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AUTOMATION OF PHENOL -FORMALDEHYDE RESIN SYNTHESIS

Annotation: This article describes the peculiarities of automation of technological processes on the
example ofphenotformaldehyde resin synthesis.
Keywords: Automation, pheneformaldehyde, control, solutions, PLC.

Phenolformaldehydeesins are the most important component of the economy in the areas of plastic
masses, adhesives and lacquers. Plastics based on-fureratiehyde resins have heat resistance, water
resistance, mechanical strength, electrical insulation properties.

The reduction of phenealormaldehyde resin production in 2019 led to a decrease in supply, thereby
increasing imports of these products into Russia. In the domestic market, the demand for synthetic resins will
grow, as the demand for plywood products for fumatproduction and construction is increasing. Made
with phenolformaldehyde resin adhesive wood has high indicators of protection against temperature and
humidity. Thus, ensuring the production of phefewsmaldehyde resins is an urgent task.

The following components are used in production

- Synthetic industrial phenol: It is used in production of caprolactam, diphenylolpropane, medical
preparations, phendbrmaldehyde resins, orthocresol, additives for oils, for selective treatment of oils and
other puposes. It is colourless crystals, turning pink in the air, especially in the light. Well soluble in ethyl
alcohol, acetone, benzene, chloroform, oils, moderately in water [1].

- Formalin: Easily soluble in water, flammable colorless liquid. During pra@dngforage at low
temperatures polymer paraform precipitates from formalin which dissolves in formalin when heated [1].
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The choice of a PLC is necessary for the construction of an automated control system. This device is
the key control element, which perins control according to a given algorithm. The controller includes a
processor module, inpautput modules, communication modules.

The controller and modules are selected based on the information load of the technological process.
It reflects the numbeof used analog and discrete I/O signals. To obtain the information load, consider the
components of field automation, taking into account the expansion:

Table 1i Field Automatic
Designation Name Signal type Amount

Primary flow indicating devicesignaling DI 24

Primary weight conversion sensing element RS485 3

scalefree, with remote transmission of Al 3
readings

Sensitive element for level measurement DI 2

Indicating, scaldreetemperature meter with

@ Level measuring instrument with indication,
~

remote indication Al 2
) Pump, motor activity monitoring device DI+DO .
%) | signalization
'/:—‘T. ‘.'I??\l
=X ff“" Shutoff valve DO 12
—
1.
T Flow regulator AO 4
ot

Let's accumulate the obtained information in the table of information load:

Table 2- Informationload of FFS synthesis

Type of I/O channel Number of I/O channels

Analog input (Al) 8
Analogoutput (AO) 4
Discrete input (DI) 34
Discreteoutput (DO) 20

We recommend to buy the microprocessor controller OWEN PLE02d0S. The advantages of
this PLCare:

-Presence of buiin discrete inputs and outputs in the number of 8 and 14 respectively;

Keeping an archive of equipment or work on -ppecified scenarios when connecting to the
controller of USBdrives;

-Easy and convenient programming in CODESMB$ system with IPC firmware both via RJ45 port
and microUSB port;

-connection of interface and 1/0O modules via Ethernet or RS485.

The following modules were selected to cover the information load of the FSF synthesis process:
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- Analog signal input modalMV210-101 with universal inputs;

- Analog output module MU11224.81 with analog outputs in the range €2@mA,
- Module for input of discrete signals MV2R12;

- Discrete output module MV21801 with relay outputs.

Equipment for the middle level oféhAPCS is presented in Table 3.

Table 3- Hardware of the middle level of the APCS

Module name Modification Type and number of Amount
chanels
PLC PLC200-01-CS 8 DI 1
14 DO
Analoginput module MV 210101 8 Al 2
Analogoutput module MU1102 2 4. 8 R 8 A/ 1
Discrete input module MV 210212 32 DI 1
Discreteoutput module MU210401 8 DO 1

The process of phenol formaldehyde resin synthesis is a batch process. Development of a control
algorithm is an important task for increasing the efficiency of the pldm.proposed control algorithm is
shown in Figure 1.

