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OLUEHKA BNIUAHNA TPAOALUUNOHHDbIX
NMPEOBPA3OBAHUIN HA MAPAMETPbI U3OBPAXKEHUA

MyxoBaE. A., AHgpees 10. C,,
MocKoBCKUiA rocyjapCTBEHHbIN YHUBEPCUTET Neyvatu
nmeHn MieaHa OepopoBsa

Abstract

YacToe ncrnonb3oBaHve rpafjaLlMoHHbIX NPeo6pa3oBaHnM NPV NOArOTOBKE
1306paxXeHnn K BOCMPOV3BEAEHNIO CTAaBUT 3a[jauyn OOBEKTVIBHON OLIEHKM
BIVAHUA 3TVX Npeobpa3oBaHMil Ha NapameTpbl n3obpakeHnin. O6bEKTUB-
HaA OLleHKa NPOBOAMTCA MO FMCTOrpaMmam, C CMob3oBaHMeEM Nokasare-
ns SSIM, a Takxe nyTeM oLeHKM 3GpeKTa MocTepusaLmmn Yepes BbifjeneHne
NOXHbBIX KOHTYPOB.

I'papganmonHble npeoOpa3oBaHus SIBISIOTCS OJHMMH M3 CaMbIX pac-
NPOCTPaHEHHBIX B cucTeMax 00paboTku. OCHOBHBIMH 3a/la4aMi, KOTOPbIE
pelIaroT Takue npeodpa3oBaHus, SBISIFOTCS 3aJa4H CKATHUSl TOHOBOTO Jina-
IIa30Ha Ha BBIXOJE CHCTEMBl OTHOCHTENIBHO BXxoza. Crxarue oOyCIIOBIEHO
napameTpaMu CHCTEM BOCIIPOU3BENICHHSI, KOTOPbIE UMEIOT OIPAaHUYEHUSI 110
BOCIIPOM3BOAMMOMY JIMaNa30Hy ONTHYECKUX IUIOTHOCTEH IpH o01ieM cxa-
TUM J1uana3oHa. M3sMeHeHHe TOHOBOIO JUana3oHa OCYILECTBISETCS dYepes
U3MEHEHHE KOHTPACTa BCEro n300pa)keHus! M B BHIOPAaHHOM TOHOBOM JIHa-
na3o0He, IPU 3TOM BO3MOKHO U3MEHEHHE KOHTPACTA B IIBETOBBIX KaHaJaX.

Jiist coxpaHeHHs KOHTpAcTa B BBIOPAHHOI 30HE HEOOXOIUMO ITOHHIKE-
HHE KOHTpacTa B Jpyrux 3oHax. [lomumo npeoOpa3oBaHuii, HEOOXOIMMBIX
IpU OrPaHUYEHHUHU JTUAINa30HA, CUCTEMBI MOT'YT OCYILECTBISITHCS Psijl ecTe-
CTBEHHBIX ITpeo0pa3oBaHuii rpajanuii, KOTopble HeOOXOIUMO KOMIIEHCHPO-
BaTh IyTeM KOPPEKIMH Ha CTaJHH, IPEIIIECTBYIOIIEH BbIBOY M300paxe-
Hust. Takne npeoOpasoBanus (HOPMUPYIOTCS NPOTPAMMHBIMU CPEICTBAMH,
U B IIOJIHOM CTENEHHU OLIEHKAa UX BIMSHUS Ha IapaMeTpbl H300paKeHnH 3a-
YacTy0 JIOCTaTOYHO CIOXKHAs 3a]aya.

Ecnu koHeYHBIM NOJIb30BATEIIEM SIBJISIETCS] HAOII01aTeNb, OLCHUTH Kaye-
CTBO B IEPBYIO O4Yepe/Ib TI03BOJISIET IKCIIEpTHAsI oleHKa. Ho npoBonuTh Ta-
KYIO OLIEHKY B K@)K/IOM OT/CJILHOM Clly4ae He IPE/ICTAaBISETCS BOSMOKHBIM.

CraBuTcs 3a/1a4a OLIEHUTH BIMSIHUE I'PAJAallMOHHBIX IIPeoOpa3oBaHuil B
JMCKPETHBIX CHCTEMaX C MOMOIIbI0 OOBEKTUBHBIX METOJOB OLIEHKH Kade-
CTBA IIOJy4aeMoro u300paxeHus. [y peleHus oCTaBIeHHON 3a/1aqy He-
00XOJIUM MOZEJIbHBIN AKCIIEPUMEHT.
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Jyist MonennpoBaHus mpouecca rpaJaliioHHON KOPPEKIUH, OCYIIEeCT-
BJIIEMOH NPOrPaMMHBIM METOJIOM, HCIOJB3YIOTCSI M3HAYaIbHO Ipenapu-
POBaHHBIE TECTOBbIC U300pAKEHHs, HA30BEM MX MOJICJIbHBIMH, TPEOyoIHe
MOBBIIIEHNsT KOA(GHIIMEHTa KOHTpAcTa B BBIOpaHHO# 30He. Takue nzodpa-
YKEHUSI MOYKHO TIOJIyYUTh ITyTEM CO3/IaHHs TECT-00bEKTa C 3aJaHHBIMU IIpe-
JMCKaeHUsIMU. [IperckaeHus onpeesIeHHOW BeTMUMHBI BBOJSITCS IIPU
(hopMHPOBAHMH I'PaJallMOHHON KPUBOW Ha ATarle CKAHUPOBAaHUs. 3aTeM ITO
n300pakeHUe TOABEpPraeTcss Koppekuuu. J[isi OlEeHKH BO3IACHCTBUS ITHX
npeoOpazoBaHuii, kKak 0a3za cpaBHEHHs, TIOJIyYEHO MCXOIHOE M300pakeHHe
IyTeM CKaHUPOBAHUS C PaJallMOHHON KPHUBOM, y KOTOPOW KO3 PHULIUEHT
KOHTPAaCTHOCTH PaBeH €ANHHUIIE.

Tak kak B nu(pOBIX U300pAKECHUAX 3a (HOPMHUPOBAHUE TPATAIIMOHHOTO
COZIEpKaHUsI OTBEYAET B TIEPBYIO OUEPE/Ib TAKOH IMapamMeTp, Kak [IyOrHa 1Be-
Ta, TO IEJIECO00Pa3HO PACCMOTPETh MPOLIECC YISl H300paKEHUH ¢ TITyOHHON
uera 8 u 16 Out/kaHai, Tak Kak 3TH 3HAYCHUS] MOXKHO paccMaTpuBarh Kak
TOT JIMaIa3oH, B KOTOPOM OHHM MOTYT M3MEHSIThCS B ckaHepe. Clenyer oxu-
JlaTh Pa3HbIX PE3YJbTATOB MPHU OJHHUX M TeX e MPeoOpa3oBaHUSIX B CHILY
pa3Horo KoimuecTBa MH(GOPMAIIMHU O TPaJIalliy IIPH Pa3HOW NIyOHHE [[BETa.

MoyenbHble M300pakeHHsT U UCXOIHOE M300pakeHHEe IOJIY4YEHBI B pe-
3yJbTare CKAaHUPOBAHUS aHAJIOTOBOTO TECT-00BEKTA - HENPEPBHIBHOTO ITOJTY-
TOHOBOTO ONTHYECKOrO KIMHA. 3aBUCUMOCTh MHTEHCHBHOCTH CHTHajia OT
JUTMHBI KJIHHA UCXOTHOTO M300paKeHHUS MIPE/ICTaBlIicHA Ha PUCYHKE |
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JlanHbIi TeCT-00BEKT MepeBeicH B U(GPOBYIO POPMY C UCIIOIB30BaAHU-
em ckanepa Heidelberg Nexscan F4100, co cienylommMu ycTaHOBKaMU:
pasperienue ckanuposanus — 300 ppi, miyOuHa nBera 8 u 16 Out/kanai;
LBETOBOE MPOCTPAHCTBO — grayscale; macmirab 1:1.

Juist kax 1ol TIyOMHBI 1[BETa anmaparHbIM METOJOM 3aJaroTcsl rpaja-
[HOHHBIE TPEe0oOpPa30BaHMs MCXOMHOro n3oOpaxkenus. Lleap rpamannoH-
HBIX ITpeo0pa3oBaHuil Ha JIAaHHOI CTaJuU — MOJIYYUTh M300paKEHHUS C U3-
MCHCHHBIM Ha ONPCACIICHHYIO BCJINYUHY KOE)(b(bI/II_II/leHTOM KOHTPAaCTHOCTH
B Pa3MYHBIX O00JACTAX TOHOBOTO JHama3oHa. Takum 00pa3oM, MONyUYEHBI
n300paxxeHusi, TpeOyolre KOPPEKIUHU JUIsl JJOCTUKEHUSI NCXOIHON rpaja-
LUOHHO# mepenauu. [IpoBens oOpaTHbIie MPEOOPA30BAHUS U CPABHUB IOJTY-
YCHHBIC I/I306pa)KeHl/Iﬂ C UCXOOHBIM, MOXXHO 6yz[eT cZej1aTh BBIBOJbI O BJIUSA-
HUM [IpeoOpa3oBaHuii.

KoHTpacT npu ckaHMpPOBAaHMM yCTaHABIMBAETCS IMOHWKEHHBIH B 00Ja-
CTH TIOJIyTOHOB M TTOBBIIICHHBIH B 00JIACTH CBETOB U TEHEH. JTO MO3BOJIIUT
MPU KOPPEKI[HH MPOTPAMMHBIM METOIOM CMOJCIHPOBATh MPOIECC MOBbI-
LICHHUS KOHTpAacTa B 00JacTH MOJYTOHOB, Tabnuua 1. Buma rpagainoHHBIX
KPUBBIX MPEAUCKAXKEHUN IPEACTaBICH HAa PUCYHKE 2

Tabnuya 1

Koagpgpuyuenmor konmpacmuocmu npeduckasicenutl u KO3 puyuenmol
KOHMPACMHOCHU, HeOOX0OUMbLE 0I5l BOCCIMAHOBIEHUS U300PANCEHULL NPU
nociedyoujell Koppekyuu 6 OUCKPEemHoOU CUcmem

Y -IIpeaUCKaKeHUH Y -KOppPEKIUH

Ne

u306paskerus | ¥ MOTYTOHOB Y CBETOB U Y CBETOB M TCHEH
TeHel

1* 1,00 1,00 -

2 0,716 1,40 0,70

3 0,433 1,85 0,55
*-JICXOTHOE M300pakeHne

TexHuueckue XapakTepUCTHUKH CKaHepa I03BOJSIIOT BHOCHUTh I'pajaliu-
OHHBIE MCK)KEHHs allapaTHbIM METOJOM, YTO HE BJIMSET Ha IUIOTHOCTh
THUCTOTPaMMBI TpH JIt000i riyouHe 1Beta. CKaHMPOBAHHBIC U300paKEHUS
coxpansitorcst B popmare TIFF. [1,2]

Jluist cpaBHEHMSI MCXOTHOTO N300pa)KeHUs U M300payKeHUH, OITyYeHHbBIX
B pe3yJibrare 00pabOTKH C NPEINCKAKEHUIMH, HCIIOJIB3YETCs OLIEHKa, OCHO-

International Scientific-Practical Conference | 7
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Pucynox 2. Buo epadayuonnsix Kpueblx npeouckariceHuil,
3A0AHHBIX NPU CKAHUPOBAHUU, OISl UCXOOHO20 U300padicenus 1
u 0151 MoOenbHbIX Uz06pasicenuil 2, 3

BaHHAsl Ha CPAaBHEHUH JIByX H300pa)KEHUI OJJHOTO pa3Mepa Ha OCHOBE MEpbI
cTpykrypHoro nogodust — SSIM — structural similarity). [3, 4]

B pesynbrare moacuera SSIM mosyueHsl JaHHBIE, KOTOPBIE HAIVISIIHO
MIOKa3bIBAIOT PA3HUILY MEXJy HCXOIHBIM M300paKEHHEM M MOEIbHBIMU
nzobOpaxeHusiMu. JlaHHble pacueTa npuBeieHbl B TadIMLE 2

Tabnuya 2
3nauenus SSIM npu cpasrnenuu ucxoonoeo uzo0bpasicenus ¢ MOOETbHbIMU

Ne n3o0pakenus

8 onT/Kanag

16 out/xanan

1 1,000 1,000
2 0,947 0,949
3 0,951 0,952

| International Scientific-Practical Conference




W3 conocrapnenus 3HaueHU SSIM BUAHO, UTO MPEAUCKAXKECHUS BIUSIOT
Ha IpaZialliOHHOE COJIEPIKaHNE MOJIEJIbHBIX H300pa)KeHUH U CYIIIECTBYET pa3-
HUILla MEXKTY UCXOJHBIM H306pa)KeHI/IeM 1 MOJCJIIbHBIMHU, HO OHA HC BCJIMKA.

Jlanee npoBOIMM BOCCTAHOBJIEHHE MOJICIIBHBIX N300paXKeHUH 10 UCXOA-
HOIO IIyT€M IIPOBEIECHUU I'PaJallUOHHON KOPPEKLIUU.

OCHOBHO#1 MeTOJI rpaJallMOHHON KOPPEKLUsS U300paKEHUil B AUCKPET-
HBIX CHCTEMax — 3To npeobOpazoBanue (GHOpMbI rpaJalliOHHOI KPUBOIi, Ha-
MpUMep ¢ MPUMEHEHUEM oIiuu curves B nporpamme Adobe Photoshop.[5]

I'papganmonHas KpuBas B mporpaMme o0pabOTKH HOPMUPOBAHA, U MIPE-
CTaBJIeHA B BUJE MpsAMOi mox yrioM 45 °. Mcxonas u3 3Toro, Ais BoccTa-
HOBJICHUS MOACJIbHBIX 14306pa>1<eH1/1171 HCOGXOHI/IMO HU3MEHUTH YIoJI HaKJIOHa
rpaslalliOHHON KPUBOH HA Y4aCTKaX, COOTBETCTBYIOLIMX 30HAM CBETOB U TeE-
Heil. DTO M3MEHEHHUEe JOJKHO KOMIIGHCHUPOBATh YBEIMYCHUE yIla HAKJIOHA
KPHUBOM Ha 3THX y4acTKaxX IIPU NPEAUCKAKCHUSX.

KpI/IBI)Ie, KOTOPBIC MPUBEAYT K BOCCTAHOBJICHUIO I'pajallii MOACIIbHBIX
n300paKeHU 710 TepBOHAYAIBHOM MPEACTaBICHBI HA PUCYHKE 3
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Pucynox 3
Ipadayuonnvle kpusvie Koppexkyuu 0isi MOOeTbHbIX Uz0opadicenuil 2, 3
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B kauecTBe nporpamMMsl JJisi KOPPEKIMH KCIOIb3yeTcs nmporpamma Ado-
be PhotoShop. B pe3synbrare mosyueHbl OTKOPPEKTUPOBAaHHbBIE M300pake-
HUSI, HA30BEM X BOCCTAHOBJIEHHBIMH, KOTOPBIE 10 IPaAallHOHHOMY CO/IEp-
JKaHUTIO JOJDKHBI COOTBETCTBOBATH UCXOJHOMY. I[H}I CpaBHCHU MOAECIBbHBIX
H306an{eHHﬁ N BOCCTAHOBJICHHBIX MMOCTPOCHLI TUCTOI'PAMMBI COOTBETCTBY-
oKX u300pakeHni, paccuntana SSIM. ['ncTorpaMMbl MOCTPOEHBI B Mac-
H_lTa6e, YUYUTBIBAIOUICM MaKCUMaJIbHO BO3MOKXHOC YUCIIO ypOBHeﬁ CBCTJIOTHI
L, xotopoe st u3o0pakeHus: 8 Out/KaHai paBHO 256, npu rIyOUHE 1BETa
16 Out/kanan — 65536.

l'ucrorpamMmbl BOCCTAaHOBIICHHBIX U300paKEHUH MpPEACTaBICHBI HA PH-
cyHke 4, 3nHauenust SSIM npuBeneHs! B Tadmuie 3

Tabnuya 3. 3uauenus SSIM npu cpasnenuu ucxoonozo uzobpasicenus 1 u soccma-
HOBIIEHHBIX U300padcenull 2, 3

Ne uzo6paxkeHns

8 onT/Kanag

16 out/xanan

1 1,000 1,000
0,855 0,860
3 0,881 0,881

[lpu aHamM3e THCTOrPaMM 3aMEUCHO, YTO ISl BOCCTAHOBJICHHBIX H30-
OpakeHMH ¢ TIIyOMHOM 1BeTa 8 OnT/KaHai HaOIIOIaeTCss paBHOMEPHOE MPO-
PEKUBAHUE TUCTOTpaMMbl Ha YYaCTKE, COOTBCTCTBYIOILIEM IIOBBLIIICHUIO
ko3¢ unreHTa KOHTpacTHOCTH. PopMa rHCTOrpaMMBbI TIOJIHOCTHIO HE BOC-
CTaHABJIMBACTCSI, MPOMCXOAUT TepepacrpesiescHine HHPOPMAIMA BHYTPU
JAyara3oHa, BbIPaXXCHHOC TEM, UTO YBCINYUBACTCA KOJINYCCTBO Fpa)laL[I/Iﬁ B
00acTsiX, B KOTOPBIX MPOU3BOIUTCS MOHMKEHHE KOHTpACcTa.

Jlyist BOCCTaHOBJICHHBIX M300pakeHHi ¢ IyOuHOM nBeta 16 OuT/KaHa
He HaOIroaeTCs MPOPEKUBAHHE THCTOIPAMMBI, HO (JOpMa THCTOTPAMMEI
BOCCTAHABJIMBAETCSI HE MTOJTHOCTBIO.

IIpu onenke SSIM 3ameudeHo, 4TO €€ 3HAYCHHME CYIIECTBEHHO CHHU3U-
JIOCH IO CPAaBHCHUIO C COOTBCTCTBYHOLIUMU MOJCIbHBIMU 1/1306pa)1<eH1/151M14
KaK JUIsl 1300pakeHUi ¢ TIIyOuHOU 1BeTa 8 OuT/KaHai, Tak u 16 Out/kaHa,
CIIeIOBATEIbHO, BOCCTAHOBJICHHBIC M300pakeHUsT B OONBIICH CTEMCHH OT-
JIMYArOTCs OT UCXOAHOI'0, YEM MOACJIBHBIC.

