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Abstract:Modern polymer construction materials have advantages over traditional metal materials.
The article provides information on the methods of preparation, structure, properties of sonopldstic
polymers. Their application in agriculture is described.
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Abstract: The article analyzes the existing methods for cleaning car headlights, and proposes a
method to prevent pollution of hdaghts.
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Abstract:Modern polymer construction materials have advantages over traditional metal materials.
The article provides information on the methods of production, structure, properties of the thermoplasti
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9


https://ngs24.ru/text/winter/2021/01/17/69703211/
http://pro-tachku.ru/pro-avtoaksessuary/omyvatel-far.html
http://pro-tachku.ru/pro-avtoaksessuary/omyvatel-far.html
http://www.avtogide.ru/printsip-rabotyi-omyivatelya-far.html
http://365cars.ru/soveti/ustanovka-omyivatelya-far.html
http://okuzove.ru/osveshhenie/omyvatel-far-universalnyj.html
mailto:dengaeva.polina@mail.ru
mailto:masha.nikitina.28.08@mail.ru
mailto:Nosk1ll@inbox.ru
mailto:masha.nikitina.28.08@mail.ru

Keywaords:construction material, mechanical properties, polymers, plastics, polycarbonate.

[Mdzsoder j ROjtdOd , f Skt & oMlstej Yoy lshw
ddaijldeite 'S, sdemistcz C yd tsdzde" §j dBOLJtedOdzr . RL dzd” dL Gt
dzd Mmjd MESABLYIMke j ddase s BON dashbiEs dzdve ) 60
JMsoadzw jIsimMw 58 dr B ~O0dzdyd MEdadz Mo s2 Milso O.

2 M

H

NG§

gof -o- 00
8o&|— =

S a

J d
CsdmstezC ydwa fmjd MCBRGL W ko jdzgdzr 7 BON ddz d My s
GfsLdydsddy j ®OjtedOd [1, 2, 3]. uv©LOHJYdsddz
Is fyw %JBOdZdZﬂ{LMjSMdJ d Hide@gstdas y d s § d dzj ¢ dctso Odzd
. &Olsk dzd , s g dzd jor j M d&Oer . itd "2 EBH
Odz' dz' o5 H dzw ddz>1 dj edzsets dqMfsd Lso OdedW kitstse daj
My 3 dzte ©® dzONM j 2 MlsteOdzj L dzOydlsjdzi dzn &3d M tc! j o
f Oded w sO¢Ctsor A toj Mztcmtso o fmj Btsdz' h d2 ZHj dz dg
Ols dzj d3j IsOdzdzd yj MS d d d Cli3f sL dydtsdaede | BZOIsj tc
ydtsdzdzr | BOIsj ted Odzr MisOdzd BHddd3d dqL hdsedz = ¢
i Oesld®Oditse d dz' dats 2 ftotsd3r " dzj dzdetsmisd , ftsmisj  j dadz
T i sOdzdzse . [lsdesmdl d detsj € sdzd g i lsss d ezj B O d
Ojls 16 % [4].
H
(O]

tc

=

ol <

&

ICHVrOI@Fw =9 HIOE

¢

G

dH dzj &i3d Is Odzdzd yj MS dn BOIsj tod Odzts o dzO0d B sdzj §
jtod OdzOBd wo dzw s Isfqpw ff dzOfls BOMMr .
ddzgidzdd  zOMIsdzOMM o BONddesMistetsj dzgdd ¢ sL 8 sdzv §
4 dzd 2 } sHMyd lsdordsse,  dyisits) Is1-41 Ikl ga@@d3 B dede ts@lzL "
131]’mIzG)fr]lals;q’Cfrﬂs:G)dzJ sects ftosC OO, 15 HEzONSE d&36G M figdy dsrO
dd dz20 fesdLeotHMlseats 1 Is Itekze dL §sdzd!l sddj O Is
dz' 8 Qegey pizgs? tcOBtsls' WwWodzw jlsfyw dLEyjdedj dzdlsy te
dzd © d i tod d3j dzj dzd © dzj CsIstste’r - f zOMmls 3OMM o f
tsfnlstGBszdd
Ofls dg@ fipfts’ dzj d3j s Odzdzd yj MSdJj BOIjtedOdzr , SClsster j
YyimMedr ttodzddjtese, Clster j d Weodzws Isfpw Mdaso c
ry O ddoigj dedes fMmmeowrL ks hddg 9 jh jMlsotsds. stetsdzy Mo wL
Is j dzd , f zOMmMsdW¥ d¢ Olstster slso j toH d I63] &d ,0 CdzOGftpdslyy
dz@ﬁjlsdz,@fnfr] f sz yos s dz0 tsmdtses ] teOddud MSda
SE) f sdzd 3§ tedz" n BOIsj tcd Odzts © LOoadMmwis tsls r
(074
74

O FBO+~FOIFSEH
g<

&

qds
dz

o B I%11

Q—

ds
d
dz
d
tc
tc
tc
H
dz
G
J
d
dz

&3
° 5
tﬁﬁ'

[ORZ 7}
g &
~“HEcRAIOL ~2F X0 g b G5

g do Q%+

& °§/§3=
0O B 0o
= =

L g

c;ledz
smisedy o ®Mhdsedsy » d&odj Cedvtcdy = yYdfwa Olst
sty sdzddi3j ez sy ddzd ddz'§ MfJjydWduimcdyj Mmots2mise
sedzj Mss2CsMmils! , Obtsdr Mjtr ko jddydoeOtls ¢ OL tsdzj ff tofs dac
L ZOflsdyudzsisd, Wikttt sBjMfjudeOjl of MsSCks Sddidyj Sk
dlstos jBAScsBsdz] Cdz sdzd di3j s By jiIs BT Is! dzd dzj 2 dz
(fh dlsT &) . [ jYHE ObtBOBR] odbklsted ®BOStLBsd) SEd Hj?2
BjyHE MOBIRBI] ROSCtkodsdj SOk o §odddkjtds f dddzj 2
fd dzr -HljEB@Odz2 MO, L dzj e dw Cslsste’ n L dZ2Oydlsj dz' dzes oz dz
fsdzddzj eso M MjlyOls?2 MtezClkztes?2 d&GiyHEZ HBOS totsdisdzj
CtsoOdzj dglsdz" § MmoaweiL d.

