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AHHOTALUMA

BBepneHue. MHoroBekoBoe NocTeneHHoe cosfaHne CTPOUTENBHON Haykn OCHOBAHO Ha MHOMOYMCIIEHHbIX OTKPBITUSIX, OLUMBKax
1 3aKoHax unnocodoBs, MaTEMaTUKOB, MHXXEHEPOB, apXUTEKTOPOB 1 yYeHbIX Apyrix obnacTew. MNpeamer nccnegosaHns —
ncTopus TpaHcopMaumm CTPOUTENBHOM Hayku C APEBHMX BPEMEH U €€ 3aBUCUMOCTb OT MCTOPUYECKUX CODBITUIA, TEppU-
TOpWarnbHOCTU, OTKPbLITUIA. Lienb — aeTanbHbIn aHanua NCTOpUU CTPOUTENBHOW HayKn Ans onpeaeneHns NepcnekTMBHbIX
HanpaBrneHui B ee passuTUm.

MaTtepuanbl n meToAbl. Vcnonb3oBaHbl cucTemMaTnsaums, MeTos ConoCTaBneHns, TeopeTnieckoro 06006LLeHns nonyyeH-
HbIX B NIUTEPATYPHbIX NCTOYHUKAX AAHHbIX.

Pe3ynbrathl. MNpoBefeH aHan1a NCTOPUYECKUX NMUTEPATYPHbBIX UCTOYHUKOB OTEYECTBEHHbIX 1 3apy6exHbIX aBTOPOB, Mo-
CBSILLEHHbIX BONPOCaM CTaHOBMEHWS U 9BOMNIOLIMN CTPOUTENBHOM HayKK1, HauYMHasi ¢ paboT ApeBHUX MbiciuTenen u unoco-
oB 1 3akaHunBast paboTamu COBpeMEHHbIX y4eHbIx. [peacTaBneHbl YeTbipe aTana Co3AaHnsa 1 pa3BuTUS Teopun pacyeTta
1 KOHCTPYMPOBAHUS OTAESbHbIX CTPOUTENBHBIX KOHCTPYKLMIA U 3AaHWUIA B LLENOM, KOTOpble NPUBENK K pa3paboTke mexaHnsma
NPOEKTUPOBAHMUS 3aHWI U COOPYXXEHUI HAa COBPEMEHHOM ypoBHe. [laHa nogpobHasi uHpopmMauums 0 APEBHUX YYEHbIX, Ha-
YmHas co |l TeicaYeneTva Ao H.9., UX BKMafe B co3gaHne Teopun NpoekTupoBaHusi. OTMedeHbl BaXHeNLLne Tpyabl APEBHUX
dmnocodoB 1 MaTeMaTKoB BCEro MUpa, KOTOpble MOBMVSANN Ha Pa3BUTVE TEOPUM NPOEKTUPOBaHMSA. [okasaHbl npumepb!
1 chotorpadmn COXpaHMBLLNXCH YHUKANbHBIX 30aHUMA U COOPYXEHWIN, MOCTPOEHHbIX B KaxkAbI nepuop. Kaxapin atan pas-
BUTUS UHXXEHEPHOWN HayKW UNMIOCTPUPYETCS NPMMepamMu peasbHbIX 30aHUi C X KOHCTPYKTUBHBIM onmMcaHuem. PaccmoTtpeHbl
OCHOBHblE JOCTUXEHWSA CreLnanmcToB B 06nacT CTPOMTENBHOW MEXaHWKM U NPOEKTUPOBAaHWS 3AaHuii B Npegenax Kaxaoro
aTana. [pocnexeH NyTb 3apOXAEHNA N CTAHOBINEHNS CTPOUTENBLHOW HaYK C MOMEHTa NOSIBNEHNS NMMCbMEHHOCTY.
BbiBopbl. [puBeaeHbl nepcnekTBbl PasBUTUS CTPOUTENBHON MHXEHEPHON HayKu C y4eTOM nocneaHux Aoknagos Poccuii-
CKOW akafleM1n apXUTEKTypbl 1 CTPOUTENbHbBIX HayK.