[o rucTtorpaMmam 3TO OTJAHYHE MPOCIEIUTH CIOXKHO, TaK KaK OHU 00-
YCIIOBJICHBI HE TOJBKO (POPMON THCTOrPAMMbI, HO M MOSBICHHEM IIIYMOB
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Pucynox 4. I'ucmoepammbt ucxo0nozo uzoopasicenust
U B0CCMAHOBIEHHBIX U306PANCEHUT

a — 2UCmo2pamMma Ucxo0H020 u300padicenus ¢ 2nyounou yeema 8 bum/Kanar;
0 — cucmoepamma ucxo0Ho20 uzodpadicenus ¢ 2nyounol yeema 16 6um/xkanan,

B — 2ucmozpamma uzobpasicenus 2 ¢ enybunoil yeema 8 oum/xanan;

T — eucmozpamma uzoopadsicenus 2 ¢ enybunou yeema 16 6um/xanan,

I — eucmozpamma uzobpaicenus 3 ¢ enybunou yeema 8 bum/kana;

e — eucmoepamma uzoopadicenus 3 ¢ enybunou yeema 16 6um/kanan
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[0CTEPU3aIMH, BI3BAHHBIX IPOPEKUBAHUEM THCTOTPAMM B 00JIACTH MOBBI-
LICHUS KOHTPACTA )11 U300paKCHUH 8§ OUT/KaHa, ¥ COKATHEM THCTOIPAMMBbI
B 00J1aCTSIX C HOHMKEHHBIM KOHTpacToM. Crkarre obiacteil ¢ MOHMKEHHBIM
KOHTpPAcToM HaOJtoiaeTcst ¥ Jyist TNyOHuHBI 1[BeTa 8, u Juisi 16 Our/kaHai.

BosHukaromiye mymsl ocTepru3aiy MPUBOJISAT K HAPYIIEHUIO [TOCIIE0-
BaTeJIbHOCTH MEPEAadu rpajalnii B 30HaxX, B KOTOPBIX IPOUCXOIMT IIEPEXO]
OT OJHOTO K JPYromMy KO3(QQHIUEHTY KOHTPACTHOCTH. MOXKHO BBIIEINTH
TaKHe 30Hbl, OHU COOTBETCTBYIOT CBETJIOTE Ha BhIxone okono 20 u 80. (pu-
CYHOK 3)

Ha yuyacTkax BOCCTaHOBICHHBIX H300paKEHHI, COOTBETCTBYOIMX ITHM
CBETJIOTaM, MOJKHO OXKHZATh IOSIBJICHUE JIOKHBIX KOHTYPOB, COOTBETCTBY-
IOUIMX OIyMaM Ioctepu3auuu. [ OTCIIe)KMBAaHMS TaKMX LIYMOB MOXKHO
BOCIIOJIb30BaThCsl METOAOM BBIJIENICHHsT KOHTYpOB. JlJIsi MMerolero rias-
HYIO TpaJlalifio UCXOJHOTO N300paKEeHHsI KOJIMYECTBO KOHTYPOB HE JIOJDKHO
CYIIECTBEHHO OTJIMYATHCSl OT HYJS, JJIsl M300pa)KeHUH C mocrepu3aluei,
9TO 3Ha4YeHUE OyJeT yBEIUUMBATHCS Ha COOTBETCTBYIOLIMX Y4acTKaxX H30-
OpaxeHusl.

Jlist mozicueTa KOHTYpPOB MCIOJIB3YETCs ONEpaTop BbIJIEICHHS KOHTYPOB
CoGena npu ucnonbzoBanuu pynkuu edge nporpammsl MATLAB. [6]

JanHble 0 KonnyecTBe KOHTypHOW nHpopmaimu k B n300pa)ceHUsIX
NpecTaBieHbl B TaduLe 4

Tabnuya 4
Konuuecmeo konmypos 6 ucxoonom uzoopasicenuu 1
U 60CCMANOBNICHHbIX U300padicenusx 2, 3

Ne uzo0pakenus 8 Out/KkaHan 16 out/Kkanan
1 0,006 0,006
0,008 0,008
0,029 0,029

Ha pucyske 5 npenctaBneHsl JuarpaMMbl, TOKa3bIBAIOIINE OTKIOHEHHS
CBETJIOTHI HA y4acTKaX, COOTBETCTBYIOIUX IOSIBJICHUIO KOHTYPOB B N300pa-
KEHMAX T0CJIe MPUMEHEHHs Ooleparopa BBIJENEHUS KOHTYpoB. Briienen-
HBIM KOHTypaM IpHJaeTcs cBemiora, paBHas 100, cBeTIOoTa paBHOMEPHBIX
YYacTKOB PaBHA HYJIIO.
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Pucyrnox 5. Boccmanognennvie u306pasicenis nocie npumeHeHus
onepamopa 8vloeneHUs KOHMypos
a — goccmanosiieHHoe uzoopascenue 2, 8 bum/kanai; 6 — 60CCMAHOBIEHHOE U30-
bpascenue 3, 8 bum/kanan, B — 80ccmanogieHHoe uzoopasicerue 2, 16 6um/kanan,
I — 860ccmaHogienHoe uzoopadicenue 3, 16 6um/xanan
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Juist u3o0pakeHus 2 HaOIr0AaeTCsl HanOOJIbIIEe KOJINYECTBO IIIyMOB I10-
CTEepH3alluy, U y4acTKH C HapylIeHHEeM PaBHOMEPHOCTH ITepeladyu rpaja-
i, KaK 1 TIPeJIIoNarajock, COOTBETCTBYIOT y4yacTKaM MOAEIbHBIX H300pa-
JKEHHI CO CBETIIOTOM, Omu3koi k 20 u 80.

[TokazaHo, 4TO rpa/laliMOHHAsI KOPPEKLUS HE NPUBOAMT K IIOJIHOMY BOC-
CTaHOBJICHHUIO TPaJAllMOHHOrO cojepkanus. [lomumo aToro, 3ameyeHo BO3-
HUKHOBEHHSI IIyMOB MOCTEPU3AIMY HA y4acTKaX, COOTBETCTBYIOIUX 30HAM
npeoOpa3oBaHus U3 OJHOTO KOA(PPHUIIMEHTA KOHTPACTHOCTH B APYTOi.

W3 npoBeieHHOro aHajn3a TaKkKe CIeyeT, YTO COXPaHEHHEe IIIOTHOCTH
THCTOTpaMMBI JUIsi U300pakeHHi ¢ TIyOMHOM 1BeTa 16 OuT/KaHalm HEe MO-
JKET TapaHTHpPOBaTh OTCYTCTBHs 3(dekra nocrepusannu. KoHueHTpanms
uH(opManuu B 00JIaCTH CBETOB U TEHEH B TUCTOrpaMMax, MOJy4eHHBIX T0-
clie TPpaJallMOHHON KOPPEKLUH, MPUBOAMT K IMOSIBJICHUIO HA TPAHULE ITHX
obnacteil M30BITOYHOM KOHTYpHOU MHpopMarmu. Ho aist u3o0pakeHuit ¢
DIyOuHO# 1BeTa 16 OUT Ha KaHa U30bITOUHBIC KOHTYPBI MCHEE 3aMETHBI.
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ADHESION ANALYSIS OF THE DIFFRACTIVE ELEMENTS
OF THE ALUMINIUM LAYER

Margelevicius J., Sajek D.
Kauno kolegija/University of Applied Sciences

Abstract

The article analyses dependence of the reflection coefficient of the opti-
cally variable diffractive elements and diffraction intensity on the layer
formation technologies and material properties. In addition, the analysis
results on the adhesion dispersion on the multi-layer structure comprising
the layer of aluminium (Al) are provided.

Growing need for optically variable diffractive elements applied in docu-
ment, excise stamps, packaging, pharmaceutics, audio and video production
and protection requires certain development of technologies, identification
and quality improvement respectively. The choice of appropriate materials
and their properties significantly determines quality of the end-products. A
composite multi-layer thermoset structure is used as the most common ma-
terial for the production of the above mentioned products. The composite
comprises several layers as follows: a base, a separable layer, a thermoset
polymer layer (TP), a reflective aluminium layer (Al) and a thermoplastic
adhesive (TA) layer. Diffraction efficiency coefficient determines quality of
the diffractive elements. Its value depends on the reflective aluminium (Al)
coefficient, density of the local defects and micro fractures of the layer. In
the process of the diffractive micro relief formation, a thin Al layer d<1um
undergoes deformation and this results in decrease of the total Al adhesion
in the presence of the thermoset polymer and emergence of local defects due
to extension. This reduces the reflection coefficient of the Al layer and dif-
fraction intensity respectively.

To measure adhesion strength, a Thwings-Albert Instrument Company
testing machine was applied under the variable conditions: extension speed
and time-span. The obtained results showed discretion up to 2.5-10*s. The
results of the survey were processed using appropriate software and pro-
vided in the tables and diagrams. The measurement results were expressed
in a functional dependence P=1(x).
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Adhesion analysis on the multilayer structure TP-Al-TA was carried out
applying a linear extension method, adhesion measured in N/m. Method to
estimate adhesion per area unit is not applied due to extremely thin layers.

Errors of the non-centric extension in the presence of the Al layer thick-
ness d< 1 ym, will produce substantial errors in measurement.

To mount samples, a double-sided mounting tape Tesa which adhesion
800 N/m was used. For the exfoliation process an adhesive 2:102 m width
tape was used and it enabled to define measurement results expressed in a
ratio.

During the exfoliation process of the TP-Al-TA layer, residues of the
Al coating remains on the thermoset polymer layer and the thermoplastic
adhesive layer. A total area of the Al coating will be proportional to the Al
adhesion. Optical density D method determines the ratio of the TP and TA
surfaces in regard to the Al residues. Aluminium is characterised as the ma-
terial distinguished by a high light reflection coefficient (k=0,88), thus, even
small fragments of aluminium remaining of the TP or TA surfaces will affect
density change of the measured surface. A relative part the Al, remained on
the total area on the samples’ surface is determined by the difference ob-
tained from the results of the optical density D measurement: AD, =(D_,, )-
D, and AD, =(D,, ,)-D_,. Optical density was measured for each CMYK
gradation. Density was measured using a spectrodensitometer X-Rite Digi-
tal Swatchbook. The diameter of the measured area was d=4mm, therefore,
10 measurements were carried out on the each sample surface and the arith-
metic average was calculated. To evaluate visual and geometrical dimen-
sions of the Al fragments remained on the exfoliated TP+Al and TA+Al
surfaces, a stand with MBS-10 microscope, a digital camera DN-cam , a PC
and special software was applied.

A testing machine 225/-1 provides an opportunity to analyse surface ad-
hesion shift throughout the entire length of the exfoliated samples. A high
measurement discretion (2.5-107 s) enables to determine adhesion disper-
sion AA as well as its change nature. Results of the adhesion measurements
are provided in Figure 1.

Adhesion change measured over the period of 5 mm, is resulted due to a
polymeric adhesive tape. During the extension process, elastic deformations
occur which are fixed by the testing machine. Measurement results show
that provided if the Al layer A =425 N/m, A . =260 N/m, then adhesion
dispersion equals to AA=165 N/m or 38.8 %. It is possible to claim that
a significant change is related to Al layer formation technology on the TP
surface.
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Figure 1. Adhesion change between TP—AI-TA layers

Digital images of the exfoliated TP and TA layers with the residue of
Al coating fragments (Figure 2) confirm that Al adhesion to the TA layer is
significantly higher than to the TP layer. This occurs due to the impact of the
technological sequence (diffractive element is formed in the presence of the
Al coating) and the interaction of the materials’ surface. In addition, TA is
formed from the liquid phase. Optical density values AD,  of the TA+Al and
TA+Al are translated into the reflection coefficient.

- !
mmuuuumrmﬁ u_uu. hlilmm‘

Figure 2. Fragments of the Digital images of the exfoliated layers:
a) TP+Al; b) TA+AL. Value of the maker interval — 500 ym
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Optical density of the residues of Al on the TP+Al and TA+Al surfaces
is determined by the results from measurements and their differences. Sum-
marised data is provided in Figure 3. The Al fragment which was not re-
moved from the surface reduces a total optical density as confirmed by the
experiment results. Change of the optical density as well as the surface’s
reflection coefficient is expressed in the mathematical dependence of the
non-exfoliated area change.
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Figure 3. Analysis of the optical density change of the multi-layer structure
exposing the Al layer after the exfoliation for CMYK

The method may be applied in the quality assessment of the of the multi-
layer structures and their suitability for the indirect thermography of the dif-
fractive elements and surveys on adhesion of very thin materials.

References:

1. Margelevicius J., Grigalitinas V., Juknevicius V., Forming Specialities
of Micro-Optical Surfaces // Medziagotyra. - ISSN 1392-1320. - 1997. -
Vol. 1(4). - p. 35-37.

2. Grigalitinas Viktoras; Jucius Dalius; Kopustinskas Vitoldas; Margele-
vicius Juozas. Peculiarities of transference of relief microimages //
Elektronika ir elektrotechnika. Kaunas: Technologija. ISSN 1392-1215.
2001, Vol. 2(31), p. 75-78.

3. Handbook of print media: Technologies and Production methods / edited
by Helmut Kipphan. Berlin [etc.] Springer, 2001. 1207 p. ISBN 3-540-
67323-1.

18 | International Scientific-Practical Conference



MECHANICAL PROPERTIES OF FLEXOGRAPHIC
AND INKJET PRINTS

Grigalitniené S., Kuodé A., Burkauskaité V.
Vilnius Gediminas Technical University

Abstract

Paper and flexographic and inkjet prints mechanical properties were inves-
tigated experimentally. Flexographic and inkjet prints roughness, breaking
force and folding resistance values were determined. The results showed
that prints folding resistance is higher in machine direction than in cross
direction. Similarly behaves the breaking force. It was found that roughness
of prints increases with the amount of ink on the prints. Observed effects
are explained taking into account the water influence on the interaction of
paper fibres.

KEY WORDS: flexographic prints, inkjet prints, anilox roller, roughness,
breaking force, folding resistance.

1. Introduction

Conventional printing is a complex process involving a periodic motion
of two cylinders in close contact with each other and an ink acting as an
interfacial material between the image carrier and the substrate [1]. In the
ink-jet printing ink droplets interacts with subtrate directly. Ink layers full or
partial formed in these processes change machanical, optical and other paper
properties. That is why only appropriate choice of paper and print type (or
ink) leads to necessary structure prints with desired mechanical properties.

Mechanical, surface and optical properties of paper were largely inves-
tigated and the main results are generalized in monography “Paper physics”
[2]. It was also investigated the influence of paper filler particles to paper
rouhness, the dependence of their amount, size and shape differencies in
paper pup [3, 4]. But there is practically no investigation of paper properties
coated with flexographic ink or inkjet toner layer.

Experimental works were performed on friction properties between
different structure paper and prints. It was showed that friction properties
between paper highly essentially differs from friction between prints and
depends on the pressure [5]. Ink changes paper surface roughness, chemical
and physical properties. That is why it is expedient to investigate how me-
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chanical properties would change when paper is covered with flexographic
ink or inkjet toner layer. This is relevant because flexographic printing is
widely used in packaging. The ink-jet printing is also used for the package
printing.

2. Experimental

For the investigation were used different coated and uncoated papers.
Inkjet prints were made with an inkjet printer “Epson L800” and full cover-
age background was printed with black ink: single toner layer (100% K)
and four toner layer (100% CMYK). Flexographic single colour prints were
made with different anilox rollers having different surface volume: 39.1,
16.6,10.2 and 4.3 cm?/m>.

Surface PPS roughness was measured using “L&W SE 165 PPS Tester”.
Parker Print Surface (PPS) method determines roughness by calculating air
penetration intensity [6].

Paper resistance to folding was determined by folding narrow paper stri-
pe to both sides. These experiments were made with machine “I-1M” and
this method is called - double folding [7].

ISO standart 1924 [8] determines these streching properties: streching
force, delongation and absorbed energy. Streching resistance was metered
with streching machine “PMB-30-2M”.

3. Results and discussion

PPS roughness results of some paper grades, inkjet and flexographic
prints with different ink layers are shown in Fig. I and 2.

The results show, that papers can be categorized to some groups. First
group includes uncoated papers. As an example is paper “4CC”. This paper
have highest roughness and in some cases it’s value is even 6.74 pm. Second
group includes coated papers. An example is “Digigreen” which have twice
smaller surface roughness about 4 um. Photo paper “Lomond” has small-
est surface roughness, a bit smaller than 2 pm. Analysing the influence of
flexographic ink layer, which is defined as anilox roller volume, it is seen
that roughness increases with the ink layer thickness (Fig. 2). This tendency
is seen also in Fig. 1: prints with four layer toner has bigger surface rough-
ness than once with only one toner layer. It must be noted roughness increase
depend on paper grade. Ink chages photo paper roughness negligibly while
rougness of prints on uncoated coated papers is essential. This effect can be
explained by different paper and ink‘s water interaction with paper.
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Fig. 1. Values of roughness and deviation for inkjet prints and white paper.
Papers: 1 — photo paper “Lomond” 130, 2 — coated paper, “Digigreen” 300 gsm,
3 — uncoated “4CC” 100 gsm
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Fig. 2. Values of roughness and deviation for flexographic prints
and white paper. aper “Digigreen” (150 gsm)

Figures 3,4 and 5 show that paper and prints folding resistance is higher
in machine direction than in cross direction. This is related to cellulose fib-
ber orientation. Fibbers are mostly orientated parallel to paper machine di-
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rection and this causes the anisotropy of paper mechanical properties. Inkjet
toner layer changes folding resistance in both directions (Fig. 3 and 4) but
ink affect depends on paper grade. Folding resistance of photo paper and
uncoated paper becomes lower with ink coating while folding resistance of
the coated paper increases or changes negligibly. Although it can be ex-
pected that ink coating should improve the isotropy but this is not observed
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Fig. 3. Values of folding resistance and deviation for inkjet prints
and paper (machine direction). Papers: 1 — photo paper “Lomond” 130,
2 — coated paper, “Digigreen” 300 gsm, 3 — uncoated “4CC” 100 gsm

Number of
folds 25

20

154 =[] B
10 +— 4
54 - [ ]
1 2 3 1 2 3 1 2 3
0 T T T N T T T N T T T N
0 100%K 100% CMYK
Ink amount on paper

Fig. 4. Values of folding resistance and deviation for inkjet prints and paper
(cross direction). Papers: 1 — photo paper “Lomond” 130, 2 — coated paper,
“Digigreen” 300 gsm, 3 — uncoated “4CC” 100 gsm
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Folding resistance of flexographic prints decreases with the amount of
ink on paper surface (Fig. 7). This is related to water in ink (content in the
ink about 50%) influence. Water penetrates into paper and reduces fibbers
interation and consequently mechanical strenght. This effect is more expres-
sed in machine direction as compared with the cross direction. But it must be
noted that relative changes of the folding resistance are almost equal.
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Fig. 5. Values of flexographic prints and “Galerie art silk” 150 gsm
folding resistance at different anilox roller surface volume:
1 —machine direction, 2 — cross direction

Paper coating with the ink changes breaking strenght. Values of flexog-
raphic prints and paper breaking force and deviation at different anilox roller
surface volume for machine and cross directions are shown in Fig. 6 and 7.
Experimental results show that prints breaking force is higher for machine
direction than for cross direction in all cases. Breaking force as compared
with plain paper changes differently for different paper grades. I the case of
uncoated paper “4CC” breaking force is almost stabile for both machine
and cross machine directions (Fig. 6) although some increase tendecy can be
seen. But for coated paper “Galerie art silk” ink has bigger effect and break-
ing force increases with the amount of ink on paper surface for machine
direction (Fig. 7).
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Fig. 6. Values of flexographic prints and paper “4CC 100" breaking force and
deviation at different anilox roller surface volume:
1 — machine direction, 2 — cross direction
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Fig. 7. Values of flexographic prints and paper “Galerie art silk” 150 breaking
force and deviation at different anilox roller surface volume:
1 — machine direction, 2 — cross direction
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4. Conclusions

It was determined that mechanical properties of papers and flexographic
and inkjet prints are different. Inks on paper surfaces change not only sur-
face roughness but also folding resistance and breaking force. The obtained
results show that prints folding resistance is higher in machine direction than
for cross direction. It was determined that roughness of prints increases with
the amount of ink (surface volume of anilox roller) and with the amount of
toner on the paper. Observed effects are explained by the different ink inter-
action with different paper grades

Authors acknowledged prof. J. Sidaravicius for the valuable advices and
discussions.
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M3YYEHUE BO3SMOXHOCTU NPUMEHEHIA

KOHLEHTPUYECKO PACTPOBOV TOUKU

B COBPEMEHHbIX ®OPMHbIX MPOLIECCAX
ONEKCOTPA®CKON MEYATU

Kaprawesa O. A., Yy6aesa 0. B.,
MocKoBCKMI rocyapCTBEHHbIN YHUBEPCUTET neyaTn
nmeHn MeaHa OepopoBsa
3otuH B. b.