R ozddgj2dz" j, d tOLo jlsodzjdedz | f sdzd 3] Oy tsinfsa s -
fted SrdOyHjddd BjL EYyOMbdwY ~ddidud ML dPdsotg @Y vPlzd jy O
ftesdMmnatsHdIs Bdes ¢ € tcOls dats . 1 sdzd o34 te' tsB dzOH O8 " d j
sj o dzOMmilsd ydzr d3d. v jtedBsy dzOMmils™ tsHo jteeg O Isw  didetsce €

zdues fteddgj dgv s smw Isjted3ss dzOfmisdyds” § § czOfmisdzOmmr d
Wisstetstf &zOMmistse, §tsddmMsdosdzO, §tsddeddd dnr zstedH O, {§ tdzd

1 OB stetsls, ftsdzddkiter M ftoshmistcOdzemise j dzdzts?2 MistelzC sz te
ftesdmasuwhjj f fesbjcoddjd ndBduimcdns tj OCcydq2. 1
kjtoisstej OCIsdodz i3 (tej OCIstsf ZOMsOBR]) . I lbstedydOw §jtsj

10dBBdzj j twWOmMf tesMistcOdzj dzr Clssf dzOMIsr dzO sMmdatse

6] .
fjCSlste &) D Odzd uj M «

4 O

LfisSCMduder 7 d COteBORBIHA » Micdz |
1 &ZOG sH Otew sy4d dz hJietsC sd3kz f

f sdzd 3§ tets o, sdzd YSHEGOLHjdYE SMY dO Csdhistelz¢ ydsdadz |

10



ud‘sdzdzrd. LBpftEL sz ydsdigd gj do gtesisinldd il dm
flse Wodw jlsfw dn of MSCOW CstiesL dsddOv Mss2 S sl

Wted ¢

WERSP
r;BG&d H dzw M dz MCtsaL W2 Mlse j dzdets 2 sjrded S d dL ¢

f sdzd d&3d tetso :

) dzts 3 dz€ dzOIskz tc j ftesHEZSYydd duL f sdzd a3 te sfpls otdds jlsy j fr

o lskzdzC d, himlsjtedsd, tsdzdSd, heder , LOJLHBYSd, fBHNM

dLetlsBodzj dzgdV SOCHR HjlOdzj 2 Mmdzzy Ols § & dzf 5,889 :66;4 & dzdf o

fsdzdOyjlsOdz (fsdzdW stcdsOdz' Hj G dH, i sded; s ¢ ) dtdgd © Pazp dz)Yz0O Is
fsdzdfesf Jdzj &z tt; Nyl on, Urepan, Vul kolan, Tefl on,
JHdddB dL MOk = toOmMftetsMistcOdzj dzdzr = € sdeMmistelz € yd ts dadz"
sdzd ¢ Otc B tsdp@laits §f dzO fiff ldsgiagdayj BcdzOH O Is dzd © fzts R O jodiEsHfridsy <8
CGOL sftetsdzgd yoj dztsmils+ & | Atstotsh d dzd Hd!t dzj Slstedyd MS d o&zq
Sjf dzsmMiss2Ctsmis & d rddBdyd MEts2 M2 Csmis! ¥ | dzj ddzd 4
BJMyoe jIsj dz ftetsL tOYJ dz, ntstesh ts sCteOM do Ojds mwu J 2 fipldplsift
sCdmdzdlsjdzj 2 HOYJ sAdd gaOdMejjlefw HisH dgRdz L dzOdBtsdzj j 1
fsLosdzvjIs dMftsdz L s Ols! jets o COyjmbe, CodMmlstelzC ydt
1l ZOG sH Otgw MmMotsdd bkddCOdz dr &3 Mots2 MY ORI L f tstedb© As

hjMmlsjtedzj 2, fsHhdf dzd ¢ 59, Cstef mtse Cter h j ¢, C dzOf O
StcBtsftcsotsHiSO HMzY IstcOdzMf sclsdtetsoa ¢ d WtekClstsor 7 MsC s
dzdL Sdr Is]J B jtcOkzte Hdzv tOBBIST 9o MiiH] YdHER cOL B9

AdLEdB] - Odzd ud MS d 4 Mo s2 Mlse O fsdzd ¢ OteB s dzOIs s 9 E dziz
Otcddd tclze h d n o tsdzts € s dz. ¢ tedzd tcts 0 Odedz | f sdzd ¢ OteB 5dzOIs T |
slso jIsMise jdzdz" = HJjIlsOdzj 2 BOh ddz, dOfteddzite ftsHh Jf dzd € ts9
Mo 52 ffls ol @ MY zE Ols Oy d tsdzdalz® dzOH j ¥ dzets 200 Has OdAdals § ©@ Oldz) € dsjj
9 O¢C k[

RMC dz¢ ydisg dz' dzOW tsMmtss J idpdetshfdst d Jf (IS dOugis fsCdzjls Ome ts2 Mls
Cshtster § Mtsslse jlsMmisakzels Br ydesdze Misj ¢ dzlzOyd Is jsdg' dgty oo
Clss HJjdzOjIs ftsdzd s OteBtsdzOls ftododzj COIsj dzt dzr d3 Hdzv L G K
zddzsL , tyStse, bkddyd = Mo jlsddz dzdStse, Htekzedrn Mo jltsilsy

) dzOh j 2 s tc O dzd fsdzd ¢ OteB s5dzOIls dMf sdz L 2] Ismw , 9
fsdzd C OB sdzOIsdz" = dzdMmMistse, ftoedd3j dgw j d&3r = Hdzv fsCter IsdV
ftoddzd dzj dzgdv § 5C O-L®O WS T s @St ddzasMisd BEOIsj ted O dzO.

] ftesdLotsHMIsots fodzd ¢ OteB tsdzOIs f sMisQoadzw jIsqw o 9o d
LCMmistezL dj It ©z@bdzj BEWP&u ftcd 23

CCdesdzd ud M d 9r GsHdz" d&3 WwWeodzw j Isfw olssted ydzOw fd
LOCEYf dzj dedzr | Bydh jdeder | ftsdzdC OteBtsdgOlsdg j BlsatsHT {1 € Mt
dmMf sdz L ¥ sMw HdzW dLGElstodzj dedwV dL Hj dzd 2.

