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paTypbl), 00bEAMHEHHBIX B OAMH Y3€r, 3HAUNTENbHO PacTsHYTO BO Bpe-
MeHu. Bpems pocTa TemnepaTypbl MeHee HarpeTbix CTepkHer oT bonee
HarpeTbIX Yepes Y3roBOW 3MIEeMEHT CTPYKTYPbl CPaBHUMO C Mpenesiom
OFHECTOMKOCTM MO HecyLLen CNocOOHOCTU CTPYKTYPHbIX KOHCTPYKLMIA [5].

Ha oOCHOBaHWM MOMYyYeHHbIX Pe3yNbTaToB TennoobMeH BHYTPH
CTPYKTYPHON KOHCTPYKLMM MOXHO HE YUYMTbIBATb MPU HAXOXKOEHUM TeM-
nepaTtyp CTepxHel. Harpes cTepxHeit 1 yanos npu NokansHOM noxape ¢
[0CTaTO4HOW ANSt TEXHUYECKMX PACYETOB TOYHOCTBLIO MOXHO paccMaTpu-
BaTb TOMbKO OT KOHBEKLIAM U U3NyYEHNS!.
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NCCNEOOBAHUA NPOHULAEMOCTU XINOPUA-UOHOB B BETOHAX PA3JIMYHbIX
COCTABOB

LiemeHTHble MaTepuanbl NpeacTaBnstoT cobon kKanunnsapHoO-NopucToe
TENO W MpW KOHTaKTe ero C XuaKon a3of U pacTBOPEHHbIMM B Hell pas-
MNYHBIMU  COBANHEHNAMI BCNEACTBUE KanUAMSAPHBIX CUN U rpagueHTa
KOHLIEHTpaLWi NpoMCXoAsT ANdY3NOHHbIE MPOLECChl MEXAY BHELUHel
Cpeoit U BHYTPEHHEN CTPYKTYPON LieMEHTHOro MaTtepuana. dunbTpauus
BOAbI MPOMCXOANT MO KAaNWMNSIPHBIM NOPaM LIEMEHTHOTO KaMHsi pa3MepoM
Bornee 0,1 MKM, TaK Kak Mopbl MEHbLUEro pasMepa HeMmpoHMLaeMbl M
BOAbI AaXe MpW 3HAYMTENbHOM rpajveHTe AasneHus. 3BecTHo, YTo co-
AepxaHne nop kanunmspHoro pasmepa B GeToHe oT obLuyeit NopUCToOCTH
cocTaenser okono 60%, OCHOBHas 4acTb KOTOPbIX MPUXOAMTCS| Ha 30HY
KOHTaKTa LIEMEHTHOTO KaMHS C MOBEPXHOCTBLIO 3€PEH 3anONHUTENS.

Mpu BBEAEHUN B LIEMEHTHYHO CUCTEMY MOBEPXHOCTHO @KTMBHbIX BE-
wects (MAB) npexae Bcero rapodunbHOr0 xapaktepa BCNEACTBUE VX
ancopbuun Ha BHYTPEHHEN NOBEPXHOCTM KanunnspoB 0bpasyeTcs cnoi,
COCTOSALUMA M3 [IBYMEPHBIX CTPYKTYP, OPUEHTUPOBAHHbIX K.rmopodusb-
HOI1 NOBEPXHOCTH LieMeHTHOro kamHs. Moauduiinpyiolime 6etoH fobas-
kv 1 npexae Bcero MAB 3a cueT XeMOoCOPOLMORHOO CBA3bIBAHNS OpUEH-
TUPYIOTCS aKTUBHBIMM TAPOPUIbHBIMM (YHKLMOHANEHBIMM rpynnamu Ha
MOBEPXHOCTU LIEMEHTHOTO KaMHsi Kanumnnsipos, a rugpodobHsle yrneso-
[opofHble paaukanbl 0bpalyaioTcs B onpeneneHHoM nopsiake K Boge.
[Mpu 3TOM KO3(hPULMEHT PMnbTPaLuK, C OLHOA CTOPOHbI, CO BPEMEHEM
CHWXaeTCa BCeAcTBUe HabyxaHus LIEMEHTHOTO KaMHSs, MPUBOASALLEro K
YMEHbLUEHWNIO CeveHnst kanurinsapos. CTApYroil CTOPOHbI, BCMeLCTBUE
06pa3oBaBLUerocs MOHOMOMEKYNAPHOTO crnosi MB Ha NoBepxHOCTU ka-
MUNNSPOB CHKAKOT CUMY TPEHNS 1 MOMEKYSPHOTO MPUTSHIKEHNS NOHOB B
unbTpytoLencs XmgkocTiy, CHUkaeTCa W LLIepoXoBaTOCTb BHYTPEHHEN
MOBEPXHOCTU KanunAsPOB LIeMEHTHOTO KaMHs,, YTO B CBOK 04epefb npu-
BeJeT K YBEMMYEHNIO unbTPaLMOHHON NpoHuLaemocTu. Kpome Toro,
MPUCYTCTBME B XUOKON (ha3e NOHOB arpecCUBHbIX K LIEMEHTHOMY KaMHIO
COEANHEHMA CO' BPEMEHEM YBENWYMBAKOT €70 MPOHMLAEeMOCTb. TakuMm
06pa3som, Ha/CKopocTb (unbTpaLum u AnddPY3NoHHYI0 NPOHMLaEMOCTb
arpeccuBHON Cpeabl BNUsieT Lenblit psg (akTopos, YTo TpebyeT Aanb-
HelLWMX SKCNEPUMEHTaNbHbIX MCCNIeA0BaHUA.