KomnaHua DuPont

Abstract
The paper is given up to researching of applicable possibilities of concen-
tric screen dots in actual prepress technology.

[IpeoOpa3zoBaHue MOIYTOHOBOTO M300paKEHMsI HA CTAUM JOIEYaTHBIX
MPOLIECCOB OCYIIECTRIISIETCS Iy TEM ero pacTpupoBanus. Bonpocam pactpu-
poBaHus BO (hiekcorpad)cKoii rmedary MmocBsIIaeTcsi 3HAYMTENbHOE KOJIHYe-
cTBO pabor, Hanpumep [1, 2]. OHu KacaroTcsi BBIOOpa PaCTPOBBIX TOYEK C
pa3nn4HOi KOH(UTypalen, B TOM YHCIIe CO3/IaHMs TPUHIMITHAIBHO HOBBIX
CTPYKTYp, OTBEUAIOIINX KPUTEPUAM UX MPUTOAHOCTH [3]. OnHOM U3 Takux
CTPYKTYP SIBIISIETCSI KOHIIEHTpHUecKas (concentric) pacTpoBas TOUKa, HMEIO-
uiast Gopmy kosbiia [4]. OCOOCHHOCTH BOCIIPOU3BEICHHSI TAKMX PACTPOBBIX
TOYEK Ha MeyaTHbIX (popMax MpH 3anKucu U300paKeHUs C IPUMEHEHUEM CO-
BpPEMEHHBIX (POPMHBIX TeXHOJOTHH (rekcorpad)cKoil neyaru sBisieTcs Le-
JIbIO HACTOSIIIEH PabOTHI.

B pabore oneHuBanach rpagalloHHas mepeaada u300pakeHUs Ha Iie-
4yaTHBIX (popMax M Ha OTIEYaTaHHBIX C HUX OTTUCKax. M3roropieHue nevar-
HBIX (POPM OCYILIECTBISIOCH TI0 JIBYM HCIOJIb3yEMbIM B HACTOSIIEE BpeMs
TEXHOJIOTHSIM: IO CTAH/IAPTHON HU(PPOBOI TEXHOIOIHH — | W 1O TEXHOJIO-
run DigiFlow (mpu KoTOpol OCHOBHOE 3KCIIOHUPOBAHUE MPOXOIUT B KOH-
Tponupyemoii cpene ¢ cootHorenrneM N2\02 — 98.7%\1.3%) — 2. [TleuarHbie
(OpMBI M3rOTaBIMBAINCH HA (POTOMOIUMEPHU3YEMBIX (POPMHBIX IIACTUHAX
DPR ¢upmsr DuPont, Hanboee xopoio 3apekoMeH 10BaBIIne cedst B M0-
CJIE/IHUE TOJIbl, C YJaJICHUEM He3alloJIMMEPHU30BaHHOTO CJIOS ITOCIIE OCHOB-
HOTO SKCIIOHMPOBAHHMS 110 COJIbBEHTHOW TEXHOJIOIMU. PeXUMBbI H3roTOBIIE-
HUSI TTeYaTHBIX (OPM ObUIM 1000PaHBI IPU TECTUPOBAHUH, KaK M PEKUMbI
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nevaranust Ha marepuane PP NG TOP WHITE S2045-BG40 white — Genoit
HOHHHpOHI/IHeHOBOﬂ HﬂéHKe C TepMOC@HCI/ITI/IBH])lM HOKpI)ITl/IeM CcOo CKOpO-
cthio 70 M/MHH Ha reyaTHOM KomIutekce Master M5 Combat.
HccnenoBanus MPOBOAMIIKMCH C HCIIOJIB30BAaHHEM TECT-00BhEKTa, HEOOXO0-
JUMOTI'O IJIsI OUCHKHN BO3M0)KHOCT61>1 KOHLICHTpM'-IeCKOﬂ TOYKHU C pasnnlmm-
MU COOTHOIIICHUSIMH Pa3MEpPOB KOJIbLIA U OTBEPCTHSI, TOKa3aHHOH Ha puc. 1.

Ring 1.2

Space 1.0

Puc. 1. Buewnuil 6u0 KOHYeHMpUu4ecKkou pacmposoll mouKu
€ ONpedenéHHbIM COOMHOUIeHUEM PAZMEPO8 KObYA U OMEEPCmus.

Jlyis pacTpupoBaHMs HCIIOIB30BAIOCH MpOrpaMMHOe obecriedeHue RIP
Nexus 9.5.7. B RIP 0butn 3a1aHbl ClieAyIOIINE TapaMeTPhl: JIUHHATYPa pac-
tpupoBanus 150 Ipi; pazpemienue 3anucu — 4000 dpi; yroia moBopota pac-
TpoBOil cTpykTypsl — 37,5 rpaxycoB. IlonydeHHBIH mocie pacTpUpPOBAaHUSA
¢aiin B popmare tiff, 3arpyskancs B nporpammy Merge 1 HCIOJIb30BaICS B
JlaJibHeHIIeM JJIs 3allMCH ¢ IOMOUIBI0 porpamMbl Expose.

B 3anucanHOM TakuMm 00pa3oM TECT-OOBEKTE COOTHOILCHUS Pa3MepOB
rosbla (Ring) u orBeperust (Space) ykazaHo B IHKCENISIX U U3MEHSIETCS Cle-
nyromum obpasom: Ring — ot 1,2 1o 2,0; Space — ot 1,0 mo 1,5, npu 3Tom,
MMOCKOJIbKY NMUKCENb — HAaMMEHbIIasl eMHNIA 3alHCH, UCIIOIb30BaTh JIPO0-
HO€ 3HAUY€HHUE IMUKCENs He MPEJCTABIAETCS BO3MOXHBIM, a NMPUBEIEHHBIE
JNpoOHbBIE YKCia 03HAYAIOT, YTO NpHu pacyére mupuHbl koibua (Ring) 80%
e€ mHpHHBI OyneT UMeTh KpHHY B | nukcesb, u 20% — B 2 niukcens. AHa-
JIOTUYHBIM 00pa3oM MOXHO OXapaKTepu30BaTh U oTBepctue (Space). Ito
CBSI3aHO C T€M, YTO HEBO3MOXKHO BBIIEP)KaTh MOCTOSHHBIM pa3Mep OJHOU U
TOM K€ IIMPHHBI KOJIBLIA U OTBEPCTHS.
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JU1 OLleHKH BO3MOKHOCTEH KOHLIEHTPUYECKUX PACTPOBBIX TOUEK Ha U3-
TOTOBJICHHBIX IIeYaTHBIX (popmMax n3MepsuInch ¢ nomolipto npudopa VipFlex
B pexxume Plate nx pasmeps! 1i1st AByX MCCIIEAYyEeMbIX (DOPMHBIX TEXHOJIOTHI
U CTPOMJIKCH rpajganuoHHble xapaktepuctuku (I'X). Onenka 3tux rpana-
[IMOHHBIX XapaKTEPUCTHUK (pHUC. 2, a) MOKa3bIBAET, UTO MPH UCIOIb30BAHUN
TEXHOJIOTUH | HaMMEHbIIINE UCKAXEHUS XapaKTePHBI I paCTPOBBIX TOUEK
C HauMEHbIIEeH HIMPUHON OTBepcTHs (Space) U MaKCHMalbHOM IMIMPUHON
xonbia (Ring). ITo mMepe yBenuueHHs MIMPUHBI OTBEPCTHS yBEIHMUUBAIOT-
Csl pa3Mepbl PacTPOBBIX TOYEK B MOJIYTOHAX M yYMEHbIIAETCS rpagueHt I'X
U o0nacTh cnaja rpaaueHta paciupsiercs. Cieayer 3aMeTuTh TakXke, 4To
MEJIKHE PACTPOBbIE TOUYKH (BILIOTH /10 6%) Ha redaTHoi popme npu Bcex co-
OTHOIICHHSIX pa3MEPOB KOJIbIAa U OTBEPCTHUSI BOOOIIE HE BOCITPOM3BOASTCSI.

Heckonbko qpyrie 3akOHOMEPHOCTH XapaKTEPHBI JUIS MEYaTHBIX (HOpM,
NOJYYEHHBIX IO TEXHOJOTMH 2. AHaJIu3 TpaJallMOHHBIX XapaKTEPUCTHK
(puc. 2, 6) moka3bIBaeT, 4TO, HAOOOPOT, HANMEHBIIINE UCKAKEHHSI XapaKTep-
HBI JUISl PaCTPOBBIX TOYEK C HauOoJjblIel mMHUpHHON Koibla (Ring) u or-
Bepcrus (Space). Ilocne ananuza I'X Obutd BBIOpaHBI TE M3 HUX KOTOPHIC
XapaKTepU3ylTCsl HAaUMEHBIIUMH HCKakeHusMu. Ha puc. 2 mpuBeneHs
9TH TpaJlalliOHHbIE XapaKTePUCTHKH, a JUI1 CPABHEHUS UX BO3MOXKHOCTEH
Ha JTHUX K€ PUCYHKaX MOKa3aHbl IPalallMOHHbIE XapaKTEPUCTUKU IEYaTHBIX
(dbop™M npu Kcnonb30BaHuu peryispHoro (AM) pacTpupoBaHusi.

AHanu3 3TUX TPaJlalliOHHBIX XapaKTePUCTUK IOKA3bIBAET, YTO MPH UC-
HOJIb30BAHUU 000MX MCCIIEAYEMbIX TEXHOJIOTHUI pa3Mepbl paCTPOBBIX TOYEK
THUIIa concentric ¢ pa3InuHbIMU COOTHOILIEHUSIMH KOJIBLIA U OTBEPCTHUS ISt
BCEX COOTHOIICHUH pa3MepoB OoJbIie, YeM B IH(poBoM (daiiie u ux pas-
MEpbI MPEBBIIIAIOT pa3Mepbl PacTPOBBIX To4eK Mpu AM pacTpupoBaHMH,
npu4éM pasMepbl pacTPOBBIX TOUYEK Ha MeYaTHBIX (POpMax, H3TOTOBICHHBIX
no texHonoruu 2 (DigiFlow) Gosbiie, ueM IpHu UCIIOIb30BAHUN TEXHOIOTHUH
1 (Ipu OCHOBHOM JKCIIOHHPOBAHUU 10 CTAHAAPTHON LM(POBOU TEXHOJIO-
run). OOpamiaer Ha ce0st BHUMaHHUE TaK)Ke BeCbMa CBOCOOPa3HbIi XapakTep
rpaJallMOHHBIX 3aBUCUMOCTEH I Pa3MINYHbIX COOTHOUICHUH KOJIbIA U OT-
BEpCTHUS.

I'pamanionHas nepeaada OTTUCKOB, OTIIEYATAaHHBIX C UCCIEAYEMBIX Ie-
4aTHBIX (OpM, IIPHUBE/ICHA Ha pHC. 3.
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Puc. 2. I'padayuonvle Xapakxmepucmuku NedamHsbix Gopm ¢ ONMUMAaibHbIMU
coomuoweHuAMU Korvya u omeepcmus u AM — pacmposoii cmpykmypoti,
U320MOBIEHHBIX NO MEXHONO2UAM: d — NPU OCHOBHOM IKCNOHUPOBAHUU NO
cmanoapmuol yugposol mexnonocuu, 6 — npu OCHOBHOM IKCHOHUPOBAHUU
no mextonozuu DigiFlow.
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Puc. 3. I'padayuonnvie xapakmepucmuxu OmMmucko8, NOAYUeHHbIX C NeUAMHbIX
Gopm ¢ onmumanvuviM coomHoueHuemM Koabya 1 omeepcmus
u AM — pacmpogotl cmpykmypou, u320moeienHblx no mexHoI02UAM:
a — npu 0OCHOBHOM IKCNOHUPOBAHUU NO CINAHOAPMHOU YUPPOBO MEXHON0UU;
6 — npu 0cHOBHOM IKCROHUPOBaHUU no mexronrocuu DigiFlow.

OHGHKa FpaﬂaHHOHHOﬁ nepeaaynu Ha OTTHCKax IOKa3bIBaCT, YTO U3ME-
HCHHC TOHAaA (paCTI/ICKI/IBaHI/Ie) IIpU UCIIOJIB30BAHUMN JIsI U3TOTOBJICHUA I1€-
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4aTHBIX (OpM 10 cTaHAapTHON HKU(BPOBOIM TEXHOIOTUH — PUC. 3, @) BIUSIHUE
COOTHOIIIEHHUS Pa3MepOB KOJIbIla U OTBEPCTHUS KOHIIEHTPUUECKOI pacTpoBOit
TOYKHU HE TaK 3HAYUTCIIbHO, HO, TCM HC MCHEC, HAMMCHBIICC PACTUCKNBAHUC
HAOJIIOACTCS Y PACTPOBBIX TOYCK C HAUMEHbBINCH IIMPUHOW OTBEPCTHUS U
HauOobLIel HMPUHOM Koubla. OJJHAKO PACTUCKUBAHUE MPU IPUMEHEHUH
pacTpUpOBaHUS C MOMOIIBIO KOHIIEHTPUYECKUX TOUEK MPEBBIIIAET PACTHUC-
KUBaHHUE TP UCTIONIB30BaHUU AM — pactpupoBanus. [ paganonnas nepe-
Jladya Ha OTTHCKaX, M3IrOTOBJICHHBIX C IICYATHBIX (bOpM, Impu OCHOBHOM 3KC-
nonupoBanuu 1o Texuonoruu DigiFlow (puc. 3, 0) HECKOJIBKO OTIHYAIOTCS
OT paCCMOTPEHHBIX BBIIIC, XOTI a6COJ'l}0THI>Ie 3HA4YCHUA PACTUCKHUBAHUA B
PA3JIMYHBIX TpagallMOHHBIX AHala3oHax OTINYar0TCsA 3HAYUTEJIBHO. Onu
TaKke OoJblIe, YeM MPH MCHOIb30BaHUU AM — pacTpupoBaHus, IIPH ATOM
JUI TIOCTIETHET0 XapaKTepHa Takxke Ooublast BenuduHa. ClieayeT 3aMeTHTb,
YTO MEHBIIIEEe PACTUCKUBAHHE KOHLIEHTPUYECKUX PACTPOBBIX TOUEK Xapak-
TEPHO MPHU peaau3aluu YKa3aHHOW TEXHOJOTHUM ISl paCTPOBBIX TOUYEK, Ha-
000pOT, ¢ HANOOJIBIIICH IIUPUHOMN KOJIbIIA ¥ OTBEPCTUS. OOBICHCHHEM TAKHX
SIBIICHUH MOT'YT OBITh OCOOCHHOCTH M3MEHEHHs Pa3MEpOB COCTABIISIOIINX
(parMeHTOB KOHLIEHTPHUYECKOI pacTpOBOW TOUKHM: KOJIbI]A M OTBEPCTHS, U
HEyCTOWYHMBOCTb ITUX ()PArMEHTOB PACTPOBBIX TOUEK P TT€YaTAHUH.

Tem He MeHee, poBenEHHAs paboTa 10 MCCIECI0BAaHUIO BOZMOXKHOCTEH
pacTpupoBaHHs C MOMOLIBbIO KOHLIEHTPHUUYECKOH pacTpOBOW TOUKH yIiTyOsi-
€T 3HaHHUA O IpoIleccax PacTPUPOBAHUSA B LIEJIOM M PACLINPSAET MpeCTaBiIe-
HUS O TTOBECACHUU PACTPOBLIX TOUCK B COBPEMEHHBIX (l)OpMHbIX mponeccax
(itekcorpadckoii mevyaru.
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OOTOMNOJIMMEPU3YEMAA NNACTUHA TUTA DSP
KOMIMAHWUW DUPONT - O4UH N3 CNOCOB0B
MOBbLIWEHNA KPACKONMEPEHOCA
ONEKCOrPAOCKUX NEYATHDBIX ®OPM

3ak C. A, KapTtawesa O. A.
MocKoBCKMI rocyapCTBEHHbIN YHUBEPCUTET neyaTn
nmeHn MieaHa OegopoBsa

Abstract

This paper is given up to the solution proposed of the company DuPont for
increase the transfer of ink on the flexographic plate surface, in particular
the flexo plate DSP. This plate allows increase a degree of ink’s transfer of
the flexographic plate with special structure including micro-roughnesses
which are created during the process of plate production.

