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The article is devoted to the question: will lamity control computers in the near future or
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In this article, a computer program is considered in detail, which is a convenient toolgfor an
lyzing stochastic Petri nets. The method of analysis is a matrix approach that allows solving the
problem of reachability of the considered stochasétwork. Screenshots of this software tool with
an example of using a matriypproach to a stochastic network with seven positions are given.

Keywords: stochastic Petri nets, matrix equations.

30



¢luvffodvrRYOARC VI U [Aruwed RUAJTIRELTIOLRC
[ofls{f¥[rsuvr3m zs ]
[ .. RYkZdzd dztso
1 Okydz 2 tobkz IMisOtsd dfl9 | di'tc j § sIH O DdEEE d . | -
ALOJu T cuy "2 (otCilsdud mC ) Wt

fMlsOls! | ©OMNBOsEds Ojlsmw o tsh akdodiQdyd

kd &7 hCwdz, dOfteddjt, o Mjd M2 d&j flsds
B ) dMfsd LseOddjd tOLdEJuyd' 7 sjn@sdsed
OL tc OO Bls ! dnjpe’ L Odzdzsj M dzd § Btss  dftsoets j o
 dzdzs?2 L OHOYd B' dz o' BloOdz Wicj 2 dso 5502 D a ¢ g
id Studio Hdzv d&seBddz detsets ftedadztsy j dzdw dzO K
jorj Mmkse0: ScdBkddSOoydw o Mmjd MSw-R
"4 IPytRodddjaingmc chdffsdz’ dzf | ff tAddiomiBtydizd v,

foN
;)
& e

J kydsdz j LOOjHjdedw hEhOtls dzj 5B R E
dS O3 HMmisizy ¢ o dzlz Is tc § dzdzj 2 d dz¥ s tc 301
dqdzd 6, MW Bdddtctseo Odedets] tWOMY dMOded j dzO
dzj tzepez wOMY dMOdzdd. o¢HBJddMisteOYyd™y B
LOddzlsj tej Mtseo Odzdz’ | Mlsstetsde o dzj MJ dzadk
dz! dzts Mdztsy dets. [ MtsB § dedzs SMistes 1 IsO § ot
Mes2 & Misdesmis ( . Cls sy Gfplyvs OdBs~ t&rH widsjfiply,
Cts BBls HBRO. uvOCY] odzdwjls dzgj HisTlskz{ dz
dzj sotstedisjdz' detsj jVY BSCOL Odzd ] . Il O¢
A3 tetso Odzedw EZyoh deafmw d dr tSHdIs jf dzj 2
n, JOgOjsidlo dds MGE OL Ols' Mw dz0@ EZyjBdetsdz  t
Yofmskze dJdqdaWstedzdtetso Odzedy t t6OMYf dmOdzed d
On tcsdMatsHdls © IstceOHdyddadets?2 W tstcd3y

- CdopmupoBaHHoe
pacnucaHue BBIBELINBACTCS B
GyMaXKHOM BHJIE PAZIOM C

YUHUTEIbCKON

w—*nssmﬁ_ﬁ_mq—-&_qq_.s—

>

§oONIITIOOgN
") Q&IOQ—G‘S‘\I—O;

METOHHUCT coobiaer
KJIACCHBIM PYKOBOIHTEIISAIM

B (KOTOpBIE IIEpEenatoT
o [13MCcHCHHS B pacTICaHHH HH(OPMALHIO YIECHIKAM)
o TeneoHy

tdfm. 1. [twécOdzdL Oydw ddeW stcd3dtctsa Oc

=
= 3
< O
Eﬂq
mlsl
= =
—
5.2
OE
~

l1tcj HMNlsOo dzj dzdz" | 20 tod Mz dzC jzW 1% to dgijysftdsHdzdzt
MdzOB Y JdzadW EZyjdedStse ddsjsls dzgj Stslstster j daj HE

31



Bsd ") CwddyjMmlsot otcj dsj dzd LS tsH gl daC
dzj OB BYd4 Yomr ;

-dzj 9 sL By dets My Is - Hisdzj Misd dJdeW sted3dOyd® H S
EHOJIsmw dzf oM ), §iod HJAmEBo 5 Bzizd RdzMY &5 7S,
Zyoh dn-mw;

-dzj HsBMIsots SCtsd3dzzdzd C Oydd ( JdescGH@-1sB
odlsmw dLo jMmisdes © o jyjtedzdj d desydzr j yofmr

Iy 1Iss ECOLT" 90]jIls d&zO tMmistclzt dzj tseasa BH J-
9 Odzdw EZyoOh drMmw B oL oy lis patlzr &' » HdE tots )
ots? dBOMMBe i3 Lo O3 BB JIs MisOIs! tsB d3J dz
ydodz: dz@ §j MmMjlsd, BHAOSt d cfHjjtdp'r [, 5 LiPHAEGlEE
¢ OdzO dz, Colsster di3 fsdz' L ¥ IsiMw  sSHdztso toj d3] dzdzts
d dpHdMBsEBA, ftced dmMfsdz LsoaOdzedd 1 Istsets
H ts dzy dz' BzHEIS otlkzydzzr dL d3d dgv Is! Mo tss 9 jtc
Sdzts tsBdztso dzvv j Ismyw O BJIssHdMmMlskz ftedHjIsmw
Ylstse' ftesmMd3OIsted 9 Ols!j dzgdavts Wes teldgOusgj dztf B | H dzvv 1

1 st sz f sdmME bkdzde j temMOdz! dztsc 5, LW jCls
IS Oydd wodw jlkMmw OCkkOd dts?2 L OHOY?. |
fesh dMYysd Lo Odafhs taddivdzis didetste Oulgdats2?2 d dz¥ s to
flsj &g , Mshsisg®2ds @ odii. CodgdBs e 5 ) dzd &3 s B  dz?

)| AtsH] dMMmdzj Hsea Odzdw™Y B'" dzd tWWOL OB 5ls Odz
Hisdzy dzgs Misslse jlsMisotso Ols! flosctcOBRds,] B f

1. Hd&W OHdBdddMmlstcOlsds dzs?2 yYOMlsd MO O:

1.1. t©OLtj"Ol! HEBOs dzj dzd j , dusj@irzjRdzd it ta
Bjsse, CdzOmMMtse, HJOf OL sdzse HOI, otcj d3j dac

1.2. t©OLtjhdls! HBBOOodzjdzedj, bkHOdzj dad j
o[fr]l]’tsdzJLIthq’.-. bCOLOddz j o' hj ©BI jCIsT ;

. ©OLtEjhdls! HcBOodzjdzdj ko jHtsddj dd.
Izrt{LISsz;Q 5 ©OLd&dydr A MsB' sdwh o ydLded N

1.4. ddijls' kHsBd 2 d feshmlss? ddlsj el j?

2. Hd&v Cddjdsmis?2 yOmlsd MOA0O:

2.1. fLotdvsls fshdOkicds Ols! tOMY dMoO
"steROIl ] (dz® IsjSkhizes dzjHjdzs o yjlsrtej dzjr

2. 2. foLotdkyo®Osy ciiR@ly MOddj o' Bde-O dzdzt
dzzs  dzgjHjdz (g0 ISjCbkhbkes dgjHjdzd d yjlsr tey

2.3. d&jsls usedr 2 d StOmder 2 ddasjt¥j

3. Hov BsBdd dtsct §toddsyj ddw:

3. 1. sBd MfJydoe Ols oL BB dets M ls ¢ i tEts m3ts
ddzls j todzj sz ;

3.2. tBifMfjydeoOls! or oatsH tOMf dMOdedw dz
fs CddCb:;

3. 3. fsL otsdzv Is! ftosmdzOIsted 9 Ols teOMf d MO
WistedzOIlsj (dzO Isj Skhkzy dzgjuHjdzg d wydlsrtej dajt

3. 4. fsLotsdzv Is! ® bkHtsB O] ¢ is@dgPJs j ¢ tf dzg
Eydlsj dzv dzO dgj H j dz8 (d2O Isj Skhlz¥ dgjHjdzte d

32



3.5 dqd3j Is! EZHtBdz 2 d StwOfMmMdoer 2 ddalsj toW |
10 sMmd2MEsd tor dz¢j dJdaW sted3Oyd tsdzdf-~
Odzls tojh jdzd?2, t©0OLtOBSIsOdzadz = HAAVdzdNIsS) tsirlz. dz"
OdzOdzdL T B8C0OLOdz, yYlsts dzgd tSHABZO dqL B .Od

stsydes?2 Mlsjfjded. 1 MmMoewrd M 41 Isdd3, dzgpsBnts
HECIO CtdStejlsdet §f sH L OHOYd EBOdsE s dzj ¢
tcOL OB BISOIs! i todgjc QPR3 BlstSvWsdglf2 dL dtse d dz
qdz sted3Oydsdzdescts MO IS O.

skzh jmMsolzjls ddetsy jMlsots ddzemistckzdzj dzlstse , ]
Ols MO jsB tcOMYf d MOdzdw HdAzW h Ctsdzr . dtSLHOIS!
rdpress, Jooml a) , IsOC Wdc J R d3d igtctsSdzo L B ak
PHP, Java, JavaScript d Python.

dzd ttOmMmdiislstej dzr Wtej 2 BotsteCd Hdzw dzj MC ¢t
~ ¢0O0¢ Java Spring, PHP Laravel, PH
or s OwW fy! dZO0 MmMtlse jlsMmisodd dets " o lpr8-O dz® o
Pyt hon Django, IO0¢ C0O0¢C dz { tzdzdatsfy
Wicj 2 BostcC O Django [ 6] HdAzv Mmte-H Odz
dzO Django tj OdzdL s9 Odz" dzO tsMmdztso
Isj tedzO (o] Oy Odzdzs Hdzv Dj ango) .
| BO tcOBtslsr §f OlsjtedzO MVC.,

+ « [ Model .
R e
gt KpaHuT gaHHsle n oBHoBRART ™
Pl g w e
> View, npw HeofxognMocTi. G ey, W
d ‘-\‘»"' ‘ AT -
@
* ';"/

- 4 g
Py
a0
DBpabaTbiBacT KOMaHALI OtobpaxaeTca Ha 3KpaHe
NoNbL30BETENA, W YNPAENAET | z. Iepegaua coodieHIA 0 HAKATHH - Metto
AaHHeivn Model (a06aenAeT,| Hemmmmccmcccm—————— - Knonkm
CTUPAET UMK M3MEHAET) 0@" P - OkHa. rpagmea, Bugeo0
P »
o
& '
s Q2
1. HasmaTHe KHOMKH P _Q'.\,’
MBIIIH g ke
L

