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MALWWMHOCTPOEHME N MALUMHOBEAEHWME

VIK 621.892.2: 621.317.738 https://doi.org/10.24412/2617-149X-2023-2-6-11

N3meHnenune AHIICKTPHYCCKHUX XAPAKTCPUCTUK MOTOPHOI'0
MacJjia B IIPOHECCE IKCILJIyaTaluH

A.M. Haymenko?, JI.A. Temxkun
BuTedckuii rocynapcTBeHHbIN TeXHOJI0THYecKkHii yHuBepcuTeT, Pecnydiuka Benapych
E-mail: *andrew.navumenka@gmail.com

AHHOTauMs. B crarbe npuBeneHbl pe3ysbTaTbl UCCIEAOBAHUS OTHOCUTEIBHOW JUAIEKTPUUECKON MpOHMIIA-
€MOCTH ¥ TaHTEHCA JUAJICKTPUYCCKHUX IOTePh, KHHEMATHICCKON BS3KOCTH MOTOPHOTO Macia. B kadecTBe oObekTa
HCCIIEIOBaHUS MCIIOIB30BaHbl 00pa3biM MOoTOpHBIX Macen Eni i-Sint MS SW-30, Elf Evolution 900 SXR 5W-40,
Jlykoiin JIroke 10W-40 SL/CF. [lns nccneoBaHus TU3JIEKTPUUIECKUX CBOMCTB MarepualioB pa3padoTaH v U3rOTOBIICH
M3MEPUTEITEHBIA KOHJICHCATOP C OTKPBITOH 00JacThIO MPOCTPAHCTBA. YCTAHOBICHO, YTO B PE3YJIbTATE IKCILTyaTallHy
KMHEMaTHu4ecKas BA3KOoCcTh u3meHmiach Ha 10,1-21,9 %, orHocuTenbHas IM3JIeKTpUIecKas IPOHULAEMOCTh yBEJINYH-
jack Ha 5,9—-16,7 %, TaHreHC OUAIEKTPUUYECKHUX MOTeph YMeHbIuuics Ha 23,7-45,3 %. [lomydeHHble peKOMEHJaluu
HCIIOJIB3YIOTCS AJIsl peal3aluy JUIEKTPUUECKOr0 METoa IMarHOCTUKY CTENIEHU U3HOCa MOTOPHOI'O Maciia.

KaroueBnie ciioBa: SHGKTpOCMKOCTHOﬁ npeoGpa3OBaTem,, OTHOCUTCIJIbHASA AUDJICKTPHUUYCCKAA NPOHUIACMOCTD,
TAHTCHC AUBJICKTPHUUCCKUX IMMOTECPb, MOTOPHOC MACJIO0, KHHEMATHYCCKAs BA3KOCTb.

Changing the Dielectric Characteristics of the Engine Oil
During Operation

A. Navumenka?, D. Tsiomkin
Vitebsk State Technological University, Republic of Belarus
E-mail: *andrew.navumenka@gmail.com

Annotation. The article presents the results of a study of the relative dielectric constant and the dielectric
loss tangent, the kinematic viscosity of engine oil. The samples of Eni i-Sint MS 5W-30, EIf Evolution 900 SXR
5W-40, Lukoil Lux 10W-40 SL/CF engine oils were used as the object of research. The measuring capacitor with an
open area of space has been developed and manufactured. As a result of operation, the kinematic viscosity changed
by 10,1 — 21,9 %, the relative dielectric constant increased by 5,9 — 16,7 %, the diclectric loss tangent decreased
by 23,7 — 45,3 %. The recommendations obtained were used to implement a dielectric method for diagnosing the
condition of engine oil.

Key words: electric capacity converter, dielectric constant, dielectric loss tangent, engine oil, kinematic viscosity.

BBEJIEHUE

Jnst obecniedeHus MpaBUWIIbHON paboThI, OIrOBeY-
HOCTU M HAJIeKHOCTH COBPEMEHHOIO MPOMBIIUIEHHOIO
000pyI0BaHUS UCIIOIB3YIOTCSI CMAa304YHbIE U TEXHOJIOT U~
YECKHUE Maclla, CMa30YHO-OXTaKAAIOIIUE KHIJIKOCTH.

Bce aTH NPOAYKTBI JTOJDKHBI OBITH MakKCHMAaJbHO
KaueCTBEHHBIMH M TPaBHJIBHO MOAOOPAaHHBIMU JUIS
YCTPOICTB, B TOM UHUCIIE TI0 MapamMeTpaM BA3KOCTH. 3a-
Jadeil Mpou3BOAUTENECH MaHHOrO BHIA acCOPTHMEHTa
SIBIISICTCS YJIy4dlIEHUE CBOMCTB CMa30uHBIX MaTe€pHasoB.
D10 HEe0OXOMMOE JICHCTBUE B CBSI3U C MTOCTOSTHHBIM IO~
BBIIIICHUEM TPEOOBaHWH COBPEMEHHBIX TEXHOJOIHWH, a
TaK)e MEXJ[yHapOJHBIX HOPM M CTaHAapTOB.

B mpouecce skcrulyaranuu ABHUrarelis BHYTPEHHE-
IO CrOpaHUsl YCJIOBHSI pabOThI CMa3KH B €ro pa3InuHbIX
y3/1ax U CONPSKEHUSIX HEOAMHAKOBBI. MOTOpPHOE Macio

MOCTOSIHHO TO/IBEpraeTcs InepenajgaM TEIUIOBBIX U Me-
XaHUYECKUX Harpysok. JlaBiieHne Ha MacisHYIO IJICH-
Ky MEXIy CTEHKOW LMJIMHJIpa M MOPIIHEBBIMU KOJIbIla-
MU MOXKET MeHATbcs B mpenenax ot 0,15 mo 1,3 MlIla,
P 3TOM CKOPOCTb TOpIIHS gocturaer 15 m/c. B me-
XaHU3ME Tra3opaclpeiesicHus] JaBjieHUe Ha MAacCIsSIHYIO
IUICHKY MOXKET Jocturath oonee 2,0 MIla [1].
Temmneparypa MacJISTHOW IUICHKHM Ha pPabOYHX II0-
BepxHOCTAX muiuuHApa jocruraer 300 °C, B mox-
IIMITHUKaX KosieHyaroro Baja — 120 °C, a B xaprepe —
100 °C. Bce 310 crmocoOCTBYeT MHTEHCHU(DHUKALIUU TPO-
1IECCOB MEXaHUYECKOM, TUAPOJUHAMUYECKOH, THUAPO-
MEXaHUYECKOM, TepMOJUHAMUYECKOH M XHMHYECKOM
JNECTPYKLIMM B MOTOPHOM Macie, a, CIeI0BaTelbHO,
MPHUBEJICT K CpabaThIBAHUIO MPHCATIOK B HEM U pa3pyliie-
HUIO MaCIITHOW OCHOBHL. B CBsi3u ¢ 3TUM oOccriedeHue
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palMoHaIbHON MepUoguYHOCTH cMeHbl Macna B JIBC
nMeeT OO0JbIIOe IKOHOMHUUECKOE 3HAUYCHHE, YTO JIEIacT
9TOT BONPOC aKTyallbHBbIM KaK Ul HayKH, TaK U MPOU3-
Bozctaa [1].

Llenpto naHHOM pabOTHI SIBISETCS HCCIEAOBAHUC
HU3MEHEHUsI OTHOCHUTENIBHOW IUANEKTPUUECKON NPOHU-
LAEMOCTH, TaHI€HCA JUAIEKTPUUYECKUX MOTEpPb, KHHE-
MaTUYECKOM BSI3KOCTH MOTOPHOTO Macja B IPOLEcce
sKkcrutyatanuu. [lomyueHHbIE 3aBUCUMOCTH I1O3BOJISAT
MOBBICUTH TOYHOCTb JMArHOCTHKH CTENEHU M3HOCA MO-
TOPHOTO Macia.

Bompocy m3meHeHnst pabo4yux napameTpoB MOTOp-
HOTO Macja B MIPOLEcCe 3KCIUTyaTallud TPaHCHIOPTHBIX
CPEJICTB MTOCBSAIIEHO MHOXECTBO HAYYHBIX PA0OT.

B pabore [2] paccMOTpeH BONPOC BIHMSHUS U3MEHE-
HUSI BSI3KOCTHBIX CBOMCTB MOTOPHBIX Macell Ha paboTy
JieTanel nurarens. BricOkHi H3HOC MOPIIHEBBIX KOJEL]
ABTOMOOMJILHOTO JIBUTATEIIsI HAOIIOAAJICS TIPH BA3KOCTH
Mmacia Menblie 12,5 mm?/c. Jliis obecrieyeHust MUHHUMAITb-
HOTO HM3HOCa JAeTaned ABHUraresss PEeKOMEHIOBAHO HC-
T10JIb30BaTh Maciia OOJIBIIEH BSI3KOCTH 3a CUET IPUMEHe-
HUS BA3KOCTHBIX MPHUCAJOK. BA3KOCTHBIMU NpHUCagKaMu
Ha3bIBAIOTCS TAKHE BEIIECTBA, KOTOPBIE MPU CMEIICHUU
C MaJIOBA3KUMHM MaclaMM 3HAUUTEIbHO YBEINYUBAIOT UX
BA3KOCTb IIPH MOJIOKUTEIbHBIX TEMIIEpaTypax U He OKa-
3bIBAIOT CYLIECTBEHHOIO BIUSHUS IPU OTPULIATEIbHBIX.

B paborte [3] uccnenoBano H3MEHCHHE BSI3KOCTH MO-
TOPHOTO Macja IpU OAHOBPEMEHHOM HAKOIUIEHUM IpPH-
Mecel, CMEIIMBAaHUM Macja C JU3EJIbHBIM TOILUIMBOM.
[Ipu pa3zxmkeHNH Macia TOIIMBOM BA3KOCTh HaYMHAET
MIOHMKATHCS, MOBBIIICHUE COAEPIKAHUSI CMOJIBL, CaXH B
Maclle yBEJIIMYMUBAIOT €€ BA3KOCTb. J[JIs1 OLIEHKU TEXHU-
YECKOTO COCTOSIHMS JBUraTelsl BHYTPEHHETO CrOpaHUs
PEKOMEHJJOBAaHO KOHTPOJIMPOBATh M3MEHEHUE BS3KOCTU
U TEMIIEPATyPbI BCIBIIIKU MACTA.

B pabote [4] sKcliepUMEHTaIBHO yCTAHOBICHO, YTO
IIPU OKUCIEHUH MOTOPHBIX Macesl Ha MHHEPAIbHOH U
YaCTUYHO CHUHTETHYECKOM OCHOBAaX B Haudaje Ipouecca
HHJIEKC BSI3KOCTH YBEJIMUUBACTCS, a C yBEJIMUEHUEM KOH-
LEHTpaIUH NPOAYKTOB OKUCIIEHUS OH MOJBEPIKEH KOJle-
OaHMSIM C COXPaHCHHWEM TeH/ICHIIH YBEINYCHHS.

Ha pucynke 1 noka3zana treoperudeckas 3aBUCUMOCTb
W3MEHEHHSI BSI3KOCTH MOTOPHOTO Macia OT mpodera
TPaHCIIOPTHOTO cpencTBa. Kpurnueckas noreps pado-
YUX CBOMICTB y CHHTETHUYECKOIO Macijla HacTylaeT MpHU
3HAYUTENILHO OOJIBIIEM Ipodere.

B pabore [5] uccrienoBanue npod MOTOPHOTO Mac-
na Kixx 5W-30 moka3zano, 4To mpH JOCTIKCHHU IIPO-
6era 7000 kM BSI3KOCTH YMEHBIIWJIACh Oojiee yeM Ha
20 %, Temmeparypa BCHBIIIKKA yMeHbIIMnack Ha 22 °C
npu 5000 kM npodera, kuciaoTHoe yucio npu 10000 km
npoOera yBennumioch B 2 pasa. [IpoBenenHsle mccie-
JIOBaHUS MOTOPHBIX Macesl MOKa3alH, YTO UX HKCILIY-
aTallMOHHBIE CBOMCTBA YXYJIIWINCh paHbIIE, YeM ra-
paHTUpYyIOT npousBoauTeny. IlosTomy ans yBenuueHus
Ha/IC)KHOCTH JIBUTATels] HEOOXOAMMO KOHTPOJIMPOBATH
COCTOSIHUE KauecTBa Macell, U Ha OCHOBAHUU ATOTO KOp-
PEKTHPOBATh CPOKU €T0 3aMEHBI.
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PucyHnok 1 — TeopeTndeckasi 3aBHCMMOCTD
H3MEeHEHHUS BA3KOCTH MOTOPHOI0 MacJia
0T npodera TPaHCHOPTHOIO CPEACTBA

B pabore [6] moka3aHo, 4T0 perucTparysi K3MEHEHUH
JUAIEKTPUUECKON TMPOHUIAEMOCTH IO03BOJISIET MPOBO-
JUTH TOCTOSIHHBIM MOHMTOPHHT 332 U3MEHEHUEM COCTO-
SIHUSI aBTOMOOMIIBHOTO Maclia B IIPOLIECCE IKCILTyaTalluH
ABTOMOOMJISI, CBOEBPEMEHHO OCYILECTBIIST €r0 3aMeHY.

B pabore [7] paspaboraHa KOHCTpYKIHs IOpTa-
THUBHOTO M3MEpHUTENs HMMIIe[aHca Ha 0a3ze MHKpPOCXEM
AD5933 u ESP32. YcraHOBJIEHO, YTO OTHOCHUTEIIbHAS
JIMJICKTPUUECKas MPOHUIIAEMOCTh 00pasloB 0Tpado-
TaHHOTO Macja Ha 1,5-4,5 % OoJjbllle JaHHOTO TOKa3a-
TN HOBOTO Macia. DKCHEPUMEHTAJIbHO MOATBEpPXkKIE-
Ha 11eJeco00pa3HOCTh NPUMEHEHUSI Pa3padOTaHHOIOo
M3MEpUTENI UMIEeJaHca Al JUArHOCTUKU COCTOSHUS
MOTOPHBIX Macell.

Takum 00pa3oM, COBEPLICHCTBOBAHUE METOAOB M
CPEACTB JUArHOCTUKU COCTOSIHUSL MOTOPHBIX Macelnl
ABISIETCA  AKTyalbHbIM HANpaBICHUEM IOBBIIICHUS
3G PEKTUBHOCTH 3KCIUTyaTal[M TPAHCHIOPTHBIX CPEJICTB.

MATEPUAJIBI U METO/JAbI HUCCJIEJOBA-
HUs

B kayecTBe OOBCKTa HCCIIEIOBAHUS HCIIOIB30BAHBI
00pa3ibl MOTOPHBIX MaCEIL:

1. Eni i-Sint MS 5W-30 — cuHTETHYECKOE MOTOP-
Hoe Macio kiacca «Mid SAPS» s OEH3UMHOBBIX U JU-
3€NBHBIX JBUTATEIICH aBTOMOOWICH CcO crieruduKanuei
ACEA C2.

2. EIf Evolution 900 SXR 5W-40 — cunreru-
YECKOE MOTOPHOE Macjo sl OCH3MHOBBIX U JU3CIIb-
HBIX JIBUTATENICH aBTOMOOWIICH cO crernudukanuei
ACEA A3/B3.

3. Jlyxoiin JIrokc 10W-40 SL/CF — Bcece3oHHOE
MOJlyCHHTETUYECKOC MOTOPHOE MAaciio Ui COBPEMECH-
HBIX BBICOKO()OPCHUPOBAHHBIX OCH3WHOBBIX U TU3CIBHBIX
JBUTATEIICH C HAJIyBOM aBTOMOOWIICH co crermduka-
mueit ACEA A3/B3.

XapaKTepUCTUKU Macell PeCTaBICHBI B Ta0muIe 1.

B pabote mpoBeseHO HcciIeNOBaHUE OOpa3IoB HO-
BOTO ¥ OTpabOTaHHOTO MOTOpHOTrO Macya. OTdop 1mpobd
orpaboranHoro moropHoro macia Eni i-Sint MS SW-
30, EIf Evolution 900 SXR 5W-40 ocymecTBisuics Ipu
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nocrikeHun npodera 7000 kwm, Jlykoin Jlroke 10W-40
SL/CF — 15000 kM.

Jnst uccnenoBaHus AMAIEKTPUYECKUX CBOWCTB Ma-
TEpUAJIOB COTPYJHHMKAMH Kadeapbl aBTOMaru3alnuu
IIPOM3BOJICTBEHHBIX TIporieccoB Burebckoro rocynap-
CTBEHHOI'0 TEXHOJIOTHYECKOTO YHHBEpPCHUTETa paspa-
00TaH M W3rOTOBJIEH HM3MEPUTEIBbHBIH KOHJEHCATOp C
OTKpPBITOH 00JIACTBIO MPOCTPAHCTBA, YEPTEK KOTOPOTO

Tabnuna 1 — XapakTepuCTHKHU HCcIeyeMbIX Macesl

MpeACTaBiIeH Ha pUCYHKE 2. UepHBIM LIBETOM YyKa3aHbI
HC MCTAJUIM3HPOBAaHHBIC OOJACTH CCEHCOpa, Pa3MEephl
ykazanbl B MM. KoHzeHcaTop HaXoguTcs B SKpPaHHUPO-
BaHHOM Kopmnyce (3kpan Dapazes) Ui HCKITIOYCHUS
MOTPEIIHOCTH, BBI3BAHHON BHELIHUM SJIEKTPOMArHUT-
HBIM I10JIEM. DJIEKTPObl BBITPABIMBAIN HA OJHOCTOPOH-
HeM ¢onbrupoBaHHoM CT® tommunuoi 0,8 mm. Tormmum-
Ha MEJHOTO MOKPBITHS COCTABIISIET 35 MKM.

XapakTepucruka Eni i-Sint MS SW-30 9(1)2(;fSl§(VR0h51\t/i\/0- I‘: 0 ﬁ’;‘;‘_’fg ;}J‘?g;
[TnotHocTs nipu 15 °C, kr/m? 854,0 855,0 873
Bsiskocts mipu 40 °C, mm? /¢ 68,8 90,0 95,0
Bsizkocts mipu 100 °C, mm? /¢ 12,1 14,7 14.2
Wnnekc Bsa3kocTh 170,0 172,0 157,0
Temneparypa 3acteiBanus, °C -33,0 -42,0 -34,0
Temneparypa Benbimku, °C 240,0 230,0 2230
[lenounoe uuciao, MrKOH/r 7,0 10,0 8,1

Pucynok 2 — Uepresx H3MepHTEIbHOIO
KOHJICHCATOPA

W3mepeHnst npoBOAMIINCH C HOMOILBIO J1aboparop-
HOoro wu3mMmepurens umMmuranca E7-20 npowusBoacTBa
OAO «MHUIIN» (Pecnybnuka benapyce) B quanasoHe
yacTtoT oT 500 I'n o 200 kI'n. XapakrepucTUku U3Me-
putens uMmmutadca E7-20: nuana3oH M3MepeHUs eM-
xoctu 10-15 — 1 @, TaHreHC NUANEKTPUYECKUX MOTEPh
0,0001 — 1, nmorpemrHocts u3Mmepenust = 0,1 %, pabo-
gpe 4acToTel 25 ['m — 1 MI'm. O6bsem mpoOsl 0Opasma
cocrasisier 100 mut. ITpoBeneno nccnenosanne 10 nmpo6
JUIs KQKI0To oOpasia. 3HaYeHHe TaHTeHCa JUAJICKTPHU-
YEeCKHX MOTeph 00pa3sla n3MepsieTcsi HelOCPEICTBEHHO
m3Mepurenem ummuranca E7-20. OTHocuTenbHas nu-
JNIEKTpUYECKasl MPOHMLAEMOCTh PACCUUTBHIBAETCS IO

dopmyie:

e=C/C,, 1
e C, — €eMKOCTh M3MEPUTENILHOTO  KOHJICHCATO-
pa, MOIpY)KEHHOIO B Hcciegyemyro cpeny, nd;

C,= 0,835 n® — eMKOCTh U3MEPUTENLHOIO KOHJIEHCATO-
pa B BO3/IyXe.

Jis u3MepeHHs BSI3KOCTH HCIIOJIB30BAJICS  POTa-
nuoHHbIH BHcko3umerp RM100 PLUS ¢ mporpammu-
pOBAaHUEM CKOPOCTH, MOAJEPKKOM pPa3IUUHBIX THUIIOB
HM3MEPUTENIBHBIX CHCTEM M YCTPOMCTB TEPMOCTaTHPO-
BaHUs. XapaKTePUCTUKU POTALMOHHOTO BUCKO3UMETpa
RM100 PLUS: nuana3on usMmepeHus Bs3kocTu oT 1 1o
780*106 mIla*c, morpemHocTs n3mepenus + 1 %, no-
BTOpsieMOCTb pe3yasratoB + 0,2 %. IIpomomxurens-
HOCTb OJHOr0 ucnbITaHusa cocrasiser 120 c. s uc-
MBbITaHUI mpuMeHsuicss MepHbld nuaneap MK-SV421,
coBmectumasi kamepa MB-SVI13R. OO0Obem mnpo0Osl
obpaszna cocrasisier 13 mi. IIpoBexeHo ucnbitanne 15
po0 U1 KaXkaoro obpasia.

AHAJIN3 MOJTYYEHHBIX PE3YJIBTATOB

Pe3ynbrarel m3MepeHus: AMAIEKTPUUECKUX CBOICTB
00pa3oB MOTOPHOTO Macjia NpEJICTaBIeHbl Ha pH-
CyHKax 3, 4.

[Tomyuena 3aBUCUMOCTb OTHOCUTEIBHON TUIEKTPU-
YeCcKOW MPOHUIIAEMOCTH 00pa3lioB MOTOPHOTO Maciia OT
YaCTOThI AEKTPUUIECKOTO MOsl. YCTaHOBIEHO:

—  3HAUYEHUE OTHOCUTEIbHOM JMAIEKTPUUYECKON
MIPOHUIIAEMOCTH YMEHBIIAETCS C POCTOM YaCTOTHI AIEK-
Tpuueckoro nond. Ha wactore 500 ' 3HaueHue oTHO-
CUTEJIFHON JUJICKTPUUCCKOH MPOHUIIAEMOCTH OOJble
Ha 3,8-6,2 %, yem Ha yactore 200 kI'1;

—  3HAUYEHUE OTHOCUTEIBHOM JUAIEKTPUUECKON
MIPOHMIIAEMOCTH 00pa3IoB OTPabOTAHHOTO MOTOPHOTO
MacJya 0oJIbIle, 4eM y 00pa3oB HOBOTO MOTOPHOTO Mac-
na. [lis o6pasmos macia Eni SW-30 Gosnbiie B cpeiHeM
Ha 5,9 %, EIf 5W-40 — na 7,4 %, Jlykoitn 10W-40 —
Ha 16,7 %. Boiee BbICOKOE 3HAUCHHE OTHOCUTEIHLHOU
JIMJICKTPUYECKOM MPOHHMIIAEMOCTH 00pas3IoB 0Tpado-
TaHHOro MoTopHoro macna Jlykoitn 10W-40 cBsa3ano ¢
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OoJiee UTHTEBHBIM CPOKOM JKCILTyaTallHu.

[TosydyeHa 3aBUCUMOCTb TaHI'€HCA TUAIEKTPUUECKUX
OTepb 00Pa3lOB MOTOPHOTO Maciia OT YacTOTHI DJICK-
TPUYECKOTO MO, YCTaHOBIEHO:

—  3HAuEHUE TaHTEeHCA JUIICKTPUUYECKUX HOTEPh
3HAYUTENbHO YMEHBIIAETCS C POCTOM YaCTOThI DJIEKTPU-
yeckoro noys. Ha wactore 500 T'i 3HaueHue oTHOCH-
TEJIBHON IUINCKTPHUCCKON MPOHUIIAEMOCTH O00pPa3IoB
HOBOTrO Macia Oonerie B 23,7-11,9 pa3, uem Ha gacToTte

MALWWMHOCTPOEHME N MALUMHOBEAEHWME

200 kI'u, oOpa3moB orpaboTaHHOTO Macia — OOJbIIC B
12,0-7,8 pa3.

—  3HAYEHHE TAHIeHCA JUDJIEKTPUUYECKUX IOTEPh
00pa3ioB OTPadOTAHHOTO MOTOPHOTO Macja MCHBIIE,
4yeM y 00pa3IioB HOBOTO MOTOpHOTO Macia. [l oOpas-
moB macna Eni SW-30 menbmie B cpemem Ha 45,3 %,
Elf 5W-40 — na 31,8 %, Jlykoiin 10W-40 — Ha 23,7 %.

Pe3ynbraThl M3MEpeHHs BSI3KOCTH MPEJCTABICHBI B
Tabnue 2.

O0pa3siesr:

1 —macno Eni SW-30 HoBoe

2 — macio Eni 5W-30 orpaboranHoe

3 —wmacno Elf SW-40 noBoe

4 — macno EIf 5W-40 orpaboranHoe

5 —macio Jlykoitn 10W-40 HOBOE

6 — macio Jlykoiin 10W-40 orpaboranHoe

Pucynok 3 — 3aBHCHMOCTB OTHOCHTEIBHOM ANJICKTPUYECKON NPOHULAEMOCTH 00pa310B MOTOPHOIO MacJia
OT YACTOTHI JICKTPUYECKOI0 MOJIsI

OO0pasier:

1 — macio Eni 5W-30 HoBoe

2 — macio Eni 5SW-30 orpaboranHoe

3 —macno Elf 5SW-40 noBoe

4 — macno EIf SW-40 orpaboranHoe

5 —Macio Jlykoitn 10W-40 HoBOE

6 — macio Jlykoitn 10W-40 orpaboranHoe

Pucynok 4 — 3aBHCHMOCTBL TAHTEHCA AMICKTPUYECKHUX OTEPh 00pa310B MOTOPHOI0 MAaCJIa OT YaCTOThI
3J1eKTPHUYECKOIO MOJIs

Tabnnua 2 — Pe3yabTaTsbl H3MepeHns KHHEMATHYECKOI BSI3KOCTH MCCJIEIyeMbIX Macel

sl EIf Evolution 900 Jykoiia Jloke 10W-40
HaumeHnoBaHue o0pa3ia Eni i-Sint MS 5W-30 SXR 5\W-40 SL/CF
Hosoe macio, mITa*c 61,68 +2,53 74,19 £ 1,91 81,07+ 3,9
Otpabortannoe macio, MIla*c 70,48 + 2,96 60,86 + 1,82 89,25+2.8

YCTaHOBIICHO, UTO B PE3yJIbTaTe SKCILTyaTallui KHHe-
MaruuecKast BI3KOCTh MoTopHOro Macia Eni SW-30 yge-

nuuamiack Ha 14,3 %, maciia EIf SW-40 ymenpmmmnacs Ha
21,9 %, macna Jlykoiin 10W-40 ysennuunacs Ha 10,1 %.
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BbIBO/bI

[IpoBeneHHBIC HUCCICIOBAHUS MOKA3alld, YTO MPH
JUITUTCIIBHON OKCIUTyaTallidl  YXYAIIAKOTCS BS3KOCTHO-
TEeMIIepaTypHbIC CBOMCTBA Maclia, YTO B CBOK OYepelb
MOXKET MPUBECTH K H3HOCY Pa0OYUX JCTANCH, YXYIIIUTh
TEXHUKO-3KOHOMHYCCKUE II0KA3aTelId TPAHCIOPTHOTO
Cpe/CTBa.

MoTOopHOE MAcCJIO MO0 MPHYUHE CCTCCTBCHHBIX XU-
MHUYCCKHX M (PH3MYCCKUX BO3PACTHBIX TCHICHIMUA 00-
Jiee TPEApacloNoREeHO K POCTYy BSI3KOCTH (00pasiibl
Eni 5W-30, Jlykoitm 10W-40). 3HaymTenbHO pexe
HAOJIOZIAaCTCS CHIDKCHHME BS3KOCTH Maciia (oOpasers
Elf 5W-40), uro cBsi3aHO C SIBJICHUEM, Ha3bIBACMBIM
«TePMHYCCKUM KpeKHHrom». Eciam B mpomecce mo-
JUMEPU3AIMH TIPOUCXOIUT CKICHBAHUE JAPYT C JApY-
TOM MHOTHX IOJOOHBIX OPraHMYCCKUX KOMIIOHCHTOB,
B PE3yNIbTaTe KOTOPOTO B MOTOPHOM MAaclic BO3HHKACT
HOBBII KOMIIOHEHT C 00JIee BBICOKOW BSI3KOCTBIO, TO CY-
TBIO TEPMHUYECKOTO KPEKHMHTa MOTOPHOTO Maciia B JIBH-
rareiic aBTOMOOWJISI SIBISICTCSI TPOIECC pa3pyIICHUs

HEKOTOPBIX KOMITOHEHTOB MOTOPHOI'O Maciia Ha Oolee
Menkue vactd. OOpasyrolmecs YacTH HUMCIOT Ooliee
HU3KYIO BSI3KOCTb.

M3meHeHne KMHEMAaTUYeCKOW BSI3KOCTH JKCILTyaTH-
pyeMoro macia He J0JDKHO npeBbimarh 20 % OT BA3KO-
CTH HOBOT'O Maciia.

3HayeHHe OTHOCHUTEIBHOW ITUAIIEKTPUUECKOH Mpo-
HULAEMOCTH YBEJIUYMBAETCA IPU YBEIUYCHUHU CPOKa
SKCIUTyaTallii MoTopHoro wacina. [lpu yBennyenuu
OTHOCUTEJIbHOM  JIUAJIEKTPUYECKOH  MPOHUIAEMOCTH
Ha 10 % OT UCXOMHOTO 3HAYCHUS, HCOOXOIUMO IMPOBECTH
3aMEeHYy MOTOPHOT'O MacJa.

3HayeHWe TaHreHca JUAIEKTPUUYECKUX  IMOTEpPb
YMEHBILIAETCS NPU YBEJIUYEHUH CPOKa SKCIUTyaTalluu
MOTOpHOrO Macia. [Ipyu yMeHbIlIeHUH TaHTeHCa IUAJIEK-
TPUYECKUX NOTEPh Ha 25 % OT UCXOAHOIrO 3HAYCHMS,
HE00XOIUMO MIPOBECTH 3aMEHY MOTOPHOTO MacJa.

ITonyvyeHHble pEeKOMEHAALUMU HCIOJB3YIOTCS IS
peanuzauuu AUAJISKTPUYECKOr0 METoJa JAMAarHOCTUKHU
CTENEHH U3HOCA MOTOPHOI'O Macia.
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tekhnicheskoj konferencii, 23—24 noyabrya 2022, Vitebsk, Respublika Belarus. — Vitebsk : VGTU, 2022. —S. 109-112.

Crarbs noctynuia B pegaxuuio 17.01.2024.
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HccnenoBanue norpenmiHOCTH MepeMenieHusi KOOPAMHATHOIO
YCTpOMCTBA

10.B. HoBukos?, B.®. KykceBuu®
BuTedckuii rocynapcTBeHHbIN TeXHOJI0rHYecKkHnii yHuBepcuret, Pecnydiuka Benapych
E-mail: *nov_u_vik@mail.ru, "pallmall5@bk.ru

Annoranmsi. PazpaboTtansl ypaBHeHHUS! KOJIeOaHUH IIBEHHOW TOJIOBKH, MCCIIEOBAaHBI MOTPEIIHOCTH (popMHpPO-
BaHUs CTEXKKOB BBIIIMBKU C MCHOJIb30BAHUEM KOOPAMHATHOIO YCTPOMCTBA Ha BBHIIMBAJILHOM HoiyaBroMare. Ompe-
JIeTICHbl MaKCUMaJIbHO CTAOWIJIBHBIC JUIMHBI CTEKKOB IPH YaCTOTE BPAICHMS IVIABHOTO Baja LIBEHHOH TOJIOBKH 10
600 06/mMuH. OnpeenieH ONTUMANIBHBII METO/] KpeIyIeHus suiell. Pe3yibrarhl necieJOBaHUH MOTYT OBITh HCIOJIB30-
BaHbI HA TPOM3BOJICTBE M MIPU NIPOCKTHPOBAHUH BBIIIMBAILHOTO 000PYIOBAHUSL.