B Hacrosiiiee BpeMsi TexHOJNOTUM Qiekcorpa)cKoil medyaTu MmocTossHHO
COBepLICHCTBYIOTCsI. CTOUT OTMETHTb, YTO Hauboyiee MHTEHCHBHO pPa3BHU-
BAIOTCSl JIONEYATHBIE TEXHOJIOTHH, B YacTHOCTH, (DOPMHBIE TEXHOJOTHH.
VIMeHHO MTPUMEHHTENIFHO K HUM B MOCJICHHUE TObI IPEUIaraloTcs pa3iiny-
HbI€ TEXHUYECKHE PELICHUS, HAIIPABJICHHbIE HA YIy4IllIeHHEe Ka4yecTBa revar-
HBIX OTTHCKOB.

OnHa U3 aKkTyasJbHBIX Ha CErOJHSIIHMN JeHb npoliieM Qiuexcorpaduu
3aKJII0YAETCsl B HEJIOCTATOUYHON HACHIIIEHHOCTH IUIAIICYHBIX M300pakeHUI
Ha NeYaTHBIX OTTHUCKAX, YTO TECHO CBSI3aHO C KPACKOIIEPEHOCOM Ne4YaTHOM
¢dopwmel. [Ipemiaraempie KOMITAHUSIMU CIIOCOOBI JJIsl MUHUMU3AIUN BIHSHUS
JAHHOHW MpOoOJieMbl HA KOHEYHBIA PE3yJbTaT, JOBOJIBHO pa3HooOpasHbl. K
HUM OTHOCATCSI CIIeAYIONIre pa3paboTKu:

- texnousiorust Pixel+ coBmectHo ¢ High Difinition Flexo (HD Flexo) [1],
KOTOpasi siBjsieTcst pa3paborkort kommanuu EskoArtwork u peanusyercs B
000pyI0BaHMH JUIst 3anTMcH MH(OpMaluy Ha (GOPMHBIE IJIACTHUHBI TP U3-
rOTOBJICHUU (opM MO HU(GPOBOH MACOYHON TEXHOJIIOTUU. DTO LEJBIA KOM-
IUIEKC, COYETAIOIUI B cebe INpPHUMEHEHUE HOBBIX TMOPUIHBIX PACTPOB C
MOAJEPKUBAIOIIEH TOUKOM, MUKPOPACTPUPOBAHKUE IIOBEPXHOCTU 1€4YATHOMN
(dopMBI, a Takke OECKUCIOPOAHYIO TEXHOJIOTHIO MOJYYEHHs PacTpOBOI
TOYKH C IJIOCKOM BepIIUHOH [2];
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- mukpopactpuposanne Kodak DigiCap, cyTh KOTOPOTrO COCTOMT B Ha-
HECEHUHU MUKPOSIUEEeK Ha BCIO MOBEPXHOCTH MeuaTHor Gpopmsl [3];

- mukpopactpuposanue PlateCell, Microcell, MicroGroovy (kommanus
EskoArtwork), 3axitouatoiieecst B HAHECEHUU SIUEUCTON CTPYKTYPBI Ha I10-
BEPXHOCTb (hiiekcorpadckoii neyarnoi Gopmbl, 10O YETKO B LIEHTP pac-
TPOBOH TOYKH, JTUOO Ha BCIO IIOBEPXHOCTH [4];

- pa3paboTka (OPMHOI TUTACTUHBI, KOTOPast 00IaaeT CreIHaIbHON MU-
KpOLIEPOXOBATON CTPYKTYpOH.

Bce BhInIenepednciieHHble cnoco0bl JaroT oxuaaeMblid d3QQeKT noBbI-
IICHHsI HACBIIICHHOCTH OTTHCKOB B OOJIbLICH MM MEHbIIel cTerneHu. Pac-
CMOTpHUM OoJiee IOPOOHO MOCIENHUH U3 YKa3aHHBIX pa3padoToK — GopM-
HYI0 TuiacTuHy kommnanuu DuPont tuna DSP.

Ora MacTHHa MPEACTaBIsIeT COO0H MHOTOCIIONHYIO CTPYKTYpY (puc. 1),
OTJIMYAIOIIYIOCS OT CTAaHJAPTHOM (hOTONOIMMEPU3yeMOH IJIaCTHHBI, TIpel-
Ha3HA4YeHHOM JuIsl 1mosydeHus: uiekcorpadckux medaTHeix Gopm 1o nud-
POBOIf MaCOYHOM TEXHOJIOIMH, HAJIMUUEM JIOTIOJHUTEILHOTO, PHIAIOIIETO
MHKPOIIEPOXOBATOCTh MOBEPXHOCTH (hororonaumepusyemoro ciosi (PIIC).
Croii cCOCTOUT U3 YacTHUl], MIPUMEPHBIN pa3Mep KOTOPHIX paBeH OT 2 1o 4
MKM U pacrojiaraercsi oj MaCoOuHbIM CJIOEM IUIACTHHBI, MOAu(UIHPYs e€
HOBEPXHOCTb. [[ppMeHeHNe TaKo! TIIaCTUHBI TO3BOJISIET M10Jy4YaTh OTTUCKH
¢ OoJiee BBICOKOM ONTHYECKOW MJIOTHOCTBIO, B TOM YHUCIIE, PABHOMEPHbBIE U
OJIHOPOJIHBIE TUIAllIeYHble n300paxkeHus. JlaHHas mactuHa pazpaboTaHa B
nByx monubukanusax: mwiactuHa DSP, npennasHadeHHas 1 o0paboTku B
COJIbBEHTHOM pacTBoOpe, U IutactuHa DFP, npenHa3sHaueHHas U1 TepMallb-
HOW 00paboTku 1o Texuosoruu FAST.

3anHCcaHHAA MacKa
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Puc. 1. Cmpoenue gpomononumepuszyemotl ghnexcoepaghckoii popmHoil niacmurvl
DuPont DSP (1) u nonyuennoii na Heil neuamuoui gpopmul (2)
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Kak cnenyer u3 onucaHus BO3MOXKHOCTEH paccMarpuBaeMoil (opMHON
IJIACTHUHBI, MOJKHO TPEATNONIOKUTH, YTO OHA 00NagaeT CIeAYIOIIMMHU 0CO-
OEHHOCTSIMU:

HOCKOJIbKY CJIOH y4acTByeT B 00pa30BaHHUHM [1€UaTAIOLIUX U IPOOEb-
HBIX DJIEMEHTOB Ha IleyaTHOW (opMe, CIe0BaTeIbHO, OH YyBCTBHU-
TeNeH K yIbTpadHoIeTOBOMY M3IY4EHHIO. DTO O3HA4YaeT, YTO CION
cxox no cocraBy ¢ ®IIC. Bo3moxHbIe OTINYMA MOTYT KacaroTCs
pacrpeie/IeHUs: B 9TOM CJI0€ YacCTHUL] HAaIlOJIHUTEs;

YaCTHUIB], TPUAAIOLIIE MUKPOIIEPOXOBATOCTD CIIOK, JOIKHBI XOPO-
110 BOCIIPUHUMATh KPACKY, TO €CTh 00J1a1aTh 0JcO()UIbHBIMU CBOM-
CTBaMH;

PacTBOPHUTENb U3 BEIMBIBHOTO PAacTBOpa HE JIOJKEH OKa3bIBaTh BO3-
ﬂeﬁCTBHH Ha 35TU 4YaCTUIIbI U HC BCTyIlaTb ¢ HUMHU B XUMHYECCKYIO
peaxl1yo;

BJIMSHUSA YaCTUL JOIOJHUTEIBHOTO CJI0SA U UX KOHIEHTpAlUA B 9TOM
cioe (B KayecTBE LIEHTPOB 0Opa30BaHMs KOHIVIOMEPAaTOB) Ha CKO-
pOCTh TPOTEKaHUs (POTONOIMMEPHU3AIIIH, TOHKHO OBITh MUHHUMAJIb-
HbIM.

B Tabmune 1 npencrasieHa TeXHUYECKas XapaKTEpUCTUKA IUIACTHHBI,

3asiBJIeHHass komnanuen DuPont.

Tabnuya 1
Texnuueckas xapaxmepucmuxa niacmunvl DuPont DSP

Cyrel® DSP 45 Cyrel® DSP 67
Toamuna 1.14 mm Toamuna 1.70 mm
Kectroctb 78-80 lop A | 70-72 1llop A
Bocnpoussenenue rpaganuii 1-98% 1-98%

150 Ipi 150 lpi
MunuManbHas TOIIMHA OTACILHON 50 MKM 50 MKM
JIMHAA
MuHMManbHBIA TUaMETp OTIIETbHO 150 MxMm 150 MM
CTOSIIIIEH TOUKHU

B npouecce n3ydeHus IIaCTUHBI HA CKAHUPYIOLIEM 3JIEKTPOHHOM MU-

kpockornie COM JSM-7500F mocrne ynajieHus 3alldTHON MJIEHKU U Macod-
HOTO CJI0s1 ObLIM MOy4eHbl MUKpodoTorpaduu e€ MmoBepXHOCTH MPH pas-

34

| International Scientific-Practical Conference



JIMYHOM yBenudeHuu (puc. 2). OHM MO3BOJISIIOT C/IeIaTh BBIBOJI O TOM, YTO
[IOBEPXHOCTH CaMOro (hOTONOIUMEPH3YEMOTr0 CII0sI JOCTATOYHO OJHOPOAHA,
OJIHAaKO MOKHO 3aMETHTh HaJH4YKe HEeOOIbIIMX BBICTY AKX yacTull. [1pu
9TOM PacCIOJIOKEHUE YAaCTHUI] HE ABIACTCS PETYSIPHBIM M XapaKTepU3yeTcs
HX CIy4YaiHbBIM pacrnpeieIeHHeM MO MOBEPXHOCTH.

Puc. 2. Mukpogomoepaguu nosepxnocmu niacmunsr DuPont DSP
Ha cKaHupyroujem 31eKkmpoHHoM muxkpockone JSM-7500F

Wsrorosnennas Ha mwiactuae DSP mo mudpoBoii MacouHO TEXHOIOTHH
neyarHasi popma, UMeeT MOBEPXHOCTh, NPEICTABISIONYI0O COOOH MIepoXo-
BaTyIo CTPYKTYpY (puc. 3), KOTopas 1 Mo3BOJISET OBBICUTH KPaCKOIIEPEHOC.
N300pakeHne MOBEPXHOCTH Me4aTHON (hOPMBI, IPEICTABICHHOE HA pHC. 3,
ObuIO TONTyueHo ¢ momorisio 3D-mukpockona AniCam komnanuu Troika
Systems.

Puc. 3. Hzo6pasicenue nosepxnocmu neuamuoil popmul, u320moGieHHOU
no yugposoi macounoi mexuonozuu na niacmune DuPont DSP,
noayuennoe ¢ nomouybto mukpockona 3D AniCam
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Pesynbrarsl uccnenoBaHUN TEXHOJIOTMYECKUX BO3MOXHOCTEH MCIIOJb-
3oBaHusi popmHoi mactuHbel DSP 1 ee cpaBHeHue C me4yaTHOH (OpMOid,
nojryueHHoi Ha ¢opmHoii actuie DPR xomnannu DuPont, nocie npo-
BEJICHMS TeUaTaHMs ¢ HUX MPOUIUTIOCTPUPOBAHO HA pHC. 4.

CpaBHeHue kayecTBa nevyatv nnauwek c coopm DuPont
Cyrel® 45 DPR & 45 DSP

45 DPR/ Digital/ E1520 45 DSP/ Digital/ E1520

A

P.

e
e

Puc. 4. Cpasnenue nacvliyeHHOCMU RIAUEYHO20 U300PANCEHUSL HA OMMUCKAX,
nonyuennvlx npu neuamu ¢ gpopm DuPont DPR 45 u DSP 45

AHanu3 n300pakeHHuH, OJyYeHHBIX Ha OTTHCKaX (C MPUMEHEHUEM IIPU
re4yaTaHuy OJJHOM W TOH e MOHTaxHoM JieHThl E 1520) mokasai, uto mpu
HCIIOJIb30BAHUM JUIsl M3TOTOBJICHUS MeyaTHoW (opMbl (POPMHOM TIIACTHHBI
DSP, no cpaBHeHuto ¢ ucnoinb3zoanueM rmiactuibsl DPR, Habmogaercst mo-
BBIIIEHUE Ka4eCTBa OTTUCKOB. OHO BBIpakaeTcs B YBEIHMUEHUH HACHIIICH-
HOCTH IUIAIIEYHBIX M300pa)KeHH, UX OOJIbIICH OJHOPOJAHOCTH M OTCYT-
CTBUH, TaK HAa3bIBAEMOH, «CEIUHBI».

[Tnactuna DSP, HecoMHeHHO, 3aciy)HBaeT OoJiee JETAILHOrO U3yde-
HUS, B YaCTHOCTHU, HAIIPABJICHHOTO HAa aHAIMU3 CTPYKTYpHl IIEPOXOBATOCTH
MMOBEPXHOCTH U €€ BIMSHUS HA KPACKOIIEpEeHOC rnedaTHol (popmMbl. Jta ria-
CTHHA ABJSETCS] HEAOPOTUM TEXHUUECKUM PELICHUEM s IPEeIpUATU, He
JKEJIAIOLIUX KapAMHAIBLHO MEHSTh ITPOIlecC U3roTOBIeHUs (iekcorpadcKux
neyatHeIX GopM. Mcrmonb3yst numib Ipyrod THUI IUIACTUH, OHH MOTYT JI0-
OUTBCSI MOBBIILICHNS HACKIICHHOCTH M300payKeHHUS Ha TIEYaTHBIX OTTHCKAX.
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M3YYEHUE BO3SMOXHOCTU NPUMEHEHIA
PACMEYATOK CO CTPYUHOIO NMPUHTEPA B KAYECTBE
®OTO®OPMbI B AHAJIOTOBOI TEXHOJIOT MU
N3roToBJIEHNA OOCETHbIX NEYATHbIX ®OPM

Kaprawesa O. A., bawknHa U. B.
MoCKOBCKUIA FOCYAapPCTBEHHDBIN YHUBEPCUTET NeyaTtu
nmeHn MeaHa Oepoposa

Abstract
Using in analog offset plate making technology the printouts from inkjet
printer is also evaluated and conclusions about its application are drawed.

AHaJIoroBasi TEXHOJIOTHsI U3TOTOBIICHHSI O()CETHBIX MEYaTHBIX (OPM KO-
nupoBaHueM ¢ (potohopM, HECMOTPS Ha IUPOKOE NPUMEHEHUE IIU(PPOBBIX
TEXHOJIOTUH1, IPOJOJIKAET MCIOJIB30BAThCS B PsAZIE CETMEHTOB HONUrpadu-
yeckoro peiHka. Hapsiay ¢ ucnonb3oBaHueMm (hOTOIUIEHOK, MPAKTHUECKOE
NPUMEHEHHE CTall MPUOOpeTaTh TEXHOJIOTHH, OCHOBaHHbBIE HA HCIIOJIb30-
BaHMHU MPHHTEPOB: JIa3€PHBIX (3IeKTpodoTOrpaduecKux), a B IMOCIEAHNE
rozsl U cTpyHHBIX [1, 2]. OHM HaXOAAT MPUMEHEHHE B TeX ClIydasx, Korna
He TpeOyeTcsi BBICOKOIO KayecTBa, B OCHOBHOM, JUISl II€YaTHBIX padoT, co-
Jiep)KaliuX ITPUXOBbIE U TEKCTOBbIE (hparMeHTHl. Mcnonb3oBaHue yazep-
HBIX IIPUHTEPOB YaCTO HE TMO3BOJISIET JIOCTUYh TPeOyeMbIX MOKa3aTesel 1o
YPOBHIO MAaKCHMaJIbHOM U MMHMMAJIBHOM ONTHYECKUX IIJIOTHOCTEH, KOTO-
pBI€ B psifie CIy4aeB MOXHO MOBBICUTh UCKYCCTBEHHO, MMyTEM MPUMEHEHUS
KUAKUX ycunuTeneil mioTHocTy. [losBUBIINECs B MOCIEIHUE TOIBI TEXHO-
JIOTHH TIPEJIaraloT B KauecTBe HocuTes nHpopmarmu (aHamora ¢porodop-
MBI) UCIIOJIB30BATh, HATIPUMED, CTPYHHBIN NPUHTEP, C BEIBOAOM Ha IJIEHKY
xkomranuu TekhNova — npo3pauHblii nonuaGUPHBIA MaTeprai s BEIBOJA
n3obpaxenuil. [Inénka Polylet ID (Insta Dry — MoMeHTanbHO COXHYIas)
obecrieunBaeT, N0 MHEHHUIO Pa3pabOTYMKOB, OJyYEeHHE BBICOKOW OmTHYe-
CKO# TUIOTHOCTH M TIOJIXOAMT JUISl BEIBOJIA O3UTHBHBIX (hoTodopM J1t000ro
pasMepa, B TOM YHKCIIC JJIsi M3TOTOBJICHHsI MOJHOIBETHBIX pabdor [2]. Uc-
MOJIB30BAHKE 3TON IUIEHKU AJIA BBIBOJA M300pakeHUs HA CTPYHHOM MpPHH-
Tepe C BBICOKMM pa3pelleHneM 3amucH, TakoM kak Epson Stylus Pro 900
CEPUH C UCIIOIB30BaHUEM KPAaCKOBOCIIPUUMUHNBBIX CJIOEB 00€CIIeUnBaET X0-
poliee BOCIPOU3BEACHUE U PACTPOBOIO M300pakeHHs B MHTEpBaJe Ipajia-
uui 2-98%, 4€TKoe BOCIpOU3BEIEHUE ITPUXOB M POBHBIX TUIallek. Takue
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BO3MOYKHOCTH O0OPY/IOBaHUSI U Marepuaiia Jyisi 3alUCH U300paKeHuUs! Mpu-
BEJICHBI B YK€ LIMTHPYEMOM BhILIE padoTe.

B pamkax Hacrosieil paboThl cliesiaHa MONbITKa OLIEHUTh BO3MOXKHOCTH
ONMCAaHHOW TexHonoruu. B kauecTBe ycTpolicTBa AJid BbIBOJIA pacleyaTok
npumensiics npunrep Epson Stylus Pro 7880, B kauectBe mnéuku PolyJet
ID; nyist neyatu npuMeHsUIUCh 00bIYHbIe yepHmita Epson Ultra Casome. Jlis
pactpupoBaHus u300pakenus: ucrnonbizoBaicst RIP — Flet Gate Hemerkoii
xomranuu Color Gate u camasi BbICOKasi U3 JOCTYIHBIX B HEM JIMHHUATYD
120 lpi. BeiGop 3T0i NMHUATYPHI BO3MOXKEH TOJBKO HPU MaKCHMaJIbHOM
paspemenun 3anucu 2880%1440. Ilepen BbIBOIOM paciiedaTok 00opymoBa-
HUE ObLIO OTKAJIMOPOBAHO, U ObLIA MPOBEACHA JIMHEAPH3AIHs PACTPOBOIO
npoleccopa ¢ BHIOPaHHBIM pa3pelieHUueM 3alliCy MPUHTEPA U JIMHUATYPbI
pactpupoBanus. [Ipu npoBeneHny mHeapu3auuy ObLI MCIIOIb30BAH JICH-
curometp Techkon RT — 120. Tect-00beKT JyIsi KOHTPOJIS TIOKa3aresiei Bbl-
BEJICHHOTO M300pasKeHus CoAeprkal HeoOOXOUMBbIe JIJIsl KOHTPOJIsS KauecTBa
n300pakeHus: GpparMeHThl PacTPOBBIX, IITPUXOBBIX U TEKCTOBBIX AJIEMEH-
TOB.