With one reactor With two reactors

Starting conditions: Starting conditions:
all valves closed, N=1 all valves closed, N=1 N,=9

Periodic call ‘ Interruption ‘ Periodic call ‘ Interruption ‘

= e )
- i=1 ‘ 2
- Off pump Open v.
N 1/ K11 " N2 | - -« —_—
+ On pumps Open v.
< '.N=2/L/ws W>Wis " »Closev. K1/1 N=3 »
~ .

L

. = -
< N=3/'* » Ly / |_>L.,\* P{Openv. Kt > N=4 - "
e X
< 6;3\‘ ¥ Ly, /o L>L -{ -{ Timer > N=4 >
< _N—4 To Tlrn-r/ Z’ Q /="aa. \»3,'; v ¥ Timer -lEl

. - =
/_ ;.) 4 +_|Openv. K7/i
\Nw‘j. \T'_"_‘E_'. = Q) %/’ Close v. K4
B»\ML»% cagr o e |3 -e% P
\M-s/y e /@) /o< @ ﬁ Opanv. ,
/N,=? 4 '.T.imer * Open v. K& Timer —bE'—»
N »\/ P e

> V Tmer\—-’m—v{ Timer —»I;l—»
/N:7 »\ Tlmer U"p mpm Timer —» N=8 I—b
\ e Onpump 86 | y
P ’ .<
< N‘=7 e Tlmer

Close v. K5 O
cﬂpumpa ’{ war Timer '| N=9 |»
= Timer N=1 e
i >
_/
_ = "
N + I
e e N |

Figure 1- control algorithm for the process of synthesis of PFC

On the presented process the set temperature value should be kept. The operating temperature of the
reactor is 987 C. In this casethe static regulation error is undesirable, the dynamic error should not exceed
2iC. Thus, the controller must have an integral component. The change of the disturbance at the input is
slower. Thus, we choose the-&gorithm for regulation.

We will calcuate the controller settings using the RAFX method, which belongs to the exact
calculation methods. A comparative analysis of several working points of the calculation has deduced the
advantage of one of the points by the integuadratic criterion:
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Table 4- Comparative analysis of Pl controller settings (RAFX)

K, Td, f m |
1.975 24.233 0.325 6.15952
1.981 24.338 0.324 6.156012
1.986 24.446 0.322 6.155517
1.992 24,557 0.32 6.152956
1.997 24.67 0.319 6.153272

Parameters of the optimal point:

K, =1.992 T, = 24557 )| =6.152956 m = 0.32; w;, = 0,052 fij".

Let us verify the operation of the controller with the given parameters by the transient response
graph (Figure 2).

01

SN

0 200 400
t
Figure 2- Transient response of the clodedp system with a Pl controller

After parametric optimization of the control loop, the optimal settings of thredelator, which
provides a minimum of the integral quadratic criterion, were obtained.

In this work on development of complex of measures and technical solutions for modernization and
improvement of automation system of stage of phenol formaldehyde resin synthesis all set tasks are fulfilled
that allowed to increase safety level and quality obmmattic control of existing technological object.
Algorithm of progrardogic control was developed. The analysis of the technological process as a control
object, the analysis of automatic control loops and the choice of automation tools were made.
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Abstract: The article describes precautions, standards and regulations developed to protect people
from electromagnetic radiation. The key focus is on information and education, as well as the need for
additional research in this area.
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f4tej dgjdeder n, Ctbtsterj Bddddrdelzels ddd E0CMdddL iz
feddztzandd, ult ofMmj ¢ tcOdzdjWjddzddyd ISNALdRSiy dWodgte ®tddsiy WY jdierfjde3

ltedd®jte LOHOYd A1 dzj sBRsHJ B tftejHjddls! , ¢
dzzy dzs ftetsdL o jMmisd, vyt BOSMHdBIL dtetso Ols!  ftedB ' dz' .
LOtecd®B'" ftcsdL 9o sHMIse 5. stsdzd yj Mlseo s { tots djLisalsjted jydddsty 2dz! fiAG t
yd dztsyd fdzj dzdz’ 3.

tdhdddy LOHOY AJ1 By jls BT is! Hsfisdedzzlsts fp
ZOdBBdzj j (fzdBElkcl @Gjsksijdod ctOddy. iy sk Jdkjss sz
oL By dzr i tjh jdd?2 dO §HtsBEOMISd d §ofhdjHES M jd
ftlosHBSdOjlsMY His Fhn dPBe, dssEOISdiEORE s toj " j ded j .

