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Abstract

A natuial experiment is a process that happens on its own without external interference. It can
be useful in various fields, ranging from science to construction. In this article, we will consider the
main purpose of the natural experiment and its applicatioonstruction.

Keywords: natural experiment, process, technology, construction, factors, conditions,
characteristics.
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Abstract

The article provides a comparative analysis of CAD systems. A CAD system is a system that
facilitates engieering work by automating the design process. With their help, they optimize
calculations, control the actions of control software, and organize geometric modeling and design.

Keywords: CAD - system, analysis, design, process, modeling, software, engmeeri
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Abstract

The paper discusses the basic principles of operation of fire safety systems in road transport
tunnels. Modern technologies aiming to ensure fire safety of tunnels receive particular special
attention.

Keywords: frar tunnels, road traffic, fire safety
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Abstract

This article discusses the concept of biotransitions as an innovative solution for sustainable
transport arteries. Biotransitions, whiare structures that allow wildlife to safely cross traffic flows,
play a key role in preserving biodiversity and reducing anmelated road accidents. The paper
analyses different types of biotransitions, their effectiveness and their impact onokbgy euf
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discusses different types and their effectiveness and impact on the ecology of transport corridors. The
conclusion emphasises the importance of implemgntbiotransitions to achieve sustainable

transport corridors, provides an example of their application on the Mosd¢azan highway,
development, taking into account the preservation of the natural balance and the needs of society.
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Abstract

This article discusses the key aspects of the design of residential complexes, analysis of current
trends and approaches in this area in ordprdpose basic and optimal solutions that contribute to the
creation of such residential areas for future generations.

Keywords: residential complex, trends, residential buildings, building designyis&d
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Abstract

Weak soil foundations of highways are optimally fixed with complex stabilization with
surfactants in thamount of up to 1.7% and mineral binders up to 9%. Stabilization fixation increases
the modulus of elasticity of the structural layer by2B86; the fixed ground base becomes more-frost
resistant.

Keywords: the soil foundation of roads, ground stabiiizat
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Abstract

This article discusses the basic concepts and principles of information modeling. BIM systems
play an important role in the construction industry. It is thanks to these technologied#tanies
possible to reduce the time it takes to complete construction projects, create convenient and accessible
projects, with the possibility of multiple editing, individualization of one project template for certain
conditions.

Keywords: BIM-systems,nformation technology, construction, design, software, Little BIM,
Big BIM, Open BIM, Closed BIM.
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Abstract

This article discusses the technology of creating information models of the roadway. Attention
is paid to the functionality of such computer products and their impact on road construction and trends
in the development ofhis industry. The characteristics of software tools are considered and their
comparison is carried out.

Keywords: road construction, highways, information technology, design, computer modeling,
CAD.
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dmssted yj MSdr Mtetsdlsj dz' dz" = tsBiI j S Isso .

sdz¢ yd or j @yptails o6 IskztcO, sdls02?, ~nlcOdr , f O tsH " ,
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Abstract

The architecture of Ancient China is one of the oldest and most peculiar in the whole world. It
is characterized by an organic connection with nature, art, and the use of technical properties of
building materials. The basis of urban planning is the folkdimg traditions described in the Taoist
teachings of Feng Shui (Wingater). According to this teaching, the meridional planning axis was
considered the most favorable: "Mr. Sun always looks to the south.” When planning construction, the
architects alway adhered to the rule: The buildings were located symmetrically relative to the central
axis, and space was left in the middle for the courtyard.

Chinese architects took care that the entire building, as well as its-bedahets, roof ridge,
etc.,would be artistically decorated. This article discusses in detail these and other features of Chinese
construction, provides valuable historical and practical recommendations that can serve as a basis for
the development of future historical constructibess

Keywords: architecture, China, temples, pagodas, temple structures, ancient China, buildings.
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Abstract

The construction of any building or structure begins with the foundation. The foundation is the
most inportant structural element, the main role of which is to distribute the load from the building or
structure to the base. The foundation ensures the stability, durability and safety of the building and
structure, being an important part of the building simdcture. In this article, we consider the design
features of various foundations, important rules and moments when laying the foundation and the
consequences that can occur if mistakes are made in laying the foundation.

Keywords: foundation, structuraolutions, construction, building roll, design errors.
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Abstract
The artcle examines the different types of technologies used in smart buildings and their
impact on creating sustainable and innovative infrastructure. Various aspects of smart buildings are
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analyzed, including smart control systems, Internet of Things (loTJigesystems, energy efficiency
solutions, smart sensors and data analytics, describing the functionality of each technology and their
role in modern construction.

Keywords: intelligent home, automation, smart home, technology, building management,
moderntechnology, construction.
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Abstract

This article discusses energificient heating systems. The introduction of such systems in
modern construction makes it possible to achieve rational uskeohal energy, reduce energy
consumption of the building as a whole and increase comfortable conditions for people to stay.

Keywords: automated ITP, balancing valves, radiator thermostats, heating devices,- energy
efficient heating systems.
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Abstract

Corrosion of the reinforcement of reinforced concrete columrmosex to aggressive
environments is a critical factor leading to deterioration in performance characteristics. Current
regulatory documents do not provide a clear algorithm for recording defects and damage that occurs
during operation. Currently, the ass@ent of the effect of corrosion on the ldsehring capacity of
reinforced concrete structures is not standardized and is carried out approximately. This indicates the
need to improve methods for assessing the-teading capacity of reinforced concretels, taking
into account the nonlinear nature of concrete deformation, corrosion damage to concrete and
reinforcement. The research is based on the method of numerical analysis and modeling. At the same
time, a qualitative and quantitative assessmeniveng based on the nature of the damage and its
volume.

Keywords: rebar corrosion, residual bearing capacity, performance assessment.
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Abstract

The paper focuses on a speci al el emant o]
multifunctional linear object of public urban space. The special requirements for planning and design
of greenways in China are considered. The characteristics of the Chinese city of Luoyang are given and
the experience of arrangement of greenways of differgpbges on its territory is shown.

Keywords: greenway, municipal improvements, green infrastructure, greenway, China,
Luoyang City.
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¥ OCIstste dzOtetsH tsfrysj jdsjtoQidrzfiztés tc sQdz@ A J H Y tcOdz dztse s
cABteBdtotso Odzdj] SCtdY stlsdes? CEtesHMEB2 MjHr & [ 1
otsf osMmtso tcOL OB BISC (), tcOL o d ldipstg s d Is (5 Bzelztizd &z dzdinyf
Bd&zOGE skzmistcs2 Miso O etstesHMEdr Isjtotcdiststed 2.

1] zOdzd tets 9 Odzd | tc®L 9od Is gvzd @A SjHAS B EZHED jd3 HEdz
dL d3j dedIs! v, ylstse"™ tBiMfjudls: f(jtejnatsH & c¢L jdzj d
wWogdzwe lsffw HEBSdR ftoddgd todes Hddzv ff sdztse d dg dzO M j dzj dz
gL d3j dzj dzd ™ 7 zOdzv " OW sdz B j th d Mted GO K HON |2 0P HG s

Astocdddtetso Odzdj] ctesHMEtsEs dzOdZHM OWISO disyjls to
fEHRGOES s jSCbtedscts d {CtdsecdyjmMSBses. 1 jtear 2

f zOdzdtetsotsyde" = tej N jdzd?2 tcOL dzd yuAsls sy jdd® L dd® U dzidad of Is j
mMdsweyj dedd 4§ sMmdzi Hinlse d2, 9" L o 0Odedz n HiWlisj dz detsfls
dtsotcj dgj dgdzOw ff OtcOHJdGE BO kteBOdzdL qtotso Odgdetsc s  dzOdzH b
sBtOL tsd3: dzOdzHh OWIs tOMMdBBOIstcd 8 O Is fipw  d@)jdzlsldadtsdf tCety dfdz
ftocdtotsHdzr » WOCIttetsea, des d COC " sfMmdesoa © dHJ dzlsd ydz
sBtcOL O d3d Misdz = md Mmisd o3, o ¢ dzs yow sO¢dJ i sdgw I
BdCkdz sktcdzsets tcOL dgstsBteOL dW, o tsL teMisig Gzdd dF Hdzts

[3].
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ftesydy WOCIktster CctttsHiS t©OL dzd yoOe lsfmw o hdqesC s
dLEyjdz Hdzv otsL Iy dese s dMf sdz! L so Odedw, o Istsdz ydH

l ¢0OyjMmkej Bl jCISO dMMdzj Hiso OdedwY o twCOBTKSIS]
astetsHME 52 ddW Otz s Rtc'f ZIs, ¢ O@Ldds. Greenway) ,
2 sd3d dzO 4 3" 2 ¢ Oo¢ CLJ drfpodss Rts W £ dsleq dhi tisde@ dz' dz" 2 dzd dz,
sBh jMise jdzdese s e tesHMEBSEts ftosMmisteOdzmise O, cos
otsHdz » fEIsj2d2 Mmiste @3l PIs dzr | teJ Stoj Oydsdedz § d ¢
tcOBBIST L OCdzr yojlsmw o dqLkyjdedd tBEMlstes2Mlsa O L j§
O fteddiBitcy Sdltcjlsdesets cstecHO [ BYWdZO o sdl0Oj.
stsdzyj f ydw teBhkfstets2Mlso © L j dzj dzf ~ndz@ Ed&Q@ 2 d dels jScadtds
B Msdese s dMsstedyj MEsets " lsO ML HOddW L J dzj dz
L Otclz j i fJastetst] j 2 MCsets d O tedS OdemMEtsets [ 5] . I S
Ljdzjdzr m fklsj?2 dqLEkzyOjlsmw f 1985 ¢.L, 9 d>» Andsdiyd Isiy d2
s Stdzykz 2018 ¢. BN dzs ftsfmistectsjdzs 56000 Cd3 L jd
ftiocsHBdZy Ojs tOMIsd. twH Ctkfdrr ctttsHBe sdlsOW
MstetsdIsj dz' Mlselz L jdzjdgr » Y kISj2 [6,7].

