUE NPOSKTAPOBAHUS 34aHHM U COOPYXEHHH IIPH HENOCTaTOYHOU
UHXEHEPHO-Te€0JIOIrHYECKOH H3yYeHHOCTH IUIOMIaI0K CTPOUTENLCTBA;

5. CMmelleHYE 31aHUH OTHOCUTEIBHO IIATEH U3BICKAHHUH IIPH UX IIPOEKTUPOBAHUY;

6. He ydeT BO3MOXHBIX M3MEHEHUI HHKEHEPHO-TEOJIOTMYECKUX YCIOBHI CTpoU-
TEJBHAIX IIONIAI0K 3a IEePUOH, MPOIIe N MeX Ty BpeMeHeM UX IIPOU3BOJCTBA U Ha-
YajoM BEBITOJHEHHS CTPOUTENbHO-MOHTAXHBIX paboT (IMIaBHBIM 00pa3oM H3-3a Iepe-
YBIaXXHEHUS TPYHTOB);

7. He yJet BO3MOXHBIX U3MEHEHUH HecyIrell CIIocOOHOCTH KOHCTPYKIUH 3/JaHH 3a
HepHoJ, IIPOLISIINAA MEXAY BPEMEHEM IPEANIECTBYIOILETO IIPOSKTUPOBAHMIO UX TeX-
HHYECKOT0 00CIIeIOBaHHSA M HadaloM PEKOHCTPYKIHHK 3MaHUH U COOPYKEeHHU;

8. B TexHHUYeCKUX 3TaXkaX M NOJBalaxX 3[aHUH B yCIOBHSAX MHOTOJIETHEMEP3IBIX
IPYHTOB, Ha IIPOCAJOYHBIX H HACHIHEIX IPYHTaX NMPOEKTUPYIOTCS PA3HOTO pofa KOHCT-
PYKTHUBHI (II€PErOPOJKY, OMOPHI MO TPYOOIPOBOALL, 000pyHOBaHME U T.II.) 0e3 HalexK-
HBIX (DyHIaMEHTOB;

9. OrcytcTBHEe HEOOXOAMMEBIX PAacdeTOB KOHCTPYKIUM M OCHOBAHMIL, B TOM UHCIe
[IPH U3MEHEHHY TeXHHUYECKHX PEIIeHUH ¥ KOHCTPYKTHUBHBIX DIIEMEHTOB; OMIHOKH IIpU
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pacdere KOHCTPYKIMII M OCHOBaHHMI (y4eT BCeX BO3MOXKHBIX Harpy3ok Ha KOHCTPYK-
LMK, XapakTepa UxX JeGopMHUpOBaHus ¥ 0COOEHHOCTEH TeOMETpHH, BRIOOP ONTHMAaNb-
HOH reoMeTpHU KOHCTPYKLHMH, apMHPOBaHHE KOHCTPYKIUH, pelleHHe Y3JI0B HX COIpS-
JKEHUs, BEIOOP ONTHMANIBHOro Kilacca O€TOHA U MapKH CTallH);

10. Ipu pacyerax HECYIIMX KOHCTPYKIHI He 0OECIEYMBAIOTCS PE3EPBEI UX HECY-
et ciocoOHOCTH ¢ yYETOM NOTepHU Hecylnell ciocoOOHOCTH B IPpoLecce SKCILTyaTaluu
Y YPOBHS 9KCILTyaTalliy 3[aHUH B COOPYKEHHUH;

11. TIpumeHeHne (Jallle BCETO C IENHIO yHEHIEBICHUS CTPOUTENHCTBA) HE OITH-
MAaJIBHBIX Il KOHKPETHON CUTYyalli KOHCTPYKTHUBHBIX CXeM U TEXHUYECKUX PeLIeHHIA;

12. TIpuBsi3Ka HOBTOPHO IPHUMEHSIEMBIX IIPOEKTOB, HE YUUTHIBAIOIUX OCOOEHHOCTH
paifioHa CTPOUTEThCTBA (CEeHCMUYECKHE, CHETOBBIE, BETPOBBIC U JIPYTHe HATPY3KH);