[ ez G52 -dfjldststn  M-Pdef ke BBO. Clstsls d3jlstsH ftoed dzj dzv j
dzd dzj 2SS tstcOBBJtetso Odzdw o yYjdzr 7 ydmdzOn. [ dz tshdetse Odz
Brls! tjhjdr fkljd®k tjhjddy MmowL Oddze ° L OHOY dzddzj 2 c
Yyd izsyd mdzj dedesfls: §jtej Bj dedz’ =, Ojz@Bj egsts@ iz of @P zd & i

Kjdzsydmdzj dedetsy dzddzj 2 detsjy ftoescteOBBBdetso Odadd d d3j 4 Is
sB &ZOMw 2. 1 0fteddBjte, o 1Ctdts®dS] LOHOUd A[} dhft
tcj Metetse o § zOdzdtetse Odzd W -fHtatvd L b fsls dydgeh OOy dld  oet@hta] fridsfls
f zOdzdtetso Odzd™ L Of Ofptse . | f te-tsdozve s ks  d3dzozB Wwd 3] iz B o d
ftogg MMse d kftOosdzj dedw ddzoj dalsOtej 3.

l st OBBdieso Odedj detOjls o0y daz®  totsdz o tjh jdz
fiosctcOBBdtetss OdedwY . wlkzh jMmse zZedsds MY jly@COydgd L @ds o ORMAE X,
Htezedj, Ctbtterj dsekls tjh Ols!  fdzts i ojts 5L QfHjQoujdd3j AZda
S6teOded yj ded 2 .

s3] bsets, (LSELOBBdess Oddj By jl foBsy! o Wi
1 00 ted d&3j to, Btsy dets dzO fLd ifQjls * P yfttchisocnte OfigiRlz MzGx Iva b, ¢ slststcOV
l fsRshi s BjsHO 9 jlse j2 J-Odzec®tfs 3@ .dzdC sk Isfs 0o thdfdRlY o
U’tGB‘qur]fr] e jOyddzdy i@ stedls! jEts o' ff tsdzdzj ded § .

vOC Y] ftoscwOBBdicseo Odedy Bsy J ki d Igifizs tzOistse Olds' jfi)vj dze
Af1. 100tedd3jte, HBsyds &OfdmMOk! fotcttOBRz, CtlssttoOw
tGJthqu d 9" HO9OIls! slsyjl B jets Meoat2Mmlse OR ,o sBROC R
WkdSydd, 56 tcOdzed ud ded W d dJie.0oq.ls lotonaiik® 3dE stz Odad J tcJ
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Y4 dzsydmozj dzdztsets dzd dzj 2 dese s ftetsctcOBBAd tetso Odzd W, ftsL o
EmMCtstedls! jets orf ftsdzdzj dzdj d OdzOdzdL Jtetso Ols! toj L zdz' IsOIs
1 OHOYd yYJ dzsydmdzj dedztsets dzddzj 2 desects  ff to 5 6 @3 df{tasm O
MW P, lsOQq’: Co¢:
1. ltesdL o tsH Mise j dzdz@ivdzw H JBvilds) does daetGids d ftesdL otsHMls:

f O dzd totso O dafiyls of @ Sff Lpstc O dzj dzd™ L Of OMO B .

2. [ sediid S s L Oydd OB sklsse H ) lsde € edO dadeO fr
steOdzy Stelsdz’ ° ) MEemse .

3AdROdmEy sflsdddL Oydd ddzj fMisdydsdzdy o Yy
WddzOdsser o tej " j dzd 2 .

4. Cdzjedjdd i s BIL Oydd ©OMYTw]Hj djddW tc@pbBEEL
tdgj e jlsdu MEdR md s ds. o

5. UJdZJQISdst*ZM‘i@ﬁl@dfOBdL O ydidfv tet@jfnff etg fiytg edzd Mo w L d d
tQals’ Isjdzj StEBBzdzdC Oyddadz 7 Mjlsj 2.

6 . [ jHdydzO® tsflsdddL Oydd tcOMYf d MOdzd v tcOB SIS C
UdzOdzdthsaOdzq’ BjHJqyddelmSdr toj Mztefmtse .
rdzw tojhjddw LOHOY yYJ dzsydmdzj dzdetse s dzd dzj 2 e s 1 to