Ha cerofHsLHNI AeHb CYLLECTBYET HECKOMbKO METOANK UCCreaoBa-

HMS NPOHULAEMOCTI LieMEHTHbIX BETOHOB MOHamMM xropa: MeToauka EN
13396[1], metomuka NT BUILD 443 (meToa norpyxerus) [2], meToamka
NT BUILD»492" (yckopeHHbin MeTop) [3,4], metoamka FOCT P 52804-
2007 [5]. Mpv npoBeaeHNN COBCTBEHHBIX UCTbITAHNA ObINK NO3aMMCTBO-
BaHbl wonoxennss metogukn OO0 «MHTen-Mpynn» u metoaukn EN
BUILD 492, ¢ HekoTOpPbIMM M3MEHEHUSIMM W [ONONHEHUAMM.

WccnenoBanus anddy3noHHO NPOHNLIAEMOCTH LEMEHTHOTO KaMHS
1 6eToHa NS IOHOB XNIOpa NpY rPaAMEHTE KOHLEHTPALWM BbINOMHSANUCh
Ha 6a3e nopTnaHauemeHTa KpaCHOCENbCKOrO LEMEHTHOIO 3aBOAA Mapky
ML1500-40 (TOCT 10178-85, CEMI-42,5-N). Ero xummudeckuit coctas
npuBeeH B Tabn. 1.

Tabnuya 1. XuMMYeCKUA COCTaB NopTaHALEMEHTa
NO, |AlO3|S0Os |CaO |CaOcsos|MgO
21,77 [4,77 |2,38 164,98 |02 11

Fe,O3|n.n.n.
4,02 1,47

MwHepanornyeckuii coctaB noptnaHguementa: C3S - 56...57%;
C2S - 20...22%; C3A - 5%; CAAF - 16%.

[ns npoBegeHus ucMbITaHWs BbinK WM3roToBMEHbI 06pa3Libl-CTakaHb
KBAZPaTHOTO CeveHu s pasMepoM no HapyXHbiM rpaHsM 100x100x100 mm
1 BHYTPEHHUM pa3mepom cTakaHa 60x60%80 mm. CTakaH MMEET CTeHKu
AHO TonLMHOM 20 MM. C Lienbio UCKIKOYEHS MOHOB XIopa 1 APYTuX MOHOB
B Ha4amnbHoM CTPYKTYpe MaTepuana 3aTBopeHue LigMeHTHoro Tecta 1 be-
TOHa MPOM3BOANIIOCH HA AMCTUNNMPOBAHHON Bofe. TaepaeHue 0bpasLios B
TeYeHue 28 cyTok nmpoucxoauno B Bo3gylwHow cpede co 100% BnaxHo-
CTbio Oe3 KOHTaKTa C BOLOV MpY HOPMarbHO TeMneparype.