[Tocne npoBeaeHus JIMHEapU3alry ¢ MOJIY4YEHHOIO pacriedyaTka (aHajio-
ra poTodopMbI), OblIa U3rOTOBJIEHA KOITMPOBaHUEM redatHas popma. [Tpu
9TOM Hcnosb3oBaiack (opmuas miactuia VPS — E ¢upmer FujiFilm, ko-
TOpast 10 CBOUM IOKAa3aTeIssM OTHOCHTCSl K OJHOW M3 JIy4dInuX (hOpMHBIX
IUTACTHH, pa3pabOTaHHBIX JJIs aHAJIOTOBOM TexHonoruu. Ha 3Toit miactune
ObUIM IIEPBOHAYAILHO TO000PaHbl PEKUMBI HKCIIOHUPOBAHUSI U TPOSIBIIE-
HUSI, KOTOPbIE MO3BOJIMIIM MOJTYYUTh HPAKTHYECKH UICAIBHYIO IpaiallioH-
HYIO XapaKTepUCTUKY, HCKIIIOYHMB, TEM CaMbIM, BIIUSIHUE KadecTBa pOpPMHOI
IUIACTHHBI Ha Pe3yJIbTaT UCCIIEI0BaHNH.

I'papganoHHble XapaKTepPUCTHKH MOJYYEHHBIX JI0 U IOCIe JIMHeapHu3a-
LM pacrieyaTkoB co CTpyHHOro npuHTepa (poTodopm) u nevarHbix Gopmax
C 9THX M300paKeHNUH MPHUBEICHBI HAa pHC. 1 ¥ 2 COOTBETCTBEHHO.

AHanu3 rpajaliMOHHBIX XapaKTEePUCTUK HE TO03BOJISIET MO3MLIUOHHPO-
BaTh UCCJIEAYEMYIO TEXHOJOTMIO KaK BO3MOMKHYIO JIJIsl BOCHPOM3BEACHUS
pacTpoBOro M300pa)keHUs (Maxke ¢ JIMHUATYypo# pactpupoBanus 120 Ipi).
VckakeHnsi pa3MepoB pacTpOBBIX TOYEK Ha (GoTodopMax (pacreyarkax co
CTPYWHOTO IpPHUHTEpa) U MeYaTHHIX (opMax BeCcbMa 3HAYMTENILHBI, OHH HE
HO/IJJAIOTCSl CUCTEMHOMY aHaiu3y — (UIyKTyalu pa3MepoB JieTalieil u30-
OpaskeHHMs1 HOCSIT CITydaiiHblid Xxapakrep. M XoTs 1o pe3ysbraraM BUIHO, YTO
JIMHEeapu3alusi BCE —Taku MMella MECTO, OJIHAKO BOCIIPOM3BECTH BBICOKHE
csera (1o 10%) Ha doTodopMe NpaKTHYECKH HE YIaJIOCh, U XOTS HHTEPBAJ
rpajaiuii Ha ne4atHou Gopme 3HAYUTEITBHO YBEIUIHIICS, @ XapaKTep rpaja-
LOHHOM Mepe/iauil MOYKHO CYMTATh BIOJIHE YOBJIETBOPHTEIBHBIM.
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Puc. 1. I'padayuonneie xapakmepucmuxy pacnewamxos co cmpyuHo2o npunmepa
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Puc. 2. I'padayuorHbie Xapakmepucmury ne4amusix opm ¢ pacnevamros
(co cmpyiinoeo npunmepa) 00 u nocie TUHeapu3ayuu.
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Jluist BBISIBIICHMSI IPUYUH TaKOM TpaJalliOHHON 1epeayn ObIIH ClIeaHbl
MuKpodoTorpaduu pacTpoBbIX Todek Ha GpoTodopme U neyaTHoit popme ¢
pasmepamu 20%, 50% u 94% (cM. 1o wacoBoi crpenke) (puc. 3 u 4). Hx
n300paKeHUs OTIMYAIOTCSI HEONPEeIEHHOCTBIO Pa3MepoB, U KOHPHUTYypa-
LUK, U Pa3MBITOCTBIO KpaéB. DTO Aa€T OCHOBAHUE MPENIOIOKHUTD, YTO HC-
cileflyeMasi TEXHOJIOTHsI He COBCEM IpuemiieMa K 3ajiadyaM BOCHPOM3BEIe-
HUSI PaCTPOBOTO N300paXKEHUs, YTO CBSI3aHO, BOBMOXKHO, C 0COOCHHOCTSIMU
CTPYWHOH TIeuaTH.

Kpome pacTpoBoro n3o0pakeHus B paboTre OLleHHBaJIOCh TAKXkKe BOCIIPO-
M3BEJICHUE MITPUXOBBIX JeTanel (IITPUXOB U IIPOCBETOB).

™

Puc. 4. Muxpogpomoepagus pacmpogvix mouex na neuamnoii popme.

NUrten ApyTrue aerain I/I306pa)KeHI/I$I BOCIIPOU3BOANIIUCH, HAYUHAA C pa3-
MEpa B 100 MKM, OAHAKO UX UCKAXXCHHA OYCHb BCIIMKH (OHI/I YMCHBIIAIOTCA
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no mwupuHe B 5 u Oonee pas). [Ipu 3TOM n3MepeHne pazMepoB HACTOJIBKO
3aTPYIHEHO U3 — 33 HEPOBHOCTEW Kpa€B M MX 3HAYUTEIBbHON Pa3MbITOCTH,
YTO TOJIBKO MHTYUTHUBHO MOXXHO T'OBOPHUTH O UX BOCIIPOU3BEACHUU. Amnaino-
THYHBIE PE3YJbTaThl XapaKTEePHBI U JUIs MIPpU(Ta METKOTO Kerys.

Takum oOpa3om, ucrosib30BaHue Uisi U3roToBiIeHUs Gorodopm uccie-
JyeMoil B paboTe TEXHOJOIMH HE IMO3BOJISIET JIOCTHYb BHICOKOTO KayecTBa
U300paKeHUs], TIOITOMY OOJIACThIO €€ MPUMEHEHHUS MOXKET OBITh TOJBKO
OTPaHUYEHHBIN CEKTOP IPUMEHEHUS aHAJIIOIOBBIX TEXHOIOIUH.

MOoXHO, KOHEUHO MPEANOI0KHUTh, YTO MPOOIEMBI TPH BOCIIPOU3BEICHUH
U300paKEeHHI, CBSI3aHbI C HACTPOWKOHN ITPUHTEPA U IPOBEJCHUEM CaMOii JIn-
HeapH3aluu, 1 9TO JaéT OCHOBAHUE HE OTKa3bIBAaThCS OT MOJIY4YeHUs (OTO-
(opM C TIOMOIIBIO CTPYHHBIX IPUHTEPOB, & COBEPILIEHCTBOBATH IPOLIECC U
obopynoBaHue.
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COMPARISON OF PRINTS MADE
WITH CONVENTIONAL AND UV INKS

Giraityté G., Sidaravicius J.
Vilnius Gediminas Technical University

Abstract

Quality of the offset prints made with conventional and UV curable inks
was compared. Color characteristics of cyan, magenta, yellow and key-
color color bar patches were measured in CIE L*a*b*space at illuminants
D50 and D65 and compared. Statistical analysis showed also the differenc-
es in the color printing stability. It was found that type of the ink influences
friction properties of the prints and it was shown that prints made with UV
inks exhibit higher static and kinetic friction coefficient as compared with
prints made with conventional inks.

Key words: inks, UV inks, color, friction

1. Introduction

Offset printing is the most popular printing technology in printing indus-
try. It involves a wide range of printing production like packaging, labels,
books, magazines, security papers etc.

Offset printing is specific, because there are many types of inks, which
can be used [1-6]. These inks can be divided in two types — conventional
and UV curable prints. They have some differences like structure, curing
method, and color characteristics. If inks are investigated widely there are
practically no publications on the comparison of the prints made with con-
ventional coldset ink and UV curable ones.The aim of this work is first of all
to compare color characteristics (namely color gamut) of prints made with
both types of inks. It is known that UV curable inks have a high mechanical
stability and it of interest to compare the friction properties of prints made
with conventional and UV curable inks.

2. Experimental

Prints for the investigation were made on “KBA Rapid 106” press during
printing commercial jobs. All prints have color control bars with color meas-
urement patches. Color was measured in CIE L*a*b*space at illuminants
D50 and D65. Cyan, magenta, yellow and key-color color bar patches were
measured with spectrodensitometer “Techkon SpectroDens* [7].
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Paper friction parameters were measured using paper “Kromopak”
275 g/m?and prints on it Friction parameters (static and kinetic friction co-
efficients) were measured with using device ,,Thwining — Albert”“ FPDAS
1.00.1.

3. Results and discussion

Values of CIE L* coordinates of cyan patches at illuminant D50 were
measured on the color bars of 5 prints. The scatter of values for conven-
tional and UV curable prints are shown in Fig. 1. The results show, that
conventional print‘s CIE L* coordinates are spread in wider range than UV
curable prints. To show more differences between conventional and UV cur-
able prints, histograms were statistically analyzed by fitting to the Gaussian
values distribution. Results are shown in fig. 2 and 3.

—+— Conventional prints
20+ + —e— UV curable prints

T T T T T T T
40 60 80 100 120 140
CIE L*a*b* systemcyan color's L* coordinates

Fig. 1 L* coordinates of cyan color at illuminant D50: 1 — conventional prints,
2 — UV curable prints

Gaussian analysis of conventional and UV curable prints shows that cor-
relation with Gaussian distribution coefficient R of CIE L* for conventional
prints is 0,54 and UV curable prints — 0,44. R coefficient for the convention-
al print’s is little bit higher than UV curable prints although the correlation
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in both cases is very weak. But it can be stated that colors of prints with con-
ventional inks are more stable. The standard deviation w of CIE L* values
of conventional prints is lower than UV curable prints (conventional prints —
5,56, UV curable prints — 12,17). This coefficient confirms that printing of
cyan color is more stable in conventional prints.

—mu— Conventional prints

20 Gaussian analysis

Data: Datal_B
Model: Gauss

Chir2/DoF =6.99893
R =0.542

y0 3.41499 0.3654
XC 64.54847 0.58348
w 5.55604 +1.41489
A 75.30357 +15.89975

T T T T T T T
40 60 80 100 120 140
CIE L*a*b* systemcyan color's L* coordinates

Fig. 2 CIE L* coordinates of cyan color at illuminant D50 statistical analysis:
1 — conventional prints, 2 — Gaussian analysis

Similar results were obtained testing CIE a* and b* coordinates of cyan,
magenta, yellow and key-color colors. But it must be noted that conven-
tional prints magenta, yellow and key-color colors exhibit lower CIE b*
coordinates values than UV curable prints. CIE b* coordinates of conven-
tional prints magenta color exhibit negative value and UV curable prints —
positive. These results indicate that difference in color between both types
of inks is significant. This is more clearly seen on the color gamut charts.
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Fig. 3.Color gamut of conventional and UV curable print. llluminant
D50(a* and b*in arbitrary units)

D65

CIE L*a*b
Color space

UV curable prints

o o s w0 s @ m s o .J 5% g 10, 1

C

Conventional prints

Fig. 4.Color gamut of conventional and UV curable prints.Illuminant
Do65(a* and b¥in arbitrary units)
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Dependence on loading of the static (SCOF) friction and kinetic (KCOF)
friction coefficients results for prints made with conventional, UV curable
ant plain paper are shown in Fig. 5 and 6. The comparison of the static(SCOF)
friction coefficients between prints and plain paper shows, that UV inks ex-
hibit higher friction. Plain paper exhibits lower friction. It can be assumed
that observed friction differences are caused by inks type (different adhesion
forces) and surface roughness which is higher for prints.

—m— Conventional prints
—eo— UV prints
—a— Paper without prints

0,44 4
0,42 4 n
0,40 4
0,38 4

0,36

SCOF

0,34

0,32

0,30

0,28

0,26

T T T T T
200 400 600 800 1000
Load, g

Fig. 5.Dependence static coefficient of friction on load: 1 — conventional prints,
2 — UV curable prints, 3 — plain paper. Paper “Kromopak” (275gsm)

The comparison of the kinetic (KCOF) friction coefficients in five dif-
ferent loads between paper covered with conventional, UV curable prints
ant paper without printsis shown on Fig 10. Experiment shows, that paper
without prints inks exhibit higher kinetic friction contrary to the static co-
efficient of friction. Paper covered with conventional prints exhibit lower
friction properties. It can be assumed that observed friction differences are
caused by inks type and surface roughness.
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0,34 —n— Conveptional prints
A —e— UV prints
—4— Plane paper
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Fig. 6.Dependence kinetic coefficient of friction on load: 1 — conventional prints,
2 — UV curable prints, 3 — plain paper. Paper “Kromopak” (275gsm)

4. Conclusions

Color gamut of prints made with UV curable inks and conventional inks
are different at illuminant D50in green—blue quadrant and at illuminant D65
in red—yellow quadrant. This results means that in UV inks the role of fluo-
rescence is higher. Friction properties testing shows that prints made with
UV curable inks exhibit higher friction as compared with the prints made
with conventional inks.
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THE IMPACT OF SOCIAL MEDIA IN LABOUR LAW

Oguz 0.
Anadolu University, Faculty of Law, Eskisehir, Turkey

Abstract

Since over ten years social media is improving all over the World. It effects
all area especially criminal law and labour law. In this paper | wil try to ex-
plain the impact of social media in business life.

If we wantt to describe, what is social media; “Social media are online appli-
cations that enable their users to interact with each other. This includes cre-
ating and sharing content (text, images and video), as well as networking
and bookmarking. As compared with traditional media which only deliver
content; social media promote active user participation. There is a great
variety of social media ranging from social networks (e.g.Facebook, Vkon-
takte Linkedin), private enterprise social networks (e.g. Yammer, Socialcast),
content-sharing websites (e.g. Youtube) blogs (e.g. WordPress, Blogger)
and micro-blogs (e.g. Twitter).

If you use social media often, you have to be careful, when you share vid-
eos or news or your ideas. Because If there will be indignity to someone or
companies or pornography, as a worker you can lose your job and you can
find yourself in front of judge.

Key Words: Social Media, Employment, Risk, Dismiss

1. The Importance of Social Media

This paper is concerned with the implications for labour law of social me-
dia and the social media policies that employer increasingly are developing
to regulate the behaviour of employees.

One particular set of challenges involves the emergence of social media
as a new frontier in the expression of collective and individual employee
voice!.

To regulate employees’behaviour, it is increasingly common for emp-
loyers to establish detailed social media policies with wideranging pro-
hibitions on social media use, including activity in employees’ personal
lives?.

1 Alen and Overy, “The impact of social media on your business” www.alenovery.com, p.3
2 Louise Thornthwaite, “ Labour Law and the Regulation of Social Media Policies” www.

upf.edu. p.1
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Companies are increasingly keen to use social media for business purpo-
ses, in particular, as part of their communication, marketing strategy. Howe-
ver, the legal framework applying to social media is often complicated and
unclear. Social media are subject to a broad range of laws and regulations,
including market practices, intellectual property, privacy, data protection
and employment law.

The growth of social media sites has significant ramifications for emplo-
yers. It offers ample opportunities for you to search for prospective emplo-
yees (e.g. both LinkedIn and Facebook can be used to advertise job vacan-
cies) or to create communities with your staff?.

2. Recruitment by Social Media

Before scoial media, recruitments in businessmarket were doing by letter
or face to face. But nowadays all changed and many of companies recruit
their workers from social media.

Studies show that the majority of recruiters, when preparing for the
first interview, carry out an online search to find out additional information
about the applicant. LinkedIn and Facebook are the websites most often
consulted. But, employers may not ask job applicants about their private
life, unless it is considered relevant for the nature of the function*. A com-
pany may not make employment decisions based on criteria such as age,
race, gender, sexual orientation, marital status, religion or philosophy of
life, political beliefs, trade union membership, language, handicap, fortune
and social origin.

All of unemployment workers can not reach internet and social media.
Some of them are poor to use internet and to buy computer or someof them
dont know how to use social media. Especially for old generation workers
it is really diffciult to be social media and to use internet’.

3. Prevent of Social Media in WorkPlace

If social media is not useful and unnecesaary for workers, as an em-
ployer you can prevent social media in workplace. Because if your workers
to much concantrate for facebook or twitter, they can not do their jobs care-
fully. They can not Show their perfect permance in their work.

3 Zeynep Mengi, “Isyerinde Sosyal Medya Kullanimi ve Hukuki Sorunlar” www.zeynep-
mengi.com, 2012.

4 Brice R., Fifer S. and Naron G ‘Social Media in the worklace: the NLRB speaks’, (2012)
Intellectual Property & Technology Law Journal, 24, 10.

5 Smith, L., ‘Employment law and social media’, Law Society of South Australia, May,
26-27: available at: www.lawsocietysa.asn.au



For almost all employees, social media are not considered a necessary
working tool (unlike, for example, an internet browser).

Second option can be as an employer you can open certain limits for
workers for using social media at work. Some of employers are doing strict
regulations when there will be collective bargaining at work.

As an employer you can also regulate the use of social media by employ-
ees. You can prepare a guide how to use social media at work. For example
some workers can use employer companies name and logos in social media.
And this can be so dangerous for economic reasons for companies. As a
worker you have to be careful not using companies logo and names. Other-
wise you can lose your job.

Another risk for employer is confidential information about companies
or factory products. Most companies have strict confidentiality clauses in
their employment agreements. It is recommended that you give clear guide-
lines to employees to make them aware of the potential dangers of posting
information online, especially in a business context®.

4. Dismiss of Employee

When the comments are sufficiently damaging, as an employer you dis-
miss your employee.Employees may use social networking to post degrading
messages about their supervisors or the company’s customers, or start criticis-
ing the company’s business policies, or harassing or intimidating colleagues’.