KNOYEBbBLIE CJTOBA: cTpoutenbHasi Hayka, MatemaTtuka, NpuknagHasi Hayka, CTpouTernbHas MexaHuka, 34aHus 1 co-
OpYXeHUs, NPoeKTUpoBaHue, peBHee BpeMs
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ABSTRACT

Introduction. The gradual progressive evolvement of civil engineering as a science was nurtured by numerous discoveries,
errors and regularities contributed by philosophers, mathematicians, engineers, architects, and researchers focused on
versatile areas of knowledge. The author analyzes the transformation of civil engineering as a science since ancient times, as
well as its dependence on historical events, territoriality, and discoveries. The objective of the research, covered by the article,
consists in the detailed analysis of the history of civil engineering and the prognostication of its future development pattern.
Materials and methods. The author employed systematization, benchmarking, and theoretical generalization of the
information collected from literary sources.

Results. The author has analyzed a number of Russian and foreign literary sources covering the formation and evolution
of the civil engineering science, beginning with the works of ancient thinkers and philosophers and ending with the works
of contemporary researchers. The author breaks down the history of analysis/design of buildings/structures into four
development phases that have evolved into the present-day design procedure. The author also provides detailed information
on ancient scholars, starting from those who lived in the second millennium B.C., and their contribution into the theory of
building design. She highlights the most important works written by ancient philosophers and mathematicians all over the
world, particularly those who influenced the development of the design theory. The author provides examples and photos
of still-standing unique buildings and structures that date back to each development phase. Every step of civil engineering
development is illustrated by buildings and descriptions of their constructions. The author also analyzes the most prominent
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attainments made in the field of structural mechanics and design of buildings at each development stage. She has tracked
the evolvement of civil engineering since the inception of written languagest.

Conclusions. The author analyzes the prospects for the development of the civil engineering science with account for the
most recent reports issued by the Russian Academy of Architecture and Construction Sciences.

KEYWORDS: civil engineering science, mathematics, applied science, structural mechanics, buildings and structures,

design, ancient times
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BBEJEHUE

I1yTh TOSBIECHUS M COBEPIICHCTBOBAHUS CTPOU-
TEJIbHOM HAayKH COCTOSJI U3 MHOTUX CTYIEHEW, BKIIIO-
YaloIMX TMOSBICHUE HOBBIX OPYAUIl TpyAa, CO3laHue
MPOMBIIUIEHHOCTH, POCT HACEJIEHUd B rOpojax, He-
00XOJMMOCTh B HOBBIX CTPOUTENIBHBIX MaTepuajax
¥ MHOTOE JpyToe.

3apoxIeHNE CTPOUTEIHLHON HayKH TECHO CBA3aHO
C BO3BHMKHOBEHHEM HE TOJIbKO MaTeMaTHUKU U YMEHUS
U3MEpsATh, HO U MUCbMEHHOCTH, U3MEHEHHSIMU U TPaHC-
(dbopmarmeit TeXHUUECKUX TPUCTIOCOONICHU IS Kajib-
KyJISIIUH.

[TosiBneHne MUCbMEHHOCTH U CUCTEMBbI CUHCIICHUS
J1aJI0 BO3MOXKHOCTB MEPBBIM (uitocodam, MaTeMaTuKam
U MBICTUTENSAM JIeJIaTh AJIEMEHTapHbIe KaJlbKYJALUH,
3aMKChIBATh CBOM MBICIIH U CO3/4aBaTh aHAINTHYECKHE
dbopMyIbl 3aBUCHUMOCTH (DU3UYCCKHUX, TEOMETPHUE-
CKHX, XUMUYECKUX U JAPYTUX BEIUUHH.

[Iporpecc cTpoutesnbHOI HAyKW 3aBUCEI OT UCTO-
PUYECKHUX COOBITHH, IPOUCXOASIIUX B MUpE, KIMMa-
TUYECKUX YCIOBUN TEPPUTOPUI, HA KOTOPBIX IIPOUC-
XOJIUJIO TO WM MHOE OTKpbITHE. [l03TOMY B pasHbIX
YacTAX MJIAHETHl OTKPBITUS HE MOIVIN OCYIECTBISTHCS
CHUHXPOHHO, a OTCYTCTBHE Iepeaadn HHGpOpMaLUH 101-
roe BpeMsl He J1JaBaJI0 BO3MOKHOCTH Pa3BUBAThCsI HayKe
C 7KEJIaeMOU Il YUYEHBIX CKOPOCTBIO.