lMocne 28-cyTouHoro TBepaAeHNs 0bpasLibl YCTaHaBMAMBANMCh Ha ke-
paMuyeckyto peleTky akcukartopa (puc. 1). B ctakaH obpasua 3anusan-
CSl pacTBOP XMOPUCTOro HaTpus (KoHUeHTpaums pactsopa NaCl pasHs-
nack 95,6 r/n, a KOHUEHTpaLus pacTBopa Mo WOHY Xropa cocTasnsna
58,4 1/n), a B aKcukaTop 3anuBanack AUCTUNNMPOBaHHAs BOAA, BEPXHUN
YPOBEHb KOTOPOI He AOXOAMN A0 BepxHero obpesa ctakaHa Ha 10 Mm.
Takum 06pa3om, €O34aBanca rpagueHT KOHLEHTPaLuW MOHOB Xropa
MeXay HapyXHOW Cpefjoi B aKcukaTope (B Hayane OfbiTa HyneBas KoH-
LieHTpaLys) 1 Cpedoi B CTakaHe.

Typ Bukmop Bnadumupoeuy, npogheccop, AoKmop mexHUYECKUX Hayk, 3aeedyrowjull kaghedpoli mexHonoauli 6emoHa u cmpoumeribHbIX Mamepua-

nos bpecmckozo ZOC}/OGPCD'IGSHHOZO MEexXHU4YeCcKo2o yHusepcumema.

lleguyk Hamanbs BnadumupoeHa, k.m.H., doueHm kaghedpb! UHKEHEPHOU 3KOMO2UU U XUMUU Bpecmckoao 20cy0apcmeeHH020 MEeXHUYECK020 YHU-

eepcumema.

3amuposckuli A.B., cmydenm cmpoumenbHo20 thakynmema bpecmckogo eocydapcmeeHH020 MeXHUYECKo20 yHusepcumema.

benapycs, bpl'TY, 224017, 2. bpecm, yn. Mockosckas, 267.
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1 — akeukaTop; 2 — uccneayemsii obpasel; 3 — 1N-pacTBop XnopucToro

HaTpus; 4 — AUCTUNNMPOBaHHas BOAA

Puc. 1. Cxema yCTaHOBKW N0 UCCNEAO0BaHMIO Anddy3nn MOHOB Xnopa B
LieMEeHTHOM MaTepuane

C Uenbto nckniodeHns Anddysim MOHOB XNopa Yepes AHO CTakaHa n
HanpaBneHns Anddysnn Tonbko Yepes BepTUKambHbIe CTEHKW CTakaHa
MOBEPXHOCTb AHA BHYTPU W MOBEPXHOCTb AHA CHAPYXM, & Takke Ha Bbl-
COTY TOMLLUMHBI [jHA CTakaHa HaHOCWMACh MMAPOU3ONALNS NOMMMEPHBIM
BOJOHENPOHMLAEMbIM COCTABOM.

Mpouecc Anddy3nm MOHOB Xnopa Yepes MaTepuan CTEHKM cTakaHa
B OVCTUNIMPOBAHHYI0 BOAY KOHTPONMPOBANCS MyTEM MEpUOAMYECKOro
otbopa (4epe3 28, 60, 90 n 180 cyTok) npobbl pacteopa NaCl u3 ctakaHa
1 npo6bl BOAbI OKPYXaIOLLEi CTakaH BOAbI U3 3KcukaTopa C nocnepyto-
LM XUMUYECKM X aHanusom. Mocne kaxgoro otbopa npob pacteopa
XTOPUCTOrO HaTPUS U3 CTakaHa 1 AUCTUNNNPOBAHHOW BOAbI M3 SKCUKATO-
pa OHW MOMOMHANNCL HA 0TOBPaHHBIN 06BbEM U KOHLIEHTPALM, COOTBET-
CTBYIOLLEN pesynbTaTaM aHann3a no AaHHbIM UCTbITaHNS.

o pe3ynbTaTam XMMUYECKOTO aHanu3a npob BHYTPEHHErO W HapyaK=
HOTO PacTBOPOB CTPOMTCS KPMBAsi M3MEHEHUS! KOHLEHTpauui WOHOB
Xnopa Bo BPEMEHW.

