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COMBINED USE OF ARTIFICIAL INTELLIGENCE AND DIGITAL TWINS

This article examines the possibilities of using neural networks for learning based on individual production lines
and their digital twins. The changes in Al technologies thatdaireng the neural network market are analyzed,

and how neural networks currently influence innovative technologies.

Keywords: digital twin, artificial intelligence, manufacture, modeling, management, optimization.

] Mtse toj d3j dadats § o dofp (3w dz* dgjiz tdstinfiy j Isef teOL dzd ydzr = MW jtsOR >
tcOLodoOjlsqw d wodzw jlsfqw, dzO HOdzdzr 2 hBsdzj dzls otcj d3j dzed, Hts
{20 OYyodzO ftetsded ¢ Olsy o MOMr § tOLdzr § BBd&OMISd dzOh j 2 xdL
ftosdifips sd3 d IsttOdf stels tsd3, LOCOdzydo OW A HIyqddem<cts?2 HJO
mf smtse dz sSBtcOB OIsT 9 Ols+ sctesdigder § GBI Y 3 HOdzdz" =, tcOMmY tsL
Stej dgnr  ddzse sy Hwkzetsy . [Hddd dL € dzs uigols =2 W OCdsdevgjsls iy v
MfsmMse desmisy ¢ BeEZYjdds dz2O0 Isjr HOddzy n, C(Bltster &i3d dm ~Bls
BzHEMjd3, MEtteid oMiets, dsydts BEHjI o dzt Bts? diBsd3d dzls ¢ ts5
gL di3d dzdoh dj Mv Emdse dwtse tf dzi dztis d3zkis B dsd@ dgs O daf sidisy j Is § tetsmdziz

RMEEZmMmise j dedz” 2 ddalsj dzdzj S Is, s mdzsdzse d v, sty BEZE h OW B
OB sSIsT d tjekzdvidts? YBHHjtYSCd yYd izse j ¢ O. g4 2yom Hdzv
Of § OO detsy B J MY J ud ded 4 , M fodsh s Csls tsdassids 2 dzoyiipsh e B 2
tOLodo Oj smw, ddsj J s tetesddlkzy CBdSkztej dydey , Cslsf Oded ¢
sZHO BBd "dj odtsyidedw d M COYH'"™ dB ESHESAE BEHYJIs RR tOMmls
dzj 2tesMilsd MIsOdesowlilsmw Bdzj Bk EMisZEdgr 5, ¥ g tetsggzmez fHEH Ot
fl Btsdz hdd3d H Odedzr &3], OzOdzdL qietso Ols+ tetwtsdde § BOMMder
Eyd ddidd¥ls HOdzdzr | LO dzgj mMEtsdzr €85 HiMwisCBBe dzj ls, Hdzv Csists
CteOLHE HBd hj ,f toyfidghi tR REsSy des ftedo j Misd, ©OBBISE d2O (cdgH § €



lregvirs [ [ Lr3m w¥ygypgm2024

&3 My yoO, ylstse' fYwesejMmlsd sdzdeks jodLdr MEEZOHO, o Ist 9
SHddz HJ dz .

v0OCyj dajtesjlsd dz2Oh dzd P desCtj fteddjdjdedj o (tsefgjH
dZd2 JdLBBEOYjddw, ¢ ftedijtekz, HdAY ftjLjdsOoyd2 ddd H
dzj W stedzOdz: dzr 2 wiLr ¢ tBh jddw dz20 HJ dztso 52,  tgddsjtdsfticds o dajs ! Is j
sji¢€mls, Cdzsf, odH]j s 9LOddBsH ] 2Mlsotse Ols: M dzs HY B], O dzO ¢
LiIsts jhy dzOyOdzs d M mOLadbd4@ sjrdedSd d fMsLHOded j &3 datsor
sjrdzsdzscedd MisOdzizIls Bidsodg]Lj dzr fdgofts H ofigffatfifsts BdRlz" 3 ©B tc OB Ols™ 9 Ols
sO¢yj, MEtstjj efMmMjet jhy B hj eodjHBWIS! MW o tj Od dz' 2

[fr]lsJ d dzicOkdoder j WOCIktster, CCtlsster j Mistsdls B©BsL dzOYcC
Bsdzd dzls otcj d3j ded, dzt HW A dzgf dLo jMlsdes COCBY dzsediB2 tEC B9
ofqdzi HMlsadj wydcet, yYyjdse it HB € cdE@ sdjcddg >xaly . L Q0 IstH o tfiA
Mow L Odedzr 2 M {CMfjted 3 dzsOdz dz" &3 ftesj CIssdg 2017 EBHO (Bt
fsfmdzi Itsets, C0O¢ RR lsBdtcOQaz® n§ OdeiNg u® B ®y a L ¢ BREE @R A
5OC¢ CO¢ jY Bz YOazdS OO jas'Oz S OL Odz btsdz § 5 By ¢ 52
Hj Bcdzmistcdteclzjls o Oy datsfyls H Odzdz" =, Crlsster § dmMSEMmMmise j dzdz
sB Y] ddv. vOCy) foBdzi BO lsfkzlsmisedwy j dzO0j 3" » tojL zdz |
LOfies IsOC C0O¢ dzj2tesmjilsd dzO HOdzdzr 2 B3 dzls Jhy dzj o tsdzd
L Istsets MdzjHizjls dzgj sBRsHd®sMIs! o HBY tsdzdzdlsj dz' dets s € ts5dzls to s dzj
9 BlkzHENjdB RR iy jIs or HOo Ols! A0 6 digisL 'ts S ds dap PG d dzsQy ded
HJj &zOlIs atcOyY [ 1] .

[desecdj s hdzjdzdgr j] St Odedd, Oslswils OolstsiOldL dtetss
1 Istsg 5, sdzd ~rtlswlils 9dzj Hted Is 9 wOBBIE dmMEkmmilse jdedzr 2 d dz
dMmS emMmise j dzdetscts ddzlsj dzdzj SISO bHBB Mz § 4§ Wtde sHPIE! CRA  qiaPW taytef eh
dstsH j dzd Bsy dets BSlsteOB OIls’ 9 Ols!  dalzy dz" §j © HOdzdz' 2 di3sd3j dzls dzOB ¢
ftesyjmMimse o EMCttjddsd sjkfj d 5. H.

1l Oy des ki sdsw dzz s+ Yylsts ydW tetsolgds? dpitontsj2ddzd, € SHftstdstote{ Govd W dsts||
sftejHjdzjdgde" | ftetsyjmmr HosdLoeosHMsea O o ydWtsesd adHj, f
HdzZw HOdz dzgj2h jets Eazkzyh jddy fteijHftedvisifws j dzOF tc € O&0 dzd) € df iyt
d Sli3ilsdlts, L OOBdER] tdsMisd, SCtbtste’ | &yl ftesfbhnlsdls:
Bsd "tsets StdkdujMseo 0 dd¥ sted0ydd d ©OLd&Jyd = Y OCktstss,
MsOdMisdSd dL yd¥ e Bo dils REHEEHsD , L Qfs|dids3j edzs s , (st
Zuj s d bkdakzyhdl: ftesyjmm @O fotsdLeosHmbej. o §sdBsh:
HoB2dzd $ , By des Btsdzj j 1 WWjSCkdodes toj Ocdtetso Ols*  dzO®, I[sts 1

fBts ¢ HOszjLjOtd tetsG datsL Jetso Ols! , COC BEHjls dHIsd f dzOdz OB SIS’ ¢
5OCY ] dmMSkMmimise jdadzr 2 ddzlsj cdzdzj Sls sy jls ftescdatsL Jetso Ols !
fsdkshi1 8 yjets MolstezHdzdCd, oM tsdz L BalzB®o oy dzj @ dzl tstc 3@ g ¢b §f 2
Mddr ¢ dezy desdsk o3 Miskz.

R@@BeOudB&&fJ sirndtsdzsedd HOs I oL B dshls! ftojHY to
4WW4§Bda@f tcj L zdz 50OIs, fted LIlstsds dzdhdzedmr dLHjty i & Ml
Ho 82 dzd € 5 fsBsecOjls ftosoasHdIs! cOL dzdydzr § Y JuzfdB3i dzlsT
f SH D SH U&sa;qul Motsd cdi slsj d orBteOls! dzlzyh jj tejh

, L
ddzls j dzdzj €1sO ydWtesets?2 Hot2dd¢
OdzOdzdL dtelze Ismpw, d o L OodmdBsmik s
sdz Md3tsyjls tsyjddes oW MdskzOoyds d
MO &5 BsHjteddL dekzw fotsyj .

[ sy des BIsdBjIsdls: MmdziHnwhdj dBsdjdls, Ctlstster j §swedws sy
fsdzsydlsjd dzr 2 1 WWJiCl Hdzw ftiHftedwisdw:

D slsfmMklsMisedj dOHBBAdEMISd o Btd "t Stsddyd Msej OB YU

D fsdzEyjdedi BBdz st Stdzdud Mlse ®© HOddz = 5 ftojHYtodWls
ftetsdL o sHMise ;

D foscdetsL Jioctso Oded j toj Bsdalsde’ 7 OB sls, t©OLdzdyds - ©Oo Ots(
tIsdrn fMdlskzOoyd?2.

1 &34 Misj l ki kil , Yybsts CEHO ftejHftedwisdy (
®Bdded B L Jtelzs sfypw . 1 jsk &d ftej Bk jlseo Odsd wodzw jlsfmw My s
d esotHdls! HtetsdLotsHMIise jdeder § dzddedd. €CIsts dytgdpdds dsdils fndadzy S [k

Ld
q

)
ttdtsBtejlsOjls jhy Btsd hd?2
dls E©®E€H,] wOdadsts d&® gzHdzj

L OdzOdzdL O OolstsBOIsdyj M¢<d

q
Is
OkOddL qiekjls Bfrls fsh ds?2 ©OBsls fosdLotHmiss j dade 1 dzd dz
90 jMmls dzj HsMlsOs M dj ftosdLotsHMiIse j dadz” | dzd dzd d .



lrdguv1irs [ ODvgzm3zeml L vu 22024

l sHsBdZ 3 tsBKOL 503, dimf sdz L s Odad W ydqWttser n Ho t52 dzd
ddzls j dazazj € s O, By jls HOIs! Btsdz! hj oL BBtsy detsfls j 2 H dzv Is g -
shdser 9 OWM! dz0 HOddZ 7 t©OBBl' LO BftejH]djddetsj HIESdzd Y |
ftesdmh jmMsoadwy, ¢ ftoddkjtelz skl d tBtczHtso Oddv, ) Mftetsa
EmistcOdzj dzedw ddzd Ijrdzdyi mMSdr tOBTSIS, Clstste” | MAB3sclzls ftojH

[ desy jMises Btsdz "dr S Oded 2 d dmfsdzr L e ls dmME kM
ftedo jHjds dzaj MStsd S5 ftodd3j etso Cda StifOodd2, o &jmsj
Cskf Odedd Mo d3j fMlsdets jh vy dMﬁBQJLE“B d yditser j Howm2ddS d

[Hdzd B dL fteddjtese SCtdfOdd?2, SCtktswOw OCIlkdo ds dzO
qMC kmimlse | dzdesc 5 (dgls j decdzj Sls@ wodew jlsiw Ctgf Oded” Amazon .
SdzdzO2 dz tedlsj 2 dzj ese, Yt L EOYOjl, Ykt Sk Ofzd™ L §dgdzdk
sWdz02dz d ddzO2dz BdL dgj sz, o MewrLd M yYyjdd OCIsdo dets L Odzd ¢
dMSkmMmlse j dzdescts ddzlsj dzdzj SO, Hd&w bsets ybktse' kdezyhdk!: ¢

stsBf OdedY 9 C ZOH' 9 O sMc O tsds j sz  ndedz jnmdzto y pzdz a3 d dzls j dzdzj € Ist
shdzts e J , fklsy 3 tslsCter Isdqw Chktefmtse, Hdzw Istsets ylstse 9 HOd
Cokf Odzds Exj ddsjdzd tsf'ls Ol f kjodsdkscdj?2. [ sitdd
Bdzd y OFMmdsip dzjls dz0 93% or eOMlsjls Mfteshm dzO0 dhmifsd L s Odgd W
5B ZOH O Is dz@o " COBd dMCEMmMmise j dzdzgse s ddzlsj dzdzj CIsO BEHEI B d

1 OteWHE M Isj d3, COC Amozon t©0OBKlOjIs M dMSkzMmMmlse j dzde
5B dZOMIs!: vyYd¥tse' 2 Hot2ddSte, kOC COC oz Mitshmsefise s |
ftejHftodWisdd, foBscOtls e jteh j dafjlso 5o Olsidzdtc @B iy deds BitsdsdsG
Motsjd MSEOH), SCtltterj oLOddBsHj2Mlsaks s f Cdzsj 2 dzj te O dsc
SBtOBOIST 9 0Ols! dBddzdzdsdzr L OSOLtS9 9o HJ dz .

S ZOH ) tBtlsORd wOBSISOjIs Htsotsdz dets dzj sBF Yda' d3 tsB 6 G
Yyomisd twOBlsOt s tetsBsls fMmeowL Odeder §| M dBsHEZdzd ~teOdzj dzdw, 1 Is

e ZOHOR, YjB beOHdydsdadz j Misj dzdgOyafls: SOXOGL ™| fEsE dzjgj s LBt
CWWiClkdodss. J 1lss?2 LOHOY), 6 sfsdddLOoydd Me &cOHME e
(shttesets LOwLOd) j B' &ZO fso jtojdz® (YW jClkdodasfls: kOS2 (

[ d&zv Itsets, Yl fikddidL Jtcse Ols bz olnO St ety 6L Azdgldsh CHftstgjts Gt
tSBJfr]l]’JN)Jijcpmnlversefn fs@sh 186 Coktstesets, tdd MSLHO® IS ydWksers
fssc0jls MfteOodzwis! Mw f) setzo@EEHAdddE Badg j§f kaidd @k e s lsisB
ydmdzj tIsts HOYIs fftsarh jd@mni WiejrCslsed otffasdits d O 5 BB Hles'L.H Oo Ols !

Cobster o IsijMmMsdezjlsmwy, COYHE] oratsHWh jji dtets] it
dzy 3 sy dzs ftesotsH dIs! s HidgEsO Py GPEBjEO o z2ME sd3 dz0
ftcjHBlea O OV fJtetsmissd d Metd EZdazzyh ow 1 WWjClsde dsmlis!

vOC Y J yghWtetser | Ho 82 dzd € ( dmf sdz! L 28 Is an H dzw , y
tesetsisdL dqietse Odzdz” o5 tj M jdzdwdg H dzw Metelsdteso ¢ d led3l]’d
HoB2dzdC Oz, @y des tsBEZydls! fosecdtL Jteso Ol stz tof
stcj Bz j Bfgdz: "s2 B jd&B SOCdR HOdzdz =, Cslsster a yomlsts
dzl HsMisOlssydzesdz S sdzdyimlseoj. s ftedd3itelkz, SCtSecHO ¢ i Odz
Mo j Isstslstc Oy O h d A dzj dzls, fmMdmisj d3" otsmftedwisdw tcsB tsls
Wil QudMmcdi MdddsjlsduimCdj HOdedz | d MBscdzO §jte] 5B
dzd slsdzd yddzzs tsls toj Odz' degsflsd, Yl Lo dzddts Mt Csdsddls
stsydesfmlss dBtsH j dzd .

1 sz di3ts 1 Istsets, B ZzZOGtSHOKY yYydhteser d3 Hots2dzd S Odz M & dzC
d MfsmMeedsmlsd B Mstes d Itsydes sBkZyOl! weBlstss, jMmis!
GHJ tOBtSlsOs s dz#Hd d tetsBtsisr , S HJ dzd ez W ts didSgdoddy dz"
MelstelzH dzd C s  dzO A OB jf3 HlRJEMISH].C d YodBscOs s  jtej sfpd3r Mo
HsBOodls! L dOuydljd df j f§odsydsjd d j dLdjdjddvy, Ssltst
C s Odzd .

[ Odzjj dHY s tOmMmdtsistej dzd 4 , COCdj ddeeso Oydd L O f tsfc
WL Odgdz J M RR ddzd ydWttser dfd Hoew2ded ¢ O], 0O BOSCYJ to
sdz Lislsipw fojHftedwisdw dizd, Clstster §j o MmMotss O&BYJjtej H!
Nqdlsjdz d" § d BlstedyOlsjdz dgr §j Bsdzj dels™ dL 1 Isses 8" aBHW
O o' MlsOoCj Computex cdOots2 CBfOddd NVIDIA, |yjd
M tsdz Ltseo Odzdw dMSkMmMmise j dedetsets daalsj dzdzj SISO M dzw
Odzdd | saac Sim Hdv MdizdYyydd sdlstsy Isd GEB BisdEd
i COBjteOBd d HOLYJS ORI OoltdiOldL Jictso Odglzs 2 St

d
B9
er
wils ¢ dztse j dzdzs B dzOtelzy do Ols! dzj Hislskzf dg §j HdzW telzC o



lregvirs [ [ Lr3m w¥ygypgm2024

(Mg BB h] Yo" hOjls MCtsteshis! - =B g edty i Isdzj 2 teesta@Es|s Cfigj IsH(
Gjdgjtedtclzj d&3r » HOdzdzr = o yYydWtcseotsds Hoats2ddCJ , BdXZzOGtSHOteW -
5Bl jCIsj fBSOLOd dZ@ 70% BSd "k¥ MCskENkOlEOEf Okt o6 &
Hdzw ydedz0 ftetso jtel (.

O Oz d ydzOw ff zOsW stcds® | saac AMR, ©OLtcOBTIsOdzdzOw dzO
fsLotsdvjls fjtej2ld ¢ ftdds? Osltsdsdddd d Btdjj B Mistt
tsetslsse ( AMR) . 1tod tMmdzOh jdzdd dtse ddzi dz" = Jtg s Biistdstiseots HHGIS 1
COtolssctcOW dicsoa Odzgdj BBz hda fdzshOHj2 LO Mmyvyrlk ddsj cteOyd
fesshd bjrndsdkzscedd B&ZOSO IItsyj ¢, MdMmlsj B3O MBLHOY s IsteY
MOdzlsd di3j stetso Yysts ftLotdw jls Brdijlsjtc sk WAdHSEddO daff L § BB & Qs Ole
sd 3Odz' dz" j] BOth tckzlsr .

vOCyj BHddd L dzj BOdzse Oy dzf » § dzt Mse MsL HOdzdY yYdwtets
Ndets MydlsOls! qa3j s hdjfmw ¢t EhRsdyOdd: cwOWdudmMed]
sMistcOdzMis e O, uysts o CkYji fm boydshmls! s fid ke dseda jfsL
JLijdzlsOBj dzt dgsgts Wislststej Odzd s ydesets o dL 2 0OdzO.

l t50dz0dzd L Jeso O JdW stedBOYds s Stsdsf Odzdd NVI DI A, By
w ftojHftedwisd?2 ®ls odzjHtejdzdw RR ©® yYydWtse' j Het2ddCd M
lsOB dzd ylz M dzd &3 .

q
ts
to
to
H dz

TMocTOHHCTEA HegocTaTtkn

CHZ\I}-TJ.ELIHH H OIITHMH3AOHA Bricokne 3aTparel HA BHeIpeHHe H O'S}"IEHIIE nepcoHala
pDGOTHSHpOBﬂHHbIX CHCTEM

VIydmeHne Ka9ecTBa KOHTPOIT HeodXoIMMOocTh ITONOTHHTEIbHOM 3AIMHTE JAHHEIX H
pOecIeuenng xudepOe30IacHOCTH

VexopeHHe paspadOTKH H BHedpeHHs |CIOKHOCTb BHeIPSHHI H HHTEIPAIHH C CYIIECTEVIOITHMH
CHCTEMAMH

HMHTerpanug 00OIaIHEIX CEPBHCOE H 33BHCHMOCTE OT cTa0HIBHOH padoTel IHIH-cHeTeM
AHATHTHKH

tdmMzds©@elzd yo M ftoj ddBBzh jMlso Od3d d dzj HsMIsOIs ¢ Od3d

D wddzdzvw ydvy d SflkddidL Oydw wetslsdL dtetseo Odedz” = MdMmisy d3.
ddzlsj dzdzj S Is©O Mjtedd NVIDIA | saac fsLotsdwjls dLBj 3 Ols! HEHE
fsmMstets?2 ¢ d BwBOtwh tczlstse Hdzw dBsBddz! desets tetsB SIS O dgPMR) d st C
tsBBISO (CBBBIO) .

D uvdzzyh jdedj SCtsdelstetsdzy COyjMmlsoO. RMytsd LEzv dMSCEMmMmilse j

ftespdzy d3F , MovwL Odedes?2 M yd dzte jyj Meddz WOCIststetsdz. v jdztse j €
Btsdz' "sets S sdzduyuj Mlso © o fEMC O] @3 7 HJIsOgzg B, dzgf BT B ;b 52 Mt
tesBBISO ) tBRZYJjdzdzr &3 dMmMSC EMmMMmise j dzeder d3 d dzls § dzdzj € Is 5 3.

D umistejddj ©OLWOBSISSd  odzgjHtcj dzedw. 1 &zOIW sted3" NVI C
RZOMstesdls! dagj sBaHI®RE] 1 [ HoY dkyH ftojHftodwIisdw.

D RdzsjceteOydwy tBdzOyde =« Mjttoadmtse d O0dzOdzdlsdscd. 10 f§ted
sy ddls: 1 WWjClsdodasmis! Hj2Mseadw OCt?2 Ikjrmnddasedd o Mmdf
dzj sBrsH B3 B o dzv Is! dJdeW stcdzdOydr B tSCkzg OfMBE® B Mis Odzt

ftedded 3O’ g " jdedy .

D I MmMsCd) twOmMrtsHT dzO0 tBkZyjddy §J4jtemMsdzOodd, ddisj cttOyd
Hstesgsisswh jegts 1 [. Clts dsyjls fMsOl! fwifwismlsoadjds Hdzv d
ftesdLosHdIlj dzj 2.

D1 itBratHddBsMmis! L OMdIlsr HOdzder = d tBi Mt jud dedvy Cdejtes
1 MmMowiL Odzdets? fp dmMSkMmmise j dede” o5 ddalsj dzdzj CIssds, CBlststcOW K tsC
HOdzdzr = Mo wL Odzdz" » ) fejHiftedwisdj i3, € OC ofndejsitffidsdadddils joodr ] dgfy rls
BjteOr CdBjtBjL s OMdatsisd.

D wdzsy detsfyls! odzjHtcjdedw o ddzsjcteOydd M Mmizh jmlsekze h d d3q
stcHdsmMisj?2, COC o §dzOdz bkjirddyimitd, ©OS d o tBlzyd dedd
finfodvisdd.

D 1 0oadMmddsmls! s Mis@e e dets? [ @B 8T R i3 ez, E RR o
sjd3r, bt dg©® jyY HjteijtsBlkzyjddj fkttjBkjlmMv oatej &g, Yt
f Odedw dzOydey Is Isjtewlis! fteds' dz' .

nx
@ 2
&3



lrdguv1irs [ ODvgzm3zeml L vu 22024

]l SHotSHWY dlbtsed, 5 HOdks?2 Mol | &syds MoLOok!, vyl
fsHaotsHT € ®BEZYyjdd®r d dMyisd LtseOdds dMSkMmMmise j dzdzgse s (¢
1l jteor 2 fYHABH HSHEBOLEMB]9Ojls tBEYj dd @dzdem® k2 Mifyts dzly Uzplatzdzsn
OOkdL O tjOd dséts BJted, o It ostjkY (OC olsttets? § SHRIEGH

yditcsotsets Hots2dzdGCO. [BO 1Isdr tSHABHO dzj fHtetslsdotstej yOls
ddzls j dzdzj Slsk Bsdzffo sy MOy PR Oddtstodlsd HOd dzgj 21 dn

MmMCoOLTr 9 Oj Isfw dZz0 BflksddizdL Oydd tcOB sIsT ftejHftodwisdw. r st
mMtse toj d3j dzdzOv sjrdtsdzse d ydzOw B3OIsj ted Odzr dzOw B OL O, fsL 9 tsd
HOdZ dzBh OdzOdzdL © d Istsydets?2 fd Bz dzw ydd .

[HBEOCE, dzj hdisslstew dz0@ ofj fHtejdkezh jMso O, dhitd Lo O
ftotsdgr h dzj dzdetsfylsd OS] oflstej yojls orLtsor d ftejfwisfmise
BsHjdzdteso Oded™w ftetsdLotsHMIse j deder 7 fesyj Minse Mmists s jnidtnisy o3tzd J
¢ OLddydyr &8 adHOd OOS. vjd dzaj Bjdejj, M wWOLoadldjdg Isjr
Bfls: bkfMfjhdsts ftoj sHBdZ] dzf , tSlsCter 9 OW dztsor j oL Bsy desfylsd H

1 Okydzr 2 twkCtsottsHdG | ldy tzsm sy lg dzlsy, . 1 .
Scientific adviser: Associate Professor, Candidate of Technical Sciences, Drobotun N.V.

dsf dMtsS dzdls]j cOlskter
1. RMSCEMMIse J dedz" 2 d dzls j-ezdzg © tls @O ¢ iRz v | Amaz on
https//iot.ru/riteyl/iskusstvennyyintellekt-na-primereit-gigantakompaniyaamazon H Ols @ B tc O j dad W
12.03.2024)
2. Amazon Robotics Builds Digital Twins of Warehouses with NVIDIA Omniverse and IsaadJRim.
https://youtu.beNQLgs6s9y0?si=0i7VMC46blhy3XgB H OIs© tsBteOh jdedw: 20. 03. 202

References
1. Iskusstvennyj intellekt na primere-diganta. Kompanija AmazotRL:
https:/fiot.ru/riteyl/iskusstvennyintellektnaprimereit-gigantakompaniyaamazondate accessed:
12.03.202%
2. Amazon Robotics Builds Digital Twins of Warehouses with NVIDIA Omniverse and IsaadJ&i.
https://youtu.beNQLQs6s9y0?si=0i7VMC46blhy3XgBdate accesse@0.03.2024

urs 004.931

[ - 8. | BHB9o Odzi Yy

vOdt flsjteBlzteMSd?2 cEomMizuOilse jdzdzr 2 EZdzdoe jtefdlsjls ftesd3 h dzj
191186, gPlztce, J1td hoOw [ tsmh¢ow, 18

to1t o1 fuvsd sf1VArIARR R 1Tt JuJuvrY@[JEIRReC VSIS L rRrRUC] B
J{eovr wdbysvtiivilLd VST. P. ECHA

E .4 | BHBS9 Odgj 4y, 2024

]l HOddkzs?2 MkOlk! j OdOddL dkzt shv f slsjcls paahbdOy dBtEtg BH s
fMzh jmMlsekzs hdn Odz' sjtedzOlsde. | AtHj ©OBBGIST B' dz o) HdzSY | Oz
FHtso dzj lso tstgw & h 2 fslstejBdzsmisd sdz L 5o Oladg dzjtsde Olafj dz!tshipSoty dyt
Wz dzS y d s dz0 dziz .

sdz¢ yjor j Cnosipd@: fslstejBdesMlsj 2, dseddz detsy Heddzsyj dedy,
odLEZOdzdL Oydw

E.S. Godovanets

St. Petersburg State University of Industrial Technologies and Design
191186, St. Petersburg, Bolshaya Morskaya, 18



lregvirs [ [ Lr3m w¥ygypgm2024

DEVELOPMENT OF THE CONCEPT AND PROTOTYPE OF A MOBILE APPLICATION FOR
RESIDENTS AND GUESTS OF ST. PETERSBURG VST.P.ECHA

Abstract: this article analyzes the needs of residents and guests of St. Petersburg, examines existing alternatives,
and in the course of work, a design for the interface of a mobile application was proposed that meets the needs of
users and meets a widange of user functionality.

Keywords: needs analysis, mobile application, leisure search, interface, prototype, visualization
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SOME FEATURES OF CALCULATION OF FLAT FIGURE AREAS USING A CERTAIN INTEGRAL

Annotation: The cases of equality of figures limited by trigonometric functions and figures limited by straight
segments are considered.
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CREATING 3D GRAPHICS IN ADOBE ILLUSTRATOR

This article discusses methods and tools for working with t#lisensional objects in the lllustrator graphics
editor. The article will be useful to students who want to learn how to create 3D objects with a minimum amount
of knowledge and skills.