JIns moHMMaHMs 04epEeTHOTO OTKPBITHS MPOXOIH-
JIU IeCATHIICTHSA, @ UHOT/JIA U CTOJICTHS.

Tonbko mosiBieHne OBICTPON nepenayn MHMOpMa-
UM MEXTy CTPaHAMH ¥ KOHTHHEHTaMHU, M)XKy YIEHBIMU
Pa3HBIX CTPaH CeIaI0 BO3MOXKHBIM aHAJIM3UPOBATh NMe-
IOLINECs] OTKPBITHS, COBEPILICHCTBOBATH UX, MOAU(DHIIH-
pOBaTh ISl HY)KI CBOEH CTpaHbI, KIIMMaTa, TEPPUTOPUHL.

MATEPHAJIBI U METO/JbI

Jlns u3ydeHus 3TanoB pa3BUTUS CTPOUTENIbHOM
HAyKH, BbIACHEHUS IIPUYUH 3aMEIJICHUS WU YCKOpe-
HUs [IPOrpecca Ha MCTOPUYECKUX CTYIEHSAX CTPOHU-
TEJIbHOW HayKH ObLJI NPOBEJCH aHAIUTHYECKUI aHa-
JIN3 UCTOPUYECKUX JIOKYMEHTOB — HAuuHas C TPYLOB
SImBnuxa' [1-4], lopdupus [5] u Tpakrara [uoreHa

! SImeiux. O ITudaroposoii xxusuu. M. : Anereiia, 2002. 76 ¢.

URL: https://royallib.com/book/yamvlih/o_pifagorovoy gizni.html

Jlasptckoro (xkuura VIII) no npoekra Ctpareruu pas-
BUTHUs CTpOUTENbHOU oTpaciu Poccuiickoit denepanuun
10 2030 roxa.

PE3YJIBTATBHI HCCJIEJOBAHUA

IlepBble MaTeMaTHUECKHUE TEKCTHI, KOTOPbIE UCTO-
puku otHocAT KO II TeIcsyeneTuio 10 H.3., ErunTsAHE
nycany Ha nanupyce (puc. 1).

[Tocie popMUpOBaHHS CUCTEMBI CUUCIICHHS YEJI0-
BEK HAYMHAET MBICIIUTH KaTETOPUSIMH YHCEIN, T. €. CTa-
paeTcst BCe MBICIIUA O CTPOUTENILCTBE IIPUBECTH K OIIpe-
JIeNIeHHOMY uunciy. [ToHATHS «IIHpUHAY, «TOIINUHAY,
«DTyOMHAY MOTyYaroT MateMaruueckuii cmbici. Hanpu-
Mep, Mepoi JInHbl Ha Pycu B paszinuunble ucropuye-
CKHE MepHO/Ibl OBUIN BEPCTa, CAXKEHb, JIOKOTh, apIINH,
GyT, 15/1b, BEPIIOK, JIOWM, JIMHUS U UX IIPOU3BOHBIE.
Ho tonbko uepe3 onuHHaanarh BekoB, B 1960 r., Ha
['enepanbHOIl KOH(pEPEHIIMU 110 MepaM U BecaM Oblia
npuHata MexayHapoaHas cuctema equaui. C 1963 .
9TOI CHCTEMOI1 MOJIb3YIOTCSI BO BCEX 00JIACTIX HAyKH,
B TOM YHCJIE U B CTPOUTENBCTBE.

JIns IOHMMaHMsI UCTOKOB COBPEMEHHOU TEOPUU
pacueTa mpu IpOeKTUPOBAHUU COOPYXKEHUI HeoOXonu-
MO 0OpaTUThCS K IPEBHUM BpeMEHaM M pa3o0parhcs,
Kakue cOOBITHS, U300PETEHUsSI 1 OTKPBITHSI ITOBJIUSUIH Ha
COBPEMEHHYIO HAayKy CTPOUTEIBHOIO IPOCKTUPOBAHHUS.

