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ABSTRACT
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ABSTRACT

The main innovativetrend in the organizationand managemenbf the constructionprocessat the momentis
digitalization, focusedon the implementationof integratedinformation technologies.The implementationof digital
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ABSTRACT

The aim of the work wasto studythe effect of pre-sowingtreatmentof spruceseedswith a solutionof plasma
activatedwater (PAW) in combinationwith a polymer. It is assumedthat the addition of an aqueouscolloid of
polyvinylpyrrolidone(PVP)will increasehelifetime of plasmawater.It is shownthataftertreatmentith a mixture of
PAW + PVP, seedshavea higher percentagef germination,plantsdevelopfasterin the early stagesand are more
viable. After treatingseedswith surfactants- PVP, higherratesof metaboliteoutflow from seedsareobservedTheuse
of a stimulating preparationbasedon a compositionof an aqueoussolution activatedby plasmaand a polymer of
polyvinylpyrrolidone (PAW + PVP) can be an effective meansof a single pre-sowing seedtreatmentto solve the
problemof reforestation.

Keywords: plasmaactivatedwater;colloid; presowingpreparationseedsspruce.
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ABSTRACT

Reconstructionof capital facilities is an urban developmentactivity in which, accordingto the conducted
researchthe choiceof methodsfor strengthenindoundationsis determinedby a numberof factorsdependingon the
design characteristicof the building and its functions. In-depth analysisand identified relationshipswill help to
simplify the processof developingdesignsolutionsfor strengtheningthe load-bearingstructuresof buildings at the
earlystagesf design.
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ABSTRACT

This article presentsgeneralcalculationsfor designinga gravity seismicisolation systemfor a building. A
systemis proposedor reducingseismicloadson a building causedy anearthquakeThe advantagesf usinga seismic
isolation systemare presentedA dampingsystemis consideredjncluding dry friction elementswhich is usedin a
gravity seismicisolationsystemto obtainthe necessargampingof naturalvibrationsof structuresandto preventlarge
vibrationamplitudesat resonanceuringalong-periodseismicimpact.

Key words:seismicisolation,gravity systemsdampingsystemyibrationfrequency
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ABSTRACT
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ABSTRACT

The article is devotedto the history of the emergenceof curtain wall systems.The analysisof curtain wall
ventilated facadesystemsis conducted,and their main advantagesdue to which they have gained popularity, are
consideredThe first analogueandthe first large architecturalstructureusinga curtainwall aredescribedOne of the
main effectsis revealed,due to which the walls retain heatin winter and do not heatup much in summer.The
applicationin Russiaandin particularin Belgorod,is considered.
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ABSTRACT

Geodetic monitoring is a complex of researchworks aimed at analyzing and controlling deformationsof
buildingsandstructures.

It allowstrackingabsoluteandrelative valuesof deformationsjdentifying causesanddeterminingthe degreeof
emergingdanger giving anopinion on the degreeof reliability of foundationsstability of basesandwalls of structures,
preventingpossiblerisks, taking timely measureso combatdeformationsforecastingheir developmentThe resultof
geodeticmonitoringis the provisionof dataon building settementor subsidencegleviationsof bearingstructuresfrom
the vertical, openingof joints and crackson the surfaceof bearingstructures foundationpressureon the ground,
longitudinalandtransversetresse steel,reinforcedconcreteandmonolithic structures.

Keywords. Geotechnicamonitoring,deformationjeveling, deformationmarks.

64



yrome e s ’ 7" 8 51 EOAOOEOU 3AEAT AA8 Toj§oq

ledHjdd]j. tOmmudlsdino jslalym dzts ajt L B4 6] dZdW

J HOdzdzs B)Is Ols' g OMMdzOls tc d o Off tisthe ts H tff teiHidkzts dzh Jd4968% d o
o' § sdzdzj dePp slsf 5 6§ sIsj mded Ud ME sd3zOdzdz" j ddzy j deg tptles j L dud MC d
Bsdzd ststed decfiplstotsw h j e sfiywd dztséts dL d3j toj dzd 2 tSBtcOB Ols™ 9 O Isigw
CoRf dzj MO, McBky PaAf@MRIstts2 S d LscC teOBBOR Cr eld oCredpdAT) W d&
tcOMmY tsdztsy jodede thdzjo dzd W dedizts o G 5 MS  Excel 2017; cteOW d uj mOggdz j
flstetsdls j dz fls o GO iy sozBxOo O " iR H E 5ls O dzd oA sl @ 4§ s ¢ tc O B
CtodemlstezC Yy Bls dztso Odz@ ez j dzj to dz' AutoCAD.
CodBBzded E@Hd A ¢ orwar@GsT J ClsOn: 1.1 [ftojH]jdzjded Jslsd3j Ists ¢
¢cr  dzstOfif SHL | BB dze s dze . HJ Wt &30y q3Odeds's -

l sftetsd) dzj sBrsHdWREBEBGH | dod v [ dizsf toj H ] s dpff B S¥ ste 3Oy d ts dzdz’

G sdisded Is st dzddQ Is figt® MIsOH W 7 BO s daj s dzOB dz¥ HLj AER |  drdzts B M R
ftojHitotsj C AR Slstso s Slsdetsodf stodd B dedas jnf j 8 OC Oy H tydd € dzj
5B § MY J Wilsdeds'd Is § dedzfifdsjotOs dzMis oz ¢ te@ g dz¥ H § tzdzl tatsGiz’ Msls fats igts y § dzd § 3
sBi jCllisoftotsyj fiffiigice j H jta@pvsls toj f j eEhlsg B@idsstcsH S OwW .

SY tod HJ dgHve lstipipQ HCCt], Bipls 5 te 2 1dj dzd 2 1 M flizte d d3y #s ®dpdfi] y daj@fls d,
LHOM®2IssdudMdjn f sHL j dedRIsd. dz0 o' Msls0j31.0 &3 L OC tej f dzw3s Is igw
ROz j dzd fotsH | L @ftdOczd L dgeflstsw dzd g | % Ste BOYRBEAEAS S sthtc j H f)ls @a dzv & Is
ddzy | dzj Qeslzz Bz dzd € ©y fJ S twde y O " j Inj BWO,B kz to jo telipdzfs o @@A[dzs H © H ®'dAY 2

L Ofpls tods B dzls e fy Moo L | ezt o flls O dze dz'dzle ' © d3j KO R dfgfds dzd ditH2Mn o3
fsiRsh s M j ydOd e stelzH 5o Odd® d Bd Y J ARSI A dzls O ez DIs OC ¥ | ,
WdCimdahpiie n 5§ QBOKRS B’ j Mo j sstisteONOS&dz] ¢ " [d}j )25,

o ftsfmdzj HEsYhisiHdg j to ¢ @sOsHiMe O dz! dztg s O dzts o dz dad® dgdj cfis Sfetfdic d M s s 2 €
5B tc OB[BH.C j YyjtelSeo sdzd yjifodsju o j Qs j f dzj dzd W
1 OdzOY O dz't dptOdf Joets L o SHAESDIO H | ¥ t5 to &30 yaf Gtaffe joH ) s Q@ df fndz®z$ j

(dzz dzj & 52 yde< oz chd34tQszq’2) [Isd M- sHteg R etsia] W stc 3O Y d s dadz’ ¢

fiotso sH dlsfw dzdre jj Wias tiods® PugiBfigasA & 30t ¢ PHgs ¢ dzOH ' 1o Qg Isdgbrtifr 92) dz to dz" 2
L OCto]  dzp dasthy Bso QdedQdztfjvy j dz' ¥ S EEj Sswgds B Istcddzd dF d&d 56 50 dzd v
HOdz! dzj 2N j 6 tstofisa jdespdi g e 50y d ¥ to 5 6 to DAY i) fip@nzs O o dzdlo OEERfIH O
s tej HJ dzvif tistifiyls to O dz) sCoty =mtE djdzOlss f tots ¢ tc ORdRid 0 _ dzdvh.] dzdstdziz y O Is fiyw
5MOH s Yde niL GEDE st ziz@dze] YyO2LS OBl iR B § sStcBOY ROGHETSIs sBZjH 2 I1s
dzs C st dzsHfFE B L j ofas Bd3lz dzed Sy d 2% o dzv Isf frfipvts 1 dal o]y d fry dztp folz@ mdfs
IsO¢ Y j kzMlis O dz®gj ddsac@zOlayigh® tizez j Hickze o § dzd Y @2 OC Is | to da e dste>pdzr j
IStej h o cz’© dit] B H 1§ ts g ldzfs &z . H | W s tc 30 ytff steadzoff fism dzj ¢ BysdhS dzO A

8 YJ dz:Cus dzls teotg dityis Is fats dzts ) j dzd WdzOB dzt H j dad 2 .
tojf jtotggo j dzdtotso OWHy H sRclzt ff j l odf eisd L o sdedhds p dzd to SHoAA(OAEOY
tojf jtotsoo’ ff Bz s sBtcOls dzsdp d L o todtds gl s dzyfdaE o F WK s d BsE s
dzOf tc ©O9 dzjdeldfty md, dzded © | dzd thdE HRs © L dzO y jodddOwdg.J o W p § @ dzd cdmjdzfs dzy dzO
COL " o Grugfivdzd § § toj e Y o) dates ftodor WeKLMIsd®q ke "5 d3dsts,
sBtcOls d2®tc O daj dafjddz’ Fso ™ h j dzd W& HNji W d MddsOls B8 s §7412).
dzOH | ¥ dzts fifls 5§ to § dzd 2 H S dzjnds '] IEO®