LOC dze yj ted IslstRdzlsfisy , Yyl §sdzdt O sdzOls, C0O0¢ (
B ftoj B jMise f jtejH HBkeddid Ctdmlstckz$ yddzder dzd
s 3 dzdh BeEOL D WwOMMEk-5 BPdy Sz HE | &C sMis! dLeslsse d
Wiz C d 3d, BEdij o M ¥ dgiHnjsd lsdgdsC Ofize S uid@disads @ fr)
dd Iso j toH &MIs! s d zsPhEasEisdze fisMis' o dz@dsHz h k¢ H
sodjd3 ttOBBSYdrn d&OGCLEZLE, o MsC d?2 QB%EM@W@Q@&J&
OHBlj CEyj Misd.

1 s stz ) COYHBMB BISHJd dsds hdzzyoyd i tcd 9" B St
LEIstsodzj dzgdv HjIsOdzj?2 dzgj sBrBBHd®BS ttkzCtsotsHMmlse tso Ols! Mw

s MBS ddlsj tOkEr

1. (68®@0dyjdss . [ . JBAlsjfeyfPuasdd Hj ddJ § . EYytdk0dyd
SEOmdesw 6. 6l fg .to OD)eias ®1E. 28 iz 2

2. 1ifmMfodss J.A. 1©OCkdCkdE f§t &OlsjtedOdss jH,
GO j e Odtse: bkyje. §smssdi [/ 1.an. 1 jmEOdss.jzdy . | .
s 6 Ofdzts BB ME2 4 2.

3. [ cEOdeyj &St 1.f. sttbLdsddsnss2Sd) &GOkjtdoc
MetseddCj: (JjmMkehMsmMejttjcOshdj kjrdsdesecdd Mmjd MSECE
s te O i) dzts B1& g . 0-3&@

11



4 . Adslsdz RrR. ¢ . , ] dzzh C s .. ltodd3j dzj ded § Mmtso toj d3,
O9 IstsditsB d dz! dzts 2 f to s d3r h-tslg) tefdatstinds@ls § /dz! dg' Oz ydetsIs j dzyd Odz  d3ts
OCskzOdz dz" XXl teE&Azj] & 1 fh6 .-165. 9

5. 1teddj dgj dzd j f dzOfls BOMrNS Is to wipiadz dzisth) bitpsigdipayy [ UR L
ru.info/info/114645( H Ols © tsB 03.2031zd v 2 5.

6 . 14 &34 sOdzdzd w4 MS d 4 d Codemistelz € yd tsdadz” | BOIs 4 ted
https://extxe.com/5437/nemetallicheskikompozicionnyematerialyv-mashinostroenii/( H Ols© Bt Oh j
2503.2021)

7. t sd3Odeyd deS s 1. [ . sttetesL dVY Msstlzy j dd&d ®dsg CIs
[ 4 HEAdOH dzf s O WOz jddtsS s 2 CtsdaW j tod dzyd d c10ESO d S E
fjtemMf jSIsdor t@L ogfts@MaRsT fef@d)s' 35

uvrs ®&27.
{arvft faftordlérvre rfc ¥Lrafuvflsr 10t1¢ s
frmorrRY[rasrRIR ©wl Ja[JofR

] SGtc] Bdigddz tu IsOdzd MdzOo s d y, MmMiskHJ dzls
SstOMmMdzsw teMC d2 GeMmMizH OteMmlise j dzdz" 2 OGOds 2 Izdzd o |
romanpogrebna@mail.ru
1 Okydzr 2 tczSCtseotsHdlsjdzt: COdgH. Isjrdz. dzgOEZS, H
o4 3] detseo ¢ dzj SOyt | dCIstste
SstOMmMdzsw teMC d2 GeMmizH OteMmise j dzdz" 2 OGOtds 2 Izdzd o |
semeno21011968)@mail.ru

b dzdzts s ydnks Ols' | Oolststc ftesotsHdls tsBL Bt tSBBickHBo Odzo

S Oted3dzd & Oded M ¢ KB O e wMtse ORA .
sdzs yjorj MmMzseo ©O: tetstckzHsoOdzdj, L Jjtodets, HtetsB d dz§ O,

OVERVIEW OF EQUIPMENT FOR PREPARING GRAIN FOR FEEDING
BY MECHANICAL MEANS

Pogrebnov Roman Stanislavovich, student
Krasnoyarsk state agrarian univeity, Krasnoyarsk, Russia
romanpogrebnov@mail.ru
Scientific supervisor: Candidate of Technical Sciences, Associate Professor
Semenov Alexander Viktorovich
Krasnoyarsk state agrarian university, Krasnoyarsk, Rig
s e me n 60198 inail.ru

Abstract: In the article, the author reviews the equipment for preparing grain feed for feeding by
mechanical methods.
Keywords: equipment; grain; crusher; flattener; roller machine; extruder.

C stedsdzj dgfds nfigi dz2 Mlseo j dedz’ 7 Yy dotslsdy 7 dOdBtd Mjj
fr Cotedise twWOMIsdlsj dz desets ftesdMmn sy HJ dad v .
elzerj CttdO (Mjdts, MdsdO d Ht. ) (i HilsOs dws |
J dzdz’ j H -1 &0y dEgkhstd) didzO Wo da@Qve jusCGoiplsr  t OMls j ded 2,
dz BB 45 Bj dz yj zdzG fpds. tc O teg) dptshoOWiw o R tcOdzd dzd
sydz §j S0 (Mddsf, SCdkzedzjf dksH', Cttdzj f dasH" ) .
Bz hJﬁ]ISSszdzls dipf Bz’ CRBEtsGOW CHEC @h BT %, MW L dgjddz 91D
fn d LOCEOHT 9 0OjIsfqw 9o ~"tOded dzdh O, Colstster j f s
Is © o[W Zz0 MmMddasikzj Bz &BOMME o3tsdztsudztsco[mdzr" B O
@z sBtOL ks sy BtteOddud MSdy Sdmdslkr, ftojd
w ctsdzmteao(jzlssog d fjHBRtOdY jls (tttd Sl sy
Cotodzj f dzsH OB S toisdps OB MBstcS so! d foj S O] Ikte
sWjd , ktsfddodkskt.