KaroueBrnle ciioBa: KOOpAWHATHOC YCTpOﬁCTBO, CTCXXOK, IIsJIbIIBI, BBIIIIMBKA.

Research of Movement Error Coordinate Device

Y. Novikov?, V. Kuksevich®
Vitebsk State Technological University, Republic of Belarus
E-mail: *nov_u_vik@mail.ru, "pallmall5@bk.ru

Annotation. Equations of oscillations of the sewing head have been developed, errors in the formation of
embroidery stitches using a coordinate device on a semi-automatic embroidery machine have been studied.
The maximum stable stitch lengths were determined at a rotation speed of the main shaft of the sewing head of
up to 600 rpm. The optimal method for attaching the hoop has been determined. The research results can be used
in production and in the design of embroidery equipment.

Key words: coordinate device, stitch, hoop, embroidery.

[lepememenne Marepuaga OCTae€TCs BOMIPOCOM
ONTUMAJIBHBIX JUHAMUYECKHX XapaKTepUCTUK KOOp-
JUHATHOTO YCTPOMCTBA C aBTOMATHYECKUM IIArOBBIM
anekrponasurareneM.  IlorpemHocTs  nepemelneHus
KOOPJIMHATHOTO YCTPOMCTBa M BHOpaluK IIBEHHOW To-
JIOBKU BIIMSIFOT Ha KAQ4ECTBO CTEXKOB BBHIIMBKH U (op-
MHUPOBaHHME TOYHOCTU BOCIPOU3BEIECHUS DPHUCYHKAa Ha
TkaHU. CTeXKKH YKJIaJbIBAIOTCS IO Pa3HbIMU YITaMH,
pa3HON AJUHBI U C PA3HOU CTENEHbIO MIIOTHOCTH.

Lenbto uccnenoBanust sIBISETCS ONPEAEICHUE TOUHO-
CTH BOCIIPOU3BEAEHUS PUCYHKA OT MEPEMEILEHU TsIel]
BBIIIMBAILHOTO aBTOMAara, BUOpanuii NIBEHHO roJI0BKH,
NepeaaBaeMbIX Ha UMYy, 1 OTPAHUYEHUS] MAaKCUMaIbHOMI
JUINHBI CTEXKKA IPH BBIILIUBKE.

B pabGote [4] BBIABICHO, YTO HAa TOYHOCTH HEpEMe-
LIEHUS OKa3bIBAIOT BIMSHUE apaMeTPbl KOOPJIUHATHOIO
YCTPONCTBA U MPUBOAA BHIIINBAJILHON MAIIMHBIL:

—  LIar NepeMelleHus;

—  4acToTa NepeMElLICHUs B €IUHHIlY BPEMEHU;

—  JKECTKOCTb 3BEHbEB MEXAHU3MA,

—  Macca 3BEHBEB;

—  3a30pbl B KUHEMAaTUYECKHUX Mapax.

B xauecTBe kpurepus, onpenensercs TOUHOCTb BOC-
IIPOU3BE/ICHUS PUCYHKA HA BBIIIMBAJIbHOM MOITyaBTOMA-

Te.

HckaxeHue GOpMBI pa3iIHIHOTO Y30pa TKAHH MOKET
MIPOUCXOMUTH IO CICTYFOIIUM IIPHYUHAM:

—  pacTsHKCHHUC TKaHU MPH 3aKPCIUICHUH TISUICIT;

—  CXKaTUC YYaCTKOB TKAHU HUTKAMU;

—  3a30pbl B KMHEMATHYCCKUX Mapax MepeaaTod-
HOTO MEXaHH3Ma,

—  nmedopmanus 3JIEMEHTOB KOHCTPYKIIUU (THOKHX
TPOCHKOB, BAJIOB, IISUICIT).

Ha To4HOCTE mepeMeIeH s MPUHSITOW KOHCTPYKITHH
KOOPJIMTHATHOTO YCTPOWCTBA MOTYT OKAa3bIBaTh BIIHSHUC
cleAyromme haKkTophL:

—  KojeOaHue TsIelr;

—  H3HANIMBaHUC THOKOTO METAJUIMYECKOTO TPOCH-
Ka, HAMaThIBAeMOTO Ha OapabaH.

IIpoBepka Hamboyee BIUAOIMX (AKTOPOB IMPO-
BEJCHA C WCIIOJIb30BAHUCM TCOPCTHYCCKUX U IKC-
MEPUMCHTANIBHBIX ~ HcclieioBanuid. Komebanue — rmisi-
JIeIl 3aBHCUT OT JKECTKOCTH KpCIUICHUS, 3a30pOB B
KHHEMATUYCCKHX TapaxX U BUOpALUil IIBEHHOMN rOJIOBKH.
TeopeTrueckoe UCCIICIOBAHNE KOJICOAHMI IBEHHOMN ToO-
JIOBKH OCYIIECCTBISICTCS C YYETOM COCTABJICHHBIX YpaB-
HEHUH KoJieOaHUH IMBEHHON TOJIOBKH 10 JMHAMHUYECKON
monenu (puc. 1):
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Pucynok 1 — lnnamuyeckas MoJe/b
HIBeHHOM roJ10BKH HA BUOpOONopax

Lo +ky,[=M,isinQt, (1)
Lo +k,yl=M,sinQt, 2)

e I, — MOMEHT MHEPIMM IIBEHHON TONOBKU OTHOCH-
TenabHO onopsl O; ¢ — yroil HIOBOPOTa IBEHHO T'OJIOBKH;
k, — JKeCTKOCTb BHOPOM30JIATOPA; Y, — TEKYIIass KOop-
NIMHaTa To4ukh A; [ — paccTosHue Mex Ty onopamu; M —
CYMMAapHBIA MOMEHT peaklMii OTHOCUTENIbHO onopsl O;
I, — MOMEHT MHEPIUH IIBEWHON TOJIOBKH OTHOCUTEILHO
onopsl A; k, — KECTKOCT BUOPOM30IIATOPA; Y, — TEKY-
mas koopauHara touku O; M, — cymMapHbIi MOMEHT
peaxIuil OTHOCUTENBHO OMOPHI A.

Bripakenus (1) u (2) npezacrapisiior co0oit ypaBHe-
HUS KoJieOaHM MIBCHHOM TOJIOBKH, KOTOPBIC MIEPEIar0T-
Cs1 HA UTJIOBOJUTENb U UMy LIBEHHON TOJIOBKH.

BJIUAHUE U3MEHEHUA KOHCTPYKIHUU
TPOCHUKA HA IEPEJATOYHOE OTHOIEHUE

B pesynbrare mpeaBapuUTEIbHBIX WCIBITAHUH OBLIO
3aMEUEHO HCKaKEHHE PHCYHKA 10 OJHOW KOOpAMHATE.
[IpuunHOIl ABUIOCH pa3pylLIEHUE MOJIUMEPHOTO 3Kpa-
HUPOBAHMSI TPOCHKA TMOKOW CBS3M B MECTE€ HAaMOTKH
Ha OapabaH. B Mecrax paspylieHHs MOJMMEPHOTo MO-
KpBITUSL JUAMETP TPOCHKAa yMEHbIIWICA ¢ 1,2 MM 110
0,63 mm. Ecim yuects, yro auamerp OapabaHa 110 TOH
KOOpJMHATE, C y4Y4eTOM KaHaBOK IOJ BETBH TPOCHUKA
12,2 MM, TO auamerp G6apabaHa ¢ TPOCHKOM ITIOCIE pas-
pYLIEHUS TOJIMMEPHOTO TOKPBITHSI MOXKHO MPUHSTH PaB-
e D, = 13,4 MM, a nuamerp GapabaHa ¢ TPOCHKOM
0e3 paspyIieHus OKPHITHs TpHHAMaeM D, = 14,6 M.

Omnpenensist neperaTouHble OTHOLIEHUS IBYX BapH-
AaHTOB HEOOXOIMMO YYECTb HE HapyXXHbIE IMAMETPBI,
a JuaMeTpsl MPOXOAAIIMEe MO OCH TPOCHUKOB, HaMo-
TaHHBIX Ha 0apabaH, KOTOPbIE COOTBETCTBEHHO DPABHBI
D/'=128mmu D, = 13,4 mm.

W3MeHeHne AnuHBI BETBEH TPOCHKA MPU MOBOPOTE
6apabana Ha 360 rpaycoB ISl ABYX BapUAHTOB:

D, m=40,2 mm.
D," =429 mm.
IIpu ob1eM nepe1aTouHOM OTHOIIICHUU

U = 157 pan/m nepemenieHre KapeTku OyIeT paBHBIM
N3MEHEHHMIO BETBEH TPOCHKA, IOITOMY H3MCHEHHE
JUIMHBI BETBEH TPOCHKA C Pa3pyIICHHBIM IOJINMEPHBIM
MIOKPBITHEM 3a OAIMH O0pT cocTaBut 6,3 %.

MALWWMHOCTPOEHME N MALUMHOBEAEHWME

U3 pacu€Tta MOKHO CcAeJaTb BbIBOA, YTO IpH
YMEHBIICHUHU JUuaMeTpa CTaJIbHOT'O rubKOro TpOCHKa
nepeaaroyHoe OTHOLICHUE OT 6apa6aHa K KapeTke
YMEHbIIACTCA.

BJIUSIHUE CITOCOBA KPEIIVIEHUS ITAJIEL
HA KAYECTBO PUCYHKA BbIILINBKA

Pazpaborana crienpanabHas TecT-nporpamma (puc. 2),
TO3BOJISIOIAST OTCIICKHUBATh U3MEHEHUE JUTMHBI CTEKKA
B Pa3IMYHBIX HAIPaBICHUIX.

PucyHok 2 — PucyHoOK TecT nporpaMmmbl
HCC/IeIOBAHNS Ka4eCTBAa CTAYNBAHUS

OnHuM u3 (aKTOpOB, BIMSIOMINX HAa Ka4eCTBO BbI-
LIMBKH, SBJISIETCS COCO0 KPEeTIeHHE IIsUIeL.

B pesymprare mpeaBapUTENBbHBIX 3KCHEPHMEHTOB
0Ka3aJI0Ch, YTO TPH KPEIUICHNH TIsUIel] cocoOoM (a) Ha
pucyHKe 3 HaOMonaeTcsi N3MEHEHHE JUTMHBI CTEKKOB 110
KoopanHate X, 4TO MPEAIIOIOKUTEIEHO MOIIIO SBISTHCS
CJIC/ICTBHEM KOJIEOAHUH TsUIeI] BO BPEMsI IIEpEeMEIICHUS
1 B CBSI3U C MaJIOH KECTKOCTBIO MaTepHaa.

[IpoBeneHs! SKCHEpUMEHTAIbHBIC HCCIICIOBAHMS JIIS
JIByX CIIOCOOOB KpEIICHUs ISUICL] U PA3IMYHBIX JUIMH
CTeXKa S NP BBIOJIHEHUN 3MI3aro00pa3HbIX CTPOYEK
o koopauHataMm X u Y. B urore oOpaborku pesynbra-
TOB MOJYYCHbI OTKJIOHEHUS OT 3aJlaBaeMbIX BEIUYUH
JUIMH S CTEXKOB B IporieHTax. OOpaboTaHHbIC pe3yilb-
TaThl MCCJICIOBAHUN Ul CIIOCOOOB KPEIUICHHUS IIsUIeI]
(puc. 3 a, 0) K KpOHIITEHHY NpHUBEIEHBI B Tabmue 1.

W3 ananm3a 3HadeHui norpemHocrei (Tabi. 1) cie-
JIYeT, 4TO KpeIIeHue Isuiel] criocodooM (0) Ha pucyHke 3,
JaeT Oosiee KaueCTBEHHBIM CTEXKOK, YeM KpPEIUICHHE IIsi-
Jierr crocodoM (a) Ha prCyHKe 3.

HyXHO OTMETHTB, YTO JUIS Pa3IUYHbIX JUTHH CTEKKA
OTKJIOHEHHE OT 33/IaHHOTO 3HAUCHHUSI Pa3JIMUHbI, YTO CBS-
3aHO C METOZOM KpPEIUICHHMS IISJIeL, ¢ BEJIMYMHOHN Iepe-
MEILCHHSI KapeTKu (K KOTOPOH KpEmnuTCs KPOHIUTEHH),
¢ Koje0aHueM IIsIell Tociie MPEKpalieHus epeMelne-
HUs (OCTAaHOBKH).
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Pucynok 3 — Crioco0s1 KpenjieHHs MsiIen
K KPOHIITEHHY

HUCCIEJOBAHUE WUW3MEHEHUsI JAJIMHBI
CTEXKA B 3ABUCHUMOCTHU OT HAITPABJIE-
HUsS NEPEMELIEHUSA TTAJIEL]

[IpencraBnsier WHTEpEC MOTPEIIHOCTh HM3MEHEHUS
JUIMHBI CTEXKOB NPHU TEPEMEICHUH TIsUIel] HE TOJBKO
B HampaBieHud X U Y, a TakKe NPU M3MECHCHUH yIlia
TepeMEIICHUS.

HccnenoBanusi TNPOBOAMINCH C  HCIIOJIBb30BaHUEM
TECT IpOorpaMMsbl (puc. 2) Ul METoa KpeIuIeHus Iisi-
aen crioco6oM (puc. 3 a). OKpy>KHOCTb IpeIIOIaraeMoi
BBIIIMBKH (TECT) pa3jiesieHa Ha 8 CEKTOPOB.

B pesynabrare 00paOOTKH pe3yJbTaTOB MOJNYUYECHEI
OTKJIOHEHHsI OT 33J]aBaeMbIX BEIMYMH YIJIOB HAKJIOHA A
CTEXKOB B mporeHTax. O0paboTaHHbIC PEe3yabTaThl IS
Ka)XJIOTO CEKTOpa IIPE/ICTaBIICHbI B TA0IHLE 2.

W3 unccnenoBaHuii ciemyer, 4YTo MUHAMaJbHas IO-
IPEIIHOCTD JUIMHBI CTEKKa JOCTHIAaeTCs TPH  yIvIax
90° 1 270°. OT™MEeTHM, YTO B CHMMETPUYHO PACHIOI0KEH-
HBIX CEKTOpaX OTKJIOHEHHMS OT 33JaHHOH JJIMHBI CTEKKa
S pa3uyHBbL.

Tadnmnua 1 — OTKI0HEHHS JJIHH S CTEKKOB B MPOIEHTAX OT CMOCO00B KPeIJIeHHS TsLIell

S, MM 1 2 3 4 5 6 7
Bapuant
Pucynok 3 a 10 % 5% 5% 10 % 8 % 5% 2%
ITo ocu X
Pucynox 3 6 5% 3,5% 4,5% 5% 5% 1,5% 1%
Pucynok 3 a 10 % 10 % 6,5 % 7,7 % 5% 4,5 % 2%
IMoocuY
Pucynox 3 6 5% 5% 3,5% 5% 2% 1,5% 1%

Taomuna 2 — OTKJIOHEHHsI JUIMH CTeKKOB B npoueHTax oT 3aJjaBacMbIX BCJIUYUH YIVIOB NepeMElCHUA

nsijien
A 0° 45° 90° 135° 180° 225° 270° 315°
S, MM
1 10 % 4,9 % 2,8 % 4,6 % 9,1 % 4,4 % 5,6 % 5,6 %
2 5% 4,1 % 2,6 % 4,2 % 5,1 % 4,7 % 3,2% 4,4 %
3 5% 3.9% 2,8 % 2,4 % 34 % 2,8 % 1,3% 5,6 %
4 8% 7,3 % 5,1 % 5,8 % 7,3 % 6,2 % 4,1 % 4,3 %
5 6 % 5,6 % 3,1 % 3,8 % 4,4 % 3,7% 2,4 % 32%
6 5% 4,8 % 2% 2,8 % 4,7 % 32% 1,2 % 2,2 %
7 3% 2,3 % 1,1 % 1,3% 1,7 % 1,6 % 0,6 % 1,8 %
ONPEJAEJEHUE MAKCHUMAJIbHON JIU- MakcruManbHO BO3MOXHAS JITMHA CTEXKKA 3aBUCUT OT

HbI CTEXKKA

Hcnonb3oBanue HCABTOMATU3UPOBAHHOI'O J3JICKTPO-
MMpOBOJAa HC MO3BOJIACT YIPABJIATH YacTOTOMI BpalicHUs
TJIaBHOT'O BaJia IpU U3MCHCHUU NJIMHBI CTCXKKA, YTO Ha-
KJIIaAbIBA€T OIpaHUYCHUSA Ha MAKCUMAJIbHYIO [JIMHY
CTCKKa MPU BBIINIUBKE, XOTd W JACJIACT BBIIIUBAJIbHBII
IoJryaBTOMAT Ooitee JCHICBBIM.

€, .~ YCKOPEHHE POTOpa IaroBoro JABMIaTels, pH KOTo-
pOM UMeeT MecTo crtabmibHas padora; U — mepenarou-
HOTO OTHOIIICHUSI POTOPA IIATOBOTO IBUTATEIS K KapeT-
KU KOOPJMHATHOTO YCTPOMCTBA; BPEMCHH ITEPEMEIICHUS
kapetku ¢, = 0,5-T, e T — AJUTENbHOCTh KHHEMATHYE-
CKOT'0 [IMKJIa; YaCTOTHI BPAIIICHHS TIIABHOTO BAJIA /1.

VY BBHIIMBAIBHBIX IIOJlyaBTOMAaTOB paboyasl dYa-
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CTOTa BpAallCHHS
n =600 00/MuH:
Torna, Bpemst 000pOTa MIIABHOTO Bajia

IJTIaBHOI'O  BaJla COCTaBJIACT 1O

T=60/n=260/600=0,1c.
Bpewms nepemMernieHus kapeTku

tk=05T=05-01=005c.
VYrnoBoe yckopeHHe NPUHIUMAaeM PaBHBIM

e =5000c>
max
OnpeenseM IepeaaTouHoe OTHOIIEHHE OT BaJla Lia-
FOBOT'O DJIEKTPOIBUIATENS K KAPETKE

U=Aa/AS,

rae Aa — IHMCKpeTa yIiia MoBOpOTa MIAroBOIrO AJIEKTPO-
neuraressi, Aa = 0,0314 pan; AS — nepemenienue kapert-
ku, AS = 0,0002 m.

Tornma

U=0,0314/0,0002 =157 pao/m.

JIuneitHoe yCKOpeHHEe KapeTKu

a =¢ /JU.

max max

rie & — yriosoe yckopenue, & = 5000 ¢?; U — nepe-
narogHoe oTHomeHue, U = 157 pax/muH.
Hmeem

a =5000/157 = 31,85 wc

max

MaxkcumaabHO BO3MOXKHAS JIJTMHA CTEXKKA

_ 0,05

max 4

t 2
= %'d - 31,85 = 0,02 m.
max
TeopeTnueckn Ha BBIIIMBAJIBHOM MOJTyaBTOMATE
MOKHO MOJTy4YaTh BBIIIMBKH C JJIMHOM cTexka 10 20 MM
IIPY YacToTe IIaBHOro Basia ;10 600 06/MUH.

HO,HTBGP)K,HGHI/IG pacueToB  SKCICPUMCEHTAJIbHBIM

MALWWMHOCTPOEHME N MALUMHOBEAEHWME

HCCIIEJOBAaHUEM OCYIIECTBIIIIOCH 10 TECT-TIPOrpaMme
pucyHKa 2. BennunHa cTe)kka BHYTPEHHETO KOJIbLA, BbI-
[IMBAEMOTO IVIaJbl0, COOTBETCTBYET 2 MM, a BEIWYHMHA
CTEXKa MOCIIEAYIOIINX KOJIeIl YBEINIUBACTCS HA 2 MM,
BEIMYMHA CTEXKa HApy)KHOTO KOJbIIAa COOTBETCTBYET
14 MM. BeInBKa BBINOMHAIACH U3 CEPEIUHBI CEKTOpa
MIPOTUB YaCOBOH CTPEJIKH.

[Ipy 3aMBKY I b0 HAPYXKHOTO KOJIbIIA C JUTMHOM
cTexkka 14 MM B cekTope, cooTBeTcTByroUEeM 315 rpa-
JIyCOB, HAa4aJICh NPOIYCKH CTEKKOB, YTO COOTBETCTBY-
€T HEBO3MOKHOCTH pEaJIM3allMi  COOTBETCTBYIOIINX
JUIMH CTEKKOB B JaHHOH 00JacTH CEKTopa Kpyra TecT-
MIPOTrPaMMBI.

Pesynbrar  9KCHIEpUMEHTANIBHBIX — HCCIIECAOBAHUM
HE TOATBEPAMII TEOPETUYECKUE HCCIECJOBaHUS O BO3-
MOKHOCTH BBINIOJIHEHHSI CTEXKKOB IIPH 4YacToTax Jio
600 00/MHH BpalleHUs! [IABHOTO BaJia IIBEHHOM TOJIOBKH
u uHOW 710 20 MMm. B Teoperndeckux ucCClenOBaHU-
SIX TIO ONPEJENICHUI0 MaKCHMaJIbHBIX CTEKKOB HE yd-
TEHbI KoyieOaHMs MIBEeHHOM ronoBku (dopmynsl 1 u 2),
TaK KaK OHU MPEJICTABISIOT CIOKHYIO (DYHKIHIO CTapT-
CTOITHOTO PEYKMMA JIBHKCHUSI.

DKCIepUMEHTAIFHO ONPEJeNICHO, YTO CTEXOK IUTH-
HOIO Gonee 12 MM IpH UCIIOIB30BaHUM MIPEIIAraeMoro
KOOP/IMHATHOTO YCTPONCTBA MOTY4YNUTH HEIb3SI.

BbIBObI

B xone paboTsl pa3paboTaHbl ypaBHEHHs KOJIeOaHUH
IIBEHHOW TOJIOBKH, JOKa3aHa BO3MOXKHOCTb HCIIOJIB30-
BaHUSI KOOPAMHATHOTO YCTPOWCTBA HA BBIIIMBAIHLHOM
MOJTyaBTOMATe MpPU YaCTOTE BpAIICHUS IIABHOTO Bajia
mBeHoW ronoBku 10 600 00/MMH M MaKCHMAaJbHOM
JUIMHE CTeXKa 12 MM. BpIOpaH ONTHMaNBHBIA METOJ
KperieHus msuiel. Pe3ynbraTsl UCClIEIOBaHUNA MOTYT
OBITh HCIIOJH30BAHBI HAa MMPOU3BOJCTBE U IPH MPOCKTHU-
POBaHUU BHIIIMBAIBHOTO 00OPYIOBaHUS.

IIpu ucnonb30BaHUM BBILIMBAILHOIO MOAYIS C Ce-
PUIHBIM KOOPJMHATHBIM YCTPOWCTBOM MaJjble IIBCH-
Hble, OOYBHBIC W YaCTHBIC MPCIIPUATHS MOIydaT
BO3MOXKHOCTh HMMETh HEJOpOroe MPOU3BOAUTEIHHOE
00opyoBaHUE JIJIsl TIPOU3BOJICTBA IIBCHHBIX U3ICIUH C
BBIIITUBKOM.

CIIUCOK JIMTEPATYPBI

1. BuOpamuu B TeXHHKE : CIIPaBOYHHK : B 6 T. / B. B. Anecenko [u ap.] ; mox pen. M. JI. I'enkuHa ; pen. coBeT:
B. H. Yenowmeii (npen.) [u ap.]. — Mocksa : Mammnoctpoenue, 1981. — T. 5 : 3mepenus u ucnbitanus. — 496 c.

2. OCHOBBI KOHCTPYHUPOBAHUS U pacueTa MallMH U allliapaToB JIETKOi NpoMBbIIIeHHOCTH : yueOnuk / H. H. Ap-
XunoB [u ap.] ; mox pea. M. M. Maiizens. — Mocksa : Mamirus, 1963. — 600 c.

3. Kpacuep, C. IO. Onenka kadyecTBa IIPOLECCOB B MEXaHM3MaX BBIIIUBAILHBIX MIOJyaBTOMATOB : MOHOTpadust /
C. 10. Kpacnep, 0. B. Houkos ; YO «BI'TY». — Bure6ek, 2019. — 190 c.

4.  Optimization of the parameters of the sewing thread cutting process / Yu. V. Novikov, S. Yu. Krasner. —
Annual Journal of Technikal Universiti of Varna. —2020. — Vol. 4, Ne 1. — P. 55-66.

5. Hosukos, 10. B. Pazpaborka mexarpoHHoro monynst oopeskn Hutok / FO. B. Hosuxos, C. FO. Kpacuep //
W3BecTus BhICIINX yueOHBIX 3aBesieHnil. MammHoctpoenue. — 2022, — Ne 10 (751). — C. 62-73.

MATEPUA/IbI U TEXHOTOTUU, 2023, N2 2 (12)

15



MALWWMHOCTPOEHME N MALUMHOBEAEHWME

REFERENCES

1. Vibrations in technology : reference book : in 6 vol. / V. V. Alesenko [et al.] ; edited by M. D. Genkina ;
ed. council: V. N. Chelomey (pres.) [et al.]. — Moscow : Mechanical Engineering, 1981. — Vol. 5 : Measurements and
tests. — 496 p.

2. Fundamentals of design and calculation of machines and devices of light industry : a textbook for mechanical
specialties of higher educational institutions of light industry / N. N. Arkhipov [et al.] ; edited by M. M. Maisel. —
Moscow : Mashgiz, 1963. — 600 p.

3. Krasner, S. Yu. Assessing the quality of processes in the mechanisms of semi-automatic embroidery
machines : monograph / S. Yu. Krasner, Yu. V. Novikov ; EE "VSTU". — Vitebsk, 2019. — 190 p.

4.  Optimization of the parameters of the sewing thread cutting process / Yu. V. Novikov, S. Yu. Krasner. —
Annual Journal of Technical University of Varna. —2020. — Vol. 4, Ne 1. — P. 55-66.

5. Novikov, Yu. V. Development of a mechatronic thread trimming module / Yu. V. Novikov, S. Yu. Krasner //
News of higher educational institutions. Mechanical engineering. —2022. — Ne 10 (751). — P. 62-73.

SPISOK LITERATURY

1. Vibracii v tekhnike : spravochnik : v 6-ti t. / V. V. Alesenko [i dr.] ; pod red. M. D. Genkina ; red. Sovet:
V. N. Chelomej (pred.) [i dr.]. — Moskva : Mashinostroenie, 1981. — T. 5 : Izmereniya i ispytaniya. — 496 s.

2. Osnovy konstruirovaniya i rascheta mashin i apparatov legkoj promyshlennosti : uchebnik / N. N. Arhipov
[idr.] ; pod red. M. M. Majzelya. — Moskva : Mashgiz, 1963. — 600 s.

3. Krasner, S. Yu. Ocenka kachestva processov v mekhanizmah vyshival'nyh poluavtomatov : monografiya /
S. Yu. Krasner, Yu. V. Novikov ; UO «VGTUx». — Vitebsk, 2019. — 190 s.

4.  Optimization of the parameters of the sewing thread cutting process / Yu. V. Novikov, S. Yu. Krasner. —
Annual Journal of Technikal Universiti of Varna. —2020. — Vol. 4, Ne 1. — P. 55-66.

5. Novikov, Yu. V. Razrabotka mekhatronnogo modulya obrezki nitok / Yu. V. Novikov, S. Yu. Krasner //
Izvestiya vysshih uchebnyh zavedenij. Mashinostroenie. —2022. — Ne 10 (751). — S. 62-73.

Crarbg noctynuna B pegaxnuio 05.01.2024.

16 MATEPUA/IbI U TEXHOMTOTUW, 2023, Ne 2 (12)



VJIK 658.512.4

MALWWMHOCTPOEHME N MALUMHOBEAEHWME

https://doi.org/10.24412/2617-149X-2023-2-17-21

IIyTu noBbiieHUs 3PPEKTUBHOCTU UCIIOJIb30BAHNA CTAHKOB
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AHHOTanMs. BBINOMHEH aHAaIN3 NPUYMH YMEHBILIEHUS IPOU3BOAUTEILHOCTU COBPEMEHHBIX cTaHkoB ¢ UIIY mo
CPaBHEHHUIO C UX TEXHHMYECKHMH BO3MOXKHOCTSIMH, 3aJIO)KCHHBIMHU IIPOU3BOANTEISIMU 000pynoBaHus. [Ipemioxkens
ITYTH TOBBIIEHNS 3(QPEKTHBHOCTH UCIIOIBb30BaHus o0opynoBanus ¢ UITY npu Beimycke NpOAYKIMHA MalIMHOCTPOH-

TCJIBHOI'O HA3HAYCHUA.

KuaroueBbie cioBa: ctanok ¢ UITY, apdekruBHOCTE, yIIpaBIsitolias IporpaMMa, aBTOMaTH3aIUs IPOrPaMMHIPOBa-
Husi, G-KoJI, reOMeTpUIecKas Moielb aetanu, arpudyt, CAM cucrema.

Ways to Increase the Efficiency of Using CNC Machines

in Manufacturing

V. Savitsky
Vitebsk State Technological University, Republic of Belarus
E-mail: savizkivv@mail.ru

Annotation. The analysis of the reasons for the decrease in productivity of modern CNC machines in comparison
with their technical capabilities provided by equipment manufacturers was carried out. The ways of increasing
the efficiency of using CNC equipment in the production of machine-building products are proposed.

Key words: CNC machine, efficiency, control program, programming automation, G-code, geometric model of

the part, attribute, CAM system.

BBEJIEHUE

[{udpoBuzanms MaIMHOCTPOCHUS CITY>KUT OCHOBOM
JUISl yCKOPEHHOT'O Pa3BUTHSI BCEr'0 HAPOIHOTO XO3SHCTBA.
[NoBbimenue 3¢pPEKTUBHOCTH MPOU3BOJCTBA 0OECIICUH-
BaeTcs 3a CYET MCIOIB30BAHUSI COBPEMEHHBIX TEXHOJIO-
I'Mi, KOTOPBIE PEaJIU3yIOTCS C MOMOIIBIO BHICOKOIIPOU3-
BOJIMTEIILHOTO 000PY/IOBAHUSL.

D¢ PeKTUBHOCTh TNPUMEHEHHsT 00pabdaThIBAIOIIETO
obopynoBanus ¢ UITY mokazaHa OMBITOM HPOMBINUICH-
HO-pa3BUTHIX cTpaH. lIpenmymiectBa Takoro odopyno-
BaHMs 3aKJIIOYAIOTCd B BO3MOXKHOCTH KOHLICHTPALUH
orepanyi 3a CU€T NIMPOKUX TEXHOJIOTMYECKHX BO3MOXK-
HOCTEH, 3aJI0KEHHBIX B CTAaHKH MX IPOU3BOAUTEISIMH.
Ha mpennpusatusix pa3lu4HBIX OTPAcield MPOMBINUICH-
HOCTH pecITyOJIMKH B ITOCIIETHEE BPEMsT Havyalll [MINPOKO
HCIONB30BaTh oOpadarkiBatomiee obopynosanue ¢ YITY.
OnHako 3 (EeKTUBHOCTh €ro MPUMEHEHHS MPOSBISCTCS
JIUIIG TIPUA YCJIOBHU, KOT/Ia MAKCHMyM BPEMCHHU CTaHOK
BBINOJTHSAET 00pabOTKY, a JI0JIs1 HEMPOU3BOANUTEIIBHBIX 3a-
Tpar (BCIIOMOTaTeJIbHOIO BPEMEHN ) MUHUMAJIbHA.