Knpnn4yHas
/" cTeHa

@ 10-12mMm
avameTp
BonTa

30-50um

H=

oT 3emnu ao bonta
300-1000MMm

YPOBEHb 3EMMK

Ha 140-150mm
| KpenWTcH B cTeHy

t dmiz2asl | GBI § dzy i ic 5O Yy Btdasd -

65



yrome e T s ’ T 77 8 51T EOAOOEOU 3AEAT AA8 TojloqQ

2 [Htej Hjdzj dedsjled L tsdals Odz! dpdze W dedsH L | dfiosstetdslz 3 § @ ¥z y®©j Isfyw
J Wz R 5 tc 3Oy q HaRd' D d dzmls to z d3j dals Oz} Hizs digdOdze 1f dat Qls '
Yyjdzt sor wo dzj daftsL ditsy dgf Aff tsdzts ) jiifdivic der RO Cfg ezOB dz¥ H Ols j dz' dz'
j telsd € Odz! cdis e L s dzls P gizic jiztizd M | dzdfills Odzy )2 sH dzs o toj dziWdgd fipgf tets @ O dzd J C
HL | BdzrCas dsdzlz dzd € O kB dL o sH d lofigfvH d d3" @zOtclzh j dedzB C s C tscztsH yj o .
Ny i degtetes L dud e dgj toj deflrO 1 j ted tsH d up@eis fpts Hfij ddgdHUzj ldsO dzO o dzd @ Ols
j W ste 3Oy deEIRdP 58 ] YyOXEAS o L OodMmdditsiylshplsj § J tethd B dzd 3 § ded v
ZsH PLds | f 28w jj B fisvte GO Y dz@O » ¢ stod L tsdalsdD ezl tizls § ¢ OwgizW dzrtciz Gy d 2
HE Jtodetbdf tetsfo j todzth by Acsfrjdshrg Ctedisdud M¢ dds.
JYUOUL Ododzz MIsOdzte g e j L J ud ME 524 J 5HJ L d uifstfdffdsdd B ts tf &d3d
B dzedf tod L &3 ) . dzOB dz8 H Olstg jiAf paf Edzj teovjstdsls € Odz! dz" |
] dzjL tsdzop dzd v diEfs tsiglistets d Is j dz! fds® ©te d L s dzldf Q dig j deds j jH ji dedfste (30 Y d ts dzdz"
B' dasOS toj f7cty folasstc g’ dBOCISE O HisdE L dzOC ©F toj ff aiz0zde OB dztsH yJj o .
yd< djL d&zj to jedzdiljflic s 9 tsH ¢ lis'ddis\ie ts dz! 1 sdzlz yj dzdgbz iz o vd3 § ts dzdzg dzdzts o3
i tetsMis tc O dzfn B 5 jztzezEfifsitc dzr BOSC tso . dzOy Ods@etsd Is | ted G tp B) tof dePJ dzd v
udMisy HOK Hpdzdlss IS te s H ¢ OW | CstteH qdz®is fiy s O H s Wdzz@C s H 2 Is
RL d3j top tzd s dzdz'tiy] sy digj-2 dets it sdz! L 0@ @ dz'Hdkejr y d ) dzj dzd W
Pecdsef BMstt jlddsX zOMBB® ydzs s de ste d L ts dzls @fdz! odg tels d € O oy dglg '0j dzdf 2
1dzj Clste e d5 BHETK,df)ls s ydetsMis ' SMOH sydEO 50 .
sftod HJ & dpfis S\v(d2d+22 p p m* ©Y dFfiFs 1§ dzd yd tzts d L ts dzleCodg’ talis R O dz! dz" n
ftod j BEdNtE] H@PDH OIS quhjfECs? fdj " j dEfPOH s Ydziz@C BoH Odz dzj 21 j o3
dL d3j telg clatfitd(e ts H didedd j dRsLdgp]. tege@ed ¥ § te j H § t5 dzO ds jelg "y difvtds ' L 34 dzj ded ®
HiWsttdizOy dtsdaddjf s dzdzvifs dsdipwic dzr d3€ s s to H dfedlzOfiss 5 f s dzdzp el @y 5 dzO -~
B scBEBUiEEZdcsdt®] Ettd @) MS et &) to]lHd]?
1 OB dz¥ HIj@pd ¥ d ¥ jaEdSj Gl dztsH Y j o
f sHL j d§dig dgd3lz dzd Sf @suf oM, O ¥o hLdftsRdzlz

[ dME2es0C 6] § agodedz 2

1.31 0Bdzs HjdPL o d dscfigijds d dz 1 Isj ud dgdnd g tod tdpaizd Is ste d dze ©
5 OH By dids tc 30 y rEded@E dsty t6 O or ff t5dzdz® §f Is g 'O das fgaiztBHsded © W o dzj dzd W

]l AtHjzdzj o Hd & dBsdzd Iststcd dzds® tcOL 5o @algdY nd tWOL o d Istf@dzj J
o ff sdzday ¢ Ustin® de'fndB st sdzy @B j 2 ,L OV dS Mdtoac dz@iZDC y Iitsmistsw dzd § &3
flo sH azd Misj dzH Odzdff2 Misstelzy § dzd WOW Custefm Is ts 3@z §dtdsate j " WPE Mdtelz j Ismw .
{§t6] Hj dakQdedndsdejj " d gelt Stc 3O d tsdadaisd dzj 5B = t5H  ditstén@edts Is O o "dddgdffny v
s OH 5 FdAEEOS H2Pd@d B SARItgO S Is § to dalz jlzd u ls t5 X df @rdgT Eid3d dzvdztsis fiy vdzd .
stcj M dzdgls O dzO o daif® 'Of dgin®@dz! dzj 2 h d n JidmOdedsp | j-fsdz® dzd tc 50 tsdydz’ n
dzOB dzt Hj@ZEDL o s g tczPH@W € s dzf s te lz Stdsjdhe jddzdh O difdtw'f, OH Oseh j 6 s
EMsOdets HOF $1 f tsthydetg Uzl tod MistCis 2 € jL ts deldzd W igds( ey ts  Is y df dflststs®Y dzj € M O.
LHOdzg ® dzig fls O dzts Ddry jddss e 3Oy sdzdz” =1 HOdzdyjj s t6j n{ ISfOeWdelsg iz ¢ 5 dz! dzts
BOWEC s . Wsted3s sdzmistczC fgd iy ldzBtB@ dzj H 2 | BB G ©

66



yrome e s ’ 7" 8 51 EOAOOEOU 3AEAT AA8 Toj§oq

L HOdd Y ME Ote Snaefy pts § af agz(ls tc | dedzed d3d¢i © Iz Is O Ic&.df to H Oy datis jj o Wdd@l Pdsdz
dzO tc Iz 3 de'ddsdf d ufgds jd3tgO 3 . H J toj o Wad@drJde &3]

A Iz dzH O d3j edzlsf s dzdz§f dz'€ d o f d Y dzts 2 stotso az® dz' 3t QWS dzdgjLdlz@ My ls ts o
C dzOH s §f deH o OaziOts nulL) idsd] Is 20 5y d dzl 5 snAsdpdits(2 3
Cdf d ydzgsekda dzd 3 dzajuO M isld’. itsls © dlstetsy d diztsddp tc zH®O | 2 4533, h )
B J Istsdzug® ) ldnds Mls ©od@ 5k5.2 d tod dzO H s5ME QI 1 4Bdsuhls) 5 2CEf tc ZAE®O | @3650
f 5HEWazdzH O BIMBEB s3] BEOSM o7 [ j 3 daffL 5y dzd dzH tc 5B © bziip@ @ B3053.
Wz dzH O d35,@B8®.tsIs dets i d 1o jj deQdE tsdzv [ Oz + tefdesdusd dzd dzH to 1B eteGr HpRARGEGS
L HOdzd v . 1 J e sisHA@dE] f ts dzdgjHdg' s § 9 O,

jtje@
14 Mizh cbdidels d ¢ O df wlezfipdte 2 € yd Cdfde § d Py s € BisleAs dpBAS® 3d$d ©
L H O dacpWazw ¥ olsdisizls t6 jodpdltg Iz > s § dz' ., o Is &t sy A M ls s i RO S Ok ls s dzts ds.
H

o' § tsdzdzif dfae tgif d € dz® AsAscfizh d 785 2 Isj dgh k¢S Ols i s dgrOh jI ds'dzr
51033 § 5 H olmih ) BzPafedzds. slsH | &QderO Bd f A6 B2 .
1 d M€ ¢tz Lmdter Isdw : ] ZOMlsdSsBC O M tsHddzOtedz o3
1 SHo s ts diyle’ §is 5 dzh d BB tsqus;gdz,; dzd j 3.
fsmisOdz! eizb tBISOTABE j Y HEZL O dz' § : 1 9 J o] tsdzdailisde® @z tc j24-27].
HJ o] o wod@ih) lBdsdizh daEz2R s Odz' dz' o3
| — \\_ ﬁ
e - [,;:Jf’/':ﬂ\\t;\\\:;\‘ - e
- ABAA 8 | ﬁﬁ,
- OO0O0 O m
- O ih B BEEH
= =
- BB80 B| ;0. 008H
.-~ BB86 B Ml BEEE]|
t dMzAAMsOMOM O dzd W
21/ BtcOB HAHD QP dzd tots 9 Odzd W odHd AW j HWas e BOY G ©dz@Edsj§ tc O

IBtcOBtSIsTQ L Zdz' IsOFusdyj tej ded B 2Otz ) j dzts .
pjtelsdC Odf jdm jrdsi " HEEFIStedBOYydsdede’ Ao 2Oz s L Edz' @B tsakj sted yj MS &
BOte S Y j dslsQy datsdisdf esd L o pH § de@zd o j dzd to ts of @dzf # 15 ¢ tc O dgdzjS zO MM O,
ftotsctcOmesf 0  dzdflal j) defficB e OB BISC j H j W 5tc B3O Y RO tizthz® & Oy Btz Isjus dz" 2
COouj fise j v ufdinigtidiiRBEdsdzj o W L 5C f j teddgH) Hyzd ¢ dzQ@igXp dz® H | ez 2zdjj
f t& d dzd GO dz®iy i R[OS Is § to ) CEEOM] d L d3j dachdety & 15 fls te O dzfiflssodgtsicptipty .
dzd o j dzd to s t5 Gridzy § telgdz" g dzd Is @l$ 6 j dad 2 | OC fd BO dzts el iy d Is j ©z® dz@ts fy Is ¢
wo dzw e Y SHdedal shdzj HizYyd Glese tshOm ®Is yY 4 dp'te2flzs dzé Hifj sty RO o dzv § Is
dL d3j te[padaq]? L dzOy joepg3;L @ j fif'j to dds@®iB dz¢ H {j dzd 2

22/ BtcOB s e sdetsd3j Isted d 0,00008,yls tzjf tc j o ' M ®Jf iz iy lsadjogiaRy d dz"

[ BtcOB tstis £ 1O dz!' 18[Q lsiiy ste | tfiad @ 0,0006. [ OC M d BO dz’dzi2tsijj alzf{$Isd ¢ Odz' dzts G
fiotsdL o sHthdRpG s s Rt d f swd dzOftf'j toj d5j ML j@rds™ Y Istfizj @ d z@B dz¢ H j dzd 2
f tots ¢ tc GCogdypj DAT v3.1. 1 todisB tc OB tils ¢ j ,Mtsfyls O e0dzw5jcsldy j ftf'j to ddis@iB dz8 Hj dad 2
Couj Ml kMis quisz@yj ded A B ¢t +0. 7R o o " M@ Iz ) lsed jdsiBR u d dzf
dzj oW L ¢, { toif dz@ ROUAEND S Isj tod L Iz ¥1h0 fijci3.
Isj t5H tsdzd g idziz 3 5 € ZO MO Ydzsfyls . ] toj L kdz' alsooLlslz O dz'tsdztinaity H ts 0 O dzd W
1 sdzkz yj dede'dzOyj dzd v € st tc Hodrdipdsls ff s H f s tddetg 2020 | te difstatse j Hig GaE{ls
sMOH s Ydaz@C BREH Zdshf sdz L SR @Is! fdgseo r BdHJBHIF W j C bige stcdBOY d s dzdzts @
2Oy O dz' Hazg ¥ yd M dzg tetE Y L sdzls@ dz' dzFk Dtc OC IsigjtdwB dzOte lz ¥ j dzists jb .ddOdZ(ls Ols s ©
9 4 tols d ¢ azj dz'j BiOH s dEOC 50 . G J tsd3d Istc ddaq dng dack sty asiDtdA & t @ 334