Il 2@16 [ ddzd Misj tcfls o d Isyjdddzdif lsdat®s, 5 cffddddssi ¢ s s d
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(HOMgj S seatsHMmIseats) [8]. (ESCtsotsHMmMlsots ftcj HJ dzd dzts t
d fMmtsMmisOe L jdzj dzgr - l]’Izlsc'q’w;dgGZTﬁ]dEHO,dztsdsdfadztBtsaq’@dquNdzOﬁr]fn
ftoesjCIsdcso Odzd & . ¢ Hded dzd B BOYJ W CBBHO [ W dzO
f dzOdzd tetso Odzd d ftesjCisdtetso Odzd ® CstesHMC R L j dzj
sfdeso dzlz¥ L OHOYk cEttosHME et Hsd@d s s tc s2dmfswy Od o ff
CtctsH O, dimssted yj M< dn L HOdz] 2, CtcOMmMdo ™ n f42L0:;
1 Csdzsedyj MEsets, BGLHBSKe dlsj dx tafty ciis, d tohpth Otesizfses dzts d g
[9

.

| stetsH -felfed 2 &) cOf sdzdfy, d dhsld de'] linigfiptatasiped tud dp ¢ o
dzOMmdzj HdJ o, BSGOIsr &3 ftdtetsHdz 3 dzOdznh OW Is 53, mMtso
tcOLodlsdw. | tStetH OMftsdsyjd o AjdstcOdz! desds s dIsC
Mdojtdtsds d s ydetsds BJtej 6On Mic] Hdzj Bfsc BYf mkdddO® df &
Oc dizsd3j e Oy d © tcOL dzd ydz' ~ 02 sz , tsHfcid? 1 tsdetsd Oy j ¢
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GtesHO [ tswdz [ 10] .
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CodBBf dzj S daj j s Setesdd 2 § slsj dajd Qrp GHsdzWs zde@LL odgfdls o v

I sster 3 9Oy dzr B3 W OCIstesd HAEW tOLodlsdY GCtetsSH |
ftodtetsHdz 2 St dzj $fp, oCd yoOrhd?2 BHEOIr?2 toOMisdls
nsdzdits o ; BOMMj2dse tj ¢ d L Jts, o BHBRtcOdzdAlzd " d
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cdMkzdzC ] 2 fsCOLOd §OdsteO®Rd 2 oadH O tj Sk mkOdr

{dflzdsS 2. JldH &0 tjSk mMzOdm+«[11].

tso toj d3j dzdzts § MsMmistsw dzd j CtetsH O Wistcdzd tets o O dzts
rhdzj dedetsets teOLodIsdvw. l MmMjtejHnddzgy 20 9jC0 1L
" hdzj deder B fesdLosHMlse, Gldsmwh Ry ¢ &Oh d dat
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BB eyd MSdi3d L sdzOBd, ftedujd3 3 ddzOWw LsdO COYH
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Il dese j2h j2 dMmMbsstedd tBdZdS cEttesHO [ W dzO d&j dz
HE®RBO ftosd3 " dzj dzdz" - tc 02 tsdalgroj LOfFEdEY & I8 s dRds,0 to jind3 6
sBkMmMstets2 Mlsoasds € OC MOBdA L HOd]?2, sO¢ d ftwdHAg
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] stej Udd BINHE MEOpsBdENY oy Mozsy pdag § BL O k
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f fseMmj d3j Misdzsy mmedBlemBSB fpdmilsd 3" L Jdzjo
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toj Mztemtse , IthJHtsfr]lsOSdZszC{J GteOYHOWROAZ oL
slsHr akz; O BOCY] oS OCORHO LHBKSoSEE

1 WEdeC ydw c¢cL jdzjdesectse fjtojHOodY jdedW :dzr Qo IstsB
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fitcjHodYjJded¥ GCtOYHOdZ d BBBEONM jddWw c¢L jcC
CGistctsH Iz.
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f sye lz, 9 BH Iz, sydh O Is 96 gL Hsiinds o ts i) G &y a&. Is
sBiJMfjuydeOsls MejHlkz tBdlOddY d BdcttOydrss:
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cstetsHMEd] q fd dz MSdJ s dzj ddv, 5B
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Abstract

The article examines the issue of fire resistabased on the loadearing capacity of a
reinforced concrete beam in the ANSYS Workbench software package. The case of simultaneous
exposure to a standard fire and a static load on a reinforced concrete beam is considered. Thermal anc
static problems haveebn solved. Based on the results of the study, the temperature and total
deflections of the beam, as well as the-fesistance rating for lodokaring capacity, were established.

Keywords: temperature, ANSYS, reinforced concrete beam, static loadiagdard fire,
stressstrain state, deflection, fiesistance rating.
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Abstract

The impact of seismic forces on a mughibrey, monolithic reinforced concrete building
equipped with a oscillator on the top floor and metal elioks is considered numerically. The effects
of seismic forces are given in the form of recordings oélacograms of real earthquakes, using the
SCAD program. Accelerations of building nodes and values of seismic and transverse forces are
obtained.

Keywords: Oscillation damper, earthquake accelerometers recording, seismic effectssénigh
frame buildinghumerical simulation.
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Abstract

The analyzed accident rate on the highways of the Samara region showed that the increase in
the number of road accidents is steadily increasing. To combat accidents on highways, it was proposed
to introduceintelligent technologies as a means of improving road safety and minimizing the severe
consequences of their commission.

Keywords: M-5 Ural, ASUDD, V2X technology, traffic accidents, Samara, federal, secondary,
weather stations, detectors.

s O0¢C f ts5¢ @Liyfned)sHlds o Odzd W , ® 2023 GEBBHE OO O
ftejHd oMin Wjedtdss (MMd2MEts2 AJHjBOUW]I
stcOdzmf stelsdz” = HtetsdMmh jMlsead?2 dO Moetsj?2 Isjtetedilststed d.

1 dqsscOd 2023 EBHO dz2O bk jttedlststed § 34 O W@
stcOdzmf stelsdetsj Htoesdmh jmlsedj, o Ists oatcjddy COC s
[ 1 t siMimMdd 65 wO0ORBOMSts?2 Bd&ZOMIsd 4stcd@ide i O Isfdrf
ftesdmh j Milse d2. t sihs-s&Odztff s figls zOR Hiftotsy gk j Miso d2 |
MeMlsOGaddz 6, 53 sy dzlsO, o Ists oatcjdi3" COC 5 Isjtet
Msmis@oaddz 4, 55 sy dzsO.

sdzjHEzjIs Eydlsr e0l: jhj IOCt2 dgj BOzso Oy dgr 2 W
fjteolkzt HiMWiCk Kjcdtdtss t sifdifugisa se3j hBwdds!
Hstotsl @B dm stelsdz’ 7 fesdmh jisoad?2 5 oddsj o6HJIS] dj

ls ddav stea3Oydd vyiraIpyr 40 [l tsihdd 5 w0Od
sf OfMdzts? OolstsdisB ddz! dzgts? Htstetsets?2 dzO Isj-Biod EOtd (
ftotslswy j dedetsls! Coltstes? s Isjtetedlststedd B dZzOMIsd Mt

RL ddzlsjtco! ¥ dgOyOdz' dzgd S O lsHj d&zO HEstesy dats?2 d dzfy
sB zOMiIsd, o¢telsj BO 1dStsdz0jodyd® skHOh jo ©OHdt ¢y
Histetsgy dJutcOdzddss zgs, HtesEO Mdd dts &oOctely j d&zO.
Bisdz! 52 ItcOWdS IstcOdzLt Jlsdese s IstcOdemtf stels©. 1 tod 1 Is
L0859 BEwOded yj dzedv mMEstetsMmisd, LdzOC s LOftejlsO
EmlsOdetso d s , fipffip O jldsts friapiisilz Odgid & . e.

tdhjdedjds Oo0Oted?2detsmisd dzO b;mmqbsmqq HOBOLMS
o90jHjdedd ddzlsj dzdzj SIskzOdz! dz' = IS mdesdzsced?2, dzOf tcOo dz]
Ho dX J dad W .

uSo tcj d3j dedz J d BJLES{ OMmdz J f dzOIls dz'njj H jQ@AsyI[dgO
dzj o sL Etsy dzts f toj HMIsOo d Is BjL OasltdikOlsdL dtetse Odzdz” n
(HOdaigurr), Sobtrj foweddzdm! dO lsjyj Mise j dzdz

fjtcoks tsyjtej H! 1Isd Mmdmlsj d3r sted j dzls d tc s dNB®dizd ¢ tiz®
Histotsy dzgtsets HodX 4 dzdWw. 1 JH! fl COYHT d3 GtSHEtSAZ HO d)Y
tcOMmisy Is Ctsdzdyd Mlsets Ooalstsdiitse d dzj 2, o j dzd ude Oj Ismw
mMdMmlsj &5, MitsmMsede = OdZOdzdL Jicso Ols! HBtsy dkidz sk
Hstcts@OR BBMh jés ftsdz’ L so Odad W .

