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ABTOHOMHAS MATUCTEPCKAS MPOrPAMMA
(«TPAHCAAUMOHHBIE
XUMUHECKUE N BUOMEAULIMHCKUE
TEXHOAOTINW»

Xumms

Haumonanswesi
necnenosaTenscxmit

Tomckumn
roCyAapCTBeHHbIN
yHuBepcuTeT

Hunpamenue NOATrOTOBKH

PAKYAbTET Xummieckuii oakyAsTeT

Popma oby4eHus OYHASs C BIAEMEHTAMMU
AVCTAHLUMOHHOTO OBYyHeHMs

MPOAOAXKNTEABHOCTb MPOrPAMMbI 2 roaa

fi3bik 0By4eHus Pycckuin

BloaxeTHble mecTa 10

YcaoBusi npuéma

MPHEM Ha NEePBbI KYPC MArMCTPATYPbI MPOBOAMTCS HO KOHKYPCHOM OCHOBE MO 3ASBAEHMSIM
AL, UMEIOLLINX BbICLLIEE OOPA30BAHWE (BAKAAQBPUAT AU CMIELIMAAMTET) NO PE3YALTATAM
BCTYMMUTEAbHbBIX MCMbITAHMNA.

BCTYNUTEABHbIE UCMbITAHMUA: IK3AMEH MO XMMUM, COBECEAOBAHME.

Marmcrepckas NPOrPAMMA BKAIOHAET BO3MOXHOCTb OBYYEHMs MO MPOrPaMMe ABOMHOTO
AMNAOMQA COBMECTHO C yHusepcutetom Chemie Paris Tech (PpaHums). Ha 2-m kypce
obyyeHne ocyLLecTBAfeTcs Ha naoLuaakax Chemie Paris Tech. 3a nepuoa obyverus no
OAHOM MPOrPAMME MATMCTPATYPbI BO3MOXHO MOAYYMTH AMMAOMbI ABYX YHUBEPCUTETOB,
YIAYBAEHO OCBOMTL KYPChl XMMUHECKOM TEXHOAOTM U MHXEHEPUM MATEPUAAOB.

KAKOYEBLIE AUCLLUMAUHDI MNP MMbI

BeeAeHHe B ME AULLMHCKYIO
GUOAOTMHECKYIO XMMUIO

MOAEKYASIPHbIE METOABI
B GMOMEAULIMHCKUX
UCCASAOBAHMSAX

OcHoBbI O6LUEeH
UMMYHOAOTHUM

SAeMeHTbl PUN4ECKON
XMMMU B NpoLLeccax

OCHOBbI KAETOHHOMN

GuoAorum XuMu4eckue TEXHOAOTUU
XKUIHEAESATEAbHOCTHU
= U AUArHOCTUKU KAETOYHbIX B MeAUUMHE.
cUucTem BuomarepuaroseseHme

MoAeKyASpHas OHKOAOTUS

OCHOBbI METPOAOTUM, CTAHAQPTH3ALMU U CePTUMKALIUM B OBAQCTH paspaBoTku U
NPOU3BOACTBA PAPMALLEBTUHECKUX CYBCTAHLMI U GUOMEAULIMHCKUX MATEPUAAOB

Maructparypa (TPAHCAALMOHHBIE XMMUYECKME U DUOMEAULIMHCKUE TEXHOAOTUM) =

* MEXAUCUMN/IMHAPHBIE 3HAHWUS Ha CTbiKe
XuMum, Gruonorum, hapmakonoruu,
KNETOYHOW N MONeKyNsipHoON 6rome AnLMHbI

* CTaXWPOBKYM B BEAYLLMX MAPOBbIX
yHMBEpCUTETaxX

* UNIOM MEXAYHAPOAHOTO YPOBHS!
* KOMMETEHLMM MO NPOBEAEHUIO

LOKNIMHNYECKWX U KITMHUYECKUX UCTIbITAHWIA,
paspaboTka TEXHONOT4EeCKoro
pernameHTa, ceptuukaLmmn, MapkeTuHry u
MasioTOHHaXHOMY MPOV3BOACTBY
npoaykTa

KOHTAKTbI

MeHeaxep nporpammel: LilanoBasosa EaeHa, +7 (953) 928 15 49, elenasé691@gmail.com
3aseku ocTaBAsiTe Ha caite: smii.tsu.ru/ru

chembiomed

* paboTa C HOBbIMU TEXHONOMUAMMN

* OCBOEHME MOJIHOTO LMK/A NOMYYEHUs!
NPOAYKTa: CUHTE3-UCCNefoBaHME,
[LOKNMHWYECKME UCCNIeA0BaHS,
cepTUtMKaLMS, MapKETUHT

(K| chembiomed () chembiomed

000 «AAPAPM)
(r. Mocksa)

Ul

@ ANUKM

o;o DapMKOHTPaKT
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UNIVERSITAT
— IDELBERG
WesTrASCHE
Wioneums-UniversiTkr
MowsTeR