By dftf sdz! L tso Ols! BdBdIdBIsj Sk PuLP.

lteddid to tojh jdedw L @B GyYdzd tej dztizig d 5 dzff tztzc tc O 3d3d te s 9 O dzd W

python

from pulp import *

#etsL H QA O Y]

prob = LpProblem("examplel,pMaximize)

#{ 4 o] Hjfizj e 3j dzdz" n

x1 = LpVariable("x1", lowBound=0cat="Integer’)

X2 = LpVariable(%2", lowBound=0, cat="Integer’)

# [ftiHjdzjdd] yjdjots2 WkdSydd

prob += 3*x1 + 5*x2

# [ ftwojHjdzjddj tetOded yJd ded ?

prob += 2*x1 + x2 <= 100

prob +=x1 + x2 <= 80

prob+=x1 <= 40

# tdhjddj LOHOUYU]

prob.solve()

# JlTroBH tjLizdz OIstse

print("Status:", LpStatus[prob.status])

for v in prob.variables():

print(v.name, "=", v.varValue)

print("Objedive =", value(prob.objective))

] HOdadesdz fteddsjtcj B MBLHOjAB LOHOYk d2O0 &OSC md di3d
EmMdzsedwrs ~2*x1 +¥Ixk2+<x216€86° 80° d " x1 <= 40" . ]
YyJ dzsyd mdzj dgdelzdddd .L QHIOYd o oesHdIsmw dzO {1 € tcOdz.

PuLP 10OCy|j fcLoasdzv jIs tjhh Ols! LOHOyd dzO0 d3d dzd d3
fited d3j dzdz" = d GetOdzdyd ded?2, O IBFIgG" L OO o®Jsh O ls jsdzvts.dzdz

Il L OCdzs yg ded 4 , Yyd dzsyd mdzj dedetsy dzd dzj 2 detsy ff tots G te O d3ds«
sflsddidL Oydd, Colster 2 dzZOrtsHdl MNdtsStsy §tedd3j daj ded J
Bsyjls BrIs! HsMisdedzzlsts )  sd3tsh 4 ¥ Hic GoLjdifoyjd2r ~d d3g ts &deds
fd i3 @jdtcfstedlsBO d Htezedj .

s MBS dMYyse kb P@dszter :

L ¥WOdso O, 1. 1. RiMMdzjHtsoOdzedj §dWisdw EfMmlsts2ydoe
l. [ WOdtsa O, s. ¢. sBo0OdzjoO // utso 308 dzdz@" ( 1B dats B
91-101.7 DOI 10.17308/meps.2020.11/2467EDN PALGZB.

2.sts9 Odzj 9 O, s . ¢ . ¢ dzO dzd L otsMmistcj Btso OdzdzsMmis d fr
L dzj Clstetsdzgdetsets oL Od d3tsH j 2fplso dW dgdese W 2 dz€ yd s dzgOdz! dets G ts
[ sdzsh dzgj o [/ / ¢dzOdzdL, dBsHJ dzdtctseo Odzed{f to sy jifiidAdsgdasd Qdz ts o @I
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d ) HEZdzOte 5 H dfs? O WDz jddtp¢ =2t dridglagi jimdzdlsf , | sdze sSGteOHLSY 15 H
015 etHO / 1tH tjHOCYdJj?2 [lBdeodce®ys spesj mMdad . M
so jIsMmise j dzdzs s & " s ts5dzfm O izl §7E isEDS YHEBKD) dzlsmilseo 5", 2014
.ssdB3dMMOtese O S . o . [ dIstsHT WieOCIsOdz! detsGe s O daC
tcsedzetsL Jtetseo Odedw ot dzgj dzdz" = W HBe MsydoOdz desects Mistc O,
Rl1RUR, -200f.. de. 20045 27.09.2004. EDN: PKERXF
4. sz MM OLtse O, S . -B3@Dls | dfEIsxfdpg dfpfeésyy s H J dzd tetseo Odzd§ H
Ctsdzf Oded 2 di3d s 5H Odi3H d dz@riizdh§ tidd] Q i dzts iy Is ¢ 08.00.13 "l
d dzfmls to z d3j dzls O dz' dz" j d3d IstsH T L Csdetsa3sd € d ; HdMMJ tlsOyd
L Csdets63d ®d 2O S/ SsddmMmMOtctse @ us@p dzdy ts dear,8SH CHE tc 5 0 dzC
NNTOGJ.
t
)

5.t yd dzim ¢ Ow 5. o . steOdzemt stelsdzOW L OHOYO d 4 d
[Izuo[dzfr]QOW [ . 1. 1 Odz€ tcOIstso O, s . o . stsoOQdzj o ® [/ /
) Iz te dzO dz sIZBOdzfr)QtsGls ctsfMizH Otefls o PUEE ¢ 51 0CBC. tc CRBRBEDR [z dzd o
TWGMYL.

