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DEVELOPMENT OF LOGIC AND INTERFACE OF COMPUTER INDIE GAME ON UNITY
PLATFORM

The article is devoted to the analysis of the peculiarities of creating a computer indie game on the Unity platform.
The steps of creating a computer game are described: analysis and selection of a game engine; Development and
implementation of computer game logic; Development and implementation of the game interface; testing
Keywords: computer game, unity, unit, object, interface, file, script, code, method, implementation
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dzOf tt ©o dzj dzd 2 .

RGicsoats?2 Hoadyts¢ Cry Engine

Cry Engine OSkkzOdzjdz Hdzv or MsCtsBEt HYjlsdz » dcettser Qo
weodzW jIsfyw MY shtse dsMis d s Eeze Py Cisyj df slistef ®dash ¢ Mo e &3
Otendlsj Clskzts.

RGicsoats?2 Hoadyts¢ OGRE.

[ Odzdz" 2 Hoeodyts¢ dzaj wodzwjlsfqw deotesor o3, f 4 stz fMls ©dzH
9L BBy dzsmlsw 7. ] Mdlsd ddzlsitedzils sy des dzO2Isd Btsdz! h 5§
fti' LsoOljdzd, Lt Ists HOjIs oaBL By dsmis! ©OMM Jedls: MW jter { ted

RGicsoas?2 Hoadyts¢ Project Anarchy.

Project Anarchyd {1 Ists MBBtK( O ftosHEkzCIstse Csd3f Odzdd Havok. s M
HOdgdz 2 dBsd3j dzls dzj fsdz LzjIsfvw § s B @9 tcditg st B¢ dzOM O] Hsd  H fitstdnts
HECZd3j dzelsOyd g 2.

[ dzv t©OLttOBBISEd ttOMMd@BOtcdo O Bsets Jetkcsotses s CIsO
HodYSd d@ijels or MsCd?2 Etotse j dz HEC kM) disOyd d, 0O OSyJd f
fsLosdvjls MY sizBztse NIET, f dz@dO% sH O yYj Bz By ds EMEtstedls
OGRE bEMmMlikzfOjls Hod)yS¢k Unity © BOLBoaB2 CiBfdj ClsOydd, O
slstcOL dls! Mmw Z0 WEkdS ydtsdzOdzt dztsmilsd Mmte HT . vOCddy tBLOL 51
teOL OB sls ¢ d Uity [@z2] Is fipw
t OLOBISCO d tj OdzdL Oydwy dsecdsd Ctsi@f! slsjtedes? d¢
1. tOLEOBISCO SCtdzyjfydd deter
LicOBOIr 90 3O detcO® wodzw jIsfqw GSHhsftsd Lo Olsj dz ME s
OWstedzjtce I COMRItes?2 o@hMigIsOldz. dzPp Ode@f dMPtetbj CoH tesc s I2tc
dzdyd Msotsdz tOL destsBtcOL dz" » dcettsa' n GBI jClssa. REtLO WwWo dzw
ftesHody jdedj d3 BIs dzj e 52 yYyOfmlsd detttseat? MmMyjdr ¢ O 2
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Il ddwsid mMzlsmlsokzjls tettOdedyyj dzdetsy Ctsdzdyd Msets Yofrisst (ydu
Mz y0oj ifmMdzd dotetsC 8kzdsdet®O® d dzO s jiigh Aitdsfifwis C dqu zh j Mlseakzjls o 51
fsfsCqd, MBdEOw ftjHjdjdd 2 6B j . tots off tgts Usief fij jS Isf ¢, ts .
sftcjH]dzj dgder 5 ks dedw 5. [ dzv EZdedylstsy jded™w oteOyjMmMEdnrn tsBI
Hi2fMsadwY. RGO dOUYUJEOjlsmy Mt MsOteksots?2 bksySd, L Osjteh
ltej 3w, HltcOy) dedes] GOk 66 HEE )Y H fzdzd 6 6 O dzdety § dzdzts .
VftcOodzjdedj detets?2 HftosdmMrasHdls i ¢ dzOo JOkzter Codf! s lsj:
- rodyjddjo SsPpwsjh O Mistej zZ¢ O oaftcOo f5;
- [ ody J ded  Coddfjiood © Mmistej d&zZC O© o dzj 9 5;
- 1 tor y&8C d&zOoadh O fftetsB j dz;
- T M fdzOoa dh © dzjor 2 ctrl .
gltsq cdVY RE&UHISKO.HESdY jdz fes2isd HOdzdzr 2 Bktetse j dz SB A
sBl jCIsr . 1td offpdRirsdile'j dad@ SCtsdzdyj mMlsetsd M dLdzj 2, fHted dzgjts
MetstcO® dz0O dceteso 82 My dzjd fasdztzB | Y dL PR s 6O dztE] P tbr dzi 2 d

detes¢ HtsMisde Wddedh des?2 L sdz .

2.2. RGttsor j Bl jCIsr

Il HOdda#sdBORDted3j ey dd3j ¥ smw MmMdzjrHikzehd] dettser § tBi j ¢
- RGtsE ;
- { Bl dfSdy fWismiso dj ;
- glsOlsdydz 2 o960y |
- rCfOZGd:sq’udzJ? 9 Oy
- glsOlsdydz 2 o9t0OyJ
- } 2dzd o teastE@y j €
- rdLded et O;
- 1 &ZOs ¥ ste 3O .

RGtEECharacter) . | ZOo desy Hj2AMlsokehdj ddyts deter . r C
dcetsr M fodsh s CdzGa dh EftcOo dzj dzd w . RCets§ Edzd 4 Is HO O
S sdzdzd Is § dz! detsj & gifidedclj das B iCjClslas@sr 2 f toj HdzOL dgOyj dz H dzv Iz dz

te

Cd2 Bl jClis;
Med2 B jCIs;
‘ld? Bl j ¢l M Edjded | d3;

fn
J
fn
s¢ Bi jSkO:

0 -

Oy jMSdn tBi jClksa dJdater .

10 kesoadzgij ftodmizlsmisokzes s 4 atsOfor] dgr BBl jClO, Ctilsts

Bl jfRtsj § wishjlObfit acl e) . l1jteor 2 otOyjMed2 el jCIs dg¢
toj fodpndg H dzw ftesntsy H| dzd W Ftocse dzv . l sL @3tsy dets s z dzd yls
tedSsMmdetse j dzgdw detesSC O ) ftojfwisisoadids fesdmMrsHdl ko dz,

#lsOlsd ydz 2 StGOXJ(ﬁ[}/EO(ZhQStIBBJ)JQIS*dZJHIZ“hCfl’ olststeds 2, o Oy
4@ ydzr 2 Bsdzemiste. | Odedz” 2 B deMmiste tslﬁtdzg{ﬁ@j,s[s]ia dulsisf @gj HYlstsh
ded ylstsy dls . udz.q’ulsisxjdzq’w ftesdmMratsHdl fklsjd or Mistej dzO,
Eydes?2 CdzQoadhd. dwlstdzSdztso j ddf ftothdac € @Rz Odzgder @3 tsB j CIstsd

[ qzgOdzd ydzr 2 o tcOy j(ffodve abieMOIBSt er ). vtejlsd?2 otOyjMmMEd?2
F 2O By HO dgg idzgfJls @0 tftcj HJ dzj dedes] 60O fMmssvdd] oft0O
jCl dsyds o MzEyoi, JjMhdd detetst tesdgdzy B dzda®c t IsEis dzfisls
odey Btsy . 1ltwdStsmdatse j dad § qctstscaozmsducfmmwsofmgqmy
dzad dcetsC O.
dlsOlsdydzr 2 otOyMMEEBLAZEBEZE] E Bhoot abl eMonster). 1 sfydzj
sBl jCI ©OLKOBOIT 9 0] i3t tkteso lsselsDIsgrdOROjIs M j yd Odz
HOdzdzts G 5 OSiBlS g jSAdBB O f 2dzv d3d. [ sdzmister HOdzdzse s i O ttOmMMmis O
or Mistej dzr M wftej Hdzj dedets? (JjtedtsHdydatsfls: & . [ Odedz” § ff &z dzd
Edzj de' "zl yi Mlso © Ysfrlsss ftos2lsd ktetso jdz@ HB CdgyO. [ B
dfmdzd dettts¢ ftredagjls dzO dBsdeMlstc©® Mo j tor k2.

lzdgwBul | et ) . ] HOdzgdets 3 ktoetseo dzgj MM jMmlsekzjls i jSIs
Ed3di dedj d3 detesC O d sSHdzBEH CAEBModtmbl atOnghmeds Hilsdzdydls d
fedzd dotesS O dd dBsdmistcO® wWodw jlsfqw yojls. 1 kdzd dsdhistctd f tsw
oftcOo 5, f tfftejH,jdj dedets?  jtedtsHdydetsfyls! & . ledzd detetsS O
ZOf ZPdzdj o Mstcj &zO o Mbstwsdlkz, CEZHO ftsdmMrtsHdls HoedyJ ddJ

rdLdzd d(cHe=cra@ ) . [ Odedz" 2 detetsots?2 Bl jCIs SCSodif! vlsj todz
fsfrlsst dO ftoorntsyHjdd] ©OLtcOBO" 90 dsets Lktotse dgv . [ IssB
9 jtendsj &3 EZEIMEZ Myjpdese désdld o odH| fMd BHYO. ] MMz y O
d3j dzt P Ojsfmw, d dO 1 SCttOdz dMUujLOjls tHdzts MjteHyy. wkhjifm
iffdzd detest o ftosyimMmi ftosatyH]ddw Mtss oz Gidixie @o dzxvji I5jfig
Jqétsdz$ © o oadH] MmjtHYyOo.

10
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1 zO0 ¥ stc@Oound) . JHddz dL ¢ d&zOo dzr O tisckD Ig ¥ tistesdgO . d Grtottsks dsds
Mzse OB, It BzsSd, LJjdigdzw, Misjde HOddzsets ktosodw. | Mmw
2.3. I1ctYHSS ©OL©BOBGISd detr
I rHiddd hRjdodfMrdiJctcss 7 tsBi jCItse (tedfm. 1)
- s ZOMfP mEh dlsj dz MCd2 ¢ dkzOMfy, Ctbste’' 2 ftojHMsOo &Y jls dz¢ |
s zOfMfm chasgfgdd?2 ¢ oMM tk ¢ dEZOMMO unit, Ctbttr2 {t
s zOfMfm nmoRAsygiedd?2 ¢ d&zOMMm ks ¢ EOfEMPD dzwgist 0 cOF§ HETd3I
sBi jClIsr ;
- s dzOrnpimeable monstaf shootable monstéy H tsy j € dizp fisfi§' dzO mdmQer.

Unit

public class Unit : MonoBehaviour
/ \ public virtual void ReceiveDamage()// mMeTon, oTBevaowuit 3a ypoH
Die();
Character Monster
protected virtual void Die()// mevon, oTsBevaumin 3a cMepThb
Destroy(gameObject);//yunutoxenne obuekta
| ;
Moveable Shootable )
Monster Monster

tdf). 1. AGOCH] ds EhctOBBdE? 64 OdkdL Oydd d d.

REteO MMmistsdls dL SHdsets kEttseodw, o C(obttesd ftedmikzlsmls
- RGtetso OV MmyJ dzO;
- SOl 8 0O;
- RGtsC ;
- {Bl jCb fwjfwismisedj;
- vsted 9oadHO otOyjMECdn
- Bl jJCIs { k&dzv;
- g Ud sudS > duLdaq.

Iy BB jJSIsr d Sodiftsdz] dzlsr HOdzdesr WHWEBE&R®FFHle@B. i Jdin k
M2 tdd BkHEI ttOBGIOI! M ftsishi s Mir dzs¢ d dzOMdzj Hise C
1 smdzj Hs9 Olsj dzt desis! ©OLtOBBISd o9rcedWHdls MdzjHEE " dd3
lL.utsLHOdd) wwHdIlsjd MSd2 ¢Cdz0mMm Unit , sls (st
MonstlerSC dzgimMmMO Monster MsLHOEIMw jhj HeO ¢ dzOMMO: Movea

2. 4BLHOddj Bl j¢ISO Character (tdfm. 2).

Bl jSCIstso ;

= CKopocTh TICpeMCICIIng

(SerializeField] //ko
* Koumuecrso xusmeit 5

private float speed =
(SerializeField] // ¢
private float jumpFor:

Tlepeerit aram

* Cuna npepkka

¢ Anumanus

* CTOIKHOBEHHE C private bool isGrounded = false;//cs-so nposepsvuee nonoxenue Ha 3emne

TIaThOPMOi )

\ private void CheckGround()//MeToa NpoBEpAIAMiA MOMOXEHHA TEPOR Ha 3emne/ B BO3AYXe
{

if (lisGrounded) State = Charstate.Jump;

Paguyc okpyxHocTH Collider20[] colliders = Physics2D.overl. transform. position, 0.37);
Touxa orcuera //(NO3MUMA UEHTpA OKPYXHOCTH METOAA NPOB HMA, pammyc)

isGrounded = colliders.Length > 1;

//3anuce 3HAYEHHA CTONKHOBEHMA K isGrounded

0]

public override void ReceiveDamage()//MeTon npuuuHenus ypoHa
{
Lives—;//oTHuMaeM 1 ef. Xu3HW

rigidbody.velocity = Vector3.zero;
rigidbody.AddForce(transform.up % 8.08F, FarceMode2D.Impulse);

private Bullet bullet;// none nynu
e ~
[+ Ormcaime MeTojia
ypola
Bropoii orart « JloBanierme opymxust .
(o 4 i ]
\*  Busyaumniniit ypou Y, @

//onucanne nonbpachiBaHMA WMrpoKa Nocne CTONKHOBEHMA C NPEnATCTBUAMKM
Debug.Log(lives);

B

tdm. 2. AttOcdjdals fosetcORBRsIJHEOwdL OBPY oSSl
1 sOf ©OLtOBBISd

11
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4

. uBLHOdd] dtsedSd HAv o fCanejaBomtbp dzdv ¢ Od3j tof
4. [ftojHjdzj dzadj e dedesMisj2 dzj Ssbtster 7 detetsor 7 GBI
so d ttkydd (fkdd) (ttdh. 3).

Oo0bexT Bullet

= _— " — . ~
OfbexT 1IyIs OIPaHHYEHHEN NoleTa

« Tlapamerp Satryckacn Meton

CKOpOCTH g CTONKHOBEHHA
v e -

Ja
> !

HpOBCPKE

YREITORACTCH
Tyns Aa m‘
e PO,
private void Start()//me1on orponavenna noneta mynn , HET
{
Destroy(ganeObiect, 1.4F);//4epes cxombko nyan NponaRaET
»

FamyckacM MCTOT Janyckacu Meros
OIPAHEIEHHEA HOJeT A orp: —

YHHYTOW2CICA|

.gametbject |= parent)//ecn ¥ v v
1

Destraylgane@bject);//ayns yamironaerc ¢
3

tdf. 3. unjdBO OkettdlsdO d WkLOcd) ds ftsd 0 ddds:?

5 usLHOdzdj MdMmkjdd odLEzOddL Oydd LktesdzO detesSO o od

gL dzj 2.
6. utsLHOdzedj OdeddZ3OYdd dater .
7.48LHOdzd ] dOYOdz! desets ddzlsj el j 2 MO.
3 t OLOBISO d tj OdzdL Oydw dJetetsotsdts ddasjteWj2MmO
3.1. 1t0OLOBBISO ddzlsj W ji?2mMO tBAEZEYSJ
IsL B &8 § eshisz[4 stz Cstelists ez BEHEIS oRtHdl! MdzjHiEZ
[Cdes GO dzgsEts d3j dz dGter ;
[Cdzs dzOfstetsy § ;
[JCdzs ) s dMOdedj &3 2§ ttOo dzj dzd v ;
Jde.ts detesots?2 My dz .
Rt @ 4 6 dzO. @& dgjsH Ozl M@asksksdfO. ) eskslsdy  Hdw

©OC dj dzls fecccOBBUBYE] S BB PH fHBo tzj GlzdkO [ dMizdC | 4.

¢ Co3janue
o
Control Setting = IIPOTOTHUIIA
4 —
6
5
7 j * Peaymmzarpst
M—z —1 IIPOTOTHUIIA
Finish  (Back %
[ e o e

public void PlayPressed()//co3paem kHonky play

SceneManager.LoadScene("level");//npu HaxaTuum KHOMNKK NEPEXOR Ha WUrpoByi CUEHY

public void ExitPressed()//co3paeM KHOMKy Bbixop

{

Application.Quit();//npu HaxaTuu KHOMKW BbIXOQ M3 Wrpbi
Debug.Log("Exit pressed!");//npoBepka 4yepe3 KOHCONb

12
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gz fjtejratsHr, GCtlstster j tsldj yjde dO0 ftslsslsdy
jloj ~nSH L GdzOosdzsgts d3j dz¥ o Cdzs M dJetso 52
d c¢cPlay! e.
J rcesPotcOls & cdzOodetsy d3gj dz¥. 1 jtejmatH ftesdL oatsHdIsM
JABH jBJAtH dL CcdzOodsects d3j dzt¥ o Cdes dzOMmlstetsy § .
Cesf ¢$d ¢Settinge.

1 jtoj ndsaitsdotcOIls o ¢ dzOo dftgits dagjodiH. d 19 fjwis jfatds HAzO Y Olsd e ¢ dztsff €

ljtejn®dH jB8jaH dL G dzOo dzse 5 o3 dz¢ 9 Cdes M sfdmoOda
ftesdLotsHdIsmMYy 5 dzOy Olsds SCdsft¢d ¢cControl e.
toj ndSoISB6O OIS & GdzOodetsj d3jdzt. 1 jtejnmntsH HtetsdL osHdIsMm
toj rostited MissdzC deso j dzdd dcetetsC O ) Wddedh des?2 L sdes?2 ot
GHy ftwdmklsmMlsokjls CdsftO¢cBackeée, ft dZOyOldr SColttets? {t
deter MdzOyoOdzO.

stesd3y S desf sC€, o jyoshdn LO ] teglEsswOw mizls g Mils® zlg IsL @
dL dqé&desfcO cExite.

ldzihdd?2 odH d MsddzdmMisdS O HOdEsets ftslsslsdfi O tOL OB

3.2. fidwQixs

1 smdzy Issgts, COC B" dzd ©OL OB SISO ofMd detser j tsBI
Fteso jdz . 1 to] mMmQPtsdpis | &Odts Otcd Yylstse™ B" dzs ftoj HMlsOo dzj ded j , @
LIssets dzO HOdzdzs?2 COtls] t©WOMMIsOe dzw e Isfpw  f ZOW sted3r d dcEtot
ftoso j oW jlsw:
- Il sL sy dets dzd ftes2lsd ftsMmistetsj dede” 2 ktetso j dz' ;
- Victse j dp Mdzsy desfylsd ftetsma sy Hj ded v ;
- Jtoj By ftosntsyHjddWw.

!
!

DPUHULIHAA 30HA

tdm. SudfQ2dedz

] Mz Yo,  ,-Istg deff Wte®oddz des tWOMMIsOodzj dets d Ektese j dz
sMsOdz0o &zd o Oj sy d COwlsO twjHOCIdtekzjlsmw. | HOddzsds tOL toC
d kttd ottOcO, dglsthdgyRjd HdwsofjtesotsyHjddw. Itejdv, St
By jls fedesHdls: Mw o HOM dzj2h jdB wOLoadlsdd detr , jMmdd BL

1 OC dz¥ yd dzd §

{ OLtcOBBIOdzzOY CHdif! s lsjtedzOw dcet® §tesls] fiflgfdisy ar@dgg dzO
Windows d MacOS. 10fkm¢ d WEdlydsdzOd detr ©OBBISOjIs dzC

l1tejHMIsOo dzj dgdzOW C B! ¢ spipd®DYJ dctcPtcy a dzO) KB j ezges D H d
fste"HCO ©OLEOBSISd Ctd@f! v Isjtedzs? dygte™ O dAOOCRQL J H j isstelzids
oftsL Iy detsmils j 2 9" BlcOdzdzetséts Hody $ O. ] HOdz! dzgj 2h jd&s dcotck
HtsB Qo dzj dad W : mMeyjilkO deter dL o3d dzj dad 2 HdL @2 dzO dcete’ ; H
teOL dzd ydaets?2 fdztsy detsfls d ; HitsB Oo dzj dds[@ ¢ ydets offjtB o jded tg wiphylstd ts 5 © dag @
Jdzlsj oW j 2 O.

sfdmMsS dzdlsj tOlskzter

1. l dLEOd d&@ 2 tjHOCIste ditps/Midbgcomirudpost/448490 H 9B . SBRDN j dzd v
04.03.2020)

2. Makeit Trued t OL OB SISC O dzise d yd ME ts2httpd:/thabr.comin@PpostAB3Sad W Ols @ R L :
sBtOh jdzdw: 04.03.2020)
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3. ljtj®ihjdd] Bl jCO 5 dzOy Chpg:dhabt cswi/pog4a7848HNGIStOy 3 d  d
SBEON jddW: 04.03.2020)

4. vkt kOCKj UX/ Ul HJRLOMpE/ hate@oni/GodiBd812 H @s® B O j dzd W
04.03.2020)
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{ O dEOtedo Oj sy OHOfkOYydY JdW sSteOyqsddey & jodsdsed? H
¢ {dzjShtetsdgdy o5 yjBde 8 fsMsBdv 3 dsosEts W Bizdds0z & § B
EujBddStse. [d&v tyjdSd djsBRsHd®smsd SOCHEs Y sSt®OO k2
COL dzd ydz' 7 Gl § dzsH 2.

sdzt yjor jifggSd®sddy § EZuiBdzdSd, ddaWW stedBOydsdzde’ § Isj n dzs dzis
s tcts i

E.V. Gorina, A.V. Ivanova

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

VALUE OF EDUCATIONAL ELECTRONIC EDITIONS IN THE COURSE OF EDUCATION

The article discusses the adaptation of information technologyhédeetirning process, the willingness of society

to electronic teaching aids of a new format. Much attention is given to the problems of current electronic and
paper textbooks. A survey was conducted among various groups of people to assess the néeal flannsatcof
educational materials.

