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IMPROVEMENT OF THE DESIGN SOLUTION OF FUNCTIONAL CLOTHING
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STUDY OF THE PROPERTIES OF REHABILITATION GARMENTS FOR CONSUMERS WITH
POLYTRAUMAS OF THE LIMBS
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USE OF VIRTUAL AND AUGMENTED REALITY TECHNOLOGIES IN MEDICAL RESEARCH AND
EXPERIMENTS IN PSYCHOLOGY

Thearticlésdevotéatheanalysisf theusef virtua(VR)andaugment@R)realityechnologiemedicaindpsychologiedearch
Thepossibilitie$ VR/AR in various @kf médicinmcludindiagnosiseatmenthabilitati@ndtraininggf medicgdersonnatebeing
considerddheuseof VR/AR in psychologieaperimeaimedt studyingognitiyrocessbshavioredactiormdthedevelopmehhew
psychotherap&timiquebeingvestigatdtheadvantagesdisadvantagémtroducindgR/AR intof - | @hctgereanalyzethking
intoaccoumechnicathicaindmethodologaspes. In conclusigoromisirgyeaforfurtheresearemddevelopmigrthe~ @i VIR/AR
applications in medicine and psyrehabtighted.

Keywords: virtual reality, augmentedreality, medical research,psychologicalresearch, diagnosis,treatment,
rehabilitation learning,cognitiveprocesse$fehavior,psychotherapysimulation,visualizationjmmersion realism,interactivity,
experimentsmedicing psychology
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SERVER-SIDE RENDERING IN MODERN WEB DEVELOPMENT
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<script>
function InftMap() {
ymaps.ready(function() {
VAr map « new ymaps . Map( ‘map”,
contar! [SO.01m187, 38.326100],
zoom! 1S

var placemark = new ymaps.Placemark(|59.918187, 38.328190],
hintContent: “Maus wsopTups
mep.geoUbjects  add(placemark];
11
const multiRoute = new ymaps.multiRouter Multimoutel !
referencefoints: |
[SR.0311, 0. 3689], (MOCKODCKMWA BROXIaN)

(52.9318187, 38.328108] // (Koaptwpa)
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function changePhoto(photo, element) {
document.getElementById( ‘mainPhoto’).src = photo;
const mainimg = document.getElementById( ‘mainPhoto’);
mainimg.style.opacity = @;
setTimeout(() =>» {
mainImg.src = photo;
mainImg.style.opacity = 1;
}, 308);

document .querySelectorAll( " .thumb').forEach(t «> t.classList.remove( active'));

element.classList.add('active’);
}
</script>
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CLUB IN FIGMA

Thearticlésdewtedotherule®f formattingarioutypesf tablesncludingomplexnewitha loof datajn informatiatesigihe
articlalso describepéioealiaritiofdesigninigedesigiayoudf thetablewhich wilbeconcisepnvenient agaidalefortheuserln addition,
thearticleliscusses the possibilit@sgtomponentsdesigningtiidef annual resultsiod equestrghutin the Figma program.

Keywords: UX/UI design, layout,Figma, components, tabtiesign, useinterface.
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RASTER IMAGE PREPROCESSING METHODS FOR EFFICIENT VECTORIZATION
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with apen(input_path, 'rb') a3 input_file:
input_image = input_file.read()

RO MW

input_image = Image.open(io.BytesIO(input_image))

contrast_enhancer = ImageEnhance.Contrast(input_image)
enhanced_image = contrast_senhancer.enhance(l)
# Youpaen eow
output_image = remove(enhanced_image)
e e il

bw_image = output_image.convert('L")

# Axtenuser | ARO MM

enhancer = ImageEnhance.Brightness (bw_inage)
darkened_image = enhancer.enhance(l.1)

8 IXOAMBON [ERY o i MM

darkened_image.save(output_path, ="PNG*, =)
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SYSTEMATIC APPROACH TO PACKAGING DESIGN BASEDON THE PRINCIPLES OF SUSTAINABLE
DEVELOPMENT

Thisstudypimgoexplorieprinciplesf closelbopackagiagan@A @wagtgmini@ize/astandsaveesourc&pecialttention
is paidtothestagest packagirgalesigrncludingateriaelectioopncedevelopmeampjedmplementatiarg lifecyclessessmdrite
resultsf thevorlcarbeusetbchangexistingackagipgocessesrdetocreatmorenvironmentéilgndigolutioretall stagesf theproduct
lifecycle.

Keywords: sustainablelevelopmentclosedloop model, packgingrecyclinglife cycleanalysisreusablepackaging.
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MATHEMATICAL MODELS OF TRANSFORMATION OF COLOR REPRODUCTION MODELS ON
VARIOUS DEVICES

Thearticlés considetheissuesf interactidretweesarioudevicesyclasa scannggrintennonitogetc.fronthepoinof viewof
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PRINCIPLES OF SELECTING THE OPTIMUM COPPER LAYER COATING AND PRINT JACKET
ENGRAVING METHODS IN CIGARETTE PACKAGING MANUFACTURE USING GRAVURE PRINTING

\ P A. Elin, 2025

Theresearehdeavotoasagainthemos@A - 9techneldigitheapplicatiasf coppémyerandhesngraviogtheprintingacket
onthggravunarintinglateylindewiththeobjectie¢ producimigaretgackagimgtha circulatiar 1 milliorcopie3heanalyis,comparisor
andselectiaf themethoaf coppdayeapplicatiaanthesurfacef thegravunerintingylindes conductesiththemethoas engravirmdg
theprintingylindealsdeingonsiderdtheoptimumethoof electromechagitgidngsthen A @ath@nosecologiGaid@A @inthe
conditions thfe set ta§khemodel dhe mounting cylinder plate is developed and theratettdschetirculatiomade.

Keywords: cigarette packagingby gravure printing, printing cylinder engraving,copper layer coating method,
mounting platemodel,engravedrinting platerunninglife,ece0 T - Sofinfing methods.

The subjectof the presentstudyis the productionof gravureplatesfor cigarettepackagingwith the objective of
identifyingthemost0 O 0 - tatihddyicaprocessor their preparation. The researctwasconductedwith the aim of analysing
the existingprocesseand equipmentfor gravureprinting on the market,and selectinghe mostsuitablemethodto satsfythe
-\ QV !régOirgnzefts.

Currently, tobaccopackagingcan be printedin two ways: 0 > ! R Y$gG@@printing. Eachmethodhasits own
g 0 T (aAa\diadvantagewhichare consideredy manufacturersvhenmaking achoice.

@ravureprinting ink hasa highdegreeof running-in, bright colors,goodlayering,relativelystableprinting quality,
highprinting0 7 - S @nidduraMeprinting plateslt issuitablefor packagingandprinting of cigaretteproductswith largesales
X1 e\[L,0.3]¢

The utilisationof T 0 > ! R Yn@cBieS/in the productionof packagingnaterials! O Os¥v€ratistinctadvantages,
includingcostOo 7 - S @xpeditetbrderZ \ e Y2 estip@ridryudlity,andenhancedesolution However tobaccomanufacturers
oftenopt for gravure printing for tobaccopackagingdueto its capacityto thwart counterfeitingMoreover,gravureprinting is
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particularlyadvantageoushenprinting largequantitiesa scenarian whichit can! O @o¥tg 0 T 0THed @)> ! R Y@ S
processis easietto counterfeitthan gravureprinting dueto the factthat, in gravureprinting, the printing elementsrerecessed
into thecylinder,making reproduction othis methodor counterfeiting a disadvantageous solution.

The materialfor the work wascollectedby the methodof literatureselectioncomparisorand analysiof the obtained
dataand observatiorof the technologicaprocessn the conditionsof areal printing house Conclusionsvereformulatedand
recommendationg/ereproposedThe reailtsof theworkmadeit possibleo build thelayoutof the assemblynold and calculate
the amount ofmaterials to run the print run.

The layoutis shown in Figure 1.

Figure 1. Construction athe mounting platéayout

There is the following exampleof cdculationfor materialsprovidinga 1 millionprint run (Table1). All moldscan
withstand a print run ofmorethan 1 millioncopies.

Table 1. Calculationfor materialsprovidinga 1 million run.

Print® & . % fotmia° 1.1
Inks Qz Az%\Who
Circulation $ %! ° Tppdrta @
Print® 2 - %3 g q° W| 608/
Print° 2plat %° ~ 2fé ° My °tw % %$ %2 pleq

Technology of engraving layer formation

In gravureprinting, the copperlayeron the printing platecanbe appliedby severamethodsTheseincludethe copper
thin layerconstructiormethod,the Ballardmethodandthethick layercopperplatingmethod.To increasehe platerunninglife,
the cylinder is coated withlayerof chromium,therebyincreasing the life ahe cylinderseveralfold.

The method ofbuilding up a thin coppetayer

The methodof building up a thin layerof copper,asopposedo the methodthat allowsfor the obtainingof a thick
copperlayer, shouldbe consideredo ! O @ertainadvantagesTheseadvantagesan be attributed to the fact that it enables
the coating to be obtained to tihequiredthickness, and also to minimise subsequoethining.The reusability ofcylinders is
reducedo theremovalof thelayerandthe subsequergalvaniduild-up of a newcoppenayer.Engravingof the cylinderisonly
requiredonce,afterwhich the copperlayeris removedand a newoneis built up. However,this processs verylabourintensive
(Figure 2)whichis an obvious disadvantagetbfs method.
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A laver of Coppoar for engraving\
(aapprox. 80 microns)

4

The main laver of copper (1-2 mm)

Nicks! layer (1-3 microns)

Staeel rod

Figure 2. Mold structure with thilayercopper plating method

Ballard method

The methodis analogoudo the thin layercopperbuild-up techniquewith the keydistinctionbeingthe incorporation
of a separatindayer betweenthe primary copperlayer and the copperengravinglayer. This designfeature facilitatesthe
removalof thejacketduringthe preparationof the cylinderfor the creationof a newprinting plate(sed-igure3).The thickness
of the copperlayer,asimplementedisingthe Ballardmethod,is80L100Am. The applicationof a speal separatioriayerto the
primary coppetlayeris essentidbr ensuring its separatidrom the cylindersurface.

A copper lavaer (applied by |
the Ballard method) for

[ engraving |
approximate. 80 microns)
Separation layer
(approx. 1 pym) lor
separating the Ballard
layer (for example, a silver-containing
conductive layer)

- Main copper layar (1-2 mm)
Nicksl layer (1-3 microns)

Steel rod '

Figure 3. Mold structure with Ballard method

Thick copper plating
The method under discussiorinvolveselectrolyticdepositionon the primary copperlayer of a copperjacketwith
a thicknes®f approximately320 Am (sedrigure4). The advantageof this methodis that it is possibleo removepart of the

copperlayer(approximatel\80 Am) and makea newengravingon the remainingcopperlayer. The treatmentcanbe repeated
up tofourtimes.

Copper layer for qQuadruple
engraving (max, 320 milcrons)

The main layer of copper (1-2 mm)

Nicke! layer (1-3 microns)

Steel rod

Figure 4. Mold structure with thick copplaryer

The Ballard methodwill be selectedor implementationin our work, giventhe Q 3 0 cddditionsof our task,which
involvesthe printing of cigarettepackagiig in a quantityof onemillion copies A singlelayerof copperwill be adequateor
this production run, thus rendering the thilelyercopper plating methodnnecessaryAmong the remainingwo methodsthe
Ballardmethodwill be chosenasit allowsfor the straightforwardremovalof the copperlayerand the subsequentuild-up of
a newone,should the rause ofthe cylinders be required.
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Printing plates production

Followingthe selection ofhe appropriatemethodfor the coppetayerbuild-up, the subsequerstepis the selection of
the engravingnethodfor the cylinder in question. Themrefour primary methodgor engravingthe cylinder: etchingnethod
for printing plates electromechanical engraving pfinting platesdirect and indirectaser engraving gbrinting plates.

Etching methodor printing plates

The cylindersare etchedwith ferric chloride solutionsby dipping or sprinklingthem. As the etchingsolution® S O\
through the gelatinlayer, an imageis formed on the coppersurfa@. The copy layer is then removedfrom the surfaceafter
etching.ln somecasesthe cylinder ichromeplatedto increaserint runninglife. The resultis a printing platevith a constant
areaandvariabledepthof printing elements on the surfacetbe cylinder.

Electromechanical engraving pfinting plates

The cylinder plate is rotated at a constantcircumferentialspeedduring the engravingprocess Concurrently, the
diamondcutter of the engravingheadmovesat a highfrequency.The primary distingushingfeatureof this methodfrom the
@ S Rf @ekhddis that the cutter engravingthe cylinder plateis ableto modify not only the areaof the cells,but alsotheir
depth[2].

The resultof electromechanicangravingwith the printing elementpartition surfaceand the directionof engraving
areillustrated in Figure 5.
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Figure 5. Electromechanical engraving

Direct laser engraving gdrinting plates

Direct laserengravingss a processhat involvesthe preciseablationof platematerialusinga lasetbeam, meticulously
targetingthe areasthat will subsequentlhousethe printing elementf the plate.In the cylinderplating device the cylinders
are engravedhroughthe useof aninfrared laser,which boastsa powerrating in the hundredsof watts.A notableadvantage
of directlaserengravingsitsQ S R T S Enhahde®peedwhichisten timesfasterthan that of electromechanicangraving.
The capacityfor dynamicregulationof both the radiation powerand the beamdiameterenableghe transferof gradationsay
varying both the deptbf the cells and theiarea[2].
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Figure 6. (c) laser engravipgpcessand (d) laseengravectells.Source]2]

Indirect laser engraving qdrinting plates

In the proces®f indirect laserengravingthe maskng of heatsensitivdayersis achievedhroughthe useof a heat
shrinkablematerial. The surfaceof the platethat hasbeencoveredwith the maskindayeristhenexposedo a laserwhichserves
to removethe maskfrom the elementghat will be printed in the future. The maskinglayer,whichis a speciablacklacquer,is
appliedby meansof aninjectionprocessn separatenstallationsFollowingthe exposuref the maskthe cylinderisetchedthe
cylinder platesurface is washed, and #€T $tepis chromeplating.

The primaryg 0 T m#Adie@ctlaserengravingncludethe capacityto utilisethe samecylindersasthoseemployedn
electroniemechanicakngraving.