Il LOeadMmMd@sMmisd sls Isjtetcdiststedd §tod dzd dzgj dedw W kz dzS
fsHtGOLH]j d&zvIs! dzO0 o dgklstcdetstesHMCd)  dBOGdMmlstcOdz dzr

l dzgzlstcdetstesHMS dj MdMmisj g, CO0¢C Qo ddzts, stedj ¢
fslstsC O On fdegtatgimMC s2 ydtelsr . [ded Eydlsr a0 ls sOCd]
yomr §d¢ d Hkzed) Mt ddesMisd ¢ sicsHIMEas|GAR] Wioddd .
ftesf EMC dzts?2 M M desMisd Hstese d ol HiSlso O j dad |

[ OcdMmbteOdz dz' § 34 MeMe] BlstswWPRsEzde s8J MY j UJ
CERY SlsO otHdljdj?2 dO WjHjttOd d o d tjcdsdod
Me stetsfls ¢ Hod>y d ddVv, Codzstetsdzd tots o Ols Hd fMisOdzyd ®
oL By dZ &7 § OMdshlsw o dzGs OF 5t ts diiff. thds | Iygizizel GzO 8 j L B €
Hstetsy dgsets Hody J ded W ojdduyiddd mMEtsttsmisd §slstst C



faseaaco2o2 3RbHbYoeot oRJdqo o0 af3RbaYRoaOt -7F

8 J G BBH daW odzzlstcdetstesHMC d § fmd Mis J d3r dbauvrT o¢
O dzsd3j e Oydw n 9 OS¢ On Oy tetsj CIsO ¢ imjsLctd figlzz"j j
fpdmisd B odswuvrr bOSHJ WodWwsilsfw dgf tsls) j dsdzj BBts?2  yO
OQolstsdisBddz dz" = HBtetse o MisteOdz] . 10 bttOmMMmj Oolsts
mdztsy dz" 2 Cl3f dzj ¢ M, 9 ¢ dzg yos h d2 o fMmjew Hjlsd Clstst
Odzj 67 o dHjBdzOB Azt HjdedW, dBjlsjtsmMsOdzydd d Hwkzckzs
d ¢dstesdzy MdlskzOydd dzO0 HBtKGE On .

Il MmMzkyoy oL dzdCdztse jdzdw odzjhIsOldes?2 MdlskzOydc
Oo Otedd, toj Btsdzls HsEd ddzd § &zBFq  dif g 6 egerdiksl g
d o"otHWI MmMtstslse jlsMisalzs h dj Messeh jddwvy dzO ddav 5
mMtstseh j dzd v ftod HdZOL dzOyJ dz H dzw ¢ ts, YlstsB ' i tc]
s Ofdetsmisd d HOI! dd3 HsMisOtsydets otcj tgy Geded W dzv  f to ¢

Il sHdIsj dzd ©tcOdmy stclsdz" = Mtcj HMlse dBsekls MmdedL d |
fsdzsfmkz HodXY jdedWw ddzd or BtcOls! Odz' IsjtcdzOlsdodzr 2 RO
Motss BJjLBYOMdesMmis! d BjLBH OMdesMmis! Htkzedr EZyOmilsd

PEMOHTHBIE PABOTbI YEPE3 2 km !
NEBBIE ﬂOﬂOCbl 3AKPBITHI 1

m D||| Tyl
i IYie

{ iz distE€] Hizf toj ¥ H § dzd § StSHdISJdZJQ st Odey stelsdz 7 Mtsj HMls

¢ d fMmlsj d3r dbauvr T shdzOh § dzr fpdztsy dz" dzq Odze sted Is d3
fsLotsdwsls ddbi tojyddzsd toj Odz’ detsets otcj dzgj dzad tslsfdzj

RdgW stedzOyd W , f sdzzlg@ g BZOY B Odjtej bl P sdzOB dzt H j d
Qo lstsdzOIsd yj M¢S dfmilsj dsts2, ColsstcOY M smMsBdzO 0Ools
J M
d 4

q
Hstetsy dz' = f tetsd Mmh seo d?2, o Cdzs yow gruvl sMlsOdztso €
Bk MlsOR, §tswWo dzj dz dz@ Hstc tEfcigd tiftg fif Iy S tdstsidedad = Of tdsjOL dyJ
ftslsjdeydOdz dgf 7 kgt . G fsLeatdvjls MmdMmlsj digdj BT |

fteddzd 3OIs dZJBBnBHddSrJ B4 ter Hdzw tBJMIJUjddY BjL

1 OdBtsdzj J Iswy | dizte @ dzfH] stttz | Mlse d j i3 dz©@  Ooals
wodzwelsimw IsOC dzOL T 9 0Ojd3r j colststcdyds j &€ OoOtedd.

l ssted ydzOwi |G Oftesw(fiydzj Hizs h jj MistsdzC detse j dadj ddzd
sz §jtosdOyOd: dets? OoOtedd. Clts &Bsyjl ffsdLts
Hstetsy Bz 5] degdV¥ G tosHiSd O ls HeadceOls! Mw s ddzj eydd
Hiczdeddd tsBi j SO ddzd dz¥ H! k] .

a < i )
{ Mk dAEEER] U dZO" 0o OdY 0 Go lgodtOmzpdr @S2 HEBEE ]

[ OedMmlsteOdz' dz" § MdMIsj &3 duvuvr 1 dBseckls B! MW
ke OMMJ §tesdL O @Odzifusdedsydelsty §tesdmh jmMisedy o fteOots
StcOdzmf stcls® d o©dHJjtsdzOB dz¢ H | dzd § , MmMdMmilsy d30 BT MiIstets
Hiclze dn oBHdIs] dzj 2 d Q9 IstsBzO Iscflufr]gcf LOCter 904 Is



-78 faoseevaacd29 3RDY268021+t oR

i sd3tdse Ofijdzd L d Is ! ojtesvwisdzsmMbic Oty bdase 5 i ts ts df i) dzis M |
otsHdIsjdzd & ls oL By desMmis! L OtcOdzj j kL dzOIls! s
@B ter Hftoj HBMIstctsy desMmis(d .

sO0Cdd3 tBKOL 53, dbawury M smMseMlsoze Is OFfsod N J «
ftoj HSlSoateON jded¥ Mjte! jLde n §tsidzj Hilsead?2 O Oted?2 .

stesdzy Istsets, CBGEHO Oud dzOj Isfpw  HtsSY H! ddzd Hte
fsodzdwlis: dzO Myjfdzjdedy P ddz i Hsteses?2, MdMmisy 3O ¢
d OoaltsdOIsdyd MSd L Of EHfyS niSlds tefipdnjsdiO tc dr2dz¥ fisdedizPiydE s dzdz"
dLd3j dgv s Is MEstetsMmlis! Hody J ddWw, Yylstse aosHdIs ] d&zd 3
Mtsm tcOdzd Is ¢ ts dzls tc ts dz zOH Oolssditse d dzj 3. Clts { tsdst
ftejorhjddjd3 BJL 5 Ofdats2dz' it tstfictisdisHidz’on  dg fip dtzOec dsvf Ae.d W

t d Mk desdd 8§ dzd § fr]Ctstsisfr]lsdzBGB ©jyqBO f) 90 Cds/ y HG 6 Sdgf y H
fsetsHde » Emdzse d2

g d Milsj dizO duvuLTrT or atsHdls oLOdBsH ] 2MIse dj 0]
OolssdiBsBddz! dz" i3 HESBE OB A, dRitdizi M@ UM IsdzQ dzdzts 2
Ptetse j dz' . ¢ JMmMdzd ttoOmMmdOIstcd o Ols: Jd go-everighugif),dzj ¢ fr)
f8HGCdzt yj dzdz" 2 bteOdzmf stels) , CBlststcOW Mmj 2 yofm f smisy
ANJHJOYdd, Ists o d3j Mmlsj  tzded-di@sly lsiz©® fisj d3@o Isgstrizlda’d drdsés,
otsHdIsj dzj 2 stcOdzm tstels dz" n Mtej HMise fn Oo Issdis B ( dz
ddeW stcd3Oydsdede" = sOBdizs d Ltedlsjdz desets CsdelsteOC s O,
OQoalssdisBddzd. ¢ L Ists, o Moty Wy ptg i 'd dsdidss -~ s ¢ dis

sdfmisj 3" osvrr LOddd Mot ddHdtwizshjj djmst
OolssdBsBddz dz" » HBWKSE d OolssBOCdMIstcOdzj 2, dqetOwW |
d (W BslsO oMmjnm EyOMmlsded $so Hody Jdagdsvizdz] dztizts o t6 5 d
Btsdzr M j j§ tcOMf etsMistc Odzd dzd J , MisOdztso w ! sB " ydz oz W
OolssddsBddz dz" = HEBtBEOR, dts d d&O Oolstsdise d dz' dz' =
Mtsotcj o3 dedze” 3, BEZHtsBde 3 d, MOBS] ccdzOodetsy, BJL BY

[q’fr]dzgdidsq’dzuq’l;’ OB Bl mdMmlsj dgr V2X
1Oy dr 8 hOctsd o 1ltsd dzOf 0o dzj dzd WadZWJlsfr]W ©

ZO OolssdiisBddz' dgf » HEsteSEOR. 1 ZOGBHOLY dd3, Sk J
oL sy dzts Mizh jMmise j dedets EMSEstedls! toj ©C qape Uﬂstistq’tﬂqu,rfr]
B'" Mistej J s€C OL Ols! f sdztsh ¢ oBHdIsj dzv o3, B fiste] 4 ts fr

oL dzdCdztso jdzd] L Olststctse d Qe Otwd2dz =« MdlskzOyd?2.



faseaaco2o2 3RbHbYoe0ot oRJdqo o0 af3RbaYRaOt -79

1 dzj j bets, Mmdmisjd odwuvrr d bjndsksedd V
Cdzt yjoks ttsdz o tcOw@dfipdtstec ISy’ It disteljdsl fiflsols Clsts lis
LIsOflz twOLadlsdw: fwmorhjdds +WWJjCldodesmisd IstcOd
Yjdzse j yj M sets WOCksted®, vyt [OCy | i ips ifls © g §f
Oo Oted2desfilsd d B MiJ YJi ddy s@zOHazsisidcw dfcwdgr L
Hod>yJ dadW.

