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The article introduces the reader to the project method as a way of organizing educational
activities. Nowadays it has become very popular, so they pay special attention to it. Wit this m
thod, it is possibleat develop students' independence. To implement the project method, the
teacher is recommended to create a website in which materials will be collected, allawing st
dents to once again review those moments that turned out to be incomprehensible or forgotter
Therefore, after reading this article, you will learn the main methods and resources that are used
in the preparation of project activities. You will also learn what a website should contain and
which applications will help you create it.

Keywords: educational website, information technology, mixed learning format, project
activity, project, wetsite.
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This artide deals with the design of a database of university curricula is discussed. It has
been proposed that it is possible to simplify the writing of these programs by using a database
consisting of various tables. The basic requirements and stored proceoiutiesif implemerd-
tion are listed. In the course of the study a database schema has been developed and presentec
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s OC Y J H dzw tcOB SIsT Gjdzj OO dz2O s
MSLHO] sMw MmMdzse Ote! MsH jtey O d2 o COyy f
O o COyd Mmisiofftf dMECfy j iR al -~ Bosdi@IfOLMtcd L dz0O
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! http://opencorpora.org/?page=downloads
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¢ fsHBBE W stedslz dz @ Gddfrg 281 dzd SJQ,
S2HY Is. 1 OHOYd dL t©OLHJdZO ¢} dzOdzd d3j
d ftecsBdzj BORBd, dets Hdzv otMmftedwIsdy- &
|, Cebster j] dqLEyoOelsmw o tw®&LHJ
~nStesh 5 wW@deifclety jdzdifstg s fighs M dzd ded 4 . U te
Holzdzj tcdesdz f toj HMIsOo dzj dzd d , 2O ted d3j te
Hdzv Istsgts, Yylstse"r OdOdzdL Jtetso Ols
ISJ'[StGJdZ)r d ttOLd&dydsr § Wsttdikzdr [ 1].
HOdzdzr 2 dBsd3j dzls ® " fi3k eldd Qud tf OEAs paid'= dz'ts-
s 1 dzj CSlstotsdgdzsets kZyjBdesegts S kztemO,
Zd s e ijdiBilstedd d fHYwsermddz dm E
j MM GMdztse Odz dzO Istsd3, ylstse" Htsdzi M
duggl B ledzg©OMMmdzzs HEME 2.
dz! dzts fls o' BteOdzdzts2 Isj d3" tsB [z f)dzts
Isdeo dzsmisd eEkydddw d EmMfJ o O
we, fsmMiej HMsosd adLEzOddL Oyd
O ( d3d dzdzts 20 &z H ddg) "3 Hizlsds®dzfn ldr
d fdzj dzdz' = bjtstejlsdud MSdBd Mo |
dimmdzj Hise Odzdw wodzw jIlsmpw h Cs¢c
& dmMmdzj Hise Oded™w wWodzwjlsmw
fiosetcOBR s 6 tsRBdtcd dizj §lstfets
SBicOLtso Olsj dz' desets CktehmO, o d3j Mists tsB' Ydz
AKjdzns dimMmdzj Htseo Odzdw wWodzw jIsw tcOL tcOB
fts NCtsd dets?2 HMyey§ dzddej ¢4 Jtsd3jlstedW

rdzv Htsmisdy jdzdvw §tsMmisOo dzj dzdzets?2 yJ & dz
HOY(d:

o =)
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=
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i ftese j Misd WOdEAkEud dd dz dzj 5B -~ SH &3S 25 -H dzV
Mlsj?2 o tBjMfjyiddd BBKOL o Olsj dz dgse 5

i cOfmMmdstsistej Is! 9 Otcd Odzlsr odzj Hicj ded - Mz
HEZCIstse ;

iMmMftesj Clsdtetso Ols! MmlstckzCIsktelz CEZttmO;

i cOL tcOBBSISOIsH 1 dzj € Istetsdzde” &' dits\pj BrHila] ]y (¢
ClidB3glsiqgy.

Il dzOfmlstswh jj otcjdw Mmkh jMmMlsokzjls Btsedz h

HEC Ik, Ctltster J ftoj HdOL dzOyJ dz@ Hdzv Bk
d ddzr - tBOLtSo Olsj dz' dgr = Ekytej Yy HJ dad 2.

SBdiY s lsjtedzOV Mtcj HO Teiridte OdEDdaipEds Ky tdal
ftojHsMisOodzwe h d2 ofj dejtsBARtBH®E j M) H
dﬁ]fﬂdZJHBSOdZdW. yjtelsjy, ftMmstesj dzdzr A -Mm
tctso Ols! Hj W tstzd3c{tetsa®lsi, fjtoj &3j M Ols4j - d
B dzls”  Yyjlsjy o0 dzj et VOHEQ’tGWﬁTtGBJanlSﬁSWdJ
1Isdr dLdi3jtejdzd?2 HSfEMCOsIs HO dzj 2 szt
CtcOlsdzr 2 B3] dz ted Mz dz¢ O d3c{ f kuydlsj dzj d3, -
d btsets yj twdmMkzdtoO d Is. H. lwjdd&zhjml
woo dzW ¥ s ffMs j dzdz@QW L C 6 dzdsdw ot d3j dzd . § w16 ]
zdls' MsddBtsmis! ftosHizZSISO, C(lstcOWY He Ots-
dzsec s ffsdz' L tso Olsj dzw .

¢ GeoGelbs pYf dzOIlsdzOW ddzlsj cOCIsdo dzOW BO
[0 ftojHBMisOoadzw jIs " dJqes®AE] dnts Lcdis|degddids
sBi JCIlO®Bd, Odz¢jiBtOdyjmMSddd or tcOy Hdad W
Misduyud MSdd3d HOdzdzr d3d. | HOdzdzetd3 ff tets G to O d3C
tcOB SIs M DPtcMIstcOdzmilso On. 1 L Osadmddismlsc
Mlso © HdzW tOBkREJl! BB ] Ltz ddzd Ity -
o jIsfise j dzdzts.

 smistsd dzfls o O:

i CodiWstelsdz 2 ddzlsjteWi2m, ¢JtjojHJdeds

i ftosctcORBizde” 2 JtesHEzSCI B j M dzOIsdzr 2 ;

i Bsdz htsj] Ctdzdyjfmbseots WEdSyd?2 ftj-ttOB
dzd W &B3q ;

otsL Bsy desMmils! twWOBBIST M cteOWJE 2

I dOdzg yitss Mise j dzdzsc s MtstsBh j Miso O;

i Ctshmf zOW stedsd dedztsmis! . 1 BHHJ tGysfFo Of
dz" d&3d f dzO Isivindaly§ @F X, Linux.

1 JHBMISOIsE d:

I fleBctcOBBO RZO-tSHIsMY o tOLtOBEISC |,
BOG(;

i dBBdesddj fHtetsjClsr, or C dzCGrO oG@gcdglzdj? fip¢ £
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ltesdLo jHY OdzOdzdL ftetsctcORRABder = f tosH Iz
tsyJ dz EHtsBdes d HtwOCIsdydss iBsH | dzd
ddissH j2Miseatse Ols! ) dad &3, dzts tsdzd dzj
dzj HOJjIs o tsEIWsdgiasinist]o drO H jslsizdz B3O Is j to ¢
Wists tojhjdedj B tOLWOBBSIS] MtsBMmise j
MO s ccjtsdjlstedd, ftej HdZOL dzO Y dzdzts G ©
yd M hSCtsdr [7].

jdz s MBLHOddY { djS st dedzts clisy jSCHdafpQiizt
yJ Mmo ISBIqudzq’W h Csdzt dzd S s MlsOteh dn
OLtcOBBIsOdzdz 2 1 dzj Slstetsdzdzr 2 Chktef f tsSL ¢
fseor mMdls: 1 WWjSCIlsdedesMmis! tOBSISIt5-zYycCc
0 tsfye tsj dad W hledzl dzd C Odzd f totsc tc O d3dz’

yh dils: Emfqj 9@4d3tsfr]lsJ sBlkZzyos h daMmw

rmdls c{dzlscltGan hCtsdz dzgd S s € H Oz

YOls! BOIsjtedOdz HJMIsOdzyd ts dadzts, o

c{ FyjBdetsets L Oo jH, dadV;

sHdIls! fJtesddykistsyds 2 ¢ szbic s jzizkz
quJQIStGTSdZer Cktep ftoj HAdZOL dzZOyj dz H dzW :

i JqLEyjdedw hCtsdz des?2 ftesctcORB 6 ftc
RZOG dzZv" Hdz' d3 SB teOL 5d3;

I dzj f sMmtcj HMIse j dzdzsets oL O d3gsH j 2 Miseh d W
®Bd Bl JCIsO®R] fted dLEuyjddd &BOI]tedOdzO,

i htigBe s ety MMO Mot jdedjy ROl tcdO
f sdstsh ded € O;

i ftesatyHjddw IsjMmistse Mmdzy dL kzyJ dedzsts

[ dzv WEdS ydosdzdtctso Odedw 1 dzj € Is tc s dzdztdm ts
Hizd smw fteddjdvls! SsBf'*Ilsjter M dBdezd B3
stcOdz' dzf 2 fwebyg) MPw@ti um G4400 (2 O@-HIEC
wBWIs: dof Bjdeijd 2 4B; NiMsEd HdME 60
ofMistetsj dadz" 2 ; B OO ldsls O RIPOo5Ns Ztc ©O; dzr h

Il COyimksej fjttOydtsddts? MmMdMmilsj &3™ - dz
o0 et 1 dzj Sstesdzdetsets CRtem©O, BT dzO tso' Bt
dzj § MlsOBddz d&zOW d dzOH j X dzOW .

r dzv ML HOddY HOddMsers 1 dzj Clstetsdzdzt€ G ts
Isr Cslstster j BT dzd tcOL tcOB ts5ls Odz' o GCtOW
Bl ender . 17 Bt zHiOazdetslg tslz Usfj &3, ybt Y €t
s lsmw Mo jteh j dzdes B § MY dzOIs dzts, O OCyJ
Bl JCISO fBHAatsHdIs HdY tOLOBESISCd H Odzdzl
Python [8].

s tots d3j ssG s, H dzw cOL OB tSISC d BN @O
PyCharm Hdzw Pyt hon, tsB dzOH O h Ow dMmyJ t
dzi sBoSSHg®R o HAiY 1 W% jClsdodzsets ff tots@ tecOdsC

ST F>F8a@F 011

£
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PyCharm ddij JIs EHtsBdz 2 tJ HOGCIstste § tSH(
fsHMmMe j sSCts2 MddzelsOS Md MmO, Qo lstsBOIsduBMY d
sismiskzf Od3(d . PyCharm fLotsdzvjls ftese jtoW
mMtso d3d Misd s Is ! O sOCY] dmMftsdz! L s9 Ols!  h