6.edHBLStE, 1. s. JfldBdLOydw ©OydtsdO § dlsOdedw
Eyjlstsds tOL dzr n sdf s dB3d sOBtsdzd L RO/ 1.. sSssmdzf § 8516
1l sdkzdlsj BOIdUiMSd?2 Milkjot?2 1 djChtddzy 2 dzOkydy 2 Nkt
dzd o j tefi)BOBRiIEO.1 06 . 2 EDN TIKKMP.

7.CStsadzj 9 O, o . ltedd3j dzj dzedjy BjlssHO OdZOdzdL O d

fsedyddr eusde'© odzj Ho dy d dssMmisd / H . ¢ . cSBBoadzj 9 O, U
R dzW sSte 3Oy d tsdadz" | Isj m dzsdzsG d f 2020: dfddso]tdg)ddg) dazdzts agV 1 d3d i i J tGE

-804.
¢ .

MiskzHn j dzyd M¢ 52 Qtsdzwgtsgdzuq’q’ { COljtcddzB ZtcG, 14 Td3Ow 2
[ € O lsigstdzdic ¢ : d o Is s dzts d3dzO W dzj € sd3d3j teyj S OwW stee Odzd L Oydw
2 dzd o j te ) d Isijuls " -89. BEDN2MABTXW.

Es. ¢. stsoOdzj 9 @023[ .

vrs 519. 83
s 0Odzj 90O s. ¢
COdzH. 1 Cs5dz. ] ¢dpgOz €,
[s¢hddz t . R
¢l ted§ dzOH dzO VS QBIEN CQaASSddad])s , 3
sk OdMS d?2 cetMmMizHOmise § dzdz” 2 dsg B Gipakisie @ tm| J

Tt RV RYtwe RIC fLrcJRrRUST @WURGRRO 3T RYUCURC
trzrlrRe 1 ve] [[hmdmwsss ¢

vjtstedw dcote wWodw jlfw o Oydats? B d&ZOMIs s j d fipfy dzjj Hizg R O
bindzso dw R Cdlt dzdSlsO oL OddssHj2Msadw diyHE tOydse
hqesCtsd My jClstej] HgMudyddd, oCds yow {StsdskdSk, {sd
@OESd d Heked). uvjstedY det §oLo sirgd sdgdd iz
ftj HMCOLT 90! d w©BI Whdvls! o jhHjddj bkyOmlsdfs m d
Eidzso W R dzj S tej Hj dzj dedzs fiyls d .

[ Mdzts o dzts 2 yd dz o# sjtstedd dete wWodw jlsyw gL zyd ded §
SftejHjdjddj MOl drqddzals stel jo i izdp ol ds H dv S Oy
kistedd et O ©OMMBOkicds Oj kMY ¢ OS¢ ¥ stdkOd dOv &t
MtsBMmlso jdedz" | dadelsjtejmr  YdHOddW lsdtshdlsj dz' ds Hj 2 M

] L lsts?2 MmMsOIs! j a3’ te O finnidfsusded] d3Is Jstdetzfsc dzd § to ,€ s €2dzO )
ftedd3j dzgj dzdvw o tOL dzd ydz" » B EOMWS d ftedo jHjdz fted dzj
Motsj?2 hdesit?2 ftoddj dddshmisd d d&OIj 3OIsdyj M sz Wk d
OdzOdzdL J d ¢ tetsc desL Pty ssC@adirf daf 8o roOdgdkvidzd so d f ted dzv Isc
9 wOLddyder » MW jteOn dzOM j2 ydL dzd.