*k*k

1. AjHjtlOd dzr 2 LOCBdz ¢fJ] BJLBsfOMdetsisd Mwptetsy desets Hody J ded VW

2. AJHjtOM dg 2 LOCBdz s)s OBB 1PoBPGMRBEB fNdz'2dB7n HEtSEOR d
t siimd2mMS 52 AgjdajjifgCdedfdd of. dij daj dzd? o GlsH jdz d&f §j L OCtsdatsH Ols |

3. J][du 591052020 cr stetse d Qo lstsd3tse d dz' dz" j sBhjets fod LtsoO
ZftcOo dzj ded™ Histetsy da" &5 Hody j ded § o, ®Bjlsjtssejmyfjyujddw, 1.
bindduyijmMed] ftcOoaddkzO MBHjtey OdedW €

4. 1 {auv 32071548 cr stetsed Qo lstsdise@da wdz' j | usjsdyjj dzds j § tslsiz' A dscpy d
St OdzdL Oydd HBEBYydSes Hodyjdddw. vjinmndzdyuydmMSédd IstcjBBO Od

5. 1 Juuv 328645 ¢ steséd OolktsBseddr d j Bh jcts fsd Lo Odz
vijndzdyjmMed] IbtcjBtso Odedv &

6. Jfuu { -2910024¢c) OSEKEOYWdzY ¢olssiOldL dietse Odzgdz' j MdMmisj dsr
[Bhdj bttjBtso OdedW €

7. J[du 1 2022089 u jrndedyj MmSdJ Mtej HMisoa © tteOdzdL Oydd HEStes)y
Hstetsy dz' » L dzOC s, ©OLBIISEd, MojlktWstetse, HBYyd » BCEtO

8. J{du { 298P50¢c| stescd OoltsdisBddz def | Bh jets §dz L 59 Odzad
Hotcsy desets Hody jdzdY o iBiMlsOr ftesdLotsHMse O tOBSIs. U jndz

9. 1Juvu { 2908062 ¢ stetsec d Oo IstsdstsB d dz' dz § sB.1 j ¢ 3 todfesHde . dEof
fteso jHjdzdw é;

10, yJuau t 2908MP1 2 dpolssd@zOIsdL Jtetso OdzdzOW 3] fisq fiskcjsdk®.c d ug M W Isg £ «
stcj Btso Oded W &

stsCtsdzse 1 . o.
b dzctstedIsdz dzOL dzOyj dedw f tsor h jdzdzr » L dzOyg dzd 2 dzi f)

ALt Ju 1 [ ¢cyqu dd3jded RrR.
IdL 13 A ¢ecnftuuy
t B3P L O

doi: 10.18411trnio-05-2024790

o dzdztsls Oydqw

ItsLojHjddj WkdzHOM®j delstse f) o' hjdeder disd L dzOWy
OCIskzOdz dzts?2 L OHOYJ 2 Mtsotej d3j dzdetsets ¢ j sIsj mdad yj MS t
fted Mlstetsdlsj dz Mlsej tBI jCIstse & Misj Mdzj dzdz" = [z f) dzte
YyOfmilsr MmdzzyOd dmf sdz L ts9 Odzd WV -1 BSASaliaidAGB ] ofrpif" d-d3 fifipt=2B tdf
Yyd dzj MstsBteOL dzts. 1 2t dudz fj € dgdets dztiztizd M lderOdfd Ekh dtcd dzd
sCOL™ 9 O Isfyw BOC Md BOdzr dets o tsfistcj B so Odz .

sdzs yjor J foafzth) &z ® O W M sMmtsB detsMmisfhg OW ,B Iz tedgtelzits df b I
Nd dzi L 5B Istsdadzr 2C tteus,isgdetied s 3imfiglOdfr | Eh dtoj dzedw, ddz |

Abstract

The construction of foundations with increased bearing capacity values is a crucial task for the
modern geotechnical construction. It is especially impoftantonstruction in confined conditions
and erection of highise buildings. The use of auger placed pressieeted concrete piles is often but
not feasible. In this case, dischafgédse technology (DPT) bored injection pile with multiple
expansions lmmes top requested.

Keywords: bearing capacity, auger placed pressojected concrete pile, monolithic
reinforced concrete foundation frame, DPT piles, multiple extensions, injections.
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Abstract

Boredinjection piles manufactured with the dischapgigse technology (DPT piles) have
shown high performance in reinforcing the foundationseobvated buildings and constructions in
dangerous state. DPT borigection piles have increased soil dynamic capacity and material bearing
capacity values compared with other types of bamggttion piles and auger placed pressojected
concrete p#s.

The article presents a construction cases study for reinforcing the foundation bases of passenger
cars production sites and forge shop for undercarriage parts oflayaw tractors. DPT bored
injection piles made it possible to prevent emergentitese facilities.

Keywords: bearing capacity, dischargelse technology (DPT), borediection pile,
reinforced concrete frame, forge hammer, overhead crane.
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Abstract
The article deals with the problem of building athgpeed railway in the valley of the Volga,
Oka, Sura rivers on foundations with complex engineering and geological conditions including
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intermittent unstable soils (slumping, biogenic soils, particularly silt, peat and sapropel, expansive soil
etc.). Thepresence of highly deformable engineering and geological foundation elements complicates
the safe operation of higgpeed trains. The maximum permissible settlement of the road bed at traffic
speeds up to 40am/h shall not exceed Su = firim. In order to emply with the requirements for safe
operation of higkspeed railways (HSR) rolling stock, it is necessary to reinforce unstable foundations
considering transfer of external loads to engineering and geological elements with high bearing
capacity and low dermability.

Keywords: complex engineering and geological conditions, {sgeed railway (HSR), bored
piles, dischargg@ulse technology (DPT).
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Abstract

The issue of preventing water logging of the plains is an important challenge for national
economy related tensuring the live activity of the inhabitants. Seasonal floods and flash floods cause
enormous damage to regions exposed to these disasters. Water logging results in emergency situations
in buildings and structures, often leading to accidents. It destrogs and leads to the spread of viral
diseases. Road and railroad bodies get ruined. The resulting landslide processes lead to the destructior
of bridge abutments and eventually to the destruction of the structures themselves. The article presents
an opton for preventing river flowages by means of a geotechnical method.

Keywords: DPT bored injection pile, sedoncrete pile, Jet technology , seasonal flood, flash
flood, bearing capacity.
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Abstract

Ensuring the reliability and durability of urban highway body foundations is an important
geotechnical task. For the purposes of ensuring trdtdseurban traffic, thessues of increasing their
bearing capacity and stability are of immediate interest. Currently, there are various technologies and
materials in the industry that can solve this geotechnical issue. For this purpose, methods of reinforcing
the dirt fill body; reinforcing the foundation with a pile field, reinforced concrete piles, gravel piles or
combined methods can be applied.

Keywords: urban highways, pile field, geosynthetics (woven geotextile, geomesh), reinforced
embankment, gravel piles.
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Abstract

There are many unique and amazing bridgeSt. Petersburg. One of these is deservedly the
Ekaterinhofsky Bridgé it was the first and only singlgpan drawbridge of the city on the Neva River.
The design of its spans, developed according to the Scherzer system, was also rare. This article
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descibes the history of the bridge, analyzes the architectural appearance, examines the design features
of its spans and draw mechanisms, and identifies the factors that influenced the loss of its drawbridge
status.

Keywords: drawbridge, slidingppeningsystem, Scherzer system, counterweight, drawbridge,
bridge construction, St. Petersburg.
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Abstract

One of the most interesting bridges in St. Petersburg is the undégeregticted Finland
Railway Bridge. Tourists, guests of the city, fascinated by the beauty and grandeur of the Neva River
crossings in the city centérthe Palace, Trinity, and Blagoveshchensk bridges, cannot appreciate the
railway bridge in the indusal part of the city. The article analyzes the stages of construction of the
bridge, constructive and architectural decisions taken during the design, considers the principles of
operation of drawbridges, and also presents the facts that make the FindledaBanique structure
not only in St. Petersburg, but throughout the country.

Keywords: finland bridge, St. Petersburg, bridge construction, drawbridge;dinep bridge,
vertical lift bridge, counterweight, construction, architecture.
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Abstract

The article considers the task of designing a residential building in Barnaul. To solve this
problem, the engineering and geological conditions of construction were analyzed and considered, the
current norms ahSniPs were analyzed, and tasks were formulated. The city of Barnaul is one of the
largest industrial, transport, scientific and cultural centers of Western Siberia, the capital of the Altai
Territory

Keywords: frpnstruction, engineering and geologicabnditions, information, geology,
foundation, design
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Abstract

The article discusses environmental problems in theofit@hapaevsk. The features of the
socioeconomic state of this city are analyzed, in particular, the lack of necessary infrastructure for the
arrival of investors. The purpose of the article is to use a specific example to analyze the state of the
envirorment of a singléndustry town and identify environmental problems. Existing problems are
considered in connection with priority projects for the s@agonomic development of the territory and
existing programs in the field of ecology and environmentikption.

Keywords: fiity, ecology, environment, problems, solutions, programs.
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Abstract

The article analyzes the concept of a highway. The issues of structural elements are considered.
Roadshave always been a sore spot for our country. This is due to the complexity of their construction,
because the size of the territory and harsh climatic conditions in most of the state make their own
adjustments to the development of this infrastructurale/gome sections of the ancient Roman road
network are still used in Europe, Russia was formed on rich but undeveloped lands.

Keywords: highways ,structural elements, rightway lanes, roadbed, engineering
communications.
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Abstract

The article providesnformation about the history of restoration work of the Church of the
Resurrection of Lazarus, the oldest monument of Russian wooden architecture located on Kizhi Island
in the Republic of Karelia. Today, this building of worship remains under statetmno}estriking
tourists and architecture lovers with its beauty and elegance, having passed through many historical
epochs, preserving itself for future generations.