* - View MO®EeT aBTOMAaTHYeCKH

00HOB.TATLCA IPH H3MeHeHIH

MOZe TH, IPH 3T0M MoIe Ik He

3HAET 0 CVILeCTEOBAHNH View HOJ'I b30BadTellb

N —~r

IRV IS N
ml—

NOFE-§IO BST
Q-
&
O
=

—FX IOV ©O0

=g Tu-n

5. [I0v1B30BATETE BHIHT
H3MeHeHHA

COBCEM.

tdm. 2. d&nd B3O MEOB SIs" § Olsls] tcdz

RMfsdz L soaOdzedy dB@EsHydzd MVT 5L 9 tsdzv@-Is sl
L" HOdzdzr = d odezlstej dzdzj 2 dzsedSd 4 ted dztsy § dzo
Django dqdiddls MsehBbdasg tetizE 2 ORBIS®Hr 2 § L ¢
zOMmMmr dBsHjdzj?2 fscttOdBizdteso Odzdwy fp Mikh dz
teJ HMIsOo dzj ZOORM: | (3O OB SIS

33



XpaHunuile AaHHbIX.
MonyyeHne gaHHbIX

ORM Kog
A
CepBuchl.
YnpasneHve gaHHbIMK

t dMEk distés j3IBO tORM SIS

1 tod dztsy j dzd W MsLHOdzdz | fp ftsditsh s ¥ Dj an;
~Blsw Pyvhbemw wgdalsjtcftcjlsdtclzj d3r d3 wL '™ Ctsd3
g3 JIs oMmMlstetsj dedz” j N OB dztsdzr OH B dzd MistdPIs 5 t6 ¢
hdtedls:. Django dimftsd Likzjls wiL ¢ ftotsetcOd3C
HJ dzg sdz Wodzw jJIsfqw BHdzdd3 dL AfOels hnts dacks Ssiaizd
tcso Odzgdz" = WL CBso .

Il Mtslse jIsMmise d (MVE) Y @isld fzgdz® Otz L tc OB tels ¢ O

Bfteso Oded W BsHj dzj 2 §ted dztsy j dad v .

] ©OkCOr ftjHdjlsds? B &Ofisd (tOMydmno
jChktso, dqdWstekOydY & Cokster n HBd) O ftoc

¢ &OMmMr ;

‘Eudls] dzw

-ftejHABG IsT ;

-COBddzj IsT ;

-otoj d@3gj dzdz | ddzlsjtco Odzr (Hdzv tOMmf dMOded W

-ddzlsj tco Odzr HOI (Hd&zY Istsets, ylsser Pz ls:
fdMOdedwY Hdzw twOLde n fjtedBHBe otcj d3j dad)

-EtesCd o tOMmf dMOdzed d ;

- OMYy dMOded W ;

-Bfs9 jh jdzdw.

atsLde O C dzOMMmr dBsHjdzj 2, EdzOMmdzj H tDfa@ydzdz j
Model.

{ OLo jtodzklsOV TMistekClskic® § &zOMmtse &EHj dzj
mMezdzC j 4.

34



______

-------

I
IZ:.':: t.Meta
tdfp. 4. (OLojtodzlsOW MlstekSlsktcO® ¢ d&zO

glstsdls tslsdzjisdls!, Yyl o ¢ dBiHOdk,] 236tE (] tdzjj
Elsiw IsOCYJ BGlsdesh jdzedw d3d Y HE dtsHj dzv o3, L (
j St dBsHjdzd o LOsadmddtsMmisd ls ff sdzj 2 .

v 0§, ktstd o ledd)d pxbmcd o L dstiyh MAz0yod
dzd, LOLjd s ddalsjtco Odzlz o toj d3jtfdeds (tfints tiseH jdHsj
f sdstsh d i toj H joddgridgdey {fif dsHd@We@ifmdndering = ['day",
"time_interval"].

vOCYd o WO2dzOR dBBHJjdi?2 LOHOsIsMY BEtOC
v O¢, s tcd HJ dzj dzdzseta © dzOtniBOMAOEB)QP dzd U J dzc
uni que_toget'dary "Hd&Y tftweadyd nterval ", "ti
d bsdz 34 tOMfdmMOdzdd ML HOIS! PtesC M BGH

oty d3djdzd, BEHJI of"ojHjdsts dMCdzs yjdedyg, d

1T dzd tejOdzdL B9 Odzr e HMIsOo dzj dzd W [HAEY O
stsets yYlstsB "’ fMH j dzO s oL By de" B3 BlstsBtoOY § «
Bl jClstse, MsLHOdzdz" = dO GMmdese j dEsH  dzj 2
LOtcj edMmMistcdtetso Ols L Isd dsHjdzd o OHdldddml
min.py).

35



[ dzv yOMmilsd ddsH | &&BpDOda ' dgs Odidn tPwdrdar j ¢ dzOMm
(dL f{ tetsfls tcforda) s § @adEERpinmiz

 dzv  yoOfmlsd diEsHjdzj 2 G BlstcjBtso Odzts! 6 tsL H
hdj SMadefféymd 4§ jtej sftej Hjdvehdj § Bles GChylgte s
¢ Orfiodel fields, widgets

10Isjd3 4+ Isd € d&zOMmMmr Br dzd L OtjcecdmistcdPtetso O
sdodes?2  Odzj dzd fftoed Y od3tsh d dzOMdzj Hiso @ded W ¢
o 0Odzd v fofmad@tc j e dMistcdtectseo Odzdztse ts € dzOMMO.

[ dzv kRZtesGCtse o OHMBJdAdMIsteOIlsdo dzs?2 yQ@fglsd
osdzv 2 h ] HOCIsdtoctso OlslLesserg Zjc & () ¢ d&zOfgM@ets 2  dzc
[ dzv MtsLHOddwY d tjHOCIsdtetseo OdzedwY tOMmY d iy
rdz MsLHOdZ CSd&zOMM Ti meTabl eAdmi n dzOmMdzj H
zOmMmj B" dz ff jto] Gifflieg H j dzj dz § OtcOd3j Iste
] OOdgliness r dz ftedtcOo dzj dz BOMMEssdninlime | SIS
fsLosdzddzts tcjHOSCISdese Ols dedztz( zfiplsd 3 W 1S HSIlS I
hdrmw € B ITinEtdEe( EQAMPIFIPOdzd j ) o t©OARE OR ©H

b Oz d ydets tOL tcOB 5Is Odz ftoj HiNIEOI teddzd W
viewspy W O2 dzj ftoes] SISO B" dzd t©OL OB BSIsSOdz d3d
OB st B jCIkse dL BOL'" HOdd = ftoddztsy j
20 Mlstc ©dzd y OtEBmplat€ke dzts dzts 0 (

-classlisti d3j ssH f sLotdvw jIs f tsdzizydls! dL B C
h € tsdzr |, Wstcdidtetso Odzdzr 2 o BdzsCd dL BEGCO ¢

-class scheduled3j stsH ftsLotdzv jIs ftsdazzydls'y-dL B
dz" | HdzW 9" oesHO ttOMfdmMOdzdw HddzvW C dZzOMMO dat

- teacher _schedule d3j IstsH f sSL o tsdzv j Is HfGsdeke y=d Ists B i djL
ey dz" j] HdzW 9" atsHO tOMf dMOdedw Hddzv Eydlsjc

-teachers list d@3j IssH ftsLotdzw jIs fsdazkzydls! dL BC
h € tsdzr .

lurlsW ©2dzy ftwddzsy jdedw B'" dzd B e HJ ¢z dg
hdds MO2Is0O:

-cfzls Cladmr2EddLetc 9 OjIs HsMiskzyf € OH K]z
fp©20g@god  j § H ] tedzd o3

-cfzlsty C-sisQPOjIs MfdMse ¢ dzOMMsyg - C
Is ts gl&slistW O 2 \de®@;,

-¢cfzls! C schigdblRilstzled tcr 9 Oj s tOMf dmMOded j  dz0O
dzj H jd® @ tcj HJ dzj dzdzs e 5 € dzO fny ) Gasdigchedindf © &2 dzOts o
view;

-¢cfkzlst Ctealih@@ R EtLr 9 0jIs M dMsC Eydhdsj dzj =
9 Odzd J 03 teBgherdist OO 2 de@;

-¢cfEzls! Cteatherclkedute/slIsC tc” 9 0j s twOMY d MOdzd j
fk: dzgjHjdz2 Hdzw ftejH] dzj dzdets ¢ 5 clasgsfiegutzy
W 02 \de@.

sdzd j dzsp ¢ Ow yOfmls: MO2IO tj OdzdL s9 OdzO
17T dzd MsLHOd 1 CMCdzsLdode | Misddzds €£SHlstsly
skztc. [ ded o € dzt yQ@fvis CoO tdisjayj Cts fCddapPOT s o € d Hto

36

N W



Odzd 3OYyds . dc jHyjtdafdttddse Orizsl® Qo WIS d dids-j tc OF
s2 MmMiststetsdzj .

] dzO9 dzOwW yOMmls: Cdzd § dzlsmC 52 yYOMmldDjngd ©2 Is C
tej HMIsOo dzv j Is MisB E@mplaad 5 5 telzON ¢ BnRisZtEEg ) €20
Mis©o ¢ O BBdpytHorsHHA®Y da0 o9 SH O H Odzdz’ =, i sdzlz yj da
iews( f tej HMIsOo dzj dad 2 ) .

r dzvw  Cdzd j delsmCts?2 yoOMmlsd MO2AISO B dz ML HOC

z OB datsddzxhtmlw o dzv j Isfpw B OLtsor d3 "N OB dzsdzs el H dz
zsdz dzOfMmdzj HEzBlZcHGCEZ PR SOP. 1 1 Issd3 h OB dzts dz
HESC Iz d3d dzls WaF-8MQR IsiPs Als ud MS dd ted mMiztefmr .,  dmy
stylecssifts Mls d dzv dzdCSSag€criptjafjtst jMSC tod ff Is OdgfaScEh W L '
vOC Y4 © h OB dzts dzjcontetittcd dgjj dizjstelz B diztsIE | B ERZHj IS
mMv MHjteyddiisy Htokzedrmr N OB ddztsdzse ftod § j to]
mMo210.

z OB dz&xlgdulehtmi slseo j yOJjIls L O o" atsH M JPGEO ¢
dzd ydi MO2A0O.

z OB dz8ads scheduldhtmi slseo j yOJIs L O o atsH tOMmMYy dfr
fwidgj H] dz2Z HdzW o' BteOdzdzte 5 ¢ dzOMMO.

z OB ddsadherslisthtimitslseo j yOjls L O or atsH Mfdme O |

z OB dasagherschedulehtmitsilse j yOJIs L O o' atsH tOMY d f
fwlils! dzgjHjdz2 HdzW or BteOdedetse s kZydlsj dzv .