In selectin@ processthreemainfactorsmustbegivenfull considerationplaterunninglife, linetypeandenvironmental
friendlinessEachof theengravingnethodshasa capacityo print in excessf onemillion samplesElectromechanicangraving
has a capacity a20-90 lin/cm, laser engravinpas a capacity af40 lin/cm and indrect laser engravinigas a capacity o40-
120lin/cm. Eachmethodiscapableof printing a givensampldinewidth,andsoit isadvisabldo selecthe mostenvironmentally
friendly method.Indirect laserengravingsthe leastenvironmentallyfriendly method becaus@f the processesvolvingcaustic
chemicalswhileelectromechanicangravingonthe otherhand,isthe mostenvironmentallyfriendly methodof all listed,asthe
processnvolvesa small amountf chemicalsn the creationof the printingplates,and allowshe useof waterbasednks.The
electromechanicangravingmethodwasselectedasedn thesethreefactors,in viewof thefactthatit Z \ ealseqQirements
and is the mostnvironmentallyfriendly of all availabletechnologie$or the production ofprinting cylinders.

Accordingto theva T ~ S X@aQming Liang et al, thereis an annualincreasen the levelof emissioné the printing
industry. Therefore, it isimperativeto mitigatethe negativeenvironmentaimpact whereverposgble. Consequentlythe most
environmentallysustainablenethod of engravingthe gravure printing cylinder was determinedto be electromechanical
engraving otthe coppetayer[3].

Priortotheutilisationof a printcylinderwithin a realprint shopenvironment,it isimperativethatthecylinderundergoes
a stringentquality control procedure.A multitude of measurementare takenduring the inspectionof a cylinder. However,
the primary instrumentsemployedfor the examinationof a printedcylinderarea3 Y ! Ye lafid@ diditafmicroscopeThe
3Y! Yae WA BV GhEHgGh@f irregularitiesat ten measurementarks,subsequentlgeterminingthe sumof the average
absolutevaluesof the heightsof the ¥4 Xrlostprominent3 Y ! pécgr@sionsandthedephsof theYs Xl@rgesB Y | deprdssions
within the base lengti.he optimal valuefor layerroughnessiRz, is established as A&.

Following a comprehensiveeview of all availablemethodsfor the fabrication of gravure printing cylinders,it is
recommadedthat the equipmentbe selectedor the productionof therequiredorder. It shouldbe notedthat the objectiveof
the projectwasto print tobaccopackagingwith a circulationof 1 million impressionskor the printing of the circulation,the
gravureprinting machineon cardboarde-ATENA wasselectedlueto its specialisatiom the printing of cigarettepackaging.
One of the models isonveyedn Figure 7.

Figure 7.eATENA | ATN, Rotogravureprinting with inlineconverting.Source(https://dcm.fr/en /dcm -our-machines/
printing/rotogravure-printing-¥4T S Qdin&Tatenaatn-1)
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The technicalfeaturef the rotogravureprinting machineare morethan satisfactoryor producingthe sampleg(Table
2).

Table2. TechnicalQ 3 0 - S Yof thie\-ATENAQSource(https://dcm.fr/en/dcm -our-machines/printing/
rotogravureprinting-% T S Qain&Taténaatn-1)

Web%+ th « | u %M WE QZ %IpANthL - WALSHAR
Print9sitch ' %H YDV Z %? 1
Typw Fubstrate ’ %/ebpapw © Ot¥s H6BiL-°° «talliziv qdder
Speed WAUZ %L » 1 °a
Numbw °f% 1 § WpA %S
o p f pettion% %2 © |3 T we (BY4 L Okide

This printing machineis perfectfor printing a givenpattern.In addition,the machinehasa wideweb,whichwill allow
us to placenorelabels on thglateand reducethe time spent on the print run.

In the contemporarycontext, gravureprinting ¥ T “a@plicationexclusivelyin the sealingof multi-print products,
including wallpaper,magazinesand packaging.Despiteits relatively modestshareof approximatelyl0-15% of the total
volumeof printed products thismethodremainsa subjecbf ongoingresearcrand developmenby numerouscompaniesThe
potentialof gravureprinting liesin its uniquecapabilityto transfertonal gradationsnot througha clusterf rasterdots,but by
manipulating the thickness ttie colourayer.

In thecourseof thiswork,themethodsf productionof gravureprinting platesvereanalysedandtheelectromechanical
methodof engravinghe printing platewith the subsequentseon the printing machinee-ATENA | ATN, whichallowsthe use
of upto 14sectionsvith® S O Oink§wiaschoserfor thereprintingof thesampleThe developmenof a mountingplatemodel
andthe calculationof platematerialfor the print run werealsoundertakenThe print run will necessitatseverprinting plates.
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PERSONALIZATION OF PET CLOTHING AND ITS PROSPECTS

Thearticleliscussasdanalyzesewopportuniti@sclothingustomizatiosingheexamplef clotheferpetsin particulaiordogs.
Methodsf givingndividugdropertigsclothintihrougtheusef varioutypesf printingnproductsoducadindustriddatcheseconsidered
Theuse othese methods makssitbte increase the competitiveragagarftured products and brihgst@theonsumer.

Keywords : clothingfor dogs,ndividualzation of mass production, types pfinting ongarments.
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CREATING 3D-MODELS OF ENVIRONMENTAL OBJXECTSORIODERNDEGAMESSING
THE TRADITIONAL PIPELINE

The articleexamineghe traditional pipelinefor creating3D modelsfor videogamesywhichremainsa keyapproachin
developinggameenvironmentsAll stage®f the procesaredescribedn detail:from collectingreferenceandcreatinga draftto
texturingandintegratingthe modelinto the gameengine.The articleemphasizethe importanceof the traditional pipelinefor
AAA projectswherecontrol overdetail,style,and optimizationarecritical. Despiteautomation thisapproachremainsrelevant
due to the combination afechni@l precision and artistic 0 > S geB@rhy theéwold standard in thedustry.

Keywords: videogame,3D model,polygon,pipeline,method,gameengine texture.

y" 6411 16" 5HT ¥@LBE8K#" : " : %ADH#B517HEMAHES5 %KE" . 'CL4K "
67' (KE" @4<F 10466 %4 # < %V | 4 HB62 4 %6 7 %8 4 %BD-H" 517 1&P8 2HAE 2 7 %E
- W%HE2 7 %% @pgline: #4<9" 24"j6#25¢ 715" 6 %B1E/ # & 28/" &1: " #658H2" |

(K#HB.7@" . #' FBI%5 % & 1"7TE%: "H #2 54 %6 21U "'1(. #" #"§ #%2 "W6WF 5 "8l " #" 4
6BH2"7 (24151 BR5 %K% %I 8 %5 %HF5HE%2 1.16'62" 5' 611?2" 55 %1 HIM 6
8 %2 <'.8:986 14 B8L%6 (.M "4 A& @#P2WI6E)2 7 YOEH 6HEKWS B .'7" F "S5 H" #17/
68 %6 " . '"I# 2%%. BRUI M #UMT7/ #UR HT" @ E4<|#14 149" 66Mo%A E'. & B&"
2%. 2A4#'5<[1]# O 2 %E2 7 %%H6 %. M4 B8 <HT " 6% BF5"" : 4ADRA""IEHL" @4" 6
56' %4 | 1 "124'115 1 7#11 ? H279"K@ FELME MI % %8 4 %O# 95 %7 1 BB 16 %FE< #" A A##
63D-@4 %C2 %E2 7 WELSH ' AGBKA6. '(. ' "I 8 %F %%2 4" 1 "181MB1'41 " #WFLIOK 1HZ?" 5-2
5" BMI" 517" 4" 68%<F1 ' ()

P 1. 14" #% %86 24" R15 44 ?2H? 7 %@HE | %#' 8''4". 644 < |HIZ %5 '68M 2 %E
27%E"85%D-1 (517T1EBE%EFKALBHE? "6G4"%84 %0 "@4" BEY 1 :"#"46< F 1IE# " (#L
#"591. 21R" G%HE #4"%5/1# %7 8.9%& TLIEIM' | ' 8 %& SLIEABEM" 9 16 %F'5 7 (
AAA-2 4" 1: #" 6)

PA4%5' &' 2%EREBBS5 @D (515 1'E@: 7 KABUB <BRs' 1 #

- Yo" %A1IT141

- y " 85 9% 4'04C #

- y"85%H.1":"2"7" @ 5%7/E£"E
- y" 85%"''8: " 2" 7 E®" SMTM4LA" 2" 7
- y" 85%VAHNBEELH: ' £

- i %2 1:A%A%

- pl: . #<4' 4

- U #1@4%&'. (#' 46'6@4"®E6'l A2].1

JWF5HE®2 1 9.<211#& ' %7 ' 8 ' 4%66HAN 2 &1 B4 %I"19 1". @'1 A
. %ABPD "3B-A<5" R"T:<A%LH . " 6:% 28MIPD?<5" F' TC'%4"l C1 4 Y# %H
F1'"2' . % 9'}11l: B%MAKE . 1 "517"' # %A %#3DRK5" F#418<1%l."(. #" Q# 17/ !
5" 2" 7 ' 4411701 4HI1" # M BIGAKHT /2B1 1 % " I M: %' 9 '#T A4 T %7 ' 8'"264%A#5/ 1H711
j 7111 WH5<b1E1,75%7/ 13DBEB" A ""517 "O3N42¢ M %G #< C" 41 %M K'
<F5™"NM" 7110 #

4 %@iaft)L] #2 24" s 16 14 <G<B1EITRM | ' #2815 1# UBIAI #'%7 ' 8 %é
#" A21415 %BKIAs<IPI1. 4 1 5C™ 41 P4 " 2" &£&'#A/N8 IHH".5HB 5 B4 %G#B2)4 ' 1 18 M7
4" 6% 4" | ' #':6<"96CAM M ' 54""#6"GANHE %: #' 4 X K8 ! ( MAKK4£%NELLI KA <F "

"9}l 1x8%PpH"I#W2IF 6'HE5 1 7&'#04 ".6:"<E7/ @M'#" A HE" 7/ &IY# 8GN 9'} (1 : :
"4@% ' K1 AI-HE 4" BAGEHAH#T # 7' A%EY #("16™ EL7T%B)M %M . AH" 64 1F5
C%: #k47:51% %y 16E) %71 " 587.:14<2' HA15C" 4AI'H# %K#A. 81 1 [B]HI%W ®
< 121 0 %8 RE HD7 B5HA'WBCHS 17" )

158



| " 1) 4%C8} 1:

L H. " 2" 7 @ 5%HighpolgiL #1"%: . ' | 6T # %7 ' 8' B"161% '9(A(: ¥ HoVBl Dbl
7%1# % S5@WCHP)" " 2" 7' @ 5%A/LA%I/ B "1 AR"#6'@" "1"16'M 5 % # 1
24" 1A% ' AB1T7" A1 7" A2"F6®@% TO6M?KE" F1.#5B21 ' Al4" &#F4 1 M<K
@7<9"2" @' %UC'(41%1C14 % %6678 "F . 6#41UE 24" '@@%I"I91". @1AL ' (

"T7("85BH.(:"2"7 ®@" S5BVAEBZE' | 1 ( #7 @%8 #H?? '%2Mi ' 3DL 4-Mb6

4" 6% TEMEL&WRAMEL5 @1 4R SHO'HA? " B'U@' . #H#A19" 6% 4 EL:
O%s6l. 16@"4 %5' & 2%E2 T %H7TEL85%H. "(: "2" 7' @' " U7 1H?7/ 8587 ( 4"
2"5%95&6C4".6"<F/ 2#' @)

y %9 51'"65 17" 4" %% 1 Mbtlivisiorsurfaces? 4 15 . # %6 94 E# ' AL.": "#H" 7' 4
24" &1".85%B"'4EH"I1# #9 BAEG" BA%BZ 4" | HBT7T5' 8%WES"1' 2" 4. # %EE8 Wl 1
244 %9 " #BEASHIB142 T <BCF WA' .BLF' @ %IH5 4 BCHIME 1B H. ¥4 %
1B" 2" 7"Y@%KEMA ' | 1%7 @% 4" @7TF' 6 %#" GMB5 UREKSATKN52" &1 42 " 4
91 ' HA2D'S?6HBUAMC" 41 % H#A4" T A<ITH NL2HB" @% # & %M# 1 @ W81l . 1S E
| ' 2" 4 MHI#74191@4 % (R4) @4 %I41"9%8aya’ 7 Blenderj #4' 1 %7 ' 8AKLI41'86' C' : ¥
SubdivisiorSurface2 " 8 6" 7 ( K@s1' 52" 41: TKIARREF < E: " 2" 7' @" %P47%. @ %F 16 1- 4"
. 1pE%: 2 E5?7"551 %F L[ 1?7 % ' AD.)}:1:@SEAGME # WA " . EB5B4'%B ' 7./ @H%F 1
@4 %" DE 1: # %)

y" 614BA4<@"I5?2"(G6N( B# C@E".6:"<E7/ 2#'2 41Q& " 85 BD-%( # ' &2'46" @4
| 1M #"2%"% 6 "17% 1'#2 <7 ' A"#6. BN " S/ K #4 < 121" 2% "F6WP . #4<H A1 %BH&' :"%
| 1 BT/ 2BHK'2H ) &2". 8 6 "W SL"H#F ' " 8% %64Y@% ' A1 51971189 HA "HE% % ' A
#4%5" & 3D@" 517' 4"[4.%% C@" @4 %O&Brush' 7 Blender64 1 F'.1:1< 7 / 22" 8 6@%
2<5" FA%9L #BoHAH<%FN %HIL 4' %7 " 7 ®BMES <| HBHE(2"/ 7' @16 YWF B #4<: #
C1#% IR . 4156866011 "S51E" 4BA114.1B1 &' %7 ' 8':4'".61006 HOM L 9GI?M ' 4 <K
" "6 OHIES HRAT 157 M %6 7 GKH'%T ' 8 %&' K)

E#1 1#"I5H@<#2" 7/ 8" B %% B/7§ %8 SHES %BNA %" # ¢ KA1 # %K #@5(%1.7"18

5% I {51'70'} 12 "#38095 <& 5" 8 %HB/L # %7 ' BAXK"I'".s:' <7/ 2 # ' 'p2lt QE@U) 2 "-AI
?"B" 86 ""TAILHE " " #ATLIT?] C AL'S51@" 4VBYL " RK1. #6661 9"ESE<E/ 2A#™ .@Y
91 6™. #418AA0D4" ' 86 "@H:1%WAIMEBGLITLTEF """ #6 1# . #06 AEH%DHE/: # % 5 %4
i % . <22:"1 9%BA6 161H4 "7 @' SY T ) E

159



| " 2L, H. " :"2" 7' @ 5%P/} 1%

it 82" T @' " AdWpE) L] #I'"" 517 IMKSI%( I %7IT 9?2 57 (" 24%
9%8"G™EI"B} 1 HYAL2#G" QE#T6H LT/ %7TH"2E7": @ #H"EIER'" 2" 7/ 8
6' @4"B6'1FX"7)" Al2"#76"@5 " 7T BO H#/%: " F " Fol7#" @'#M 9 H ' | ' 8' 4% @4%+H

