A
Al

MUHUCTepPpCTBOBH@E@WPA3 0BAaHMUSH

Poccunmnckon depgepaymmu
Py6uoBCKUW MHAYyCTPUANbHBN WUHC
dre0OY BO «AntaunWwckKuim rocypapcTBE
yHUBepcunTeT UM. Nn. .

gflirfri1oarsgmr v ml J]=
Pt daJrf 3, sfeurl chirirel ( svRrRI1 3V-

[ O] cfddryj esmMid 2 Mg &8DC ﬂ%@mm%@
; C sda¥ j to,jf dzfichjofdzd®5-dzj Is d

{ Bys2ms 20



urs 62
g 56

4S9t d3j dzdzOW sSd rdzed SO d byrdesdzsed(: f tctsB
[ Ol j teKOld j tesmmd 2 fr]@’tﬂ;lbﬁ&@lztmtﬂ;ﬁtsié C2s70dzW dptic”) sizayd d 2
G . / 1 SH toj H. ¢C. . dz. , [. 0. [dr0O02dzj dgE 5/
t BYytse ME382f.0 2 1.

mMaetbc dGZOIs | tod O-tztes © C Isdf QY7 indtss 2 CsdgW j toj dayd c
Zd SO0 d IIjrdsdzsedd: ftetsB dzj 3" MtsMmls 5w dzo
ytso MCtsd3 ddzH 2Mmistcd Az dztetyw et is g B2 E ] ¢ BB O,
dzr =, OfMfdteOdzastse d Mmlskmj dzls o tefffpLwid o] dgdss fig iy
tcOQo dzj dedw a3 Jj MiIsj Mise j dzdz” =, G z di3@ dzdids @ tedz'dA d
otsHd dzOM! o tORBECOr djtosftcdwisd?2 | SHO- dzOEC
dzi sdzj sz s Bddzi ¥ t RR ¢ddzlsy uvvu.

J ®OIs j e OkzOR QY tociptiH jrds jOd iz fiz'ls T e Jf uskef dg'S ks ® 1
O[dzdztsaGudisdz.dz.f:, ddey j dz tedz" ~ tcOB S ls 9 tsB dzO fi)
Isj rdesdztsce d 2, 1 dzgjtec jIsd S d, stcOdzf tstcls dz" - fnd
SESEEHE Odgd W, {CBdscdyjmSs? B 06 fs@hipdsts fpy ds -
Jdzls jtoj Mdzr " duess skkz ME kR § bzl Oukf s OB f) tzd & O dzls O d3,
o' Mhdn bkyjBdZd 7 LOojHjdd?2, MtejHdmMyjydod dz

dlsddzdmMisdS O IsjCMistss MRtOdzj dzZ0 ©® OolststeMmC ts]
usYsc O LtejddY tjHOSCYdd dagj ofmjcm®. Miseo f OH O

ISBN 978-5-60452674-3

1 Okydzr j] tJHOCIsBtEr :

[ ZHded €& -(C .683. dz. , HisYyj dzls, ftcjHMj HOIsj dz f
BsH j dzdteseo Oded j ., ydmdzj dede" § By IstsHr d Ctsdi3f dzj ¢ f

Jtedyj dz€ s- C..d..dz , HitsyJ dzls, ftcjHMj HOIs] dz
sjrdesdzscdyuimMSdy ftesyj Mmr d GeBBttkzHtso Odzd j €

ciistcj B8O ¢ Jls.bdz HisYyJ dzls, ftejHM] HOIs] dz mJ
mdmisj 3" e _ _ . _

Id:G)?dZJdZ»Q fs..qz. ., fwjHMiHOljd MmjSydd ¢
BOIsj tcd Odz" , EdzlsdzlsGo[o[, BOMddzr d dd -~ Odzd L d3r e

4deu0tstss£2 Is .¢dz. |, ftcj HMj HOIsj dz Md Sydd ¢ ¢ dz
4dzcjgtgt31WWJQIsq’adztsfr]lsq’e

ydtedzi yc 0¢. is. ¢z Htsyj dzls, ftoj 83Md M ©Is gztizc  fg j ¢
BJLEBSYOMdzsMmisd e

tdBIJLtsoT §. 4. dz ftej HMNJ HOIS] dz My Sydd ¢cC
BOh ddzesmistetsdIsj dz' detsd3 f tetsdL o sHMise j &

1 Qg dztse T . ¥. dz , Hsyj dzls, ftjHMiJHOIsjdz2 Mg ¢
|l z2d3O0Odzd s Otdz" § dOEGde

ISBN978-5-604526¢4-3

E HeysomMSd?2 ddHbkflsedOd dr 2 ddhmsdlskzls, 202
2



g rrtro1RrRy

gjCydw 1. [OjdBOdujMSt] &sHj et
d S dj M’ §esdE0dd

sdzr htse R.O., 1 kHddS . 6.

t OLtcOBtsIsC O ldz;d3 dZsso ddeW stedzZOyd sdedets?2 Mmd
Isj f dztso 52 wultsdef dzj ¢ M 7
oS mMddidsoedy s. 5., 1 Odzddsse .t ., | OOWlkIsH
RA&dIsOyd s dzdzOW BSHJ dz! MesC s MsL tcj o Oded W
AnyLogic 13
[ Olsy 1. 1.

,[Ols;dz,@lsc{q;fr]gts; BsHj zZdicso Odzd) o fttsecteOdzd 19
1 BotsMjdzsoa® 1. 1., rbkHddS (. ¢.

St tdzlstctsdzdzj todets] EZf§ftcOQodzj degdj tetsBlssdy fr 23
fOHY OB ¢. R., 1 BYIBSO0 [ . ¢.

t OLLOBEBISSO ftoddzsy jdedw HdzW tjcedMmlseOydd ¢ 34
tOHyOBtsd ¢.R., 2jldzjo 1.uw., 1600 [ . ¢.

t OLtcOBtSISCO ctdsfisotsdts ftsdish dzadS O Hdzw  dzs H 42
ddHBtese R. ¢., [ EZ2HdAS . ¢.

t OLtOBESISCO fseOBddesets tsBJ MY J yud dedw H d
cjJ HOSCIsstlcy Bl ender 49
AsdBBddzmcOw | .1 ., r1kHddS . ¢.

I MtsB j dzdztsisd OolstsBOISL Jtetso Odzdztsets kyd IsO t 55
ZjoyjdeSts . uv. ] wmjijSMjdeHj j OO

t OLtcOBISCO JqdW stedBOYdsdedes? MdMmisj d&3F Eyd Isc

t BYytse M¢ O 61
ZdoyddzSs ¢. 8., t(tetsLddz ¢. [ .

t OLOB SIS O ftod dztsy § dad W ¢y dmdzj dzdzr J§ d
HdWW Jtej dzydOdz! dzf = kZtcOo dzj ded ? & 67
ZJoyjdeSts ¢.u., wfdtedqHtsdzse ¢ . ¢.

t OLtcOBtSISC O MO2ISO HAzW HBYtsdzdedlsj dz’ desets tsB 75

gjSydvw 2. lwsctjmMmdods j Isjaodsdztsedyyf

dbdzj CMmMjdio 1.8., ROOdMse w.l., 1 dskdditsse v

l smmlsOdetso dzj dedJ dL dgsh jdaedzr = HJlsOdzj 2 dzOdzi
cOL d3j tdzOY B OBEBISC O 88
l jlsdzey MS, dre . gdzO@ v . [ .

RMMMmdzj Hso Oded] o900k tsoatsets MY tsmMseB O dzOdzj M da

f sdzsfmkz 99
JtedyddeSts 1 .1., 1 Oodztse [ . ¢.

RMMdzj Hs9 Oded] Jtesyj MmO Isjf dzssksHOyd o €C
Isjf dztstsB d3j dedztse s Of f O OISO B IssH OB Isj tsted d 103
ststew CddzO [ .

t OLtcOBtsSIsCO Bjtesftcdwisd?2 s Mmdady jdeds BtcC
ftesh jHh dR olkttedydzzs f jtojtcOBBIS L 108
[ Oeh dtese R. J .

ldzdv dzdj Sddduj MSBets MsilsOo B flaBis fi3g 5 Otsiad dat
ojtddd S dzwtcdzr dF3 Gt OW d Is 503 114
] OQoadzse 1 . 1.

rodyddedv dmf sdzdzdlsj dz' dzf = Btec Odzso d3j ~ Odzd L 118

3



v OB J J o0 1.¢., teBdzj o ® [ . ¢.

JYyi e 0 1+ WWjClsdoadesfmisd Isjrdsdzsedd dL ¢ lsts 126
Hitcj o JWB)lsiat BH 59

YyYOfMmlssjHtse ¢. ¢.

RAzsj cetcOydw  dzj d3d dzlstse M d fipdh fiy igelzj 1¢ g a3@ds R dzH fig @ 131
okzL O

g Sydw 3. 10LjBdzr j bteOdmt stels dz’

dBtcOBsg Y .df O2 dzts g BSREZAOIstse o . 1
U ndzsdztsedw Mistesd Isj dz' MmidfojCs § Uz@ﬂ;zog’giz;’dzdﬂtﬂtets
shdetso Odzd v n
OV dwiszdzdzddz ¢ . ¢., wd2OtemCd2 w.1., 1 0L Ottt
vjndtsdzsedud MEdy tjh jddy Hdv B MYfjuldd®
By yMidtcodmMdzsets Jqdzlsj teo OzO Ho e OIsjdzj 2 soéf ¢ 140
SsOwOBOdztse | . .
t OBtslsO cdHtecsftcdosHO BOhddz ftcd or MsC dr Is146
H .
s

136

[tdtse S d2 1.
[BHEd dt] GBsttkHse Oddj HA&v kkh jddy sy
dzd &5 dzj MOR 151
[dzso MCd2 s.1 .