CSSMisddzd dMmytsd? L2 B J o { xdglacysdeds Y
W O2 djarmoY o dzv j Isfqpw  MIsOIsduy MSddyz toj Mtemtsds.
tcj Mz tc ®elingsoO2 dzj Htoddzsy J dzdWv dzOd3 ff slst@ j-B 59 (
dzze HdtjSCIsdelkz STATI C URL = "/ staticl'

RMY sdz' L &SSOz gzj 2 f tsL 9 5dzd dzts MPR Js @O Isfts dzf dzl
odzj COIsjdz dgr &3 Hdzw ftsdzt L ts9 Olsj dzv , O OCYJ
Ldzj 3f delsOds MO O f ted hafes(dsst e Hf e jHiss ¢ ffd©dndg
fted dzOo jHjdzdd dzO dzjcts CktemMtsteO® 3" h d) .

vO¢ fted dzOo jHJjdzdd SCktemMsO d&BYf B@isE o M
BicOIs' e.
pdzOdsedudsts, ftod f thagsd dd o dgj deji da§ e Qpdn Pls C
i34 dzls O f dL ) dzj lwckgragndtf EOeiP] lsdesdO j Isw jor H |
dzj dzdzsG s HdgwW dzgj Hy dzd o wWOMY dMOdzd (.

l sdida@gsSmisddzy 2 Hd&zw ftedHOddw Cdzdj des € 52
dzsets o dHO diaMaSEdainC ¢ f g .
JavaScripn ¢ tcd fDgangols ©S ¥ J § H C dzt yOs smw COEC Ml
) MtsL H O ddasdizzsoy jiada§atptn C o d § Is T or ff sdzdaW ¢ Is

A d
fn ¢
(]
o

<

90 dgr n WEdC yd?2.

lted LOctelkzL €] MbtcOddy" ©OMY d @iy Is dz
Ui mMS&d orf L' oapdiimis tc BgatbdplbaddzJ stsH j ftetsdfMa tSH
Wikzdze¢ydd openFirstSchedule G(tlstster?2 (Lo
OmMf dMOded j d3 ( 8 S ZOHSEZ HdzV Isj SCkPMJj2 da HJ dzc

37



D %
~ N

dzs yJ ded 4 B YHE 9CdZOHSC OB ftotsdmn
| ySchedul e ColststeOv { tsdzever®df Gis dzts d3

o
=
->g%~>55 -

ydqw fill Subjects fLotsdzw jIs ttOME tol
d o LOsadmMddismisd Gls d&OL o OddWw {f togj |
dzj dzdzse 5 C zOMMO) .

Y gad | fCil lal Subjects LotV jls to
d sOdd © LOsadMddsmMisd Bls dHOL 9 O
d J

-8 0L
°oOF GO =o

J
dzse s ¢ dzOMmMO) .

d sftcjH]jdzj dz dzOB I Yo jlIlstse, H dz

YJ ded 2 3etz@gmMz®L yy® jls 6 j dzjtedtclzj

d

J

g§== "gIOQKOTS
ORSZFOEG .

TS
&
O
c
Q.

ML HOI! & ddz' detsj
22O f zOlWtstcdsj Andr d (fMtsekzOMmdes dMmidzj H 5
dzd s dMmftsdz Lkzsls Isj dzj W sdzr  dzPdzle jlsc=st@d tdftda@s
Mtcj H' ©OLtWOBBISSd HdY t©6OLKOBBISSCd ditse d dz! ¢
Android Studio] 5] . [ dz20 dzOd B tsdzj j |DES dixizts MeOdz Ao pr tisdz G
AndroiddzO® Mmj etsHdawh dgd?2 dBsdzj dzls. RrRMY sdz' L -0 Odzg
ded v , JavadXDtlin, Hdzv ©OLOBISSd o HOddts?2 Miskzr

[BO wLrCO HBMISOLydzsts W EkZdzC ydtsdzOdz' dz
OOdzdL O ftojddszh jmlse Java d Kotlin Hdv
COyjMmse ] BMdteodtsets WL "™ CO BN dzs fteddgvIsts t
M i3y dedzesets s McOodzj dzed¥ M Java, lCtrls
dmMfsdz! Lsea Odzdd oMMy BdBAIBISjCd Java thMisOs

Il " Bste HAdzv Ko®n dgAdreadStudiof sL o sdzddz dmy sdzr L
disf steclsdtclzj di3r = BdBdZdtslsj ¢ [ 1] 3 fdfw sL H Odac

- RoomS OQRM-C ts d3ff ts dzj AdmdsoidH dzw

-Coroutines Hdw MsLHOdwY OMddz tctsdzdz” -

-AndroidKTX € ©C dzOB tstc  An@rjd AlPlte Katlid [2];
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The article discusses the issue ofjamizing interaction with schoolchildren in rural areas,
investigates options for solving this problem using various technologies. Based on the results of the
study, it is proposed to develop a website and an agsdcimobile application. To accomplidiet
task, the Django framework in Python for developing a website and Android Studio for a mobile
application in Kotlin were chosen.
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OBbEM MPOAAXK
MECAL, NEPMOAbI (mAH. py6.)
AHBapb 1 17,99
Qeppanb 2 23,57
MapTt 3 25,54
Anpenb 4 24,63
MapTt 5 24,43
MioHb 6 26,12
Uionb 7 27,93
ABrycr 8 25,91
CeHTAbpb 9 24,90
OKTABpb 10 22,36
HoAbpb 11 23,83
Hekabpb 12 22,24
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Wionb 19 25,63 29,68
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The article sets the task of considering the implementation of automated work with data on
the personnel of the enterpe, including subsystems for storing immhation in the database about
the employees of the enterprise, their experienagacts, and provided documents. The functions
of forming and printing documents are included.

Keywords: HR department, accountingtabase, software, mathematical adefh document.
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ZtcOo dzj dzgdv, MmMtsH jtey O dj BHdzz ddzd dzj ME tsdz! ¢
1 OHOYO TsEHhdO dL smdztso dzr - LOHOY Is] 5t
ZtcOo dzj dzd 2 , CslsstcOW mMemMistsd Is 9

(ddzlsj gypxzOd W ¥ | toj day Odz' dats IthO?deJ:—:GtZ»j(XiZ}ZD",V

FHtso dzj se tstow s h j g ts Is ©O¢ dZzOL " 9 O d&3" d3 dz0 Yy O
H O dzdzy(ap¥F ¥ [1-2]:

[ O &3OIduj MC
Is
d

(D:

edy _
&—f(x y), xi[al,
y(a

——) ——)

v



rezeddd Mmhzse Odd, Istejslkjlsmy HeswRudls:
ftesAwhize yjtejL MOyddedzz®s bktsyllk

Rdzy j dgj ez yOMmkts ftedrtsHdlsMw MisOdzS do Ols
dqLHjdd?2 ddzd bjrdsdtecdyjmMSédrn ftetsyj Mo,
Wstedsz dzd telz j sfpw  d d3j dzdzs o o dHJ JH.dWMN j fiply ez
Btsdzt hddzmlses LOHOY ftsj SCIsdetso Odedw, MmowrL C
HodyYJdedwV Isjdz, o Ctsdej ydesds muyd sy, MmeotsH dlIsf
dzj dzd 2. v OS] HWWjtejdydOd dF | EtOadzi dzd"
yddzj, BdtsdsdddiczecEdtsaedapmisv s dzOEZzS< d.

[jlstsHT tojh jdedv BT Cdztso jdedzr & HAWW jtojc
tcOLBdIs! d&O MdzjHkzshdj ctkzffr: ctwOWdyj M¢
ydq mdzj dedze" J .

s Mty Odzj ded®, dzdh! Byjdy daj Bdesecdd dut
or ydmdazdlsj dz'. dz'ins { ds@dglzdz yd dzj dedzr §| d3j IstsH '™ to
dz" = kZtcOQodzjdzd?2 dcetcOBls o 0Oy dzz¥ totsdz 9 ff toC
ssets, o dzOfmlsswh jj otejdBY WwWodzWws Isfqpw tsfdesoe
2Oz dsdpts: dzd yj MSCdr LOHOY, ®fdMmr a0j Bdy.HIW W,

[BIl JCIstsd3 dMmMfmMdzj Hiso Odzedw wWodzw e Isfpw HdW W J t

ltejHBIssd3 dMMmdzi Hise Odedw weodzw jlsfw W+ OH O
WitejdydOdz' desets kteO@oadzj dzgdv ([ v) .

Ajdzos dimimdzj Hise OdzdWw wWodzw jIsw tcOL (OB Sl
dzdj LOHOYyd stshd HddY [ruve.

[ dz sfylsd y j ded W f sflsOo dzj dedets?2 vy j dzd dfsB R
ud :

T dLiEzuydls: ydmdzj dzgdz" § BjIstsHr tjhjdadw L (
or ftsdzdzdls' wBL tstc ftosctcOdRdRRde = ftotsHEZEC Lk
or ftsdzdzdls: wBtshmdeseo Odzd] Htesj Clsder = toj
COL ttOBSIsOIs! ftoddztsy j dedij L OHPIYG] dzsiashi

Jrvuve.

zv tjh jdedw LOHOYd sthd hisy ds dJdgtf sdz
f1elsjtedzets?2 OdzgjBter (ws¢d dqdzd dHBBOIj BBOIsdyj M
foslswy jdzdd dzj MS sdz L£Q@cB" Jff € Ashglt]] twhs] stte(XE@liE | . dzdz"
MatLab, Maple,Maximad Mat hemat i c a, Cslstster § dmf s d
FHtsBdz" 2 ddzlsjtew j2Mm ftsdz LtsoOIlsy dzv, te@Lr dzd y
L Olstster O BOSHYJ ©WOLEJyd J GOV dud MSdJ
ssets, ds|] dzgj IstcjBlkztls tsls MiskH | dzlsttstea3g[O { tc
BJteseo Odzdw, HsLotsdzvel 1 Codsdidls! 56 tots d3dzt
ftosctcOdBd3, tslsmdzj ydo Odedw tshdeBC.

[Mdeso dzets?2 ftosB dz dZ3s?2 MY sdz! L tso Odad Wdz-4 s ¢
sO¢CMdMm d ¢ tsd3OdzH " .

t OmMmdssisted s tejh jddj LOHOUd stshd & ¢t
Maple[ 3] d&zO CdeSte) sdzetsdz §f ted d5d t6J .