Keywords: electronic textbooks, information technology, hypermedia applications, survey

10CO0 d bijrddfO ttOLodo O lsmw B Mister &3 Isj d3f O 3d , ¢o
fodkzzyj ddw ddaw stedzsOydd .

1 © HOdzdz 2 dB3slezQ atazw jdsj ISl Gdzd de@2 Isdfda? SS@EUIOHY d ¢ ddzd B
BOIjtedOdzr M) fsdBshs s Mjlsd ddalsjtedzgjls, SO¢ ¢CO¢ L OyoMmlsizs ,
EmMlsOtj oh j2, B jdzdes 1 ss € OMOJ Ismw sjrdzdud MSdms ddzd |
dqdW stcd@@Qdf tetsiststeOr Milsd dai oMieHO Bsyjls BT IS! HsfMistso j
LOBdzzZY HJ dzd J .

ldziHtejdedy dJdzf stedsOydsdeder » IS mdzsdzsed?2 o dzsfpdls Mmizh j Mis
dzg Hj 2. 10fteddij ts, sy ds Md&IsH | dzd o590 OJsdzts af fdagj fif Getisd dadzk Wnlds jiodf't
fesweddzOMm! oL BB dsMmis! oL OddisHj 2Misoaso Oy M ddeser d3 MESE
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W jtcO BOLBo Odedw dgj wodzw jlsfqw dfMCdzs yj ded j o3, d da¥ tste d3¢
C dizHdodHEZOd dZ" &3 R OtOSCIsj tod Misd A HES B 2 Usjtsdzddyts yizjUsj didBSdigioc. Y d|
ftojfsSHOoOljdzj?2 Bl ®odsltdds? d sy ds?2 OB sl .

lted odzjHEej dedd JddW stedBOydtsdede 7 Isjndesdzsed?2 o ftetsyg M
otsMfteddzd BOjIs dadzW stedBOYyds yYjtejL Ghdsedr j Wi SCOTE®ADS, !
sBdWIsjdz dzr 2. R ftsfmdzj otsMftedwisdy dd¥¥ stedsOydw tBtcOB OIS 9
fdmlsj & .

10 HOdzdzr 2 BBsdBZj dels 9" Btste JqdzHdo JHEZOMz des Y SHARBHWHR j2 M
Zoftedisjte, WdLduimcd, tBMdtsyLpyisddl odzf dipdssy jls ots

Vit udfdzj dedz" § ftetsBadzj B Bsydes tojh dis! M feshRshi s 4 dj

1. IcLdsydets, ftsistswddes OClkzOdzdL qictso Ols!  ddg stedzOyd®

2. [ BBOodzjdzdj wOLEZJUder 7 Bzd sdi3j HdO WO2dkss o BtC
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FILE FORMATS USED IN 3D MODELING PROGRAMS
E A.E. Gladkova, 2020

In this article, the author examines the existing formats for saving and exporting files in popular 3D modeling
programs. Special attention is paid to universal formats that are recognized and read by most programs. Due to
them, the developed model cargdéted in various ways, achieving the best result. Different formats allow you to
save data in different ways, depending on the situation.

Keywords: 3D modeling, 3D modeling programs, file formats, Autodesk 3ds Max, Autodesk Maya, Pixologic
ZBrush, CinemaD, Houdini, format compatibility
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In the modern world, the functionality of thre@mensional graphics programs is quite large. An artist
can realistically display many elements of the surrounding or fantasy world. However, not all technologies are
perfected to the ideal, there are mantaide and nuances that were not touched by developers in one program, but
there is an opportunity to finalize in another.

To be able to refine the model in another graphics editor, you need to make sure that both programs are
compatible. It should be cléied which 3D modeling programs support various file formats, and in which format
it is worth saving the model being developed in order to work on it in different programs.

You should consider in what cases a 3D developer may need severdlitheesionalgraphic editors.

It can be work on several computers with different programs installed on them. Another option is modeling in
editors of different specializations. The classification below shows which programs exist and what they serve for:

- Graphic editos for digital threedimensional sculpting (for example, Pixologic ZBrush);

- Highly specialized programs that perform specific tasks (Méot creating textures, Marvelous
Designefi for modeling clothes and more);

- Universal threedimensional graphic edite (3ds Max, Maya, Cinema 4D, Houidini and many
others);

- Game engines (e.g. Unity).

Based on this classification, it is possible to determine the compatibility of which programs may be
needed. If the programs are of the same category, then their conitgasibihportant only if the project is being
developed in parallel on different computers. Basically, such compatibility is implemented in universal graphic
editors.

3ds Max is one of the most common programs developed by Autodesk. It is designeddtesimnitie
range of objects, often used to visualize interiors and street spaces. Compatible with many graphic editors: Cinema
4D, Maya, Houdini, Pixologic ZBrush, Mari, Marvelous Designer and others.

The main format in which the 3ds Max file is saved bfadlt is *.max. This format opens only in 3ds
Max. In addition, you must also consider the 3ds Max version: if the file was created in a newer program, then in
the older one it will not open. For example, a 2017 program file will not open in a 2016mrdgga only be
opened in the same version or higher. Also, the model file can be saved in *.3dsifotraleady opens in
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Cinema 4D and Maya. Moreover, Maya is a program of the same studio, Autodesk. The most universal format is
*.0bj 1 it opens in almst all threedimensional modeling programs and does not depend on the year of their release
[1].

Other formats supported by 3ds Max:

- Alembic (*.abc)i for efficiently transferring complex scenes with effects and animations. Works
with programs: Maya, Houdi, Cinema 4D, Mari, Blender and many others. 3ds Max has been integrated since
2016 [2].

- Adobe lllustrator (*.ai)i allows you to edit splines from 3d max in a vector editor. Most often
used in the opposite direction: import vectors into a tdigensioml graphics program.

- Autodesk (*.fbx)T format for transferring all scenes with surround models, cameras, light
settings. It is supported by programs such as Maya, Houdini, Cinema 4D and many others.

- Collada (*.dae) a universal format for thredimensioml graphics, which also opens in many
threedimensional modeling programs: Maya, Houdini, Blender and so on.

A complete ugto-date list of file export formats from 3ds Max is presented in the screenshot of the
program in picture 1. There are a lot of fotmahey are designed for different purposes. From the described
options it is clear that the models created in 3ds Max can be saved in different export formats and, thus, work with
them in other professional thremensional modeling programs.

Autodesk (*.FBX) ~

Pic. 1.File formats for exporting from 3ds Max

To test the possibility of saving the thrdenensional model in different formats, a tower model was
created in 3ds Max and saved in *.fox and *.obj formats. The tower consists of many separate elements, the texture
is not superimposed, the elements aghlighted in several color3.he original model is shown wicture2.

[

Pic. 2. 3D model in 3ds Max

Another popular 3D modeling program, Maya, also offers great features and is compatible with many
threedimensional graphic editors. Maya has many témisreating animations. Therefore, the program is often
used to develop videos with thrdemensional graphics.

The main saving formats are *.ma (Maya ASCII) and *.mb (Maya Binary) [1]. The first one saves the
file in text format as a code that can beted manually. The second compresses the data, writing them in a
numerical format it is already impossible to edit them manually. But if all the transformations occur only in the
Maya program, then this is the most convenient option.

To export scenes amdodels from Maya to formats that open in other programs of-ttireensional
modeling, you must use pltgs.
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One of the most convenient formats for exporting files from Maya is 1.flixsaves the entire scene,
with materials, light, NURBS curves (whiele especially relevant for this program) and more. The plugin that is
used in this case is called FBXMaya. Compatibility with others has already been said above, the format opens in
many professional thredgimensional modeling programs.

In addition to tiis format, Maya provides the ability to save files in *.obj (the glugs OBJExport),
*.abc (the plugin is ABCExport.mll or GPUCache.mll for the optimized file), *.dae (the piugs FBXMaya).
Among other formats *.dxf and *.dwgi are compatible witldrawing programs (for example, Autocad), as well
as *.mel, *.iv, *.iges, *.stl and many others.

As an example, in Maya, a tower model was created, created in 3ds Max and saved in *.fox and *.obj
formats. To do this, the corresponding files were openedigfir the Filé Import menu in the Maya interface.
The result is shown in picture 3. Both files were opened in the same way; the ability to edit objects using control
points, lines and planes was preserved.

Pic. 3. Tower model opened in Maya:
ail from a *.fbx file; bi from a *.obj format file

Cinema 4D is widespread due to its us@ndly interface and a large number of tools for creating special
effects. It is often used to develop 3D models and their animations, create video materials.

The main file format in which projects are saved in Cinema 4D by default is *.c4d. It is supported
exclusively by this program. But Cinema 4D provides ample opportunities for the exchange of data between
different programs. Accordingly, the list of formats fxport is quite wide and varied: 3DS (*.3ds); Alembic
(*.abc); Allplan (*.xml); BVH (*.bvh); CATIA (*.CATPart, * CATProduct, *.cgr); COLLADA 1.4, 1.5 (*.dae);

DEM (*.dem); Direct 3D (*.x); DWG (*.dwg); DXF (*.dxf); FBX (*.fox); IGES (*.igs, *.iges); lllusator (*.ai)

T works with splines; on the Mac OS, it also works with textures; JT (*.jt); LightWave (*.lwo); SketchUp (*.skp);
Solidworks (*.SLDPrt, *.SLDAsm, *.SLDDrw); STEP (*.stp, *.step, *.p21); STL (*.stl); Volume (*.vdb); VRML

2 (*.wrl); OBJ (*.0bj).

The tower model that was described above was also discovered in Cinema 4D. Bath.filgsand
*.0bj, can be edited using dots, lines and other tools. Picture 4 shows both models.

Eecemem-me . Do c@em- cm= v

-

o

Pic. 4. Tower model in Cinema 4D:
a1 from a *.fbx file; bi from a *.obj format file

Another quite popular and higjuality threedimensional modeling program is Houdini. It is used to
create quality models, scenes, videos and effects. It has a free version, but with somewhat limited functionality.
The program wiks with the necessary formats, namely: *.geimternal ASCII format used only by Houdini;
*.bgeoi an internal binary format that opens only in Houdini; *.posupports polygons, opens in older versions
of the program; *.bpoly binary format [4]. Amog the publicly available formats, Houdini works with: *.dxf;

*.0bj; *.iv T uses 3D libraries, supports polygons, spheres, cylinders and NURBS faniiewing and sharing
via webtechnologies; *.ep$ for working with twedimensional graphics from llarator. Houdini works with
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many other files, not only thredimensional graphics, but also with images and sound. This program is often used
precisely as a tool for creating videos and films.

The programs discussed above are universal -firmensional gaphic editors according to the
classification given at the beginning of the article. If we consider-liraensional modeling programs from other
categories, then they also work with common formats.

ZBrushi a program for digital sculpting. With its helpften develop characters or objects in which the
artistic component comes to the fore [5]. Models created in ZBrush are used to create videos, computer games,
etc.

ZBrush internal formats: *.ztl (contains model, texture and current alpha brush); *.aagczontents,
materials, light settings); *.zmt (contains material); *.zli (saves light settings); *.zcv (for curves). Among the
external, commonly used files can be distinguished: *.obj, *.stl, *.ma (Maya internal format), *.fbx. Accordingly,
models fromZBrush are passed to many other thd@aensional editors.

The tower model described above was discovered in the ZBrush program. The file in *.obj format was
opened as a whole. That is, the tower has become one object that can be edited as a whole.

The *fbx file is opened only with the help of a special plugin. But the tower opened, like a model
consisting of many parts, each of which can be edited. Pistshews both models.

Pic. 5. Tower model in ZBrush:
ai from a file format *.obj; i from a *.fbx file

The following programs according to the above classification are highly specialized programs. They are
usually not completely independent and are combined with other programs using commonly used formats.

For example, Mari is usdd create textures using the development of tdieensional models [6]. The
program works with such formats as *.fbx, *.obj, Alembic and others. The Marvelous Designer program was
created to develop realistic clothing and fabrics [7]. It is also cobipatith *.fbx, *.obj, Alembic formats. Thus,
these threglimensional graphics programs can interact with most 3D editors.

Game engines such as Unity are also compatible with many editors. Their main difference is the focus on
the development of interacgévapplications and games with complex graphics. Unity works with public formats:

* fbx, *.dae (Collada), *.3ds, *.dxf and *.obj; and with your own conversion path, for example: *.max, *.mb, *.ma

(8].
Table 1 presents the formats discussed in the artidi¢heir support by the thretimensional modeling
programs described above.

Table. 1. Summary of formats

Format | 3ds Max Maya ClzeDma Houdini Zbrush Mari Nlljaer;/izlr?grs Unity
*.max +
*.3ds + +
*.0bj + + + + +
*.abc + + +
*.ai + +
* fox + + + + + + + +
* dae + + + +
*.ma + + n
*.mb + T
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Format

3ds Max

Maya

Cinema

4D

Houdini

Zbrush

Mari

Marvelous
Designer

Unity

* dxf

+

+

*.dwg

*. mel

*iv

*.iges

* st

+| +| | | ]+

*.c4d

* xml

* bvh

*.cgr

* dem

* X

* wrl

e I o B I N RS ) s

*.geo

*.bgeo

* poly

*.bpoly

*.eps

+| | +| |+ +

* ztl

* zbr

* zli

*zmt

+ +| 4]+

* ZCV

+

Most threedimensional graphics programs have significant differences among themselves. It can be an
interface, a number of functions, ways of presenting data and working with them. Therefore, program compatibility
is important. The possibility of develom a project in several programs gives a new, higher quality of the final
product. Each of the programs reviewed has a large list of export formats and internal formats. To work in different
editors, save project files in export formats. Of the presentedats, the most universal can be called *ioibjis
most suitable for simple models, and *.fbsuitable for scenes with light, material and other settings. Since the
goals of combining programs are different, many formats have been developed, adibhofan be used in
different situations. Therefore, it is important to know which program you need to work with in order to keep the
original model in the most convenient and compatible way.
tczCBsotsHdIs] dz :
Scientific adviser Nazarchuk U.I.

1 Ok ydz 2

g dimdekls | tOlskzter
1. Autodesk knowledge network. URhttps//knowledgeautodesicom (H O ks ® tc O f : jOBIAP . 2019)

12.12.2019)

2. Alembic source URL: http://www.alembicio/ ( H Ols © Bt O j dgd W :

3. [ i BJ HJ dSké&chpadd 2 o j dzO

4 OL j tedzj dzH O
http://isicad.ru/ru/articles.php?article_num=15783H O I¢a@ htgBdzd W :

1 OL Oteykz ¢

d fddo fdkkz ymR:
25.10.2019)

3.

R .

4. Houdini File Types. URL: http://nccastaff.bournemouth.acuk®(is ® tc O h : 1 1Ad .2019)
5. Pixologic Knowledgebase. URhttp://www.supporipixologic.cony
6. Mari features. URL: http://www.foundry.cdproducts/mari/featurest (O Is ® tc O h : 0BAP.2019)

7. Marvelous Designer Manual. URbttp://www.supporimarvelousdesignerom’ (H O ks ® tc O I : 5.d22019)
8. 1t k¢ sUniyyHURIs dttps//docsunity3d.comru/

References

(HOO BBteON j dad W :

(HOIO ®©BtOM jdad W :

I S 5

17.11.

27.11.2019)

1. Autodesk knowledge netwotlRL: https://knowledge.autodesk.cofdate accessed: 08.12.2019)
2. Alembic sourceURL: http://www.alembic.io{date accessed2.12.2019)

22


https://knowledge.autodesk.com/
http://www.alembic.io/
http://isicad.ru/ru/articles.php?article_num=15733
https://knowledge.autodesk.com/
http://www.alembic.io/

lregvirs [ JJTLr3m ua¥ygvgm 2020

3. Lebedenko EBloknot dlya risovaniya Aywa Sazerlenda i sila sluchayf.o mp' yut err &dRL2012 ~ 1 ¢
http://isicad.ru/ru/articles.php?article_num=15788an Sutherland's Sketchpad and the power of chance
Computerra 201Rl0 146]. (dateaccessed: 25.10.2019)

4. Houdini File TypesURL: http://nccastaff.bournemouth.ac.uk/ (date accessed: 17.11.2019)

5. Pixologic Knowledgebase&lRL: http://www.support.pixologic.com/ (date accessed: 17.11.2019)

6. Mari features.URL: http://www.foundry.om/products/mari/features/ (date accessed: 5.12.2019)

7. Marvelous Designer ManualRL: http://www.support.marvelousdesigner.com/ (date accessed: 5.12.2019)

8. Unity Manual.URL: https://docs.nity3d.com/ru/ (date accessex¥.11.2019)

0. 4. Od&jCMmjjoeo0

vOdl plsjteBtceMSd2 GmMkzHOtimlse jdedz 2 kdzdoe jtemdlsjls fsdr h dzj
191186,-) #BEEBLLe, J1td hOvV [ stehtow, 18

gl (ARO[ 2 v frtdYtRrRCUR[ s¢s RLuutLf[1Y t[O]RY)OARR

1o fuvl JtrRur]?21 JHUR

E¢.u. o¢dzjCfMmjjoO, 2020

]l MlsOl! j O0dzOdzdL dtelzjlsmw HjwIsj dz desfls! B dzOGtslso stedlsj dz' dz' =
Bjtesftedwilsd? o HOdedes2 MW jte] .
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SPECIAL EVENT AS A TOOL FOR THE IMPLEMENTATION OF CHARITY

The article analyzes the activities of charitable organizations and the specifics of specialretigntariea.
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I ZOE sl stedlsj dz' datsils! L Oded BOj s L dzOydlsj dz' dats Bj Mists o
Meyd Odz! dz" § WkdC ydd:

I MsnteOdzj dzdj BN jMilse O, LOBEBISO 5 dzzy H O h dafmw, sO¢
Btotsh jdedz" | ttsHdljdzvd&d Hjld, MlOted$ d;

TeOLoadlsdj eh jMmlses O.

] fsotej d3j dedzts s tsB M j Mo j l COYH'" BB cCHBHRE §WwWeodw,jl
stecOdzdL Oyd2, 1SOC ¥ O8] Blzpdzsds fisis!d IS@ Uds daddzs ©OL o9 do OjIsmw o
R i34 dzflztse | M I dadfiglds'ls o s toWf ts dzeaBreogt gt Is o | jdededAl Is & 030 ytid tsafigdzts

Y O ) sAYIs=Ois ek dzd velzffflds ¥ j tols o ¢ o @@edzd \ jiz I8 gol@s,ls 518 ¢ @ LYAdsigts h 4 .
Hizj Hso OGPy @BG Blso Stedls j iz dzs? s toly ©ud I Basdie d opij e Bts is ez @
PRMY § yd @dsdsfiplic,dz® j Is 1 tc @zl izt dARE tels & o 3 § dad v .

VS szOde detsfls: top beif<iEs® di§ faB® Isj &5, <yt Mm% jLO BEOCEkS St
sBh jMmlse j OB dtedjsly ediyvic dastindg” " kots MY j ydOd detsj Bj esftedwisd
sHddd dL MOd3r = HJij2fMise jdadzr » ddemMstckz 3] delsso Hdzv ftesHoady | d
g4/ R € ttcOddL Oydd.

e i ydodz dztsj Y YO §fgzr dets MY dzO dzd te tsoo OHFFOM W Ok Ytef@ d3< C
sBh j2 Cod3di3zdedC OydBdedzs? ftosctcOBB d, COC ftwwOoddts, Wo dz
o BsBRjdils fteso jHjdzdw M jydoOd desets Bj tetsftedWisdw o tsL d3tsy dat
fodY osCtke ©BI jClO. [t ded Ls@y divie syl jfipg O df ssstes 2 s Is to
ttOB sls’ dzj ftlojter o desd s ¢ sdalstetsdzv , sOC Yy J LdzOydlsj dz dets@ts
Bjesfedwisdy BT ydats &OYd kOt s ©OL OB O 8 Ols! ftoddsj tedats L C

[tcOddL Oydw MY jydOd: d@secds daBj tedsjf © iz € 5 @PE § od o dzj -
sBh jMise jdadesilsd d wfRrR, das d dzaj RBjdajj o0O3de' &3 yj dzv &k o
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-MsLHOdedi, YBHHjteyOdedj d tOLoadld] (ods)ydlsjd dsects ¢

-9LOddBsHj2Mbsady M yjdjer &dd B jMise jdzde” B3 ctelzf{
oz st BEBOISdo dzg" = fsilsdztsh j dzd 2 ) ;

-fsdzkyd dzdj tBOIdzts?2 MmeawL d, Yyt foLeatsdkvjl ftose jfmls
fMstcOlsj ¢ dd;

-Hj BdemMlsteOydvY kZtesodW tOLoadlsdY BtecOddL Oydd;

MSLHOd]] HEfsdddls]d st dhksyddS0 dJdistdoydd sBb
uf jydOddmls f sh jffpsoLjvdagzsimls ' &8 ofjcHO L OddEOjlshy &
Bjtesfedyisdw. | ©shdss dsd ©OBsksO (6 seeOddLoydd M.

dzOf e ©Oo dzj dzd v d3:
-setsteyj M OWw yoOMmils: ;
-OH B dzgd Miste Olsd & dzOW Y OMmls! ;
-tOBISO Mts #fRrR [1, . 32].