[ijbsHdSO bjrdtsdtsecdy MSda tc0Ofmyy Gdz@d difsizk ¥

Isw g d 159

JtodzsemMC d2 w. 1 .

1 jejMOHCO Hjtejo! jo o Lddidedn Efmdse dwa 169

cfmstcjBtsa | . 5 sktemtse R. 1., YyYJjtodzj yscow

1 Okzydzr j dMmMmdzj Hse Odedw COW jHter ¢ OL J dgdzgr jJ 174
gd Sydwy 4. wlbtesdlsj dzazsels j o O demis o v § | dath dzts 6

Bj - Odzd L B

dbBtcORBj dzgS s | .GC., 160" wYyOo O uv.l., skikkd

1l dzj o BOIdUjMCd2 EZHOLd 2 ) nOddL &5 BOh  dzr¥ 180

pSMidese ¢. 1., 10OrlsddzO R. ¢., sBtedzido ¢.1

[JflsddBddL Oydvwmofdeatgj2te CdftsH j dzd ftetsj SIsO o Ne

ntsdzsH dzse s 9 tSH tsMdzOB Y § dad W 190

1 OMdizOdetse 1 . 1., [ s OIsdqdz0 [ . [ .

td StsdmMstezS ydw d dBsHjtedzdL Oydw L HOdzd2 4 €19

|]OdzHddz 1 . 4., wjd3jdesoa O R. ¢.

[ ftejH]dzj dzed j fmd dzr dzO@ ¢ d H tcts \pdjdftidedE j» St

cdHEdsy zdyodkd + CMS Oo Obtetso 208

sqeddzdzso © ¢. ., 1 OrlsddzO R. ¢., ROOMSIO U

] sHBtSte dOMtsMdzsets tsBtstckzHtso OdMetect i ff sd3tsh + & 214

[Oloa jjo s.1., 10alsddzd rR. ¢., 142¢C5 1. 1.

1t94dd3|2“4ff1139@ d thte j dadzts fdsjddzlsy dedsij1fdsdd tefts o Ot

sj R desdzs @ d 2 221

[dRro2djdaits [. .

Yy d dzj dedz" | dMmMmdzj Hise Oded Vv  -Hig BYI tSjtcdREcest® O dedfds 226

Htcj o j ipd dzg s stedz’ A d Ctsdz' SO R L dzts ¢

HEh OtsS dzj 4 dzts?2 Ot



[dro2dzj deSts [ . ¢.
bolssBOISdL Jteso Odgdetsjy it jHjdzjddd ftedejHJc
OttRdtotseo Odzdzgs G5 Cdzj j W Odzj edetse s & dzj d3j dzls © 233
HlsOtedyj dzSts r.s., 10abddO R.¢., ABE 1. 0.

4 B8L HOdz] § Midg 2Mlsoa® W©OHJOLtSSO ) Revit
ftoetsj CIsd tedfshiglOjdard tils s dzj dzd v 240
vkzdzddz 1. ¢

Rfljfr]dzc;HtsaOdzlﬂ(ijﬁjzlsjq‘tQQGﬁtEBGB HiWtstedsd tetso Odzad W
CEdiEf OCIsdzse s BBtOL YO 244
Ceso OV, [(1.Qrlsde2®tcdz] Ho ¢ . .

0o lstBOdUjMSd] bMsOdseCd oGHWdSSE § 53 Ot 250

g SydWdepteetsme jtejyddedy d §sar M jdedy

1 OdzOh s [ . 1.

1 dzd v dzd § sSBHWCEO® SHPAEN: O o mMdmisj dgJ YJ ntso
ftoejHftedwisd?2 dz2O0O 1 dzj Sstetsf steOy j dad § 255
1 OdzOh s [ . 1.

l"Bste 1 Cdesd3dyj MSd yj dzj MssBtcOL dgfngd s N2 j d
dzOf tew 3 j ded W 259
1 jazr g odzj - Odespdf Zdzv,g dh d dap,t 56 5.9 dzr

[ 4 $OtBsdzdL Oydw C€0OC BilstsH o hjddw 1 dzj 262
[dLddzyjo ©. R

[JGJdZJtGOIscfadzf' IsJ f dztstsB o34 dedzd € H dzw Izls d dzd 268
] O9 ddts.or .

1 jtojlssCd toj OCIsdodes?2 ish desfylsd d3j yHEz WOLC271
stsBtsdzj 9O ¢. ¢ . , rtsdzds(Dlstsa g .1

Il sor h jlegdtf dztse 52 ¢ c1lecfadztsfr]lsc[ SCtcO)Y HOsN
CtlokzL so 5G s Oalstsofstssq’dzw B IssH OB $tsdzj ydzr = 274
YJtefOmMsa ®O . R., | BdyOEsp. 4. ¢., vOlOtdd &
I]BLBt fSHABHBY H dzw OzOdzdL © ddzsjctedctse
fslstejBdIlsj dzj 2 280

g4jSydqw 6. JtwesBdzj &3 1 Ctsdzsedyd ME

l jtof gdzskzEmMsa O . R.
RiMmMdzj s Odzd] CEdHtesadBdud MEdr R OtOCIs] tod-
] 26 Odzh d dz' 286

g Sydw 7. CCtsdsBdC O d EftcOodzjdzdj o

dMSOdzso © [ . ).
(O shtgiestlsdy | ¢ jwOydd t A dzO twr dzg€j dgOh 294
I skSs00 [. 1.

usflsswdd] d GjemMfjSlkder ©OLadlsdY S 6 i e
timMfkeddCd i1 j &OwkMm: 303

4rtej2hdétsoe®© 1.1., 1bkLrjdo 1.RrR.
[t OddL Oyd? Stdsesdy L O dOtkh jddwdd {§t
ftesHkzCydd dO BOL|] &BjlkstsHO ¢Jidokae 310



sjiCydw 8. [BLOLBoOddj. }jHOECEE]CO

1 OB @j. a1t ., 100N SCddzO . 0., wiHT A 5.71.
sSEdif s IsjtedzOY cwOBRskdshls: €O¢ ddhlstek k]
9 C dzs yJ dzd § CtcOYHOdz HtjHY jdhdsddetsects d
sBh jMlse ts 324
1 OL O O [ . 1.

LissS Odze dzd2 MEtsets WL CiOOdad L6O GO iy [ w0 k2 find 328
1 0CIsdjoa0®O d. R.

RMisdz L so-Odef P2 WO bYted dJqLbEyddedd Isjd3" ¢f Jn 333
FrsHwW joO A. A.

IJBzyjdedj Codf! slsjtodetsdizz itsH j dzd tetso Odzd ¥ o
WdLrdud mMSdm Wwodzj dad 2 . 338
sOLOdzyjo0O 5. 1.

ltotsj € IsdzOW Hd Wlisj dz' dztsfyls Zyoh dn mw co¢
Cdif jlsjdzyd?2 o oL j 342
ststeded § dzS 5 ¢ . 1 .

Atz totse Odzd | Cslsso dgsfisd MEkei jCIlsso ©BteC
ftosj Clsdats? HjWIsjdz detsisd dz0 L Odgw Isdw n d dats fr 347
stcOMmMddz' dgdS s O [ . 1.

LEBOddsOtedzsj] L dzOdzdj o ddz¥ stedBOYd tsdzdzs 3 tsB 352
sfMjdzHL s 1. [., dwtmdeddz 1.1 .

rjfmlsr MEHj2 o ofsdzj?Bsdzj 357
Jtozses ¢ . ] .

Atz tetse Odzd | HdMmls Odzy d ts dadzts 2 sBtcOL 59 Ols j ¢
dqdesflstcOdzadzts gz WL " Sk o bjrddyj MmMSédd oakzL j 366
Isfse I .R., YjtodtsBO2 ¢. 1.

s otttk & MydoOd d'n WOCItOR f tsdzd Is d 370
ltedh jfO [.¢., stdzjmdditse | .RrR.

] 90ydesflsd otsmMf dlsOdedw © HERJ] §OltcdtslsdL d377



wrsARCIQlur fOuRYrus S RILUAIGN RE . YRUSJ [ 3
 frulr3 R sififtdugor] |
jumjnobjd i Cydd: -olsqdsodsals i CdL g

} 6
LOo jHEZE N OW COW jHItB?2 ¢l tod € &zOH dzOW 3OIs j
b dzj C MOdzH te s 9 dzO

U [ s004.65

tor1toasfuvso Sfrfrruvfl) rRUAJTSOARI VL LB d
cuortflerosreqfertvr Aflesre vl L1 s s[]]

IR
R.S. gsdzf "o, [.¢. zHdzd €
t zBytse Mc d?2 ddZHIZfQIStGdOdZ’ dz" 2 c{dz,fr] dlsizls (W
GsmMkzHOteMmlise j dadz" 2 sy mdzedyd Mm& d?2 Izdzdajtefnc

O dzdzsls ON ¥ Odzdzts 2 fMlsOls! | t6OMMdB3OIsted o O Isfyw 1+ dzj d
CujfdtshdOspjed) JY Wkdtydesdodda d {4 dpr@ sy,
it sdzseduj MEC O d nOkOdsedujmeOor dtsHjdd tGO
fjtejRBHO ¢ OobttPhlddtss Odadets B tesyj MO Ls;ijdz
ted h 4 ded v, O IsOCY] wWOMMdBsIste] dz fdtemf jCilsdor HOdz
tsBd MY udddv.

S dz¥ Ud 9" J:(igaletisde@O Y d tsdzdzOV  I\iMs CH30, s I tflsdsjj dacflg , s
COdj 0.