B4" &1'.6.""541 " 2%4 #<514641W@WL/64"11l 1%" IRHAL'4@4 "Wwan)&2" . #4" 1 8"
7' @ %rT1#'%. <KGEL"85%WH""E:"2"7' @Q%IHUBMIHKHER" 7|"@ 1I"ED)" 7' @"
I " 510/} 1:"#P<% "' 5% 47 . <3.: 1

| ©3)Li ' 8:"2" 7' @" SATA/} W

- WAl %8 6 E-4 24 %14&" 6 % 8'"19 4 %F ¥@4' %3D-1 " 5 17 #1)B %. 2" 7" &4 %S {IM%(
B# %9 "' 4"'6C% 4'1I31%6 ' '.# "#@"66 HBEL : . #[B]4H/®E " @'#M 9Bl 1 7H06886 114'#5 KT8 4 18
2'6H94%419140%B6 %IJ'WYFS5HES 17/ # HEB WV-BAR] 71118 #. #4'%86 14%:.'1
"L # 4656008/ 12EAB'1U &' A<<AKCAE. HH(L . A <A HIG 1 # . 26FKKE] ¥R #4" @A"%UB 6 14 #
, WF 24 %6 4%. "#W6BGKEA7" @ A IHH B@7<971%" 527 '%. #4042 A#R"C
9 K65 %7 /BLIBEH 71"1 /. B/1" F " 9#H1O11: . #<4''H" 6B 6" (B" 5 OMHI " 7:1%A1. #6 1
O11 1 /5BlIC" 41'%W&"'.E %F WV-" E# 4" 6"%S8 6 1# H1.<IAMB5L%7 / 1#1B:1.18<8 ¥
T #A LW 5Qu7.)%F 6T B (T %@BA6.3B1 Y 5 URL. # ( @ '67%KH I (WB2D2(7 " . "
uuUv-" . #4568 K ' Il Qe [ '214<']. #4 A . #6197 # H¥ K122065 5" | @b X ¢

9" EYF ' 891 @%4 A : 4Abvéraphing)l . 7' ' B %27 % ' 4" @HA4BT L4AMI 1#A45 AHIETR
wa' 1UV44 %8 6 UA#5UT'F<6' 5% 47 . <4 : 1

160



| ' 4.1UV-4 %86 1 4'#:19%9'} 1:

i %2 1A%%%R2 4" &A1 41 5"1 #%.7higlEpoly  %ow-poly A1 44 8: . #<UAHAG6# 4 %5 ' &' "
2%NE27%E2'17/ 8 IKHB<K&N4HH,
Normal(TangentSpaceMapLj #&6 1 #: R # Yo" '41%(# ' UKL A'1IF /| ®BC 6147?71 "5 1871'8
<61l7' RIT 7" @ %B) 1 @R#A %6 7141 %HMHBUE #'"#46"16AWEKIS# 2 %F1. 6 1s2" 61 4
"L #/O9K 1. # B6 B K D'<KD" KR:IBEAB'M M %55"4:< @'1H* %7 1 E)
Normal (ObjectSpaceMap Lj #& 6 1 #: %A # %M" "426(. HE6'%A W %9 } 168@H7% 9 %72/4"" |# 4
. HAEBLT7 %WAK%E ' " A @ELA 1 H R&' ')
AmbientOcclusionLj #AE 4-9 1 7:90064 # %" 1% 1 | < @7BHN " | 1 . 24706 # : " @% D" % D4
"L HUEM 14 <H(1. #85%D# 1 "I %.1. 1 (. 6 1"#DH)
CurvatureMapLj #AE 4-9 1 7:9%904 #'%oM" 24"%5 . 6 1 A4 8%38 @'| 9 1 127™ IM 6@ 1 7. '##H/:
L 4<@7@4 % H1)
PositionMapLj #&6 1 #: %408M % ('s %" 41 "U&'4K' 6 AP" : %7/ " H25"' 2 "Y%BtPR?
| " 5168 RGB-8 WAL WFEB)H®B (BEG,B): "5' 2L T# FEa14®BR™ . XIY,Z. " " #6 1# 86
4' . <52:"1 %BALL |:1%4 Anhbient Occlusion.

| " 5.1J %4 Andbient Occlusion5 71( " 5 1'79'} 1:

pl: . #<4'14"#6%82M £" 4B0-1 " 5124 " . I(WEL 4" B7HAM 8' A1 6" E2 % 6 %4
"L #!I)64111@4 " BWE27 WE217/ BBRIPhysital\BasedRendering) . # % 5 %4 #M 4 <K
68%' | "65 116 1.# %# 14" %% %l "C6 B' ABY%: "?76)85%1" ('#<24" 7/ 89&K#A(H
#%:24" &15<4 . HA<IF1 7#H35 % 1" (1# <4h™ . " 6 1H?'25"'%) 4™ . " 6 %% 8 5 W61%+4
CH<BH<AIRIKE Y % ' 44"16%GHIV YHHA ' %M 16 4 Y%sBWA/: . #LAHR2" 86 "7 I#2/ K1
HPo7 @" 4'. #18%#%#: /. BZ@K%2 M" &186 M. #9RHIE' & 15@8 %4 %' F45" F' @ 2+ 7
8<K# 1 9' O60&FK1I1#" 56].6 ®
w"8 %6 14 B51% ' K' #42"%% 1 A/1.1H15 <KL 1#«<
Albedo! » SAWQQ ¢ # #4 BM %FKBA1 'I'E 6 1s1A" (&HERH# 14" %7 %C¢)
NormalMap L# 1 : . # 44 %M 4 <IKIsT6E' 11# %7 '%2 4 '& 068 JlA" 7 #H1 7 /9L1CG86 1 7' A
2" 7' @ " 6)
Roughness/Metalliq ' Bpecular/Glessines§ %7 / #1 4 %WBRX" 5’A'LB1¢ . # 2Q4%N 17 ( Bos
D72 614 2@7 S 4 YF KR BBLAC ? " 1646%W.%(1" 666K &Y
AmbientOcclusionL # 1 @ . # L H#Y%MBH 1 I < AN ## <3 W /2B41" ' - Gll# 17 #M:j'% )
<162 0 %BA6 I181%H 1: . #<41 A56% )" E

161



| " 6.Li %#1: . #<4145aB/} 1%

u #1Q@4'%W&'.(#' 4'665@4 " 861 FL21" . 715 # %NEM" #" 4%E "l 2" 4#' K" 6 i
H#LD L #6464 " D6 'EFAHMIMH" 61 AHGE/AN" # %1 A4L H ")

y" 6411 BD-' H1# 4 <6 4 " BeHder,ZBrush' Substancdainter8 %A"' #4.7:/" 4 ("KB#H ¥ -
5171EMABH( ( ABEEBALLIBRMIE) 4 157 W@%NLIAHL. #4<DbI1H*H @ H7TH17@4"
ZBrush2 " 8 6 "S71(#1%7"' 68%#4 @% ' A1 41 W@ 47 1 2 ¥“Subdtanc®ainter< 2 4 " s4%1%# ' . #'TLA
. H#<4' 4" BBRI ¥ 14 BEBU" Q4 I FHLT@: "1 9 " B4 %A BN T DB H &A% " #
"Al<3" 9 HI)

p4%5' &' 2NEREBHELS 4 %OD-1#":511 5 AE 51'L) 44" 61444 11%L "1 1#21'1 #N
49%( M. | " RAHA L] HABY6 2HM" R1IS5442H? 7" @ E. . #61#17 O #P0EM . b %l
#"'1 5<. #4""AlGUIHFL? ' AA" A<K?#5B5" F1l. #6661 925K 61" 7 86 %6 %# /%7 /

%2" 7 DBLHPWTY (@4'" 6B'HAHY # %290 APL145B"C'" 6%7] HE@4%H'16H6'6" F:" %M
5HB%@# "204"" & ¥4 1B@7L<HI "2"" @"] %92 5" F1. #2641 &H#P24#H M? ' A'l@4 %-?'

"E) 2" B&EHAUH' 8 B'U5 ' &' 2 E HEVEE' 5" 75F % 1%8 H & Y8KI "UOUHTTOMB2 4" 1 4
@56L%F <H' : %7./# 'HB/H. " A%BEBALILL % 6 3t/'/AAA- @4 HM " 24" ' 8 G@'%3 2# &'l : G#-< .
8 < W7 &WED Q) " %NHEW2#' 6 "O6HNL? "TO@WA Y| H#AXRKBRBMS 7.5 % oA #<(%7 /
'"69<5<QUI"M" TFRE8HT" #HUW 5B4HB8D5%' 'C4"I6H?" 6)

K: 7 BEZL, ?,480>8BIA4 IBt> AB0<t < 0:?8E8R0 > D ABE R, ,5x0K28 7 B
c - | @lpanjis@andidaté Technic8ciencéssocidteofessafitheDepartmesftDigitabndAdditivéechnolog®botuN.V.

Blr>ge?2<.07?]j

1.w%E 2 7 %E %8 4 %YRL#httds://elbrusboot.camp/blog/paiplainv-razrabotkie/; 5 %#9% %s 124.03.2025);
2. AAA-2 %E 2 7 WRL: https://www.schootxyz.com/blog/kak delayutsya _modeli_dlya_aaa igr_polnyj_gajd_po_ai
pajplajnu; 5 %#9% %s 1224.03.2025);

3., . E4 5 4 %CURH: https://www.schoolxyz.com/blog/aaa_pajplajn_statya 2 7 vsyo_pro_draftp %#%6 %s 1
24.03.2025);

4. High Poly SculptingURL: https://tylersae.wordpress.com/2016/11/30/higkpoly-sculpting/#:~ :text=Hi%20poly%20
sculpting%20is%20the,limitations%200f%20traditional%203D%20Modellirng %#9% %s 24.03.2025);

5. WA 4 %8 6 E URL: https://skillbox.ru/media/gamedev/chtetakoeuvrazvyertka-pochemuonavazhnav-
3dmodelirovanii/} 5 %#9% %s 124.03.2025);

6. 3D texturing URL: https://www.adobe.com/products/substance3d/discover/adxturing.html | 5 %% %4 %s 1
24.03.2025).

References
1. Pajplajny razabotkédJRL: https://elbrusboot.camp/blog/paiplainv-razrabotkie/ [Pipelinesin development] (date
accessed: 24.03.2025);
2. AAApajplajn URL: https://www.schootxyz.com/blog/kak delayutsya modeli_dlya_aaa igr_polnyj_gajd_po_a:
pajplajnu [AAA pipeline] (dteaccessed: 24.03.2025);
3.  Vsy@rodraftydRL: https://www.schoolxyz.com/blog/aaa_pajplajn_statya 2 7 vsyo pro_drffty about drafts] (date
accessed: 24.03.2025);
4. High PolySculptinRL:  https://tylersae.wordpress.com/2016/11/30/higkpoly-sculging/#: ~ :text=Hi%20poly%20
sculpting%20is%20the,limitations%200f%20traditional%203D%20Modellifigigh  Poly Sculpting] (date accessed:
24.03.2025);
5. UVrazvyortka URL: https://skillbox.ru/media/gamedev/chtotakoeuvrazvyertka-pochemuonavazhnav-
3dmoddirovanii/ [UV unwrapping] (dateaccessed: 24.03.2025);
6. 3D texturingJRL: https://www.adobe.com/products/substance3d/discover/adxturing.html [3D texturing] (date
accessed: 24.03.2025).

162



678.016.5

H%*7%?. roe<@Fp&s. vr { 4

P9* *TMN® HMYD, HMD N H, %, AUUHOB][ KE
\H®7%?. ro<@FB&s. vr {4

_ 1 BOA>A<xY <57 8:0¥.B0?7?ABE2F E> SARBEF 0O ©
191186, : BOA> AL X SCP[:<a. B: a|

(. >: 3€A7? ,<80W<.:axS 5> 4<?0E>sK :SBABEBIABAC :y AMB2y4d:, 55M> :B. >4 7 % wka
. >< BABRA>, B0GP UG SEAKEG , §&> B, :.vwB0%P4:, BF x 0882.7¢®, 05 <x 82 :w.0 0AB:BS 0 >
. 4NS g, s, <w@5 <B7:sSS@BQ ,.5RIVBBEB> UPBA<2 BAM<: UFAY BA2<S, A28 RB a &>
R<: BAXBOA <A SOBHRE0< : 8B 4w0: 0B WF ALFB<BOEBRG. >5 X :SABERABEEAA >
p£f£qg<@zp4d @4%5 %" GI M ' AM1%S8 1" 1" Bl 2" BRA@LO05 BB @" 484 11M .

6" .48 124H8 66: 26 M" @%B DI 7" "HHEC C' &4 W5 %H&' ' )

E.A. Petrishcheva, K.V. Perminova

SaintPetersburdstateUniversity ofindustrial Technologiesnd Design
191186, StPetersburgBolshayaMorskaya, 18

GRADING OF A ACKEAICCORDINIGHEMMULLER SOBMETHOD

Thearticlelevelopsalgorithrforperformingadatioiorpartof agq + = @tketfhichwasmadenthebasi®f theconstructior
fiM.Mulr8an Thalgorittthaseda combinafiimgradatioethacEculatoalytigabportiamgljoupiBgés
istakemsthdnitialsizeandsizel 04 asthemaximuisizeThemosimportaiproblems savintheproportionfmoddinesvhemgradingpthe
maximusizeof a szegroupgGradation schemes andpsmehresented.

Keywords: gradationof patterns,technicalreproduction,gradationschemealgorithm, variability of dimensional
featuresauxiliarytemplate.