MeToauka onpegeneHnst KOHLEHTPaLMM MOHOB X/opa OCHOBaHa Ha
peakLum:

Ag’ + ClI'=AgCl|

Wccnegyemylo Bogmy TWTpylOT pacTBopom HuTpata cepebpa B
HelTpanbHoi Ui cnaboLLenoyHol cpede B NPUCYTCTBUN XpoMaTa Ka-
nms. TMocne ocaxaenus Cl-MoHOB M3BLITOK MOHOB 06pa3yeT. OpaHKeBo-
kpacHblit ocagok Ag,CrOg,.

lMpn KonM4ecTBEHHOM oOMpefeneHnn CoAepaHNs Xnopruaos OTou-
paioT B e konbbl no 100 cm® uccnepyemont 8ogel npu cogepxanim Cl-
noHoB He meHee 100 mr/am® nnm 10-207em? npwn-copepxarun Cl-uoHos
6onee 100 mr/gm®. B nocneaHem cnyyae foBoasT obwumin o6bem fo 100
cM® OUCTUNNMpOBaHHON BoAbl. B konby aobasasiot no 1 ¢cm® pacTBopa
KoCrO4 v tutpytot craHgaptHiiM pacteopom AgGNO3 fo nosiBrnexus
cnabo-opaHxeBoro OTTeHKa pacTBopa.

Copepxanue Cl-moHOB/(Mr/AM®). paccumnTbIBalOT Mo hopmyne:

y _V(AgNO,)m (AgNO, \ CI™) (1000

, 1
v (1)
roe V(AgNOg) - ofBem cTaHgapTHOro pactsopa HUTpaTa cepebpa,
noLleswuin Ha TUTPoBaHKe, CM3;

T(AgNO\CI) —«macca Cl< cooTsetcTayiowas 1 cm® pactsopa
HWTpaTa cepebpa;

V. o6bem Boabl, B3ATOI ANs aHanumaa, cm,

lMapanrnenbHo NpOBEAEHMI0 XMMUYECKOro aHann3a Xropua-MoHoB
MeTOAOM 06beMHOr0 TUTPOBaHWs onpeaeneHne Cl nposogunu npw
nomowu npubopa 848 Titrino plus (puc. 2). Mpubop Titrino plus npeaHa-
3HaYeH Ans NOBCEMECTHOTO NPUMEHEHUS B 0BBEMHOM TUTPOBAHWM MU
Pa3NuyHbIX pexumMax:

Det — AMHamuueckoe onpefeneHne TOUKW SKBUBaNEHTHOCTU. Pea-
reHT JoGaBNSIeTCS NOCTENEHHO B pasHbIX 0Gbemax;

Met — MOMEHTHOE TUTpOBaHWE, A4St TOUKM SKBMBANEHTHOCTH;

Set — TMTpOBaHWe [0 KOHEYHOM TOYKW MO OfHOW UNM ABYM 3adaH-
HbIM KOHEYHbIM TOYKaM.

e oy
Puc. 2. Mpubop Titrino Plus Ans MpoBeaeHMs XMMMYECKOro aHanu3a
COAEPXKaHMS XMOPUA-MOHOB METOOM OBBEMHOTO TUTPOBAHMS

Ouchdby3inoHHas APOHMLI@EMOCTE MOHOB Xopa onpesensnach B Le-
MEHTHbIX MaTepuarnax CregyIoLLmx COCTaBOB:

Cocmag |. LieMeHTHBI KamMeHb, MOMYYEHHbI 3aTBOPEHNEM MOPT-
naHalemenTa MU500 J0 amctunnmpoBaHHON BOLOW C BOLOLEMEHTHBIM
oTHolLeHnem B/ = 0,29 (HopmanbHas ryctoTa).

Cocmag Il LiemeHTHbI kaMeHb, MOMYYEHHbIN 3aTBOPEHMEM TOTO ke
nopTNaHaLemeHTa AucTunnmposaHHon sogoi ¢ B/LL = 0,29 v Beeaennem
cynepnnactuguumpytoweit fobaskm SiKA Ha ocHoBe MOAMKMLMPOBAH-
HbIX nonukapboHaTos B konuyecTBe 0,2% (Ha Cyxoe BELLeCTBO)OT Macehl
uemeHTa. [lobaska SiKA Haxogunacb B BWAE KOPUYHEBOW XKUAKOCTU
nnoTHocTbio 1,075 ricm® (34%-Hbli pacTeop).