12


https://economy-ru.info/info/114645/
https://economy-ru.info/info/114645/
https://extxe.com/5437/nemetallicheskie-i-kompozicionnye-materialy-v-mashinostroenii/
mailto:romanpogrebnov@mail.ru
mailto:semenov021011960@mail.ru
mailto:romanpogrebnov@mail.ru
mailto:semenovо21011960@mail.ru

stsdzyj destcdtoctsdB@ gz j L §Bles L ZO0C s 7 (fh jddyo, Wwyd,
ftj Jdikzh jflseo jdzdzs © ¢y d& 7 ©026d0F sEOMdsY eME et € g0
Litedzts) d BBBBGO"™ A (MW, Gettetsa d HE. ) [1].

l sdzdzs e s dzOB O kO jd dF & BygiEmks, § 6lsis ik iz i) st
Ndowslsder = o {dzgjtecdd, dzils ded o tSHdER dJL orh jfjtej
ftoddj dzvs s Mjfd dL dzjMSsd SdR ctkff Csttdss. | st
f s dzlz Y d dz -finiddSfiddsy i dzls o Ols dz' 2 Cltafff dfswtesRdgicEdMs sc s ME sl O.

( Mdzd Mmddztsiy d MmjdzOy o fHtesyjmmj LOetslstsasd kxj
MC OtedBdzd o Odzd ¢, Ists Ctsdpyj dEstedtotse Odzdz’ | S tedsO dz0 2 t60Odzj
fsor hjddy dn Efotwj dshisd s6dsOdg@ igtediy daf djo tsfiptfias fts BYf te
B mOded U MEdg d daj B ~-0dedu MEdy.

Ajdzt s H O dzdzts 2 MlsOIs: d wodw jlsfmw O dzO dzd L dzO0dB tsdzj |
Codzyd dzlstcdtotso Odzdzr = Ctstedi3tso € MECOtcdidzd o Oded s d3d - Odzed yJ M

10 tod iz ds j 1 ftjHisOs dzj dr  df@qcfilalg  fHid@dz dif §H &
Cdpyj delsteqietso Odede’ & Stedisa & S Otedsdzd o Odzd * : dL B dz' Wj

: l

\ -
000
oF

+ Fo
o

e

o

k'

X1
ETPO

MornoTkoEas qpobumKa Bambueeas MelbHUIA
1-poTop: 2-MONOTOK; 1-MenJIeHHO BpPAIIAFONTGICA BANel
3-pewreto: 4-meka. 2-BBICTPO BPAIIANOLTICS BaJel

a

Thmounumka SKcTpynep
1.2-panen 1-matpuma;

B 2-mmeK;
3-pwmepa.

puc. 1

RL 34 dz' ygd dzd J MotsBBHAd @3 EZHOKd tj OdzdL kzj Ishw )
o teOh O h j 3w tslsstej 1 " Otcdzd todzts P figflg O dptdcasda jizdzrls  df tseddts Idrklscf
M HiCOBd 4. RLABJ A yjdedzr 2 ftesHEzSCIS o asHdIls dL HtetsB(

retsedzj dzdd MEOdzr 9 Oded § d3 sk j Miseodzw jIsqw o o 0Odz' yJ ¢
YdtejL LOLBt diBiyHE twdWdz dz@ ds3d o Odab y@E3d HiBlzed H2AGEZ cdztc C
M stetsMmis! 8, fBHO jtEeOjIsMw HtctsB dzj dzd ¥ .

13



T dzs hjdedy L jtedzO ©OLHOodzdo Oded j d3 sMkh j Mise dzw j Isfyw ¢
Yd ted L LOLtste BjYHE cdzOHSCddBd 90k yodsd 1 d 2, 9 tcOh (
Metstetsis! & IsfvsHazktbd @zds [ 2] .

[BEGOBBISO L jtedz® 1 SCMstelzH dtetsea @dgdsjted® H G O j fif ldcogcly. j Il
ftcsHeo dc OW fiy! ® LOLBty dBiYHE daj fsHo dy dzs?2 dBOIStedyd 2
HOo dzj @ Wf 1(B) d Itcj dzdWw tOL 56 tc-¥Mxj, Is iffvic RS HIY | oyl jtdg Qls [zt
Wddzr stej 3, ftocsHkCl ftodtsBtejlsOjls BISCtetsf sted Miskzr Ml t
sj B j Ozt CtcOn &3O dz, MsHjtey O d2Mw o L jtodzj, teOMmh j
Eme Od o Ot Ismw StecGOdzd L dZsd3 P dpy SIS R fiHstclz s thisHEsg O dds[ty G Sci3ts y ok
fsdzd C s tsdzj dzlsdzr j Magj d dz0 tMdetsej L jtedzO [ 3, 4,5, 6, 7

s dMsC dzdlsj tOlskzter

1. [drOddLOydwy d bjrndtsdztcedw >y dotlsdtse sHAflso O: 74
s sdzs@07.71 528 4 .

2. 4eljteyea | .1. deedezisd Pydodgh Jdzsj fidzv L Ocgslstso €
NdoBlsdzso sHlso | : Eud s .-J]{ shmeauwd 016.2180M. 1 jGlsjty 9.

3. [ Olssh jo 1.1. o jtoh jdzMlsoso Odedj Isjrmndesdzsed
fsorh jdadas?2 { dzj oG j Isdyj fifSOuds® h yy p czdztdmld . ¢ w/j B dalss R. O
1 8YC Oty o fis/j mddlyydgt sj tsBiMmyd uﬁdedQBJthhﬂdeJ@IdﬁdedZ@dzﬁxlsde
f Moz s GBteOL 5o Odgd® & dBR [ €< lu0RAME s MGOPNdzts BR.fi) € , 2
g . D8l

4 . g4j B3y desodLp.sHmMsd os ff sdzd € s i3 tsdzj dzls dz' - 1 CMilstclz H (
sBtstczHtseo Oded d / o. 1. g J d3y dzts o, R. ¢. Yy Of dz' ¢ d dzO, 1.
ftesBdzj &3 , G jteMmt jCloafo d3jm@IzazaPiEdEOS s dyDIE gl O Y@iissy 1 Is
ftosBdz B S lsdgemMfQPL-dD FlsPY @jodel 6 2/ s tcOMdesW tofg-§ 6 O M dzts ftc i O,
2019-4 . 9.