PyCharm ftsLetsdzvjls BM Mtets ftetsdL apsH
fsdz L s9 OlsH FHtsBdz" 2 GctOWdud MSE d 2o fisilg diPer

ydd eoJtwmdd Dj ango, © ¢y J I ronPyt ho
PYyGTK dd ®Bdesedj Htkzedj ddzMmilstelzd3j dzlsc- I
ted totso O dadzts § Uni t Isj Misdtetso Odzd J , dmy s dz
Pyt hon, Django, SGdg slsd&zOHydsc¢O d BOL

lted ttOLKGOBBISS ] HOMBzcets SktemMO dMmY sdz
WL CO ftesctcOdsdzsdtctso Odzgdw Pyt hon:

I PyQti + sts BdBdZdSlsSj SO Hdw ML HOddde 1§ &
sjeWj2Mesd M i dHfsd Lso Oddj &8 dzOB Bt

I OpenGLi SlsCtcr 5O cEO¥ dyfish] ©©® OpenGL,
sHddds dL MO o fsfbdvtwd & fdsS OHd |
COL©LOBBISH ftoddsyjdd2 o ©B&OMISH Hokdgj

| BdBdzdsls ji®sB j Y FudoOjls HtsMmiskzy € dzj ¢
WEdeS ydwdz, oLOdhisHj2Msoakze hdds M ddalsj toff t
10 tedimizdzCj 1 UtGJHfI]ISOE)dZJdZ»O G zOo dzOW Y
MemMissdls dL 6 fEkzdzCIstse:
cudttejlsdud M&d2 dsOISJth{Odzé
- ¢2De;

i ¢clrotsHE.
ZdzCls &Bjdz¥ cuibtejlsdyd MEd?2 dGOIsj q O
d30 d s OLHjd&ZOB ¢ jtsdiBjlstedd: ¢ dzOdzd d3y
1 zdzC Isr  dB¢ dzgDe¢ INtsH jJ ey Ols EZyjBder 2 dOIsj
ft5 § dzOdzd di3d Istedd d Mlsj te] tseatlzd tisdgidlslte d nj G drfisd
sOd, M Ctlstster 3 Y odz' L soaOljdzr By jls ¢
1 E2deCls d3jdzt cujMmlsr e MHjteydls Isj Misd et
1 E2deCls d3gj dzt cufftcOoCOe MtsHjteydls ddaW s
fsdz L so Olsj dzv .
1 E2deCls d3gjdzs ¢l " antsHe f U Rtsdfw jls  tff todz'c st

i
[
[
[
T cf c@oC Oe;
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tdm. 1. | &zOo dzOW W sted3O + dzj € Is te ts dads

jdzdi bkOCeEts L dzjShtesdksets ¢ ktsf
I L dzgOyjded S OLOIsjdzj?2 SOWEMmls
dv Eydlsj d&zv 8 &EOIsj tdefO@ BQ[ Ish C tfzelz! hdlg
ZOo " & fsMisteOdzmise j dzdzse 5 o tSSBWCOY §

d dqLEkyjddd Httkzedr HdMyd{y dzd dz, o Csl
Jrdgitedzr j tBI jCIsr, 1sOCdnrn COC: WdLdGC

s dMsS ddlsj Okt

1.odzy CMOkzH BB BBz &S G JtsdiBI stedyud M dn
tcjhjddvydd) / R .-REHDEPHE, N REBACS o .

2.0tclzlss dgwdz, 4. 1. € dzj d3j dzls Otc dz@Y . ¢ jiip dsj |
CsomM&d?2 | BMEuOMmise jdedzr 2 v jnmdedyd M d?2
1 Ok &30 dz6G- 9502 0 1 0 .

3.0 WOdzOfM! jo O v. [ . J1itiBibtedw. 9 ¢ dzO
. 4. o06O0dROMYEZO d Hte. € WGOLHJEZE GdHlsj
dzsdzd j yf, sm%da O v, -832d 6.

4.0 OtcOdztso © 5. b . [ JBHdCO dMftsdz L so C
SBtOLBO OIS dz desdz ftesydmmd [/ S. 5. 11060
20001 - 8w . -44.3

5] Omdde. jJPpayt hon dzO0 ftedd3j tcOn. 1 tcOfisdy
tcso Odzdt . t S sotH Moz /1 @zQO d OFfdedrzd) o0

6. zted C s, od. (Odzcfsfipdits i3 L Oydd d fcts
I w.1. 1Jkztod Oitsds.lz-@31c.2 0 1 8.

TAEzdzsdC s . o . [BLBt d MtcOo dzd Isj dz
¢crdoOwv &OIj i3ZOIsd ¢ Oe, ¢cf Olsj &3OIsd yJ M& d2
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8.zdh Cddz vlte jIn.d3 te dzts § d3 HJ] dzdtetse Odzdj o

fsmsedy / 1. 1. Z2d"Cdde, zud" SCiohda) "] deefn

vdzy suv, T2883 0.
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This article discusses the design amd de

metrye for high school students. The o066 ect
scribed. Thecharacteristic of similar software products is given. The developed training course
wi || reduce the time for | earning the BUDbj ¢

mance and interest in the subject among students, facilitate the learncespror teachers.
Keywords: electronic educational course, modeling, Python, Blender, geometric objects,
planimetry, stereometry, geometry.
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tor1t o1 Juvsd RIAJTIPERBRBUL [ Z CUY[ U
I'felrRuvor1rRsf] pduvedf e
I | dIlsOtyy 9

1OEQMtIBQBHdB.$$OEO¢MOBMJLHBMJ@B q
{EBYyBe MCd2 qutm 6dOd dF 2 ddeflsdlsizls (% d
CisMmbHOEMise jdedzr 2 Isjodeduimed?2 kdedojtemdisjls

HOdzdzts?2 MisOls! | teOMMdzOIstedo O Isfqw j tgOL tg © By Ik
b fJlsOdedzd S s HjlsMEtsets MOHOe. [fdMOde tsBi §
1 9 jHjdO "OKOCljttdmMisde O ceclstsar i ftoisd tc@ddds
Y dzdzOv fMdMmlsj BO MsCtcOlsdls otcj i3 tBtecOBtSIsHd
stso sigted ©BCOB OIS 9 O] dids?2 ddaW stedBOYydd, d mClslzs yd I
s  Motjotej dj dedegs W stedBfietso Ols! dzj SBRGSHJ AT j &

sdzé Yyd o' JieOdas@BOSISC O, JdaW sted3Oyd tsdzdzOW  MmafMmls J «
sOdzdzd S ts9 HjbMEtsets MOHO, IsjnddudsiBY i J 518 BADY J -
G tc O B3] tcMierdSalpdqisualStudip o # .

J
ts )
ted
qt

sftesf) Hh Cdz! detsets oM dlsOdad ™ B~ dz,
hdr o ttBd&OMmMisd MttydoOdz dzesets tOL o dlIsd"
JHI &VvE Ismw thdtse dzf jiz odd) Sudrtsipgadzts fiffls do s jdb
HijlsmMSdr MOHOR dzgjtsBrBHd®BO MmdMmlsj diC
temMsdzOdz! dz" | HOdzedz" | 5 oM dlsOdzdzd &€ O~
¢ d34dzlsqu’*5 dzj sBrtsHJ Bz HdzW u’teq’4d3
mdh OjJ d315fr]lsc[str:,td‘?,,gfBa(usdz,ﬁ)@J Blsyjlsr s,
d, mOLandd
1
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te

ot Q—.

O HOdzdz" 2 disdzj dzls o dBzddydf Odz! dzedz O
soOlsj dz detsds EytejyHjdzedd HjIsME 2 ddpOH
BOYydtsdedzts?2 MdMmisj dzr , ClststcOW B ddaff 5L
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WiBstedsOyde . I My HOdMd Jj B ot dlsOdzdzd ¢ O~
d o9jHEIsMw dz2O BEBZOYdzr » detsdlIsj dzv 7.

dbSCIszOdz detsfyls 9" BlgOdzdzts2 Isj d3" tsB [z f)dzts
dzdvw 1 WWjiClsdodesmisd twOBtslsr dJjIstsHd yjshS s
Mo HMiso sdi3d &z 39 tizj bz dzd, dzj sBrtSH BSES H A2
d BIHdyddmsEs2 HElbkd]dsoOydd, dhfsd-L iz,
Msdzdetsjy HJIMlsotse.

[Bl jSCIstsd3 dMmMmdzj Hise Odzedw wWo dzw j sfyw ! &gz dz
dztsj BN jsBtOL B89 Olsj dz' dets] [z ytdsijy HHjjdednjls oHS)

lteJHB] ssds dmMmdzj Hise Odzedw wodzw jIsfpvy - ff to
sOdzdzd ¢ O HjIMEBE MOHO.

AJdzh s dmmdz] Hiso Odzd W weo dzw j Isyw tcOL tc O
EuyjIsO otmMfdlsOdzdzd Cs9 Hd&W HJIsMEtSEets MOHC
Orgzw HisfMlisd Y § ded Wy Jfdisff) Isd@otir] ~diEsRBts  ©6Q 1 d Is
HOYd :

i ftetso JjMmMisd OdzOdzdL MmdMmisj d3g, dzj sBr tSH J d3
® HJlsmMm¢des MOHOR;

I smikh jMmlseadls! teMmMdzso Oded] Gtetsj Clsdz

imMftes] CIsdtctso Ols 1T, Is. § . ML HOIs! C
BsHzf] HOdzdz" = 1 ;

i cOLtcOBBIsOIs! dJdaW sted3Oydtsdedzzs fyd figls j d3

MEtsets MOHO [ oérJuv cuayOmlsdzdotsy HJjIsMmlso BE
1 jtejH t©OLIKGOBSIKE B2 dqdoW stcdzOyd tsdzdzts? i
tcj Is 9 Oted Odzls ' odzj Htcj dzgdvw Mmkh jMmiseokze h da
f sL o tsdzpdedf seFOIsdL qtetso Ols+ H WIS dz! dzsmls! &
Il dz2Ofmlstswh jj otejddw MmMEh jMmMsolzjls Btsdz N
HECIstse, ftojHABOL dZOYJ dzdzr = Hdzv JdeW s dzOy
Isj dz! detsmylst ¢ 1 [ [.

l tescteOBBRdz” 2 JtesHES IS
QolstsdBOIsdL Oydd EyjksO ot
H] dzsftesdL otsHMIsa O d HTESE
desfls j 2 HEsh Ctsdz) dese s EZyte

Cls
¢ q

1l [ " Cdz) dats
fdlsOdeded S 59
iBj dzlststsB tstc =is O,
NHJddw [1].
AJ 20 HOdzzse s f toisHEz sls 18000 Jjtekzs
ZzOjIsT ROetesH ZC s dzj IO |-|11~:fr]lslzl]’dz,r a3.
ltosGteOBRBO c¢cr JIsmEd2 M 1 Hstets o 'Q)
dzdL O twOLoadIlsdw, ZyJ IsO UISfr]JhOJd:str]lSGf,- z
dzsd3 sBtOL O Olsjdz! desds EytejyHjdedd [ 2] .
[Mdeso dzr &3 dzj HisMIsOIsC A3 H O dzdasesdzv i I4dfp'c tot
Moad] Ctdstesdzy HSCEZA] disstsBtstesls O, dzj Is
HSCEZd3j degsse fted ftodjdzdy tjBjdzgC O o HJIsMm
1 Iss syjde o0y des © HjWIsjdzt detsimisd 1 [ v.
1 4 Tdslstew dzO {1 Ist5, tcOL tcOB OIS 90 d3ts2
GOz tOLoadlsdw HJ I 2, O sOCYj dd3j j sm

¢
fn
Iz
d
o
d3
OH
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LOadMmMddismMisd ls ftejHfsylsjded?2 d3jIstsHdMmls
rfv.

cudmlsj d3r Cosdalstotsdz?y  HjWIsj dz' desfylsd L 5B to
OB tslsOdzdz’ § & tsdBY Ocddtg J2 d3cf[ b ef eizvee ) Isdiny Wdzg oindzdzts o
tcjhjddjd3 s EftcOodzj deds N[QIsdzOdZd d H J Isf

S HOdzdzr &3 MdMmilsj OB tlsdtshmwismw :

1. [sHEdZ ¢ dyder 2 COBddzjls tkzCtseo s@dls
BstcO fsCOLOjdzj2 tjLbkd sOlsdo dzsmsP-{ s

Isd dzd Jdd3jglsy aqzOMWBS sdud MSdd L dOyj dede-,
Bdtelz® Ismw dL MmdMmilsj i3" .