BICCAD .
Biopharmaceutical Company

Hpo Jui

® rpynna KoMnaHuii

Xnmmseckmm
PaKyAbTET

CAE MHCTUTYT (Y MHblIE
MATEPUAAbI U TEXHOAOTUM)

MPEMMYLLECTBA NPOrPAMMbI

OBy4eHne COBPEMEHHBIM
XMMMYECKMM U BUOMEAMLIMHCKUM
TEXHOAOTUAM OCYLLIECTBASETCH HO
6a3e Hay4HbIX LEeHTPOoB TIY, I.
Tomcka, YHMBEPCUTETOB
lenaeasbepra u MioHCTEPQ
(fepmarms)

BeayLume 3apybexHblie
POCCUMCKME CNELIMAAUCTDI

MHAMBMAYQABHOS OBPA30BATEABHAS
TPaeKTopUs

boaee 30% y4eBHbIX AUCLIMNAMH
COCTABASIOT KYPCbl MO BbIGOPY

BoCTpe6oBAHHOCTb CMELMAAUCTOB
MO TPAHCAIUMOHHBIM XMMUHECKUM
1 BUOMEAULMHCKUM TEXHOAOTUIM

AYLME NMPENOAABATEAU I

Kypauna Upuna AnekcanapoeHa
PyKoBOANTENb MarucTepcKoi
nporpaMMbi;

A.§-M.H., AoueHT, npodeccop Kadeapbl
HU3NYECKON 1 KONNMONAHON XMMUM XD
TIY, 3am. 3aBeqyroulero naéopatopuein
TPAHCNALUMOHHON KNETONHON N
MOneKynspHon 6uomeanunHbl, HA TIY,
Tomck, Poccus,

Kxbiwkoscka lOnua Neoprueena
COpyKOBOAMTENb MaruCTEpPCKOR
nporpamMMbi;

A.6.H., npoeccop, 3ae. naéopaTopuen
TPAHCNALUMOHHOW KNETOYHON 1
MOnexkynapHon uomeanumnHel, HA TIY,
Tomck, Poccus.

YHusepcurer lepenséepra,
MeauuvHexkuia akynbTeT, Saseaytolas
OTaenom BpoxaeHHoro MmmMyHuTeTa u
WMMyHONOrM4ecKoin TonepaHTHOCTH
WHcTtuTyTa TpatcdysuoHHon
MeaunumHbl 1 UMMyHonoruu,
MaHHreim, Mepmanmna.

Pa6oe Bauecnas Banepbesuy
A.M.H,, 33MeCTUTe/lb NpeKTopa no
Hay4HOW n neveéHown padote HAN
Kapawnonorim Tomexoro HAMLL,
BEAYLUMA HayYHbIi COTPYAHUK
NaGopaTopuM TPAHCNALUOHHOM U
KNETOYHON GuomMeanumMHbI HA TIY.

Yypuxa Enena leopruesHa

AM.H., npodeccop kadeapb!
OpraHu4ecKkomn xumun Xo TIY, spay
MMMyHONOr-annepronor, npodeccop
Kadeapbl natopuavonorum CuerMy,
Y1€H POCCUICKOM accoumaumm
aNNEPronoros 1 KNMHUYECKNX
VMMyHON0roB, ToMcK, Poccust

Xaiiupux Jlotap Anbdpen

A.X.H., B.H.C. nabopatopuu
TPAHCARLMOHHOM KNETOYHOM 1
MONEKYNAPHORA GomeauunHb! HU TTY,
Tomck, Poceus

President of marcotech oHG, Honorary
professor of the Westphalian Wilhlems
University, Muenster PykosoauTtens
6/10Ka MHHOBALMOHHbIX MaTep1ancs
ANA pereHepaTUBHON MeAULIMHBI,
MioHcTep, lepmanns

NIDAP

Universiteit
Leiden

TOMCKI HALWOHATLHG!
VCCNEAOBATENLCKIMA
MEAULMHCKWIA UEHTP
POCCHCKON AKAREMV N HAYK




TecTtupoBaHue
® 4Kypc
bakanaspuat

11 2 cemecTpbl

. TSU

® 3 n 4 cemecTpsbl
Chimie ParisTech

* 5cemecTp

® CnPT

. CTaXkupoBkKa

‘6 cemecTp

® 3awwuTa A
2 punaoma :

(TSU, Chimie ParisTech)

TBOA

obpa3soBaTenbHan
TpaeKkTopuA

% ‘;A_

Chimie ParisTech + TSU

MexancumnamHapHasn
MarumcTtepcKasa nporpamMmma

ﬁ’ ABOVIHOFO AUnaomMa
«TpaHCAALMOHHbIE XMMUYeCKue
M buomegULIHCKME TeXHON0rum»

Chimie Paris

nmmmn-clnh <
Tomckuin <)
rOCYAapCTBEHHbIN

yHuBepcuteT 74

ParisTech

Chimie ParisTech (PpaHumn) -
dpaHuy3Cckas  BbICLWIAA  LWIKOAa,  4YaeH
obbeanHeHua ParisTech. MNpecTuykHoe
obpasoBaHuWe B HamnpasieHUM XMMUYECKOWN
TexHonormm