Cocmag lll. LleMEHTHbI KameHb, MOMyYeHHbIA 3aTBOPEHNEM MOPT-
naHaueMeHTa aucTunnuposanHon Bogoit (B/L = 0,29) ¢ BBeaeHem -
nepnnacTuguumpytowen aobasku FREYGIPER B konuuectse 0,2% (cyxo-
ro BellecTBa) oT Macchl LemenTa. Jobaska FREYGIPER Haxogunach B
BUAE TEMHOM XMAKOCTU C NNOTHOCTLIO 1,2 r/eM® (38%-Hbil pacTBop).

Cocmas V. BeToH, NonyyYeHHbI 3aTBOPEHNEM MOpTNaHALEMEHTa
aucTunnuposaHHoi Bogon (B/L + 0,29) ¢ nocrnepytowuM BBefeHUEM
rpaHUTHOrO LebHa dpakumm 5..10 MM B COOTHOWEHUM NO obbemy —
LiemeHTHoe TecTo:webeHb 1:1. LLle6eHb ans coxpaHeHus B/L| Tecta Bbin
npeaBapuTenbHO HACILLEH ANCTUNNMPOBAHHOI BOAON.

PesynbTtathl xumnyeckoro aHanmu3a mpob Mo copepkaHuo MOHOB
Xnopa npueefeHs! B Tabnuue 2.

Tabnuya 2. KoHLeHTpaLms MOHOB Xropa B pacTBopax

Homep | KoHueHTpaLms noHoB xnopa (r-ake/n) B pacTBope
coctaBa | CrakaHa (B Bepxy) 1 B 9kcuKkaTope (B HU3Y) Yepes:
matepuana | 28 cytok 60 cyTok 90 cyToK 180 cyTok
| 0,855/0,045 | 0,785/0,064 | 0,725/0,07 |0,650/0,24
I 0,875/0,005 | 0,740/0,017 | 0,73/0,017 |0,480/0,038
Il 0,910/0,005 | 0,910/0,010 | 0,850/0,007 |0,800/0,024
v 0,930/0,002 | 0,840/0,008 | 0,780/0,002 |0,770/0,140
Cocrasbl |, II, Il v IV npn ncnbitaHum no yckopeHHon metoguke NT

BUILD 492 Bbinu aHanoruyHbl coctaBaMm 06pasLioB-CTakaHOB Mpu onpe-
JeneHun Ancdy3noHHOA NPOHULAEMOCTM WOHOB Xopa TOMbKO Mpu
rPafMeHTE UX KOHLIEHTpaLWM.

PesynbTathl uccnenosaHns auddy3noHHON NPOHALAEMOCTI UOHOB
Xfopa B LIEMEHTHbIX MaTepuanax no YCKOPEHHOW METOAWKE B TEYeHWe
24 yacos (Tabn. 3) XopoLWO COrnacytTCca ¢ aHanorMyHbIMU UCCneaoBa-
HWSIMM N0 METOLVMKE C BblAEePXMBaHNeM 00pa3LoB TOMBKO NPy rpagueHTe
KOHL|EHTpaLMW NOHOB Xnopa npu ucnbiTaHun B TeveHre 180 cyTok. Pe-
3ynbTaThl UCCMELOBaHNSA, Kak Mo MepBOW, Tak W N0 BTOPO METOAMKe,
nokasanu yYCKOpEHHbIN NepeHoC MOHOB Xropa B cocTase IV BcrneacTsne
HanM4mMs B HUX TPAH3UTHOTO CMOSt MEXAY LIEMEHTHBIM KaMHEM W MOBEpX-
HOCTbH) 3aMONHUTENEN.
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Tabnuya 3. KOHUEHTPaLWs MOHOB X/opa B 3aBUCMMOCTW OT BPEMEHM

XpaHeHus
Homep coctaBa | CpegHsst | KoHLeHTpaLms MOHOB xnopa
matepuana rnybuHa | B BOAHOI BbITSHKKE M3 LIEMEHTHOTO
otbopa  |kamhs (r-ake/n. 10-3) obpasLios,
npo6 (MM) | TBEpAEBLINX O UCTIbITAHUS (CyT):
28 60 90
1 8,75 6,00 5,7
33 4,50 3,50 34
55 3,00 2,75 2,6
1 4,50 4,15 4,1
Il 33 2,50 3,00 2,98
55 2,00 2,25 2,17
1 2,75 3,00 2,97
Il 33 2,00 2,00 1,98
55 1,50 3,80 317
1 4,50 0,70 0,65
v 33 2,50 0,60 0,53
55 1,75 2,50 25