Keywords: @chitecture, restoration, Kizhi, building, structure, church, history, cage.
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Abstract

Russia, Astrakhan On the territory of the modern Astrakhan region, forests acemgyl area.
At the beginning of the 21st century, the area of land occupied by forests was about 191 thousand. As a
percentage, the forest cover of the region is only 1.8%. One of the features of the forests of the
Astrakhan region is that the forests aostly floodplain. At the same time, the high protective role of
forests in the region is noted.

The article describes the features of the protective functions of forests in the Astrakhan region.

Keywords: forest, territory, Astrakhan region, protecti@hantings.
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Abstract

In urban areas, the soil cover is strongly affected by anthropogenic influence, significantly
changing the quantitative and qualitative indicators of soils. Soils lose their natural functions with
significant anthropogenic changes. Also, soil can a@ asurce of negative impact on the natural
environment of the city. This occurs when soil degradation develops during the negative course of
anthropogenic influence. Soil subject to degradation is subject to reclamation in order to prevent
negative impacten the environment.
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Abstract

In this paper, the properties of oil after irradiation with controlled ultrasonic waves are studied.
Explosions of cavitation bitbes under the influence of controlled ultrasonic waves with frequencies of
36,847; 37,314 and 38,030 kHz at an exposure time of 30; 60 and 90 seconds on oil extracted from the
SevereKomsomolskoye oil field, preheated to temperatures of 30; 50; 70; and 90 we r e
investigated. It has been established that the temperature of the oil directly affects the explosions of
cavitation bubbles.

Keywords: properties of oils, viscosity of oils, cavitation, oil field, dependence graphs,
ultrasonic exposure.
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Abstract

The soil cover on the territory of a modern city is strongly influenced by technogenic and
anthropogenic processes that significantly change the physical and chemical properties of urban soil.

The article descrilsethe study of soil cover that is subject to chemical change using the
example of the city of Astrakhan. When writing the article, the main sources of chemical changes in
the soil cover of an urbanized area were also described.

Keywords: soil cover, soil, impact, research, city, Astrakhan.
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Abstract

The modern territory of the Republic of Kalmykia is located in the south of Russia. There is a
significant accumulation of natural resources.

The mineral resource base is mainly represented by fuel and energy resources, which are
represented by hydrocarbomsil and gas.

Also on the territory of the republic there is a significant amount of ressunvolved in

construction activities, namely: sand, clay. Limestshell rock is also found.

On the territory of Kalmykia, during geological exploration, a large content of fresh and
mineral groundwater was discovered.

Keywords: Kalmykia, impact, sowes, natural processes, environment.
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Abstract

Accidents on gas pipeline trgtst pose a serious threat to the environment, human life and
health, as well as economic stability. This article analyzes the main causes of accidents on gas
pipelines and discusses measures to prevent accidents and improve the safety of gas pgusine tran

Keywords: @cidents, gas pipeline transport, causes, safety, technical failures, human factor,
natural phenomena, prevention.
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Abstract

The article describes the features of the hydrogeological conditions of the area of the
NizhneBaskunchak gypsum depodisiring the hydrogeological studies carried out on the territory of
the gypsum deposit in the period from 1961 to 997, information was obtained about the
hydrogeological conditions of the area. According to available information, it was established that the
formation of groundwater occurred with the participation of a number of factors. These factors are the
climatic and hydrographic features of the area and the latest tectonic movements. The work provides a
description of the structure of aquifers in theitery of the region under consideration.

Key words: field, region, groundwater, well, sediments.
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Abstract

The results of studies of hydrological and hydrochemparameters in the Tamitsa River
estuary in the Onega Bay of the White Sea during winter low tide are shown. Water samples were
taken at four sites at different phases of the tidal cycle. The spatial structure of the marginal filter
experiences noticeablshortperiod changes. This is least true for the gravity stage of the marginal
filter. The greatest tidal variability was observed in the coagulationsorption stage of the marginal filter.
It was especially well traced when measuring such indicators gemsaturation, COD value and
total nitrogen concentration.
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Abstract

In modern times, in the process of development and functioning of industry and production
activities, as well as the lands of populated areasigmificant amount of industrial waste and
household waste is generated. Uncontrolled accumulation and the absence of a set of measures for the
disposal of such waste can lead to the emergence of a process of ecosystem degradation.

The process of soil peition by household and industrial waste is one of the main
environmental problems.

The problem of soil pollution by waste is also typical for the Astrakhan region. The paper
describes the process of soil pollution in the Astrakhan region with industtied@micipal waste.

Keywords: Astrakhan region, soil cover, waste, soil, landfills, pollution, territory.
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Abstract

The natural conditions of the Astrakhan region contribute to recreational activities. The
presence of natural resources, tlohate and the presence of a large number of water bodies attract a
significant number of recreants. At the same time, a large number of different limiting factors, both
natural and anthropogenic, can affect the development of recreational actividiestidlle provides a
description of natural phenomena of geomorphological origin, which have a significant negative
impact on the recreational activities of the Astrakhan region.

Keywords: recreational activity, natural phenomena, limiting factor, devesopmAstrakhan
region.
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Abstract

The modern oil and gas industry requires an accurate and effective method of field detection to
ensure sustainable production and development of new resources. This article discusses modern
technologies and models used in geologyétect oil and gas fields. Special attention is paid to
geophysical methods and geological modeling.

Keywords: ail and gas fields, geophysical methods, geological modeling, GPM.
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Abstract
This article pesents an overview analysis of the process of conducting an environmental
impact assessment procedure for the construction and operation of a gas pipeline section. The article
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describes the role of EIA and its main stages. The legislative frameworkgamizational aspects of
the EIA in the Russian Federation are also being considered.
Keywords: Impact assessment, construction, environment. The EIA, the procedure, the stages.
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Abstract

In the conditions of an urbanized environment, the soil is subjected to a large anthropogenic
and technogenic impact associated with a number of negative processes, one of which is the process of
soil cover pollution with heavy metals, which are highlyidcand can cause significant damage to the
natural environment. One of the main chemical elements polluting urban soil belonging to the group
of heavy metals 1iisCrcechr omi um ¢Chr omi um

The article describes a study to determine the current contemtoohium in the soil of the city
of Astrakhan and identify the main sources of the substance entering the urban environment.

Keywords: chromium, soil, heavy metals, soil cover, Astrakhan, pollution, concentration.
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Abstract

It is formulated, highlighted and recommended to be used in the development of territories,
landscape models developed for the Far East (tract, landscape, species, genus, class, type, district
province, region, belt) as the foundation of practices okldpment structures, development of
innovative technologies of soil science, ecology, and monitoring of territories of the noolandscape
sphere. Consider the coast as a border (junction) of water and continental landscapes of the foundation
of developmentas well as a crossborder of economic, social, environmental, planning, monitoring and
other development practices. The resulting models of nature are recommended to be used as the
foundation for the development of innovative technologies in soil sciegceulture, ecology,
landscape protection, monitoring of anthropogenic changes and other human activities.

Keywords: landscape, structure, development, soil science, ecology, monitoring.
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Abstract

The noolandscapesphere, which is the natural "foundation” of the practices of any development
of the planet Earth, is for the first time considered as a priority landscape basis for the development of
innovative land useechnologies. It is formulated that the introduction and development of new
technologies of any type of land use of any landscape area primarily affects landscape components and
landscapes in general. It is the landscape and the noolandscapespheredopgathizen that are the
initial objects in the planning and development of innovative land use technologies. It is argued that the
development of land use technologies should be carried out using the priority basis the
noolandscapesphere.

Keywords: Noolandcapesphere, landscape, land use, landscape "foundation”, development.
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Abstract

The work is a continuatio of the developments of Professor Valery Starozhilov on the
doctrine of the noolandscapesphere of planet Earth. A fragment of the sphere is considered the Pacific
landscape belt. Presented as a natural foundation for planning and management pradtiees for
development of ecology and innovative technologies of soil science in the development of landscape
Sstructures of the nool andscapesphere. |t S
noolandscapesphere of planet Earth when solving isseeslofyy and soil science.

Keywords: Teaching, noolandscapesphere, development, landscape, foundation of practices,
soil science, ecology
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Abstract

A new scientific and practical paradigm is considered in the fundamental areas of cartographic
model ing of | andscapes as a natur al Af oundat

longterm activities at the global, regional and local level usingvative technologies for soil science
of territories. The following directions are formulated, identified and considered: morphological,
indicator, landscape nodal structures of development, planning and design.

Keywords.: Landscape, directions, mappimgorphological, indicator.
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ddedzso Oydisdedy & Isjrdesdzscd?2 fouyessSojHjddY d 1€t
GOl jtedOdr , $O¢ fsCOLOdd dMmMmdj HEo Odgd (d® toifis dds
fesd M dzj dedegsflsd) o dmdzj Hise Odzed?2 65 §©OSIsdyj MC
COL dzd ydz' & GhiOmMdYs: ftsdLotHmMiss O, (sLotsdvsls {t
sydWtctseo Odzdz" @3 9" Hj &ZzOd3 dzOdzH " OW Istse . | OlsdziEze ntc®do eiA] E
L dzdR &Odetdjj BEOCsftdwWisdy j (kLdssr j) Hdv ¢

ftodtotsH dz' n zOdzH h OW Isdz" = H Odzdz’ ~ ftedmlskzy dlIs ¢
mMtsmis 0o dzj dzd * ftetsj Sstse BMeatsjddwY d ®©WOLodISdw d dac
1 Csdzsedd . l twjLiEzd O] ftod desetsd sdfj Mo tsj d

orfsdzdzgv Is! v M HJteddzgjdzgjdzedjd3 ydWtetsoatsets C OlstsctcO
ftodtotsH 52 ftotsd3r N dzj dgdetsects tcOLoadlIlsdw Isjtcted Iststcd 2 C
fsyofsdedm d { Ctsdzsédd.