5. [ Olsh jo 1 .1]. Isorhjdedy 1 dzgitecjlsdud MEts?2 yJ dz
[ Olss h jo, o. 1. g J d3y dats o, R. . YOf dz" ¢ ddzO f/jrefyf P& Po 'c
tcOL odIlsd9. Of @j8mzv. 22 s tcOMdzsW el td @ n dzts@R-pO,FEDc. EZdz

6 . y Of dzr ¢ d dzO R. . 1 jtemt j Slsdoe dz j Isj rdetsdztsce d d
1 CMlstczHdtotso Odzdzr = Ctstedise / R. ¢. Y Of dsedddjdd®, fitsoaltcj d§ja
OctcOtedats? dz2OLZ W Y HIBBOtcsSH. L OBY. @by, ¢ kbt dtmht e )
2016-4 . H6l

7. [Olshjo 1 .1]. s jtoh jdemMlseoso Odedj Isjrmdetsdzsed yy f
1 CMstczH dtotse Odadz = € tstdsgis on  dfidz it dzd SOz if tisfiglzfptsin L j tdz® .
Yy Of dz' cod de@Q, & j d3j dztso , d. d. dojlsdmw dg, [ . . | Stedesmis O,
OctcOcdets? -dZOEZ Ry y H BEBtectsH. dzOE QL 8 €.t5dzWs. tc { fridats MHEHEYIB2tc WG =21
s tc O fn dzts B1&-fg ¢ ,1-1024

urs 62.621
VI RI[THO[? B oovfrwr3ltdfism zvdousrRI rfc gsd v R L] O
rdsuvfr 11 yetey fJaRrR[?2038 uvrfraln

rctcOeoCtse 1 Odzddz [ dzj etsoduy, MiskHj dzls
SstOMmdzsw teMC d2 ez OteMmise j dzdz" 2 OGOdz 2 kzdzd o |
dandizhuravko@mail.ru
1 Okydzr 2 wwkzCtsotsHzlsge@lzr ¢, COEzy] dzs j COW j Hicr BN j dd2
I sdzgeh Cddz 1 S tsdzO2 | J dzdzOH Y jJ o d Yy
SstOMmdzsw teMC d2 ez OteMmise j dzdz" 2 OGtOdz 2 kdzd o |
nigenr@mail.ru

b dzdeslsOydvw: 1 ftesyimMmi dEBtsets tsBteOL 59 Olsj dz' dzets@ s
OfmlsdzsMmisd , 4 yols: d mMEOddeso Odedj HBCEZA) dalstso dzts
tcddzsjtc ddzd MSC Odzj tc, fsi lssd3dz B dzs Ifk i MOt tsj €
fsmMeedatsy tBdzZj G ydls! MEOdedtetso Odedj d tBEOBESISCE HEBCE

sdzs yjor | On dztsaf @zls P&RBSH 3 dzd etseo Odzd 4 , oqdHT hlsOlsdots
COdzgdtetso Odzdw, MBOwlsWtsdz, Idfr §JjtiHOuUd, HdMIsSOdzyd sdz

14


mailto:dandi.zhuravkov@mail.ru
mailto:nigenn@mail.ru

FOUR AXIS ROD FOR SCANNING DOCUMENTS VIA MOBILE PHONE

Zhuravkov Danil Olegovych student
Krasnoyarsk state agrarian university, Krasnoyarsk, Russia
dandi.zhuravkov@mail.ru
Scientific supervisor: candidate of tectaili science, associate professor
of general engineering disciplines department
Polyushkin Nikolay Gennadievich
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Abstract: In the process ohw educational process, there is work with documents, in particular,
printing and scanning of documents, but you do not always have a professional printer or scanner at hand, so
it was decided to design and manufacture a tripod device that can facititateingy and processing
documents with the help of smartphone.

Keywords: 3D printer, 3D modeling, types of tripods, programs for scanning, smartphone,
transmission types, remote start, versatility.
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RESULTS OF EXPERIMENTS TO DETERMINE THE VITAL ACTIVITY OF HARMFUL
INSECTS DURING GRAIN STORAGE IN A CONTAINER WITH A DISCHARGED ATMOSPHRE

Slobodskov Nikolay Viktorovich, student

Ryazan State Agrotechnological University named after P. A. Kostychev, Ryazan, Russia

nastasia_198&A0@mail.ru
Supervisor: Candidate of Technical Sciences, Associate Professor of the Department of Life Safety
Latyshenok Nadezhda Mikhailovna,
Candidate of Technical Sciences, Associate Professor of the Department of Electrical Engineering and
Physics Slobodskova Anastasia Anatolyevna
Ryazan State Agrotechnological University named after P. A. Kostychev, Ryazemsjd
t921621@mail.ru

Abstract: During storage, the grain is infected with many types of insects andpestssof
agricultural products. All this significantly reduces the weight of products and worsens their quality. Thus,
the global losses of storg@doducts for this reason alone range from 90% %on average,®4%). Pests cause
direct and indirect damage. Direct losses include weight loss, deterioration of its quality, reduction of seed
values, contamination with excrement. Indirect ones includehsating of grain, the development of
microflora, the transport of pathogens, bacteria and fungi dangerous to humans and animals.

Key words: rarefied atmosphere, sealed metal container, grain mound, grain respiration, insect life
activity.
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Abstract: Measurements in space. From the simplest geometric methods to sophisticated modern
methods of measuring distasdeetween the Earth and planets, stars, and galaxies.
Key words: Diameter of the Earth, distance from the Earth, comet, galaxy, photo, telescope.

s smditsfy d3dz" 2, GEMmists?2, dzgjtsBl Wisdz 2, des dz¢ Hd, o &
ZOkSd ftdh dzdfL¢ PO tcp dzj &5, Hdds2 dL C(slsstra w (
tcOmMMmisswdzd?2 o CtMmdismy .