AHanuaupys gaHHble ucnbiTaHus Auddy3MOHHON NPOHULAEMOCTY
ANS MOHOB XNopa MOXHO cAenaTb BbIBOS O 3aBUCMMOCTY €e OT COcTaBa
LieMeHTHbIX MaTepuanoB. TaK, B CPABHEHUM C KOHTPOMbHBIM COCTAaBOM
(1), AncPy3noHHas NPOHULLAEMOCTb LIEMEHTHOTO KaMHsl C Cynep- W -
nepnnactucpuumpytowmmu aobaskamu (Il u 1ll) cyliecTBEHHO Hxe Npu

PaBHOM 11X BOAOLIEMEHTHOM OTHOLEHWM. MnactudnumpyolLme fobasku
He TOMbKO CHUXAIT BOAOMNOTPEOHOCTb LeMeHTa, HO 1 xapakTep nopu-
CTOCTH, @ TaK e BEeNUYMHY MOBEPXHOCTHOM SHEPTM BHYTPEHHUX Mop
maTepuana BCMEACTBIE MOMSPHON CTPYKTYPbl MOMEKYN BbICOKOMONeEKY-
NSAPHbIX OPraHNYECKUX COeANHEHNI nccredyemblx [o6aBOK.
Heobxoanmo 0TMETUTb, YTO BNMSIHWE NNAcTUUKaTOPOB Ha Auddy-
31OHHYI0 NMPOHWLIAEMOCTb LIEMEHTHOMO KaMHS! MPOSIBNSIETCS B OCHOBHOM
B paHHWe Cpoku ero TBepheHus (puc. 3). [uddysnoHHas npoHuLae-
MOCTb ANS BCEX MccredyeMblX COCTABOB MaTepuana npakTuiecku opu-
HakoBa npu 1cnbiTaHuy 06pa3vos nocne 180 cyTok ux TBepAeHNs.
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Puc. 3. 3aBncuMocTb 3hheKTMBHOTO KO3pduLmeHTa
Anddy3nn MOHOB XMopa Yepes LieMeHTHbIe

xJiopa (mm*/ex1 0'6)

maTtepuansl coctasos |, I, lll v IV

s gexruBubiit Koadduuuent rudpysun HoHOB
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The article describes comical processes was penetrated chloride-ions across structure cement.
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Kne6arrok [.H., [Motima I1.C., LLleedoeckuli I1.B.

FEOTEXHUYECKUE OCOBEHHOCTU TEXHONOIMMN YCTPOUCTBA
UCKYCCTBEHHbIX OCHOBAHUN HA 3ACTPAMBAEMbIX TEPPUTOPUAX
CO CNNOXHbIMU MHXXEHEPHO-TEOJTIOTMYECKUMU YCIIOBUAMU

BeegeHue! OnbIT NPOEKTUPOBAHUS CTPOUTENBCTBA WUCKYCCTBEHHBIX
OCHOBaHWUM 3BaHNI U COOPYXEHUA METOaMU WHTEHCUBHOTO YAAPHOO
YNNOTHEHWUS! NOKa3blBaeT, YTO MOBbILIEHNE SKOHOMUYHOCTU MPUHSATBIX
PELLEHMIA, CHUXEHWE TPYAOEMKOCTM NPU UX YCTPOWCTBE MOXET GbiTh

OOCTUTHYTO 3a CYET COBEPLUEHCTBOBAHNA KakK KOHCTPYKTMBHbIX, Tak U
TEXHONOrM4eCckMX napameTpos, onpenenaroLmx Bbl6paHHyI0 TexXHorno-
rnio. I'IpanmbHo 3anpOeKTUPOBaHHbIE KOHCTPYKTUBHO-TEXHOMOrMYecKkme
napameTpbl NO3BONAT NONYy4YUTb Ka4eCTBEHHOE OCHOBaHWe npu MUHU-

KnebaHrok Amumpuii Hukonaeeud, accucmeHm Kachedpbi 260MeXHUKU U MPaHCNOPMHbIX KOMMYHUKauuli Bpecmcko20 20¢ydapcmeeHH020 mexHu-

4YeCKoeo yHusepcumema.
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