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I'pynna KoMnanuit 3PKO - ogna ua kpynueiiwm
KOMMNaHWH nuLeBoi npoMbiwnexHocTy Poccun,
BEPTUKANbHO-MHTErpupoBaHHbI# NPON3BOAUTEND XKHPOB
CNeunanbHoOro Ha3HayeHua, CNoNb3yeMbiX B
KOHAUTEPCKOM, XxneboneKkapHoi U ApYrux oTpacnax
NULLEBOM NPOMbILNEHHOCTH, U KPyNHeiwui nepepaboTumk
oTeyecTBeHHbIX MacnoceMsaH. «3DKO0» - sepyuiui
3KCMOpPTEP NOACONHEYHOr0 MAcNa; NPOAYKUMA KOMNAHUK
nocragnservca B 50 cTpau Mupa. «3®K0» - nponssogutens
NPOAYKTOB NUTAHWUA - MaMOHE30B, PacTHTENbHbIX Macen,
KeTYYynos W COycoB, HOrypToB U Monoka 8 Poccuu, nog
TaKUMK WKPOKO M3BECTHbIMU Bpenaamu, Kak «Cnobopa»,
Altero u Violio.

InasHasn onopa B PasBUTUKN KOMMNAHMK = 3TO MHHOBaUMK. Ham HHTEPEeCHDbl cnepywuue
TEXHONOrHYecKe HanpasnexHus:

BHOTeXHONMOruM Macen ¥ KUpos

UuHoeauum - punocodus buaneca MK «3MKO»

OcHOBHaA WHHOBALMOHHas aKTUBHOCTb pa3BUBaeTCA
B C/IeAYIOLMX KNIoYeBbiX KoMnaHusax Mpynnbi:

Knioyego# ueHTp uccneposanmi n pazpabdorok (R&D) MK «3DKO»; oH ocHauieH
=, BbICOKOTEXHONOrUYHbIM 060pPYAOBAHMEM, NO3BONSAIOUMM NPOBOAUTL MONHLIA UUKN
= ncenegoBanui: or nabopaTopHbiX 4o npoMbiWneHHbiX. Ha TeppuTopun co3gaxa
5049
MHPPACTPYKTYPa ANs 06y4eHus, KOMPOPTHOTO NPOXXMBAHUA U Aocyra [Hay4YHo-
obpazoBaTenbHblii UEHTP, PECTOPaHbl, FOPHONBDKHbLIW KOMNAGKCE, AETCKMUIA Ca 1
WKoNa ANS AeTei CoTPyAHUKOB)

@mKa LleHTp norcka HOBbIX MAEH K TOYKA BXOAA ANS CTAPTANOB U BHELWHWX NapTHEpPOB B
sesss KOHTYP OTKPbITEIX MHHOBaUmi MK «3DKO0»

/ BeHuypHbI# GOHA, OCYLECTBNAIUWMNIA UHBECTULMMA B BBICOKOTEXHOIOrMYeCKue
'. :ggl CTapTanb! NUWEBOoi 0Tpacnu No BceMy Mupy. «ToNAKBO AN POCTa» - ITO UMEHHO
GROWTH T0, YTO Mb! JaeM KOMNAHWAM: MHBECTULIUK, ONbIT U CeThb KOHTAKTOB

Caman rnaeHas npuymnHa nobepg MK «3®KO0» - ato nioau, paborawowme B
KoMnaHuu. Peanusauus nioboro, gaxe caMoro nepcneKTMBHOro npoekra, boina
6bl HeBO3MOXKHA Be3 yBNeYEHHbIX CNeLuanucToB, MO3TOMY MX NOUCK - HALLA
nepeooyepeaHan 3afa4a. Mbl aKTUBHO MLWEM YBNIEYEHHbIX CNeUUanMCToB ANg
peanu3aumm MaclTabHbIX NPOEKTOB, CNOCOGHLIX UIMEHUTL NULLEBYIO
uHpycTputo! Cpenaem epy BKycHee, nonesHee U 4ocTynHee eMecre!
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Kakue BoaMoXxHOCTH M nepcnexTuBbl pocta MK «3®KO0»

npegnaraer MONOAbLIM CneynanucraM?
1. Npou3sBopcTBEHHAR U HAYYHAS NPAKTUKA B Pa3HbIX NOAPa3feNeHuAX
KOMMaHUu, BKNOUYaA WHHOBAUMOHHBIV LEeHTp «Bupiou»