_ c -
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) tod d3j ! yd fdzd s j Jdzls j ¢ Oz HdW W toj dayc

g—i:g, y(0) 4dz0 s8] NS Y Ok=9d
l sdzzyd o3 yd mdzj dzdzts§ oo iglsiisf@  offz ClsAscajtsgid .1 2w
stsydzr | tojhjdzedvw LOHOYd ftej HMIsSOs dzj dets dzO
>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:= %&y(x)g 2V ic=y(0) 2
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=numerimethod=classical[foreuler],value=arr);
3 [% y(x)] % > [% y(x)] :

l- % 1. %
1.00250312¢ 1.002377634
1.01005016F 1.00979606
1.022755034

1.0408107 78
1.064494456t
1.09417428f
1.130319118

1.17351086 ‘
1.22446007H¢
1.284025404

4
Al
a\
g
N
N

P oo~ o~ wNBER O
P oo~ o ~wNPRO
=
o
o
W
®
o
ro
o
®

>pl:=plotdodeploj(F, [x,y(X)], 0..1,title=" | tOW d& toj h j dedw- H d 4
dzs G 5 z tc O ditzfprizf[T"™ES,ITALIC ,14], labelss [ " X!, " yfij,
labelfont[TIMES,ITALIC,13], labeldirections[HORIZONTAL, VERTICAL],
xtickmarks=4, ytickmarks=6, color=green legend " [ J IstsH - 1 k2d
s Iz Is Ehiokhess1):

>p2:=plots[odeplot](F1, [x,y(X)], 0..1, labels=[x,"y"], color=blue, gie
end="[jlsH (2d&jtO®",thickness=1):

>p3: =pl ot (exp(x”™2/4), x=0..dy" ,&otl bircr
ness=1):

>plots[display]({p1,p2,p3});
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Ipadux perenus dudPepenyiianvioz0 YPasHERLE

1.251

1.21

1.1

1.051

0 02 04 06 08 1
Legend x

hWleTon JAnepa
ToyHOoR pELIEHWE
Wleton FPyHre-KyTra

tdmt dtjdedj L OwMaple sthd o

sOC 3j Mkhjmsoksls yjdrj MO M &Ols
COdz! Sk ststetse [ 5] . o §odshi ¢ g jMmf #Olsd &
sstetse By dets dzj ¢ S s Bz SBEESH BRI FdzeOmyj s’

sO0Cd] SOd Sbdwiktst: ddijsls Mmkh jfylsag dadz :
sjtedzsj SO, HEmskzy ¢ dedds L Oftejh j d

HA3HAYEHWE CEPBUCA. OHnaliH Kanbkynarop MOXHO WCMOMNb30BaTk A8 NPOBEPKM PeLLeHns 3adadyu Kowu

Bua y' = f(x,y) .
\ ]

MaTremaTuKa OHnanH v MaremaTM4ecKMi aHanus ~

PelueHune oHnanH I ‘ BupgeonHcTpykyus ‘

X*y'-sin(x)*y = 4*x

® Wcronb3oeat 3aMeHy NEpPEMEHHBIX Y=t *v

O Vcnonksosatb MeToq Bapuauuun I"\pOVIBBCU'IbHDD’I NOCTOSIHHOW

[0 Haxoputs yacTHoe pelueHye npu y( 0 ) = 0

baokupamsl ckpunmo8 AdBlock (Adguard, uBlock) mozym nomewams kopperkmHol pabome

cepBuca. OgopmneHue 8 Word moxem Geims HedocmynHo

[insi nony4eHns peLLeHs CXOOHOE BbpakeHNe HeoOXoIMMO NPUBECTN K BUAY: ar(x)y ' + aa(x)y =

b(x) . Hanpumep, ansa v "-exp(x)=2*y ato Bypget y '-2*y=exp(x) .

tdm. 2. [ ddzO2dz S Odz' SdzvIstste

T ftsdzdzf® tsBL Bt Gtslstseor 7 ftosctcOdddz ot
Istsd3, Yl hejsdzdsw sdzjs d@@h dzsmp: . 1 MmeweL do -ip 1 |
tcOB BIsC | M Bidipsdaty)ydgdeicis
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jdzre twOLtOBBISSd ftoddztsy j dedWw ¢ vy dfdzj dzo
e WadeJlsan QoalstsdBzOIsdL Oydw tOMmyjlsO IsOE
{r f jtcosets fsteWHCO.

LtQ(O)d%dztE;J ftoeddzsy jdedj Htoj HdzOL dgOyj dets H d
99tHO HdWW jtoj dzyd Odz! desets EZteOo dzj dzad W
dzO=- s H J dad W ud mdzj dzdzts 6 ts ted h j ded W L Of
HOBd (dBjlstsH C22dzjte®, EkfMmtse jteh j dzMmise tso
jteh j dziiso 5o Odedz’ 2s sH R Is thyj s 5@ 2sgM@REj &0
j tOydtsdzdats? 5B tc OBsEAILISD )y j Iy jlstdbsits ¢ &z difety to W

I dzOR Y H J dad W ydmdzj dedetse s toj M j ded W L OH
By ssHOB] (B IssH ¢HOBMO, djlstsH [  dzdzO) ;

i ftojHMIsOo dzj dad W IsOB dzd yr L dzOy J dzd 2 tc j
ctcOWdSEtse WEdS ydd;

i erGctwlkzL € d yd mdzj Mzdzseit Exegl " j dzd 2 o

1 OH®BQd cOB Ols™ 9 O] iIsEts fftod dztsy j dad W :

T ddzlsjteW j2f HBdzyjdz BT Is! ftotsmisr o3, s&zH B
cts oatsMftedwisdw ftsdz' L tso Olsj dzv ;

T ftcddzsy jdedj Htsdydets B' Is! dzOf teOo dzj dzgts ¢
fsdz L tso Olsj dzv .

[ 2"l h desets W kS ydosdzdtieso Odzdwv t©OL B8OB OIs
Hd i3 dzgOdzdydjy Mmdzj Hikzeh jets Isjn ded WpelBdhisc s
umXeonCoreDutCore 2 Duo, AMDOpteronDualCor&uadCore sOC Is tiso- OV
sO© 1 44y ddd o"'hj (tjSthdsfyih? TE&BYI
[ 1 MoBSHdSEtSs HdMEBSoEets HfosMmMistcOdzmise O;
(ddzd 832Bd)sde” &3d (ddzd BB XZOB gPsREPlSOBYh + .

lted ftesj SIsdqeso Odedd fteddzsy j dzdwvw dMmyf sdz' L

- Mtoc jte@L tc O Blitrdséftdvisual Studio 2019;

- EPPlusi Bdded tsls j € O H dzv ) Bxcel ) dzf] &8 dz3th 'O szt ¥ s to
Office Open XML,

- NCalRiededzdtslsj SO Hdzw or ydmdzj dzgdvw dBOIsj o

- OxyPlotiBdB dzZdslIs j SO Hdzv ftsmistesj dzedw cStcOW (

Microsoft Visual Studioi dzd dzj 2 €O f tetsH Iz ¢ Isaslodzs QuOdsth @
ftosdtcOBBdsEts B M jyjddy d tWwH Htekzedn
ftiecsHEZCIST ¢ |f ScOBSEO®B OIs" BOG! d ¢ @ % d dats yig sz w y dnf
fsHHjtey CB2 ,IsjG ds@fffjcpf{afsy j dadw [ 4, 6

lrBtstc dd3j dgdes Mi crosoft Visual Studio
MsHjtey dls d&OBBK dJdhisttkzdij dzlstse Hdzvw MtsL HO
f zOdzdtcso Odzdw HB t©OLtWOBBISCd ftsdz L so Olsj &
Isi Misdtetso Odzd v , sls dzOH € d , OkOzdL © C0OyJ Mise C
Cedf ddzv ydv, L Of Mpdo@g Isfhw dzO dz¢ B 52

I Mmdzetseodzr §j wiLr €©d ¢ tctsc tad® dgusxfiad GHpvVBuadBasicV S 2 C
Visual C++ Visual F#( W 2 dz2€ yd s dzOdz! dg" 2 wL " C) . wWOCyJ |
fsLotsdzve hdj { tcvistatSidoiOr &@ QRytio®@Rubed Htclzc d n

l COyjMmbeaj vwL™"CO ftoscEPBRBJictso Odzgdw™w BT ¢
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_(rm(?dZJJ tOmMmiislsted &3 BBOIsj BOIsdUJ ME 5] BB | M
A d W

[ jbsH (RHptcPtosmisj2h d2 d&3j lstsh dtoj '€ JsdrdsW o
ftodd3d dgv j sfpw o GMdsesodtsd HdY Gtedj dzsdtetso ts-
fjtcosets fSGWHCO M dz2OyOdz' dz" d3d Ekmdzse dw d3qd
et jMise se Odzd ™ d J§Hddb g fatpdsts fyfld dj Istp) " jodade”
y(x)=y, 1 4, N. 1 OHOj &3 h hOe o yd fmdri=jxdsth,
c|‘y|+1 y +hf f i(?(’ y)’(i:()! 1’ 21

Il Emtse jteh j dzMmiseo tso Odzdzesd3 o3 stsH j dzs#z30dz n

5 ks fiyw U&B%thbsxhngx;%,L%OW;(g&q,W O LOLj& &O:
2 2

L de@ ded | zOf ttOo dzj ded W SV Jdzls | cgQdy g 5 ©
(;HE i

5. §,=Ta .y, . USRI,
|+E QIE |3L ,+,
ddzj Hzs h QW d3tquwq<;ouu'qwmsogymmm@zmgzm@@am
(.‘decu @hd (d3jlstsH C2w)tc O Uy A]j.tojlifwjldss? RisH
SftejHjdzVj B cetlztsy { tgd s gzdhfj dad jOdIs j ] NdgOka
dzO0f tc O o dzj dad j f 5 dzw q dzls jfg iz ydg. 7 vStEdie0
h ~
Y=+ (f n)-

dzv  kltsydzj dedv Efmtselsteh P dzfiyBse O dfcitsicds) dey
dlsj cOyddedzz® B OBBISCE COYHBGE L dz@yJ dad