1 toj L kdz'asdLlsly O dz'tsdptinglzg H s O O MM O, H § V¥ 5 tePAufLis St u@sds, O
W OfnOwHHs® dizffvj tc dfticHs & j HojOdedglso ' n  tslsyJ Istfiz] & d@H Y Hlgd ¢ dzOld§¥B dzs H j dzd 2

67



yrome e e 7" 8 51 EOAOOEOU 3AEAT AA8 Toj§oq

L H Odaifjjd L &3] dzff eizts j ftests ) ls tc O dzfls o | H2ZSH dydsL) @ j fif'j to d 5 H dzO B idz* 51. ) Sz B

fsdztsy J ded v . (eY}6. AdBdYskiftcjor HBF BMIsd &3ts?2
[ OC fid BO dzts z@ts I d Is | tr® @i ) ls 1o j dzd y B BB o O L Bj dzj BAT O H 5 €

sMOH®BCO tslsyY Isdf Rted tsdBOB dzt H j ded @ to j H Ty lsd@B dfifj eiatzC j

fsfls 0o dzw j Is0,06865y j d@pjj MY j tod s H 1 Sdzj o' tgOBBISE T dzd o ' § t5dzdzj dz'

42O B dzv H ji dz@),00026, ylstsdzj ft6j o' h Oj I8 dzj S Istots dzdg’O% j ts B |s BAKKGISETLX;

H s & fls doddtcd W q0gR02. [ OC Mg 5O dz’ dzisd ¥ tetso ' Bz Pi @ GBEEGJR S SHES ™ Y

L dzOy jodpdsils d ¢ Ofiz} tdgisdgdsh Odads™yy Is dz' Rdze Ote dz' B3q e 2¢0&d;
f j teddz@B dzt H ftzihB O orW. jOl¢Ez2d L dzj S Istets dzdz o3h Is O[ARe3f].dzy d 6§ &z dzj o3
1.2
1,1
: oe
I 06
I
5 0.4
: 02
% 0.0
0,2
0.4
Tigh | Zi | 30d | Sl S0E |Gl | Tad Bl SuW 100 110 120, 130 | 140
KN | KA | W0 | KA | KA | KA KA | KA | KA MK | WK WK | WKA | MR
=#=pang 0,3 04 05 O7(05 04 03|04 05 05|05 051107
—l—=mHH |01 (01 010101 0|0 | -003)-03 0200201 00302
HOMEP YHENS

{ dMmidzs€ Oidd ¢ dday fgag w s ¢

I T osub IS oto] dsidsladizdds s teff dz¢ € Of d s O dtg jdrsEdEsSIOf ) § dzlz Osed yjdls ©
s j tcOlstd p @AOdEE L b dzdliy@)isizj H 5o Odayddd 3 O¢ sgY MC JeOL telzh j dacfvO dzd 2 ,
COLOds f & lzedee j L 5§ Offdsldzz Ols Oyite j H Sls o tc Ok @IS Jstiydf O dz's dzls KdL O
sl jJCKIO. tjL Ed lsOOjsElsj = dzd yj M ciflsEE Y st BOdi &) dlsgay j udo O Isf
Bts ded Is s et ddd to zIg Jsinded W jsCcudijAs, B Jj L 5§ Ofgfpdzis otg/@B sy etsyj fig@

Coltsct & 9@ BY: oL 9 jH]deded tc] € tsdzmls tc @ SHy@dAd 2 ;

€ Ol Ostisdsj B 5E SteBOYROHES = dMC df Yo kdjtesw s dsiisto |sstedzs ¢ s
s Stotizj §jtotso o 5L dzd ¢ dz® o §f thed vy §f ) SB3F Bzjsded Y Clstso

- o 5 HoUFOW s 3SSAEBH 5 € dzOB dzt H j dzdj Uk dz s@Bj Mt j ydo O Isf

- COOd&BGSEHJHOsIsdj ssCBjLisf Ot p j H jlakg § Bistetsdls j dz' dzr 7
Hj W tsts 3O Y de@Atias & ; 5B j CBISOS Y £ MY dziz O ls @aPdity dpdd@n Is

-9 j H s d3mstitsd L ts dzls{® grtc g § Ozt s JoS s dzi Is t6 b cetaifelr o s s e ts § € .

4t B3 Hj detb di30 yuf dz@Adasls dzsH y O n | Jd sd3tsdzad Is e O ezts diyejtdsj o to j d3j dzdats

fsHL | BRtztERzdzd C Oy d 2 ; sftej H Y dzdbFdcOL o Gds'C sl dzd 2
-GteOWdCdfj ddg fdAA W 5 C ; f to 5 O dzO dzd Lfipfida tHoGDIS@Ed digtfef O fy dats fyls +
-9 J H s difstinjlse * " dodztfis ; COLOBISBE Y ydOd dsjjitesftedWisdw,
-~ Ot OC Isj tizd #) 5 dzedEdazd-2 ; f sdves h ddL B j ) @ls2d W dzdzy ¢ Olsd o dz' n

-9 | H 5 ditsunisdgSsdy dzts fi) s dzS Isso .  to sy | dififd o dzth)dgq Is ‘deEa{ @ o d Gy d d
ltoso j Hg faHY J L JE P I® i Bz § IsM'f s Mdzj H[BPISH].] 2
sB WL Olsj dzitedsc dyO d3j dalshydim) ] Hssfrfwd d3d

dats to B3O Is dro e it dzls © &3 : gl Ru[fSRUC T OVLLF
An j H | tc O dzO @284 s 180.12.2009 1 ; (B i e ;
o ’ o . skts Alsgb.teOC Is d WjshifsHjdzy § emjlsiddds  Is j dzv
G U J nded o iyWapPBBjjdzlss f OMEZO MR T [ smycaom,
mMotstelkzy j dd2 " ; 2. sktee Alstdp. d 3" &f dzrz Iz B dzts 0 @ . 5 t5 dlzfs to s iz
Au 1 (22.13330.2011) ¢ 41 d 2.02.0183. dzO H Lotds te 15 d Is | iz dydzdp bR desB A3tz dzO Bzts dzts Wiy ls o
I Mz o Oz Wt B stclzy j dzed 2 € ; { d dzj te O dztseE20)L6.

Al [ 4 u(248462012) ¢ | tolzdgsj IstsH T 3. [ sMOCsouskzteB Obtsd t Jd3h dldz R. [ Mdeso "
dL d3d to jHigdW2 ts to dz@\frdas 0 OLdad@ dzd 2 Isj R dets dzts ¢ g F DA R o | dB jrls & dedalzj wOdz dzr |

fr]iststslsz dzq’?é; ] tsH2017.
- 857( 81 j € CDOE 15 HI@ e b & o B . [ 1. uj7 da dafdasyieih s dls | dufb s |

§ s Mms/d i 208,
1 dzO G 5 HfOdas's SH 3’ "N O dEDY B 5 wh G azr (CBmams LSO JC BB

LOfOEL o j HY ity j Hip gl ®aziiste 2 ¢ Y g ause g dzj dzdiyls s d s j d Qs & ls ek € d 2

68



yroom s e T e "' 8 51 EOAOOEOU 3AEAT AA8 Tej 64

Sl 5L d yd gEs jdd O dz gk dzgf § dze stetsH S 522 d 3" bz R.S,j YSIS. & ek dadslsou . 4 sdz h 52
¢ Mz H Ote iy ldsoj jRdarsmizt dadzdips jetE{ds.j s © . mistets d s fdiztsder0d H§ & ds i) ¢ 2022,

7 27 58006 10.4 381-383. 23,1 5dzH Ot jl dz§ t5t,d 3" dliz R . Bd B WEOMYJ 5O
6. t ddish Joms.ted M ©.04f.,m Od3d IspL. "Rz ets Mis te ts§ dadijdzi L 5B | B 2] Azfets@eMmis to z (U@L H Odzd J ,

H 06 tc@EBEBT te Bd tokso dAtstfydads is 5 st g s dzd ©  d MY 6 O o i RBYT,

[ 1 & 015" 6.4 2331. 24.1 d 8" & dzrL Qczlz B € ©u o dzt Ispd dir. dzy § dzj o dz' 2
7.t ddsh dldz R fed HYIj.00) 00 5o | Hsjndifsip .’ B s WO MU LB dzj Hegf tzj L 5B | I tedetesE 67 Isd W
L OC s dzs H Olp jhiyls tijHsiplsd) wlzj tEplswpjjs daKE o j G . C i 5L J M0 ls I & ©F Yt dzd u g B g dd dzd €
I OC O dzse§ 2015, ] 5o tsdB014Y . 3.4 218220.

8. tdhddz. R. 4 tcjHY jJa ¢. [MdtbmOo tso tsE 1525.1 sdgH Otc j dz¥ tst,J 3" didz R} tod di3d t8'OMYJ Is O

6] ¢z dzd totsw @ ezt s to tsuf Jsv Iz} diz@tdin lsidO dzd § , ¥ § dzj L 15 B i€ Ol dftiss (B Is toliz § jy eitAsT) s dfv

fj o] tc OB s ©fiatakdzf tzize F0)s, Miskh j dels e dzPuj B dar Go j H j=BIRY O h f & fyw

9. skmsdSspPIdih fdzrz B dfdz R. 1 ©OC Isd W MYy d Od2 lasthdg'dh def citei@n OEBL tsd Is § dz Mlso 5"
] CEdBdHOY IsjRdedS st € ts datsisef tsfj) dg 5@ dzd GzO 1 tc O o o e ts ls B af § dzs i3] 6 5 @ gzdgd D dzd Ms s o
ftod d3j dzjCclmiont S5L R EE@lsote™ j dzj L 58 j Is 5 dzd efls o 5 d Is J/ (21 duswe 5. .5)7 ¢ 200,

¢ ts dzf Is to bz SHAPHERS 15 t6 b2 >y ) FlafRh dgs jots s j dz flsBbrs. Efis d S 0. . ,f & ddt . R. 1 Of oW > j dzdats

2014.° 7.4 14-18. Hi W st dd e ha@)ddks fad Q & |s s s’ s 2
10.s teB Qls o d, 3" I daz. o 3 dzgs o ©. 1} ©OS Is g W fySjtdij L ts B j Istiscifytds (512 Stouslyr T dzjf dzdetOpy H O dzf € s §
fshcpgdL o HeQEsSjude L8 H , Milstets d Is j20A4R 1684 t6:9.