OCHOBHAA YACTb
Ha nanHbIii MOMEHT Ha OOJBIIMHCTBE MAIIMHOCTPO-

WUTCIBHBIX TPEANPUATHH PECIYOIUKH BO3MOXKHOCTH
000pyIOBaHUS HCIIONB3YIOTCS KpaitHe Hed()(EKTHBHO,
YTO CBSI3aHO C NpocTossiMu cTtaHkoB ¢ UITY Bo Bpems
MPOrPaMMHPOBAHUS  OOpaOOTKH 3aroTOBOK, KOTOPYIO
BBITIOJHSIOT HENOCPEACTBEHHO Ha IMaHENsIX YCTPOMCTB
UITY (YUIIY) craHkos.

CozmaHue ynpasJslOIIUX MPOrpaMM IPaKTHUYECKU
Ha BCEX MPEINpUITHIX MPOU3BOIAT IO OJHOMY U3 Clie-
JYIOIIMX BapuaHTOB. B mepBoM BapuaHTe oreparop uc-
rnoJip3yeT paboumii uepTéx oOpadarbiBaeMON JeTalu
U HenocpeacTBeHHo ¢ nanenu YUIIY BBoguT B omepa-
TUBHYIO HamsTh cTaHka ¢ UIIY ympasnstomyro mpo-
rpaMMy B BHUJI€ KaJIpOB, B KOTOPBIX 3anucaHbl G-KOJibl,
ITOJITOTOBUTEIIEHBIC W BCIIOMOTATCIbHBIC (DYHKIUH, a
TaKKe pa3MepHBIC MepeMellCHUsI.

IIpu BTOpPOM BapWaHTEe B COOTBETCTBHH C pabOdYNM
YEPTEHKOM JIETAIM BBINOJIHIIOT aHAJOTHYHOE MpPOrpam-
MUupoBaHHE 00paboTku B G-KOIax, KOTOPHIC OMEPaTOPhI
WM Hanaguuku cranka ¢ YIIY 3ammceiBaloT Ha KOM-
MBIOTEPE B JIFOOOM TEKCTOBOM pEIAaKTOpE, HAIpUME,
«bmoknoTe» (Windows), B COOTBETCTBHU C MOCICIOBA-
TEIBHOCTBIO 00pPa0OTKH TCOMETPUYECKHUX DICMCHTOB
JETalld 10 KOOPIWHATAM XapaKTEPHBIX TOYCK TaKHX
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9JIEMEHTOB, Ha3bIBAEMBIX OIOPHBIMHU. 3areM paszpado-
TaHHYIO [IPOrpaMMy HEPEHOCAT Ha BHEIIHUN HOCUTEIb
MH(OPMALIMH U BHITOJIHSIOT MTOCIEAYIOIIYIO Iepe3aruch
B namsTe YUIIY cranka.

B tperbeMm BapuaHTe i CO3[aHMS yNpaBIISIOUIEH
MIPOrpaMMbl HCHONB3YIOT pabounii 4epréx, G-Koabl H
pa3IUYHbIC CTAHOUHBIE IUKIIBI, 3aJI0KCHHBIE B BUE IIPO-
rpaMMHOro odecriedenus B mamsts Y UITY cranka, koro-
pble o0eryaroT nporpaMMUpoBaHie 00pabOTKH B HHTE-
paktuBHOM pexxume [1]. Taxoil BapuanT oOecrieunBaeT
HEKOTOPYIO aBTOMAaTH3alHI0 pa3paboTKN yIpaBIIsSIOIIECH
IIPOrpaMMBl, OIHaKo HH(popMaLio 00 00padaTsIBaEMBbIX
reOMETPUUYECKUX IIEMEHTaX, FeOMETPUU HHCTPYMEHTOB,
napamerpax oOpaOOTKM M Jpyrue JaHHbIE BBOIST B
PYYHOM pEXHME, 4TO TpeOyeT HeMasbIX 3aTpaTr BpeMe-
Hu. Kpome 31oro, Heo0X0AMMO yUUTBIBATh BEPOSITHOCTD
TIOSIBJICHHST OLIMOOK BBO/IAa, OCOOEHHO €CIIM MapaMeTpsbl
00pabOTKK UMEIOT HEeLIEJIOYHCIICHHbBIC 3HAYCHUSL.

ABTOp paboTHI [2] cunTaeT HEOCHIOPUMBIM TIPEUMY-
IECTBOM NporpamMmupoBaHust B G-kofe B JONOJIHEHUE
K CHEIHUAIbHBIM CTAHOYHBIM LIMKJIAM BO3MOXHOCTH Jie-
TaIbHOIO ONHUCAHMA KaXKIOro XoJa MHCTPYMEHTa Tak,
KaKk 3TO MpEeANoyiaraeT IpPOrpaMMUCT, YTO 3a4acTyro
HEBO3MOXKHO IIPH JUAJIOTOBOM MPOrPaMMHPOBAHUU U
nporpammupoBanuy B CAM cucreme.

C TakuM yTBEp)KJIEHHEM TPYHAHO COIVIACUTHCS, IO-
CKOJBbKY C TOMOIIBI (-KOAOB IMPOrpaMMUPYIOTCS
JIMIIb MTPOCTHIE BUIBI 00pabOTKU. A IPEAIIONIOKEHUE O
HEOOXOAMMOCTH JICTAIbHOTO OIMCAHMS KaXKI0ro Xoja
WHCTPYMEHTa HEJOCTaTOYHO OOOCHOBaHHO, TaK Kak
3aJa4a MOPOrpaMMUCTA 3aK/I0YAaeTcs HE IPOCTO B
COCTaBJICHWH NPOrpaMMbI, a B pa3paboTKe TaKoH
MI0CJIEI0BATEILHOCTH, KOTOpas 00ecHeduT Jmbo BHI-
COKYIO TMPOU3BOIUTEIBHOCTh 00pa0OTKH, OO Tpely-
€MO€ KaueCTBO U Pa3MEPHYI0 TOYHOCTb H3TOTOBICHUS
00pabaThIBAEMBIX TEOMETPUYECKUX 3J1eMEeHTOB. [IbI-
TaTbCsl BPYUHYIO CO3[aBaTh ONTHMAaJIbHbIE CTpaTeruu
00paboTKK BechbMa HEIpoCTas 3ajada, penraemas B co-
BPEMEHHBIX YCJIOBUSIX CPEACTBAMU TaK Ha3bIBAEMBIX
CAM cucreMm, B KOTOPBIX 3aJjaudl pacuéra TpaeKTOpUil
JBIDKEHHSI MHCTPYMEHTOB pPEIIAITCS aJrOpUTMaMH,
oOecrieunBaOIIMMU  ONTHMHU3AIMIO  Tporecca o0pa-
0OTKM Kak pa3 ¢ y4éTOM BBIIOJIHEHHs TPeOOBaHUH K
pe3yibTaraM 00pabOTKH.

Kpome storo, /uisi yka3aHHBIX BbIIIE, (pakTHUECKH
PYYHBIX CIIOCOOOB TIPOrPaMMHUPOBAHMS HEIOCTYITHBI
COBpPEMEHHBIE CTpaTernd oOpabOTKM OT BEIyLIMX IIPO-
M3BOJIUTENEH CTAHKOB, PEXYILUX MHCTPYMEHTOB U pas-
paboTtunkoB nporpamMmmuoro odecriedennsi CAM cucrem.
K »TM criocobam OTHOCAT, HapUMEp, TOUYCHUE BO BCEX
HalpaBJIeHMsIX, AJalTHBHYIO (Qpe3epHylo 00paboTKy,
(pe3epoBaHre ¢ BBHICOKMMH ITTOJa4aMHi U JPYyTrHe, B KO-
TOPBIX JUISL OCYIIECTBICHUS MIEPEUNCICHHBIX CTpaTeruit
HCIONB3YIOT CJIOXKHBIE TPACKTOPUM IBHKEHHS UHCTPY-
MEHTa C pacuéToM IMOJOKEHHS HHCTPYMEHTa B IIPO-
CTPAHCTBE C TOUHOCTBIO 10 THICSUYHBIX JOIEH MM.

[lepeuncnenHsle CTpaTerud B CPaBHEHUM C TPau-
LIMOHHBIMU 00ECIIEUNBAIOT POCT IPOU3BOIUTEIHLHOCTH

o0padotku Ha 50—80 %. PemreHue aHaNOTMYHBIX 33724
C MOMOIIBI0 PYYHOTO MPOrPaMMHUPOBAHUS MIPAKTUYECKH
HEBO3MOXKHO, ITOCKOJIBKY BPYUYHYIO MPOrpaMMHpPOBATH
Jake TPEX KOOPIMHATHYIO 00pabOTKy 3aTpyAHHUTEIBHO
U 3aTpaTHO MO BPEMEHM, HE TOBOPSI O MPOrpaMMHpPO-
BaHWM YETBIPEX-ISITH KOOPAMHATHOM 00paboOTKH JIMOO
MIPOrpaMMHpPOBaHNN 00PabOTKM 3JIEMEHTOB JIETAJICH,
HMMEIOLIHX CIIOKHYIO ITPOCTPAHCTBEHHYIO (hopMmy.

Kpome 3T0ro, 10 HacTOAIIEr0 BpEMEHU NePEeUnCIIeH-
HBIC BBINIE CIIOCOOBI NMPOTrPaMMUPOBAHUS BBITOIHSIOT
00 orepaTopsl, b0 Hajmaxquuku crankoB ¢ UITY, ko-
TOPBIM OCYIIECTBIISIOT JIOIUIATy K OCHOBHOM 3apab0THOM
riatre, B OOJIBIIMHCTBE CIIy4aeB B JOCTATOYHO OOJIBIIOM
pasmepe. DTo HOATBEP)KAAIOT JaHHbIE OOBSBICHHN O Ba-
KaHCHSIX, B KOTOPBIX pab0TOAaTE N YKa3bIBaIOT O TpeOo-
BaHMSX K KaHAWIATaM Ha JIOJDKHOCTH OIIEpaTopoB CTaH-
xoB ¢ UITY u ux HaBbIKax — 3HaHUE MPOrPaMMHUPOBAHUS
o6paborkn Ha manenu YUIIY paszindHbIX ITPOHU3BO-
JUTENICH CTaHOYHOTO IporpamMMmHoro obecrieueHus [3].
OnHako TMpH TakoW OpraHu3aluy Tpyna 00OpyHIOBaHHUE
BO BpeMs IPOrpaMMHPOBAHUS MIPOCTAUBAET, YTO Kara-
cTpouuecku cHIWKaeT 3PQPEKTUBHOCTH JIOPOrOCTOs-
IMX cTaHkoB. HeoOX0oIMMO TakKe YYUTBIBATh, YTO MPO-
rpaMMHUpOBaHKe 00pabOTKN OTHOCHUTCS K MH)KEHEPHOMY
TpyAy U B OOJNBIIMHCTBE CIIy4aeB KBaIH(UKALUK OTepa-
TOPOB CTAHKOB HEIOCTATOYHO JuIs ApdexTrBHON peanu-
3alUH TEXHOJIOTMYECKUX BO3MOXXHOCTEH 000pyI0BaHN,
WHCTPYMEHTOB U JIOCTYITHBIX CTpaTeruii 00paboTKH.

[lepeuncienHbple NOAXOABI B MPOMBIIIICHHO-Pa3BU-
TBIX CTpaHax IMpU3HaHbI HEA(Y(PEKTUBHBIMH, TTOCKOIBKY,
BO-TIEPBBIX, Kakue Obl MAaHUITYJISLUH HE BBIOIHSIINCH
Ha maHenu YUIIY craHka mpu mporpaMMHUpOBaHHUU,
CHUMYJIILMKM WK Bepudukanum oOpabOTKH, BHECEHUH
HM3MEHEHUI B YIPABISIOIIYI0 IPOrpaMMy, CTAaHOK B Te-
YEHHE ITOTO BPEMEHH IPOCTAWBAET, YTO CHIKAET d(¢-
(hEeKTHBHOCTH €ro UCIIOIb30BAHUSI.

Bo-BTOphIX, mporpamMmupoBaHue o0pabOTKH B CO-
BPEMEHHBIX YCJIOBUSAX SIBIISIETCS CIOXKHOH 3amadel, pe-
LIEHUE KOTOPOH JOJKHBI BBINOJHATH TEXHOJOTH, HO
HUKaK HE OIepaTopbl WM HaJlaAuuKku cTaHkoB ¢ YIIY,
ITyCTh U UMEIOIIME HABBIKK POrPaMMHUPOBAHUSL.

B-Tperbux, mpum ImporpamMMHpoBaHUM  00paboT-
KM OIEpaTopoM WJIM HaJlaMMKOM CTaHKa CKa3bIBacT-
csl CyObEKTHBHBIN XapaKTep WCIIOJIHHUTEIS, KOTOPBIA B
OOJIPIIMHCTBE CIYy4aeB MBITACTCS HAWTH BBITOAY JUIS
ceOsl B 4acTH YBEJIMUCHHMS JIOJIM MAIIMHHOTO BPEMEHH,
3aTpaynBacMoro Ha oopadotky. 1o 3Toii npuuMHE OYEHb
4acTO B YIPABIAIOIIYI0 MPOrpamMMy 3aKiIaJbIBAlOT HE
ONTHMAJIBHBIC, @ HEKOTOPBIEC IMIAASIINE PEKUMBI 00pa-
0OTKH, YTOOBI YBEINYUTH MPOJOJIKUTEILHOCTD U3TOTOB-
JICHHs1 KOHKPETHOH JeTali, HOCKOJIbKY OIUIaTa ero Tpyna
OT BPEMEHH M3rOTOBJICHHs B OOJBIIMHCTBE CIy4acB M
3aBucHT. OHAKO AP PEKTUBHOCTD UCIIOIB30BaHUS CTaH-
Ka B 3TOM Clly4ae 3HauUTeNbHO rnajnaetr. OcoOeHHO SpKO
Takasi 3aKOHOMEPHOCTb IMPOSBIISAETCS BO BpeMsl BTOPOH
CMEHBI, KOIJIa OIIEPaTOPhI MOJIyYaoT AOCTYH K YIpaBis-
IOLIMM NPOTpaMMaM ¥ BBITIOJHSIOT UX KOPPEKTHPOBKY.
Takoe Moa0KeHHE HENOILYCTUMO.
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B-4eTBEPTHIX, NEPEUNCIIEHHbIE BAPUAHTBI NIPOrpaM-
MHUPOBaHHsI 00ECIIEUMBAIOT Pa3padOTKy YNPaBISIOMINX
nmporpaMm 00pabOTKHM TPOCTBHIX 3JIEMEHTOB JIeTaJeH,
IIPY TIPOTPaMMHPOBAHUU JaKe TPEX KOOPAMHATHOM 00-
pabOTKM 3aTpaThl BPEMEHH CYILIECTBEHHO BO3PACTAIOT, a
YeThIPEX WM ISITH KOOPAMHATHYIO 00paboTKy JIIOOBIM
13 MepEeYHCIIEHHBIX CIIOCOO0B MPOrpaMMHUPOBATh HEBO3-
MOXHO.

Ha npennpusitusix pecrnyOnuku Ioka KpaifHe pen-
KO TPUMEHSAIOT emlé OAMH BAapHAHT IMPOrpaMMHpPOBa-
HUsL 0OpaOOTKH, KOTOPBIH peau3yercsi C IOMOIIBIO
CHEIUATN3UPOBAHHOTO MPOrPAaMMHOTO 00ECIICUCHUST —
CAM cucTeM, KOTOPBIMU OCHAIIAKOT YIaJIEHHBIC pado-
Yyle MECTa TEXHOJIOTOB-IPOTPAMMUCTOB, PACIOIOXKEH-
HBIE B TEXHOJIOTHYECKOM IOAPa3/IeIeHUH PEIPUATHSL.

B uém xe ocobennoctu ucnonszoBanus CAM cu-
crembl? OCHOBOW ISl TIPOrpaMMHUpOBaHMs 00padoT-
ku B CAM cucrteme CiIy’KUT KOIUSI JIEKTPOHHOH reo-
merpuueckoi monenu geranu (OIMI, 3D-monens,
CAD-Mozenb), CO3MaHHOM KOHCTPYKTOPOM, KOTOpas
COJICP)KUT BCIO HWH(POpPMAIMIO O Oyaymied neraid B
BUJIE TEOMETPUUECKUX 3JIEMEHTOB, 4allle BCEro B TBEp-
JIOTE€JIBHOM OTOOpa)KeHHH, aTpUOYTOB M TEXHHYECKHX
TpeboBaHnii. Takoe mpeacTaBiIeHUE AETAlM JOIyCKaeT
neuctBytouuit TOCT 2.052 [4].

CAM cucrembl aBTOMaTH3HMPYIOT PabOTy TEXHO-
JIOTOB-NIPOTPAMMHUCTOB M OOECIICUUBAIOT HMX HHCTPY-
MEHTaMH, C ITOMOMIBIO KOTOPBIX IPOLECC Pa3padOTKH
YOPaBISIOMEH MpOrpaMMbl Peau3yeTcsl Ha MCHOIb30-
BaHMU TpaUuecKOd M TEKCTOBOW MH(OpPMAaIHH, KOTO-
pasi 3aJ10)keHa KOHCTPYKTOPOM B DJIEKTPOHHBIE IeéOMe-
TpUUYECKUEe MOAENIH jAeTanell. J{as mporpaMMHUpOBaHUS
ucrionb3yercst uHTepderic CAM  cucTeMbl, KOTOPBIH
oOecrieunBaeT BBIJCJICHHE T'€OMETPHH, IOUIC)KAILCH
00paboTke, B OTIMYHE OT HEOOXOAMMOCTH €€ 3aJaHus
C MOMOIIBI0 KOOPAMHAT ONOPHBIX TOYEK HIU pa3Me-
POB COOTBETCTBYIOIIUX I€OMETPUUYECKHUX DIIEMEHTOB —
IpU pydyHOM mporpamMupoBaHuu. Kpome »sToro, B
CAM cucremy 3aJlOXEHBl Ppa3IUMYHbIE CTPATEruu
00paboTKM TI'eOMETPUUYECKUX JJIEMEHTOB JICTalH, KO-
TOpBIE B 3aBUCHMOCTH OT PEXHMOB 00pabOTKH MOTYT
ObITh 00pPabOTAaHBI IPU MAKCHUMAJILHOIM TPON3BOANTEIb-
HOCTU CTaHKa C MMHUMAJIBHBIMU 3aTpaTaMH BpPEMEHU
0o Oyzner obecriedeHa MUHUMaJIbHAs IEPOXOBATOCTh
MIOBEPXHOCTH IPH BBICOKOH TOYHOCTH 00pabOTKH.

Wucrpymentst CAM cucreM 00€CIeunBarOT TaKKe
BBIOOP PEXYLIMX MHCTPYMEHTOB M3 MMEIOIIMXCS B OU-
0JIMOTEeKe MM CO3JJaHue HOBBIX C TpeOyeMoi reoMeTpu-
el pexyleil yactu, obecrieunBaeTcst BEIOOP 3aroTOBOK
U YYUTHIBACTCS M3MEHEHUE MX (DOPMBI TIOCIIE BBINOIHE-
HUSI COOTBETCTBYIOIIETo 3Tama 00paboTKH, BO3MOXKHA
BU3yanu3anus oOpabOTKM CpeACTBAMH TBEPIOTEILHOM
Bepu(UKALUK, TPU KOTOPOH OTOOparkaercsi HE TOJIb-
KO TPAeKTOpHsl JBUKEHUS MHCTPYMEHTA, HO M IPOLECC
cbhEMa MeTajla, BO3MOXKHO CPABHEHUE MOIYYEHHOTO M0~
ciie 00paboTKM pe3yabrara ¢ TeOMETpHel MOJIENHN JeTa-
JI, aBTOMAaTU4ECKHU IF€HEPUPYIOTCSI TPAEKTOPUU JIBUXKE-
HUSI UHCTPYMEHTOB U BCIIOMOTATEJIbHBIEC MEPEMEILEeHUs
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u 1. 1. Kpome atoro, B rekcroBoii yuactu CAM cucremsl
oroOpakaercsi pa3paboTaHHasi TEXHOJOTHs 0OpPaOOTKH
3aroTOBOK ¢ €€ JeTanu3alueil 10 ONepaluoHHBIX Mepe-
XOJIOB.

Takoii BapHaHT 103BOJISIET M30AaBUTHCS OT HEOOXO-
JMMOCTH pPa3pabOTKH pabounx dYepTexei peraned u
OTKa3aThCsl OT MX HMCHOJIb30BaHUS B padOTE HE TOJIBKO
KOHCTPYKTOPCKHX, HO U TEXHOJIOTMYECKUX OTIENIOB MU
010pO, IPYTUX MOAPA3/CICHUI NPEIIPHUSITHS U UCTIOJb-
3oBath DI’ M/] B KauecTBe OCHOBHOIO KOHCTPYKTOPCKO-
TEXHOJIOIMYECKOT0 JOKyMEHTa, Ha OCHOBE KOTOPOrO
CO3Jal0TCsl APYTHE TOKYMEHTBI, B TOM YHCIIE, YIIPABIISIO-
IIE IPOTPaMMbI 00PaOOTKH.

B aTom BapuaHTe pyTHHHAs pydHas padora Io mpo-
rpaMMupoBaHuio 00paborku Ha manenn YUITY c mo-
MOILBI0 CTAHOYHBIX LUKIOB HIM HAa IE€PCOHAIBLHOM
KOMIIBIOTEPE, CTOSIIEM PSIJIOM CO CTaHKOM, TpeOyromast
3aTpar py4vHOIo TPyZAa, HONHOCTBIO UCKIIOUYAeTcs. DTO
YBEJIMYHT JOJII0 OCHOBHOTO BPEMEHH B PadOTe CTaHKa U
TOBBICUT KO(UIIUCHT 3arpy3KH 000Py/TOBAHUSL.

[IpennokeHHbI BapUaHT JODKEH CTaTb OCHOBOM
JUIs HOBOTO BHJAa B3aUMOOTHOILIEHUN HA MAIIMHOCTPO-
WUTENIBHBIX MPEJIPUATHIX — 3JIEKTPOHHOTO JOKYMEH-
TOOOOPOTa MEXIy KOHCTPYKTOpaMHM, TEXHOJIOTaMH |
00pabaThIBAIOIINMK, @ TAKXKE 3arOTOBUTEIBHBIMH 1O/
pa3AeneHusMH U OCHOBOM TaKMX B3aUMOOTHOILICHMI
OyZleT OMH MCTOYHUK MH(OpPMALMK — reoMeTprUYecKast
MOZIEJb JieTald. Bo3MOXHOCTH HOBOH ()OpPMBI B3aUMO-
JIeHCTBUSL KOHCTPYKTOPOB U TEXHOJIOTOB B paMKax Mpej-
NpUATUS ¥ BapUaHTBl COBEPILICHCTBOBAHUS KOHCTPYK-
TOPCKUX M TEXHOJOIMYECKUX IOKYMEHTOB Ha OCHOBE
OI'MJI nocraroyHo OAPOOHO OMUCaHkI B pabore [S].

OCHOBHBIM NIPEUMYILECTBOM ITOTO MOAXOJA B Iepe-
X0J¢ K HU(POBH3ALMH MAIIMHOCTPOUTEIHHOTO IPO-
M3BOJICTBA Ha MEPBOM JTale CTaHET YCKOPEHHE KOH-
CTPYKTOPCKO-TEXHOJIOTUYECKOH MOATOTOBKM, UYTO B
JabHEHIIEM TI03BOJIMT YDIyOMTh aBTOMAaTH3alUI0 Ha
pou3BoJICTBE 3a cuéT BHenpeHus PDM/PLM cucremsl.

3agaun, pemaemMbsle onepaTopaMy Ui HajlaadlMKaMu
crankoB ¢ UITY, moKHBI OBITH HAIPABJICHBI HA TIOATO-
TOBKY CTaHKOB K BBIIIOJHEHHIO 00pabOTKM B aBTOMAaTH-
YecKOM pexume. B mepeueHp oOsi3aHHOCTEH clienyeT
BKJIIOUHTH!

—  TIONTrOTOBKY IPHCHOCOOJECHUH JUIS yCTAaHOBKH
00pabaTbIBaeMbIX 3arOTOBOK Ha CTaHKE B COOTBETCTBUH
C KapTOW HaJaJKH;

—  BBIBEpKY IOJIOKCHHMSI 3arOTOBOK B paboueii 30He
CTaHKa C MPUBSA3KOM HYJIEBBIX TOUEK YNPABISAIOIHUX IPO-
rpamMM K Tabnuie HyneBbix Touek YUITY cranka;

—  YCTaHOBKY ONIpaBOK WM OJIOKOB C PEXYLIMMHU
HMHCTPYMEHTAMHU B PEBOJIbBEPHBIC TOJIOBKH MIIM UHCTPY-
MEHTaJIbHBIC Mara3uHbl;

—  3arojHeHHWe TaOIUIBl HyleBbIX Touek B YUITY
CTaHKa, K KaXJIOH CTPOKE KOTOPON MPUBS3aHbI YIIPABIIS-
IOLIME TTPOTPaMMBbI 00PaOOTKH KOHKPETHOH JeTallu;

—  3aI0UCh Pa3sMEpPOB PEXKYUIMX HHCTPYMEHTOB B
COOTBETCTBHHM C MX HACTPOWKOH B TaOJIMILy HHCTPYMEH-
toB YUIIVY cranka;
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—  IOATOTOBKY U3MEPUTENIBHBIX CPEACTB JUIS BbI-
MOJTHEHUSI U3MEPEHMH MeXJIy ONEpallMOHHBIMU Mepe-
XO0JaMH B COOTBETCTBMM C KOMMEHTAapUSIMH TEXHOJO-
ra-nmporpaMMHUCTa B YIPABISIONMX pOrpaMMax WM
MapIIpyTHBIX KapTax 00padoTKH;

—  HUCHOJHEHHE YNPaBJSIIONUX [pOrpamMMm B CO-
OTBETCTBHH C UX IOCIIEA0BATEIBHOCTBIO, IIPONUCAHHOMN
TEXHOJIOTOM-IIPOTPaMMHUCTOM, C 00s3aTeIbHON OJIOKH-
POBKO# pabodyeli 30HBI CTaHKa, TaK KaK OTCYTCTBHUE OJI0-
KHPOBKHM JBepell KaOMHETHOW 3aIUTHI 30HBI PE3aHUs
SIBISIETCS] IPUYMHOM TafieHusl TPON3BOANTEIILHOCTH 00-
paboTkw, BeIMIOTHIEMOM Ha cTanke ¢ UITY, u3-3a aBToma-
Trdeckoro orpanudenus YUIIY ckopocTtu ycKOpeHHBIX
repeMelleHui MpuMepHo B 2—2,5 paza OTHOCHUTEIbHO
MaKCHMaJIbHbIX 3HAUCHUH.

HemanoBaxHbIM (pakTOpOM, 00ECIIEUNBAIONIM POCT
3 PEeKTUBHOCTH HCIONIB30BaHMsT 00opynoBanus ¢ YUITY,
JIOJDKHO CTaTb BHEJPEHUE CHCTEM MOHUTOPUHIA BbI-
COKOTOYHBIX CTaHKOB C MOMOIIbIO CHCTEMBI JaTYHKOB,
KOTOpBIE CHUMAIOT MOKa3aHUS C OCHOBHBIX JJIEMEHTOB
crankoB ¢ UITY u yHuBepcaibHOro 000pynoBaHus. DTO
IO3BOJIUT TIOJIyYUTh HH(POPMALIUIO O MPUYMHAX T1aJACHHS
IIPOM3BOIUTEIEHOCTH 000PYI0BaHMS ¥ OTIEPATHBHO ITPH-
HSTh MEPBI 110 YCTPAHEHUIO BBISIBICHHBIX HEJJOCTATKOB.

JloOuTbesl Takoll OpraHM3alMM TpyZAa, KOrja Ipo-
IrPaMMHPOBAHUE BBINONHACTCS HMHKEHEPOM-TEXHOIO-
roM, 00paboTKy B aBTOMAaTHYECKOM PEXKHME BBITIOJIHSCT
CTaHOK, KOTOPBIH KOHTPOJIUPYET ONEpaTop, MOXKHO C MO-
MOIIBIO BHEAPEHUs B paboty TexHoimoroB CAM cucrem
pasnuuHoro ypoHs. IIpuuém BOIpOC CTOMMOCTH cCIie-
LUAJTM3UPOBAHHOTO ITPOTPAMMHOT0 00ECIIeUeHHS B BUIC
CAM cucteMbl HE MOXKET PACCMaTPUBATHCS B OTPBIBE OT
MPEUMYIIECTB €€ MCIOIb30BAaHUS B TEXHOJIOTMUYECKON
MOJTOTOBKE MPOU3BOICTBA U OLICHKH BO3MOYKHOI'O ITOBbI-
meHust 3((HEKTUBHOCTH HCIOIB30BAHUSI 000PYIOBAHHS
¢ UITY 3a cuéTt HOBOrO ypOBHS IPOrpaMMHPOBAHUSL.

3AKJIFIOYEHUE

B KOHIIEHTPUPOBAHHOM BHJIE ITyTH MOBBIMICHUS (-
(beKTHBHOCTH HCTIONB30BaHMs cTaHKoB ¢ YITY MoxHO
BBIPA3HUTh CJCAYIOIIMMH HaIlpaBICHUSMH, TECHO B3au-
MOCBSI3aHHBIMH JIPYT C APYTOM:

—  TepeBoJ] NPOrpaMMHUPOBAaHH B TEXHOJOTHYE-
CKHE TIOJpa3ieieHus NPEeINpHIATHs U Iepenada 3a1ad
MIPOrPaMMHPOBAHUS TEXHOJIOTaM-IIPOrPAMMHCTaM, YTO
YBEJIMYHT JIOJI0 MAIIMHHOTO BPEMEHHM palboThl CTaHKa,
3aTpayrBacMylo Ha 00paboTKy;

—  OcHameHue pabouMx MECT IPOrpaMMHCTOB-
texHonoroB CAM cuctemoil /U1 aBTOMaTU3aLUU MPO-
rpaMMHUpPOBaHUs, KOTOpas 00ECIICUYMBACT KOHBEPTALHIO
¢aiinoB u3 CAD cucremsl 6e3 moTepu KauecTBa OTO-
Opa’keHUsI TeOMETPUUECKOM U TeKCTOBOW MH(OPMAIIHH B
BUJI€ aTPUOYTOB M TEXHUIECKUX TPEOOBAHMIA;

—  HCHOJb30BAaHHE KOMHUH KOHCTPYKTOPCKUX TI€0-
METPUYECKUX MOZENEH JeTaneil B KauecTBE OCHOBBI TS
BBINOJHEHHs paboT 10 MPOrpaMMHUPOBAHHIO 00PaOOTKH
Ha crankax ¢ YITY u oprannzanmu 3JeKTpOHHOTO JIOKY-
MEHT0000pOTa B paboTe KOHCTPYKTOPCKO-TEXHOJIOTHYE-
CKHUX TIOJIpa3eeHui n 00paldarkIBAIOIUX IIEXOB C T0-
cieAyroel nudpoBU3aUeH B MACIITA0C IPEIITPUSATHS;

—  ucrnonb3oBaHue 3(P(EKTUBHBIX CTpaTerHii 00-
paboTKH, KoTopble peanusyrorcst Ha craHkax ¢ UITY c
MTOMOIIBI0 COBPEMEHHOTO TPOrPaMMHOTO 00eCHeUEHUs
(CAM cucrem), BBICOKOIIPOM3BOANUTEIBHBIX PEXKYIINX
WHCTPYMEHTOB U ONTUMAaJIbHBIX PEKMMOB PE3aHUS;

—  WCIIOJNB30BaHUE BepH(UKALUK, peaTn3yeMoi
unctpymentamu CAM cuctemsl, 1Ji MPOBEPKH KOp-
PEKTHOCTH HCIIOJIHEHHsI pa3pabOTaHHBIX IPOrpaMM C
LIEJIBIO YCTPAHEHUS] BOBMOXKHBIX KOJUTU3HUH JI0 Mepeiadn
IIporpamMm B 00pabaThIBaIOIIUE 1EXa;

—  MOHMTOPHHI PaboThl 00OPYHOBAaHUSI B HPOU3-
BOJICTBE JJI1 CBOEBPEMEHHOI'0 PEarupoOBAHUS HA BO3HU-
Karomue mpoOieMBbl.
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BusyajqbHas koMMyHuKanus ropoaa Buredcka

H.A. A6pamoBuy, H.U. Tapabyko
BuTedckuii rocynapcTBeHHbIN TeXHOJI0TrHYecKkHii yHuBepcureT, Pecnydiuka Benapych
E-mail: designimoda@vstu.by

Annoranusi. O0bEKTOM HCCIIEIOBAHUS SIBIISICTCS BU3yalbHasi KOMMYyHHUKanusi oopasa . ButeOGcka i nmoreHunu-
aJIBHBIX MAPTHEPOB U NOTpeOuTenelt ycyr, nHpopMalnm, ToBapoB Buredcka n MieHTU(HUKALS pETHOHA CPECTBA-
MU anzaiiHa. Llenbro paboThl SIBISIETCS OIpeeieHHe OTIINYNH, YHUKAJIBHBIX XapaKTePUCTHK TOpojia ¥ OIpe/IeiCHHE
CHCTEMBI CaMOUICHTH(UKALIUK CPEACTBAMU TPEHIOBBIX IPaMUECKUX CHCTEM, ONPEIC/ICHHE CUCTEMbI CaMOHICHTH-
¢ukanuy Ha 6a3e 3HAYNMBIX TEPPUTOPHAIBHBIX, HCTOPUYECKUX U KYJIBTYPOJIOTHYECKUX 0COOCHHOCTEH.