DEVELOPMENT OF ELEMENTS OF THE INFORMATION SYSTEM
CcHEAT SUPPLY&&ROBT3GY¥SKY THERMAL COMPLE>

l.Y. Knyshov, E.A. Dudnik
Rubtsovsky Industrial Institute (branch) of the Altai State Technical University named after I.1.
Polzunov

Annotation.This aricle discusses the elements of the information system "Heat Supply”
SGK, its functionality and practical application. The infological and datalogical models of the
developed system are described. The problems of transition to automated regulation et the he
supply process and ways to solve them are presented, as well as prospects for further development
of this software are considered.

Keywords: information system, MVVM pattern, C#, heating, heat chamber.
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A MODEL OF THE MATURITY DATES OF AGRICULTURAL CROPS IN

THE ANYLOGIC SIMULATION ENVIRONMENT

K.Yu. Maksimovich, R.R. Galimov, L.V. Garafutdinova.
SiberianFederal Scientific Center of AgiBioTechnologes of the Russian Academy

of Sciences

Annotation. The results of the development of a simulation model of the maturity dates of
crops on a specific land use in the AnyLogic simulation environment are presénéed.ork is
based on the biological requirements of agricultural crops (26 basic crops) and their purposes
(grain, technical, fodder). The mathematical function of the model is based on the direct
dependence of the maturation period on the accumulatismnag of effective air temperatures. The
structure of the simulation model and the operation of its main blocks are described. The timing
forecast is based on the accumulation of the sums of temperatures necessary for the plant from the
date of sowing tohe ripeness phases, taking into account the actual and forecast data of daily
meteorological parameters. The possibility of using the AnyLogic simulation environment for
solving particular problems in the field of agricultural production is demonstrabedsimulation
model can be used as a decision support tool when planning tactics and strategies for harvesting
operations.

Keywords: simulation modeling, AnyLogic, yield, wax ripeness, full ripeness, biological
requirements of culture.
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MATHEMATICAL MODELING IN THE MATLAB PROGRAM
N.V. Matz
Rubtsovsky Agricultural and Industrial College
Annotation. The article summarizes information about modeling in the MATLAB program,
provides practical examples of its use.
Keywords: mathematical modeling, MATLAB, plotting, use of matrices and vectors in
MATLAB, functions and capabilities of MATLAB.

94 HJ
[ Olsj BBOIsdud ME B4 d&SHJ
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1 CMmYf jtod d3j dzlstso .
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MATLAB. | 1kt Mazyoj, dzdazewofy tdsicic OfEo) L
MATLAB d 90d3 tsflsOjlsmw Istsdz! S5 o' f tsdzdzed Is"
C 18C0O03E ttOBElskz dqdj dzdzs dz0 fted d3j tey € s
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sO¢ o BBdz "ddemlsea j WL ' Ctso MATHL ABQRAdfg s
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jwsde Oded W . l1 jtcor d@s MddBo sdzsdz o  d d3j dac
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>> a=10;
>>

t dmi) jltej d3j dedz" §| ©® MATLAB
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15 EdtsdzyOdzd s o MmJ i 4 ted d3d dzdz" § ) MATL
ydmazsesdilz sdfkz, IIts jMmls: wodzwslsfqpw ydWtO
dzj Bdzse s MAzzIsd Is Isjn, Clts {ldds2' Ctistc tiECoyC{dgHe
IsO¢ Iz o h dzts, Ylsts 1OC s ftcj HMIsOo dzj dzd
ftots@ tc O3z’ .

s O¢C gL o j Mis dats dL dzd dzj 2 dzts 2 Odzg j BT |
ftoWw i3skzetsdz! dgz¥ IsOBdzd ykz ydmjdz dqdzd or Oy j

4G Odzw tedzOW 9 j dzd yd dz@, Ists j fijldsite WS Oy ditd j1 . 1
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SsOC o' BkyJ dBsecdzd osmftsdkddls! , d&Oltedyr

>> v=[4,0]; % BeKTOp cTpoka (4, 0)

>> u=[5;6]; % BeKTOp cTonbel

>> m=[1,2; 3,4];, % kBajpaTHada MaTpuua

>> n=ones(5, 6); % 3agaHue eAUHUYHOW mMaTpuulbl 5X6
>> z=zeros(3); % 3adaHWe HyneBoW mMaTpuubl 3X3

>>

ddzj 2dz T ktOo dzj dzd 2 .

t dmi.] @lsted yr d MATEABT
ANz dz€ ydd
ANzdzS ydvw 1 Iss eofMmjets dzdh ! s tcj HJ dzj dzdz” 2
CoC-tzef Bts ftotspdzj gz L O dz2OMm d Cwbtster 2
odzzlstej dgdzj &3 jets EfMmlstes2 Mise j .

MATLAB Ekyj o9Cdz yojls o MmMjBw dzj Stslstster §
BOls j B3O Igd WikmEcdy d d .
YIssB ' dmtf sdz' L s9 Ols! E@Quqﬂ o 0Odg dzlz>
f smMis©oadls! Ctokzaedz | BB&O@&WB dd MEsBSCd, ¢
(Ld2Oyd dzdv OOy steso W EdzS ydd) .
Il COydmlsej Okelzdsd dzlstse By dets dMY sdz! L ts¢
>> sqrt(4); % KBagpaTHblA KOpeHb u3 4
>> sin(pl); % cuHyc yrna
>> cos(pl); % KOcuWHyC yrna
>> exp(10); % 3KCNoHeHTa
>> sign(-10); % 3Hak u4ucna
>> |

t dmMianBEydd o MATLAB
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sS®© H

>>
>>
>>
>>
>>
>>
>>

% 3HayeHUa oT O o 2*pi c warom pi/50
X=0:pi/50;2*pi,;

% CUHYC OYHKUUSA

y = sin(x);

% MNoCcTpoeHue rpaduka

plot(x, y);

tdmilsMlstesj dedjy cOWdESO » MATLAB
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MICROCONTROLLER ROBOT SUMO

V.V. Novoselova, E.A.Dudnik
Rubtsovsk Industrial Institute Altai State Technical University

named after I.I.Polzynov

Abstract. The article presents modern ideas and current trends in the development of science
and technology using the example of a sumo robot. A sumo robot has many advantages: it is
autonomous, programmed into the microcontroller to search for the desired tatijet is
completed.Structural and electrical circuits are presented and their components are described. The
block diagram of the device algorithm and program code have been developed.Much attention is
paid to the assembly and programming of robots @wafacilitate many aspects of daily life.

Keywords: sumo robot, programming, microcontroller, Arduino nano, ultrasonic rangefinder.
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sftcjHjdzjddj 3 tcOMMisswdzedwy Hts f2h dMmisr 7 d dzo

J Slsdzd gddg' stel®L o 2C s 5E B H O ldzts dg Ptdz® dztd @,
sSBXZOHOjIs IsOCdd3 Btsdz hdd3 o' Bstetsdyz ddzlsj teW
cdzj HeMisOIstsC e Ctdif j dhdtolk j(dkdffi. fddsmistslsts2
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Mo jlssHdtsH ddzH @EE Oydd ¢ dlsOded W
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RMfsdz! L v Westedizdzz (1) HtwesotsHdd tcOmMyy ls
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t OLtcOBBISCO OdzetstedIlsdz® ttOBSIST [ s
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- 1 Olsyd ¢ yJ edztsc s d BJ dztG ts ye j Is0O, s
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Aewxemcs Hasag

MoBopoT BNneeo

[OBwxemcs Bnepeg,

tdM-¢dzecstcdlsdzs OBBIST B SISO

t OLtcOBEBISCO ftesctcOBBR [ s

l csctcOBRdetso Odzd j f totso tsH JAHEIMpIDEs 1 s G to (

ArduindDE 6 ¢ tectstfindgO Is ¥ s o ifi3le dzdas y J dziVindows MdeOS
Linux), cOL tt OB SIsOdpdgs i+. [dads MY sdz L 2§ Ismw H dzw
L OC tetfete €dftc O3y  ds o Algj dndsidrdzs J  f dzOIs T O kOS¢
ftesdLotHdIsj dzj 2 .

Ldyd fwdodHgds SYdnOdad] 1 a0tk s
MsSLHOddd ttsBBISO [ 5] :

ltesdmrosHdIs q’dzc{uq’Odzc{LOuo[W i tsBdeds(o€ - isdz! |
OUTPUT)pin8 Tdigger( s ted ¢ ¢ J tpinB NP UT)

#define TRIGGER_PIN 9

#define ECHO_PIN 8

#defineMAX DISTANCE3 50 / / (30¢ ind d3Odz? dzOW H d Mmls O dz

Hddzd ygqOdzdL Oydw Ht©O20 jtcO HodceOlsjdzj 2,

constintinl=7; //L298N pin7

constint in2 =6; // L298N pin 6

constintenl =11; //L298H pin 11

constintin3=5; //L298N pin 5

constintind =4; // L298N pin 4

constinten2 = 3; // L298M pin 3

constintanalogPinl = 13;f/tsH € dzt YJ dzd J d de¥ e OC e OMdzts 6 5 M 4

/'l HtO29 jtcHO JGEOIsj dzj 2

constintinl =7; // L298N pin 7
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/C%2B%2B

constint in2 = 6; // L298N pin 6

constintenl =11; //L298M pin 11

constint in3 =5; // L298N-1 pin 5

constintind =4; //L298N pin 4

constinten2 =3; // L2981 pin 3

constintanalogPinl = 13;f/sH € dz¥ yJj dzd J J dz? tc OC tc OMdzts ¢ 5 4

NewPingsonar(TRIGGER_PIN, ECHO_PIN, MAX_DISTANCE);

voidsetup) {

Serialbegin 96 00) ; / / 1 OH Otg @3 tsiIs € ts tedgth)ded Is ts to
Zdz' stcOL o kzCSeBBo et MsdzOt. O

pinModg13,INPUT) ; [/ / fHCdz# yjdedy € OtcHEddzts

pinModg(in1, OUTPUT) ; [ L298f sH € dz& yJj dzd J

pi nMode(in2, OUTPUT) ; /[ sH G dzt

pinMode(ena, OUTPUT) ; [ [ § sH G dz¥

pinMode(in3, OUTPUT); / / Y tHGCdz¥ yjdedj L298n

pinMode(in4, OUTPUT) ; /1

pinMode(ena, OUTPUT) ; /1

voidloop() {

delaf 50) ; / /| OdzestedIsdzs wOMMyYUd IsO HdMIsOdzydd

unsigned intuS = sonar.ping();

unsigned intcm = (uS /& ROUNDTRIP_CM);

