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W2luwinwiiph wpnhwljwunipiniu

Chuwpwpnygjwu ninpuip hwdwnpynd £ dhowdwjph  dlwydnpdwt Yuplinpwagnyu
pwnuwnphsutiphg dbyp: Wuop ghidGuwmwiht Yuwwwlgwuneny 2wnwfup W phunnup
wdbwwyu  Yhpwnynn  shtwpwpwlwu  wnyebphg  Gu: Tpwup  Yhpwnynd - Bu
hwppbgdwt, hwpnwpdwtu L dwlwwhy  wy)  wluwwnwuptbpnd,  uwluju
hhduwlwunid Ypnn Ynuunpnihghwbipnud [1]:

Chuwpwpwlwu  npbph  hwwynyeyniiph - pwpbjwdndp ghunwlwt  wpnh
ninnniyniuttiphg £ Jdbpoht wnwutwdjwlubpht  jwjunptt nwnwuwuhpdnd - G
wdfuwdtwiht  twundwuthlubpnd  (ULY), dwutwynpuwbu'  pununpulwugdbpnid
dhwobipn  wéfuwdtuwiht uwunfunnnjwlutp (UULR) L pwqdwobpn  wdtuwduwhu
Uwuntunnnjwyubp (PULH) wwpniuwynn  ownuwfuubiph L ptitnnuubiph
dhahywdbiuwupjuwywu hwnynygniiutipp: UL -ubipu hpbughg ubpluwjugunud Gu 0.4-
3 ud-hg dhtsl 1.4-100 ud wpwdwagdh (Guiudwd sbpntph pwtwyhg) b wnwybugnyup
Tud Gplwpniywdp hwybGwunebp: Hwup odnywsd bu Jdbd dgiwu wdpngjwdp (100-
3009MNw) L dJd&& 3Bniugh dnanynd (1STMw), husp  bwlwunpbt  bwwunnd |
pwnuwnpwunyeh wdpnygqwl, Ynaunnwt b dwpwlwiniunigjwu wahu [2]: UL -ubipu
niubt bwlb pwpép LY pwhwnnpuwlwunyggniu (0.1-100 UUA) [3-5], npp hwugbgunwd |
gbdtunwiht Yuwwlgwuynysny Yndwnghwmwiht ynyeh bGlnpwlwu hwwnynggniuubph
pwnbuwydwun. LGlunpwhwnnppulwinyejwu pwpbuwynd, hupuwgguyniuniewu (self
sensing) U whbgnnhdwnpniegjwl (piezoresistivity) hwwnynygjniuubiph dtinppbipnud [6]:

dbpoht  wwphubpht d6d  pwuwynigjwdp  thnpdwpwpwlwu b wbuwlwu
hGunwgnunigniuutn Gu Ywwwpdtp wwppbp bwunswihwuh dwuuhlyubph hwybinung

gtdbunmwiht uwwlhgwuneny 2wnuwjuutph b ptwnuubph $hghYwdbuwuhluywu L

EiG4unpwlwu hwnynyeyniutbph pwpbiuydwu ninnniygjwdp, hust fwlwunpbu Yuwwuwnh

pwnwpwghwlwu,  wprynuwpbpwywu UL wwoanwwiwhwu  2huwpwpnigjwu

Gupwwnnigudpubph Yuwnwpbjwgnpddwuu nt wpnhwlwuwgdwup:

Unyu wofuwwnwupp dhndws £ dnpéwpwpwlwu b pqwiht  hbnwgnindwdp
gopnugjw  ohtwpwpwlwu  wnyebph Ppghywdbluwuhlulywu W EEYnpulywu
hwwynieniubpp dwupwypyhwn nwunduwuhpnypjuup b npwug Yhpwndwi fupwudwn:

LEunwgnunnipjwl tywwwyp

LEnwgnunngjwt tywwnwlu £ nwunwdtwuppbp bwunpwnwiututph U bwunpbunnuubph
$hghywdbuwupyulwu, huswbu twlb EEGupwlwu hwanlynyejniuubpp' Yuujws AULH
-ubiph  swipbiph  hwpwpbpwlygnpuu, gtdbunh  quugywdh  Ujwwndwdp  npwig
Ynugbuwnpwghwih  thnthnfunyeniupg’ dwuuwdnpuwbu, wwpgby  Ynugbunpughwih
owwnhdw|] wpdtpp twunfunnnwlyubiph wwppbp swipbiph nbwypnd b hwlwnwlyp:
Nwnwitwuphpnyggniuubinu hpwlwuwgytby Bu hinpdwpwpwlwu U pyw)ht Enuuwlubpny:

ChEunwgnunnipjwi futnhptbpp

Pnpdwpwpwlyuu Gnwuwyny hpwlhwuwgub).

o Urwlyjwsd pwnunpuwywgdtipny pwnwfuph $hghluwdbfuwuhulwu hwinynyeiniuutnh,
dwutwynpwwbu'  ubnddwu L &ndwu  wdpnjniuubph  nwnwuwuhpnigyniup’
Ywludws gbdbunmwiht juwwlgwunyeh quugywsh ufuundwdp uwunfunnnjulyutph
Ynugtiuinpwghwih thnthnfunignitihg,



e Uswydwd pwnunpulwqibpng ownwiuh L pbwnuph  ubnddwb  wdpnygju
nwnuiuwuppnyzniup’ Ywludwd bwunfunnnuyubph swihbiph hindinfunigniuhg,

e  Luwunfunnnulubpny gbdbbwwht swnuwiuubph  EGYnpulwu  hwnynyeniwutiph,
dwutwdnpwwbu'  BEYwpwlywt nhdwnpnpwyu - L whbgnnhdwnpnyejwu
nwnuiuwuhpnygniup’ JwhuJwsd Uwunfunnnulubpp Ynugbiuitnpwghwih
thnufinfuniggnith,

(FJwiht Gnwuwlyny hpwwuwgub.

e PULKu-ubpny  gtidGUnwht  Uwunpbinnth wnwdqulwunyejwu dnnnyh
thnihnfungqw quwhwunnd' Jwhuwsd uwunfunnnuwlubinp pbpduwd
Ynugbuinpwghwihg b wpunwphu wnpwdwadhg,

e Ubnddwu nbwpnd uwunpbnnuubiph unpdw) jwpnwiubph Jbpinsngeind’ Yuhuws
bwunfunnnjwlutiph pipdwsd Ynugbunpwghwihg b wpnwpht npwdwagdhg:
Lhwnwgnnnipjwt wnwpyuwy
PULIu -ubpnd pwnuwiuh L pbwnuph  $hghlwdbluwuhlulywu  hwnynygniwutiph

npnondp,  Jwpdwd  twunfunnnuiubph wpunwpht - wpwdwgdh,  swihbiph

hwpwpbpwygnywu, ghdGunph qwugywsdh ulwwndwdp npwug  Ynugbiunmpwghwih
thnihnfunuginiuhg:

Lhwnwgnnnipjwt depnnupwinipiniup

“Thwwpydby Bu dhuunyt wbuwlh n dwlupoh gbdbunny wywwnpwunywsd swnwiub b
phinnut  thnpswudnpubp’ PULKU-UGpNY L wnwug  npwug:  $Pnpdwudnoubpp
wwwnpwuwnytip Bu jwpwpwwnnp wwydwbubpnd, npnup wbuwlwynpgtp B pun

hGunwgnunipwt  fuunhputiph: Pnpdwudnputipp Gupwpydtp Gu hnpdwpynwiutiph b

nunwbwuhpytp Gu npwug  phghlwdbiuwuhluwlwu  hwnynygniwutpp  (ubinddwu L

Sndwu wdpnyejnty, bEYunpwhwnnpnuywunyeniu, yhbgnnhdwnpnygjuwu hwnynyginiu b

wiu):  Cun  unwgyws wdwiubph  Ywadyl, Bu  Ynugbunpwghwih,  swihbph

hwpwptbpnyggwtu U Ppghywdbuwupyuwywu  hwwnyngniuubph Yujuwdnusjwu
gpwdhyubp, hugwbu  vwb npnpdbp £ gbdbunh quugqywsh  ulwndwdp
uwunfunnnjulyubiph  Ynugbumpwghwih  owwnphdw)] wpdtpp  npwug  swihbph
hwpwpbpwygnyeywu  wwppbp  wpdbpubph nbwypnd W hwlwnwyp:  Pwgh
thnpéwpwpwywu  hbGnwgnnnyeiniuhg,  hpwlwuwgyl £ PULKU -ubpny  pbunub
dhypnudnutiph pYwihtu hbnngnungeyniu Jbpswynp wwppbph dbpnnnd’ “ANSYS”