B coBpeMeHHOM MHpe CTpPOUTENbHAs HayKa HC-
NI0JIb3YET TAKUE COCTABIAIOLINE, KAK CONPOTUBICHUE
MaTepHaJIoB, TEOPETHYEeCKasi MEXaHUKa, TEOpUs yIpy-
TOCTH, MJIACTUYHOCTH U MOJI3y4YECTH, CTPOUTEIIbHAS Me-
XaHMKa, JUHAMUKA COOPYKEHUH, MaTepuaIoBeeHHE,
1 MHOTHE JIpyTHe.

BmecTe ¢ sMnupH4ecKUMHU pacueTaMu APEBHUX
apXUTEKTOPOB U YUEHBIX HAYaJOCh 3apOXKJICHUE HAyKU
MaTeMaTHKH.

ImaBHBIMM TpynaMu IPEBHUX yUEHBIX, MBICIUTE-
JIel 1 MaTeMaTHKOB B TeUEHHE MsITHAIATH BEKOB (¢ VI B.
1o H.3. 10 IX B. H.3.) ObutH [Tudarop (596500 rr. 10
H.3.), EBnokc (408-355 rr. 1o H.3.), Apucrorens (384—
322 . no H.3.), Apxumen (287-212 rr. o H.3.), EBkina
(III B. mo H.3.), I'epon (I B. H.3.), KnaBauii ITTonemeit
(IT B.), Moann ®dumnonoxn (VI B. H.3.), JIleB MaTtemaruk
(IX B.) m np.

Hayxka pa3BuBanach Ha OIbITE CTPOUTEIHCTBA YHHU-
KaJIbHBIX OOBEKTOB — XPaMOB, KOJIOKOJICH, LIEPKBEii,
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MICTOKM 3apOXaeHNs CTPOUTENILHON HayKu C PEBHUX BpeMeH

C. 1-20

Puc. 1. Iepsoiii nampyc Puxa ¢ nzobpaxernem 84 Maremarnyecknx 3a1a4 u3 CpeaHero napersa Kyiastypsl (2040 n 1640 1o 1.9.)

a TaKKe 3a c4eT HeoOXoAMMOCTH (OpPTU(UKALMU TO-
POZIOB, CTPOUTEINILCTBA KPENOCTHBIX CTEH, KPENOCTei,
MOCTOB U THAPOTEXHHYECKUX COOpYkKeHui. B sror
OI'POMHBII HCTOPUYECKHUI IEPHO]] CTPOUTEIIbHAS HayKa
HCKalla CBOM Hayasla B MareMaTuke, (PU3uKe, XUMHUH.

Cosnanue [Tudaropom neppoii mikossl B I. Kpo-
tone (Mranus) pazpyimio gpeBHee MU(OJIOrHYECKOE
MHUPOBO33PEHHE aHTUYHOTO YeJIOBEKa U cOo371ajio 0a3y
Ui yHUBepcuteToB. 3aciyroit [ludaropa Obuio He
TOJILKO OCHOBAHUE MaTeMaTHKU KaK HAayKH, HO U MOSB-
JieHHe OOJIBIIOr0 KOJIMYECTBA €r0 YUEHHKOB U IOCie-
noBatesieil. B Bek MONHOTO OTCYTCTBUS BO3MOKHOCTH
nepesaBarb HHPOPMAIHMIO 3TO ObUIO HE MEHEe Ba)KHO,
YeM CaMH OTKPBITHSI.

[Mudarop Briepsbie nocie npeanoiaokenus Pane-
ca (624-547 rr. 10 H.3.) BBEJI B MATEMaTHKY «I0Ka3a-
TEJIbCTBO», KOTOPOE CIIEAYET 32 IPEAIOJIOKESHUEM)
[6]. Emte ojyHO Ba)KHOE OTKPBITHE IS CO3/1aHUS CTPOU-
TesnbHOM Hayku [Iudaropa cBs3aHO ¢ BaXKHOCTBIO TOTO,
YTO HEJIBIX uncen 1, 2, 3... He0CTaToOuHO ISl MaTeMa-
TUYECKUX TTOCTPOCHHH.