1.1 3" ddzrz B dfdz R& Qo @51 . { jifftimsip sSe 5 27. 1 d 3" I dRl.Otc dz@hstdp. zto B Dls thiadzlf d ezts $ .

My tetsls d oxdgiddgdivs e § € tsdialplsis bk dpj2dzj tedz nt OL o $ls G d ¢ tc OB Q13 ¢f dedaswista l&ftstOd Is § dz' dz" J
s telz yAcadiEmiad o n d Is § ¢ filsldztactod Is j 2809 IS0 . BOIs j tc AW 6.4 12-17.

o 483491. 28. TelichenkoV.I., Rimshin V.l., Karelskii A.V., LabudinB.V.,

12. s zteB OQls o d,d3h H dzrz. Iz d3d dets9d . | 4 SH J L d yd Ku€bdigv V.L.Strengtheningechnologyof timber trussesby patch

OB b 'Mistetsdlsj ézj Pls® N jfjte sW § i d 5 dzO dz! plirtssjvith toothedplate connectorsJournalof Indudrial Pollution

5B tcOL tsfo Pdizltg O dr'tsaZ0]6. Control.2017.5. 33.” 1.4.10341041.

13.t d 3" d dzr1l Qtc ZO@Rhs ZtoB Ols.sfop dzf d dztse  29.s ZteB Qs tad,di3" I dag. bz, d3q detsod.d sH L dud MSdJ
g. .1 0L &dsdEifid ctcOH @Y dds dzdiswEdsf sL IsOcOBsBMistetsd s ez Plso fHh jfjietsW j Md sdzOdz! dzts
dIste s d Is jaz@ Isdp' toj@0QIZ" 6.4 12-17. 5Bt OL tsfo ddizitg O dz'tsaP0]6.

14.s ztcB Qlls.t5fes 5 BOWCS.O QL  BB" JdzrR . } szt Zyj Gt JdB3h dldz R J tcjHYL00. 1 COEBHEEREzJtetso Odzd j
Yd i34 zledg'lsrs tesde OMufibtesdls jSds diisitczC yd@astetsH i BB | dz/ddgaitifd O sdsH Ols@-iz! Mise s
1 wue dzdzj fglp tizts d Is Jsdzn dizg@E". 5 (981).4 .27- dL HOfz$ T 2003,

32. 31.1 SdeH Ote jl dz§ t5t,d d3h dldz R ) tod d3j BOMYJ s O
15. { B fdzj H ddmd jis O 2@ gt 5 t6 2 Y wigdedzd ¢ 3 § dzj L 5B jdI€ O detis d2f s tolz § jy eftPAsf) S dfY
HdzvplskzH j dalzsosteg 2 yOr M  BY § yd Odz' dats fpldisdg 1 § dels e dzny j B dar Go j H jEiB]Ry O h ff B mw
"lesdr hdyf dztk®H H Ofizlg Gis i Is | diZOf ®is dzj dzd Mt j yd Od2 ldasthdgdh drfj aisl@syjH OdhC s Is j dz Milse 5
fsHetsEBHWGddIls i/t (4§ 4 § 'tc j GOBY .5)C o O, dzOf tcOo difj sladfavtsis 8 af § dizts fi3d te ts @ gedz’ © dzd MiIs 59
2012. "wlstetsdlsj tzuflep Y 1 Mh &AYJ B de"GEo j H§ dad 2 .
16.s zteB Qls fto.d, 3" H derz. 3 dzs o ®. v § R dfts dzts ¢ s te s ( Is | fozs fin SS200B.,.

stcc Odzd f ®EHJ VW o thHsfipldsed @5 | CAs dffsdzis @ detsj 32. s ZteB Ols.for, MY sdz! L igb B tled [f J3D Isdp td] O dzts 9 ,

f s dilszH j dasbsa Oy " (B c Oo G8j08A qL H j dif] @ Is to b digisdaleiststs ts dzj daf ' d3ts eids g5 O
culstesdls j/fzd i & © dzsdzR0pl. ].f . sktBObGp.s SBOECHEaHO sz Odo taf e
17. 6 § 7 dzd W d 1§ M@ zlz Oylscodz v O A Q j B dacfsw Mo toj dsgzldud s to dz & \ dzts B dz@htsz0 & y dzts

flskzH j dels e dzhuj B dar Go j H jiad2y O N ffB8 v 6 OCIsd Uity 6 J didal 6.0 dztsdz230 § tc PAE
Mistetsd Is j fifAf day oo dz’ /dejfiids dzeg ¥ Mh R jBdzr 7 cHQ.ddzj tOdzsdes js§ d to s odgids yddds jad? taiiss |

L Oo j Hilsd@dIls j dzrRifBip s tcj 8OBY[.OMC 0O, wswn fudd3. | . | . 205imard@l.i EDN UAUWRF.

2008. 33.sktcs Ay 5 BOwWE@. d B ¢ dzR.5dzL 2y g Mls!
18. 5 kzteB Ols.5fef. d 3" d dzRl t5czS o Dz Z a3 dzso © yj Bj dzplmdp' lsis tzts s Oy st ts d Is | Sfs di ISite 2 € y d 2
[ . 9 v lzteyOda daRadz? ts tc d30 y (iiisdadptsigd te he Oded j ¢ w:s dzdzj s thets d Is Jsgzh dag@aE(". 5 (981).4 .27-

ftse tej d3ff) dzdas dls K df'Cdegs® o P dzc RG2B.H 32.

19. { B Mdzj H eddpfd jis O dz@ s 5 t6 2 Yl wigde2dad ¢ 34. 1 51 JulzOR. d " ff dzr . | @R Y BB BIPYIPB O B" =
HdwfplskH | dadzs atsteg 2y O 0  Bfipd J yd Odz' dats iy lOMedd3d ts ts 0 @ dlatlzj B W dadlal & dgldztuey Istfstelalzr 2y Mmls d
"l tesd M diEdedy H Ofiidgsstzd § tc O oty Hi{tWIstso C R L o | MISHEYO ] OHclasigisH O te ks dzg ozfizts BREE. | Is ©.
"o Bs( R L34 Ml ftets fi) € 2007, T 1(34).4 121124,

20.s zteB AQls o d,dsh H darz. lz, (3 dzs 0 (. Istetsd s j dzdzats35. s ZteB Als tflod, d3h f derz. i3 dzs o . v | - dfs dzts ¢ d W
sinddu MEOMY jtelsdLiGilsded 9 j dze stetsH MC sEtse Oded § B VW o thHsfipldse s | CAs digfsdzis Y fi) ® dzts

G sz H OtefMmlds]jrdddisiEsss dzudzdipt jittefigds.j Is © . fomodiisizn j dadssg Q¥ M s tc © o GRI0BAMH

z 0 52006 262.4 978. culstetsdls j/fzd g &1 dztsezP0pl.

2l.skyj tof dzfsslztoB Alstfp. ddsh ffdzr . [ toj Hj dzj BB zteB Olls.tsfor. d A3 d dzrl tsdz§ e Dz kz di3d dztso O
ftedutastcOL cds®dzeff §ddzj ME"H BetcOyHOE N dap . 5 ulztcyOdag datRadzt tsto d30 Y fifssdzdptsird tc o O dzd
¢ t5 dzfn Is te BCOUHER &® REd | jstg stefd*c OC s d S O. fts o f fadgis ste ts d Is K df:Sdgds® Y. P dzc 20281 |,

20227 1(16).4 7581.

69



yroom s e T e "' 8 51 EOAOOEOU 3AEAT AA8 Tej 64

v s691.21

b1 Of R [Bugld) [J1RULS ] & ANALYSIS OF PROPERTIES OF
scrrf zmpu AGGREGATES FOR HEAVY CONCRETE
twy k28 dzgeS MOde& tsdzOj o d y RyapukhinAlexanderNikolaevich
oMy d tc ©dzls graduatestudent
s OL dzd I fidz® PS s stcts9 dzO Kazlitina Olga Viktorovna

C OdzH dsHjChlgdzd yde@ESE R § dzls Candidateof TechnicalSciencesAssociateéProfessor

4§ dzd stddPR- ©02 dztso d y SopinDmitry Mikhailovich
C OdzH disHj Grlizd udp@ni&:SE R j dzls Candidateof TechnicalSciencesAssociateProfessor

A J H j tc Oclas fidisy O to frplson)ydgdistsdgts | FederalStateBudgetaryEducationallnstitution of
sBcOL 59 Csytaly ylewijde jF B 8OL 59 Odzd W Higher Education "BelgorodStateTechnological
¢ J J dz6 s tesHiiAH]@t Mis p 4 ditdazt® e d yJj ME d 2 Universitynamedafter. V.G. Shukhov"
Edzdo j cfidglsfls) . zER s9 Oe Belgorod

) j &zG BtetsSH

b1V JUvdARC

Yy Ofls € B HIGOL 6O edig ISlss to & Y HSjdeRd. WA C s § Of &Y B lsidss © o Ot © hekzd ydz' j
) dafizs B | BBOC ¢ BC tor N s € su0 M g ts ) ls © ond=00%s § © d.0-15% § S dzj L dzs ¢ &
Csf Ofdssfcuei3c ) § EEzladB ™ o Of B SlsswBiIsjsdid fdej,dzv stfisdnzj L dz' d3d
Csf Ojalr aggp Blso ORS di3q i< 5§ et i3 s dfdasdrd wsjLiPss) BE2 5§ 5§ b-Is dzts
B o Of &Bte § Hsd Mfndzj H SfotO=adtyH i d3f de'f dsd O L Pl §f 5 dz L dzp O th tefts1 O
B davzW tets d L o tmfissodgis 8 julds f s dzd@fdsdzj € tsls thtg sz O o df stzdzts fiy 9 dgj dzd Is
OH d ydnts dedztilp Win ds dul3, dzgf M dzj H 8@ @z B MMM B b is) dzts ) dashtsdz' Loseo Oded v
Wi (8§ 5 dzdeddmjj devstetismh & HS § b-is gas o Ofj whgsidiH] B SOty dlssy j yuOdedS O.

s dz¢ yj Mdzise OFf tsdzddd %6y §izrj BSazQteydlsst j mHyOdad ¢ .

ABSTRACT

Often, duringthe developmenbf mineraldepositsyariousrocksare minedalongthe way; the volumesof such
overburderrocks often amountto up to 90%, with 10-15% of the minerals,and often the associatedocks, which are
alsominerals,aretakento a dump. Thus,a hugeamountof wastedepositsof associatedockshasaccumulatedn the
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concretecan complementand in somesituations,completelyreplacetraditional raw materials. In this regard,the
purposeof theresearchs to considerthe possibility of usingwastefrom associatedocks- crushedquartzitesandstone
- asafiller for concrete.

