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OCOBJIMBOCTI IH)KEHEPHOI BUIIIOI OCBITH
IUBEMLIAPII (IO MATEPIAJIAM CTAXKYBAHHA Y
®ENEPAJILHINA MOJITEXHIYHIA IIKOJII JIO3AHHM)

®denepaibia nommitexHivyHa mkona Jlozanau (EPFL) «Ecole polytechnique
fédérale de Lausanne» — nepkaBHUI JOCTITHULBKUI YHIBEPCUTET, PO3TAILIOBAHUI
y Jlozanni, IlIBeitmapis. Bin crnemianizyeTbcsi Ha MPUPOAHUYMX Ta THXXKCHEPHUX
Haykax. Lle oauH 13 IBOX MIBEMIAPCHKUX (heepaTbHUX TEXHOJOTTYHUX IHCTUTYTIB
13 TPhOMa OCHOBHMMHU 3aBJIaHHSIMU: OCBITA, JOCTIIP)KEHHS Ta IHHOBAIII.

VY petituary QS World University Rankings EPFL craB 14-m Haiikpammm
YHIBEPCUTETOM CBITY B ycix ramy3sx y 2021 porui, Toai ssk THE World University
Rankings ominuB EPFL sik 19-Ty Halikpaily KOy B CBITI AJsl IHXEHeEpil Ta
texHoorii y 2020 porii.

VY 3B’s3Ky 3 HAyKOBOK Ta HaBuaibHOW nisuibHICTIO EPFL kepye simepHuM
peaktopom CROCUS, tepmosiiepuuM peaktopom Tokamak, cynepkomir’torepom
Blue Gene/Q Ta GiomoriyHo HeOe3neUHUMU YCTaHOBKaMu P3.

Sk 1 B ycix yHiBepcurerax llIBeifiiapii, HaBUaIbHUIN PIK JUTATHCS Ha JiBa
CeMecCTpH. 3a TUTIOBUMH IJIaHAMH, BCE HABUaHHS 3aiiMa€ IICTh CEMECTPIiB IS
CTyIeHs 0aKkajaBpa HayK 1 YOTUPU JOJATKOBI CEMECTPH JUIS CTYTIEHS MaricTpa HayK.
Xoua yumie 58% CTyNEHTIB, SIKUM BJIA€ThCS 3aKIHUMTH HABUAHHS, 3aBEPIIYIOTh
Horo came 3a 11ei nmepioj.

CraxyBanns B EPFL npoxoauts Ha ocHoBi nabopatopii EESD (Earthquake
Engineering and Structural Dynamics) i kepiBauIITBoM fotierta Katrin Beyer [1]
y kammyci GC B.

OcBiTHIi Tipo1iec AJ1st MaricTpiB 13 HanpsIMKY «L{MBLIbHA 1HXKEHEPIsH BKIIOYAE
B c0o0i nmBa OnOKM OOOB’SI3KOBUX AUCIUILIIH (5 Ta 6) Ta mepenik JOBUIBHUX
mucuuronid  (Oubin HiK 30 aucuumruiig). Jlo meperniky KypciB BXOJSTh Taki
JUCLUIUTIHM, SIK «['1QpaBiiuHI Ta T1APOENIEKTPUYHI CIIOpyau Ta cxeMu», «CydacHi
KOMIIO3UTH B I1H)KEHEPHUX KOHCTPYKIAX», «OOYHCIIOBabHA TEOMEXaHIKay,
«beronni wmoctu», «byniBenbHUN 3aKOH JUIA  IHXEHEpiB (2 4acTUHM)Y,
«Meronosorii - TOMOMOTM  MPU  NPUAHATTI pIlIEHh Yy TPaHCHOPTYBaHHI,
«EHepreTryHi T€OCTPYKTYypn», «XBWII MOBEHI Ta Tpedili pyHHYIOTH», «PiukoBa
TiJIpaBiiika Ta piYKOBI HABYAIbHI POOOTHY.