2. [ BH E dz cltwdeoLrT fs HJISWd3, Is O Bjj-dzW ¢
GHO dd3j Is: OCIszOdz dzr 2 MydMmMsS H g2, |J
ttddel kMY &0 Shdse Oddd,  BieDEED i dad
sdj HJIJ2. ¢olstsdiBOIdL Jtctso Odzdets W sttsd3d o
Bdls otcj 3" twOBBIddSO fts MeOodzj dzd® ) o j

[ dded 3O dz! dzgOw yj dzO HOdzdese s f tocsHEZC SO i

ltosOdzOdzd L Jtetso O f totsc to @ gdzde” |5 s i to Bh- g Gzl
tcOB sG] MtsBMmise j dedets? JdeW stcdzOyd sdzdets?2 M
ddeW stc3Oydd 5 otMfdlsOdesdzd ¢ Or HJjlsMESets

Ajdzns MLHOdY dJddWsttddOydtsdedzts? figfmls,
yd MMO Eyj O t©OL dzd ydzs?2 dJdeW sted®@@Pdd s ot

i OLtcOBtSIsOdzdzOY Ru (L Otsdz]dIs

fsor Mdls! LWWjiSIsde desils! tc@eRFldz h et
otcj dgj dzd dzO0 B WOBSISCEZ L OWo Cd
odMisd Bsdzy J Ytsdzdzr 2 EZydls dqdeW stedsOyd

- MsCteOlsdls! otcj B dz0O BBtOBBISCE d
sOCyd fodazyjddy fdge dydzz] ¢ ¢ dzbseazgd o+

- fser mdls! fmisd ¢ 4 dz HsMistse J tedzsMmisd s
L O dh j dedets s d ;

Motsjotcj d3j dedets fftetsdL @ sHIs! dzj sBrm BH(
dgme dzs ydls' fowoedzjdedjy thdeBC.

RdeW sted3O Yy d sdedzOW fmdMmilsj &30 ftoj H dzOL dzO Y J ¢

- ntcOdzj dzdw, BBtOBtSISCd dts®ifizDdz6 dzdrd o @ t
MOHO d dr tsHdIlsj dzv = ;

- atcOdzj dzdwv, BBtOBBISCd dJqdaW stcdzOydd B f

-9 jHjddY &BjHJyYyddmSs2 COtelsr tj B PelzC O
BTSdZJSOJd3TSfr]|SJ, B HsMBsIste, ftedoadoe S d;

-9 jHjddw YEtdzOdZzO ftsMmjh Oj dissMmisd HJIsj =

-9 jHjddw Y EZtodzOdzGs off tH jLIQBAS dz] 8 O A3

- Wtcdzdtetso Odzd W teOL dzd yder = Blsyj stse.

rdzv WedC ydesdzdtetso Odzedw d de¥ stc dizOy d § dzdzts
34 dav Is ! Cdsf ' s lsjter M o3 dzd B3O dz! dz' dz3d 5= Ote
yJ Mmste | nt el Pentium G4400 (2 WH©O,
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1l B; Y JHiPldECd 260 41 B SATA 11 [/ SATA 14-l;
o2 OHOfIsjte EtThX;rendess 1fopIsOBiafdds ;3 58 dzO¢«
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This article discusses the develop nt of t he i nformation sy
garten Pupil seé. The object, subject, par po:

racteristic of finished software products is given. The developed information system will reduce
the processg time and data acquisition, increase the degree of reliability of the information
being processed, eliminate errors, and allow you to quickly and timely generate the necessary

reports.
Keywords:development, information system, database, registratiokinofergarten si-
dents, hardware, software, programming envi
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Annotation. The article deals with the problem of automating the calculation of the cost of
goods, taking into account the discount. Work with customer data, discount cards and the size c
purchases.

Keywords: product cost, discount, customer base, discount card, reports.
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A webpage has been developed for the convenience of using the site by visitors of the
"Chip and Dale Equesin Club", which contains a menu with items: home page, news, services
(list of services, special offers, natural products, promotions), about us, photo galleryrand co
tacts; provides for leaving feedback by visitors and the ability to notify about egueséws
club.

Keywords equestrian club "Chip and Dale", WordPress, web page.
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The high cost ofgipment hinders the spread of technology of rotary molding of theermo
lastic polymers. Designing and manufacturing of rotoforming machines by enterprises using the
technology would lead to a significant reduction in their cost. However, this involvesigkgh
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associated with ensuring the quality of manufacturing of a complex machine in a single-produ
tion. The paper proposes the design of the drives of the rotoforming machine, which has a simpl
design, low cost and high reliability.

Keywords:rotational moulding, rotational machine, drive, gearbox, main gear.

vrs 621

Rudw[ (1 J1od1R[I IRIRIYRE O R 1(1;

¢ Rtlupp RIC
1t R z[RAJI 61 RR H[RSRiG[U 3 M S

o

{st3prE 19
4.1 . RdesL jJ dByJ 9 O

1 Oz ydzr 2 te:letsaiqu’ls‘szJ COdzH. Isjrnda ¢

fBysemMSd?2 ddHbkMmlstedOdz dzr 2 ddemisdlskls (% dd

csmMizH OteMmlilse jdedzr 2 Isjrmrdedyd MEd2 Edzdo Jjtemdlsy

Is
¢ dzgdztslsOydw. 1 MmkOls! j ftojHMIsOodzjdz tsBL St (i
MO d LOMOdzde Odzdv  hsdzdeWOm as@dz! j dz' dgd ¢ Setsi dsticed
sOdzOo dzdo Oj 3" = o9 Odzse. ¢SClskzOdz dztsfmils! t8-Odzdz
fsorh jdajdsmisid jEtsdyj MMO " dzdWtse Oded™y fzls
hjets ddemlstckzdzj dzls©. A jdzr ¥ HOdzdes?2 tOB®Is”
9o 0dzdw hdzdWso Odz? dgr » Ctokzetse d or tOBBRPE O t
J BdBICtesf stcdfmisr 7 ftse jtondatslsj 2.
dzs yifgilzgak@ S tostf stedmlsr j HsCtor Isdw, L OMOdzd & ©
WsoOded jd3, OBtOLdodesy dL 2O doeOdedj, tejylzhd

I FIT OO
g FO-TG @

dz
R
74
dzd
Is ¢
S
d

>

dzts 4 ted M J dzd 4 LW W 419 daff) ds dziz 635 dzls @sc
| Ud ded W OBtcOL d o dats 2 sBtOBSISCd i
do dartsB z d3j dzls © d&3q , tej Ssd3y &g Oydd ¢
sCEz HJjlOdzj 2, slsdzd yos h dr mw
dzts s dzts 6 s fndzts w d Hiclzc d a3 ]
Odz! dz@ &3 S tkzeOdRd M tOL dzr &isd + €
jtoder &5 dMmistsyded S sds ddaW stedzOydd tsB
Ed3i dzls© wo dzw jIsfyw f OMmf stels d dzm s tc Iz
Isd tctso Odzd d stf jteOyd?2 h dzd W tso Odad v
dZsedud MSdn L OH Oy, CO¢ 9" Btste d
MO dz BlItGJHJdZJdZCfJ fjtedsHO Mists?2 ¢ A
dzw j Is fr]tsOadzq’ ddemistclz B)f dels' tOL dz" -
h dzd W s Odzd d f sted Misr A BOIs j te d O dzfs
IsoVy tcH t5Mis u’isacjte:dztsfr]lsc[ (HBs 20é30
ds - latsangs dzts d3 madz o tjLkzd O] Bk
4>|dzrd3 feswve szd4d3 54 mdesdzse dud ME
daw w A d d3f h dzd W s Odad v , Bsy dzts s
thBJ mb {4 dz zqmss@;@qw f g ftcn
d &z0dzO, tftjHjdv ] @dsects ddMrtsHds?2 9o j dz
BJ dzdzsisw d3 tsBtcOB OIsT 9 O disets d3OIsj ted OcC

Y N7
SEFOF®
TONFE G-

g R OEQE- G E-0QI®
WG‘WQWE‘WWBEWBWO‘“"‘

FGE-Gogr-"rang3 "o g§F——

FENAGrTG = r=o
FSEGr-62 Fg-Fg

116



dzd W so Qdzdy W j CIsd o dzr 2 d3J Is s H Is § - dzts dzts «
f dzz Ols Oy d s dedz" d3d Mo ts2 Mise O3] fsCter Is
JiedOzOL Is el Jdzyd Odz! dzr | o tsL dBtsy detsflsc
sdzsecduyi MEtets Eftesydzed dzdv ©BteOB SISO
h dzd W tso Odzd j d3. ® OBsefplatddg @l2® dfu dzsmMO d L C
J tej L zdz sOIsj LOMOdzdes OdzdwWw 59 | ton dats:
d zdydoe 0 smw MddzO tjL Odd" d Ijdifjo
Clststets 2 oL By dZO 9 j oW Isdzts s ]
fnc[adzls sjtew jIs tjykhkzy Mftshse dsmls!
dzts LOMOdzd o Odzd v W o dzeidlOPO  dz@E (stis@
dadzf' LytedzO d yjdi3 orhj § dzOMmlsd yd
dodzlsj dzeimd o desils+ dzOdzdf Odedw [ 3] .
s
q

m@ngg Qw&

O Fgs

fsor hjdedw L WWJGIlsde desmisd f tctsy
Hd B lsydmilsdls: tcOB tsylzs ftso jton
JFhdDdzdzO OBtOL do dz j L j t6dzO. v O¢

Zd3j dzls© Qo lststeOdRd ftoj HdzZOG O] Isfqpw  d Mt
ZoOfmisswh jj otjd" &ISCtesftstedmls" j
OBtOL do dz" d OdzdzOL dz' 3 h dzd W so Odzd j df
L dzj CIstetsC WuslBdfrHtsesd, (A d3dzdw d Htekzedm IstcO
hdzdWso Odedd ftsCter Isd?2 ddijels dzj Btsdz h ts2
sBtOBSISC ] d2O § tsdedy J dzde’ = t6 ]y PG izls f) dainld
dqLdzsMO d LOMOdzde Odzgdw ddzmistelzdzj dzlstso .