1 jtcos?2 Mk jdzt Cs2 oHOd MisOdz HuRMS Istets ) gadztdzd , ¢ B
RBOIs j BOIsd € CtcOlssmW j dz sdted demC d 2, dmf sdz’ L. 2®Is c®) s

: o | &ZOR BHWh jetsmw o tOLd n GtStctsSH OR

(tedf. 1) Sdzjvlg et j aldzj €6 Wi MS g2 Ofls
HOBEMMSd2 dLdijteddz twOMMmssw ddj
fsdsh v bedkso' R ©OL&jese [ zdgr
(tedf. 2) . | Oj & kjgriztz] j bztc @O g tetsls
| jdgjter  f 037j2ddddd. wdzjHEE P dds h Octsd
CumBsMO MlsOdts dL djtej ddj ©LOMMsEY
Csets MsB' sdw fodh dzsfy! Y HOL! (6
{ OfMilsswddj HE wsdkdyd L Okt
bujdr j §sysd omitshse0d7 §1C tdatsd
22

l
I
l
|
|
|
I
I
I
I
Y



mailto:frizkold@gmail.com
mailto:deriaginaol@yandex.ru
mailto:frizkold@gmail.com
mailto:deriaginaol@yandex.ru

M fsish! v &ilssHO § OteOdzdzOSMO. 1 1ilsd S &ihH Mot dftshh !
l jdgjter f ts

tdMm.RLIBJ te dzd §J H d O3 sGdO o g dedgida O . CWiWLI€ts, ff OrccoHXzO |
dzj Bsdzl h 52  df) stsiyisjdsizOC tes g defESuseds L tej dzdw Btdzj j B dzo
fdted B3d Miswismw tslsdesMdlsj dz' des BBdzj 4 HOdzZj $dm Bl jClIstse
Bisdz! Mj 1 J@BdeBewstR , 9 Ol kH Odzj dzts O i3datzdzd] toditsl®) tc Gatp dzteizl)j ISltdbts ot
MatsHdlsmMw M Mtse tej d3j dzdz” d3d H Odzdz" d3q .

td®. RLEBjLjdd] wWOMMsswddw I 1 jBdzd HEts [ kZdzr dBJls

ZOYOazj CO kyj Brdzd COOdzsedLdtotso Odyr d R OwOC |

dzj Stslstster 2 C dzOMM Lo jL fed MOydd Bdzj MSO Cwsis

mAszqw e dnr dzj HEGOR . v JHMisOadlsjdzj?2 1Istsets € dz

ddismlsd, d&OLoOkd dr YjWidHOdd o yJd mlis: chanr]lsdzt

OH' MWjtr w©OMIsjl (s YydsdzOdz' des C 8OHtsOblz Wis@e
Is

—

=

r

r, Bsy dzts fMH j dzOIs 9" 9 : Yylsts witcl sfls! dL dzlz yj dac
sswddw. [MlsOdshn! gL d&3j tod Is tcOMMmistswadzdj HES Bdzd Y
toj dad w , shRo 0Ok 908N d2 ofs dzO" v GE BzdadOAASAM! d | ts idtds]
stswdzdj Hts lskzOdzdetsfylsd ¢dzHtesdBj H' , d Bdts C OL Odzts
totso tsH W cOmyd Isr ZO tetetsdzde ~ cOmMMmistsw dzd v 7, Zy
4 ded W, ftcj HMC OL Odadz" 2 ¢ dz' Bjtelstsdz € Indghdls j 2ullslsly ol Is
c
dz
)

FEI-T-F g

sO o Is 5 d3, Yylsts tslsHOdweEh jjfmw dO Bd "2 MEs
So sdzdetso 52 Mo j Is. ] LIss 3yj otjd" GCHoadd mOBB &
sOode ofmj 1Id dtser j WOCIkttistj dfgdzse tso @3y jsdadi (
e 7ALL dL o j MisdzOw dzO H O@ZID dOEsdzly W © O bp® € IsiaPS Gs Offid
dJqOteHO fOtMj ¢ dO2HjdO M f@sh! v ¢cCtOMdese s Mmd3d h
VLdOs HBjlssH" , fjtejydmdzjdeder § o +Ists?2 MBOlsf.j ,1 o3dzj
ifMmMlsej wBi jCIls0O ROLdxédwise' Bdp@CdAQ] BAZjdetO] B dzdy j dzad j M
d s028'6 52 0. Il 1L Itsls Hj dz BN dzd fHJ dzOdz" Hoj Wlsctsl
shd IsjdjmMEsy O0nNgbWe § IOuikoris00D. ke ¢8d B'M dzd tOMY sdzts
Msswdedd o© 25,9 Cd&3 d LOM] toj dzr IzGdzr tslstztsdszZCfW
duyOdzd ! dzd @o GteOHEM (tedfm. 3, : 4 56 dzO fi) dzts

0§ N0 &IEI"'E (SIS > e e W MR o
FORWO Q0FQR=EG O O=goOF -

gS& 2 RReo=C
g




tdfm. 3. APOMGnedMsak] i fiss (dfm. 4. A BOBGnedvisak] g4 Ml
i j kB, | jlsdkky0d0o ¢. i j&Bed §odje dO o
sls fjHT HED j &5 d3j f

fsfhls 0ok d&ts &Y dzdzd sdzso S qdzsd3j steso. 1 sfd GsojHj dzde
Msmisod dis'c cOPEEP. EBOds,] I dsdy ddj ftod &Esdr d&jlssH
dzj o 5L By dets. Clsts §sHIso jHddks §©Oodd desfls! sdR dL ds

,,,,,,,,,,,,,

Teoporoso

Jlorosoit

CofoHub!