KuroueBble cjioBa: OpeHIVHT, aii/ICHTHKA, (PUPMEHHBIN CTHIIb, JIOTOTHII, PEKJIIAMHO-HH(DOPMAIIMOHHAS MTOICPK-
Ka, aBanrapa, YHOBUC.

Visual Communication of Vitebsk City

N. Abramovich, N. Tarabuco
Vitebsk state technological university, Republic of Belarus
E-mail: designimoda@vstu.by

Annotation. The object of the study is the visual communication of the image of Vitebsk for potential partners and
consumers of Vitebsk services, information, goods and identification of the region by means of design. The purpose of
the work is to determine the differences, unique characteristics of the city; determine self-identification system using
trending graphic systems; determine self-identification system based on significant territorial, historical and cultural
features.

Key words: branding, identity, corporate style, logo, advertising and information support, avant-garde, UNOVIS.

OmHUM W3 BaXHEHIIMX HANpPaBICHHH TpaduyuecKo-
ro au3aiiHa ABISIETCA CO3JaHHME alIEeHTUKH Ul CTpaH
U TOpOJOB. AI/IEHTHKA IOMOTaeT HE TOJIbKO BBIICIUTH
KOHKPETHBIM TOpoJ] Kak TypPUCTHUECKOE HaIpaBJICHUE,
HO ¥ BBICTPOUTH Oosiee 3P PEKTUBHYIO U IIOHATHYIO KOM-
MYHHUKAIUIO C MECTHBIMHU >KUTEIsIMU. Kakaplii Takoi
OpeH — ATO YeTKOe COOOIEHHE, KOTOPOE YacTO OCHO-
BBIBACTCS HAa OYEBHJHBIX ACCOLMANMUSIX C KOHKPETHBIM
MECTOM, a MHOT/Ia Ha000pOT — pa3duBacT mpeayoexiie-
HUsL BApeOe3rn. bpeHanHr ropopa WM TEPPUTOPHU —
9TO MPOLECC MOUCKA YHUKAIBHOCTU rOpojia WM MECT-
HocTtH. [opoaa Bo BceM MHpe MO3HUIMOHHUPYIOT ceOs Tak
ke, KaKk ToBapbl WK ycayrd. OHM KOHKYpUPYIOT 3a TO,
9YTOOBI OBITh JIYYLIMMH CPE/IN PAaBHBIX TOPOJIOB.

HecMoTpst Ha COBpEMEHHYIO INIOOANM3aluIo, y CO-
BPEMEHHBIX TOPOJOB, BO3HHKAET HEOOXOJMMOCThH IOJI-
YEpPKHYTh CBOM OPHI'MHAJIbHBbIE OCOOCHHOCTH, WHIMBHU-
JlyaJIbHBIC YEePThI JUIS TOTO, YTOOBI BBITOJTHO OTIMYATHCS
Ha (oHE APYruX, NPHUBIEKATh TYPHCTOB, WHBECTHUIIMH,
OBITh KOHKYPEHTOCIIOCOOHBIMH.

ButeOck — ropost, KOTopblii HMeeT 60raTyro HCTOPHIO,
oOnasiaeT OJAroNPHUATHBIM TIPUPOJHBIM U PECYPCHBIM
MOTEHIMAJIOM, MUMEET CBOM HAlMOHAIBbHO-KYIbTYPHBIE
ocobeHHOCTH. B mpomuecce npoeKTHpOBaHHMs, HA OCHO-
BE€ aHaJIM3a CYIIECTBYIOLIIMX OPEHOB rOPOJOB M CTPaH,

H3yYCHUSI COBPEMCHHBIX TCHICHIMNA TpadUuecKoro Ju-
3aifHa, a TAK)KE UCCIICIOBAHUS TEMBI OBLIO pa3paboTaHO
KOHIICNITYalIbHOE PEIICHUE BU3yalbHOr0 00pa3a Buted-
cka. B OCHOBY KIIIOUEBOM HJEH JIEIIHM HCTOPUUYECKUE
aCTeKThl ropona: BureOCk — ropon XyooKHUKOB, 3TO
(hecTUBANBHBIN TOPOJ, MHOTHE HA3BIBAOT €O CEBEPHOM
cronuieit benapycu — Bce 3TO M JIenIo B BU3YyaJbHBIN
o0pa3.

Wwmenno aBaHrapaHoe Haciienue Burebcka XX Beka
CIIOCOOHO BBIICIUTh HANl TOPOJ, MOMYCPKHYTH €ro
TBOpYECKYIO aypy. ButeOck Bosero cyned BOIIen BO BCe
KaTaJIOTH 0 COBPEMEHHOMY HCKYCCTBY XX Beka, Ona-
rogapss npuesny B 1919 rony Kasummpa Manesuua.
MuponoBa Tak numer o0 3ToM coObrtuu: «lleHTpom
PCBOJIOIIMOHHBIX COOBITUH B MCKycCTBE XX BEKa CTall
He Tonbko Ilapmxk, HO U 3amTarHbIl <..> ropogok Bu-
TeOck» [4, c. 2]. «ButeOckas XyqoKeCTBEHHAs IIKOJIA
<..> 3aHUMAeT BBIJIAIOLIEECS MECTO B MUPOBOM KYJIbTY-
pe HBIHENIHEro cToseTus B cBs3u ¢ ucrtopueid YHOBUC.
HIMEHHO 3TO XyI0XKECTBEHHOE SIBIICHUE BBIJEIACTCA HA
(hoHE TFOOBIX MHBIX XYJ0)KECTBEHHBIX MIKOJ» — IHIICT
Taresira KotoBudu B cBOEH crathe «ButeOckas Xymoxke-
CTBEHHas ILLIKOJIa: KOHIleNTyaln3auus TepMunay [1, c. 7].

[IpopaboTaHO HECKOJIBKO BapHAHTOB JIOTOTHIA TO-
pona. B mepBom BapuanTe (puc. 1) momydaer pa3BUTHE
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njest ¢ o4epTaHusIMH KapThl Toposa. KoHTyp 3anmBaercs
CIUIOLIHOW 3aJMBKOW M Ha 3aJIHEM IIJIaHE CO3/1aeT KOH-
Tpact Gopm.

Pucynoxk 1 — IlepBbiii BapHAHT JIOTOTHIIA

Bropoit BapuanT (puc. 2) oToOpaxkaeT CHIIYdT, B
KOTOPOM TIPOCJIEKHMBACTCS OYEPTaHUS TIABHBIX JIOCTO-
npuMmedarenabHocTeil ropona: Parymra, XymoxkecTBeH-
HBIH My3eii u YcrieHckuid codop. OHM CIIOBHO BO3BBIIIIA-
I0TCSI Ha/l Ha3BaHUEM, a, CJICJ0BATEIbHO, U HAJl CAMUM
ropornoM ButeOckom. Waes 3akimodaeTcst B TOM, YTOOBI
caM JIOTOTUI OTOOpakall OCHOBHBIE TOYKH HPHUTSIKE-
HUst ropoa. «B Burebcke ecTh HECKOIBKO CBSIEHHBIX
IIPOCTPAHCTB OT BPEMEHHM €ro OCHOBAHUS JIO HBIHEII-
nero neaguaruieruss XXI Beka. Ho miaBHbIN ero neHTp
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cocpeoTodeH BOkpyr Parymm. Orta miomans ocBeleHa
HUCTOPHUYECKUMHU COOBITHSMH, TPAarnue€CKMMH MOMEHTa-
MH YeJIOBEUECKHX Cy/e0, BEINYNEM U JIbIXaHHEM Oeo-
KaMEHHBIX XPaMOB, XYIO)KHHUECKUX HHIAWBUIYaJIbHBIX
U TPYHIOBBIX NPOU3BEAeHUN» [3, c. 4].

B nororure mosiBisercst reomerpuyeckas gopma —
KBajIpar, KaK OTIIpaBHAs TOYKa aBaHrap/a, 3apojuBIIIe-
rocst B Burebcke Omarogapss YHOBUCy u namenmem
CBOE IIPOJIOJDKEHHE B I3BECTHOM BUTEOCKOM TBOPYECKOM
oovenmuennn «Kaazgpar». TBopueckoe o0bennHEHHUE
«KBazgpar» B ButeOcke — 3T0 COIMOKYIIBTYPHBIN POCKT.
«KBAJIPAT — Xymo)eCTBEHHBIH MOCT MEXIY COOBITH-
ssvma 1910-1920-x rT., COOBITUSIME, aKTUBUPOBAHHBIMU
Kasumupom ManeBudeM, €ro ydeHUKaMH U CIIOJIBUKHU-
Kam, U — xynoxHukamu 1980-x rry» 2, c. 10].

Crnenyromuit BapHUaHT caMBbIi JIAKOHUYHBIN
(puc. 3). 3HaK CHUMBOJMM3HMPYET MaHTOrpad TpamBasl.
BurteGck — mepBblii Oesopycckuil Topoj, B KOTOPOM
3aMyCTHJIM TpamBail, U TpamBall — OIMH M3 KYJBTO-
BBIX HCTOPHYECKHX CHMBOJIOB Topoja. BureOckuii
TpamBaii — mepBas B benmapycw, W oiHa H3 IEpBBIX
TpaMBaliHBIX CUCTEM Ha TeppuTopuu Poccuiickoil umme-
pun. 3amyck coctosuics B utoHe 1898 rona.

Pucynok 2 — Bropoii Bapuant jororumna

Pucynok 3 — ba3oBblii BApHAHT JIOTOTHIIA

B nacrosiiiee Bpemst BUTEOCKUI TpamBail sIBISIETCS
HaunOosee pa3BeTBIEHHONM TpamMBaliHOH cucremoii B be-
napycu. Kpome Toro, BaKHBIM B CHMBOJIUKE TpamMBasi
SIBIISICTCSL €r0 CEMAaHTUKA JBU)KEHUS U BO3MOXKHOCTb
NEePeABIKEHHS [0 BCeMy ropoxay. TpamBail kKak Mexa-
HU3M, KaKk (parMeHT ropojckoro mpocrpancrsa XX B.

BmpamaeT HACTpOCHUC I'pEMALICTIO ropoda, €ro HOBOTro
BPEMCHH, BbIpAKACT HACTPOCHUEC YTPCHHETO ropoaa, B
KOTOpPOM BCE€ CIicliaTr 1nmo AcjaM, 1 B KOTOPOM TpaMBaﬁ
CBA3BIBACT JIOKAJbHBIC IPOCTPAHCTBA, BBIPAXKACT Ha-
CTPOCHHUEC BEUCPHETO OJUHOYCCTBA, CBCTA HECHTPAJIBLHOI'O
TpaMBaﬁHOFO JIy4a, BbIXBATbIBAOWICTO U3 TEMHOTHI HE-
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OOJIBILION OCTPOBOK IOTPYKAIOUIETOCSI B TEMHOTY HOYH
ropozna. TpamBail B UCKycCTBE aBaHI'apJMCTOB — BCET/a
YacTh JBMIKCHUSI TOPOJA, €r0 I'pOXOTa W METajlla, ero
pHUTMa M B3aMOJICHCTBUSI, €r0 BpEMEHH H ITPOCTPAHCTBA.
dopmoOpa3oBaHne 3HaAKa OCHOBAHO Ha IeOMETPUH,
CTHJIb UMEET CYNPEeMaTHUeCKUH MOChLT U OTCHUIKH K 00-
pasy kBajJpara ManeBuya U mpopospKaTesiel ero uie,
IpHU ATOM €r0 MKOHMYHOCTh y3HaBaeMa M XOPOLIO Yu-
taercs. J{ist Oonpel y3HaBaeMOCTH 00pa30B HMCHOJb-
3yeTcsl KBaJpaT ¢ BBIPYOKOW MO CTHIIM30BaHHBIN IaH-
torpad. Takoil npueM OXHUBISIET 3HAK, MPHUJIAECT 00pasy
OpeHIa XapakTep pocTa M paclupOCTPaHEHHMs, a TaK¥Ke
TI03BOJISIET aJIAIITHPOBATHCS K PA3HBIM CUTYaLUsIM [5].
3HaK XOpOIIO MacIITa0MPYETCs U JIETKO MOXKET BITH-
carbCsi B JII00OH pekIaMHO-MH(POPMAIIMOHHBIN OOBEKT.
Jlorotun co3gaH Ha TpexX s3bIKax: aHMIWICKOM, Oero-
pycckoM U pycckoM. [ToMMMO Ou€BHIHONU BBITOABI B
MIPUBJICUCHUN BHUMAHMS JIOAEH Pa3HOW HalMOHAJIBHO-

CTH, 3TO MOXKET CTaTh MHTEPECHBIM aKIEHTOM B OpeH-
muHre ropona. M3-3a ocoOeHHOCTel HamucaHus OyKB
Ha pa3HbIX s3bIKaX, OHW HE WJICHTUYHBI. OTTaJIKHBAsCh
oT 00mel cXeMbl, KaXIbli JIOTOTUI JOpadaThIBACTCS
WHMBHUYAIbHO B 3aBUCHMOCTH OT HadepTaHus OyKB.
Takoil IprieM OXKMBIISICT 3HAK, A TAK)KE ITO3BOJISICT ajall-
THUPOBAThCS K Pa3HBIM CHUTyalusM. bbut BeIOpaHEI
TpPH clIoraHa: «ropoj] (eCTUBAIBHBINY, «TOPOJI XyI0KHHU-
KOB» M «ropoji peBHHUI». [TockonbKy JioroTunsl cuena-
HBI Ha TPEX SI3bIKaX, TO W CJIOTAHbI IEPEBECHBI HA TPH
si3bIKa: «city of festivalsy, «ropon XyIo>KHHKOB» U «To-
pan crapakbITHb. OHM OBUTH HAIMCaHBI KaK JJECKPHII-
TOPBI IO JIOTOTHITAMH.

BbIOpaHHBIM BEKTOPOM KOJIOPHUCTHYECKOTO PELICHUS
CTaJIM NPUIIYIICHHbIE TOHA CHHEro M (hHOJICTOBOTO, a
TaKke OJIeHBIC TOHA 3EJICHOTO, XKEJITOr0, OPAH)KEBOTO
1 PO30BOTO, TIOMUMO HHX HCIIOIB3YETCSl M YUCTO OCIIBIH
uBet (puc. 4).

PucyHok 4 — IIBeToBOE pelieHne nMpoeKkTa

IMon xaxAbIM 1LIBETOM CKpPBIBAETCS OIpEeNeH-
Hasl CUMBOJIMKa B IpoekTe. benblil BeT HeceT B cede
CBET M YHUCTOTY, B BOCTOYHOW ¢uiocopun oH cHuM-
BOJIM3UPYET (PU3MYECKOE M JyXOBHOE IPOCTPAHCTBO.
3eleHbli — pOCT, pa3BUTHE, NPOLBETaHHE, CTAOWIIb-
HOCTb, HOBble HauMHaHUs. CUHUI — LIBET MOCTOSHCTBA.
Kpome Toro, oH ncnonb3yercs kKak OCHOBHOW B aiijieH-
THKE, CHUMBOJM3HMPYS BuTeOCK Kak CeBEpHYyIO CTOJIH-
ny bemapycu c ee XonogHOH aypoil M 3HEPreTHUKOM.
OpaHXeBblil — BBI3BIBACT LIMPOKUNA CHEKTP MOIO0XKH-
TENbHBIX acCOLMALUil: OH CUMBOIM3HPYET pafoCcTb U
[OJIHOTY KM3HHU, DHEPrUI0 U CWIy SMoUud. XKenTbiid
npoOyKaaeT B JIOASX MO3UTUBHOE HacTpoeHue. Poso-
BBIM — 3TO IIBET MEUTHI, I[BET HaACKAbl. DHOICTOBBINA —
MyZpocTb, cBoOoza, GorarcTBo. Kaskaplii nBeT ObLT HO-
J00paH C oIpeesIeHHOH LEJbIO.

B wundpopmanmonHom mnpoekte Openma Bureo-
CKa BBIOOP TapHHUTYPHI OBLI CICNaH B MOJNB3Y MmpudTa
Helvetica (puc. 5).

Opnno n3 myumux cBoiictB Helvetica — 3o e€ neliTpa-
suteT. brarogaps ’ToMy €ro MOXHO JIETKO aJalTUPOBATh
K pa3IM4HbIM AU3aiH-TPOEKTaM. Y HEro JO0CTaTOYHOE
KOJIMYECTBO HauepTaHuii [6].

Helvetica — Becbma cBocoOpasHbiid mpudT. EcTh He-
CKOJIBKO XapaKTE€PUCTHK, KOTOPbIE OTINYAIOT €r0 OT MHO-
THX JIPYTHX MPUPTOB U JICIAIOT YHUKAIBHBIM:

— y cumBoisioB Helvetica Bcerna ecTb BepTHKaIb-
HBIC WJIA TOPU3OHTATBHBIC OKOHUAHHS HA IITPHUXAX, a HE
JIMarOHAIIbHBIC;

— Helvetica Gosplie xacaeTcs MPOCTPAHCTBA BOKPYT
OyKB, 4eM JIMHUI{, COCTABIISIFOLINX CAMH CHMBOJIBI;

— OTpHLATEIBbHOE TPOCTPAHCTBO, 3aKIIIOUYCHHOE B
CTPOYHYIO OYKBY «@», OUCHb IIOXOXKE Ha CIIe3y;

— OCTAETCsl YNTAEMBIM JIaXKE SCIIM YEJIOBEK HaXOIUT-
Csl B IBWYKEHHH, 3TO SIBJISICTCS OJTHOM M3 MPHYMH, IO KO-
TopeiM wpuT Helvetica ucnonb3yercs aist HarnucaHus
BBIBECOK M OMIIOOP/IOB, YTO SIBIISIETCS] XOPOILIMM ITOKa3a-
TEJIeM ISl TAaHHOTO ITPOEKTa.

HIpudT 61 paszpaboraH Tak, YTOOBI HE TPOU3BOAUTD
BIICUATIICHNE ¥ HE UMETh HUKAKOTO BHYTPEHHETO 3Haye-
Husl. briarogapst ’ToMy ero MOXKHO JIETKO aIalTHPOBATh
K Pa3iIMYHbIM AM3aHH-IIPOEKTaM. DTO OJHA U3 MPHUYHH,

Pucynok S — lllpudt Helvetica
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MIOYEMY €TO MCIOJIb30BaIM MHOTHE KPYITHbIC KOMIIAHUH.

Jnst uadopmanonHoro npoekra openna BureOcka
ObUT BBIOpAH MOCJIEAHWI BapHaHT JIOTOTHIIA, KOTOPBIH
UCIIONIB30BaH B LIEJSIX MPOJBI>KeHUs Openna. J{is 6osb-
el y3HaBaeMOCTH 0Opa3oB B JIOTOTHIIE MCHOJIB3YETCS
TaKOH 2JIEMEHT KaK KBaapar ¢ BHIPYOKOH I10J] CTHIIM30-
BaHHBINA MaHTOrpad, 4ro OyneT B JalbHEHIIEM HCHOJb-
30BaThCsl KK OT/CNBHBIN rpadMuecKuil seMeHT. Takke
BO3MOXKEH BBIXOJ IPa)MUECKHUX IIEMEHTOB 32 TPAHHIIBI
ocHOBHOW (opmbl [7]. Takoll mpueM OXHBISICT 3HAK,
npuaaeT odpasy OpeHaa XxapakTep pocTa U pacipocTpa-
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HEHHMSI, @ TAKXKE IO3BOJISICT aJalTHPOBAThCS K Pa3HBIM
CHUTYaIHsM.

Takxxe pa3paOOTaHbI CIIEAYIONINE AICMEHTHI ai/IeH-
THKH: IeJI0Bas JOKyMeHTarust (OJ1aHK TMChbMa, KOHBEPT),
JIMCTOBKH, CUTH-()OpMaThl, OMIIOOpABI, KapTa ropoaa u
cTHKepsbl. J{M3aifH 1ero0BOM JMOKyMEHTauu Uit OpeHaa
BureOcka caepkan n MuUHUMaigHcTHYeH. KoHBepT co-
JICP>KUT JIOTOTHII U Tpaduieckre 3IeMeHThl B BUJIE CTH-
mu3oBaHHOTO nanTtorpada [8]. Ilomnmo 3TOroO, HAa HEM
pacriojio’)keHa Hy)KHass MH(OpPMaIMs, Takas Kak aJpec,
MIOYTOBBINM MHAEKC, HOMepa TenedoHoB 1 e-mail (puc. 6).

Pucynok 6 — JlesioBasi fokyMeHTALUS

HoBas aiigeHTHKa IO3BOJMT TOPOXLY CTarh sipue,
3By4Hee M Oarogaps ANHAMUYHOMY TPaMBAIO-JIOTOTHITY
y3HaBaeMbIM U OPUTHHAIIBHBIM.

Butebck — 31O TOpOA, KOTOPBIH MMEET OI'pPOMHBIH
TypucTHYeCKHi ToTeHnman. Ero obOpa3 ckiazbiBaet-
cs U3 MHOTMX cocramisifomux. [losTromy camoe rias-
HOE IIpU MPOCKTUPOBAHMM DIIEMEHTOB alJCHTHKH
cienarb MX MaKCHMallbHO 3allOMHUHAIONIMMHUCS U OpH-
CHTUPOBAHHBIMU Ha [IMPOKYIO IIEJIEBYIO ayIUTOPHIO.
B mpornecce npoexTnpoBaHusi ObUIO pa3paboTaHO KOH-
LENTyaIbHOE pEeLIeHHe BH3yaJbHOro oOpasa OpeHja
BureOcka, B OCHOBY KOTOPOTO JICINIM HMCTOPHUYECKHE
acrexTs [9].

K 0CHOBHBIM H300pa3UTEIEHBIM CPEACTBAM MPOCKTA
OTHOCSITCS JIAKOHHYHOCTh, MHHUMAJIUCTHYHOCTH Tpa-
(budecKoro pemieHus, KOTOPBIC TOJDKHBI MPUIATh BH3Y-
AITBHOMY PELICHHUIO JIETKOCTh, MTPO3PAYHOCTh U YHCTOTY,
[BETOBAasi TaMMa, KOTOpasi COCTOUT W3 IMPHUIIYIICHHBIX
LIBETOB: OpaH)XEBbIM, CUHUM, 3€JCHbIH, PO3OBBIH, K-
TBIN 1 OCJIBIN 1BETa, KOTOPBIC HECYT B ceOe Ompe/IecH-
HYH0 CUMBOJIHKY, KaK OCHOBY (hOpMOOOpPa30BaHHUS JIOTO-
TUIIA ¥ MCIIOJh30BAHUE TAKUX IPAPUUCCKUX TCMCHTOB,
KaK TpaMBail ¥ TpaMBaWHBIC ITyTH, U3 KOTOPBIX CKJIaJIbI-
BaeTcs o0Opa3 Operma Buredcka. YeTko 0003HAYCHHEIC
OTIMYHS ¥ YHUKAIBHBIC XapaKTCPUCTHKH MECTa 3TOMY
OyIyT CII0OCOOCTBOBATH.
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Texnosoruu pa3padoTku NPOAYKTOB HA OCHOBE
nepepadoTKy MEePCTH

C.C. AcagoBa
Byxapckuii MHKeHEePHO-TeXHOJI0TrHYecKuii HHCTUTYT, Byxapa, PecnyOiiuka Y30exkucran

AnHoTanusd. B mocneqnue rogsl TEKCTHIbHAS U JIETKas MPOMBIIUIEHHOCTh CUMTAETCS OJHOW M3 BaXKHEHIIMX
cep NpoM3BOACTBA HOBBIX MarepHalioB M TOTOBBIX H3JEIHMH, a HCIIONL30BAaHHE DHEPro-pecypcocOeperarommx
TEXHOJIOTHH W 000PYy/IOBaHUS [UIsl Pa3BUTHS ATOW OTPACIIN 3aHMMAET OHO M3 BenyluxX MecT. «O0muii 00beM MHUpO-
BOTO PHIHKA IIBEHHBIX MOIY(padpUKaTOB 110 BCEMY MHPY B HACTOSIIEE BPEMs COCTABISIET OKOJIO 1,4 TPJH J10J1apoB
no naHubiM MarketLine (oxoso 2 % muposoro BBII), u, o npornosam, ero poct cocraBut 4—5 %y, 4To, B CBOIO
odepe/b, TpeOyeT MpOBEAEHHsST COBPEMEHHBIX HCCIIEOBAHWN C IENbI0 PacHIMPEHHsT aCCOPTHMEHTA NPOXYKIUU U
yAy4IIECHHUs UX KaueCTBa, a TAK)KE CHUXKAET 3aTpaThl Ha MPOMU3BOACTBO. B CBA3M ¢ 9TUM Jlerkas NpOMBIIIICHHOCTh B
HACTOSIILIEE BPEMsI UIMEET CTPATErn4eCcKoe 3HaU€HHUE JUI Pa3BUBAIOLIUXCS CTPAH, U LIMPOKOE UCIONIb30BAaHUE Pa3/Iny-
HBIX BHJIOB OJI€K/Ibl CUUTAETCS BAYKHBIM.

B pesynbrare mpoBOIMMBIX B MUPE SKOHOMHUYECKHX pe(opM MPOBOAATCS HAYUHO-MCCIIEAOBATEIbCKAE PAOOTHI,
HarpaBJIeHHbIC Ha MOAEPHHU3ALMNIO MIPEAIIPUATHH JIETKOW MTPOMBIIICHHOCTH M OCHAII[CHHE UX HOBBIM 000DPY/I0BaHH-
€M M TEXHOJIOTHSIMH, BOIIPOCHI JAJIbHEHIIEro pa3BUTHs ¥ (PUHAHCOBOW MOAJECP)KKU NPEINPHUSITHH, a TaKKe pa3BH-
THE MPEANPUATHH JIETKOH POMBIIUIEHHOCTH. B ¢Bs3M ¢ 3TM 0c000€ BHUMaHHE YJIENseTCsl aKTyalbHOCTH IpooIIeMm,
CBSI3aHHBIX C Pa3BUTHEM NPEINPHUSITHI JETKOH NPOMBIIIIIEHHOCTH, M Pa3padOTKe HAYYHBIX MPEITIOKEHNI U peKOMEH-
JalUi 0 UX YCTPaHEHHUIO.

KiaroueBble cj10Ba: 3KOJIOrHYSCKU lII/ICTI)If/'I, 0e3 OTX00B, CyXOﬁ, PUCYHOK, XyﬂO)KeCTBCHHLIfI ,HPI3aﬁH, IIPOMBIII-
JICHHOCTB, TKaHH, CJIOHU.

Technologies for Developing Products Based
on Wool Processing

S. Asadova
Bukhara Institute of Engineering Technology, Republic of Uzbekistan

Annotation. In recent years, textile and light industry has been considered one of the most important fields of
production of new materials and ready-made products, and the use of energy-resource-efficient technologies and
equipment for the development of this field occupies one of the leading positions. "The total global market for
semi-finished garments worldwide is currently approximately $1.4 trillion according to MarketLine (about 2 % of
global GDP), and is projected to grow will grow by 4-5 %", in turn, requires the implementation of modern
research in order to expand the range of products and improve their quality, as well as reduce production costs.
In this regard, light industry is currently of strategic importance for developing countries, and wide use of clothing
types is considered important.

As a result of the economic reforms implemented in the world, scientific and research work is being carried out
aimed at the modernization of light industrial enterprises and equipping them with new equipment and technologies,
the issues of further development and financial support of enterprises, and the development of light industrial
enterprises. In this regard, special attention is paid to the relevance of problems related to the development of light
industrial enterprises and to the development of scientific proposals and recommendations for their elimination.

Key word: environmentally friendly, without waste, dry, pattern, artistic design, industry, fabrics, layers.

The felting technique is used in the development  woven fabrics with fine wool, improvement of the
technologies of non-woven fabrics based on wool  aesthetic properties of clothes thanks to new technologies
processing. of non-woven fabric production. This production

Felting is a special technique, a combination of  technique is considered ecologically clean, waste-free
optimal properties, selection of a wide range of non-  and economical, and occupies an important place in the
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modern world economy[1-3].

Felting is the profession of making felt. It has
been widespread since ancient times, mainly among
peoples engaged in animal husbandry. In Central Asia
and Kazakhstan, including the territory of Uzbekistan
(Surkhandarya, Karakalpakstan, Khorezm, Fergana

TEXHWUYECKAA 3CTETUKA U OU3ANH

Valley), flowery, expressive, colorful patterns of felt
are made [4].
There are two types of felting technique - dry and wet.
Dry processing technique is a process using special
needles, this technique is used to create large objects

(jewelry, toys) (Fig. 1).

Figure 1 — The process of making garments using the dry felting method

It can also be used as a decoration when a pattern is
applied to the fabric using the dry processing technique.
To ease the labor-intensive process, a household needle
felting machine with a single needle or needle block can
be used [5].

The technique of wet processing is felting with
soap and water. This method is used in the production
of flat products (pictures, clothes), shoes (Fig. 2)
[6-7]. Traditional methods of decoration in the felting
technique, or in other words, the artistic design of items,
are directly related to the characteristic properties of the
material.

Recently, the felting technique has been enriched with
new work methods that allow the creation of previously
unused textures and three-dimensional forms.

In industry, technical felt made of wool is used in
construction, as an effective heat insulator, padding
material, and filters for residential and industrial
buildings. In addition to being used for sound insulation
and mitigating dynamic loads, technical felt has also

Figure 2 — The process of making clothes using the
method of wet felting

been found to be used in the production of efficient fuel
and air filters.