1 s HOdzdzr &3 dMistsydzd® @ dzd[jl ] O dzdgCn s d2! L
B3 IsOdzdzd y 4 M< d = mMowL COR MesCtOh OjIs dn
MtcOo dzj dzd® M Ctokzdc OB dz2O@ BtedOded yj M 52
HEMSOIssydzs HEtsdzetse j ydzOW d3j IsOdzdzd y4 s Ow
¢ dzdzOL dz" | Coked RO MBHMeQdgddfygd) ¢ sBtcOB
NddzjLdets?2 tshdzetse § B Mistets L(Dfr]OdchaOBlsfr]W
GO jtcdOdzsce HJjlOdzd d MewirL Cd ddzMmistclzdzj dalk

¢BtOLdodz j d dzefis tc iz d3j dals fted h dzd
dsHdud mMcédd d §JtdOdzj dzsdz’ i3 Mmd-dzse
yJ mS dds atSLHJDfr]lsaq’Wd3, 9 tWjLbEzdz IsOIsy
hdoeOslsmw, LOEfdvelsmMwy d LOMOdzds O
CdeZOthSOdZCdeZ) f SHiICOL EZd3j 98 Oj Isfmyw
G s mdzsw , ftcdotsHwh jj ¢ MeCtcOh
o Oded j § tctusdnfigesmHizllsls, L O Mudls d3j-r

tejykhdr CtedBsS L jtejdz d ftswoedzjc
Jdjldedfs) dL d3j dagj dedd GJosd3dlstedyd M d-
~n zsmis d o mMdzj HMIse d J§ dL dzOh do Odzed w

dzo[% tf joomiste das miis d dzMiste iz dzj dzls O.

] LOMOkzdeo Odzd j d3 Y tsSHtcOL d3j 8 Of Ismw

s J ton dzsMis OBtOLdodzr » ddzMmistclz iz dzlsts 9

BtcOL do O, mMmewrL Cd d h dzd W s Odz! dzts 2 st
Htex Ols! MW o { totsmusdesOdizmdsc jL jd3g dp®@ dzd [ teeO

117

go*
—336" T5ana

oc &

NN g o



Rdzlsj dzind o dzts s L OMOdzd & Odzed W tcOB 54 g
h dzdW so Odzedd By dets Ed3j dz' " dls' fEklsj &3 ff sH
d MmMewrL¢d CtekcO (9o d&Oddjdz hj2 Mmlsjtjd
oL OddBsH | 2Milse ds L O AigOldsty acldP)dztsdz 9 " B tstc O
nOtOCIsjtedmlsdS d h dzd W s Odz! datsG s Ctclzg O
FnOOCIsjtedMmlsds tjdz jJWO Jjets tOBtsYj?2 ¢ft
Isj f dztsfd dzts o 152 ZzOf tew )y § dzdetsIs d ftesyj MmO
nOtOCIsjtedmisdS d e tzd D s 0 Otelr xafsdtlseo St B tc OB T
sjrddSd dMftsd Lo OddwY w[r [ 3].

1 s HOdzdzr &8 dMlssyded O [ 1], L OMOdzd o
MroOls" 90dedw OCIdodtotseo Odzdetsets ( dzOG toj Ists
B sOdzdzO M or Miskf OB Mz BJC o s § fdats O
s " dedWbkjks2 HjlOd & . l jteodyds &3 O
B »n Odzd Ud ME 5 L Of j dBdzj ded § B SCtesMistelzy
sBtcOLtso Qoh jetsmw dzO w©WOBBYJ?2 (o jton detshr
ftcOoCd CStozec O ddzd MC Odzr 9 Odedlzd vV ¥ toj dz [z |

l1tod dzOL dzgOyjdedd tOyYydtsdzOdz! dets?2 -~ OtOC ks
9dJHO OBtOLdodztsets dBOIsjted OdzO dgzy dets § 6O
ltcd twOBTBIs o toj ) dd3] shr f Odedw Ctelzc(d
ofmMdzj HMlsoadj yjceét slsC dztydzflzdzdiam tc dsls dztsCiidstafc da
9" AatsHWIs L O ftojH,dz EmlsOdztso dzj dzdz" = H S5
ftoeddzj dgv j sfpw Htod BBHdydessds " dzd W ts9 Odad
Bsdzl hddzd f sHOYyOdd, orLreo0shddd twWOL tckz
MewiLCd [1].

t OBtsls O Stz d d3j L Olskzff dzj ded v Mt t

MOdRsL OlsOydoe Odzd j d3, d dzlsj dzimd o dz" of3 sBtcOL
OBteOL Jodetsdz L jtedzgi ftoed GHSo o] i3] dedesdz &
ZOddfse. 1 0ddud) kOSSR § &sh OnsS ftod
B ydzts ¢ odciL dadfEis® yfl2 o Isj ~dzsdzsed yd ME
CteOdgj desmisd d ftedytsetse dz@ 9 O0dzOF [ 1] .
lted o' BStej] OBLOLJodscets d&OjtedOkzO ¢
sOCc2 OBwOLds, Clttr?2 sejmijydeojls
@O tiqbkhdrR L jtdOR Mg foj dzdzO dipgjdns dzjjd2 ¢

oLOdBBsH]2Msade M tSBOBOISr 9 0] &3 d3 f ¢ ter
lTeoatHT 5 ttOBBIS] .
l tjLEzdz sOlIs] HBdRZes?2 ttOBSISr L jtedzO h

z
ZOtelzh OjIsfiMw WHBtedz® Jjet t©OBGBYJ2 (o] tcn d
HdzW HOdz dzgj 2 J)sx t@esHH-HJIl & dOx{twH MEYY
BBd » Odzd W4 MS d &3 otsLH]2MIse dWw d3, L Qo dfMmw h
dfr]l;d

T OEOCIs] s ¢ CwkcO, Mow2Mmlss &Ol] td O

] tjiLkd O] OdOddLO dhmssyddStss dis:

OB BYjo2j tYdssMisd " zdi o Ozl degsé s Ctokd O

fesdLosHdlsj & dsflsd SBEOBEkSd d ESEH

fsor fdls! 1 WW,jClsdodtsfmls! hdzd¥W so Odzgd™ L Oc
118



h W so Ozt dr 7 Ctoketo. Rdzlsj dzldo detsfyls: |
f sk HHB S0 EOkjtdOdkO, SO0L0Sljtdfilsds

s IS ddlsj Okt

l.¢. wtso jteh jdzMmilso so Odzd J
PfMlse jdedets?2 IsjrdedCd fHtod Ol
N4 dzj L dztsBj & fipdity eisgpiaLirdopfigfets M Q-

: [ Mdetso T ctozf i sots? Isjmdesdzsecdd N dzo
l jMmlsded ¢ BOh dqdesmstesdBF &zv -~ 11 2012.
MmizHtsB d dz [ . 1., L dzV dzd dz d. 1 .
hdzdWso Odz! dz" = SCtokzetse. U@&O9Bdzgo MG : v dz] UL

4. zdzdW¥seoOdzdy M d&BJ~O0dzdyd MEB2 tstgdMmls
o Odz' dgsets Ctclzc©® OBOLdodets?2 dzj dzlsts?2. dls
RO ddzsMistets j dadiv BBE6 2014 .

w

The article presents an overview of studies by various authors of the causes ainde
clogging of grinding wheels during the processing of microporous coatings of restored shafts.
The relevance of these studies is due to the need to improve the efficiency of the grinding proce:
by increasing the durability of the cutting tool. Theymose of this work is to identify the causes
of wear and clogging of grinding wheels and develop recommendations for minimizing them
when processing microporous surfaces.

Keywords: microporous coatings, clogging, blunting, grinding, abrasive wear, cutting
tools.
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The computationagxperimental method for the formation of information support for the
design of optimal cylindrical grinding operations for abrasive processing of microporots coa
ings has been developed. The set of parameters necessary for solving the problem of optimizir
a cylindrical grinding operation is formed. A measuring and computing stand was created on the
basis of a circular grinding machine with CNC and a computer, which allows receiving and
processing information about the parameters of the abrasive processicesp. A technique for
determining the optimal cutting conditions has been developed.

Keywords: abrasive processing, characteristics of grinding wheels, information base,
technological parameters, optimization of the grinding process, cutting conditiweesuring
bench.
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The paper presents techniques and research results of cylindrical grinding of plasma
sprayed nickebased coatings. It studies the problem of choosing the type of abrasive material
for wheels, which ensusea high degree of their sedharpening as well. The study provesxt e
pedient to use an abrasive tool made of chromitanmium electrocorundum (95A). Grinding
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wheels made of this abrasive show low wear rate and the higheshagbening coefficient,ral
also work with low cutting forces.

Keywords: weatresistant coatings, grinding wheel, cutting force, longitudinal grinding,
abrasive material, wheel durability.
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The surfaces of the working bodies of tillage machines made of alloyed structetsl ste
are strengthened by applying various weasistant coatings made of functional materials. To
protect against such phenomena, various methods of hardeningdashg surfaces are used.
An effective way to harden the surfaces of the working bodigtagé machines is chemical
thermal treatment.

Keywords:chemicalthermal treatment, hardening, metal saturation, boration, surfé&ce a
loying, wearresistant coating.
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The features of the design and calculation of bistal beams are presented. The features of
beams with perfote@d and flexible walls are also described. It is proposed to use steel of two
grades in beams with flexible and perforated walls. A forecast of the effectiveness of such beam:
Is given. The necessary scientific research in this direction is outlined.

Keywads: Bistal beam, high strength steel, strength, stiffness, plastic deformation, web,
chords, flexible web beam, perforatedb beam
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The article deals with the problem of designing complex shape buildings in termsusf calc
lation of wind loads and structural behavior analysis, outlines setting goals of determination of
wind load on the structure of complex shapegsinBl M as part of Maste
ware system for aerodynamic calculations.