2. TpynoycTpoicTBo U AnA NpodeccMoHanos, 1 ANA HAYMHAKOLLMX
cneuuanucTos

3. BknioyeHue B rpynny cneunanucTos, pabortalouux Hap nepenekTUBHbIMK
MHHOBALMOHHLIMK NPOEKTAMK C MEXKAYHAPOAHOM Koonepauuen

Yr1o Mbl NpepnaraeM MonofbiM

TaJlaHTaM:

1. NMporpaMMa rapaHTHPOBaHHOIo KapbepHOro pocTa
ANA COTPYAHMKOB, KOTOPbIE FrOTOBbI YYUTHCH,
Pa3BMBaTLCA U PACcLWIMPATL CBOK Kpyrosop

2. CraproBas 3apaborHas nnava ot 60 Toic. pyb. ¢
nepcnekTUBon pocra

3. BecnnaTtHoe Xunbe B KOPNOpaTUBHOM
MHOroKBapTMpHOM aoMe (ana coTpyanukoe UL
«Bbuproy»)

4. BecnnatHoe neyeHue B cobcTBeHHOM neyebHo-
AUArHOCTUMECKOM LUEeHTpe

Koro Mbi MuemM?
Mb! uweM nioped, KT0 No CBOUM NUYHOCTHBIM e
XapaKTepUCTUKaM roTos BOCMPUHUMATL XKN3Hb KaK
yBNeKaTenbHoe NPUKNIYEHKE, U KTO roTOB BMecTe ¢
HaMK MEHATb NULLEBYIO UHAYCTPUIO.

Mbl aKTHBHO MLLEM CNEUUannCToB, KOTopble MoryT
pa3pabarbiBaTh U CO3aBaTh HOBbLIE NPOAYKTHI
(6MoTexHONOroB, reHHbIX MHXKeHepoB, BUOXUMUKOB,
Mukpobuonoros, 6uonHdopMaTUKOB), a TaKxKe Tex,
KTo byser noMorath BbICTPauBaTh HoBble
HanpaBneHus 6uaHeca (aHanuTUKoB, MeHeRKepoB
NPOeKToB, UHKeHepoB, Au3aiHepoB, busHec-
AAMUHMCTPATOPOB M MHOTUX APYruX)

Ecnu Bbl XoTUTe NnpUCOEAUHUTLCH K HALLIEW APY)XXHON KOMaHae,
TO NULLXTE HaM Ha ¢ TeMoMn «paboTta MeuThbi»

@www.efko.ru G efko_innovations ) fuel4growth
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TECHNICAL AND ECONOMIC EFFICIENCY OF MAKING FOAM CONCRETE WITH THE
ADDITION OF DRILL CUTTINGS AS A FILLER
N.E. RyabtsevaA.M. Aliev
Scientific Supervisor: Associate professor, Ph.D. A.B. Steshenko
The Tomsk State University of Arcitecture and BuildiRyssia, Tomsk, 2, Solyanaya Sq., 634003

E-mail: ryabtseva96@mail.ru

Abstract. The oil industry is one of the major sources of environmental pollution. Timetypas of waste are
drilling mud, drilling cuttings and drilling wastewater. This article shows tise of drill cuttings as an

aggregate for cellular concrete instead of sand, which leads to a 14% reductimndost of foam concrete.

<\_~_ghbljb ijhba\h”~kI\_ fhgheblgh]h i_gh[_lhgZ \ mkeh\bygud[mkljhckI\:
]Zah\uo f_klhjh ~_gbc \Z gh bkihevah\ZIlv f_kligh\hkeujeZfgZijbfkdHamh[eZklb
DZazZgkdh]lh f_klhjh™~_gb_ \ dZqg_kI\_ f_edh]h azZiHegblhgly r8%kiH eihaah hedhb
h[_ki_gblv mklhcgb\h_ b wdhghfbgq_kdb p_e_khh[jZaZgahn_ pzd?db_ jkupd \hc
ijh[e_fm mlbebaZpbb [mjh\hlh rezZfz gZ 1_jjblhjbb>Zddkkhcl_lopeizekl b x
ijhba\h”kI\Z i_gh[_lhgZ k ~“h[Z\e_gb_f [mjh\h]h rezZfZlie Z\glyjrih dhkye bdgihévah
kljhbl_evkI\Z fZehwlZ gubj _@fhgbklihgheblgh]h ~hfhkljh_gby ijb ba]hlhle_c
g Knsbo dhgkljmdpbc b&ki *"dN&glth§ [mjh\h]h EéZfZq_kdd@eghbtd ihfh]zZxl
khdjzZlblv jZzk@bhZdmngidm kljhbl_eywzedh ¥Bf_gghki@d \f_klh g_]h bkih&#am_f re
b khhiI\_lkI\_ggh khdjzZlblv _ljjZkloim}gdughklZ\dm wlh]h kljhbl_ekgd&Zh fZI_
2dd'g@1 g_h[oh~bfhklb bkihevah\Zlv ~hjhlmx b fZkkb\ggkdodhbl_evgm
ijbf_g_gb_ [mjh\h]h rezfz \ ijhba\h”kI\_ kljhbl_evgup fElIv jwAbBkh]iha)kdmlx
ijh[e_fm mlbebaZpbb hloh*h{1®l.nl_~hJuqgb