The analysis of the existing researches on wool
processing techniques and technology shows that the
machines and equipment in the technological system are
complex, require a lot of power, and are not very efficient.
One of the necessary operations in the production of
woolen non-woven fabric using the TOTAL TF1301826
vibration press device is to press the fiber to form a fabric.
As a result of this process, the quality indicator level of
non-woven fabric increases (Fig. 3).

Figure 3 - TOTAL TF1301826 vibrating press unit

The issue of special importance for the development
of the sewing industry is to increase the quality of
products with the rational use of materials. More
than two-thirds of textile and clothing fabrics can be
produced using lasers to create different patterns [8].

Due to the CNC laser irradiation, the dyes on the
surface of wool fiber non-woven fabrics are vaporized,
creating non-fading image patterns, gradient patterns of
flowers and trees, and creating a new look on the wool
fiber non-woven fabric. Laser processing of woolen
non-woven fabric is a growing processing method with
a large profit and market area (Fig. 4).

MATEPUA/IbI U TEXHOTOTUU, 2023, N2 2 (12)

29



TEXHWUYECKAA 3CTETUKA U OU3ANH

Figure 4 — CNC laser engraving machine LM 1390
PRO NEW 130W

Although laser processing is also a heat treatment
method, it is ideal for cutting textile fibers due to the
laser's high focus, fine spot and small thermal diffusion
zone. It allows for a wide range of processed fabrics,
smoothness of cutting and no splitting of edges,
automatic closing, prevention of deformation, design
and output of graphics on the computer at will. This
makes laser processing a recognized alternative in the
industry.

The number of layers of non-woven fabric is
important when creating a pattern by engraving wool
fiber with the CNC laser engraving machine LM 1390
PRO NEW 130W. The large number of layers and the
thickness of the fabric lead to unpleasant odors and
overheating during the operation of the device. For this
reason, during the research, a type of low-thickness
fabric consisting of 3 layers of non-woven fabric with
wool fibers was used.

Ancient woolen cloths are described by archacologists
as the work of proto-Iranian tribes and belong to the
3rd millennium BC, the first felt clothing was found in
Asia Minor. The wool technique has survived to this day,
and it is characteristic of the peoples of the Caucasus,
Asia Minor, Iran and Central Asia [9].

We will consider the products of the ancient peoples
from the point of view of identifying the decorative
techniques characteristic of the various cultures of the
peoples of Central Asia and developing the historical
traditions of felt weaving.

There are three main felting traditions today:

1. Iranian traditions. Turkmens continue this
tradition.

2. Pazyrik tradition (name from a famous veil
found on one of the hills of Pazyrik). The main technique
is application. Kazakhs continue this tradition.

3. Juan's tradition of wearing clothes. The main
technique is mosaic, which is fixed with fine sutures
with tendon threads. Kyrgyz continue this tradition.

There are several technical methods for making
fabric decorated with wool fiber patterns. The traditional
technique consists of making semi-slanted colored
canvases (taldirma), from which patterns are cut and
wrapped in a layer of wool.

Later, the production of embroidered fabrics turned
into embroidered appliqué. Contour linear patterns are
sewn on wool fiber fabric from dukhoba, sukno fabric,
and cotton fibers. Such tekemets are called "ayuli
tekemet", i.e. "trimmed fabrics" (Fig. 5 a, b). Decoration
was dominated by zoomorphic patterns. One of them is
ram horns made in the "kos muiz" style.

b

Figure 5 — Fabric decorated with wool fiber
patterns — tekemet
(an example of Kazakh ethnography)
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Another type of patterned fabric is sirmak, which
differs from tekemet in that it takes several months to
make sirmak. The edges of the skirt are always sewn in
several directions. Due to the lining, the felt rubs and
wears less [10].

Often, two felt panels of contrasting colors are made
for the syrmak. They are made in black and white, then
both canvases are laid down, and on top of them are
placed decorative patterns cut from thick paper, cardboard
or smooth leather, and outlined with sharp chalk.
Then the drawn lines of the decoration are cut with a
special sharp knife. One part of the scarf is made of white
felt with a black pattern, and the other half is sewn in
black with a white pattern. This method is called mosaic.
The added ornaments are combined and sewn in two
directions: top and bottom.

After combining all the elements of the decoration,
a bright additional decoration is sewn on the seam. The
process of assembling the ornaments of Sirmak is called
"jiekteu" — which means "stitching along a row". After
sewing the decoration along the contour, the lining is
sewn to the skirt.

Another type of Uzbek felt fabric — tuskiz — decorated
only the walls of the house. They are made of thin felt
with the help of mosaic, appliqué and embroidery. Tuskiz
ornament is sewn in the traditional P-shape [11].

It is distinguished from the patterned mosaic by
its composite solution and decoration technology.
Embroidery is made on any material (fabric, velvet,
cotton fabric) and then sewn with a felt base.

In the past, houses were filled with felt cloths,
wooden containers, hanging felt bags for storing felt.
All these products are cut from flat pieces of thick
felt and decorated in a unique way.

During the research, the general characteristics of
ethnic and modern products made on the basis of felting
technique, that is, felting, clothing formation, shape
preservation method, canvas construction, additional
fabrics and production techniques are included (Fig. 6).

Over the centuries, great resources have been spent
on developing synthetic fibers with wool-like properties,
but until now, no one has succeeded in replicating this
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natural material. Due to its specific and unique properties,
wool is widely used for carpets, women's and men's
outerwear, shoes, insulating materials and other types
of non-woven fabrics. The heat-retaining and moisture-
absorbing properties of the fiber make woolen products
very comfortable to wear.

The structure and properties of wool fibers largely
determine its use in production, variety and quality of
wool products.

The analysis of the assortment of modern products
made of wool fiber non-woven fabric showed their
diversity and uniqueness, and the increase in the range of
products. From them, shoes, household items, decorative
interior elements, hats, warming layers in clothes,
gloves and special clothes, bags, toys, panels and other
accessories are produced.

Non-woven fabrics are widely used not only in
industrial production, but also in everyday life. These are
shoulder wear, waist wear, corsetry, hats, socks, gloves
and scarves, as well as non-wearable items, special
clothing and footwear. When classifying clothes from
non-woven woolen fabrics, the expediency of the clothing
assortment was studied and the types of products were
determined. Taking into account the characteristics of
local woolen non-woven fabrics, the types of models that
are not complex in terms of construction were selected
and offered in the classification process [12].

Representatives of the leading trends in modern
design lead the creation of multifunctional clothes.
Minimalism in fashion design is the concept of a
wardrobe consisting of minimal multifunctional
clothes, which, according to designers, are universal
multifunctional clothes (for example, American
designers K. Klein, D. Karan, German model J. Sander)
should have the following indicators: simplicity of
form; lack of makeup; neutral color; using the highest
quality materials.

To sum up, based on the analysis of research on
non-woven fabrics made on the basis of wool fibers,
techniques and technology of processing wool in
traditional production enterprises and methods of
making non-woven fabrics from it were studied.

Figure 6 — Fabric decorated with wool fiber patterns - tekemet (an example of Kazakh ethnography)

MATEPUA/IbI U TEXHOTOTUU, 2023, N2 2 (12)

31



TEXHWUYECKAA 3CTETUKA U OU3ANH

The methods of increasing the production efficiency During the research, a modern classification was
of the use of equipment in the processes of processing  developed, in which the household, heat storage, healing
wool, making non-woven fabric, and creating clothes  functions were studied, and the functions of the scope
from it were analyzed and the use of modern methods  of use were determined.
was determined.
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Pa3pa0orTka qu3aiiHa KOCTIOMAa METOAAMH XYI0KeCTBEHHbIX
MOMCKOB B MOJHOW WLJIIOCTPAIlMH

M.J. bypoga, E.C. PsikoBa
Poccuiicknii rocynapcrsennblii yausepeuter M. A.H. Kocbirnna, Poccuiickas ®@enepaums

Pedepar. B crarbe paccmarpuBaeTcs 3Tarn XyI0KECTBEHHOTO ITPOSKTUPOBAHMS OJCkK/Ibl, OOYBH U aKceccyapoB
B KOHTEKCTE JM3alHEPCKOW AEATEIbHOCTH. ABTOPHI T'OBOPSAT O Ba)KHOCTH COBEPLICHCTBOBAHUS 00pa30BaTEIbHO-
ro mporecca y OyayIIMX KajpoB B ATUX OONACTAX M NPEIUIaraloT OCYLICCTBIISATH ATAll ACKU3HBIX IIOMCKOB B TEX-
HUKE MOJHOW WILTIOCTpPAIMH, MCIONb3Yysl BECh BAPHATHB M300pPa3UTENbHBIX U XYIOKECTBEHHBIX CPEACTB. Tak rmoi-
pOOHO paccMOTpeHbl TIpauyecKue, >KUBOIHCHBIC, AEKOPaTHBHO-TIPHKIAAHbIe M IU(poBble TexHUKH. Ocoboe
BHUMaHHE YJEJICHO MHOTroo0pasnio rpa)MuecKiX CPEACTB M BaKHOCTH HCIIOIB30BAHUS Pa3HOW OymMaru HpH BbI-
MIOJIHEHUN 3CKU30B. Kpome cpencTB yHHKaabHOW TpadUKH, MPEICTaBICHBl U NPOaHAIM3UPOBAHBI TAKUE TEXHHUKU
JCTaMIIa, Kak CyXas MIVia M JIMHOTPaBiopa B KOHTEKCTE 00pa30oBaTeIbHON AeSTEIbHOCTH. PaccMOTpEHBI BO3MOXKHOCTH
UCIIONIb30BaHMs KMBOIMCHBIX MaTepHajioB, B TOM 4nciie Meroxa (uionp-apra. OTAenbHO OCBEHICHBI OCOOCHHO-
CTH pabOTHI B JICKOPATUBHO-TTPUKIIAHBIX TEXHUKAX: BBHIIIMBKK M COCTABJICHHUS KOJUIAXKa. 3HAYNTEIHHOEC BHUMAaHHE
yZIEJIEHO LU(PPOBEIM BO3MOKHOCTSM B BBITTIOJTHEHUH XY/J0’)KECTBEHHOTO 9CKH3a: pacCKa3aHo O IIPHUMEHEHUH PacTPOBBIX
1 BEKTOPHBIX I'pa)MIECKUX PEAAKTOPOB, PaOOTE B JUTHTAIBHON KOJUIQXKHON TEXHHKE.

Taxoke pacCMOTpeH MOTEHIHMAl NPUMEHEHUS HCKyCCTBEHHOIO MHTEIIEKTa B TBOPYECKOM IIpOILECCE: IpPUBE-
JICHbl AJIFOPUTMBI ITUYHOTO U KPEATUBHOIO B3aUMOAEUCTBHSI C HEUPOCETSIMU, OTAEIBHO MPECTABICHO HECKOIBKO
OecrulaTHBIX M JIOCTYNHBIX Ha Tepputopun Poccuiickoit ®enepanuu ai-CepBUCOB M0 TCHEPALMH H300paKEHUH.
ABTOpBI 00pamaT BHUMAaHUE, YTO XYJIOKECTBEHHOE MPOCKTUPOBAHHE — BAXKHBIM TBOPUECKHH NpOLECC KaK B KOH-
TeKcTe padoThl MPO(eCcCHOHATIOB, TaK M CTYAEHTOB B c(epe JIErKoi NMPOMBIIUICHHOCTH: OH 3HAUYUTEIbHBIM 00pa-
30M BIHMSIET HA JU3alH-OOJIMK M3/ETHs M KOJUIEKLIUH B 1esioM. Vcronp30BaHne MHOT00Opa3ust H300pa3uTeNbHbIX 1
XyH0’KECTBEHHBIX CPEJICTB MO3BOJSET CO3JaBaTh YHUKAJIbHBIC dCKU3bI, KOTOPHIE BaXKHO B JalbHEHIIEM I'paMOTHO, C
Y4€TOM TEXHUYECKHUX U MPOU3BOACTBEHHBIX BO3MOKHOCTEH, BOIUIOTUTH B KU3Hb.

KaioueBble ciioBa: XyI0)KECTBEHHOE IPOEKTHPOBAHME, MOJHAs WILIIOCTPAIMs, W300pa3UTEIbHOE HCKYCCTBO,
JICKOpPaTHBHOE UCKYCCTBO, U(poBas rpaduka, HEHPOCETH.

Costume Design Development by Methods of Artistic Search
in Fashion Illustration

M. Burova, E. Rykova
Russian State University named after A.N. Kosygin, Russian Federation

Abstract. The article discusses the stage of artistic design of clothing, shoes and accessories in the context of
design activities. The authors describe the importance of improving the educational process for future personnel
in these areas and propose to carry out the stage of sketch searches in the technique of fashion illustration using t
he entire variety of visual and artistic means. The article describes in detail graphic, painting, decorative and applied
and digital techniques. Particular attention is paid to the variety of graphic means and the importance of using
different papers when sketching. In addition to unique graphics, printmaking techniques such as drypoint and linocut
are presented and analyzed in the context of educational activities. The possibilities of using painting materials,
including the fluid art method, are considered. The features of working in decorative and applied techniques —
embroidery and collage — are covered. Considerable attention is paid to digital capabilities in the implementation of
an artistic sketch: the use of raster and vector graphic editors and work in digital collage technology is described.

The potential for using artificial intelligence in the creative process is also considered: algorithms for ethical and
creative interaction with neural networks and several free and accessible Al-services for image generation available
in Russian Federation are presented. The authors point out that artistic design is an important creative process both
in the context of the work of professionals and students in the light industry, since it significantly influences the
design appearance of the product and the collection as a whole. The use of a variety of visual and artistic means
allows the researcher to create unique sketches. It is important to correctly implement these sketches, taking into
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account technical and production capabilities.

TEXHWUYECKAA 3CTETUKA U OU3ANH

Key words: artistic design, fashion illustration, fine art, decorative art, digital graphics, neural networks.

PaspaboTka mu3aiiHa KOCTIOMa W €ro 3JICMCHTOB
BKIIFOYACT B ce0sl caMblii TBOPYCCKHUH dTall — XyIOXKe-
CTBEHHOE IMPOEKTUPOBAHMUE (TAKKE HA3bIBAIOT «IIPO-
EKTHO-TpapuIecKoe MOACITHPOBAHUCY ), KOTOPOEC IPEI-
CTaBIIET CO0O0Il pe3ylbTaT pEIICHUS TEXHUYCCKHX,
SKOHOMHYECKUX M, TJIABHOE, ICTETUYECKUX ACIEKTOB.
B xozae aToro sTana BBIMOIHSIOTCS MOMCKOBBIE 3CKHU3BI,
KOTOpbIE JOJKHBI COOTBETCTBOBATH MPOEKTHOM 3ajaue,
YCIIOBHSIM TTPOU3BOJICTBA, TEKYIIUM KM OYIYIIHM TCH-
JICHIIMSIM MOJIBI M psity Npyrux akropos. HaiineHHbIH
B pE3yNIbTaTe MOUCKOB HEOOXOIMMBIN XYI0KEeCTBCHHBII
00pa3 B maipHelmIeM TpaHc(hOpMUpyeTcss B 3aKOHYCH-
HBII 3CKU3HBIN npoekT [6, c. 165], a 3aTeM — B TeXHU-
YECKUH ICKU3, JOKYMEHT, KOTOPBIH HAIISJIHO JIEMOH-
CTPUPYET KOHCTPYKTHBHBIE XapaKTEPUCTUKU H3IEIHM,
MIPOTNIOPLIMOHAIBHBIE U CUITYITHBIE PEILICHUSI.

B koHTekcTe nmpeacTaBIeHHON cTaThi paccMaTpuBa-
€TCsI MOJHAsI WILTIOCTPAIMsI — Pa3HOBHIHOCTh H300pa-
3UTEJLHOTO TBOPYECTBA, KOTOPAsi MO3BOJISIET SBPUCTH-
YECKUM NYTEM HAWTHU OTIMYHUTEIbHbIE 3CTETUUECKUE U
CMBICJIOBBIE YE€PThl KOJUIEKUUU. DIIIH-WILITIOCTPALNS,
00beUHSOMAs B ce0¢ MapKETUHTOBBIC aCIICKTHI U JIU-
3aiiH kocTioMa [2, ¢. 33], He SBJISETCS YaCThIO KOHCTPYK-
TOPCKOM IOKyMEHTALMU U TI0O3TOMY HE pelIaeT BOIPOCHI
MIPOMBIIIJICHHOTO MPOM3BOACTBA — OHU OYIyT PEHICHBI
MOIKE, B X0Ie (OPMHUPOBAHHS ICKU3HOTO MPOCKTa U
TEXHUYECKOTO ICKU3a Ha OCHOBE PadOTHI C IIETOCTHBIM
XyIAOKECTBCHHBIM 00pa3zoM. [IpuymHa HCIOIB30BAHUS
TaKOTO TOAX0/a O00YCIIOBIICHa OCOOCHHOCTSMH TIPOIIeC-
ca 00y4eHHS KaIpoB B c(hepe JICTKOH IMPOMBIIIUICHHOCTH:
HEPEIIKO CTYJCHTBI UCIIBITHIBAIOT 3HAYUTEIbHBIC 3aTPY/-
HEHUSs1, OJTHOBPEMEHHO pelllasi B CBOMX 3CKH3aX TeXHUYe-
CKHE M ACTETHYECKHE 3a7a4l B BUJY HECOBEPILIEHHOTO
IMOHUMaHHS OCOOCHHOCTEH ITPOU3BOJICTBCHHBIX IIPO-
LIECCOB U OTCYTCTBUS HEOOXOAMMOTro ormbita. [loaTomy
Ba)XHO pa3OMBATh ATy 3aJady Ha J[Ba OTICIBHBIX 3Tara
Y CHayaja peliaTh MOUCKOBBIC MPOOJIEMBI, HUCIONB3YS
BCE pa3HOOOpa3He XyI0KECTBCHHBIX CPEICTB, MO3TOBOI
IITYpM, KOTOPBIA HCKITIOUACT (PIIIBTPAIIMIO M KPUTHYC-
CKyI0 O1eHKY [5, ¢. 103] moroka TBopueckux HIeH, a
3aTeM MepexoIuTh K palMOHaIU3aluu OJTYYeHHBIX pe-
3yJBTATOB, BEIOOPY HAMOOJICE TOAXOISIICTO ICKU3a U €ro
JaIbHEHIIeH TopabOTKH B COOTBETCTBUU C HMCIOIIMMU-
Csl CpelICTBaMU MPOU3BOJICTBA.

OcHOBHBIE HJIEH KOJUJICKUMU WU OTHEIbHBIX MO-
Jeneit MoryT ObITh c(hOpMUPOBAHEI HA dTAlle CO3IAHUS
TBOPYECKHX 3CKHU30B, a UMCHHO Pa0OTHI C XyI0KECTBCH-
HBIM MaTtepuayioM. Vcrmonp30BaHne pa3InIHbIX H300pa-
3UTEIIBHBIX TEXHUK CIOCOOCTBYET Pa3BHTHIO M CTHMY-
JIIUMU TBOPYECKOIO MBIILJICHUS AU3alHepa: Kaxkas 13
HUX TOJPa3yMeBacT CICUU(PUICCKHUE MPOICCCHI, HMECT
0CO0BIC BU3YaJIbHBIC XapaKTCPUCTUKHU, TAKUC KaK (aKTy-
pa ¥ TekcTypa.

IIpouecc 3CKU3HBIX MOUCKOB MOXKET MPOU3BOIUTH-

Csl caMbIMH Pa3HOOOPA3HBIMHM MaTepUaJIaMH, B CBSI3H C
YeM CTOMT pacCcMaTpuBaTh HE TOJIBKO MOJHYIO TPpadUKY,
HO WJUTIOCTPALUIO BO BCEH IOJHOTE XYI0KECTBEHHOIO
TBOpYECTBA, N300Pa3UTEIBHBIX CPEJCTB U MaTepHajoB.
Tak B mporecce MOTyT OBITh HCIIOJB30BaHbI Tpaduye-
CKH€, XMBOIIUCHBIE, JAEKOPATHBHO-TIPUKIIAHbIC ¥ LU(-
POBBIE TEXHUKH.

I'paduxa siBisiercss Hambosiee HOMYISPHBIM U pac-
MIPOCTPAHEHHBIM HAINPaBJICHHEM B U300pa’KCHUSIX MOJIBI
U CO3JaHHMU CKU3HBIX IPOEKTOB. DTO ONPABJAHO PAIOM
(haxTOpOB, KOTOPHIE OY/IyT PACCMOTPEHBI HUXKE.

1. Pasnoobpasue mpaouyuoHHvIX U COBpeMEH-
HbIX MeXHUK YHUuKanbhou epaguxy. TpaauMOHHBIMH
MBI OyzieM Ha3blBaTh OOBIYHO HCIIOJNB3yeMbIC B aKajie-
MUYECKOM PHUCYHKE: yTOJlb, CENHUs, COYC, MacTelb U Jp.
[ocnenusst HanboIee 4acTO MUCHONIB3YETCS B COBPEMEH-
HOM MOAHOM WINIOCTpallUM, HalpuUMep, B 3TOW TEXHU-
ke paboraer xynoxuuna Zhenya Z. IlpumMeuaresbHo,
YTO 3TH MaTepHaibl 0e3 BOCKOBOW OCHOBBI MOXKHO HC-
M0JIb30BaTh KaK B CyXOM, TaK U B MOKPOM BapHaHTe,
METO/IOM Pa3BEACHUS LBETHOH KpOIIKH B Boje. Takum
o0pazom, TrpaduuecKue MaTepuabl JJAJIEKO He BCeraa
SBIIIOTCS cyXuMHU. Kpome >XKUAKOW TymM M UYEpHUII,
TaKKe akKBapelb TpeOyeT BOXHON OCHOBBI: paHee OHa
HCIOJb30BANACh IPHU PACKPALIMBAHUU OTTHCKOB IS
MOJHBIX JKypHaJIOB cepeluHbl U kKoHIa XIX Beka u 10
CHX HOp OHa NMPHUMEHSETCS KakK B paboTe ¢ JeTalbHBIMU
WTIOCTPAlUsIMM, TaK M C JIETKUMM CKeT4aMu. Taxske
rpauyecKuM MarepualioM sBisieTcs ryams [9, c. 42],
4acTO UCMOJIb3yeMasi JUIsl IIaKaTHOTO TBOPUECTBA U3-3a
CBOETO IIOTHOTO MOKPBHITHA. VIMEHHO B 3TOH TEXHHKE
paboraim Dnyapno ['apcna bennro u Opre B 3moxy ap-
nexo. Ilo3xe ryams NpUMEHAIN TaKHe M3TPbl MOJHOMN
uimocTpanuy, kak Pene I'proo u J[oBua JlayHTOH.

YCI10BHO COBPEMEHHBIM MaTepUaIoM MOXKHO Ha3BaTh
LIBETHBIE KapaHAAIIM, UMEIOIIHE BOCK B CBOEM COCTaBe,
OCTaBJISIIOIIME TIISTHIEBBIH (DMHMILL, U CyXasl MacTelbHast
pa3zHOBUIHOCTh. OHAKO JOBOJIBHO PEIKO WILIIOCTPALUU
BBINOJHSIOTCSI TOJIBKO MMU: 00513aTeJIbHBIMH IIPU paboTe
B CMEUIAHHOW TEXHUKE UCIIOJIB3YIOTCS TEIECHBIH OTTe-
HOK, YepHbIi u Oenbrii [1, c. 15]. Topa3no wamie mBer-
HBIMHM KapaHjamamy paboTaroT B TaHJEME C APYTHMH
MaTepuajaMM, HalmpuMep, UMEIOIIUMHU pe3epByapbl U
HaKOHEYHUK: MapkepamH (CIHPTOBBIEC, aKBapeJbHBIE,
AKpWIOBBIE), KAMULIPHBIMA pyYKaMH M JIMHEPAMHU.
Hanonnenue MapkepoB AaeT pa3Hble TEXHHUUYECKUE BO3-
MOXHOCTH. Tak cIUPTOBBIE XOPOLIO HACTAUBAIOTCS APYT
Ha Apyra, UMEIOT SIPKUH U CTOMKMI MUTMEHT, OBICTPO |
HeoOpaTHMO BBICBIXAIOT Ha OyMare M NMpakTHYECKH He
nedopmupytoT ee. Mapkepbl Ha BOIHOH OCHOBE HAIlOMU-
HAIOT aKBapeJbHbIE KPAacKH, UMEIOT OoJiee Mpo3pavHbli
MUTMEHT U JOIYCKAIOT BO3MOKHOCTb Pa3MbITHSI, a TAKIKE
HeOombIoi Koppekunu. [ paboTsl ¢ akpuIIOBO pas-
HOBHJHOCTBIO HEOOXOIMMO MMOJ0MpaTh TOJICTYI0 OyMary
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WJIN IPYTYIO TIOBEPXHOCTH JJIsl PUCOBAHMS, @ TAKXKE YUH-
THIBaTh CIEIM(UKY TUIOTHOTO >KUJIKOTO MOKPBITHS Ma-
tepuana. Hepenko Oesble akpHIOBBIE MapKephl pa3HOMH
TOJIIMHBI HCIIOJIB3YIOT KaK KOPPEKTOP MIIU CPEICTBO IS
HaHECEHMSI J)KeCTKNX OnnKkoB. Kanmisipabie pyyKy v Jia-
HEpBI UCTIONB3YIOTCS JUIsl yTOYHEHHSI KOHTYPOB, JIeTajeH,
a TaKXKe JUTsl IPUIaHHsI IEKOPATHBHOCTH WILTIOCTPALIHH.

OTIenbHO CTOUT OTMETHUTD, YTO MapKepbl Ha BOJHOM
OCHOBE M WX CHHPTOBasi Pa3HOBHIHOCTH OTIMYHO COYe-
TAIOTCS C aKBapeNlbi0 W XOPOLIO PUCYIOT IO OKpalleH-
HOH el moBepXxHOCTH. ONBIT Takoil pabOTH OMHCHIBACT
®panuecko Jlo SIkoHo B kHure « AxBapens Juist Fashion-
JM3aliHa»: WLTIOCTPATOP HCIONB3YeT MapKephl ¢ Oparli-
HaKOHEYHHMKaMHU JUIs yriryonenus ToHa [8, c. 10].

2. Hcnonvzosanue bymacu/kapmona 8 epaguye-
CKOM U300padicenu KaK camoCmosmenbHo20 cpeocmesd
XyoooicecmeenHoll svipasumenvrocmu. Paborast B pas-
JIMYHBIX TEXHHUKaX rpaduku Hellb3sh UTHOPUPOBATH HC-
XOJHBIN 1BET (OoHA mpuUMeHsieMoi Oymaru. OHa MOXeT
KaK CTaHOBHTBLCS JIEMEHTOM O(OPMIICHUS 3CKH3a, TaK
1 UCTOYHUKOM HIEH, CBSI3aHHBIX C OTTCHKOM M (DaKTy-
poii ucronb3yeMbIX B Oymyiiem marepuanoB. CTyieH-
Tl IEMOHCTPHUPYIOT OTJIMYHBIE PE3YJIbTaThl B IIpoliecce
oOydeHus rpaduke KOCTIOMa, UCIIOJB3Ys OelyIo (B TOM
YHCIIe 3epPHUCTYIO), KpadTOBYIO U MACTENIbHYIO Oymary B
COYETaHUH C aKBapeJjblo, I'yallblo, MapKepaMmy, a TaKkKe
LBETHBIMH Kapanpaamamu (puc. 1). Vi3BecTHBIM npuMe-
POM XyHO)KHHMKA, pabOTAIOIero ¢ TOHUPOBaHHOH Oyma-
roif rpaUYecKUMHU MaTepuallaMH, SIBIISICTCS IIBEICKUH
¢oumH-mutocTparop Marc 'ycradeon.

3. Cpasuumenvnas npocmoma mMupa)cupo8aHus
usobpadsicenusi. CerogHs 3TOT BOIPOC TOpazao MeHee
aKTyaJleH, 4YeM CTOJETHE Ha3aj: C MOMEHTA CBOEro 3a-
poxnenus, ¢ XVI Bexa, MoiHas MIUIIOCTPALUS paclpo-
CTpaHsJIach NCKIIIOYUTEIBHO O1aroaapst HCIOIb30BaHUIO

reyaTtHol rpauKu. DcTaMIl — Tak HHa4Ye Ha3bIBAIOT ATy
TEXHHMKY — IIEPEBOANTCS ¢ (PPAHITY3CKOTO M NTAIIBSIHCKO-
IO KaK «OTTHCK» [3, ¢. 69] u mpencraBisieT coboit cro-
co0 TONydeHUs] HEOTPaHMYCHHOTO YHCIIA OTIEYaTKOB
BBIFPaBUPOBAHHOTO HAa HEKOH IIOBEPXHOCTH PHCYHKA.
To ectp, 11000€ NpoOM3BEACHHUE NEYaTHON rpadMKKu Ha-
YHHAETCS C CKN3a. 3aTeM OH MEPEeHOCHUTCS] HAa MaTepu-
aJl, TI0 KOTOPOMY XYAOKHHK B JIQJIbHEHIIEM BBIpE3aeT
n3zobpaxenue. Tak npu paboTe B TEXHUKE KCHIOTpadun
WCIIONB3YeTCsl JIEPEBO, JIMHOTPABIOPHI — JIMHOJICYM,
oopra — meram, mmTorpadu — KaMEHb.

Jlanee Ha BBITPaBHPOBAHHYIO IE€4aTHYIO (OpMy —
«JIOCKY» — PaBHOMEPHO HAHOCHUTCS KpacsIuil Marepu-
aJl, 3aTeM I10]] BO3JCHCTBHEM IIpecca NeYaTHOTO CTaHKa
Ha 3apaHee MNOJATOTOBJICHHYIO OyMmary OTHEedaThIBACTCS
n300pakeHHe M Toirydaercst OTTHCK. JUisi momydeHus
MHOTOLIBETHOTO HM300pa)KEHUsI I'paBep BBHINOJIHIET He-
CKOJIBKO «JOCOK» B COOTBETCTBHH C KOJMYECTBOM 3a-
JYMaHHBIX OTTEHKOB (Tpu IBeta Oe3 ydera IBeTa
OyMaru — Tpu 1eJatHsie popMBbI).

PazHble MaTepHaibl MO3BOJISIOT TOOMBATHCS MPUHIIN-
MMUAJIBLHO OTJIMYAIONINXCS XyHAOKECTBEHHBIX U BU3yallb-
HBIX 3¢ ¢exroB. Hanbonee cnoib3yeMbpIMU B KypHaIIb-
Hol Tpaduke XIX Beka Obuth Kcmiorpadus U oQopr,
M03Ke HIMPOKOE pacrpoCTpaHEeHHE MONydyuiia JIMTOrpa-
¢ust — Bce ITO TPYINOEMKHE M CIOKHBIC B peal3alliu
TEXHHMKH, TO3BOJISIOIINE JOOUTBHCS JETAIBHOTO, W3SIL-
HOTO M300pakeHHs B IIMPOKOM THpake. CeroHs revar-
Hast rpaduKa yTpaTiia MPeXHUH YTHIMTAPHBIA Xapak-
TEp W CTaja TOJHOLCHHON XY/I0)KECTBEHHOH TEXHUKOH
B N300pasuTenbHOM HeKyccTBe. OCOOEHHO aKTyalbHBI U
WHTEPECHBI TAaKME PA3HOBUAHOCTH, KaK CyXasl MIvIa U JIU-
Horpastopa. [TlongpoOHee ocTaHOBUMCS HA HUX.