Keywords: Adobe lllustrator, graphics editd3D effect, 3D graphics, thredimensional objects
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MODERNIZATION OF SPINNING AND TWISTING MACHINE PC-100

The articledeals with the method of modernization of the spinning and twisting machih@@Gr the production

of parallel yarn. The properties of parallel yarn and their comparison with ring yarn, advantages and
disadvantages are given. A factor experiment witbeHactors is carried out to determine the filling parameters

of the modernized RCO0 machine. The technical and economic indicators of the modernized machine with
available imported analogues are analyzed.

Keywords: spinning machine, parallel yarn, twist, twist, relative breaking load, drafting
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ANALYSIS OF UI-UX FEATURES OF INTERFACES OF SPECIALIZED SOFTWARE IN THE GAS
INDUSTRY

Abstract: This article analyzes the user interfaces of specialized software used in the gas industry from the point
of view of the principles of WX design. It considersoncepts such as the processes of gas condensate fishing,
the functions of software, the features of GOST standards, and the factors that affect the perception of data. The
article also analyzes methods of user interaction with several specialized programs

Keywords: design, interface, gas condensate field, digitalization, technological process, softwidie design
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B3j ssHBBe LeOdMW j edsets sBlzyjddw HEzY OHOYfOYdd RR & Mt Jy
fslsj dzyd Odz! dz'j X lsOS dzO vy ISfBtifis{Gnfs | 32 d ftsdLr e € MmMlstelzr dzd yd Mls
ddzo  MssteORd d dzOkydzr 3 s h j Mise 3.
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sdzt yj o' j rRfpEktzdn@ylse j dedz" 2 ddzlsj dzdzj €Is, [ Oh ddedetsy ®BLEYJ dzdj, -
¢ dzO0 dzd L H Odzdz" = , 1 tsdz hdj wiLrCsar j BBtsH j dzd , vt OdzmW § tod
Rdzdztso Oydsdede” | bjrdesdzsedd, uwtbtokzHdzdyj Mlsets o 1 Ctsmdmlsj d3j

V. D. BEDoS.i aKokor i n

Saint Petersburg State University of Industrial Techn
191186, St. Petersburg, Bol shaya Morskaya, 18

DEVELOPMENT OF A MULTIDICIPLI NARY PLATFORM FOR ACCELE
STARTUPS WI TH I NTEGRATI ON OF ARTI FI CI AL I NTELLI GENCE

This article examines the i mpact of artificial intell
of the project i s tbhoa scerde astuep pao rcto nspyrsetheenm sfiovre sAtlar t ups,
and acceleraffheg agtowile is divided into sever al key
|l earning and data analysis, the technical architectur
and Al retraining, asntwaetlilo na so ft hteh ep rdaecvteil coaple di nspoll euntei o |
the use of |l arge | anguage models and transfer l earni
conclusion, the potenti al contri bautdalnl offort hceo Iplraoly cerca
startups, i nvestor s, and the academic community are d
KeywoAdsi ficial I ntelligence, Machine Learning, St ar
Language Model s, Transfer Learning, Startup Support,

Ecosystem.

I Miote] B3j dedatsds d3dte Mils Otels QYL ts dpfsaiafQu] ldn CIsdly YejCaL oHd Istefts[dz! ¢
ML HOddd dse' 7 ©OBtsYdRe &jMls. [H&BOSEK, &O fkksd $ Eff -
Mty dsmisj2 d orLtcete, MMt dedzs dz2O tOdzdzd -~ { IsOf OF Mo 5§
fSHOGBHO d d dzdtsjodadu] iy S Hgjjmy j uj dedvw Efkss2 ydesfmisd d ttsh
] Cobster B MISO®S o Os kv MisOElSOfr, wodvjlmw dzj 2o 0OlsCO
ftedodzj SOl ddzojmMsdydd ®syjls Brls: IStekH ds2 B GMEaL M3 . tsfr]ts
stesB) btets, dzjsfrlsdshls: d djHsMsOES +SMyjklsdL & i
9[
]

==

Lso O3] . 1 JsBAatsHd di3ssfls! odzj Hicj dzdw TMtse tej d3j dzdz” = Is§ n dzts
etsyj Mise d EZ§tcOo dzj ded W to joiby baits ff O g cflzOie] 2B bfj lstzQifots tEWsjofy iy d ts dzO
[ GHoRI®B L eOydd & Y OSkkstetsd Wodv,jlksmy B' Mistets dgj dgv &
StejdeHT , dLBjdejdedY o YtSojHjdzdd YslstejBdlsjdzi?2 d SCtdeS zte] dz
d OHOflsOydtH gdvj 2z) MulsOtls Of Ods dzj sB R FEdBEEOIS ¢ d &0 d d3g o34

ystB' ©fsOo0l! M CtdSbktj dsshf shtss dr &d .
l Mmojly +Isdmr o' Lot MsOdzso dlsmw Byj o JHdzets?2 dzj 5B - tSH

fSHHjteyCj MOkkOftse O tOddzedn WSOE®HSER Yoy g GHyw .d Mk
dMS kmMmise j dedzs ¢ SA | Mididy j dBizj Es®OEL Oydd fsyj Mfss, OdOdzd L
LYW jClkdodssisd ftOodzj degd™. | HOdzdes?2 MlOl! j & tOMmdkssts
ML HOdd ] StdfdjChda fifs HiHg ooy JSE] jdigls QR 5B dzyd Odz' dz 2 o § O
fls OtelsCayind iils J 3" .

[Mdzso dzOW yjdz dzOh jets fesjClsO LOCdk yOjlkmw o MsLHO
MOl Of so, Ghdse Oddats? dz0 § jtejHiser 2 kjodsdsedwa dms kM

MO Of O3 Hisfiskzyd ¢ ddedetso Oy d sdede’ &3 d Wz & 51z 56 flzts O Rz s tc | fipdzts
420 ttOdzdzdn {sOfORF tOLoadlsdw d HBMsdy' bkMss2ydetscéts kmfjn

RMCEMMisoe j dadzr 2A | d{dzldcjOdrdrj € dsO ¥y (dzlz 8 te ts dz o Mbotej dzj dzdets o3
QOolssdBOIsdL Oyds wWWYHO ftetsyj mMimhses, OdOddL HOddz = d ftoddzav Isc
tcOB Ay C dzs YO Is o Mmjew MO ddiadzQ dzdfsis Q@ alatg'in ([ 1] .

[ Oh dazdesy fsBEYJ ded § W o dawydsfiply j ds fdiztstp 512 o tegtiatsjcls] RS a3+ & Is j |
shdzse ] " IO d HOddz n, ybt foLotdwjls dd&i3 or f tsdzdgv Is L O
BOM ddzdets e 5 SBEZYJ dzdw MY sMmseder o7 W o dzvslsidztsi O t5dztif dgjd tlzlisPsd  do
20 shmdsej {Isdi HOddy o .

O dzOdzdL HOdzdzr 7 Wodzwjlsmw A dfssunyCos dzk Silzls @sticss df teaj SO jdz i
5 fteshd » d bjSkhda IjdHjdydwas, Ykt fokscOjls ftojHh
fMsteOljedui MSdy tihjddw. uvjndsdzsedd OdOGRdzOdH Oflzdds € diHs"
sflsdddL Jteso O sy Mfpr d kEdzkzyh Ol: COyj Mot f todded BOJ o

10h ftesjCls s Od dO {Isdn kjittjlksdyj mMédr thdse Of,

WWiClsdodss dmfsdz L s Oy fteddzydtfr BO"N Jdzdzsets tsBERZYj ddw d
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ofmMjirn 1OfOR dr ttOLoadldw. [T EBHjdkVjd st oded BOdzdj o
HOdzdz' =, 1{!513r sBJ My juyudls! o MsCks 1 WWjiClkdoedesmls! d Iktsyd
RMCEMMIse jdadegr 2 ddzlsj dzdzj €Is detcOjls Cdzt yjokt tod o Mise
dshdzr §j ddzmistelzdzj dzls ' Hdz?w OolssBBOIsdL Oydd Oz lgg Hfisa.
[ MmMdzso dz" § Ofndt]’lgglksqL tzfsfigy o € dzt yOF Is:
% polssd@EOIsdL Oydw { tetsy jAitfntswe saemifksdda isb@dEdL Jctse Ols' 1o

Yybsts fsLotsdzw jls fMtslstczHdd O3 SsdBf Oded?2 MtsMmtej Hslssydls: Mw  dzO
10fteddzjte, OoaltsBOIsdL Oydw tBteOBtSlSSd HOMI Ffsd {§f tcOs dzj dzd j
fmMeh jMmMise j dzdes MsCtcOh Ojls oatcj iy of fisdzdej dzgd™w L OHOY d Mmdedy OJ

2 ¢ dzO dzd BB MY j udo Oj s Bshde j OdzOdzdlsdud MEdj oL BBy da
OdzOdzdL Jietso Ols! Btsdz hdj Bl jd&& HOdgdz = d or wWodzwls! yj dede J
ter desyde' » IsjdzH j deyd?2, o jHjddw Cdzdj dzstse, fhsswBy Jicso Od

200 j dzdud ded § 4 W ] YldafoydztfifiptasiBsfa iig ez j s sfIsd i3dL Oydd B
ftesyd Miptse, Ekdkzyh jdds COyjmbsesO ftedddB3Oj & » ttjhjdd2 J &
Ozc stcdlsBse BO" ddzdzses tSBkyjddy fosLotdvjls BEsPBIL gERO Qs
d EdzEyh Oy €COyjmbets ftesHEzCIkse d EmMdka.

[ Oh ddzdztsy M) @dzPdzL HOdzdzr 7 wodzwe sfqw Cdzs yjor &3 Is,
shdese j] dzOh jets ftesi CIsO. 1twddzydyfr tOBBIr {Isda Isjndsdsce(d

%[ Ohddedesy wBRYjddj Gl tBd&OMIs: dMeEMmMmilse j dzdese s d dals
sBEkyOls! M dzO thdse | frksO, BjL YWodtets fiotctcORRB]ictso Oded
9Cdz¢ yoels o MjBvwW Gsmg ded | s & dzbhpgisdzdigij dgein, 6 Epedsvi sded | ear 1
sBkyjddd M feetwfdpdasdahpedgt (| earning) [3].

o 0 dzOdzdL HOdzdzr 7 Cbts ftesyjmMim dLodzj yj dedw, Htoj sBteOL &
9" WodzjdgdWw § Olslsjtedzse, IstcjdzHtse d 90Oy des?2 dJdaW sted3OyYydd. 1 € d
BOh ddzgdes e s tsBkyYyjddvV, odLEzZOddL Oyd®r HOdd rsef jHEBEEEHJ s &
ddW stedzOydd.

10 fesj Sl Mstesdlsmwy 20 1 Isdr fteddydfon, f kEyjlbtsd M
L IsOf On wOLeoadlsdw. [r dmMfisd Lkjdk fjtejHtser | Odetstedlsd &O
tOLtcOBsIsCd MdMmisj 5" YToHHIEYSd, CothsOOBsB@IEdISOYFF.i ¢ Bdzd
o hjddw + WWJCdeasdgy fiplinds o8 kL dpjsiPtels Of tso .

vdnrndzdy MOV Otendlsj Sllztc® dOhjets fetsj St tshmdztse OdzO
sBifmMfjydeOsls or MsC ks fJtosdLosHdlsj d desfls: , dzOH j » dztsfyls ¢
Otcn dlsj Clsztcz dgO WtetsdzlsjdgH  BL Cj dgH, COYHT B figt j uS =igftxftcr -
WEdS ydesdzOdz! desisd d EZHtsBMlsea O dmf sdz L s Odedw MmdMmlsd dizF f sH

[ dz¥ t©OLtOBBISd fYsdz L so Olsj dz' ME 56 BV ucdglgigisedst j W2 1O delyr ts teskr
sBd&ZOHOjIs of MsCts?2 JtosdLotsHdIlsj dzd desfyls! © ftosmstslsts?2 dMmif ts
Sldzd ydzr d3 o' Btstetsd3 Hdzv ML HOded VY H pdp@zBf WAL dr d ddzlsj tOS Is
Vue ffitsg otsdzv jIs dzOdz 1 WW jiSClsdodets Gt OdzdL ts9 Ols! C B3y tsdzj dzls dz
Fftesh Ojls ttOL©OBSISCE, IsjMmMisdesoOdedi d f(Wuwediey Cs Cs@ddv [
FHsBdesets d ddzskzdlsdodes fsdzv sdese s’ § sztsL B & & b dzyf fig s € s 0 @ Bzl
oLOddisH j2Mlsatso Ol M dzO" j2 MdMlsj ddts?2 fsHHjteSd MisOls Of s

] &zoh j i3 ftesjiSClsy BLCjdgH t©WOLHjdZid d&O Hej] yYyoOmisd: s
LOftesmsea, MowL Odeder » ) dMSEfMmMmise j dedz” d3 d dzls § dzdzj € Is ts 3.

[ &z tBtOBtIsSd Mjtoajtodzr » LOfhkamay etise k@AW Gzl &z g iy ¥ |
ZOB stesdz Whkd ydsdOd dsilsd, 9 Cdzg yow dOtwh teklsdL Oyds , 5Bt
Bdzts G 5§ Hiczetsj . Lfar anddelf sdzW ¥ P I35 o dzB T TRl @B 51 &Sd  § dzd J dzls
ftoddtsy jdd?2, Ef§teOs dzj dzfe d& 6 dzdzY d3q dzetb > § ded dzj

[ zZv tBttOBISd LOftesMmtse, fr] WLOdzdzf"' M dRmagMmABD j dade
FastwpoPdtw j sfqw Mo tej dzd dede" 3 d + W W j C SAIRPE® y3 Hfdn & g9 Bt $ gdso © gz
B Mistck¥ BtcOBISE LOftesMmtse, q’ts HJ t6) 1§ jz6 t@Ogdiz- tefiy dzdg® R  dzdz
sBkyjdedj 5. [ 'Fadghpd®dz g PdzdL Oydd WkdeC ydsdzOdzO, Ala,w L O dzdzts
OdzOdzdL 53 HOdzdzr = d ftojHBMISOodzj dzf Pt. toj L zdz sOIstse ff sdz' L 59

] zoh jd3 ftetsj Sy ToMmbstesjddy ftsHHjteyCd MIsOlsOftse
BsHjdzi 2 dMSEMmMmise j dzdzgse s ddalsj dzdzj €1s0 € twsmMmMd2 MEsRBE € 5d
fsLotdw jls dOd3 + WWjCIlsdodes tcOBKISOIs! M I§gfyls @GBlstz@®2 &K i
My ydW dS 2o g JkEz8mE Chai n.

1 0O Mmdmisj 3O ddals§ ¢ te dlicanogOlinCh &m fitda jotdiganigjtdsC O d3 d MY sdz’ L
wiLrCserj dtsHjdzd, OGOFERE ypPpeuts sOL@fls @WEd HdY tkmmCswLr ydas
LangCtai dtsyj &3 tsBJ MY judls! Bitsdzj | Istsisieas,] 1lstzd@3Odhsd udnsd da
tOLtOBSISCd ddasj oW j2Mse d OdzOdzdlsdud MSdr MmMdMmisj &5, dzOy4J dzj
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ltedtstedlIsjls dzOh j 65 olL aOndodgishdaj i ifigls & Plzd jfp dEtsH j dzj 2, BOSC
OHOf sdtetso Odedz' = € tj Odzdv 3 esMMd2MEsets tef S O. [r dOMlstcO
sdzd EdzOo dzde Odzd Ekdzd € Odz' dzr | Omyf jSlisr tetsmfyd 2 iSlds 2 dz@dg dz! s Iz
oL Iy detsMmis! B M judoOls! MisOlsOf O3 toj dzj 9 Odzglsdz' | tod § 5d3
Cdsyjor & o HtsMmisdyjddd dm MsteObjedud MEdn yjdzj?.

lLOd®RsHj LabgChp®ddL £j BRK st 2 B M judoOjls + WW
HOdzdzr 3, MddemntesdedL Oyds tojLbdz SOt w©WOBBIST d\BsHjdi?2 d
B Mstes o dzj HteWIs! dL d3j dzj dzdv d OHOfIsdiese Ols' Mw ¢ dzseor d3 Iste

Il dbsthgftsdz’ L soOded J avg LAHEOERES Plsmhvy o dOM j &3 fetsj CIsd W
ddzmistelzd3zj dzlstsds Hdzw HBMIsdy jddy cdzkzetsis?2 fjteMsdOddL Oydd
ftoddsj dzj dedv o teEfiddi2imCs2 B dL dzj f

Il doh jd&3 ftesjSlsy YoMmbstetsjddw fHHjteyxdoOs M j2 MtejH" H
HesBREYj dzd BHjdzj?2 dMSkMmMmise jdzdesets ddzlsj dzdzj SIsO - Hdzv  Ists-
ZzOdzH h OW s O.

YlstsB' CGOOdsdtetso Ols! o' sC ks Itsydshls! ftoscdsL s d
BN eeatHdAB ydCAdzG stsBdO@dzddr = dz0B StOR HOdd o, Stltrj Gk
o [ ssMmdd. Clss oCdzt YyoOjls o IfRiseY dzi B G WEeOdze ' @uzQdad2 B dfls e
fslsteiBdlsj dz MEtsets ftsojHddw.

4Btste  HSHEBIS9CO HOdMD f: W@WDECAMBedrdis tsd B Bzt j dzadHCOsiadz’ -
WqddOdeitser j tslsyjlsr, ®wEOwSjlsddetsar j dmimdzj Hiso OdzdPId f 59 j
AjdalsteOdz! detsets 1 OdzC O t A HdzYW fdzzyj ddw 1 Ctsdsdkdyj MSdr ddzH
9 jHENdE bbttetse’ & f dztsh OHESC .

lJrBste BSHjdzj?2 d Odkettedlditse: 1 ted dj dzj dzRpa ndieHjFdzy 2 sBO™N
Hdzw foscdesL dieseo Odzed W  tor LAdSSTuME I5] 2Is jHizkrV] dzQ dz® dzf{Ldfd o toj d3j dzdz" -
ftosd desL qtetso Ols! Istej dgH' Y slstejBdlsj dz MCsde® fipPtosifiBlz dzf j IsH d

4 ¢

nport sklearn.ensemble

rf_clf = sklearn.ensemble.RandomForestClassifier(

rf_clf.fit(X_train_russian, y_train_russian)

tdm. 1. [ssBkyjddj CEOMNd¥ s OtEO O HOdd A

JYyjdeC O tojLbkdz sOIstsa: RMf Bdz' L so OdzdJ adgfls @ dzditOluQ Mmls o
(recatB] POROFAUGI dzv tsyj deSd dBBHjdzi 2 YsMmdziy HBSBEYJddwY. RIS]
fosobttejddj ydédzO HtBRZYj ddw M Rafjdfesss,  odgssdzi dzd d sozv ji B dz
sfMisOo Ols! Mw OCLEZOM d&f 3 d Istsydz d3q .

] tejLbkdz sOIsj EOCtsets  SHABHO, BsHjdzd dMSEMmise j dad
ddzmistcz 3z dzs OdZd OolssBOISdL Oydd d OdzOdzdL © HOdzdz" », dets d d
90 der m tjhjded?2, Cwlstster j tsdzdsihis: ¥ tkttOy 0t ls tsMmd2mMed?2
Ute OdgMmW j todats § sB Iy dad § W dzw j Isfyw Cdzs yjots? fistcOlsj ¢ d
stedj dzsdtotso Odgdzsdz dz0 tesfmd2MCd2 tor dats € . ClsO IjrddtO {t
sBkzyjddzr § dBsHjdzd d OHOfIdise Ols! dr ftH Edduo@Sdij O
sjdeHj deydd o Skdz Isktedz | thtse | dedesfisd[ 4] .

dbHOYIsOYydw ¢ totsfiyirdiRyfistdef dg z W O digls Hdp:dzd sBlzyj dedz” §| dzO 5
HOIsOMjIsOR, & fJddjdWwjd3 bteOdmW jtedzsy BeEYjdedy HAzv d~A
t sfls Ol O, 6" desyds" § OdzOdzdL T d fYsejHjdyd MSdd HOdzdz J,
HsB EZYJ dzd 6 j egtpis Pardzj fiz dz0 tcd Mz dzC j 2.

39



lregvirs [ [ Lr3m w¥ygypgm2024

rt transformers

model = transformers.AutoModelForSequencellassification.from_pretrained(

tokenizer = transformers.AutoTokenizer.from_pretrained("mod

encoded_review = tokenizer.encode_plus(

tdfm. 2. lteddBjte HsSBEZYJ ddW iSHjdd HdoY CEZOMMHd¥ ds o

AO2str dzd dze  d 0| OQMHESRIMO f Ot OB Istetse  BsH j dzd HdEv KBOS
esMid2MS sk Ctdlsj CMisk  fomdjHEZEh OV 9s0d&dHOYdY dzO tslsH j

RIsj tcOIsd o dzOW{ jOdH O MStOdpEjv : 5B detso dzj dzd § BsHjdzj2 M Eyjbtsd
seiMfjudeoaOjls dn OCkkzOd desfpls: d 1 WWjCldoadesfls! Hddzv MlsOte

] tiLkzdz O] LOCSCEEAIZSHBEEZOS s dPEdsBEjf &ls MY sftse dat
dHjdadsdWdSOydd d OdzOdzdL z HOdzdz" n, des d MlsOdzsoa W lsmw ddefmilste
tesMmd2MSdrn MO0 s, B©lsa jOuf Qv taf@ k) d & tedeS 5 stz p 5B @ daday fn

Clsd f dzO0dzr 5 tcOMh JqAclH Idad © ) B Iz KHzC dp@ s HzOfAOM Is s W dzdzlz ¥ fls to j d3d
d kdzyh jdds, ykter sBjMfjydls! MsOksOfOodR KOS MdKEOd daks
ttOLodlsdw d HtMisdyJ ddy MmMesdms yJ dzj 2.

10h ftesjSls ftojHmMlsOoadwjlk M2 L &OYUJd 2 oCdzOH o
ddedzso Oydtsdede” §j tojhjdedY d fSHHjtey Sk HdAv dOyddzOs hdrn o]
dZOh jets ftesjClsO0 &0 EMfjn MisOklsOftse wWodw jlsfqw Cdzt yjo' a3 C

Jyjdz€ 0 s j dydod dsects oddwWwddw deOh jets ftosjClsO dO k
ylsts o By B LdOydlsj d des Edzizyh dlis: Emdzsedw Hdzw tcOL 9 (
shdatse OdzdzOY 20 dMSEMiise j dzdatsdy dzlsj dzdzj Slsj, Mytsmsemsolkzjls:

Bodzeyh j dzds ftoscdtLdeso Oddy d OdOoddlsdsd: wAlf sdsh s b
MisOtels Ofr Mddseckzls Bdzii btsyds ftosedsL qese Ols! M tetsfy, OdzC
fsteOljedui MEdd tj"jddw.

Ve[ flsdi3dL Oyefde seydLindpjtsig : 1 O"N O MdMisj BO fsdsyjls MisOtls Ot
ZftcOodzj dadw, OolstsBOdL qicseo Ols! twklsddzde" j L OHOYd d ko jdzdy

%1 OLo (flelzfltso Oyd?2: [ fHHjtexdoOj 3 ©OLodIlsdj ddadeso Oy
ddzmistelzdzj dzlst Hdzv twOBKls' fp detso™ B bk jrdesdzsedw iz, OdzOdzdL C
 fydziz @ .
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glsOls' v fsfowh jdO otsf tetsfglg deff P tirtctss o @ dzdslZls s dzdz@ D MY sMise
MsMmis 0o dzj dzd v StaBlgDiffissigts © I H dis Ols+ §j s dMr 9 O Isfqpw  feddzydfr tsc
ML HOdzd i dsodpfh@2,dz d MY Sz L 2 3" J Hdzw ftetse jHjddy dMmidz Hise
sdzs yj or j dijduesty Is dStablefDiftssiBiss j dzj t Oydwv dL 5B @Pyglousd Al, L Of tets
PromptoManiaHuggingfacePromptGenerator

K.D. Domnina, A.D. Kokoreva

Saint Petersburg State University of Industrial Technologies and Design
191186, St. Petersburg, Bolshaya Morskaya, 18

USING ONLINE SCRIPT GENERATORS AS A WAY TO SOLVE THE PROBLEMS OF MAKING
QUERIES FOR STABLE DIFFUSION

The article is devoted to the use of online generator programs as a means of increasing the efficiency of the system
to ensure stable diffusion. The article describes the principles of working with ports, their creation, and online
services used to condueisearch in the field of image creation.

Keywords: neural networks, prom, Stable diffusion, genetics of changes, query, Al playground, PromptoMania,
Hugging facehint generatar
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1 4 2 tesdzdze § Mdlsd MisOdsowlilsmw ofmy Yofkdvicdzgjy M S OYH'
telzls d dzdz" = L OH Oy, 9 Cdzx yow ML HOdz] § sj CMisse, dLtsBtOY J ¢
aftsL di3sy dztsmils! MsLHOdY &BiHJOddW stedsOydd o Qb Cupizsigg$ 2 d
Yyoh j ofMmjets 1 Iss MoawL Odes M BlsmklsmMisodj &3 HMsOlssydessets s
ybsts, zZzOB Stets s, fticdosHdls € Mmdzdydded® GJtesdLoeotHdls] dzv detsyls
dzj Qtetsdeder = Milsj 2.

1 J2tctsdadz® jt Isfitg) lisds e OMdz2 dMSEkzMmMmlse j dedese s ddalsj dzdzj SO ( RR
sfmdzseo Odz0 dz0 fteddzydyfj dzjQtcsdeseo o Gtsdzsodzsds d@3sL e . v OLCdd
tcOMMmMiEzY H] ded 2, ftedmMkh d2 yYyjasej k. yipteesQubBYd i sccostz O
dLB®OYjddYBd d aduit. [1]

v 0O¢, dzO0f ted d3d te, 2O MjesHdwhdd?2 HJd 9 BHdts?2 dL MmO
9T ntsHdzZ i3 jLEzdz sOIstsdz Wodzw jIsfqv dLBBOY jdedd. Y Jdzseaj§& WE
LOftecsPEMssoasets OBLOYO, MmMstswh jets dqL Cdzs yier s MmMdztse.
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lteddzydfr tOBtlsr ) ftosdls Odzd
ImMeBj dzdesmlss 8 dgj 2tetsdedz" 7 Milsj?2 wodzwjlsimw Ists, ybsts toj
H O dzdz’ = ZO0 tsdse | Sttt n fosdLosHdEsM! sty dadegg?2, 1 54

By des or Hjdzdls! Matydj udtelsr, daj MfBEslstey dzO t©WOL dzd ykz f tetsc
LOftesMO, OdzOdzdL Cbttetsets BOh ddets?2 HOM XN JjdzOjdi3r 2 tjL bkzd
Diffusion.

s0O¢ ftcOo d dzts, CloOBslsdets Misls Oo dzj dadz 2 LOf s Mshmlsts
MsH] ey Oded j, Mmisddzr , tjWjtejdelp, wWOLWjhjdedi, HBYE tsdzdedlsj dz' d

- [Bl jCVsasdl jIsipw ftejHBBjls, Yy dztso j o iz 3 fgfdetsds@ats jls 5 U 51
dd3j dedes HBdzY) dzZO MG j dzj edtetso Ols!  dzj 2tetsfg s+ .

- dBHjtey Oded jL OFi Oflsd BB sL dyd dLBOyjddw d jet W

- AW teidliEysids Brls! EZCOLOdd] CtdCtejlsdzmMP2 s icO®PS df -
CO¢ Artstation d Deviant Art, ddzd fkzHtsyddStse.

- 1 OL te] "sjicdedPjdzed Uy o Oj s tcOL dBBjte dqLisBLOY jdedw, dzOff tow dBlzs
HjlsOdzdL dictse Odzdats fiyls + .