Keywords: construction engineering, BIM, wind load, loads and actions
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The article deals with modern heasulating materials presented on the market in the p
riod from 2010 to 2020. An overview of the characteristics of-imsalating materialsa can-
parative assessment of thermal engineering and thermophysical properties is carried out.
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Cycloidal gearing of gears is considered. A comparison of cycloidal engagemenihwith i
volute engagement is given.
Keywords: cycloid, epicycloid, cycloidal engagement, involute engagement.
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| ZOo dzr &3 ftoj qszh jMseatsds dMf sdz L ts9 Odzed’
BsH ] dzdtectseo OdzdWw Hdzv dzOh j 2 L OHOyYd wedzvj
Cjtd3j stedyj MEts?2 dsHjdzd o { totscicdOmgugee
aidedengineeringy Mtc j HMlsoa © OoalstsBOIsdL Oydd ddzyj c
BsH] dzdteso Oded™Y WdLdud MEdm Fesyd Mmte ,
ZOoBd ud M sy dsH] dzdtetse Odedd , 1§ to[lalj ez
MdMmisj 8O0~ Mk j Miso dsQidsh Yy, doddjsdpjCed'gl @
9 0dzdj SCStdembstczS yd2 dzO0 f tetsydetsfyls: dj £Mmls
mMedr d ¥YdrduyimMmSédrotsLHj2Mlsadwvrn, o Ik

]l HOdzdzts?2 tcOB BIMMtcg HINBYj fiflacg H dZO G O Isfw
f tetsc tc Oizdzdyg G M < s d3yf @ditedeskRevit, Archi CAD, Renga ®- €
Ud Mi€agmdmisd &3 § toj HdzOG O Is MSCADRO | ® O i) -3 IR
4 ® 1 ANSYS.

YIstsB T sftcjHJ dzd Is! nOOCIsjtedMmMisdS - ¢ s
oy dzf d3 bt Odem stels tsd3, ftcj HdzOG O] Istiyts fmtdf jic ts
Mlse jdzdzs © d3j Misj BEZHENMNjEeB Mbttsdlsj d' Ml
sBtstczHBS OdzgdwY . wlzls! dmfr lsOdzd?2 L OC dgx yO
fMdzj HEe h j2 tBttOBESISS | tWjLizdz sOse. j+ ¢
dzdd ftej HzOG O Isfw M 2 figgEaztsd)dE OGO M is C

H4j2Mdiisdzse d yj fMjecoyvdstf figdg @dgy diy tcOL dzj My dzdz
Md 2MBsdzsedud MEdi3d Jtedy ddzed S Odsd d ®F 6 d
fdmr e0jls Md2MBd Wmékr OCIsdo detsls

gJ2mMdiisy cidijlsifszdfitcd B tste HdzvW ftoj sBlc@L-Bo C
U MS djre @decfl2z ( MStstetsmisd ddzd M¢ tsitcly tsig v

o d3j dedese s dzOf oWy jdzdV . 1 tedBBtc  SL ddw,
tckets?2 Mj2Mdidyj MEts?2 otdzdzr, O IOy
iyomksslskz, fjtedtsH, ORfEdILEHE  dOyodz d
Uzl sMlsOdzydv  (Isj dzL ts dfj Ot/ dOUG ArLiAa'O | fipsfGalg
dZzOwW Hdzv tjcedMmisteOydd d tBtcOBISSd PdFc dz
yq StsfiOdzH kZftcOQodzj dzgdv Yt [SbdLEzdz! IsOISOd3 ¢
Il ttsdzd IjdL tsHOydS¢se d Mji2MiBesftedy d
OCMmjdzjtesdzj ster (ftedBtster, dqLdBjtewshdj kf
] sSsHoatsHY dlstse, Wy dts MemisOe dils! § zOdz
1. ltseajHjded] fHdzjorrn dMfr sOded -
dzd 2 ;
2 . ] 'BiMisfigte j HMlse d ML HOd] Ottrndlsy ClIs
BIM-Is j - detsdzts e d 2 ;
3. l 7 GAE#H)d Misj &3 d tttcOdzdL Oydw oL Od
Codf dzj S Mse Hdzv ddgy J dgj edese s OdzOdzd L O 1o
-1 CMf stels Oten dlsj Ss( terzm? dixeyH jJ ddgdtc da® € 5
dzdj O0dzOdzdIlsdyj MEts?2 dBsHjdzd L Otrndlsj ClIsk
-f Jjtoj HOYO H (E@@ddu jST¢ =20 O0dzOdzd Isd yj MG L
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gOMYY s BsHj dzd 20 HddzOBduj MSkE d&zO¢

4. 0dOddL WjLbkd sOsss ©OMYY SO, j ©Of
dzdvw twHO fttsjCIlsde » tojn jded?2 HdAzv &Gdzd d
dzd J .

s dMsS ddlsjtcOlktsr
1. uDiiEkBzeam&dDimse j dzdz Ils ©Ed I§ jsgz'S

dzd o j emdIsj lds j n/dzts dislcM B H j dzd teits sURMzd W
https://www.spbgasu.ru/Studentam/Kafedry/informacionnyh_technology/BIM

tehnol ogii_modelirovaniya_zdaniy/ (HC

2 . dJ2Mdssdds@dpyd < PY dzn€ stetsdzdz 2 B Mz
B SH dzOW L dzyd ¢ dztsq j HId W . URL:
https://ru. wikipedia.org/ wiki/ Mmj2mdisc
11.04.2022).

3. gj2mMisftcd] dgded & [ ¢ dzd § Istetsdzdz’ 2 dztc j M
yd & dzts fij URH: vhitps://ru.wikiped a. or g/ wi ki / mj 2B te
hjdgdw: 11.04.2022) .

4. dubote]jd3jdede’ | ftosctcORgdRde” 4 € sl dzj €
ssHduyud MSdd ESOLOddWw ¢ d&OBSGKOIststeds d3
CROW BcdiBOIsd S Oe, clrydmdzd sy dz dzOw dBZPlsd &3
tcsoOdzd j e, cujttedwyw fHtoddwisdw tjh jdad?e,
GO j B3OIsd ¢ Oe . Y 1/ g tsmis. : Aol . ¢in BBOF
S OL Odzto:s RSLOHL G)dzan -ndsticfits. Flds @ tc AZEFMB 7] ip..

5. vzt smlsOdzydw [ Cdzj CSlstctsezezisB Sisgslr tod
fJHdWURL : https://ru.wikipedia.org/ wi
11.04.2022).

The article sets the task to analyze the behavior of thebdeadng structures of the bdH
ing under the impacts of the railway transport with tise of BIM technologies. The articleopr
poses possible research methods and draws up a research plan.

Keywords: dynamic loads, railway transport, industrial seismic, BIM, CAE (FEM, FVM),
CAD.

ur s -16 2
tda1dvz 1 [JTrrrRARY T

1.4, 1dteilsdde, v. ¢. 1 dhEdzd

1 Oz ydzr 2 tGIzQGdelﬁH@usgdz*tsugdzls R. ¢. dfs
tzBYyseomMSd2 ddHbkflstedOd dzr 2 ddzimisdlskzls (¥ d d
cosMiznOmise jdzdz" 2 Ijrdedui MCd2 kdedojtemdlsls

¢ dzdetslsOydw. [JjHdyddO d dOkzyd' 2 Of pse tejdighy d
Yyddz0 disy jls Bl Mw L O LHBtEss! j yYjdzse jfO M
~nOdzdL dzgse fm Bsdz hts2 Mis juffijfdg' me {fldsgHre ddg@ztsdnds d iz ¥ 4
Edtsdzy v sctesddsets L doOyj ddYy s jmmdd otoyo.
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sdz6 yjorgy MmMtsoO: [ jJHJUaAERO®, ttBils, tttBBlsBIs,

l tesOdzOdzdL qtetso O dzj S BIsster | dzOk yadz- j
MCdr ttsBtslsOR, dzj otsL d3tsy des dR] d O Istsdste G
mMeoOoyss¢ o twmMisy d wOLodIlsdd tr dz¢ O tisB sl
tcOBtsls’ 9o BBdz dzad yOEdz' dedgw @ jlgtg z EWHIg M- o fr
Isr , O IsO¢Yj BB hts] Ctdzdyjmbsets ddzy 4 d
Hj dzOj Isfqw e My BdZ "N j tj Odz' dzr .

1 OLoOdzedj ctotsBtslse kZCttejdaddz o toj yd s.
0 SOC dd3d detseo Odzd M dzj dzO s Iz toQjdi Coefls] fridsEBots|{a

a3y dzv o h d 4 Mw 20 Mmdztsy dz" n YdLdtsdzsedyd M6
crobotae tBBLA&OYOjIs Iwyjdzr2 WdLrdud mMe
o 4 " dazdR’ fnudls(DJOBan sydodHyodd bsets, §
tcj OdzdL 2] Is 9 B i3GEzEs s B ds6 s
WkdS ydd I{JdZISSJQG LOR3j dzdo jcets dzO fydztsy

t sBtslsj ndad € BkzHIsts dzsotsdmtf j yg dedetsj Is
el L Ezdz sOIsj Gtslsd3OHdzlsGIS ftesctcj MMO, dH M
tetseo Odzd d o' Qd fipdech lsigddz'ddztsl d3j » Odzd € (.

It CdzOomMmMmdW d¢ Oydd tctsstslds't fig j flzg ts dnteeO dizkx
dz2" &3 d ddzlsj dzdzj CSlszOdz! dz" A3 toj e zdzd tetso Odzd |
tOL dzd ydz" &3 Misjfjdev &3 fsHody desflsd Bsy Jls
f 5L dyddade .

[ Mdets e dzets?2 L OHSD\RIdR] VW iigdRddtay d dzM € 52 tesB s
9" MsC OW dzOH | Yy desfylst  dzj yjdedv, MsCtc® j dz
tcso! 8 d&zZEHJ2. 1 HOdzdzs] otcj d&3W totsB BIE- d
tcso Odzdd ftetsctej MMdodats?2 d3d Hdyddz . [idzd f
tcOydditg zls o' ff sdzded Is HJOGdsMmisdSkz dj-&zml
HtsflsOs hdj CBdzj ydesmisd e Odzr , tojjstsdaf
mMedy Mismsedtmisd yjdtsej SO, McCOfOs s
ozt ls EHBMlsots, MEsttsMmis! tcj Gdodtsts o @aRd Y,
t sBtslsT dmMfsdzr Lzjd3r j o BdZOMId dig-H d1
9 0dadzr | ftoslsjLr, dOdestetsB sisT .