Cyxas umia — TEXHHKa S5CTaMIla, BBITOJIHsAEMAs
TPaIMUMOHHO HA METAUINYECKOH ITOBEPXHOCTH 0e3

Pucynok 1 — Yueonslie padorsl cryieHToB PI'Y um. A.H. Kocbirnna — akpapeJjibHasi TEXHHKA
Ha OeJ10ii Oymare, cIUPTOBBIC MapKepbl M 0eJIblii kKapaHjal Ha KpadTe U HAa MACTeIbHOI Oymare
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IMpUMEHEHUs KUCNOTHI [7, c¢. 33] nust tpasnenus. Tak-
)K€ CEerofiHsl MCIOJB3YIOT B KadecTBE Marepuaya Juls
reyaTtHoil (OpMBbI OPTCTEKIO — IPO3PAaYHBINA IIACTHK
HEeOOJBIION TONIIMHBI, Ha KOTOPOM TOHKHM OCTPBIM
IIPeZIMETOM (HAIpUMEp, MIVIOH) BBIOIHACTCS PUCYHOK.
Jlanee Ha NMOBEPXHOCTb HAHOCUTCS Kpacka — OHa 00s-
3aTebHO JOJDKHA IONAcTh B BBHIEMKH, C ITOBEPXHOCTH
K€ OHa yJaseTcsl BaTHBIMH TaMIIOHAMU WM JAPYTUMH
cangerkamu. [TockoibKy Kpacka JIOJDKHA OKa3aThes B
YIIyOJIeHUsIX PHCYHKa M TakMM 0Opa3oM OTIeyararb-
cs1 Ha Oymare, 5Ta TEXHHUKa SBISIETCSI Pa3HOBHIHOCTHIO
nryOokoi meyarn (Tak ke, kak U odopt). Cyxas uria
Croco0Ha MMHUTHUPOBATh TOHKYIO paboTy rpadMTOBHIM
KapaH/1alloM, 1epoM WM JINHEPOM B YHUKaJIbHOH rpa-
¢uKe, n300paKeHHs B 3TON TEXHHKE HANOJHEHbI JHHA-
MHUYHBIMH OOWMJIBHBIMH INTPHXaMH, OTTCHOYHBIE I'pa-
JIALMM JOCTHTAIOTCSl CTEIIEHBIO OYMCTKU ITOBEPXHOCTH
«JIOCKM» — 4eM MEHBILIC OHAa OYMILICHA, TEM TyMaHHEe,
cepee Oyner OKpyKarouii ()OH pUCYHKA, B INPOTHB-
HOM ClIydae MOJIy4aeTcsi KOHTPACTHOE M300paKeHUe Ha
¢one nmcTa. DTa PAa3HOBUAHOCTH IEUATHOW TrpadHKH
TEXHOJIOTHYECKH MPOCTa M WHTEPecHa ISl CTYJCHTOB,
KOTOPBIE CTPEMSITCSI PACIIUPUTH CBOH KPYro30p, OIHAKO
MOJTy4EHHE OTTUCKOB BO3MOXKHO TOJIBKO TP HCIIOJIB30-
BaHMU I1€YaTHOTO CTaHKa.

Jpyrast pa3HOBUIHOCTb — JIMHOTPaBIOpa — BBITIOJIHS-
eTcsl Ha CIICIMAIEHOM F'OMOTEHHOM JHHONIeyMe. TexHo-
JIOTHYECKHUH MPOLECC BBINIANUT CICIYIOMNM 00pa3oM:
3apaHee IOJTOTOBJICHHBIH 3CKM3 HAHOCUTCS Ha JIMHO-
JeyM (HarpuMep, ¢ IOMOIIbI0 KOITMPOBAIBLHON Oymarw,
KaJIbKH WINM TIEpeBOjia yTIOTOM pPHCYHKa, HaredaTaH-
HOTO JIa3€pHBIM IIPHHTEPOM), @ 3aTeM CIICHHAIBLHBIMU
WHCTPYMEHTaMH — IITUXEJSIMH U CTaMECKaMH — BBIpe-
3al0TCsl MPOOEJIbl, YYacTKH, HAa KOTOPHIX HET PHCYHKA.
Taknm 00pazoM, Ha «JI0CKe» Hamboiee BBITYKION 4a-
CTBIO OyET SIBIIAITHCSL CaM PUCYHOK, U TYCTOH CIIOH Kpa-
CKH, KOTOPBIH 3aT€M HAHOCHTCS JUIsl MOJY4EHHs OTIIe-
YaTKOB, Oy/IeT pacroyiararbcsi Ha moBepxHocTh. [loaTomy
JIMHOTPABIOpPa, KaK W Kcuiiorpadusi, sIBISETCSl TEXHUKON
BBICOKOW TeyaTH. OTTHCKH MOXKHO TIOJYYHTh C MOMO-
IIBIO TIEYAaTHOTO CTaHKa, a TAKXKE IPH HCIIOIb30BAHUH
06ap3HOB — PYYHBIX NPECCOB, KOHCEPBHOM OaHKH WM
CTOJIOBOM JIOXKKH.

W3o0paxxeHnsiM, TOMy4aeMbIM B TEXHUKE JIMHO-
IpaBIOpHI, NPUCYIIM TI'pyOOBaThle KOHTPACTHBIE MITPHU-
XM, JIeKOpaTHBHAs mojada. MHTEpecHO HCHONIB30BaTh
9Ty TEXHUKY KaK ISl CO3/aHMs IMOJHOLEHHBIX HJLIIO-
cTpatmii (puc. 2), Tak W U 3arOJHEHHs ITOBEpPXHO-
cTH TpuHTOM. [IpHM W3rOTOBJIEHMM INTAMIIOB ISl Ha-
00MKHM MOXET OBITH HCIIOJIB30BAaHO HE TOJBKO IEPEBO,
HO W JIMHOJIEYM — OoJiee yIOOHBIH M Oe30macHbIil B pa-
6ore marepuas. Takum 00pa3oMm, Ha HEM MOXET OBITH
BbIpe3aH ()parMeHT WM PAIIopT OPHAMEHTA, KOTOPHIH
Janee OyaeT HaHECeH Ha HEOOXOIMMBIM y4acTOK. DTOT
IIPUEM TIO3BOJIUT COKOHOMHUTH BpEMs JUIS IIPOPUCOB-
KH JIGKOPAaTHBHBIX JETaJeil Ha MOJEINSAX KOJUICKIMH, a
TaK)Ke€ MOXKET IOpPOANTH HOBBIC WIEU Ul peaslu3alui
W3/IENNHI B MaTepuale.

TEXHWUYECKAA 3CTETUKA U OU3ANH

Pucynok 2 — Unbst Mocynos. Girl in Turban.
Jlnnorpasropa

[Tonumanue crienMUKN CO3MAHUS WILTIOCTPAUK B
TEXHHMKaX IeYaTHON TpaMKH IO3BOJISET HCIOIb30BATh
pa3Hble IPUEMBI B 3CKU3aX OyIyIInX M3JIeNIUi, OCHOBaH-
HbIC Ha KOMOMHUPOBAaHUU TpaUUECKUX CPEICTB BBIPA-
3UTENBHOCTH, TAaKUX KaK JIMHMS, TOYKA, ISITHO, HITPHUX
" ToH [4, c. 96]. UepHo-0embIil TOAXOM HA TOM JTare
YYUT paboTe C TOHOBBIMH OTHOUICHHMSIMH M TOATOTaB-
JUBAaeT K JalbHEHIICH neTanbHOW padoTe C I[BETOM.
BsanmopeiictBue ¢ MarepuaioMm (OpPrcTekioM, JIMHOJIE-
YMOM | JIFOOBIM JIpyTUM) TaKXKe MPEICTABISIET OONbIIOHN
HHTEpEC Yy CTYACHTOB (pHcC. 3), OMHAKO JUIsl peai3anuy
Takoil paboThl HEOOXOIMUMO YUHUTHIBATh psifi (haKTOPOB,
Cpeu KOTOPBIX IOJArOTOBKA PadOdYero MpoCTpaHCTBa M
coOJrofieHNe TEXHUKH O€3011aCHOCTH IpH padoTe ¢ Ma-
TepUalaMH.

JKuBonucHbIe TEXHUKH HCIONB3YIOTCS B OCKHU3-
HOM IIPOEKTUPOBAHHH TOPA3Z0 PEkKE — ITO OMNPaBIaHO
crenudUKoN TpaJMIMOHHBIX MarepuasoB. Tak, Hampu-
Mep, TPYAOEMKHM U HEPAIL[MOHAJIBHBIM C TOYKH 3pPEHUS
CO3IaHUsI ACKM3a MOXKHO CUYMTATh IPOLECC HCIOIb30-
BaHMSl MAcCIISTHBIX KPAacoK, TPEOYIOUIMX 3HAYMTEIBHBIX
BPEMEHHBIX 3aTpaT W TOJHOIO BbIChIXaHUs. OnHAaKo B
cilydasix, Korzna XyIOXKHUKY HEOOXOIMMO IPHMEHEHHUE
MaCTO3HOW JKMBONMCHOW TEXHHKH, JIOITyCKAeTCsl MHC-
M10JIb30BAHUE JPYTON KPOIOLIEH, HO YK€ CHHTETHUECKOH,
aKpWIOBOH Kpacku. borarcTBo 1BETOBOH NaluTphl, a
TaKKe METAJUIM3UPOBAHHBIX, JIIOCTPOBBIX, TIEPIaMyTpoO-
BBIX W HEOHOBBIX Pa3HOBHIHOCTEH, MO3BOJSET JOCTHU-
ratb HEOOXOANMBIX PE3yJIbTaTOB B TEUCHHE HENPOIOII-
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Pucynok 3 — Yueonbie padorsl crynenToB PI'Y um. A.H. Kocbirnna — InHOrpaBoOpbI
10 3CKH3aM 00yBH B PYCCKOM HAPOJHOM CTHJIE

KHUTEIILHOTO BpeMeHH. Tak, HCIONb3ysl BO3MOXKHOCTH
KPOIOIIMX KPAacOK M pazHOOOpa3HbIe Ma3KH, TBOPUECKHUE
1 BbIpa3UTENIbHBIE PAOOTHI CO3/1aCT aMEPUKaHCKUH WII-
moctparop Katu Pompkepc (puc. 4) — Takke CBOM 3CKH3bI
JICBYIIIKA BBIMOJHSET aKBapesblo, I'yalbio, MaieTKkamu,
DIIATTEPOM U JPYTHMMH MaTeprallaMH.

AKpHJI 4acTO UCIOJIB3YIOT B MOJHON MJUTIOCTpALNU
U TBOPYECKUX ACKM3aX KOCTIOMOB, paboTas UM Kak Ty-
alIbl0 — HaKJIaJbIBas TOHKHE CIIOW CErMEHTapHO M Jie-
KOPaTHBHO UX JOTOJHSI ODHAMEHTALIMEH MM IPUHTOM.
Takrke NPUMEHSIOT ¥ TEMIICPHYIO KPacKy.

OpHako Uil pacHIMpeHHs TBOPYECKHUX ITOMCKOB
MO’KHO HCIIOJIb30BaTh COBPEMEHHBIC TEXHUKH a0CTpaKT-
HOM KMBOITUCH C NMPUMEHEHHEM TEKCTYpHBIX IacT, HO-
TaJId, a TaKKe TaKyl0 Pa3HOBUIHOCTb, KaK (IIOMI-apT
u np. Ilpu cozganum XynoKeCTBEHHOTO MPOU3BEACHUS
B IIOCJIEHEH TEXHHMKE HCIIONB3YeTCsl aKpHi, KOTOPBIH
PazKIKAIOT CHENUAIBHBIM MEANYMOM — OH I03BOJISET
Kpacke JOJIbIIe HE COXHYTb, OCTaBasiCh IPUTOIHON K
pabote [11, c. 13] u uMest BO3MOKHOCTh CMCIIIUBATHCS
C JpYrMMH IIBeTaMH. XapaKTepHble BU3yaJIbHbIC 3(-
(PeKTHI JTOCTUTAIOTCS pacTEKaHWEM KPAacOYHOTO CIIOS 110
MTOBEPXHOCTH XOJICTA WJIM KOHKPETHOH 00JacTH 1o Tpa-
eKTOpHH, 33aHHOH XyJoKHHKOM. Tarke myst oOpa3oBa-
HUSI KPAaCHBBIX SYE€EK MPUMEHSIOT CHIMKOHOBOE Macilo,
KOTOPOE ITOMOTaeT CO3/aTh YHUKAJIBHBIA Xy/I0KECTBEH-
HBIH 3¢ ¢ekr. Takue mHepearBbl MOTYT HWMHTHPOBAThH

crienuUIecKn OKpPAIICHHYIO TKaHb, HAIPHUMEp, B TEX-
HUKE Tai-1ail. OfHAKO CTOMT YyYHMTBIBATh HEINpEICKa3y-
€MOCTb JTOM TEXHHUKH: HE KaXKAbIH SKCIIEPUMEHT MOXKET
MIPUHECTH OJKUJIACMBIH PE3YIIbTaT.

[lox nexkopaTHBHO-MPUKJIATHBIMH CTOUT IIOHU-
Marh Pa3IMYHbIC BHUIBI TBOPYECKOH JIESATEIBHOCTH, Ha-
MIpaBJICHHbIE HAa YHOBJICTBOPEHHE YTHIUTAPHO-TIPaK-
THYECKUX M JIyXOBHO OSCTETHYECKHX IOTPEOHOCTEH
[10, c. 16]. bonpmuM nperMyIIECTBOM HCIOIb30BAHUS
TAKUX TEXHUK SBISIETCS BO3MOXKHOCTH HCIOJIBb30BAHUS
CaMbIX pa3HbIX MaTEepHaIOB B Pa3IMYHOM Macirade,
4acTo HEOOJBIIOM, BOIUIONICHUSI HJICH, CBSI3aHHBIX C
TEXHUKON CO3JIaHMs MU3/ICIIHS, OT/ICIIKOH, OKpaIIBaHUEM
Marepuasa, HAaHeCCHUEM JIEKOpa M Pa3iIMyHbIX yKpalle-
Huii. Tak MOXHO, HapuMep, HAIVISITHO IPUMEHSTD TeX-
HUKH TI9TYBOPKA, MCIIOJIB30BaTh PA3JIMYHbIC JIPAITMPOB-
KM, KOMOMHHPOBATh MaTepHaIIbL.

OTaenbHO CTOUT OOPaTHTh BHUMAHHUE HA TaKyIO I10-
MYJISIPHYIO ¥ aKTHBHO Pa3BHBAIOIILYIOCS 00JIaCTh IeKopa-
TUBHO-TIPUKIJIAHOTO UCKYCCTBA, KaK BHIIIMBKA. CeromHs
OTEYECTBEHHBIE U 3apyOeKHbIE aBTOPBI CO3AI0T ITOJTHO-
LICHHBIE KapTHHBI, UCTIOJB3YS] HUTH PA3IMYHBIX (QAKTYp
W MaTepuasoB, Oucep, MaleTKH, a TaKkKe KOMOWHHPYs
pa3yInuHbIC TEXHUKH HAJIOXKEHHs CTEKKOB. Tak MomHas
WITIOCTPAIMS MOXKET OBITH HE TOJIBKO HapHCOBaHa, HO
W BBILINTA: MCIOJIb30BAHHbBIC JEKOPATHBHBIC NMPUEMBI B
JalTbHEHIIEM MOXKHO TIOBTOPSITH B OyAyIIeM H3ICIIUH

Pucynok 4 — AdcTtpakTHble MoHbIe niocTpamnu Katn Poxxkepe

38

MATEPUA/IbI U TEXHOMTOTUW, 2023, Ne 2 (12)



WM KOJUIEKIIMH. DTy TEXHHKY HCIOJIb3YeT aMepHUKaH-
cKasi cTyaeHTKa B oOmactu monsl Jlortu bepremio B
CBOMX padoTax, MPEICTABICHHBIX HA PUCYHKE 5 — TaKO#
[pUMEpP MOKA3bIBAET, UTO K MPOLECCY CO3JaHUSI ICKU3a
Ba)KHO IOJIXOJUTh TBOPUECKU M CMEJIO, UCIIOJb3YsI BCe-
BO3MOJKHBIH MOTEHLIMAI TIOAPYYHBIX CPEJCTB.

OpHako Topaso Jamie B 00pa3oBaTeIbHOM IPOIICC-
C€ HCIOJB3YIOTCS TEXHUKU KOJUlaXka M allUIMKal|H,
KOTOpBIC TaK)Ke HE OTPaHUYMBAIOTCS IIBETHOW Oymaroit
U3 JIETCKUX HaOOpOB, a BKJIFOYAFOT BO3MOXKHOCTH HC-
I10JIb30BaHUs CIIEIUAIbHOMN 1U3aliHEPCKON, TaCTEeNbHOM,
KpaTOBOU, YIAKOBOYHOH, CAMOCTOSTEIBHO MOATOTOB-
JICHHOH U pacKpamIeHHOW OyMaru, a TakKe )KyPHATbHBIX
U Ta3eTHbIX cTpaHul. Kpome TOro, B Kojuiaxax MOTYT
JIOTIOJIHUTEIBHO HCIOJB30BaTbCsl TEXHUKH OpPUTAMH,

TEXHWUYECKAA 3CTETUKA U OU3ANH

KBWUIMHIA M JPyr'He, €cli 3Toro Tpelyer au3aiiHep-
ckast uaes. Ilpu 3TOM Takne TEXHUKH HE HCKIIIOYAIOT
MIPUMEHEHHS TPpaUUSCKUX WM JKUBOIHMCHBIX MaTepHa-
JIOB, TJIaBHOE, YTOOBI OHM TOXKE PabOTaIM EKOPATHUBHO:
AKpWJIOBBIE KOHTYPBI, METaJUIM3MPOBaHHBIC KapaH/a-
M, BOCKOBBIC MEJIKH M T. JI. IHTEepeCHBIMU TIpIMEpaMHu
pabotel ¢ Oymaroii W rpaduyeckuMH MarepHajaMu
SIBJISIFOTCSI KOJUTQXKH U3BECTHOM POCCHICKO cymnepmMoze-
mu Camm [InBOBapoBOii, yKpacuBIIMe OOJIOXKKY U CTpa-
HUIIBI POCCHICKOTO M3/aHus JKypHaja Vogue B HIOHE
2020 roma (puc. 6). B TexHHMKax amuIMKAalUU ¥ KOJUIA-
JKa TaKKe BO3MOXKHBI BBIIIOJIHEHHS HE TOJBKO CaMHX
MOJIHBIX 3CKH30B, HO W MyAOOpIOB, (GopMyIHpylo-
IIMX W BU3YAJIM3UPYIOIIUX TJIABHBIC UJICH W3IEIHS HIIH
KOJUICKIIMH.

Pucynok 5 — Beimutsie Moaablie wiiroctpanuu Jlorru beprenio

Pucynok 6 — Konnaxxu Camn IlnBoBaposoii
JJIs1 MIOHBCKOT0 HoMepa 2020 roxa Vogue Poccust

Hawubonee coBpemennbie nu¢poBbIe TEXHUKH CTOUT
CETO/IHS pacCMaTpuBaTh B UX CYIIECTBYIOIIEM MHOTO00-
pasuu, BHEAPAs HOBILECTBA U IEPEIOBbIC TEXHOJIOTUU B
TBOpUECKUIl npouecc. Bo MHOroM kommbroTepHasi rpa-
(uKa UMHUTHPYET PYKOTBOPHBIC TEXHHKH, PsJ MpoLec-
COB, KOTOpBIE COBEPIIAIOTCS NMPUBBIYHBIM ITyTEM, MOTYT
BOCHPOM3BOAUTECS U B AUKUTANI-IIPOCTPAHCTBE.

[maBHBIM 00pa3oM 3TO KacaeTcs Ipolecca pUco-
BaHMsS, CO3/IaHMsl BEKTOPHOW M pacTpoBOi Trpaduku.
[epBast pa3HOBUIHOCTB MO CBOEMY MEXaHHM3MY OOJIbIIE
HAIlOMHHAET JIENIKy WM CO3JaHHE aMIUIMKalluh, CO3-
JlaHWEe WJUIIOCTPALIUU METONOM COYETaHMs Pa3HBIX IO
¢dopme, nBery u (axkType SIEMEHTOB — IPUMUTHBOB,
KOTOPBIE B COBOKYITHOCTH ITO3BOJISIFOT TTOJTYYUTh H300pa-
JKEHHUE C HEOTPaHWYEHHOHM MacITabupyeMOCThIO.

Bropast ropasno Oonblie nmpuOnmkeHa K Tpaaulu-
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OHHOMY CO3JIaHHIO TpaMUEecKOro WIH >KUBOIHCHOTO
npousseneHus. [Tockonbky nudposas rpaduka croco0-
Ha JIOBOJILHO OyKBaJbHO HMMHUTHPOBATH PYKOTBOPHYIO
paboTy B pa3HbIX TEXHHUKax, He OyaeM MOJAPOOHO OcTa-
HaBJIMBATHCSl HA 0COOCHHOCTSX JTH/DKUTAI-PHCOBAHMS.

Crout cka3zarb, 4TO Tpa)UUecKue pelaKTopbl Tak-
JKE€ TIO3BOJISIIOT HCIIONB30BaTh KOJUIQXKHBIC TEXHUKH:
0COOCHHO 3TOT TPHEM IIOJE3CH [UISl XyIOXKHHKA, KOT-
Ja HEOOXOJMMO IPOJIEMOHCTPUPOBATh KOHKPETHBIE
NPUHTBI, TEKCTYPBI, IPANUpOBKH U T. 1. KomrosunnoH-
HBIC U Xy/IOXXECTBCHHBIC NPUHLIUIBI B IU(PPOBOM IPO-
CTPAHCTBE INPAKTUYECKH HE OTIMYAIOTCS OT CO3AAHUS
PYKOTBOPHOTO KOJIIaXka, MPH STOM 3HAYUTENILHO pac-
MIUPSETCS BapuaTUB JIOCTYIHBIX H300paXEHHUH, W3
IpoLecca UCKITIOYAIOTCS KIIESIIE MaTepHalibl U Ipyrue
BHEIIHNE (DaKTOpBI, CIIOCOOHBIC HAHECTH (PU3MUCCKUI
ypon. TortoBas mudposas pabora MOXeT OBITH pacrie-
yaraHa W pPaclpoCTpaHeHa B JUJDKUTAJI-TIPOCTPAHCTBE
0eCKOHEUHOE YUCIIO Pa3.

OTaenbHOTO  BHMMAHHMSI — 3aCIY)KHUBAIOT — YCIEXH
HCKyCCTBEHHOTO MHTeiulekTa. OTHOIIeHHe K Hekpoce-
TSIM Ha CETOJHSIIHEH JeHb c(hOPMUPOBAHO KpaiiHe He-
OIHO3HAYHOE KaK CO CTOPOHBI OOIIECTBEHHOCTH, TaK
U 1podecCHOHATBHOIO COOOMIECTBA XYJOKHHKOB |
nu3aiiHepoB. OJHAKO HeNb3s UTHOPUPOBAThH TOT (aKT,

YTO ai-CEePBUCHI CTPEMUTEIHHO Pa3BUBAIOTCS U CaMO-
00y4aroTcsi, COBEPILCHCTBYSI CBOIO pabOTy M co3jaBast
Bce Oosiee yOenuTenbHbIe H300paKeHUSI C HAMMEHBIIUM
YHCIIOM OLIMOOK.

['maBHast npuuMHAa, 110 KOTOPOI HE CTOUT paccMaTpu-
BaTh HEHPOCETh KaK KOHKYPEHTa, a UCIIOIb30BaTh €€ KaKk
TTOMOIIHUKA, JONOJIHUTEJIBHBI MHCTPYMEHT B CO3Ja-
HUM MOJIHBIX 3CKHM30B COCTOUT B TOM, YTO OHa HE IpH-
JIYMBIBAa€T, a T€HEPHPYEeT Ha OCHOBE HEUCUHCIIIEMOrO
YHciIa JOCTYIHBIX At Hee (ortorpaduii, pucoBaHHBIX
u npyrux uzobOpaxeHuid. [Ipu 3TomM HammcaHue camux
MIPOMTOB JUISl JIOCTH)KEHMSI HEOOXOMMOTO pe3ysbTara —
TOXKE 33j1a4ya HE M3 MPOCTHIX M TAKXKE 3a4acTyI0 OYCHb
TBOpYECKas: KaxJasi HeHpPOCeTh UMEET CBOM 0COOEHHO-
CTH, Kacaloluecs si3blka BBOJA, (OPMYJIMPOBOK, ITyH-
KTyalluu U Jpyrux HioaHcoB. [losToMy MHEHHE O TOM,
YTO JUIsl YCIEUIHOW IeHepaluy HeoOXOAMMO Halucarh
HECKOJIBKO KITIOUEBBIX CJIOB, M 3CKH3HBIH IPOEKT, OTBE-
YaroUIMH IMOCTABICHHBIM HJISSIM M 3a1a4aMm, OyJieT TOTOB,
a0CONMIOTHO OMmIKMOO0YHO. DTO JIEMOHCTPUPYET HpPUMEp
KanpcKOro MOMHOTO am3aiiHepa Xombl Axmen (puc. 7),
KOTOpasi B OJJHOM M3 CBOMX IIPOEKTOB IOKa3bIBAaET MPO-
LlecC TeHepalMu 3CKN30B Hekpocerpio Midjourney
(nnaTHBIA cepBUC, MCIOJIB30BAaHUE 3aTPYIHEHO HA Tep-
puropun Poccuiickoit @eneparyn).

Pucynok 7 — I'enepanuu u3odpaxeHuii no 3aganaoMy npomry B Heiipocetu Midjourney —
padoTsl Xoabl Axme[

CToNT OTMETHTB, YTO Ha OCHOBE OJIHOTO 3ampoca
MOXKET OBITh CO3/1aHO OECKOHEYHOE YHCIIO PE3yJIbTaToB,
U TIOJYYHTh MOAXOISAIINA MOKHO ITyTeM MHOTOYHMCIICH-
HBIX TeHepauuii. Paj cepBucOB, Takue Kak OecIiaTHbIC
n pocrynusle B Poccum DreamStudio by stability.ai,
Dream by Wombo, Fusion Brain moryr paborars, uc-
MOJNB3Yysl 3arpy’KeHHOE H300paKeHHEe Kak pedepeHc,
HarpuMep, UM MOXKET CTaTh CaMOCTOSATENILHO HapHCO-
BaHHBIA (op-3cku3. JlanpHelimas TBopueckas padoTa
HNMEET HECKOJIBKO Iy Tei pa3BUTHSL.

1. CocraBienue Kojulaka Ha OCHOBE pPe3yJIbTaToB
HelpoceTH.

Jnst Taxoil pa®oThl MOHAKOOUTCs 3HaHME rpaduye-
cKuX penaktopoB, Hanpumep, Adobe Photoshop Bmoi-
HE TOJXOIUT sl MOJOOHBIX 3anad. [lporecc Huuem
HE OTIMYaeTCs OT COCTaBJICHHs KOoJlaxed u3 m3o0pa-
YKEHHUH, HAMJICHHBIX B OTKPBITOM JIOCTYIIE WJIM B3STBIX
U3 JINYHOTO apXHBa, TOJIBKO CrCHEPHPOBaHHBIE M300pa-
XeHust OyIyT HanOoJiee TOYHO COOTBETCTBOBATH OXKUJ1a-

HUSIM aBTOPA.

2. JlopucOBBIBaHHE W BHECCHHE KOPPEKTHPOBOK
BO Cr€HEPHPOBAHHOE M300paKeHUE.

Just aToro Takxke HeoOXOAMMO HCIIOIb30BaHUE Ipa-
(pMUECKUX PEIAKTOPOB: PACTPOBBIX WIIM BEKTOPHBIX B
3aBUCHMOCTH OT 33JJaHHON CTHJIMCTHKH. 371€Ch TIOHAJI0-
0sTCsl HABBIKM pUCOBaHMS B 1HdpoBoii cpene. Hepenko
TaKUM 00pa3oM NPUXOAUTCS KOPPEKTHPOBATh IvIasa,
KOHEYHOCTH, NIPUYECKH — T€ YYaCTKH, C KOTOPBIMH HC-
KyCCTBEHHBI HWHTEIJICKT CIPABISICTCS XYK€ BCETO,
a TaKk)Ke CaMH DJIEMEHTHI KOCTIOMa, KOTOpbIE HEKOPPEK-
THO WJIM HEJIOCTATOYHO IOJHO OTPAXAIOT MICI0 JH3aid-
Hepa — b0 B cuily ocoOeHHOCTEeH paboThI cepBHca,
100 M3-3a2 HEAOCTATOUYHO TOYHOTO ITPOMTA.

3. CospmaHue 3cKH3a C MCIOIb30BaHUEM pedepeH-
COB, CT€HEPHPOBAHHBIX HEHPOCETHIO.

Hepenko mouck BH3yaJbHBIX NPHUMEPOB 3aHUMACT
MIPOJIOIDKUTENILHOE BPEMS, a JI0JTUE TIOMCKN OKa3bIBAIOT-
Csl HENIPOAYKTHBHBIMHU. B Takom ciydae m3o0paskeHus-
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OPHEHTHPHl MOXKHO TaKXe I'€HEpHUpPOBaTh C ITOMOIIBIO
ai-cepBHCOB M MHTEPIIPETHPOBATh X B CBOMX paboTax —
B IM(POBBIX WIN TPaJULHOHHBIX TeXHHKaX. [lomyueH-
HBIH 9CKHM3 TakMM 00pa3oM CO37aeTcs AW3aifHEepOM c
HYJISl, HO HICTOYHHKOM BJIOXHOBEHUSI BBICTYIIAIOT 3apaHee
TIOATOTOBJICHHBIE MTOAXO/SIINE H300payKeHUSL.

O mnepBoM W BTOpPOM BapuaHtax palOTBI C HC-
KyCCTBEHHBIM MHTEJUICKTOM pAacCKa3blBaeT Ha CBOEM
YouTube-kanane poccuiickuii niumocrparop Codbs Mu-
poeioBa: OHa MPAKTUYECKH PacCMaTpUBAET MEXaHU3MBbI
pabotsl Midjourney, ee HOBbIE BEpCHH 1 BO3MOYKHOCTH.
Takyke CTOUT OTMETHTB, YTO IIPU TAaKOM B3aNMOJICHCTBUH
C pa3IMYHBIMH ai-CEPBHCAMH HanOOJIee STHYHO YKa3bl-
BaTh COABTOPCTBO C UCIOJIb30BAaHHON HEHPOCETHIO.

B tperbeM cityuae MCKYCCTBEHHBIH MHTEIUIEKT I'eHe-
pHpYET Ha OCHOBE 33/IaHHBIX IIPOMTOB HEKOTOPYIO Oaszy
pedepeHcoB, H300paKEeHUH, KOTOPBIC BIIOXHOBIISIOT,
HAaIpaBJIAIOT, HO HE OTPAXAIOTCsl HANpsMYIO B paboTax
J3aiiHepa, ¥ IO3TOMY TaKylo TBOPYECKYIO paboTy MOX-
HO CYHMTATh CIMHOJIMYHOMN U CAaMOCTOSITEIIbHOM.

TEXHWUYECKAA 3CTETUKA U OU3ANH

Ha ocHoBe Bcero BBIIIEH3IOKEHHOTO CTOUT CEIATh
cienyronmii BeiBoA. Ilonroroska kaznpoB B cdepe au-
3aliHa, KOHCTPYMPOBAHUS M MOJCIMPOBAHUS W3JCIUH
JIETKOH MPOMBIIIJICHHOCTH, 00yBH U aKceccyapoB 00s13a-
TENIBHBIM 00pa30M JIOJDKHA BKJIFOYAaTh MHOTOTPAHHOE M
Pa3HOCTOPOHHEE NPAKTHYECKOE M3YUYEHHE TEXHHK H30-
OpasuTEIILHOTO ¥ IPUKJIAJHOTO UCKYCCTBA B aHAJIOTOBOM
" QpoBoii cpene.