1d dedvw B Y¥eyBhi(x y)d  mMbesdd  dbjtsOYyd s dd
yH =y %gf(x, y) f(xi, &'kﬁ) gk 172, RIsj 6tOyd tsdzdz” 2ts- tc s
Hsdzy O sy HEs SR HEBBIS ] fzs 6207 1 §"odf W trdmizj dzd
MsofOHEIs o Mitlse jlsMisoky h d§,°nY hv &l id o
s8N Ow yOMmis: Wiafd¥tzd s j dad 2

zdesis] ttOMfttsMmisttOdzj dzdJ o HwOCIsddCj t
skklsO Yjleo jtessets fBteWHSO Istsydasflsd:

k; = f(x, y)

a h hk, ¢
k2,i=f§$ "E’ Y % {
= oy 8y Fa



:g(K; 2, 2k k4,*)'3’i+1=yi +Pi OFN 1
I d3d IstsH Y dyH Odsmyp, W o dzv & Is fidlz" d3d o | @Oy J dzd ¥ 3
ljtotsy ftod B dzd > Dded s o f Bzd dz¥ j o3 taBBlHf dBj ¥
Dy =ﬂ(553g B9y.i 37y, i%,), =3 4,5 .. 1 O lsgj "3y djfirgz
y.‘ii—y. +y. 1T udfdzj dedetyd) § SHBIEPezdzy j B3 o HIWW
Ztc Qo dzj dgd=if(xy) d2On tsH d & Msslse jIsfise k2
Vi, :f(xiyl)). l sstets ftcd B dzdDy,j dlaPH] 3 H dAf' s 2 ¥ 1S to 3

dzpy' = (9yu1 ¥y i5y, iy). ¢ dzOdzdDydefeldy’ o3 [ fdzd o' f 5 dzc
JtG@']ds;&ths‘ ' ,qa (UL OHOdzdzOY ftojHj dz' dzOFf - § s¢C

s © jDss = P, O L Oisqg dg,, dyO =& B ) ftetslsd o dzsdz M dzlz v
h OdBdzj dz' h O] &B.

t OmMmdsslstced d3 d3j IstsH [ d dzdzO, Cslstster 2w o dzw
B SBHBR yYydmdzj dedztsets ddzlsj ctedtetso Odedw @Gi-d W W j
GOW, V., w5y, VdL o j Mmisdz , fsmdzj Hise Olsj dz! daets

L dzO W ydeg(%)(i=4,5 )t Mmdjnksh j2 mMAjdi. yl jeet
Hdzwe dzd 3 @2 N j&ts  fMdzjHEzs fyj 658 tej v ge@rd hdzd § 5 W

o=y +4—;(23ﬂ.3 yi 2y)il 45 .. 1 tsdkzyj ddzs § s &
odds o HWWJte] dydOg:tesy J kztafetagjndgddgd d3 L d
y,i(l)zf(x,f)). I sttt jdy jidedd zdzon sndd (5 W

Y=y %(M-z ayi W)ii 45 . ubcOmds djlssHE [ dd

ftsctej N datsiyls s vy L ag@Owdetslzd W tod B dzd 3 j dzdzts o' yd oz
u——\y W1 st ssdl, Qejhddts  dspEssy Y Edd

Vi © f(x.¥7),  cHyOHIOdzazOY {8 5 i § dets HE " Q@ jh i fital ™ v d
dq a5 Bazdy ©21 jj Mdiwke Tisplssw0u) Gt o
mad 3" . R dzOylpts mis mdkdf dajis odzjfesddgiHIf@RE 2 d3j dz
(dz2Oyd dzOw M Jifs® ) Mils dzticaits { dBsd3 dZ2ZOH s § J o My
c dz0yOdz! dz" 2 BltcjL tsCe.

] asHds?2 ddaW stcdzOydj?2 o tOLOBOIST 8 O ABisC
WEdS ydw ®ls Hebkn §jtej dj dedg B, fdeky Oh C
Odz' detse s ktcOo dzj dzd v ;

TLdOyY) &2V dzOyOdkz® d Stdzy® dMmMmdzj HEzj BSEt

T dz2OyOdz! detsj HtedBdzdy § ded j ;
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Tygmzs tcOLBdj dzdwvw tslstej L € O;

T ssydzsmils! o ydmdzj ded2, 6O X4 ydmazs L
ZO 1 CtcOdz HjMWIsdyder = HtetsB § 2 ;
BjIssHT, Cwlstster j BkzHEI ftodd3j daj dz@r f tod
FratHdets? JdaW stedsOyd 4 2 :
OBdzd yr L dzOuj dzd?2, {§Yosdizyjddz » f§ted toj

Jdzdw s dzj o jtodes ©9 jHJdadz = ¢t
tsdziz yJ dzdz’ = MBEkégdzj dzdz" = toj " j dac
3 {f toj Hifnds@ o ffidg dizds & jddpp dzO W C & Idst
H ledzguc[qé, cl OOdzj Istp™- e,

mMdzj dzgd2e&. 1 teddztsy jdedj tsdeOh j
tc O tslslz l;’tec{dztsx;dzqw dzO f tod d3j

B BoiumMcnenue o BLIKHOBEHHBIX avddepeHUnansHbix YpaBHEHMIA O
Cnpaeka B A
Beon GyHKLMM Tpadmk pemeHMA PesSyNbTaTh BLUMCIISHMA
y' = £(x vy ~|) ? Sftnep-Koms Pyure-Kyrr Myeu || Anamc
‘x *y/2 1 annll | b |
1,25 .
1 X Y
IlapameTpE m 0 1
a={0 b= 1.2 1 0,1 1,0025
2 0,2 1,010044
%.=|0 Vo= 3 0,3 1,022745
4 0,4 1,040797
1,15 - -
N=10 £=10~ (-6 ) 5 0,5 1,064475
6 0,6 1,094147
7 0,7 1,130281
o 5L g |o,8 1,173458
Oznoma: rosue ° 0,9 1,224386
[ sitnepa 10 |1 1,283922
[ xopa 1,05
[ mrepaumonnan obpaforxa
Pyere-KyrTa 4-ro nopaoxa 1
Muoromarosue
[ Mpnna 0 0.5 1
I T
[] Bemon pesyasrazos o — meToa Pynre-Kytra  — metoa Mwika
| HaiiTm pewmeHue I — MmeToa Anamca

{ B ZOo dzOY W stedO. [ jLbEd SOLT t

z04a . JaJHq’Is@)g.IWtdmgc{xanfmaJammlﬁmw 2, M cOs

h[ﬂ-EEIHJ'IE BBOAA EIbIF}EH{EHHIﬁ: -~

2 - Wenele yMcna

2.3 - gecATWUHBIE YUKMCNa
Pi - umcno My

¥, Y - NEpeMBEHHbIE

+ - onepaTop CAoHeHna
- - ONepaTop BeYHMTAHKWA

* - onepaTop YMHOMEHKUA

/ - onepatop AeneHKUA

sqrifx) - ocNepaLmMA M3BNEUEHMA KOPHA K3 X
pow(x, y) - onepauma B03BEEAEHMA X B Y
In{x) - HaTypanbHblA norapudm x

exp(x) - IKCNOHEeHTA X

sin(x) - cMHyC X

CO5(X) - HOCHHYC X

tdt). vftcO0oaC0O s osotsHlk Wk ydd
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yANOXct
z Oc6

2.
3.
z 0O 4.

1 OH 02 4d(,b=1,3H0,ddjNstt0:;, 2U=10

Irejtedls
1 O di3d Is §

BjIStHT
C sy C bz

c1LO2Hdls

toj h j dac

yANOXct

52 tc Oelze] Is J

jLbEd 5Ol

[ dzv

L Istststs  dzj

dzj ¢l 9tsH

s Excel dz/dls @ I 18 dis Ods

od Mk dats ¢

td

6) .

0630p nanok

X

Buibepure mecTo coxpanerms daina.

h Pabounit cron

@ OneDrive

» Angexcdncx

3 Anexceit Porozun

B8 3vor komnsiorep

1 Enbavorexn

@¥ Cemns

[E5] Nawens ynpaenenna

& Kopsuna
hearthstone_card_generator-master
Beb6-cepeep Python
Aocyr

o< ]

Cosaars nanky OTmena

£ .

Il Btste d3d MO M tcOdzj ded W

Bj Mists fEqtcOdz

W 022 dzO

= Hosan knura 02-03-2021 21.48.32 - Excel
DA TNABHAA BCTABKA PASMETKA CTPAHWLIBI QOPMYTHI JAHHBIE PELIEH3WPOBAHWE BKMA
m, X
D é Calibri -1 -
E=

BcragnTs v BcraswTe 3
Bydep obmena LWpugt BolpaEHHEaHNE Crw

Al fr

A I B C D E F G H J K L M N 0 P

1

2 meTog, Sitnepa-Kowu meTog, PyHre-KyTtTa metog MuaHa meTog Agamca

3 i X Y i X Y i X Y i X Y

4 0 0 1 0 0 1 0 0 1 0 0 1

5 1 0,1 1,0025 1 0,1 1,002503 1 0,1 1,002503 1 0,1 1,002503
6 2 0,2 1,010044 2 0,2 1,01005 2 0,2 1,01005 2 0,2 1,01005
7 3 0,3 1,022745 3 0,3 1,022755 3 0,3 1,022755 3 0,3 1,022755
3 4 0,4 1,040797 4 0,4 1,040811 4 0,4 1,040811 4 0,4 1,040811
g 5 0,5 1,064475 5 0,5 1,064494 5 0,5 1,064494 5 0,5 1,064494
10 6 0,6 1,094147 6 0,6 1,094174 6 0,6 1,004174 6 0,6 1,094174
11 7 0,7 1,130281 7 0,7 1,130319 7 0,7 1,130319 7 0,7 1,130319
12 8 0,8 1,173458 8 0,8 1,173511 8 0,8 1,173511 8 0,8 1,173511
13 ) 0,9 1,224386 ) 0,9 1,22446 9 0,9 1,22446 9 0,9 1,22446
14 10 1 1,283922 10 1 1,284025 10 1 1,284025 10 1 1,284025
15

16

==

Q.

©

Q.
& 11Ir s O K

mc—rg_—l—l—lﬁ—lﬂ
NOgsoo+—-og
X “o'* '*ﬁ_l— =

i

oy 15 fsf o
Y4 dz’

d Odz' dzr =
sdzdzj dz sBL tstc ff totsc tc O dzdzdz"
sdzdzj dets tsB sfMdatse Odzd |
tc O B 5 IsOdgt=izdif jte dedr d ) dzj dzdzts §
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This article discusses the development of an application for the numerical solution of the
Cauchy problem using orstep and multstep methods. It was developed in the C # programming
language in the Microsoft Visual Studio environment. The object, supjgpose and objectives of
the research are described. The application will reduce the time for processing and receiving r
sults in electronic form and etinate the appearance of errors.
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Bonpoc Nz 1 BeeguTe NpaBHILHELE OTBET

[VkaxuTe 1Ba mpexdoxenns, 8 ~| A U1
KOTOPBIX BEPHO TepeIana

TVIABHAS undopmanus, b) 02
codepRAMANACH B TEKCTe.