3a ocBiTHIMU Tiporpamamu st 3100yBaviB PhD, acmipantu BUBYArOTH 3a
wiaHoM 18 ocHoBHUX (COre) MUCIMILTIH Ta MaOTh JIOJATKOBO Ha BUOIp IiIe OUIbIIE
20 kypciB. Jlo many aciipanTa BXOJAUTb BUBYCHHS TAKUX JUCIUILIIH, SIK « AKTUBHE
JTUCTaHINHE 30HIyBaHHS aTtMochepn», «ExoHOMIKA KiiMaTy HIjsl 1HXEHEPIBY,
«Ananiz ®@yp'e Ta kpaiioBi 3amgaui», «Inference for large-scale time series with
application to sensor fusion», «[lpukiagna OiloctatucTukay, «MaremaTnyHe
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MOJIETIIOBAHHS MOBEAIHKNY, «KOHCTpyKITiiiHA CTIMKICTBY 1 T. 1.

JloaTKkoBO MPOBOAMTHCS 3UMOBA IIKOJA JJIsi aCHipaHTIB 3 ONTHMI3allii Ta
ornepariiHuX J0CIiKEHb.

B nporpami mponucyeThbes, sSIKOr0 caMe MOBOIO YUTA€THCS Kypc. OCHOBHI MOBH
HaBYaHHS JIsI MAricTpiB — (ppaHIy3bKa Ta aHTIiiichKka. Takox BapTo 3a3HAUUTH, 1110
KypCH JIJ1s1 aCIPAHTIB € BUKIIIOYHO aHTTIHCHKOIO0 MOBOIO.

VY mnaHi HaBYaHHS KOXKEH KypC Ma€ CBiM KOJ, BKazyeThcsi (hopMar Kypcy —
OHJIAH a00 odaitH, TepMiH MOYATKy Kypcy (Hampukias, kBiTeHb 2022 poky) Ta
TUI eK3aMeHy a00 3aliKy (MMCbMOBHM, YCHUM, MPOEKT). Takoxk 6araTto BUKIIAAaviB
EPFL maroTh 3aranbHOMOCTYITHI KypcH, 3apeecTpoBaHi Ha turatgopmi Coursera, i3
MO>KJIMBICTIO JUISI CTYJICHTIB BUKOPUCTOBYBATH aHTJIOMOBHI1 CYOTHTPH JUIsI KYPCIB
1HIMMU MoBaMU. OJIUH 13 TaKUX KYPCIB MpeACTaBiIeHuH 1 uisd iHxenepiB “L'art des
structures 1: Cables et arcs’® — Mucreurso ctpykryp 1: Bantu Ta apku [2]. Kypc
yurtaroTh Bukianadi EPFL moxrop Oliver L. Burdet ta Aurelio Muttoni.

Ha nanuii MoMeHT acmipanTiii IlonTraBchkoi mMoJTEXHIKM € 3Mora OyTu
CIlyxadyeM OJHOrO 13 KOMOIHOBAaHOTO Kypcy (o¢uaiiH, 13 MOXKIMBOCTIO OHJIANH
Bi/BiMyBaHHs) miag Ha3Bow «Uncertainty Quantification in Engineering» —
«KinbKicHa OIliHKa HEBU3HAYEHOCTI B iHXkeHepii». Kypc nmiarorosnenuii Prof. Dr.
Bruno SUDRET Ta PhD crynentkoro Nora LUTHEN (ETH Ziirich
(Eidgendssische Technische Hochschule Ziirich). Jlanuii kypc ctBopeHuit mis
MmarictpiB Ta acmipanTiB EPFL ta ETH Ziirich.

Kypc cknagaersces 13 13 nekiiil, iki IpoXoaTh pa3 B THXKJIEHB 10 YETBEPTram
3 15:45 mo 17:30 (Bxmrowaroum mepepBy). Bei kypcnm mMarepiany MOCTYIHI Ha
wiatpopmi Moodle. Takox B Kypc BKIIOYEHHH OJMH PO3PaXyHKOBUH MiHi-
NPOEKT, JBa JOMAIIHIX 3aBIaHHSI HAa 3-My Ta 5-My TwkHI HaB4aHHs. Kypc
3aKIHYY€TbCSI MHUCHbMOBUM €Kk3aMeHOM. DiHajgbHA OILIIHKA BUCTABISAETHCA 13
po3paxyHky 80% O6ai ek3ameHariiHoi po6otu + 20% Oan MiHI-TIPOEKTY.