13. IIlpuMeHeHHe TeXHUYECKUX PELIeHUH, paHee He ONpaBIaBUIMX ce0s U BHI3BaB-
IIUX aBapUH 3[aHUHA U COOPYKEHHH;

14. HecoBepIIeHCTBO IPOEKTHBIX PELIEHHE OITOPHEIX Y3JI0B OaNKOHOB, IIpexe Bee-
ro KOHCOJIeH JUTMHHOPa3MEPHBIX OaIKOHOB.

15. Tlpu IpoeXTUPOBaHUH HE YUYUTHIBAIOTCS BO3MOXXHBIE HEPAaBHOMEPHBIE HArpy3KU
(mpesxze Bcero CHeroBble) Ha OKPBITHS 3aHHUH;

16. Ilpu npOexXTUPOBaHUHM U CTPOMTEILCTBE HE NPENYyCMAaTPUBAIOTCS U HE BBIIOJN-
HSIFOTCSL HaJle)KHble (PyHIaMEHTHI II0J] Pa3sHOTO Pojia HaBeCkl, AeKOPaTHBHBIE CTEHKH Or-
paXAeHUH BXOJOB B NOABE3/bl 30aHHUM, IIPUCTABHEIX JIOIXHH, HABECOB, HE OCYIIECTB-
JISIeTCSI IX COOTBETCTBYIONIEE KPEIUIEHHE K KOHCTPYKIUAM 30aHul;

17. Tlpu IPOEKTHPOBAaHMM HE YYHTHIBAIOTCS YCIOBMS OSKCIUIyaTallud COOTBETCT-
BYIOIWX KOHCTPYKIMH (IIOBBIIIEHHAs BIIaYKHOCTh, arPECCHUBHAS Cpejia);

18. B mpoexTax 3aHMXaeTcss WIM He yKasblBaeTcs TpebyeMmash MOPO30CTOMKOCTH
CTPOUTENBHBIX MaTepPHallOB M KOHCTPYKIHH, IIPH CTPOUTENHCTBE TaKXKe Ha 3TO He 00-
palaeTcs BHUMaHMs.

19. HeobocHOBaHHOE NIPUMEHEHHUE OTACNBHBIX CTPOUTEIBHBIX MaTepHaiOB U U3Jie-
JIMii B OTBETCTBEHHBIX HECYIIUX KOHCTPYKIMAX 3JaHUI U COOpYKeHHH (pa3sHOro THIa
KupIya — B (yHIaMeHTaX ¥ CTeHaX IIO0/BAJIOB, OABEPraloIIMXCs MEePEYBIaXHEHHIO B
Ipolecce SKCIUTyaTalli 3JaHuH, TOMEIIeHUIX ¢ MOKPBIM U BIQXXHBIM PEXXUMOM);

20. ITpumeHeHHe U KJIaOKH CTEH C BJIAXKHBIM PEXHMOM IIyCTOTEIOr0 KHpIIHYa,
KepaMH4IecKUX KaMHeH, MIMHIHOTO KHpIHYa IOJTyCyXOro IMPeCcCOBaHUS, CHIMKATHOTO
KUpIu4a, KaMHel U 6JI0K0B 6e3 HaHEeCeHUs Ha MX BHYTPEHHHUE ITOBEPXHOCTH IIAPOU30-
JISIIAOHHOTO MOKPHITUS, IPUMEHEHHE 3TUX MAaTEPHAJIOB I KIaJKH CTEH LIOKOIEH;

21. ITpoexkTamu He IpefLyCMaTpHBAETCS OTBOJ TEXHOICHHBIX U JIPYTHX BOJ C IIO/Ba-
JIOB 3IaHHUM;

22. TIpyu mpoeKTHpOBaHUM He yJelseTcs NOJDKHOIO BHUMAaHHUsS oOecleueHWIo Ha-
JEXKHOCTH, Ka3aJoch OBI, MPOCTEHIIMX IUTOBBIX 3JaHUM (OTCYTCTBHE CBSI3eH MEXIy
TPOJIONBHBIMU U TIONEPEYHBIMH CTEHAaMHM, MaysplaTaMd M IIOIEPEYHBIMU CTEHaMH,
May3piaTaMH U CTPOIMIIAMH;