, 24" &2 4"186" 5 1FOMN68 WEWAGCLTE( 2'#5 @" #:""6 : . W4 <-#EP4" 7" @& A

D <11 #OPRF 'AME #/"KE" 66 E( BA?2( ' AA%8 1" 1" F @4 %5 Wk (®). 26T % %7

4" 6% <AI?P9 2H?" 9#A E: . HI''6O0HE/GH( 6 TA## M. % ?4 % 214 "'2(" 2&'"QB %5 "' 4 " ¢

51#%7TA%. : 41H2F. %7 & %8 4 %7 #@" 49 HI6%W O 4 B1H %A . F%@1H%#64 18 "HA:.""|
D7 %5 @14 18 %8 41 8"21' | 41:).) b

-4 %5 YR KBRAB 1. " "OH2287 "(#/"MHG6%( 2 @H W5 %&'."? LIHHL . #4%1 ¢
415%2" [:4"XNWD'4%8 4 %S %H: H?DIH7'. 2" 7/ A"% B 1" Hl<1H" 5'2:)'2 K77
"LH %Mo F%4 %: # @4 %E'LAZ24 T HEYS R&T [#" B TKALS (1 9" Bo&s R"-.
9" BMj #4 %<AA4#'H6 " 5 OB "4E08 Ipl%: )% 17" A'8IHL A'46468.1 #4'24 H8 &5:5" 6
4%81 1@ LEDL 9%:#"H%WM 92498 1002 4" 2 <. : %K H .C(CM &@A%FHWL" '" F %KM.. |
, 14#" 0 %7.85 HA%7H Y% %R 2" 72K1 HB'I4' . H' 'Bl' 4' @K 5@"M ' 8" # wWr2/"
7' @4<5')

w415 . #%W6e7r2AM" 214 %&'2" . BALB 7" FHB7 @" @O4%D%N&' ' 65 IHX 1 E-
@F %: 14

v o= A % g~ e v ow v w— 2 - ) v

- ¢ -

1 9.\

! 4-21'-)2.)r #T7"F"#®I] " %4 %7 74GF18 AL 8111 A'4868.1#'L2 4" @", % %
@7 %#' 2" 67 HDANYNS5 %&®' W ) ."TI<AK%19154%. 2" 79 F18® ' ' 8BWMARLHAF I-.
94 %2 4™ @4 %5 " 2"Y%B6# | %:6"167< KA’ < £

-34.0"' '#©@7 %' %7 " @A '"" 88 %5 UX'#EH2"B6?2EIBLT7 A'8I<L A' ¢t
4 %81 124" @ %:.. %

-56.r AT " 6@ 47(" 68 %WHH" AT "6@& 47" 69 "6H<4 #' @G UAHT "
F' #8/ %A1 811 A'4668.1#4'24" @", B4V @7 %' 2" 67?7 El 1£

-6-7.r #24 " @4 %5 ' 4# 680 ""E6BGl N §%UB®" 4 8" 24HL08G# 7" B #4A1 8'l-1
A' 6"A%81 124" @U%.: %Q7 %' 2" 67 EE4AF 18 %A1 #71 R"#/ @4<'5€' @<4
7' 4%842A'%M@4 %5 47'6 %t %M1 8%’ "1415'2'Hi:IM9?2"d" 1."#%
7' "K415'2"'H::4%E 420@" # 26%M: 67 ( 8# 2( | " QWAL %. AE#]1CC' &'
I

"5177" " E%8418 WE

163



f o s 04
0s o5 0s
v '~.“‘? tas vu“‘nﬂls A
. ™ A & o= lo
[ 83 tan \rl e
- na ’ - ‘
- ) 1o - \
[ |7 \ | 1
/ . (1 1
J ' | / I |
| T / j
o f |
o e 0.5 ¥ x o
< b i -~
GAr '
|
| [ (]
v
Y 1 !
| {
| 22 ol o
A {logs am ]} %o
=t = %
- [ | /
f
- 0,1 jor o 0,1
—— — 3 oM | oas Y a5

"HSH% " >T713<0%1)
®W6108) 2 , 7 DEYS%T.)7290)8)PF% 733 ) 4 %" >0- ) %10

-68.r #2 4" @4 %5 ' H4"6A% . " B@ 471" 69 "@'<4' 8" &HIW%N6'T" B #IALl 8’
I'1T A" B8#2® ' 2" 67 EICH4I17'#/'@K47" @7), H2" 759 18%&%2/ ': '?" 54 %8a"1

-9 7T 6%, AA"#RL F1 " @4 Bl @ 47 "&1T7 L. " ".9"4.9%8B%064 "#2/" 458&7 'K |
@" 47" 62" H:.'?" 54 %&A"|11I4LHS5 A: %l """ 6@ 4 (" 68%WB'9" " &Ke" . "2#.7(" &'1
7AY %7 FLU#E(AT " 6@ 4{H68YBM " #4" Bl WH@ECFA T @Q%4 7" 62" H:
4 %E 42%@1 "1#H4 % . #. (861 8# WAL<KWK)HAD. @"47" 6FAW8HAE . HFL1T7/) 4"

415'. 2H :4"%E 42%@' 124"% < &1 ARE

-10.7 7" 4%8 4"12849%4 5 A Po( YoF " @'4A 2™ ACLENT '#/ '4R08 4:148%E 4 D@ '1:4 ¢
2" 71 BKH{ %7 P " 54 %8A" 1 %P 4" 6 7' # "4R08 4A1184%1"8A2 &" @4 %5 ' 48" 64% . H" E PBb
7' @4 <5"' £

-1011., 5% I1"B 147%. . #" @& "' BY%8 451"8 WA B77 B HG 6 . 4 %8I 14 %HBP1E" 8-

HI2Mb | # "6IH. "B#7% &H6 1 7' A' BROL #" @ P "557 (1""9 7 K5214 ™ A" & 1)< & K 1 #A ##'

. <sl. #BSK# " @R BW &H 7F .% %6 %#/ 8 1 %2 EM2I%M #2 7 %#./6(H2. " :
2" F1 'Bl7l' &H)4A ' ' U@" Po: 761 4?7 '1EB7' &Mo: FIL1 (1 #.9%481:1440881 14 <E

A 812.-4 %5 9%&" (27 1@M2" 7 (21"#1."(s5/ 1k# %’
, 'L?2" 54 %8 § 4 ) 1 .5H #HM@4 %5 4 AL KK
F'R"#" A:"%l "6@" 47" 69" B4&M#"7TI'
| . 14152 'H5":7F9 H#2/ %4 %7 7 Ir 7IC/" 4H)" %/
, ‘ 6<R' '2K1AB6L4?<AB. Z4"E) H" : B&%
A ‘ “#' 47" E' 1ECE
| i e e A 1213.w4" 577 '# /2R 1' A< : #'74 "2E4" E|
Lt o] ‘ , %17 B %A18I(1 A4668.1#M'24" @'UBD:
[ 2"%' 2" 6?7 El 1£
, ‘ al A J- 14 r#:" #4" FBMAR' 2"7' 24" EI
‘ M N 66 1"4#P7" B #4A1 8'11 A'4668.14'2 4" @" ¢
b ool o4 14, 248 M @7 %4 %."A1L#C"HA | <T Bk " 5 [3].
' | rc" 41 '7#/ "X4" ELH" I "shK#®W7 ?2" 5
: b - 4 %81 14 %E
A rC"419%/"B<K.EKALR4I" @4 %5"' 476 %
"8 WW%T I MHA" T8 U@ waA) #". 1% "

bt k1l <8:1"11. 62"9 7 9 BT ' %? " 5L #. (#4" Bl %
: | %. . #™ @' B%75"™ " #4" Bl % #@%S8 1 1
5 4 %8 1"1.4%K%1 % 81 1  HI)
" H#AMBO{ 4 %108) 2
®h" . DEP6GE 5
P 4'21)

164



4

-1-2,34." % HA %8 H2 " 7 %' #6/7 " @4M65"%&""'" . #1IF18 %A1 24('14%s 1
J" #4" B/ YRI'H %7 @4 %5 ' 4% KHBT ' @2A 1'£

-56.r #6 14 ?# "LA9 " : "B E6L1 4 #' T L4LT" B #AADR 4 1D4 %5 47 6%
#4" 718 "W@2% ' £

-67,89.i %A1 8111 A'26'#. 2" 6?E4%. 2415 ®7""H# ] R T7T7/" F'T . y(-
@7 %l 1H"5™: 1 #4<'"6GIHD %W7T(. #Kp. 2" 7" BL"H® "1 " B6 A% ":6™ E. #4 <
p' 4" 28" E24H #5117 #%AA%. #3 4" BR1114 12BB%M4 " EI21' y.71D)5" 6 %# 47
"9 " BHT" FL2#P2/38 %A1 811 A'pe'4r#' . LI/ B™ E2"T ‘@4 <52 "
24" @4 %5 4T 6% A WVI"9 15 €)Y 419 %#/"B<K"K' "OK A:29% | " s5/1Kk¢ BT 'A:
"L ?2" 54%%N ©4 %) 4 RBH @4 %5 B&L'H# " 5 #A<T A2 UK T'TLIH4RL: "] 1@46%
5' 4" @B#/WHT [7/2"9" "B EM4.r 5 9l "BH2" 7 @8 %b W KNI 1H" @4 k22" 4
2141. A'8# HEA%U( % 4 NE 4 %B 1 1%'M "77°1@ A' .H197 K5 %XK4" 2" & 4" %9 #5 1
2" 4%9 24151111 P A'4668.1 A2 4" @ %WB: Y%, T HBLAK' T %1/ £" E

-r C" 412 4 EI#" ATS" " #4" Bl % @M 7Y 18T A .92 " 54 %8@"W 4 %Y -
5<Ks"1A" 41 741%& ' 1" %< 5214t" ' 8 @ 4 @4 %5 BA'#BDN'4 15 %)

— ) , > —

v o= A% g~ e v ow v g - I} oo A o

- ¢ -
I

! 4-3\kf4)'6 H2" 7 @4 %5 %&?4' 1 E' F 511Ef %/ 1141 51%M ? ".5'6l11"1 . 2"#/517/
7' " E

-1-2,34. " % H% %BH 2" 7 % #4647 " @DIA%S5 %&2 ' 9" A:#1I1F18 %A1l '
24" 4%s1 ' EE£
-56.p%: Y& 14#"  %7TA4 "W "ASL'48118 @HA<8 ' WAL 81 1 .A#46681 124" @" ¢

H@"#' 2" 6? FHN7"' #%6 poY: "D4%WSHI : "B E@" 4' 8" GEHNWGT" B %/ "
8 %AL1" C1419"#/" B'<K.K"| " S/1K %7 '?" 54 %&A" & A Y%MREA% (@4 %5 ' 47''6 % |
'8 %E

-78.w" 7" F1 %4% 2%064 %7 7TAL'7T/2™54'1.82 54 %8A".11410 # WEd. . #" 8 1-1:
A' 6"w#HEM #"<4:"%86% %69 7' &1L

-9.7 % HUW(A2 "W < RK#B1 41 . 1AL "H" E'7T' 2" 5418 %E

-1011.y 415 7KK " K' "B 4HE6 @4 %5 2 4B TH . ? " 56 HI 626 17"
A" 'HBI1 1 A'4668.1#4'24" @"LREY

SIS A# %D 8 %. , 7+, ) 1
w 4 2 3  %.0,0* G) %2)
- 035 97"8 %, )B-0,
¥ -{.)
) B
?.,)

1)F24%03 4%. 0
-087? %307G>71
4 %G7, 8) O%3) E»A%902 5 3<%
, B3)?) %v*O0% %990, >%3) % » A%
?) % 8" #%i )? - %7 G, ) B7 -8 27C
*79 F%7837" 802C37%3)5) 2
8%8) ? - BTO0%?) ?2%3) % ">713
)1 , ;08" 4%990, >%3) %902 5 3
% » A%902 5 3<% B-035 97"38
4 %7 G0" . 050 4%F3 B8%20BDY DX
7G>71 -T7% -0, 8C%, )""8743
1 0 0"8 %3 T3 E%, 41
* )F 4%3 T30*7%, 4
79 >30-; % %", 0130
' ?) %v * e
3 4 %* 7,
0% B-0

| 7- % %.
187/ ) WN87- %
; 27* 53

)
-035 901" 8
3$ Q# %b 8 %8 7
: .- , 90, >%7827T
8. %. 7%8 .7
\ 7 7E%875
72 %7, B T87 %78
"5 8<9)08 902 5
B3) ?) %V * %- 35 97
' vDB%\ " L#
"HH#EN{, ) 1) F ¢

— > —

o TN Ry ey ST T g1T71. " "OH287 6L 211 " @%#H 17

NB%I 7", 1)
-y "2 ACH%@RI AA 5B " 54 %8A"I7TH0&: %A% B AWM A" RT LA 1
2141 @%R%% %E

165



5
7

‘@' 47" 6% 7HFA#

Y% <274%. @4 %5 ' 4"

-13b 2 %p#" AT "6@ 47" 69"H&EK14 4" 5" TF1
7 AT4%M1c B %A1 8'l (16 "A'4%8 1 124" @"uB:8%. ,CNHF 24" 614" %4 ( FIT "1
@" 47"624'HL"9?"56H2" #: "#4A4A1: & KE
-16b o Pop# " AX6' B 4" 5" TFL1 XI1#IU%: 'YW P FU2B/ AL 8'1 (1 A'4848.
| 14 243" 8 n®W:8%Cr ) '2KL 4 19%@'%RK : 204 '%5 ®' #78COM 4 |7 # /'7T Bo& : %. M75 18K %’
21415%" 54 %82"1 4 %)
O#" 98" 417 %8&/:: % %E 42@1 12 %M?".5'611"1 # % AF¥KIIB %9 7 "# "1A 15 BE@4 %

4 <IAN14A# L %8P 1 BUWYIFHWAM" 28" 57 17" B 41 @%RK%:%'

LA B A6HY AL21 4 '4X).)
o .l, "
' ,Lin ,_,:"
|\ \ A fo AT ‘
\‘ \'/,:/ " ‘: V / |
f / f |
| / | | ; |
| }' | { / !
VoA WA
. '."' /-" ’,,’ /
/ 7 / ‘
l / f | ‘/. / !
{// 1045
1 / ] |v'l
(V. / M. 1.
"1 2 == —-
D
"HQHW , ) 1)
Bo9 " . 7-T7*)802MH<ETWDBY G2 B3 O%
. Ty e T e S . #%: "Fl<s1l. # 6Z"(I1"#B/(R " | " @%B %o 7"
5:): 4" )

" QA BBH""2 " A5 168U /A ?PAD.EHT 416 B4 ?<AB.SHLH BT AL 0P
'24" E) %) 2" 7T F" B 4" 6 %H# BHAK?