3anAmHTe HOMepa 3THX B) 13
npelIoKeHHH YHCIAMHE (0

NOPAIKY). I) 4

1) HcKyCCTBO OPHIaAMH,
001bMAA YaCTh YCJIOBHBIX
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1 MpoUMTAIATE DParMeHT CNOBAPHOM CTATEM, B KOTOPOM NPMEOAATCA SHAYEHUA cnoBa TOH. Onpeneé‘
2 B 0fHOM 13 MPMBELEHHBIX HUHE CNOB A0NYLLEeHa ownika B nocTaHoBKe yaapernd: HEBEPHO Boine:
3 9. YKakuTe BapWaHTbl OTEETOE, B KOTOPLIX B0 BCEX CNOBaX 0AHOMD pAda NponyweHa EE3YEBDHBF|
4 10. ¥KEKWTE BAPUEHTEI 0TBETOE, B KOTOPLIX B0 BCEX CNOBaX 0AHOM0 PAAE NPOMYLLEHS 0AHE M Ta:
5 11, ¥KEKWTE BGPUEHTEI OTBETOE, B KOTOPLIX B0 BCEX CNOBaX 0AHOM0 PAAE NPOMYLLEHE OAHE M Ta:
[ 12, ¥KaXWTE BAPUEHTEI OTBETOE, B KOTOPLIX B 000X CNoBax oAHOM o PAAS NPOMYLLEHS 00Ha U Ta
7 16. PACCTABLTE 3HEKM NPEMMHEHWA. YKEKMTe ABa NPeanoeHla, B KOTOPbIX HYRHO NocTasuTe Of L]
Bam oTBeT IIpaBHJABHBIH OTBET
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The article sets the task of considering the implementation of a system for testing sehoolchi
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In this paper multifunctions defined on a tel@ment set are considered. Multifunctions are
considered with respeto the superposition based on the intersection of sets and the branphing o
erator by the equality predicate. For multifunctions defined on aelement set, all the preco
plete sets are specified, and the completeneétsion is given.

Keywords: closig, superposition, equality predicate, multifunction, conepkets set.
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metali H dzv d3j Is O dzdzts o

electroni H dzv | dzj C Istots dzts ®
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ZOIsOdizd. 1 OtcOd3j IstceOdRd HdzW HOdzdzats?2 C tsd3OdzH T
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[ dzv  dzOH jfgiasGstslo dd3 o S OudfMmlseay OO
hOesea. UvOSC YJ toOmMmydksojd  dzjtecjiIsdud MSdJ
LO dm HJ&ZOJS 2.

| sltsor 2 MCtdfls BEHJjIs o cdzvH jIs! Mmdzj HEZE®

e InitializeSimulation----------=---=------

clear

unitsmetal ## MmMdMmMlsj BBO jHddzedy dL d&3j to

boundaryppp ## M@z dzv yd sdzdzOv CstesB S O ff
dZzOf tcOo dzj dzd W o3

atom styleatomic ## Obtddz 2 Misddzr Hddzw d3g |

# - CreateAtoms--------------------

## BGYtjJHjdzjdd] SkEBghBOG@dad Yy GHEW dplzs?2

## tftejHjdzjdzd] dzOf tcOo dzv ¥ h d-LAl, z[l-I-Blstcts o ,
d dmrBHds?2 Issyd.

lattice fcc 3.52 orient x 1 1 0 orient 11 orientz 21-2 &

origin 0.1 0.1 0.1

regionboxblocl) 1201209 ## s tcj HLdd7jtddsg GeOcsB & d t

(9 JHdqddyOs alb). Lx = 12*sqgrti((2), Ly =
create box 3 box ## MLHOd] SCtttsBt¢d Mdd3
create atomsl box ## MsLHOd] BHAkset Isdf O
R Define Interatomic Potentiat-------------------
pair_styleeam #r ¢ ff slsj dzyd Odz
pair_coeff* * Ni_u3.eam ## YoHCd ydiddy d&3j  Olstsdizdz
neighbor0.3bin ## itejHJdzjdd] fO0Od] Istet

Olstsdiits o
neigh modifydelays ## ftjHjdjddd 0O Stet

Olstsd3ts o
R DefineSettings--------------------

computeengallpatom ## ©WOMydls Y tsilsy dzyd Odz! dets?2 1 d
Ols ts 3O
compute eatoms all reduce sumc égc OMmyJ s sdzdzts2 { dzj tec d d fr

e Run Minimization--------------------
reset_timestep O #HY | jolz®€ Oo toj d3 dzdets e 5 O G O
dump 1 all atom 50 dump_NiFCC_Or2.atom #Ho ' A SH dzs2 W 02 dz
thermol0 ## o' 9BBH HOdzdz" » COYHT §

h Oetso

thermo stylecustomsteppelxlylzpresspxxpyypeatoms # # o toj d3j dzdzts 2
(step), Uty dydOodz dzOw 1 (dddxe/cldy/ I zp)e,) , H GO
d Hte. BEHjIls 9r9ojHjdets dzO 1 CtcOdz

min_stylecg ## BJdddBdL OLdw (BB IstsH mMtst to
CGOHd ] dzlsts o)

minimizele-25 1e-25 5000 10000 ## EMlsOdesa C O ff OtcOd3j Is t

&3d ded &3d L Oydd.
reset timeste® ## fjtojLOcClkzL COotcj d3gj dzdats
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velocityallcreate350 2 ##LOHOYO MEBtetsmisd d Isj dst
fixallnvetemp350.0 350.0 350.0

thermol0 ## o' 9tsH HOdzdzr = GCOYHT J

h Qe o
computeallpfatom #HHALGOMUYd s { dzgj e Isdud MEdn
computeallreducesumc ## tOMmMuyudls 1 dzj ecd sdud mM&d
variable tog equal "c /v " #HcOMyJ sdilstsc ©
thermo_style custom step pe ketemp time v _itdiglo " o S H
run 150 # O EmMCtOMmMyy Istso

write_dumpallatomdump.pdh2#o ¥ - sH dz82 W O2 dz

) sz fsojHjddY So®Rf'slkjdscts &CMYJ
&y j dzd™ Ols s a3 ol do MsLnde@z s jsfpls o Wdddmzj
" odLEzOddL Oydd MswkSlsktody = ftcj o goh j
fsd Likvls o OWEDS? (fjQWjds 5O’ ©OBBlsT §OC I
MdeC j3, o Cobtstrn fodsyjd]] Ossdkduw {,
flEw (100), (010), (001) d f dmfsd Lso Odedj

{ d Mz dtsISA s3 dzO@ tMdetse j dzd € j dzv

ldLEzOdkdLdtekzjd o ydidzj dedz’ j + dzjtecjlsduy
ftojHMlsOo dzj dedets o3 2O ted Ml dzeSj 4.
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) e ZOctj o Odadd CtdilsOddd sl dydod d
dzj ftoslsdotstej ydls! 1S jtedd3j dalsOdz! dzr dg-tcj L
l4s tc O B .

1 OC dz¥ yd ded J

] FRBHj] HOdzs?2 dMfdzj Hs9 Olsj dz' MS B2 OB E
LS jteddgi dzs s BsH | dztetso Odzd® Isj toitis- OC Is
dzj Cbdvwtcdts? HdOBdSd f dmf s AMMPRSOdzd j &3 o t

[ Odz0 f sHtctsB dzOW  d dzf s b B39 tedz d3tc @ Hzl s WOBED Y @)
¢ j ls QastMPSd OVITO.

4 dMftsdy LisoOdzdj d3 detso ™ 7 ddalt Stcd3Oyd tsdzdz
MCtediflsO, fwlsjMmisdieso Odz0 dz0@ f tod o] to jO-dzd § .
dzj yj destcdtetso Odzdets? tojh jIsCd dz@ tsfydzts - dzd € .
Cd tOMmmudlsodr {djtwcjlbduimMSd) ROLOfisjtd
h jIsSd dz,qc;;dzw o HAMMBS. L 5o Oded j &3 f OC j 5O

WL HOd ¥ 02d frfuntp© M t§ sty tdad Y oz tsL o ts dzc{BJIz o dL
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7. 402 1s it EC o BHMIso i ts d m fAM#PS: 59 Od
https://lammps.sandia.gov/doc/Manual.html
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dzts ¢ s EMJMMQWMBJBOIBQB@BMBSG G. Hj

O dzdzs ls.QydMisOls! | ©OMM&Osds 0% sfw Mdlskoydd d
fsd L 5@ MQQWJMYZ Mjlsj2, ftdosHwhdj di Sj§slsjt
ksH' df ©OMfsL dZOo Oded™ 5  jtcodildzhke §udd oS O

sdzt yjorygy RiusdBOsoOddj, - tc-Diziztzygw f OEBgsR4c OL 5¢
&j W, sffss oL sEO MsydOd drF & Mmjlj2.

atsydOdzr dz" | Mmjlbd ftesydes otshdzd o ydL dz&
OCCOkdzls mtslsw Br 9 tSHdats?2 d LV s . H @ HAGdz iy ts
tcOL dzd ydets? ddeh sted3Oydd 2, tcOL di3j M O Is dzO Ml
ddzd o dH ] 5.

VL dddzsed~ HOYJ d3 Mdzd dzij oL dzd ¢ OJ IB- Yl
Csdddn ddy, Stkttrj osmMitsd Lbkskmw ddd
Clsts LOHEZMB 908 fMmMwMmjets ko jtojdzr, Ylsts HisMls
OCCOkdzlsz d Bded o BjLBY OMdesMmisd. 1 sy Bk
Misslstedd3 HOdzj | .

atsydOdzr dzf j] MmJj D! lets dO@KEE Is O ] MizsIsisBY dz0
otcj dzgj dedz' = Isj rdesdzse d?2 Ctcadd dzdsve,tc OW o I9yg i8S js ¢
oL Iy dets oL dzsdBOI! L O od3j dgV j IS otcj AW, i
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1lsde)1<‘@V(e g), §sdozzydds

w9 =YY nT

ddzd o &BOIlsted ydets?2 Wtstedzsy L Ofdmd
(x,y) =x"TYy,
GHH:(]”EJ‘)]:KH.I. dSOISthUO 'lt'GOdSO1 UBMB&BJ{&%C{Z’QJW} UB f

1 Of sdsdzed d3, yYlsts BOIlstcdyoO | OBy, 0., e.tbvels ts dats |
dzv j Ismw J Hddzd ydats?2 .

{ftdHjdlddmmBslsted d 9 $ 15 tzflzy Gz 3 fizis d
f)lstodgd dzj 2 dzf 2 Aty O s@Ig tsige B YU cUiistyf s W ¥ jCdzdrzdicglz)
desdzz sf jAcOlgthtedrf Hdzv e hystod § Siztizs g5 M Mmdzj
tcOo j dzMiso 5

(Ax,y) = (x,A"y).