Spwagpwiht  hwpbeny: Unwgwd  wpryniupubpp  hwdbdwndb], Bu dhinpduwyuiu

wprynwupubiph hbwn:

U2luwmnmwiph qhuwlyw unpnijep

e  dnpdwpwpwlwl hbGunwgnunygyniuubiph dhongny' swnwuubiph ubnddwu U Sndwu
wdpnygjwt pwpbwydwt uywwnwyny, hwdbdwwnwpwp d6& wpnwphtu npuwdwagdny
uwunfunnnjwlutiph nbwpnd unwgyty £ unp owyunhdw| Ynugbunpughw (gbdbunp
quugywsh uyuundwdp),

o Luwmpjws pwnwnpwluwqgdnd  dhuunyu  swhbph  PULRU -ubpny  owinwitup
EiGynpwhwnnpnwywunyejwu b whbgnnhdwnpnyejwu  hwnynieyniuubpp  pwnb-
(wyynw  Gu  twunpunnnwyubph  hwdbdwwnwpwp  thnpp  Ynugbunpughwubiph
nGwpnud,

e ULnp dwlywsés pwnwnpuwluwgdbph L pywhpt dnnbGudnpdwu Jpw  hhdudwd
thnpéwpwpwywu b pwihu hGwwgnnnyginiuubph wpryniipnd unwigdl) £, np
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ownwjunud b phuinund  gbidbunh  quugwsh  tlwwndwdp  Uwunfunnnywyubiph

wmwppbip  Ynugbunpwghwutph  nbwypnwd  hwdbdwwnwpwp  thnpp wpwwpht

wpwdwghd b d6d  Bplwpnyggnt/wpunwpht wpwdwghd  hwpwpbpwygnyeniu

niutignn  Uwunfunnnjwyubph  Yhpwnnwdt - wnwydlp  wpryniwydbn £ ujnyeh

dafuwupyuwywtu hwwnynygyniuutiph pwpbjwddwu wbuwlyniuhg:

U2luwwnwits npéuwlwiu wpdb

Cwapyh wnubiind hpwlwiwgywsd thnpdwpwpwlwi b pdwiht hbnwgnunuygniuubph
wpryntupubipp' PULKU -UGph Yhpwnnudp bywunnd £ gbdbunwht hwdwlwpgbph
dhahywdbuwupjuwywu  hwwynyeniiutph - pwpbjuydwup  twl bwunswihwhu
dwwpnwynd,  htwpwdnpnginiu unbindtiing  pbwnut bW Bplwepbnnub

Ynuwnpniyghwubipnud, huswbu twl hwpnwpdwu U hwppbgdwu w2 fuwnwuputpnid

npwtg Yhpwndwup' bwunswiwuh dwpbph wnwowgnuip b quipqugnuip ujwgbgubint

Uwwwnwyny: Pwgh wyn, PULN -ubiph Yhpwnnudp huwpwdnpnyggnitu £ unbndnud wnwug

unyeh quuqywdh wybjwgdwu' dhlunyu Jwluhoh wynpujwungbdbunny unwuw| wybih

pwndp wdpnywl nwuh wnuwiu b pbwnb, husp Yuwwunh bnyeh wpryniiwybn
ogunwgnpddwup, hwwlywwbu <<-nd hwywpnyh  dwup  Ynuuwpnyghwubinh
wpunwnpnywi b nbnwihnfudwu  gnpdpupwgubpnud,  huswbu  twl pbwnuh 3D
nwwgpnijwt shtwpwnwlwu inbGjuuninghwubipnwd:

NMuwnywunipjwiu ubpyuwjugynn hhduwlwu npniypub

1. Pwqdwrbipin woéluwdtuwiht bwunfunnnjwlutiph dhliunyt wpnwpht tnpwdwagdh b
gtdtunh quugywdh tjwundwdp hwdbdwwnwpwnp J6§ Ynugbunpwghwih nbwpnud
duwldwsd pwnwnpwuwginy swnwiuh utinddwu b dndwt wdpnygniiubipp wanwd G
Uhlbunyu  Ynugbuwmpwghwih  nbwpnd,  hwdbdwunwpwnp  thnpp wpuwpht
wpwdwgdny  uwunfunnnjuyubpny  ownwjuh  ubnddwu  wdpnyejwt wbl
wnwybjwgnyut k:

2. Cwdbdwwwpwp  thnpp  Ynugbunpwghwing  uwunfunnnjulubpny  swnwfup
EiGyunpwhwnnpnuywunygyniut wémd £ hnpdwudnipubph 14op wwhnpwlynwihg
htGwnn:  MNMwppbpwlywyu  ubnddwt  dwdwuwl  wdfuwduwht  Uwunawnwiuubpp
gnigwpbpnd Gu whbgnnhdwnpnigjuu  hwwnynyenit: Lwunpwnwiuh ubgpuwlwu
EiGyunpwlwu  nhdwnpnyeniut wupunhwwm wénd § wwppbpwlwu  phnudwup
gnigpupwg: Lwunfunnnulubph thnpp W dhoht Ynugbunpwghwubph  nbwpnid
ownwfup whbgnnhdwnpnygjwu wpdwqwupp Yuyni k:

3. ®npp wpwdwgdny U swihbph J6§ hwpwpbpwygnyejwdp  Gwunfunnnywyubpp
Ynugbunpwghwubph nwnwtwuhpjwsé wpdtputiph nbwpnd uwunpbunnuph ubnddwu
wdpnygniut wdnd £ Yhuowpyjws pninp thnpdwudnpubph ubnddwu wdpnygjwu
$niuyghnuw| Ywiunwp uwunfunnnjulyubiph Ynugbunmpwghwihg ntih ng dnununnu
Juipp:

4. (dqwipu  dbennpnd  dnnGuynpyws  wnwugpwihu  ubnddwu  Bupwplynn
hwdbdwwwpwp  thnpp  npwdwgdny  wunfunnnjuljubpny  pbinnubk  udnubph
(wjtwywu hwwnypeh dhoht  hwwndwdnd  jwpndubpp  qquih  thnppwund  bu:
Lwjuwywu hwwnyeh wulyniuwht hwndwsh hwdwp wdbuwinpp  jwpndubpp
unwgynd By twunfunnnjwyutpph dhoht swithh wpwdwgsh nbwpnud: Hunwplywd
dnnbih nbwpnd  wunfunnnulyutph  Ynugbunmpwghwih - wéhu  qniquhbin
pwnunpwunyeh  wnwdquwunywu dnnnyp Gpbp  gluwygnp  nuipnnuegniuubpny
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Cement based concrete and mortar is one of the most commonly used materials in
construction due to its high workability and mechanical properties. Improving these characteristics,
particularly the compressive and flexural strength, is a challenging issue. Numerous studies have
explored the use of additives and nanoparticles, including nanofibers, carbon graphene, single-
walled carbon nanotubes (SWCNTSs), and multi-walled carbon nanotubes (MWCNTS), to enhance
the mechanical properties of concrete/mortar and achieve higher compressive and tensile strengths.
Multi-walled carbon nanotubes (MWCNT) are among the most widely used and strongest known
nanoparticles. Their one-dimensional fibrous characteristics contribute to a wide range of outer
diameters and aspect ratios. MWCNTS possess high tensile strength and Young's modulus, which
significantly influences the main properties of concrete and mortar. This is primarily due to their
ability to act as crack bridges, preventing the growth of microcracks within the matrix. As a result,
they enhance various characteristics of concrete/mortar, including compressive and tensile strength,
as well as crack resistance. By experimental approach the influence of the concentration and aspect
ratios of MWCNTs (0.05 ,0.1, 0.15, 0.2, 0.3 and 0.35 wt.%) on the compressive and flexural
strengths of the cement mortar was investigated. Besides the advantages in improving almost all
mechanical properties, the addition of MWCNTSs in the cementitious matrix can result in tailoring
the electrical properties of the nanocomposites. Piezoresistivity is the effect of change in the
electrical resistivity induced by deformation of materials. The effect of MWCNT concentrations of
0.05, 0.10, and 0.15 wt% on the electrical properties of cement mortar, especially the bulk electrical
resistivity and piezoresistive characteristics of cement mortar was studied. The study also
investigates the impact ofthe aspect ratio of different carbon nanotubes on the compressive strength
of ordinary cement -based concrete cured for 7 and 28 days. Furthermore, by the numerical analyses
approach, using “ANSYS” numerical computation software, and applying the Finite Element
Method, concretes of B25 strength class were modeled in the form of cubic microspecimens with
varying concentrations and outer diameters of MWCNTS. As a result of the numerical analysis, the
elastic moduli of the specimens (E1, E2, E3) and the stress state under uniaxial compression were
investigated. Taking into account the results of the conducted experimental and numerical studies,
the use of MWCNTSs contributes to the enhancement of the physicomechanical properties of
cementitious systems from nanoscale level, creating opportunities for their application in structural
elements to reduce the initiation and propagation ofnanoscale cracks. Moreover, the incorporation
of MWCNTSs enables the production of higher-strength classes of mortar and concrete using the
same grade ofPortland cement without increasing the material mass, which promotes more efficient
material utilization—particularly in the production and transportation of prefabricated heavy
structural elements in Armenia’s industrial, civil, road, and defense construction sectors.
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NCCNEAOBAHUE ®UN3NKO-MEXAHNUECKMX CBONCTB PACTBOPA VI BETOHA C
YINEPOAHBIMN HAHOTPYBKAMK
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JunccepTaumm Ha coMCKaHye Y4eHO CTeneHn KaHanaaTa TeXHUYeCKMX HayK No CrneuuanbHoCTy
05.23.01 - “CTpouTesibHble KOHCTPYKLUNW, 34aHUSA, COOPYXEHUS, CTPOUTESbHbIE MaTEpUasbl U
CTpouTeNibHas MexaHuKa”