Key words: aggregatedieavyconcreteguartzitesandstone.

JHds@ L Ctolztf dzj tafids” M dzj dedz’H 5B " Yg2H " st zlshdigsB ' 0 Ozl gl H dzts
Stec Oded t BHY 2ME SR Pusfide ' Yj, B3d dzj Lt Odgr dEOC EPEC o Oteydf g MBC,
SBSGE O pogddrj L teg D ', ftesdL o SH M) d&tcd fls O dzdhyfdrQ dFsRlte y d Is 5 ffj iy O dzo
or MsCtsC OyYd Mis jedzdmsdets yJ tedzts?2 Hts. .

BB Is Odzdzzacdz file M § tcaivjlsdfgistetsH ME 52 1 Odeff tetso j H § fpdpdzj H & as@ d2d. O dzd
sB dzOfijlsedf j B J H J delg tfalsts e OlsdIs j dz? ylsfisj B jofdelf st ziszis™ o Of w3 sy J Is
CosikBdiObejHdddEg)dRMEBEE dad Is dats ‘dzjs ts dzC ©ts j ) s oQ) delg et 1©dzd s glzs P dz'
Odets BOdzl dzsh OHf'tetsMis e @ et ¢ 52 dztEf1 € s dats 3P JeTtsladdzrs tc © B Grjd frplsGils!
BOG dzd B dats BAdpdfdia@n i c sH 2N dgef 2 B j s deatasls s dgyls i B | Mis sl & ts

L Oded 3@ Jsldzj1p0 s MC d3] L. Or 9 OlsT 9 (" j Bdptc OLfjdzed ¥ @j B j Mis saftdgBdpdsls dzts ¢ ts
Isj tete d 5t 8 dsdB qzO ) I flzkfth @ @) Is tc © dz’ hj B dav .

1 IsfitsO dztiz® N dzo B tgjj dzj L ts s j22 dz. d 9o 52 Mlee@y tsdzdzd Is1jOdqji&B H dzts G 15

g’ tc! jBoCDY® dzB d D te@C Odf =z | f tesd M- sip @) dad YOfQe d E3gAwS, & dzts d&3d d
BOMhM sOOHBLOY] MO OM'j dzj L dMisrdiw y 2h jets dgj sBRtsHd dBts,ylstse '
CoOtoydlstso . ftosydetsmis L ©1,BlGEdedld @dgve sa SH d dzC

[ 5B @& HBMEMN | Moty Gtbmlyr d3f tetsj € ZRIEE ls Sds@flis C OL Oz azelzr 3
M shcBisdzs Bsd d tcr 9 O&RIIC,0odOyd dsB tc OLLERY d fipdsld dzts s detfinHEtczC sz ter
Istc O dzf § s tods i te deipBNg®'o Is s dits B ffdz! dz'Ld® if ts dzdzd Is § Sz tf dzlz O Is Oy (ffifsedist? fijls © O
NddzjiL tepEHzstigtc Odgtf stebssdg) Mis dets L Of sdzded Is jwiAfjt@j H j dzv jAlsdimyd yj M ¢ 52

70



yrome e s ’ 7" 8 51 EOAOOEOU 3AEAT AA8 Toj§oq

C IO CHGHIERStesL sMists?2 ¢ sisMwsise j Islsd)B4CgREzE©@y d28@ d3d3
[ dz mfdzj H tso9 CORMAY 2y O jis dzdzd Is j fizis o] / A = D461 I Bt OLZ s &S j te HY dzd
de@ d di3j de¢ ze@teydistsy jsiyQded S st dIPE Y dtsH o j tco O diduln) 3y d Bz :
T ls tg@I5% LS o Otedy®j ¢ " jetsy.i §tsHI [ BBY j tc@isBIc®™ ; 10 .0
P dgPMmse § toh ff) ik detgds” MsC s L] e UHPNBYGOSMIsT o OERA |
f Pezs | € dyd digdds RO d3dzy e O dzd s “u .
Isdz@ds85% d LS o Ot fLOseRE&Y sdzj o ' - 1 toj HIfj teds y dzis ff) Is ¢ Gzt & | H jdRy dzd
Isiitsofiy Is © daf whiptizy HU' . S dzj B Y Plstse destc d3OIs dro 84 i3 tzlg @ d3 1¥101862012
2 dztdifide! j o j @dgOMze HO J ! BBO ¢ 1 j stz SsHYY tej H J dfjtedafudatyfids
J toh jodedz0viC vy o3j dzls 620 d3bz C Sdzls tots B OB Y P t3é& dz'd E@)lsizj H 59 O dad W
dzj d fDIsdmdze myj detf L SOWL, Sz 5B t6 O LAyt 51 | toHzi B @ ts o 510 d dzd
Odzddzj BsG kA s dMYf sdz' L Ba®dz' o 5L tc DAiPBM Iz Isjsifls § ) Is dsjo dedetsi g tsizd W .
dzz Wi S s § g e Bats o . oo H atzts Is dats fnlsts depdty 2 @ o d nd Is
[ Odzdz’ jIsj stejIsdyj mEdey j dzd s lf dzts s diistiist dzt®©d ts dzdaf figtf Eadr:, L 2 | Bis e
Hiso jtoy Hj dg Bdzts ¢ 5y d fdzj dede dsdn IsdpHj dslis tc © dzd B dzts 28 | B dfsL
MY J od d3d dals Qg jtsdarizay j ded W CoOtydistsyy @y dedsE@dz) dL d3j dzdats 3
j stsdztso dzOL Off tsczdzd Is j dzj dL € 9 Ot t§ tzeh 1| j Mis@Gaf B P oz’ L P Id Odzts o
Odzd Is @.0C % 4, M dmf sdz' L so OdedQags " ¢ lz@ ged B e 2@ o Otcydlstsf j fyoOd
Otydlstst joyuDea]f Bls Off tsdzdzd Is j izt L o tsdvejdddzts g & s H ) e3s REMjlslots dzdzts 2
dzlz Y Jdde® 620 03 dz$ dzQ st ezOMMO Md3j B 4 L d3j dzp ted ¥\ j o34 =dlsnss o) txizd W
0[1-9]. (lsos&d yo
t OLtcOB tsig®MIs 0o 5§ Is ts dztsdzO tdLzzdip® kb is® gz Bida®o d d s Mls d
CoOteydlstst jdngEREE jsmBiigs dzdzd Is | &) s i@ af @ @ § s dzdia(CIsE) LB dz'
f tots o 5 HzGstEdc O e P =3 j 1E0RIB0X 15003 d3 IsOB dzfAy OR 5
&Zz0 Mmdj md M PHsBSEZS dZOHT 9 O di3tsfyls? & |

s
ils
sl
Jd M
Is §
s i
RO
fo
9
[
tc
s

— N F

=S QW s SIS TSSO ND
"oy

[e]

v OB dAf yO
ANdL dBitm Oded § PEOG JsJ w g Bis debizd = 3 MJ 2
I dhjBday t OfmEOHs | toc d Ocisdy, TS 1 dzts Is dzis i) bs 15 digddis 2
KjdBj|'imd 2i84( ) &n cel a3
| 6Odzd Is 350 745 1100 192 0,55 2340
s 11 350 750 1110 182 0,52 2350
| 6Odzd Is 350 720 1050 161 0,46 2340
sl 350 725 1060 158 0,45 2345
v OB df Yy O
1 s%sdiO ) ) &@ tc O dzd fis fatsdigs o s O 9 dalgp fipl€ tste sy H j dad W
]l du Of 5dzdzd Is t OMRSH BOI | L @dztso dd wtej H.| Rpy Ry 1rq
_ _ . f detslsdg [1 0 [10
z24Bj| 1ifmMg AjBj| I BH| ul Cel s
| 6Oded Is dz 2 1210 590 350 145 45 2370 31,0 3.2

Il tjLkzd 0] IsOdedstizlz yj dzdz” ffdzj MW 820 S oz desidzO0 ¢ ts dzdzed lsfjL dzj
H O dzdz'G is,0 tstsWidss dyy s tif te dints - tc O dzj dzdSo Otey d Is st | fifwQ ddedsdSti@kzEzls tc s dz! dz' o3
dzj d L o3j dadassiRe d X dztsfg bsdfs dzdipsj M, B OL YyO3.
C sdzd y joftplsigias 5B - s dak®X o st dad W ,
v OB dAf yO

etsflsOo dMots2 flse OB j Ist5dz0s @6 f)d O & fiziled © gzcz® &K [ s O
t Ofn HOHs | to Jdatzd;o ¢ TS w6 Haesls|{ Ryyf 1 O] Ry, 1 O
2iBid 1 iM6|A] Bi| I GH u? Cel o
(Wt20)5 (f¢=1
ol j MG &L
1200 | 620 | 350 | 147 | 45 | 042 | 2310 | 34 | 35
uisfjas@eydlssyj Muodd< o
1200 | 620 | 350 | 154 | 45 | 044 | 2350 | 341 | 38

71



v

T T e 7" 8 51 EOAOOEOU 3AEAT AA8 Toj§oq

o<

U OSdHRB tc OL B §Bls sdd®d M | B dzgz© %kzB J lstsdzOﬁjCaOtsucmlsts[mJin;;u@HzchQstscBJ
teudlststIJlIﬁUSuCSdsdnﬁﬁlﬂmiﬁdeﬂsudztsﬁ]lSdtSL Btsy dgedd ls Wy~ B4 B) dzls OC 5B
56 pyds RIs sl tOdzd b detBdlzj . B Istsdzjz.j B dz2dL GCoOtydbtst j Myodz
Ydide) H j fiadts ydzshedmy Olsdd [ jBJ HIdP] s aEsY)f ted d3j dzvHisdzwinw
9 J Iff fiplsq £ ghliglsils O dz® fi) B B dL ¢ sls ts eBdpdlsdesdf@mz® PG o ¥ " fIs. j .
Ll ser h jdad ] d3Ote ts y dats WO 8y detB @ tsI@o " N j ) .

v OB d&Zf Yy O

usflsOo dMo 2o OB j st dz0s O8 fyd O  jizkipd © gade® K L s O

wWE- g
CBROO
oG

t Ofn OHs | to Jd2AS.E ¢ 17 wwejnd Rgy | Rqu

G
zJjBjdz 1 jmsdAj i3i] 1 snd wl f zslsd [1 0 |f1 O
(% &20)5 ([¢=1 Cel o3
4 j MEBAB
1200 | 620 | 400 | 168 | 47 [042] 2380 | 402 | 37
uslsjSas@cydlssy j fyOdsd ¢ O
1200 | 620 | 400 | 172 | 47 [043] 2390 | 398 | 37