23. HeobecnieueHNeE )XE€CTKOCTH JUCKOB NIEPEKPHITHI M MOKPBITUH, X CBA3H CO CTe-
HaMM, CBS3HU IIONIEPEYHBIX M IIPONOJBHEIX CTEH MeXIy cobol B 3JaHHUIX BCEX KOHCT-
PYKTHBHBIX CXeM, KaK IIPH UX NIPOEKTUPOBaHUH, TaK 1 IIPU CTPOUTENLCTBE;
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24, B paboueil NOKyMEHTaIlud He YKa3bIBAIOTCS TPeOOBaHMS IO OCOOEHHOCTIM
IPOM3BOJICTBA PabOT M CTPOUTENBHBIX MaTepHaloB, NpuBefeHHbIe B acTsax I u III
CTPOHTEIHHBIX HOPM U IPaBHII, HAIIpHMep, epeBA3Ka KaMEHHONH KITafKy, THII 1 MapKa
KUpIy4a Ul KIaJKU BEeHTKaHaI0B, BEHTIIAXT, CTEH ¢ MOKPBIM PEXXHUMOM, MOPO30CTOMH-
KOCTh CTPOHUTENIBHBIX MaTepHaloB ¥ KOHCTPYKLHH, 0COOEHHOCTH IIPOU3BOCTBA PaboT
B 3UMHee BpeMs, TpeOyeMble IPOMEXyTOUHbIe IIPOYHOCTH pacTBOpa Ha dTaxax s
Pa3IM4YHOM CTENIeHH IOTOBHOCTH KaMEHHBIX 3/aHMM IOBBIIIEHHOH 3TaxHOCTH (9 aTa-
el U Goyee), BO3BOAUMBIX 3UMOM C MPOTUBOMOPO3HEIME J100aBKaMH, BEIHYHHA 3a-
LIATHOTO CJI0sl 6ETOHA U T.IL.;

25. OtcyTcTBHE YTBEPKAEHHOH B COOTBETCTBYIOILEM IOPSAKE IPOEKTHOU IOKY-
MEHTAllud Ha CTPOHUTENHCTBO;

26. HengocraTounslit 066eM paboueil JOKyMEHTAUH! JUIS peali3aliii IPOeKTa,;

27. OTcyTCTBHE TEXHHYECKUX PEIICHMI OTIENBHBIX y3JI0B U JAeTainel (HeT anp0o-
MOB THIIOBBIX PEIlIeHH y3JI0B H JeTalei);

28. OTcyTCTBHE IPOEKTOB OpraHU3alliy CTPOUTEIBLCTBA M IPOEKTOB IIPOM3BOJCTBA
pabor;

29. OtcyTcTBHE MOJOXKUTENBHBIX 3aKIFOYEHIH IOCy JapCTBEHHOM 3KCIEPTU3BI IIPO-
€KTHO JOKyMeHTAalluH;

30. OTcyTcTBHE IpaMOTHBIX 3aK/IIOUSHHM IO OOCIENOBAHHUIO COCTOSHHUS HECYIIUX
KOHCTPYKLMH M OCHOBAHHH, IPHOCTAHOBJICHHBIX CTPOHMTEIBCTBOM OOBEKTOB W IPO-
LIeAIHUX JKCIEPTH3Y TEXHMYECKHX DPEUIeHHH IO HX YCHICHHIO U1 IPOAOJDKEHHS
JIaJIbHEHUIIeTr0 CTPOUTENBCTBA;

31. OTcyTCcTBHE aBTOPCKOrO HaJ30pa WM BEAEHHE ero HeKBATH(UIMPOBAaHHBIMU
CHEUaIHCTaMHU;

32. He oGecrieuenne pacyeTHON Hecylleit CIocOOHOCTH (QyHIaMEHTOB, KaK 10 BUHE
MIPOEKTHBIX, TaK ¥ 110 BUHE CTPOUTEIbHBIX OpraHU3alui.