HanpaeneHue nogrotoBku:
TexHnyeckoe

YcnoBua yuyactua:

1. CpegHuii bann ycnesaemocTtu

He Huxe 4.5

2. PekomeHgauma pgekaHa darynsteta/
Hay4HOro pykosoguTens

3. YpoBeHb  aHmMNCKOro/dpaHLy3cKoro
A3blKa He HUXKe upper-intermediate.

®opma obyuyeHus: ouHas
MpogomxnTenbLHOCTb NPorpaMmmbi: 3 roaa
A3bIK 06y4eHun: GpaHLy3CKNIN, aHIUNCKUIA

Mpn ycnewHom OKOH4YaHWUK MNPOrpammbl
ABOMHOro aunaoma, ctyaeHTsl Chimie Paris-
Tech gononHWTENbHO MOAYYalOT CTeneHb
marmctpa B TIY, a crygeHTtel TIY
A0MONHUTENbHO nony4aroT cTeneHb
«Diplome d'Ingénieur de Chimie ParisTech» B
Chimie ParisTech (cooTeercTByet creneHu
MarmcTpa B 06/1aCTV MHMKEHEePHBIX HayK).

WWW: http://smti.tsu.ru/ru/diplome-ding-
enieur-de-chimie-paristech/

Tenecdon: + 7(3822) 78 56 21

E-mail: gulnara.voronova@gmail.com
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ANALYSIS OF METHODS OF MANUFACTURINGFOAM CONCRETE BASED ON WASTE
OF METALLURGICAL PRODUCTION
F.S.Tashmukhamedoy@.D.Nabokin, V.A.Nasyrov
Scientific Supervisor: Associate professor, Ph.D. A.B. Steshenko
Tomsk State University of Architecture and Building, Russia, TosgiSolenaya 2, 634003
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AbstractThis article discusses how to use metallurgy waste in the productiomrofdoncrete. Analyzed the
characteristic features of the use of waste and their impact on the physico-mechaojatips of foam
concrete.

:dimZevghc ijh[e_fhc gZ k_]h~rgyrgbc ~ _gv yley Ilkihfbheerggudhebqg_ Kkl
hloh”~h\ ;ukljh_ jZa\blb_ ijhfure_ggh]h ijhba\h~kI\ZIAjdbukbduJhfrgrhx*\* e K
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aZljyag_gb_ hdjm Zxs_c kj_"u ijhfure_ggufb \u[jhkZfb bkdhiskdthiZ atidkh\ ihe
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h[h]zZlbl_evghc fZ[jbdb
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k\hcklI\DfeZkkbnbdzZphbyindZdZgZ gZ jbkmgd_

>eykgb ' _gbyaZzZl]ljyag_gbyhdjm Zxs_ckj_~ubkhojzZg_gbyijbjilhAgkbjvkmjkh\g_
kl_i_gvbkihevah\Zgbyrezdh\b”gh]hphldhmnikhklzle yNwdBo bkoh~gh]hkujvy
Bkihevah\zZgb_ hloh~h\ ~Z_| \hafh ghklv j_rblv g_ lhevohighwdhmlelbqr kglmx ijh
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Lhfkdbc JThkm~ZjkI\_gguc ZkbjmlbIdlewjgihc mgb\_jkbl_|I
Jhkkby ] Lhfkd ij KheygZy
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CATACOMBS.THEBEGINNINGOFTHECHRISTIANWORLD. ICON PAINTING.
V.G. Yakovenko
Scientific adviser: senior lecturer Ya. Yu. Shklyar

Tomsk State University of Architecture and Buildiiussia, 634003, Tomsk, Solyanaya sq., 2
E-mail: grerx@mail.ru

Abstract Influence Christian painting of frescoes in the catacombs on the iconograyflugniceof Christian

catacomb®n architecture and temple building.

K_lh~rgy fu gzZ[ex”Z_f ihkl_i_gguc ijhp_kk \hajh *_gby jewvkkdhc\ ijZ\hke.
kh\j_f_gghf h[s_kI\_ < hkgh\_ ijZ\hkeZ\ghc dmevlhgjluk kil hlgljahigy| g g ko h
I_jibfhklb Ilhke_ j_\hexpbb ] p_gghklgu_ hjb_glbkd\_mgjtzkbve bemjgrbo
l[jZ"bpbc jmkkdhc ijZ\hkeZ\ghc dmevimju Ex”*b kIBE2gKkRA[W\ZIvI qglhkohhkl
jmkkdhc dmevimju b yley |Iky _]1h g _hlt fe_ _fhc gzZklvxk _Glzygy yeewghkey az”
\kihfgblv hkgh\u *j_\g_ojbklbzZgkdbo lIjZz*bpbc _\ "bagb b Zjobl_dImj