1 ted L OB dgjts O dzd Is dzty BEzZ0 Is § R dats dzts ¢  WglsCasL Ot § dals e § dasis misH S0
p Oteydistsy j MyuOded € 5o rB2YJ IS tsdad@d W J &GB@?%AMHQB%EZMBQédztizdz&bed%dﬁlgﬁﬁlde Is
. . . 9, o
Stegse SYdPj ! 5B ZOH O] siste B%dg 1'—?slzfémcfu[ledgogussu Oy jdesd vjndasdsedw
HisBtslzZC dzOH ™ 9 Oy le3ts fifds s j ud o Qplﬁsdzdzqusksngw fnh hOW ts dzED91.T 2721 .
ts dzlz ug jds[ 5§ @O O dEdeBffiig ® Y desflsd . 5 [ iMoo luubbtesdls| dgOd] jodPudsls - sH S0
| thdSJ dZJ quJ f J B dzw q‘ L G'IStGdZIStGIZU-ItdeGf:‘IISE) s Hrdsfip CEERG dzd [SOAES2d30 dzd d :

. . L vVyd BiflassBId.J 1 J dz6 R EBHE & i 1986.71 155Mm
g?om”dBBUJm“@mﬂ@@JﬂﬁﬁﬂﬂbdmwfJmBMM;wmsLmemmmqusunms@w:
B j Istf dz® y dztsfipytists I5 g j Is & dz@ #If2D & oW N3 R des el JAMH@EHSCIs. Isj Ob@B8.080k ¢ :
dl 30.) toctstfgds dp'tsiC OL © 5 [ g Q B dzj o3 /I J e 'fo@dz@dkits"fi%)m@@l' 402y .

q'l_g 9 OtsudlsBﬂOZGlﬁﬂ(@chf‘q;@’]tGOa dZJ. dZd rhjfmdzOp stp.@,B L Etelzdzts o @yUifiQtetsd Is j dz' dzts 2
CdeH Embkieddl © " | i) z@eusad® | tohddQiksho ow
e 4 Is SdzB 3O dzd is pasdigj . 2020.i = 2(10).7 4 26-30.1 EDN XWYMIG.
8. sktce Olsfar My sdz L gk @ ted 5 jdgd s t63d O cdzs o
#l Rue[fsRUt OLUL 3 dLHJuﬁzﬂc&ﬁ]IstslzcgadelmsdzﬁWJvdsismqgo
l.[] . sktcBObtsp.s B30t a@IszOdzo telf s’
1.0 Oy j sy j n dats detg dsdBizOf 1. Oy j Ufts.eR L-H Mtso toj Bgzezdaads tstc de® &  dzts & dzZQHtsXHz0 2 Yy dzts
ol ,003| 500 . f1OCIsd QS5 EJ dya &0 disd?30 ] & Pakd
2.1 d dzts ¢ wO.Hsdzd W oz § s dzdzdzenjodxj22B 5 & @ dzO G tsH Q.4 dzj tc O dz'tsde’s Js f d to ts odhirs ydgtds jBc! taiits |
1.1 ddzs e @@ H e figh O® s d&zE991.7 271f). 4s AN | o | . | . 20Riwma7al.i EDN UAUWRF.
3.1 ddzL Bz tdG. §,Msh d8 .5,ls Off sk.0,L dzd Is.d BzO 9. ANjlotesdzi)C QU Istetsd Is j dgO Bz 1 dode' i dets @
f totsB dzjlzdfjtc O o dzjfdedsy § Mfidsdedz C sz tetssB e OL thy @ tedhp'cs'dvis | - dets ¢ jodeRsAnEay toj Hf ted W Isd 2
Bjlstd®ods sL e s setztfizess s to dadsC ZOH 5o Mt H daE® B EPH® | tiots NS/ OBEE N C 5o
1 Okyder § ddgyd dzj tedi'tejsB dzj dfflstetsdils | dzt desIstetsd s j dpD ez t§ diO2201. 7 -~ 2.7 & .25 7 28.

72


https://elibrary.ru/item.asp?id=21514088
https://elibrary.ru/item.asp?id=21514088
https://elibrary.ru/item.asp?id=21514088
https://elibrary.ru/item.asp?id=21514000
https://elibrary.ru/item.asp?id=21514000

2 777 8 51 EOAOOEOU 3AEAT AA8 TojlloqQ

[ $621.926.8

ARAt [IRYOARECUBLLB[ ?P1LRAZ DIGITALIZATION OF THE JET MILL
uY BErJ@FEzdIddOH B tese d y, [ SemkinDaniil Vladimirovich,L
o MY dtcOdals Graduatestudent
[ dlsodp ez C MPdzy TMOdzH totso d Y Litvishko AlexanderAlexandrovich
o MY dtcOdals Graduatestudent
| Oz dat® g G dAOHADH d i3 to 5 9 dzO LasunovaSvetlanaVladimirovna
o MY dtcOdals Graduatestudent
1 Okzytgz § sotsH ( Isj dzd : Scientificsupervisors:
lzdzc @ e jsSkedmse d y Bulgakov SergeyBorisovich

¢ O dzH dsij Flslzd yde@EGs s j dzls  Candidateof TechnicalSciencesAssociateProfessor

dbdzyd¥ pgtmampEstej o dy Antsiferov Sergeylgorevich
¢ O dzH dsij Tlszd yde@EGE s j dzls  Candidateof TechnicalSciencesAssociateProfessor

A J H j tc Ocis fgdisy O to frplss onj yogdistsigts j FederalStateBudgetaryEducationallnstitution of
SBtcOL 5o OUs\teh sasjjdiph jis B8O L s Oded w HigherEducation’BelgorodStateTechnological
¢ 1 J dz¢ Bt @t s p o diadatzB ¢ d Wi M€ d 2 Universitynamedafter V.G. Shukhov"
Eded o j off)dglg jzldz - o O Belgorod

1 j &zG stetsH

b1V JuvdARC

I fls Olis'Ojnf 30 s teafto PGHHEAEY L o 5 H Miso Odsj O § ¢ HfPiesdytsts fifls oz 2 dzr 7
B4 dz' dede OB ME OL 5B @EdNssipgs s geydy§ J OB 51§ dzH PaizdmEsdED o dzv | Is v
f SHC G € Epst O OdkEs ) dzdiplsitc b 204’ dzif ''d W s 818 R dzf & O € fif s ji O vslsf)vOw
d dz¥ s to diPiay difgtc d dzi) b0 B Hsts iy Is s ddtg Is1as@ Is Ols € .

S dz¢ YJ dndzis ayQ 3 dab ez’ " dzj dpdiztefy RiypOx dAfmd@f)is tofg IS i ARipi2t dzd y o,
f tod dztg @ thlds'te b2 RS2 dad ¥ tp tHootD? eizth §) Js 15 ook s es@ g @ B & e 518 Bdzd € O.

ABSTRACT

The article discussesheissueof the productionof fine materialsusingjet mills, briefly describegheir device
andthe principle of work.Themain purposeof this article is to preparefor the creationof its digital counterparbased
on a jet mill. The text provides general information about it, the principle of its operation, advantagesand
disadvantages.

Keywords: cementindustry,jet mill, jet mill design,jet mill operatingprinciple, digital twin, advantagesnd
disadvantagesf digital twin.

A dBj dats wz® 3" h dz wladatgdnl© 3" - ] dzOMis 5¢ & j dg® L tedpjdeds - s H d BBsfils
s Otej at" wffgfifdidic oL Rofsifi e s d L o SH el lts dzlz y sBdedz§ 5 H d T EOs ) dz'd BDxiHsh A
Y i3 ezl @ s ls tosl B3 e s H zQMIs tsw M j ;o) Mip B dzl tf astslts RAs.sIs H § Weftsyddsd €
o toj gy d3jwleisddlam O d3'tcdO MY totsfls to O dzj edhyiz jmH fidsLde] dfsleftets df Is | figdt jdass20 €
fistesdlsj Oz &d @i sz L lP&BY 2 2OY tod dijtalf to d d3j daidshpdlaf SH d MY J tof)dats
o Mjo€®yj fsyg lfhofndsts s d Is fndzj dfwm C dzd dz$ §Ris @ dafsts dzlz ydzB ¢f B saj fjts S 2z &
cOfmlso OB Is s o dlazj &S H ZE nylg s BOtE 3] dzdz0 hojtc j RMdSE tc B § s ts RBdzlz &
Bj Istsdiz 3 j dzj L tsBY dsdsvdx Issfidzts o dz" d3cfe s dzs , §) 2 ifdshie tiovelde 5 d3etae @3 H O dzf € d §
Misesdlsj dz! das@ld] td OROEBGEIsSE" | Isd ~ddud HEY gedhNsoly jUHIGL" |
dmf sdz Lz BBMEOL des 5B @ AR W H sdjeds' H j o) B @M ERGdEZ] ¢ d.
fMistetsdls j dz' Mise O. 10 yjdijdkz nL O 5HIOE dzC doR
A dsj dzls dzv jasdp'te Oo dzd ay ME Y dsds Mo J tor IssEagl @d dzqf Jsteal fif *slszs " ¢
5 B dzO HAPYj sy 5 B dztiz® s ¢f wOUST Y dze fisls ¢ M) ls to iz 2Rl d& dzd y .
o zOy dgnizs ovgi*fiste d dey d § O dzd wg®J Ism™ w50 6] i34 defiglsje iz 2 dz'dg dz' dzd y'
slsdzj € sls mt'zBdfddzj e Odevdg i m f 5L o sdzy Slizz Yy @O L Bidia d3j dz' yY dzdats 6
(cdfa®, H Iz hddeto?j MistE( StsTojj toH j ¢ IsBOIs j tc sBEIO dzdH 550 BB o3 o of Is ts o3
s ts dzidzZ DS L HIZ R j . ftosdL otsH dls Bty fzEBE: dtetsatsdsls ! MW

¢ d dzfs ¢ ta@sEiBEOS s B SUFOfIss0s ddls

73



Yo et e ‘ °" v " 8 51 EOAOOEOU 3AEAT AA8s Teojlloq

sl tcsdL o faithfislet®] B sd Odgflztiemig @] disscts 1 s 9 C dzé y®jfigj B dglzh dlsj dz' dats j
BOIs j tod dr@zts o dz f3dy® O dFO dzdzts ¢ 5C tsdzd Y j st sz H 5§ Odef $ 4 € Slstster -

5B 516k H B0tz iy it dzl X ¢ T HEG Y G dadae lfids O B 5 & OF s datg jdzts j
f 5 dzlz ydfdedsin 2 &7 1 | dedgfs tslgrL d Magdits H dqzO G to § o0 IssH i dfifsls te 5 %5,
f tod d3drfpizel®dd j e Odzts o . ¢ 5 d3f deizdCeitsO U d 2zl O B t5 IsdElseiits)

1l Mmowify tOL o disifigteisdls j dz' dattsdo dnj 7 s offifpls o B s 4 |s mdgls dydzd L d Is
ftotsd3’ h dzj dpiz©fid®qe dzizs sBE sH J B s dzs B8 oz H Bfd O &I istes W ,
9 Mo jteh j dzls s ORBFH dizistez ¢ Yy B is s dzdztf M) - jscitgdzlz yh j@A PG Y J
ftotsd3 h dzitsdzdaticdzts e Dtad W @z of = . dzi sSB R SHfeRs | o toj diff tdaAsts H  ls s
dztsAls OC § B dzils to 2 © e Flisfipz 2 dz' 2ls j 7 dzd ug ENi§ dsig 3 d(evfepd. jo H Y Pdgdzts @ 5
5 dz€ Ry dzj S . ¢ s 3 dzj SwipQ@izw j Isfipetc iz 2 dza®y dz' dzd y O.