BeToH M pacTBOp Ha LEMEHTHOM OCHOBE SBMSIETCA OAHUM W3 Haubonee LUMPOKO
MCMONb3YeMbIX CTPOUTENbHBIX MaTepuanoB 6narogapsi CBOEW BbICOKOIA yA060YKNaabIBaeMoCTy 1
MeXaHN4eCKM CBOWcTBaM. IMOBbILLEHNE 3TUX XapaKTEPUCTMK, B YaCTHOCTU MPOYHOCTU Ha CxXaTue
U u3rnb, npefcTaBnseT Cco60M CMOXHYK Hay4YHO-TEXHUYECKYH) 3afady. MHOro4McneHHble
UCCNeoBaHNs MOCBALLEHbI MCMOMb30BaHMI0 A06aBOK M HaHOYaCTWL, BK/IHOYas HAHOBOJ/IOKHA,
YINEepPOAHbIA  rpadieH, OAHOCTEHHbIE YriepoAHble HaHOTPyokn (OYHT) M MHOroCTeHHble
yrnepogHble HaHOTPpy6kn (MYHT), C Uenblo yAyudlleHUs MexaHW4ecKMX CBOWCTB 6eToHa u
pacTBopa, a Takxe LOCTUXEeHMA 6oiee BLICOKMX NoKasaTenei NPOYHOCTM Ha CXKaTue 1 pacTsXKeHMe.
MYHT aBnstoTca 0AHUMM M3 Hanbosiee PacnpPOCTPAHEHHBLIX U MPOYHBIX M3BECTHLIX HaHOYaCTML,.
VX ogHOMepHasi BO/IOKHUCTas CTPYKTypa 06ecrneynBaeT WMPOKMIA AnanasoH BHELUHUX AMaMeTpoB
N acneKTHbIX OTHoweHuiA. MYHT 06nafatoT BbICOKO/ NMPOYHOCTLIO HA PacTSXKEHME U BbICOKUM
mogynem HOHra, 4TO CyLUECTBEHHO B/NAET Ha OCHOBHbIe CBOWCTBa OeTOHa W pacTBopa. 3JTO
006YyC/I0BMIEHO X CMOCOGHOCTLIO BLIMOMHATL (PYHKLMIO «MOCTVMKOB TPELLUMH», MpesoTepalyas poct
MUKPOTPELLMH B LIEMEHTHOM MaTpuKce. B pe3ynbTate OHU CNOCOGCTBYHOT YNYULLIEHUIO Pa3/IMYHbIX
XapaKTepuCTUK LEeMEHTHbIX MaTepuasoB, BKIOYas MPOYHOCTb Ha CXKaTue, PacTsHKeHWe W
TPELUMHOCTOMKOCTb. B pamkax 3KCNepuMEeHTa/IbHbIX WCCNefOBaHUA ObII0 M3YYEHO BAUsHWE
KOHLeHTpauumn 1 acnekTHoro otHoweHns MYHT (0,05; 0,1; 0,15; 0,2; 0,3 n 0,35 mac. %) Ha
NPOYHOCTb LIEMEHTHOrO pacTeopa Npu CxaTum U usrmbe. NMOMUMO NPEUMYLLECTB, CBA3aHHbIX C
MOBbILLIEHWNEM MPAKTUYECKM BCEX MEXaHNYECKUX CBOMCTB, BBefeHNne MYHT B LiEMEHTHYIO MaTpuLy
NO3BONAET PErynnpoBaTh 3NEKTPUUECKME XapPaKTEPUCTUKN HAHOKOMMO3WTOB. Mbe30pe3nCcTUBHOCTb