‘-_//
/_\Eepegoska
I/ -

tdfm. 5. uvsfsScEO¥dUjMSOY COElkO ¢. sEOMdsYiehnso. It

tdm. 6. uvjdz MSC BHgbd eV OMsYom3ROOB t r i ke 8

Jd ud dz ddzlsj tcj Mdes  sL dzOo Ols COC yYyjdzseo j & L OG d&zVH
detseo’ jJ Mmysmtser dJLdijtjddw, fwodowe oOw ftsdizyj dzds §
ftesMmisj 2 j2 cjiijbtedd ¢ Mty dj B dEYNeogHEistdeddB & 5

s dmMsS dzdlsj cOlskzter

1. stdtcdshpgmslc.. 1 Jurd B dsliBMdchcBiHtg) OMlsttuldtsddd /
RO Odzts orRA:jH, . dPyff 88 d Is Sucid &ER04. T 544

2. Guidry. Astronomical Distance ScalesAstronomy 162:Stars, Galaxies, and Cosmology
University of Tennessee, Knoxville.

3. Michael Zeilik, Stephen A. Gregomntroductory Astronomy and Astrophysics. Saundeoiege
Puh, 1998 670 p.

4. [ .| . . up@dPierzrdedz § L OBy dzed OZS 05541978, Mmiste. 5

24


https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%BE%D0%B7,_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B8%D0%B9_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2,_%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2,_%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://csep10.phys.utk.edu/guidry/violence/distances.html
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%BE%D0%B5_%D0%B7%D0%B0%D1%82%D0%BC%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B7%D0%B0%D1%82%D0%BC%D0%B5%D0%BD%D0%B8%D0%B5

5. rvddjd J.s. [ fesoisyHjddwd dijskiter v dujtegieo
REY j 6OseMns 52 ¢ OBHY 250, dzOEC, 187

urs 6@9. 3.

VIrJRY[ 1R flz1rJfduRrR sotiotouvftr L1
r'd Ry v Jwl fofli R[ c-2107

femdj dz2S 5 ¢ dzd SMOdzHte | OMmddz joady, Bkyd ded¢
fzddydf Odz! desj Oolstdsdidesy BN jtsBtcOL 59 Ols§ dz' dats §
gd3j ded cjtosWY dwteo jlsMEBets s L O ¢. ). uddsts
Musienko Musya Aleksand@mail.ru
1 Okyder 2 tckCtsotHflsge@dlz ¢, COEy] dzbj S 2dzj M 59 | d&ZOH
stcOMmdzsw teMC d2 esfmizH OteMmise j dzdz" 2 OctOdz 2 kdzd 9 |
kvi_01_59@mail.ru

b dzgdztslsOydw: 1 MlsOl! j ftoj HdzsY jdr d sywiiocdss dckzdsiddz
® HodcOljdzi o dzzlstej dzdzj ¢ 810M4E .t telOtelFd v ) 1O dsdz jdztz's d Tty dzd té j) Is dz!
Cshtster §j sLoaBdzvIs HtsMisdy! dz sBrBHd®BSEtS tjLizdz ISOKO.

sdzs yjor j§ mMdztse O: Ho dc¢ Olsj dz' B dzts € yddzd dzH tets 9 , {
Ctozlsw h d 2, dsisfiziptsipls J dzH .

INCREASING THE POWER OF THE CARBURETOR
CAR ENGINE VAZ-21074

Musi enko Al exander Vasilievich, student

Muni ci pal Autonomous Educational I nstitution ¢
of the Soviet UnionA V. T mos henkoé
Musienko_Musya_Aleksandr@mail.ru
Scientific supervisor: Candidate of Technical Sciences, Associate Professor
Kuleshov Viadimir llyich
Krasnoyarsk state agrarian university, Krasnoyarsk, $&ia
kvi_01 59@mail.ru

Abstract: The article suggests and describes ways to increase the power and torque in the internal
combustion engine of the VAZI1s74 car. Specific methods of work that will allow you to achieve the
desired result are presented.
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Abstract: The analysis of the specifics of production processes and the environment for the use of
motorizedtrains based on snowmobiles was carried out. The features of the device of the running gear of
sled trailers are considered. The advantages and disadvantages of the state of the prior art are revealed.
Requirements for the chassis of a promising trailee lieeen formulated.
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Abstract: the specificity of production processes and the environment for the use of medium and
heavy motoblocks has been analyzed. The similarity of the design of the trailed tr@limtp passenger
cars,minitractors and twavheeltractors has been established. The possibility of constructive adaptation of
singleaxle trailers of category O1 to use in combination with-tvieeltractorsmotoblocks of classdasl i
t52 was revealed. The technical charasta$ of the adapter have been formulated.

Key words: twewheel tractor, trailer, universalization, adaptation, technical characteristics,
switching equipment, adapter.
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Abstract: the article considers options for practical solutions to one of the applied problems of
descriptive geometry that are not included in the mandatory course of the discipline.

Keywords: descriptig geometry, straight line, plane, transversal, intersection, crossing,
perpendicular, circular cone, circular cylinder.
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Annotation:This article discusses the issue of upgrading the test bench for thedEZd/&ngine for a
comprehensive study of the engine parameters, determining its main energy and economic qualities, when
solving research tasks. It is proposed to use additional tempegatdrgressure sensors and a meter
controller with the ability to display on the monitor screen and record the results being taught in the laptop
memory. To ensure the fire safety of the use of gas fire extinguishing based on refrigerants.

Keywords:test bach, engine, measuring equipment, gas fire extinguishing.
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Abstract: The article analyzes machines for deep loosening of the soil with the simultaneous
application of mineral fertilizers. A structural diagram ofraltifunctional combined tillage machine is
proposed.
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Abstract: The paper proposes a method for obtaining sodium and potassium soap in the production of
biofuels from rapeseed seeds in an agricultural enterprise, describes a scheme for processing seeds based o
a PSH250 screw oil press. The resultingagmis proposed to be used as surfactants for the needs of the
enterprise, as well as for sale in retail trade networks. Thus, the organization of biofuel production from
rapeseed oil seeds turns out to be practically wieeste and the use of fyroductswill save on the disposal
of by-products and get additional profit for the enterprise that processes rapeseed seeds for biofuels.
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Abstract: Analysis of the specifics of production processes and the environment for the use of off
road motor vehicles, the features of their design and operation, as well as an analysis of the possibilities of

cargo transportation, iderntihition of the advantages and disadvantages of the technology of cargo

transportation of liquids by a motorized train.
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IMPROVEMENT OF THE ROLLER PRESS BREAKER
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Abstract: The operation and desigf the round baler has a number of disadvantages. The solution is
the installation of the developed additional working bodlge hydraulic pneumatic accumulaiomcluded
in the unified hydraulic system of the machingctor unit, which will make it gssible to smoothly perform
the technological operation for the selection of the cut mass from the rolls.