Takoxk, y paMKax CTaXyBaHHS, MPOXOJUTh O3HAHOMIICHHS i3 poOodnM
npoiiecom y naboparopii EPFL, ne Ha nanuii MOMEHT npecTaBieH1 pi3HOMaHITHI
PO3pOOKH acmipaHTIB MOJITEXHIYHOI IIKONHU, K, HAMPUKIAA, JOCTIHKCHHS
CTIAKOCT1 KaM’sTHOT KJIQJIKH JIJIsl CTIOPY/IPKCHHS KUTIOBUX OY/1BEIIb.

Hanpsimku nocnimkens PhD crynenTiB qocuth pizHomaHiTHI. Hanpuknan,
Ha TIOYaTKy KBITHS OyJM TIpeacTaBiieHI HapoOku Ha TeMy «KinmbkicHa oIiHKa
HEBU3HAYCHOCTI JJs1 TIMOOKWX HEWPOHHUX MeEpex». Takoxk, MPOBOMSITHCS
nociipkeHHs: «BuroroBneHHss HaykoBHX ¢iryp npoeciiHUMH TEXHIKaMH
peHaepunray, «JlocmimkeHHs BIUIMBY OcigaHHs IpyHTY Ha Romanesque barrel
vaulty, «locmimxenns 3'eqnanb WTD B ctpyktypax URM». EPFL Hanae 3nauny
HIATPUMKY aclipaHTaM y MPOBEAEHHI JOCIKEHb Ta BTIJICHHS HOBUX 1JI€H, 1110 €
BaKJIMBOIO 3aMIOPYKOIO YCIIIIHOTO PO3BUTKY HAYKH.

CraxxyBaHHST Ha OCHOBI TAaKOTO TOTYXHOro YHiBepcurery sik EPFL €
BAXXJIMBUM KPOKOM Yy IIJIBUILEHHI 3arajibHOro npogeciiHoro piBHsA. Takum
YUHOM 3 SBJISIETBCS MOXMJIMBICTh JOCHIAUTH CHUCTEMY OCBITHBOIO IMPOIIECY,
O3HAHOMUTHUCS 13 AUCIUIUTIHAMH Ta METOAMKAMU BUKIAJaHHA. BaxmuBum
JIOCBIJIOM TaKOX € KOooIlepallis 13 acmipaHTaMy YHIBEPCUTETY 13 METOI0 OOMiHY
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HAayKOBUMH 3100yTKaMu. JlaHe cTa)KyBaHHS BIJIKPUBAE OUIbIIE MOMXJIHUBOCTEU
uisi poOOTH HaJ Cy4YaCHMMHM HAayKOBUMH IPOEKTaMU Ta MiJABUIICHHI PIBHS
M1TOTOBKU BITYM3HSIHUX (PaxiBIliB NUISIXOM YJIOCKOHAJICHHSI ICHYIOUHX KYPCIB.
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MODERN METHODS OF MASONRY STRUCTURES
STRENGTHENING

One of the urgent issues of reconstruction and restoration of existing stone
buildings is to ensure their structural reliability and durability. Unlike reinforced
concrete structures, in which cracking is prevented by reinforcement, masonry is
very sensitive to tensile and shear stresses.

As a result, the most common type of damage to stone buildings is cracking.
This process, firstly, has a negative impact on the comfort of residents, users, tenants,
etc. Secondly, it can be both a consequence and a cause of the emergency condition
of the structure as a whole or its separate part. In addition, cracks, even safe ones,
reduce the commercial value of the object, deteriorating its appearance and interior.

The consequences of such destructions are especially noticeable in historic
buildings with a rich relief of facades and valuable interior decoration of the walls,
containing frescoes, gilding and other elements of interior decoration.

Recently, due to the widespread construction of new facilities near old stone
buildings and structures, the formation of cracks in their masonry is accelerating.
In such cases, the most dangerous for an architectural monument is the close
proximity to the sites of zero cycle work, causing the inevitable change in the
stress-strain state of the foundations. There are known facts when in the process
of construction of ditches in the immediate vicinity of existing facilities, the latter
not only cracked, but also collapsed.

Among the traditional methods of strengthening stone structures, the most
common are steel and reinforced concrete clips, metal belts and overlays,
masonry, etc. Most of them are time-consuming to implement, expensive, and in
relation to historic buildings, some are not applicable for aesthetic reasons.
Therefore, new technologies and materials are increasingly used to repair and
strengthen stone structures. These include, in particular, composites in the form
of lamellae, mats and nets, made of hydrocarbons, aramids and fiberglass, the
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