Addt MY jydezied-Bifii®dd] d YsHHjEY OddY JHBIHYO B
W dzw e Isfpw : sBifmMfjuidd §(omistswddsets ftdmkzlsMisedy ¢ d&3f OcC
odzd 3Odzed™w ftojHMIsOoadlsjdzj?2 wf[R d yjdzjots?2 OkzHdbttedd ¢ ¢tsd
g j ydodzdfmls &My | tdgsims' '8 By jls §shistetsdIs OB tslskz
L IsOf O3, Cbtter j ffugjH.MisOoadzjdz@ o IsOB dz
v OB dZd YOS IsOfr tOBBISr Mt df R.

1 jtcor 2 |usMlsOoadzv jlsipw BOLO ftejHMmlsOoadljdzj?2 ufRrR,
fserisdd . v OCy jtcOfitsifylsdd® jdisfij Ws MO datsftizf) dztg 2 ¥ ol B
ftosdLotHdIsMw fJtojHO Otodlsj dz' dgr 2 tsBLoOtsdz
LOddzlsj toj Mso Odzdzsisd o Isj 3OIdEj MmMsBriIsdw.
lIsstets? [ltededzOh jdedi d OCCtejHdlsOydwy ftejHmlsOadlsyj
vtejIsd? |1t OBBBO s Mtso i Misdzgs? fsHEtslssoCj d € tsdals

Il sHetsks9CO d fHtetsojHjdd] Il dOdedztztzg ¢ figslp@s,f oty B0 dzd
C B dzls to 5 dzd tefipt] PF O RBRMIssdE HJWIsj dz detsfyls! dzs B2 StecOdedL Oyd d,
d Htejtedljd dzgs? tyjdSd s fMksttsd BN jMlse jddetsisd d uf

gtf J yfiipslz f s fmewrLwds f tsBh jMise j dedetsfyls! 8 Hisdzy jdz L OteOdzj
fts Ctltstesdse BEHJls Hj2Mlso s Ols! . Jdz Hisdzyjdz EZydlsr 9 Ols!
stecOdzdL Oydd. 1twesyjfm ftsHesltseCd d toj OdsdjL-Qasdizs cfigftuij e O dz!

1 SHEBksoS0 ftoj HisdROEO s SitjHjdjd]j] Stkzcd EkyOmlsd
COLLOBBISE HjkOd dt?2 fetceOddk Myj doedy, ©OMY{ d Mo dzdss
slsC dzsdzj dzgd?2 s fMyj dzO0tedw dzj sBRsSHH®BE fjHEZMBsstejls! L OttOd

] COyjfmkej GNdcosfts®OEOs N jets fBHABSHO (td Gt Odd
9T Hj W jIsfw Y steRBOddL 5o OdzdzOW d ftodL dzOdacdzOv dzj Istsdz S5 o
[OMistsdzO. [d20 hdsSt dnisd Lk s §lsEdHEG el ofgS Rl d Jd
or Hjdvesls MY jydod df j dBjtesftedWisdw.

#dMmlsj 3OT {RACE

1)R (researchd Mfdzj Hiso Odzed v ) . ] SsHeBIsBoadIsj dz dzr 2 L IsOf. 1 tsdzlz
sj BOdCd B esftedvisdwy, dMmMdz HseOOElg" OkftyusHs@did() BHBEENSQP N

2) C (communication sB N j dzad j ) . COof tjoOddLOydd dd SCtdBdzdzd ¢ Oyd
s jteOdoder » Ctstetej CIsdo o twOBBYd?2  dzOdz, ftojtsHtsdzj dzadj 1 to
lteso jHjdzd] MOBSet 3j tesftedwisdw.

3) A(acton-H j 2 MMlsadj) . cOHOAHY Y] z0daPtedzd tctso Odzdy HJ2Mksad2 d
My ydodz dsets &jwesftedvisdw, i) Mmicdzpdgdslp , dz@da-odaP g L OW 05
mMtsMisOodzjdzdj BB HY jSO.

4) E (evaluatiori sy j dz€ O) . 1 0Cdzs ydlsj dzt dg 2 1-B@&fq ( ¢ dzf)© O uzj dzd
tWWjiCkdoadesmisd Mfjydodz deses o3 esftedwisdgw [ 4, . 93].

IMmMienO fijtjn ftseojrujdddy Mfjydodz desets d3j esftedwisdw
OdzdL ftejHr HEhdR fttseo jHjdzder » dBjtesftedwisd? BeeOddL Oyd
rdzo, B ' iz dzaigifdz'o " f sMisOo dzj dedz” j yjdzd d L OHOYd d3jtotsftedWwl
EedzdCj bk, vyt §&ZOddtete Odsfh', COCdd B' & BCtdyolsj d d
tesHOY, fteorhjdadj StsdzdyjmMseoO CtdksOCiktse &, dzfts dzo dg§ Y fzdzd) §
dzd BOdzd v dzsots?2 Okudltstedd, tshls Mo jHsddk ddshisd s
teso jHjddY dMmMdzj Hso OdzgdwY MHJj ZOIs! or" oasHT, ftejHjddls! HA
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("4 BHdd kdde jtthOd df ethiywd sy B d s Oad dz" ¢ fRj L] &
Mzj Hzjlb wOMMABst]ls! § cHisSEZR] Qddd H jdg s doe dvdd j s g Pd
oWl © MisOdH Olsdzs? Mo j dBj, MisHE®s gzrn JuOjl sy Gmdise &
[j dzOL oo js qjé d cFeé.

1) 1jwotsj cteé (Pl askls / tcQigfd®swdo 0 I§fiMisstj 8 so Odzd™ d
fetso jHjddY ojesfiedyisdw.

2) Jlltstetsj ¢t & (Promotion -HLEBEEROBPAG,] dd@fgikd e Of
JtecOoddL Oydv fotpg § IO , o3 tefipls Oo dzj dedd MY d MChD jeh[jrded J§ @] HYotad) tdif

[Mdzsodd o3 W OChktwsd-NgjydPddiGs@sd sPR ] &v  &zOdzd etso O
M jydqod d&F@ 7 &j esfedwisdy wodvjlkmY ©OBSIO Mt “fR. YIEGB'
femiddd Mfjydod dsets &ij esftedvisdw d dLejyOl! ©OL B} " Jded"
fdsr Mz tkCsotsHMisoso Ols! MW dzj Sslsste’ &g Bh qi3sd §tod dzyd § Odsq

10 {Issd3 {IsOfj ofMmMlskzf Ojls o Mmddkz IsClatops) ¥ stzlizsfdiso OPST
sflsdBOd ds?2 SciBkddCOlds ds?2 MejHT M ) HMisOs dlsj dv dq
tjckdYtedOY fewL' Mt wfrR, dOdud] 6lCrls'a d HEBLEY ] &
fjteolky BYUjEjH!, HE dzOYOdO8 CeadsGslse [ RY, ol i@ j Ib Bz wPHls
Csdzdyi mMlsets wf R, Ctlstster j ddasjtcj Mz ls tsteeOdzdL Oyds .

3) UtGJlS‘J cte (Presentation [/ 1 o H fif lis@ecdsjlsdah j¢ O d dfW
gmMf sdz Lsa Odedy of MC s ZOMMdese 5, 9" ttOL dIsgrlz! dz8 O€ @xisy daso
dzzyhj ftjH fIJlSoSdLSJ B0 19 jda], O dad dRfiHE] ts d3c ' ls [ dz@P HY o j L j dals Oy (

Il " sk O h dj d IsjSMmisr o' Misky dzj ded?2 wodzwe Isfpw 9 Oy dz" |
ddV sted3Oyd d -dgj testfHejd "B Y. sOyjMmisats d LkGOYFIs jdzedes2s fghy e,
LOadMmdls s W HS O, 9 Ctbttosd ftosotsHdlsMY Htej HiflsOo dzj d
MfdmMsS or Mskf Os hdrn d MsHjteyOddi dr orf Mk dzj dzd 2 ,

4) v jiboajtlsts] cteée (ORHBodneDmMite) i pirpdeiz) sBW L Odadets fyls

5) rd?2?fmbsedjup Fle [(Fofylbeodgw {§ sy dzjdyy lests'f g wisyfj*det © d L C
tojLizd sOlse Mf j ydodz desets dzj estftedwisdw. 1 0 sfhmdetse j By  dz€
g ftod dd 30’ tj" jddv t ftetso jH]jddyoften qetk] &2 dj sy ®
[

RCOBY Odedd fMtsMmistsdls dL dzj MSCtsdzr SR 1+ dzj 3j delstsa:  dzOf d MOded §
6, M. 352].
szOGtslsatstedJSg'idthdztsb]isdzJ dzow COS fwOoaddzs tOL B OW, B
WddOdzhmse O dJ@y KOO ds&@OL 9 0j BOW o ckdOdzdsOtedz 7 yJ d
1l ZOectslso stedlsj dz’ dgf | ttecOdzdL Oydd Bstdjddsdelzels -fpotss 0O
ftetsmo jIsdlsj dz-dfififfipdZj, H pOMHsyjdets MSC dr L OHOY, ftedodzj COW HdhzW 1 IsH
d cesfMmkzhOtimlse jCHdzs 2t Ofi masHsBeOL dz@ | yYjdzd HjwWilsjd dzsflsd B dz
stcjBlztIls or Hjdzj degdw t©OL dzdyde' » dzOftcOo dzj dzd?2 dr BOLES JjIsd dz6 &
I ZOetskotstedlsj dz dzF | BeOddL Oydd B OddL s ls Moty tOE
BdzOG slse stedlsj dz dats 2dzdtfys 3tfhtafj, H tsdptds O dzetz® h d 7 Hdzv  { stsets W d dzOc
dzj f st j Hiplse jdedz" 7 dMysdzded s j dzj 2 B ZOG o stedlsjdzr dz 7 s ¢
t OfmMfmislstedds o dHT BdzOGslso stedlsj dz' detsfls Colstste’ j fi
ftoj HiNsOo dzj dede” § ©® ISOBAdYJ 2.

v OB dzd Y@ HE ZOCE slsa tstocd s j dz' datsfyls .

ldH Bd&OEetloatstedlsj d | mOOSIsjtedMmisds O

Yy OfMis dzOY B zOGEtslso sted|) ted yYOMmisdets?2 B ZzOEtslso stedlsj dz
sBr Yydz' m» dsEHJ2, SCtltsterj 4t
Mtcj HMlsea ©, dikh jMmMlsets ddzd o j N
ststcf StcOIsdo dzOY dzs dz@ &) s s B33 teud MS d 4 stee OdzdL Oydd I
ftesyj MinJ BdkZzOGtslse sted s j dz! dats i
HJ dgj 3 dz" § f4tjudmdzj dzd ™, i t
Mesydodz dz » ftosj Clsso, ftcj HTS
d&zj COtcflse d Hikzed,.

ANd ZzOdzlstetsy d W 1l ZOeslso stedlsj dz' desfls 9 Jd

sjtedsddz ftedh jdz L 7 tejodai 2

cdzs B8O/ ¢ dze Hw dze . ] ¢ s dzls
Wddzodzstesy d & Bsy des 6 OMMBOIs t
HiwWilsj dz detsfyls! , dzOff e ©Oo dzj dzdzlz &
Zdyods, O vyjdzsejuyjifgelz & yjdg

g
4

25



lreuv1 g {r3m vyralzmour2 2020

[StsdzyOded] OBEJY"T 2.

v sdEhtstemiso & shdse | Misdhsthlss® djydls
LOdd@se " EsHdes @ 15 Mtslstelz H dzad U §
tej HMise O, (0] oL O3 dz i s dzlz 1
L 209 O dBsfls! Bt dzH P ozt Wats tp a3 66

Misj Mt Miststesds yjdzjots?2 (
JuJ&OBmBaB dzij WjHSCB (ElOY
H O dzdz" 2 9 dH BdkzOcdtlsatstodlsj d
O 0o dzj dedetsls! ¥ dz@ dMS EMmflss
s YdOdz dzOW tslso jlsMis|atsydOdz dzi Y Is fldsasj dzdzts iy ls Bis X
Cotof stcOlsd o dats 2 BdZzOGEtlso Steqls,
nOOCIsjtode 7 tsMtse j dedetslsj 2.
oadH] f(odshd, sted j dzls d tots 9 O dddy
flstctsdls j dz' fflsots h Ctsdz, HjIsME -

[ juj &Okmise &

]

] Msotcj 3] dedzs a3 C BB A1 fiFlsoGgicH gd3 f sW o dzw j Isfw o fMmJ Bfsdz h
steeOdzdL Oyd2, 1OC CO¢ BdkOElottedlsj dz dzgOW HjWwlisj dzr desfylss C
RA3j dzdets dL o j Misdesmls! WisdzHO Hdzvw BN jMlse j dzdetsisd, JjcEB
WidzH O o Rz dfwyj dstclso 5o Odzdw d dzO SCBdzdyud Mlsets dzg Hf 2, GBISt
By des MH j dzOIs! 9" 9atsH, Yl COYHGRBEz WsdHE dzg Md3slstew dzO B
d codRfde ydodzdmls, Sobtter j LdzOJjls fttOadd dz § dJdzmilstelzdzd ¢
1dfsmMisci HMise j dedes s Zdzw tedesmis! WisdzH © Hdzv dzOMj dzj ded Vv,

4R JCEwOjls o00ydz¢ tetsdzr  COL'90jls Bd hitsj oddwdsd
MCOLOL!, vyt d&:Btsd®z YsdHikz djsBitsHd®BO FRAEJSHE DG b lEy
LdzOjIs Hij2Mlso jdzder | B IssHT HtesHO dXJ ded W .

JteeOdzdL Oydw B &ZOG 5is 9 s te of IS delts yordzGw  dg j Qe uef. W Is df By § B dzOG t
Bjtesftedvisdy d OSydd ftesotsHWISMW Istsd S5 fsMdzj btsets, §C
dzlz y dets. | Offsted i3 jfps B oWlls ! Misj Hinlsea O, fosddh stdBdicss Ols! 5B h
sBh jMise j dzedzsisd € ts#5dsO dedsd g ds dafszd § BB ED o3 .

J Hj2Mbsoadlsj dz detsfplsd B d&zOGtslotstedlsjdz dzr j RBjtesftodwisdy
CdeStojlsdzr j yj dzd: f to W ts delste jfsdz’ 20 difsty§ jd&fly o ftod o dzj uj dzd §
stecOdzd L Oydd .

1 sz YsMisOdesoaCd LOHOY MMisOodzj dzedv f zOdzO MilsOdzj Is
stedOdzdL Oydd M jydod desets B dzOE slsostedilsj dz! detsets d3j tetsf tod W s

-sftejHjdzjdd] yYjdjoss?2 Okzudbtstdd:;

Wistcdzd tots o Oz lg O ;B ©

-9 Btste WsttBOISO dijtetsftedwisdw;

-fsfstetsj dedj S BBBzddS Oydd d MolsttkzHddyj Mlse @ Mt MY td
ftododzj yjdedj w©Bh jMise jdzdzsets o de B3Odedw § HtetsBdzj a3y (o 1

-MsLHOde] ®BteOlds?2 MmMeawrd ) EyOmsddS Ok oi3j e todw|
tejLbkd OO, fYmHIo jteyxHjdd] dr toj Odz dz" 3 § sC OL Olsj dzv Bd ) .
vyIlstsB T f sdzz yd s+ fsHHjtey Gk BdZOGtslastedlsj dz' dgr § stce O
fMstcOlsjeds ftesHo dy j dedW. R dedets sl Ists@ts, OMEBdz ¢85 51
fejumlsswh jd3 dif jelisfac@e ifilss My jn MOBsSet bi3j esftedwisdw [ 8
l 50Oz L Jteso Qo IsjitstejlsdyuimMSdy OmMGjSlsr Hjwlsj d dasf
ftetse j Hjdzd ] My dydOodz dz' = B esftedwisd?, momm$sbmd$ HJ
] ZOc o stedlsj dz dzr 2 Mdsdzff tsagth ¢ Gsjolds d & s Mz l00 dzdzd € O s H j IsM ¢
Jdzs j e dzOlsse OHOfldse Ol: Mw ¢ ydLded o tBh jlse j. I &3]
fescteORB 5 MsydOd dts?2 OHOYOYydd d ftes¥sted] dsoydd
] tORBCOr Htosj ClsO ¢ ususp@®dOdslsi HAIsIgR" eH jtskodds ! dz,Jfr]dz
(slCter s¢d, Ot BOIdets j g dzts, fne j ud, Hi Ctedtetso Odzds | tsO(
Htezetsj), Ctbtter j tjoOodzdLizsls LO oy jtlsotseo OdedwW dz0 B dzOG ts
fiH j dzOdzdz" 2 TMlzo jodpdftdy dzis §j 5 fnolzC B d &z d tetso OdzdzOW Mk BRBO B Odzdzts ®
RZOC s dzj dgdzr = B Odzdzts @ Lan’fr]cfls sl Mdztsy detsmisd dL @tsilstse dzj dzd v

Mo jdzdte CtsdzjBdzjIsmw sIs 20 HB 40 BOdzAzss. v ndzsdzsedw duL
fsmMls Ot OIs+ Mw . liwdsHduyd MSd HtwsaBHWIS orf JLHT 9 Ikttetsor j
Atsyd Isfmw, 9 MmMtsbke jlsMisadd M dzOS s dzj dedzts?2 Mz dzdsts? . ¢ Clilsdoc
ststeesor a yYyJ dzgsteOR HEts 15 Isr mMwy tkedzj 2.

] tOd3¢ On ftosj ClsO g | MY BO fsHiEMISC O3 ftoj HiNlsSOo
fL zOCsdBdls! v ) fesW jmhdY Bd d oL @ty d &3 &3 MsOBd OB T
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Is1 9C dzOMmMmtse dzO dgjHjdz6 o [tsfMCeolk wHdov YoMmjhjddw tOL
StedJ AEOWHH.YIs[ HiWis]d dshis! Mfjydoddmistse dzj § sty H Ml
Odzd?2 wBI Wihdgv & Is, fsCOLr 908l tjBYISOM, U4 @3 d d3j dedats
ifmMmMdd d distBrtHd®RsdER SBKOL 5o Odzd ( .

1 BHo jHY dbtsed, By dts MHJ &zOIs! o aBH'

- Mydad desy Bitwesftedwisdy dzjtseBrtsHdBts § zOddise Ols! d
GBOMMse 52 ddaV stedz3Oyd d;

- j ydodz detsj] BjtesftedWisd,j Htsdzy des ML HOI! d HtSHHj Y C

-ftcd tOLLOBISC ] dBjsftedwisdw dzj 5B s HYJdFR] ssRd 1sO b HOSIS s
steeOdzdL Oydd;

- j ydodz dz' | RBjtesftedwisdw yohj eofMmMjicect BttcOdzdL S0 9 OF |
d sfMmMe jhOdzdm! o d[ R;

-dLo jMisdesMmls! B dZzOEtsko stedIlsj dzt desets WisdzH O Hdzv t5BHh jMise j
PR3 dzOdzd 2 R BRZHOj [ 20 5y jtclsotso Odzgdy d dzO Csdzdyd Mlse s d

-BdkZOG Bl stedIsy dz! dgf d3 W tsdzH Od3, dzi SBAaSHd®BO ddlsdsO
M i ydodzdmls, Colstter2 LdOjls Hj2Mlsejdadz | BjlstsH' HesHodyJ

1 0kzydsr 2 twkSCssotHdIsjdz @ @y jdzls 1. 1. ud3dtedsts

s dMsSC dzdlsj cOlskzter

lyedRdStsg J&.zOB0 He MpMisdflsdgdz. [ . : ¢ Myli5e9ls ff..c My, 2016.

2. o¢(dzbdf kpMmdeser tj ¢ dzOd3r,2014326:c.  Oh Ctseo d C

3 zdzvtc [ OMmimdso " | € tsBRRGEEADAPI .

4 zHtetsa Y .mMdgser toj SO . [.: [ OcdMmiste, dJdWteO, 2014. 4
5r ddzt ysegoWrd 1M wBh jMmlse jdedetsMmiss . [ .: RLHOLjd Mot SO
6. OdzC cOlstso [ Mdzspr t6j CdzOr . [ .: 1 O0hCECts9 d s, 2015. 538 ¢
7AQOHj jo.0 gawvnd M BBthr]lslblgdzdﬁﬁhls'iB 263 :MHLO

8.1 dzj MsemMC.drnufdsdemistemlsots Otelsdzj efmMlsets ftod e OddL OY(
td S zOBsE PsEfa OC JRPCA . 4.18271 .
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LS dzz O Oydsdede | WwOMABHT B8 (Bdilstesdzse WilzdeS ydsdedtotse Odad W
sdzs Yj o) 0PIl O ddW stedzOydd, fwojHfedwisdw EBOdsEs d fMtej HC

mdMmlsj d3r tcjLjtlcodecets Csfdtctso Odad W, Of sMmlsjtedtsteder | MdMmilsj d3r
V.G. Meshkomaev, D.V. Meshkomaev

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

APOSTERIUM CONFIDENTIAL INFORMATION PROTECTION SYSTEM FOR SMALL AND
MEDIUM BUSINESSES

The article is devoted to the consideration of the main issues of creating a system of posterior protection of
confidential information for small and meditsized businesses. The paper analyzes the main problems of
information security at small and meditsized enterprises, explores information protection methods used at
enterprises, identifies the basic requirements for data backup systems in small and-aiestivemterprises, and
selects a data backup system that satisfies most of the requirementanautlyceeduce the damage from the
consequences of a violation of the security of information assets of enterprises m logo and-sizedium
businesses. The cost of purchasing backup system software, the cost of adapting software and training personnel
to operate the system, the cost of a device for storing copies and ongoing operating costs for monitoring the
functioning of the backup system were estimated.