JHdddB dqL Mt j dzdes s lzdzwtedzr = d L dzO
(tedfm. 1).

ltetsctej MiMdo dzOW Isjrdesdzsedv 1 Istséts OetsB
Msswh j2 d d&zOf OotesMEsfdyd MEts?2 f jttd@®yd?2.
JbbmMw L O fkzd ssdz ZftcOodzj dzgdwv, jcets HO Y
fsLotsdzvjls ftse jMmMisd o M ¢ OYJ Mis oy dzdzlz
detsfyls: JjJj tshizhjMhlse dzj dadw . deufde ztees t i HtS af

94 teh jdzmlsoseo Odeds” dzd BOded f Zdzw ststeOd3d Isd L
tG,jdzdzJQ CORgj tes?2, vyt fjtejHOjIls dLBBWLOY
HojJ LOBjdweEls tckCd HBSCItstcO® ots otcj dgv- o
sOjls o twtsdzd ftsdsh dzd ¢ O.
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tdmkzdesC 1. (BBl ¢ O 1 dday

] sMmted H Mlis o Wedd Mdzjsdasqy dzdesc s dz2O0 C tsdayd o
Hj &zO¥ Isfqw  dzOHtej L™ o jdzdyddes?2 tHJdz, jHO O
Bsdz' " st dzOHtejL O kZd3jdz hOjlsmw Ektotalj dz
Nd dzdv O Is & d3@ipfdedifldf” ststetse ¢ jt] Ol
[BAZOHOW Btsd "ddiydmdzsds Milsjtf jdaj 2 MatsB 51
oW datsMmIss ctcOHEZMB, ttkCd KBtISO B dZOH O

sOC YJ o99jHjd d twtsBBlsr foditsh ded € d,
Hite)BOIsBtcOdz, dMmmatHder j] &sHjdzd ExJ dfted
yon d dzts fiyIs tc O dzdzts Yurinadzj H d3Q b dztizO tsls w {f ts daf
JapanlLogi cMachi ne, Cslstster | bkd3d ¥ s tstf § t6
otsdz! dets Ctsd3f OCIsdz" 2, By jls §fjtej Ho dp®ts ' |
Hj2Mlsodlsj dz' dets R tstetsh dd3 OfmMmd Misj dzalstsd3 H dzv

t 4 Odzt dgr 2 AtsH © BRHENMNj] MEh jMmlse d dzo
dzO Iz Usdpts dzd ud MS sets kdzdo j teMmeylsfi 15[@,ls | fig B dz¢f &
ssds. [ suHd, §jtjdzd Mhdy ddemizdzr Is, dzO H T
AntsHig MSCsdzr Cdr BIMWyje d HOY] dzjls dzd
sy Sk o ttlZCOR, HJj &OI! BOdOdz dz | HodY.
Mlso so Ols! dzj btd ¢ts HECltte®, ds d tisB
Bzdzd ydf Odz! dets?2 BBzl dzgd y' f ' 90 decfils tsdptiseits-if oted
sOdztso € (. 1 0ydjdzls or LHtstcOQo dzdo O h d2 tsls
EmMdzzc Odzd EZHdoedlsj dz desets tsBBISO kZfido®e dz
Csds. 1 fHftoslsdodasds Mz yO©,j, tesBBls MO ft

14 BMlsOsa dls g0 oteibpipdStcdgyd® H dzv  dzj yj dzd v
LOBjdzv jIs dBdCtesmMEtsfdyjmMédr totsBtslstsea o |
mMiBw Atk WEBEE' d ftcdeossHT, IsOC ©OE
Cs@dets 1 dzj CSlstesdzd S . 1 dzOwW, ylsts ¢ dg@ vddEo
sMtse J dzdztsifgdyw o3fdd 6 B M j ded W BIStetsME sy dyjf
ftcdotsH dzagj CGEtHdIMw. [ OL tej " jzdedsited yr O H G
dmfsdz L ¢ Isf s8ighk 2 fcOls flztk! 1dis 2 Jjffdsf'o tse d 3 j dzd
ZzOL OH, O dzgJ BOLBoathmME&icess®sj dzd cdf j dzd
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MdMmlsj &3 d&gd ded [ OCMO 1 ZOdS O (| § ted3Oded V)
Adh jteO kL dzOdzd, ybt ttsetslsr o Wsted3g - M
Yyodidez) alz' ¥ Istsdzetseo MSC.52 Y dHCtsMIsd

Il mMdzj nimMlsed] BRttdtets twWOLosdlsdw ttBBISE
Csdzdyj Mo © twsetlstses M dMCEkMmMmilse j dedzr d3 ¢
LOVedls! , Yylsts o dzgjHOdz] S8d3 BEZHEN jd3 s
By Mss o dzj Cslstste’ m Utst5w4ﬁ]f0q’ n, VyYlsEasr"

s dzzyh dls: jEéBs LHBKEY j!
v dMtsS dzdlsj eOkztsr

1. I sted i dz€ 5, [ . ¢. vy stedw Bj » Odzad L
uyjs. fsmsedj /0 [[ddnG Stedipadfjs. 1 defzdd ¢
201160 285M.0:( Iddnph jJ BBtOL 8o Oded j ) .

2. Stjeoaduy (.R., [Mdse' twtsBsSIstsls jin dzgd
-} B. HuNslj eBkztd@,042n0 1 8.

3. Rdzlsj dzdzj S sz Odzt dzts § € Wedf jtc20 o dilzj stzd vy zfig -} dBc
Istsdg® tsdzlz, CcRYT QU [ ?PHsRE A[r1uvt rquvve 2(

4. JlojHjdd] .9k LPEOECRgIR2 ¢. s .-dzd&zc ]
r sdzz, c¢RrRYT1 duA1PwisRIBf uve 2010.

5. [iHdyddm¢d,] tBtslsr d tBtstclzH the Oda
Is 2 fh@p://medrobot.ru

Medicine and scientific progress do not stand still. Nowadays, medicine can fight-for h
man health with the help of robots, spatial mechanisms wiiilgladegree of mobility. The cu
cess of these machines has already been confirmed, without begging the enormous importance
the medical profession.

Keywords: Medicine, robot, robotics.

v $1-7514.8

{1 vl ftc i RIGLRR 11 OY[1LRE L[ ol 3Im

I [1pef?213m sfrevtuosdArRcm 1t r d
1 -1 . wBtesSddz, S. . ) tsdzdzj dzB

1 Oz ydz 2 tGIzQGdelmm’:dgﬂsisJGbluQ KtsyJd dzls l .1
l 5§ dzdz 2 d dzinls d Isislg - (daff dayy jnded @ dgtsls j de.B IZHQCOIdZQ Is

¢ dzdzslsOydw . [ OmMMmdstsisted dzO  tc s BAdL) ROV »izj{f cisoftv- H tftstay
Y dedd flsddOdz def 7 SCtdefflstczC yd?2 HEstosy dzr - SBH | >
cteOWdwnr, o EyjBdets?2 dzdlsjtcObkztcy Mftsmser &4 d il
HOIs! 9o ©BOLd » tB&OMWAE ddtsetshds? ds?2 bfdkzct
Hgd&3s kydls™ 9 Ol fted ¢ jtoj detspy HOdzdz" » dL ©Hdzts?
sdzs yjor,jy MmMzse ©O: kEfttkzeOw MtcjHO, ¢ dzOosdzr j dz

180
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] ftsyjfmi Sodhbtkzdtess OddwY dzj ¥ j Mis¢
cOL dzd ydz' j] BlteOMmdzjor j d&jlssrndujmMSdis- tej
90dzj Odzetstedlsdiise, ftojHMsO dzj dzdz’ 7 e k&
fjudls! ©OLw©OBlSE GflsdBOod d' 7 ¢ sdzlsts
dzz yh d3d + ¢y zz Ols Oydtsdade” di3d d { & tsdatizd .
Yjlbr ddesesmdzs2d n Ctdhisttlz yd dags Bs dzj
ter n MIsOdzH Otelsdz" = L OHOY dzddzgj 2 dets?2 Isj sted «
ctsH J dz! dzgs?2 L OHOYd HdzY EZftwkzeotsets f sdzizff tot
ftso jiondzsmisd destedzsOadzy daets?2 sy Mmd dsdzy Is tasF y J f
Missdls o { 5dziz wizsdefizO dz! did \§j, dzck20M Ols j dz' dzr 7,
O sOCyYj] o9 jtlbdSOd d'n d cttdL Sdals Odz dz -
MtcJ HT . uvted CGdzOoadgr = dOftwy jdedw or" ydmdz
L dzOyj dzd v detste 5Oz dzr = S OMOIsj dzr dz' = dz0O
B lssHdSd dmMfsd LEsls wOLd j fMdMmlsj i3 B
oj dzdyddsj ddzd f§ted f§osdshd Mfjydod df -
Bdets e sdzs2 des s Zf tczesd3 f sdzzff totsls tc O disfirls o |
fMlso 59 Ols! Htke HEkekz, dRBOdus |z t6lilss® Il
Bjte, ftod fjtejdesfi HOdzdzr 7 dL BHdts?2 tcOf

1 OHOHd & HJ COtelstse k2 XfydZmls J wislzdzdCdistidaffnel dd
5§ BBz ¢t BEsdn. 1) M Moo i3j O daRdyOdiad d3e
1 fls! , Ctotsdkj btsets, ¢ OL B Is @ OLKMmdr d3j
ibMy sBhiR@swdcssd O sMwz=06l§ ddsfp§ & flszf B tc
dzr = MmdMmlsj 30" CtststeH d dz0ls ff sdzlz f to =2 10t O dzf
56 tOdzd Y j dzs A= i Suffipdslz ¢OW  Mtcj HO dBsy § Is
SOYH"2 Mizs?2 "OtOSlsjtedLizjlsmw Mmotsddd L
Wdydj dzgls @z0. zQfiffigttc z L S O, HJj2Mlsoaks h OW j ezO
dzj dzO Qo detsdzj tedz” a3 tsB tc Qo tsalie Andzdd s dERE(p A
iy yj dzstetsdz o dPO0RAD difj dzts Mpsdichn ls{cizO s

2Rn
P Y

O

X, T Z

v

t dfizdtsS 1. 7 j¢COtlstsXy,Zd s pxf@zH Itfmtg H
5§ B8O C oEEHZAdodh. 1) M Mise d3ONdiCdrdd dexdzde.
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I smMtsdz S22 s ftojH sdzsy jdeds o dzj s daw W
ted ydats 2 , ofmd ¢ i3 Bidejwdslds 3 de@tp ©Vapzisdzdzts M ts
Mted Hr o COY,HPs2) IstHuEdy dgf L ©Ooa dfmyd Is Is ts
r, Z. ]l dzd dzj 2 des?2 b ittedd Eftkzetsmisd dzO-
Mo sHdlsmw € ¢ sMmistets dad «(i,¢),z d2€ ajdpy© "dgoH figw
dzr &3 tejh jdedj B BdceOtdisded yj ME sets EZtcOo dzj

PP?%/ (r,2)=0 (1)