Il yjdzsdy Wistodzdzdtelkzj lsfw, Yylsts Hdzw §tsdzzyj dzgdw H
smeotsjdedw d tOLodIlsdw ddedeso Oydtsdedz" = Isjn detsdzse d 2
HOdzdz" = fts dzOdzHh OW Isdes sz Mmistetsj ded® d o deH d SEQ\perftde ' IS
dzOdzH h OW Isdz" j MtckzC skzter Isjtetcd Iststed 2 sfme s dad W ,
sjrdetsdzsed?2 ftsyotse jH  dedW. tdLEzd IsOlIsT Hisdzy dzr W d
mMddasj L O, OdzOdzdL © d tyjdld ®HBOLjtedOdzse BEZEERC] &
smotsjdzedw d ®WOLodIsdw dJdzdztso Oydesdzdz’ =« Isj -~ dzsdztsc d 2
YJ dzts o3 1 IsOf d MMmMsOedzjdzdj ¢ Otels kL dzser 7 dzOdzH h C
dzOf tc©o dzj dzd | d dzOL 9 Ols! Jets COC dzO {f tc © odaejwdzd J
dLEzyjdedw 1 Ctsdzsedd d tOLodlsdw Jdedztseo Oydtsdzdz = IsJ

1 Of cOo dzj dzd j f dzOdzd tets© Odzad W d fttsjSClsdtetseo Odad W
f zOdzd tetso Odad W ) sdrtssC j OdzMStsds dZOdgH h OW sdaetsds ff sW
BsteW sdzse dyj MS s2zdd dz@Odz{ Odddizz yg dz" © 1983 cetsHlz.
Hdzw yjdzj?2 fsdmEése d tyjdSd doiZj Misstesy H | dzd 2 dso[dz
ltoediBsteME sets CtoOW MsMlsOo dzj dz2O0 o BOMh IsOB j 1:
(uvlsOtetsy d dzts o [ ts fifdstddsn@s 2W, d L1PC8BE jes o) te Y diy j ME sE s tGOQ
1000 00O. ] dsse] dO dr thdsej B"™ ZzO MmMtmMisOs
Colstster n, s tjLizd OOR dqLEzyjddw KOljtedOdztse
H Odzdz" J f dzOdzd tcth® Odgg s 5 3 teg ¢ s ) Misstesy H j dzd
tojLzdz IsOIsj fsdkzbyj dz f jteor 2 sfrils fteddgj dzj ded W dz
f dzOdzd tetso Odzd v .

l ftsmdzjHikzshd] cEBHT f sdzlz yj dz tojLEzdz IsOIsT f tod
Hickze d~ sB &zZOMswints o PEaff s Hds Y B8 dz YyOMmisdatsmisd o 1 C tsdzts
ftiocjHftoedwWIisd?2 o IOjydgr m LtsdzOr d Hte. tBdZOMIWRE 1 O
sB d&zOMIsd 1 Ctsdzsedd Isjttedlststcd? ctstodetsy tetsdzr h dzj dzdz” w
EMlsOdztso dzj dz® o Oy cfias i) lsczO dzrf Me@itig it atss  f dzO dzd tots 0 O iz W
LS sdzsedyj MSdn mMdlszoOyd?2 d ftocsBdzj d3 tWOLoadIlsdw
Vs Odzso dzj dz@ OC >y j dzgj sBAaBHd®BSMIS: §todd daj dedw zO
t simMdd o tBd&kOMIsd e OddL Oz Hts@ cstdO o dz'o O daAff f | H Btz b

RABjeNdjmMw tslsdgj uyj dzdzr j zOdzHh OWlsdzr j tshdeser ¢
ZzOdzH M OW Isdzsects ff dzOdzgd teso OdzdwY d dr o tMmistcj B s Odzdets
L dz0yd d3" J otsL Iy detsMmisd FwOCIlsdyj MS B datste jsO dAffl 5 OR) &
f zOdzd tetso Odzd ( , ftiosj CIsdoeso Odedd ftodqoesHts tsdz' L 59 OCc
EflsOdzgso dzj dets, vyt §©OClkdyujmMSOw tojOdzdL Oydw g
fSHAtSHO 9  d&zOdzdtetso Odzdd oL di3sy dzO f smdzy dfdsdziz y4 ¢
gqdzHd S Oydd d orfr HjdzjdedW dzOdgHh OWIsdzr 7 kL dzser 7 flste

o f s dzdzd Is ©OB IS o fdzj Hizs h j2 fsidjHso Olsj
Bl sdscduj MSks COwklbk fwodesH bkjtedlssedd; §©
&OdzH " OV s g2 ©&E@®Mdjoks, o Issd uydhdj ©OLsodlsd

fsyotso jHjdedw, dqdzHdSCOyder 6jcectcOVdy Misets ftesMmist
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ssteOMmdzj o lz¥ dsHjdz2 M of dzgj Mj dede" d3d dzO dzj 2 toj L zdz
Msmis Qo dls' CsOstddOAn dzrfp@dzsh OW Is dz" ~ L dzser 7 MlstckzCIlskzte
COtclsT f zOdzd tetso Odzdw d fJtesjCilsdtetso Odzd W . t JLEd Ist
tojLbkd sOIsj f§tmdzj MmMddasjL O, OdzOdzdL © d tyjdeSd
ftotsj Clsdtetso Biztf] bty dzd v d sBl jCIstso tcOLodIlsdw
fsystsoajHjdzdw d SCBdzsedd. ltcj Hd&ZOGO]j Ismw o yJ dzts
MtckzCskte tsMotsjdedY d tOLodIsdwY ddadetseo Oydtsdadz = Isj r
smMtsets] dzOf tcOw'dzj jdaity YOO Ldr@Y tc Qo dzj dzd J  dzOdzd tctso Ok

1 OC dz¢ yJ ded § . s sdzmls Olsdtclz j d3, ysts o t sfgmdd o
[ Odz! dzj o slssydzsets WJiH]tOd dgsets kdzdo jtefdIlsjIsO t.O]
ftosW j MMstc® dlsOtosy d ztof@ OC O 1§ Z DO W0 O w0k o dzd30 1 |
RO tcOo dzj dzd W d3 C OtelstsetcOW Juj MS e s dBsHj dzd tetso Odad W
sfoe tsj dzd W d ©OLodIsdw d dzdzts o Oy d tsdzdz” = sj mndetsdzse d 2
stsdzmlsOlsdtolz j Isfyw 9" HJ dzj dzd § J dzdiZH .0 03 deissQaid tdrtsie d 1
qdzHd S Oydtsdedetse s, dzOdzHh OWlIsde' 7 kL dzseo ' 7 MlstekzClskzts
I My tdd mMoftetseo sy HOE Ismw MtsMisOo dzj dzed § d3 § tsdzd d3OMN
L dzser n MtekzClskte Mot ddvw, f dOdsffpdste jOadzdy  d dzGf deHs
COotels. 1 yjdzsds Mdztsy d dzOMm!'  OtcOHJE BO o Oy dzOW H dzw |
ftesj Clstse twOLoadIlsdwy IsjtetedIlststed . [ 20 sOC Y J Wweo dzvw
slsCte’ 90 diis?2 HBOSdMIstcOlskzter s g sc e dz) dzHeh [ GohdisHt fr
ZzOdzH h OW Isdztsy § dzOdzdtetso Odzdj e d dzseats? oSG Od3d3g
Msets?2 YOMmls! sfdetse WkZdzH OB dels Odz! desets dzgOkzydetsy tod
sdrtstsC jOdMStsds BB Y HEZAdZOtSH desd3 dzOdzH h OW lodpsid dzyf i dzlt
O tcQo dzj dz0 dz20 tLOYdBdOdz! desy wMotsjdzdy d wWOLoadIsd
L Ctsdztsead d IsjtctcdIlststed 2 .
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Cokffj kwyjd & &jlOdess.

] MOl j HOjllis j B dadigBdzthY OOz L O § t5czkz yj dzdz :
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Abstract

The process of chemical contamination of soiter is one of the processes that are involved in
the degradation of soil cover in the territory of an urban settlement. During the process of pollution, a
large number of pollutants enter the soil cover, including substances that, by their properties and
characteristics, belong to the group of heavy metals.

The article describes the analysis of the obtained total indicators of soil contamination with
heavy metals in the city of Astrakhan. Manethods

Keywords: pollution, heavymetals soil, analysis process

sWy jodzrj d34 Is O dzdz' ftcJ HMisOQoadzwels L d&zOydlsj dz¢ dzlz®
ssCMdydesmMisd d BdsarddBdy MEs?2 OCIkdedesmisd € OC Hdz
d Hdzv BteeOdedL B3O yj dztse j € O.

Il jhjMmise O, Colstster j tslsdetsw Is ipw ¢ y@uteleftfvf j ¢ GBW >
sCtelzy O h j2 ftodqtesHdes?2 MejHy, LOS d o MjHj G H
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fsyesj Ctdpy desteOydw MmMsHjtey Odedw Iswy jdzr 7 d3j Is Odzdzts e
sjtetcdlstste Odz! detsec s tOMY sdztsy § ded v . v @€ do Isijtsiodgts Gt teat
oLHJ2Msods §tsCOLOI]dzd MHjty Oddw Iswyjdzra ddls
dMisiMmlse jdzdzts? Mtej . [ OMdesMmils! Ftetsy MMO L Octew L
swy jdzr n @B sOdzdzse ftsMistsdls o Issd3, tcO&ls] ta dessd d3dzChd
dzj GOlsdodzts otsLHj2Mlsoks hda dzO ydots?2 GecOdzdL d3 e
sCtokzy O h j2 ftodtesHdes?2 MtecjHj, o Issd3 ydmdzj d o Gt

J Emdzse dWrn EkteBOdzdL qtctso Odgdats?2 fMtcj H ' o ftysk
Bsdz " BSestzd yj Mlsoa © t©OL dzssB tcOL dz' - Odzlstetstf s¢ j dzdz” n
dmistsydzd ¢ d d&Bsckls BT Is! fsHoadydzm i3 (steOdzmt tstels dz” J
ftosd3r " dzj dedetsf toctsd L © SH Mise j dadzts G 15, AtsLwWdfmilse j dadztsIs §
dzOL dzOyj dzd W , oLC=lef v ffCBQHa(tCxZss  Slsha SHEBo ) .