Serial.print("Ping: ");

Serial.print(cm.);

Serial.printin("cm");

Serial.printin(digitalRead(13)); // ¥ 9 SH d BL dzOy j dzd j o f stcls

if (digitalRead13) ==LOW)

{ if (emx=40) /1 J mdzd tcOmMMmistsw dzd § B 51
fseosteOUdo Of dxfi™j dgtsy § dzizcz6 I

/l if (distancesmk 4 0 ) /| jMmdzd tOmmilstswdzdj ¢t

o' sOkz¢Cdo O] &3 yJ dz

{ digitalWrite(inl,HIGH) ; [/ / S dR30dzH O o' IsOdz¢ do Odzd ¥

digitalWrite(in2, LOW);

analogWrite(ena, 150);

digitalWrite(in3, HIGH);

digitalWrite(in4,LOW);

analogWritéenly 150)

} else/ /| o9tOhOj MW 8 Ctekzelkz d dhjd3 ftoj §v

{digitalWrite(in1, LOW);

digitalWrite(in2, HIGH);

analogWrite(ena, 100);

digitalWrite(in3, HIGH);

digitalWrite(in4, LOW);

analogWrite(enb, 100);

delay(100);
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digitalWrite(inl, LOW)

digitalWrite(in2, LOW);

analogWrite(ena, 100);

digitalWrite(in3, LOW);

digitalWrite(in4, LOW);

analogWrite(enb, 100);

delay200); } }

else// analogpinl3lowf sfdzj §Jtcd Mj yd dedw yJ tedets?2 ¢t
0.5 MjJ&¢& d tOLoaBOYdoaOjlsimfw 0. 8 My ¢, i s
ftoesctcORBE  sS9 lststedzts

{ digitalWrite(in1, LOW);

digitalWrite(in2, HIGH);

analogWrite(ena, 160);

digitalWrite(in3, LOW);

digitalWrite(in4, HIGH);

analogWrite(enb, 160);

del ay(500) ; /'l LOHJjtY&O

digitalWrite(inl, HIGH);

digitalWrite(in2, LOW)

analogWrite(ena, 100);

digitalWrite(in3, LOW);

digitalWrite(in4, HIGH);

analogWrite(enb, 100);

del ay(800); [/ LOHJjt)S$ O}

delay(50); /L OH j Jo € O

bjJrndedC O BjLBY OMdesmisd fted toj dsdzlsy d 1 ¢
1Jd&z LY LOB" 90y 5B GfOMdesMmisd OB SIls’
1 jtojJH dOYOdkzsds tcOBslsT dzj 5B - tSH J dBts:

vejHdl MW o dMywLOs dshisd d vyj dshls dasik

| dzj ) delstso 1Cdejj Ylshg midw s e sHC d, fjtj S dzs yOlsj d
BdzsCd fdkOddY ©wmBBlSO 8¢ dz® yOs smw o Mmjls! ,
~vBjHdl! v o dMiwOsdsfisd d §©Osdd dz
dMlssydzdSso §dlsOdd™ tsetkO (OSSEdEzdY st
o jtedls! Iy fBadasgls: EHls@dase Sz d&zO
fojHEROdedlsjdzj 2 Hdw LOMNdl" MdOsslsydy -
) od tcOArdsiBQhanddzj Hiz j s MEB dzd H O dzgj M sdz
100 tewsy jdzdj §dlsOdzd™ Hidzyoes Hfso’ b Ot
fdlsOdzdw BJCtesS sdzlstots tedzjj @@, tsjsih dedo sLOL) 12y SO
COyjMmlsej MOsdddL Oydd ¢ &lsdewejs bfls O daf

Hst sdzdzd s j dz dzr 2 dzdfdePB dp'd? L @ded sl D O
lidzLw LO® S@gL offidfls j dz EMlsOdeso ddz
YjttjL fddz BdC s sdls tots dzdzfz® O s W ¥ decpds df ¢ Is @
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Il sdzl Is, 1 It LdOydls, vyt ddzydzets tsHC dz¥ yols
tejLdMlsste dzgj dBwBjdzgjJ 200 [, ylsts EMmlsOdztso d I
1ddz LW ftjorhOls!  dysigdfdij O] j B E isE dzdizls
COyd mMseaj dzsce d i MStasRdz jlzHtoofsoadj 1z 5 1, sts
Hiczets?2 RBICtesCtsdalstetsdzdzj 6 Hisdzy j dz §f sfyr dzOIs
[ Mdzd 4§ SHOIs! dzOff teW y j ded §7 Y teftelds ofigimj e fds™. 1 j
Emls Odzts 9 dzj dz' setcOdzd ydIlsg dzv dzr § L dzj d3d dzls '
dzOyd dzOedls faddsifflsstc yd s dzOdz! dets § tod dztsy J dedets gz ¢
fjtoj d3j dedetsj s L dzOCk dzOff towiy2j2dgd j1,. O Ey Isj
14 dz LW dzOctelzy Olpfmdzdhls © O dgdf IOBIs s tazOGitcz L € |
sy dets My 4 Y dzddzj 2 dz" 2 MlsOBddzdL Ol 5ts, 1 Is (
tcOMMYUdlsOdd dz20 dzj ¢ts, tSHAdZOCt, f Otclz d3Odzj dz
vOCYJ dagjdzt LW ftsHG dzt yOls! dmissyded & o dzj

MsOBddzdL Olstste  dzj gz i Is L OMdIsr sls ®BtO
Hsf sdzded Isj dz! dz" | d MY sdzdzed s jeite @ /]  dz@nistisitsyR jinds
odzgj "dzgj cs dMlssydzd SO § dlsOded v
14t B:ts Hdsts fsdsdzd s ftets Efdtsedw + ¢ My dz
1 Oftewy jdzdi ddlsOdedw : 1;2 V (N10%) (47
U J B g OlslztGO tthg-ItQ €3O AML] H' :
l sfdzj ¢ dzyOdzdWw OB Glis’ ZOHts o' Cdzs y
Emistcts?2 Mise O.

1 O¢ dz¥ yJ dzd J

) H O dzdzts 2 MisOIls! | B dzd ﬂtGJHff]lSOadZJer t
f dzOIs W tArduig, C slststc Oz tetisfifpast®] dztbis € ' I dR) J BisH
shdetse j o Mlstetsj dedets G 5 d3q’QtGlsQ13dzlstslsdzdthGG d
dqdzls jteW j 2Msdz. s dzj 2 dBseckls ftedmsjHddzwliss i)
HOIyd¢S d, Colstster j twjedmMbstcdtelze Is MsmissW dac
HOdzdz" | o RBJCtetsC tsdzlstets dzdzj to.

1l zGicdcw MisteckzClsktodzets? d + dzj Slsted yd mME 2
MetstcCd HYtoj HMIsOo dzj dadats 2 BsH j dzd tsBtslsO.
MsBtcOdzdz” 2 totsBBls By jls o fsdzdedls! ff sfmlsOo
L Oded 3O v fsdmMisd fslsdo dd &P o doH Ofysfigd2j
ofmMjd3 ftcOoddzOdz Mistcj o detso Odzed v .

t OLodlsdy wteBlsBlsj~dzd¢d dHJls Mistej dzgdIsd
f tod d34 dzj dzd W . t OB SlisT h Ctsdz dzd € B9 d MmiskzHj
slstcOBtlsCd dOos'" Ce bkftOodzj dzgdwWw tOL dzd ydzr o3
tctsB SlsscfOF Is yJ dztseo j yg mMlsoz dLBOoadlss mMw tsis
tcOmMMditsiIs tcj dzdz" J ZzOdsd totsBsisT Mzdgts w9 dzw s I
ltesMmisr § ) mMBtsteC j d EkEftOs dzj dzd d, sO¢ dj
tcOL o do O hddzd f tsd3sh dzd € Oz , S H dzO ¢ tisdzdlf tSdizpzts
mMf smse dz' .

sf MBS dzdlsj tcOlskzter
1. 4« ORBBOCITYI itstsBh jMlsots dz¢# BdIsj dzj ? totsB SISt
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5. C 9 Odzin Arduino B dzs € dzts Is ftes6 tc Oz M Is/O /
] otsG tc O Bzdzd2=0o7Qdequj. 2 0
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fteseteOBd3 d BOL HOdzdzr » Hdzv Gl [ d tc@L tdfOsditty dagc

ftoj HdAdZOL dzgOyJ dgdzsets Hdzw tejh jdzedWw HOdzdets?2 L OH OYd.
s dzs yj 9" j CHndziste jOd difntstcddm@dsds, B OL'"™ HOdzdzr =, Oolsts

C t 4R8I §ARR

DEVELOPMENT OF THE APPLICATION FOR REGISTRATION OF
PROGRAMS AND DATABASES

A.l. Radzhabov, L.A. Popova
Rubtsovsky Industrial Institute (branch) of the Altai State Technical University named after I.1.
Polzunov
Annotation.This article discusses the automation of the process of registering programs and
databases for computers and the development of an application in the C # programming language
designed to solve this problem.
Keywords:C#, registration of programdatabases, automation.