# %7/ %E

-0l171.
"@%81 14 BYWT/AFESHIC" 41 771

A%. 241 4 B836%" 94 %8B %I BIH #H47 '9H7@s 4' 8"
9" AL

-34.w4d" @4 %5 % VBT H® LA %67 Z I
-7-8.r #6 14?7 '1 E2" 5 4:198d 60l &t ' I OGrUA#T " B AAL 811 A'46468.0 A4
@24' 8 WWE%
-d%)#6 147?27 'LE2" 54:1%4 606 ¥&4"7 9" AY #7 " RO 1#I' 9. @4 %5 ' 4 <.
AlA4 #3 FH#DNL'4 15 %BE
" YR B HOM% 5 M @4 %5 476 B % MHBL1L4?27'1E2"-5

- 17-18.r #: #4" B/
418%41 @' 4 8" GRATGH 7™ A28/ A1 8'1 (1 A'4668.1 424" @U@ B" 4 #7 -

"R" 54178 % 2K 5 4:1824 %" %BlI'# " 'A6 %1824 (| " E£
-1920w"24 " 57 17" "2E4 " EQA H1"4#?7 " B #4A1 81 1 A'4B68.1HA24" @WHE
-J221.r #:" #4" Bl 9% @4 BI114 #' QG UART " BB #H4A1 8'1 L 6 A 44681 1

"@4' 8 1lMop 24.M @7 %%. ALE" HI <T71%I" 5" ' £
-w4' 7" F24" @4 %5 45 BABT RAK DM " 1 #' ABRWAT "I <BI 1S"%(" §H1 "

rC"417'#/2K" E"Il #1" A20,/A 1 4#1"8A215" " #4 " B/ % - BD'% 1 # BT ') % % |"#H%

26 %F24" 614" 24 ( RA"EPW) " BD4%BC"N 41 BN H#BT'AB%WO6 14B1 " £
-2022.u 8" A2024 " 6 B <i@UB I L #"HMA%E. A' #HEBOL4' 2(RA'AY%? " 54 %8&a" 1

27Ke.17" A'81% A'4068.1#4A'24" @'UBDE%
-23y @4 %5 A ALUH@FOHd 1sD1A#KTUNELAL % ? " B'II11"4'%H /[ #1 LFB XA
D %Il A %524 @4 %5 4T 6 W 6@ @'(" 69 " HK" A5 w141l 1BHY 752141
1AL 5<(@0E2.r C" 41 7'#/2KR 1A% BM" 15 '#" (ARO" 23.
- H#"BMET7"L" 9?2547 R/ S. (" 5 I HIEPAE 4 %E 1 GHM"HA& 11 HOM % @ET
18),: " # " (466 ( ## A(6"4B0s 1w" §) 4 B%ST# %ANM" § HA23% 9B %9 7" # 1AI5% W14 #1

6 1. #4ER.)

166



[ /g (IN-TY W
f /" | f |
| / | / | ‘
f / | { : | \
J { \ f {4 \
| | / vV 1 A
|l ¢ ' ‘ ¥ A ‘ | '//‘;'
/ [, \ £ L\ K= \
/ \ K // || ‘ K ‘ \I
‘ Y44 N A\ : "l‘
& f —‘I 1 [ || ‘ ."“ ! I\lv 'llll
[ | | 'll \‘,I‘ { 1 I\\ \‘
[ | ’| 3 ,' t b \ _’—’_,l\
| | A 7 | ¢ Y4 | A\
g ) ke lee | \ZEA)
f | [ X
’ l 4 L ‘l 'i_; > ”
} . | | 4 ' — e
" " |
§ ’”":_—;":-{ — .l] \
LA~ [ 4
|
|
D
CHU#%{, ) 1)
&9 " . 7-7*) 802[BH<EWDBD G2 W3 O%

. 5: 5%AD: | @A LI512C#24(2" 48&" -
The ti(47°6):)
. , 17-24, 1825. ©' ' K71A%?" 5 (131@)
o b ' 4 %E (B-ED)4 %8| 140686 17" 27 7 %! 1-5
f /¢ /A RN T <AW" AHEL #@4 5" £
| /77 A\ 1827.7 7' " %4 11824%# " #4118
i 26# %: F%5 7' " #4 11825%# " . #.' (8 6-1.
g l | 8 %A1l ' KE
t 1228.7 7( " 24 %21 "'2(" 4 &' "EA: %AY
| 7% 2141 @%R%GB6L Akt BHT 8T " B #
, FI18 %AIA#"PAML # %7 '?2" 54 %&d" 4 € %} |
W/ [\ 7' 2K 5418 %M75 1B8K%7 2" 54 %8a" W4 %
oA/ | |4 [\ jH"B 4 %7 %5 H%lA 81 1" #44'%B 1 1
i s B 14 %80 L hLk)" " HA%8 | " BB BHE! %D@I %5
‘ \ &' 51#%W7'4" #] A'T)H % HIB6 L. %l HI1
#4<5" 1167 (1#R"(2O'M" #" @45 4<

A==

uno

7' BT (415" "H#4" B/ BHE' 6% %
; | A" 6%r'5( PE% HE" . "B2" 7 I"IERT 86
' 7(L# H#HAT T4 6CAH@< B %& 6K WA 6 ¢
2 ‘. "CUABXA" # W RYE "R HWBH! 5
slls @4 <22 A" @BUM R"'T "284K. #4%
‘ % 4 %E 4 %EIplo%4:)F 1 67 ( 9# 7#4<5" 11
" # VF%E%1D)8) 20 #%: %24 ?" 5@M%5(° 4T '6 WAL, : '1:2'% &
6" 4" # ' 1 %)
) ( R A A ) F
S 12.W%4A %7 7 TT/ VL4156 AH H" BT W # ) K617 AL %6< BK KA1 8 IKL
A" 6"uB8 20" 2" 67 El 1£
-34wW"24" 5717 "2ELA1 @#OBH'T"/FE B %A1 8'1(1 A'4B68IHM'R4" @ ¢
WBS8 .reQ" 417'#/'4K. ARMM"8AL. <" 24 % A7" 1H " . ' #1P/ 54 %8 ©4% %) k
D ORWA " H# % DALA 1 2A%MNT TLTI? 4% AT LM B %
-56.7 7 (" 97 K524 " A'EA & " . ' AR %1 %2 254" @4 %5 74" 6 KH# IR
' B%" 5" TF®H 17T ARS< %A1 8'1 (1 A'46F8.1#4'24" @UB8% ¢ £
ST CUAITHIMRT BHE%" #.2":1% S/1K %7 2" 54 %&@" 1 4 %)

|
" 1
- 4

v o= A % g~ e v ow v

4" #

167



1
#1

168

" WH %49 T 1T F3 42
®%. 0, 9 < E % 'DE&FI"877G €796k

voew A % g~ ew v o v s - —2 <? 4 ~vA vt O 7 ~

1 ]
A 1'-2.)| TL)/oq:. CAB# 1 AGEH" HHEE %6 s 1. #6F(1#H#. A WBN 124" @', B4%
@7 %% ALET B <ITI%" 5. " # %B/I0(C BHA 1 A'46468.1H'R 4" @', BABHT " F
5% 6<1K7' &'l 4’ @G U4AE'H. BHL"EA™ ! Y %6 %E
-23., H. BEKA" <% %6 . " #] 8" G2 %GM0" 81 1 A'4668.1 A'2 4" (
8 %:2 8L
-45.p%: %" #T6HB147? 1'EF A% #AKXKE @ %5' 4 <%#B. ( %:6"167H 1A’
715" 6UWHRTIALY 1AL # 6" ET "L YGPA H# @FT 14T R2I1E& 81 1 A ¢
4%81 124" @, 4% £
-56.-" 4" 8" #%N/s 1% 1%7" @4A '"86 .4 'LE F A% #AK? %6%B ' -%:
6 <E1l7"' A'" #&<"M"%(# %EZ'(8LI#1 A'4608.1 A'24" @'t D) @" 416 B4 ? ARK"#:/ %#%0
51#%BN1'4?A%.EHS: %692 " 7/ 8'56% W71?1" 54 %&A" 1 4 %E
- Bror# " #4" Bl Y% @'F A H: YU W6 %' 8" &RATeRE 7™ HEI2#B1 1-
6" .4%81 124" @'nUBANC" 41 ''#F KB."#/%#R% | " S/1K %7 '? " 54 %8A" 1 4 %E
-78., 17" AZ" 05 %8| 1M4BRB | 1KkE617" A' 6%1LE GMWMET ([T W? ™ M5:1"- "
#" 7] 8" @: %' F A%. H! %#PA 5'<8I#1 A% /. #' B7.'2U " @4 %5 ' 45164887 'A E
"UHTT FU#EYIAT2 7 KOS, £
- 9-10.0' "K 8%97 %2 ¥41. 1A '#HT6" E 1%147? 1'EF A% #K?2 6%
57" 824%04/2'81 1 A' 8%8KH1IR24" @' rBWBTC" 41 7H!I #LI6HT %B1#UW<£?2%
"6" . . #%: "6HA!I ] WHI1E
-, HT AL # %R @53 B%' &HB I 1 (6AD AN ?BT BB W &H # %l
1" 81 1: %:'BEM'' <0@" %: 761 4R7'1 B7' &HE
-J211lly" @7 %.1#" 5" 1 #4<" 4" 6%4" BMBHRBR #' 86/ 1.4171 . # %Dl 8
1 A 61"%8#'124" @', B4BE
ST CT 4 TL Y %G B5.<"16# 1642 KKF KB #<: dR% 415 ' 1E
P 4'89.p %: 42" . #4" 1 F AN% "#' %% DOWH#" 52)R K7T7IHA'® 2" 7/ 8<-EH{
(A%.2#4" EQA HA 1 57%Nb. <:1"#2 ' 41"16#6H A2 25" Bw4 ' 7" E":#/2' 4" B%. #@K%5
4 <1 |AHIEA #AKE %6 %N s AL % <: %Bl1 B14181A7 "%<: %6B 14 I5C1")41 "
7' "W %H#BM K5'0(4 ( BB 97 MR 415 7T1E#T6" BWwl)4 15 7TKK2K " 575"
41. 1A1 "'F( A% #/: Ro# NE
-J" #4" B/ YBRIT  Y%H%. . # 66" HH# 6 1 #2 HIBEE4 " @4 %5 ' 45 164047 NHEL !
2! U E
w"5 7" 44: %4 %5 4K BHEAHM 6 17 '2A61H . "™ # Do# %'t 2" . #9861 1# /A 4848,
4 2HA?' 8 v Y B H#M %8 I BKBG I L # %60B( L # . ?" 55" @WE 4 L@ 1ly4rBEle b 9
7159 M6"1IEZ " Al " FE41 1941A/)



'/;\\\ t .
/‘ A\ s | o
;,“ i ,’!' h
{ |/ L
o /TN
] /Y
I A
i | | |
l! | |“
‘l‘ | |I/
| ”
Ig I !}f
||| “ |||I
I I | :}t
I I R\.‘&':rj
[l i =
b\LLI, \J‘j
D

"HXHEW{, ) 1) F 4

" opEEpT) @7) F- 2 e

%%. , 7TFO"
"."OBTH 6 1'%IH #'e3' @ # " 16 %:1 18t

TTR4"6RAN @4 %5 45168807 RHE" 2" 4 &'
Pl H#MNEM ZHIS%6 TEH#AHR A" 1 &% ( 9.)

D
"HYH#WNI) 208<%TO3"?
1 %" D&6Y0 1 %0886 ? ;1 &o%

> %T

%009
169



w" . 28" 61244:"2" 4&" " . %T B 6"l @HFBOE 4 %O Q4 W5 PH& ' ."? 1 5 % BED 5
4'10).) 17" A21H11 1s1 ' ¢4<##'AB2HPS5 127<1#'181 14614#"'":@74"' 8" 2 #%
151 ' 8H?A ! 2" 55™ @1 # '#A' A" B %E 4 %@' 1wM4"j6#) 21" 7 <A18 WAL "'j(CC*- &
"@4 %5 B85 1T7THW. ' 5%?" F511""(# AHCC' &@4%E" AL12" QA "? 1 N@%PS
"Y1 1K8. AL, " HFHITT7 (") 24%61870@46 W5 %L’ Wi2M4A <A F'll 2" .8 9%A1l
A <@7 (K#. ()

o o=

on “
s ] S ‘. oL
Nr— - f : p—— . fasos o4 o o
ar/ - LA f - os — 'y " -
l.(:Jv - Al - N a1 st astess Y ~ y
-5 3 A\ LY o Mo
b oAy \ o N am “"‘
al aow | J / You aq L0
ar 00 on st ol - 3,
st ol ?" o] | " |
L " b S t
, T S
s s opo] L faa: § |
af ms W S /om) ol =1 ; ™ 234
‘als 5 2 \ ae
a2 'y °J | | o» L&
I 1A ——— —y -
, R . | | ‘ ‘
| » |nar |
an |
- 1
| LAL) |‘
A [ L) |
/ \ %o ) [ |
/] , wo | l [ | | f
| } & at P 1 ALY L
r \ - | 1fas 1 5
. | ; b e b .
o4 . . 214 | ot |
\ T o ‘_'".TA' - ) % ‘ les =
| . - | g1 v -
L - ex! Lt |
| \ | — - i | 8 . | ][‘
ax \ | o \ | ~NY N azs
oa ! o | | fos \ | | o | N %
- a2 T | | | (4 |
fad r \ [ e | [ o
on | Lom | | — [ | — | a's
f“" fana nr " .‘q“ 0%} T oy ——i_l e —d_[ 8
2 ast los a2 i | 1les | { o3 '
e R R L e | e o

"H#S$ZH%,)1)F 733)4

PY%: " D4 %I DB %B&E: (BAPKABLIHY ( | 27 Kss.1. #6.<K's.'"29462" 4&" "
Ul'l 4%. RU# 2" £&P" ' .. "% CC' &@1%BWE 517 /7 H? B1. 21 A %6 BI#H 1AL
" 24%CT 4MALL 6 51#17/8 @6KKSATD: 1vHHY 6 " % (1 @M . " FBA MI %8 4 %9 " #
%7 @ 2816 "SI HRI 5( 9" (C' @44%BEL'T'T' HBEG. 19%8 | U486 1 @4 < EBH Mo
7" @ A1W( R THAL? 100 %5 %&'S'17[ " H? #41<" RAMER/A"' | 1244 %8 4 %9881 1
4 %87 A %B@%A()

Blr>ge?<. 07

1K, US8<PGA?: "BH" &104 %BB&L": "I #" 5' AL . N8H7(#<51 z#i""666)% "u6-"p) ,I
2020. 38 )

2VA? SAB4 %5 B&': (AR) 92" 1"BD7 (I# <51, z#i""663 -z "~ 206. 113 )

39>05F8x%: 1H#HWN7 /" ). #4<' 4" 6B 1'ABYC J K77 14H I®))E " uw| £Lyr j-
©u - 2044.112 )

4. JasmirClausem.eitung Schnitt Technik. Gradierenvon Schnittkonstruktionemler Damenbekleidung. € T - Q.@HFbluch

- ) 7 éumcld! YO 20R3VI2565.

References
1. Nozdrachevdl. M. Osnovyprocessaradaciilekal. Metodicheskiaikazanijadlja studentowUZov. Ivanovo.:IGTA, 2020.
38 pp. (inRus.).
2.levlevaR. V. Gradacija lekal. Uchebnoe posobie difadentowUZov. M: MGUDT, 2016. 113op. (in Rus.).
3. Shtigler,M. Zhakety i3 $ e KoNstruirovanie Sisteméeroja- = Mijulleri Q; T ®1) JeDIPRESS. KONLIGA, 2014. 112
pp. (inRus.).
4. JasmirClauserbeitung Schnitt Technik. Gradierenvon Schnittkonstruktionemer Damenbekleidung. € T - Q.@hfbuch
- ) 0 éuncl0! YO 20RM256s. (in Ger.).