OOpymeHus: 3JaHAd ¥ COOPY)KCHHH IPOUCXOIAT IO OAHUM U TEM XK€ 3aKOHaM.
[MprrgeM npUYHHOM GONBINIMHCTBA aBapHil ABISIOTCS HENPEACKa3yeMble delloBedecKre
OIIKHOKY U yIIyIIleH!sI, BEI3BaHHbIE HEBEXKECTBOM, HEBHMMATEIIBHOCTHIO U XalaTHOCTBIO.
KoneuHo, ecTh U IpefHaMepeHHBIE IPUYHHBI, CBI3aHHBIE C TIOrOHel 3a S3KOHOMHUEH, He
roBops yxe 00 yJacTHBIIMXCS B IIOCIEJHEE BpeMsl TeppPOPHCTUYECKHX akTax. HukTo
elrie He IPUIYMal X0 CUX IIOP, 1a BPsA JIK 3TO BOOOIIE BO3MOXKHO, TAKMX KOHCTPYKITHH,
TaKWX METOJIOB CTPOUTENBCTBA, KOTOPHIE OBITH GBI HETYBCTBUTENBHEI K YeJIOBEUECKIM
ommbkam (fool-proof concept).

[TpoeKTHPOBIIMKY BaXXHO HE CaMOYCIIOKAaWBaThCsl, OBITH Beerna HavdeKy. JKu3HeH-
HEIH OIBIT ITOKA3hIBAET, YTO CYIIECTBYET HEKMil 3aMKHYTBIH IIUKI Pa3BUTHS COOBITHIA:
aBapus — UCCIIE0BaHNe ee IPHYHMH — BBIBO/IbI — BHECEHHUE U3MEHEHUH B IPAKTUUECKYIO
JIeSTeNFHOCTE — Oe3aBapuitHoe (YHKIHOHUPOBAaHKE MPOU3BOJCTBA — CAMOYCIIOKOCHHE
— aBapus...

Oco3naB, Kakas OTBETCTBeHHas paboTa XIeT B OymymieM, HyXHO pa3o0paThcs, ¢
TEeM, KTO TaKO! IIPOSKTUPOBIMK U KaK¥e KadecTBa HyXXHBI JUI YCIICITHON AesTeIbHO-
CTH.



Oco3HaB, Kakas OTBETCTBEHHas paboTa kIeT B OymylieM, HYXHO pa3o0paThes, C
TeM, KTO TaKOi IPOEKTHUPOBIIHK U KaKhe KadyecTBa HYXKHBI UL YCIEIIHOH JesTebHO-
CTH.

B mmpokxoM cMEIC/Ie IIPOEKTHPOBIIUK — 3TO U apXUTEKTOpP, U KOHCTPYKTOp, HHXKe-
HepEI CMEXHBIX CIIEIUAIBHOCTEH, MPOSKTUPYIONHEe BOJOCHA0KEH)E U BOJJOOTBEICHHE
(OB), BEeHTIISIMIO ¥ KOHAWLIMOHUPOBAHHE, W IPOYHE CMEXHBIE Pa3leNsl IPOEKTOB.
CoBopst 06 UHXEHepe 10 CrenuanbHOCTH «[IpOMBINIIEHHOE U IPaXkAaHCKOE CTPOUTEIb-
CTBOY», B JaJlbHEHIIEM peyb MOHAET HENOCPEACTBEHHO O KOHCTpYKTOpaX. I'pamMOTHBIHA
IPOEKTHPOBIIHK 3TO:

— CreuaicT CII0COOHbIH BBIOIHATH YEPTEXH 34aHUsI Ha OCHOBE: 3HaHHUI HOpMa-
THBHBIX JIOKYMEHTOB, PacU€TOB U NOXKeJaHUH 3aKa34rKa.

Heobxooumvie  kavecmea, obecneyugarowjue YCnewlHocme 8  npogeccuu:
CocoGHOCTE K COCPEROTOYEHHIO. YMEHHE IOrPY3HUThCA B PabOTy HaJl KOHKPETHBIM
[IPOEKTOM B TeYEHHe JIUTEIHHOr0 BpeMEHU. BBICOKME KOHIIEHTPaUs ¥ yCTOMIHBOCTh
BHUMaHWS. AHamuTHYeckoe MbInieHHe. CrocoOHOCTH OBICTPOro NEpeKITIOYEHHs C
YPOBHS a0CTPaKTHOTO MEIIUIEHHS M IIPeJCTaBlIeHKi Ha ypoBeHb IIPEACTaBICHHII O
KOHKpETHOM IIPOAYKTe (pe3yJbTaTe STHX pa3paboTok). JIorHyHOCT MBIIUICHHS — CIIO-
COOHOCTH YCTaHABIMBAThH IPHYMHHO-CIEACTBEHHEIE CBS3U IO (GOPMAaNbHOMY NPU3HAKY.
KpuTiaHOCTh — CIIOCOOHOCTH IIOCMOTPETh Ha IONYYEHHBIH Pe3yNbTaT C PasHBIX TOYEK
3peHHs, ONPeNIeNIUTE CTPYKTYPY 3a[a4dt 1 3aTeM IIPeACTaBUTh IPOIIECC PEIEeHHUS 3a[aun
B LIEJIOM, HIPeBUIETh KOHKPETHBIH, KOHEYHBIH pe3ynbTaT. CIIOCOGHOCTh K TBOPYECTBY.
VMeHue mepexoquTs OT KOHKPETHBIX K 00muM NoHATHAM. CIOCOOHOCTE IpoayLHpo-
BaTh GOJBIIOE KOJNMYECTBO PENIEHHi OJHON 3a4adu. YMeHHe pa3OupaThCs B MPHMHIIU-
max paboTHl TEXHUYECKHX YCTPOHCTB. TeXHIYeCKUH CKIaj yma.