OcoOeHHBII YIIOp CTOUT JieylaTh Ha TBOPYECKUE JIUC-
LUIUIMHBI, KOTOPbIE y4aT padoTarh ¢ LBETOM, (hOpMOii
W KOMIIO3UIKEH; (OPMHUPYIOT BHYTPEHHIOIO KYJBTYPY,
HaCMOTPEHHOCTh, KPEaTUBHOE MBIILICHHUE; JAl0T Oec-
YHCJIEHHBIE BO3MOXXHOCTH KOMOWHHUPOBAHMS TEXHUK.
HMcxonst MCKITIOUUTENBHO U3 TEXHUYECKHX BBOIHBIX, HE-
BO3MOXXHO pa3BHBaTh OTEYECTBEHHBIN an3aiiH. [loaTomy
TaK BaXXHO ITyTEeM CBOOOIHBIX KCIIEPHMEHTOB, OCBOE-
HUSI HOBBIX M300pa3nUTEIbHBIX CPEIICTB M IPUEMOB IIPHU-
WTH K HaCTOSIIIMM KpPEaTHUBHBIM HJIESIM, KOTOpBIC 3aTeM
OylyT aJanTUpOBaHBI IOJl PEAINH IPOU3BOACTBEHHBIX
BO3MOXKHOCTEH.
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TEXHWUYECKAA 3CTETUKA U OU3ANH
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Oc00eHHOCTH NPOEKTUPOBAHUS JU3aliHA J1JISI COBPEMEHHOTO

OpeHaa oexk/abl HA MIpUMepe pa3padoToK OpeHI0B

0eJIOPYCCKMX NPOU3BOAUTEIEH

M.B. Bopoxo6ko
BuTedckuii rocynapcTBeHHbIN TeXHOJI0THYecKkHii yHuBepcureT, Pecnydiuka Benapych
E-mail: 80336140140@mail.ru

Annoranmsi. B craree Ha mpumepe nu3aiiHa OenopyccKuX OpEeHIOB PaccMOTPEHBI OCOOEHHOCTH CO3aHUS
(DMPMEHHOTO CTHJISL JUIS YCIICIIHOTO MapKeTHHIOBOTO IPOJBM)KEHHS COBPEMEHHOTro Openpa oxexiabl. O0o3Haue-
HBl BO3MOXKHBIC OIIMOKH, KOTOphIE MOTYT OBITh JONYIIEHBI IPHU CO3JaHMM Jau3aiiHa Takoro OpeHma. Paccmorpen
BOINPOC HEOOXOIMMOCTH BBICOKOW KBadM(UKanMU an3aifHepa Uit CO3JaHusl OpeHaa ONEKIbl B COBPEMEHHBIX

peanusx.

KoaioueBble ciioBa: OpeH1 0feXk 1bl, BU3yaIbHBIN psijt OpeHia, JUHaMHYecKast alIeHTHKa, QUPMEHHBIN CTHIIb.

Fatures of Design for a Modern Clothing Brand Using
the Example of Brands Developments by Belarusian
Manufacturers

M. Vorokhobko
Vitebsk State Technological University, Republic of Belarus
E-mail: 80336140140@mail.ru

Annotation. Using the example of the design of Belarusian brands, the article examines the features of creating
a corporate identity for the successful marketing promotion of a modern clothing brand. Possible mistakes that
may be made when creating the design of such a brand have been identified. The issue of the need for a highly
qualified designer to create a clothing brand in modern realities is considered.

Key words: clothing brand, brand visuals, dynamic identity, corporate style.

Uepes BBIOOp MOBCEIHEBHOW M MTPA3HUYHON OJICK-
JIbI YEJIOBEK JIEMOHCTPHUPYET JAPYTHM JIFOISIM CBOM Ipei-
craBieHus 00 scretuke, uiocopun n obpase KHU3HH,
YPOBHE J0XO/a, IPUHA/UIKHOCTH K TOH WIM WHOM
CyOKyJIBTYpE, COIMAIBbHOM CTaTyce M MHOTOE JIpyroe.
[TosToMy mpM TPHOOPETEHHH MPEIMETOB KOCTIOMa
MOKyTIaTelIb MPEeX/e BCEro oOpaiaeT BHUMaHUE Ha TO,
TPAHCIUPYET JU OPEeH]] IPOU3BOANTEISI COOTBETCTBYIO-
MU MOCHII.

[okynarens BHawyajge UMEET MOTPEOHOCTb yOCIHUTh-
csl B TOM, YTO OJIEKIA ATOr0 OpeH/a B IIeJIOM JEeHCTBHU-
TEJIFHO CIIOCOOHA YETKO IepesiaBaTh JKeJaeMble UM CO-
LUajbHbIe CUTHaJbl. [lOoTpeGHOCTh 3Ta NMPHUCYTCTBYET
Ha TOJICO3HATEIEHOM ypOBHE, HO OHA CHIIbHAS M TIOYTH
HUKOIJIa HE WTHOpHpyeTcs: morpeduresnemM. OHa JT0IK-
Ha OBITH «3aKpbITa» OpPEHJO0M B MEPBOM TOYKE KacaHUSI.
W Tonmpko 3arem, B paMKax 3TOro OpeHJa IOTEHIHAIb-
HBIH MTOKyTIaTeNb Oy/eT pa3ouparbcs B MOJEIHHOM psijie,

KauecTBE TKaHH, COCTABE, Pa3MEPHOM psiJie U T. 1.

Bcé roBopuT 0 TOM, YTO B COBPEMEHHBIX PEATHAX
(u3nUecKre XapaKTePUCTHKH OACKIbl JTABHO YXKE HE
SIBJISIIOTCSI [IEPBOW 3HAYNMOM TOUYKOW KacaHHs MOKyIare-
15t ¢ Openyiom. XoTs1, 0€3yCIIOBHO, BIMSIOT Ha MPUHSTHE
pELICHHUS O MOKYIIKE.

JUis  BBICTpauBaHUS T'PaMOTHOM MapKETHHIOBOM
KOMMYHHKAIIMH TOTEHIMAIbHBIC ITOKYNATeIN OJIeK/IbI
(¥ CcOIyTCTBYIOIIMX TOBApOB) MOTYT U JOJDKHBI OBITH
pacripezieieHbl Ha pa3IM4HbBIC LEJEBbIE ayIUTOPHH.
YHuUBepcaNbHBIN OAX0J ¢ MHHUMAaJIbHOW IuddepeH-
nuanuei 1o BO3pacTy, IOy, Pa3MEpHOMY psay He
nopoiner. Hampumep, Oelopycckuii NMpOU3BOAWTEID
pelIMI 3armycTUTh HOBBIH OpeHI JETCKOM OJEK/IBI.
3a pa3paboTkoii 1u3aifHa JyIs 3TOro OpeHa OH 0OpaTHiI-
csi B cTyauro Openannara «/lanusaiin» (ButeOck) u yka-
3aJ B KaueCTBE KOHKYPEHTOB OEIOPYCCKHX IPOU3BO/IHU-
TeNel NeTCKOM omexk b (puc. 1).
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Pucynok 1 — CBogHasi KapTO4Ka JIOTOTHIIOB
OpeHI0B 0/1e:KIbI

Oj1HaKO IIPU COCTABJICHUN PAa3BEPHYTOTO BU3YaJIbHO-
TO psizia 3TUX OpEeH/IOB CTAJI0 OYEBHIHO, YTO HAa CaMOM
Jiene 9TH OpeH[Ibl CIeyeT pas3leiuTh MEXIy co00il Ha
JIBe TpymIIbl. M TOJIBKO B KaXKI0H M3 TPYII MOXKET UATH
pedb 0 KOHKYpeHIuH (puc. 2-3).

[MpoBenst aHanm3 KaxIOW W3 TPy, 3aKa34HMK -
3aifHa TOHSUI, YTO €r0 MHTEPECyeT KOHKYpeHTHasi Oopb-
0a 3a LeseBylo ayAnTOpUIo M3 nepBoi rpymmsl. [locie
Yero CHENUAINCTBl CTyanu «Jlaanzaitn», npuHAMas
3TO BO BHHUMAaHHE, KOHCTPYHPOBAIM BH3YyalbHYIO 000-

nouky Openpa. [lomaroBo ompenenuinn QpUPMEHHYIO
LIBETOBYIO MAJIUTPY HOBOro OpeHia (HeOecHo-romybast),
Xapaktep mpU(TOBOro HayepTaHMs JOTOTHIIA, HANPAB-
JICHUE CO3JaHMsI KOMIUIEKCa SJIEMEHTOB (DPUPMEHHOTO
CTWJISL U JIpyTHe€ MOMEHTHI, KOTOpbIe HEOOXOAMMO OBLIO
y4ecTb B IM3aiiHe HOBOTO OpeH/Ia MIMEHHO C TOYKH 3pe-
HUSl JaJbHEHIIEro MapKeTHHra B KOHKYPEHTHOH cpeje
YK€ CYIIECTBYIOLIMX B 3TOM PErHMOHE IPOU3BOAUTEICH.
Tak mosiBUiICS AW3aifH U1 HOBOTO OpeHJa IETCKOH
onex el «bamOuHm».

OTIEnbHO CTOUT OTMETUTh, YTO B CBS3U C YCHIICHH-
€M B IIOCIJIE/IHEE BPEMS CTPEMIICHHS K JIAKOHHYHOCTH B
J3aliHe, MapKeTHHIOBBIM 33j1ayaM OpPEHJIOB OJIEIK/IbI
CTaJIM YJOBJIETBOPATH XOPOILIO IPOpaboTaHHbIE IpUQ-
ToBble Jiorotunsl [1]. TTostomy i pazpaborku mpud-
TOBBIX HAuepTaHWI IPEIOYTUTEIHHO IIPUBJICKATh B
pa3paboTKy [u3aifHepOB, CHEUUAIM3UPYIOIUXCS Ha
cozganuu WpudToB. UTo 1 OBIIO CcAENAHO JUIS MPOSKTa
«bambunm» (puc. 4).

Jlo Hauana paboOTHI Ha/I NPOEKTOM JM3aiiHa HeoOXo-
JIIMO TIOJYYHTh OT 3aKazuyMKa Ju3aifHa 4eTko chopmy-
JMPOBaHHBIC MAPKETHHTOBBIE 3a]1a4M ISl 3TOro OpeHa.
[Ipexnae Bcero omucaHue IENEBOM ayIUTOPHH, Xapak-
Tepa OpeHja, ykazaHue IeHOBOro cermenra. C yderom
CHJIbHOM KOHKYPEHIIMHM Ha PBIHKE OJEK/Ibl 00s3arellb-
HBIM SIBJISICTCS MOJIyYCHHE OT MAapKETOJIOTOB 3aKa3uuKa

Pucynok 2 — Bpenabl o1e:k1bl — KOHKYPEHTBI, epBasi rpyImna
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Pucynok 3 — Bpenabl oge:kabl — KOHKYPEHTbI, BTOpas rpynna
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Pucynok 4 — Hosblii 6peny onexant «bamMOnHM», CO3IAHHBIN € Y4€TOM KOHKYPEHTHOI0 OKPY/KCHHS

CIHCKA OCHOBHBIX KOHKYPEHTOB HOBOTO OpeH/a OIeK-
Jbl. MajoBeposATHO, 4TO BbIOpaHHAsI MPOU3BOAUTENICM
HHUIIIA ellle He 3aHsTa. 1 Ba)KHO MOHSTH, KaK CIeaTh Tak,
4TOOBI B CBOCH HUILIC HOBBIH OpeH[| ObLT OHO3HAYHO OT-
JIMYHUM OT IPYTHX.

Ha mpaktHke 3TO MOXET BBINISICTh TaKUM 00pa-
30M. C MOMOIIBI0 HH(POPMALMOHHBIX PECYPCOB KOHKY-
pupyromux OpeHIOB coOUpaeTcsi MPUONTU3UTETbHBIN
obpa3 ux (GUPMEHHOTo CTWIsA. [ 3TOro BBIICISIOTCS
OCHOBHBIC CTHJICOOPA3yOIINE JIEMEHTHI: JIOTOTHII, Ta-
JHUTpa, MATTepHBl U T. 1. W onpenenstoTcs yxe 3anei-
CTBOBaHHBIC COYETAHHS LBETOB, IMIPUPTOBBIC TapHH-
TYpbI, MHBIC XapaKTEPHbIC CTHICOOpPA3YIOLIHE YCPTHI
OTaeNnbHO CTOUT OTMETUTb, YTO JIOTOTHI YK€ IaBHO HE
UTpaeT CTOJNb PEIIAFOLICIO 3HAYCHUS B KOHKYPEHTHOM
6oprbe, kKak 310 ObUTO paHee. OueHb BakKHA BCSI BH3Y-
anpHasi 000I04Ka OpEeHa B 1IEJIOM, B KOHKPETHBIX MPO-
SBICHUAX HAa HOCHTENsIX (upMmeHHOro ctuist. [lotomy
YTO MMEHHO TaK BOCIHPUHUMAECT OpEH] CpeIHecTaTH-
CTUYCCKHU TPEJCTABUTENb JIIO00H LEIeBON ayTUTOPUH
cerogus. M mosTomy He HHGOPMATHBHO CpPaBHCHHE
OpEH/IOB JIUIIb 110 JOTOTUIIAM.

Taxke omnpenensiercs yxe Cc(HOPMHUPOBABIIUICS
«BU3YallbHBIN SI3BIK», XapaKTePHBIA JJIS STOW HHIIH.
37ech BaXXHO MOYYBCTBOBATh, YTO SIBISICTCS MPOSIBIIC-
HHEM «BU3YaJbHOTO SI3bIKa», MOHSATHOTO M TPHBBIYHO-
ro JUisl LENCBOW ayIuTOPUH, & 4TO SIBISIETCS YepTaMu
(UPMEHHOTO CTHJISI KOHKYPEHTOB. «BU3yalbHBIN S3BIK»
OCBaMBACTCSI M HUCIONB3yeTcsi. HenpeMeHHO BBOASATCS
B JM3ailH HOBOTO OpeH/a 3HAKOMBIC U MOHSTHBIC Lese-
BOW ayJIUTOPHU BU3yallbHBIC KOJIbI, OCHUIbI, CHTHAIIBI.
A OT XapaKkTepHbBIX YepT Au3aiiHa KOHKYPEHTOB MAaKCH-
MajbHO «OTCTPAUBAIOTCS», CO3MAAIOT HOBBIA CHIIBbHBIH
SIPKHI 00pas.

Ha stom stane paGoTbl MOTYT OBITH JOIYIICHBI OC-
HOBHBIC OIIHOKH:

— s aHanmu3a OepyTcsl He HCTHHHO KOHKYPHUPY-
fomme OpeH bl

—  «BU3YQIBHBIH S3BIK», YK€ HPUBBIYHBIA IS
LIEJICBOM ayJJUTOPUU STOM HUIIHM, MOXKET OBITh NPHHST
3a CTHJIb KOHKYPEHTOB M OCTaBJIeH 0€3 BHUMAaHUS, 4YTO
BEJIET K IOTEpe XOPOIIO OTpaboTaHHBIX A(P(EKTHBHBIX
KOMMYHHKaTHBHBIX HHCTPYMEHTOB JIU3aifHa.

ONHO3HAYHBIX YETKUX KPHUTCPUEB JUISI OTIMYMS
MPOSIBJICHUH «BU3YaJIIbHOTO $I3bIKa» OT CTHIIMCTHKH
KOHKYpEeHTOB HeT. [ToaToMy ceromHsi Ha TEpBbIH IUIAH
BBIXOJUT KBAJM(HKAIMS CIICIHAINCTa, KOTOPBI B CO-
CTOSIHUM OLICHUTH BCE HIOAHCHI BH3YaJbHOW OOOJIOUYKH
OpeHJ]a B COBOKYITHOCTH, MCXOAs M3 NPOQeCcCHOHAIIb-
HOW «HACMOTPEHHOCTW» U JIMYHOTO OIBITAa PAOOTHI.

W ponb omnelTHOrO Au3aiiHepa, KOTOPBIA BEpHO Ha-
MIPaBIISICT M KypUPYET MPOIecC NPOSKTUPOBAHHMS H3ali-
Ha OpeH/ia Ha BCEX JTarax ¢ pa3BUTHEM TEXHOJIOTHH Oy-
JIeT TOJILKO BO3PacTaTh.

Korga ocHOoBHasi KOHIIENIMS BU3YaJIbHOH OOOJIOUYKH
HOBOTO OpeHJa ONEeXIbl CTAHOBUTCS IOHSATHOM M Ha-
YrHAeT oOpeTarh CBOM XapaKTEepHbIC YEPThI, MPUXOAUT
BpeMsi TopadoTaTh HaJl CO3AaHUEM ISl TOTO OpeH/a 1u-
HaMHUUYECKON aliICHTUKU.

Jdnst >ddexTuBHBIX NpomaXk OHEkKAbl TpeOyerT-
csl peryinsipHoe OOHOBJIEHHE BUTPHHBL He BaxHO,
peasbHOM — B TOUKE NPOAAXK, I BUPTYAJILHON — B CETH
nHTepHeT. Habop pa3paOoTaHHBIX 3JIEMEHTOB JH3aiiHa
JIOJDKEH TI03BOJIATH Ka4eCTBEHHO M OBICTPO pealu3o-
BBIBaTh 3Ty 3ajady. [Ipu sTom omHOOOpasue B qu3aiiHe
HocuTeneld (UPMEHHOIO CTWIIS M PAa3IMYHBIX KaHAJIOB
MpoABIDKeHUST OpeHna HemomycTumo. O4YeHb BaXKHO
YUUTBHIBaTh (PAKTOP CE30HHOCTH M YYTKO PEearnpoBaTh
Ha CTPEMHTENIbHOE M3MEHEHHE TPEH/OB B (POTOCTUIIH-
CTHKE, OOIIMX MOJHBIX TEHICHIMH, (opmax moxayu
MarepuasioB B COLCETSIX M Ha Mapkeriuieiicax. HaGop
pa3paboTaHHBIX JIEMEHTOB JHM3aiiHa JOJDKEH obecre-
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YUTh y3HABAEMOCTH TOPTOBOW MapKH Y IOTpeOHTels,
HO B TO € BpeMsI NOAJCPKUBATH y MOTPEOUTENS OLIy-
LICHUE HOBU3HBI, CBEKECTH pelieHuil. [loaTtomy peko-
MEH/IyeTCsl HUCIOJIb30BaTh AMHAMHUYECKYHO alJeHTUKY
Kak HanOoJiee peJIeBaHTHOE PELICHHUE ISl ITOTO.

Cepreit Mocskun, kyparop Bsicmeit Illxomst
bpenaunra, obpamaer BHUMaHHE Ha TO, YTO «IIPO-
€KTHUPOBAaHUE U HCIOJIb30BAHME JUHAMHUYECKOH aii-
JICHTHKH — 00Jiee OTBETCTBEHHBIN Mpolecc Juisl OM3He-
ca u jauzaitHepoB» [2]. DTO CIOKHOOpPraHU30BAHHAS
CUCTEMa, Il KOTOPOH HY’KHO CO3/1aBaTh HE TOJBKO JIU-
3aliH-MaKeThl, HO U MPaBUIIa, 10 KOTOPBIM AM3alH 10J-
XKeH (YHKIIMOHUPOBATh. YCHWIIMBAIOTCSI TPeOOBaHMS K
MOJTHOTE M KAauecTBy IMPHIAraeMoro K Au3aiH-Make-
TaM PYKOBOZCTBA MO (PUPMEHHOMY CTHJIIO. JTO eIe
OJHa MpPHUYMHA, 10 KOTOPOHW BO3pACTaeT 3HAYMMOCTb
y4acTusi B INPOEKTE IO CO3JaHMI0 Ju3aliHa HMMEHHO
BBICOKOKBAJTH(UIIMPOBAHHOTO CHELINAIIUCTA.

Ha pucyske 5 nokasan npumep CO3JaHHOH B CTyIUU
«Jlanu3aiin» NUHAMHYCCKON aiieHTHKH UIsi OpeHma
PYKOBOAWTENSI CTyAMH OalbHBIX TaHLEB AjieHbl Jlu-
ckoif. Ilog »TuM OpeHAOM ITAHUPYETCS BBITYCKATh
oliek 1y, 0OyBb M aKceccyapbl Kak JUIs 3aHSATHH Oaib-
HBIMU TaHIAMM, TaK I exeJHeBHON Hocku. Onexna
«OT ATIeHbI», KOTOPYIO MHOTHE CUUTAIOT JTMYHBIM THIOM
T10 CO3/IaHHIO MPUTATATEIIHLHOTO KEHCKOTro 00pasa.

Busyanuzanus neHHOCTEH JMYHOTO OpeHja AJICHBI
JIunckoil — 3T0 co3gaHue JIOTOTUIIA B CTUIIE apT-HYBO B
Kpyre 1o NpUHLUIY KOHCTpyKTOpa. Bce anemeHTs! no-
TOTUIIA MOTYT KaK OT/JEJIbHbIE KOMIIOHEHTHI IEMOHCTPU-

Pucynok 5 — lunamuyeckas aiijeHTUKA
1J1s1 OpeHia ogexabl «Ajnena Jlunckas»

TEXHWUYECKAA 3CTETUKA U OU3ANH

pOBaTh pa3HbBIC BUJBI TOBAPHBIX TPYIII, a TAKKe (HOPMBI
JIESITEIbHOCTH NEPCOHbI AJIEHBI, @ BMECTE COCTaBIATh
BCIO COBOKYITHOCTb JINYHOCTH. Bce a/eMeHTsl J0roTu-
ra TpeJCTaBJICHbl B 3aBepLIalomield U 0OBbEIUHSIOMICH
¢dopme kpyra, comsipHoro cuMBona. OtkpbiTas (opma
Kpyra Ipumiamaer K oOIEeHHIO U OTKPBITOCTH. B BU3y-
AJBHOM YaCTH JIOTOTHUIIA JIOMUHUPYOIIUM SIBJISICTCS KaK
€ro CTHJIb IPE/ICTABICHUS — H3BICKAHHBIH, JICTKUN U IO/~
YEepKUBAIOIINI )KEHCTBEHHOCTD, TaK U MIPUEM COCTaBIIC-
HUSI LIEJIOTO 00pa3a U3 HECKOJIBKHX 3JIEMEHTOB, KOTOPbIE
MOTYT OBITh UCIIOJIB30BAHbI 10 OT/IEIILHOCTH.

W310MHHKOH JIOTO, BEIpAXXEHHOH B (hOpMe U IIIacTHKe,
SIBJISIETCSI TO, YTO B LIEJIOM OH MPE/ICTABISIET YKpallIeHHE,
KOTOPOE€ MOXXHO M3TOTOBHTBH KaK CyBEHHUP IJISI TIPOJIBHU-
KeHust Openia (puc. 6). DTo MOXKET OBITH 3aKOJKa JJIs
BOJIOC, KYJIOH, OPEJIOK MJIM YTO-TO €IIE CTOJb )K€ [IEHHOE
W MHJIOC JUTS JKCHIIUH, CTPEMSIIUXCS HE TOJBKO JKUTh
HaCBIIEHHON NPO(ECCHOHANBHON JKU3HBIO, HO U 3200-
THUTBCS 0 cebe, OBITh KPACUBOH, YXO0XKEHHOH 1 310pPOBOH.
3HaK XOpOIIO 3allOMHHAETCS, BHI3BIBACT YYBCTBO 3aBEp-
MEHHOCTH (KPYT), OONBIIOro oO0beMa MpeACTaBICHUS
YCIIYT, YeTKOH HAaIlPaBICHHOCTH Ha LIEJIEBYIO ayAUTOPHIO.
OH BIUCHIBACTCS B KOHTEKCT DPEKIAMHOHN MPOIYKLUH
JUIsl 3TOTr0 OpeH/a u 00IagaeT MOTeHIUAIOM Il MHOTO-
KpPaTHOTO UCIIOJIb30BAHUS B PA3IHYHBIX BapHAIUIX.

Co3nanne Takoro OOJNBUIOTO KOJMYECTBA JM3aiH-
MaKeTOB, KOTOPBIE CErO/HsI HEOOXOAMMBI JUIsSl KOHKYPEH-
TOCIOCOOHOTO MPOBHKEHUSI OpEH/Ia OJICIKIbI HA PhIHKE
B YCJIOBHSIX MHOTOKAHAJIBHOCTH M TIOCTOSIHHON H3MEH-
YUBOCTHU MOJIbL, JIEFTKO OPraHU30BaTh C IOMOLIBIO COBpE-
MEHHBIX KOMIIBIOTCPHBIX TEXHOJIOTHI.

[locnenuue TeHAEHINY YKa3bIBAIOT Ha TO, YTO OOJIb-
oIyl 4yacte palboThl an3aifHepa CKopo OyayT BBIIION-
HATh Helpocetd. Ho m Ge3 3THX TEXHOJOTHHA HOBOTO
MTOKOJICHHSI COBPEMEHHBIE KOMITBIOTEPHBIC MPOrPaMMEI
B IOCJIE[IHUE TOABI MO3BOJSUIM TOMY, KTO HE SIBIISETCS

Pucynok 6 — BapuanT nu3aiina HocureJiei
¢upmeHHOro cTHIS 111 OpeHIa OeKAbI
oT AneHbl JInnckoi
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podecCHOHATIBHBIM JTU3alfHEPOM, CO3/1aBaTh BIIOJIHE
MIPUEMJIEMOTO KadecTBa (aiibl ¢ AU3ailHOM Ul TIepe-
Jla4d B IPOU3BOJCTBO HOCHUTENEH (MPMEHHOIO CTHIIS.
A JIOTOTHII OHJIAMH 3a 2 MHUHYTHI — YK€ JIaBHO OOBIJICH-
HOCTb.

OpHako ompeneneHue 3CTeTUYECKO LIEHHOCTU CO3-
JIaBa€MOI0 BH3YaJIbHOTO psijia, MpeayraiblBAHUE COOT-
BETCTBHsI Ju3ailHA MUPOOLIYIIEHUIO TIPEACTaBUTENSL
LEJIEBOM ayJUTOPUH, COIPSIKEHHE MOITy4aeMoro An3ail-
Ha ¢ MApKETUHIOBBIMU 33Ja4aMU, KOHTPOJIb HIOAHCOB —
JUIsL 9TOTrO MO-TIPEKHEMY HYKEH T'PaMOTHBIM CHELH-
amuCT-au3anHep.

Takum 00pa3oM, yCHEIIHBIII MapKeTHHI COBpEMEH-
HOTO OpeH/1a O/IeKAbl OCHOBAH Ha MOHMMAHHUHU TOTO, YTO
0JIeK/1a BBITTOJHSACT BaXKHYIO (DYHKIMIO CaMOIpe3eHTa-
LMY YEJIOBEKA B COLIUYME.

COOTBETCTBEHHO, KOMMYHUKATHBHAs 3a/1a4ya au3ail-
Ha OpeH/a OIeKIbl — MAKCHMAJIBHO OBICTPO ITOHECTH
JI0 TIOTCHIMAIBHOTO TOKYyIaTellsi MH()OPMAIHIO O TOM,
YTO UMCHHO 3TOT OpPEHJI CIIPAaBUTCS C 3aJ1a4eii camorpe-
3CHTAIMM ITOKYIATeNsl HAWIyYIInM oOpa3oM. JluzaiiH
MOYTH MTHOBEHHO JOJDKEH JIOHECTH OO CO3HAHHUS II0-
TpeOuTENs TO, YTO OPCH]] COOTBETCTBYET €r0 3alpocam
K OJICIKJIC IO PA3IUIHBIM IIOKA3aTEIsIM: KOM(OPT, CTHIIB,
Ka4ecTBO, TPAHCISILUS MHUPOBO33PEHUS, COLIMAIBLHOTO
cTaTyca WK COLMAILHOM POJIH, LIEHOBOM CEIrMEHT.

Jnst peanuzanuu ATOM KOMMYHUKATUBHOM 3ajia-
yn TpeOyeTcsi BhICOKas KBanudukarus nusaitHepa. OT
HEro TpeOyeTcsl ¢ MOMOIIBI0 KaK CICIHUAINCTOB, TaK
U TEXHOJIOTMH UCKYCCTBEHHOI'O MHTEJIJIEKTa BBICTPOUTD
BEPHYIO BU3YalIbHYI0 KOMMYHHKATHBHYIO CTPaTeruio
" pa3paboTaTh CIOKHBIA KOMIUICKC COOTBETCTBYIOIIHX
e 2JIEMEHTOB Ju3aliHa.
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VYIK 677.024.1 https://doi.org/10.24412/2617-149X-2023-2-50-55

Cnoco0 mosry4yeHust BU3yajabHOro 00beMHoro 3pdexra
HA OJJHOCJIOMHBIX TKAHAX

. A. Mupomrnuuenko, I 1. Toxydeesa, T.1O. Kapesa, U.C. bapabanmmukoBa
HNBaHoBCKHIl rOCyIapCTBEHHbIN MOJUTEXHUYECKUN YHHBepcuTeT, Poccniickas Menepanus

Pedepar. B Hacrosiiee Bpemsi B Au3aiiHE TEKCTHJIBHOW MPOAYKLIUHU IIUPOKOE PACIPOCTPAHEHUE MOIYUHIN
PHCYHKH, CO3JAIONIie BU3YaIbHBIH 3P dekT oobema. [IpoMbllieHHast peaau3anusi TAKHX PUCYHKOB Ha TKaHSX BbI-
TIOJIHSICTCS. B OCHOBHOM METOJAMH TedyaTH. ACCOPTHMEHT TKaHEH ¢ INCeBJOOOBEMHBIMH PHUCYHKaMH, CO3AaHHBIMU
METOJ[aMH TKa4ecTBa, HeOONbIION. J[is ero pacmmpenns He0OX0ANMO CO3/IaHNEe HOBBIX CIIOCOOOB MPOEKTUPOBAHMS
neperieTeHui. B 910l crarhe mpesiaraercsi croco0 MPOCKTUPOBAHMS MEPEIUICTEHHH OIHOCIOMHBIX TKaHEH, IMo-
3BOJISIFOILMH TIOJTy4aTh PUCYHKH C BH3yaJbHBIM 3((EKTOM INCEeBJ0OOBEMHBIX MOBEPXHOCTEH Ha 0ase neperieTeHui
amtac 5/3 u catuH 5/2. PaccMOTpeHa BO3MOXKHOCTH HU(POBOTO IMPEACTABICHUS NEPEIICTCHUH B BHUAE MaTPHIL
JBOMYHOTO Koia. Jist BceX INpEeUIOKEHHBIX METO/IOB aBTOpaMH pa3paboTaHbl aJITOPUTMBI M IpOrpaMMHOE 00e-
CHEUCHHE O MX aBTOMATU3MPOBAHHON peanu3anuu Ha s3blke nporpammupoBaHuss MATLAB®. IlpencrasieHst
IIPUMEPBl MAKETOB BUPTYaJbHBIX TKaHEH M (OTOrpadMy HM3TOTOBJIECHHBIX OOPa3LOB TEKCTHIIBHBIX ITOJOTEH C
3D-s¢dexrom. OnpeeneHsl coueTaHus IBETOB OCHOBHOM M yTOYHOW NPSDKH, TTO3BOJISIIOIINE IOCTHYb HANOOJBILETO
ICeBJ000BEMHOTO0 (P eKTa.

KaioueBble ciioBa: 01HOCIIOWMHBIC TKAHH, BU3yanbHbIH 3D-adexT, nnppoBoe mpoekTupoBaHue, omn-apT, MaTpUIla
HeperUIeTeHUs.