170



655.262

* BB @<?p 4
9*+9*: DM** HM*NM* MHUVB DRIBFKN

\ * %B @< ? p 420253 5

I BOA>A<XY,<.57 8:0. BO?AREKDF B> SARBETS 050 :
191186, : BOA> A X CS<bF4d <. BB: a|

| BB, >( Ww0:a66€A. E?: AXx ABB> . >ASKA ABDRI4 PA: ? BOPA u>0BEML > <
C 0 >: > ASSBOA ?4B00A D GB, 0s>0..aE B : AAGa: > ASEA 2B <, <« SER] x ?AdobB BESign.
PEG @zxp4 @0°# %# 1B/ 16 AdobeMDesigns 14 . "¢%. %M %# 1" 1 1)

AV. Svetlova

SaintPetersburdgstateUniversity ofIndustrial Technologiesnd Design
191186, StPetersburgBolshayavorskaya, 18

LAYOUT OF THE ¢ G) g G cDEARY

Abstract hearicledescribdeefeaturas readindiarieandcomparpsinte@ndelectronieadindiariesT helayoubf theadult
readindiarydeveloped in Adobe InDesign is presented and described.
Keywords: readingdiary, Adobe InDesignlayout,mindful reading.

i % "6411 A#Y2"L (#" 24 %8" BW7 " BIEF@KHH#/? %4 %: # 1 4# 8AR8GAA 2'((#'

P TKALGHI?21#1T: &SHEMHAL " . ("#L. A1 #E] &'4%9" #%#C" 41 %& (182AM6 .HI1" 9 ¢
' C" 41 %#" 8 %& GEBBEY 1'?71 " 7" @H(.17 "264" @"'<: #A#H1 "2A'M | %2'4T | 1 1
Y%# %: FAL%IH? 7/ . #H?24 2" . 78" &' AL<SFS5®" #( "B2%. 24" . #4%. ( 1I11'5E |

. 415, #8%1 7% CE 41 AR’ 1 E

y415. 28" ' 9415894 "H7?I 21 # D#H &1EM. #4 <1411 B#1"2'4( 9 7. 1 7THK A% 1@5
A" #%# 17711 %('8%RHL (9 "1IF %M # <R'%#H%# 1B/ 16", E %) #" ¢ 4 1L5Y% IHE# "
C"41 " 4" 64 /" #H{<4dB YA#I @®BL. 2" D<7 ('4 4HIG8 4" NEBEH#A'4AH# %# 17 1E

w" B #%# 1B/ 16" B-E 1&" : 7" 2157 "AGLZA I'® | %1 # #(L | %HA' AF1%#: 198 (P0.
2" ) B %I 1'#:4'" A" #92. "I

-7%6" Y E91 A" HEUBHKL 7Y L6 @5:7% B# 8( " FC™ L #1 46 619%6#2/1 A %# 7 %b:
"HOT@RLT7HIOOM # #5170 PH2 L1 5#TT@MN] 1H2:4" AT # %1 HMB ML, # %627 (.('
A#1 "®B(%7/ 1EB&K21: #' 6<)

, . P? 7/ 8" GAWHHIWHIIER /| 16 ' I?" F 6" 7"46%8517%6&A" 7/ @4 £ 22H5<5 "' 416

2" B(M 9. #HO6ELT7 %@ Y5<85" 16 6! KAL19' TE4L4" C1. . "51%H/NLTIKA!L

S'"1IB(" 7M<S5IC"HH 7T5@®) ¢) " 4#AT A%# LB/ 16" ?%BH621ANR4I"BHE<24&152
7%0@BH1L A" 6HBE524(9" "' B86 %@4 €H22)

Pp%: FEs1l. 56"%1L#" 6C"HI?A Go¥B015 ' {6 2L AM# jHE : #4'E7 1HEW '6 %4 H
4%. 2" TP0@UWIBH" 17" AL12 467 "1 F'1" ' 7TE9RE %# Q" 4%2 4 Réaded.meBookDiary ' # ) 5)' ¢?)

2" 1 " d/"KHES5" 9 %68%2 .. Mo# | 2@ 2 TKALGEHIT®B %: 07" AL (11 5 %&%#E0
H12" 7/ 8" 6%HAUBEHB'%Y: 71: #4614 B(HENM' AH# B" 2 @A UNHA™ #HH# 1 7% . %7
I 1 1B#%#4" 6" Bl " F 5"7(&LE: " @%R4' | WANERedded.me&C< : &&1 :: " @( 8.

T 6 HO "SA%HA " A# K %EBRb "TK Al ## 66%5 &91%6 781%I' K#4 'la)w4 ' 7" FBooKDiary F 1
2" 86 "HI"(TLBEH'O 4 B6% / 2A"M. # 9668 1#272<( #' O %TBT /% E 1EVhS5REH2HI " A#'1. ™ .(# %62~ #
L% 1@ 'b.9)e)

171



22164 - e

® Twees Barys s Merm Assam O wer
" Esa 6yaywero Dodeatlusmne noisey
- -
v
—
LT Mgusars e .
Fo——
4 Npodwne
I~ P
(=1
3 v - L - "

"# %S # %A20?8, 733<0 %5

) &@6° ) E 8 %E w &%.w,« #2 T /a5 % %
JA" BT @ .M" 7/ 82 BA# 185 | (241" | <s21". #%66 1j 7K. #4614 " E

24" %2 L %" 4 2R | K'ADI'<DT7T W% AREE B H# " @'THMLI@"'WR" 7T "M <A 86" 7
6H4 %8's#b" 4A1. 5K 5<%B7T/ 4"158#PB%4 @4 %C( Al7 L 1'114#". & "' 756 : " 4

, 5% 4'0B9 "9KBLB1IT7A "1 %R 1 A%#H 1"4EAT '# %%# 175 .16 @:"%9 1 # %#"
#' 2B5%( 67 ( B#A( #H' 6" "2# /16 LT E6#1]I 7" F " 8b%5"'( ""94%H8<’E

5 16 E#'@P: #"91} (. F'l14". Y%. E" A ## %16 @R% " 5<: ®'H Al #%# 13/ 16" 1
4 %8 '8 %# 167 T KHABAKIO (7T HES 4L @ A< @HO" "1 2" 1 %R246) & 46M 7 K AGHKLAO |
@4 %CH"j'| " &-2®MH. 7- @M%6@LHI1" ¥ P65 M @12 .5% ? :HL 2" "1# #<H#. #6 <
O%SE. 1AD"# %# 1B/ 16" .1":514 FA#HB <K< ' ¥ %6 7{ K6 # 14 Glg 6@M " BAK 1
(RO 4 @MT7' AL# 4B -STOAB@LIHIT-'TOM " BH%T /- @ 4 %# ""51 4 F %" & BY ' %
24157 %@RU# M"LI4ME J 9(d A@ABEY 5 %# 17 E. # @Y B57 %@W6K# ..'"K 2" 1. %
L H %B R, <#.@BCGHCHT ' Al #4607 8FI@HA™ 16 M6 H%(T 7 4 %#.:""511 4 F %5 " 9 %46 7
@4 %CH"621A%#T7T1yKEP#A® 9)C)

SRR R R RN B EEREESNRRRE R ! FRE RRNE 3 ( ARRERER R R R | ]

bl
o o THEBHHK
)
)
"# %A# % 05) 83<0 %5
) &6? 7 - . A @bere%e¥B %B 1) 8 BA2?C 287!
W' "1 7%, . A%A! WRUBH#1TY .16 2 W'HE . ¥ % " 66f # <Q7 HIHMKYE' A

A" #%#1B/ 16'LL"'514F%sl'2l" 15"%4H 7 ' @LDRBHIECLAH#L1A41TFEFEM . #¢
71 2H12<7( 2 'HI%# IWA'II' DA% 5@R%" 5<( 87 [ K #(%# 1B/ 16'57:C% %#
| % ® M6 #%:''™6411 2" .ELTM %BEM 7" MUWLIES540 # %# 1B/ .16 T#
4 %8 B " A%BY%: #1A4# BIKMWBE £"7T4HD."%I''2 " 85 %7 M ' (12" . 415 <#AB #
6' 2 "85% .'7TWAA"' #%# 1B/ 16" I : "HFL1E 4'3).,")" #7' A%WF ' @661#" 42" 5 F" ¢

C@24" A# W6 H( NC" 4172<7 '@4"9BCN A %: " P. #" ( # OTHT24 6 A2 H# % @%ABM [

172



L% T TNl #B¥ S5@ERG)# %H LB/ 16'41%8 %W "24"" 866 " K'( KWHOIHANT-'
F15% %6 #" 48587 7" ' HE6"@AL. #6 %)

| " 3.0 #%# 1B/ .16' E :HF1E

Pl " HAAE A" A% """ 24 B8 ¥ %6 PAH &HP8I1 " F ", #%AIEW?(" 5" |
4 %8 4 %9 " BHD: 1LA'"#%# 175/ .1:6" BE"W)( 8.% 1" " #" 41T E" 7 " &124""% #HTK &'
H%6#" 485 %p'%E)M: " #" 8HI? 1?2 6 %#400485 L 7""#"M HE 1 4 6% # < @ %A %B6l. 1

2" 7/ 8" 6AGHABA 1B/ 168 ''2:15"6. #EOLH@LWCOM J " | | 1 #%4" 7 "GAM '1 @ @K ' |
214." %F®)
70 %8A4%I" M. #61 % MO %HELTS .16 BHTEHO 4% 7. . ' BIf % 1@5C

"85 %2 %4 %l THNHALHAGLAE" 4IL%REL" 1 H%E&" F 4%S8 24 HULEL 4?L911 M
" F LI | 24 %6.9111 MLEL'6L | )HO " 8 <. 7567 9. #%:"" @9 240 %l BEAE%E/ 1E
2T 8 SIM (()
TT7( %: BAB6 "ALHIRE 1 75/ .1:6" GH:TAR68 4 %9." THIYE UK ¢ %k 4! '4): )

- 71626(7 L9 %" 4 %8 DBLBIR" 7 "1 C"(41"%&NH8 6 9066 # "ML M 2oM
A%71" &#1 " ("E " #'MI 4 %F K4 12%#" A" # % 85'%D"'9 €1 WF8BE W) 7AN

#4" ' 83%%<EM" ' P"QHTES " 8 UWALEH# @%' @4 %8 W12 15 # WIF211#4N
Lt %WRET M <#4" @I M. 7" S@4 <BT7"BCTEE 2" 7 '1 C"(41'R&"'?" F' ? @
'54<@ ? @B "7TAKBM 12"114 . "' #HF5L) £

- 24%R%7 LI W"5TE%2" 7 #Po: A Q4% &' # %RHANIHE ' .@K" '
1 #"A#E %#] PM&E21M%ET LI | L M# %4 ' ' ®)

Nmtimuner wirEne Iy 27y SAMI CYMTIIE YUY WETIN
Hamwan
; Tl e ot A 4
\wrog
TR it
i i
(p— |
Qs “.IEJ e @ v sioie anmops L) 2
- A
Cumer QOO0OQ ‘
Ihepormman XTI OO | ;-
Y
A

Mg sty g st SOOOO

Crtucamas sopris QUOOT (CLv

Amepcani caw OOTD |
J

A G TR T ST SRl Trssian (1wem )
e T =
Secaonst « Bacwseseiny » Kosscwrapun

Cannest [asmitt reprod

| " 4% %: 4 %86 "A"#RE 1 75/ .1:6" @

173



p%: %121: $oHAWF PAM . " | %B' M#4" "@&1 ' 62R# #( 9 B7. /%7BE %BHS5

@" 4' 8" H%TZT'"F1l . HLZ5 12A"1.::¢"M/# " ABME 1 4'%8 4 %9 "GA"' :&%8 " " 94&B !
2" "BI#9RNL 4%B3T7' %. Bl: #H@7) - ©OK9' RPHE . " - ®BR AN 6 %9®< AB %L '
2" 86" BQ&H: . 146104 HIM A HAE %#21"7: K%8 %" 9/2A1 167 1: NHA %D/ BHI ! $#.

K#4L %851 Y KF1#®7 6@IHE"E®M 2 H36" 2L &K1 ' 4" @%# /R "#WA"' # %RL 7/ | ¢
j #56%. 2 1:: #9%@%B 5 W7 Al BH< '.@K" ' H#¥E"AHHA NELAR®" 94 %8 &'l #H6KHK%"7%® 8 ¢
24" A" #% @)

, D %A1&EDBA"AL"'BA'AT # %# 1B/ 16" AAHTHHI 4 DUWH H#L H/ AEM2" . " 9L HS
5% " KI C" 4'# "#®20246 @". 2" 7/ 8"5%1%W D@’ 8<%4' ("#-HWBH16 2" 54M |
s' B%2" 7 1l "KMAIHRH#s! A (PYWHPBL' %2%. " 9<28K4d ¥ %6 'EQNE' 16
2" 86 "9TH.1#HALEH# ' C" 41 Y8&1IB)5 UPH. 2" 7 "4PA8 5'6(H9 @ 9& 197 « K" 9. #8 %7/ 8"
D 7TKATG6"CE 41 860%2" MB" 7/B" 6 %#1711)

w4 157" FUW6#H@%4 ' 8% H6 "'9:1% 21 8%6 BNF54Q@% ' 8" 6NHEAX: #KKI
"#6" 4AA1 6" OEAHSEMBIOACCL: #' B4 'H(# HI#4<ISTTA#H#1%#171E)

,5 16 24:15<. | 164268 6™ £78%R " 7 '1 C"(4 1 "%N&'""@W?.)7 1% 4" #4 % '

5 16 "#6%5("#A8517 A4&" A' # %BH5) ®

L Reyapewosn

o Miiman s

| ' 5.% %: 4 %8 6 "MNSHRAIT VR &" A" #

L. # T AW %E 175/ .1:6" Q@M TM0: FU18 5"00 O6 F BAM 15 #I Bt A" A%.E2"-T"
H77K. #4%&87" A M@ 4 R #" 41" 5% " #"2 " 66 "84G 11#"GO/H K %8 6 " 4 "9H™ &)
TE#A4%Z! 5% B"SPB(s <K' 7' '@ 8B5%46).)

| " 6. %: 197" K. #%# 17/ .1:6" @

2 9%: 185% HZ" 7624 " @4 6601 4 JAdabéinDesign.” 7 (" 85 %9s @ &1 # @661 BH# %# 1
0 "E@"16 9'H:7%. 2" 7/ 8" 6% 4Kk L %EF HG-WAR2 1 # #BR) QO THBEH2" 7 2" H" s/