C mepBoro JHs y4eObl Ha apXUTEKTypPHO—CTPOUTEIEHOM (aKyJbTeTe 3 BUEpaLIHUX
BBIIlyCKHUKOB IIKOJI IPENOfaBaTeNy pasHbIX Kadelnp yHHBEpCHTETa HAYMHAIOT TOTO-
BHUTH OTBETCTBEHHBIX, JOOPOCOBECTHBIX, HHTEIUIMICHTHBIX, IPAaMOTHBIX U KBATIH(HIH-
POBAaHHBIX CIIEIIHATICTOB.

[Mpu HamucaHuy y4eGHOro IOCOOWS MCIONBb30BANIMCh KHUIM M MOHOrpaduu, yka-
3aHHBIE B CIMCKE JIUTEPATyPHl, a TAKXKEe MaTepHallbl, IIOJyYeHHBIe B Pe3yIbTaTe IIOBbI-
mrenns kBamapukanun B CIIGIACY mo mporpamme «IIpoekTHpoBaHKe 3HaHUA M CO-
Opy XKeHHii», 6e3 CIenuaIbHBIX CCBUIOK Ha HUX B TEKCTE OCOOHS
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IPHJIOKEHUE
CamocTosiTesbHasi paboTa CTyACHTOB

TeMbI KypcOBBIX paboT:

1. Ucropudeckue CBENCHUS O Pa3BUTHH OSTOHHBIX U JKEIe300€TOHHBIX KOHCTPYK-
M.

2. VicTroprdeckue CBeIeHN s O Pa3BUTHH AEPEBIHHBIX KOHCTPYKIIHIA.

3. Microprdeckue CBeIeHUs O Pa3BUTHH KaMEHHBIX KOHCTPYKIIMH.

4. Victoprudeckue CBEIECHNS O Pa3BUTHH METAJUIMYECKUX KOHCTPYKIIHH.

5. Wctpus pa3BUTHsI KOHCTPYKTHBHBIX PEICHUH 3JaHUl U COOPYKEHUH.

6. Ycrpus pa3Butus Haykd « CONPOTHBIIEHHE MaTEPHATIOBY.

7. Victpust pa3Butus Hayku « CTpouTeNnbHAs MEXaHUKa».

8. Vctpust pa3BUTHUS CTPOUTEIBCTBA OOJBIICIIPONIETHBIX COOPYKESHHH.

9. YcTpus pa3BUTHs CTPOUTEIBCTBA BEICOTHBIX 3[JaHUH U COOPY)KEHUH.

10. VcTopus pa3BUTHS CTPOUTENHCTBA MeTpo B Poccwu 1 3a py6exom.

11. McTpus pa3BUTHS CTPOMTENLCTBA MOCTOB.

12. ObecnieyeHue HaIEXKHOCTH U 6€30IIaCHOCTH 3[aHUH M COOPY)KEHHU PH CTPOH-
TeJCTBE U AKCILTyaTanuH (B Poccuu u 3a pydesxom).

13. ObecneyeHne HAISKHOCTH B OE30MaCHOCTH 3JaHUH U COOPYKEHHIA IIPH IPOeK-
THPOBaHKK U SKCIUTyatanu (B Poccru u 3a pybesxom).