Dzlzdhf[xuwlh h]ljhfgu_ fgh]l]hmjh\g_\u_ 1Ze_j_b azZhmh¥gguZxsbdh”u b
ijhkljzgkl\h ih~ Jhjh~hf Hgb \hagbdeb \ “"hojbklpietkdydx *"wighoirhe<k J]hlZcguo
eZ[bjbglh\ KZfu_ ~j_\gb_ ojbklbzZgkdb_ dzZlzdhf[u lg@@&k by jgldbd_ bHhg'tm
gw I_j\u_ jbfkdb_ ojbklbzZg_ ih”\_jlZebkv ]lhg_gbyf >eyaxdhjhg gy hljy
ihdhcguo ih j_eb]lbhaguf dZghgZf \_jmxsb_ bkihevah\ZedzZfaglljeh£4ghbu_ Imnt
ihra_f_evyo hgb gm\ki\h\Zeb k_[ylAd[ dZhWijbdkhkbb azZzdhgu azZij_sZeb ij_ke_*"
ex"_c¢c gZ dezZ dbs&oblzdhf[Zo mkljZzb\Zeb fhe_evgb b ih]j_[Zevgu_ dZf_ju
eZ[bjbglu jZkrbjyeb kms_kl\mxsb_ dhjbrhju ~_ eZRbjgdZbinh*"bofglogdb"h\
khklZ\eyeZ hdheh # f \ukhlz ~hklb]jh¢gbpu Mmk@BbAZeb ih h[_bf klhjhgZz
dhjb~rhjh\ '\ g kdhevdh yjmkh\ < dZ~h_ m]em[e_gbkdhlefvdtiZzelb eh*"ighhbeb
mkuiZevgbpu aZfmjh\u\Zeb dbjibghf dzZf_ggufb igZlhibb®Bw Jbfa HidgbhtZebkv
\uoh”u \b glbeypbhggu_ rZolu AZohjhg_gby \ dZlZdhf[Zo h[jZadkgdebkv ba ¢
\ez"_gbc Jbfkdb_ kh[klI\_ggbdb mkljZb\Zeb gZ ijbgEZ™eghgdygmk bh]meEkldeb
p_euc k_f_&deci dm”"Z “himkdZeb k\hbo gZke_"ghbdHh dglejzayd b pm Ji vt ljinggdabip
b bo ijz\zZz gz fhlbem < ~Zevg_cr_f bo ihlhfdb iZgko\WbVribimRd2detbkl|bey
ihlj_[_gby gZ k\hbo mqgzkldZo _~bgh\_jp_\

Oh”u khhiI\_lkI\h\Zeb ]jzgbpzf \ez”~_gbc b [ueb kh_"blyalglue *ggifb ~"jm]h
]Ze_j_yfb h[jZzah\u\Zy j_rzldm G_dhlhju_ dzlzdhf[u ij_6kkZbhdylebgkhfhd¢hhI\_
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FH>?EBJH<:GB? F?0:GBQ?KDBO K<HCKL< L<?J>?XS?=H
IHJLE:G>P?F?GL: I1JB <=0B0< A:<BKBFHKLB HL <J?F?GB =B>J:L:PBB
> : FboZg¢ehM >mBhW =ZZ]
GZmqguc jmdh\h”bl,dvl ¢hEK_gl Dhjh[dh\
Lhfkdbc Jhkm~ZjklI\_gguc Zkbjmlbldlewjghc mghb\_jkbl_|I
JhkkhyLhfkde KheygZ $34@3
E-mail: dimamitb55@yandextu

MODELING OF MECHANICAL PROPERTIES OF HARDENING PORTLAND CEMENT
W/C=0,30 DEPENDING ON TIME OF HYDRATION
D.A. Mikhailov, D.O. Dudoy, |.E. Haag
Scientific Supervisor: associate Professor, PI5.V. Korobkov
Tomsk State University of Architecture and Building, Russia, Toskjanaya sq., 2, 634003
E-mail: dimamih555@yandex.ru

Abstract. The article deals with the time factor affecting the mechanical properties of hydrattahB@ement.
The mechanical properties of 18 samples of processed cement stone were obtairtbd fraohine Instron
3382. The given properties were analyzed by means of the software complex @dgiengineering
mathematical software Mathcad. The research results are described.