- [ s sdzded s j dz' dz" digEC g SEOdM ' d3ddzs BT j] Hwkzedj L dzj dzgd dalsr,
LOAtsYjls EoadHjls! dzO dbtsésotsds dL tsBtcOY j dzd (.
- Ao jasdzdw jIs dz0 Yo jlstsokzs OBz d IstsdzO.
- HO il dOftddiite, c¢cMlszHd2dtsy Mo jh jdzdie YoLosdvjls H
RMftsdz! L so Odedj dzgj CcOFH desRdiesmiiesBsss L &3j dzdils! dL 5B t.O
. o1

LOftesmj ECOLTo0OskMmw: fMmisdd , Obtdstl qdzd ®BI jCIsr . |
fjtejudmdve lsmw Isj + dzj dgjdelsr, Swolstster j Hsdydr Brls! dMme dzs 1

I dltej daj 2etdedzO% Mjl! osmitddd kOjls MsmlsOs dzj dzdz 2
s dyOdd s, Mmhesets, Msswhjj o LOfesh] LOd hj, cCOL' 0 0j
qLd3j dzj dzdv { stsets dhidsdssl SlsiWw W o Jij@dals ] j figds L1dzO wy joadddts fi ls
f OCOd) stc® fOHOjIs, ftod Btd hjd 1, @OsesEsls, otLEOMSO] Ik

vOCx,j ©® Stable Diffusion dmisd Lkjlshy shssr 2 fdd
Cs yjosets Mzse ® o 1,1 ©OLO, O ¢c[]eé kdjd hOjl Mmddz o o0

1 d Mdizslstewy dzO o fj ©WOL dzstsBteOL dj dzj Qtetsdedz = Mybj 2, Hted
BiyHE twWOLdZ 3 Mmjtwe dmOdid . vsO0Cdd3 tsBOL t5d3, fMeh jMmMsekzjls
Colsster 2 tjh Ojls ftetsedzj sz 1 tsdzd 30 ddtfPvin sofAstisoffdstE Hs o34 j tiets) odglsusion & &
Naturatlanguage generation (NL@E)Natural Language Understanding (NLU).

s s 3 sdzj dzls NLG WwWodwjlsmw Bl IssHEsdZ MtsL HOdzd W simd3" fdzg
smizh jMmMlsodzy jIsifw fsdME fSHAaBHWN jes Csdalsj EMIsO, Wistodddietse C

st sdzj dzgls NLU fsLeotdvwjls SR’ slsjtekz § sdd B3Ol d dde
Eydlsr 90jls sMmtse j dzdetsMisd wiLrr €O, ftojtsBteOLEZjls oarntsHdz | H Odad

lteddzydy NLP ftsmdzjHtsoOljdz' det tjh Ojls tWwH L OHOY, Gt
Coslstster 2 tSlsftcOQoddz ftsdz! L 8o OIsj dzr dzgj 2Qtetsfd Isd:

- gjGed3j dzZlsOydw i tejj indzsyPBdzdP.r tOLBJdO OF Ismw  dzO SIsH j dz' d

- ddd3o sdzd L Oyt d fiffdtdstod s ttOL B dj ded Htej Hdzsy j dedwy dz0 Bist
OdzOdzdL yoMmilsj?2 tjyd, Hdv orwids dedv Ibsets,  yYj d3 dd3d dadzts

- I BROISJLOGEY jIs SCBdyOddY d otLotOhOjls COdatsdzd ui M

- (dOdZdL d tlsBtOfgfzio @ f " ffdets a dzOy d dO=i20 dagfjLdzdzs Misd, O Is
L Oo dfMd d3tsfigls jfAc j fipditssey j dzad d .

J tejLlzdz sOIs] BONJdzO @B JIs GEEEtkick @ s dsOzRdz dPs ) @B 9SG d
Jqdzls jcftej sdtetso Ols! . [ Odgde" 2 dzOBiStc L O] B3 Slsf tcOo dzv jIsfpw o H
[3]

YIstsB T P etsmisdIs: tcOBBSIsk d3j Y HE dzj Qtetsdede” &3 MmJ swdid (

LOftesmMse, SCbtte’ j ToBscOsls fsdz L0l dzvd3 MsMisOo dzw Is!
1dStslstster §j dL dzedr Bhdetser 9 O Isfqpw  dz0  d M i 5 dz! oS ouQids] ¥ drEREz tafd il
9 ftaydr LOfttsMOR Hzedm fYtodz LBO0OISjdzj?2 dzj Qtetsijlisd,
BdBdzdslsj¢d LOftesMmMise .

ltesctcOBBdB3detsy tsBiM juidedy Hdzv t6j OdzdL Oydd dmmdzi H 59 Odz

rdzv ftesojHjddw diMmdzi Hso Oded™w o BB d&ZOMISd ¢4 dzgj tOydd
dmMf sdz! L so Oded™w ¢ j dzj cOlststetse ff osdBlstse -flADdRdrts B Ldedgs o Mff st o fis

Playground Al

Playground AId { Ists B j MY dzOHf tef s gedz@3 dz C slsstetsy oL otsdvjls fi
O thdtssej RR. [dts dhfsd Lkjl difnficd ¢ dj2tetsfmjlsj 2, d
dLsBtOY jdzdj, MtejHd dedm JMls! d St esdOOIEfQsi dZOBEKLY
sdetso desets ddefMistelzdz dz2ls© Hdzv fMmdzy Hise Odzd v .
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[ OdedzOW ff ZOW sted3O ddzj dls " detsCd2 MmMfjClstc otsL Bsy detsfil
dLtsBtcOy j ded 2, HstedMseo Sk L OGEy j ddsects dJLtsBtOY jddw d teJ
vOCY] ftejdikh jmMsotsd dMitd Lseo Odzd ™ H O dzdatycad YYdt@d dats yHj j ol W
Hisfiskzf dzsfls: o t smidd.

1 0 tedmikzdsf 1 ftjHmMlsOoadzjdz dJdzlsj ¥ j2m Playground Al
f OO stctso Colsster j] fsdz Lse Olsj dz B il dL dgj dzw Is 9 L
fsLosdzw jIs orBtOIs! fftcjHjdzj dgdzzs Mls d dzdtinilsdft€ dglz  of ListsEsicEY | dadl
O tod dz3j to, daj sdz, BOStetstej Odzd LPdlgmte h e My dels j OB Oded . 8. ¢
dLBtcOY j ded ¥ : sBi j Cls, yo jls, W tste 30, H j Is G&rpdnd Rfomts . . v 0O¢
fodtsh+ 8 Cslststets?  d3sy difiss dgsiblzyh desfy Is te Ojfdedsdne 1 RR. | OdzdzOw W Iz
HsBOoadzWw jiIs o LOftes fod LsoOlsjdzv Mddesded iz yde" § oFf tcOY j dzo
LOftets) o jHddez® CtdemistezC yds . 1 tsdzjPromvidasiHy doel disr dsie j B sa ez
dLsBtcOY jdds, tHEZOCt, o djcets soHdlMmw Ists, yYbt dzaj H B d

Il mage to |Image tjOdzdLEjls oL &3y dztsfils: HstedMmMsaCd L Octolzy
ke O b dzOMstc@d ozOIs'd &g  dfizs dztOye jisdad § y OdnjlsdfO . d ddls j fetd j 2 M O
Histf sdzded Is§ dz! dz' § f OtOd3j Ister : Z3OMh IsOB , s Hj dzt z0 thdse
Ctsdz i sots G jdzgj edtclzj d3r - AR i

tc Oy j ded 2 Hiezedj dzOMistets?2 €

image Dimenwons

t df. 1. Rlagsrgumdilj 2

PromptoMania
PromptoManiad ts dzdz@pRjdeo df, Cltster 2 wWodzw jlsmw ¢ j dzj cOstetsdy

fesdls’ HAW &sHjdj2 CF Spark,tiind] @)r. neyodazr St afldies B i
BifMy &zOlsder &5 d fjHMsOodvjls Mees? SodhstkzClses, o S(chot
o' BqOls! ddisjtejmizendj jes Msddd d ©OMmMsOsdvls: ojf) ¢ Oy
dasjls' yilsSsjj it pjipetodsdzdic j L Zdz' sOIsj, ojH! PromptoMani
O ddh!' fjH®OCOjlk orBEOl! §O0ELOK]Iste’ dL MEdMEO. vOC ¢O
EodHjls! fddjter Mmisddz?2 REHtsyddSss, dOMEdESR SO WMo O ts
LdzOydlsj & dzs b tesh Ojlsmw. [ 5]
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Stable Diffusion

Base image

Add some details ~

Mimic the style of an artist -

t d.®B.r dzls j tc RPrgn¥pfgMania

Hugging face Prompt Generator

HuggingfacePromptGenerator o dzv j sfpw ¢ j dzj cOlststesdz dz0O thdtse j Isj CMmls
HEBOoadzW jiIs HBY sdzdzj dzgdv €& iS¢k fsd LsoOjdy. IfMmj, uybt
sfdmMOdedy MBSLHO Oj BSEts dJLsSBoOY j dad VW . [ Odedzr 2 ¢ jdizgf cOls st
ColsstcOVY tBERZYj 2O ) fsdktshi ¥ dzOBtste® H O didiggghg feace @dnapty j M < d A
Generatotf t6 j HMIs Qo dzj dz dzO tdMmizdzCj 3. [ 6]

Spaces prompt . extwnd Apy =]

Prompt Extend

t d.B.r dzls j tc Myp@infyg face Prompt Generator

HtcOo dzj dzd ] ftetsBlstse, MBLHOGME 7 MOBsMistwisjd ds d f f

10 fteddjtcOr t©OLBjEjd, «&sclkls-is fiedEsits BHEecOdadz |
Edzzyh dls! COyjMmsets cjdgjtedtelzj &3 7 JLGSBGOY jdd2 J Mtscdkofm
BdzscstsBtcOL dY Isjd3 Hdzv ML HOddw dL 5B tc 0y jQiMc Sififikic Qui@iL daed ujd

- 4200y

- Ydotslsdzts ;

- OtrndljiClkkztO;

- YJ dzse g €.

[ dzv CO)yHtsets dL dzOfteOodzjdzd?2 BERZHJjIs 20 dMOdz §f SHGEBC
Clststesets BEHEI fMtsLHOo O! v L OfWtsige d Misdzlz Yy Pzdelj § Mg sff b d3ts

ots daffgjdalsj tOr BLEHjI dMftsd Ltse Ol Mv MisOdzH Otclsdzr 2 dzj ¢ Olsd o
ftoddzsy jdedd, d EMlsOdzsodzj dr ®Bhdj deOMlstes2Cd: ls¢ dz¥ yJj dadat
RR, Gjdagj sOyYdw Holkzma dLSBIGOY jded?2, SlsCHM A4 ezl J 4 W d digts s jediz,
G4 dgj sOydd Stable Diffusion XL.
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1 2L 0y

1d2tesMmilsd dMfsd! L2 lsMw Hdzvw ML HOdY dLtsBttOY j dd?2 da
f§42L0y). | O0dzdzO% Isj dBO wodzw jIsmw HEGMIsOtsydes ftetsfiss?2
1 jtej 2 wPlayggoumdAld dzOf dh j 3 L Oftetsm, o Coltesd 2SO j &3 ddeW tstc d3(
(OB dz. 1) .
U OB dzd y 1. vjfMmls LOftesMmtse, MtsL HOdzdzr =

 hoat co ™'E"o0 | PromptoMania Hugging face Promp&enerator
Waterfall between the rocks| Waterfall between the rocks| Waterfall between the rocks
Iceland, cloudy sky, lots ( Iceland: HigkSpeed Photograph Iceland, black sand beach, whi
greenery, muted tones, realisti 0.5 Shot on 70mm, Siediew, | sand beach, concept art, octar

style, cinematic lighting, gener:
plan, best quality, masterpiece

Spectral Color: Dark:0.2 HD, sR(
Rays of Shimmering Light

render, unreal engine 5, trendin
on artstation, high quality, highly
detailed, 8K, soft lighting, godray
path traced, blue sky

I jiLkd kOIsj
edmkzdS | 4

tdmMuc4dzj edtetse Odzde |
Zz0 wsidztse ji diL GsfBdsOy @ didty dz' dzOs dR@yahistdania LeO { to ts
dz0 HBuggiasfacgProm@Gedasafpd® o L

ff tc d = 5 HHudgingSfacesPromis GdneraterH Jsd@3j Is yls s
fsaydd3 dz0 twdmkzdes ¢,
H Q tiztizts dgj § 3 & e3f

OdLBBtOY j dad |

9l dL sBteOY j dzd |
vO0Cddz tsBtOL 543,
Btsdzj J
CodelstcOMisdzr d&3d vyo j sOd3d

dL sBtcOY j dad §

ftcjHMmlsOo dzj dz

LOftetsmO

a3’
WieCdd d
or MC B2

L SBEOY j dd W

BjLCtsmis: 4,

B ' s ts If &5 izl fy |§ olds® fﬁd@'LlﬂﬂﬁTGf@BBSM@slz

Mej dzj edtctso Odedz §| dLBBWGOY J ded v,

@O Isj iz §j2

d
o

GjL kd

d&zO0d B 5dzj J tcj dzj o Odzlsdze” d3 W o dzv j Ismw LOf tetsf, dzO0f d i Odzdz" 2 i
dLtsBtO) jdedwV Bsdkzls Brils! dMmfisd LtsoaOdy o ©OLdZJydy 7 s ¢

rdo tslsdzats

vsdzj HEE h OV (s zZdzwtedzOW Isj 3O O Hdevs eyjddajtds@iz] did o LotoBtsds@iz jjd
My dats?2 Isj dss?2 Hdzv t6j OdzdL Oydd, SO C€0O0C o twjLlkzd OIS L C
adH dzj Cstetej Clsdes? OdeOlssdid d, Bisdz! " 5§ MIC sdz@ i HgE s, ¢ &t
dmMf sdz L soa Odzd! HAzW GJjdzgjteOyYdd dLBBOY jdd?2 dzO Isj BBz  do &
vOBddyO. 2. uvjiSMmbk LOftsMmMtss, MLHOdMd » MOBtsmMistswIsj dz' dats

hoat co T'E"o0 PromptoMania Hugging face Prompt Generator

cute hedgehog under t&ee, in the
forest, warm light, medium view,
green grass, rays of light, brig|
colors, digital painting

Cute hedgehog under a tree in th
forest: Storybook lllustration:0.]
Bokeh:0.1 Ektachrome, Macr
View: Crepuscular Rays:0.5 S
Lighting, Screen Space Glok
lllumination

Cute hedgehog under a tree in th
forest, HD, studio light, golde|
hour, backlit, intense, emotional
intricate detail, photorealistic, 4k
8k, stunning detail, works b
Takato Yamamoto and Gre
Rutkowski, trending on artstation

artgerm
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10 tedimikzdeSj 5
Odzd ® .

tdm.
O dLtsBteOY j dzd j

oidL BBWOY j dad §

J dlsts@ j
tcj Odzd fyls d y dzts
Hf sdzded Is§ dz' dz" =

Wsststej Odzd Misd ydesmisd ,

PromptoManial

U'Bd315h1 B
dbtendlsjSlszteO

H O dzdzts 3

5.

a¥yvgm 2024

ftoj HilsOo dzj dr

fteddsj toj dzOd B 5dzj

-fty adzrioingioMania

HBLHOHdAE JLsBGOY jddw o jhj
Brls: dmitsd LseOdr o COyYjMmlsej
dzj btjBksl Mhksy dscs f(oskso M

RMY sdz L 5o Odzdz j

v OB dZdyo. 3.

sjCMistser j

v jCfls

LOftetsise ,

&ZOd B s dzj j

4G jdzj edtctse Odedz |
O tsMdatso ji diL AstBtdcoiyQ didty dz! dzOs dR@napiistania LBO Y to ts i O
dz0 HuggiagfacgPrompGeeraip® d L

S H dzts 2
tej W jtj dhtse

LOf tetsyr

MtsL H Odzdz" =

ZHOydz J

gL tsfateox;dzdw

dLtsBOY j dad J , ML HOdzdets § fl (oish i s Gjdzj 60O
d tojdzjoOdzlsdets o H O dzdzts 2 si B3OIdSJ, tsfls O dz!
Csdzj ydesfmls j 2 d ¢d&oL. vOC Y| dzb g3 Is to v
Hi2fMlsadlsj dz2 dzets toj O dadifiglistschy dz' LD ff ete tsefddv |

j toj dzj o Odzls dz' o3

ftoj HimlsOo dzj dz

h oa't co TE" o

PromptoMania

Hugging face Prompt Generator|

A futuristic hideout Among the
Coastal thickets of New Zealan
lots of greenery, blue sky, juic

colors, general layout, sof
lighting, the best quality, ¢
masterpiece

A futuristic hideout Among the
Coastal thickets of New Zealan
Airbrush : 0.5 Cinematic: Glam
Shot 0.3 Panorama, Shqg
Exposure : Tetrachromacy : O
Light: 0.7 8K

A futuristic hideout Among the
Coastal thickets of New Zealan
detailed intricate illustration,
detailed illustration, hd, 4k, digita
art, overdetailed art, concept art
by greg rutkowski, by loish
complementing colors, Trendin
on artstation, deviantar

tdfkdss 6

tdm. 6.
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O dLtsBteOY j dad j

ol dL sBtOy j ded |

) HOdzdets s ff tod d3j te

az

tc
5Bt Oy J dzd §
H j todzO, O dzj
fsdz L so Olst Mw
[

tejLkzd 0OkO.
Y j dztse j €
RLEBBWGOY j ded W
Mdzsy dzg" = Isj dg H dzw
slsHj dz dzr &
Hf sdzded Is§ dz' dz J
Cbtstes] BERHJIS
sjSMmlssar j

s OB dZdyo. 4. wuj

BkzHEMN jE.
9 COyJjMmbej
Prompt oMani a

1 i3syd 2

l U1 RS

&ZOd e tsdzj j

BzHEMjcets d
dz0
dzj

yJ dztse j € O, Je

GJdzgj eOydd dLBBCOY j ded 2,
d fmddetsdzdy s dn
Ctsdzj ydetsmis d,
SlstsBtcOy Ols

LOftesfr

¢ fls
[0}

ftej Hinls Oo dzj dz'

LOf esMise

EHOydz o3
I Lo Olsj dzj 5 f-mf tedskiltp®y fack PrzptGdaerator
' OBy j ol

fMtsL H Odzdzts § shdzs o §

slsizisfise dj
Ldisyds®

MtsL H Odzdz" 7

PL brvzm3zemd | vur22024

sOo¢
LOHOJ s
LOf etsO,

COC Bdz

BsYd?2,
sO¢

yofmisg 2
BtojLGgdzd o tsfisd
9 IsoOBdzdyd 4.

WadeJ_lsan

OO & J,
dmeezmmlise J
1 dzj g egdssjo dzd "Els, s 1 Addpn
kj o d

h oa't co TE”

PromptoMania

Hugging face Prompt Generator,

A young woman holding a phon
with an expression of disgust an
squeamishness on her fac
looking away, in a cafe, blond
hair, closeup, bright colors, bes

A young woman holding a phon
with an expression of disgust an
squeamishness on her fac
looking away, in a cafe, blond
hair: Photography: 0.7

A young woman holding a phon
with an expression of disgust ar
squeamishness on her fac
looking away, in a cafe, blond
hair, highly detailed, digita

quality, masterpiece, cinemati| Multispectral Imaging: F/2.8: 0. painting, artstation, concept art
lighting Vignette: Warm Color Palette:0.| smooth, sharp focus, illustratior]
Low Contrast: Happy:0.9 Spotligl art by artgerm and greg rutkows
10 tedmikz dzf J 7 By des ko dHJIs! tejLzdz' sOIsT
Ctolstster 1 B dzd Y J i1ets € tj Odz' dzr d

tdfm.
O dL sBteOY j dzd j

l HOdgdzats o3 Mdzlz yOJ
dLtsBKGOY § ddw A

oMmjn

v0OGCyJ dzOd3d
Btsy des MH j dzOIs!
Htezedj, BOLBOT j
Bese s teOL

btekesySts?2 d . §.

ML HO9 Ols!
dL 58160 Hdedhb O ddzd Mdztsy dz" a3

7. wcdjdzgj odtctse Odzde |

COYHT 2

OCy | sy dats

L aesydd: ctlkzmls:

Wistedsd tetso Odads’ 2
LOKjIsdIs!
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]l MOl j ttOMmd3Olstcdo O sfqpw Mt j dzdesMisd tOLcOBBISd ffoslsts
poly. [BMEYHOjIsMW HJjlsOdz dzOW -HStESdiyl3 jtfdzlsd®’ cd estdfr d: i) Gyl j Hd® dEdigjts +
Okzudbstedd d dettsotsets ydedzO, o' HdENsBRD fzj dafftf sl5j 5 daf yBnNT @
cOLtcOBBISE foslsslsdfO. [fdMreOjlmy ftwtsyjmMi ttOLttOBISEJ
Jdeoctesotsets Hoady$O Unity. ltetse jtow s Isfpw or HoddzzlsT § cdf sis
ftoso jH | dzdzsets dMmMmdzj His9 Odzd Vv .

sdzs yjor j fiipitses®df qiecso Odedj, odHiBdcecte®O, Unity3D, ¢6j2dgfdz

I.F. Zmeul, E.N. Drozdova

Saint Petersburg State University of Industrial Technologies and Design
191186, St. Petersburg, Bolshaya Morskaya, 18

PROTOTYPING DESKTOP ARCADE GAME

The article discusses the development of a prototype desktop arcade game in the low poly style. A detailed concept
of the game is discussed: the creation of a Vision document with a description of the product, the target audience
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and the game cycle, the development of hypotheses about the mechanics of the game, the preparation of a technical
assignment for the development of a prototype. Describes the process of developing a finished prototype game
using the Unity game engine. Hypeses are tested and conclusions are drawn based on the results of the study.
Keywords: prototyping, video game, Unity3D, gameplay, hypothesis testing.
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A.V. Kavokina, E.N. Drozdova

Saint Petersburg State University of Industrial Technologies and Design
191186, St. Petersburg, Bolshaya Morskaya, 18

PROTOTYPING DESKTOP CASUAL-TYCOON GAME

The article is devoted to describing the features of creating a desktop game in thetyasmalgenre using the

Unity engine. Thetages of developing a desktop game are considered, such as: creating a technical specification
and a vision document for developers and designers of the project; planning game locations, objects, interface;
application of generative neural networks atieais stages of work.

Keywords: prototyping, game, Unity, development.
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ADDITIVE TECHNOLOGIES IN THE FASHION INDUSTRY: FDM PRINTING MATERIALS
OVERVIEW

The article discusses the additive technologies and materials for additive manufacturing. Additive technologies
for the fashion industry are investigated, and the analysis of materials for 3D printing with the scope of their
application in the productionfoclothing and accessories is presented. The history of the implementation of
additive technologies in the fashion industry is also reviewed.
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13 &d &zdzd OteH 59 HEBdkZOtess Hzdp. 10 HOddDGESE {Ofj +CMmf ks
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gl Jaf13 Jato1JuvsrR RYJITOr[1LRE I MATLAB

E t.J. sdtwddadass, 2024

[BtcOBISCO dLEgMNEBY] dethd Oflpd j &3 MATLAB 9 Cdzs yoOjls o Mmisw 0O
sO0¢dj C0O0C twWOLHjdzjdd] dLBBWOYjddWw dO vyojltsear j ¢ OdzOdz
ftcsEtso OW ©BEOBKBSISO, Mjedj dsoydw, dse¥sdseduyjnsdi f
O dzOdadts © Ols* BsHIWdydtese Ols d Ekdzizyh ols: ydWtser j dL tsBt
HiljSlkdteseoa Odzdwy dzdy d tOmMf sL 209 Odzedw BBtOLtS o dL BBtLOY,
Codif ' s sjtedesets Ltcjdedw, kOCdr COC COMCOHJd j € dzOffd W cfQOL
sdzgE yjor j: mMzewOetslsCO dLBteOY j dad 2, MATLAB, yas jbsor j ¢
fosMistcOdzNlseo O, (okceso OV BKBEOBBICO, Mjedkj dzsOydwy, cRBstl
HilkjCldtte Odzdj dy, ©OMY 6L kzAsdiddj , & O Hed, s d3C {5 d3yds jsldssj
BsHdYdSOydwy, kdazzyhjdd,.

R.O. Kirillov

Saint Petersburg State University of Industrial Technologies and Design
191186, St. Petersburg, Bolshaya Morskaya, 18

METHODS OF IMAGE PROCESSING IN MATLAB

Imageprocessing using MATLAB includes various methods and algorithms such as image division into color
channels, color space transformation, thresholding, segmentation, morphological operations and filters. These
techniques help analyze, modify, and enhancé&aflignages. The problems of face detection and pattern
recognition in images using various computer vision algorithms, such as cascade Haar classifiers and neural
networks, are also discussed.

Keywords: Image processing, MATLAB, color channels, color space transformation, thresholding, segmentation,
morphological operations, filters, visualization, face detection, pattern recognition, computer vision, algorithms,
methods, analysis, modification, improwent.

]l dBdtej fshmistsw dedets yd@fplse™ Fe e OEamd FB3@ dJd¥ stedsOydd, B
MisOdztso dlsfqpw  ofMj BBdZjJ 90yder d3 d dgj tslsi jdsdzj d3r &5 OMY j CIsts
Codif ' ssjtedgtsets Ltejdedw. Cltsls fesyjmm ftjsBteOL o Odadw
dMfsd Ltso Odzd j B DRtz ydf = B3jOisHste (5L otsdv jls Ekdkzyh Ols:
ddW stedzOyd s d tw©jhOols! te OL dzd ydzr | L OHOYd. JHdzd s dtL it
JLBBOY jdzd2 wodwjlkfmw MATLAB, Ctltter2 ftjHisMisOs dwjls
JLBBOY jddvw s ddvdmi gesCBgsmvingyClsteo LOHO o C dzt YoOw

e

dLtsBtOY) jdd?2, Micdi dzlsOyde, ©OMmf sL dzO0o Oded J ttOL s, € &Y
[ O O2Is] twWOMMdislsted d3 tsfndz.tsadzr' d3j IssHT cf WedzC ydd MA
dLtsBtOy jded?2. 3 OO HY EZfdedfzd L sBteOY jdadWw dzgO Yo jlstsor j € OdzC
glzh jmsokzjls dzgMitsdz ¢ 5 tsMdesodzr = 9 dHte tOLHjdzj dzdv duL
- [BHjdZ RGB-L(UAp@EAfAy2) . 1 1 Istsds fsSHRBEH] GCOYHN2 fd¢f
ftej HiMlsOoa dzv jIsfqw Istej 3" Yo jlstsoar i3 S ORZOZOBI: CteOMmdyr &3 ( R) ,
COLHJdw jlsw dzO Isted S OdZOdZO, GHJ COYHT22 COROMHUEEH j oy dIs
COYHBEets fdEémMjdzw. Clsts sMdzso degs?2 My sMmMse Joj HMNIsOo dzj dedw yo
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Slslsj dzs¢ (H), dgOfmr h jdedesfls: (S) d wtishmis: (V). [Iblsjdts¢
Mdded2), dzOMr M j dedesMils! tejHjdvils dphi e Scsvicbtshlsyo b s
Bzt HEt yYJ tedzetsets.

- [tsHjdz CMYK. | {Itsd3 ftsHAatSH] Yo jlsO tOLHjdd dO 1
Nddzlsr 2 (YY) d ydtedgr 2 (K). Aojls COyHBets §de¢Mmjdv ¥Wstedgdtokh
COOizses . [ tHjdZ CMYK hdtstt dmMftsd tLEzjlsmw o fjyOlsd d ¢

- [ BHjldh Yo jlssoaOv dBoHjdz, CBlssttOY tfdMm" 9a04ijls Yo jlko
Cod3f sdzj dzls ©) d H o z~C mydgtf tsdsjozts Gt PAgOds®) .( as sdi3f sdzj dzlsO L f te
wWigCsfls! fdEfmjdy d dOntsHdlsMw o HJO§ OL sdzgl00&Bj Gz B 100,
Yyojilk. stiftdjdelst a d b ftojHMlsOo dzws Is ylo2j8s tsots j1 Ashs.ls j dz€ d
st sdzj dzZlsO a ftoj-RigBMHddz? jigo j iz Y 2 slslsj dz2sS, GHJ Blsted yols
Msslso jlsMisalzs ls L jdzj de8@ A3 tslsisged® OO M @ stz ly §f e @rzdz § s d3tiz0 dgj
ftei HMsQodg s BMddzgp j sso 52 lslsjdzesS, GHJ BlstedyOlsj dz' dzr § L
Slslsj dz2€ Odz, O | dzts> Pysijdds " dds Jis lalsdgQizg | Qirdgl. W

SsBEHO dJLtsBteOY j dzd 4§ teOL Hj dzv j Isfyw dzO lIsHjdz dzr | yodls
BOddf zdzdteso Ols COYHrd3 S OdOzsds tslsH j dz' dzfs. 1 Of ted d3d te, dst
dzOfmr h j dedetslsy Hdzv C Oy HGSEB COdZORZO dzj L Oo d fid Ristc ©OF f ted 23tsof gzd
9" fsdzdzy dzdd i tej Hjdzj dedzr » S JjttOYyd2 M yojlsodd.

ltcj sBtcOL 59 Odad § Yyo jbstsotsects of tisfpls teiOeznpioi®n dd Lsd jeddy dedizg
ftej HMIsOo dzj dzgdw Yo jlstse © dLBBOY j dd d.

gkh jmsokils Mdzjnkehdi MishMce' ftoj sBteOL 5o Odzdw Yo jlsts

- RGB ® CMYK. 1tjtsBtOLB890Oddj dL RGB o CMYK sfhEzh jfl
LdOyd dzd?2 vyojltsearna COdzOkzso RGB o Mtlses jlsmiseakes hdj L dOyd

- RGB ©® HSV ddzd HSL. ltjtsBtOLB90ddj dL RGB o HSV d
fiteijMmMyudlsO LdzOyjded?2 Yo jlbtsearn COdzOdzse RGB o Mmtstslsa jIsfise
HSL.