U § te jJusOC Ay dzdsdzis? EAfs 5 stz " | Mls odiisls § paszaf 2 f
flewy j dzdz 2 ASY j @ ®jeds |t B@EET 5O Is e G ls
Usff toj Hj dzV j Is MA ] jstc QSN iNsiadiR jdzts 2
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joSdzdutsear o MistcOdzemiso Or MisHislhgishis ©
tjrH Gl dasicdig ©&ts 0 Bughizs ¢ s Bl O LzddayAs O dz
Istc OdzfjIslo @] tHjGdizds toj Odzd L 24 Isfqw iy  sA3tsh
CjHjdddi &. bHEOkdwasis ABA—GA" = E ) d&s o
AT, ZOL " 9 0QjlsmMw EZdzdlsOtcdzts? .

toj HJ dzj dad j oBdzj 1dO 12 otjiftli—ddP s egf Is A3 dodzd My
f tow ) J daddzwds fogijfted®p | Hdzd o 5 tOo j dzMiso s

{
fn
A" = A
[ OtedyoO {1 tcdzdlstsotsets G j tcOlREdnjo HsHisls tsig
J Mstsilsdatsh j dad &

A

R

d

Mdzj dedz’ | o L dygs )y datsf
fped Hi dedw, dz@d3d te
s

o' hjtfjtejud
J J
B Hdd o " yd frirdzj dad v

Is

1jtsdz L zw

fted JMJS“ROZ"SQLLJM dd
d30ls L d te Ow dzj tsB A Mo
1.9 uc{fr]deIsJ fls OdzH Otels dzts j ¢ Odzv¥ to dzts j f tc
Oted W d3j sdud MSsd3 fesmisteOdzMls & jo d iz HaSE o & gz!
2. 20 sHdls! MCOdvwttdts] HsdL® i edlstcddpf s
stelssdstcB3dtctso Qe BdzEOL M

3. ORtsHdlsy KBOdyk MofffRizuEdsScds) s j tcOIsts:
4. ftetse jeWlils! BwOtedylkz dz0; 1+ ed3dlsse sMmils! ( tod
5 ftetso jtewls! BOledyk dO; zddlsOQtdesfls: ( tod Ml

®ann lMpoekTbl
CTaHnapTHoe cKansipHoe npousBegeHne BEKTOPOB X,y YHUTaPHOro NpocTpaHcTBa

YKaxKuTe pasMepHocTb N= 2

1 1

Xi 1142j b4 12
_ . _ 2 -1+2j _ . _22+J'
X=( )= Y=|:|=
Xn Vn
(y)=X"Y (X,¥) = 10j

® CTaHaapTHOe cKansipHoe NnpousseaeHue Bblumucnutb

O MaTpuua conpsKeHHoOro oneparopa

tdMm. 1. uwlOdHOLkds] MCOWmtds] §totd
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B MainWindow - a X

®ann [NpoekTbl

CkarnspHoe npousBefeHue BEKTOPOB X,y YHUTAPHOTO NPpoCTpaHCTBa Mo X KoopAuHatam B 6asuce {e} u marpuue Mpama |

YKaxute pasmMepHocTb N=[2

1 1 1 2

X1 114 Vi 11 13 14
x . 2j Y . 214 r 214 1
Xn yl'l
(x,¥)=XTY (X,Y)=1.+7j
Bblumcnute

tdMm. 2. 1 0atYHjdd] MCOdwtcdzsets ftesdL o jHJC
o dzj Boltsdtstcdzdtctso Odedetsdz B OL d M,

B MainWindow - o X

®aiin MpoekTbl
Manmua COnpshXeHoro oneparopa

YKaxuTe pasmMepHocTb n= 2
1 2 1 2
an -+ ¢ din 1j 1 15 i
. . . 21 2j 2 1

Anle ¢ Ann

g
-

*_1r-1 T 1 2
A —r A r 10.25 (0.25-0j)
O CTaHOapTHOE cKanspHoe Npou3BefeHue BelvumcnuTb A*= 2 (7.25-0j) -3.25j

@® MaTpuLa conpsKeHHoro onepaTopa

tdfm. 3. [Oltedy® Mtsftew Yy dzdesets s
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®ann MpoekTbl
I'IposepKa MaTpulbl Ha 3pMUTOBOCTb U YHUTAPHOCTL

YKa}uTe pasMepHoCcTb N= s

OpMUTOBOCTb: A=E

dn-+ * amn 2 : o —_
AT
A SIS 20 0 s YHutapHoctb: A'=A
Anis « dnn
Mposepka Ha:
0 YHUTapHOCTb
Matpuua: [spumosa

® SPMUTOBOCTH
BbInonHuTh

tdf. 4. ltse j©CO EOEdyr d&O ! to

B} MainWindow - [m} x

®anin lpoekTsl
I'Ipoaepxa MaTpuLbl Ha S3pMUTOBOCTb W YHUTapPHOCTb

YKkaxuTe pa3MepHoCTb N= 3

2 ; 3pMUTOBOCTb: A:E

an - ¢ dnn 2 ’ ° —
B 0 : s YHuTapHocTb: A'=AT

MpoBepka Ha:
© YHuTapHocTb
O OpMUTOBOCTH MaTpuLia; [ve yrapsa

BbinonHuTL

tdm. 5. 1l jttl O BOLKdyYy" d&O Iz da

RMABSHY dLY patiz e dzsditsy degts fH j dzOIls! o' 9 fs
flesctcOBBRO § L ots@a[tsls iz f fip s dzs?2 dz7 &5 5§ j e Ol
fesmistcOdzflse j, MsCteOldls ostej &Y of ydidj dzg
B so ' Mdls +WWjSlkdedasimls: d € Oy sfiplsig sizlsis® dsts

s dMsS dzdlsj tcOlslzter
11§ Sz dgd.h jb. sbkehcDde gk iy J dod daj
yjBdzdS Hdzw obkzL ol 18jr1r dL k. , 1df@Fdekjddsd Btgjsolz. tc G
[ Odz , 1208 1M).
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2.stsmtedSddz ¢. R. 1 o jlH jdodj? deo @ PPecsp@e® .
istedi§ddz § A1 § [i,3 680 Q.

3.stMmistedSqdz ¢.R. [ ddzj 2 d&zOW OdkecjBteO d ¢
[Odzifdd B. : [ Odz, 2008. 304 f.

40 syl B¢t Odsdil tctiz® O Y.t hfetblssys -jl , d L4HIO dzd j .
) jto. fju Deze dz. 4 dsens i DD2L 1fy.

54 0RE) 6l ddH [ . ) ot Peioidkd ths U § &Ei0 (o
flshitt o O®R®EjY EdH M O dicudzds. 1S tsdecis it dz B8O 9 .
.

This article discusses the mathematical functionality of the Python programming language for
working with linear operators in a unitary space. The possibilities of-buiibraries and modules
are considered, examples of programs, their use and practical application are given.
Keywords:linear operator, unitary space, Python, conjugate operator, scalar product.
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R v my J[ 4 RrRY([®fstfur {lud1r R

ltejHMJHOILjd MiSydd: COdHdHOI Isj n dad
LOo jHE¥hd2 COWjHtts?2 cujmddSO d Isjn dats
d fdhjera ftosdLotHmlsee Jtdyj dits 1wy

V[ s -BL2

MofJrRY Vo dam{rrREJBURANIIGWRIL TRULT P21 3IM

tefdrviram toa1fuv wtrrevl vsrmiyRY[Es 1]

19 Pt RECEC tuyrdB ) OHASHHE 1 ¢ SR
R. g Zdzj o

1 Okydz 2 tkzSCtsotHdljd MsPposzfBoHEHP SHC
l jted3sMSd?2 1 0ydsdzOdz’ dz' 2 R MMz R s @y p detefi@ o
[rf)! 9] dzfC 2 JdzdOdz ¢. [rfg! 90

O dzdzsls Ay diyls Ols j twOMMmdtslstej dz@r d tsfted HJ dzj dz" ff tod
L dzse L OHdAzj 2 BOBSG (. 17T d&Z0 ©OLtcOBSISOdRZO § OEGIsO Is,
B dzgj ded j &3 o' BeOdzdz' » MBOL sydf A Mdg@dy Hisd @dzg & j * fo fav Ig
dzdj HBdete jydetsMmisd BJjLBISCOL dgs?2 tcOBslsr L OHdAzj 2 B
dzj sBrsHd®BsMIsd tseMmdzzy o Oded ™ w U J

sdzs yjorjg MmMzse ©: tkzydzOvY L OHdz"w BOBCO, { dzOdzse
®BOIsj ted Odz" , " fsRdzrpjqdadzlszO Rty O, M BZOL syde” 2 " fedy.

lojuHjad jotcj d&3j dzO ydWteseadL Oydd BOMF dzsl
tcj dzd¥ OHHdIsdodz »n Isjrmrdtdzsecd?, doj MBcIstw
5B &ZOMls j 2 BOM qdzsmistesj dzdw, dzOdBdj | tOny
e jdzd2 wodw jlsfw &j R Odedyj MSOY BBLOBIS O.
cslsotsets dLHj &Y dOftwdBkzs L Osdmdls sk ¢
MtcjHMmlse Isjrdedyj MEtsets tsMdzOh jdadw. | denowL

Miseo B upkise j dzdz" » fftacpens o B B)qZ Y d o Odzed § | Ml O
Med] hdsiazOdzdtclzs Is toj dgEHaBRIS-dzOjdh jqEGldis?2 da
CdzOlskzter MtejHMlses Isjrmrdzdyd MEBEes MdON j dzd W
dse s dzOL dzOyj dedvw, Htedmf smMsBdzj dedw toj nd
o] Bz ®. + CMf zOIsdtelzes s HBsB WREGE Od d tMHifcO®
Milstsw dad v .