174



Y HA<{WAER <@CALEMEM F214' | 1 1 7'7KI # 49%88 7TE) 2"461:5% # %69771" : "
U %: FBBBY "BL" A DUAMEE 5. D" %" S/ K # 4 <1 L%HFPUBH@)4 %RY . (KM . # 6

B16"2H4 NR"E "l 2 VHBMFBHO 7" B" 1 Ms VAGH - (KI2K#A141#%. c2"6.%7 1§<|
C " 4414881 EC4ATE] %)

r#l L#%: REMAL: <" EIS7# " 85%"'9( #6A' # %P1 B/ 16" '21: 1 665 "(.-#
2154<@41 @4 %2 B H7" FL418%: "I6'HP %8 6.96#'/9 "4%6. 2 4" . # 46% : (#1'|@HBAE
Al. 4'15 %inkstape@4 %C' A"l .7 %E 5 %57 (461 1 A9 "FlHa #5 )

W'l 1 2 %64 RO % "SBWIEIM #5 '#AL17: (S AR " . . ' @ . UH %4 . SHIGHL 9 98
97" "H#I1B@WOBMNA' #WHLTI 11 SXE' & %W "BAA(. | %t 4 YR %I BAL 415 BA" EIl %" .
| %&'I'HM 7' B " &2 EME ' BF52'@" 715<.K's"1a@ 1 7<F'% " 2 7'1< @7K< 9 781 % K
6#"'E7' "B 7%zF1) 1Ks'<E. 6' 6" 5HE %8 HBEREL(#H B1 . 715 94K SAHL# %# 1 7.
Sl < [BM& ' ®

P%: "DA4%B" BM#LB/ 16'. 1% "6 (R.7A"2<7 (@6 H1 .'41KBS4" . A#Z2M

| " @QBIH#A] " 4" 6P # <48 YA#I @"(MAM<':' F24E5<2&157B0%1#&. E"4
| 1 ##6: 6 @5 B 5 %| %8 % %9 " %60# " KELHS L4 ' 190 HAH % %H# 1 75/ .1:6" 1@ FB %HL.F# %#
2" 1" s B6A#U'% %72 B"LA' #W #1EWH<4H)

i %< A 4HKE " 6" 55'"H#HRUITWCL1EA4B" 41 %&" €2 4487 (Ks '#1"I&M: % Mb 'C5 %B#
SN %H 1 %# ' AIDI 2 YRA 16 %)

C - | @uUperyiser-AssderafessortbEDepartmenitinformaticand Contr8ystemAssociadBeofess@andidatd Physical
and Mathematical Sciences Zhihareva A.A.

Blr>ge?2<. 07

1. M, 2: SKBVIB:#a%# 175 .16 :E%: . #4<I11H.#7 "A# 1@ @ 4 <5 H p zy)1 4 '4¢(
w4’ -'# 15" %#'1@ 2027 t (249).URL: https://cyberleninka.ru/article/n/chitatelskiy-dnevnikkakinstrument
smyslovogehteniya] 5 %#9% %s 110.11.2024).

2. O#1 E 18' : 7" 215 7AB/%A/ELBY)" 44)rC)w)2 171 #L2)B%EYijuo- %
<: %® 2021.448 )
3 T:x: BGPO@" 9s U@F5<#14 "T'#®s1 A#6%HNT/7.<9"Al #%# 1B/ .16 I

/T 97" " #511A72003° 14 (200).y )29 - 34. L URL: http://nir.ru/prof/publ/bibliograf/2013/bd14.pdf. | 5 %#
" 9 4 %s 10.11.2024)

References
1. KovalevskajdN.l.* i | g 9 g @k « f 2 | smydlo@gdchteiti@tpsj/dybededinkar@rtigle/n/chitatelskiy-
dnevnikkakinstrumentsmyslovogahteniya[Readingdiary asa toolfor meaningfulreading]Proceedingsf BSTU. Seriest:
Print and MediaTechnologies2021.” t (data accessed: 10.11.2024)R(is.).

2. Chtenidenciklopedichéskij+[Re@dihg. Encyclopaedidictionary]. Edited by Chl.-Corr. of RAO Y. P. Melentieva.
Moscow.FGBUN SIC & $ \ RAS;2021. 448p. (in Rus.).
3. ShabanovaM.A. Chtmbshhegezhdaternetoobshhestvoin,j g Kiyh@ik-«ifj2 g 9dge@ikeddRE: jhttp://nir.ru/

prof/publ/bibliograf/2013/bd14.pdf. [What do an online community,a readingclub and a readingdiary havein common?]
Librarianship.2013.” 14 (200). 29 34 pp. (data accessed: 10.11.2024)

004

F%mB%v<{4

D7 MN, *UVKI[F{ : DMHu KDUDP NX QBACKEND
, N 9DBHOFNBRDXNMH M MKMHIO9KHMP* +NK
N+* XKHO9B MDUWF* 9DF

\ F %% v < { 20&%

_ BOA>A<XxY <57 &:02B 06 ? ABBEAE? SARBE 0BO .
191186, : BOA> AL X ISCP[:<a. B: a |

y"6411 1 #HM %68 2 H&' %7 ' 8' 4% K SB'UE. (44 .6: %472 MQAQKH "1 .
B# %9 ' 4 batleridw4 ?' #1: 2L 4HBPOTI E2BMN. #R24K'586#"'17/918H%H2 U5 %" .'HIC
Cl: #' 694B9IHT/<BI9? 11 " 6" 41 %N&# %R ML . | %# 4" 6#RAUL@4L BKALHH? " 7"
%5 %2 #' 4"BY5 2 HR' € %: 27 %# CPostgrgSQL6 H. # < @:9AAL O/BL 6" E# ¥R H %6 7 !

175



9%89%I% HIM. 21A" BIA4F" € #HMP 8 % &' @®WAL"?26% 2 Bl Ho' &' " '#49F %
E#2" 86" "7TA#L'# ' 8 'AMF96 WHkK 2 Hb# %7 % @BI6A" 6 MBAWE 2" 7 81%2 48 %AQ
4%851B% ' (HB" @ AD% #TEK24%611 @4(%&'6(LI4". '. (?11'0 B 22157 %@
' 2" 7/ 8" 6.9 4 <liqlibage% " # " WHE" | %# 6824 I 1.4 4 124" 6 M ' 84 U QML B¢
#17/ ' 2#BT5" #64%SCLZAHH6| 1 AH9™MBB 4 %" #A %" EBFE1EB<: 4" . 146
#%: 198" 5<7"48'41HMI 1 '5 B V@ HM7 ' 8ALIAHLIBR % gRACIE# #6172 " 7T'9@. @ 1
6 %L1 # 8: " 8%#4 %H << K 20885 5KL 4F%A %7 7 17 %BIL T A# 4 M '5A7 4'%. 241517
L HITIN8 %9 A A" BBH2H? MKA%@" 7/ 8" 6 %%1 7! 6° " EGHBE4 E%7 /6 4"l

"M | 1 AphcheKéfka.+ @8 H. "2 86( 2<..:2"%(" 9' " /@4 %& %Y ' #' Al.. :#A4l<]

'2" 86" TR K& UHSEN2"' L£'<6 %&I 2" BWT ( Ks #B 10" ®% 7'/ 8" 6I%ILT "1 EPe"

I
#17? " T"@IE4<HAHEMMI K 1. 2'<A<BU<B# %9 ' 2" &%H H <0@@4 <8 :?2'4NB 4(
AL #1# ACS: <K' " QUT" <#R T UWH#HC"MH"HM#GE6 LL. 76 < BE 8 WEKNR4L | -
"@" 15" CI'4TH"514F% ' ()
J7KA1l6 A1 6a¥,Quarkus,Microservices] ' : 4" . 14%.' 2 HM5 1.7 1. # IHAH M9O™ B " '

24" "' 86" 5" # 1% /B #"%9# /484 " # 1| 26 # # HAhuibade PostgreSQLgRPC, Apache&afka.
V.V. Semenov

SaintPetersburgtateUniversity ofIndustrial Technologiesind Design
191186, StPetersburgBolshayaviorskaya, 18

THE OPTIMAL CHOICE OF TECHNOLOGIES FOR THE BACKEND MICROSERVICE
ARCHITECTURE OF AN ONLINE DESIGN STORE

Moderonlinstorepecializingdesigngood®quira® @ Qandschla@®leackeratchitecturapablaf providingghperformance
datasecurignd@A - pra@éssjofjargerolumed informatiohispapediscusstsintegratiaf keytechnologiaoretbthef ; @-
of suclplatform®ostgreS@ttsasa basidatabase managaeysatprovidinguppoforcompldxansactiomsgge@ndablgartitioning
mechanisithisallowsyouooptimize woskthlarge@rodudatalogseducirguergkecutiaimebysplittinglatantologicgbartsTomanage
migratiommdversionsd thedatabasehemitjsproposaslisehd_iquibageolwhictautomatssripéxecutianjnimizeeanuahtervention
andprevenis+ | Wherlaydloperak togethdnteractidmetweeanicroservisestasshoppingartrecommendasiodpaymembodules
isimplementibdougthegRP Gmechanisithistechnologyoviddswcostommunicatiwithsuppoforparallelisandreliabilitywhichs
critcalfordistributesl/stema8pachkafkas usedo processreamirtatajncludingseactivityogsandreatimeevent#ts highthroughput
andntegratianith analytical taalswthe functionality to be quickly adapted toseheqgiregntsS hecombinationtb&se technolog
formanoral

Keywords: JavaQuarkus,Microservicesmicroservicegjistributedsystemserror handling,performancescalability,
architecturalpatterns Liquibase PostgreSQLgRPC, Apache&afka.

F@<t <{
y"H611 1 4HE" : #14 %l@#685 7% '68 WE ¥4 6:%47 %7 : ' 6<%L'#..%7 /6 HBI' '6 %
#6" 4A12.4:1'512 4" Y PARAT(IT BH T 4 1HM %A L %D H 244 /"6 " 5 #6TBE"

"L I#%. B#%9' 2" H%. # LS #4199 ™8 #8180/ 85 %" 6 W14 169 < 121 %7 ' 8rob& ' %:’
"H.<#<HBO614. HWTBLIWBRARH' 4"6"%B21IR? £LLA<Z24@"' 86" 5. BE660" 5< %75
?" 5%4" 5 %F'%8 32%41"#9:1"7#HM U HEQ H#/%2 " B WA B# 15411" " 4" . 1647, #"1HA# <
p %: %4 ?' # 12 "#&K6A"UW %8510 #:/ &' "% T %6 ' . L4G6TOHM21IAI @Y. #bh 41"
6HB" 81 " F <. #"IEEAI 6% @#<'8<2%|1" s 24" &14 %8 H%9 " #A'L £#81" 7" @ Al:
57gackendd 1 B124 (157 %@%2#%# 7 ( 8Jawd% ™ .1' .6# 17IKHBMw( E| Quarkus,” 2 #' | ' 8"' 4"
5 7 ¢loudnative. 4 135@2 4 1 ' | <sL1 . B86R2% ¥ 4 19410. < 2.""'56M 4 E %%# ' 64 "™ @ %l | ' 4
"OH. #4 WRAA#HA " # ' AT H7 %# C6HI. " 2" ELIS"%1# /5K %l ' A"HE1[4WZ24 %671
| ' @4 %&9 YBY%  HP%7 ' 8A1l4tigBfbase” 9 1. 21 A' B2Ks"'E ' 4?2 BBoH'IT ' | " 89
4 <A 6H?1 B %# 1ATH#H™.. #'OM6 %F"2 4 A%. #H? " 671 %# (LWE" @WA# B M5.1'%8 5 %6/

"t <424/ T XSTLT WG )?4" 94 %E"HIHH#WEMAB:9 " 671 4'8I<6HAM" | 7
"8 %: %8/%? #1 @4 & %E1IF. HI #1R%I 1 M ApacheKdtka.x @" 2" . " 9" 94 %9 %# H& Y
7" " . HO9HE4 1E%7 /6 4"11l @%& #' 4 #1 88" <. #"IEB. B# %R /4531 LF. #4668 %-"I
51E. #&'41 "' #..( ORPC," 91 . 21 A' 6 WKSs1@24" "' 86:""5I"I#L 7'/l RS K: 4" - 1
. %I"'RESTAPI5 7'( #1 @4@&&1B .146"'.:%l"'""1 #24" 717" F1[3]!,(H9 ) ##2? " 7'

"O9<. 7" 7161 1. #'2A™SBHUYMAMW."2E4 15171 #1HR?" . "9 WS5.%R/HK 4" 6 WHT W/
#419" 6% B5('I8%E B4 6%47 542" 519%4'7E #1: #LIZHMIBRBUYF 9T H. < #.
. 21&" %7 8H24A7T"BHUAS"THI6 " 4 A2Z41524" %A T T BRMHSGE <5 <AL @2 %816 "

5" 9 %6 7"(#684 : 818%4<Ba2%Y(.&kK 1. #6:<"KIs2" 1 #" 6)

J" &12&.'#4"1 . #BTHL %7"' #%&'%4

y"6411 1 #HKY %@9685 "' SHHE : H2Z 6 %944 169 kakk#nd%4 ? ' # 1. 2L 4 HB" AE#
@ 9: "2.4#"1'MB 6" 5" #DULB" 2 Y%#HY TG IHHTM 8'WEL .'2 1AL %' § % &' "EG2 A6( 9 781%
P T KAA'#E (<# <#66'14. HIB1 WEBRM #' 4"26"% " HEl ' AWHD7A"<@ M4 "' 86"

176
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1 "A®POM4 % #5"4AXL##1'?1 " BT @W @%afka., : A1 #EEB1L" 7" @ AL1"264MLE 7 %@
4L 1L AB?) HD@FEKUPRGNMHEI 2" LK 24 %6 T Do#H' W75 "@9 B %92 H%# LEKE :-&'
"4 <18 %6 "A#21""8M "67 (11544 8# /1" 91"8. #% 6 61 E . # WAHB . #006%0H ? " #1:

%B lb@kend2 4 ' 7" F1% " (<1:: 1

9
7
I

| © . <1."47?"' # lbatken®% ' 7" F1
TTO%9". BB MI2H' | %B/MHOMIAHM " PostreSQLL24" 56 yEBUX" 5514 F

2%4#' &' " CHAITOBE)Y (" 9 Po: #'< UK T %# %75 @B WE ¥4 .6.%6@B5BW IH1IQKH# /
4%8517"1 %M1 @ 4"'7(71IM &'4QLI@" "i BRI4)' 2 B4M &' " 2%B" 66D YBULH" B5 %" 60
4"6. 1 " BH2HT 81%241 . "®HI 771:%D"(48M # UT7%. B#A%9 ' 496 %21 A998 %Y #

9" 7/ BOP1#4% 8 %u4&l' 5E )#doekercomposd 74" 5 (96 H Mo KM F%. # 45'%k: 9'YB |
5% 5H?( %B 1 @"4 6Quarkss:
versiond ) d
volumes:
servicedb-data:
driver:local
servces:
postgres_db:
image: postgres:17
container_name: postgres_dk
0T Xawv
-.env
environment:
- POSTGRES_USER%{POSTGRES_USERNAME
- POSTGRES_PASSWORD${POSTGRES_PASSWORD
- POSTGRES_DB=${DB_NAME}

volumes:
- servicedb-data:/var/lib/postgres/data
ports:
- A~~~ a
" % % C' @<dbckekcofposeC E2 %1 5" . #%%BI7 81 #' 4" 8 %8614A#WHD %"
PostgreSQL 214 . ' . #24 % HTV5 % 1 IL#? Docker, A # @%4 % #" #5117 %8 111 s51% ' 1H ?