Keywords: information security, small and mediusized enterprises, microenterprises, backup sysfasterior
systems.

PCIszOd datsfls! Isjdg LOMNdl' ddWtstedgOydd dzO toj HY tod
Yt dO@ MmicetsHdwWh dzd?2 HJ d gdr 9CdZOH o tetsmfyd?
yjfmbets ddoydHj dastse  dzO te zth Q figmty iy Iscf{ cizté (ks y 5 gzelzth & d
Y Is. l"Bsts B@BiBHB d Bjte Y5 LOMdIsj ddzit stedZOyY o t
fMsOodzj dzgdw 5 LOMNdh OjdBBsdy3 fejHBiIsj, Iss jMis! dda¥ 5tcd3O
fOmdzsMmis! ,HMEOY S dgdf HusPhaePlsO jJj dajL O dh jdedesimls:, © Is
swded J &3 HidlsEPEAWIsdw sB ZzOMIsd ddeW stedzOydsdadets? B j L 5§ Of
OHOJ Is |asAsShiplzils Mds o Y desteBZOIsd o o, Eudlsr 908 hdrn sefse j dzdal
wisdjd3 cftej HftedwWisdw BOdZER® 24 gisiHIOER] ofts dafd3odzjsim@e fdz B 2
jHdzj 65 fjHfteddd BOj dz fMlso © (wfl1) M ydimdz dzdesfls: &  dzj
Mizd ©OMMBOde Ols! Bsdzj j OUdsts, Ists wf ) §BHEOLHJ dZWE Ik
mmﬁwﬁ;ﬁijUmdmﬁﬂwaMUdMBMMGW ud fmdzj dzdesfls’ dzj BBdzjj 2
H B. ;

q WBW
Is§ d3 qg2mtiz
¢ tsdzd B “Blgcf_ls
cOmls oydd
ftcd H s
BJL B
shls
Mmis te
f sda
Mg
(7 :]
1
%

28



lregvirs [ JJTLr3m ua¥ygvgm 2020

gdedZdSO'de’UJGJHUtGdfntSﬂWdZanUdﬁﬂSudzOW ud fdzj dedetsfyls dzj BtSdZjj 10
tclzB . ;
1 B SCtesftej HigEY sdy MY d M ydOvs sujifjdzj dedztsupisdzts edgj¢ d BB Stes|
dsdzdz tclzB .

10dBtsdzj j dzjLOh gh Jtiggzh Edw sckw s /Y, (SHYOHOFhIEY §sH |
{{{ ddd rRI M ydfmdzj dzdesfls’ ¢ dzj Btdzjj 13 gjsdetss jsScd Hy Bty
BOdztse s d ey fitded dedbB5Als j dz' Mlsoa © Bl widw jlsfw jcEt HitsMisOlsts
ftej H(fpls©2 0 18 G BH E LIt 4, 9% deldtesladn fHeiddzioxd dg' iz Ofn th S Hefitplstpdz!
JHdded ydetsj f toji2HOf tedfekdzd oz .1 59 GtsH) , 0 Is0¢ yjjy diCxagldifs stp s dadz
sB dzOMb fr desdzscd?2 ofMmdzj HMlsady M JiydWwded ftesdLoatsHmlso O Istse

1 sH dda% stedzsOyd ts dadats 2 BjLBY OMmdetsls! & ftejHftedwiIsd? [ec{oX
LOMdM jdedetsfyls! ddaW sted3Oydd Stsddf Odedd tsls yj dzj dzOff teOte mizj dzdz" ~
Jd 9dzOHjd yOs q’dzq’ fsdz L9 Ol dvd3s. J[BdMTJudddj ddzt tstecd3C
syj tej H! ZO ftojHtslsoteOh jddji wWdmME e, 0O dzizd B ts dz/HG 2 f) Bz® d Azc
t OLtOBBISCO d ftoddwisdj fHtejHEzftco]HdIsgydiOdiz Rzsizgbed,  §j tzi fi)lkd
SOCy] HeMisky dsfidaPdd tGzptp BZOWFJ CSIsdo detsy Mtej HMIseats MmtsL HOdzd
BjLBY OMdatsls d U&JHU&dWBd? BOdZsets d MejHdgjets BdL dzaj MO.

abkzh j Ms@Otdstedz” §j qsmstq¢mmm@@@mmm¢muu BAjjLtdS §f O f) dzts

dfdtsteds | L O ils d2sQC dij tedsj ter , + CMf dzkOOydw Cwlstter & Mt
Ctsdzd yj Mlso j dedets Mmkh jMmlsekzs hdj EwiLeoeddsMmisd tBi jClstse L O
fMdzd y OW o jtetswilsdetsMis’ toj Odzd Ldgidisitc dsysstodgdiaiPls oBlzjs LN toff O frialedids d

dbftshmisjtodtstedy j LiQNsOEY] KBjt', 1 CMfkzooydwy Ctlstt’
swy jMmisd §tsMdzg HfBlga dsy Odp@asistsjgRd|f sdzdz’ = OCIsdetse ( dzOf ted d3j te,
Csfdqteso Odzdw d otMMisOdztse dzj dedw ddaW stedzOydd) .

1 sdzdzOw L O O ddaW stedzOydd ftojHftodwisd?2 BOdsets d Mmtejt
COoCOfted stedz” n, sO¢ d Of sfls | cdp®tetd® & dzj dz@n & Is dalz@ 3g jteH s Is
dzi MOdzS ydsdzdtetso Odzgdz" = dzj ftod Hd2OBj tej dedz" = oL Hj2MIse d2 daC

I mMdzidinlsdzj o MsC 82 ftede dzf desisd { ssets MjClstste® B JL dzj

dzj B-Mf J ydodzd mistse, tod dzlf Had BO wsHdedsthdsoB j L s OMdesMmisd, 5 dgd
BdL dzi MO, MsOdesodlsmw OCkkzOd dZF a3 fsfmdzy Bk d UGB $H j do
YytejLor yo0ddasets Mz yow, O MOd3s ftoej yjHdals dzOdesmdls fyjte! j L &

@

LIssdgz 9 HOdzdesdz fMj S Isstej BL Az MO BBdZj J + WW j CIsdo dzr «
Bj O L O dlIsT d dz% ®tfcekls i f d s dav @,sdylyT M ZZ Ol Oydwy Clstster n
9 d&zzyh jd&3 Mz yoOj] dmMmCdzt yojls) tolsjtcd ddeW sted3dOydtsdedzr = OFC Is¢c
] dZzOfmilstswh j j otej 3w L WO Sfigld ptdef o dyterj HdGIstB BEBPH Mhlsd O w o d
tcjLjtcodzsets Ctsfidqeseo Odedw d otMmmlsOdese dzj dedvw dJdaW stcdzOyd d .
tdLjtcodes jlzfiicbgtetcs®Yyj M MsLHOdwYy Stsfdd HOdMd -, dzj 1t
LO L dOydlsjd desets kojddyujdd®y el jBO HOdMM 7 §sHhdnls] kO
MO0 dzj sBRtsHd®BE2 d Bujdd o0yds?2 yOMmbk: ¢ (kOB dabts dzdat
SECOddL 5o OO, st MY shce dzef jige Fls' Tpgalk wddsy Ln®H GQdizdzts &
90N dz i HOddEthigr RO osticd OdzdL 59 Ols! BT Mistekzs  jtoj HOYEZ H Odads
dzj sBRtH®BsMIsd. | dv o f tsddzjfdddes o Pidag Y j MO YidzisL jdsoL datoes tds i@
fotctc OYdfdAcOlsdy | §sumdmisjdr . [dd dzOL" 908 smw §sHmdMs]
LOHOYj2 Yodv kMY jekdvkds] OsksdOkdujmsis) Csfdtts Odad
ke, wGdd dnfisids Qlkedsdgyc @ doves fish) s Odzts 0 dzj dzd ¥ 1 O dzdz 7 .
RA&W StedsOydw, CtlststeOw RtOddlmy o SCodf!slsjtej, dgsy
dMfsd L 5o Oded™. 1 itz MM jMmlse kb jls daj fiS(ps. &6 dofiyf 1 o) o j L

1 ) sdzdztsj tej L j too d4Byjl baCkspy d tets o O dzd j
] [ dWWjtcjdoydOdz detsj te] (Dijffacemtidtbaickul; st dtctso Odzed j
1 RS toj Bj dzlsdzts j  tej L j (meretmsniabdcksl. d tets o O dzd j

] Sdzdets | toj L j too dEEuj babkei Stk Otk FdzOG 08 h d2 d3jlstsH tojL jtoo
ZOdetsdzj j ftdzde 2 d deOHjydzr 2, des o Ibts 3j otejd3" d MO 2
Csfdelzj sy yjazdSsdk. | MEyoO] ditBrtsHddBtsMisd MtshtOded Is!
BkHJj syde Pz MY floesf steydtsdOdz dets drn Stsdzdud Mseakz. | dzv Ekdd d
ftodd3j dzv s Is Odz@étstedilsds” My Olsdw.

r ¥ W jtej dzydOdz! detsy teg WDifferentiahiackup) B¢ ¢ o Odedsif Jtslz¥ Isfqw s ts
HOdzdz" §, Ctlstster j dL d&3j dgv dzd id "Full baftkdpl | @dgdiaj b dff € o b t§ ¢3 dzfizs dg
Otendo ¢ dzOtOMsOs hdds dlstsesdge. 1 1 lstsds ftesyjmimj COYHOW
gL d3j dgj dzr fp BBsdzd dels© ff jtco sdzgOYyOdz' dets?2 ff sczdets? tejL jtoo dzts?2 €
osMilsOdzs o dzj dgf s dot O teezOB ' d stsdz' S5 Hej Stfdd: fddkzs d ft

29



lreuv1 g {r3m vyralzmour2 2020

j Bty fteshiseOdhssts LHjM &Bid"j, uwujd o Mdzkzyoj
dlsj dz' des fesdcte’ 9 0jls 5 (| ssdkz OOk stk izl g &) dzls d
teJ H" HEh R, MkzBBROtdy 2 BB jd3 AtcOdg" N drfMw HOddz = o B
R dz€ te § d3j dzls dzts § teJ L j to grdasnientalChsdkug,tc ts of @sdedsitc ts 4 ) e s t
OLHjdv jlshw dz0 w©ewOlds] JdS ®Revessedplsessnjal Backup) Hoo das j €
ibdui mS i toj L (ByathatzByl Bkay & tzG s Pdgil dzls [ ofsp O@gV, Mo wL Od
:l:deCfquZ»des, ftedteON jddj 3 §4jtej di3j dedets2, Ists jMyls’ ddzlte] b
tc

OQ—
= 2w

Yyj zsets, Clstlovl I8t dz0Mndl wdjtc 0 §tfaptelzs Ismw H.Odzdz" § (
rj Brdzd dLABjdejde ) Bsdj dzlsO fsMmdzjHdej 65 o de€ tej d3j d
tetso Odzdy BlsteOyOjls dL d3j dagj dedw ¢ 5 Mmic OoFelal dmkyp ,f @ todiyigts 2
djhhdy d L &3j dzj ded W 5 MteOodzj ded® M fejH" HEN Jd3 ddeC tej d3j dal
stejBlZjIS fijtedsudyd MSd ftecso sHdIs! i s dzdzts § tej L Jte
MlsOdetso dzj degd™ o Mjrn HOdzdz' 7 dzzy dets § iso j fylFdll backfy iy OO dzts o dz
53 st sOf dzs o tsMmimisOdzso dls! HOdzdz" | dL dodzStej dgj dzlsdzr 7 € &

Q.Gf!ﬁ“—”l/_lﬁ

SogEnne IS o
7
I

FE-FHFFO aF
TSI INGT

NONHAR KONHA

WHKPEMEHTHAR KONHA

e —— <

tdfm. 1. [Mmdesods j Idfr tjL jteodztsets S5t Jqtetso O

ltcd orBtstc] Ibditse twjL jtcodesets Csfdtetso OdedWw o dzOH j dzt yO
HsMistsd dzMis OB Cdf dgj KOs sd3 SIsH | dz desd3 Mz yoO,j, tedj delsdtelzw iy
AntcOdzddzdh O d dMmitsdz Lz 3" 4§ o" ydmdzdlsj dz dz" § toj MiEtemr .

stSLHOdd] tjLijtcodes? Ctsfdd HOdzdzr = MlsOoeadls Mdzj Hizes h g2
ZOMmlsswh jj otcj BBW dzOBBtEsdzf gl L fsfpzy dgsmikzs " i odH'™ desfdls
HOdzdz" =) :

ZOCtsfdlsj dzd dzO BOG dedIsdz” = dzj dzls O ;

HdMEBe " §j dzOS Y dlsj dzd ;

Mdlsjoryj Ijrdzsdzsed (.

J mMdMmlsj 3OR L Oh dlist JgdW sted3Oydd BOEZsets d MtejHdzj 6B E
felksCtsor §j  dzO Ciddftafdfldjdiy,. drdafinlssd dzfflseo © R teOdzj dzdvw HOdzdzr = dz
Mssd BsMls! cBtstczHtso Odedw, dzedL S5 1 dzgjteetsyf sSlstej Bdzj dzdj dzOC ¢
HOdzdz" =, fmMisslsO My sd L so Odzdw, dzgj or MsCdj WdpddD&EMsSe r §
H d f) CHard DigkDrive, HDD) dMmf sdz L ¥ sfqpw  yOh j d20 RBdStesftwejHftedwIisdwn
&Zz0 BOcdedIsder = dzj delsOr ddzd fjlsjor &3d Ijrdtsdsedw did-) . 1 dzO
~ntcOded dzd P j dideiB E©dg@asd d - to O dzd dzd hdjdz" Hi© BdE CRdzw IsIfy wdzjdd® HED L dzf 7 o
9 Mjlsd Miteo jtOR, OtejdgHlkzjdBBr 7 HAYW Cdzd] dlstse, COCT ftcOo ( dzts
9" MsC OV dzOdeq by UBM Isthls fd d3tsMis! RteOdzj degdWw dJdgW stedZOyYydd, tosmls
dZd i3 By EflssfisodL dt B2 LsYytd RBILO), o' MsCOw MEStsmis:

edMSC O §ljted -y BSE&HEE difs Hjo .

Hsotcj d3j dzgdz’ 2 tof dgs¢ ftoj HAEZOGCOjIs Bdz "5 SCtsdzdyd Msets
sjrdtsdzsed?2 tjL jto dilseas Qsd dictsoOdgd W e Oodtl ed W Isd2 BOdZSEB
dmMf sdzr L s9 Ols! Mw Is QALrdnis Truje tertage Hds Paragdh Brie backup Workstation GFI
Backup Handy BackupServerNetwork SymantedBackupExe¢ WindowsSystemRecoveryr dzfyj Isj o 56 t5
toj L J tc® tzis d 5 5 DIBIREMANDA, Paragon Drive Backup Enterprise Server Edition, Acronis Backup
& Recoveny1].

[ dzv o' BStO® dOdBtdzjj BfilsddzOd ds?2 MmMdMmisi i3r tjL j e dets@
stcj Bso OdzgdW i3 kS SotsHdIsjdzj?2 RBIStwsftcjHitedwisd?, ftotso j H] O3
Csfdieso OdzdwY dzOdBtsdzj § yYOMmMbsts dMfsd L k2§ R r GBPddsE tsO dfdzdgicd Ht
BdL dgiffpfl® I[sOBdz. 1)

1 GFI Backup;
1 Handy Backup Server Network;

E ]

30



lreguv1 RS

i Paragon Drive backup Workstatipn
1 Acronis True Image Home

vOBd&zd yOutcOo dzd Isj dz' dzOW

FLIdr3am vy yvgm2020

nOLOCljtedmlsdS O MdMmisjd ©jLjto dsd

Acronis Backup Paragon Drive Handy Backu
A2 dz¢ yd d| & Recovery 10 Backup 10 Y Pl GFI Backup Business
: ; ServerNetwork
Workstation Workstation
R dz€ te § d3j dzls
HdW W J toj day + + + +
Csfdtese Odz
. s sdz Is
[ iHEf ]SO %Bgtm?d i + i
t OBtslsO M i
tcOL H j dzts o * * *
vded o j eMOdzir s tsdzded Is| 1 54 s dzded Is + i
otsMmisOdzts e | d3ts H Iz dz! Bs H Iz dz
l dtelszOdzd L + + + -
Mtc Qdzad dzd h §
ztsC Odz' dz" = + + + -
tOBtsYdrs M
KJ dzlstc Odzd L
cOL o9 jls' o + %Egsiﬁzq’s + +
f tcOo dzj dzd
[ Bz tetso O + i + i
Ottrndotse
1 sfydzj fteso jHJ ddW MicOo dzj dzd v L dz0yJ ded 2 O0dz0dzts ¢ d ydzr A
cjL jcodesets S Jeseo Odzdw HOdzder » fted EZyjlsy tShdeseodz = Istej B

tojLjtcodasets Ctsf Jqtotso Odad W

Network[2], [3].

s sdi3f Oded W
fesdLotHdIs ] dzj 2

Wy dzw j Isfyw

¢l soasmMsWiIse,

H O dzdz

ftotsc tc ORBdzs 6 15
MisteOlsj ¢ d ud M Jtdz] ilsQftQ 5l emictc@aikarts Gantséng Anegca, fSun

Microsystems, Lotus, IBM, MicrosaftOracle.

Handy
mMijte jtotse (
HdzZw Mmjlsj 2

BackupkE

fn
Jretieandy

OB BsYdn

H s d3j dzdzts 2,

SfEcBetORNBO we dk
Wik dmscEUBUNtfiLiEx Y s r@dizdad jj 85 |
d fdsj h Odzdzts?
BackupE SieawvederjLNdstowlasicks Ctsff dJtotse Oded W

dzj H s3]

GBSt H BPESdLE  Micj Hdzj ¢

fBHHjteY CB2

ofmj A

dmfsd (2§ & -

T f Odz dzO Ha ricdsy 2B dsc keuspnlh d D enre:

fMtsL H OdzdzO W
sBd MYJujddv,

dzdzts 2

BdL dzj MO
detsfd s § dzj 2

Handy Backup Server Netwagkfz i j fplse dzv j Is

1 Z H s B Qitst) d tc tsfg ©ualzl t§ 3 § Gs@ dzdit, MS SQL, MySQLMariaDB, PostgreSQL, IBM

DB2, Lotus Notels O ¢ B 4j ¢ MBfEXchange

9 1992

H Odzdz" -,

GSH Iz,
Emy Jjh dats

sBtsfdzso Odz

W
tc O

Yj dzstcOdzdL s Odzdets e st
ftol HdzOL dz
Oter dlsj CIs

H O dzdz'
9t

dd
i 1ot fls

1 (cfdeso Odzdj HOMM 7 ofMmjR kdftse BjL GMsOdssSd f§tdds
EfdddY fsd LsoOljdj?2 fied BLCOf] H&Y sWdMO
1 fMsLHOdd] Stfd2 oMmjn da sBRBOdRG & ( i KiiktdeMshe?2 &8¢ 0

d StsdWdekzteOydd.
1 fMtsh te Odzj dad

o d tols z O delypdarVy
1 Qo lstsROIsd Yj ME g £ tsfy fif bo@dptOstatf jj dzd j

sdy§r

i ©OMYf dMOded® ;

l ey " jtdmdy

Wizdtydd d sfydd.

1 O

o ' Hasdg BackupE Server Networke €

1 SKHTR/$RER/KTRS f etsls € tsdzts o
stsydzséts tBEEOLO dEBtsets fMjts jteO,
FOrddgal Bo x

d VMwar e

Ouj mised

oafjn

BackupE Siezvv afOdibestswasrdk dzj MO ftsH jtey Ols

sdf o

WL dud

fsd Lo Ol

o

51 Is d Qg dz! j demizts @) i ls

Csfdese Odzdw  Hdzw dhMitsd Ltso Odzdw O ftejHftedwlsdwa BOdSGE !
sctOddyjddj osdkOHjd yjo BdLAdiMO 5 ojddyddi % ddodhssr o
Csfdeso Odzdv, L OOl dzO OHOQPEOYQUs W L M dbs@an ¢z j f dffj e
Eflses2Mlse s Hdv ¢EOU4 e €& §s@pdsdd | L OkwOls’ 6
Mdmisj &' tjLjodscts CtfdeseoOddw [4]. whsddshls: oddd B0

31



lreuv1 g {r3m vyralzmour2 2020

bligtedfej L jtcd @2BEBOC B gtotso O@FEL OIS dzO |
ntcOdsj dedw C il k), LOLKOlT dzO0 OHOflkOyYyds 1 d BGBL
fMdMmilsj & tjL jts ®© 0 tioizchtc 50 O dzd W

RIssets, LOwO d&O fwodgsimilsddsl , cQru Qb ts (sfdse
NiMbStsets HdMEC O HIEY 0DWOOdajzded v ¢ 54 d 2

vdSkEhdy 1Sy zEOIsOydtsdzdz" § L OlsteOIsT dzO@ MdMmlsj @i i L §
LOtOBSlsdzts? f &zOIsr fdMisj RBdzetsets OH B dzdjflsjtctelsdsticdds  Sists tindfinizts| o
ltcjHf sdzOG O ROV L OtcOB 5ls dzOW f Z0O MmdMmlsj ddetsc s oHd3qdzdfr]
Mz d D detbfs Y pS tOMYtsdztsy j dedv MmdMmlsj s tojL jeodetsets S5 g
mMdMmlsj ddztsets OH B dzd MstcOste® Mo BOdNFEE OB 0 G200 tclkBO dz@ d
sz o Oded¥ MsMlsOoadzv jIs Is 6000 k. HEts 8000 twke. JjXJ

1toj Hdztsy j dader | o s dzn Oyd d fts stecOdzdL Oydd ted L g t
BICtetsftej HiBBdWASd Y ted d3j dz¥Is! d o Htekzedna Mjcdi3pdeb@yg MPtej HY too

s diMsS dzdlsj Ozt

1. [BLtste MdMmsjd tjL jtcodtséts SCtsfidqetso Odzd™ d o tsfflsOdetsoe dzj
Anti-Malware.ru - d dz¥ ste 3Oy d ts dzdzO W BJ L S OMmdes iURL: hteszwww.f apts W | M d s d
malwareru/analyticéTechnologyAnalysigBackupsystemgH O Is ® tgc O h : j1 5 Ad2019).