I Wstedgdzy dzdy HBSC kA dzZlstse dz0O tj e dMmisteOyd ¥

ptcj BWL OlstcOlsdey &5 ftesyj Mipsd. [ d&v §sHOYd
ftescteORdE dzj sBRBH]dBES §sHeskso dls! € ki d
SftejHjdzj dedg’ o5  to O alsqOoE@izts.dzO 1 LB O YA, Oo st
bftesmisdls! {ktls ftsyjmm. { OLtcOB tlsOdzdzOW
fn ~ntlcOdzj dzd j &3 d tcJ HOCIsdteseo Odzd j &3 H Odzdz" -
ftosetcOBBOR, LOYECOR d2O tjcedMmlstcOyds 1 totsc
Msmilsddpjdafy tslsyj lsso. H sOCddid f tetsB dzj d3O d3«
CsMkzH OtcMmlse jdadzer 7 bkyjsBde" » Eytej yHjded 2 Is j
My j ydOddmls', LOdk]dEBOs hdjmvY tOLEOBBKSE2 {
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Annotation.This article discusses software that provides navigation assistance within an
educational institution. The functionality is implemented in the Blender grapdotisvare
environment. The possibilities of creating 3D models, as well as their logic, are considered.

Keywords: Blender, 3D models, Python api, 3D, building navigation, computer modeling.
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FEATURES OF AUTOMATED ACCOUNTING OF OFFICE FURNITURE IN
THE ENTERPRISE
V.P. Fominskaya; .¢ . Dudnik
Rubtsovsk Industrial Institute Altai State Technical University

named after I.I. Polzunov
Annotation. A software product has been developed for automated accounting of office
furniture at an enterprise for storing and processing data on "Accouotingffice furniture",
changing data, entering data into tables, displaying data on the screen, printing reports and
references. A comparative analysis of this software product with an analogue of 1C Enterprise is
carried out.
Keywords: database, office furniture accounting, infological model, Visual C #
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& feno — O X

MNowck no pate

Homep aena Dara Bun cynonponssoncTsa Weten OmseTdmK ~
MoCTYNNEHWA
» 22.02.201 rpagaHckoe cyfonpow3soac... | MepwwHa Muoue Butanses... | | Monoea Mpuia OneroeHa w
A2 23.01.2021 a0MUHMCTRaTMBHOE cygonpou... |[Monoea MpuHa Oneroeqa ~ | MNepwwHa Mugra Butanses... |~
245/ 02.02.2021 rpaxgaHckoe cyaonponssoac... |Manewes Bukrtop Buktopo... |~ | MNonosa Wpwha Onerosqa e
AT 13.04.2021 rpakaaHcKoe oy fonpon3soac... | [MepwwHa NMuoue Butanses... |~ | lNonoea Mpuna OnerosHa e
A25/21 15.04.2021 rpaxgaHckoe cydonpowssoac... |Mepwwda NMnms Butanses... | | Monos Bagum Bammosiy A

Bug CyNOMpOMsB0aCTE |rpa:¢<nchn<oe CYAONPOWIBOACTED |

IData noctynneHus 22 pespana 2021~ Onvcanme |D33ﬂeﬂ WMYILECTEE |
Homep nena A1/ Wetew MNepuwwna Maga ButansesHa -

OmseTunk Monosa Wpuia Onerosxa v

Cynpr WwmriHa "

~
O DpGaenerve CoxpaHuT: MSMEHEHWA x ¥oanenwe x Beirpyska B Excel

[ df-) SHY zdCls & dzs ¢ j dzse

ltejHEMBsSIste] d20 o tsL sy dets My Is - ZH Odzj dzd v ,
dgdeW stedzOydd, O IoMicosofiExcelslsyiclROCt§ o uwlkzH j B dg' -

1 sHfzdzCIs c¢culzH j B dats§ LOMJHOdzdj e MmMBH] te
otcj dgv, detsdzjte, O IOCYJ toj L RdzWi@s yigdr2h @ da
Md der tetsdzad L Oy d W OdiflookeOdzj dzH Oty d3 ¢

1 ZdzS Is Bjudzs) H s d3dzj dzd j € 9 jHJjls Zyy ls fd
Ctstetej MY sdgH j dzyd .

1 2dzC s d3j dz® ¢ z OB dzfts dz' HSCEZd3j dzstse  f tsL o
fMdzj Hize A A HsCzd3j dzlstso : CRLOJNjdzdjeOe( ted
(tedfmiEzdasS 7)), cuveo jHBRAdZjddje (tedhkzdtse 8) ,

8! Vizsewenue (nevats)

Gt ~ Mepuira Mumn Buransesta
o
CY:‘SOH”“ YEACKO Ne 1 r. PyBuoscx. yn. TpakTopHas, 64, ks. 17, 658204
T'. Pybuoscka Axraiickoro kpast
— - 6 5 Monosa Vipuna Onerostia
A:n'aucxum‘ KpaH, T. Py°'-‘°‘_’°“- r. Py6uoscxk, yn. Kpacras, 65, ka. 10, 658210
V. Oxradpeckas 159, ka6 1

Tem. 8 (38557) 5-95-68
3JIeKTpOoHHAasA mouTta: rubcovskl@altjust.ru

o ]

H3BE HHUE
CyneOnbrnii ygactok Ne 1 r. PyOmoscka m er Bac o ToM, 9WTO paccMOTpeHHE
TpakIJaHCKOro 1ena|A51/21 1O 3aABIEHHIO |Mepuwyria M Buransesra |o
|pasgen mymectsa |. HasHAYeHO Ha [6anpenn 2021 r. 14:00 |8 mo

PAcCMOIOKEHHOM TI0 afpecy: I. Pyomosck, yi1. Okraopsckan 159 xao. Ne 1.

Mupogoii cyaea ¢y Ne 1 r. Pyonoscka H.H. [ITnmurasa

5-95-68
Hcn. Pasanosa T.C.

GBurrpy:maaWuvd
t d M- s di3d o 59 Odzadgjr LhoQjBhdZtsdAed) &
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8} Cyaebran nosectka (nevats) — O X

Bpyuaerca aapecarty Dopna Ne3 1
CVYIEBHAS ITOBECTKA
o rpazkIaHcRoMY JAesry Ne|A51/21 v

Muposoii cyass cya. ydacTka Kyaa

‘LUMUJMI'MHB Hatanos HukonaesHa I r. PyBuosck, yn. TpakTopras, 64, ks. 17,
658204

BBI3BIBacT Bac B KadecTBe

|nc1ua | %
Komy

K |14:(}D | gac |Ganpenn |20 21 |r.
ll'lepuMHa TNuans ButansesHa v

no aemy [A51/21 |

1o azpecy
Ir, PyBuosck, yn. Oktabpeckasn, 159, kab. 7 |

CCI\‘pc‘l'apb cyna ]K)'nm—ua Kcetus Bnagimuposxa

|@ Beirpyska 8 Word

it dMmM-AFtcdzdtctso Odzdj] h OB dzsEdzO ¢cdlzH j B dz2OV

5 Yeegomnenue (nevats) - O X
Poccniickaa Peaepanna To. y:
Cynebnsri yaactok Ne 1 Moriosa Vpwia Onerosta
r. PyduoBeka Anrraiickoro kpas
Arraiickuii kpaii. r. Pyomosek., 658201 Anpec:

ya. Oxtadpeekad, 159, xad 7 r. Py6uosck, yn. Kpacras., 65, ks. 10, 658210
Te., paxc: 8 (38557) 5-95-68
3IIeKTpoHHasA moura: rubcovskl @altjust.ru

[as1721 <]

B Bam agpec HampaBIAeTCA KONHA CyA€OHOTO MPHKA3a MHPOBOTO CyIbH CyIEOHOrO
yuacTka Nel r. PyOnoscka AnTalcKOro Kpas. LA CBEACHHA.

Bam paspAcHACTCA, 9TO B TCUCHHH -20 aHeH ¢ MOMeHTa HampabjeHHS Bam Komuu
cyaeOHOro mpHKasa, Bel BIpaBe MpencTaBHTE MHPOBOMY CyIbE BO3PakeHHA (B IMHCHMEHHOH
¢opMeE) OTHOCHTEIBHO €ro HCIOIHEHHA IO axpecy: yi. Okradpsckas 159 kabd. 7 r. Pybmosck.
(658201)

Mmuposoii cyass c/y Ne 1 r. Pydroscka H. H. Wnwnrvna |

8 (38557) 5-95-68
Hen.  Pasanosa T.C.

€ s
{ o f)-A 8 d3q tets © O dzdgju o jOBiszEMGOMd | &

L HOdzdzOW d dgW% ste 30y d 5 dzdzO WB tsfige]] fij Is J fotodzdyf 2L
J dz0 desmisd, MsCtcOlsdls! otcj di3w dzO B OBt
rdls misd § 4 dz Hisfhistse j tedatsis d tsB tc O
dh J dzdetsmis d, Motsjotcj d3j dedets W istcdzdtctso Ols
diszsz f swodzjdedjy thdBtsS.

4 BLHOdROY JdW stedzOyd sdzdzO" MmdMmilsjy BO dzj
fsilssdse o fjtemfjSlsdej MmMdMmlsjBO BEHjIS 6
slsyd sse .
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s dmMsC dzdlsj cOlskzter

1. Rdz2W Sted3sOydtsdede' § MdMmilsg 3" 9 L Ctdetslzd € J
l sdz€ ts9 O, l . 1z2dewetgeeQ, dwd. ll.. [ secddzse O;
Il sz sos?2, Jif gMC ad@ JRLOH OIS dz/ ififdo2s . tcO2 Is,

2. | sdze Odzts 9 O, ¢ . J . [ SHHtgxditdridpedzd/i  ¢B.d[L.dz]
[ . JSt02ilk,892 0l 9.