?74% 24241418 %pcker:: "l # 1 B % 4B 7<: %820%H%I 2HBH7TKATL" @R %M"27"/ M
D" H#" 8% WKAL.AIB4 11 1" AKIF K 2'4(" 0% 062 # D& B B8 . HI1L B8 #48 | 1 s 1" L dey,test,
preprod,prod.
w415, #%6'A' @< 4 WRR%B77 (HEL @4 6
quarkus:
datasairce:
db-kind: postgresq|
username${POSTGRES_USERNAME
password${POSTGRES_PASSWORD
jdbc:
driver: org.postgresqgl.Driver
~: true
url: jdbc:postgresql:/${POSTGRES_HOST}:${DB_PORT}/ ${DB_NAME}
reactive:
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url: vertereactive:postgresgl:#{POSTGRES HOST}:${DB_PORT}/ ${DB_NAME}

i %. # 4 CHBE pptication.yamh 1 %7 ' @ <914# 5 @QHE 2" B 268 %' | " 5 1 PostgréSQK, ~
AL#I6(" @ ' 4 4IOBC)' 14 1 %: # '(\ertohi5l4 E6AHAZH'MB 6 ""7TA #A'#] ' 8 '244™ 6 BH/" 5" # 1 7
. #1bHAHL WA HZER1 %49 '18 8265 WhoY %l jdbe.utl 8 %5 %H#A 2" & : 7TKAT ('7%. . ' Al
! 24" 5" " %2 %M62 4K (15" HkariCEAL1 41 &ue,A#” 4" #'5A7 (" " @" 2" 8'%A %
r5 " 64 1reattiveutl " 5: 7 KA %1 # 45 4 WdBHAEY . Vetk," . @ 7T KAWKES" :E 2" &"Z24''6
"214 %&6 (-@6 "% Y7 " @VeAtLobp6Node. jsA#™ 91 . 21 A998 %AHEH . (<B " 641BW2-4
hat "l %7 A1THKA .8 WA %HF 8" P %. % #AHM" LA @RAALHA 2"T6/982'1(411 1
" 4 <F POSTGRES_USERNAME,,POSTGRES PASSWORDA # " " " # 6 1 #.4#1®< 1648 %y '6#4 H
" "FAL A B' 9244 %86 14 #6U6%WB I HI?L 20 SBMIL 46 %B % " # H4"YB( M # L #44
@"#E"' 2' 8 %&# 7 ) "Afsking Boot, @5:1%F 58H%2 4 9 4 %9 %# @6RA HET7TX" #'15:99 M: %( C'-@

&' Quarkusl ' "l 8 Uk <71%B %H28 BHN1A£97 " 1 4LKAdTEIM . # B0UI<Y( / Bl#A4
971 2'%1 (A#™M " 9 Po: #'<%/7.('". #AH. " : %@4 < @5#4B65 ' &' 2'" 5 HI15 PH2 4 PHPL .
%47 #1:-#84"8k "1 #@C"61LHFCCL: #Pp %B: "HD 4 %8 " 1 M1 4. %¥4 " "8 6t M #

'918" 2%. % HAIHYU Y%FUKKALIDBH]L &'<2HM%1IG(" . K%#H %4 1461B'1?>' " €1 . 21 A
| %. B# %9 "' 4<11"192"#9 "M <6411 @1DBH?7" F1 ' E)
, 1541 ! #4 <liquibage%ol B 9214#' 9 7<1214<%6 11 @4(%&4 8 4 %9 "l # AGEtHH " | ¢
8' 4" B®HNL 1?2 1T HMHE. 71F6 16A6H" % NHMBUNRAE#) " 5#614F2%UWH . (-] O ®
@511" @4 %&licrosoft SQLServer 9%ostgre®Pro2 " 8 6 " .7" THPGHAL I . 7T < F '968HH6 ( HA0%8 %
CAWBH# " | %H BALRKAMM"1ED). #4986 FH%. # 4™ E': 'C' @< 4 YRWB77 [(igHiltase5 74 1 %7 "' 8¢
| ' @4 %&b ' HAMA4L %7' LHE'B"7d 1 %7"' 8 %8&D4'%&"' E,
<databaseChangelLog
>f eTQAAOVV3, K ¥¥aaa)eS%\ Sg$
>feTQ, >QSAa0VV3, ¥¥aaa)alQVsy
>QS, Q- 00f $A! -$VS! TAAOVV3, K ¥¥aaa
https://www.liquibase.org/xml/ns/dbchangelog/dbchangelog $ V 0 Q V)
<includeae O Ad ¥t 8§t ~¥bt ¥f ! TYWV@)$-VEKXDRIA & !OR)TRI0
</databaseChangelLog>
<databaseChangelLog
>f eTQAAOVV3, 6 ¥¥aaa)eS%\ Sg$
>feTQ, >QSAa0VV3, ¥¥ ScaneRxl QV $y
>QS, Q- 00f $A! -$VS! TAAOVV3, K ¥¥aaa
https://www.liquibase.org/xml/ns/dbchangelog/dbchangeleg $ V0 QV)
<includeYse 0 A & V. Y-@¥et@ateentit:V $ Q_ YO EB8F¥SXON! x O$ TRO
</databaseChangkog>
<databaseChangelLog
>f eTQAAOVV3, K ¥¥aaa)eS%\ Sg$
>feTQ, >QSAa0VV3, ¥¥aaa)alQVsy
>QS, Q- 00f $A! -$VS! TAAOVV3, K ¥¥aaa
https://www.liquibase.org/xml/ns/dbchangelog/dbchangeletptes/ ) > Q»
<changeSeB " A4 8b&a- YOS SO ¥ OSydaaARs(

T-1ffO0OTVO"™ "OWB"HVETH &H" : 1 ¥- 11
<sqlFile3 $ VOA A §ba- YO $ \OOTa \w$0geeSOf HINSORWVAPaXEDEE B x O$ T RO
</changeSet>
</databaseChangelLog>

CREATE TABLE IF NOT EXISTS task

(
id BIGINT GENERATED BY DEFAULT AS IDENTITY NOT NULL PRIMARY KEY,

name VARCHAR(255) NOT NULL,
descriptionTEXT,
done BOOLEAN NOT NULL,

created_atTIMESTAMP DEFAULT CURRENT_TIMESTAMP  NOT NULL,
updated_atTIMESTAMP DEFAULT CURRENT_TIMESTAM P NOT NULL
);
w4 6 151IXMLHES11 " . H#H4! 2YT HSLiibaseSTT € 2 4 %6 711 @4 %& ' HT7ITI)1
<include>2 " 8 6 "I7"(8L<#72/" 5": 7 KQA®%ET 1B 1 1 %E 4 month4hsingelogxmlA# &2 4" s"%1@Y
' 8 %&" @4 B& AE 2 2 W7 1:,{keéha@npeSet 6 <" %8 W6 H"'45 1 #' C" O9%# 24¥' '6:99%
"UHYI# LD T1IFE 6'98LINTY  BQL--E)4'. 28 5HMMHTtask. 26 # " | %# @Al 1:4'%H#5 U "H#H €
4 " (6GENERATEDBY DEFAULT), 24" 6 1 4% < E 1. # 6(IF6lQT EXIBTS)' 6 4 11 HII'1# : @rkated_at,
updated_at)A #2°4 1 5" # 6:4'%s Coll '‘#< 2 H" 046158 % H#2" 5?25 H%8 H:6Y%iuibdse. " A-l ¢
1851 7%4%#2'6. % &'111 1@ '9E "SQ/[TKO 1. 21 A%B14K 2"41%6 8L 4.1 (1)
24" 94 %" HI HM WEMB:9 " 671 6'11H#RAAG(L5" | 7T 1 A#L"YEIM 8Ad 1
4 1ApacheKafka.E #86%. 2415171 #'1%% 21BH6 %2AK2<..:2"<K OL5™LI#/ " " 9s1
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6. 1: <L'5%51FP 4% B% 1AMNLM' #'5AZ2" : " 6 WAL 5 862:4) LirkedM' . 2" 7 Keka 1
571LF15 1'69 4"%9 6 #B:5'% He M8 %. %:H#?' 6 2" #I1 &" 6 W##A 7 '1E#HRabbitMQ, Kafka
2" 5514 KB"67%'# 4 P42 1""I9HAHEMSE 6 "27"( 61#E™ D 4"%9 %H G Y8 %7 ' #7 "
6" . . #% 267T74"q6#1 @4kaka. (' : 4" . 146Quarkaes"' 91 . 21 A" 6 %1 #6B/%5HU F
C41EI Quarkus,” 2 #' | ' 8' 45 Bdkiud. B E 5'M 4 % Aal8#%2 <2.4:'% " F5L'0.1.EL : <' B"H#t-4
971 2'%l (620482 ". 4 %6 1#4%5' &' "4 1BHI "W4I1'5). #:%6 'A' @<AP{LH. K 4Kafka '
6 %B2UA" 1: #1,
import io.smallrye.mutiny.Uni;
public interface KafkaMessageSender<ENTITY_RESPONSE>
Uni<Void> sendMessage(ENTITY_RESPONSHhtityResponseForKafka);
}
import io.smallrye.mutiny.Uni;
import! YR) 0- eS3Q0) f S-Y! 3Y! Ye
public abstract class AbstractKafkaMessageSender<ENTITY_RESPONSE>  implements
KafkaMessageSender<ENTITY_RESPONSE>
public abstract Emitter<ENTITY_RESPONSE> getEmitter()
@Override
publicUni<Void> sendMessage(ENTITY_RESPONSHhtityResponseForKafk#)
getEmitter().send(entityResponseForKafka
return Uni.createFrom().voidltem();

}
}
@ApplicationScoped
public class EntityMessageSender extends AbstractKafkaMessageSenitgoplateRequesty
@Inject
@x O$TTOeVADI VBV ;
Emitter<EntityUpdateRequest> requestEmitter;

@Override
public Emitter<EntityUpdateRequestgetEmitter(X
return requestEmitter;

}
}
mp:
messaging:
outgoing:
entity-topic:
connector: smallry&afka
key:
deserializer: org.apache.kafka.common.serialization.StringDeseria
aAsy!
kafka:
bootstrap:
servers${KAFKA_PROD}
w4' 6151 "HEI" . #418%71B%&" KK.ApagbKatka . ' . 2" 7/ 8 "46190:" #'l|
@"'2" 5?7 9%9 7' Mutiny):'"% 4 1 EI 6Smé&liRyY®/Quarkus.u # 1 4 ®afkaMessageSendér%9 . # 4 %:
. 7 %AbstractKafkaMessageSender : %2 . < 77" AR 'KHAR2 4 %6":"' 9 s 1A 1'4HEndtter, A# " " " #6 1 #.

ProducerAPl Kafka," 2 ' . % 65™ I < | 1 '"# %&1' @4k&b&' C4 1 E| 6Quarkufd ": 4 1 #4 %7 ' 8¢
EntityMessageSender%. # 4 %' #62041%6 " 9 s &# ™ ZEentity-topic,A #% %7 " @'Y " #41r 2 Kafka,
@5.1" " 9s1%H 1L @ 4' §784 %KH. "BOBAWOI2"## 419" #17 (1 ")

J" C' @<@éagpdicatonyml<: %8 H6 %1 #2 " P4 8 '16 1 :sehdligekatka’ 2 %4 %l B#H 4 H
4" %7"' B WEKAAEM @7 %..24# . &' 2%9 "2#pH0 > ? Kafkd , 6 : 7 KA %KOs41"@"14 W. 24 1
71 JHIL: &7 :' %8 %ootsttap.server8 1 4201184 1 1 1" : 4<IF B{KAFKA_PROD})" 91 . 21 @" 6 %1 ¢
244 %8614#646%BB "H2A<FLA#6(%BRAD 7T %. B# %9 "' 4<LI#LI#2) 7/ 8 %6 %" ¥ B&'
ApplicationScoped @Inject" # 4 %F %¥H# @4.%& ' W 1 E8 %@ ™ | ' |A#L2 1 E BR14#%6 A1 . <4 .
64 %. 2415 19%41? " #"1B6#I<14 PMI'1 5" . # W6K/Y "1H4HE 489 ".HH %W"'9} 1: #%B1 (
. 1462". .% 15Dl 61"%: #'26" SHINEVoid>) 2 " 8 6 "j7Q A W: # '961 %69 %HHB6 %#2/4 2" #H:
5% AN#ZW' #'5A%" . #' FBIH.'""24'E2<.. :2"" E 9Katkaj#A'" 77TH " " 9s @&. I:E< 5<

21F. 14668%"I11" 51 BA4#6 #801"(1 9' JoRRC' RESTAPL.w4 " #"gRPCI" . " 6 % %
HTTP/2, . ' F8&%% 1 4 PB0L50%8 % AD# %4 1'4E %7 " 8%&YV %' 27 1: 8 %24 &% 6L
%7/576 <#41 " I1EKE%&' %Wa4' Il 1BHMEL46'8.9% %8" &1 # %4LB) "' ¥ 1 @iP0&""
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5" . # 6PJstyreSQL B' C4" 6:9% 'Q' 51 &' AT'/4I1"EL'l'" sy/IJK w4 TH") QEM" ! 4
61#. HALDOH 61%y p EJ)
42" #1:#<#H®H HKABL#E " TTKALB"HI?2" ¥ 1#'66%%%@%6 %4" M3 KE 1

2" . # 4 "%uarkus' PostgreSQLY < 5"1 %4 %9 %HBHEUBH L 'H %l ' A WHI%T ". @S M2 BE&K' &'
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