2. I Sdzdesy tjLjtoodesy CofidesoOdedy d otmMMlsOdeso dzj dedi H O«
otsMMmisOdatse dzj dzed W H OURz" hEpswivav.hashdyba&kapaufwbpckup.shtm{ H Ols © Bt OM j dad W
28.022019).

3RS 6] Bj dzls Oz dzsj tejL jteodesy StfdteseOdedj // 1 tescteOBBO
H Odgdz" n Ha n d YRL: Brps:kwwp.handybackup.ru/incrementsckup.shtmil (HOIO BWON j dz
06.112018)

4. tdLjwodts] Ctfdtetse Odedj ( Baa ktetpgls j qbzd Qb Y @ Ml tsd e {p 6 &
dtsftctso sy Hj dzad J d ftsSHHjtey SO i tce jtetse OH d3d dzed Miste d te
URL: https://ittb.com.ua/backdp ( H OISO B ©2I8)j dzgdw: 06. 11.

LOlttOlsr dz0 Y HEdmdfy
G004
o di8d

References
1. Obzor sistemrezervnogokopirovanija i vosstanovlenijadannyh na mirovomi rossijskih rynkah Anti-
Malwareru - informacionnaja bezopasnost dlja professionalov URL: https: www. ant

malware.ru/analytics/Technology Analysis/Backup systems [Overview of Data Backup and Recovery Systems in
Global and Russian Market#\nti-Malware.ru - Information Security for Professionalsjdate accessed:
15.102019)

2. Polnoe rezervnoe kopirovanie i vosstanovlenie danRgtgramma rezervnogo kopirovanija i veasovienija
dannyh Handy BackupURL: https:www.handybackup.ru/fubadkup.shtml[Complete Backup and Recovery.
Handy Backup and Recovery Utility]. (date accessed: 23009)

3. Inkremental'noe rezervnoe kopirovar®¥ogramma rezervnogo kopirovanija i vosstanovlenija dannyh Handy
Backup.URL: https://www.handybackup.ru/inementalbackup.shtril[Incremental BackugHandyBackup and
Recovery Utility]. date accessed: 06.2018)

4. Rezervnoe Kkopirovanie (Backup)Administrirovanie serverov i ehnicheskaja podderzhka sajtov
Soprovozhdenie i podderzhka serverov, administrir@vaajtov, IT kbnsalting.URL.: https://itfb.com.ua/backup/
[Backup. Server Adminstration and Site SuppoBerver Maintenance and Support, Site Administration, IT
Consulting].(dateaccessed06.112018)

vrs 677.04
1.1. zd&BOBRH]

4 O da $b;matm®@&@@mm594@@'2 bdzdo jemdlsjls ftesd N dzj dzdzr o s,
191186, jBilz&bze, Jsd hoOw [stehCow, 18

gl [l o R I{RI[V(UVRL vrtflevfssrRm R [lrruvlft13m uvs o
E1.1]. zZz®OEHjt, 2020

]l HOdMds?2 ©OBsl] ftsOdOddL Jiess Oder Moats2Missa O, MttkzClskzikO
O di3j dedets BB ZOH O h R bkjtedisMists2CsMmis: ¥ d cdzgj zf stodetsfls!



lregvirs [ JJTLr3m ua¥ygvgm 2020

LOadMmdl twsls Witer dr fted d3j dzj ded v . v OCls O d3d dzvd Mtf BBzt 5z j ldnfr
M ydoOodzdL Jieso Odzdz’ B Is ¢ Odzed , 5B dzOH O8 h ( j fpdzj Hizs " d dizd A
dzj etstes yj Mls! 8, cdzj 2 stedatsfiyls! v . 1dSltster §| sCOdzd My j ydC
stejBlzj @3 » SCMf dzEOIsOYydtsdzdzr 7 R OtePpi€ sy tejdMis OB SIdJf d 5 < © g d&3"
sfdsets?2 HAY LOMdIr d*rHj2, tOBlOsMNdn M lkCterilsr 3 § &ZOd]
d3d Is O dzdzts 3. t OBBISO dzOH BEMte jteh jdmMlsatseo OdzdJ &3 MsMlsOo O, me
90Ndzgi 2N 2 LOHOYJ?2 IsjCjelzffd. desets d3OIsj ted Odztso j H

sdzs yj o' j lnWsded: IsjSCMisddz dz'j &BOjtedOdz, MYJyYsHiRHO
sedzj Mists2 C sfls! scdzj 2 stodetsls’ sjf dzsslsH 0yoO, Isj - dzts dzts G «

dMmfdzj Hise Odzad J , nOOCIsjtedMmisd S O, EkrlsHf dzt€ i EAsisfAlsz” 2 d dzH j €
N.V. Schmauder

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

PROPERTIES AND APPLICATION OF HEAT-RESISTANT AND FIRE-RESISTANT FABRICS

In this paper, we analyzbe properties, structure and application of spegatpose fabrics, namely, those with

heat resistance and fire resistance. The use of textile materials depends on the scope of their application. So, to
work with flammable objects, specialized fabrics ased that have the following characteristics: heat resistance,
incombustibility, and fire resistanceSome specialty fabrics combine several required performance
characteristics. The fabrics described in this work serve as the basis for the protegemplaf working with an

open flame, heat exposure, hot metal. Work on improving the composition, properties and structure of such fabrics
is the most important task of textile materials science

Keywords: fabrics, material, clothes, overalls, fire, heatrettge, incombustibility, fire resistance, fire resistance,
thermolysis, textiles, industry, technology, fibers, components, raw materials, development, research,
characteristic, leaving, oxygen index, density, heat resistance.
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RESEARCH OF RELAXATION PROPERTIES OF THE BADMINTON RACKET STRING IN THE
WORKING LOAD RANGE

Research on stretching the string for a badminton racket made of polyamide fibres under short and long term
loading. Theoperational characteristics of strings providing reliability and durability of the ready sports
inverter at long mechanical influence are revealed.

Keywords: string, polyamide fiber, tensile test, mechanical properties, stress relaxation.
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N.V. Kalik, B.M. Primachenko

Saint Petersburg State University of Industrial Technologies and Design
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DETERMINATION OF STATISTICAL DEPENDENCES OF VALUES CHARACTERIZING
OPERATING PROPERTIES FOR INDUSTRIAL THREADS

Work out the procedure for determination of truth values for construction parameters and characteristics of
strength properties for industrial thads. Statistical dependences are determined between construction
parameters and characteristics of strength properties for carbon thread. Influence of the number of measurements
on the evaluation of the result of measuring linear density and trust boasdd error was researched.

Keywords: carbon thread, linear density, breaking load, elongation at break, correlation coefficient
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OB dEYO [ Yyi g€ O dzd dzj 2 dzts?2 f dzslsdzsfilsd vyl M ctOdzd
wjted 1 2 3 4 5 6 7
g, I 203,6 203,9 204,5 204,7 205 204,8 204,5 204,5
1], | 206,7 206 206,2 206,5 206,7 206,4 205,1 205,1
{1, Iy 200,6 201,8 202,8 202,8 203,3 203,2 203,9 203,9
m, Is 3,1 2,1 1,7 1,9 1,7 1,6 0,6 0,6
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I ujbkoeytkts? Brodgs ddza®Esdts ylsdlsj d dsj L Oy dzg §
(8. lwjHfsybsdlsjd dsj LdOujdd] f(sLetdvjls f§sdkzydls:
SftejHjdjddy [1, Mgold "t\dedapdst v CHY jtod 3 delsOadz! detsd3s d fdzj HE
sYj dzC O dzddzj 2 des? f deslsdzgsflsd BT O Bf®jH{ dzj dzO S OC M H dzj .
Issets §OLO®Rlse® o ofsf! & Mjtdwn dLdBjejdd2. [Bojt q’lsjd
sy§de) B’ dzd bkMmlsOdsso dzj dz7 o Meslse jkhlsedd Mt M Hded ds

dzd dzj .

qd.
As=(2044N17) kjSh §tdh=095.
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tdm. 1 0adMmddsmls!: yj dSd dddj?2ds? §askdshlsd vy

ljHftsylsdlj d dtsy L dOyj dedj cdzddzj 2 des? f deslsdesmisd vy
ZOYNz@e dztsj 60 .
I fwists? yOdylsdfd teeOsidydstodafjde v dedz’ § + CMY Jjted di3d flekbOdzt da' §

-

d tuv. [jlBHdSO Mtsod3j My deder = d fMdzj- MNEROQREZO 1Y Isdessg O @O fip!ls tes
oLajhdoOdzhvy dO O0doddlsdydimstédas o4 MOA, O LOBjd3 EMlsOdOs
sftej Hjdzj dadwW tOLter 9 dets? deOCGtelzL € d EZHdzddzj dzgdw tHfted tcOL tef
tojLizd sOlstse L d3j g A( Vs f( U0 dij\" v (dade’ = dMmMmdzj Hise Oded W 7 .
v OB &ZEYO) eslssCsdz tojL Zdz! Is@ls tf sztsdsdaig jnts f dzd) ?  dfdfydipjdd diatas dy Oz dzder -
| Bd3j s 1 Bd3J g | Bd3j o 1 a3 g
dL di3dtg v, Is]dLd3itg v, Is|dLdBjtd v, I|qLditg v, s
dzd W dzd W dzd W dzd W
1 204.,8 16 203,8 31 205,8 46 204,9
2 203,7 17 203,3 32 205,7 47 204,9
3 204,6 18 203,3 33 205,7 48 207,2
4 204,6 19 202,8 34 206,9 49 206,6
5 203,3 20 202,8 35 206,9 50 202,8
6 203,3 21 204,1 36 208,6 51 203,7
7 206,8 22 204,1 37 205,6 52 203,7
8 205,9 23 203,5 38 205,6 53 202,9
9 204,8 24 203,5 39 203,2 54 204,4
10 204,8 25 206,3 40 203,2 55 204,4
11 204,3 26 208,5 41 204,5 56 204,7
12 204,3 27 204,5 42 203,4 57 204,7
13 203,8 28 204,5 43 203,4 58 206.3
14 203,8 29 204,6 44 204,9 59 206,3
15 204,8 30 204,1 45 204,9 60 206,8
g1, Isj¢Mm 204,7
[ R, ?IsjCM 1,90
gsf, Ijtf 1.4
sl, % 0,7

I " jmss2 yOMmisd ©OBGIS'T B' dzd Gftej Hy dzj dz MOIlsdMisduy f
BIxHE VY d tv, vJY 4 tuv, d@ixHkE t1v d tuv f fedshiE dzd
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R . ubOldmisdud MEOw MmowL! BjYHE Mdzizyo? dadid) Lo j g i HaPgsdf
(et dzv ydd Mmdzj Hiz® Ry d0 SelE®L fgdsz y@Mdzdj o J dzdudde® MudlsO® Isfr
R< 0,2, bt MsOsdmisduj ms OR<mOY 4, 1, o v i) RO HEOE O I g M
weodzw jIsfpw Mt jORMz] D; 94 Mdds One?® L ' RMmdldz dss ;mojwindzd Ry J9dz'O fd dz!
bts BjyHEZ Hokdw MdzzyO2 dr & o j dzd ud dzOdsd Mmkh jMlse zjls dzd dzj 2

[dzv or ydmdzj dedv CtsiWWdydydzsO Sttetej dvydd, &Ofted k)t
dqd3i dls odH

g (Tl - Tm)c.sppi - Ppm)
R(T,P,) =

i=1 i=1
GHYm Pm- MtejHdzj § OdWdisjlsdud mMStsg L dzOyj ded g, Mtstslse j IsMmise j dz
ZzOctelzL € v .

\/a (Tl - Tm)2 ca (Ppi - Ppm)2

vO0OB R4 YO) oslssCsdz tojL zdz IsOtse dL d3j tdsjoddgjd v ] & dzte D dzip® & to L
1 Bdid te 1 ki te 1 Bdid te 1 Bdid te
qLdsd o] te 1|dL Bt (e 1]|dLBIL te 1|dLdBIE (e 1
dzd w dzd w dzd w dzd w

1 129,8 16 130,2 31 121,0 46 130,6
2 114,8 17 100,3 32 128,9 47 116,9
3 133,9 18 99,5 33 127,5 48 111,8
4 135,6 19 109,1 34 127,6 49 133,3
5 1249 20 117,4 35 83,5 50 129,9
6 131,5 21 127,3 36 87,6 5l 119,2
7 94,5 22 116,0 37 100,6 52 122,1
8 137,5 23 129,4 38 126,1 53 136,3
9 133,6 24 127,2 39 127,7 54 134,5
10 83,9 25 101,6 40 105,5 55 134,1
11 127,2 26 131,2 41 127,2 56 130,1
12 120,0 27 99,0 42 102,7 57 106,2
13 116,0 28 121,4 43 103,5 58 128,2
14 110,9 29 110,6 44 115,1 59 135,7
15 126,2 30 108,2 45 82,0 60 127,4
41, 1 118,5

[ R 2 1 216,3

gsd{, 14,7

sl, % 12,4

{ftejrnjdjd] MsobdmbduyMcs? L Osdhddtshisd &jyHEZ L dO

dLdzjtejded?2 YBCOLOdzs, ylsts dzdodzgj 2de’ 2 St WWdydj dzals $Ctstetej dzw
0,40; d&ixHE L dOUj ddv-&dd 0/9)) ; d RFJVTHAPEE) B af ety pis [ 4(-0.44);t 1

BiAHEZ V[ (O, 1) ; BIyHD,BL. ) sdkzzyj dde § udMmdzse ' j L dOy
Ctstctc;dz ydd IzQOLfaO“ls &Zz0 Byd dz MmMdzOB k¥ lstedyOlsj dz¥ dzz¥ L C
[y d tuv, &ixHkz 11 d t1, SHERSPRH Y], dquistsy §lis@distd yj M
dzj L OoadmddisMmis! Lt Isdr oj dzdyddz Hteke Bl HttkecO. yvdmdzcetj L d
ECOLT 90jls dgO Mddz dezs §sdzsy dlsj dz' dgzs L O dfnd dzgts s Bdzd L G
LOoadMmMddsMmis! wisHE Bl dzd & dz0O. l 1tk MdzkyoOj o § dzOdzj + €
COyjMmsaj OCkdodzssets WOCIttcO® dhsydts dmfsd L s Ols+ Istsdz' G-
i iWdydydaso Cstetej dzvydd &@iyHkz [1 d [1 ddj s ulstsj Hdzj |
Hdzv fombstesjddw LOsdmddsMmisd &BixHk [31 d 1[])} djtsBrtsHd®B
Ctetej dzv yd d .
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vOB&GYO) eslstsCtsdz toj L Zdz IsOldfticed O jtets joded 1 2 Hf decdzjfndsbdzd M v dzdz
dmmdzj Hiso Odgd W -

L Bdi3 | L sdiBitg | Bd3jtg L sBitg
duasit % |[diddw G% |didin G% |[dudig &%
dzd W dzd W dzd W dzq W

1 0,69 16 0,70 31 0,70 46 0,71
2 0,62 17 0,63 32 0,73 47 0,65
3 0,70 18 0,64 33 0,69 48 0,59
4 0,81 19 0,75 34 0,76 49 0,79
S 0,75 20 0,64 35 0,53 50 0,71
6 0,74 21 0,72 36 0,55 51 0,68
Y 0,60 22 0,61 37 0,59 52 0,70
8 0,74 23 0,76 38 0,73 53 0,79
9 0,71 24 0,71 39 0,69 o4 0,79
10 0,52 25 0,54 40 0,66 55 0,70
11 0,72 26 0,73 41 0,81 56 0,79
12 0,77 27 0,50 42 0,69 o7 0,63
13 0,67 28 0,69 43 0,66 58 0,73
14 0,65 29 0,64 44 0,71 59 0,81
15 0,71 30 0,75 45 0,59 60 0,70
g, % 0,69

[ RH,2 % 0,0056
us )., % 0,07
s, % 10,8

vrs 391. 2

[ .0 ROOtso O, 1 .1. [ twBBlskzdz
dO0del plsjteBlztceMC 2 ctsMmMizHnOtwMmise jdedzr 2 bkdzdoe j edlisj s ftesdir h dzj
191186, #Bizeslztce, J1d hOv [ stemCOw, 18

CIIJTOSAR®RYOBL G wlruvews 4L sf{eovdfdo 1 vtoérrRARJ VUL B Cc) {1 4,
E [.¢. RO9OMss0O, 1. I. rtwsetlskzd, 2020

]l MlsOl! j tOMStr 5O LOsdMmddishis! ©OLoadldw flsddzj?2 HJL O2 daC
fMsydOdzt dzf » Y OCIltstetses 20 ftoddBjtej WHtdhitsects Ctflss O.

szt yj o' PrvifjieEanS d2 Sflss B, CsMsHL, SdhEOdks, MOKRzteO2, flsc

{ .¢.Ivanova, N.V. Drobotun

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

THE EVOLUTION OF THE DESIGN OF SECULAR DRESS IN TRADITIONAL JAPANESE CULTURE

The article reveals the dependence of the development of costume design styles on political, economic and social
factors on the example of Japanese costume.
Keywords: costume, kosode, kimono, samurai, Japanese ctpsiytes.
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W dzts
fsdd BO: Mismse’ Yjdse jyjmMSiascs mMOdkss ' &€y jidds iz 5208 @Y &
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fsdvisdj COC Ckd lktedy 2 StH, vylsts L A@OUYOjl kddSod d j
By ds HOY] MCOLOL!, Mhsjtjsldfss ML zOddw, oddwshdn dc

skzdz skztedzr 2 ¢ fsH citsdzdd L dzOyQRlnkdecdes @ lisdgdstp@udds AW d3g |
Wistcd3dtetso Odzipw  f sH atsLHJ?fnlsachd3 fr]lSSJtGthZdZtS gdzr = WOCItst
dmSEeEmMMmlse 0. cisdMtd? CsMmiss dd wodvw jlsfqw yOfmils: s dzgj bktsd ¢t
EsddzdlsOtcdetsdts L dzOy etz ®) (L Osfils® sk y@fslso soa Odz o toj dzdedts

SlsteOy) Odzs! o dzdv dedy fodzdlsduiMEés?2 d 1 SCtsdsd3dud MEs2 BMiSC

tOLodlsdy rdLO2dzO Ctsflss 3O dzj dz LV tOMMBOIsted 9 Ols+ , dzj
w"isdzmMCs?2 Ckd bkte] Sz gt®yg j CO0, jet HBMISOISS
JHiYHO 9o (ctitddd wodwjlsmw Hds?2 dL MO n B "dr B d&C
By des kL dZ2Olk!, CBGCHO MBIy HEROSHA j| SCtdzisOClsr B dd thmts,
CHigsy dets ftotsdzj Hdls! twOLoadIsdj Wtj'tsdzfr]ﬁq’ sjrdetsdzse 2 o tslisfr

s fJjtejHdde HjowWIlsdzOH yOlssets 9j¢0 Msets ¢CsMmtsHi & B
SHyYH'™, Ctbtteky MicetHdw dOL'™ 9 O s - § Bts dzts Jdsimts fif dzts o dzs2 J s
1 CodoOdzj dglsdes Mdzsez ¢tHjiYHOEe [ 1, 118] ] f s 2dzv tc dats O3
SteOHdydtdzdzzy wfsdzmMC ey HJYHLE. cs fr]tSHlé g3 i Is eBLOLHB
cBOdzj dz' €2 kS Ooe. 10O mOdyBdelzBHJEiBJ,JWQJOanﬂ'ﬁdm’anﬁmt@Oade’ao
LOfOHd 7 Ctsflss iBdso sj o3 dzj 3§ dajd, fted zOG Olsj dz' datsy ¢ d3(
slso jtefflsdwds Hdzw thkC¢. S Oo QTSfr]iSHi B'dz LOMbtesyjdz s oj
cdmlsd.

ssMisH! B’ Gd dgozizd Bsdzy o' Mh jets C OMMO, dO Cbttts) O

kS Oo"), ybt LdOUOEs skfizlshlse dj o jdddLdXodiz’ fazts? O L ot
Bdzts ¢ s dzts 2 dats ) Is - MtejHdzj 8] S5O 152 SHJjYH' . stsdze d d&zOyd v cOL
Bdetsfipdss 2 dzgts?2 SHJ Y HT d BB dL"' MCOdzdesisd o dzOH j dzt yO MmkHddz

ttzC O 0OR d dOYSOdzOrn, CBlstster j Bsddzd HJ BIsdemstcedtetso Ols!  Hts
Hiczetsg ts.