Method of Obtaining Visual Volumetric Effect
on Single-Layer Fabrics

D. Miroshnichenko, G. Tolubeeva, T. Kareva, 1. Barabanshchikova
Ivanovo State Polytechnic University, Russian Federation

Abstract. Nowadays in the design of textile products the drawings creating visual effect of volume are widely
spread. The industrial implementation of such designs on fabrics is carried out mainly by printing methods. The
range of fabrics with pseudo-volume patterns created by weaving methods is small. To expand it, it is necessary to
create new ways to designing weaves. This article proposes a method of designing weaves of single-layer fabrics,
which allows to obtain patterns with visual effect of pseudo-volume surfaces on the basis of satin 5/3 and satin 5/2
weaves. The possibility of digital representation of weaves in the form of binary code matrices is considered. For all
proposed methods the authors have developed algorithms and software for their automated realization in MATLAB®
programming language. Examples of virtual fabric layouts and photos of the produced samples of textile fabrics
with 3D effect are presented. Combinations of colors of the main and weft yarns that allow to achieve the greatest
pseudo-volume effect are determined.

Key words: single-layer fabrics, visual 3D effect, digital design, op-art, weave matrix.

AHaJn3 COBPEMEHHBIX TPEH/IOB B TEKCTHIIE M OJICK-
JIe TIOKa3bIBACT, YTO MEPCIEKTUBHBIM SIBIISICTCS] HCIOJb-
30BaHUE B NPHHTaX IeOMETPUYECKUX PUCYHKOB U (u-
ryp [1]. OnHuM U3 UHTEPECHBIX HANPaBICHUH SABIISETCS
W3rOTOBJIEHHE TEKCTHJIBHBIX MOJOTEH C Ppa3InudHBbIMU
PHCYHKaMH B CTHIIE OIT-apT (0T aHmmickux cioB Optical
Art). DTOT CTHIIb OCHOBaH Ha OCOOCHHOCTSIX BOCIPHSITHS
IUIOCKMX W TPOCTPAHCTBEHHBIX (DUTYp M Ha CO3IaHUM
ICeBJ00OBEMHOTO0 (P eKTa.

MHorue U3BECTHBIE AU3aHEPHI BBITYCKAIOT KOJIICK-
UM OAEXKIIBI, B KOTOPBIX HCIIONB3YETCSl CTHIIb OI-apT.

B Becenneir xomreknuu 2022 roga Ilako PaGanH wuc-
MOJIb30BaJl TCOMETPUYCCKHEC TPUHTHI, CO3MAIOIINE pa3-
JIMYHBIC IICEBIOOOBEMHBIC ONTHYCCKHE WLTIO3HH [2].
HHTepecHOe IPUMEHEHUE 3TOTO CTHIII MOXKHO YBUJICTh
B komrekuuu RESORT 2022 or Stella McCartney [3]
W npuHTaxX oT MoxHoro noma Splash by Lo [4]. Ctuib
om-apT BOCTPeOOBaH MpU OQPOPMIICHHU HWHTEPHEPOB
MOJIOZIC)KHBIX Kae, JKUIBIX KOMHAT, CAJIOHOB TpaHC-
MTOPTHBIX CPEIICTB, TPEAMETOB CTOJIOBOTO H IIOCTEIFHOTO
Oexbs, I3aiHEPCKOM OJCKIBI B MebemnH [5].
[ceBnooObemHBIN 3ddekT oTHOCHTCS K 0000mIeH-
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HOMY TOHSITHIO, OIIPEAEIIAIONIEMY CIIOCOOHOCTh YeloBe-
Ka BOCIPHHUMATH DIyOMHY M 00beM mpeaMeToB. Yacto
€ro CPaBHUBAIOT C OJM3KHUM ITOHATHEM TaK Ha3bIBAEMO-
ro 3D-3¢dekra. Ha Tramsx 3D-m300pakeHHEe MOXKHO
MOJIYYUTh METO/IaMM TKauecTBa 3a CUET IEPeIUICTCHHS
HUTEH Kak MHHUMYM JByX 11BeTOB. [IpnmMeHeHue mero-
JIOB TKauecTBa JUIsl ITOJNYYEHUs! MCEBIOOOBEMHBIX pPH-
CYHKOB Ha TKaHU OyJeT MMeTh Haubojee BhIPAKECHHBIH
3D-3¢dext no cpaBHEHUIO ¢ TaKHM € PUCYHKOM, I10-
JIy4EeHHBIM METOJ0M Ttedaru. OOBSCHACTCS 9TO TEM, UYTO
TKaHBI PUCYHOK, KPOME CaMOTr0 H300paXEHMs, NUMEET
ele 1 pesbeHyI0 CTPYKTYpY HOBEPXHOCTH ITOJIOTHA 32
CUET OJHOBPEMEHHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IIe-
peIIeTeHNH, YTO YCHIIUBACT MICEBJO0OBEMHBIN (P PEKT.

[enbro naHHOW paboTHI sBIIsIETCS pa3pabOTKa HOBBIX
METOJIOB KOMITBIOTEPHOTO IPOSKTUPOBAHUS TIEeperLie-
TEHUH OJHOCIIOWHBIX TKaHEH, MO3BOJISIIOLUIMX TOJIydaTh
PHCYHKH C BH3YaJbHBIM 3(P(EKTOM ICeBI00OBEMHBIX
MIOBEPXHOCTEH.

Jlnst aBTOMaTH3MPOBAHHOIO ITPOEKTUPOBAHMS Iepe-
IUIETCHUH MCHOJIB30BaHA CHCTEMa NPOrPaMMHUPOBAHUS
MATLAB® R2015b ver. (8.6.0.267246) u wmarpuu-
HBIH METOJ TIPEICTABICHHUS IIEPEIUICTCHUH TKaHH.
DO(dpeKTHBHOCTh TNPUMEHEHHS O3TOHW IPOrpaMMbl B
IIPOCKTUPOBAHUM M pacyeTe IapaMeTpoB IepervieTe-
HUH moaTBepxknaercst paboramu Jiraskova P, Gu D. u
Wang W [6, 7]. Meton npeactaBieHusi OAHOCIOMHBIX
NeperieTeHUH TIPY MOMOIIN MaTpHIl, IIPH KOTOPOM OC-
HOBHBIM M YTOYHBIM II€PEKPHITHSAM HUTEH NpHCBaUBa-
ercst ko | u 0 COOTBETCTBEHHO, pacCMOTpPEH B padoTe
[8]. Iepennerenue paccMaTpuBaeTcss Kak IBYXMEpHas
Marpuia, B 00O3HAUCHWHM KOTOPOH CTpPOKa COOTBET-
CTBYyeT YTOYHOM HHTH, a CTOJOEI — OCHOBHOH HHTH.
[Mpumep mnpexacraBineHust INeperuieTeHUd amiac 5/3 wu
caTHH 5/2 MPUBEJCH HA PUCYHKE 1.

B r

Pucynok 1 — CxemaTnueckoe npeacTaBjieHHe
nepernJieTeHnii: a — rpagpuyeckas cxema neperiere-
HH{ aTiac 5/3; 6 — MaTpuna nepenieTeHus
ariac 5/3; B — rpaguueckas cxeMa nepensieTeHus
caTuH 5/2; r — MaTpPULA NepelvieTeHus CaTHH 5/2

TEXHWUYECKAA 3CTETUKA U OU3ANH

Jl1 IpoeKTUpOBaHUS HOBBIX NEPEIUIETEHUH HCIIONb-
30BaHO YIPOILIEHHOE MPEJCTABICHUE IAIEYHOrO Mepe-
TUIETEHUS], CXEMAaTHYHO NPE/ICTaBICHHOE Ha pHCYHKe 2 0.
IIpu 5TOM HECKOJIBKO MUKCENEH MCXOJHOIO Meperere-
HUs (panmnopTa) 3aMeHsIeTCsl O{HOH LIANIKOH, IBET KOTO-
PO COOTBETCTBYET LIBETY MAaKCUMAaJIbHOIO YHCIIA MUKCE-
JIel BHYTPH LIAIIKH.

a S

Pucynoxk 2 — lllameynoe nepenjierenne:
a — rpajguyeckas cxeMa InepenieTeHH;
0 — ynpoméHHas cxeMa nepernieTeHust

ABTOpBI MPEAIOKWIN CHOCOO MPOESKTUPOBAHHMS TIe-
perieTeHni ¢ BU3yabHbIM 3((heKToM 1ceB1000beMHbBIX
monychep [9]. dusg co3maHus pasIUYHBIX BapUAHTOB
Takux ¢uryp ObLIO pazpaboTaHo mporpamMMmHoe obecrie-
yenue. [Ipy MPOEKTHPOBAaHWM HOBOTO MEPEIICTCHUS B
IporpamMme IoJIb30BaTelb CO3/IaeT MOJIENb HIANICYHOTO
MepeIIeTeHHs, pa3Mepbl KOTOPOTrO B ITUKCENISAX PaBHEI
parmopram 0a30BBIX MEPEIVICTEHHH C pa3MEPHOCTHIO B
HUTSIX, 33/1aBasCh CICAYIOIUMH IapaMeTpaMu:

—  IUMPUHA U BBICOTA KaXK/IOH IAIIKHU C pa3MEpHO-
CTBIO B HUTSIX;

—  KOJIMYECTBO Iap IO MIMPUHE U BBICOTE PaInop-
Ta MEepeIIeTeHHS;

—  BHJ IIEpEIUICTeHUs ISl TEMHBIX M CBETJIBIX IIa-
1IIEK;

— B nonycdeps! (BBITYKIIast WIX BOTHYTAas);

—  KOOpPJMHATBI IIEHTPA OKPYXKHOCTH (X .y );

—  paauyc OKpy>KHOCTH (R).

B cooTBeTcTBHU € MOZIEIBIO HCXOAHOTO HIAIICYHOTO
oJIst IporpaMma (POpMHUPYET MaTPUILy [[BETA TOUYEK HC-
XOJJHOTO IIAIIEYHOTO I10JIsl, 3aII0JTHEHHYIO 3JIEMEHTaMH,
paBHbIMU | (Ju1s TeMHBIX mamek) win 0 (st CBeTIbIX
mamek). [ popmupoBanus n3zodpakeHus: noirycde-
pBl IIporpamMMa BBIIIOJHSET IpeoOpazoBaHust (GOpMbI
[IaIIeK, HaXOAALIMXCS BHYTPH OKPY>KHOCTH, TI0 YIIPO-
LIEHHOH cxeme neperuieTenus (puc. 3 a).

Touka O (x,,y, ) Ha PUCYHKE 3 — 5TO LIEHTP OKpYk-
HocTH. Kakplil MUKCenb 3aJaHHOTO IBETA WCXOIHOTO
N300paKEHHsT U3MEHSET CBOM KOOPJIMHATHI MOJIOKEHUS
IIPY MIOCTOSTHHOM YTJIE OTHOCHUTEJIBHO IIEHTPa OKPY>KHO-
CTH.

[Iporpamma ¢opmupyer Mmarpuily D(Ry X R) =
= (dj,l)Ry « z, DACCTOSIHUA OT IIEHTPa OKPYKHOCTH JI0
KaXXJ0ro MUKcels rpaduyeckoil cXxembl, HaxOJsIIero-
csi B CTpoke j M crojibue i. Pa3mepsl MarpuIisl paBHEI
pasMepaM parrmopra IMPOSKTHPYEMOTo IEpeIICTeHHS.
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Pacuer 3HaueHHM SIIEMEHTOB MATPHUI[BI BBIMOIHSIETCS
o hopmyore:

(M

Jnist mukcenel, Jexanmx 3a npeesiaMi OKpYys>KHO-
CTH, MECTOIIOJIOKCHNE M MX I[BET OCTAIOTCSd HEU3MEH-
HBIMH. J[J1s1 IMKcenei, HaXOAAINXCSl BHYTPH OKPY>KHO-
CTH, IPOTPaMMa BBITIOJIHSCT CIICYIOUIHE ICHCTBUSL:

—  BBIYHCIISICT pacCTOsiHUE d OT LIEHTPa OKPY)KHO-
ctu — touku O (X, y,) 10 TEKyIero mukcens A (xj, »,)
(puc. 3 a);

—  ompenenser  HOBOE
A—-A, (xjn, v,,) (puc. 3 0);

—  TIPUCBaMBaeT LBET MUKCENS A TTHKCEmo A, .

Jlanee nporpamMMa BBITIOJNHSET JBYMEPHYIO aIIpOK-
CHMAIIMIO JJaHHBIX Ha NPSIMOYTOJBLHOW ceTke. Jlyist Bek-
TOopa abcuucc BBHIOMpaeT HOMEpa HUTEH OCHOBBI, IS

ITIOJIOXKCHHC TIUKCECIIA

AX,Y)
d
R
0(x,Y,)
a

BEKTOpa OpAMHAT — HOMEpa HUTEH yTKa, JUIi JAByMep-
HOTO MaccuBa allUIMKaT — MaTpHIly LBETOB MCXOJHOM
CXEMBI TI€peIUICTeHUs. VIHTEepIonsuus BbITOIHICTCS
noauHoMaMu (-0l CTEereHW IO COCEAHUM IMHUKCENSM,
0 METOIy, OmHucaHHOMY B pabote [11]. Pesymbrarsr
peoOpa3oBaHMsl YIPOILIEHHOH CXEMBI II€PEIUICTEHUS
MIpEe/ICTaBIICHBI Ha PUCYHKE 4 a.

Janee nporpamMma (popMUpYyeT MaTpUIly IeperJiere-
HUSI, B KOTOPOH JJIsl €IMHUYHBIX 3HAYCHUI 3JIEMEHTOB
MIPUCBAaMBACT 3HAYCHUS HIIEMEHTOB MaTpHUIlbl 0a30BO-
rO TepervIeTeHNs aTiaca WK OCHOBHOM CapiKH, a JIs
HYJICBBIX TIPHCBAMBACT 3HAUCHUSI HJIEMEHTOB MaTpHIIBI
0a30BOro IEpeIvIeTeHHs caTHHA WM YTOYHOH CapiKu.
[lo naHHBIM 5TOH Marpuubl IporpamMma (OpMHUpPYET
rpaguyecKyro cxemy IeperieTeHus Tkanu (puc. 4 0).
Ha pucynke 4 B npencraBieH yBEeJIHMYCHHBINH QparMeHT
JuIst 6oJiee JIeTaIBHOTO NMPOCMOTpa CTPYKTYPHI TIeperuie-
TCHHSI.

A(x,Y)
A (X, Y,)
0(x,Y,)
6

Pucynok 3 — IIpyHumn nepemenieHust MUKceJeid BHYTPH OKPYKHOCTH:
a — MepBOHAYAJIbHOE MOJI0KeHHE TUKCeJIsi; 0 — HOBOE MOJI0KeHHe MHKCeIs

a 0

Pucynok 4 — Ilepensierenue noaycgepsi:
a — yIpoIIeHHas cXeMa NeperuieTeHns; 0 — rpadpuyeckasi cxema nepenJjeTreHus,
B — YBeJHYCHHBIH ¢parMeHT nepenieTeHus
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Ha TkamkoM TpeAnpHATHU MPOBEACHA ITPOMBIIII-
JICHHAsl anpodanus pa3pabOTaHHBIX METOIOB IMPOCKTH-
pOBaHUS HOBBEIX IeperuieTeHuid. M3roToBienue odpas-
LIOB ocymecTBiaeHo Ha craHke Picanol Omni Plus 800,
OCHAIIICHHOM JKaKKapZ0BOH MaIlIuHOI Bonas
M1J2-28h800-LT.

Bun ucnonszyemoit npsiku:

—  OCHOBHAs MpsDKa — OJUHOYHAS, XJIOMYaroOy-
MaykHasi, OTOeJIeHHAs,

—  yTOYHas MpshKa — OMUHOYHAS, XJIOMYaTo0yMaK-
HAasi, OKpAIlICHHAS B YUCPHBII [[BET U CHHUH IIBET.

Bce 00pasibl H3roTOBICHBI C OAMHAKOBBIMH MTapaMe-
TpaMH TPSHKH M HACTPOWKOM TKAI[KOTO CTaHKA, OCHOB-
HBIC U3 KOTOPBIX IIPUBEICHBI B Ta0MUIE 1.

Tabauua 1 — OcHOBHbIE JaHHbIE IO MpsKe U
napaMeTrpaM TKalKOro CTaAaHKa

HaumeHoBaHMe mMapamMeTpoB 3HaveHust
JluneiHas MIOTHOCTH OCHOBBI, T, TEKC 27
JIuneiHast IIIOTHOCTB yTKa, Ty , TEKC 27
Yucno nureit Ha 10 cM o ocHoge, P, 320
HUT./IM
UYucno mureit Ha 10 cM 10 yTKY, P, 320
HUT./IM
YpaboTka HUTEH OCHOBBI, @, %o 8,1
YpaboTka HUTEH yTKa, a, % 7,9
[ToBepxHOCTHAS MIIOTHOCTH TKaHU, (' ,

5 e 224
r/m
CKOpPOCTh BpalleHus TJIABHOTO Baa 300
cTaHka, 1, 00./MHH.
Harspxkenue ocHoBbl, H, kH 3,6

[Ipn w3roToBneHnM 00Opa3LOB TKALKUH CTaHOK C
YKAKKapJOBBIM 3¢BOOOPA30BATEIIbHBIM MEXaHN3MOM ObLI
3anpaBiieH OeNbIMA HHUTSIMH OCHOBBI M YTOYHBIMH HH-
TSIMM pa3JIM4HBIX [BeTOB. Ha pucyHke 5 mpencraBiieHb
¢ortorpaduu M3roTOBIEHHBIX 00pa3IOB, B KOTOPBIX HC-
M0JIb30BaHa yTOYHAs HUTh YepHOro 1Bera (puc. 5 a, 0),
u cuHero 1gera (puc. 5 B, T). [Ipu usrorosnenun odpas-
LIOB 3aTPyAHEHHH B pabOTE TKALKOTO 00OpPYIOBaHUS HE
BO3HMKJIO. DTO IMOATBEPXkJIACT BO3SMOXKHOCTH OBICTPOM
CMEHBI aCCOPTHMEHTA BBIITYCKAaeMOW MpPOIYKIMH, 0Oe3
JIOTIOTHUTEIBHON TEXHOJIOTUYCCKOW HACTPOHKH 000py-
JIOBAHMSI.

TEXHWUYECKAA 3CTETUKA U OU3ANH

B r

Pucynok 5 — ®ororpadun n3roToBJIeHHbIX 00pa3LoB
TKaHel: a — ¢ YePHbIMHU YTOYHBIMU HUTSIMU;
0 — yBeJIMYCHHBIH ()parMeHT;
B — C CHHUMH YTOYHBIMH HUTSIMH;
I — yBeJIU4eHHBIH parmMenT

[Iposenennslit onpoc 6onee 100 pecrioHIeHTOB TO-
KazaJl, 4To HauboJee SipKoe N KOHTPACTHOE OTOOpayKeHUE
3D-pucyHka Ha TKaHH IOJYYEHO HPH HCIIOIb30BAHUH
YEePHBIX U CHHUX YTOUHBIX HUTEH.

BaxxHBIM IIpU MIPOM3BOJCTBE TaKMX TKAHEH SIBIISIET-
Csl HAJMYUE M TPABHIBHOEC MECTONOJIOXKEHUS KasKHOH
HUTH OCHOBBI M yTKa. OTCyTCTBHE MM J00aBIICHHE B
NeperIeTeHHE JIOTTOIHUTENBHBIX HUTEH WITH UX JJIEMEH-
TOB NPHUBEJET HE TOJIBKO K ITOTEPE IETOCTHOCTH TKaHH
n o0OpazoBaHMIO Je(eKTa, HO U K IOTEPEe BU3YaILHOTO
Boctipusitist  3D-addekra. Ilostomy mnpm BbeipaboTke
TaKUX TKaHEH HEOOXOJMMO CJIEIHMThH 32 BOZHUKHOBEHU-
€M CTPYKTYpHBIX W3MEHEHHH, /sl Hauboiee OBbICTPOro
1 TOYHOT'O MOWCKA KOTOPBIX PEKOMEH/I0BAHO MPUMEHSITH
cpezactsa mudpoBoro pacrno3HaBanus aedextos [11].

[IpennoxxeHHBIH CIIOCOO KOMIBIOTEPHOTO IMPOEKTHU-
pOBaHMsI TeEperyieTeHHH, OCHOBaHHBIA Ha IpeoOpaso-
BaHMM HWCXOJHOTO WIAIICYHOTO IEPEIUICTEHHs, MOXET
OBITH pacnpoCTpaHEH M Ha JIpyrHe reoMeTpUYecKue, a
TAKKe CIIOKHBIC KPUBOJIMHEWHBIC (DUTYPBHI, YTO 3HAYHU-
TEJIBHO PACIIMPHUT aCCOPTUMEHT OIHOCIOMHBIX TKaHEH.
BrInonHeHHbIE MCCIIEIOBaHUS MOTYT OBITH IOJIOKCHBI
B OCHOBY pa3pa0OTKH HOBBIX METO/IOB, AJTOPUTMOB
W TIPOrPaMMHBIX KOJOB IOCTPOCHHUS TEPEIUICTEHHH C
MCeBI000BEMHBIM 3(h(HeKToM.
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HccaenoBanue UCnoib30BaHUs 3aKOHOB (hOPMAJIbLHOMI
KPacoThbl B TPAJUIIUOHHOM KOCTIOMe Hapoaa OpokeH
B Kurtae

Csortyn Tan, I3saxysii IInn
Hunuxapckuii ynusepeutet, Huunkap (Kuraii)
E-mail: 420013306@qq.com

Annoranus. TpagunuonHas onexna Hapoma Opoker B Kurae — 3T0 0TOOpa)KCHHE 3HAHWH W MPEICTABICHHUN
Hapoaa OpoKeH 0 MHUpe NPUPOAbl B UX UIUTEIbHON COLMAIBHON KU3HU U MPOU3BOJCTBE, & TAKKE peaIbHBIX dMO-
uuii. B 1aHHOM paboTe ¢ TOUKU 3PCHUS XYI0KECTBEHHON KOMITO3UIINHY JH3aiiHA YTOUHSACTCS UCCIICTOBAHUEC (POPMaTh-
HOTO 3aKOHA KPacOThI KATAHCKOTO OPOYCHCKOTO y30pa OICKIIbI, 0000IIAOTCS ATh aCIIEKTOB (POPMATIHHOTO 3aKOHA
KpacoTbl, UCTIOJIb3YEMbIX B OPOUECHCKOM TPAJAUIIMOHHOM Y30p€ OZEK/Ibl, BKIIOUas U3MEHEHHE U €IMHCTBO, KOHTPACT
U TapMOHHIO, PUTM U puMy, CUMMETpHIO u OanaHc. VcciieoBaHue XyTOKECCTBCHHBIX OCOOCHHOCTCH TpaluIlv-
OHHBIX MoOjeJel ofeXIbl dTHUUEeCKoH Tpymibl OpokeH B KuTae He TOJNBKO UrpaeT pojib HAacleACTBa JUIsl pa3BUTHS
COOCTBCHHOM 3THHUYCCKOW TPYIIIBI, HO M HTPACT MOJOKUTECIBHYIO POJIb B CONCHCTBUHM MOJICPHU3ALUN KUTAHCKOTO
HaIMOHAJIBHOTO KOCTIOMA.

KaroueBrnle ciioBa: OpOKeH, MOTHBBI OACKbI, (bOpMaJ'H)HBIC 3aKOHBI KPACOTHI.

Research on the Utilization of the Laws of Formal Beauty
in the Traditional Costume Patterns of the Oroqen People
in China

Xiaotong Tang, JiaHui Ping
Qiqihar University, Qigihar (China)
E-mail: 420013306@qq.com

Annotation. The traditional dress pattern of Orogen people in China is the mapping of Oroqgen people's knowledge
and understanding of the natural world in their long-term social life and production, as well as the real emotions.
In this paper, from the point of view of artistic design composition, the research on the formal beauty law of Chinese
Orogen clothing pattern is refined, and five aspects of formal beauty law used in Orogen traditional clothing pattern
are summarized, including change and unity, contrast and harmony, rhythm and rhyme, symmetry and balance.
The Research of the artistic characteristics of traditional dress patterns of Orogen ethnic group in China not only
has the role of inheritance for the development of their own ethnic group, but also has a positive role in promoting
the modernization of Chinese national costumes.

Key words: Orogen, dress motifs, formal beauty laws.

Citation:

China has been a multi-ethnic country since ancient
times. After the founding of the People's Republic of
China, there are 56 ethnic groups officially recognized
by the central government, Orogen is one of the 56 ethnic
groups in China. In the Far East of the Russian Federation,
there are also Orogen people, who are called OROCHI
in Russia. Due to the overlap of ethnic settlement, the
Orogen people in Russia are no longer an independent
ethnic group, but have been integrated with the Nanai
people in Russia.

The Orogen of China is an ancient Tungus ethnic
group in the northeast of China, they are a less populated
ethnic group with migratory hunting as their main way
of life, they have been living in the large and small
Xing'anling areas of China for generations, they are
called "mountain people" and "reindeer people", because
roe deer skin used by them is called OROCHI. Their roe
deer skin making skill was listed as one of the topics in
national intangible cultural heritage program in 2008.
The dress art style of Orogen ethnic group, which is
mainly based on hunting culture, shows the special
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custom culture and historical background of this ethnic
group. It also reflects that the living environment of
Orogen people is relatively closed, and the development
of their dress art is extremely slow. Therefore, the
study of Orogen's traditional dress pattern art features
not only has the role of inheritance for the development
of their own ethnicity, but also has a positive role
in promoting the modernization of China's national
costumes.

Main article:

Pattern refers to some kind of artifacts of the shape
of the structure, color, ornamentation process and pre-
designed construction plan, made of drawings, commonly
known as pattern. Patterns as "organized meaning" of the
object, through the visual effect of human perception,
adapts to the choice of the human visual system to bring
people psychological pleasure. Orogen traditional dress
pattern is Orogen people's knowledge and understanding
of the natural world in the long-term social life and
production, as well as the mapping of the real emotions
from their hearts, Orogen traditional dress pattern
develops along with the change of Orogen people's
aesthetic interests, and has experienced the development
process from figurative to abstract, from a single graphic
to the innovative graphic created according to their own
aesthetic consciousness at a later stage. Due to the special
living environment of Oroqgen people, the materials of
Orogen traditional costumes are mostly based on animal
fur, so their costume patterns are usually relatively rough
and bold, with strong three-dimensional aesthetics, and
their production methods are mainly used in the form
of appliquéd fabrics, embroidery, bead embroidery,
etc. These forms are simple and clear. The expression
of these forms is simple and clear, and has a strong
degree of recognition, which creates the overall shape
of Orogen traditional clothing as simple and natural, and
has the unique temperament of the hunting nation in the
mountains and forests, as shown in Figure 1.

Formal beauty law is the summarization and abstract
generalization of the experience of human beings in
the process of creating the beauty form and beauty
law. Mastering the formal beauty law can make people
more consciously use it to express the beauty content
and achieve a high degree of unity between the formal
beauty law and the beauty content. The traditional
costumes of Orogen people in China show the special
aesthetics of Orogen people. Based on the results of data
collection and field investigation, the research in this
paper has refined the laws of formal beauty used in the
art of Orogen clothing pattern from the perspective of
artistic design composition, and summarized the
following four aspects:

1. Change and unity.

Orogen traditional dress pattern is rich, varied and
complex, which not only gives people a sharp and strong
sense of visual impact, but also maintains the visual unity
of the dress as a whole. Due to the use of this formal
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Figure 1 — Oroqgen traditional fur clothing

beauty law, it increases the vividness and composition
beauty, avoids monotony and dullness. It gives the
whole pattern design composition main, secondary
and orderly depth, so as to create the visual effect of
coordination, richness and completeness. For example,
the Orogen satchel is usually decorated with large-area
pattern, as shown in Figure 2. This large-area pattern is
usually composed of several different patterns selected
and located in a unified way, which not only makes the
clothing more natural and unified, but also strengthens
the visual impact and decorative aesthetic implication of
this national costume.

2. Contrast and harmonization.

Orogen traditional dress pattern usually combines
several visual elements with great contrast to create the

Figure 2 — Oroqgen Satchel
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feeling of the distinct and strong difference between
the elements. These elements also have the basic
fusion to make the pattern of Orogen traditional dress
more prominent. The visual effect is more distinctive
and it shows the formal aesthetic law of the clothing.
An example is the contrast of thickness of patterns on
Orogen traditional women's gloves (Fig. 3): you can
see the contrast of warm and cold colors of embroidery
yarn, the contrast of how different materials feel — fur
and bright color satin. All of these features are the
beauty of the contrast and reconciliation of Orogen
traditional dress pattern design composition.

Figure 3 — Colorful embroidery on gloves

3. Rhythm and rhyme.

Rhythm in the composition design refers to the
same visual elements of continuous repetition of the
sense of movement. Simple combination of repetitions
is monotonous, it is made by the regular changes in the
image arrangement, so that it creates a kind of melody
similar to music and poetry, known as rhythm. The
rhythm formal beauty and rhyme is mainly embodied
in the use of Orogen's dress pattern in the late period.
After the cloth, satin and colorful silk threads were
imported to Orogen area, it put new vitality into the
robe culture. The silk cloth is easy to cut and sew, it
can be used to highlight the beauty of curve, and the
women wore it to be more graceful and elegant. The use
of colorful embroidery threads makes Orogen people's
embroideries colorful and lifelike. The fur combined
with colorful silk cloth in dress making, the use of curves
and straight lines combined with the way of cutting, the
color and texture of the material, as well as the setting
of the pattern reflect the unique rhythm and rhythmic
beauty. For example, Orogen dress pattern design
composition is known for using the flower and grass
pattern, water cloud pattern, antler pattern, etc. This kind
of "S"-shaped curve pattern is often used in the cuffs
and neckline of the garment and around the hem
(Fig. 4), it gives the garment a sense of smoothness.
The water, flower and grass patterns in the headdresses
creates the sense of jumping and a sense of rhythm.
Rhythmic pattern composition design makes the Orogen
traditional dress positive and strengthens the special
charm of the dress.

Figure 4 — Orogen people in Orogen costumes and headdresses
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4.  Symmetry and balance.

The formal beauty of symmetry and balance of Orogen
traditional dress pattern is embodied by the distribution of
size, weight and color of graphic elements. Due to the use
of this law, Orogen clothing visually gives a stable, even,
coordinated, neat, solemn and elegant image of beauty.
For example, the pattern design on the fur shoulder of
Orogen traditional costumes fully embodies the formal
beauty law of symmetry and balance (Fig. 5), which is
specifically manifested in the pattern design of the cuff
side and the pattern design under the lapel.

Figure 5 — Orogen Fur Shoulder

The double side slits of Orogen women's robes are
usually decorated with beautiful floral patterns, and
the slits are usually having cloud-shaped symmetrical
patterns (Fig. 6). The sleeves and the corners of the
clothes are usually coordinated, and these patterns

TEXHWUYECKAA 3CTETUKA U OU3ANH

are very symmetrical and balanced. The origin of this
aesthetic concept of Orogen people is directly related to
the observation of the surrounding world. Orogen think
that the shapes of people, animals and plants in nature

Figure 6 —Cloud-shaped symmetrical pattern
at the slit position of Orogen robes

should be symmetrical, and if they not balanced, they
cannot be beautiful.

The beauty of the pattern of Orogen traditional
dress creates artistic characteristics in the Orogen
traditional dress. At the same time, it also gives Orogen
traditional dress a high aesthetic value. The formal
beauty of patterns in Orogen traditional costumes is an
important part of the artistic characteristics of Chinese
minority costumes, which contains the wisdom of
Orogen people over the centuries. With the acceleration
of national integration, it is difficult to preserve the
artistic characteristics of Oroqgen traditional costumes.
Only by improving the research and innovation on
the characteristics of Oroqgen traditional dress art, the
preservation and continuation of national art can be
promoted, and better inheritance and development
of the traditional dress art of China's ethnic minorities
made.
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