14. Pa3BuTue apXUTEKTypHl 3[aHUI U COOPYKEHHUIA.

15. CoBpeMeHHBIE KOHCTPYKIMH ¥ MaTepHalibl B MAJIOITaXKHOM CTPOHUTENLCTBE.

16. CoBpemenHble 3¢G(eKTHBHEIE MaTepHalEl B HECYIINX CTPOUTENHHBIX KOHCTPYK-
IHSIX.

17. CoBpeMeHHOE CTPOHUTEIHCTBO JOPOT.

18. CtpouTenbHble KOHCTPYKIUH IPAXKAaHCKUX M MIPOMBIIUIEHHBIX 31aHUH.

19. CtpouTtensHble HOpMAaTHBHEIE JOKyMeHTHI B Poccuu u 3a pybexom.

20. YHUKaNbHBIE 3aHKs U COOPYIKEHUsI.

21. MaTteMaTH4ECKOE U KOMITBIOTEPHOE MOJAEIMPOBaHNE KOHCTPYKIHUIA.

22. XXu3Hb 1 Hay4Has fedarelasHocTh akageMuka A H. Kpbuosa.

23. XKu3Hb 1 Hay4yHas fesTenbHocTh uHkeHepa B.I'. Illyxosa.

24. Hayuuas mesitensHOCTS podeccopa B.3. Biacosa.

25. Hayunas mesitensHocTts mpodeccopa C.I1. Tumornesko.

26. Hayunas nestensHocTh Hmkenepa M.I'. By6HoBa.

TpeGoBanus K 0pOpMICHUIO pabOTHI:

— NIOSICHUTEJNIbHAS 3alliCKa JOJDKHA cofepxaTh 15 — 17 crpanun dopmara A4 ma-
IIAHOIMCHOTO TEKCTA, a TAKKe WLTFOCTPALlUK, PACYHKY U (oTorpadum;

— TEKCT, TabJHLbI, MOANMUCH K PUCYHKaM, CIIMCOK JIATEPATypHl IedaTh mprdToM
Times New Roman Cyr, xerib 14, cTHIb «OOBIYHEINY, MEXCTPOUHBIA UHTEpBaT — 1,5,
a63any — 0,9, pexuM «BBIPABHUBAHUE IO MIMPHUHE», MOJS: JISBOE, IPaBOe U BepxHee —
2,0, mmxuee — 2,5. Hymepanus cTpaHuIl: BHU3Y, BEIpaBHUBaHHUE 110 IIEHTPY, Keriib 12;

— 3aroJIOBKM B IIamKe TaOIHIBI 0pOpMILIOTCS THOO B €IUHCTBEHHOM, YHCIE Ge3
JIMIIHAX (HeHH()OPMATHBHBIX) CIIOB;
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— TIpH TIepexo/ie TeKCTa TaGHUIBI Ha APYTYIO CTPAaHMILY ITOCTOPSETCS LIArKa Tabiu-
LB, @ B IPaBOM YriIy mumercs [Ipodonsicenue mabn. 1 (ecmu Tabmuna Ha Tpu U Gojee
ctpanusl) uin Oxoruanue mabn. 1 (B ciiydae, eciid TabIHIIA 3aKaHUMBACTCS);

— PHUCYHKH ¥ KapTUHKH BCTaBILATH B TEKCT TOJBKO IIO LIEHTPY ¢ OOTEKAHHEM TEKCTA
CBEpXY U CHU3Y, MHTEpBaJ 0 KapTHHKH — 6, mocie — 2.

— mpu(T NOAPUCYHOUHOH HaIINCH Ha ONMH Kerihb MEHbIIE IIPH()Ta OCHOBHOIO
TEKCTA.

Tpumep opopmnerus mumyneHo2o rucma.

IO:xHO0-Y panbcknii rocyiapcTBeHHbIH YHHBEPCHTET
ApXHTEKTYPHO-CTPOUTEbHbIH YHUBEPCHTET
Kadenpa crpoutebHOMH MeXaHHKH

Kypcosasi paGoTa Ha Temy:

«HCTOpl/lfl Pa3sBHTHA CTPOHUTEIbLCTBA
BBICOTHBIX 31aHUI H coopymeﬂuii»

BoinmoHmnI:
CTYAEHT Ipyninbl
DdPUO

Tosepui:
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