| s smdzs2 dz" | BisHL Br dzd ctetsdisL m®d dabH ¢ O lsitg dztsl ts8 iz E5d
M dsdw s v ¢ dMfsdz L se Odzd® CsMmMsH!Y o GCOyYjfMmlse] §mofmjHC
fsHAatsHddZO HdY dh OClkdeodss?2 YdLded. Chtsdiiz M sMmMtse Mise s Odzt
cf ftcdHotstcdz" j BT dzd o rtedsl? yj vigdalz? thtddiL &Gldylss EIO. stsmMsHi fMls Odz
JdHB2 Hdv eofpjn Mtsmdse d?. 1 shjddj Hoekr ddzd Btdzj J

BH
W
W

dydOdz! dz@f d@3 Misddzj 3 Hdzw Mo jIsMEsets CMmist BRO.

stsMsHY 9o tdzd ojttrndzj?2 HIYH' dd&3j dzdj Y dodi H |§ z] Bztdzd O dzc
dzd Htsdzydzr Brdzd B'Is! OHOfIsdiseo Oder St oafMmjds otej dizj OB ¢ |
ndbs! disdes) , M fSHSEZOHECES?2 o Mdes?2 d M de ¥ -Je®9 OMw)OE d
d 8 SCddtsdets dzi BT dzs] BOEBRBEEE A2z H PBsEi sdg' L s Odzd k¢ C
sMtsH L Htsdzy dzets BT dzs BT Is! dzOMmlstsdzr €5 H dzd dzdz" 3, Yylstser L C
JtojowdzdzOY fSHBh 9O 11O B" 2O tyjdz o' Msits2. 10 § BHEA]

swy j dzgsdzes € Isj &3 MO &3 tsBJ My j ydls: Bsdzyj § { dzj ¢ Odzlsdzlz®
sMlsOltsydes h dJtets§, Ylstser Hi BSsdzmistcdtctso Ols LOIr d&zs¢ d L
stesh jes Issdz0. stMmtsHt dzj ddzj dz dzgd COSdn L OBENYJ IR btlzn L
swihtsd tsBd.
tOLdzdydz" § Isdfr CtsmsH4 MM jmMsekels M MjtejHddy b j fMisda
RL hjMmiksd hdtsede » Isdfse Isted dzsmddzd, iy Hd ofmjets, MO
steOHdydd, ftdL "™ o 0o did,tsfipls oty sy d Mpgjdzedis Hjj doHjz, SIS B3¢ O,
CdzOMmMmr desmddzd jj HB Isjrmn fste, f¢0 MisOs Odsm! ssdzt € s
9" 9atsH, Yt Bsd hddfmlses MsntcOddeh drfmw CosMmsHl ftod dzOH dzj ¥
10deBdzijj dLo jMmisidels® WHEJHEsHNSHEBESC O Odz! dgs " tcOL 9 j 9 O8 F
WEtedmMtsH] Bsedzd HtMisde Ols! L j dgdzd . 17 dzd CStsfMmtsHA Hicz G 5G 1S
tsls dzd y O dzd Yyo JlsOdd d EL stetsdz, Cslstster 2 fsCter oO0dz o M
ftcj HdOL dzO0yj dz' d3tsiddyH rdas jddgdHy! d3d d 9 HjoaWwIsdzOHYOIlstsdz 94 ¢ J
rdzv 1 lss?2 yjdzd dzOHj o Odzdm! Ited WktedmMHj, GldadyGehdj mw
bydeosj BB Yydes "N dzs! dL kL tstoyOlktsets h jdzZCO (tedda 8)
Bsedzd BT Is! sOCddid CP§F BIZddzdigsH i, ddzd dd3gd s+ Mtcj Hdz¥ v H
Hicketsets CtsMmsHY, d, C0O0C fttOoaddds, dOHjoOdkdMm! dO0 sW¥dydod
Jilbtsdz MOBBEzttOd dzOHjo Odzd HteOCIsdydetsj o jtemndagij SCtMmBH!
sCOded d BCtOh do Oditisfy!j tedh dissiidsdz” X spedidiO¢ d ttOMmh do OdzOM*  d3d dz$
Bslsdo OB o stsdz tsMdziso dzts 2 sCtOmMed ¢ ditsdas. 1 2S99 0Odz dzts
ctsBjtolsr 90dedj otCtelzec lsOdzdde. | thdasedtsd, CtddizO0¢d dsfid
stsdz' S5 wBlddEz ttZCOotse w©OLtEjh Odd o0t! qteseo Ols! . 1 sH CtsMmc

S J1IIT KNI X 9%
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SsdSsets CtjfO foH dOLsOddjd ¢crndlsist é, (Sbtdiz Iy j
fsojtern StMdBOSCHd BEE @FtcdzOH § 506 s def) B to Iff twigsdn dllsH 5 Is-s@iE tdhofts  dglidzey

sdfr CsMsH! yohj ofMjets MmMzsydts ftejHj ddls! , sO¢ ¢
9 Otc! dqetso Ols: Mw. vyviIstsBr dLBj YOI fEIOddyr, d@oyds MEOL Ols!
fl skdshmdlsj d ds djiBsd "YHdi3d slke jtmisdwdhd o ks Os O

stsftsHt ddisj dzd tOL d" | Mlsddzd. R- dzOL 8 Odedj Bsc dzts tsls da
dzOL 9 Oded® dMsstedyj MEs2 +ftsnd d HOY] desfdls: dd&j dz0 ¢ sdz
CzOmMmMdW dydtctse Ols! teOL destsBtcOL dzr 2 d h d el 2] dzth 9 & ls tdn s ff tzg
f sz yodzd Mmetsd dzOL o Odegdw §sfdzj bsets, COC ded B' dzd ©® BBH
sftej H dzj dedezs Mlsd dzd misd yj MS ks CObjetsteds . [ Mis! Mmtsef OHJ dzc
dzj MtsB dzé H j ded d s sydz r~dzdzizisj iz figidsofsdzw . s fRedgjHwj dajlsts & o dHE, o H
sdsodz' | R OLOCkjtedisdSd COYHBER Stz dsets fMisddw CfMtsH!
dlsddzd sy des teOM sdzsy dls' o rntesdsdsddyjMitcdl fsteWHE |

D1 kdRock.
1E2drOCE wodw jlsfyw 13Hdz.cfd3fr]l$ddzgﬁlzﬁls1j]jslsmt:ugmle&i:fdztslﬁtfaﬂsq’ﬁ]:
pOdedw (dzzd) d BjlOkedyjMSs?2 Wsd ¢d (ROCE). 1kdac
sdsedd; o9rhdoaC0O dkzdrOftk fodkzyddzd Mot ®©OMftshmistkO
(-186468) W dOsdzOL 9 Odzd) 90IsOMd o ctsdedd. ] 9 OlsOfmd
ter 7 B dz kH Oidh] jdis dlzgdffdg, 5 2C tfijsdigst@” 2 EH jtey do Ojls dedlsd o €t
B 4 dzdzts s 9 0IsOmMd BF 2O 9 Hhzddzdzr = (tetSH Sdz! dgrt=n j
j ¢

@ &Q

Jdz dzr 7 dBslsdotse. steslsCdy ¢ jted ydzr 4 M
HiteyCBt?2 HtotsHBd dets?2 or" hdoeCd. steOMmdz j,
Ctozy Odzd ! iBj IsOdzdzd yJj S 52 WtsdzlG@@lstziatSLHO
1 tod d3d dzj dzd 4 Ltsdztsls©® d MmjtejBtewdats?2 W sdz )
s dizse d?2 . [ ilOdzzdyj MSOw Wesd ¢6O0 dBsecdzO dhfsd' L tse Ols!
JIsdtcOdzO ! o HOMmlsk d ftodd3j dzv dzOM* o dztis:j - tddd G dzts o 2 dz@ & P
M¢d dO I[s¢ Odz fl fsRshi 8 IscOW Otcj Isse . v0OCyj wisdsyr
Hisdz dg" j dedlisq dLﬁhhﬁm&d9@¢¢@44¢Uu¢“wO dedlsd B dzd M jd
st 4
H

Is j
d
o Ow
¢ d

Is

Clduds &3 tlseo j stsd3 dzO *QHWM$JMWMEWGMMdﬂ i BBm g k)
stolsdzr 2 CdlO2mMecd2 " jdz¢ MlsOdz HjWdydlsdz d3 d stesedd o
Br 20 dzgj o Itz Msmistsw dd d, Ylstser sBJiMfjyde Ols ¢ to
jted?2 C€dlsonC[Ele, s U3j0S]Mlis d dz

glsddzj o OW Wsteds0 dzdmOCE B 20 ftodHEBORO H dzw s € te
CodsdBd Ui MSddi3d tekzHdesMlsw dzd. 1 tshdssoe dets df$ siflists L H tf fj g dn@® @t
st ddSOdzt dz" d3d. s kh jMlseo s Odz dzOigEststy oliste QW GO Is 5o HIIC YHC
gddsdets. 1 OftcddBi tc, ¢MBSH!I O Otcede L EBOYOds, yYbts tkEOs O
Ofmlis CdBsdes tslsH j dzf 9 OdzOMy! stolzydzlz s . 1 EdR0OCE HOY J L C
[
e

QOWOEI”

(S i = S R gqmmn‘ﬁ(ﬁm
X
Q—

GG E

ntcOdzdoh drfmw EyOomMeOsdd ydezm HzidH dgsled3gd tSHjYHT . 1 BSHOJH
qHEBRBOd HdEY jhj Btsd hjets MsCtcOh jddw IsttkEHtsL OlteOls. UL ©
sltster » BtOdzdfm! dL Btdzjj Httsetsisswh dn ¢ d@tsdethlsslfseH O
Is¢ Odzed .

Il Ctdeyjy XVI d dzOyoOdzj XVIl 9jC0 {Ctsdetsdzsdyj MmcoOw fmdkkz
dzj sBRrsHd&BsMIsd dLEBlsOo dzdo Ols! CsMmMsH!L LOSCdd M sMtsetsdg. U |
teOL dzdyde' = EkLtstetse d Yo jlstse RPE@dtH j@tsHediteds,0 O dzd ' s Mis @€ d diz
ZOR toj dzgdes. 1 EdrOCE C0OC fisdd CesmMsH! Y Odz o dgj dzd dzts iyl
MsntcOdzd dzfipw & Ctsfilss BOR Isj Olste® 1 f5.

2)ebkHL dc OR 0dz0.

tHL JCORBOHROS?2 HBRJddtekzs M d2 fisd dz CMBHdZO y @e@j 0o "
fjtedsHO CHEt. | wsbddydy sl dEzdro¢Ek, Cbster j desmd dzd iy
MdzOyoOdzO® B"' dz SHIYHB2 sO¢ dOL"'90jB = c¢MiejHddr ¢ dzOMMBte
mMoBtsmistswisj dzt dgzts W sdemC k¥ Isj n ded Osbp Ofgaft9 B ts Hydsltss, Ids L Sgfsls) @2 ¢
fteduddes?2 Jjet foflbdzvtcdtsmisd d s Mmj2 HJd .
co
d3dz
d

1
B
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kOC d ofmj Cddsds §sddshls' . uwdestd ofMjcHO fodhizlshse k]
jHddmise j dzdzsj M jHMmlseos ECwOh j dadw .
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MsntcOdzdo h ddsdMY ctcOos OB YsCOL" 9081, Yt ftode dzj yj ded

BN dzts dzgj dL B J 3 dzgr o3.
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MOoBzt02 MC e disr@nm@,L sE@OY J ddi Mydd HJjtiojdmMCs2 ¥ dL dad,
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fesj Clode 2 Hzsfisd. 1 OMMdEOlstede O Isfv s Clst, §shmewh j dadz
ddzdzso Oyddzde 7 sjndesdzsed?2. [lsdj yoOjlsmy ©OLodlsd) d hdEiss
fsjClkdiese Odzed j .
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D.O. Kuriatnikova, I.A. Soshnikova, A.A. Khokhryakova

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

SYNESTHETIC APPROACH IN DESIGN

Synaesthesia is a phenomenon of perception in which sensations stand out from one sense organ and also manifest
in another. This article discusses the relevance of introducing synesthesia into the design process. The properties
of the synesthetic elementearevealed, which allows a new approach to project activities. The projects on
synaesthesia and studying the impact of innovative technologies are considered. The development and widespread
introduction of multisensory technologies in design were noted.

Keywords: synesthesia, design, multisensory technology, product, color, sound, feelings.
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SOy HB] otMftdkddoddj yjdasejtO MmewL Ods M yjf:s ¢§hd:
¢, 1 sydd d Stdsttsddtizéls o jHjddj. | O0ftddjts, Yj ozt
H 2 ©OL, SCSBGEHO Bd M de&ohHy 0ONMEY P GE] RsctisOdy j o '

ifmMdkd & yjdsesjC0 BT O ctsdzzBOW C &ZOodOlk® o HjlkMike
C, dqLHODOj &R 2 CdkOodOlktets?.
I sdz hddgmlse s kEyjde = ftedHjtey do O Isfpw  dzdiSdfovts tufly ds Gy d ds
Colsstesdy tsfted HY dzj deder § TMisd d3lz dzr Wstedsdtetse Odzd Mmddzj Misd Isd wd
fMewL OO M L j dzj dgr o3, fssdiz yYylksts 9 0h O &ORO, 1 OH W, Yofl
ojtetsWisdtsls! , ybsts Mddzj Misjigy Hj Jjglsc iz tJrudPHEn? JFOLPEE
sddzgi Msjodw o ydrLrded yYyjdzse jCO dByil dqetelOls! teOL dzlz ¢
osMftedwisdw yomls: s MmMetsi?2 YdLdd, 6BfdqteOwvm: dO Iss, Yl
s Hi B, tOBGYEL did SBY WdaBEY j 5 ddBjls: &jMmists  SBEOKEZOY M
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THE ROLE OF IDEA IN DESIGN PROCESS

The article considers the role and significance of the project ide@ d¢ontext of modern technologies and
digitalization of design process. There is analyzed the preferences dfitstirda field of professional skills and
abilities; their desire of improvement in a field of software and computer tools; current problems arising from the
background of their selfealization and employment. The conclusion is drawn about the need ianityf an
intellectual component of design process, the significance and responsibility of decisions made by designers, the
role and essence of design in the era of technological progress.

Keywords: design, designer, idea, design process, informagidmrologies, digital technologies, program tools,
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mMosBh jddwdd d EHOdMjdd = o' LBsotse. vsO0Cdds tsBtOL 53, 9 BBL
LW Csdte dzif sMMsBO oL OddisH ] 2fMisad™y St sdzj destse o Istsd3 y
BON d dzO R .

I1ts sdfkz oL OddBtsHj2Mlsedwy hOBdzsdzr ff jtej HOYUd HOdzdzr = 3d
Hoej CGdzOodyr » ctlzffr: Mddrtesdeds § d Ofpddzr tetsdzdz | .

o d dzn totsdzdzOV  C 8 di3dsisflaids Oys[dscdslz dzd € Oydd dEd Y HE § Sdi3f sdzj dzls Oc
dmf sdzdzj dzdj o' LT 90N j2 foscteORBR Basidokzjlsmy, §5¢0 dzj
Codf sdzj dzls O. s 0¢ 2 Mmisda oLOdBsHj2Mlsadw YOt tj OdzdL kb
TransferP ot ocol ), CwBltster 2 dz2O0 HOdzdz 2 dBsd3d dzls h dqesS s dhf sdz L
9 WnttdzOls jfnjglodrdsjedzls  Odedz" 2 Misddzr CosRBBrzddEOyYydd dzi eSS s o dzj
dgdi3j jIs dzOB Bt dzj HsMIsOIsStse, OSCdrn CBECH MPO® @M@ p dd s BL B
ttOB IS Htkzedrn), Mdd desj MeawL " 90dedj Mmjteadmse Mts ot d3j o
ots oatcj W BOOdMdietsea Cd dOctekzL ¢d d BBdOtlzy jdedd Mmjteo dmtsoe

O d derm tots dzgdzO W Cds 3Gl dzdnls@uld v tsB d3j dzO H O dzdz" U3e d3tfots daj cithlsls j o34
mMdMmisj &3 daj BdsSdtoksls Mot orf fodzdgj dedi © BYJHOddd Blsa,
HOdzdzse s Misddzw dBsy jIs BT s+ 9o dzgimMisd ¢dr 90dOydwa: €¢OC
fl fs@shs 8 hddr Msseh jdd?2. z@O@@dhnstse OjzGd d dzissfdd ¥ ¢ ByJd
sBdij 20 MstsBh jdzdv dizd, O OS] cOttOdadsdd dr HBMIsOe Cd. wdz
oMY dzdzse s fBIssC O BN jdedW BBy HE MjteoadmOdsd. ¢ Mmd dan tets dzad
BOMh s OB d tc 59 OjlsdzdzltcsO M dejIsijiddz, O OCYJj MfwwOodzvils! mMw M tjL
fteddzsy jdeds. 15 9L0Bjdz dMfsdz' L se Odzadjy OfmMddertesdzde’ 7 fMtstss
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HY Sdzdzd Is j dz' dzlz ¥ Cdsf dzj € MdesMmis ! SOC Y J Bselzls o tsL dzd € dzlz Is
AlszOodz desmisd o HBsMIsOo dzv § B2 MdMmisj d@z3s?2 dJda sted3Oydd ¢ dzd
MssBh jdd?2 MsOdzjls kL SCdd3 di3d Missda o §teddztsy J ded d . ¢Mmddzn totsd
sydtej H! Mmtstseh j dzd 2-s gb MefMmish e3®. ¢cpubl i sh

Il Mmdmlsj di3i topkjHadi@misdytsizs h j dzdvy M- tcOdzw s sfw o BIsHJ
fsmdzij HEEh j2 BBttOBGBISCd. [s8BtS2 dL HMbskfd = Mjttodmtse, ¢
mMesBh jddy LOBdKOjls jets dL ujtdHd, LOIjda Mstseh jdadd
L®DEOIsy &0 BBttOBBICE Istd ¢ SHdd Mjttodm. [ Mdzd HEMiskzY dor |
dzils, bt MosBh jdd] MrttOdw jlsffy, 85¢0 sHdd dL MmMjtedmte

1l MmdMmilsj dgis uppswchr li ibseke ﬁ]tStSBthde MrtcOdzv s Isigs j dsd g tod € to g

djtcadmr fsHfdm" 9 O sw  dzO Yt HJ dz;dzdzlz“ clsisze d ¢ slsts
fmMdMmisj d3j -scupbushclriisbhe ¢ Mmjtcodmr, SCtlstster j fHtesdLotsHYI M j
mMiwadmr, Cbtster j ISBtsOBOlsraOeksub@dzdzlb)efntsts(sfjnsdztﬂdfr]tzqm)SC

glzh jmsoalze s ftodd3j tor Cslstsarn Mitweadmse HAY dhHfsd L s
ftoesj Clsdtctseo Oded v :

- Kafkad MOr 2 fsfbdytcdOw tOMmMftcjHj di ddoOvw mdhmisj B30 | st
fzBdzd ¢ 50 Ols! d sHfdmds Qls’! MOBdG O SIsBS dqoim@agd tydted HJ
SsCOLtskMlss?2 ydo smlis: ;

- RabbitMQ;

- Google Cloud Pub/Sub;

- Amazon MQ;

- ActiveMQ.

[z dzd GHds dL csbsor s twihjdd?2 daj ftjHshlsOs dw
oL Bisy desfls! fosctoOBB] o Odaddr Lifsvs s hj joadasshig sk fiyg tgo (Ol j odf
(TCP, IP), O OCY] ftslsStsd sbBd&j O HOdd & (RPC, SOA

5OC COC dMitd Lo Odd) BJStshjts s bhdsydyjls Otsn
CWHsd fesBdjd ftod i odjkssdgds. v 4§ g BMY L § & @y da Btsfyls -
CdStejsdzsds fesjClj, M) ddes jMmdzd o fsjSlkj o0xydd Mm¢
Gzjesd " dR fesHECkse d MOBLOfso. wkhjfoksk d HEEed]

-HdZBXdZBﬁIdSOLSJtGlS’SOdZdW Mjtcoadmtse d o jthmMdsdedtctse Odad j .
sBdeso dzw jIsfqw  ddzlsj oW j 20me cP OB ﬁ]dzlﬁ]u@cpqﬁlzgsthEtSHd%B o dzj Ml
fnd todMmr , dmftsd kzshdj dLdyjdej dede’ 2 ddalsj et j 2.

- uidzsy dzj dedetsy s Misdtoso OdzfgiOL fipdPig ©jsdzeo .Olsy | HasdctOsq i & Is j
COYHBEB MjadmMO 5 lsHjd desfisd, o3 Msts IsjiMlsdiese Odedw o

- [ Isfmdzdi ydoe Odzed | tcOB tslsT mMitadmtse . 1 iBBatsHdBE §tslstcOls
Slsfdzj ¥ do Ols! d Y ktdOddttse @l d3 BB B s j &) B dinEg e el fdzd s
Bsh desmisd EasHdls dzO0 dr teBfdzEYy do Odzd J .

- AdSdzdyimMe€djy LOadmddtsmisd, SCtlister j odzjCkls LO MtsBB?2 !
SHdsets dqdzd dzj MEsdzr S dr Mjtcadmtse .