- CMYK ®» RGB. ltjcBtOLEBSeOddj dL CMYK ® RGB fhizh jfl
Ldz2Oyd dzd?2 vyojbtsern COdZOzse CMYK o MmMtslses jlsMisoks hdj L dzOv

- HSV dd&d HSL ® RGB. ltjtBteOLtoOdzdj dL HSV ddzd HSL
fjtejmMujlbO LdoOyjdd?2 yojlktterao COdOditses HSV ddzd HSL o Mmtsr
RGB.

l stcsetso O sBicOB tsds ¥ G tsd uf toaswQinidzdtlOL H j dzj dedw ¢ M dzd 2
Glekzqd ¢ r : fqd¢mj dzd, Cslsster § ftejorhosls witejHjdjdzdzr 2 ff St
HsfMisdc O ls 1 Issets Eosoadzg?. Clts fsdzjL dgr 2 Bizlsiozjdefw & rizrziodzj

] Matlabd Mf sdz! L ¥ Isfpw dzgj MEsdz' €58 MitsMcBtse ftcseso s SBiG

- ltesmlss?2 fstetse (Si mple Thresholding). CItsls d3j IstsH
fstesetsotets L dzOyjdedw. [(fpdzd L dz2Oyjdedy ddESfpj dzwd o7 " j ftstese
Yjtedz d3. 1 totsmists? fstese Atttshts OB KIS0 N ded dydakdgow 1§ | tc @ usdzH
wigC tsfisd .

- HOYIsdoder 2 Htstetse (Adaptive Thresholding) o lsddu
fsLotdwjls dmMfcd Lo Ol! ttOLd §j ttsetseor j L dOyd dzdw Hdzw
fsdzj L des, CBSCEHO vwiltsMmis! Bl jClstsa dz0 dL s ey d Odgels §H dztd
shdse ] CdO, (bt §jtjdkdih OjlsmMy 5 dqLsBLOY jdds d {t

- JIshjo fstese® (Otsu's Thresholding). Clssls d3j ssH C
fstcsetsott] LdOyjddj, hdser o OwMm! d&O cdmMstsctcOrBiBi Wil tsmis
HdMY j eids odzzlsted S OYHEBEts € dzOMMO § d ¢ MiLddgdry z( Witidg Hz sBT | €
CdzOmmOodid .

- [ dzts ¢ s Iz to sth teiag(ditidevel Thresholding)l d3j Mists tOL H j dzj dzgdw § S Mg dzj 2

e fr, dRBesectkztcsodzj or 2 (et fsLotsdwjls ttOLHjddls! §d¢1f
BB&OMJ@dd ftedmikzlsMmlsealzs s BI jCIsT M tOLds?2 wiltsls! & dd
gjGcd3j dzgsOydwy AL cetc@ieisdpd i tcOL Hj dzj dzedW dL sBteOy j dzadw d
iecddtse Meaydr §dSMjdzj2. Clts 90y dOY LOHOYO o B d&OfMIsd
SlssteOY dOatsHdls hdtestt) (tddd ded dzad § 0P dzdz@ 8z0 Bzd Jjf tc i Bt
altsdizOIsdyj ME OV Odzedesls OyYydwy dLBBtOY jdd?2, &BiHdyddelmC OW HJC
gbkh jmsokels tcOLd | dBilstsH' Mjedii delsOydd dLtsBtcOy j dad 2 :

- 1 cteseso O Mjoed3j delsOydw. Clstsls diBjlstsH hdesear 9 O sfyw d
tOLHjdvjls fd¢MmjddWeda oS PEIEEsteld s M dzd M ddzlsj dzfipd o dats fiy
fMudlos lsfw Bl jClsOdid, O MM ddslsigsddnd & datsfipls ‘g jOlstsfy Qifytelfstiistsdato ts
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Bsy jls Brils! dgjt WWiClsdode ds5, St6HO dLtsBteOy jddi dd&3jjls Mozt
ddzlsj dzmd o desfls* & .

- [ dJbtsHT d2O BMdzse | cwOWtses. I 1Isdms B BSHOR dLEBOY
fdefmjdd wedwslsmw o] teh ddzOdddtsj O Masd.L d) @3 Qud fif afts Hng lsiAy i3 ¢
O dzj fjteifmj O dimw Mjedjdadsr, cHJj TRejdggdddls ™ ¢fipistadsod]ldsdf)ls o
sO¢dd C0O0¢C Odzestedlsdy tOLELJLO d2ZO cteOWOR (Graph Cut) ddzd
Components), dmftsd LEzelsmMw Hdzv " jddw 112 LOHOYCJ.

[ ilsBHT d2O tMmdtseaj BEYjddYy f Eydlsjdjd. 1 LtIsda ddls
fMtsH j toy Oh OV  tcOL d3j Y dede’ | MJcocdzj dels dLtsBteOy jdedw. u f sdish!
COC dBibtsHr CdzOMMdW¥W dSOydd ddzd fj ¢ d3j dzls Olgd d dzO ez g 'zt 5B 2 1
JLtsBtOyjddvn. 1TtddRjteOdzd SOCdrn BilssHss wWodwes lsfw dgjIssHT
ddzd Mme jtelssyds » dgj 2tetsdede' = Milsj?2 (Convolutional Neur al

- [ ibtsHr dO shdtsej IsjiMbsikztcdtsets OdOddL 0. CIsd & sBHT
fdSmidzi?2, kOS] C0¢ bjSMmbktdsr j HiMCtedisster ddzd MlsOIsd T
dLBBtOY jdd] dO Mmjedjdilsr . [dzd Bhdatse Odz" dpd ctdig jdzisiOs dftsizy j dsd
Ay dd biSMmskteder | Mots2Mmlse O.

[ steW sdzse dyd M< @ jt Iststf j dgOlsyts H]" sBteOBSISCd dLtsBtLOY | dad 2,
Ld3d daj ded d W stedsr d MmMtckzClskzter sBl jCIsse dO dJLsBtOy j dd
Jd Gd3j dzsOyd d dLBBtOY j dd 2, ZHOdzj dzd d hEdiise d Zdzlz yh § o
stedetsc JyJ MSdj BfjttOydd oCdzg yosls HdqdzOlsOyde (dil ation)

Ctesodvilss s jteOydwy, SCobtstOvY EdRkjd "Ojl t©0OL @it BI j§
gefjdzj?2 dzO0 ctcOdedyj tBi jCIO. [deO tMdeso OdzgO dz0 MC Odedtets @
dzj i3 dzgls© (dzj Btsdz' " sets h OB dzs dzO) d 1Ry faC jf,cdzdz@htsH ¢ Is fipwd
Bi jCO. ( Mdzd sdz f sdzdsmls: s o dzz Ists d sts yJ dzlsteOdzt dz" 2
MsOdzOo dzd o Oj Isw o 19, 9 90 .§ toiststy 1o dizs BY B)ARY@jls EZH Odzd Is: B4 d
LsBtOY J dzd (.

[ d Z0l@ydlats s jtcOydy, CelsstcOY ko jdzdydeOjls w©OL A& ts
HtsB Qo dzj dedw S Mmj dzj 2 zO0 GcteOdzd y4 sBl j€O. 20 OC Yy J
dmfsdz Lsoa Oded j &3 MstczC bktodesets 1 dzj dkj dzls © d {fledddnCladLtg dzts cdsO
Ldzy d3d des© dz0 cGteOdedyd BB JSI0O. ( Mdzd 1 s LO¢, s Y4 dzlsts
EmMsOdzOo d&zdo OjIsiqw o dp 6. fpdb@aEY MZE®EBEOjIs L Of sdzdzd Is
d tBi jHddedIs! BdzdL dzj YO Jj tBI jCIsT .

stesd3] bets, Mkzh jMmlsokesls OCY|] ©fjtwOydd slsSCter Ilsdw d
H dzOIsOyds .

I bCterdsdts MdOYyoOodzd  tsLdw, O LOLjd®B HJEZOLOYydw, d
sBl jCIsr, dOatsHwhdjmw BdZdLS¢t HEEEe € HEBECEE.

1 OCterdlsidlgts MdzOyYyOdzO HJ dZOOyYydw, O LOLjd 1tesLdw, d tsd
sBi jCIstse d 6Bl jHdddIs! Bdzd L dzj y Oh d J sBi jCIsr . [ ste¥ tsdzts
ddzmlstclzd3j dzels Odsd Hdzv tsBtOBtIsCd d Mj ¢ d3j dels Odgd d € d tc ®B tiz® y glztlzds
sdf Oz dL sBt.OY j dafRj, dzro jS,dzs myiOwr jyujdedase jIsdz" §| dL tsBteOy j dad W .

4CjdzjlsdL Oydw o tsB 60 Bldds Cffjte tfy juBfifc AtgjjdeBAc OL 58 OdzdW Ho kzn
9 Jjcet Eftsh jddsy ftjHMisOodjddi, MmMomsswh jj bod ¢t dL
MstekzCIsktedz § 1 dzj d&3j dzls' dLtsBtcOY j ddd w9 ' H joii et stOdsr yd dzi s it G I
sBl jCIsse dzO dLtBO)yjdedd, dedsstecdtelkzw drn odzlstej dzdzdj HJ IsC
EZOfteddzj 6, HAzW ©WOMY L dZOs Oded™w BKOL 59, OdZOdzdL O W istedyr , i
Cod3f ! s Isjtodetsdy L tej ded .

vjndszsedw "split and merge" (wOLHjdjdd] d BBI jHdC

dL &®jlstsHtse Mjedjdsoydd dLsBteOy jdd2. [dO0 shdse OdO0 &O ft
(split) d fomdjHikzen jd tB) jH]dhedgd)d dr o BSdjj Ctlzfd j

Addz ste ©OL & Isdw  dhysd LEjlshY Hdv fedoyde Oddv dL-
fdCfjdj?2 o CtjMmisdsmisd SOYHBE dCMjdv. [d ftodk dvl
dLBsBtOY jdedw. | OEMMsets wHits dJd3j jls yjlHagjedddd @ Rd jf ifv€ g jpdn ©
Bjtej EHOM) ddy s yjdbsttd. (ks fLotdvjls fddLdls! o' st
C LWWjiChkk tw©OL®& Isdw.

[ iHdOdzdzr 2 Wddzr ste dmfsdz LEjMmMw Hdv MedzOydo Odedw dL
tOL B Isdw, Bd LOBidvils SOYH™2 §d¢Mjd o St MisdesMmisd d3
Clts fsLottdwjils EHOMIs! or Bt ddzd " HafydzO dd HG ist@Ezgj dzd o,
1O0EMMO d W@BIHJOdzdzr 2 W ddz' Iste wodzwe sfqpw Isdf Odzd dzddzj 2 dzr = W
WHicO f dLtsBtOY J dzd j 3. CHtes ftejHMlsOQadzw jIs MsBts?2 &Otedyk
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dLsBtcOY j dd W . SO)yHMr2 fd¢fmjd LOj dgv jIsfipw oL o jh jdadats?2 fr
Syt Hjdzj dadas? ©OL G5 tersds WS WHEO.
Addz st ©jLCtMmisd. Cltsls Wdd st keojddudoOjls ¢ sdlstofls
BOL dasfylsd wwCshisd §qeMjdj2. [d 80sskOjlk fllsjd o' udlsOd
Addz ste { WW iSO " BOMCdusoCO" . Cltsls Wdd! st HEsB Op dzv j

jets Bodzjj tOLd Isrds ddzd Bidejd YdlbsSdds. J[dz OBBIOjIs t
f OO®R lstc O3] .

Addz st L WWjSCkO "oddy jISCO". Cltsls Wdd Iste HsBOo dzv j Is
Isjgdzj § dodzd Mo jlsdzjj &O CtOwWa. [dz tOBBlOjls fklsjd dL dj
LOeadMddisisd tsls dr twOMMstswddw sl u;&bmo dLtsBtOY j dzd W .

Addz Iste { WY iSO "Mjfdw". Cltsls Yddz stc ftojtsBteOLEjls d
LWWjiClk MksOtts?2 WlssctwOWdd. [dz tGOBtSlSOJls fzlsjdd dL d3j dzj ded v

Addz Iste 1 WWjiClkO "dzj cOldoe" . Cltsls Wddz Iste  ddzo j qu
fsdzsy disj d dzr | ua;lso slsted yolsj dz' dz@ 5d d dzOsBBEIslS. [ d2 16
fesls qSBUBme&V

Addz Iste 4ozmmo dMmytsdz LEjlsmw Hdw fcdkzOydoOddW (L 5B teC
BOIj BOBdYj MSs2 WEdSydd 4 OEMMO, C(obtsteOw d&jjl Wstdhz ¢
JLBBteOY jdzds Hklsjd LOBj dr SOYHBGEE fodilofmjjhagwazdy tey HYdis] dip Q frisfsuy
Clts foLotdw jls MEedOHdl! twjLSdj fjtejrnsH'  hkds O dL 5Bt

Addz st [ Of &zOfMO qmqstLz sMw Hdv tBdOtky j ddw ¢tcOdsd

4

ZO oltstets?2 ftotsdL o SH dats 2 S ydd wteitsMmisd dLsBteOY jddW. A
dLtsB®GOY jdads , o HJdzWW tSdeOfnlSd fn BGd “UM@SJMM%JOﬁﬂWdDBdS
| Of #OMO wodw jlsMw JdLBBEOYjddj, o C(tbstsd ORIy d ¢&d

Addzt ste etsBjdzw dMfsd LEzjlsmMw Hdzv B dOWEZY j dedwW cteOded y
SHdZO Hdvw of Hj dzj dad W GtGOdzdufistjts tkstqq;LomlzizlsOdzctG,cfdﬁdzjtdquow Isd
9" Hjdzdls! cettedLtsdzlsOdz dz" | d oJtelsd@Oldas dZ ¢j & GO ys OUzp dd fis
Hdzw 5B dzOtelzy j dzdw GcteOdedy O dLBBOYjddd. [dz SOCy] MMt
Wtstedzge, yjd3 & Wddz stcO® wtse j dzvw . /\cfdzllstra ltcjodlslsO SOCY] or
ZO dL tsBtc Oy j dedidicls inQf de ol jtlstfpy Btsdzj § ftotsfisr d3 3 sSHBA3 5B d
Ho | BZOMeE d, COYHOW (dL Clstste' n 9" Hjd&W jls HJdOEtsdOd dz |
s j dadzts tftsdzJLsz Hdzv BB dOtelzy jdzdw btsdz¢ dr GcteOded y.

stckesots?2 Wddz ste wWodzWw jlsfw BHdddE dL ®&jlssHse BOBT
Zdzlz yh §j ded w QOu Mlsoe ® dLBBOY jddw, or HJjdzjdedWw ftejHJ dzj dzdz
Wddz st fteddsj dgv jlsfw flisjd §toddjdzj dedv druictedd ] I tosdisdte iz ds jdods !
d dzls j dzfiyd o dzts fiyls qqngsz o LOadMmddismisd &l di ©OMMssY da
Cezetsotsets Wdd stc®, dLBB®LOY jdadj By jl MisOl: Bisdjj ©OL

v OCyMatlabd3tsy jIs oadLEZOdzdL dteseo Ols! dL sBt.Oy j ded v :

- Lo jlsso OV fOdzdlstc®: RLGBBOYJjdd] Bsyjls BT Ist ftoj HiNIsSC

Yyo jlsseoar i fOdkzdlste, IsO¢dr COC MjteOWw hCOdzO (s YjtedBds HE
Hickecsdidz) ddzd f Odzdlster f L OHOddr &3 Ssdzdyj Mlsosdz Yo jlstso.
- 1 dMssectcOBRBBO: | dMssetcOBBO o HMIsOoadzw jIs ttOMYtcj HJ dzj
JLsBtOY jddd. [dzO §cCOLT 90jls, MCtsd S5 §dCMmjdzj?2 Jddijél t
- stddskztedr j S Otlsr : stddsktedy j COtls' dhftsd LEs 5w Hd
cf tsstcOx;dzo[q’. Jdzd fsCOLr 908l twOLddykz o wiStshmisd dJdd yej
9T HjdzdIs! Ctsdzskzter ©BI jCIstse .

- vjfdzser j COlsr @ uvjffdtser j SOl dMmftsd Ly smw Hdv
dzmdo desilsd ddzd L deOyj ded?2 tftejHjdzj dzedatsets f OtcOd3j stc © daC

q dzls §
IzQOLOdchW Ftetsodzv ddzlsj deimd o desisd ddzd L dzOyj ded v .

[ s Slsdtetso Oded ] dzd Yy lsss d tctsptg @pinj @Y B BOIdyj M se s B dz2O
fodztsy j dzedw dzdy dO dJLtsBteOY J dzd d . ClkO bjrdtsdzsedwy dMmtf tsdz' |
mMdmisd &3 BJLBYOMdshisd, oMY sL dzOo Odzdig O Wdzlf2y , d CdgdatEsaiils dHug e
HijlsjShdieseo Odzdw dzdy © dLBBKGOYjddwvre dMfsd: L ks Ilsmw tOL dzd y
[Hd&zd 3 dL d&zOdetdjj twOMftesMisteOdz] dzdz’ » BjlstsHtse Weo dzw jIsfyw
MOOKO. Cltsls dBjlstsH tsf)deal @ dizts Bgd d O 2@ 6zt fzj 2 dzo tOL dzd ydz' 7
fsdMSj ROLOSIjtedy » ftodL dzOCtse ddyO®, bOSHdn $OC ¢ d&OL O, d

dpzestedlsdyr HJjljSlsdetse Odzdw dzdy tB" Yydes tcOBBISO8 Is Mmdzj H
- ltcjHOOtedlsj dz' dzOY tsBtcOBSISSC O JLsBWKOY jddW. RLEBBteOYj d
tcjHo OtedlIlsj dz' des? tsBtcOBESIsC )], OCB2 CO¢C o] cBOL O OdZdl o
ftesMmisdls! HOdz dzgj 2 2 OdzOdzdL .
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1 sdmM¢ ftedL zOSso. (dzestedlsdi3r HjlsjCIsdteso Odedw dzdy dh
CteOW, IjSMmlskzter ddzd tsMse' j byscd, C(tbtstrj &kl E2SOL ' 9
- s dzOMMdW¥ dSOydy. 1 O02Hjdedz" § ftedL dzOCd S azOMMdW¥ dydtelzs Is
BOM ddedzse s sBEYjddy, IOCdrn C0O0C COMECOHA | CdzOMMdW dC Olstst
sBkyoOst smw dz2O0 Bdz! htsd@3 S sdzdyd Mlse j wWOL d3J yj dede" = L sBtcOy j d
- JYyide€ O d o"Hjdzjdd ddy. 1 fdi ¢&zomMhdW¥WdseoOoydd Odzcgr
dZzdyo 0 dqLsBteOy jddd d o'Hjdvjl jet ] fodtsh! & ttORRCd dd
Il LOsadmddisMmMisd ls MmMdsy dsmisd dd ktsydshlsd Odestdl 30,

&34 dad 4 1WWJClsq’9dz’d3 d byde 3. 1JStbtster | Odetstedlsdsr IsOC Y |
20 dzdyOn ddzd ©OBGlOk! M osdHj i slstEA®BR] HzMs O jo@ds ddptsls & do
sBkyj ddy d degj2tetsdede" = Milj?2, toweddzdm' dsor j dilstsH™ HJ
Mo jtlstsyds n dzj2tetsdedz” 7 Mjlsj2 (CNN). [dzd fissLoatdvsls Hisflsd

teOL dzd ydz' 3 Iz f) dzts of ofs™ 0O dits figfo johr jteddchiwj,dzd W d3 dzd y O.

tOMf 5L dzZOo Odzdj Gt ttso {HsBEBOY J dedhdf CSlsttetsdz ¢ d3t
Odz0dzdL qelzjls d CdOMMd¥dydekzils MHjydBs] dLBKOY j ddWw.
BON dqdzdzse s sBERZYJddwyw, IsOCdr $COC dzj Qtetsdzdz" § M Isd.

[ Odedz" 2 ftetsyj M tcOBBIOjIs MdzjHEze hdds SBttOL 5d:

- 1 sHEBSIks9C O HOddEr m. 8 dOYOEZO dLsBLOYjdd] s
9Cdzt yoOs h j2 dL BB dej dzd] ©WOL Bj O, dested3ZOdzdL Oyds d W
dLtsBtOy jddy d Eftwsfisdls! jet O0dzOdzdL .

RLodzjyjidedj ftodL dzOCtsea. 1 0Ljdz MdMmilsj BO OdzOdzdL qelzj Is
ddzd ftedL 0S¢ d, Sttt j dBselkls B'Is! fYsdzjL dr Hdzv ttOMf sL dzC
CtcOjo, IiSCMmkte, yYyojlsern "OLOCIsjtdmMisdS d Hkzecdr odL EC

sdzommd¥ d S Ooydw. 1 fMmdzy dLodzj yddzdw ftedL dzOCtse dMmy tsdz
sOCOw COC dzgj QtetsdzgdzOY Mils!, Hdzv CdZOMMd¥ S OyYydd dL sBteOy J d
teOL ) yj dedz' » HOdgdz' i, CGHj COYHB] dLtsBteOy jldm jo tgfjgEw s Ml
sBlkyd dzdvw dBsH] dz2 dZOMscOdoaOjls Mossd ojMO d §OLOd) Ister Hdzw

- 1 OMYfsL dz@o Odzed j . 1 tsfdzj tBEZYjdJWY &BsHjdd tdZO &ty jls B
SBttOLte o dso'n dqLBBOyjddwan. wdMmlsjBO fteddj dvjils tsBEZUJ
foiHMEOLOd] ddzd o jttswisdtsMmisd ftoddOHd] Y dtsMisd ¢ tftedHJ d

[ dzv L d2OSCtsdgdzj dedw fyp orhj fdmMOdede c3d RBilssH OB B dzfs
mMdiBd WEdEydd Hd&v ekl d Odadcse @ dadiDdakz | WEdSydd
imagetoolbox

Image Toolbox 8 1 Ists BdBdZdBIj ¢ O, M JydoOdz des tcOL tcOB 5ls O dzda
dLsBtcOY jdd?2 © MATLAB. [dzO ftojHEZOCOjIs dgOBBstc WhkdSyd2, ¢
sfjtOydd M dqLtsBteOy jddvdd, 1OCd] C0O0¢C Wdd tetes®tyf VvH tcling & i34

[ dzv ML HOddY &EOSCJilk0 ftedsyjddw d Jjeb glizdEtsC d@By
MATLAB, Clstster 2 o7 LM o0Ojls BCdats MsLHOdqY d dOmMbtes2 ¢ d ¢t

R sdz’ L 59 Odzd | gui de ) MATLAB tfLotsdzvjls ML HO9 OIS
cOL dzd ydz" = fteddztsy jdd?2, dOyddzow ls s’ m fBcttOdd M d
ftoddztsy j dzd 2 ) ctwOWdCOBd, OddBOYdqY 3d d HEGHBOHBE Gl geod
FodHjls! dzO0 twdmkzdeSj 1.

Ho j G O]
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The article is devoted to the issue of creating a web page layout using modern methods of creating media content.
The article describes popular neural networks used to create graphics, the features of a web designer's work with
the Copilot chatbot, and dissses the problems of introducing artificial intelligence and neural networks into the
designer's work.

Keywords: artificial intelligence, neural networks, Copilot, websign, design concept
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FEATURES OF THE LAYOUT OF CHILDREN'S SCIENTIFIC AND EDUCATIONAL MAGAZINES
(USING THE EXAMPLE OF THE MAGAZINE "QUANTIK")

Abstract. The article provides a brief overview of children's scientific and educational journals published in Russia
at the moment. The features of the layout of children's scientific and educational journals are considered on the
example of the journalQuantik", both advantages and disadvantages of its layout are revealed. Options for
correcting layout flaws are offered.
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Hjwilsjdo desfls! . [ tsdzelzé ydLde ¢Idasets dzOkzteOdzdmls0e sy dats
BSd hdds N lsOsd kOkOds ddskdEc@g st s stsie] OB HOBOs 5 2y
SOCYj MrhteOdzj dzad j B IsteOHdyd2. vtwOHdydBdads j tekzBtedSd c¢f jf
fodiesHlk d tjclkdvikds OBk HOjl LO doj 2, csdke §oyj Bzyjs
d f skzbapOWdg i o jlsr, J ddscdj Hokzcd] foHsd] Ol BT I!

[ oOHYyOIls! fjtar2 oj¢, MtsntcOd"w ftotso jtoj dadz" | otcj d3sj dzj ¢
5L dzOo Ols j dz' dz' & H§ IsMS[aBa] Y botrdzd dgedz0 war sog@2fes ¢ d Hts. v j &
dzdr, ©OL dssBtcOLd d tsno Ol 908 ls ddetsy j Misd gL g e J d dzls
BjLEGWGOddydssets StsisMO, ttsetsbtslsjnddS O, ddgyjdejtedw d Is. H

[Hdzdds dL dzOdB®dzj j OSIsdo dets tcOL of dsa Qe dNsh vz’ fig t6d &fH di@id
Hijlsj2 dz20 IsjCkhd?2 dsdjdls wodw jlsiw yktwdOd csoOddsdse. 1 C

O

rtedzOdz ¢so90Odzlsd S &
(X d @B MY ude' -§ &5 LdedPoY@ilES] dz' de' 2y ZtdeOdz H dzv heCsdz dzed S s ¢
ey¢y [MisemMites yYj dzlsteO dzj ftej ter odzse s OIS d3OIsd yJ m
18 MtRteOdj dzdv d kEStjfdjddY steOHdYyd2 &0l BOIsdyj mS
dbHdlteds Y EZtedzOdO MthlsOs dwe I dENHSHED fdzd(Stls 120y Gh ] j1fipv
dqSkslksmw Ekyjed j d ©OLoadzjSCOkjd d j MkoOk:d 5 &GO
jflse j dzgdz’ 3 dzOEZC OR. stesdij bktsets, Missdls tlsdjlsdls! dodd
- cJedvddfn: otsCtokzge (ftoddijdej dzedd h Ctsdzr dzr = L dz©O

c/{azd B JOHT &€ ( BOIjtedOdz f " Ctsd dz" = tsdzd BY d OH
- coonddizd wzSCOBde (dLetsltsodzj dzdj d dzdzs MlstcOyd?2
Zlso j e HJ ded W )
- cstsdeS Etecme (SCtdeSkzte s tojh jded® L OHOVY)
¢cfOlj&kOIduimMSdd MEOLSde (MEOLBYd §j cjtsd o
cdfrsr d Sy jteddg dalsr e
- ¢C) OHOYd o COtlsddz O €.
ASted3Ols dLHOddY 847108/ 16. (OLdBjte 200R255 &®k. uvd

1L j B dzv tetso .
stesd3] Istsets, MkztodeOdz dd3j jIs Mots?2 MO f EHtseBdats2 MdMls
oMy eorhjuhdj LO fsMmMmdzijndd]d eHT of fEMEd, yYlkts o 0Oy des H dzW

J mMsB § dzdztsils d o jtddlsd@@fo QiEQjzdrideEs e 5 Y ZtedzOdzO ¢ s 9 Odalsd € e

l jtemMsCO HjbMSdR Cdde d NkztedOdzse ftsHyYyddzsj dzO@ W HLE
sWstedgdzj dzgdw d eor Hjdzj dzdvw Isj € MmlsO, EHsBtsydlsOj dismisd dL H O
MLHOddY cOBRslsdtsets dLHOddY o jtiisOdy " dHv o [ dO0BESLO j ]2
2002 [6].