1 Oted Mz di€ § 6 H ls O HzE@aO

& LS dgf) ISie B B g i 2 fidsdgts ! dzs @ s
tqmulstslzzudzsogtsdzx;mr@ dj < .

s
f ddj & 1inDO) .
. PR
f / |\
/
’J
i
liotsL H IS ddRY tcj2i) ) O] d3ijdoh ez 8 dzd %Omﬂm‘mﬁfﬂbmm}%ﬁld;
ts ) dzts az@O WddgOdz! dafloyts z 2 diletsdg itsdz! (i \pdtwdz s Gztlzdzelzj Rildftslid;z dz' fiydzr 2
1 zj b czts Bidelsijclis of G tsdbdelz 1 d s e SRS 2
sk h Otey daif 5 ¢ © dztsfly df ko jsde] o 5§ ts dzts ¥ dz
ulstok 2 gt dzf B Qv jfipdpwy dz B t O 5 dots e jOdzdztstiztiztE B R, L b &' s Ols j
Of f Otc Ols t5 a5 dplis Itfistaftes ) S fipdztsdsdz’ 2 Uj e odMatHdls LOL b h j dad j
f otsy jChsits,tste” 2 o Coddn jusdfiL Isi3j dz' yJ dedsjj uJ ded d dzj MOBEOS ] -~ Odzed yj M 56
COLHj dfp gl jj delsils 5§ BE®B LColf@. ] ©BSLLHES OwOSyj  Mddy O Isfhw
U dzj 16 G 15 dzis (pd Ghzal@? qddnt sdz o b j sHEs L o BH (s k@i gzt if D@ OH O dzdzts 2
ts 1) dzts ep dists oy IAE] O to . Ctobf dzsfisgls s 5L dz0y O jifxtzd 3 J dzd J
CU Y jClsd oodab@dzdzs Bststolz H 50 O didtEts d L o 5 H d Isj @ Jdgcigagde j H fyls Oo dzj dz'
L Oo dtilds sy dztayfy lsizls 5O € o 5 ztizlz B 5 G . 5 dzts o ezt ) Is 5 d difptsjorars f SO 2 dzr o
[ dad) dzls oo e < Oxrdajs R0 bzt 165 M2 B H dise s d o & 84S drzizd

S

o eumapotns

tdBr sistdfdlsednhBis & dfdetsds d o Stgfsdpdetzd .

I H
f5d3
dmy
CBdi

=

74



yroor et e ’ T 8 5T EOAOOEOU 3AEAT AA8 TojMoq

v d f jftgite | 20HyisdgzM s te g B tg B & dzts 2z s O dgtsmd Oyfj 1o tesk2 3detsi?2 dzd y .
d3j dz' dad Qe'd. 3G v inls @& dzjp gzBJ dzdzO ™

t dBs sd yijls O 2sgz@v e W@ETZSCH.[2]
1i S sdz yj st de'j H R ity tstf 860 dits dA @B 4t P O st i ¢ &zOmmd % dydtelkzs h ;
Lsls tste

1 tod dzy detfoB sl O dzdztidj dz! dzd yr o tsL H | 2 fiflisalif @ € tolz ) Osfftg j2HAZO
Mdzj HizE h d2: ftetslswy j dedfiffj ¢ t5) d L dzj dzdztsysofst dzO
RL ] dz2 yomzg 2 sHOY mfpeiL dLHjdzdwe ¢ dz gOsfjdervtc OL tOB IS Iz,

Csdz yJ 58O s P H jldrdhssifdOe dL e lstsdidy A dzz OdsLOdgdaaz@ @y H 52
f csiicdz &z 8 cHjo fMmdzj HMMsofFOHdd. [ 4]
cOL Y Oj Bfpgy. {Istsd3 sBteOL 28 sMw 1 O des2sMtsB § dedats i Wetc 50 SG 15
o Ml M st @fif sSHABOIS | tcd Oda o 52 dadek ddv jslisfigs 8 dzv OH Odzdzj G ts
i sH OYSChEG j dzy d @ dx'dsdziz’ Cdglrdsj 36 Iz 9 nBHASE HJ 2dhfisth e & | Hzl STz y o W
fsmitcd H Mg dztp 3¢ Is t OB tc Iz BAC O dzd H Ols y df Sy edzim tztiissO)dzts 0 dz{elid® ' dzts 03
CtcOo d di3j IstcdhY SspSsdut dg jhLdzt L so 52 EMmMistes2 Mise j .
LOle s j todiOsts - 0 Ols' &£ @4 isfgw d3d AW csp 582 dztb § jel©B 515 @IS
fslstsC @dRE stewdi § sy dzd yoPmaumvs tSdzdzOR @ o s¥ dzOR fp  dRORBW. St 3Oy d W ,
Meskzr Otcj OMIsd Yy Olsj dpOL oWy j dzdzfIsMiszf Bcf Oz HOD Issy diftdse, dzd §) O Is iy w
dL d3d dz' yOsched2f sH OY OMmlis d f5C 0L Odaditedisdz O de' GliF G G b tetso sG t5
CaomMmd¥ dyd ciosisjsdgly, ¢ lstster 2 Ho 52 dzgflEEP 5L 0 Selz ¥ B AV dgts 3Odzd d
tod o sHodilafgfw jdElg s thisdsc 2 dzd telz § d3lz fd3ls © dzO of dedfou@is'ts L dzd € dztse § dzd v .
fndasehs tc sls hds.tsls o § difiLls@Hd@dzdz" d3q 1 041 150 ¢ dL detsdsty CIsd tefigo Oded v
dztso dsvsdizf s L A3 R'sEcHdE®RH ECIsdMf sdz! L s9l0fdzed g fd Mis | BddsG s
~saghifs QL oWy 5 @dafudg] dz' dzd y' d i3 Is Oy d tytizelzfs dztf to 5 B O dgtfiytsizsH O dzd J
j e L1izOMid W d ydistzls gfigRls e j eisd § Oted Ofgd Als j delelisi2j d&zPL OB OlsT 9 Oj d3t
M cdzs g ) feddm B jj BG"  dgrdzd h S 5d3 dL HJ dediwis yj dzgfdo " B st d dz yh j ¢ ts
Zf ddnhisdiysy OH @8k OlodfstsIstsE Isj n dzd yd MEideizdrodzy 20 + O |
B34 dz2 YOO Mfftse Is StEriASEB BB J. Isj ndzd ui HEF GIis d to i as@xzdyj ,dz@0O W
SdsBtcOL ¥ hGjigA's e d >y J daf J ftojHT HiZB QdigH jd3i5') i IStc OB Ols o Ols! MV
L di3ts R'OdBfHsH H J to Pec@siflss B B¢ 5o z1s sy dzyf sy fipvd3ts B f ddg 5w dfy cRfpls § d3dz” =
s dQ3®@Iszdtc d O dzts o . BsH j dzgz? i3 st BB gllsld s dziz yj dz’

1 O j\pJ dziosH O dzddtpl® O 1819 jdzw | Is M ve® M dzticg | 2 dz’ disidslstisee O te f ) fiptiz flztiz8z
HESIsEofffs@ H O dzqf ¥ tots oHseEtEs? dzd € e OMy.d Ists o
4 EZBDOLLjdzj B3] Wt 2 dgsd®! dzd yr 1 01 O e slstse kPdEOB t51s O dzdzO
R.I5j § jfasmzPL B QO] dlstsy dats  Md Mls j dfezON(dtsls Rig GRS JAOL © o Ols MW
Miszy OO dsMtsL H Odzdl¥OSytdsjs A dW tcso H a2 dzd  SH3] dztf BB Y § Is
csomd2ddigdWtctso P 52 ded € s to] HJ dig tegdellz j €36 § 2 ) Sstdsoy, dzts My Is §
Twin) 7T st tesctcOBZAAEREZESE L ¢ Sistsondegidad & dzé H g e OC Isj gd Mls ch
dquiMeeEstes2 MisdBH | dzdtclzs h B L s SO sl H j alifjwy j aldd figtssts € O
Is to jf dedsdyd) dniind ded U=l @ME QYIS § o d lindilzdi BS QS gL o B )t ¥ o fftsd Y d dz'
9 J H jlagdQidz! deBdtg Solsmdzse dW rdzj d MY t CaffldisE)g B Jicse Odzed v .

(ONONCELEN > RO Rl i

T sov —

cogTog
Q

g

DoOosESSE~FE CFf TONEC O NS
N'l_

=82
)

75



o<

S 777 8 51 EOAOOEOU 3AEAT AA8 TojlloqQ

ltedf jtoj RBHySOREE i dZz OO Wdsth ' h j dzd j BY W j S sdo des O g slsT |

qLHj digt'H | distsy jis' B HBEOBSEOdROY j6) S Odda tEe &ifagd "iislstc | B dzsfls j 2
dMY sdz LHEROjdEDzd L e @fsigas? i § slstejBdlsj dzv. [ 5]
COL OB SIS YL ¢ Blstso dzjddedijidgzd 2 , [fdzso dzfjcj g B j g @S0 " 7
HOC dats if 5 6 & t5 8zts L telzg & Bclipce jOd3 dizts frHsaj 192, daff € Jsio ) Is €D izt .
[TpemuymecTEa uRGpoEoTD
IECHHHEA
I T ! ! 1
[Moeemeane BosMo#HOCTH VaameHsEIR CoxpanmeHHoe Epent
OPOHSEOIATEARHOCTH NPCTHOSHPOEAHIT MOHHTODHHT OPOHSEOICTER
Pt o MI;ImtpoBHe AEOHHHEF
TYT OPESIOEHATE EAM
aﬂamr;m:usanbmu MOIHCE EHSVANEHOS H BupryaneHaz oOpHEpoga
anquTmlme madposoe OHGPOERX JEOHHAKDE Cosgagas mudpoEEe
$pOBEIME OpeRCTAENEHHE EIMErD O3HA9AET, 9TC BEI PEILIHER, BE MOEeTe
- D:E - OPOHSEOICTESHHOTO MOEETE YIAIeHHD VCEOPHTE MPOHSECACTED
JEOHHHEAMH, I03ECIIAIT .
NpeIIpHATHA, EOHTPOIHPOEATE OpogYETOE B 0OBEKTOE J0
ONTHMHSHPOESTE ) _
EOMMep9eckoro SAaHn OOUBEETEL H YIPAETATH HX MOAETEHHA.
npaussn;urre.-_mncm FUTH OOBEKTA, S SClH HBMH.
EAETD COCpVIOEAHMA,
- OHO COCTOHT HE THICHT
3EE0IA AIH OOBEETOE.
EJHHAL 000pYIOEAHHA.
t d# o) d dskz ity 52 dzd € s o
| ©s OC X jOf dzé B EBHES 6 Iz H tsfaqu’dzdwdzwéiBg,m r. Js b o Bqd%d;q/_ ¢ dzé'ztect;ﬁt];;;qn
J r B H d H dzw
§ 56 & O ddpdsSidAEAS G, ) lsofiAe jlsi § dzY dZd%gO“EJ ©q Ods o I, [ jyobLBoMCd2 MestedC
dzj HsMIsOI S
d H 5 qd: . JtSGHOdztsaO fugdze Bk Mme XY .4 st
fistej B k& sCloffovdzd W d y d tetis® eDtstagiaf i Gtsh@lztcrfnlsa;dzdz’ sjrdsdzsedyuimsd?  dzd ©