As an amployer before dissmising your employee, you can also use some
disiplinary punishments®. Because if the damaging is not so big and serious,
may be it will be better to warn the employee.

Another risk is your employee can change job and when they gop an-
other company, employee can bring all companies twitter followers and sup-
porters. What will happen in this position? As you see social media effects
all area. To manage this risk, your social media policy should address own-
ership of social media content and connections. Employment agreements
and confidentiality agreements can also put in place the protections your
business needs.

6 Hudson S and Roberts K, 2011-2012, ‘Drafting and Implementing an Effective Social
Media Policy’, 18 Texas Wesleyan Law Review 767

7 Thornthwaite, L. ‘Social Media, Unfair Dismissal and the Regulation of Employees’ Con-
duct Outside Work”’, (2013) Australian Journal of Labour Law, forthcoming, October.

8 Miller, J and Markoska, J (2011) ‘Dealing with the risks associated with the use of social
media’, Internet Law Bulletin, 14 (2)34-37.
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5. Intellectuel Property Rights Via Social Media

Any publication of content via social media must take into account the
intellectual property rights held by third parties, for instance copyright or
trademark rights. If content is protected by intellectual property rights, users
may in principle only publish this content via social media with the prior
authorisation of the content owner®.

6. Publishing of Privacy in Social Media

Individuals have the right to privacy. As a result, a company cannot pub-
lish information about an individual’s private life without his or her consent.
Related to this is the right of personal portrayal, which means that you need
a person’s prior approval if you wish to use their photograph!?. Furthermore,
any content which may be considered insulting, denigrating or defamatory,
as well as discriminatory, must not be published.

There are risks associated with disciplining employees who inappropri-
ately use social media on a ‘personal’ level. Out of hours conduct through the
use of social media can have a destructive impact on businesses especially
when comments and posts can become viral in a matter of seconds.

Employees’ activities may also constitute harassment of other employ-
ees. In a recent case,an owner of a company was found to have sexually har-
assed an employee by sending her unwelcome text messages that contained
sexual propositions and offensive comments. This case and others reiterate
the need for employers to have both harassment and social media policies
that address issues such as respectful communications''.

7. Conclusion

As I conclude, lets speak about Last Regulations in Internet Law in Tur-
key. Turkey is going through a freedom of expression and censorship de-
bate, after parliament approved a bill tightening Internet controls .The new
amendments to laws regulating Internet publications include powers allow-
ing Turkey’s telecommunications authority to block websites without first
seeking a court ruling, stirring national and international debates.

They would force Internet providers to store data on web users’ activi-
ties for two years and make it available to the authoritiesThe government
said the amendments to the 2007 law, which is already held to be one of the

9 Alen and Overy, “The impact of social media on your business” www.alenovery.com, p.4
10 Jarrett, L. (2010) ‘Privacy on Facebook: issues and implications for individuals and
employers’ Internet Law Bulletin, 13(4).

11 Peter Eastwood, “Unsocial Use of Social Media and Its Risks To Your Business” Labour
and Employment Legal Alert, July 2011, p. 3.
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most restrictive in the world, are necessary for greater protection of privacy,
children, the young and families.

But the opposition, the public and others have criticised the move as
an assault on freedom of expression.The only objective of this regulation,
which has been prepared in panic, hastily, disregarding the public opinion, is
obviously to suppress the Internet media.

In Turkey in labour law we have new acts since ten years. As I should be
honest, our acts also has nearly no regulations about social media at work-
place. As sson as possible we have to accpet new acts about social media in
employment law.
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HABYXAHUE KPACKOMNEPEAAIOLLEIO CJioA
O®CETHbIX PEBUHOTKAHEBbBIX MOJIOTEH
B CMECAX PACTBOPUTEJNEN

banpakos 1. .
MOCKOBCKUI rocyiapCTBEHHbIN YHUBEPCUTET Neyatu
nmeHn MisaHa OegopoBsa

Abstract

Set synergism sorption solvent mixtures upper rubber layer blanket. This
phenomenon must be considered in the formulation of moisturizing and
cleaning solutions, acting on canvas.

Odcernoe pesunorkaneBoe nosiotHo (OPTII) ocymecTBisieT nepeHoc
U300pakeHHs C reyaTHOM (OpMBI Ha 3anevyarbiBaeMblii MaTeprain. AHaaus3
padorel OPTII oreuecTBeHHOTO U 3apy0eKHOTO IPOU3BOJICTBA [TOKA3aJI, YTO
OIPE/ICTICHHYIO POJIb B HApYIIEHUH CTAOMIBHOCTH O(CETHOTrO MEeYaTHOTo
Hpoliecca U MOBBIILIEHUH BPEMEHH ITPOCTOsI IEYaTHOro 000pyI0BaHMsI UTpa-
0T CBOMCTBA KPACOK, YBJIQXKHSIOIIETO pacTBOPa U CMBIBOK.

HeoOnaronpusitHoe BozzaeicTBue xuakocreit Ha OPTII mposiBiisieTcs B
HaOyXaHHH KPacKOIEPEAAIOIero CIIos, B YBEIIMYEHUH €0 JIMIIKOCTH U, KaKk
CJIC/ICTBHE, B TIOBBIIIEHHOM HAaKaILIMBAHUM HAa HEM OYMa)KHBIX BOJIOKOH,
NBUIM ¥ YaCTHIl MEJIOBOTO ciiosi. Bce 3TH BOJIOKHA M 4acTHIBI B IpoLiecce
nevyaTaHusl CIIPecCOBBIBAIOTCSI HA MMOBEPXHOCTH TOJIOTHA, 00pa3ysi TBepaoe
HOKPBITHE, TIOX0 BOCIPHHUMAOIIEe KpacKy. B urore texHuueckoe oociy-
YKMBaHUE 000PYJIOBAHMUS 3aKIIOYACTCSl B CBOEBPEMEHHOW OUMCTKE ITOJIOTHA
C MOMOII[BIO PA3JIMYHBIX PACTBOPHUTENICH M CMBIBOK.

[Tpu BBIOOPE CMBIBKH CHELUAINCTAM YACTO MPUXOJUTCS HAXOIUT KOM-
IPOMHCC B TPEOOBaHUSX, MPOTHBOpEYaInX ApYT Apyry. C oHOM CTOPOHSI,
CMBIBKA JIOJDKHA 3PPEKTUBHO YIAISTh CHIPYIO KPACKy C BaJUKOB M OceT-
HbIX 1osioTeH. C Ipyroi CTOpOHbI, OHA HE I0JDKHA OBITh HACTOJILKO XMMHUYe-
CKHU aKTUBHOM, 4YTOOBI BBI3bIBATH HA0YXaHUE PE3MHOBOI'O MOKPBITHSL.

OCHOBOM CMBIBOK JUISl TPAAMIUOHHBIX KPACOK CIIyKar ajindarnieckue
yrieBonopoabl (92-98 % no oowvemy), nodbiBaemble n3 HedTu. OT 2 110 8 %
B CMBIBKaX IPUXOIUTCS HA Pa3IMYHbIC PUCAIKU: IMYIIBIaTOPbl, OHOIH/IbI,
UHTUOUTOPBI KOPPO3HH, TIOBEPXHOCTHO-aKTHBHBIE BeliecTBa. Cunrator [1],
4YTO THOPHIIHBIE KPACKH MOXKHO CMBIBAaTh TEMH K€ CPEICTBAMH, KOTOpbIE
npe/jHa3Ha4YeHbl Ul TPaJUIMOHHBIX Kpacok. OIHAaKo rHOpHIHbIE KPACKU
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coliepKaT 3HauuTenbHyl0 (10 25 %) nomto YD-KOMIOHEHTOB, MOITOMY
JJIsA 3(1)(1)6KTI/IBHOFO yYAaJI€HUA NOCICAHUX C IMOBEPXHOCTU PE3UHBI B COCTAB
CMBIBKH JI0JIKHBI BXOJIUTh PACTBOPUTENH C MOJISIPHON CTPYKTYPOU MOJIEKYJI.
B nporuBHOM cilyyae Kpacka ¢ BAJIMKOB OyJeT CMBIBATHCS XyXKe, a Pacxojl
CMBIBKH OKa)kKeTcsi 0ojiee BBICOKMM. B TO ke BpeMsl MOJISIpHBIE PAacTBOPHU-
TEJI JJIsl Pe3UHbl U3 OyTaAMeH-HUTPUILHOTO Kay4yyKa MpPOTHBOIIOKA3aHBI.
Tem He MeHee, HEKOTOpbIE TIEYaTHUKH, 3Hasl 3TO, HA CBOM CTpaxX U PUCK IIbI-
TalOTCA OKCIICPUMCHTHUPOBATD, UCIIOJIb3Ys pa3HbI€ CMBIBKU ITOOYCPEIHO NI
CMEINBAs X B PA3IUYHBIX Iponopuusx [1].

EcTecTBEeHHO BO3HHKAeT BOMPOC: a K YeMy MOXKET MPHUBECTHU BO3JEH-
CTBHUEC CMBIBKH, HOJ'Iy'-IeHHOPI B PE3YJIbTAaTC CMCUIMBAHUS Pa3/IMUYHbIX paCTBO-
puteneii?

B mpupoze cymuiecTByeT Takoe SIBI€HUE KaK CHHEPTU3M, KOT/Ia pe3yIbTH-
pyrouuii 3pdext Bo3aercTBUs AByX WK Oosee (aKTOPOB Ha OOBEKT CyIIe-
CTBEHHO IPEBOCXOIUT dPPEKT OT MPOCTO CyMMBbI BO3IEHCTBUS KaXOTO
OT/AENBHOTO KOMIIOHEHTa [2].

PaHee Obl1 Ipe/IOKEH METOJ OLICHKH CTEeIeHH HalOyXaHHs KpacKolle-
penatomiero cinos OPTII B pactBopuTensix [3]. MeTon 0CHOBaH Ha OILIEHKE
U3MEHEHMs pa3MepoB KPAaCKONEpeJaloIIero caos MpH aHalu3e KpyImHoMac-
mITabHBIX HU(GPOBBIX HU300paKCHHI TOPIIEBOrO cpe3a 00pasia, MOoIy4eH-
HBIX [IPY HENIPEPHIBHOM MPEObIBAHMY 10JIOTHA B arpeCCUBHBIX cpeaax [4].

9TOT METO 6bIJ'l MPUMEHEH [JId TOJYYCHUS KUHCTUYCCKUX KPHUBBIX
HaOyXxaHHs U OLEHKH CTEleHH HaOyXaHHsI KpacKONEpeAatolero cios pas-
mnuHbiXx OPTIT B cMmecsix AByX HamOoJiee 4acTo MPUMEHSEMBIX B CMBIBKaX
pactBopuTenei: kepocuHa u mpomnanona-2. [log cMecsimu pacTBopuTeseit
B CTAaTbC NMOHMUMACTCA OMOI'CHHAasA CUCTEMaA U3 B3aUMHO PACTBOPAIOMINXCA
JKUJIKOCTEH, B OTIIMYME OT F€TEPOT€HHON CUCTEMbI AMYJIbCUM.

BKCHepI/IMeHTaﬂbeIe JAHHBIC MOJYYCHbI IPHU COOTHOIIECHUN KEpOCHHA
Y TIporaHosia-2 cooTBeTcTBeHHo 25:75, 50:50, 75:25 %.

Texymas creneHb HaOyXaHUs H, KPacKoIEPeJAIOIIEro cios OPTII
ObLTa ompenesicHa mo Gopmyie:

H =%-100%, ()

t
o

rjie 0, — TOJIIMHA KPACKOIEPEIAIONIEro oSl K BpeMeHH HaOyXaHus ¢ 00-

pasua OPTII, HenpepbIBHO HAXOISIIETOCS B KUIKOCTH;
0 — HavasbHas TOJLIMHA KPACKOINEPEAKOIIEro clios (110 HaOyXaHus).
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Kunernueckue kpuBble, IPeACTABICHHBIE HAa pHUC. | U 2, pacCCUUTAHBI 11O
SKCHEPUMEHTAIBHBIM JAHHBIM 110 YPABHEHHUIO:

t-H_ (2)

losg, +1°

H =

t

rae J{ — CTCICHb PaBHOBECHOI'O HaOyxaHus (IPEAeIbHOrO HACHIIIe-
oo
HUS);
t 0,5H,,— BpeM: II0OJIOBUHHOT'O HACBIIIICHHUS.

Crioco0 onpezeneHus mapaMeTpoB H ul 0,5 > XApaKTEPH3YIOLINX
HaOyxaHue, onucad B padote [5]. I’ Mnep60nnqe01<aﬂ 33BUCHMOCT JIJIsl OIH-
CaHusl KMHCTHUKU COp6L[I/lI/I Ja€T BOBMOKHOCTH PACCUUTATh IMMapaMETpPhbl Ha-
OyxaHus € 3a7JaHHOM JI0CTOBEPHOCTBIO U UCKIIIOUUTH CyObEeKTHBHBIH (akTop
B OIIPEIEJICHUH UX 3HAYCHUM.

Ht’%
12
50%K+50%MN =" 1T
/ 75 %K +25 %N
/ 25%K+75%N
"\ F
6
4 100 % K
—__——__f
/
2 /4 100 % N
0 10 20 30 40 50 60 t,mmun

Puc. 1. Kunemuueckue kpugbie HaOyXaHus Kpackonepeoaowe2o cios
OPTII Atlas Web 6 kepocune (K), nponanone-2 (I1) u ux cmecsx

ITo 3HayeHUsAM cTerneHHn HaOyXaHWs, COOTBETCTBYIOLIUM OMPEACICHHO-
My BpPEMEHHU HaOyXaHHs, MOTYT OBbITh MOCTPOEHBI 3aBUCHMOCTH, OTpaka-
IOIIME BIMSHUE COCTaBa CMECH PACTBOPHUTEIICH Ha UX COPOLIMIO KpacKorie-
penatorum ciioem OPTII (puc. 3). HaOyxanue B cMecsiX pacTBOPHUTENCH,
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Puc. 2. Kunemuueckue kpusble Habyxanus Kpackonepeoarouje2o cios
OPTII DotMaster 6 kepocune (K), nponanone-2 (I1) u ux cmecsix
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Puc. 3. 3asucumocmv cmenenu nabyxanue kpackonepeoaioujezo cnosi OPTII
Atlas Web u DotMaster nocie uacosoeo npebvléanus
6 cMecu U3 KepocuHa u nponamoaa-2 om eé cocmaea
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HAuMHas C OIPEIEICHHOIO COOTHOLICHUSI KOMIIOHEHTOB, IIPEBOCXOJUT Pe-
3yJIbTaT, MOJYYEHHBIH OT NMPOCTOM apu(MeTHuecKoil cyMMbl HaOyXaHusl B
YUCTBIX KUJKOCTSIX.

Takum 00pa3oM, sIBJICHHE CHHEPrH3Ma, MPUCYIIEe TaKKe HAOyXaHHIO

kpackonepenatomiero ciosi OPTII B cmecsx pacTBopuTenei, He0OX0JUMO
YUYUTBIBATDH ITPU COCTABJICHUHN PELCITYPBI CMBIBOK 1 YBJIIAXKHAIOIINUX PACTBO-
POB, BO3JIEHCTBYIOIUX HA MOJIOTHO.
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MU3YYEHUE TEXHOJIOTUWU INJEKT
KOMMAHWMU DIGIFLEX
M OLEEHKA EE BO3MOHOCTEW

Kaprawesa O. A., EmenbaHoBa T. B.
MoCKOBCKUI rocyaapCcTBEHHbIN YHUBEPCUTET NeyaTu
nmeHn MisaHa OegopoBsa
Kosakos O. H.

YepHOBULKWI HALNOHAJIbHbIA YHUBEPCUTET

Abstract

Possibilities of Injekt DigiFlex technology used for creating of flexographic
printing plates are investigated and screen dots reproduction, stroke and
text elements are evaluated.

Hctopust pa3Butusi GOPMHBIX TEXHOJIOIHH (rexcorpad)ckoil rneyaru Ha
(oTononMMepU3yeMbIX IUIACTHHAX HA4yallaCh C aHAJIOTOBBIX TEXHOJOIHH,
OCYILIECTBIsIEMBbIX KorupoBanuem ¢ Qorodopm. I[Monydaemble nmpu 3TomM
reyararolye JIEMEeHThI, KaK IepBOHAYaIbHO CYMTAIOCh, O0Ia1aiy ONTH-
MaJIbHOHM KOH(Urypanueil, OHM UMEJIH IJIOCKHUE BEPIIMHBI ¥ TPareluOHaIIb-
HyI0 (GopMy, MO3BOJISIONIMX NPOYHO YAEPIKHBATH NEYaTAIOIIUE DIIEMEHThI
Ha MOJUIOKKe B mpouecce nevyaranus. LlIupoko npuMeHsiemasi, HauuHasi C
paspadotok ¢upmbl DuPont B cepenune 90-x romoB MpoILIIOro Beka, ud-
poBasi MacoyHasi TEXHOJIOTMs [T03BOJIMIIA 3HAUUTEIBHO YIIYUIIUTh Ka4eCTBO
nevarHbix Gopm, odecreunBast BO3MOXKHOCTD I1oJIy4eHust 1% — pacTpoBBIX
TOYEK B BBICOKMX CBETax, M 3TO CTajo, 110 UCTHHE, IIPOPHIBOM B 00JacTH
(dopMHBIX TIponeccoB. [losyyaeMble Mpu HCIOJIB30BAaHUM ATOM TEXHOJIO-
MM TIeYaTarolie IEMEHTHl UMEJIH KPyThle OOKOBBIE I'PAaHH U OKPYTJIbIC TI0
¢dopme Bepiunbl. Takue nevararomue eMEHTb GOPMHUPYIOTCS, KaK 00b-
SICHSIFOT MCCIICOBATEIM TUPPOBBIX MACOYHBIX TeXHOJIOTUH [1], Omarogaps
KHCJIOPOJIHOMY MHTHOWPOBAHUIO MPH MPOBEJCHUU OCHOBHOTO SKCIIOHHPO-
Banus (oromnonumepuzyemoro ciosi (DIIC) B Bo3aymiHO# cpene. OmHako
HOCJIeHNE WHHOBALMOHHBIE TEXHUYECKHUE PELICHUs] B 00yacTH (OPMHBIX
npoueccos, npeanpunsateie pupmamu Kodak, DuPont, Flint Group, Mac-
Desmid, Toyobo u ap., mo3Bosiwiu pa3paboTaTh HOBBIC, BECbMa Pa3HOO-
OpasHble 110 BBIIIOJIHEHHIO BAPHAHTHI pPeaju3aluil M aHAJIOTOBBIX, U LUQ-
POBBIX MacCOYHBIX TEXHOJOrMH. Bce 3TH TEXHOIOTMM TEeMH WM WUHBIMH
crioco0aMy pemaroT 3aa4y yCTpaHeHHs KHCI0poJia Ha CTaJui OCHOBHOTO
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skcrionnpoBanusi OIIC. TexHudeckre BO3MOKHOCTH YKa3aHHbBIX (POPMHBIX
TEXHOJIOTUIl NMPHUBEACHBI B psizie pador [2 - 8], u mocTurarorcsi Oiaronaps
(hOpMUPOBAHMIO MEYATAIOIIMX 3JICMEHTOB C IJIOCKOH BepIiunHoi. Hanbosee
Ba)KHOU (HO HE €IMHCTBEHHOMN ) 0COOCHHOCTEH MeyaTHbIX (POPM C IIIOCKUMHU
BEPIIMHAMH MEYaTAIOIINX JIEMEHTOB SIBJISETCS MMOBBIIICHHE CTA0MILHOCTH
IpU NeyaTaHuu.