Az dz2€ y devi, Mo w L OdzO fn dets tc 3O dz! dz' d3d
pa L0 1,0, 1,0 COMOIs| dz' dz' o3ty da@ tisvsis datadf Jj diz
B :

s,(r,2) =£§2 npY (r,2) - W’“ﬁ% (2)
Zc Mz
5.(r,2) i%ﬂ D% (r,2) - /(rz,z)§’ (3)
g Mre =
5,1.2) ——@79/ 2 - 2 (4)
t , :i - P ,Z)- Mﬁ 5
A2 = e mey - KL (5)

| 0o dz' | dzOufjt@viplsiodzdwls o @ dzOf tcOo dzj dzd W A,
dZsh OHC Od3 9" Hj dzj dedesE 5 | dzj d3j dels @ M dzkz oz,
Msf tetslsdo dzj dzdd GO jted Odzso HEBCOL' 9 Oj k
zOo dzr » dZOf Qo dzj dzd2 sy JdIls BT Is! dzdB s
3]. 1 fjwwotsdgE MzEyO) Ited G d&zOo dz' A df-dztsf
twwmmr@q Il ssteOwY MdlkzOydw ofltej Yo, ls
dzjHMmlsodjdd tOL dzd ydetsets twsH O Mddad3j sted d .
sOC drLoeojMmlsdes [ 4], L dzO0yq.ded @ 1@2,&O O8z" -
B2 byS) fodkzftsmistcOdhiss @ wodws lsw
.2+, ¥=0, (6)

q’uq’szlsr Colstetsdts ftoj HiMNisO®BdzW ¥ Is

dzo{W fted v

+
wingt oowg  Tia®A7)
gl

Astedzdzr (7)) fsLotdvsls LOfdMOl! kiOs
3

2 2
»i +n—+ ng » + n‘|n—+ n‘|nd+n—u(:x Tl()( ”

(inwg »—Tig>)=0. | (8)
[JeCts ftotso jtodlIs' |, Yysts sHddd dqrL Git.j -
Isj dz' dats, ftsHdzd @3 ' y,N dz@¥ gizls By v dzdzts tc &30 dz, .dats |
1 sl lstsdi3dz f teOo OW yOfls! EtcOodzj dzdw L(-8)
ojJHjdi, O MOMBs kttOodzjdzedj ftedd3ils o dH:
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(5-5,)(S%- (s, +5,)s +(5,5,- ,)) =0. (9)
sttedd PiOo dgj g™ ( 9) 1 ot jihyldso jclgidets ¥oj f
%é%z ts, + \/(Sz - Sr)2 + 4'l‘rz2 g’

%%Z tS, - \/(sz - Sr)z +4tr22 g’ (10)

S,

1iSthtter j Oolbtster [4] fjHdkOCO! g -dzO
Hd Cttedzj 2 (10) GetL dZOYOl! fddo tsdzOdd

S, = max{%é%.z +5r + \/(sz - Sr)z + 4'l‘rz2 6’

%%z tS5, - \/(Sz - Sr)z +4tr22 6! sq};

S3 = mln{%é%z ts, + \/(sz - Sr)z + 4'l‘rz2 g,

%%Z tSs, - \/(sz - sr)z +4[r22 g’ Sq}.

USGHO Istejls! j cdzOB®By | Y cygd ffdefds duL
(10), sMmlsOoeh ddihw §tsmdzj bkHOsddwY dL dzj

Il dzgj Sslstster 7 OMuUdIsder 7 Maj BOR o ff 5dzc
OB Mtsdz Isdats?2 o j dzd yd dzj .

[HBOSCB yoOhj o ddikjtOlskzte] {§ tsB ty)jEz0ued ¢
dzdw odHO [ 5]:

s,= 58, +s, + s, 50 v a8 (11)
Ss :%é%z +Ss, - \/(sz - sr)z + 4[r22 6 (12)

UISEHO, sy o dHdas,
s,=5, (13)

r 0dzj j ftod tOmMmdsslstcj dzadd € tsdzC toj Isdzr n
Bdets e sdzts2 dets?2 EZftckzets?2 MiejH] kS Oa Odggel j
ststc’ n Istsyc On wWodzw b Isfqw Istsy H jifdeL jdeddy dekdd
[ Odzdets ] tBMlssWilsj dzt Mlsets Hisdy dets EZydlg-e O
o' n destcdzOr d MlsOdzH Ols OR .

ltcdo jHjd3 dgj MSCtsdzr €5 tOMyjlsder = ted d3,
My dudOod? dzs? @ucts@reOISHIzAzs e & MdMisj 3§ M
MathematicaWolframResearcnts o d3j Misdzts ) [ [ [ "TUA"
oMmMdnrn Jtodd3 O G dzOo dz' § dzOff teW ) j dad W Izt to S ¢
zOdzd T (13).1)

lticddzj blzfhls! dzO0 ftso jtonm dzsisd s HedstiilzsHOdz
Mo ® Hj2Mlsakzjls O dzsd3) tedzOW 9 j Isd & ©Odz!
[1 0O, tcOMY toj HJ dzj dzdzOW f SY, H0k&ds. O Bty
i =000, —= “j2,a=004d39 yddzddzntedyj MEts2 MmdMmlis
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Is 5 y®=5 0.00d3, w=020d3, = 0.04d39 H] COlstsor a Oftstc
ftewy jddy ddijels MmdzjHikenNdj LdOoyjddy ([

na = 2,38195; ,; = 3,06971; , _= 194579; t,4 = 2,73796.
(“F;fn;ﬂsdﬂ L 2w Wis(teldfz)dz"  f(tdk) yd &3 L dzOy g ded W

Q) :

.1 = 5,48531; ,, = 1,94579; ,5= 0,03364,

ColtstitsCjOLf a Ot ls, Ykt o tOMMdzOIstcds O d3
9 J dzfsls=os0> s,

lted i3 BOBMBsIstedds Eftekzetsy M &3d mdztg 2 dzts
Hezt h ddi3d ~OLOSIsjtedmisds Odq

-isHEzdzd Eftetkzetsmisd Sdzc O ([ fO) o COYH

‘Q = 4400,G, = 3200,G; = 200,Q, = 400,Q, = 3300,Q, = 80,G = 900.

-QBiqu’uc[szlsf l12OoMMtsdzO 9 COYHBAR MmMdzs
'1=025;',=035;"3=035;",=035;"5=0,35;"¢=035; ', = 0,35.

-tcOo dzj dzgdWw f dzsmMC sMils 2 QicOLIHT Izw ¢ é ,d =6 ;M

Q=002d3,"Q=102d3"Q=254d3Q = 36103

R=412d3Q = 532K

-dz0 cteOdzd yorn Mmzsj o o' ff sdzdey 8 Isfyw  Cz-fiy dzte
Is O, Is. 4. Wodwe Isw dzj f o] to' g,dz" @ f) CAfedzOC
ftew ) jfdgd jo jtelsd C Odz' dotxfj chfdlipjdhL jtoigrlsjO dziYdzts j )¢

-ZOcGtelzL CO Misqezs pazdo fleb® tOMY tcj H j dzj d

tc OH Y3 i) @185 dz

1. Il ils®lFd, — “j2, a= 030d39 yddzddzH ted yJj M &
letstGHq’dz,Olsw—(OaJOdjsqu{(Qlﬁdz, 0=030d39 HJj S Otclstds-9 ' ~
Hd&ZzOlsOr) odzkzyjdzr MmMdziHiz{TdqdpOH)Lr zOyYJ dzd W

wa = 330937, ,; = 064312, ,_= 0,27374; 14 = 1,24395

] &zOo dzr | dzQ{ w3799k, = :0,27374; ,5; = 0,152809.

Ty soazdey § MY dap>tgore.p.dels o 5

2 . I ils®iFdg, — “j2,a=130d3@8 yddzddzHted yj M¢ &
QtststGHq’dz,Olsw—(OaJOdjsdB:{(Qlﬁ@ 0=130d39 HJj C Otclstds-o ' -
H dzOIsOR) qd3;Bls B3 Mists Mdzj HEzE P dj L dzOYJ ¢

»a = 0,11487; ,; = 0,006957; ,,_= 0,00626; t 4 = 0,00778;
] dzO o dz' | dz@'ﬂ’faa(wmamquzvt :0,00626; , 3 = 0,00640.
I 7 f sdzdgw j Isyw d§4>tg9>ockdzfr]lsats

3. 1 ilst®0Fd3 — [0, “j2), a=030d9 yd dzd dzH to iy j M
sj &3 SCttsteH OEOIs Is @up®,gossné= 000d3, d= 0,30d39 jH
COtclstsar R CtSBtGHq’dZGISO:) dzOf tew 3 J dedWw d o3

= 453520 = 0,31129; ,_= 0,31129; 1,4 = 0,00.
1 dan dz' j szﬂ’:u;4>',5$QQ@qu’2Vt:O,31129; ,3 = 0,31129.
A | dedeJ Is v, >z, f=zs0 d 4 :
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s dMmsS ddlsj Okt

1 [rl 22812.0pfHIstsHdyimMSdy toj ¢ k] dal
dzds dzi ¥ dMlsSCdr HBBYd = BSHJIYH 9o Eipdse
LsotsEts lstcOdzf stclsdzse s  slstsC O& .

2. [ OdHOEZ, [. uvistejldyjmMcéow WdLdGcoO
[ OdzgH Oz, [ =f .[:dWAddLy3ZOIsdzdls, 2007

3. pdzj S MOdzH tctso ¢ . l ., 1 6kOftces IO- .
Isjted Ogzsafd H7: 1 fh @009.N ¢ tsdzO,

4 s OBBzdzr 1. R. [Mdeser Ijtedd EkEfftckzgt

5. stodhistczdtesoOdzdy d twWOMYUJ s dzj MQ-MIs
ko © 1 .1. [., 1973.

The problem of ordering the main stresses in obtaining optimal designs of road clothes is
considered. It is shown that the methods used in monographs and in the educational literature tc
describe the main stresses may not coincide in different areas of a multilayer elastic medium
This circumstance must be taken into account when transfeddtg from one calculation
scheme to another.

Keywords: elastic medium, main stresses.
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1 Ok ydz 2 toz COdpdsBe@ifFdd . Sf d R 02 dzj dz§
{ ke ysgdSiEsedOd dzF 2 ddemisdllzls (% dddod) a
CsMizHOMmise jdadz' 2 kjodedujmMSd2 kdedoejtemdlsyls

7]

¢ dzdzslsOydqdw . | MisOl! | t©OMMdOlstcde Oj Ismw o st te
Bdes e st sOydz" 7 LHOdzd?2 d Mbstekzy j dzgdhd r BFY L BsjOtg jj 82V
t OMMdzOstedo Oj sMmw dzgj MEtsdz' C5 ftoddsj oso BdsOL Is(
ZzdL s9o Odzdz" 7 o twOLd n MlsteOdzOR , O IsO¢Yj Isjn dzt
LHOdedw d MmMtsstekzy jddw. [fdMOder dzj Ctslstster ded W tofip E
ftod d3d dzj dzd J d3 Mtsotej d3j dedz" = ftetsc OBz = Mtcj H MIso

sdzs yjorg MmMzseO: 1 jtejowdsder J CBdemistelz$ ydsd, d
LIsOydetsy Hjtojowdsdesy Mlstesdlsj dz Misets, Isj n dzsdzsc d

r dtojovwdzdetsy Mmlstetsdlsjdz Mlsets dd3j jIs LHOM
otsHddzd HdEDIsdiLte OO 51 dzv L O dIs' sls R sd
tcOLodIlsdj d3 ftetsd3r h dzj dzdetsmilsd dzO Mmd3d delis- H
tezCydd, yjdzjLtBjltd, Cdttfdy.