<\_~_gbK\hckl\Z [_lhgz baf_gyxlky \ ijhp_kk_ nhjfbjh\Zgby _]h kljmc
ihke_"mxs_]h mijhgqg_gby Wlb baf_g_gby gZb[he__ agZfyjbwlenigu gZ i
nhjfbjh\Zgby kljmdIimju Z hkh[_ggh \ i_jbh” ij_\jZs _ddbjuik_\hiyghrad\ké_kigm
IN_jAmx kljmdIimjm [_lhgZ h~rgzZdh ihkl_i_ggh k \hajzZk&bfjZIlhgRy hgbf agdVmo Z
hij_~_ey_ | baf_g_gb_ k\R¢kI\ [_IhgZ

P_f_gl ij_"~klzZ\ey_I kh[hc ]b”"jZ\ebg_kdbc \y'msbc fZl_jbfZeb\dgbyuk \ ijhp
\h~hc b ij_"\Zjbl_evgh]h azZI\_jr_\Zgby gZ \ha"mogdjEshé&Zlyv lijhlyajizdylvljb
I\_j~_gbb ihjlezg”p_f_glzZ ijhbkoh”bl jy”~ \_kvfZ Kkeholjglmog_rkwding_ jk&kebc
Lbibgqgufb j_Zdpbyfb ~ey I\_j» gby ihjleZzg”p_tbwplA Is Kim]poewylky j Zdpbb
]b~jzlzpbb ijhl_dzZxsb_ k ijbkh_fHg_gb_f \h*u

P_evx gZklhys_c jZ[hlu y\ey_lky bkKejghkEZgb I\ aZdgbip 1b"jZIbjh\Zggh]l
ihjlezg”p_f_glZ k \h~*hp_f_glguf hidhexplhxff_ozZlgwg_kdbo ozZjzdl_jbkled \ I_q_gb_

Wdki_jbf_glZevgzy g4Kdg_kI\_ bkoh”~ghlh fzZl_jbzZez "ey ijh\_"~_gby bkiu
\u[jZg ihjlezg”p_f_gl deZlRZ; Pbf\h~"Z \ dhebg_k[oh”bfhf ey ihemqg_gby
\h~hp_f_glghlh highr_dblylhlh\e_gb_ p_f_glgh]lh |I_klIZ ijh\h*"betku \"jZ[hjZIlhjt
LKI L=:KM khlezZzkgh =HKI©P_f_glu F_Ih?u hij_~_e_gby ghjfZevghc ]Imklhlu
ko\Zlu\zZgby b jz\ghf_jghklb baf_[8). gbke h[wwltgdh \ f_IZeebqg_kdbo nhjfZo k jZa
yq_ _ &k20x ff [ueh azZnhjfh\zZgh h[jZzaph\ AzlI_f dz ~"Zy nhjfER|htef *"&XeZkv gZ
m~Ze_gby baebrdh\ \ha”"mozZ >Ze__ k \_jog_c ih\_jogldbld_khifu<@d™gwefyebkv
mkeh\b_f ijb nhjfh\Zgbb h[jZaph\ yley_Ilky kh[ex"_gbljdpz\bbcelvagh RS _h\]bhf
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jZzajmr_gby h[jZaph\ 1j_~ \édZddib\kdbl & z¢lphi\_IkI\m_| gZijy' _gbx i_j_ohAZ
hl ebg_cghc az\bkbfhklb d ieZklbq_kdhfmleZkhthgfhjkihZ gz Zdl_jbam |
ijhly> _gghklv iezklbq_kdhc h[eZklb b fh _I [ulw_hg_g mZ"imhjZaghyfb

khhi\_lklI\mxsbfb ij_~_em ijhgghklb b I_dmqg_klb jbkHjEkghc £bdnyflbbgh cikb
Z[kpbkk Fh”mev mijm]lhklb ozjzdl_jbam_Il bgl_gkb\dhkl[yZggdhie gy kiljinqgh
mijm]bo "_nhjfZpbc >ey hp_gdb fh"mey YhifmHhkZb edjb\ovghf mgzZkld_
Ziijhdkbfbjh\Zebkv aZ\bkbfhklvx

A Gf/(l)

1" _V+ijbeh _ggh_ gZzZijy' HgB _nhjfZpby dhgklzglz 1Zj@fol4jzdl_jbam_I

bgl _gkb\ghklv mijhqg_gby b y\ey Iky hp_gdhc fi4lmey mijm]hklb h[jZaph\
AZdexq .dkZdbf h[jZzahf bkke_ "~h\Zgb_f oZgbq_kdbo k\hcklI\ ilqjhezZg”p _f_

gZ djb\uo gZijy _dbnhgZpby \u”_eyxlky ke _"mxsb_ klZ~bb i_j_oh~gZy

ieZklbg_kdzZy hRKezZkhbebq_gb_f \j_f_gghlh hlj_adz I\_j*_gby [_IhgZ ih\urz

ijhgghklb b mf_gvrzZz_Ilky iehsz”"dZ |I_dmqg_klb ~_nhhhfgihh@gbf gZ[eXxeZ Iy f

\ukhdZy iehlghklv baehfh\ b h[jZapu jZajmrZxlky ojmidh

KIBKHD EBL?J:LMJU

1. Dmag_ph\Zz B G =b”"jZ\ebqg_kdb_ \y'msb_ \_s klI\Z mq_J[gh_  ihkh[b_
JZsmidlgZ DhkZq : N =mlIZjHYRdG Kh{:>B 74c. %

2. =m[Zc”"meebgZ : F Bkke_"h\Zgb_ ijhp_kkh\ ]1b*jZIZpblh_glZ\ fiNhgBYbihjleZ
|_jfbg_kdh]l]h ZgZebazZ =m[Zc"meebgZ : F Eu]lbgZ gZA: :0Zebkigdbd: G |
dZzazgkdh]h |_ogheh]bq_kdh]R20h2gb\_jEb15-17. =+

3. =HKL - ©P_f_glu F_Ih~u hij_~_e_gby ghjfZzevghc ]mklhlu kjhdh\
b jZ\ghf_jghklb baf_g_gby h[t_fz?