- vejdazdyude Oj sfmw  §sistej B dzj dedsjp  erday d ftcsiHsH joze D i&d W is J i@z escti)ls t
Btsdz' " ¢ s Ctsdzd yj mMlso O BdCtesmjtcodmse . { mMtsB | dzdzts, i slst
odilszOdzdL qtictso Odadets?2 Mtcj HT .

YiIstsB ' dLBjYOls! i sdiw dgzls™ 7§ totsB dzj o3, dzj sBAtsHd i3 dz
Cdzryjorj dBsd delsetlzi olrgjlsi cipfldffls! .4 COCddz tBwOLtSd BEHEI
fmMjteoadMmtso . IBrydes dr dBsy dets ©OL HJ dzd s fts: ftoj HO3d Isdets2
stedj dzsdtetseo Odzdztse s ftotsctcOBBItetso Odzdw ( DDD)
fzh dfsiss OCyJ§ ddjdls M Mz sftjH]jddls mMysmse tejMYfJuj
St OH d\yd tsdzdzOW StcOdzt OC yd s dadzts iy ls ! Bsdz! N ddefplsea © wuvJT dzj
tdnjddid ftospdzj d&3F sy jls MisOIls! "teOdzj dadj H Gpds,r & Ws"QLts|dje
sftsojh jdadj tMisOdz dz@ » MjteodMmtse B dJL dBjdaj dedd tBh dR HO
fcfish i 8 hOBdzsdzO dhmbsydedS s MtsBrIsd?2 d ctransaction | og

JIsH j dz dats fMistsdls sBteOldls 9 dzd 3O dzd 4§ (s7{0] ftesj Cbdtets
d3d € tgofiffifftse d3i yHE Mtsets?2. [dzd HBdydr B"Is! dzaj dL a3 dav § a3 § ,
9 fnq’fnls,;dy sMistes oMlsOdzi s ftesBdzj BO o jtemMdsdzedtese Oded v , Yk
'2 mMdMmkj . mttetsh s L OHss Cdzadgj jdzls@fise ts o B0z "2d d
B chtsQ d zdkjde' hdls BME¥ My dtsfls! MmdMmilsj 3"
jtcodmds 2 YtsHRtsH € Htetsj Cdtetso Odeds o' ydfmdzdlsj dz
d. ltedd3j eOdRd IsOCdr € sd3tf OdaH2 W oOdgOfigdsfige :, Wi Oed
Jjdvismw ftojdikzh jmMlsoaOkd d ftosBdzi OB H Odzdztsc te

D Hi2Mlseade d dzc
1
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Mtse j sOd3d d dg¥ OdzMOd3d o dzj Hicj dedV  tOL 9 jtelsr 9 Oded W v0Cdds
ditf dzj d&3j dels Oydd oB3d ¢ tetsfj oo d Bientedizzhitecfgregd oijls SO A ff (cBg € Usid dcas o C
ftosdteORBdetse s tsB M j uidedw, o Ctbtsttsd Mjttedmr MmdMmisj 3"
Mikiorn ftosbtsCtsdtse §jttiHOyd HOdd n [4]. 1t ddzj dzeds UL
fsi3tse dd3 2o j dzd sq Isiz' datstffipdsts d L-thrftstmaf @) dialtzfoi Is s o Zdj dz " dIs!

Cif sdzj dzlsso By ¥ HE M2  dOZOHdI! dzj ftejter oadzgzs (dals§ Gt
fdmMss ddlsj tOlskzter

o
1.Ctedr L1 OBBO,  dyOtH mj dzds, t Odz'teld j (3] ts sy, § Wptiz$ticdz o IO dizdfiis f
ftotsj Clsdtetseo Odaffets j ¢ 1©dsts (5 4o @BAH 36801 d Is j to
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Odet s j toB ZedsfbdiDiemise j dgdzr 2 kdzdo jemdlsjls ftetsds h dzj dgdgr & Is
91186, BB EUtar ,h O [ sEMCOW, 18

ANtfovz Aol f1, rRuel[[P2y00f3r DSItdARDLIS dMRE
E ¢.[. | d&ZOHCtS9 O

] HOdzdzis?2 MiIsOIs+ j cOMmMdBEOIsted o O Isfpw MEzhi IMfistptrts BE § ¥ O BdetezD |
s zdzw todz" »  DelitssHig] QlefgldgOme O 3tzd W . I mMtsetsj o dzd 3O dzd § ZHJdzw j Ist
Colster § tOMY L dzOs sfiqw  d yYdlsOs sfqw Bd " JdzMlseotsdz ftetscteOdW
By dzs 6j HOSIsdtese Ols!  twOL dzf d3d fisy tefj 8 HzQxi3ds,0 SO M l$ Pd @2 j dz@ dsdel
o ftSL A3y dztstdn@sL dztfdslz MR tcOdgv Is! HOdzdz j, © LOadMmddiismisd ©ls Md
sdzt yjor j 3pdgse Ppzdtetse Odzd | , WAtRddeRKkBRS Maxi Adtbdizsk Maya, Pixologic

ZBrush CinemadD, Mmtse d3j Misd BBsMmis! W istedBOIsso

A.E. Gladkova

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

FILE FORMATS USED IN 3D MODELING PROGRAMS
In this article, the authors review current formats for saving and exporting files in pd@idlarodeling programs.
As different formats permit data to be saved in multiple ways, depending on the situation, special attention is paid

to universal formats that are recognized and read by most programs. The latter are particularly important as they
allow developed models to be freely exchanged and edited with the minimum of corruption.
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Keywords: 3D modeling, file formats, Autodesk 3ds Max, Autodesk Maya, Pixologic ZBrush, Cinema 4D, ,
format compatibility

1 Mote] dyj dzcals ol A3t W Iz S USRS QD WIS C QTS OS] tdg oz

By il toj OdzdMmisd ydes tslssBtcOL dls! ddzsedy + dzj d@3gj dzls™ BCtekzy O h
sjrdtsdzsecdd Bilssyjdr HB dHJj OO, MmMEh ifmMlsekjls dzgj 3Odzs H j IsC
ftesj SO, dGHpiizilo dEGLtdr drlsDfZs B ¢ @ &30 © dz8 v .

YIstsB T B d&zO o ftsL i3ty detsfls: HteOBtSIsCd WdisHjdzd © Htekze s
EHsMisse jtedls! M o Mo d3j MisddBsMmisd Isjirn fotcteORB, SClstte’ j
ftosetcOBRBBOBRBI Istey ~tslp Gdizfowe s s jitelddco O Isfqw tcOL dzd yder § W sted
Wsted3OIlsy Mistsdls MsatcOdgv Is' tOL tcOBOIsT 9 O d@gzr dBsH | 22, ylstser

1dMEdz €5 gy nd3jtedz' » OV dUI MEdD O] OSSR Z BEPS I
BEH] zdteso MEIsts oD R e jo@L dets?2 M j ydoOodzdL 0ydd, sO¢ d Hdv ©O
EMlsOdzso dzj deder dgd dz©@ dzdr tOL dz" &3 f o6 tc O BRBO ] . ltedoe j HY dzad
ftescteORzdzr Mmkh jMlsoktls d Hdzw yjess tsdzd Mdzkzy Ols:

7 1o¥dyi medy tcJ HOC Istste T HedrY  M§ dizivdis o alstsfciss O Is tg Y deOdf Jtctaddty
ZBrush);

7 vLStsmfjydodzdL dietse Odzdz" | ftos@tc Oz’ or  tmddategw 5 b ( j
ML H Odzed W Mdsvgl@usDledigeefi H dzv  diBtsH j dzd tetso Odad W HSH Y H' ) ;

T vdedo jtemMOdz! dzf §| Istey nd3j tede’ (3 dscOMayj MMdyatwj EOEEmE" 4
Bdescdj Htokzed])

T rRcotetse® ¢ 3(&EY tc duBify)s,

RMatsHY dL HOdzdzs?2 C dzOmMmMd¥ dSOydd, Bsy des s tej HJ dzd Is
f sdzOHtsB dIs! v . { Mdzd (totse tcOBRA’ SHd?2 COlsjcededed fitets ilstsls d n
tOL OB O 90jIsMY § OtcOdzdzj dz' des 2O tOL dg' » SCBBF! ¥ IsjtcOn. |
9 kdzdo jtemMOdzt dz" = ctwOWduiMEdrmr ttjHOCIBLOR.

3ds Maxi sHdzO@ dL dOdeBdzij tOMY tetsMmistcOdzy dzdsutdtes tc {f dzl® O d3a3,
ftod HdZOL dzO Yy §lzrd teisl'OdElfyy " dqesitses Ctkrce O ftojHBI s, Yoml
dqozlsj te! jtese d bkdzdydy m (shmistcOdzmlise . 4 59 @3 MBEM®A@D, s d3dzts G
Maya, Houdini, Pixologic ZBrushMari, MarvelousDesignerf Htclz 6 d d3d .

I Mdets o dzts 2 Visdstdsdp@esly fips rStc O dzw j sfw W O2idzIsTdag . Mdsxs Isf & shedizodzn
slsCtcr 90jIsfw Iktsdz! ¢s © 3ds Max, Qi boets, dkzyds jhvy
Zso 5?2 ftetsce teOd3d3d , sts o Btsdzjj MlsOtets?2 o jtemdd v 3 disdsy Be@sx s
MsrtcOdzd s’ ods W HtcdgQ e OCHs.dIclzj didzs Mmi ssydzze® dBsH | dz2 By dats sk
3ds Max Cindmn@D dMlayds | Odetdzjj bkdzdoe j teffOdz! dbjids di tdsd§Ady tod® jWisofrpl
feoSbduimScd ot ofjn 1 totostacodfaigidl" Iscte Y d2jd3] Lte@iptsdehisd laRtstsily) d& sH O

[teed] WBted3sOlr, ftsHHjtydoOjdir i 3ds Max:

- Alembic (*\abg T Hdzw 1 W W jCIlsdodes?2 fjtejHOYd Mty dz = Myj dz
t OBBIs0Oj s M Maysidoedhiiin®madD, Mari, Blenderq d&dzse dd3dd Htkzeddid. 1 3ds
MM oajtemMdd [22016 ctHO

- Adobelllustrator(*.a)if sL otsdzv jIs Blstej HOCIsdteseo Ols' M dzO2dzr dL
Yyohj oefmMjets dmftsd LEkjlsmMY o GBtcOlsdtsd dOfttOo dzj dedd: d BY 5t

- Autodesk (*fbx)1T W stcd3Ols Hdzw f jtejHOYd ofmjr MmMyjdz M GBI Y C
ZOMmMstets2 COdRRd Mo j sO. I1tsSHHjtdoOjlsmw kOSddBd §toscitcOBZBOBI
Hiczce d d3d .

- Collada (*dae)i kdzde j emOdz! dz" 2 W sted3Ols H dzW ISty n d3d tedzts 2
slsCter 90jlsmMy ot Bdsedrn ftocEctcOBRBOR IsteY nd3j edzsets BB H J dzd to

1 sdzdzr 2 OCizOdz dzf 2 MPdMse WstcddOlstss | CMfslsO W O2 dts:
ftetsc tc OB’ ZO0 tedfmkzdCj 1. Atsted3EOIstse HMIOOIsAs § dztsy | dzt® ¢ 5, R
ST dmMOdzdzr = 9Ot Odzlstse o d H dats, Yylsts dsHj dzd, MsL HOdede" | o9 3
1S stelsO sjd3 MO d3, ttOB IS Ols! M dddsd o Hicze dn |
BtsH j dzd tetso Odad W .
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ht (*.FLT)
File (" HTR)

) L9
All Formats

tdMm. 1. AtteddOlsr 1 CMifxstclsO W O2dtse dL 3ds Me

vyissB' fteseo jtedls! oL diitsy desfls! MsoteOdzj dedw Istey 7 d3j tedats 2
ML HORZO d&tsHj d&z B ONh dzd (dfbxfd s&bjc O dzjOdz@z" o MicEisBE IO L * .d3dzts ) § il
1 dzj d3j dZhamerBok( f Ot Odzdzj dzj 1 df jH Mts MCtekzcddzj dadw osd ) Bodi dzv S dte
(f OteOdzdzj dzj f df j H) H dz'Cylifglerl ) §f dagf €zr iz M deyf yryj delstc Odz! dets?2 fls g
Cterhd ML HOd d&zO0 Gdpefstotydzizfite d diyf Isff 8 PEditablORolp § @ dzd P EiFEEF s Iz
fsdzd ¢ sdzgOdzr dzgOW Y ts9 j ton detsfyls! ) Laiticef( tdedj d3jy deiSdad) j. B3 v £ HIHSWzde O Isdzits
1 dzj dzj dalsr 9rHjdzj dz dgj MEtsdzr CSdad3d Yo j sOdd. RfMA BH dZOY dtsH j d

-

~ H HF

T

Aso Ao em e

tdm. 2. [GBHjd BOMdd ®» 3ds Max

ez OV i Zdv todzOY f &0 difVBE® todB 0 tc GRBOEESE 3| Miskzhdd
ilsOCy| fjHsMsOodvjls Besdd j oL @sydshisd d Mse dj Misd
i HOC M@ dds) JIs Bdetsy j Misots ddzmistelzdsj delstseo  Hdzv ML HOdzd W
tOL ttOB ts5ls ¢ ds tete thodgfjStetpts 2 Gt OW d C 52 .

[Mzsodzr | Wstd3Ob* . mashcRazy dz2d ASCI 1) d *. mb (Maya Bi
MertcOdv jls WO2dz 9 IjSCfMMssatsd WsttdzOlsy o o9dHj CBHO, (i
MyddBOils HOdzdz j, L OfdMmr sicfrlzyl o tc by dgleizts o tsld3tc ¥ S@BWOFG s Ols ¢
ifmMdzd oMmj HtojsBLOL S Odd" fosdMrsHYIS Istsdz! S5 9 f tesc tcOBRARJ

v 1 ¢ stels® Myjd d dBsHjdzi2 dL Maya o ¥WstdiOlr,
IStcYy R Bj todzts G 5 BSH | dzd tf thy Bdize ¥ 50 @Jsts B T w20 dftEz .

JHdzd 3 dL dOdBtsdzj | EHBBA n W sttd3Olstse Hidydz { iSERIeOos'Q I

fyj dzz yj zdStsdg, ) ROl wSqudiipO d3d,  (frfoty ldstustats, j N&RBESE OC sz Oc
fescteORB ) d fesydd. 1 dzOc JHif) dzdastls Shtdz2y O fiy f S L Izaj Asjijaviy w ¢
Mo dsj Misd dssMisd M Hkzeddkd kxj B ds MCOLOdEs ofhj, W 6tsdC
fescteORBBOR Istey R d3j todetscts BisH | dzd totso Odad W .

Il cB3ddidts 1 et WistedzOls O, Maya ftjHtsMisOQodzw jIs TotsL d3tsy dz
OBJExport), iABCEXgamOw.dmd | iz 2GPEECEBJREL ickso Odzdzasc s U
(f ZOGEBHEMaya). wtejH(d iHtbexdin tfise djgnigtsal dsr ) yj tslsy 3 dz &sd
(Oftcddsd s, Autocad), O IOC>Hjcks.dyel , *.iv, *.iges, *.s

I coyjflsej ftddidy®e ezOf iSO dsdd) s Hj 2l B ON dzd, ML
Mt hteOdy dzdzOW fox ¥ dbje BO DR L s 5 ¢ tFilei| jmegte Maggisdzédzd  d i3 Stels Jetso Oc
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HOdzdzr | WO2dzr ) BBSHjdZ ¥. (JjLEd @O ¢, sl ®s dzifdg’ 20 Bt
fMsncOdd &zOM! oL By desfmls! ©jHOCkEEEOEtz SEj §§B! d&OOEGPD |
Uj d&q S s ds.

tdfM. 3. [GHjd sMYakidL sHOTdE AiksBEREOSDO? &0 dbjs 6«

]l WOo2ddzi WoHeBGOHEO MoMistsw dkzO dL MgghHie¢p &L OYr B C -Gy j
Msjrndddddm! o ©HJd, J fdizlage e fd2ds Higastdyz WiOREg o Qdffax 31 W O2
BtsH j dz MsrtcOdzed dzO dMrtsHdkzE T iMdéslf § quadse § fgls! ¢ Ot PdzEz'H | 5 Ok
ttj HOCIdtese Ols! 5 MjlsCj vertag) dzv f ts dztsxizisded pzdegigs b dzdfaijiHdadyIsedjtedz W
CteOtap (d Bl j Cdbjechj dzd S s 5 (

ltesctcOdBEABZO Cinema 4D hdioslts tOMftesMistcOdzj dzO0O B dzOCG 5
Bisdz h sd3lz € 5dzd U jlshE®e 1 defvdzffisttalzndQodgd v M j yd Odzr dzr = + WW jCIstse .
tcOL tcOBDEHdj d3j 2 d dr Odzed B3OYdd, MBLHOdY odHJj t5d@OIs] ted Odzts

I Mdeso dzts?2 W ste 3Ol W O2dzse, o ChdaiRFty ik 6 edzd v [ fidc s
fsHHjtey do O sMw dMNYdtwddOjdsitisRis H Gzt ema 4D ftjHBMIsOs dz
fs tBdidkz HOdzdzg' = @iy HE t©OLd Bd HtosetcORABOAB]. etsslse j k
HsfisOlssydzets hdetsS d ©OL dessBteOL | da 3DS (*.3ds); Al embi
(*.CATPart, *CATProduct, *.cgr); COLLADA 1.4, 1.5 (*.dae); DEM (*.dem); Direct 3D (*.x); DWG (*.dwg);

DXF (*.dxf); FBX (*.fbx); IGES (*.igs, *.iges); lllustrator (*.aiy t OB s5lsOj s Mt Mf z02 2O, dzO
mMdMmlsj 3§ Mac OS IOSCxJ tcOB thighPNale (*iyo)s Iketdhlptskpiiz§alidwdrke ( * . j t
(*.SLDPrt, *.SLDAsm, *.SLDDrw); STEP (*.stp, *.step, *.p21); STL (*.stl); Volume (*.vdb); VRML 2 (*.wrl);

OBJ (*.0bj).

O yJ dBsHjdz BOMdgd, MtshnteOdzj dzdzOW o H LlpemadDJLBdZ 7 W Sto
WO2Wwdhbx d obj, dBsckls t©jHOCIsdtetso Olsverirey ,dzOtc edsiefs® d4j 1§ & §iztf & ¢ dats §
(polygons ; sBO WO2dO0 MmMtmistswis dL polyds dajess.dzO dz'Odz'dZ ydp i nislhtsds
ftstewHtsyj dedztsisd 1 dzj d3jfoizls txipj dg @disdzd -Mcdclzyf @ tzfs o © dz" sO¢ Y4,
BB H j dzd objiCdzjef ss.ste’ | HjlsOdzd GBteOLBO Odzd jHdder 2 B jSCIs, C
otsL i3z dzsmisd tj HOSCISJeso Odzdvw fteOSCIsdyud Mcéd BSHJOSCS T j. 71 C

B

tdMm. 4. [ sH CidemadB:0Oh dzd o
OidL %WO0O2dzO IXsEHOSHO? zO dhjste OISO * .

[(hY SHAO HEMsOsyds §sfkdYicdov fthdHoddd i sy
M sd LEzjlsiw Hdv MsLHOd]Y $Oyjmlse j ddz & degusHdglzdzj 2o, tapljs dz,
dets M) dzj MO d €5 ScEtOdzd Uj dede’ 8 Wz dzS ydsdzOdzs . ) oG e O BBO te
*geoi o dzk Istoj dzdzd 2 ASCI | Y stdsOls, dfy ooztel k& j5tz8zd B s Hze €28 tc @0 2 d ¥
slsCier 0 @8 h 2 MW  Istd Cfss g HDu@ji 9 i sdd pwdzy, GlsCEr 0 0j kv o
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ftoecctcOBAR i B fFdztpda’l y W stcd3OIlIs [ 4] . wtejHd GBI jHsMisk dr 7 Wt
*obj*ividmitsd Lkjls 3D BdBdZdtljCd, §BHHjtEydo Oj si Hdewkzd ¢ tsdz'
ftogBlstc® d 5B BIsEE dasidsicididre bte.Ospsds' 1 Hokzn i3j odzes? G OW d ¢ 51
OB tlsOjls s ddeseddizsd Hokzeddkd ¥ O2dZzORd, di btsd ¢t sty 7 dB3j
[ OdzdzOv JesEteOBBO YOMmists d MY deldzy w dzy Isp L 6 Ededitizstc € @F ¢ f alzfmdf o
t OMMmdssls toj dedz § arhj f tots G tc O BA' W dzw s Isfyw Fdzd o J O
tjHOC OB ¢t COMMdW S Ooydd, ftedoj HY dadzs 2 ) dzO Yy O dzj
stcy ndij tedzgse s ditsH j dzdeso Odzd Vs i ©BRBEEHO: B O | & @®igf @ (s fi ks 5 O tedzdz
ZBrushi f estcOBZEBO Hdzv yYydWteseatsets Mekd flsddecO. w jy fod
gdzd ftejHdgjlsr, o Cwlstste’' i "kHBYJMlse j dzdzgOw MsMlsOoadzws h OW o
9ZBrush ff tod d3j dgw sfisinwH Qddd ¥ o dH j Stesdzd S s, Sl s Isjteder » dGete
l dzzlstej deded j WtstedsOIls™ ZBrush: *. ztl ( Mshdfiply dls; dtsHZ oz
(MsHjtydBks] ntdhisO, &OkjtedOod , @ d&Omistes2¢d Mo jlsO); *. zn
e jlsO)GHMY. zSctedo ™ B) . wtejHd odzjh deda, ®Bh jdMmMytsd LEjdr o W
(odzzlstej dzedzd 2 W sted3Ols Maya) , *  ABushy j e E 00 |5 f5his @ sdzddiglzets c dftg |
Stey ndzj tedzr § t6jHOSIBET .
I BHjdz BOMNdzd, GYfdmMOdzdzOW o ' ff 1 ts cBOME jAISACdES ™ ols dfj HtaEOISi] ¢
slsCter dziw  j Hied® hdglzvy jfigks @320 A 3 SslsFGlsBizRzby dzets tcj HOC s dtets
AO2dbxlsCter 9 Oj MY ktd St M) fsdsh:s Mfjydod dses f

BsHjd , Mshsswh Oy, (L Oyddesre L DG’ & Tasy GshHEsH 0§ 5 d 4 &
Bdztsy | BUbwdp . 10 wdMkzdCj 5 §sSOLOd B KsHjdkd]. wdjoo
dzj descts MC O j dz®, vyltse' §sCOLO!, ybt Sd&O t6jHOSIdEk

0] B
{ df. 5. f tsH ZRwsh B O" dzd o
OidL %02 &0 dbjsGHROSDO? &0 fixst BOO * .