ApucToTenp Harucan JOUeIHNA 10 Hac TPaKTart,
MOCBSIILIEHHBIN MexaHuke «MexaHnueckue 3aaaam» [ 7, 8],
n3y4as TIOHATHE «CHUJIa», KOTOpOoe ObLIO B JajbHEHIIIeM
u3MeHeHo u jgopabdorano’ [9, 10].

2 Aristotle-Werner Jaeger: Aristotle: Fundamentals of the

History of his Development. Translated with the author's
corrections and additions by Richard Robinson. Pp. 475.
Oxford: Clarendon Press, 1948. Cloth, 21s. net. URL: https://
www.cambridge.org/core/journals/classical-review/article/
aristotle-werner-jaeger-aristotle-fundamentals-of-the-history-
of-his-development-translated-with-the-authors-corrections-
and-additions-by-richard-robinson-pp-475-oxford-
clarendon-press-1948-cloth-21s-net/91E9A2D3070244306E
7A4EE2A10F173B

ApXxHuMe]J CMOT HpPEoIoJIeTh MHOXKECTBO Ipe-
MSITCTBUH, npoTuBopeya (uinocodaM CBOEro Bpeme-
HU ¥ HCIOJIb30BaB BCE JIOCTHIKCHUS MareMaTHUKOB 3a
MpeAbLIyHe ABaALATh MSTh cTosieTid. OH NPUMEHUIT
CBOW METOJl OIpe/esICHHs EHTPOB TSHKECTH Te JUIst
KOHCTPYHPOBAHUS PA3IMUHBIX MMOJBEMHBIX MEXaHM3-
MOB IIPU CTPOUTEINILCTBE 3/IaHUH.

EBmOKC® co3man TEOpHI0 TeOMETPHUYECKUX Be-
nU4YuH*, KOTOpas OblIa HEOJHOKPATHO MEePeCMOTpeHa
u topaboTaHa MaTeMaTHKaMy Oy/IyIero.

B cBoeii urorosoii padore «Hauana» EBxima cmor
TIOJIBITOXHUTD TPYIIbI CBOMX IPEIIECTBEHHUKOB, MOIPO0-
HO M3JIOKMB MHOT'ME MaTeMaTHueCKHe BOIPOCHI, B TOM
YHCIIE CTEPEOMETPHIO U HEKOTOPBIE BOIIPOCH! TEOPHUH YH-
cell, 4TO TOBJIMSUIO Ha JaybHEeHIee CO3aHue He TOIBKO
MareMaTHK1 KaK YUCTOM HayKu, HO M TPUKJIAJIHOM, B TOM
YHcIe U CTPOUTEIBHOTO MpoekTupoBanus [11].

B 3T0T HcTOpHYecKuii Teproa MHTEHCUBHO CTPOU-
JIMCh TAaKUE KalUTaJlbHbIe KAMEHHbIE 31aHUs U (HOPTH-
(bUKaLMOHHBIE COOPYKEHHUSI, KAK MEYETH U MUHAPETBI,
KPEIMOCTHBIE CTEHBI M JIBOPLIBI, TEATPBI U aM(uTeaTpsbl,
HCIIOJIb3yEeMbI€ JIJISl MACCOBBIX MEPOIPUSITHI: MEUETh
Anb-Axca (Mepycanum, U3pannb, 967-963 T. 10 H.3.),
meueTh Owmeitsiios ([Jdamack, Cupus, 715 r.), Tearp
Bans6a’ (Pum, Utamus [14] 13 1. 1o H.3.), Teatp B Ape-

3 Baiyes A.A. Ponp Epnokca KHHACKOTO B CTAHOBJIEHHH

acTpoHoMuueckod Hayku B [IpeBneit I'permu / Hekoropsie
po0IeMbl HCTOPUH AHTHYHOM HAayKH: ¢O. Hay4. TP. / OTB. Pe/l.
A.N. 3aiines, b.1. Ko3nos. JI. : I1aBHas actpoHoMuueckast
obcepsaropust, 1989. C. 116-120.

4 Boyer Carl B. A history of mathematics. 2nd ed. John
Wiley & Sons, 1991. P. 92.

5 Hlupokog B.C. Tanuieii u cpeHEBEKOBasi MaTeMaTHKa //
Hcropuko-maremaruueckue uccienopanus. M., 1979. Ne 24,
C. 88-103.
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