DZaZgkdh_ g_nl_]Zahdhg”_gkZlgh_ f_klhh ~_gbl_ pugBomidjehkv \ ~_kyldZ
dbehf_Ijh\ x'g__ k Im~7bjghlhj®B DZaZgkdh]h g_nl_]Zahdhg”_gkZligh]lh f_Kkl
kdez”bjm_Ilky [hevrh_ dhebqg_kl\h mlbethdbhi\i\g guzoddndglz\@d _]h g_ddm”Z mlbe
hg \eby_| gZ wdheh]bx Ih p_e_khh[jZa@gl ~"h{ZDkimewvkhhdllv ezgu_ fZI_jbZeu

< k Im~bgh bf__lky Zwjhihjl g _@kdhevdle [keagbp* bzZjpgdde< klyab k |_
glh \ jZchg_ jZ[hl hlkmlkI\m_I PMhjhigZyr&Z®f fh gh bkihevah\Zlv “"ey mdezZ"db
lzgdd *~_ ~ey kljhbl_evkI\Z fZehwlZ guo fhgheblgudMablAgBEy belbB]mg_kdb
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mkeh\thyklhjh ~_gbd _EZflimZé&highk h[ bkihevah\Zgbb wg_j]hZvinbZ el b \Qgep
hljzZ*"Zxsbo dhgkljmdpbc iha\heyfievobigblgeZbgki qblv ~hklZIlhaglgfh_
I_jfbg_kd&hijhlib\eb | _iehi_j_2~Zq_

ljb ijhba\h~rkfhgheblghlh i_gaf_ihigeh\byo h[mKkjhcrklikguo b ]Zah\uo
f_klhjh ~_gbc bkilgéviatkkighlh kujvy xwlh i_jki_dIb\guc b wdhghfbg_kdb \u]h”
Ney jZa\blby \Zolh\hI31. 1hjh~rdZz

Kujv.;mjh\hc rez@f ba k_J[y ij_~klzZ\ey_| \h*gmx kmki_dabkhKhhptzZyaqzZklv
Jhjguo ihjh” b kl_ghd kd\Z bgu ijh*mdlh\ bkABjZgByb[mjkXfiduagljm[ Jebgbkl
fZI_jbzZeh\ WIh gzZklv ‘a\_kb dhlhjmx mezZ\eb\Z_1| reZfh\ByhIim[jZalbyjhp_Kkk_

< 1Z[e ijb\_~_g a_jgh\hc khklZ\ [mjh\h]h rezfz DzZazgkdh]h f_klhjh ~_gby
LZ[®bpZ
A_jgh\hc khkIZ\ [mjhZf]h rezf
QZklg®heg k@b ink KGZOIDjaf_jhf ff Fh mev
5 2,5 1,25 0,63 0,315 0,2 0,16 | <0.16 djmighkl
3,54 9,56 45,19 29 5,80 3.07 0,16 368 448
3,54 13,1 58,29 87,29 | 93,00 | 96,16 | 9632 | =°° '

lj_MZjbl_evgh [mjhXi@gmegh \ukmrblv \ kmrbevghf fiZ@hmijjibiK ~h
ihklhygghc fZkku\ukrkeb\Zgby [mjh\igdq eabfh _]h baf_evgblv ~h njZdpbb
< fbgjzZeh]bqg_kdhtifbq_kidhkiZfmjh\h]h r2ffevrhc ijhp _gh®a qZklbpu

dZevpby \ dEevEbl d\ipzZ ihe\u_rlZlu < f_gdrkl i _gb ijbkmlklI\m_| ~hehfbl
[Zjbl ZjlhgBHb dBl [Zjbl ]bik ]b”jhkex”ufbdgejghk hudzhebgblZ
L_ogbaidhghfbq_kdbc. jlhkfg dmevlZlzZf jZzgg__ ijh\_~zggud-@hKkeb” h\Zgbc

jZajz[hlZzgu khklz\u i_gh[_lhgguoZl&f2 k_igb\_ <_Bbu jZajzZ[hlZggu_ khklZ\u "
balhlh\e _gby i_@[ijbAg”"Zbp klhbfhklvfigX pZ@pey hfkdhc h[eZklb