Hdzj HiZS M) fescteORd 5 dLdztsy J dedets2ds g § Y g O dEdaz@ffiiefitsib i
ftesctcORZA . Jdd BB" ydes dzgj Wwodzwe Isfqw 9o f§odzdets?2 BBited MOC
fBctOBBOBY M fs@Eshi v Bh jdMfsd LEjdir m WsttdzOlsse .

1 0ftedd3j e, Mari dhmitsd Lkzjlsmy Hd&Y ML HOdY IsjSCMmiskzt f
ltoCtcOBBRBO ttOBBIOjIs M OSCddid WisttdOls Odid, ¢ ®@rveldus f b x , *
DesigneftsL HOdz0 Hdzv wOLWOBEISSd toj OdzdMmisdydaets?2 BHjYHT d SO0
*  fbx, *.obj, Alembic. uv0OCdd sBtcOL A, HOdzdz | 1 totsc tcOdscC
Btsdz ddgmlsoesda 3D tjHOSIsBtctse .

RGtetsoar j Hod SUity, sIQO Yfg s oCdQIChls d 3" s Bseddd tj HOCIst
Sls dzdiyQY tc Qo dzj dzdesfls! dzO tw©OL tcOBISCEZ ddzlsj eOC Isd aUdity m tod dzts
ttOBtslsOjls COC M tBh jHESMISEZfGHEaddd, W*s.te3iods, O d3d.:d x*f. fdo x*,. o*b. jd;a ek
fBy d3 Ctsdzo j elsOydd, d&Oftedd3jte: *. max, *.mb, *.ma [8].

] sOBdzdyjy 1 ftojHMIsOs dzj de W sted3OIsT tOMmMMmMdstsis toj dedz" J
Sty nd3j cdese s dBsH j dzdtetseo Odzadw, Htcdo jHY dedz" d3d o' h j .

v OBdzdyoO. 1. doBHAOW dJqdWtstedhOydw s ¥istcdsOOds

A St d3| 3dsMax | Maya Cinema | Houdini | Zbrush Mari Marvelou | Unity
4D s Designer|

*.max +

*3ds

*.0bj + + + + + + +
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A tstc d3| 3dsMax | Maya Cinema | Houdini | Zbrush Mari Marvelou | Unity
4D s Designer|
+ + + +

*.abc

*.ai
* fbx
*.dae

+| | +| +

+
+ + + + +
+

*ma
*mb
* dxf +

*.dwg +

+ +| ]+

* mel

*iv

*.iges
*.stl +
*.c4d
*xml
*.bvh
*.cor
*.dem

+| H| | | ] |+ | ]+
+

* X

+| | | | ] ] ] ]+

*wrl +
*.geo
*.bgeo
*.poly
*.bpoly
*.eps
*.ztl
*.zbr

*zli

+| | | ] |+

*zmt

+| +| | +] +

*.Zcv

Id " ddlse s flESElOBd sty Tdids? Lo dCd ddj¢l Rk

Bsy il Brilsy ddasjtwWi2f, SCoddyd mset WkdS ydid izdnt sintsiels ts dfis .
fMso &3j Misd BsMis! GoscteOBRR Jhi3jjls Btod htsj L dzOyjddj. 1L &
ftoscteORBOR HOY IS dtsotsj, BBdjj o' Ml SOyjfMsots dltseso
dqiBj jls Bod "ts2 MdmMss % stdk®lskaitOlssht stpls® dc Os tzl Is to p dzdedfhiL
fMdzj Hizjls MROdvls! WO02d fotsjllss o WottdhOOn 1 CMYfstl
Zdzdo j eMOdz dz@ 3 R dets] SzOL 8Ol Bsdbl) j oMmjcsitfiewn tfmdlls
HdzWv fyj dz f i@ sl s 2d§0BEde  OdzO d ftetsydds. 1 sMStsd! Sk yjdd
d ttOLwOBtsIsOdzs d3datsy j Msots W sted3OIstsa, COYHT2 dL Sttt 7 o
90 des L dzOIs!, ) COCB2 JloBEtOBBE2 dkzy ds de@doEsty O Uiz H 1S B qstER *
d Mo i Misddisds oadHj.

1 Okzyde 2 k¢ sSotsHdIsjdzr §&. Otn. [JHOjJjHIJOO ¢. ¢.
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] d dzls jldasligiclsts o dzj dzOB dz¥ HOj sfiqpw o' MisC OW  CtsdeC Ztej dayld v . Clts
CitctOWduimedj toOo®k¢d HIzMtcfisClkf Oizdz. OB e ts,d dals j te
BsdzjJj EHBBdZ d@3 d B Mister &3 M smMsB &. U-3 @& GOtz . 0 sl @i B
cOMmMBBOIstedo O sy OCIszOdz dzOY  tetsB dzj BQ:2 (tezsazRieAPisdedzO d) E
fsdish 1 8 OBSIST dZOH JjEt5 HLO2dsd3. ltedosHWIMmw d&jlstsHr
fslsj dzydoOdz' desets fsC kY Olsj dzv .

sdzé yjor j diiaG adPRcl®L ddz, §Blsj dydOdz' dzf 2 | 5GiftOdstgedzzy, , §f sMj Is
Csdgo jteidw, HJL O2 dz

V.S. Puzyreva

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

ATTRACTING AND RETAINING VISITORS TO THE ONLINE STORE

There is high competition in Internet trade. This is because there geographical framework for the buyer. In
addition, the purchase of goods from the Internet is considered a more convenient and fast way. This increases
the number of online stores that face the problem of attracting and retaining visitors. The extichines the

main reason that online shop owners face. The methods of presentation of goods with the purpose of attracting a
potential buyer are given.

Keywords: online store, potential buyer, visitor, internet trade, conversion, design.

10 MjeHdh dd 2304 @a d dp'dzlsf lc@aizds dzj silsi j d3ddzj @3s2 yOMmils! v
COYHBE yYyjse j CO. [Brydzr 2 fsdz LsoaOkjdzr MmMilsd ddzlsj tedzj IsC
dzs BS?2 bsys¢y dBdweoO. ltdtsBtejlsjdzdj Istseo Otetss Mdsus " dixizlind tsdgisls &,03.
I1tdzjj bets, fsy]j o cfoaidagic d oy afitszjst dhitdo j 6" Oj v M &
Emstes?2 flse . l fmeowrLd g 1Isddz, oBLELOMIOjIls ydmdas {d Lo C
fsCkfCd ddzO2d 1 HOdd dPMedls @mtsdvo pdzly pitg ddzj ln® vedz& sfmmdd
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Yjdztse j S, MmdzjHso Ol d dzs, ©Ctsds 78% Esckls Mo jth dls! {6
1).

ExemecsyHasn ayauTopusa UHTepHeTa

78%

HaceneHus, 12+

90% 13 HUX NOMbL3YIOTCA KaXAbIA AeHb

o}
i>>

tdfm. 1. [BlYyd Ozudktstedd dddsjtedzjsO o ¢t i

1 OB dzt HOW, or MsC ks Isj deff fodzyddsy , © MMWK O H @ HBdzde@2i dy L dzd
ddzsj ctedelzs smw dzO MiE@HB 1 g dedz’ j H drzls gafetfidp ste™ o des 2§ s d3d3lz dzd & C
sBteOLtsdE, BdLdziMm o MW jtej tdlsj 2 dzO, o' AEH J st dzfp® kdetso rsds dig 'k
Ylsts dzj Mdislstew dz0 o ' #ftusC dzy Cigtf tc o fip L dgd COedrO Bdz dz! Is®Bc ¢ v iz z tc j «
Clts MowLOdts f kjd, st Cs&foddd, Wdttdk , ftofHftedddd
BOGOL dqdesdz, MlsOdzd YoM j dnlsfOezfefdzjousy dadv fd {fkeHsjtelzy @zfly § sfj |
fMowiL Odets ) Isjag, vyt fsd LseOlkjd Mmjlsd -iflstsQ ddajs,0, dzff j fotg €
5 MjClkdm. ltduyuddz Hdzw L ssets Mkh jMsokjls &y jmsets, ft ¢
MisteOdzd yj. 1 G jteolks tsyydey @2 dats dg ISipO 2AMjo@. L OxlztsH dit @2jdez MO sk
W steddzj dzdj, Mmisswhdj dL CStBfdjSmMO dLsBLOYjddY, cttoy
oadH]IB. HOdzdzr 8 dLHOdd™ I nstanbetshictftls BE Ao tf saxezd so BHOI P -
YyJ zsdz, JjMmMdzd MlsOdz¢ do O spw ) K tc®2 dzlz dzidds @ls Oy fiptlzdzy @ i 5 92 dz i
oL tcOMIsO] Is UISQOLOISJdZJ SsCOLtse, Mdedy O Ismw ftesHOYJ.

10 HOdzdzr 2 @ Bsd3j dzls 6 dzOo dzr o5 tsdygEizis @ Ot df clzef M is W@ iz ff dzlef j
sfMisOj sy yjdO. 1d hddmsets ftoiHftedded BOIsj dzj 2 MlsOOs Isfy
Lsdds oL dzdCOjls of MsCOW CtdSbktejdydw. wlsOdaso dlsiw fdztsy
BLdZOC Rl M) OMMckBd R dar®d ddzs j tedzj Is

[ 4 2 M dzg bzts fjteor 2 CBdzZsOC s ftsmjIsdlsj dzw ig] MO2Istsd3
MsMmisOo dz® hfjjAco r A Hisdz] 2 i ¢ &z dzH fsmMdIsdlsj dz'-i30% ©te dfdlazlz | ds
fosHEZR 90jIs HOMz dzgj 2" dJjd fijtfetsdz' vy 2 jnds oty . dz§ flzwdz it dsjsdaiez: dzr |
sted3ddtclzw ff jteo ts 91]’ J yo Lsdz;dzd;. 1 sMmjIsdlsj dz sBteOh Oj s 9 dac
Yyes jlsso ks ¢ OBBiz, HdL O2 HtseMmilses § Odzj dzd dOosdeOydd,
slsd3j sdls’ uls1s—d3®]c00|lscﬁzi4ﬁ11234 €&zl Oded .5, Wtddg dgdgp B jj Iz @2 IsO H s
mMsef OH O M dBdMMdi2 BtejdHO G TH G Odd @) df Iy 2 MO K @ls
ZOkCd dd bjrdtdted?2 LkimsOdseddd, ybt ffod Lo Olsjdd M ds
COBKBO ftosdL o sH (Isj Qi jsdidajd. v 15 dasfjdg Gpelf teq dzd daSig terlaPish 2 H j Isfiy!
dMisd LsoOdz Isj Bz j tsisls j(defdn. H @Y . ts W tistyf dDdz jOdzd WizOm Mdske® dzd y &z f
Z fsSkZfOlsjdv oritojls {dsyds djHtses jedY d §SdHOjls fMisteC

==

ANNAPMLLY  toctosomar i soves =) P

tdm. 2. ltcddggcf;L(ﬂngZGOﬁmmOicﬁlsnglchJls

Il ZOeBHOtY, Yo jlstsors? fOddltej dBoydets L OH Ol dzzy dzesj dz
Btej dzHO (St Odedd) . 1dyd HtwdejHjder Hteddjter yojlssa, (Bl
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- ljdzr2: BwbCtrilssmls!, MmMejxydMmls!, djcecCtsMmls’ ;

- | Bz ts?2: dOH Yy dshis:, Mfsts2Mmlsedj, HBo jted];

- 1ddzjder 2: cOtedssdedw, MlsOBddz! desfpls! , dzOH J Y HO;

- rjgdzsr 2: wWOHBMIs!, SfkdikddL d, tBh dlsj dz desfmls’ ;

- JtcOdy jor2: 1 dzgiteedwy, OCIdoedesMmils! , Isj{f dzts;

- stcOMmdzr 2: HdOBd ydesmils! , MddzO, ddH]jteMise 5;

- Acftsdzjlstsan: o delzh O d3stsfyls! , HEARBodesMiss , otsL HJ ey Odadzts

- Yjtods 2: MHjte) Odedetsfls! , L OEOHBYdesMis:, sWdydOdz detsfls:
1te] dgH T Colstster §j ddi3js s CtwftsteOlsdodsy j Yo ko, yoh j

fsLotsdvls ftoswedls! L Bsydsdz0dzr desjy g zdw dzdnjn sz® s ls jfdeyp Q¢

MlsOIsdmisdud MSdr HOdzdzr 7 By des fMHJj &ZzOIs! 9" atsH  Issdz, Yt

ftoddwisdw tjhjddy s fsSkf¢j (tedm. 3) .

KAK LUBET BJIMAET HA KOHBEPCUWU

Q.] !.f.g
OW

{df. 3. ukOldMisdCO odd"dd" ysojlso @O ¢ ide

KRojl Mmuyudkojlmwyw kdzd o j tcfnOddn fias diz Ldlxgfijds oz dizy dzis ® g ls @ & dgj dac
yjdzts ftedoadzj yj dedvw o dzed 3Odedv sk Olsjdzv 20 Csdeftejlsdalzs
Mo2tse : désdeS d, SCdesi Cd, siSMmls. 0O0yoOmlskzs Hdw f(tode dzi yd
yoe jIsO, dzts H Gz fitc fysvWjclsdd Qs aL e dzv"H, d o Its 3 j otj BY Bl
dLEuydls! yddzieskr OkHdbtteds, JjJi ftiHftyljddw. RrRMMdiHB C
oL Bsy) desMils! Mmtse jteh Ols! f 5SECBFEL CdIE, OO CiPGERGCINAIL diofiimials dzdz@iAts:
mMEh jmMselzjls d Httkzets?2 OMYjSls Yo jild tdosts Glists IsostwLtcHOjW2dfigfls © WO  dad
ftej HiNlsOo dzj dz MC tod dztE® K O MEPIRPChock| dzls @ dz§ BIsstcsdd i3 By j B ko
MistcOdzad yj ¢ dzOo dz' o5 {7 jtsdsjtoldaOdy ddipfy dislog dg s s dls tslsdkj Isdls: , Yy
OCyjdadstso dzgj dMmitsdz LEkzjlsmw, O ofy hdssdasj odedZ3O0dedj ¢ tsd

AN NN N
o &

N WL N

nPEACTARNALM
BLUSHING ICONS

o
tdfp. 4. ltddjte ftedodzj ud dedv o ded EOded™ M f§ Sd3sh !

l sdi3dd3ts ftedodzj yd dedv f sfj-ds@e@ozyf aR] HikQAss jdedss j te@aftisls d
fMse jteh jdzd i O € EHEedQL dldzid delsdfQedei stz MydIls 0§ Isfyw ) sk fodls | d'sls s
dzj By jls MeOLlkz EZoadHjls!  ftdStsdizls: Mw ¢ Istsea Otk o Y do
s dMOdedd o ttsi. o @& Hstsols@® Oz dzts, Istso Ot Hisdzy jdz B' Is! BOC
fslsj dzydOdz detsciz § 5C 2f Olsj dzs .
JtejqH] UjdB §Skfoljd §jtj2Hjl € CodlStejldsdz o
HiflsOo dzj dzdzs G s C Ol OdzsE O©. | Oy dzlfPs{@zEoQC dtr Y © slsfgte’ & dzs 5
stelsd Bj dzls Istso OteO. 1 SOl ds dzgj sBABHIBS ftoj HisTsOo L
Offls dzkydz | ko Otr 5 LOfsMkz. wj2yO Bsd ks §sfk
L €d WltscteOW d dB daR0O dgdRdsts wHAEs0 jfidf sstiests yj M § sd ME O
OH" 90jIsfpw ftodwisdetsy of j yOlsdzj dedj, fsddsh1 8 SOCSEB 9 dH

g
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J sssctOWdd d jo@kz dzj dezydes btOldls: otej v O dLkzyjd
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I sz bt COCHABCEEOBE L 9 TOISOdse O, sdz fjtej nBHC
SHicsBdse s L dOStsdidzj dz2dw. s0O¢ EZftdkddzOodasih: ©Odyj, iz
fdmMOddd d L' 8 0nR, d 1kt fMOodsedlsmy djHBMsOsYd &
j HsMyOsdhd sted3OydwyY d daj sftcjHjdzy dedetsyls! wodzw jIsfiqpw tsdaso o
ihojkmw fdsBtejMmlsd ko Ok. 1tilksdz §sCkzfOlsjd yohj f
sscteOVdd d bjfssetets sfdnoddwy, jMiskddgadh di jddszsg" 't
stsctcOW dd, fsCkf Olsj dz By il ttOmMmdtskst] s ktso Otc Mt ¢
j BsdemlstcOydd Istseo OO, kZzyh jes ofMmjets dMfsd L s Ols! C st
sdmMatsHdls oL OddBsH | 2Mise dy, fff dsCeafOadssjdglz: 1 =aPjcdEdHIO tafv 89" dvHejd Is
stso OtcO. 10 tedmMkzdzSj 5, ftjHMlsOoadzj dz WtcOG d3j dzls o

QST =s=gg @

SNy AV T

&
X
=

tdfm. 5. AOcdjdds odHjt fjHMisOs dzj dzd™ Istse

dlssdl wldjlsdls: , Yyl ts, ftosmdzOlstcd o OW alaflas jj 5, o ol 3,5
ftstslse jIsflse j dzdzs Bsdz hj otejdgjded ftesotsHdl d@ MO2kj. 7 C
OdkcstedsBOB d MO fesHoadcEOjlsfmw orhj ftod fsdmMSsots2 or H

1 d% 4, ftoj HMNIs Oo dzj dadats 2 COotlssys d sso Ot O, dzz yh j o
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191186, St. Petersburg, Bolshaya Morskaya, 18

BACKGROUND TO THE FORMATION OF THE PRINCIPLES OF DIGITAL ART

This article discusses the origins of the formation of the concepts and principles of digital art. The author analyzes

the main art movements that have had the greatest impact on the development of digital art, giving specific
examples of art objects. Based on the described movements, directions and art objects, characteristics were
identified that are reflected in digital art
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This article discussethe architectural ensemble of the Square of Arts. The main features of the work of the
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SEA SETTLEMENT - ONE OF THE OLDEST DISTRICTS OF ST. PETERSBURG

This article is devoted to the study of one of the hysterical regions of St. Petershar§ea Settlement. An
amazing transformation of the area from the artisan with wooden huts, to the aristocratic with exglésir.
The territory of the former Marine settlement plays a large role in the artistic ensemble of St. Petersburg.
Keywords: Sea settlement, admiralplshaya Morskaya streetrchitect.
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ARCHITECTURAL STYLE OF STATE ACADEMIC CAPELLA OF ST. PETERSBURG

The article is devoted to the study of the higtof the building of the State Academic Chapel of St. Petersburg
and related architectural features. Particular attention is paid to the work of the architect L.N. Benoit who
contributed the most to the decoration of the rooms.

Keywords: chapel, Felten, Benoit, concert hall, Royal Pavilion, coffered ceiling, rustication, rococo, Louis XVI
style.
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"ADRAS" IS THE NATIONAL FABRIC OF THE ANCIENT EAST. "ADRAS" IN THE COLLECTIONS
OF FAMOUS DESIGNERS

The article analyzes the research of creating the "adras" fabric, as well as its use in the fashion industry by famous
designers. Té subject of the research is the synthesis of Eastern fashion motifs in modern collections of women's
and men's clothing for everyday use.

Keywords: synthesis, eastern motifs, fabric, adras, trends, clothing designers, prints, analysis.
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TAJIK COSTUME. TRADITION AND MODERNITY

The article studies the Tajik traditional costume. The subject of the study is the national women's costume of the
Tajik people. Its life cycle from a historical artifact to a modern costume women's wardrobe.
Keywords: traditions, costume, clothing designembroidery, technology, analysis.
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SPORTSWEAR. INTERPENETRATION OF EUROPEAN AND CHINESE CULTURES

vhe article presents the main features of sportswear,edsas requirements for the main functions and for its
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this area, in a context that takes into account the traditions of Chinese folk costuratscaoansiders the factors
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THE SMALL HALL OF THE SAINT-PETESBURG PHILHARMONIA

The aim of this article is a general extension of useful knowledge concerning the Small Hall of St. Petersburg
Philarmonic named after D. Shostakovich aiatination of its architectectural style as well as tracking historical
changes in this buildingbs architectural styl e. The
context of this historic construction.
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