ImMdzsodz" | §sdgwiIsdw:
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RGWGO: RGO 9o Iijstedd dote tsftcjHjdvjlsmMw COC MmMdlsizc

o N j dad v, odzdwse h ] dzO dmnr SH deter . ts5da0ais tsifisd drtisdelj |
@OQMd%qumBaOBJ mMetsd o" eBHT .

dlstcOIsjcedw: wlstcOljedwy ftejHJdVjls §dzO0dz Hj2Mlsed?2

dG&BQ o' BdteOiIls Mot MsteOIsjcecdes, dMmatHYw dL Metdrm yYid

rdgeter h: I-1 dedstc'tdPls e BT Colstster 2 L OoadMmdls sl o

qcmscsa. Jdz sy jIs B" st ftojHMsOoadzjdz 9 odHj or doter !
ds B2 HiEkzets?2 RBjlsted S d.

{Mdztseo dz' § SCtdey fydd:

t Qoadztsea jMdd 11 h0O: tOodesoifmMdy 11 h0O dekzw glsBY tc§ Hz§ a
zOB st MistcOsjecd?2, ftod Cbttesdd dd BHdtRBz dettstkz daj
EmMdzsedd, uybkt ofMmj MOd d'j dets¢d ftodH]ty do O Isfmw
fsojHjded] deottsCtse o dotj tePlsd gfifdgj Hiso Ols! s Isd BOdz' dz

RGte! M dzdzj ots?2 MeEBBs2: 1 kOSdr detOR o' detrh
fslsjtewdsd Htekzetsets JqetesCO. Cbkts SLBBOYOjl, yYybt MEzBRO
deter ) dezczjots? MEzdBs2 dGoyjls Moy dls! OO @Gelkdeo
MoftesosYHOjIsmwy ftesdeter " jd3 Hickzetse ts.

RGtr M S jtOydy ? d SCodW dzd € Issdi: ] kOS¢ dra dc
ftotslsdo tsistsw Is ! Hice Htekcek. ststsf jteOydw oCdzs yoOjls Mt
CodWdzdCls ftoj HY sdzOG O] sOdg teistisif® s istb@ tdad § s af dzls )j tc@ hdsts H § 2
sftejHjdvjl fMteOlsjedd d o" deterhd o IsOSCdr dctOR.

RGter M fosolstewshddddmwy oL OdBsHj2Msadwdd: 1 toj O
Bdetsy j Mlsets tOL. 1 1OSCdmn MzEyows detsCyH dBciztej o M ks
tojLkzdz sOOR, H dzw sftcj HJ dzj dad W MotjEts BzHEMjCEts
oLOdBsHj2MsedYy B Bseckls ftedojMmisd ¢ oL ddC detso jdeds
dzOC OL Odzd W 7 .

ltedd3d dzgj dedv Isjstedd dete:

CCdesa3d € O: v stedw dge jels MW Jtess C 8 € tf defagd ud MSE d - df
BsHj &zdteseo Odzdw fMlsteOljecd?2 Ctodlbktejdydd &jxHkz Wdtd
dzj sftcj HJ dzj degdztsisd d OdzOdzdL O ter detsyds = B3 - Oded L d3ts ® .
ftsojHjdd] t" dsyd -~ EyOoflsdiddisos di Statfdistfoglgiou J fiicts?0 Isi W jtdg) J

1l sdkzdlsdS0: uvjttedw dcto fwddjdvwjlsmy Hd&Y O0dOdkdL O
kOCdr COC orBte’, MswOljcdd ojyHEZAdOEGBHA & sldsh j
fsBscOjls fjHMCOLT 9 0Ol! 1 5o joHf jsdidkid L f todzd ©d v j fipdsde® IsQ & I
fsddsdui mMédn MdskzOydwa.

Il sz dw: vy stedw dcte ZOr sHdIs ftod d3d dzj dzd 4 )
BsHj dzdtetso Odzd™w | oatsdzt ydosdgdz" » MistcOlsjed?2 d oL OddBsH 2 M
fedyuddd d tjLiyddsOds’ S EditsdgdcOss o BsdscdyjMSsd
9" Y doOdzdw d tOL dgdzetsy J dzd W .