[ dzW 9" Weodzj dad W sMhe § dzdasis gz@ o Odsjj teidh) IslAsE &5 dzQ lztpdt® &zO ¢ s
ftecO0dOdZdL Jiecsoa OO fsHBBWKWEO orfkMEce LO foMmdzjHdd? ¢EtsH.
LOWdSMdetso Odgdz j © [wud 29.127. 1" dz skbigijdjd tWH HtMisc(

1 Oy dzes s®jldls: , ybt tSWIStGd3dZszq’J d ojtmlsSk HOdadets
fsdzsy dlsj dz' dzts, dLHOdd] dd3jdls HtsMissddzmlse L dzOydlsj dz@ dzts B
Ld&ZOydd3r = Hismistsddzmise weodzw jIsfqw o dzdzt Mistc Ols d s dels Qs § dzezO &tk 6 4 ©
ZodHjIs! dzf btsdz ¢85 ©OL dssBteOL A §J Isj BOdUiMEd) dL 5B tcO)
ylsjddd dj EMlsOsls ¢ dzoL O, s d L dzOStsdidls: v f MO d3
N tedzOdzO d TteldOc ol todetdc tsIs O R . dzt§ js tstc L e jOdkdidi, @Ay € O0¢C Ek tjBY C
Wistedsdtelz j Isfw ftedow L OQdedes s ! ¢ )z to dz0 dzlz , Ctlster 2 sdz ud
H te Iz o tisdf)n .
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tdm. 1. s90ddsd¢ dz0 MlstcOdzd yor  ktcdzOdzO:
OisoOdzs s dzO tBIZSy ¢ dSoBEBHAE G5 8" f2MEO I
BisoOdzZsd ¢ dz® OB dzidsisdsly dsosetsHdzj et o f2MEO )kt

(Y BHddB 90)yd 8 HsMissddzMlseotsdys o jteMisCd N EZtedzOdzO wo d
shdso dzse s Isj € Mls. I sdRBdBs o' BBtc® CEOtdedlskzter |, 9 jtomlsOdz f
CodzstcOMmMisdtetso Odz p W s dzts A3, 20 Cthtstotsdy tcOLWRGOQdEa delg S Mds). ¢ fny lsk
COC fttOo d dzts, 9T Hjdws s (@Y ) MEd HY sdzddlsj d' ds

CryaerTaM, M3y4HalOIUM TEILUIOTEXHHKY, YTOOBI OHM
JIydlle «IIPOYYBCTBOBAJIH » HEKOTOPhIE 0COOEHHOCTH OOBIK-
HOBEHHO BO/IbI, HEPEAKO MPeAJIaraloT TakyIo 3aiaqy.

HMmeercs npu HOPMAJIBLHOM JIaBJICHHNU:

— 1 kr apja npu remneparype —100°C;

— 1 xr Boas! npu Temneparype 0°C;

— 1 Kr napa npu remuneparype +100°C.

3axaua. BoT HECKOIBKO CJIOB:
nopmeeun, nopmmone, nopmeuzap,
nopmaens, nopmuies, nOpMAHKA.

1. Haiizure ABa JUIIHUX CJIOBA.

2. Cpean ocTaBHIMXCH YeTBHIPEX CJIOB

Bceé aTo cmemanu B OAHOM éMKOCTH (B KOTOPOH TOMKE nonpoGyiite HANTH emwé OfHO, Koe-ueMm
NOIeP;KHBAETCA HOPMAJIBHOE JaBjeHne), OKa He yCeTa- OTIHYAI0IeeCA OT OCTAIbHBIX,
HOBMJIOCH TerjioBoe pasHoBecue. KakoBa oraskeTcs Tem- IIpesxpge uem uuTaTh Aajblie, MONIPO-
neparypa noJy4HBIIeics cmecu? OyiiTe HalITH OTBET CAMOCTOATENBLHO!

Rk

~ 2

tdf. 2. leddjter ojtmisCd shdsedscs IsjSMs0 f ¢OCy
Oifteddjt M LJdjids@ddiOazdip CigRets® L Odzd o € 52

1ddz Lw dgf tslsd3jlsdls! tOBtslskz ttjHOCIkttese f) L O dzise ¢ Od3c
YyOhj emjets dz0O MlstcOdzd yor Y EtcdzOdzO ¢soOdzsdSe BEsy des o Miste
sj BOIsdCkz tOLotsteslsO d dqdescHO ddOBR®YHEdj BY . 2O ctcOded Isj Cfr

NEQ, BOAA n NAP

7@{0)4 | O/Pm

Wﬁw .

tdm. 3. lwddkjter 1 WWjClkdyr »n LOGtkZsoCtso:
OlLOEtsdizsoatsC cdzjfiL O tsez®o S f OLOC B  stels dzd h ded 2 e

JHERZOCE, COC E3j B"dzs MEOLOdzs, 9 9y tMmMisC ] HOdbkscect )L

ofmMistej yos hdeamw o Bd hddeMlsej dLHOdzdzr = desd3j tetso . ltedoj
ftojHdzsydd o O0tedOdzls™ oL dBBsy des?2 Ctstetej Slsdtetsa C d.

I & jteor o, Mmitsdls MCOLOL! 5 djfSHABHWN j& d dzj udlOj i
MdskzOoydd dzjtejHSt oflstej yor sw &O MisteOdd yOr dLHOd]Y. 1
ysts LOctdseotsS cyjlkrtj LOHOYde Y@, s Ouss s de) dzs § shF s
htedWlsO Yy tder 2, O AgdvddRRatsteslsO sy d3dzts
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vyilstsB" fHj dzOIls! LOGsdzBotsC LOMBIIsder 58 d EZHsBtYydlsoj d3' d3,
WisO4gledml 1t MdzEyOj vyedl IsjSMisO BEHjIs HEsf sddd s c
JtoCkzted?2e. vy 3 MO &3 d3f dzd ssdz! €tz HEB YD GO i3t M ls'H ,dzts «
s jdi3 sBhkz¥ cOtedtsdzd® tw©OLosteslsO, §sfewh jdadatse

4eTuipe 3ajaum

tdim. 4. 1 0O0ebdtsotst ¢y jlsrtcj LOHOYdE:
OidMmMrtsHd 2 $HCEBOWESIsgtctso Odzdz' 2 o Oted Odzls

l ®mIsster A, MCOyJ B3 5 dzgj fsHABSHWh jd3 tOL 3 tod d dzlsj tcdzd dz
ddzs j o Odz deteOjls 90Oy dezt totsdz 9 Yydlsos jdz' dzsplsd Isj S MlsO.
9jtemdvw  dedydgww dzddzdd odL 2Odz dzts Mdzd EO@K MY L ¢ U8 B8 OL dzO dzg
cOmMf sdztsy j dedj dzdded?2 Htekze € Htkzek &GI"NOjl v desdBsz ydlsOlsj dz
ssd3 Mmdzzyoyd, JMmdzd ©OLBjte h"htedWilsO dBOdjd ¢d2. 1 sdz h 52
LOItczHdzd Is j dz' detsdslz dzOrR sy H jEed § todf dotsm hldzy § dadzy Iz 45 j € de@is s d
hdesCddy fesMmistcOdzmisotsdy d3f Y HEzZ dzdd3d dhselzls § jtej MisOls! o 5
9" edzvHjls! C€OC Br odmwhddsd © etsLHEAR] d dai MmMeow L Odzdz d&3d d

I ¢so0ddsdCje sydts EkodHjls('O Ycedgjdsigcids dajjftaginimdmte’ h e
dqdzlsjtedzddz' W fted dzOBtStey L OE®OKRs VO jdadyo ¢ § dzb i twide] dz( Gy M.
LOctsdzso S 2 EZHBHWBIPIKO) di3smis: (ted .

HaLll
DRTMaIa nsT KDHKpr

Mprrasmwaem peex nOupobOBATE CROM CHIILE B MALICM
JaoHHOoOM MaTemMmaTnHecKkomMm KoHKypcCce.

~

HalLu

sszaer KOHKYPC
Mpuranmaen peex nOnpoBonATL CRON CHALI B HALIEM

JaovHOoOM MaTemMaTnHeckKoMm KoHMKypcCce.

tdfm. 5. Rdasjtedzddz W
OidMrtHdr 2 $DCEPUESIsétse Odzdz’ 2 o Oted Odzls

UOCEHBLOL &, ©&O ftodhkjtt] NrttdOd®O csoOdsdCe & LkodH,
MOd j kHOUd' j tojh j-fizf dz@o Glnjs®'ddz dfd bytasdzO dztse Hdzv Hjlsj 2,
o Ot Odzls’ dMYteOoczj dzd™ Isjn dod ddz & dzgj HisUs Iste® B Mzjsjj H
o juOldzj dzdj I dLHOdd" HjlsOdd.

1 Okzydzer 2 twkCtsotsHdIsjdz' : HBYyjdals COW jHter RAW s
EfteOodvs M drn MdMmisj d3, HsYj-dBls | GOlsafi qHPId & Jdz@ £ s
rdraOtcj 90 ¢CHH: SIPAONS

Scientific supervisor: Associate Professor of the Department of Information and Control
Systems, Associate Professor, Candidate of Physical and Mathematical Sciences (PhD)

Zhihareva AL ASPIN-C sH : -9%7&3 5

s dmMsS dzdlsj tOlskzter
l.stcdotskmMpg®ME.di) Y tedzOdzr €O
Yyjzse g €. 200i234. © 4. w. 12

C WOCktt Wt ddfarsodsZg™ dls O
9
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2. rtedzOdz ¢ Hdgr 2 UWRAEEOtzEMIsEunnaturalist.ru/ (HOIO tBtO

3. r ztcdzOdz ¢ YR Op@p&/AHumai/?ysclid=lgnirfdlbx4 6 235703 (HOKO tBtOh jddw: 2!

4. r tedzOdz ¢ ¢ JURLsHig®mwwssehoolnanou/nodd 16 69 ( HOIO BKONMN jddw: 25.

5 rtcdzOdz ¢ sWBRR:dzlshftCteps: / / kvanti k. com/ (HOISO tBtOh jdadw: 2

6. [dUu 2220027 uvtjBsoOdd"” COyjfmbbelkz Cddydz » d 3y ktodOdz' dg' =
[ ddzdmisjtemlsets t sMmd2MCts2 AjHjteOYydd s HJ OB §Jyold,
CsdigdBzdzd ¢ ©Oyd2, 2002. 32 M.
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tor1t o1 fuso brtef16or( s Varmf [ fIRivir# s {as  IRNRJRCV [V RIS
ltf1toff3 BLENDER

E [.5. stOfmdtsetietsH! S5, [.1. [WBLHBO, 2024
RGIor 9 YOdetey TMdrtsdzsedw, ftoj] HdZOCEOE s dCetosC O oL i3y dz
meyjlr, LOYOMmMlskzs L OtcOecdoaOshdj Isjdsr tSHddsyj Mlsa O, o yd
MsOls' | tOMMdiOlstede Oj Ismw ftotsyj M ML HOddw fffdeiftsdzOy j 2
ACCL B &zZOdzj sO" ) dmMftsd LsoOdzdj 5 4 tetsc tcOdzds” Bl ender, |
fjtemMsdzOy j2 o e jMmMlsoatseaOdedd t yYykefmlse,] BHddsyj Msse O ¢ sfyd
sdz¢ Y o' § §f)deth)as@zO>x d, Blendew j t et B dzts ¢ d W

M.Y. Krasnoborodko, E.N. Drozdova

Saint Petersburg State University of Industrial Technologies and Design
191186, St. Petersburg, Bolshaya Morskaya, 18

DEVELOPMENT OF CHARACTERS FOR A PSYCHOLOGICAL INDIAN GAME USING THE
BLENDER PROGRAM

Games in the genre of psychology offer players the opportunity to plunge into deep and rich plots, often affecting
the topics of loneliness, survival and internal conflicts. This article examines the process of creating astronaut and
robot characters forhe indie game "Exoplanet" using the Blender program, and also discusses the significance
of these characters in the narrative of the astronaut's loneliness in an unknown universe.

Keywords: characters, video game, Blender, psychology.
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19 jHnjdzd ji35d t6] dcte, BSCOIstd ©OL dssBtcOL jd3 Y Odetetse
odzj COjls odzd BOdedj C0OC ©OLwOBSLYdStse, bOEC d dJewsCtse
ks LO@BI&E&BMsedui MSd2 y Odzte, Clstster 2 wlCter 90 jtej
BCdd d LOfEklsOdzdz | M yilsr, eoriLre0Oshdj 1 BsydsdOd dzr
JHddze dL Cdzsyioerrms OMfjShktse MitsL 8 Qdedsy fdsd ter Oalzd yj O diztg e st
sMBdz" = 9" Lo Ok MfjteidoOded d Hfteddwlils: EyOmlsdy o H
Hils teOfmMfsslstej dz ftetsyj ify teda O B EHAORE] tisfo 0 tc fa ts de®) g £ & dasdey yd d
dMmMfsdz LsoaOdedj B ftoesetcORBB Bl ender HdzW MBLHOdY fJjtht
RGO ACCLBY zOdzgj s©O0 HtejHMsOodzw jls MtsBts?2 cdkkzetsSd2
Odzw ©Hddz dzO dzj JL o jHOdzder » HtesMissteOn SCMBIsMO, d J
O deter MmMlsOdzd wHdsyj Misets, o 3 dotOjdefyts ddO yoj Rk lsvie ] derdgd
sos?2 HdY fjtjHOyd +Isdn Isj ds.

Il HOdds?2 MlsOls! j ©OMMdiOlstede Oj s sy Ml ©OL OB SIS
sdzt LsoOdedj 3 ftosetcOdRd3” Bl ender. 1 GStSH] OBl dzOH
HOdzdw EZdzdCOdz dzf = d EBJjHdIsj dz¥ dz" nd Stgtielsgeo , d fff tasfrptsizjda Issd
9 BBdte fMdrsdsedyd MSd dzOMr h jdzder » odHj 5dC 6.

Cofr MLe®dywIiMmnm ML HOddY oCds yoOjlk MddjHEzsMdj Ofr .
Cdeyd fydw;

ftosHkd 90dzedj dMmbststedd ¢ JjteisdzOy O;

BsHj dzdteso Odzdj d IsjCMlsktedtese Odzd j ;

teqcchzc d Oded Z3OYdvw.

10 fijtcotsd L sOfj tOLcOBOL 008 sMw CtdeyjflskOdz dg j + )
odH d fr]lsq’dz CeMs k0o sO. wlhtsdls LOHEZ®BOK! MW 8 jeEt ftosh d

I3 e IoZ
NS I3

Is
j &
dz
]
L

MsLHOddwY BtdzjJ cdzEetsitsets d kB J HJIsjaddasic sd fifl§ toth)dsdzOf POtc M
o Cdzs yoOw jets ftejHr HiZN 2 sfrils, yjdd d OodkBdydd, §ktsy]jl
tOL dzd ydz = MdlszOoydw .

[Odzjj dHjls § zOdzdtetse Odzdj BdBC®OWdd fj thmsdOy 0.

ltwedHd uwudd3 ftedmskzy dlIs: ¢ MbLHOdd® d&tsHjdd d Odddd
G SBEoBH] MBS odd GO dz' dgs §esHE RO jaEs dhsseds, SckstOw
fsojHidd] o dotetsets? o Mmj dififimdzesRQls '\ Qf jickiusdidd 4 OY it g JSdzdss ¢ L

Mef jteijydoaOls!, todddZEOls! d  BsydtsdzOdz! dzts oL OddisH j 2 Miso tso C
V GjteWw dsyjls B'Is!' foshds] o kyj (odzyjdd 2 srls.
jeéts ydrded d SCOte! jter, Ctlstster | Bscdzd ftsoddwil! dd jets oL

vLEOL Ols! Bslsdo Oyd*® d vyd dzd, Cslster | dBselkzls oL dad € dz
Ho G Olsj dzj o3 §1sfr]d3cfu4fr]<lisgts fklsjh Mmoo jdadzgd CO. Y jGEts YHjI &,
] L By dets, 1 Iss Mistej d3dzj dedj B dzOtelzy dls' dzstls Gjte rWidsdedzly ddd. dazo
Btste! BO M dzd ydz' ofsd H j dsts dzO dzd ?

CHhsydosdzOdz: desy MmMsmisswdzd o© HOdzdetsds Y Odetey € odz¢ yj ots?
sflsdBdLd3 d otfmiststee §fjtejH ftojHMmistswhdd ftedsdz¥ yjdedj ds, yl
ddzd 34 BhEFOjIs btejotsclk d Mtoddz dedv sltFEfdB kdaizbzd dsho 8GH
Je BYdHOjIs. CRsydodzOdz! desy MmMsmMisswdzdy Byl d3gd dev s mw
tej OCyd2 dzO dzd - .

ltesHEZ®R 90dedy dMmbsstedd  JjtemMsdzOy 0 By ils ML HOI! dda
detcOIls: Cdzs yjoks tosdz o ttcejMmMsoseoaOdzdd BB BHJdasyj Mlse j

10 MdzjHEzeh jd& 1 sOfj dHjls MsLHOdd] 3H &sHjdji?2 d ML

Cltsls 1 1sO0f ©OLtOBBISSCd §jtemMtscdzOy 0O o dettOm CttO2dzi 9o O>
toj Odzd Misd ydesMmls! §JjtemMsdzOY O o detset?2 ofj dzj dzdzts? .

ltotstcOBSISC O MdzOtewy jdzedy d 1 C€dfdtese 0. lklsjhjfMmlse j dzdz
MdzOtew )y jdzedj a3 Hdzv o' ydo Odedw o slsCte" sz Ssmdssmj. ftetsHbE B
Ttes CLOCH, ddemlstekzdsj dals’, B Odzdzsdar fp € d ) dzsHotskzidslj, 1€ dzjdaEizods("
dzj sBatsHd " § HAdzw or" ftsdzdzj dzedw Jjets BdMMdd d o ydeoOdzedw L O
ddzd %Jj dOsBttetsls, keBdls' .

1 sz btsets, COC BOLBOOW dBHjd fklsjhjMmlse jdededC O fts
gL dzOh de Odedj o MdzjH'™ otj &3jded 2O jets MdzOewy jdzdd d MEOW
frd ddad HOYj MdaiHr b sdBdui M de dasjpdimisjec s fiftdeijus)’ teot@d
slsCter stsdz S md3tsmy . viSMmskzter ftedHOs s JjmMsdoyxlkz jhj B t
9r gdzw H j Is! Btsdzj j Ydo' &3 9 dcettsotsdyz d@3dtc] .

sdzj HEE N 2 1 sOf o9Cdz® yojls o Misw wdeedde d Oded BOYds
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ClsOf MLHOddY dJettsottet f jtemMtsdOy O dd3jjils o0y detsy L d
ZBjHdIsjdz desets tsBtoOLO CtsMdiicdzOoalsO o Jetetsots?2 o fj dzj dadats? .
MOl yudzOY Wdcekted, O COC ydot?2 ( H=HEORMP | dishfe jclijdaz dz0 X
MstczC bz, CtlstsLOw fsLotddls ML HOI! jMisjhise jddz j Odzdd

tdéclss dzOBtste SCtsMisj?2, MjHddzj dedzr = o dj O BPREQOKR:
Codzstctsdzd tets o Ols ¢ Hody jdedvw JtemtsdzOy O. ¢ f sdshos Bl ende
HodYjded?2 o Efmizseadwr dzgjojMmsdksmMisd d oL OdBsHj2Mlsadwy f 6
HdzZv cecBdzser, IkstehO, tk¢, disclkifls GidetzecldE tycOdNdsdedR Y jlsdgdd20 , dz@D
fjteimtsdzOy orcdz"Hjdz jMmisjMmlsejdedets d tej Odzd s d ydats.

1 sfdzj MSLHOddY tddc O dOYd&zOjlshw Odd BOYydY ¢ tsfyd3ts dzO
slsteOy 08I 3 dL dzj dede | WedeSydd o ComMdsdyj ME sy f tetsfls tc Odaf
dmMf sdz’ L soa Odedj ddemstekzdzj delstseo, toj OCydd dzO € akztzjyOdzdsj oo tijHB v
MsLHOdd) ydedzdyuyimcdrn Oded B3OYJd?2, soS¢dr €0¢ BjG ddzd =~
OCldodtkzs IsMw fted StcejHjdzjdeder » MsBrIsdwea o daetod.

1ted MLHOR]] OddkOyd?2 Eydls' oa0s sy bkddSOd dF j st
1 O0f tod 34 to, Jets AtsH! BO 9 djojMmMsBsmisd Hsd O BT IS¢ sls dzd
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ANALYSIS OF THE ADVANTAGES OF USING GRAPHQL AND CLASSIC REST API

The article explores two approaches to building clisatver interaction architecture: GraphQL and REST API.

It analyzes their working principles, including query structure, data transfer mechanisms, anessdevequest
processing. Additionally, a cqrarative analysis of the advantages and disadvantages of both approaches is
conducted. The article concludes by providing examples of scenarios where each approach is most effective.
Keywords: Clientserver architecture, REST API, GraphQL, Representational State Transfer, Query languages,
Comparison of REST and GraphQL, Data structure, Development tools, Data and resource protection, HTTP, Data
caching, Queries and mutations, Data exchange
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users {
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}
}
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s Mifjudo Ol OkljdlsdWdeoOyds d OolststedL Oyds dzO ktetso dzaj
g dztsy desfyls! o BJectwwOydd wodw jlsfiqw jhj tHddd dzj HisfplsOls ¢
Brls: fMdztsydg &5 d 1stc,|zms;d3<;qd3 fesyj Mifsds, Nt ddats j Mozd &

fsmtetsj dede’ | deO tsMmdatsoe ttOHdydtsdesdz » RESTful Mmjtadmise.
g dztsy desfylsd M HtSBOSdZJ dzdj @3 d tBdeso dzj dedj d3 H Odzdz" = [SOC
GraphQL. | 6sldaduydj ks Ists quuqtsdzdzrz REST APIl, ¢GHJj €O

OB ste s jteOYd?2, GraphQL sy jls Brils! Btdg j d fmtzsgetzd dgj dazd df
HOdzdz" », e dzdzs o Mdzz yOy fr]dzts>|dz,r" djteOtandyd MSdn Mlstekz¢

GraphQL dd&jils ddesy jmMlsets ftoj ddigzh j Mise . (et yYyoOmlsts { te
sfdgr Mdzj dedwvw AP, Cslstster 2 fdzdesmilsy & L OdRj dedls € d&zOMmMmd yd M¢

f sz yj dedv Istsydets Isjrn HOdzdz 7, Cwlstster j ddg yHidzw Cdgldisicddlshz , L GH
[HdZOC s, o toj Odzr detsfplsd, GraphQL dzj wodzw jlsfqw Ekdzado jtemOdz o
Jfhj BMsOjlsmw otMmistejBtso Odzde” o5 o + WWjClsdoeder d3 Hdzw d3datsy §j Mls
Mddz: dz" §| Mbswsdy d dhfjisd skt SHaS B8 b @2 Mid @G Oyd .

I sHotBHWY dbtsed, d@syds o" Hjddls! dd MSEsd ¢85 My dzOted 4

Jqdzs?2 YsHRBBH o fthHibyjcbdOllzdJORHd | dzls

SSEHO dzgj sBRBHdXKRES ©OLKOBOISY B Qlztsy jCdacMdge ,j Sdts Isfipdats ¥ dz' L
Btsdz hdd3 B J Bsd3 HOdzgdz" », GraphQL Bsyils BTy Glsdzdydr &3 ¢
MsekzCIlskter L OfttsMise, GraphQL tsLreotdwjls +¥WjClsdodzs 5B tsC
dzj sBAtsHdAB j HOddZ j

111



lregvirs [ [ Lr3m w¥ygypgm2024

Il MmMdzoOoydwa, CBGEHO Cdzdj dlsOd dzj sBrtsHd RO L dzOydlsj dz dz
Colstster | tded ntsbkbwls fsdkzydls! ddd sBdtsedl!, dMftsd Lts Odd
sdzd j dals Bselzls L OftcOh do Ols! stsdz CStstelsy ff gdzvzlz  dz'f,0 v B  dzdz'
ddz¥ steBOYydd .

SSEHO SCddjdls dqdod Mmitejtt BBEOHOjI ldshmdlsj d ds
dzj sBotsHd B SflsdBdL Jieso Ols! dhMtsd Lse Odedj Mjlsd fkkjdB E
GraphQL d&ts)ydls BT ! Bidzj J LWWiSClsdodeyr d3 o' BtEddL s 1 s5ME
dzj sBRsHd® j] HOdedz j, {1Ists fsLoatsdzdls fdzdL dls! Bi jd&3 stcOWd$

15 CSBEHO o' t©OLWGOBOISr 90jIsj ftsmisr j ftoddtsyjddy
dmMf sdz’ L soa Odedj ¢ ZOMMdyj MStsets REST APl &ty jl Brils! Btsdzj,
APl BiMmMfjudeaOjls MisOdH OtclsdL qtectso Odedz’ 2 ' @ ictsis B iy tc @z § & dz
ftetsj Clstso .

Il fdzEyows, CtEHO djls bttjBsoaOdd?2 ¢ tBteOBtIC | Mdtsy
sBd3j dz HOdzdzr B BjNHE Czdjdassdz d Mmjtee jtesdz, ¢ &zOMMmdu M<d
REST API ftoj HEMIsOo dzv jIs ftosMmMiss? d f sdzvds,dz’ Qls 5 dals j z® j B )
EHsBd &3 Hdzw ftetsfis' 2 Myj dzOtdje dmMitsd L e Odedw .

] LOSC dzs@QriagmhQL dzi wWoedzw jlsfmw Edzdoe jtemMOdz dz@ 8 ddzmistclz o3
sMisOj sy ftosmisr &3 d fTodvilsd &3 Mej HMisosdz BB A3 dZO H Odzdz" d&3q
sy dz 7 bttjBpsoOdd2 ¢ tBtOBBS ) L Of tots RESTull apticdtepn f tots j S Is
sts GraphQL ®tyjls fslstejBtsoOls! L dOydljd d o fdded?2 fted

d ‘{WWiClkdodesfmls: ftod Ok M BSd hddk B j BSd HOdM -
fejHfylsdljd df &3 o' Bstestgicg dztsy §ief § o' Rtsq sigdgley fetc§ o' B i
COmMMmduj MSsets REST APl o00yds odeddB3Olsjdz dgts yj dedls!
fsd Lo Oljdzj2, vylstse' MMHj O GfkdiOd d' 2 of Bk,

sfdmMsS dzdlsj tOlkzter
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urs 004. 93

R.1. stdlksm¢d?2, wv.RrR. 1 jdzow

H@d}[blSJtGBIZtGGﬁ]Qd? ¢ tArpzdHeQjtadifrisdpls) jdidz" fRtets d3r M dzj dzdzr 7 Isj R desdzts @
191186,-) g Bizebzrtce, 1 d hOw [ stemhCOw, 18

o1 ¢ R LI A Y I O O G - O 1 )| UNREAL ENGI NE 5.4 R RmM I [ R
R1LTULUHUL R

O dedetslsOydw. ltseo jHY dz OdzOdzdL detso tso 9 j H j ded 2Unreal Ehgipdzts 8 Oy d 2
fsLotsdwveshdn dMfitsd L9 Ols! ies o hdesitsd MfjCltcy BIEKGO
Hist sdzdzj dzad v WitOn Odzd Bfdeas®iOglay,”w fif g ucHN@GdapPy j Bdcmod,t i Datk
tej dzH j 6O 9 toj Odz desdz o toj d3gd dzd™ UGy dgrads tEendgts endej dBd. j4d3 fHIGDdztst®
fsmMitsdz S o dzgj 5 toj OdzdL ts9 Odg Edzz yh j dzd v - s diesdhdgAnspdi  ds
toj dzgH jteddzc © Hts OkHdt d MLHOdY Ctdzsj dzls O.

sdz¢ ydorj Umdeteea@d: Engi ne 5. 4, tej dzH | to, Odzd B3OYdw, MmC J dzj Is
odtolszOdz dzgOv Cddetsfi j BC O, ftosyjHEZtodzOY & j dzj teOydw.