Key words: harvesting hay, pressing into rolls, baler, improvement, {pydromatic accumulator.
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BENDING AND TORQUE MOMENTS ACTING THE ROTARY ORIENTATION DEVICE

Chirkova Natalia Sergeevna, student
Tsurenko Pavel Denisovich, student
Mitin Konstantin Mik hailovich, student
Penza State Agrarian University, Penza, Russia
ovtovvlad@mail.ru
Scientific superviser: candidate of technical sciences, associate professor, of the department Mechanization
of technological proases in the agrimdustrial complex
Ovtov Vladimir Alexandrovich
Penza State Agrarian University, Penza, Russia
ovtovvlad@mail.ru

Abstract: A threaedimensional model of a rotary orienting device is presenteduletitns are
carried out and the loads acting on the shaft and shell of the rotary orienting device from a chain drive,
distributed load and beet weight are determined.

Key words: beets; shaft; torque; chain transmission; landing; speed, strength.
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Abstract: The article analyzes machines for dehydration of plattem during the preparation of
feed. A structural diagram of a machine for mowing grass mass with a simultaneous decrease in its moisture
content is proposed.

Key words: air conditioner, moisture reduction, forage harvester.
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for improving productivity and working conditions. This articlsaisses the ways of automation and the
reasons for implementation.
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Abstract: This article discusses the methods of heating industrial buildings, their features and
shortcomings. The optimal heating method is selected. This topic is relevant, nbedamailiarized and
improved with existing technologies.
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Abstract Grain drying plays an extremely important role in gustvest handling. Since drying is
also the most energyonsuming process, the task of choosing the optimal drying option is relevant.
Key words: dryng of grain, energy consumption.
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Annotation: Recently, energy conservation lgdaave emerged in all spheres of life due to climate
change scenarios and depletion of fossil energy resources. In the countries of the boreal and northern
temperate zones, one of the most enénggnsive operations in agriculture is grain conservatigrich in
most cases means drying. This work focused on the study of energy use and energy saving possibilities for
drying grain and preserving grain in general from several aspects. The focus was on in Finnish conditions,
but the results can be applieddther areas as well, if applicable. In addition, with regard to the energy
aspect, some economic considerations have been made, since economic profit is a decisivenaé&agjon
factor for farmers.
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5 0,2 6 8,21  |1,36833: 5 0,2 6 8,21
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7 0,28 6 8,3 1,38333: 7 0,28 6 8,3
8 032 6 863  |1,43833: 8 032 6 863 |
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5 0,2 5 8,21  |1,36833 5 0,2 6 8,21
3 024 6 818  1,36333 6 024 6 8,18
7 0,28 6 8,3 1,38333: 7 0,28 6 8,3
S 0,32 6 8,63  |1,43833 g 032 6 563 |
S3AN0IHATE | Pacuer |
Mo on oc L T g g cp dgcp e e on o T
ef 3, [ M M C micn2  mfen2 etz |36 e .am, [ 1 c
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FEATURES OF POWER SUPLY TO RURAL CONSUMERS
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Abstract: This article discusses the problems of the peculiawitipswer supply to rural consumers,
as well as the general characteristics of the networks. The structure of the networks is considered, depending
on the changes in loads, operating modes of consumers. Finding out the method by which the efficiency of
thepower supply will be increased.

Keywords:power supply, rural, need, consumer, networks, electrical equipment.
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PRINCIPLES OF AUTOMATION OF GREENHOUSE MANAGEMENT WITH THE USE OF
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Abstract: This article discusses the principles of automation of greenhouse management using
microprocessor control. Since a large part of our country has severe amdiiberg, often warm summers
are not enough for growing plants in the open ground, in this regard, this topic is relevant for agriculture in
general.

Keywords:automation, microclimate, microprocessors, greenhouse, farming, methods.
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PULSE INFRARED TOMATO DRYING
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Abstract: in the food industry, raw tomato is a popular crop due to its nutritional and taste qualities.
Tomatoes are canned, piekl most tomatoes are used for the production of ketchups, sauces, pastes, juices.
However, longterm storage of tomatoes remains a problem until now, despite the search for solutions by
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many scientists. A lot of research and experiments have been carriedthis area, but a consensus has not

been achieved, currently various methods and techniques are used for processing tomatoes. To achieve this
goal, aimed at preserving the maximum amount of nutrients, taste and the ability to use processed tomatoes
in cooking, preserving the presentation and lengthening shelf life, it is necessary to apply a methodology
based on the principles of advanced innovative technologies. For the processing and drying of tomatoes, the
main thing is to determine the constaniuesof the heating time, which will make it possible to use effective
modes of processing and drying of tomatoes, taking into account the thermophysical properties and
geometric parameters of the product. Considering the applied modes of pulsed infeameskipg and

drying of tomatoes, itan be noted that the valuakthe energy supply directly correlate the parameters of

the moisture content and temperature of the product, shows how biotechnical heating occurs when the value
of the supply level decrees.

Key words: mode, tomatoes, drying, infrared radiation, innovative technologies, heating,
biotechnical conditions.
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Abstract: A prototype of a solar battery for autonomous power systems (using a cell phone as an
example) was designed, modeled and printed using 3D modeling technologies and subsequent 3D printing
The energy efficiency of the positioning system of flat solar panels is considered.
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Abstract: This article discusses the methods of heat enenggstior heating private homes in the
Krasnoyarsk Territory. Based on the known methods, it is proposed to develop and analyze the possibility of
using geothermal heating systems. Give an estimate of the demand and energy consumption of this method.
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Abstract: The analysis of the causes of emergency shutdowns ontitk/ Idverhead line from
2517 to 22tsis carried out. The total number of outages with indication of successful and unsuccessful re
inclusions is presented on the example of the Kr;
The causes of failures weidentified, the main ones being pollution of insulation and exposure to birds.
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Abstract: Plant raw materials that have a short shelf life need the technolpggnafy processing
and preparation for loagerm storage of agricultural products. Unlike traditional processing methods?
infrared radiation ensures the preservation of the original high taste content and high content of biologically
valuable properties ahw materials, as well as microbiological safety by dehydration. The energy saving of
products during IR drying is 2 times lower than when stored in the refrigerator, the processed product does
not require additional energy consumption during storage.

Key words: energy saving, Harying, vegetable raw materials, processing
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