[ &z EtHMEB?2 fysr, o MOedzgjdedj M JjMlsjMmlsa
Odzstesf ts6 j dedets gz o tsL Hj2Mlsoadey , nOtcOCIsj tedzts  dzOdzd y
1 dzj d3j dzlstseo tslsdegsfmwh gafmw € ctkzftfj kwyjd 7 d&jlsOdzdzt

utso tcj d3j daiz@) 3O teusOG oW L dzj dedVv (s ye j dedese s ff sC tot
sdsmwh dimw ¢ ctokzftfj Iwyjdr n &jilsOddase wWodwjlsmv
W dzw jIsfyw Ctolzf dets 2 FtcB Odzd L d tots 9 Odzdzts 2 mMd Mmlsj BBs 2,
Odzstetstf 56 j degdetse stsaywdsizH j 2 Mlsadw dzO

J nBBHJ ZOkz ydesd MMmdzj Hise Olsj dz' ME 52 tcOB tsls ' fts
fsyeo j dzdztse s f sCtoso O CEtstesHO ¢(MistcOR Oded  toso SH J dzf
fsyes" o BdZdqLd OolstskttOdmMi slsdz" = HBttsG o 2010 @
1 dfgj dzls© cLOGtwLdzdlsjdzv e cetetsHMEtsets fsyo j ddesets
[35].

17 dz or ftsdzdzj dz Metste 104 BttOL Yo ftsyo-r 9 02
slsBdtcOdzd !’ BtOLYr ftsys M dzzBddzr 015 M.

O dzOdzdL Htsyo jdzder 7 tsB tc @aOBtisde OB s tizdz'tf A ts b ff) élzfp olzd Yo r .
MsMlsOa © f tsyor Brdzd LOHJj2MeatseoOdzr a6daedyj dzad ud M& d
fsyeaj. CIlsd dsttddOlsder MmMttslse jlsfmiseakzsls ededj ded yj M¢

l StH] tOBBISr B' dzd EkfmlsOdztse dzj dBd yu hde'd nfy + alzj ig3g ¢
f syoe J .

10dBtsdzr hjj ftejoarhjddd §sCOLOIjdzj?2 88 oMmj ok
EmMlsOdeso dzj dets © ftosBOR, oLWIsrn 5 BEPYNL BeBEtedd
23,4 Bc/ Cc¢) d kddyj (oW EPKLEZAL, 298 HBEEL G| 3

1 tetso j HJ dedz" J dgimimdzj Hse Odzgd™w ftsL oatsdzd dzd EflsOdzats
dfmfdzy Hizj 3" » L dzj Bj delstse o ftsyej (tdfm. 1).

1) Kipon

t Mz dzss 1. ok Bk0tsd |

fSCOLOI) dzd L OCGtwL dzgj ded ™ ¢ t
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J ftcsB On f sye GHJ B dzs ot 18 qgdaq jj dztsy di@ OB salz! R
slsdetsmdlsj dzt des 1 s, B"dzd oLwWilsr 5 kdzdyji wOskhCd
&kc/ @, B dzd oL WlIsT 2O Edzdyi bHBJtcOdzIs j 2 C OwW
ftejHjd dgs HsfEMisdis? Ctdyj dsteOydd o 2,8 t©OLO.

10 kEdzdy) 8s8bEEBROOYSLS Mdtetses OO dzOdB tsdz' M OV € tsdz
ftoejor Mddzd ftojHjd des Hsf Efmisd sz Ctsdeyj delstcOyds o
10 Edzdyor usW'!d 1 jttsemCts?2 d [ OcdMmlsteOdz’ dzOW
f sCOLOj v Stdyj delstcOydd dmmdzj Hkj 3" = o jh jMmilse.

Il 602 dzj tsidgtshyly @M fzdzd y© o¢HBJteOdzlsj 2 S OW G H
BT tdzs tlsdsj yj dets dzOdetsd N2 MkdkOtd 2 § 5C 0L Ol j d
Edzd yo wOmMfsdzsy j dd o yj dkstOd ds?2 yOMmilsd GcstetsHO.
LOGtW L dgj dzgdWw fsMmMlsOodzw jIs 73 [ 3,

10 bjtttcdlststedd vtckzmMtsoMStsets OHB]dd MistcOIlsd o dats ¢t
fsCOLOjd LOGtkwL djddw Zc=56.

J ntSHJ tcOB SIS BN dzts EMmlsOdzse dzj des Ists, Yls ts
LOctewLdgwshdrn ojhjifMmlse o {§tyelk ¢ tstctsH QD odshiplais®@xzd
stcOdemf stels. [ MsBJjdzdes 1 Iss Sl yoOdlsmw o ©0O2dzO~A
ndBdyuiMStsj LOGEYLd) dzdj CEBtesHMSB2 f§sys' { dzj d3j dak
sBl jClIsT ftotsdir h dzj dedetstf totsd L o sH flse j dadaets 2 L efifsHifiislsj od® , .
cOMf sdzOc O Ismw o BdzdLd dddzi 2dzr = bteOdhf stelsdz" = Mo

1 tsihdzts o dzts A3, ftosB ' M o MeCts?2 CBdzyd dzlstcOydJ 2
tc02 sdz0~ GHY WdSMmMdwkzj sy dOddydy B "t ¢
M stoiffdsi'Hofd ) j dedw o 1 Istsls tO2tsdz d3j Hdzj dgdzOW L © My
fslss¢ fjtejHodyjddw OolstslstcOdzmM stelsdzg" = Mtcj HMlsea o
ZOdetsdzr h j2 L OLtcOlss?2 Iktsf dzd e O.

IsLHj2Mlsad) OoltslOdhf stclsO ¢ O0C UPIs® ( dits dzBtc dz'
dmMlssydzd $ s Htosd hdzj dedese s ftesdLoatsHMisoa O, ©OMY tots
tcOL 9 jlsodzj dzdets? Hitstotsy dets?2 fyjilsd.

l R"tH] fttso jHjddesets dMmMmdzj Hso Odedw 5 dL zyjd
ftsyoer CotesHO ¢ MistcOR Odzed BG HAgs AdES\QidEED daj @zistc WiLWdsj! o
ftoslsj COJIs.

10dBtsdz' hjj CStdzdyj ot Btoj sdztse L OGteW L dzj dad W
Csdzdyj Msets LHjM! MtsmMsOoadwjls 4. 10 ftcOoats?2 Mmhsiste
fsyer Iswyjdr & & lsOdzdzOi] .
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Abstract

A total station survey is of great importance not only for scientific, but also forgaleatea.
The goal of the article is the conduction of the total station survey by the help of modern geodetic
equi pment and the creation of a topographic pl
following tasks have been solved:tli¢ making an outline based on an eye survey of the training
ground; 2) the study of the total station operation principle; 3) the performance of a total station survey
at the training ground; 4) the creation of a topographic plan of the polygon in QGIlSwprogra

Keywords: topographic plan, outline, total station survey, coordinate catalog, polygon.
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Introduction

Conducting a total station survey is of great importance not only for scientific, but also for the
practical sphere. Accordirto the identified coordinates, the terrain is determined, the exact location of
objects relative to each othierll this is necessary for creation of the topographic plans necessary for
the construction use, as well as for conduction of the sciemtf@arch. Our goal of performing a total
station survey was the development of modern geodetic equipment and the creation of a topographic
plan of the scientific and educational base i
Transportniy Sétl e ment (Fig. 1) (the source AnGoogl e Ear

To complete the work and achieve the goal the following tasks were soltbd: rhpking an
outline based on an eye survey of the training ground; 2) the study of the total stationroperatio
principle; 3) the performance of a total station survey at the training ground; 4) the creation of a
topographic plan of the polygon in QGIS program.

Figure 1. Transportniy Settlement

Total station survey

The beginning of the shooting took place adow to generally accepted methods [1]. So, to
start a total station survey, it is necessary to build a reference shooting network, which serves as the
basis for shooting the area. In our case, it was necessary to build a planned reference shootng networ
Its points carry only the planned X and Y coordinates, that is, they do not rely on height. To build a
network, it was necessary to complete the first task. Eye surveying is a simple method of topographic
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surveying, in which a schematic terrain plandiawn up based on human observations and
assessments without the use of special equipment. When visually examining the territory, it is
necessary to pay attention to the relief, since this factor affects the location of the points of the
reference shootingetwork. In our work, during the eye survey, the places for the most convenient
location of the stations were marked. As a result, we worked with five points, it was due to them that
an overview of all the objects located on the territory was availableéhd process of visual
examination of the territory, all data on the location of objects and definite points were appliéd to A4
outline paper. An outline is an image or drawing of an object or area made to scale on a plane or in
projection. At the samentie, sketches of the territory were made schematically and only the necessary
objects were marked for subsequent total station survey [3, 1883 During the survey, a
schematic plan of the scientific and educational base was drawn. The approximade lota
buildings, structures and vegetation on the ground was determined (Fig.2).