I.N. Kritsky, T.I. Belaya

Saint Petersburg State University of Industrial Technologies and Design
191186, St. Petersburg, Bolshaya Morskaya, 18

ANALYSIS OF INNOVATIONS IN UNREAL ENGINE 5.4 AND THEIR IMPACT ON THE GAMING
INDUSTRY

SummaryAn analysis of innovations and innovations in the open source engine Unreal Engine was carried out,
allowing its use in a wide range of educational programs. Important additions in the areas of character animation,
motiondesign, rig creation, sound mixiragnd reattime rendering are highlighted. Unreal Engine 5.4 is a major
update for developers as it brings improvements to multiple areas of project design, from animation and rendering
to audio and content creation.

Keywords: Unreal Engine 5.4, rendering, animation, skeletal modelling, game engine, virtual cinematics,
procedural generation

I'ejHjdzj

20 d&OtlsO, o ©WORBE OR GDC 2024, (B Oddw Epic Games
HodY¢0O HBmgierad 5.4 (UE 5. 4). ] tBetcOBBO ML HO OdzOM! H
fsHHjt)ydoOjls WEdR ydeodzOdz dzOfMmlstsdz ¢s hdesCd2, vyl B@Bsyil
cOLtcOBBSISCd, HdLO2 RO d dBsdsoy O (ftoddi tef tof) f tpls GO tzg Czdzls & | @
tedfp. 1) I tlsts?2 MisOls! §j Hjtjuyuydmdzjdz d CtcOlts s dmMOds s
f sfdzj H dzj 2 ojtemdd  detser § 913Ld313>|dztsfnlsq Cslsster § tlIsts

B 5 0 1 tcJ H .

tdqf. 1. HLOD in Editor
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dbdzd Bdtetso Odedy MC Jjdzjlsder » BsHjdzj 2 d tede

t OLteOBtSIsydqed dJcetotsotsets HoadY GO HtoiHMIsOsddzd dzj ME tsdzt ¢
dqdziylstelz d3j dels O3 OB sIsT  Mts M J dajgls dg'j dgcfi3d @adzch BA YU s s totats @ O
Colstster 2 tsfdmMr a0jls dzOBtstc L OadmMd@sMisi 2 @I HE EftcOse dwe h

v MBLHOI]jd&Y"dR tedeseo Hokdssedm dBsHjdzj2 dai dezy des BEHJ
SHdsets MEjdzjlsO dzO0 HEkets?2 yJj tej retangetory f § o gze@BPls zOYJ Hzd || K Ri
Oz Z3OYydd M SHdsets MCjdilsO dO0 Htkzets?2, ftod {3 Mtz sk
f 5 IsjiCdjddOteice) SO dzls j ¢ Misdztsds o3j dz# Oded BZ3OYyd2 §sweddzOm! oL d
Csd3OdzH Iz .

v Hdzw tOfmh dtoj dzdv oL iy desfilsj 2 Odzed B3OYd2 B"™ dZO HtsB O89
CsHO d&O C++ d Python.

v tede fjtemMsdzOy j?2 bifit! fsHHjteJoOjls d@dsc shdas? dsh
fodzsy jdzdwY tedetse BjL ¢cLOfJjCOddve HOddd n t §jtehcdOy.

v nzutydd¢d 5 MEjdzjIsder &5 Oded BOYdvw ds §f sdzz yd dzd o tsL s
dmMftcOodzvIs! hdB¢d dO 1 IsOfj Post Retarget, ybkt wlsttr oacC
Odzd ZOYyd2 ftewdss 9 Hoadx <.

v Hdzv BsHjdzji?2 Mt MEjdilksOd HsBOo dzj dz d@3sH Ezdz! dzf 2 tedg
OMstesdls! ftsH MjBW BsHjd 5 LOtOdjj dOmMktsj dzder d3 " OB d

v dzOmlstcOdo Olsy (sdztsy j dedw + dzj d3gj dzlstse GO IsjfJte! By
OB tslskz di3ts H j dzW d3d tod . 2) .

tdm. 2. Modul ar Control Ri g

IMmi 1Isd desotseoo jHjddw foLotdvwsls Mdd ds Efteshmisdls! t
fjtemMtsdzOy 2, OdddBddteso Odedj d3 MC Jjdzjlsdzr = dBsHjdzi?2 d odtlskzod

HBedzOMBse Odzdy HodX J ded 2

Unr eal Engine 5.4 fttjHMmMisOodw jls Bdto dzj dzd J mdMmlsj d
MisOdzH Otelsse M Ijrddsed) 2 MtcdzOMmMseo Odzdw Hody Jdzd2, ctlstse
orBdtweOjls dezyhd?2 COHtt OddBOYydd dL BOL IsfE®Odadz &, ¢ s jodzH
fsdzsy jdede d HoedyJjded¥ fjtemsdzOy O (ttdfm. 3). J[Jd fto] HdzOL dz
fMzsy dz 7 Hj2Mbed?2, sO¢dr C0O0¢ ftryed d §OH] dedWw, tsB J Mt
Odzd BOYd ¢« .
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tdfm. 3. Motion Matching
YIstsBT ftSHHjt) Ols+ tOL tcOBBIYdS tsoe, Unr

Odzd BOYdY PO UARES O, BJ My dzOIsdz" 2 Hdzw oMy

eal Engine or
fsdz L so Olsj dzj 2.

fjejHsor &8 MmejHMmsoOdd dmMSkmmise | dzdzscts d fe zdzs s O
t6j Odzd Misd ydesmils: Hody jded?2 o dz#Br 7 Myj dzOtedw .
(O ddzdzso Oydw L otsddl L dzOydlsj dz des MsCtOlsdls: otej d
odHjBdCE, WtsQszr]c[tsIzW adzc[d;',Odzq’J HdLO2dzj etse d Odzd BOGiEse
vz yh j dedv tej daH J
| 2Ol d d § b

Izu";dchW ftesdLotsHdlsj dz2 desmisd: BtsSdzj §
dZdst? Cstets IsJH' Hdzv Nanite (tdf. 4

,". g

t dim. 41 Ophisized Shaxing

Clsd Edkzyh jddv -ffdedfupjjddsddetsBlz 5 HsCtcOn jdeds  otej di dzd ¢ tsis
ftosyd desdesdzsz MsC O jdzds otej d3dd dzd GPU o Isj MlsOGR, vyt HJ d&zO
Unreal Engine.

tJdzHjte adH | HBY j¢ fodizydd Hisddtsy HOddz 2 ddeistelz d3j

l JtelszOdz: dzr §j Ml JjBEd Isjfjte! MmMisOdzd 8B' Miste j(flustumitzOc sH OteW
B &zOMIs! BwlstedmMse ¢ d ¢ J =ide) g diph ipay jSddf = CCPH. te 3 20MIstes2 C O o d o
fsHHjtydoOjlIls Br Mistetsy Mudlsr o 0dzdj WS kmdsets wOMMmiIssw ded W
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tdim. 5. Depth of Field Estimati on

[ d&zv o dtelskzOdz dets?2 i jdBSd HtsB Qo dzj dz' d dzemistclz s dals T VR
EmMstes2Mlso © d nDisplay Frustrum Fit, ylts fsLeotsdvjls BB

Vdzz yh jdedW Hdzv tcOLWOBIsYdSCtse

18" 2 EMEtstedlsj dz Unr eal Build Accelerator tBJjMmfjn-
MsCteOh Ojls ostej 3w SCBIJdzvydd hj2uHjtese d Eftesh Ojls sy i
dz0 + WW¥ jClsdodesMmisd ftedL oOdz Mt CsdesdzdIls: otej 3w d toj Mzt (&

1 daj eOydwy ftosyjHEZztocdesdts Ctsdalsj dzelsO ( PCG)

Il Unreal Engine 5.4 fssveddamvw Wttj2dotst PCG, {tLeot
s6tetsd3de | , 2O teQo dzv j d3F 4 =~ ZH Y dzd ¢ OdBide jAd3Eitets © y duvts j Gitafn ddistg) o5 IsAk
otej d@3v tOBBIST d IsOBdZdyYyr dRZOBBtKtss OO stetsea (tsdfm. 6) .

tdm. 6. Dynamic Attribute Tracking
ANej2dBBasteS Hteshjdz kjfmsser j dmyfr lsOdzedw 9 sO¢dnr Cts
ftoesH | BsdeMistcJteso O Motsd oL By dsMisd s MtsLHOd® Edd¢ Od
[ sBOodzj dzdj t©JHOCISStO Odzd 3OyYyd?2 Moti on Design
JHdzs dL MO 7 L dz0ydls| dz Hizs 0 edazjdzedfig) dzftfe 6 1 otelPPLE BO  te
i on Graphics. Cltsls toj ) d dsc tefO¥LdeCte{dzd ts O BHSOSLOAS? dzj 3 O dg dz6x6
Edzj delsOdzsd ftew dsts © dJetwosotsd HadySCj ) Gegpkims Mmlsds o ftoj
ddz M jydodzdL detse Odedz” d3d -§ tefipkts I3 d3j dels O e3P {f Is dzts 5 & O Bztizls O3
dz fejHftesmMBtlstesd My dzr M kdzyh jddes?2 dJjweOendd 2
2 dz0Btste d dzfls to i dfjcdzldets 5 , L CpEOAWIY O8O &, BsHIYW JC Ot
dz2€ ydd Hdzv dzgj dzddzi 2 dzs?2 Oded BOydd. | jtoissdzd 2 Midmse HE
v 1 fejHfteshdslste Myjd HBBOodzj d MjlsCd, dzddzj 2¢d,
Bl jCIsso
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v [ sBOodzjdz WkdeS ydgsdzOdz B fplstetsets HtSB Ooadzj dzdW¥, tj HOSCIs
BOIsjtedOdzseo, IsjCMiskte, dJLBBtO)yjdd?2 d htcdWiste

v RGBA ftjHftosmdislste tojL kzdz sOtse

U CcskzsdgjteOedgdetsy jdadj, BOMCdiose Odedj d teOMiftej HJ dzj dzd
d Mmf z02 &z0dz H dzv HBdexgde MO - -CteclRiidi€ txff Is ta+@sdzy HA@RAE ~dz@ Wi
Ni agar a uOmBqu

v cCWWjClBdfdOoydy Bi jClsses ¢S dzsdzj eOé HdzW HBSB Q9 dzj dz

v sddiizdzvy ydw fteddztsy jdzde" = Mddz nadzw ¢c1 ¥ W jClsstetsoé LSO
iz dy yd2 HEL OREEO. | dz

w 1ombm 52¢C0 @O tedOwtsazj §BiHESBEHD BIAPEFEH Oty Bdzj §J
odzj Hicjdzd® o ddalsj W j2Mm.

v iyt WW¥jclsr Hddzw BOLjtdOdtses, IsO0¢dj ¢0O0¢ Bl oom, BI
ftosyd] tsdikBtsckls HsBOadIls! MmMisddzdL Oyde © HJLO2dz tsBi jJCIsso.

v RdMistelzd3j dzlsT Hdzw 8" h)BGdedzRo RPBjsds " RBdgsy § Mlso O tBI j C IS¢
f Olslsj tedzlz .

v 3D d 2D ftedddlsder, foLeosdvwehd] HBMISdEOl! Mmdsy dz
M HddoOBdud MEdBd §OLOd] sttOdBd .

v [ SHdW S Olster cjifdgi lotsdlaf jWsd aflintf sdz! L s9 Ols! RBdetsy j Milso s
HiWtsteddOydd d dL d3j dzgj dzedvw cjitsd3i stedd eI jSlsse dz0 Mmyd daj .

v 1 OBBISO M Text3D MIsOdzZO kZHtsBdzj J B XZOGBHOLW didtsy § Mis

v dHOfIsdictse Odzedz" -t df ©R dastdls jjdzW j 29 dJjteOterdd Bl jSIstse

w ;SquqQOBBmf f OOy steso Odzd B3OYyd2, OS] o Cdzs yos
ROl BOBdU) Mgt g dd " Ezd 1 j tedd dO.
sB&Ju@f? Qo lstsBOl MisMmistswdzed?2 Hdzw f j te Htse d3j Y HLE
PHOY IsOyYydw t©OLtOBBISCd Hddv ftewdgr = 1 W
RBY stels SCG o toj Odz' desdz o toj dzd dzd .
[ sHdWdECOtster BOMBSE d MjltsS.

w
w
w
w

“Illlllllrw

//
tdm. 7. Outliner Enhancements

Clsls My JjydodzdL diese Odzdz" 2 tjydd3 fiojHdEZOGOJIs HL O2 dzj t
otslf dzsh jdzgdw dr bottydmMSédms L OB Mdzse o ydL dz d L otsdd
COyj msej Odz sj tedzOIsder Cinema 4D d After Effects.

beHdB MdMisj 3" HdzY CsBYLdlttetse d Edzkzyh jddw DMX
gdMmlsj 30 Met aSounds Isjtffjte! tcOBtSlsOjls etstcOLHE BT Mists,

LokCtor j L WWjClr d fj(ed@sitOC CHidge dir & L], stz Oy dX)H,j & d ¢
oqlszOd dzgts?2 i j &BCd. wdmisj kO sjfjtt! §BHHjLYdoOjls §tojH
HddOBdud MEdy Mdsi" do Odedfsls AL B BBEEE Sy Okt ( &tk

DMX fdfylsj &3¢ ftsdzzyddd Mmdhmisj dr slhdajyde oddy thdstt
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tdm. 8. DMX Control Consol e

{ OLtcOBtSIsOdz HdzWw Eftetsh jdedWw tslsdzOHEd DMX d Bf Mstetse s Ik
Bsckls BriIs! odtlskzOdz d2" 3d ddzd W dLdudimMédded. Aj2Hjter Ools
sfdso j 90h j2 BdBdZISljSd d §OIyj 2. I s@&r oda®bj ddd dRisc
dmfsdz L s Ols! L Isd WJj2Hjter HO®dzdZjrdzjde@® WddiL oy jsisS dsiO o £ fifls tOEVRX

stesmMmy dzOW¥ stcd3j dzdzOvY MBBELE O

stesMmy zOW stcd3j dgdesils! o MjccHO BN O diisd dz'dzdztis® dAsls HAG EHalkF 2
sOzO jhy dzyhji: &0 dBseBddz df = EMbtcs2Mlseo OfF BF zO HiSB 09 ¢
) d tOBtslsO M {1 Bedzw Iststetsdg Andr oi d. @ d&vwp palreh jWHihsjicomn tPQdpj jr
CMf jtoddzi dzls Odz! dzOW 9o 5L sy dats Mls ! Bt d ftesj SlsO.

t d.®. Lumen orMobile (Experimental)

RdzMiIstclz d3j dzlst dBEtsH j dzd tetso Oded W

[ d&zv t©OBGIsT ff hOBdztsdzdzr d3d BBI JSIsOBRBd d dHBftslsdtetseo Odz
HisB O8 dzj dzf d dzhmistelz d3j dzls r H dzw sjSCMmMszedicseo Odad W (tedfm. 10
BsHIW S Ostetse ctcOdzj 2 Bevel d Extrude.
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tdim. 10. Texturing Tools (Experimental

rdL O2dzj Oz MlsOdeils ftetsh j ciJHOCIkdtese Ols Metsd BsHj
dmMf sdz! L s9 Ols' Mmlsstetsdadzj 4 1 [ .
1" otsH
] ZOE sHOtY OCIsdodets?2 fSHHjWEYSC] HsHECISO t©OLtOBBISYdS
sots?2 HodYts¢ Unreal Engine OSkkzOdz dzf &3 Hdzw ddzn 2Mmistsd «
JddY LOHOY odtlskzOdz dzsects oadH | sTtedsdL ¢ dzls Nis® Ols d dndz’j 33+ W
dlsjSClsztedzr » oAREZO®EGAJt @RS¢ VR d@Bskzh jd HdL 02dz0. [IsCter Is
ZOdz dzgsets fesctcOBrZIABdteso Odzdw d BJ M dzOlsdesy dMmMiftsdz! L 59 OC
otsdzw jIs ttOMMdB3OIs isdpaAff ladzz st®© dAd Js j @OIsdokz Hikzedd ftetse tOC
cOLtOBBIS | dgj Ssd@B eyd MSdr ftetsjSlssea d MVP ftetslstsisd

¢ dmdedkls ] cOIskzter
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PROTOTYPING DESKTOP 2D-IGRY USING NEURAL NETWORKS

The article discusses the features of developimgodotype computer game in the 2D platformer genre with
elements of an interactive library, levels and cut scenes drawn by a neural network. The mechanics of the game,
prototyping tasks, and the overall style and plot of the work are discussed. A lmtef @pjects and their
parameters is considered. The software implementation of a game prototype usifgattjrdources and the
crossplatform computer game development environment Unity is analyzed, and the features of game development
using Al are coridered.

Keywords: prototyping, video game, Unity, gameplay, plot, style, Al.
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USEFUL TECHNIQUES FOR WEB DESIGNERS USING NEURAL NETWORKS

This article is aimed at investigating the possibilities of using neural networks Hu@ggn in order to improve

the efficiency and quality of wedites development. Within its framework we will analyse and test specialised
models for the use of innowa technologies in everyday work of wagsigners.

Keywords: neural networks, welesigner, design development, wsite
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Ik EMSBsEYY MOk fesyjmi. Ckts fsLosdyjls fsL HOs Ol! MO2
SXHHOdZdY &3 COYHBGES Cdftejlsdesets fsdz' L so Olsj dzv .

stesd3y Ibtets, djiQiesddr § Milkd dBsekls Brils: dMfsd L s OF
MO2stse f btsySd Lt ddsfidRBgsBgdd, OOttBOCH,] BHEO O0dOdkdL O
L dzj di3gj delstse HdL ©O2dz0, OSdr €0OC Yo jlstsoaOW cOBRBBO, CtdiftsL dy

1 d2tcsjidslegts Mmdsy d' J 2 Mmdmlsj dgr , Bsdzr i Odzettedllsdyr , ¢
Yd zso j yui Misets dBsL e O Hdzw tjhjddw tOLdzr 7 LOHOY. Ra dMft
HOdzdzr 7. R Ibktyds KOS yj, COC yjdtssjStstdPdesn® ' daikst Ht
osMitesdL osHdl! SCts®OdH', $OC i1kt Hjd&Ojl tB' Yyd& 2 St&f! -

1 Oy dzOw yjdz', SthsEeOv oMol ddOf §indsd jo dHdtdEtaEany d dsh
By sSBHBO HAEY tHQLLEODedEDs ¢ fweedbdzj dzj dzd J d3 dzj 2tetsfMjlsj 2 Hdzvw fsor
d SOoyjmlse O -MB2lE®dzd™ web

17 dzd dmfsdz L so Odgr Mmdzj HizE h dj ddeMmistelz d3gj dzls ' :

1. Fontioy%z 4 Ists ddzhlstez dzj dzls dMCbMmMmise j dedetsets ( dzls j dzdzj SO, ¢
9" BdtOl! dezyhdy StdiBddOydd htedWlsse HdAdv Motsdm Htesj CIstse
i h do Ols! d MyjlOls! tOLd § htedWisr, WdSMdwkw@dzyd j d

2. ColorSpacéz 1 Ists d dzdztso Oy sdzdzOW tsH j dz2 e dzkBsSCSE s 8B IZ Y dac
sBOBSISSd YyajlsO d odLEZOd df » OmMf jCIlsse o SCBdalsy SMisy HAL
sjSMmskzter, SCStlstster j dBseckls B Is' dhf sdz' L 59 Odg'fy OH dfw HYctizdztg &' ~
odLEZOd d@ 7 ¢ tsdkifis @Pda®Ose web

3. Vizards L Ists ddemistclzdsj dals Hdzv HJL O2 dzO, tOBtlsOs h d2 dzO tsf
Colstster 2 foLotdvjls MsL-MOdOIs! d §f dwRsicd dodzh f jf wedetsy j dedw o M j
Bddzzls. wjtodm fLotsdvjls 6jdzjtcedtetso Olsy dBOCgIss OWI dzO tfMd
tczyder | dZOBtesMCd o ftwsotsHddSd (wireframes) d ftcjotcOh Ols

¢
g
Is
d
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ftoj HdZOGOjIs hdiesCd?2 bOBtEdEslstfo CBRRY fdzpzizseo, yYlsts B dzj ¢ U
disjteoyds dujd d MltezHddy MBhts @iyxHEz Zyombsddtodd ftts]

4. ChatGPT2 L s ftesctcOBBRO dMS EmMMmilse j dzdzs e 5 d dalsq Ldf2] kjlstOz € t
M deseo™ i3 dHJ W Bd-MOEssedL OBgOdBg s tOL dzd ydz J QisdquUudd
Wstedidz dzdteso Oded J &3 Isj S Msseo, MSLHOd]j B LOctsdkzss (s, s dMOd
seotsteyd Mlsed [ 3] .

5. MidjourneyYs d deistelz d3J dels, € slststcr 2 IldgidShiyfipls tiso tw(dzlas BuciOf ij QEdds § ts
sk LsoaOlsjdvw. u jets fodishi s HdLO2dzj tor dBseckzls + CMf jtedoc
HdL 02 dz0, MLHO9Ols! feslsslsdfr d IsjMmlsdtetsea Ols! ﬂISdZJLISSOISJ

te;ulzlsd@lso [ 31.

10 6 tsa,j ftesW j MMdtsdzOdz dese s " 0O, d mis: otsL i3sy d
dzj Qtetsdeder 7 Milsji?2 © HOdzdes?2 OB IS . webind®Q tsOls datslzy BB rtegztsizH OO figfi
stsdzyj fydd oCdzyosls o fMmjBw BGHjYHE HAY &Beyydd d 3 jdzh
My stlsde dz" 2 Mmisddzd, l oBLBsYydsmls! ¥ dhftsd L s Ols! 9 ftso
MsLHOddj BEHtBds2, ¢ iYW ttieZsRodiy v o€ ds drulszs® shIgHlsd Wi ME
[ &z BBdzj § dzIZBtSQtSGts i sded d3OdaA s | dsjMSE L azdzBMEB ] 3. B lej dzA @rd o fi
fmMdzj Hize M dJ LOIj'tetsfr]f:

- ¢u" ftjHiteddd®BOLjd dd HJL O2dzj te, GHEEEhHOdl o zOY 2
MotsBBHABZOVY, (iYW stklsdOw Hddv Beyxydd d 3Jjd'dd 1ttdHkzdko2 1
Odze dzd 2 MS sk wiLrCje (tdfm. 10).
10L90Odzdj c¢Tranquil Threadseé ftododzj Cdzs o dzd &30Odzd j, fH
LOf sd3d dzOs h d dsfmw , il fteddvists tjhjddd bkftetsfmisdls! Jat
WiLTC BLBOYOjl ¢MisSs2dr 2e ddzd ¢B jfskassgmos 2RdY siQusSd da
Clbtsteks § zOddelz sy JMitsd L so Ols! .
c10fdhd MdzseOdz Hdzw Btcj dzZHO ¢Tranquil & dO wkMME &G
- ¢fBl jHjded MiH! B2 d HjMwIsr 2 o90ttdOdelsr ¢ (tedfm. 1lo)
1 sMStsdz CZ ©BO ftojHdsy jddzr » o0OtdOdasO ftsHSh dzd t5dzg
sy MmO B dz MY stcdiddtctso Odz Mdzse Odz, MBHJ oY O 2 H dzd dadzs §
JdZH O, MovwLOdedesets M ftetsMmistslsts?2, dzj ¢ ¢ t§fldysC tod Ishyldsd dzjindzts cC
s LOe jtehOsh j2 WttOLTr: culsOdy MotsBtsHZ d3 8 MmMoetsj g Mmisddzj
¢c10fdhd BfdmMOdedj {Istséts BtejdzH O, yYbts L O BHjYHOE (
RL offjets IjCMsO GltBttOdts dj MEitsd ¢t ftoj Hdsy j dd?2,
ftejL jdasOydd HOdzdesets B deisO fMise oty [Reulzdz®V r @tz glag iv | é&sH j Y HT , ¢

. =t
QSB’

MotsBtSHT , CedBW stels® d Mmilsddzv. vOCOY BHJYHO ftojHdOL dOoyJ
9" Oy jddd MmMteMise jdedets? dzdydesmisd ydtejL GHIYHE. [T f o]+
BHJNHT , G sBisksoy fpsa shisdd d kHsemss sé.
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() chaGPT () chaart
2] i "Cooboas crinn, YAOBCTRO 0 Lanaof aeTa

‘e AN CHOA OOPAS © Hawse i DA a0Nn

LaeLiterste

Trarquil Tarcsans
Cpuabant Cawe
Azcent'dlexr

shakl

amtnet
‘Coobojmed
ClileCasw

Firmaseranache

0] B
Crlr?
@) chaGePT

G
9
tdf. 1. [lkejlkr Chat GPT dzO L Of ot
O fjcor 2 Glodsjslistsdajoslstcplsd? Ssplidy tlr 2 slseo .

1 sfmdzy JteiHMlsOoadzj dedw Isj EMstsotsets s dMOdzedw Bt dzH O H dz
LIsOofsd3 wWodzw jIsfpw s emMOP d&POdzd j1 HHOQBRED tfwetbyj M dmf sdzt |
Mi dj ourney H dzw Gjdzj eOydd dLBWOY J ded 2. LROMAEOA] tctf o O daO
tOLtcOBSISO! Mot d3jdede 2 HLO2dz, dMitsdz L v ftededzizh j dade

1 Oyodzs W tsted3r

JosHddr j LOfttsmr Hdzw dzj 2tesmilsd Mi djourney:

- ¢ mo dwebsitedesignof thefashionbrand¢ T r a nwjth tivd néodels white background,
browntones Russiarstyle fusion,text on the pageis writtenin russiananguageandcloudsform aroundit like
shadowdrom palmleavesgrey color palette full bodyphotoof ayoungmanwearinga jacketandshirt
standingnextto awomanwearinga coatandsweaterphototakenin the style of CanonEOSR5 F2 1SO100,
copyspaceor productname--ar 16:9--v 6.0--s5 0 (¢ d. BQ.

- ¢chbeautiful modern website design for the fashio
female models wearing made from brown, grey and white colors, with palm leaf shadows on the wall in the
background, in soft tones, with Russian text below writtelly in the style of Russian photo stock mockup, on a
white background, with no lettering or typograpkwar 16:9--v 6.0--s 516 ¢t BB)(
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l1jto' ] HOO btojBtses OzfO €O odgfRdE s ME® d S Bz gz ydd HdL O2
Colstster | oHtRdatso dzw dzd Bj dgv H-GO2 @.L cOsdk Qg dede'lzH 2z e j € & dz'wls
sl jlsMisoso Odzd dBsddz sy dHOdZdWw d3, R tslsw IstcjBtse Odztsfy! dzgj € k&

- ¢A website banner for an online store selling
Kiating Miner ¢collectionsé replaced by c¢in tFh
featuring different styles of oversized against a grey background with pahesle-ar 16:9--v
6.0--s 510 ¢ Bp)(

]l HOdzdzsd3 L Of tetsfyy ddf @ jedzjntg dsts s oM dd@ odiH jnck y H A O Wls@zs 2 d |
Clstste | 1OCYJ dBseckls Brils: dMmftsd LseaO0dr fted tOLcOBBISE
1itBotHdBs ftdL dOk! , <yt djtesfjls: feswvodvjls o
JLBBGOY jdzd2, BHAROSCE ItejBlzjlmMw ftejrnjddls: jHddkzs yoj
COwlsddzéd ddijtls t©OL dssBKBOL d2f | yo jbtsoer j tej hJ dzdzv . [ dzw
dmf sdz L s9 Ols! dzj 2tesmjils? Col or Space. [HAdOCBS HdY jY OBt

Yyojlb., w Mtotej ddj dzdz’ &3 H L O2 catsSass telrf ydgj ez 2 Ofgfyts 3 dats & &z i 9 B
1Li2sMmjl: cjdjtdelzjls oKdhasyjnss s Hdos wrdhy daBEy ks &BJeoals?
fSHOSHWh ] Hdiv dhisd LseOddY (tdh. 38).