Ftcj o mMddzO wWodzw jIsiW oL B dztso dzW J of'-d3
ssdzO, Yt L otsdv |l oofLiotddHuddss H sCis@eft <<z
Mudls kddde M jdzdw dzOctelzL & d dzO W kzdzH Qez d
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owdgdzr | SCBdzMstekzS ydd, dzOtOoadzi M B bOdzdz
tczCydwdsd, dBtsckls dMmftsd L s Ols! Mv HfLOC Isc
(LHOddWz g difststf tosdzr N dzj dgdetsects d G tcOYPH Odz
ded ud ded¥ o ftedd3j dzj dzedd fMded BBO® sm™ fted
Ylsts fsLotsdw jls fjtej Ster 9 Ols! Htcj o Mddats?
LtsBjlstsdedz” d3d ddzd MlsOdz' dz' &3 € tsdzfnds tetf® nyaf v
9 0jlsmw o Mistesdlsj dz' Mlse j dBdetsc st IsOy dgr =+

t OmMMdsslsteddz ftodd3j tofr dBdesetst SOy dzr = HJ
EZyj otsLeojHjdeder » © tOLdzdydsr = MistcOdzO~R :

1) rdqdzs?2 Htsd3 wlsOHR OEZM, 6. [ tsdzHtsdz,

1 HOdzd j o BIN alzfsH | dzts  d £ Stz tg jdkdas - i Idf do=lzglzelzj 2
dz" = © ¢oMmlstedd [SCtsdede" § d Hojteds § fltsy
slso jtemisdw, COdzOdzr HdzwW 1 dzj Slstotstf totso tsSHC
ZO o' MsC Blssydesd3 tsBtcOB OIs™ 9 O " j B jodzlists,
Elsjfdzdlsjdjd d tBdZdytse Odas WdBtotsyj d3j dal
OdzOdzse dquydzsets L HOdzdWw dL Y J dzjL tsBJ Istsdzdz -
Bjtodets 72 dgjHJjdzd, ISEGHO COC 1t ftstelzy

21 ]
LN

t dimt OLtej L deOtclzy tepQ tofmis g bz L f Otagl W
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{dft Ot L d&OGEY ds?2 flsj d

2) rddztsjy LHOdedj] Attlsy [ deddze, 6. [ |

Cls-sHO { sOy des] LHOded] o' Mslsts?2 3 B 2
B8 e SR o dBdtej N ddzr &3 B jCIdg-dL
Cdt€eil jSCIstsoe dL CLT. 10 eotLojHJjddj HOdd
ANzdzH Odzj dzls d f jtcor 2 11sOy orf f tsdzdzj dg'd - d L
Isdls: Hjtejowdedzzr CwodelMlstckzS yde ls 0OlsOC
Hjtojowdsdz j, o©Cdzt yovw dzdWilstsalsj dd dzj 6z
1283 dzdzd a3 Istetso r n  f Odz§l dzj 234 Gfizg w3 j © oS lsdg- % .
dZzow CdmlstezC ydw B"™ dzO MtsBtcOdzO L O 38 HC
hglsdL sdzvwydd d tedzi Miss2S¢smisd, ybsig-d
o dMder = BOL|fEpEOdAsplstvodd § L odddts fstej H !
MY jtkz d LOCBdMjtcodotseo Ols! 9o Ctsdemilstelz$ Yo

AOMOHT SlsHj dzOdzr Odzt @ dzedj o™ d3d ¢ Odzj dzv

tdmr dé@zsy LHOd] aAtwlsy [ dodc
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3) ZIsOGBs OclGape® [ sdzHsdzy (tdm. 4) .
Googl e ME@HHz] dz' Miso 5 -Ctocdcdsddats 2 oh ISIP@B A3
[ SdzHsdz® ©® 2014 GEtHlz. [-9B@WOT (Ol @ h g
dzdwv tOL d&i3j MisdIlsmw MOH. s ts dzfn BUT z(Crissq o dzC
LaminatedTi mber) . Clsts fjtor 2 ftoddi te
fOdzj dzj 2 o ftesj CIsOrn LOCBES BBOMhIsOBE. |
JCIsO d dz2O efMmMjdz satejdzdided J et 1 CMYf dzz Ols O
r dzv fMmstesdlsj dzt Mlsoa © o' Mislsdz" = HJ tojse W dz
ZzOcOjIsmw dhftsdz' L so Odegdj dRdetse tsmdzs?2 dz' = ¢
IsHtsBdz |J] HOdzgj dzd fftesdL @atsHW Isfqw  dzQj -j o t

Mddzr Rot2dz 7 f StetsH 1 o0dfAOhkES] lsizds] s tAsX %,
fMzj HEs h jets MozsY oM sdkOc0jlsmw k- §ts
hjets fasw. GCisd fmdasd M dj do Gjlddywo h o ey )
BOdZ' HjedHO d twOMsettedlsjdv Cdjjd, df-tets'
sjtedw s IsjodzdyjmMSdre ROtOSlkjtedmisds. sd
fMsjo d ft Misr COB HBMES. | 0kj & Mdsd
CcelAmds

] Odzj dzd Bsckzb-mMmEgmMBeWly @dsd o, ¢ tsddy.
B! Yydats, dzjujlsdzsj. 1 COyjfmbej d&BOIjtedO
sB ' Ydz j EZe@R Ot ds2 dets dztsc W o ts  dRdas ¢

q
desfls+ d dg h s M s dtsmis! § Odgj doff 2 ¢
ZzOf ttOo dzj dz n sBjMfJydeaOjls o MsC i i
sdc O] Isfipyw Ms¢ Ow MlsOB ddz' desMmlis! 64 A4 Ist
tedtsH YdLded Mmistetsy dedWw . Clsts tBjMfJjyde O,
Mj 22 Csis! CdmstezSyd2 [ 2] .
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t M) CHdRjtc ddsctids? ds?2 ¢ dj j dt

Clsd dLHjddy fteddidvsilsmy o COud il
CBEeBHBS, §jtjCwerlsd?, §O0wOfjlsss, daj k'
[ d&zv d&zOteky dr & d oizEsk Ddzded B Ofmsftz ddzsc t
sBjMfjudoOshqgj bktjslkjd 2 kietsejd Osj{f
GsL Oh dh j dzdzts fyls f .
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[ v flsr Cseo d Mmbsydz dzj dzd?2 Esckls %< Is:
dr j {dzjsjdelst [3]. rdv MsjHdda dedv § Od
fisr COn bdfQu] ] &OJ " fGtesdLotHdls]jdgd ¢
fsd Lso 0Ol Mijydod d'j MOBsdOLjL O h (]
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tdfm. 6. sl Cqd d Mmbydd dej ded” € dzj J d

ddzj HEZjls tSldijisdls!, vyl dmMmdzj Hise Odzd j
ftoetso JHjdzetE HESMIsOIlstsydets BOdzts. Mmtslsw Mo |
osftesmMse 5 twWOMYjlskz d ¢ tsdzfmBisOd tdas Gzd dzq
fteddjte, M o' Mslsd B L HOddW B] dL >Jdzj
ZO dzedydedj 1 IsOyd d WkdzHOMj dzls BEZHjIs Mk
slsd3j sdls!, yYybt fted MsmMicj Hslssyj dede” = kM
1 1sOy jJ2 Wdsceclkls B'M Mz 3@ dzd 5d ezded dzDzd j , Ylst
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Mo &L Ssesfdy yJMsEsmisd H]

] HOd dzgj 2" j &5, -0 Migzgss @8 O Mz by big® 520 - 6 O
jlsfw dhMmdzj Hise Odgd ] RdzsGtst SOy dg' B H jjtej o
dzj dzdzr B S tsdflstelzCIlsdo df &g e j dedzs s W dsc

gt d fipm(Sls j t O kztor

1. [ eSduje ¢. 1, 1 tod di3j tor d3dzts ¢ 51 Js-O y d
Is tc ts dzdz" 2 1 WRLNAps M¢sprominform.ru/jarticles.html?id=4100

2. JJuuv2ROB50s sdzmistclz C §deg J ez fo j dzy figdz ¢

3. sOh COtese 5. 1. glsT €d CodmlsclkzCIsde
LHOdzd2. [ . 1ThBWHER,dLHOGN.

4. 1l tocctcOdR®dz 2 -&dslditf dzj € g § lrvte UAARL? tc
https://www.lirasapr.com

The articlediscusses the possibility of constructing msitirey buildings and structures
made of wooden structures (over 3 floors). Several examples ofstoudty wooden constcu
tion implemented in different countries are considered, as well as technologiesloathe
construction of similar buildings and structures. Some problems are described and research
tasks are set using modern software tools.

Keywords:Wooden structures, mwdtorey construction, muistorey wooden constecu

tion, technology
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Lambert Academic Publishing, 20121761 .

Seaweed is a promising raw material for biofuels. They do not require either clean water
or land. The esearchers determined the composition of biofuels obtained from microalgae Sp
rulina platensis using highesolution mass spectrometry. Scientists have studied two fractions of
biofuels, which are obtained after the mass of algae is treated with a spethedd. In addition,
they showed that biofuel composition has little in common with oil, but it has somethimg-in co
mon with zelenkathe same that you can buy at any pharmacy.

Keywords: algae, energy, biofuels, biomass, charge
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ENERGY SAVING SYSTEMS IN ELECTRICAL ENGINEERING
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Abstract: this article discusses energy conservation as the main ancefiexsive way to
develop modern world energy. The main objectives of the energy policy of the Russian Feder
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tion in the social and industrial spheres are outlined. The expected results of the implementatior
of the State Energy Saving and Energy Efficidngyrovement Program of the Russian Feder
tion for the period up to 2022 are presented.

Keywords:electricity, transmission, use, system, energy.
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Wave power plants are currently ooethe most promising alternative energy sources. The
huge potential of the installations can provide about 20% of the total electricity required. The
device has several types of execution, but they all use the energy of a moving water mass.

Keywords: wave@ower plant, energy, flow, turbine, waves
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that the proposed solution for the organization of autonomous power facilities in commercial
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Abstract.In desert regions, where solar power is the most likely renewable energy option,
dust pollution remains the biggest obstacrhe accumulation of dust particles on the surface of
photovoltaic modules can prevent the module from absorbing radiation, effectively reducing its
power. One of the common methods for measuring pollution loss is cuoltadge (IV) tra&-
ing; where te characteristics of the PV module are used to evaluate the performance of the
module. However, solar installations in smart cities are often distributed in the form of small
farms, rooftop installations and parking sheds in order to use the available spacreduce the
number of power lines. This presents a challenge for monitoring and maintaining contaminated
panels due to the scale and distribution of installations. The prototype was able to successfully
and reliably collect IV trace data and transféback to the cloud server for researchers to view
and analyze.

Keywords: photovoltaic module, wa@impere characteristic, internet of things, capacity,
photovoltaic panel
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The ideology of the digital substation is to implement workplace autonaattbnollect
all data with one device, thereby transmitting the acquired data to all subsystems using fiber
optic communication lines.

Keywords: digital substation, system, device, usage, automation.
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