[ dzv tBtcOBtSlsCd cOBOtedIsds -k tc HL JstOdiag & fJAOC
vyluv Ha&s VWF COyjfmbej EkftsteO, {ftoj HdOY 0y
dzdw IstcjBtso Oded?2 s f Owcl®daeds)dids pakmdzy © O ts1
O dz¢ O, dmfsdz L 28 Is HESpdAz ® f te Owjdifif ] BLOBAGHE
dmf smMtsB dzj dedWw ddalsj demdo dets dL dzOM do O Isiyw
dzstcdtczs P dj HjlOdd [1]. ltwtsdmatsHdb dL
st dzj ISt Lf esdMatsHdl §ftsctcj h datsfls L
JHMlsodj, MM jddj Ijrdsdscdyj st BO
dz' dztsfls HjlsOdzd Bldesmdlsj dz2 dese s tOB Y
BtcOB tslsfiteld & mHsdsls ¢ HBOMMseasdizz BteOCEZ [ 2] .
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20-5002
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20-5011
225017
225004
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10 40-1632

b Bl ek b ek ok E b b ek ok ok ek

@

NPUMEYAHWA: ECNK HE YRAZAHD WHAYE
{,i\l My Th QN7 CMASKK
KOPMYE - 3A0HAR BABKA

20-5000 {4.000)

20-3001 {3000
205002 (60000

20-5013 (3.000 C NMPOKNALKEDE)

NPAMEHAHKE: MAXOBHOK HE NOKATAH

30-50000 CEOPOMHLIA YEPTEMX 3A0HEN EAEKN

KOPMYC - 3AHAR BABKA 4" 14 2
KOPMYE - I0HAA BABKA B 16
KOPMYE - IAJHAR BABKA E™ 16
KOPMYC - IA0HAR BARBKA 7.25" 17

LWIMMHAENk:
FAAKA, XOOOBON BAHT
HOPMYC NOMWAMHMKA

YMNOTHATENEHEIA KONMAMOE 21

YNOPHAR LAKWEA
BEPKHWIA 304144
HIMMHMN ZAMIM
FARMMHE WTEPE
YETAHOBOMHEIR LWTWET
XOQOBOHA BIAHT
KBAOPATHAA LUNOHKA, 1/8
BUHT, 1/4-20 % 112"

4
1
1
1
2
a0 2
1
1
1
1
1
1
i
i

28 2

40-1666
40:1801
45-1680
46-1660
4 B-D060
51-5000
51-5010
a7-B012
GT-D05A
G0-2016
88201
5B-E010
SB-6700
SE-5400
26-5022
57-5020

BHHT C KPYITIO# FONOBKCH 82 5 114"
BWHT B-312 x 3FEI

NNOCKAR LWANEA T/1E6 SAE

LECTHM® KOHTPARKA 7HE-20
TAMDALILA WTWET 104 x S8 LG

KPEILL KA MOOWENHARA, TIMKEN #4 4133
KOHMY. MOOWIANHKAE, TIMKEMN #4 4050
FPRAIECHEMHYE, TOMIWLMHA 154

¥, KONBUO 2-014

NPECC-MACNTEHKA

IABOOCKAR TABIHMHKA, YHUBEPCANEHAR
DEOWMA BAMA, #TCLE-20F

FAMMHARA PYURA

MAXOBAYOK GN 321-100-B100
TABMMMEA JA0HER BABKK

NPOKNATKS, NHEBMOLMIKHOR

tdmMumMbics2 Mlseats telzydzets?2 L OH dzj 2
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t dm. 2. sBtotsL diwts odj ta-LddiESiils ji2O B 5y d -

TEXHUHECKOE OECNY)XKMBAHUE

* ExegHeBHO: BeTolwbio TWATENBHO OMUCTUTE YCTPONUCTBO OT CTPYHKA U HAHECUTe
aHTUKOPPO3WHOE cpeacTeo, Hanpumep, WD-40.

* ExeHepenbHO: Ons nHeemMaTyeckon 3agHel Babku ncnonbaynTe cTaHOapTHRIA CMa304HBIA LWNPWUL WU
3akavaliTe 1 NONHLIA X04 NOPLWHSA B BEPXHIOK NPECcc-MacrneHky.

+ ExemecA4Ho: Ons py4Hol 3agHen Babkyu MCNonNbL3yTe CTAHAAPTHLIA CMa30YHBIA WNPWUL W
3akavaiiTe 1-2 nNonHbix Xo4a NOPLUHS B BEPXHIO NPecc-MacneHky.

+» Cwmaska: McnoneayiiTe yHUBepcanbHyto cMmasky Mobil ¢ gucynsdpuaom monubaeHa unu ee

aHanor,

tdm. 3. 10LOdjIster Isjnrmdzdyd MEBsets t

ftoj HiSlsotcOM j dzdW f o ls sdf dztf & ¢ dz s ) Is fg tz,
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Kapra Texnaucckoro ofeTyanBanu
Beprakaasno-thpezepansie obpabarssanmme nenrpes HAAS VF-2

PA-15 18200
A N ' I Henosmmi ek
o Mepanpaa i EPHOANIH Tl J—
poBeeTd BHElHMA GouoTp cTaHEE TPpoBepiTE COCTOANNE NAPYEITT KPenea,
| |vmenacine CpafaThiBaHHE LINTROB, BRIBIHYATENSR 0 APYTHY Opranon Execuenn, nepen cun—
yRpABmeHdA CTaika, [1pa HeolxoAMMOCTH HHHUAHPORETE JRARKY AHCTIETUEPY HANLIEM KT i
PC.
Elsrayanniid il GOMOTD COCTORH M METLAAHMGEKIN PYRABOR NPOBII0E A NPEIMET
2 MEKANWMEEKIN TN PesTe s, LeIoCTHOCTH H HALSENOCTH NPHOIEIHECHNA Esecuenn, nepen IKCITYATAUMOHHT |
aIeMACHnHE, oonensennm, ps HECH OISO TH HHHUHHPEATE HAABKY HATAmOM paﬁmu |
ancneTuepy PC
3 Iflpr_m,:pml. YOS MG T8 Mk Hanpapisowny B Gake. [lpn Emecsenisn, nepea ScanyATARHONHMA
M i HILHLHE DONETE BaRney gucneracpy PC. HEAROM paboTe
4 Cramcmiers samiei Salky ot sarpeaHenni 1 nakecTi cuazy(WD-4C, Emecmenno, nepen e —
SURHACIIHECE HACTH, HAvARoN paloTe ;
Husynniiaf OCMOT]) CHETEM I OXLELEHHE HE NPEIMET NPOTEYKH, KOHTPOAE
g [cocTommm u yposns O, npa weofixoaamocti 3o0nTs, [Tpn HeolmannsocTy Ewecsenno, nepen AP
VETPEIECHHA NPOTEURN . M &L CENATEEO ST R IROCTH, VBTN HACOCL B IEAMALNOM m[mu ]
s OT CTPYRRE M TPAEL, HHALIIPOBATE IAABKY aHcneTaepy PO,
" DHBETHTS CTAROK W Paouysd 30HY BOKEYT HEMD OT CTRYRKH, MBLH, MICT Emecwenns, nocne T——
FRAaH, OROHYANNE PadaTi
7 IHenoaksys cranaapriiual el wnpEu NpOSCCTH 3AKAMKY CMAIKH MEpos 1 pas & mecsu e ——
BEpXICK Npecc-Macnenxy B aaaieio Galiky
; ‘perynarope, [1 .
8 CmopoaiiTe OTCTORNIE B BouTyIHos ganTpe perynarope. [ipa . EmecMeHHD | S—
HEOEXOTHMOCTH NPOHIBECTH N0 9HETKY .
lposepith somscHTpamE COM BeRE 3% - TH), npa neobxoeanmocT
g |Mponcpr pa [ypo ) I paza m neaeaw Pesoirmadt
HOCCTAHORHTE YPOREHE, :
|
. arore gy B
10 DI!I‘IDTP.:I,DIGH“HHI orvepeTrii canma COX v cem funsTpa perepayapa 1 pas s o PR
COGE, npw wecBxoaHMocTH NPOHIBECTH OHHETEY,
11 |(poBoaHTs SHCTKY S8CTEH CTAHKA, HAXOOFIHNCE NOT MILHTHRMH KKy XM, I pat & el PesoHTHLIA
!!]FH"III.'-\.':III: DL TRY ||-\:|l|n|.'|:-|111-|h.'ln LE] rlfu.m"-pa WBATEAE TPIEBRI0R, OYHETEY
12 |Gackn perenepaneg riannons npsnosa (o sady yIpaBiecHng ), G9HCTHY I pa & mecan Pesigirminii
BHYTRH ULWEAGS OT MRAH W Fpa,
1 Eﬁ:t::,mm BEHTHAATOPRA BOUTYINRONS OUTLSIEHNE HIEKTPOTHIATE 1 pay B mecau Pe _

[ qMm. 4. sOBkO bBjrddujMsses &8N

80 000,00p. 75000
70000,00p. -
60 000,00p.
50000,00p.
40 000,00p. -
30 000,00p.
20 000,00p.
10 DO0,0Dp | 1958 3000 2200
0,00p I T T T 1
Py4Han 3agHAA Lnpuu, WD-40 Cmaska Grease
Gabrka HAAS cmazouHbiii 500 (2000mn)Ha 2 Specialc
ma "beaAK", roaa aucyned.
NUCTONETHOIO MmonmbaeHa
TMNa. 2wT Ha 2 MOBIL (1560r)
roaa Ha 2 roaa

tdfm. 5. AJjdzO0O desots? twkzydets?2 L OHdAzj 2 B OB
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SsOC odHdts dzO HJOGtOdAid3j L OlstcOlsr dzO fsB
mMistsd dists mis ! dzso se s Mtcj HMiso O IsgzF Wty 3 ME s iy dzk:
90dzdd HOdEks?2 thdoOmisCd 1 Cdsddyj Ms g2 1
Hjls ttQ@oe jdz 67 242tkzB. g1 C sdetsdzdzj dzdzlz ¥ i
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The article considers and determines the reasons for the rapid wear of the working- comp
nents of the tailstock. A tool maintenance map was developed with the use of selected lubricants.
The result of the study is an increase in the durability of the tailstock's trefuddeoperation, as
well as an economic justification for the need for service station maintenance.
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The issue of modernization of the rolling mill "370" at the enterprise JSC "ChMP" was co
sidered. The design of a frameless stand is proposed, thelatistalof which will improve the
quality of finished products, reduce the mill changeover time when changing the grade, increase the
efficiency of rolling the profile and size of rolled products, increase the utilization rate of the mill,
improve the tempature and speed conditions for rolling profiles, reduce the production cost and
conversion costs.
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The design of a robotic manipulator with a mechanical grip with a-gaakpinion transms-
sion mechanism has been deyeld. A structural diagram has been constructed, the kinemetic p
rameters of the robotic manipulator and the dimensions of its working area have been determined.
Design calculations were performed in MathCAD: calculation of efforts on the links of tha4nech
nism, calculation of strength.

Keywords: robotic arm, gripper, structural diagram, design calculation, verification calcul
tion, 3D model.
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The productive developmieof industry involves an increase in the production of economical,
reliable and durable machines, an increase in their technical level and an improvement in-produ
tion technologies. Since machines equipped with manipulators are widely used in thenflusest
try, it is necessary to increase the technical level of the machine with reliability indicators. To do
this, when designing the process equipment, calculations should be made for the main ckaracteri
tics of the selection of hydraulic cylinders of f®cess equipment of the manipulator. In this

work, the hydraulic cylinders of the manipulator process equipment were sequentially calculated,

which can later be used at the design stage of the forest machine.
Keywords: hydraulic cylinder, process equipmenanipulator, timber machine, design.
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