12¢
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Nanurpa nuinu
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=

Cnyvafiunsie OTTeMKH
,"Pd o ° to Ty Taa™y
"Y%e .t | n.Yepobtze T., mo . t~e Y

ddzj HEZEh OW | OHOYO MMmissdls o ML H GPAAs OF s dEsDIldEdss jd LB
OdzOdzse dydets Isjd3 dHJ W3, Cslsster | tcOdzj 4 Brdzd Mmgej dzgj edtetso
SlstsBtcOY Ols! Is] dad tef5ilo ‘fipdz! dgsdevr A stsets MW s tc dfdedidateshaddwlz Mdzj H 2 ¢
of palm leaveson the white wall, grayscale minimalist style, closeupshot The background is a textured
surface with subtle lighting effects. Captured in soft focus using Fujifilm XT4 and Kodak Portra film.
Minimalist aesthetic.--ar 3:2--v6.0--s 50¢& (tedf - 54 ) .

tdf. 4. Atsdz

sOss) G dzOodatsy Wodzw jsmw dzOdzdydy WesbtsctwwOWd?2 dtsHjdj?2 Bk
cOL dzr = Mmisdadzv n.
1 Oftetsfr dzO 6§ dzgj sOyder Wslsts dsH | dzj 2
- ¢ hifagslhion editorial photoshoot of an androgynous model wearing an oversized blazer
jacket over a white shirt with a black tie against a grey backgretard2:3--v 6.0--s 50 &
(ts d. 5.
- Professional shooting of a guy in a casual look for a shop, neutral backgre@ad--s 50
(tc d. 6p).
[okn o7 BtoOdzdzr = dSH | dzj 2, HiokhCE d fOtdy, MmH] dZOJ &
webMmMO21s0, ftsmMitsd ¢k dr L' d BBKBOLT Matsyd, ybt MtsLHOJ
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.M ® pd ot Y
”1/2°<HX'1_/2"tzhie'E

B' dzts MtsMmMisOo dzj des o tsfpj 3 L Oftesfse Hdzw G Jj daj te

.M ® cd o Ty
7 x ©" o ™ pa o’a: @Mt Oamcyo Fi,a x & 0 ae ft -
°+h~]/2fZ”,X'_~ 3 ’(emti./zfie(éo;zzed’”"tl*m}“z"‘t"‘oa 78
- x bt t aeoa omt Qa

- —_ - >a J—

1 sz MBte® ofMjrn disBratsHd®B 7 KBOjtedOdED2E@J sz (
ftesetcOBZ®3d Figma. IrBdttOjdB3 OByl tBEZOMIS! (Frame) M E
dd YdIsr tej ttOL O, Ylstser fMsL HOIs! MdzO2 H ' G j dgiOusd] telis o IOHEHREZD &
dzj el 8, d LOLBINOJjdBB jets dzO COYHBAR MdzO2AH. | dzv 9]
BsH j dzj 2, sBtejLOo Bk dzdm Wtsde M f§tsdtsh: s Photoshop. [ dzv
yo jbbsCtstetej Cyds, ybte' tdd Ml skl olstweOuzd  Hs®eh Qodglzy | figls
Ldzj d3j dzlst, kOSdj SOC dzdfmls: w §0Od B , qStsdSd MsydOod dF o

udzj HEZEh dd3 { sOftsds B' dzs toj " jozdj 5 o' Bt htodWistsse .
Fontjoy, CtlsttOv fsLotddls BM Mistes fsHSBKO! SCdidBddOyds
sfdse ascts Isj MO (tdf. 7). wdzj H Bjjlnfiodsids dils 't quildsts oG 0Foo

LMo T Tho
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I Blstsear 2 IsjS¢Mmls B' dz ofgf) Hiecq .dz rREOS diEEO2H " to welbdz: BOIs f toj Hf

] COyjMmlsej MtcOo dzj dzd v, dmfsdz Lzj &3 dzi 2 tetsfA2IsOUI zar
( e Bfg.) . I mMdese ™ 9 OW M &Zz0 wBh jd3 off j yOldzj dedd sls f tsdzlz yd dac
ftedodzj COIsjdz desflsd. [HdddB Mdsse sd, E dzffjls s dzd Is d H gzeiz § o eiziz
Hiczceddz OdzOdzsedyde a3 tej MztemOd. vjid3 dagj A3 dzj g, dstsy dets  d L
HtsBOQodzj dzdj MbBMmlse j dedesets Bz O o MBUABHHEZYH® dMisy i 1O datfzte
dzseor A

Cdzd j dzlstse HdzW HOdzgdzse s Bt dzH O.
| Vo wsei Q". - . a e

rangui —

Orupo@re pna cebh }\
MOCNEAMWE MOOMbIC

By/In CBOGO/MbM
8 CDOEM CTMNE

4K % O

franguil

..M Weby_ ot - Y

*1/2m*m t m . meco T'E" o “”"1/§m*"'(mat eo t_ he0<mmhto(mm<zt *"“
I otsH By ds Mitstdzddtss Ols: ez n O tzf Bsose f O tsdg! L
dzj 2tetsdedzr » Mjilj?2 ftojHMlsOodzw jls dzj Istsd Ct5 dzgso’ | oL By d
dzOo " Ctso d Sl jlsjdzyd2. [od&OHjdadj i Is gy deddB,tsists v dgO Srg 21t
sMotBEBYHOjIs otejdBY dz¢EHj2 HEW BBdjj beotttyjmMis2 d Miswol
ftoddzj Misd L dzOydlsjdz' d | tjLEzdz Ol o odHj kdzyhjddy ¢ 0O
ftsor hjddv CtodeClzto] dete®ing tsmOeiagMmisetc jdd®y s dzlz yOls: dzO0 o *
fMstcj Bso Odzr o (esoats? toj Odz degsfisd: Ctej Olsdodesmis! , Ctedlsc
Hizjl tb&jkdls!, vyt o botttyjmMis?2 MWjt] dzjyj dj s

q
3]
u dzj

fsMSsd Sk Odyit Cbifyds MfoOodvs kv M §sihisOs dj dedzr dgq L C

s
dz
s

1 Okzydzr 2 wekzCBoatsHdlsjdzr : COdzZHdHOIs § jHOGSEdYJ
ddW stcdzdOydtsdzde" » d EftwcOQodwves hdn MdMmlsj &3
vd i3 jigp O
Scientific advisor: Candidate of Pedagogical Sciences, Associate Professor of the
Department of Information and Control Systems
Timofeeva E.A.
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s dmMsS dzdlsj tOlskzter

1.[ OdzOh ZCRrR dgMisltc iz d3j dzls T RR © 9jB HLO2dz : sB dzOMIsd § tcd d3yd
Rzdzs 9 Oyd sdzdzOw dAOEZC¥W30. 2D23. ~ 10

2.y J dz dzd CqedeOGzd b . 9 BL @I desMisd ©€OL ttOBBISSd dJetwtseo' n ftoddzsy 4
zokz¢d. 2023. “8QR®W5) Istsd3 4. uw. 286

3 1 42tesMmilsd Hdzv HdL O2 dzi te s 9 -nelrddetidlya-dizayhepatd:servisavdlyar u/ d e s i

eff.ektivnoy-raboty (HOISO ®BBtOMNjddw: 18.03.2024)
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ltesdLetsHdlMY dMdjHtse Odedj © {ftfetetsd) da) sizffgls syjddede'tsd " e sy J- oty
sB dn odzdwdedd dzO L WW JjCIsdo dztsmls d ¢€0Oyjfmlsets tOBTSIST i
dmf sdz’ L sea Odzad™w dMSkMmMmlse j dedesets ddzlsj dzdzj S Is O, ddzls j tedzj SO ¢
OB IS tOL dzd ydzr = BlsttOmdzj 2.

sdzt Yj o j ygieteaes® 0w ktcOdhW stedzsOydw, ydWwttsedL Oydw, ftetsdL ot
ddgH fplstedw 4. 0.

M. V. Kupovtseva, K. A. Panasyuk

Saint Petersburg State University of I ndustrial Techn
191186-PetSai eburg, Bol shaya Morskaya str., 18

DI GI TAL TRANSFORMATI ON OF PRODUCTI ON PROCESSES

A study is being conducted on the use of digital tech
the efficiency and qualityarotfi feinctiealpriirsteesl.| iEgxeampd ,e st o
other innovations to optimize the work of wvarious ind
Keywodidgital transformation, digitalization, producti

AdWtsodL OydY fwjHftedvisdwy, o Iktd ydihd] f§tsd hdj ddt
mdmisd &3 4§ tetsdL o tehsylg endts o d Lddsjchiyf Misdud ME 2 YsHHjtyCd d o dad
MlsteObj cduj MSdR ojesftedvisd? keOdhy sttkoydd.

L OBl OY  Cudif dzj S MdzOw  dBsHjteddL OydY Isj o dasdzse duy
shih jMsodv jlsmw o dzj Mitd S5 1 5O 50 :

BYjdSO yditeses? L] dshisd fejnfedvisdw;
T sftedHjdzjdd] ©VHO Bjtsftedwisd?2 s sflsdddLOoydd d
BL®fcH dlsjShizter fojHftedwisdw;

-
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T ydWwtetsedL Oydv ds dOodeisii@sfin®adVvH JOcdsMisdc 0O d tsfisd
fih jisoksh j2 &osHjdd ftejHftedwisdw.
RM Sz Ltso Odzdj Msotej dsjdede’ 7 Isjrndesdzsed?2 L otsdvjls

1WWiClsdodesds Htetsyd Mg ftesdL oatsHMmlse O, QolssBOIdL Oydd J G
oL OddBsHj2Msod) dzO0 ©OL dzdyde 7 MOHdWE Wk dS yd®dedste ts & O dzd W
sjndsdksed? o MCotL ds?2 ftsyj M, SCskster?2 oCdsyodjlk dj bkt
Hiwlsjdo desfylsd, ybs ssifmfjudeOjl dtssdds desfyls: [ 1] .
t OmMmissisteddd MY J ydWdud M dd udtls’ ydhiteseats?2 ISttOdm?i sted
g iyd¥ <00 ydittses? bttOdhW steddOydd dzO MmEotej (
s N N N N A\
glzh j Mise |
AdWtcseo O sor h j dec
bttOdhmt stods|l MY tesho “L‘Sdi.tgd%zégt s o] flse I 5L t6OflsOp h dj
COkOddL §| vydutse || ﬁ]BLJHOqu gL dsj dzj de{ Isj R desdzs @ |y M ¢
OL ol ] Rdsdshl ¢ ity dold, ¢&SE0dw|d hudod d i ted
d dzdzts o Oy dld d dzdzts o Oyt qdzdzéag qE| 54 7 desdzscld lIthSde;d}i&D
Isj o dats dzts & g ftesH G K Is.ndZByZB; toj dzHslo|l SdejteBjL B
GO 0o dzj] { s L v Odede [} 4 m
BOL J
\ J J L VAN J L y,
tdfm. 1. wfjydW¥duimSdj uwjthr ydWitses? ktkOdMY stckO
O dzOdzdL Jtekw tedMmizdese 1, Bsy dets slsdi Isdls! , ybs ydWtetse (
cOLo dlsdw d disdgtshedasprtdssdgdz s M S d A O e Oo dzj dad 2 : tosB slstsls | 7 da
odicskzOd ds?2 tjOd dshlsd . [ Odzdz § 15§ 7 akds@ dpid dz' fjts  H

H tc
oL Iy desflsd, orf MsC ke Itsydsmls! o Htoddwisdd E§tcOo dzj dzyj M
fsor hjddj SOyujMmboO fsHkSydd (kmhkze) .

s ftodstedlsjlsder d@3 o MsSlsjrdtsdzsed yder 5 tslstcOMdzy A3 s ls dzts
tcOLodIlsd] SCtbtster i YSHHjYdOoOjIsMw eMmMizHOtemlsotsds ats oafMmj -
d Mmjdhsteds O; ZOCsi B3¢ dd ftesdL o sH fldasp dzder S siRi3k dag @O a d ¢ d
dqdzls j sl lsesdzse d ; dBsBddz! def § Milsd fwikstsets foltsdjddy (ydw
tej Odz detsfisd ; CoOdzlstsar j fd demster ; CoOdzlssar j Codidzkz dzd ¢ Oy
CoOdalstsar j or ydfmdzj dad v .

AqWtcso OW IkteOdMW stcdzOydw o t©WORBEOr SCStsdyitfydd c¢RrRdzHEM
Msotcj B deder = ddedetso Oydesdeder =7 d3j mn Odzed L ks d dJdemlstclzdzj dzlstse o
9" Ho G O¥ sMw Bis g BgAdrfsgdftsj L toj dzd j , d dglsnjdafigj@, oy dWjtdts o rgjts BHSeISE
sjrdtsdsedd tj Odz' dzs?2 d HBY sdzdgj dgdes? 6] Odz! desflsd d Is. H. €
stckzH O, MBLHOdd® EddCOd drr 1 WWjiClkdode n Isjrdesdzsdd?2 Hdzv
BdzOGetsftodWisde 2 ( dadaso0@ fcilts dedzr 120 L Osdzf dzQlds ) dzts e so tstedls! 5 Istc O«
COkjcetsted® ydgWttser A ftetsd3r h dzj dedzr = ftojHftedwisd?, Yylsts o
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ANALYSIS OF THE CLASSIFICATION OF POPULAR TYPEFACES

The purpose of this article is to investigate the most popular typeface classes among the largest typeface
marketplaces. Among the available classifications, a classification was selected fothesastundy. The topical
keywords were selected to identify the largest sites. Eleven sites were selected among 140 sites. A total of 103
headsets were analyzed. The most popular class of paid typefaces turned out to be sans serif. Second popular
typefaces ere serifs, while the third place went to a subclass of accidental typefaces that mimic a manuscript.

This article will be useful for design students and designers who want to create paid typefaces.

Further area of research is the analysis of other factors (besides class affiliation) influencing the popularity of
headsets.

Keywords: font, typeface, serif, sans serif.
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LAYOUT SETTING OF AN ABC BOOK FOR BILINGUAL CHILDREN IN ADOBE INDESIGN
Abstract. This article is devoted to the features of layout setting of ABC book for bilinguals in Adobe InDesign.
The Sanitary Rules, compositional rules and stylistic uniformity for such publications are considered. The article

is demonstrated the processcreating new layout of an ABC book for bilinguals.
Keywords: layout setting, InDesign, ABC book, bilingual.
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MOBILE APPLICATION AS A TOOL FOR TRAINING IN WASTE RECYCLING

Abstract: this article examines the effective use of modern technologies in educating both students and ordinary
citizens abougnvironmental culture. It describes the experience of implementing an application and infographics
for teaching people waste recycling skills, encouraging their active participation in environmentally significant
initiatives.

Keywords: visualization, recycling, infographics, mobile application, prototype, interface, ecology.
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FEATURES OF THE FORMATION OF THE CIRCUS COSTUME OF THE RUSSIAN
AVANGARATE: SPECIFICITY AND AESTHETICAL AND ARTISTIC PRINCIPLES

Popova E. Yu., 2024

Abstract: The research study is devoted to the analysis of the features of circus costume8hekIPhe

aspect of forming new artistic solutions for a circus costume is considered comprehensively: from the point of
view of the influence of political and social changes in Russia, as well as the emergence of new artistic tasks.
The article analyzes the dosne forms as a result of avagérde influence.

Keywords: circus costume, avaigiarde in circus artheatricalization of the circus, artist.
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THE INFLUENCE OF MODERN ART ON THE COMMUNICATIVE FEATURES OF PUBLICATIONS
FOR CHILDREN

Modern children's illustration is a heterogeneous and independent graphic genre, a unique platform for
demonstrating informal art projects. This feature has been used and has beenfosséveral generations by
illustrators to draw both "for children", "for adults", and "for themselves". Over the past two centuries, artists
have from time to time introduced new visual ideas and innovative technologies into the established,
conservativegenre of children's books, which has its own immutable laws, thereby taking it beyond the usual
perception.

Keywords: contemporary art, children's illustration, book, illustrators, book graphics, publishing house
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FORBIDDEN COLOURS AND THEIR USE IN ART
Human perception is indeed astounding. People have proved that our brain can change its attitudes. One of the
human perception experiment results is discovery of so called impossible, or forbidden, colours: greenish red,

yellowish blue, colours, that appebecause of optical illusion etc. They can be seen if brain function of mixing
primary colours while processing visual picture is interrupted. Strangely enough, some people noticed use of
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impossible colours in pictures of past centuries painters, specially impressionism and classicism artists. What are
those actually, another optical illusion, which is n
use? Certainly, any pmpeo menon of human vision is now employed in
colourso be applied in genuine art, art reflecting t
Keywords: forbidden colours, impossible colours, human perception, vision, genuine art.
There are such colours, that our brains cannot pr
theory. It is difficult for a person to see red with a green tint and yellow with a blue tint, but it is not completely
i mpossi bl e. i Forbifid depno s ¢ @rbableursswindo onat ragpear in ordinavsual
functioning. Differentcolour theoriesuggest different hypothetical colours that humans are incapable of
perceiving for one reason or another.
There are few of primary examples of forbidden colours appedEiven though some of these colours
are fictitious in reality, conditions like cone cell fatigue allow people to experience colours in ways that are not
possible for them to achieve naturally in everyday life. It is commonly employed in optical illusionsigné
afterimages. In particular, if one looks at a white object after staring at a saturated ymétoaryfield, the hue
shift that follows produces an afterimage of the complimentatyucs (red to green, yellow to blue, and vice
versa). Additionally, colours can use the cone cell exhaustion phenomenon to alter their gradation in tone and
brightnessThe key is to wear down brain so that it would not have the ability to control colours and tone shifting.
There are methods to prevent colours mixing by moving the focus point while looking at to opposite colour palettes
at the same time.
Hewitt D. Crane and Thomas P. Piantanida conducted studies in 1983 withtaackge device that
had a field of multiple narrow red and green stripes that alternated or a vertical yellow stripe next to a vertical
blue stripe. The field outside the strip@as blanked with occluders, an ophthalmologist's tool to prevent eye
sight during tests. The device was able to track the involuntary movements of the other eye and adjust mirrors so
the image followed the eye and the boundaries of the stripes weresawalye same places on the retlna.
these circumstances, the lines separating the stripes appeared to vanish (possibly becdatectdgaeurons
grew weary) and the colours flowed into one another in the visual cortex of the brain, overriding opposing
mechanisms and producing entjrelew colours that are neither in the real or imaginary portions of the colour
space, but rather new colours that are not expected from mixing paints or lights on a screen. Regandihg red
green, some observed islarafone colour against a background of the other; some observed an even field of
the new hue; and others perceived a regular pattern of barely perceptible red and green dots. After the trial, a few
of the subjects said they could still picture the new lioiea period of time.
Maybe people can use forbidden colours in art. But a way to achieve it is another question. Can we directly
mix some paint to get blue with yellow hint or reddish green? The question itself is a trap. According to the colour
theory, we cannot do it, becauthe structure of the colour circle is as it i§ you want to gradate red into green
it must be done by going though orange and yellow or the opposite way anpuide and blue. More complex
colour spaces also can provide only alternative pathvigayasing threedimensional colour spaces you can only
employ white, gray and black to desaturate one of the colours and then saturate it to the other. Of course, by mixing
any blue and yellow paint, be it watercolours, gouache or oil paint, you can ardgrge tint of green on your
colour palette.
Michael Newall in his article about impossible colours wonders if the situation is more complex than as
it seems. He gives examples of different people, who saw the desired hue iri natatgue sky illuminated by
the sun. He observed different photmgins of the phenomena of sky gradation and wondered, how can pale orange
merge into pale blue when sky is illuminated by sunse
The same questionable gradation of colours was used by Claude Lorrain alreaigémtiify. He has
many | andscapes with sunrise or sunset sky. Hi s AA Me
Paula for Jerusalemo (1657iThe seaylpachor exampleri Aead
depict how ydbw hue of sunrise blends into blue without going through green, white of black: pale yellow
somehow directly gradates into pale blue. How could he achieve such peafatigr of yellow into blue without
using green paint and how can we see blue with yellow hue in his painting?
To answer these questions, we can turn back to Michael Newall and his article. Observation goes even
further. Michael Newall contemplated the technique used by Shaun Ryan in video posted on his Youtube channel.
The artist uses acrylic paint in his tutori&irstly, Shaun Ryan paints a horizontal band of white colour in the
mi ddl e to create a fAcolour supporto. He applies blue
support. Then he copies the action at the bottom of the canvas, bunthisetiuses yellow paint mixed with red,
so it can give an orange tint. He fuses the colours so they can become soft and milky, evenly merged into the band
of white at the top and the bottom, until the white band is fairly visible or hidden under theqaipietely.
Michael Newall made a remark, that some observers sometimes can spot a little green in the area of merging.
Every kid knows from the early childhood that yellow and blue after merging produce green, but in the video the
Shaun Ryan shows us thatreful using of these colours can make dtep. 67..
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What an interesting note about the fact that subtractive mixture ideal blue and yellow make grey, not
green. But people cannot make an ideal paint without hidden variables in colour consistency, that afterwards blend
and become visible in the physical mist of paint. Ryan himself mentions some technique tricks to avoid greenish
hue, for example, adding a little red to warm blue, like ultramarine so when it mixes with orange it will not become
green. Though it will look brownish if there are too much red.

In the further analysis by Michael Newall we can see a photograph, depicting colours palette used in key
places. There is pure grey in the center of the gradation. Separated from neighbouring colours it appears in its true
form.

So the corollary is that it is another one example of optical illusion. The grey used in the gradation can
take various hues in the eyes of a beholder, including yellowish blue or bluish yellow.

Some people also see greenish hue in this grey. It means that their cone cells work harder than other
peopleds cone <cell s, providing mixed colours only be
through norsaturated colour grey. Other peple can assert that they can see not a mixture of colours through
grey with different hues, but an overlay. So their ability to see bluish yellow and yellowish blue was largely due
to the fact that they could see blue or yellow under the opposite coltw picture.

The effect can be easily achieved with watercolours and glaze technique, that can also be called from
Dutch Alasiereno (to make shiny). The basic of the te
under it transparently. Itis closelgd at ed to the term fisfumatoodo introduce
term designating in fine art the softness of modeling, the special quality of the picturesque manner, the smoothness
of tonal transitions, vagueness, blurring of contours. It igl useconvey the depth of visual space, the air
environment and in this sense is one of the techniques of aerial and tonal perspective.

With these techniques many famous painters like mentioned before Leonardo da Vinci and Claude
Lorrain achieved already mentioned optical illusion of mixing together opposite colours through not existing in
the colour space colours.

Let us go back a little and think what phenomena are behind the situation with different colour perception.
Michael Newall after studying different experiments on the theme considers in his article that all of these are
examples of a fillingn phenomenonVisual system of a human gets information from the surrounding and puts
it in places with limited stimulus (grey with unclear boundaries in the gradation), literally filling space where
human mind cannot perceive enough data. In simple terms, the huaiathiotks out what can be in places with
insufficient information from stimulus.

By so far, filling-in is not the same phenomenon that generates impossible dotmns cell fatigue. So
does it mean that the subjects of the abmemtioned experiments were not experiencing impossible colours?
Billock and his colleagues in their scidic paper about forbidden colours give a different opinion in which
impossible colours are evidence that opponent processes are misunderstood: they propose that colour opponency
could be based on Winnéiake All competition among cortical colour mechamis and that this competition can
break down under some conditions, disabling opponency [1, p. 63].

In their experiment in 1983 Crane and Piantanida came to similar conclusion. They utedlars to
stabilize fields of opponent colours until the perception of their edges fades. They also attributed the reported
perceptions of impossible colours tdiling -in phenomenon [2, p.1080].

AThere is, of course, no yellowish blue paint. Bu
is a kind of optical i1l 4axi dipiai ot sPi d@amteasrei cdd Duacsc @l
for Billock et al. these colosr can be thought of as fipaintedod by anott
illusion has been exploited by artists, who show us t
t hem, in a sense, to paldjnt with impossible colourso |

Scientists do not know the whole background of the phenomenon of impossible colours occurring, nor do
they know exactly how the fillingn process proceed in human brains and why we pergeual picture as we
do. It means that we cannot with one hundred percent confidence refer to impossible colours when we talk about
yellow to blue and red to green gradation, even if we see yellow with blue hue. But the main idea is that not only
iformi ddboursodo is-saoai hamegfphecscomenmon in the reason ¢
coloursodo is itself a term for opponent colours coexi s

The key to differentiate the phenomena is that there is no differentiation, no matter how ridiculous this
can sound. The terminology is subjective by itself so against all the arguments pro and con we can use the term
fiimpossible col ouursddo,0rf dif oebamplesn wlhen referring to
opposite colours.

We can even paint impossible colours, though we cannot use forbidden or impossible paint. Artists in the
process of creating their masterpieces use different techniques to amaze our visual perception. Though we cannot
put brush in greenishredtodrawexre t he paper with t hi s-fildhelmentioned we c ar
paper with green and then transparently add some red paint over, or gently fuze them together like Leonardo da
Vinci used Asfumatoo in his paintings.

Grey is one of the main colours in creating optical illusion. Human mind perceives grey in many
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circumstances as a space with lack of useful information, filling it depending on the environment. So to make a
nice, warm and beautiful gradation artist cannot go through mixing opposite colours and complimentary colours
in colour theory but through greWith this they are more likely to achieve wondrous effect of seeing impossible
colour in real life without using cone cell fatigue phenomenon.

In art, impossible colours can be used to create visually striking and stimulating effects. Artists can use
techniques such as colour contrast, juxtaposition, and blending to create the perception of impossible colours in
their compositions. By playing witcomplementary colours, optical illusions, and other visual tricks, artists can
evoke the sensation of impossible colours in their artwork. This can result in captivating and-fhougking
visual experiences for the viewer.
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ART DIRECTIONS IN CONTEMPORARY ASIAN ART AND THEIR ASSIMILATION IN GRAPHIC
DESIGN

This article examines Asian art and its main modern tresuidh) as anime, donghua, manga, manhwa, manhua.

The general stylistics of these directions and the main substyles are analyzed. It explains where they are used,
which is the most commonly used. And it turns out what exactly can be assimilated into geaiginic d
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HISTORY OF EMBROIDERY

This article presents the historyerhbroidery. Artis a way through which artisans express their feelings, thoughts,
and various aspects of life. Crafts from different countries are known throughout the world due to the distinctive
creative styles of each city and region. Embroidery oritgidafrom the process of simple stitches. Historical
artifacts of the second millennium BC. e. is the oldest example of thread embroidery, which is a tunic with
embroidery of plant and animal motifs

Keywords: embroidery, history, traditions, craft, embroiderers, types of embroidery.
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THE PHENOMENON OF OSTRACISM IN THE COVERAGE OF ANCIENT PHILOSOPHICAL
THOUGHT OF THE VI 1 Il CENTURIES. BC.

Abstract: This article examines the phenomenon of ostracism in the history of ancient philosophical
thought of the 6th 2nd centuries. BC. The emphasis is on the analysis of this phenomenon, the study of its
axiological content, cultural characteristics determirtdpolitical and social contexts; the place and role of the
institution of ostracism in the social, cultural and political life of Ancient Greece and Ancient Rome in the 6th
2nd centuries is also determined. BC.

Key words: ostracism, political lifegovernment, political competition, ancient culture.
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DESIGN DEVELOPMENT FOR THE BOARD GAME BRANDED PACKAGING

The work is devoted to the development of design of branded packaging for a board game, which will be able to
interest a potential customer to purchase this game. The design was selected and developdurdndéde
packaging of the board game, based on the market requirements

Keywords: packaging design, branded packaging, board games, telescope box, logo development, illustrations.

The paper is aimed at analysing peculiarities for developing a branded packaging layout for board games
exemplified by the authorés own Preamgoescréativity miredianc or danc
combined with the idea of traveling through the dream world. The graphic editors Adobe lllustrator and Procreate
were used in the process of work execution.

Packaging is a vital element indispensable for board games, as the board game is an object of leisure. The
packaging for this category of art objects is required not only to ensure that the product stands out from the
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competition, but also to attract the customer, to arouse interest and desire to purchase goods from this category.
Thus, board games enter into competition, which is particularly observed for a currently popular sphere of video
games. It is necessary to kesan extra effort to create interest in the digital age to buy a board game and to break
away from the luring smartphone, computer or console.