(e izjlzg] s do Olsnjftg;vsateo%@szg'ztgso'dgéO?ngDNPQKYgX oL 0B EESO fbGE
. LHT 9, s . L B
i tc Qo JtedD fiAfsts to Wiy tOBiste Grokd® okl o3 ; /

fl dtL dsJ d2v j 3" 3 § OtO®R) Iste OB s. 6. t

weodzv iisigsc s s fzfp tafstc @ 2 o . . JkdkcOCse // CdzjecsMB ey O
lStSGu_SISIHSdZEYdZJHtGL*]S\ItZﬂHIZI—UTﬂBWGtSﬁ]ISISWQngUdZJCW d ®tBBtkHBe Odad Hdzw  ftetsd
SB iz H BaEHRE R dzsMis j 2 . BOIsj ted Odzts o : BiokLtsomMCd?2 18P8 stoded €

HjSCOBteW 2019 ¢BHOILI jussds b H: z ¢ deVEtdEH
ctsfizH OteMmise j dedz" 2 sjndzsdzsedyud M<d?2 74

sl ReffsrRurtouvut 3: ZkRtse O,i 42 0-BM.BEDN CUIGKL.
) 10. 1 zdze OC 59, H . 1. stsdzyd f ydw ftetsy.
1. (I)(-:'ZdZ,SSRHlStQIZ?@ dZJ dZ(*'I.IrHZ.-fSJI ,ftsfr]QE)O, fl]U q-tGOdZJ dzts 2 fnlstslz? dats 2 dSJ dz quuJ / o . ]
[ on g dzsfyls OB7- @&ty ., ; vded o j g ls j IsiZ0ERY - dzAK CL@.) .-28.9 EDN
L2J.RLthZlS/}4 taed jdd tm;fﬂ/;s:df,' h dzjsulizdxrtQJZHéq’b]l@Gzﬁzng XASSGG.
ttp:. WWWStanoxrustrUJnaya meinica pSEV 0_sloy.php; 11 ¢dZOquL Cdefr]lStGIZCud? fl]lStGIz? dzr o d3J dz' d
URL: https://de.wikipedia. org/W|k|/Sp|raIstrahIm ¢ dZ-J tesMB jtoj GO N dj s 0 dzts dzts @ chu ¢ un
4 4l epb57 7 0iR02E 7 SBSEEZHES Odzdj HdY flsdLoHMiss O Mistt
5 Rdzlsj wedpiiz My [ SH] d2detd Opfiitetse " § [y b e qu: q2 ﬁ]BlBIGM&tStGﬁI}SISHOlSJ 2.0 ekt
H 8 52 didRL: tfittps//www.cadfemcis.ru/productédigital-twin/ ¢ shEH Ots dzdzf C s dzs e duj MmS d2 b
6. 1 Olsj dals - 2188077 C2 ttsfnfnq’?fr]QOW Iz/\nJ@bJ 323[LIEI'5I\?A bz

LOWeadz. 16.11.2000 : sfked 27.0 02 a’ Foof s
Ve Otetso , uG.(_DQtse) hgdzHts. ] ; LOvadls g Jq’d;,{JJ é q’ ISJ...dztsdztqu’Luanq’J
¢sfiznOLhise j ddzO"  OC Onj &gd v i BBNG S Is jydgg, B firis 1o BFS 4 %%%%%zqc HEC EQEH oy, | O
NPOYOP. 1 j dzG st @S23S H G SH Q.dzG S e 5 H
7. ujdCdd, . 1. liest odHO msmggﬁygggu%sdydg@wdmb% GRdEcd ) HSd2 b
2

19/ 06. ftetslsdo tsls sy dzOW Mistelz 2 dzOW %%C%C{QI‘S% Bfndzts%Qiz.QO‘ 8(_9 %§&1§59 stz 2 dz

L 0o g fq B Mis (B0 HEEE Mo 52 Mise dpt ~dgsl o0 EBN ZAEHDU

CBQthGdeZO I . 1. wjdBB3Edo ®.-dlzy b &Lj)s Cho ! dL ) &z ydls
Isj mded ud S d2 tthtsGtGanfn . uBBtedd¢ HE f HE d@)iHIzdz ts&s %&Qts.pdz‘iﬂb I
BsdzsH 7 EZyd dsBdiz04d, Z{IZBquZ D6 Of &GBJMIZHZ qﬁ’i HIQCIZW fesdLoBHMiss O Mistst
{ k2B Gudsddtcr 2 { ¢ sd {BhjMmissts i n8%E £ Q% by dzsfﬁmtsmpzuz@tstsm;smomz Jj et
tslso jlshise j dadatsls: ¢mmqﬁ}1ﬂ4wwdﬂfﬂcsmagéémsamdz bjndsdseduiNed2
IFGWUL. . 255200820269 BEDN TQYDYL

8. 1 Edze O¢C Y, o 1. 4o toj d3j dadzr | dzOtthO dz) dz c? tOLe dlsdw

8
stk d & fslsdsslssydyin dg;lzdzlzcd'aﬁusal R. u.

76


https://www.cadfem-cis.ru/products/digital-twin/

yroom e e 77" 8 5TEOAOOCEOU 3AEAT AA8 Toj loqQ

vrs:694.1

retrlcecivldd fevt {resms WOODEN HOUSE BUILDING AS A BRANCH OF
[vi®] Mot fRU[[ P®wRU] O CONSTRUCTION AND ARCHITECTURE.
bt MRU[ SUULTL 3

SpesivtselexeyAlekseevich
el I Mdedzj OMdzp S M o Student
dlskzHj dzls

Lyubov Vitalievna Yezhkina

[ XS dfzOB slodlsOdz! j o« SeniorLecturer
dlsOthfd?j f sH Oo OI

North Caucasudranchof the FederalStateBudgetary

o jstoOm ¢ OWgzdi@ dz | e Odzr d Educationallnstitutionof Higher EducationBelgorod

CsMzHOtmMBY § Hefes s ® OL ts9 Ols j d StateTechnologicalUniversitynamedafter V.G.
Zytsj X Hoj" s B 5 O L (5ol QjdecVs to S H Shukhov
GtsMizH Ote Misp g didstaizt? clafded] ofnjStafiPd k MineralnyeVody

dd3.l.zz- @9 O
[ ddzj tcOdzsez §

b1V JuvdARC

| 5 teasth)L o j H gsda§ & 54 SOy QLD t ] o j Tafigg ¢ tsH dz'nihj citef B H dezlz o 5 0 dzj
CsMkH Ot dz gkt tizd € ©1 O € tsiizf 6 BestszC b to j dzls wAQY sdglpB teltisd Is j dz' dzr 7
BOIs | to deOjdeys 2 YQfpY OMistets? b ¢ Eafic s daaly 2 BB s | to dsBAOH Op 0 BB < d di3q
dzj k" qdsclz) e i W j G662 dpls lSP e (zj Is o Solg Wiy Wddjj B & oSOMA] & 6 | d5j dzdzts iz
H s d3ts s to 5 Odzdptided RO J S S € Ozl s dzts ¢ d iz ls & | O lsig EJOABS Y | to d & H
L C Y dzkz GsloPaydids dytsre s Is j dz' flso O.

s dzs ud Mmdzise Ptej o W drdls fiIs taitdgjdadj iy Ha@ts ¢ d Ydzs s .

ABSTRACT

The issueof the constructionof multi-storey buildings made of wood today has beenraisedat the level of
nationalimportance.The questionarisesasto how competitivewood is in the marketof building materials,because
now developerdiavea hugeselectionof materialswith high load-bearingand energyefficient propertieshat meetthe
high requirementdor modernhousingconstruction.Attention is also focusedon the environmentalfriendlinessof
building materialshothduring operationandduring construction.
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ABSTRACT

Thework involvedthe developmenbf selfsealingconcretemixturesfor smallarchitecturaforms usingmineral
raw materialsspeciallypreparedoy geologicalprocesses. Thkey directionin this casewasto ensurethe possibility of
their self-sealingto give complexshapesin particularfor the small architecturaform developedwithin the framework
of thesescientificstudies.

The effectivenes®f the useof mineral additivesmodifiers basedon weatheredjuartzitesandston€KVP) and
chalk, glassfiber in an amountof 3% by weight, consistingin increasingcompressivestrengthto 23% and tensile
strengthduringbendingto 34%, aswell asreducingporosityandincreasinghe densityandfrost resistancef concrete,
takinginto accounthe utilization of manmaderaw materials.

Keywords: fine-grained concrete, weatheredquartzite sandstone,manmade raw maerials, architectural
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ABSTRACT

1

Theexistingtrendsin the developmenbf radiationrprotectivematerialsshowthat polymercompositematerials
arethe mostpromising

X-raysareusedin thetreatmenandexaminatiorof the humanbody, which havea harmful effectin largedoses.
To reducetheir negativempacton humansspecialrubbersareused which includesubstancethatdelaytheserays.

Compositematerialsarealsousedto protectspacesquipmentandpersonneivorking with it fromionizing
radiation.The possibility of creatinglightweight polymernanocompositewith high strengthandheatresistanceas
well asthe necessarglectrical,opticalard othercharacteristicanakesthemsuitablefor useasstructuraland
functionalmaterialsof spacecraftOneof the promisingdirectionsfor obtainingaerospacenaterialss the synthesif
compositematerialshasedn software

Keywords:Heterogeneougnultilayer) protectivedevicesareusedfor the comprehensiverotectionof the
onboardequipmenbf spacecraft.
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