OnHOW M3 HOBBIX (POPMHBIX TEXHOJIOTHM, NMOSBHUBLIMXCS TAaKKe B IIO-
ClJIe/IHUE TOJIbl, siBIsieTcs U TexHonorus Injekt kommanuu DigiFlex [5]. Hc-
CJIC/IOBAHUIO TIOKa3aTesed neyarHbiX (opM, MOJYUYSHHBIX 110 3TOW TEXHO-
JIOTHH, TIOCBSIIIIEHA HacTosias padora. Pabora BBIMONHSIACKE HA TOTOBOM
ne4yatHoi (opme, MpenoCTaBICHHOW pa3padoTunMKamu TexHojoruu. Jlis
u3roroieHus Ghopmbl npumensiiack Gopmuas rmiactuna Jet Europe EV. Us-
roToBJIeHHE (DOPMBI OCYIIECTBISIOCH B CIEIYIOLIEH 1TOCIIeI0BaTeIbHOCTH:
HepBOHAYAILHO Ha (POPMHYIO IUIACTHUHY NPHKATHIBACTCSl (JIAMUHHPYETCS)
CrieLMalIbHOE TIOKphITHE (IIpaiiMep), CIIOCOOHOE B3aMMO/ICHCTBOBATH C Yep-
HWJIaMHU, Ha KOTOPOE M HAHOCHUTCSI M300pakeHue Ha ycrtpoiictBe Flexolet
1724. Tlocnenyromue CTagul SKCIIOHUPOBAHUS, yIaJIEHUS HE3aloJInMepU-
30BaHHOIO CJIos (B BojE) 10O CcolibBEHTaX B 3aBucuMocTH oT tura PIIC
U JIOTIOJIHUTEIIbHAsE 00paboTKa, aHaJIOTMYHbI TPAIULIMOHHBIM CTa/IMSM MPO-
Hecca M3roTOBJICHHs MedaTHhIX (opM. OIEHHMBAIIOCH BOCHPOM3BEICHUE
pacTpoBOro n300pa)xKeHusl ¢ pa3IMuHON JMHUATYPOH pacTpupoBanus ot 110
10 170 nuH/m0iM, ITPUXOBBIX JeTalICH U OTACIBHO CTOSIIUX TOYCK, a TaK-
)K€ TEKCTOBBIX ()parMeHTOB (M UX BBIBOPOTOK).

Ha puc. 1 npuBeieHbl rpajalliOHHbIC XapaKTEPUCTUKH TTEYaTHBIX (OpM
JUISL ICCIIEAYEMBIX JIMHUATYP PaCTPUPOBAHUS.

AHanu3 rpaJanoHHbIX XapakrepucTuk (I'X) nmokaspiBaet, 4To pazmepsl
pacTpoBBIX TOYEK SOTH Ha MeYaTHbIX (hOpMax Mo CPaBHEHHUIO C UX pazMmepa-
MU B 1IM(poBOM (paiisie yBeJIMUNBAIOTCS ¥ OHU JIMOO BhILIE, IMOO HYDKE, IS
Pa3IMYHBIX JUHUATYP PACTPUPOBAHMS, T. €. U3MEHEHHUs] SOTH HOCAT CITy-
YaiHbIA XapakTep, a BEJIMYMHA UCKAXKECHUN HE OTIMYAETCS ONpPENEIEHHO-
CThI0. Pe3ynbTaThl OLIEHKH BOCIIPOU3BECHHS PACTPOBBIX TOYEK B BHICOKHX
CBeTaxX, MOKAa3bIBAIOT, YTO HaunHAas OT 1%-0if TOUKH, OHU BOCIIPOU3BOAATCS,
HO C B€ChMa 3HAUNTEJIbHBIMU UCKAKEHUSIMHU (B 2—7 pa3), IpU4EM C yBeIude-
HUEM JIMHUATYPBl PACTPUPOBAHUS ITH MCKAXKEHUS yBEIHMUMBAIOTCS. Takoi
XapakTep 3aBUCHMOCTH, BO3MOXHO, CBSI3aH C OCOOEGHHOCTHIO (hOpMHUpPOBa-
HUSI KOHQUTYpALUK PACTPOBOM TOUKH ITPU 3aMUCH U300pakeHHs, U €€ alib-
Heiimem nepenecenun Ha PIIC mpu sxcroHupoBanuu. s onpeneneHus
NPUYMH BOZHUKHOBEHHSI TAKMX HECTAHAPTHBIX UCKAKEHUH I'paJalluOHHON
XapaKTEePUCTHKH OblIa OLleHeHA KOH(UTypalysl TIe4aTaro1X HIEMEHTOB Ha
neyatHo# opme.
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Puc. 1. I'padayuonnsie xapakmepucmuku ne4amuuix opm npu pasiuyHbix
aunuamypax pacmpuposanus: 1 —110; 2—130; 3 —150; 4 — 170 aun/owiim.

Ha puc. 2 npencrapieHsl nevyararmiyue MEeMEeHThl C pa3InyHON SOTH,
paBHoit 3%, 30%, 50% u nokazaHa KOHPUIYpaLUs STHX 3JIEMEHTOB Ha BU-
nax cBepxy (a) u cooky (0).

IIpu oueHke koH(MUTrypanuili oOpaiaeT Ha ceOs BHUMAHUE, YTO Mevara-
IOLIME AIIEMEHTBl UMEIOT BE3/Ie HEONpPEIeNEHHYI0 KOH(DUTYpalHio, UX Kpast
4acToO M3pe3aHbl, cama (opMa AIEMEHTOB pa3JiMuHa, T. €. BCE Neyararolne
9JIEMEHTBI 3HAUUTEIbHO OTIIMYAIOTCS JAPYT OT Apyra. Takas koHuUrypauus
¢ yuérom ocobeHHOCTel n3mepennii SoTH Ha ycrpoiictBe VipFlex, Bo3mox-
HO ¥ CKa3bIBAaeTCs HA 3HAUCHUM SOTH Ha medarHoil (opme. YUto kacaercs
npodUIIsl MeYATAOIIMX 3JICMEHTOB, TO JIEMEHTHI ¢ SOTH, paBHBIM 3%, I10-
CTaTOYHO ITOJIOTHE U UMCIOT OKPYIIIYIO BEPIIHHY. HeanalomHe 3JIECMECHTBI
OO0JIBIINX Pa3MEPOB UMEIOT IJIOCKHE BEPIIMHBI, HO BEPXHHE I'PaHU OTJINYa-
FOTCs 110 KOH(UTYpaluu Ipyr OT Apyra, He OTIMYAOTCS CTA0MIBHOCTHIO U
UX TPaHU, PU 3TOM POOEITBHBIC FIEMEHTHI UMCIOT Pa3InYHYyI0 IyOuHy. B
o011eM citydae dJIeMEHTBI TIe4aTHOM (hOPMBI OTIIMYAIOTCS HENpeICKa3yeMoi
KOH(Urypanuei.

Kpome pactpoBoro mn3o0pa)keHUsl Ba)KHBIM I10Ka3aTesieM Ie4aTHbBIX
(bOpM ABJAKOTCA OTACIIBHO CTOAMIME A€TAaIU: LITPUXU U TOYKH, B TOM YHUCJIC
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Puc. 2. Konghueypayus neuamarowux s1emenmos Ha neuamnoi gpopme
npu S™: 1 — 3%, 2—30%, 3 —50%;

U WX BBIBOPOTKH. Pe3ynbTaThl OIEHKHA BOCIIPOM3BEACHUS M3 MPEICTABICH-
HBIX Ha IMeYaTHON (hopMe OTACIBHO CTOSIIUX TOYCK, TOKA3BIBAIOT YTO, OHU
BOCTIPOU3BOMATCS, HaunMHas ¢ 250 MKM, MPUYEM Ha BHIBOPOTKE MCKAKECHHUSI
9THUX JeTajei N300paKeHHsI 3HAYUTEIILHO BbIllle. MUHHUMAIBLHO BOCIIPOU3-
BOJIMMOM IITPUXOBOM JETalIbl0 U3 MPEACTABICHHBIX Ha MeuaTHOM (opme
MOXKHO CUMTATh AeTallb pazmepoM 90 MkM. UTo KacaeTcsi BOCIIPOU3BEACHHUS
TEKCTa, TO €ro Ka4eCTBO Ha MeYaTHOH OpME YCIOBHO MOXKHO CUMTATH MPH-
eMJIEMbIM, HAuWHas ¢ KeIVIsl 6 MyHKTOB KaK 3TO BUJIHO Ha puc. 3.

1
Puc. 3. Kongueypayus mexcmosvix ¢ppacmermos 6 nozumusrom (1)
U HecamusHoM (2) UCNOTHeHUU Ha NeyamHou gopme.
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AHanu3 nokasaresel rneyarHol (POPMbI, M3TOTOBJICHHOM 110 OMUCAHHON
TEXHOJIOTUH, U OIIEHKA KauecTBa IOJYYEHHOIr0 M300paKeHMs HE YMOJISIET
JOCTOMHCTB HCCIIElyeMON TEXHOJIOTMH. BO3MOKHO Takoe KauecTBO sIBIJIf-
I0LLEECs CIIEICTBUEM IIPUMEHEHUS 1)1 IEPBUYHON 3aIIMCU CTPYHHOM Ieya-
TH HE HACTOJBKO BBICOKOE, HO HU3Kasi CTOMMOCTh M3TOTOBJIEHUS! IEYaTHBIX
(opM 1O CpaBHEHUIO C APYTMMH COBPEMEHHBIMH aHAJIOTOBBIMHU U 1M (pO-
BBIMM MAacCOYHBIMH TEXHOJIOTHSIMHU (3TO IOKAa3alu Pe3yJabTaThl CPABHEHUS
ux 3G HEeKTHBHOCTH)OHO MOXKET 3aHSATh CBOE MECTO B (POPMHBIX IpoLieccax,
OJIHAaKO 00JIaCTh TPUMEHEHHUS JAHHOM TEXHOJIOTMU MOXKET ObITh OrpaHUYeHa
BBIITYCKOM MPOJYKIIMU C HEBBICOKMMHU TPEOOBAHUAMHU K Kau€CTBY.
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ANALYSIS OF GEOMETRICAL MEASUREMENTS OF
THE GRAPHIC ELEMENTS ONTO THE DIGITAL OFFSET
PRINTING FORMS AGFA ENERGY ELITE PRO

Sajek D.
Kauno kolegija/University of Applied Sciences

Abstract

The article provides quality research on creation of small graphic ele-
ments - screen dots and microlines — onto the surface of the digital thermal
printing plates Agfa Energy Elite Pro; the results of research using different
technological parameters of laser systems are provided as well as the cor-
relations between geometrical measurements of graphic elements and
technological parameters of laser systems.

Introduction

Quality of creation of small graphic elements in printing processes is very
important. Rendering of accurate geometrical measurements in sequence
original-print determines accuracy of halftones, preservation of small details
in image’s highlights and halftones and finally the quality of print.

Speaking about offset printing, digital technology of producing printing
plates (Computer to Plate) is widespread and has been known for more than
a decade. It enabled to achieve high results in the stabilization of recrea-
tion of image details, especially microlines and small screen dots. Refusal
of diapositive films and analogical copying processes was the main factor
contributing to high accuracy results.

Digital laser technologies used to create an image on form, lasers
and image registering layers are of various ranges. Nowadays, various
wavelengths of visible light (3=400-670nm) and thermal (IR, %=830nm;
1064nm) lasers are used. Processes in registering layers vary due to radiation
polymer registering layer is affected by destructive changes (a positive
process) or, vice versa, is bind by various change resistant bonds (a negative
process). However, in all cases, accuracy of the image details depends on
technical parameters of the system (laser intensity, focus, time length of
radiation on the discrete image element, also on sensibility of registering
printing form layer and developing parameters in these cases when forms
are being developed).
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For the evaluation of the digital form processing systems (using light
or thermal lasers) function of modulation transfer can be used [1, 2]. This
system evaluation methodology was used to evaluate systems of photo
forms, e.g, printing forms and later to evaluate digital form processing
systems with visible light lasers and photopolymer plates. In articles [3, 4]
methodology of function of modulation transfer was applied in evaluation of
systems with thermal laser.

Experiments and results

In all mentioned systems energy (light or thermal) dispersion occurs for
different reasons — that is why image details are created with aberrations.
This research focused on creation of small graphic details — microlines and
screen dots — onto positive digital offset plates Agfa Energy Elite Pro. Crea-
tion of the image was performed in Screen Plate Rite 43008 platesetter with
thermal IR laser (%=830 nm) diodes system. During experiment standard
control wedge DigiControl V6.2.8 (Fig. 1) was exposed changing plateset-
ter’s options: drum speed (900 and 1000 rot/min) and laser intensity (from
57 to 87 %; recommended intensity — 77 %).

1,99 2 g8 3 Qr 5 g5 10 . AGFA € DigiContot V6.2.8
‘ . .. I e Pt stz
----- T Bt TIFE wegion

= 200D Agla-Sievaur KLU

Figure 1. Agfa DigiControl V6.2.8 control wedge

Experiment was conducted in printing enterprise Didmena, Kaunas.
Measurements were performed using densitometer X-Rite ICPlate2. Patches
measured — 1-5, 10, 90, 95-99 %. Micro photos of some patches are pro-
vided on fig. 2. Measurement results are given in Table 1 and Table 2.

Table 1. Measurements of screen dots in highlights and dark halftones
(drum speed 1000 rot/min)

Laser Highlights patch, %; diameter of screen dot, pm

intensity,% | | 2 3 5 10 [90 |95 |97 |98 |99
57 14 |20 |25 |34 |50 |98 |[114 |122 |128 |136
67 12 18 |23 (33 |48 |95 [112 |120 |125 |134
77 10 |17 |21 |31 |46 |94 |[110 |118 |124 |[130
87 9 16 |20 |29 |45 |92 |108 |116 |123 |130
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Table 2. Measurements of screen dots in highlights and dark halftones
(drum speed 900 rot /min)

Laser Highlights patch, %; diameter of screen dot, pm
intensity, % | 1 2 3 5 10 |90 |95 97 98 99

57 12 18 23 33 48 95 112 | 120 | 125 | 134

77 9 16 |20 |30 |46 |93 109 | 118 | 123 | 131

Results show that different parameters of CtP platesetter (laser intensity,
drum speed) determine size of screen dot. Aberration dependencies are il-
lustrated in Figures 3-6.

.

Figure 2. Micro photographs of screen patches
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Figure 3. Dependence of 1-5 % screen dots recovery on laser intensity

(drum speed 1000 rot/min)
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Figure 4. Dependence of 95-99 % screen dots recovery on laser intensity
(drum speed 1000 rot/min)
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Figure 5. Dependence of 1-5 % screen dots recovery on laser intensity
(drum speed 900 rot/min)
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Figure 5. Dependence of 95-99 % screen dots recovery on laser intensity
(drum speed 900 rot/min).

The same plates were exposed in Heidelberg Suprasetter 105-30 using
individually designed control wedge for the evaluation of the microlines ac-
curacy (Figure 7).

The same method was applied during the experiment: laser intensity or
drum speeds were changed, and then the aberration of the graphic linear
elements was measured. Microlines were measured parallel to laser beam
direction, perpendicular to laser beam direction and positioned by 45°angle.
Accuracy of linear graphic elements, especially the smallest, depends on
the ratio of line direction and laser beam direction [4]. Experimental results
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proving this are given in Table 3 and Table 4; micro photographs of different
line directions in Figures 8-9.

001 002 003 004 005 006 007 008 009 01 011 012 013 014 015 01 002 083 ‘004 Ol (012 023 0.0 018

7z //\/M%WQ

Figure 7. Control wedge of microlines (from 10 to 150 pm)

Table 3. Aberrations of microlines width on laser intensity

Laser
) . 40 50 60 70 80 90 100
intensity,%
Line parallel to laser beam direction
Line width, . .
Width of exposed line, pm
pum
40 49 44 42 42 40 40 40
80 90 87 86 81 80 80 80
100 107 103 100 100 99 98 98
140 148 143 141 140 140 139 138
Line perpendicular to laser beam direction
Line width, . .
Width of exposed line, pm
pm
40 47 42 40 40 37 36 34
80 91 85 82 80 80 79 79
100 108 105 100 99 94 93 93
140 149 142 140 139 138 135 133
Line, positioned by 45°angle
Line width, . .
Width of exposed line, pm
pum
40 46 40 40 38 34 31 30
80 88 83 81 80 77 76 76
100 105 97 95 93 90 90 89
140 146 140 136 134 132 131 130
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Figure 8. Line perpendicular to the laser beam direction

Figure 9. Line parallel to laser beam direction
Conclusions

Experimental results show the impact of energy supplied for laser radia-
tion onto registering layer on the geometrical measurements of screen dots
and microlines. This impact is relatively bigger on recovering the smallest
graphic elements. For example, in recovery of 10 gm screen dots (Table 1,
Figures 3-5) relatively higher change in size is observed when laser inten-
sity is lower than nominal (77%). It is possible to claim that in this case ther-
mal dissemination in the environment of graphic element has huge impact.
Relatively smaller aberrations of the graphic elements are observed in dark
image halftones.

Lower drum speed partly compensates weaker laser intensity when sepa-
rate graphic elements are longer exposed. In the case of positive process,
higher drum speed means shorter effect of radiation for non-print elements,
consequently, measurements of non-print elements become bigger.
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Speaking about the accuracy of microlines (table 3), in this case results

of research [4] are confirmed: recovery of 40 ym and wider microlines is ac-
curate enough in both cases of lines locating: line parallel or perpendicular
to laser beam direction. In each case, sensitivity for laser intensity change
is observed.