4, :[aZ_\ X Lkjhgghklgu_ oZjzdl_jbklbdb [_Ilhgguo h[jZaph\ ijb ih\ur_gguo I
:[az_\ X : =gujy : B Dhjh[dh\ K ¢ <=Zigdkddhbk&h]h Jhkm~*Zjkl\_gghlh

Zjobl_dlrkighbl_evgh]h mgb\ 2B |Z+ ke -197.
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ANALYSIS OF FOAMING AGENTS FOR THE PREPARATION OF FOAM CONCRETE
N.E. Ryabtseva
Scientific Supervisor: Associate professor, Ph.D. A.B. Steshenko
Tomsk State University of Architecture and Building, Russia, TomdkaSaya sq., 2, 634003

E-mail: ryabtseva96@mail.ru

Abstract. In this article, a comparative analysis of the foaming agent for the preparaf foam concrete
according to their physical and technological characteristics. Particular attentiagivisn foam properties

obtained by using synthetic foam concentrate and protein, using approgGhtelogies.

<\_~"N_gbKh\j_f_gguc jughd kljhbl_evguo fZl_jbzZeh\ h[ezZ”Z_Illhf[rbjguf ZKk
yg_bkluo [_lhgh\ bf__Ilky hljhfgh_ dhebq_kl\h kZfuo jEpg&o W hhfEgdigh ba
kbkl_fZlbabjmxlky ih \b m \y'ms_]lh kihkh[m I\_j*_glgZ q_ngddkp b kidhzké\| goh f m
ihjbaZpbb \bAm dj_fg_a_fbklhlh dhfihg_glZ Hdghkkbmdbdhggb\gy\ey_ Iky
deZkkbnbdZkbhgkhim ihjbaXZmbmzxl Ijb kihkh[Z kha”~Zgby ihjbklhc kljmdImju vy

i_gh[_lhgh\ ]Zahh[jZaahEZglihgu ]ZahkbebplZljzah\Zgb_ i _gh[_lhgu i_ghkbeb¢
b1l » Zwjbjh\zZzgb_ Zwjbjh\Zgguc yq_bkluc [_lhg zZdZbphi{Zgguc ygq_bkluc kb
I gh[_lhg dzd | _iehbaheypbhgguc b-I_dbbhklmaypdbhhgoguc kljhbl_evguc

fZl_jbzea\_kl_g k gZgzZeHBkh[_\9gghklvx wlh]lh fzZl_jbzZzez y\ey_Iky ihjbklZy k
hijZzam_fzy azZ kqg_l \\_~_gbZkl\hjkkhkkZz\pbZevguo i_ghh[jEZa]ihhlee gb
i_gh[_Ihgguo [ehdh\ hkms_kl\ey_Ilky khlezZkgh j_fpijhmi&figh_lrkbbdbjmZodb _
bglj_"b_glh\ \ aZ\bkbfhklb hl g_h[oh”bfhc [2hlghklb dhfihablz

<k_ \b”u j_p_ilmj ij_"mkfZljb\Zxl gZebgb_  ke_"mx$pomskhklZ\eyxs
(ihjlezg”p_f_gl impphezZgh\uc b rezZdh\uc ihjlezg/p ff gz gbd HKHkmghb_
ihjlezg”rp_f_glgh]h Xetjgdgjza fbklu_ dhfihg_glu i_khd d\zZjp_\uc fhehluc
d\Zjp _\uc f_edbc g_fhehluc Ibiz fdglZlebliuahemdhevgh]lh k'b]JZgby rezZd ~"hf_g¢
dhl_evguc fhehluc fhehlu_ Ilj_i_e Imn i_ifaghhledbagthlzb ép de__dZgbnhevgl
kfhehkZihgbgh\uc Zexfhkmevnhnkdgblgébucko\Zlu\Zgby “ey p_f_glz oehjbl
dZevpbc “b~rdh_ kl_deh ihem\h”~guc ]Jbik k\h¢hAdbkeuc Jebgha_f