3. sOL Odzm S d 2, o . o . 1 e ts G telOgdR detsp O izt fi) |
Hd&zw o kLo [/ ¢2jodL g OL O gtedtee. O:d RHTHIQIS |
S22, 1 R2D2 0fy.

4, [ OtwSddz, ¢. 1. lwtscOBBdetss Oded j dzO
ftcOCIsdSzdy Hdzw obkL 8] /dLpH . , 1 . j[tequsSBfids. O d
RLHOIS]jdz Misats 1T48BR21l4,. JC024 Clsictsiagef &3 wHEmEIE
URL: https://urait.ru/bcode/452357) O dz. M 1 C tc O dzO.

vrs 519.622.1
to1t o1 Juvsd Vit RIJr[1IRC GYRE[ [ 1130 frulr
J13s1vdlr113m rRAACTELVARGI P11 3Mm v ol

b . d zJoyl k&ets,L dalz [ .

t ByYytsea M d2 q’dZHszr]Iste;q’(DdzJ dzr dgdzmisdlskzls (W
GsMkzrnOtemlse jdzdzr 2 Isjrdzduyi MSd2 kdado j tefme
O dzdzs s @y O dedets 2 MlsOls! j t©OMMKEOItede O sfqw  tOL t6
sB ' C dztso j dzdz @ HAWW jtej dzyd Odzr dgf n Bl 1 © a Gegigoiddd2s y juddd
cOL OB Ols' 9 Odztsf)! dzO W C# Cg fiereiic\Goaizstudis o @ dzde'OB s
s dMmods s8I jCI, fwjudils, yjd d LOHOud dMmf
fMkzh jMlsozs " dR t©OLOBBIES . 1 tod dztsy § dzds g to Gf Bt I Qskrizd |

fsdzyjdedi tjLlzdz IsOlstse o 1 dzj SClstetsdgdetsd3 adHi d kM
sdz¢ yjor j r fMisp @) deyd Oz dz" § ERteOodzj ded¥, ydmdzj
Windows ftetsctcOBRCH S 0EdQ yYEzOs s d, CtcOj oa0OW L OHOYO.

DEVELOPMENT OF AN INFORMATION SYSTEM F OR THE
ACCOUNTING OF COURT CASES FOR THE COURT SECTION # 1 IN
RUBTSOVSK
¢ . S. Shevchenko, A.O. Rogozin
Rubtsovsk industrial institute (branch) of Altai State Technical University named
after I.I. Polzunova
Abstract. This article discusses the developmeftan application for solving ordinary
differential equations by numerical methods. The application was developed in the C #
programming language in the Microsoft Visual Studio environment. The article describes the
object, subject, purpose and objectioéshe study, provides an overview and analysis of existing
developments. The application will reduce the time for processing and receiving results in
electronic form and eliminate the appearance of errors.
Keywords. Differential equations, numerical methods, Windows application, C #
programming, Cauchy problem, boundary value problem.
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[ O B3OIsdyj ME s dBsHj dzdteseo Oded ] dBwBdesedr |
Htczedrn GBA&ZOMI]2 d&OEZSCd d bkjrddSd ftodse sH
sB'M C datsoe j dzdz' 3 q’dzq’ o YOMmlsdegr = ftesdL o tsHdz =
FtcOodzj dedw, MtsHjtey O dj ®Hdgz ndfizd ] dzj MC sdz' ¢

1 OHOYO (Ipis8dzO dJL GGmdzseodz" » L OHOY Isj 5t
ZtcOo daj dad 2 , Cebsow Mmissdls o  wOfxsy HJ d

HdWW J .o dzyd Odz! dzts G gy—f(lzly;)Oa dzjdedtye dzj Ise tstew 8 h |
dZOL " 9 O &3 &3 dZOYOdz' d' &5 I dzty(mpfEdd-21: dz0 Yy O dz' dz'

Iegy f(xy),xi[ald,
fy(a)=y.

l tskdzdydj s LOHOYd sthd, o Ctlkttes? ¢
dZOoyodz dets?2 Istsy¢ J, o C tE@dasod 2L QHOANPQ As M 2 )
stsy¢jJ, O HikzeOW o yQfiplsizi y tzlddzts dsosy ¢ 4 tsilstej
SfteJHJdzj das HAW W Jjtej dgydOdz! dztsy EZteOo dzj dad J :

TéYiﬁp(X)y (N y (3
1a0Yi(0)+ 4y(0) =¥, 2)

:'alyi(l)+ (1)

1 51 Issd3kz CtcOjJor J L OHOY(qd Yyomilsts dzOL " 9 (
Emdztse d W d3q .

Rdzy j dzjfiplets yPted o sHdIsmw MlsOdz¢C d o Ols+ w1
JLHjdd?2 dd&zd Isjrdtsdkzsteduy MSdr sy MMse,
Wstthzdzdelzj sy Joijdedes © odHj HAWWJjtejdayd
Btsdz! hddzimlsots LOHOY s Sty Oz so Mo Wz €
HodY J ddwvw Isj dz o CBdgj ydesdz myd Isg , Mo sH
Fte©Oo dzj dzd 2 . vOCYJ HgWW jtejdydOdz dz@ §| EkEtOo
BiHdyddzj, Bdtsdzsedd, 1 Ctdtséedd d Htkzedr ¢

[ JIssHT tcj " jdadwvw tsB'" € dzts adg dzdz' [&tc Orb i Wigdt@ j ¢
tcOLBdIls! dzgO@ MmMdzjHkehdj cwlkzdffr: cteOWdyj Me
ydq mdzj dzdz" J .
sy Odzj ded ¥, dzd"+ By dz dzgj BBdzsedy diL

(1)

S
or ydmdzdls j dz dz" n zBOI d dz. 1 s Istszkz yd fndz
HdWW j toj dzyd Odz! dg' - Iskz tooOydeglalgd 2te fde' tc O f tc OC Is
tcOMmy stso . .IlSdZJJ stsets, o dzOMmlstswh jj otcj d3
dMfd) 1o Odd {7 ddOZIUBE R L OHOY, BIdm o 0j d
ZtcOo dzj dzd W d3( .

[Bl jCIstsd3 dMimdzi His9 Odzd W weo dzw e Isfpw sB " G
z®o dzj dzd W

1t@;4Hd34lslsd3 Cffr]fI]dZJHlSSGdZCfW W dzw s Isfyw L OH C
sBM Cdatso j dgdesets HWW jtoj dgydOdz! desets EZtcOo dzj ©
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Ajdzwe dmimdzj Hse Odzdw wWodzw jIsfpw ©OL OB SIS
ted hJdedwVw BTN Cdgtso jdzgdzg" =« HIWW Jtej dzydOdz! dg' = L

[ dzw H s isfty fig IsA & dzj dzdzts 2 YyJ dzd dzj sBRtBHJM
L OH OYy(d:

T dLEydls! ydmodzj dzdz" § By ISSHT HAEY 6 h j da
{r1v;

_|C

o fsdzdzdls! BBLit ftosctOBRdBd n ftesHEZSIS
or ftsdzdzdIls: wetshdzsceo Odzd] fHtesj Cilsdzr = tojh

T tcOLtcOBSIsOI! ftoddzisy GBI pH ¢y o ldzj dedzv tsB
HdWW Jted dzydOdz! dgf = BkZtOodz dzd 2 e .

[ dzw tej " j deqw HdWW J tef dzyd Odz! dz" n ztc O dz
tcOL dzdydz" § MdMmlsj &3 S s Isj tedets?2 OdzG j B 6T
Cbtster j  dL d3j dzv dzd ! 2O fsiswy j ddod gz fm
e tc s mls tc @ ddatllzdd MatLab, MapleMaximad Mat hemat i c a,
dmf sdzr L s Is Mso toj d3zj dadz” 2 d bkHtss dz 2 d dals §
fd dzo sdz' dzr j d udmdzj dzdz’ | OdzOdzd L Olsster (
Mcj HMsoa © odLEZOddL Oydd HOdzdz = . 1 Bdzj j Ists
ftcJ] f sHO9 Olsj dzj 29 L fla®uzd & O dyd3q tclsts O dzd v f L ¢
setesiRdts] Ctsdzdyj Msots otej d3j ded dzO@ tslsdzOH S Iz

[Mdetso dets?2 HtesBdzj Bs?2 dMfsdz L so Odead™w o5 ¢
MddzZsOSCMdMm d S tsd3OdzH ™ .

t OmMmissisted 3 " jddj LOHOYd sth d¢ifisofts
Maple[ 3] dz0 CtsdeStoj Isdzsds ftedd3d ted [ 8] .

ltodd3zj tof yd mdzdls j Jqdzlsj ctc Oz HdW W J toj dayc
g—i_?’ y(0) 4dz0 tis[@,] 1S | Ok=9ds

) sdzzyd 8 yd mdzj dzdzats§ e s ipisiis(@ ofsg GRpdz szt Jz
stsyde j tjhjddw LOHOYd ftej HMIsOo dzj des dzO0

>de:=diff(y(x),x)}-x*y/2; ic:=y(0)=1;
arr:=array([0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1));

—_aH g 1
de--%ywé 2"V ic=y(0) %
arr :=[0,.1,.2,.3 .4,.5.6,.7,.8,.9 1]
>F.=dsolve({de,ic},y(x),type=numeric,method=classical[rk4],value=arr);

>F1: dsolve({de ic}, y(x) type numeric,method= classmal[foreuler] value=arr);
[x y(x) g [x y(x)] 2