npeacTaBnseT coboii 3MeKT WU3MEHEHWUS 3MEKTPUYECKOrO COMPOTUB/IEHWS MaTepuana MNof
BO3[€ENCTBMEM MeXaHWNYecKnX fetopMaLuid. ViccnefoBanoch BAMsHWE KOHUeHTpauuii MYHT 0,05;
0,10 n 0,15 mac. % Ha 3NneKTPUYECKME CBOCTBA LIEMEHTHOrO PacTBOpa, B YaCTHOCTY Ha 06bEMHOE
3NeKTPUYECKOe COMPOTUBNEHME U MNbe30Pe3nUCTUBHbIE XapakTepucTuku. Kpome Toro, 6bi1o
NpoBeLeHO UCCNeoBaHWe BNAHUA aCNeKTHOrO OTHOLLUEHUS PasfIMYHbIX YrepoAHbIX HaHOTPY6OK
Ha MNPOYHOCTL LIEMEHTHOr0 6eTOHa Ha OCHOBe MOPT/AaHALEeMeHTa noce 7 U 28 cyToK TBepfeHus. B
pamKax YMCMEeHHOrO aHanu3a, BbIMO/IHEHHOrO C WCMONb30BaHWEM MPOrPaMMHOrO KOMIM/eKca
“IbIBYBE” 1 MeToAa KOHEYHbIX 3/1EMEHTOB, OblIM CMOAENMPOBaHbl GETOHHbIE 06pasibl Kiacca
npoyHocT B25 B hopme Ky6UYECKUX MUKPOCMELMMEHTOB C PasNUYHbIMU KOHLEHTpaLUAaMU U
BHeLWHUMY anameTpamy MYHT. B pe3ynbTate YMCNEHHOTO MOZENMPOBaHWUS Oblny OnpefeneHsb
3HaueHus mogynei ynpyroctn obpasuoB (Ei, Ez, E3), a Takke McCnefoBaHO WX HamnpsxEHHOe
COCTOSIHME MpPU  OLHOOCHOM CXaTuW. Ha OCHOBaHUM 3KCMEPUMEHTANbHLIX W UMCNEHHbIX
UCCNeAoBaHNIA yCTaHOBMEHO, 4TO BBedeHMe MYHT cnoco 6CTByeT yAyuylleHWH (U3MKO-
MEeXaHNYeCKMX CBOMCTB LIEMEHTHbLIX CUCTEM C HAHOMACLUTaGHOrO YPOBHS, CO3AaBast BO3MOXHOCTb
[N MX NPUMEHEHNS B KOHCTPYKTUBHBIX 3/1EMEHTAX C Lie/Ibl0 CHUXXEHUSA BEPOSTHOCTM 06pa3oBaHue
N pacrpocTpaHeHns TpewmH B HaHomacwTabe. Kpome Toro, ncnonb3oBaHne MYHT no3sonset
noslyyatb PacTBopbl M 6eTOHbI 00/ee BbICOKMX KNAacCOB MPOYHOCTU MPU MPUMEHEHUU TOrO XKe
MapKky nopTnaHiueMeHTa 6e3 yBeNMYeHWs Maccbl MaTepuana, u4TO CnocobeTByeT 6oree
paLMOHaIbBHOMY UCMO/b30BaHMI0 PECYPCOB — OCOOEHHO MpY NMPOW3BOACTBE W TPAHCMOPTUPOBKE
COOPHBIX TAXENLIX KOHCTPYKTUBHBLIX 3/1EMEHTOB B MPOMbILLIEHHOM, PaXAAHCKOM, JOPOXHOM U
060pPOHHOM CTPOUTENLCTBE APMEHUN.
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