H[_ki_q_gb_ dZq_kI\Z Jhlh\uo ba”_ebc azZ\bkbl hl [Hhavrh]ihfdgkbke_kI\Z 1
j_p_ilmjlglogbg_kdbo H~”bg ba \Z'guo bg]j_"b_glh\ i_gdgH[lhijihdpheazkbkbb hl
ieZklbg_kdzZy mkz~dz b ijhgghklv y\ey[3H]y i_ghh[jZah\ZI|_ev
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< aZ\bkbfhklb hl ijbgylhc I_ogheh]bb ba]hlhkehgbamixIkly[ kihglZ Ibly_kdb _
beb [_edh\u_ i_ghh[j2ahhZlheébl\ _gguc ijhp_kk balhlh\e_gby i_gh[_lhgZ j_Zet
ijZ\beh ih "\mf I_ogheh]lbyfhcdeKkkjbd_kgdgb_f [_edh\uo i_ghh[jZah\ZI_e_
h~rghklZz*beghickihevah\Zgb_f kbgl_Ibg_kdbo i_ghh[jZah\ZIl_e_c

JZkkfhljbf dzd kbgl_Ibg_kdbc i_ghh[jZah\ZI_iewhgbhhgZxg 2 blg\th\&k |\Zy
kdhjhklv b kjhdb ko\zZlulZzgby i_gh[_iihggh&lgikkwzZjzZdl_jbklbdb i_gh[_lh¢
momA~rzZxlkiy gh[ehdgzZ hkgh\_ kbgl_Ibg_kdbo i_ghh[eZatAxNukehdbf
\h~hih]Jehs_gb_f glh kdagau\d_lehaZsblgajzdl_jbklbdZo b fhjhahklhcdhkll
g_\hafh ghklv ihemqgZlyenglbbgbiadhc iehlghklb

Ilheh bl _evgufb dzZqg_kI\Zfb yq_bkluo i_gh[_lhgh\ baktbld\el bggkdboZ hkg
i_ghh[jZzah\ZI_e_c yleyxlky kegh'mikzsdh\Zl_eb baltkhZbeab\Zxighjh~ghlh
djimighlhggzZ ghlh ijhfure_gghlh kujvy b ihlhfkihtbgb kdh ctka¥ _hdyijlibb d iZjlbb
1Zd "_ kbgl_abjh\Zggu_ djmighlhggZ gu_ obfbq_kdbnn\ ddbkdw ghwhljhhbbbkzf
i_ghh[jZah\ZI_ev bf__1 g_\ukbhdmxbg_fgdb_ i_ghh[jZah\Zl_eb bf_xI ijh*he bl
kjhd o0jZg _gby \ ijZdlbg_kdb ex[vuoamfgeh\byofy bkihevamy J]hjygmx \h”
kbgl_Ibqgq_kdbc i_ghh[jZah\ZI_evhjfJBgdmhéZldh\uimkd fhgheblgh]lh i_gh[_lhgZ
g_h[oh”bfhklb bkihevath\ZdvijZlhj

H~rgZdh [he__ mklhcgb\u_ i _gu h[jZamxlky gZ hkgh\_ JhedmZofuoghh[jZ:
ba jZaghh[jZaguo \_s_kI\ eb[h iheghklvx khklhysbo ba [_edZ _ebdokh”_j Zs
dhebq_kI\Zo WIb [_edb bale_dzZxlky ba djh\b jblhlgudiuh ®_Idgkl_ic jv_\
ju[v_c g_rmb “fuoZ fZkebgguo dmevimj ZdlhjhfihémigzZ bfauojtb’amfhehdZz

ljb ijhba\h”kI\_ i_ghh[jZah\Zlbkhlguda [_edh\ ihke_"gb_ ij_"\Zjbl_ev
]brjhebamxl 1Zd dzZd ijh"mdlu bo ]Jb”jhebazZz h[ez"Zxl i]lgjhtdtBafmxes ¢ \ukh
kihkh[ghklvx qg_f bkoh”rgu_ [_edb b ijhl_bgu

|_ghh[jZzah\Zl_eb gZ hkgh\_ hj]l]Zgbg_kdbo \_s_kI\ bf_xlgke\émxslbaZj_bfn
kh[hc m\_ebqg_gb koRipHddhXgby b I\_j» gby i_gh[_lbgghc[fZKky ijbf_g_gb_
mkdhjbl_e_c b “jm]bm\ te[lZdbdZxsbo ijhqghklv i_gh[_lhgZ klhcdhklv i_gh[_Ih
kms_kI\_ggh \hajgkfizg |l _ b hlebgz_lky h~rghjh~rghc kljmdIimjhc b ]b”jhnh]
;eZlh~Zjy klhcdhklb "Zgghlh i_ghh[jZzah\Zl_ey _]h \habhddhdbkihe viadhXlgzrey
kljhbl_evguo h[t_dlZo ijb |I_filgKImj_ ~h