1.002503120
H

1002377630
100979606

'\

P oo~NouadhwNERO
=
o
o)
N
N
©
D
~
o
P oo~ 0oNWNERO
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o
o
w
®
o
N
o
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>pl:=plotdodeploi(F, [X,y(X)], 0..1, titte=" ) cOW d ¢ toj h
HWW J toj dzyd Odz! dzts ¢ titlefoniz[EIRMBSIAADKY , ¥4], |, labelss [ " sy
X", " W] labelfonE[TIMES,ITALIC,13], Ilabeldirections|[HORIZONTAL,
VERTICAL], xtickmarks=4, ytickmarks=6, color=green legend=" [ J StSH- { k& iz
s Iz Is thiokhess1):

>p2:=plots[odeplot](F1, [X,y(X)], 0..1, labels=[x,"y"], color=blue,
| egend="[jJItsH C(2d&jt®" ,thickness=1):

>p3:=plot(exp(x*2/4),x6 . . 1, col or=red, | egend="ul
thickness=1):

>plots[display]({p1,p2,p3});

Ipadgiin perenus Sud@eperyanviozo YPaeHenin

1.254

1.21

117

1.051

i 02 04 06 0 1
Legend x

hWleTog JAnepa
TovHOE pelIEHHE
hWleTog Pyrre-Kytra

t dfit 41" j dzd§ L OHMaplel st d o

vOC i Mmkhjmsoksls yjd j MO22kr f &Os
COd Chdwsstese [5]. & (fodish:s B jMmyf &zOls
COdz' Chcvststese sy dets dzj ¢St o Bf Mistes o
(tedMbedtsS 2) .

sO0Cd] COd Cbhdvwisster ddj¥ls: Mk M lsdsndd:
qdzls j todzj SO, HEMmiskzf ¢ ddd LOfte]n jda

HA3SHAYEHWE CEPBUCA. OHnaitH KarnbKynsiTop MOXHO WCMOMb30BaTh AN NPOBEPKN peLleHus 3adayu Kol

Bga y* = f(x,y)

ICNonb30BaTH EHHBIX y=u*v
ICrIoNb30BaTE M AL NPOU3BOILHOM MOCTOSIHHO
[ |HaxoauTs 4acTHoe peluenme npn y(|I|) = |I|
Broxupamer ckpunmo8 AdBlock (Adguard, uBlock) mozym nomewams koppexmuoii pabome

cepBuca. OpopmneHue 6 Word moxem Goime HedocmynHo

NSt MoNyHeHs PELLEHIS UICXOHOE BbpaXeHMe HEOOXOAUMO NPUBECTU K BUAY: a1(X)y ' + ag(X)y =

b(x) . Hanpumep, AN y “-exp(x)=2*y at0 ByneT y ' -2%y=exp(x)

t dmi. [ &dzO2dz COdz S zdzw Istste
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JTftsdzdzd o ©BLESK G’ i flotsctoOBRdr
stsds, yYbt clstsotsets tjh jddw dzj dzOh dztsfy: .
cOLtcOBBISC] MBeMmMilse j dzdese s ftod dztsy § ded W .

AKjdzi 8 tcOLtcOBBISSCd ftoddztsy jdzdw WwWeodzwjlsmw
LdzOyj dd?2 twjhjddw [ruv fjtcotsets fftsttWHCO.

it OLtcOBBIsOdzdzts] ftoddztsy jdedj §tej HdAdzZOL dzOYj C

i 99tBHO HdWW jtoj dzydOdz! detsects EZteOo dzj dzadw

i d2Om Y HJjdzdwY ydmdzj dzdzts G tis Higgs™ Odzds'o " LG H O
By IssHOB (dBjIssH C2dzj O, EMmtse jth j deMiso tso C
Emtse j toh j dziso tso Odades? ( ol3j IKBH is s 82 @FP WP tc O
dlsj tcOydtsdzdzts?2 tsB tc OBsEASIKIISD )y j Ishp] jlstdElsis ¢ iz dicty to v

i dOmtYHjddY ydmdzj dzdzscts tjOg@EBWAREBE OH O
B SBSHOB] (BjlstsH ¢HOBMO, djlstsH [ ddzdzO) ;

i dOrtyHjddY ydmdzj dzdzsets tog M jdzdvw GCOj €
tcOL dzesfisj 2 d ftese tsde d;

i ftojHMmMlsOodzj dzgdwV IsOBdzdy" L dzOyj dd?2 toj " j
sshd © oadH] cwOWdStse WkdeC ydd;

i erGctwlkzL €d ydmdzj idmseit Exeglh j dzd 2 o

1 OHOYUdtcOL tcOB OIsT 9 O] diisets fftod dztsy j dad W :

T dqzlsjteWw g2 Htsdzyjdz BrIs! ftesMmisr &3, bkHBB
odLEOd disets oasMmMftedwisdw ftsdzr L so Olsj dzw ;

T fteddzsy jdzedj HBdpydets B' Is! dzOf tcOo dzj dats dz
fsdz L so Olsj dzv .

[ dzw Mt j h detsc ts Wz dzC y d saolzd jodgts ©zd v {f tc db @
dzj 5B - tSH d d3ts dzO dzd u d J Mdzj Hize h j Gts Is 4 ~ dzd Y
IntelPentiumXeonCoreDuGore 2 Duo, AMDOpteronDualCor&uadCore sSOC Istso ¢
YyomsslsO 1 11y dqdzd eorhj (tojSCtsdsjdHlz] Isiypw 1
80 [1 MotsBtsHdses HdMEtSeotsets tetsMistcOdzMmlilso
(ddzd e32B g de" di3d ( ddzd BIsdDS ¢ Pls yte @ ls Odgq", * .

lted ftosy SIsdteso Odzdsdiz’ ff s @2 fndzd v d MY

- Mmtej H Otec O ME©Bis\Bstial Studio 2019;

EPPluss B dB dzd tsls j € © H dzv Ekgpedfg HOEAf W 1O 2 WAste d3¢
Office Open XML,

NCalisdB dzdtslsj $ O Hdzw o7 ydfmdzj dedw BOIsj o3

OxyPlotiBdB dzd 5Isj $ O Hdzw Y tsMmistetsj dzgdv S OW (

Microsoft Visual StudioT dzd dzj 2 €O f tetsH Iz ¢ Isaslodzs QuOdsth @
ftiosctcOBBdesgtzd sBgd M)y Hikzedr ddeMmistelz d3zj dzls
ftesHECIST toLotdvel, ORI O Oftcd s yly =aPp Wy dnf
fSHHJjtoY Ct52 5] dsQifffsicgfiditsy j dadw [ 4, 6

lrBtstc dd3j dgdes Mi crosoft Visual Studio
MsHjtey dls dOBBt dJdhistckzdij dzlstse HdzvW MtsL HO
f dzOdzd e Bt dagOL tc OB BISC d Y dz! L so Olsj dz2 ME G
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Isj Misdtctso Odzed v , tsls dzOH € d, OdzOdzdL © € OyJ Mlse
Cedif ddzv ydv, L Of kMimfo@g Isfmw dzO dzt B 52

[Mdzso dzr | wiLr Cd f tctsc teiQ disifuml €4 Az Basiyy S 2 |
Visual C++, Visual F#( W 2 dz€ yd sdzgOdz! dzr 2 wiLr ) . s OC Y J
fsLosdve hdj { tcvsatSkdofizos ov QRytRo®®ubed Htlkz e d A

l COyjMmbej wL™"CO ftoscEP@RBJictso OdzgdWw BT ¢

] asHdzes? dJdgW sted3Oydj 2 HdzWw L OH{Oddztssytsihded ¢
BlkH]Is:
b dzS fky)sls HokR fjtoj dsj dede' 7, Mdzzy Oh Ow
JiojdydoOodz dese s EZtcOo dzj ded v ;
f OtcOd3j ster CtcOjora kmdazse d?2;

Tygmazs tOLBdj ddw tlstejL § O;

T ssydesmis! o ydmdzj dzd 2 ;

T dBjIssH tojh jdedw LOHOYd stsh d.

]l AtsHdets?2 d deW s tc d30 Y dQH20 wddzve CtdddD jio@B20Is™ 9 O
BlkH]Is:

T Wk dzS p(d)dal ¥, f( 9;

TLdOYyjdedw dzOyodzO d Stsdzy0O dMmMmdzj HEzj BEt

T dzOyOdz! detsj ftedBdzdy j ded j ;

Tydmdzs tcOLBdjdedw wlstejL € O;

T ssydetsfmils!: o' ydmdzj ded 2 ;

T @B IssH" tojh jdzdw CtcOjots?2 L OHOY(.

I " isHds?2 JdVsedOydj2 weodvjlkmw:

i sOBdZdYy0O L dOyjdd?2, ftdkkzyj ddoOw ftd tojh
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WEBSITE DEVELOPMENT FOR ADDITIONAL EDUCA TION IN A
HIGHER EDUCATION INS TITUTION
A.S. Shevchenko, A.A. Spiridonov
Rubtsovsk industrial institute (branch) of Altai State Technical University named

after I.1.Polzunova

Abstract. This article discusses the development of a website for the Centadyanced
Studies and Retraining of Personnel at the RIl AltSTU. The object, subject, purpose and objectives
of the research are described. The comparative characteristics of technologies for creating sites are
presented. A selection of hardware and sofwsuprovided.

Website developed with WordPress CMS. The site will allow the Center to convey full
information about additional education at the university, provide feedback from site visitors, as well
as attract more attention from potential listeners.

Keywords: website, additional education at the university, CMS, plugins, WordPress
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HpopMaUmen,
P

LleHTp YHKUMOHMPYET B LENAX pasBWUTUA CHUCTEMbl JOMOMHUTENLHOrO 06pa3oBaHMs Ha tore ANTAACKOro Kpas W NpueraeMblX TEPPUTOPHMAX
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HyneBou ypoBeHb

Uenb. C¢)OpMHpOBaTb HaBblK UCNOJIb30BaHWA KOMNbIOTEPOEB B XXW3HW rpaxaaH
noXunoro sBo3pacTa U 06LI.I,EHHH C MWUPOM.