SEdRf ! slsjtedy j dOESd: uvistd¥ dcett dqewOjls o Oy dzkzs
5B dZOMisd dMCEMmMmlse j dedetsets ddzlsj dzdzj SO d BON d dzddtisfevts tsB
fMlstcOlsjcd2  Odcttedlsdkcs, ©OLwOBBISSd f§lsddiOd dF o
OHOfsdteso Ols' w d fteddedBOl: twjh jddv o HJ&OBIYJMSJa

lteddzj o L OHOY(d:

stdejlsdy 2 Yt LOWOU], tjhjdidr 2 dO- s
6j Odkzd @t w " s ORj dz' , desydzdyr, BEROCO" fteslsdgo & s ¢
o' BdOjls tSHddz € OME R, Mdugy tedktgd dJdzd BEZKBOEEZ, O (g
ddotsdz. 1 Objd3 sftej Mty fMisy e mMdHpds JazOi3d detr .

1d%d #Htedoe fteddzjtc SBHO dzO Pyt hon, Ctlstster 2 tojh O]k
import random
def determine_winner(player_choice, computer_choice):
if player_choice == computer_choice:
return{ d y* w
elif (
(player_choice ==¢ O d3 astd computer_choice= "dzts 3 dztj oy
(player_choice ==dzts 3 dzfagd computer_choice =8"kz &3Q ar ©
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(player_choice ==8' Iz dz@asidacomputer_choice =£"0 d3}) dz’
):
return "Jr B jHddd!"
else:
return "stdfssilsjte ftsBjHddz! "

defplay_game():
choices =[S O i3], ‘tiats dzY B’z 3Pc O

print ("rsBtes sy O0dkzseo Ol o dJcetekz ' sOdj dz , datsy dzd
print("JlrBjtdlsy Meatt?2 MmMddotsdz ")

print("1. sOdkjd' ")

print("2. 1tyddyr")

print("3. 1Edi3O0c0O0")
player_choice = int(inp('l O r B @®): ")-1
player choice = choices[player_choice]
computer choice = random.choice(choices)
print(f"'] O r B:tfplayer_choice}")
print(f'] ¥ B €15 &3 ' ¢ {lsompu@r_choice}")
winner = determine_winner(player_choice, caitgpn_choice)
print(winner)
play_game()

l 1tz SBH O dmf sdzr Lzjds WEdSyds deter mi ne_w
sfdtseo ] orBtstcd® qetwsCO d StBf! s lsjtcO. 1 0OIjd o WkEdz€ Yy
oretstc MdBBosdzO ' Ris@o dgd d O pdgtejsads S s+ ¢ IsjtcO. [ JjLEd s

lted i o dMmfsd L s Odzed W
lobpo noxanoBaTbe B Wrpy 'KaMeHb, HOXHWLUL, bymMara
BoibepuTe CBOW CHMBON:
1. KaMeHb
2. HOMHMLbI
5. byMara
Baw ewbop (1-3):

Baw Bbibop:

BblbOp KOMNBNTEPA: KaMeHb

KomnenTep nobepgun!

[ dMEd8 e disj & dhMisd L s Oded" 1 665¢ tcOdds

vjtstedw dcte fjHmMsOodwjls M2 d&shdr 2 ddhstldj
ejhjdd?2 o kmdsedwn ¢ sk ddfd® dO bEHOglkctgREdsn,] § tod
sB&OMiswE d f§oLotdvjls fjHmMSOLT 90Is! o jHjddd d
EyOflsddStso. RLEUYjdR]] bjsttdd det §odscOjls &Od dizy
f% j eOR  dzOh j 2 3 dL dzddztsch O thztizt] gzd dgQ 8] dzt e SO Ghdse j BOls
O dzO ded@ dgttzr 7
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Hljo[fr]ts‘: dit soz dzths Pz@ds z to '

L. ¥WOdso O, 1. 1. RiMMdzjHtsoOdzdj §odWisdw EMmlsts2ydoe
) (WOdetsoa O, s. ¢. stso0OdzjoO /[ / tof sy Gzgod)i dzdz@ 'l ( 1Bt dats dizd
91 101.7 DOI 10.17308/meps.2020.11/2467/EDN PALGZB.