<k_ [_edh\u_ i_ghh[jZah\ZI_eb ij_~klZ\eyxl kh[hc iblZI_Mgmk*Zj_~m "
fbdjhhjlZzgbafh\ IThwlhfm \ bo khklz\ \\h*yl Zglbkyitthdbjujo a_igbh[pZah\ZI_eb
I _jyxl k\hb k\hdklléeBgbl_evgu_ hkh[_gghklb hjl]Zgbqg_kdbodzggkh\hZzaph\Alv e c
klevgh azZ\bkbl hl dZg_Kkdj\Zd koajXg_gby h]ljvgdhgdZgy klhbfhklv azZ kq_l “~hjh]b
kujv_\uo dhfihg_glh\ b bo h[kZd{ibldblj [h\Zgby d mkeh\byf o0jZg_gby Ijhl_
i_ghh[jZah\ZI_eb “he’ gu ojZgblvky ijb hij_~_e_egbohdhl_Yukjizd mfuqod ok
[he K b g_ kebrdhf glmadHcgx gmey IjbijgpZlpgh\h]lh i_ghh[jZzah\ZI ey
gZ[ex™Z_lky ~_gZImjzZpbyhlZeldEZdb_ i_ghh[jZraev@h_g& \h~_ k |_fi_jZImjhc g.
\ur_ K ?keb \h~zZ bDbf__| [he__ \ukhdmx I_fi_jZImjm gZgbgdghlyky ijhp_
i_ghh[jZzah\ZIl_ey WIih ijbYh”biljdjiZzkoh”m "hihegbl_evghc g_klZ[bevghklb
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i_gh[_lhgghc
| _ogheh]bc

Kjz\g_gb_
ij_"klz\e_gh \ 1Z[ebp_

kf kb Hj]Zigbqg_kdb_
ijb]hlh\e_gby

i_gh[_lhgZ k

b

i _ghh[jzah\ZIl _eb
ihnfhsvd _dh§hd g jlkhhjdkihevah\Zlv
hilZzgbq_kdb_ i_ghh[jZah\Zl_eb \ dymek]BEbbxaglhdh\e gby i_gh[_lhgguo ba”_eb

b adgbq_kddbdckI\[_edh\uo kbgl_Ibgq_kdbo

K\hckI\Z i_ghh[jZah\ZI_e_c

:KIBJ:GLH< B F
©1?JKI?DLB<U J:A<BLBY NMG>:F?GL:EVGUO G:MD?

ij_~ihqglbl_evgh

LZ[ebpZ

i_ghh[jzah\Z|

] : . Kbgl_Ibqg_kdbc
<b”™ "h[Z\dDb ;_edhluc i_ghh[jZah i ghh[jzan\Zl e
GZbf_gh\Zgb_ BioporExtra Foam X I;-2000 'j_dhf4
10001200
lehlghklv d] f di d] f dr d] f dm d] f dr
lhdZaZlpHe v 7,0-8,0 7,0-8,0 7,0-10,0 7,10
Dhgp_gljZpby jZ[hqg_1} 1:60 1:50 1:30 1:40
Djzlghklv i_gu 8 6 7 12
<uoh” i_gu ba d
i _ghh[jZah\ZI ey 10001200 e 830 e e e
Klhcdhklv ihemqgZ_fh 98% 98% 90% 99%
Kihbfhklv jm[ d] 65 75 130 50
AZdexq_glbZdbf h[jZzahf \ oh”_ ZgZebaZzZ i_ghh[jZah\Zl_e_ ¢ [ue k"_eZc¢

ijhba\h~kI\_ i_gh[_lhgZ g_h[oh”bfh mdbow\ydyvktlthatkd\z i_ghh[jZamxsbo

"h[z\hd hkh[_ggh klhcdhklv b djzZlghklv ihemqgz_fuo[Z\dKEglZdbg_kihbfhklv
i_ghh[jZzah\Al[j&Zam_I| [he__ mklhcgb\mx i_gm g_ \azZbfh”_ckl\m_ b & ~"h[zZ\dZ:
Ihfm jZkoh~ Z agzZqbl b k_[_klhbfhklv fZI_jbzezZ ijhbgkh”~blGla_Fhevrb

bkihevam_ | gZlmjZevgu_ 1Zzd dzZd wkidhic r[Z alhi\hkghkk [twdhe

kljhbl_evkI\Z

i _ghh[jzah\Zl_eb

KIBKHD EBL?J:LMJU

1. Ljzf[h\_pdbc <1 Yq_bkluc [_Ihg \ lbH\jevkighf Kijlfghediby <K -33

2. Dmqdbg ? = Hkh[_gghklb ijhba\h”kI\Z i_gh[_lhgZ b_kh\j<fkbgthd ;k[lhlymBh\Zg
< = Rmoh\2D0% 2 « 2K

3. Dm~ydh\ : B KIl_r_gdh Dhgmr_\Z < < Kgjdkidg H ib_Eu oghedMb _gby
mkzZ~rdb g_Z\lhdezZ\gh]lh i_gh[_lhgZ b ih\ur_gby deklgdd ih=ijkkghtklb
(58). tK  -139.

4. Dm~ydh\ : B
p_f glghlh i_gh[_lhgZ
10.22226/241(®5352015-1-3-6

Kl_r_gdh Bkke_"h\Zgb_
_kl_kI\_gghlh I\_j~ gby

\ebygbhdHpekiZgEb g\ kadl)\Z ]e
Ibkvfz ¢ fZ46.DOEeZo
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