3agaun:

1. 3HaKOMCTBO € BO3MOXHOCTAMM KOMMbIOTepa
2. YBepeHHan paboTa Ha KOMMbIOTEpe.

3. Mcnonb3oBaHue KOMMbKOTEPA B NNaHe obneryeHus Xu3HeeaTeNIlbHOCTU.

4. BO3MOXHOCTUH KOMMbKOTEPa ANA colynanusaiuu.

5. NukBugauma CTpaxa Y NeHCMOHepPOoB Nepe KOMNbHOTepaMu.

YyebHbIn NaH

Ne  CopaepxkaHwe 3aHATUA Kon-Bo Pacnpegeneruie 4acos
4acos,
= Teopws,  [NpakTuka,
4acos 4acoB
1 2 3 4 5
1 BeoaHas 4acTb. 1 1
VH$opmaTuzaLms obiectsa. OnpefeneHue uHpopmaTtusaLmu. NMoHATUE 06 MHPOPMAELMOHHOM c1CTeME. 3aqeM HyXeH
KOMMbIOTeR? YCTPONCTBO KOMMBIOTepa. KakuMy BLIBatoT KOMMboTepbl? Kak BKIKOUNATE, BRIKIHOUUTL MW NepesarpysuTb
KOMMbroTep? CrALLWii pexxmm. Kakue YCTPoiMcTBa MOXHO MOAKIKUYUTE K KOMIbHOTEpY.
OnepauuoHHasA cucTeMa K rpadrHeckiii skpaHHbli MHTepdeiic. KnaBuaTypa, HasHaueHne OCHOBHbIX KnaBuLLL Kak
paboTaTb MbILLKOIA?
2 OnepauWoHHas cucTema U rpadudeckuii SkpaHHbIA HTepdelic. 3 1 2
OnepauyoHHas cucTema K rpaduryeckiii skparnHeli MHTepdeiic.3anyck Windows. Pabouunii cTon. OCHOBHbIE MpUembl
pabotbl. OkHa, daiinbl, nanku. CTaHaapTHble NporpaMmbl. OCHOBHble 06bekTbl, AeNCTBAA Hag HUMW. [LoNoNHUTeIbHble
dyHKUMK. PaboTa ¢ nankamu. MyTe K daiiny. besonacHoe xpaHeHWe MHGOPMaUW B KOMMNBIOTEPE.
3 TeKCTOBbIM NpoLieccop 3 1 2
Bo3moxHOCTM TekcToBOro pejaktopa. PaboTa B TekctoBom pegaktope Word. KoopavHaTHble TMHENkKY, NMofochl
NPOKPYTKIA CTPaHNLL.
Co3jaHue HOBOTO ZlokyMeHTa. CoxpaHeHue TekcTa. Kak BblAenuTb, CKOMMpoBaTh, Bolpe3aTs WK YAannTb TekcT?
dopMaTrpoBaHue TekcTa. Kak pacnedaTaTs TekcT? Kak BblidTv 13 nporpammel Word?
4 WHTepeHeT 10 3 7
4.1  Twvnbl NOAKNKYEHWS K ceTW MHTepHeT. YTa Takoe MHTepHeT-bpay3ep. AJpecHas cTpoka bpaysepa. Kak nomMecTuTtb 5 1 4
CTpaHWLY caiiTa B «3aknagku». Kak CKonnposaTe aapec CTpaHuULbl caiiTa. MIHTepHET Kak CpeacTso KOMMYHWKaLWiA. CaldT,
ajipeca caliToB, cepBKChI B UHTEpHeTe (MoKyMnka 6MNeToB Ha BCe BUALI TPaHCMopTa, NOKyMKa TOBapoB, 3aKas oTeneil u
roCTUHWL, NprobpeTeHe BUIETOB B KMHO, TeaTpbl, My3ew 1 T.4). Novck MHPOopPMaLmK1 B HTEpHeTe.
4.2 CospaaHvie 3/1eKTPOHHOIO NOYTOBOrO ALLMKa. Jocyr 1 06yderue. Ckaiin. YouTube. 5 2 3
5 VHpopMaLMoHHas 6e30nacHoCTb. 5 1 1
OCHOBbI MHGOPMALMOHHO 6e30NacHOCTI: Napoan. AHTMBUPYChI 3aLLUTa OT BPEAOHOCHBIX MPOrpamMm.
6 Coupanusaums 8 2 6
6.1 Pa6oTa c odrLMaNbHbIMI MHTEPHET-NopTanaMi «[oCyAapCTBEHHbBIE YUYy, «[eHCMOHHBIA GoHZ PD», 4 1 3
«[0CYAAPCTBEHHAA MHPOPMALIMOHHASR CUCTEMAKUINLLHO-KOMMYHaNbHOrO X035HCTBax», BaHKW-0HNAMH 1 T.4.
Perncrpaums NM4HbIX KABMHETOB, HEOBXOANMBIX ANS OBNerYeHNAKN3HEAeATEIbHOCTIA.
6.2 CoumanbHble ceTh. «BkoHTakTe», «OAHOKNACCHUKW», «MHCTarpaMm» 1 T.4. Perncrpauus, nownck apyseid. 4 1 3
7 MogsegeHue NToros 1 1
UTOro: 32 10 22

i MirRdBY StedkOYdY & Sktemj ¢[Mmdser i
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Pacnucanue

rPYMNNA MOHEAENBHWUK  BTOPHWK CPEAA  YETBEPT NATHALA CYBBOTA
OCHOBbI KOMNbKTEPHOI TPaMOTHOCTW (HyNeBoiA ypoBeHb) Mpynna 1 10:00-11:30 10:00-11:30
AyaMTOpKA 227 AypwuTopumA 227
JyaHwe EA. [yaHuk EA.
K.G.-M.H., K.Qh-M.H.,
AoLeHT JoLeHT
OCHOBbl KOMMNbKOTEPHOI TPaMOTHOCTW (HyNeBoiA ypoBeHb) Mpynna 2 12:10-13:40 12:10-13:40
AygMTOpKA 227 AYOUTOPKA 227
JyaHwe EA. JynHuk E.A.
K.G.-M.H., K.Q-M.H.,
AoLeHT JOLEHT
OCHOBbI KOMMNbBKTEPHOI TPaMOTHOCTW (MPOABWHYTHIA ypoBeHb) Mpynna  10:00 - 11:30 10:00-11:30
1 Ayauropws 227 AYOUTOPWA 227
LesyeHko A.C. LegueHKko A.C.
K.§.-M.H., JOLEHT K.Q-M.H.,
JOLEHT

t dMiulBeORd Y0 ¢t O dhodd e

lanepes

HayHu cBoe aeno Hayhu cBoe aeno KOMaHAHbIe COCTA3aHuA no
MOGU/IbHBIM TEXHONOTUAM

18 ®espanb 2019 18 ®eepansb 2019

12 ®espanb 2019

Craryc oHnanH Bonee 50 neHCMOHEpPOB NpOLLNK
ob6y4eHue Ha Kypcax "OCHOBbI
KOMMbIOTEPHON rPaMOTHOCTH"

08 WrorHn 2017

11 WroHa 2021
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RECONDITIONING OF WORN PARTS BY
METALLIZED COATING WITH SUBSEQUENT
MACHINING TO SIZE
N.S. Alekseel; S.V. Ivanov, T.E. Plotniko¥
'Rubt sovsky I ndustri al |l nstitute (br;
educational institution of higher education "Altai State Technical University named
after I.I. Polzunova”
?000 "Production Association "Plasmatech" Barnaul

Annotation. The article provides a feasibility study for the reconditioning of wouah parts
of agricultural and roatbuilding machinery by various methods of thermal spraying (metallized
coating) of nickelbased microporous coatings. The paper contains the analyhis plfiysical and
mechanical properties of these coatings in comparison with compact materials, as well as data on
their workability by various methods. The author stresses the purpose and objectives of further
research to improve the efficiency of abrasivachining of microporous layers.

Keywords: microporous coatings, grinding, grinding wheels, cutting modes, wheel
resistance, loading
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STUDY OF THE HEAT TRANSFER PROCESS IN THE ANNULAR
CROSSSECTION CHANNEL OF THE HEATING SHIRT OF THE HEAT
EXCHANGER BY THE METHODS OF SIMILARITY THEORY
V.V. Gritsenko, M.A. Pavlov
Rubtsovsk Industrial Institute (branch) of FGBOU VO Altai State Technical

University named after I.l. Polzunov "

Annotation. The article presents the derivation of a generalized criterion equation describing
the process of heat transfer in the channel of the heating shirt of a heat exchanger of annular cross
section, from the core of the flow of the hot coolant to the inndratdhe shirt, under conditions
of turbulization of the flow with air bubbles.

Keywords: heat exchanger, heat transfer, hot coolant, waitemixture, dimensional analysis
method, similarity theory, criterion equation.
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DEVELOPMENT OF MEASURES TO REDUCE DEFECTIVE PRODUCTS
FROM PVC MATERIALS THAT HAVE BEEN RECYCLED
M.Y. Koryakina

Lysva Branch of the Perm National Research Polytechnic University

Annotation. This article discusses the recycling of PVC products into recyclable materials, as
well as the possibility of recycling the resulting chips in production. Solutions aimed at reducing the
percentage of defective products obtained from recycled materigr@pesed. Such processing
defects as: foreign inclusions, holes, particles of foreign materials and others have been eliminated.
The proposed measures are based on: strengthening control over the sorting of defective products,
replacement of the filter miesinstallation of lattice magnets, etc. on the example of the production
of PVC pipe.

Keywords: PVC, recycling, defective products, chips, metal inclusions, extruder.
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