2.s 859 Odzj 9 O, S . o . ¢ dzO dzd L otsmistcj B so Odzdes fls d fr
Ldzj Clstetsdzdzse s oL OddBsH § 2flsodW ddese W 2dz€ yd sdzOd . dzts G ts
[ sdzsh dzgj o [/ / ¢dzOdzdL, dBsHj dzdtetseo Odzd{f to sy jifiidadsgdatsd Qdz s o \OI
[ X HEZdOKBH dstd O EddzuyjdAsS =2t drlvdgldgijtadpidld , | sdzetseteGHLS 15
2015 ¢etHO / 1tH tjHOCYdj?2 Tl tddesgEce@ufseats?2 e thO da

slso jIsMise j dedztsMmis! ¢ " s t5dzfm O dals .d @ TBEDS YHEBGKD) dzlsfplseo 5", 2014

B.ssd3dmMmMOtetse O s . ¢ . [ JIsBBHT YWicOCsOdz dzsE s O dzC
ftosedzsL qteso Odzdwv otej d3dd dzdz" = W HBBO MsydqoOdz dzsd s flftc ©
]l RTRUR, -200.. de&z 20045X& 27.09.2004. EDN: PKERXF

4. s sd3d MM Otetso O, s-BBOld ] BAIL gt js dBEtsH j dzd tetseo Oded j H
Cdi3f Odzd 2 3j IstsH O iBH o dzrgzdigtidzj P @ dzts f ls 08.00.13 "
d dzfls te Iz d3j dely Gsds'Hdz" j + CelsdztbigEf § ls Oydw dz0 Msdms Odzdj Eujd
LeCtsdatsdsd yd MSdr deOkSC / s tsd3d ifii QtdstOee @ s ¢ fig flzefd(8v5 2 QR ¢ ) O dzH
NNTOGJ.

5.t yd dzim ¢ Ow | 5. o . steOdemt stclsdzOW L OHOYO d j 4
[Izuq’dzfrjgow IOsztQOlstsao s . o . stsoaOQdzj o ©® // 1 tsdzdlsj o
) 2z te dzO dz §IZBOdzantsGts ctsfmMizH Otefyls o PUEEE ¢ 51 0CBG. tc CABRIBEDR [z dzd o

TWGMYL.

6.4adHBLE B, 1. S . Jfsdd3dL Oydw t0OydsdzO r{f ddsjodzaf vy -
Eyjtsds t©OL dz" n sdf tse BZ3d sOBtsdzd L RO/ 1 S . HCthStG‘
1 sdzdlsj B3OIsdyui M d2 MmMilsjots? 1 dzj € Istetsdzdz 2 de)IzuLdzr N 2te

d
zdzd o j e BOBSi5O.1 06 . -B0Z.2EDN TIKKMP.
7.CStsodzj 9o O, tcdulzj deff dzdj BjIstsHO OdOdZdLO djteOtend?2
H dzw 9" BBO dzgdHOodyddsmisd / H . ¢ . c S so dzj
Yy d tsdadz’ | Isj » desdzts ¢ d o 2020: dfdsojtdgiddg)dazdzts RV Id3d b d tot
i Me s, ¢ t5BNOjstg jtedfylzp Ztce, 14 &BOW 2020 cEtHO [/
dzB Zz to G : $ 9 Is s dats d3dzO W dzj S sd3d3j eyj MS OV Btec Oded L C
d Isijuls " -89. BEDN2MABTXW.

S. o 0Odzj ofA5C Nid.dg. 20 2:¢

ststej dedzts2 1 . |
wWddzdodz A1 fuv 1 ¢1RrRLU ¢fCRE

{11 Lt vt dr RWRANANMEA 1V [ o Jwwwrot vl 11 3M
JT1dLVRYOARE

O 20Oz L EZcetesL ddaW sted3OYd 8 dzdstis? {f BejsLyty findnm deftsHinisddls o (W R[IS)C
Isj dzyd Odz! dz" =« kZcGtetsL, C tildivte ' g deWdidasdyGsy d o ts L dgdi¢ dzig istc O B t
jtej HOYUd. Gl ftesyimMm diBdils Btsd hts§ L dzOyjdedd Hdzv
stccOdzdf Qe ~, | ®d2OdzdL BEcectetsL RJI FTBBSEOjIs sy dzdls!
sdotse . 1l Bdzj jzctetsE t5,R 1 OddgigdjLis B' Is! dzj sBRtsHdd3 H dzv
CEdsHOSPdztcfe @®Lfdo jHj O W scOW O, CtltsteOW BGilst
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