Another important feature of packaging for board games is that it is used not only for the sale of products,
but also for storage, therefore, the packaging requires not only a presentable appearance, but also usability and
durability.

Information component of the packaging

In order todevelop a package design, it is necessary to know what information elements should be placed
on the packaging of a board game in a mandatory manner.

Almost all the information about the game is displayed on the tray of the package so that nothing distracts
the buyer who glances at the package cover containingsifalillustration. In some cases, the information may
be located on one side of thexbmover. In that case, another image and a brief description of the game is placed
on the tray of the box.

The packaging for a board game contains the following elements:

T atitle, brief description of the game;

I a bar code and product identification number;

T alist of the contents of the package;

1 information about the copyright holder;

1 detailed information about the manufacturer, including its name, address, and in some cases a contact
phone number;

1 the age cut off, as well as a warning about the presence of small parts that may cause suffocation if
swallowed by a child;

T information about the certificate of excellence availability.

For a bar code, it is important that the contrast between dark and light elements is sufficient to be read by
a scanner. Also, its image should be printed in a single color.

In this case, the recommended barcode color scheme is black on white [1].

The characteristics of the bar code in the developed package are:

T width = 31.61;

T height = 20.94.

These dimensions are acceptable.

Board games intended for playing with children are subject to mandatory certification. The game, for
which the branded packaging is developed within the framework of this work, is intended for children over 12
years old, which means that the packaging neostain information about the certificafle uniform product
circulation mark (EAC) [2].

The height and width of this marking must be at least 5 mm. The letters must be contrasting, clearly
legible, and no other packaging elements must overlap this marking [3].

Logo development
The development of branded packaging design should start witleWletopment of the logo. Logo is one
of the main distinguishing features of product packaging [4]. On packages for board games, the logo most often
occupies a large space and is shown on all sides of the package.

The game for which the packaging 1is being devel
cooperative card game is about traveling in the dream world. The developed logo is shown in figure 1.

QST oM

Figure 1. The logo image for the branded packaging of the board game Dreamcore.
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No fonts araused in this logo and the text is made up of curves. The unevenly placed letters, differing in
height and angle of rotation, symbolize the chaotic and unpredictable nature of dreams. The letters are placed as if
they were suspended by invisible stringsjolitis aimed at evoking associations with garlands and crib mobiles.

The text is placed on the eyelid of a closed eye. This demonstrates the fact that people are only able to
see the world of dreams with their eyes closed. Thus, the purpose of this logo is to quickly explain the essence of
the game to a potential customgrreans of associations.

Choice of color solution

Light green is chosen as the color for the logo. The chosen color is shown in Figure 2.

Figure 2. The logo color for the Dreamcore board game.

The color composition is Cyan = 30, Magenta = 2, Yellow = 82, Black = 0.

Green is a calm color that soothes peoplebs psyc
generates hope, optimism and balance.

The main association most people have with the green color is a variety of vegetation, but this is by no
means the only possible association [5].

In this situation, green color is chosen to cause the potential buyer to associate with the phosphorescence
effect, because many young people who are the target audience of the game (people2éggeaf?old) had
glow-in-the-dark toys based on this eftan their childhood. Figure 3 shows an example of such toys.

Figure 3. Luminous toy dinosaurs.

Also, luminous stickers in the form of various space bodies are widespread. The color solution is aimed
at evoking in potential buyers a sense of nostalgia, as well as associations with childhood and how magical and
amazing seemed at that time many thingsluding these toys. Furthermore, the green glow can be associated
with fireflies, which decorate the night nature around them.

Thepalette of the packaging follows the packaging design trends in the cooperative board game market
and consists mostly of dark colors. In order to differentiate the product from rivals, there are bright elements in the
design. Figure 4 shows the color scleeofi the cover.
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Figure 4. A palette of the cover.

The closer to the sides of the package, the darker and colder the colors become. The palette of the tray of
the package has even colder colors than the sides. Thus, the predominance of darker colors is reinforced. Figure 5
shows the palette of the tray of the package.

Figure 5. A palette of the tray.

The contrast in the package design is created to #hewotential consumer that the game reveals the
theme of dreams from different sides, touching not only the theme of magic and fantasy, but also the theme of
nightmares.

Designing lllustrations

lllustrations are the main component of board game packaging design. Through illustrations potential
buyers learn about the plot and atmosphere of the game, which not only attracts people's attention, but also often
becomes a reason to make a purchase.

The plot of the game takes place in the world of dreams and when composing illustrations, it is reasonable
to start from the direction callddreamcore which is also reflected in the name of the game.

Dreamcoreis the name of the direction in creativity, which aims to convey a surreal aesthetic inspired by
dreams. Photos and drawings of this trend make some people feel panic and anxiety, as they often contain a
combination of realistic and unnatural elements taaise dissonance. However, the goal of this creative trend is
to try to evoke a sense déja vuand simulate the feeling of dreaming. This aesthetic often refers to memories
from the past, partially distorting them and placing them into unfamskettings, e.g., by showing a deserted
playground or an unnaturally long staircase [6].

However, it was decided that the packaging design should not be limited onlybie#racoreaesthetic,
as this trend is popular only among teenagers and young people. The package was decided to demonstrate the idea
of traveling through the dream world in a more versatile way. For this reason, fairy tale motifs were added to the
illustration andcharacters were designed to expand the potential audience, attract children and older people to the
game, and evoke feelings of nostalgia and childhood. The coatey the characters is shown in Figure 7.
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Figure 7. The concept art of the characters Teddy and Bunny.

The developed characters Teddy and Bunny are silent travelers who have lost themselves in the world of
endless sleep.

Bunnyds species i de bunnies gnd rialshits dra ene of the mokt eommenanimakt h a t
characters in fairy tales and other works aimed at children's audience. The species affiliation of the Teddy is due
to the high prevalence of plush Teddy toys and their image of a night watchmanipgotedtdren from scary
dreams. Thus, the characters produce the feeling of childhood, naivety and fairy tale. The characters are dressed
in pajamas to once again emphasize the fact that the story takes place in a dream world.

Before starting to create an illustration, it is necessary to draw a sketch. The sketch is necessary for initial
visualization of the idea, designation of composition and variant of flowers placement.

Figure 8 shows a sketch of the illustration for the cover, made without taking into account the design of
the package.

Figure 8. A sketch of the illustration for the cover.
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Figure 9 shows a finished illustration for the cover.

Figure 9. The illustration for the cover of the package.

The tray represents tliformative part of the package. For this reason, the illustration for the tray of the
package is the background on which the text and images that demonstrate the contents of the game are placed.
Since the goal of the package design is to demonstrateld¢heof traveling in the dream world from different
angles, the theme of the illustration for the tray of the package is nightmares. Figure 10 shows a background
illustration for the tray of the package.

Figure 10. The illustration for the tray of the package
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Font selection

As described earlier, the logo does not have fonts in its composition, and the text written in it is composed
of curves.

For the main text on the front and tray of the package, the Roboto font in Medium and Medium ltalic
styles was used. The font size of the main text is 12 points.

The information about the license and manufacturer, as a rule, is not of interest to the buyer, but at the
same time it is mandatory, and certain requirements are also imposed on it. The font in which this information is
written must be readable and costmag. In this situation, the font used is Franklin Gothic Medium in a standard
style with 8point font.

Creating a layout and visualizing packaging

The design of the package is a typical telescope box construction. The sealing material is paper, which is
glued to the surface of the binding board during the assembly process.

After the design, illustrations have been made, a logo has been developed, fonts and colors for the
packaging have been selected, all that remains is to make a packaging layout. A layout of the cover layer for the
front and tray of the package is showrFigure 11.

Figure 11. The layout sheet for the cover layer of the lid and tray of the box.

A lodgement is placenhside the package to make the contents of the package easy to store. The layout
sheet of the lodgement is shown in Figure 12.

Figure 12. The layout sheet of the lodgement.

Once the package layout is ready, you can start visualizing it. Visualization of the layout is an important
part of packaging development. By visualizing, you can detect errors and inaccuracies in the layout. Visualization
was performed eadimgstedr GgPraphireaedi tor. Figure 13 sho
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Figure 13. The visualization of the package.

Figure 14 is a visualization of the inner part of the tray and lodgement.

Figure 14. The image of the inner part of the package and lodgement in an assembled form.

The visualization made it possible to evaluate the final result of the work without the need to print a test
run.

As a result of this work, a layout of the packaging for the board game was obtained, which can be used
in the production process. In addition, we got an idea of the technological chain required for the production of the
developed packaging, as well as stdd the appropriate materials.

The main features of packaging for board games are their reusability with a strong emphasis on
illustrations in the design. In order to produce higlality packaging for board games, a competent and
coordinated work of a technologist, designer and iléustris required.

1 Oz ydz 2 tolz ¢ 5 g O] dnilsdf'ls:j dz! Hdted CIstste© ddazmisdiskzIls© s
Sjrdsdzsed?2 d GBBtizHse Oddd ¥y = dztmdzts|d iz F Odeq GiisOW d yj NS st
r dsdlstelz¢ 1. 1.
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THE INFLUENCE OF ANIME ON WORLD CUITURE

The article examines the influence of the Japanese animation stglme. It describes its variety of genres,

from its appearance in 1917 to the present day, when it has become popular all over the world. The article
points out that anime has become auyd@r phenomenon in the media world, attracting the attention of a wide
audience and creating a special cultural phenomenon. Certain areas that have been most influenced, such as
fashion, video games, and the film industry, are considered.

Keywords: anime, animation, Japan, culture.
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¢ARCHI TECTURE I N THE TI ME OF CATHERI NE I 1 e

Catherine Il attached great importance to architecture as a meaneadrating cities and creating cultural

monuments. She invited famous architects from other countries, such as Bartolomeo Rastrelli, to work on the
construction of palaces and buildings in St. Petersburg and other cities. She actively supported art and
architecture, striving to create beautiful visual images that reflected her greatness and power. Projects for the
construction of new buildings, interior decoration of old ones and improvement of the palace complex, including

the Hermitage, testify to Cathag Il's desire to improve the architectural appearance of the country. Her
contribution to the development of architecture can be assessed as significant and inspiring.

Keywords: architecture, Catherine 2, architect, construction, St. Petersburg, classicism, city, palace, art
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EVOLUTION OF THE MODERN STYLE IN MONUMENTAL COMPOSITIONS
GUSTAV KLIMT of the 1900s

The article is devoted to the consideration of the main stylistic, artistic and iconographic aspects of the
development of monumental painting of the Art Nouveau era using the example of the compositions of Gustav
Klimt. An examination of the master's maiorks- panels for the Burgtheater, frescoes in the front lobby of the
Kunsthistorisches Museum in Vienna and a series of paintings that have not reached us to decorate the assembly
hall of the University of Vienna has made it possible to identify theist's path from late academicism to
enhancing the decorativeness characteristic of the Art Nouveau style.
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THE ROLE OF COLOR IN VIDEO GAMES

Abstract:the article talks about the role of color and shades in video games, the first monochrome and first color
games, how the color has changed with the development of the video game industry. It explores how color can
affect the emotions and mood of playerd Anw developers use color to influence the gameplay.
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detcOjl Bsyjd o0y dzzy tetsdzr o odHitdettOn d MfsMse dO S OL
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fetsmlsOw HodykhOwmw fts st Qg jlictsy @z ROL O dzO ffPON@F 3o 19 7
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tdfm. 1. RGO ¢CPONGeé, 1972 ¢.

sjetHd, f©LOCIdUiMEd dzj osL sy des MECOL O yj B &IOS 2
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[Py BHAZO WEREyqdvisgo W dd Jete  d3sydd detesc O, jats
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COSC vwiglCdy d dzOfpr hjdedz" §J YoJjlsO o deteOn ! wWdzw Awjsisd O uf 'OaiA
SOCY] dBByilk dMftsd L s9Ols! MW Hdw §jteiHOYd tOL dzd ydzr = & dzc
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d

s

B
otsddzMmlise j dedzr 2 dzOMistets . Cltsls yYojls datsy ftoedd3dd daw Is' W H ¢
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&

tdm. 3. thOfrszf' 9 L to-Loitftself CRfrpdz” j2 OBOAY God., ¢ Hal f
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CdCtejlsdzy 7 OMfjClts detbobets sy, BBOH | is@AYJ G c8y e §
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jets sadzdvdadj dO dcetesCO 9 oadHjtsdEteOn By jls Brils! ©OL dtstss
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EeElsO d (RO £ dewsise. (hj Bd OMMsyddelkzjlsmy M O
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OomMMmMtsyddekzjlsmwy f ftodtesHB?2, ttsMissdd d ydLrde 8. | deteOn d
d Hkedr Ljdzjd i &imls, orL"oa0Ow hizhjddj YdLdd d BEZ2MfMls
so¢dy C0¢ Ljdw LuHtstetfaidy,. dF dai Wded i d3d dzef , H B sdsdhier | JGtets§
Zdzz yh jddw Mtshisswddy MmMoesjet cjtsw. | WiddsjLd2der »m deteO:
BOedd ddzd Is©2dzr = 34 Mls, sdz dBsyjls MdBotsdzdL Jtetso Ols a&3d M
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tOLtcOBSISC ] Bl jCIlstse, MowL Odeder = Mt dzr Hisd3, Mdejesd3 ddzd ¢
Mddzd2 yojlb OMMtsyddeizjshy M &Ocdj?2, &Idhsdcs?2 d O d
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FtcQodegso j N jdgdesfyls! 8  MfsCs2Mmilsed, ds, fsilssdBz © dcettOrn s
Fdzdteslse stej dzde" = dzsS Oyd?2, fsHoBHd » @Bdtese ddzd Wkkskztdmhls
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sjteWi2mMji detr Mddd?2 vyejl dmitsd Lkjlsmw HdY or Hj dzi ded
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INNOVATIVE DEVELOPMENTS IN A SUIT FOR SKI RESORT RESCUERS

The article discusses innovative methods, materials and accessories designed for rescuers during avalanches at
ski resorts. The author presents innovations that will help rescuers work effectively and safely in extreme
conditions. The article contains infoation about modern technologies used to search and rescue victims, as well

as recommendations for equipment and training to improve the professionalism of rescuers. This article will be
useful for rescue workers involved in preventing and eliminatingdhsequences of avalanche incidents.

Keywords: avalanches, rescuers, equipment, innovative technologies, innovative methods, outfit.

Avalanches, as a natural phenomenon, can pose a serious danger to people, especially climbers, skiers
and snowboarders. They represent a significant volume of snow falling or rolling down steep mountain slopes at
high speed. The potential consequencevalamches include loss of life and significant property damage [1].

Avalanches are dangerous because of their mass, that can reach several hundred tons, which can lead to
injuries and death from broken bones, as well as asphyxia due to lack of oxygen. The victim may also be swept
down a slope and killed by a fall. In addit, snow falling from an avalanche can make it impossible to breathe
if it enters the respiratory system [1].

Avalanches are the main natural hazard in winter for mountainous regions. Due to the softness of the
snow, sound is poorly heard through it, which complicates the search and rescue of people caught in an
avalanche.

During avalanches at ski resorts, people's lives depend on indispensable protestougrs. Ski resort
lifeguards play a vital role in keeping visitors safe. They have specialized skills and techniques for searching and
rescuing people in case of emengies such as avalanches and other incidents [1].

The key aspects of their work are emergency rescue; rescuers quickly and professionally rescue people
in trouble on the slopes. They operate in difficult conditions such as snowfall and low temperatures to ensure the
most effective rescue possible. Ressymevent accidents: they are also actively involved in accident prevention
and safety. They patrol the trails, monitor avalanche conditions and warn of potential dangers. In addition to
responding to emergencies, rescuers teach visitors safety measlbehawior in the mountains. They provide
training programs and courses to reduce the risk of accidents [2].

The risks associated with their activities are that the work of a lifeguard at a ski resort involves a high
degree of danger. They are exposed to avalanches, snowstorms and etihezdiing conditions. Rescuers
risk to be buried in an avalanche ordagiously injured during rescue operations.

Overall, ski resort lifeguards play an indispensable role in ensuring safety and saving lives. They
selflessly put themselves at risk to help others and make the resort safer.
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The use of innovative avalanche rescue techniques, materials and accessories is critical to conducting
rescue operations effectively and safely. The latest technologies can increase the chances of rescuing victims,
improve response speed and reduce tlkefoisthe rescuer himself.

Innovative methods make it possible to quickly and accurately determine the location of people under
the snow, decide on the most optimal method of delivering victims to the surface, and also take measures to
prevent new avalanches. The use of specialnmatteand accessories helps rescuers work confidently and
comfortably in extreme conditions, providing them with the necessary protection and tools to perform their tasks.

Innovative and improved materials that provide high protection and comfort in extreme conditions are
used to equip rescuers at ski resorts [3].

One of the key elements of rescue equipment is a special avalanche backpack witinghbeiltmatic
device that allows the rescuer to quickly inflate the air bag and stay above the surface of the avalanche. The
backpack is made of breiaesistant materig, which provides high strength and protection from snow and ice.

Special helmets with a reinforced design that prevent injuries from falls and collisions are used to
protect the rescuer's head. The helmets are made of lightweight and durable materials such as carbon and aramid
fibers, which provide excellent protectiand wearing comfort. They may also have builventilation systems
and padded liners for comfort and protection. Goggles with protective lenses that protect against ultraviolet
radiation and provide good visibility in various weather conditions are partant part of a rescuer's
equipment. Masks with filters can also be used to protect the face from wind and snow [3].

The equipment also includes improved survival suits made of waterproof and windproof materials that
provide protection from cold and moisture. The suits have insulated inserts and reinforced seams, which prevents
freezing and damage to the material in asahe conditions. It often includes jackets and pants made of special
membrane materials such as Goex, which provide protection from weather conditions. Rescuers should use
gloves that provide protection from cold, wind and moisture, but still maistdfitient dexterity to perform
complex maneuvers.

Thus, innovative and improved materials for equipping rescuers at ski resorts provide high protection,
comfort and safety when performing rescue operations in extreme conditions.

As an innovation in the suit, it is suggested to introduce a GPS chip, the signal of which is displayed on
the screen for visually determining the location of a rescuer. This chip is built into thermal underwear; it is
advisable to remove it before sendthg thermal underwear to the laundry and not to forget to put it in your
pocket for an unforeseen emergency [3].

It is also proposed to fill thermal underwear with special strips of fabric, which, when cooled or
warmed, will give the effect of the body returning to its normal temperature; accordingly, if a rescuer is caught in
the avalanche, these smart strips wélgim to heat the body.

Moreover, it should be suggested to add a tank into which you can pour water or another drink, place
nutritional gels or bars in the upper pocket and attach it to your belt.

Rescue and first aid equipment helps ski resort lifeguards respond quickly and effectively to emergency
situations and keep people safe.

Rescue and first aid equipment includes items such assmwwels, beacons, warm blankets, first aid
kits and other items needed to assist victims on the slopes. Rescuers should be equipped with radios or other
means of communication so that they can maintain contact with each other and coordinate thein aetsensfi
emergency. Emergency equipment are special means for rescue in case of avalanches, such as apparatus for
searching for people under the snow (avalanche transceivers), shovels, probes and aero cylinders. Rescuers can
also use GPS devices, slopepmand other tools to assess risks and make informed decisions during rescue
operations [3].

It should be stated that the general direction of development in the field of lifeguard equipment at ski
resorts includes the constant improvement of materials, technology and design to provide maximum protection
and safety for both lifeguards and resarésgts.

Ski resort lifeguards must be provided with specialized tools and equipment to effectively perform their
tasks. For example, snow searchers (avalanche locators) are electronic devices that allow rescuers to quickly
detect and locate people buried undeaaalanche. They operate on the principle of radio signals and can be
vital for efficient search and rescue. Tools and equipment that rescuers should be equipped with are as follows:

i special shovels for clearing snow and creating access to avalanche victims. They usually have a
comfortable handle and a sharp blade for quick and effective use;

T probes are long telescopic rods that are used to find objects or people buried under snow. The probes
help rescuers pinpoint the exact location of a buried object before digging with shovels [3];

1 aeroballoons are inflatable devices that assist rescuers by creating a floating platform above a snow
surface. They allow rescuers to quickly deliver aid to victims over long distances and ensure their safety if they
need to cross dangerous areas;

T warm blankets and sleeping bags are important elements for maintaining warmth and protecting
victims from hypothermia in extreme conditions;
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I communications equipmentradios, cell phones or other means of communication help rescuers keep
in touch with each other and with rescue coordinators;

Specialized first aid equipment may include medications, bandages, plaster casts, suction cups, and
other tools to provide first aid to victims of injury or other emergencies.

GPS and mapping equipment allows rescuers to navigate the terrain, create rescue routes and quickly
find access points to victims.

The education and training of lifeguards plays a key role in ensuring the safety of people at a ski resort.
Here is a more detailed description of this process:

T Basic Rescue Skills Training: Beginners typically receive training in basic rescue skills such as
avalanche hazard assessment, rescue of people buried under the snow, first aid, and the use of rescue equipment.
This includes becoming familiar with theffdirent types of avalanches and their characteristics, prevention and
rescue techniques, and learning techniques for safe movement in mountainous areas [4].

T Simulated training: Rescuers train in simulated avalanche labs and specially designed training areas.
This allows them to develop skills in searching for those buried under the snow, using shovels and probes, and
also improve rescue techniques in comadisi that are as close to real as possible.

I Technical training and rescue skills: Rescuers also train in the use of technical rescue equipment such
as ropes, carabiners, climbing knots and lifting systems. This includes training in descending and ascending
techniques, organizing rescue rope systegind assisting victims in hatd-reach areas.

T Specialized Courses and Certifications: Rescuers can take specialized courses and certifications in the
field of rescue, such as Advanced Wilderness First Aid (AWFA), Avalanche Level 1 and 2, Mountain Travel and
Rescue (MTR), and others. These coursesige them with additional knowledge and skills to work in extreme
conditions and improve the effectiveness of rescue operations.

T Emergency Simulations: Emergency simulations are conducted regularly to allow rescuers to practice
their skills in realistic conditions. This may include avalanche scenarios, mountain casualties, injuries and other
emergencies that require a quick anéefve response.

I Teamwork and Coordination Training: Rescuers are also trained in teamwork and coordination of
rescue operations. This includes developing communication skills, planning and organizing activities, and
managing stressful situations.

The education and training of lifeguards at ski resorts is a continuous andevellfprocess aimed at
ensuring a high level of professionalism and safety in the mountainous environment. This allows them to
effectively respond to emergencies and prowdssistance to victims when needed.

To increase the effectiveness of rescue operations, the necessity of using innovative education and
rescue training is an extremely important aspect in ensuring the safety of skiers. As the number of people visiting
ski resorts increases, the need for diga rescuers who are ready to respond quickly and effectively in case of
emergency is also growing [4].

Innovative education and training for ski rescuers includes not only basic first aid, but also the
specialized skills needed to deal with avalanche conditions. This includes training in the use of rescue equipment
such as beacons, shovels, probes and agedielicopter teams.

One of the innovative methods of training rescuers at ski resorts is the use of virtual reality (VR) to
simulate emergency situations and train rescuers' responses. With VR, lifeguards can practice their skills in
realistic environments, allowing them te better prepared for relifle situations at a ski resort.

In addition, innovative training methods include simulations and competitions between rescuers to
improve their professional level and ability to cooperate in emergency situations.

All'in all, innovative ski resort lifeguard education and training plays a key role in keeping skiers safe
and saving lives in case of accidents. Improved training methods and the use of the latest technology help
rescuers be better prepared for any chgks they may face at ski resorts.

Innovative search and rescue technologies play an important role for rescuers in increasing the
efficiency and speed of rescue operations in ski resorts during avalanches.

One of the innovative technologies is the use of specialized drones to search and locate victims under
the snow mass. Drones are equipped with thermal imaging cameras that can identify human heat signatures even
under a thick layer of snow, which signifitdy speeds up the search and rescue process.

Another innovative technology is specialized equipment for searching under snow masses, such as ion
radars and probes. lon radars can detect and penetrate snow masses, pinpointing the location of victims. Probes
are used to penetrate blocks of snow to pinpthe exact location of victims and begin rescue operations.

It should be mentioned that the rescue beacon system, which allows victims to send SOS signals that
can be detected by specialized receivers by rescuers is an important innovation. This system allows you to
determine the exact location of the victim andibehe rescue operation immediately [3].

In general, innovative ski resort avalanche search and rescue technologies play an important role in
improving the efficiency and safety of rescue operations, thereby saving lives and minimizing injuries.
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To save people during avalanches at ski resorts, specialists use innovative specialized tools and
equipment.

One of the main tools of rescuers is a probe, which helps determine the location of victims under the
snow. The probe is a telescopic metal stick, the length of which can rélacteters. Using a probe, rescuers
search for the victim and determine the ttiepf immersion under the snow.

Another essential tool for rescuers is a shovel. It is used to quickly dig people out from under the snow.
There are special shovels with a beveled blade, which are more convenient to use when working in an avalanche.

To quickly search and locate people deep under the snow, rescuers can also use analog and digital
avalanche beacons. These devices allow you to send a signal in the case of an avalanche, and also make the work
of the search and rescue team easier.

In addition, rescuers at ski resorts can use drones with thermal imaging cameras to search for victims.
This allows you to effectively and quickly detect people under the snow and provide assistance to them.

In this way, the availability of innovative specialized tools and equipment significantly increases the
efficiency and speed of rescuers during avalanches at ski resorts [3].

The use of innovative methods in the work of rescuers in case of avalanche situations is one of the key
factors that can contribute to the successful rescue of victims. Modern technologies such as aerial photography,
satellite navigation, thermal imagingroeras, radar and specialized equipment significantly improve the ability
to search for and locate people under avalanche.

Such innovative tools help rescuers quickly and accurately locate victims, ensuring rapid response to
emergency situations. This minimizes search and rescue time, which in turn increases the chances of survival for
victims.

The use of special materials and accessories also plays an important role in improving the safety and
efficiency of rescuers. They contribute to better visibility, comfort and protection of rescuers from hazards
during complex rescue operations [3].

In conclusion, it should be noted that innovative methods, materials and accessories are an integral part
of modern technologies in the work of avalanche rescuers. Their use allows for improved coordination of
actions, speeds up the rescue process andesrthe highest level of safety for both victims and rescuers [4].
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THE USE OF MODERN ENGLISH SLANG IN POPULAR MUSIC

The paper describes the use of slang in modern popular music. We have studied the main methods of slang
formation and elicited the most productive models. The paper also examines the role of slangfunehite on

the modern language.
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VISUAL NOVELS AS A WAY TO INCREASE INTEREST IN LITERATURE
E N.V. Valieva, 2024

Visual novels are a genre of computer games that has become widespread in recent years. The genre is an
interactive form of storytelling that combines text, images and sound. The digimlisses the use of visual novels

to increase interest in literature. This way of reading allows readers to actively participate in the plot, making
choices and influencing the outcome of the story. The article analyzes the effectiveness of theuateofels

in the educational process and their ability to attract readers to reading classical works of literature.

Keywords: visual novel, literature, romance club
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ENVIRONMENTAL CHARACTERISTICS OF CERAMIC TILES

Being the cornerstone of interior arekterior decoration, ceramic tiles, their characteristics, advantages and
disadvantages have always been in the spotlight of the industry. There is a wide range of tiles on the market, but
some of them still lack key properties such as wear resistancantirgkid. With more and more attention being

paid to environmental protection and sustainable development around the world, the building decoration industry
has also begun to actively seek environmentally friendly, environmentally friendly aedroen solutions. As

an important part of building finishing materials, the way tiles reflect the concept of sustainability in modern
building decoration design has become the focus of attention in the industry. This article is devoted to discussing
the physicechemical properties, decorative features and adaptability of ceramic tiles to the market, analyzing the
strengths and weaknesses of existing products and proposing strategies to improve them. In the course of our
research, we have come to the conclusiobtilramaterials are sustainable, meeting the needs of modern humanity
without compromising the ability of future generations to meet their needs. In the field of building decoration, the
concept of sustainable development is expressed mainly in redwsogrce consumption, environmental
pollution, using environmentally friendly materials and improving construction efficiency. These studies not only
give tile manufacturers directions for innovation, but also provide consumers with more options for quality
choices. At the same time, they contribute to technological progress and market differentiation in the tile industry,
as well as the healthy development of the industry as a whole.

Keywords: tiles, sustainable development, environmentally friemddyterials
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