LZ[&® b ®Z
Wdhghfibdly wnn_dlb\gh&pfhZgguo khklZ\h\ i Z@&h[_lhg
< JZa@h~u | P fgl] | _kh{ ReZ@ <hZd IH Blh]h
Dhgljhevgul d] gz® f 333 167 - 217 1,7
im[ gZ 2450 200 - 6,64 221 2877,64
K h KAGk d] gz?® f 400 100 100 260 2
rezf@ im[ ¢gZ 2800 120 - 7,96 | 260 3187,96
K h kg d] gz® f 400 60 140 260 2
r eZfg0%) im[ gZ 2800 80 - 7,96 | 260 | 3147,96
K h KA@x d] gz ?® f| 500 - 250 325 2,5
rezig im[ gZ 3500 - - 9,95 | 325 | 383495

< 1Z[e3 ijb\_"~ _gu jZkoh”u iBY ~kkhbl_evguo jbZdh\ dhgbZ
HHHO:\IhKIjhAEzZ?

Jhkkby LhAR@Zij ey2l] Lh®. Kljhbl_evki\h b Zjo
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LZ[®bpZ
Ljizgkihjlgpyzkoh”u
JZKkklhy @b Kihbfhklv df jm] Blhlh
| _khd 515 4,9 2500
P_fgl 515 6 3000
IH 515 6 3000
KhklZ\bf k\h*"g@kxpim jZkoh”h\ imdaZrgguf khklz\Z
LZ[&bpZ
K\hrgzy&@bpa
KhklZ\u JZ@h”u ih RimklZ| LjZgkihjlg@koh" Blhlh
Dhgljhevgu 2877,64 8500 11377,64
KhklZ\ < 3187,96 8500 11687,96
reZt@ ' '
KhklzZ\ <
[ eZi@ 3147,96 8500 11647,96
Khklz\ <
r eZf D 3834,95 6000 9834,95
AZdexq_dh_j_ameZ@g@ldhghfbq_kiddblhyZA _[_klhbfla@dyh]Zggh]lh Khikbz\
azZf_gdg kdgZ@hjh\hc 4@ ih pZigy ] VK@l gz 3ftwdhghfidhyk|Z Z@ ih

highr_gbx d dhgljhevghfm khklZ\m i_gh[_Ihgikkdbf_g_gb_f

=

Jhkkby LhAR@Zij ey2l]

KIBKHD EBL?J:LMJU

F_klgbdh\ : ? Dzj[Zr_\kdbc : = Wg_jlhwnn_dlb\gh_ fzehwdm/thb kljhbl_
FZl_jbZeu <k_jhkkbckdhtjZddZa dkgthc dhgn_j_gpbb Kh\j_f_ggu_ ijhi
kljhbl_evkI\Z b "bag_h[_ki_q_gby [_ahizZzkghklv kohzigh K[I\h_ " vidgd p]\h +

Barh FP GB2016.+K 39#41.

1Z1Zebg ; K G_qzZ_\zZ : ? MlbebazZpby [mjh\h]lh reB#Zeu_kljlzhhldtagh\c fZ1_
gZagZq_gbDVWHUITVIGERXUQD & +++C. 148452.

RZoh\zZz E > G_dhlhju_ Zki_dlu bkke_~h\Zgbc kljmdimjhh[hXah\Zgby
g_Z\lhdez\gh]lh IY_Ktjhotbly evgu_ fZl_jbZeu GZmdZ tKkd+t Kk

Steshenko A., Kudyakov A., Konusheva, 8yrkin O. Structure formation control of foam concrete // AIP

Conf. Proc +2017.+£1800. +020001 doi: 10.1063/1.4973017.

KI_r_gdh : ; Dm”ydh\ : B JZg__ kljmdImjhh[jZdhkdgk fh”ymtplkhogdsc c
Ah[z\dhBg _g_jghhbl_evguc ~m20lBet< (54). +K 5662.

Kl _r_gdh : ; Dm~rydh\ : B |1_gh[_lhg k ieZzklbnbjdbjmxsbfb bhfllzd/ghzfb
$/,7LQIRUP P _f gl ;_ lhg R0b®h<« kf_kbK + 48.

Lh®. Kljhbl_evki\h b Zjo
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