Figure 2. Outline of the scientific and educ

The plan shows the symbols of vegetation, the buildings, structures, and lines that we have
drawn. Thebui | di ngs are divided into wooden and me
A MO . This was foll owed by the fulfill ment of
performed for the first time, the study the geodetic instrument wassay. The total station is a
geodetic equipment designed for accurate measurements of distances, angles, and heights. Its work is
based on the use of a laser beam, which creates an accurate light beam directed at and reflected fron
the earth. A geodesiail is used to reflect the beam. It is a metal rod on which a scale is applied to
measure the distance. In our study, a milestone of up @ %&s used. After the familiarizing with
the operation of the total station and the auxiliary tool, the auttidre article began to take a total
station survey of the scientific and educatic
installed at station No. 1 and preliminary centering was carried out, guided by the methodological
guidelines for praatal work [2]. After the installation, the geodetic device is brought into working
position. One of the main points of performing a total station survey was the orientation of the
instrument in space. It was important that the device correctly determimeld was north and which
was south, otherwise the captured points would be incorrectly displayed. After the implementation of
the above actions, the survey of the scientific and educational base started. At the same time, details
were recorded at the stati All measurements were carefully done and recorded in a definite
tacheometric journal, as well as marked on the outline. Based on the results of the total station survey
of the scientific and educat i on alfiedaadsmarked.mMo | y g
addition, station numbers and symbols in the form of triangles with dots in the center were added. As a
result, an outline was created, shown below in the figure (Fig. 3).

After shooting the points at each station, we exported them$®acard and put them into the
QGIS computer program.

Figure 3. Outline of the total station survey
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As a result of exporting data from the total station, a catalog of coordinates was obtained (Fig.
4). According to the data obtained, a working map weaated using field information in the QGIS
program.

BS01,500.000,500.000,50.000,001 | ©42,506.620,447.831,52.826,006 ©83,490.447,454.642,48.913,004 | 194,373.785,412.944,51.633,004
BS©2,500.000,441.060,53.182,001 ©43,484.468,437.947,53.160,006 ©84,492.382,462.506,48.953,004 195,367.086,409.459,51.286,004

©01,498.568,488.261,49.409,007 ©44,426.813,460.846,49.861,004 | 085,494.075,470.590,49.019,006 | 196,365.150,411.341,51.207,008
©02,546.705,465.429,53.550,007 ©45,422.684,470.445,51.027,004 | ©86,501.433,488.769,49.084,006 | 197,363.803,409.866,51.159,006
©03,552.904,474.719,53.035,007 ©46,402.229,446.012,51.549,004 ©87,498.483,460.850,48.928,004 198,357.774,388.861,52.755,004
©04,569.910,456.235,54.932,008 ©47,472.472,448.659,52.171,004 ©088,519.138,445.449,47.924,004 199,357.223,390.043,52.793,004
©05,533.021,509.306,50.358,007 ©48,477.771,438.273,52.727,004 ©89,517.020,457.119,48.144,004 200,356.922,388.386,52.777,004
©06,519.579,547.681,48.310,008 ©49,478.910,436.054,52.787,004 ©90,522.106,455.721,47.957,004 201,356.802,393.341,52.383,007
©07,513.832,498.075,50.530,007 ©50,470.888,431.826,52.782,004 ©91,529.447,451.574,47.329,004 202,354.223,339.321,55.760,008
©08,517.415,499.304,50.662,007 ©51,468.604,430.635,52.750,004 ©92,530.917,460.505,47.649,004 203,345.102,400.808,51.654,006
©09,455.896,512.672,45.653,007 ©52,466.463,429.461,52.939,004 ©93,533.873,460.022,47.341,004 204,407.932,375.470,54.818,004
©010,448.359,502.144,46.137,003 ©53,474.405,439.451,52.665,004 ©94,513.379,489.223,48.603,004 205,403.472,372.694,54.773,004
©11,445.974,501.279,46.106,003 ©54,483.880,423.483,54.191,003 ©95,516.391,496.057,48.276,004 206,405.628,369.267,55.132,004
©12,444.603,503.458,45.859,003 ©55,487.302,421.693,54.125,003 ©96,519.182,495.795,48.155,008 207,423.639,390.817,54.188,004
©13,446.146,506.348,45.642,003 056,486.900,416.048,54.683,003 ©97,519.208,498.013,48.191,006 208,451.432,410.584,53.663,004

©14,448.386,505.413,45.812,003
©15,441.377,496.218,47.587,004
©16,440.739,497.320,47.530,004
©17,439.458,495.099,47.652,004
©18,437.322,493.844,47.587,004
©19,435.367,492.956,47.707,004
©20,448.202,471.630,50.521,004
©21,448.871,470.341,50.598,004
©22,535.500,519.221,49.150,004
©23,536.562,517.275,49.181,005
©24,511.199,506.169,50.172,005
©25,512.488,503.811,50.205,005
©26,479.865,485.980,49.818,005
©27,481.231,483.907,49.981,005

©57,477.788,410.491,54.437,003 ©98,510.989,517.878,49.791,004 209,457.834,411.278,53.936,004
058,471.598,411.630,53.951,003 ©99,512.271,517.353,49.748,004 210,397.168,444.473,51.196,007
©59,473.462,418.255,54.046,003 | 100,511.486,518.892,49.789,004 | BS0S,429.486,462.191,50.868,001
060,467.132,419.236,54.018,004 | 101,514.472,514.973,49.298,007 | 211,372.613,415.342,51.306,004
©61,464.517,424.698,53.502,004 | 102,483.344,559.367,52.778,008 | 212,424.850,448.138,51.001,007
©62,467.145,407.592,54.618,004 | 103,528.458,516.512,48.634,006 | 213,430.502,449.713,51.341,007
BS03,447.295,419.763,53.255,00 | 104,463.545,497.510,51.739,004 | 214,425.722,443.589,51.441,004
©63,448.612,416.134,53.535,004 | 105,465.267,502.355,51.672,004 | 215,431.067,447.437,51.553,004
©64,455.513,427.414,53.089,007 | 106,461.409,504.131,52.102,004 | 316,433.934,448.459,51.288,007
©65,456.820,432.565,52.933,003 | 107,460.501,475.833,51.128,004 | 217.436.367,440.887,51.773,006
©66,462.156,437.546,52.579,004 | 108,450.782,443.182,50.556,004 | 313, 446.435,445.187,51.772,004
©67,460.881,439.999,52.456,004 | 109,446.160,438.809,50.835,004 | >19.447.331,444.808,51.809,007
©68,459.790,442.124,52.246,004 110,514.359,449.879,48.105,007 | 350, 467.805,446.323,51.959,004

©28,435.256,458.958,51.131,005 ©69,456.619,440.714,52.387,006 | BS04,377.611,396.198,53.024,00:| 331,467.041,448.086,51.859,004
©29,434.006,461.003,51.114,005 070,450.048,439.565,52.244,004 181,424.607,421.926,52.420,004 222,445.428,468.248,50.207,004
030,363.276,416.914,51.877,005 ©71,438.941,432.790,52.395,004 182,415.892,425.891,51.871,006 | 553,435.036,494.115,47.228,004
©31,362.186,419.536,51.818, 005 ©72,429.415,436.583,52.002,004 183,413.098,425.900,52.000,004 | 551" 157.081,483.674,48.706,003
©32,456.417,454.762,51.938,007 ©73,428.588,433.072,51.969,007 184,406.753,421.102,52.033,004 | 555 433.877,482.495,48.965,003
©33,468.800,458.550,51.863,004 ©74,430.704,424.976,52.410,004 185,400.276,416.038,52.130,006 226,426.010,478.671,49.349,003
©34,463.330,455.399,51.877,004 ©75,433.937,418.114,52.784,004 186,383.626,406.041,52.119,006 | 557 428.812,479.634,49.227,003
©35,471.174,454.896,51.942,004 ©76,428.016,415.143,52.819,004 187,402.909,426.045,51.983,004 | 553" 139.301,492.205,47.690,004
©36,470.682,453.129,52.019,004 ©77,430.257,406.135,53.902,004 188,396.208,450.995,50.998,004 229,429.694,493.520,47.557,004
©37,471.962,451.111,52.206,004 ©78,418.809,399.360,54.084,004 189,390.629,440.507,51.182,004 230,432.540,493.302,47.402,004
©38,470.135,447.705,52.391,004 ©79,435.211,397.638,53.669,004 190,387.548,444.716,51.012,004 | 531’433 578 493.683,47.425,004
©39,476.612,440.811,52.796,004 ©80,414.502,431.556,51.822,007 191,384.380,452.478,50.386,004 232,434.071,494.136,47.408,004
©40,473.350,461.680,51.545,006 ©81,479.004,450.592,49.225,004 192,377.675,446.315,50.639,004 | 533 435 593,494.840,47.201,004
©41,493.163,472.111,51.039,006 ©82,488.342,453.204,48.797,006 193,375.609,448.363,50.346,004

Figure 4. The coordinate catalog

The main areal and linear objects on the polygon were drawn by the help of points. This was
followed by uploading data from the coordinate catalog intgotbgram. As a result, all the points
were shown on the screen. Since the dots were different in the meaning (vegetation, buildings, etc.)
they had different colors. As the study showed, you should first start working with larger objects, and
then with smadér ones. In the area plan, we started with the construction of buildings. Since there were
not always 4 points to make a building, but 3 points, the Add Rectangle from 3 Points (Distance from
2nd and 3rd point) function was used. This was followed byctheging stage, consisting of
conventional signs created in the Inkscape program. It consisted of three stages of application to the
scheme: lawn, gravel, football field (stadium). Any coatings in the work were applied polygonally
because the work took pon a vast area. Since the lawn covering was applied to the entire territory,
if using another coating, they would overlap each other, which would not correspond to reality.
Therefore, the Add Ring function was used, which removed the coating from ¢btededrea and
separated it from the main coating. After that, a coating of crushed stone was applied. Next, the
football field was assigned to the coating layer. It was built on four points, and later an inscription with
the designation of the object wadded. Then a road with a small path was plotted linearly. The
construction of power lines was carried out by the help of lines. The last, the objects that were
previously introduced from the Inkscape program were already dotted: trees, lanterns, a well.

Figure 5. The final topographic plan of the sci

































































































