Methodology used here can be applied in order to get experimental data.

Data can be used for the evaluation of different Computer to Plate systems,
applying functions of modulation transfer.
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OLEHKA KAYECTBA KPACOYHOI'O CJ10A
N3OBPAXEHNA HA MOBEPXHOCTHU
3ATEYATbIBAEMOIO MATEPUAJIA

HaropHosa W. B.
MOCKOBCKMI rOCyAapCTBEHHbIV YHUBepcMTeT neyvaTt um. N.Qepoposa
Bapeno J1.T.
OMCKUI rocyfapCTBEHHbIN TEXHNYECKUI YHUBEPCUTET

Abstract

MpencTaBeHbl pe3ysnbTaTbl OLEHKM KaYeCTBa KPacoUYHOro C/ios n3obpaxe-
HVS Ha MOBEPXHOCTU C PA3SIMUYHBIMU XapaKTEPUCTMKAMN MUKPOTreoMeTprm
3aneyatbiBaemMoro matepuana (bymara, KapTtoH). [TokasaHa B3avMOCBA3b
MoKasaTesisA YKPbIBUCTOCTb KPACOUHOTO CIIOA U306PaXKeHNs C XapaKkTepu-
CTUKaMU MUKPOreoOMETPIMI MOBEPXHOCTI 3arnedaTbiBaeMoro Matepuvarna.
KnioueBble C/10Ba: Ka4eCTBO, YKPbIBUCTOCTb, 3aMeyaTbiBaeMblil MaTepuasn

KauecTBo neuatu, ¢ OIHON CTOPOHBI, ONIPEAEISAETCs KOJIMYECTBOM Mepe-
HECEHHOM Me4aTHON KpacKHU B MPOLIECCE KOHTAKTHOI'O B3aUMOJEUCTBUSA U
pa3zaesneHuss KpacouHOro CJI0sl MEX1y KpacKOHECyIleld U KpaCKOBOCIPUHU-
MaroIiel OBEPXHOCTSIMH, ¢ APYrod — MHHUMHU3ALKEH 00beMa Oy TUMBIX
HOTEph M0JIe3HOI HH(OPMALINH B XOJI€ IEPEHOCa KPACOYHOTO H300paKEeHUs
Pa3IMYHOrO MO CBOEMY XapakTepy, CTPyKType o0pasa U HECYILEro olpe/ie-
JICHHYIO CMBICJIOBYIO HAarpy3Ky.

B nporiecce mony4eHus Me4aTHOro W300paskeHUsI Ha PA3InYHBIX BHIAX
MaTepuana, B YaCTHOCTH C THCHEHHEM MTOBEPXHOCTH, BBHUJY TOTO, UTO BBICO-
KW MTapaMeTp MIePOXOBATOCTH MOJIOKKH HE BCET/Ia MO3BOJIIET 00ECIICUUTh
LEJIOCTHOCTh KPACOUHOIO CJI0sl, MOTYT BOBHUKHYTb OIPEAEIE€HHbIE TPYIHO-
CTH U TPOSIBJICHHE TAKOTO Je(eKTa, KaK HEMoJIHAs YKPBIBUCTOCTh Kpacou-
HOTO CJI0sl HA OTTHUCKE.

MeTtopnp! uccienoBaHms

OTTHCKM Ha 3aledyarblBaéMOM MaTepuale C pa3IMYHbIMU XapaKTepu-
CTUKaMU MUKPOI'COMETPUU U OTACIIKU MMOBEPXHOCTHU 6I>IJ'II/I OTIIcHyaTaHbl Ha
JIUCTOBOM oceTHOi neuarHoit Marmuae Speedmaster SM-102. Tleyars npo-
BoAMIIack Kpackamu Orion.

SEM -u300pa)eHust MOBEPXHOCTH TUPAKHOTO OTTUCKA MOJTY4EHBI Ha:

* CKaHUpyLIeM 3J1eKTpoHHOM Mukpockone JSM 7500F (Jeol, Slmo-
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HUS) B PeKUME AETEKTUPOBAHMS BTOPUUIHBIX JIEKTPOHOB MPH YCKO-
psronux HanpspkeHusx ot 0,5 no 2 xB;.

* CKaHUPYIOUIEM 3JIEKTPOHHOM Mukpockorne Quanta 200 B pexume
HU3KOI'0 BaKyyMa, UCIIOJIb3YEMOTI'O JJId HEIIPOBOAAIINX U «Ta3sIux»
00pasioB, K KOTOPBIM OTHOCSITCS THPAKHBIE OTTUCKH.

OreHka 1oka3zareis yKpbIBUCTOCTh IPOBOJMIIACH COIIACHO METOAMKE,

npeJcTaBieHHON B padote [1].

Pe3ynbTaThl 1 uX 00CyKIeHHne

HccnenoBanue KpacoyHOro ciosi n300pa)KeHus! Ha MOBEPXHOCTH C Pa3-
JIUYHBIMH XapaKTePUCTUKAMHU MUKPOT€OMETPHH 3arledaThiBaeMOro MaTepH-
aja METOJaMH 3JIEeKTPOHHOM MHUKPOCKOIMHU BBISBUIIO, YTO HECOOTBETCTBUE
THUPAXXHOTO OTTHCKa TpeboBanusiM, HopmupyembiM ['OCT P 54766 (ISO
12647-2), siBnsieTcst CeACTBUEM HAIU4IUs Je(PeKTOB (pUCYHOK 1) Ha y4act-
Kax MOBEPXHOCTH 3aledaTaHHbIX KPacKoi, BBUAY UX HEPAaBHOMEPHOTO MU
YaCTUYHOTO MOKPBITHSL.

K napymieHuo 1eI0CTHOCTH KPACOYHOTO CJIOS M CHIDKEHHIO KauecTBa
BOCIIPOM3BOAMMOIO OpUTHHAJIA TPUBOJAUT 00pa30BaHUE U POCT TPELIMH, HE
CMOTpsI Ha TO, YTO UX pa3mep He npessiniaet 0,1 MxM (pucyHOK 1, a).

IToka3aHo, 4TO B CKAHUPYEMO#l 00JIACTH €CTh HaJHYHUE HECKOJIbKUX Ka-
nelb, CKOHIEHTPUPOBAHHBIX B OJHOM MECTE Ha MOBEPXHOCTH KPACOYHBIX
CJIOEB pa3In4yHbIX 00pasnoB. HaOnrogaembie 00pa3oBaHusl, HMEIOT Karuie-
BUJIHYIO, TPUOJIMKEHHO SJUTUIITHYECKYIO HITH KPYTIIyto popMy pasmMepom J10
40 mxMm (pucysku 1, 0). IIpu 5TOM OTYETIIMBO pa3IMYUM YETKHH KOHTYp 00-
pa3oBaHud. Takoe yTONIIEHNE HA TOBEPXHOCTH MOYKET IIPUBECTH HE TOJIBKO
K UCKa)KEHUIO OPUTHHAJIa HA OTTUCKE, HO U MOBPEXKACHUIO PE3UHOTKaHEBOM
IUIACTHHBI. XOPOUIO Pa3JIMuuMbl HENpoIeuyaTaHHble 00JIACTH B KPACOUHOM
ciioe, 00yCIIOBJIEHHbIE HEOAHOPOAHOM MOBEPXHOCTHIO MEJIIOBAHHOTO CJI0S

Hanuumne pakoBHH Ha MOBEPXHOCTH 3alleyaThIBAEMOr0 MaTepHalia pas-
MepoMm oT 20 10 40 MKM MOXKET MPUBECTU K MOTEPe OTJENIBHBIX HIEMEHTOB
U300pakeHHs Ha MeYaTHOM OTTHCKE, TaK Kak IedaTHas Kpacka JIMIIb 4a-
CTHYHO 3aI0JHsET PAKOBUHY B IOBEPXHOCTHOM CJIO€ MEJIOBAaHHOIO KapTOHA
(pucyHox 1, B).

B ycnoBusix MeJIKOCEPUIHOIO NPOU3BOICTBA, KOIZA OLICHKA KauecTBa
HOKPBITHS BCEH IUIOIIAAN HW300paKEHHs ITPEJCTABISIET 3HAUYUTEIbHYIO
CJIOKHOCTb, 11€J1€CO00pa3HO KCIIOIb30BaTh I10Ka3aresib YKPBIBUCTOCTH,
XapaKTepU3yIOIUN MOKPHITHE MOBEPXHOCTU 3aledyaThiBa€MOro MaTepuala
KPacO4HOM KOMITO3HUIIMEN B MpoIiecce MevaTH.
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Pucynox 1 —SEM —u3o0bpasicenus deghekmos Kpacouno2o cios:
a — mpewunvl 8 Kpacounom cioe; yseauyerue 7000x;
6 — kannesuonvie dehexmol, ygenuyenue 1273x;
6 — omkpuimule nopwi,; yseauyerue 2000x;
2 — CKBo3Hble nopul (Ovipwl),yeenuvenue 7000x

JIJiss KOJTMYEeCTBEHHOW OICHKU KaueCTBa KPACOYHOTO MOKPBITHS pa3pa-
00TaH METOJ| ONPEICIICHUS MOKA3aTelIsl «YKPBIBUCTOCTE» M MPOrPaMMHBIN
MPOAYKT C YYETOM MHKPOTCOMETPHH TOBEPXHOCTH 3arleyaThlBAEMOT0 Ma-
Tepuana [2].

Meron 3aKiIro4aeTcs B TOM, YTO, C MOMOILBIO METOIOB MaTeMaTHueCKOn
CTaTUCTHUKU, B KOHTPOJIMPYEMOI 30HE IMEYATHOTO M300PAXKCHUS OIpeIeIsi-
FOT IUIOINA/b KOHTPOJIBHOTO yYacTKa 3areyaTaHHON OBEPXHOCTH MaTepHara,
HAMEIOIIUI HAaHOOJIBIIYO0 BEPOITHOCTh IE(PEKTHOCTH, B TUKCEIISIX; BBIICIISIOT
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9TOT Y4aCTOK; CKAHUPYIOT €ro H300paKeHNE; C IOMOILIO TPOrPaMMHOT0 00e-
CIIEUEHHS OLIEHHUBAIOT IUIOLIA/Ib TIEYaTHOrO0 M300paXkeHHsI Ha paccMarpuBae-
MOM Y4YacTKe B IMHUKCENSIX U PACCUUTHIBAIOT MOKA3aTellb YKPHIBUCTOCTH, Kak
OTHOILICHUE KOJIMYECTBA IIMKCEJIeH MeYaTHOrO N300payKeHUsI Ha KOHTPOJIBHOM
y4acTKe K CyMMapHOMY KOJIWYECTBY MHMKCENeH Ha KOHTPOJIBHOM Y4acCTKe.

Pesynbrars! H3ydeHHs B3aUMOCBSI3U MEX/1y [TOKa3aTeIeM YKPbIBUCTOCTh
U XapaKTepUCTUKAaMU MHUKPOTEOMETPUHU TOBEPXHOCTH 3aredaTbiBaeMoro
MaTepHalia, XapakTepu3yeMbIMU HIKE, TPEICTaBIEHbl HAa pUCYHKaX 2—3:

- cpeaHee apudMeTHIeCcKoe OTKIOHEHHE PO

- MAKCUMAaJIbHBIH MUK BBICOTHI BIAJNUHBI B OLIEGHOYHOM OTpPE3KE.
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3akiouenue

YCTaHOBJIEHO, YTO YKPBIBUCTOCTh KPACOYHOTO CJIOS M300pakKeHHUsl Ha
MOBEPXHOCTH 3ale4aThIBAEMOr0 Marepuaia B OOJbIlIel Mepe OMpeaesIeTcs
aMHJ’II/ITyZLHI)IMl/I U IIUKOBBIMU ITOKA3aTCIIAMU ].HepOXOBaTOCTI/I HOBerHOCTI/I,
MoKa3aHa BBICOKAsl TSCHOTA CBSI3U MEKIY HUMH.

le/l yBeJ’ll/I'-IeHI/lI/I ImoKaszareis IJlepOXOBaTOCTl/I prl)lBl/ICTOCTI) OTTHUCKa
KPAacKO# MPH MPOYMX PABHBIX YCIOBUSX CHUKACTCS. ITO MOXKET OTPHIIA-
TEJIBHO CKAa3aThCsl KAK Ha Ka4eCTBE IIBETONEPEIAuu MPU MHOTOKPACOYHON
NeyaTH, TaK Kak CBOMCTBA 3aI1e4aThiBAEMOr0 MaTepraa OKa3bIBaIOT MIPSIMOE
BO3/ICHICTBUE HA MPOIECC TICYaTH B [[EJIOM U HA [[BETOBOCIIPOU3BEICHUE CH-
CTEMBI T1€4aTH B YACTHOCTH, TaK U Ha KauecTBe MH(GOpMamOHHON QyHKINH
KPacOYHOTO H300pakeHUSI.
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OLEHKA KAYECTBA U3OBPAXEHUA
HA OTTUCKAX NP NEYATAHUN C MTPUMEHEHUEM
PA3JIMYHDBIX TUNMOB MOHTAXHbIX JIEHT
CTMNEYATHbIX ®OPM DSP ®APMbl DUPONT

Kaprawesa O. A., Komaposa J1. 0., Kysbipkosa [. [.
MocKoBCKMI rocyapCTBEHHbIN YHUBEPCUTET neyaTn

Abstract

The article covers the quality rating of image impressions obtained with
the DuPont DSP printing forms. The printing process was carried out using
mounting tapes of various rigidity. The tone rendition of raster image with
various lineature ruling was estimated. By means of instrument inspection
and expert judgement the mounting tape, that enables to attain optimal
impressions of solid plates, was determined.

BosmoxxHocTH (riekcorpad)ckoii nmeyaT NOCTOSHHO PACIIUPSIIOTCS. JTO
CBSI3aHO C TE€M, YTO BOCIIPOM3BOMMAsI C TOMOIIBIO 3TOTO CrIoco0a revarHas
HPOXYKIHS (B OCHOBHOM, STHKETOYHAs U YIAKOBOUHAs), YCIOXKHAETCS Kak
C TOUKH 3pEHUs MMOKa3aTeNel KauyecTBa, TaK U BOCIIPOU3BEICHUS €€ OT/IeJIb-
HBIX ()parMeHTOB (IUIAIIEK, BHIBOPOTOK IITPUXOBBIX JIETAJICH U TEKCTa).

W3BecTHO, uTO coBpeMeHHas (uiekcorpadckas rnedyarb OpUEHTUPOBaHA
Ha MPUMEHEHUE JUIsl TIeYaTaHusl TaCTUYHBIX (POTOMOIMMEPHBIX MEYaTHBIX
(dopM, Ui KOTOPBIX XapaKTEPHO JOCTATOYHO OOJBIIOE PACTUCKUBAHHE.
Ero xommeHcausi B ONpeAeNeHHOW Mepe BO3MOXKHA IIyTEM MCIIOJIb30Ba-
HUS MOHTQXHBIX JIeHT. OJHAKO TUIIOBbIE PEKOMEHJALUHU 10 UX MPUMEHe-
HHUIO BO MHOTOM SIBIISIFOTCSI OPHEHTHPOBOYHBIMH U 3aBUCST OT II€JIOTO psja
(akTOpoB, B TOM 4HCIe, OT Xapakrepa n3o0pakeHus u ero au3aiina [1-3].
BbI00p KOHKPETHBIX MOHTQ)XXHBIX JICHT JUJIsl ITe4aTanusi ¢ (opM, M3rOTOB-
JICHHBIX Ha (DOPMHBIX IIACTHHAX Pa3JIMYHOIO THIIA, SIBJSIETCS PE3yIbTaTOM
IPOBEACHMS CEPUH UCCIEeI0OBaHHUM, KOTOPBIE YUYHUTBIBAIOT MX HapaMeTpbl
H CTPYKTYpY [2].

PazpaboranHasi ¥ NOJy4MBIIAs IIUPOKOE MPUMEHEHHE B MOCICIHHE
rozsl porornonumepuszyemas popmHas ractuna pupmsl DuPont ¢ momudu-
[UPOBAHHON MOBEPXHOCTHIO TuNa DSP mpennazHavuena Jjisi U3roTOBICHUS
Ha Hell neyatHOW (GOpMBbI, MO3BOJISIONICH IPU MeYaTaHUuM MoJIydaTh Ooliee
BBICOKYIO ONTUYECKYIO IUNIOTHOCTh Ha OTTUCKE U JOCTUTaTh IIMPOKUH Aua-
Na30H rpafganuid. OTa MiIacTHHA SBISETCA AOCTATOYHO MPOCTHIM TEXHUYE-
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CKHM pellIeHHEM, NMO3BOJIAIOLINM PEIIaTh P/ 3a/1a4 110 BOCIIPOU3BEICHUIO
nu300pakeHui BO (uiekcorpad)CKoii rmeyaT.

Lenbto paboTHI SIBISIETCS OL[EHKA KauecTBa M300paKEeHHs Ha OTTHCKaX,
KOTOpBIE TOJIyYeHBI C IeYaTHbIX (OpM, N3rOTOBJICHHBIX Ha (POPMHOIL TuIa-
crune DSP . OuenuBanace rpagalmoHHas nepeada pacTpoBoro u3oopaxe-
HUS ¥ BOCTIpOM3BeAeHHUE Iutamiek. [Ipu mevaTaHun MPUMEHSAINCH pasind-
HbI€ MOHTAKHbIE JICHTHI.

Kax mokasanm uccienoBaHHs TIpaJallUOHHBIE XapaKTEPUCTUKU OTTH-
CKOB JIJIsl ©300paXkeHuit ¢ TMHUaTypoit pacrpupoBanus 48, 60 u 70 mun/cwm,
U3TOTOBJIEHHBIX C MCIOJb30BAHUEM MOHTAXHBIX JICHT TPEX TUIIOB: CEpUHU
E1320 — ¢ ymepenHoii Markoctsto, cepun E1020 — co cpenHeii )keCTKOCThIO
u cepunt E1520 — ¢ ymepeHHOI jkeCTKOCTBIO UMEIOT CXOXKUil xapakrep. [Ipu
9TOM C yBEJIMYEHUEM JIMHHUATYPBl PAaCTPUPOBAHUS , KaK M CIEJOBAJIO OXKH-
JaTh, S OTH. Ha OTTUCKE yBeIW4HBaeTca. B kadecTBe mpumepa Ha puc.l
MPUBEJICHBI IPAJIAIIIOHHBIE XapaKTEPUCTUKHU OTTUCKOB ITPU UCIIOIb30BAHUU
MOHTAXHOH JICHTBI CpeiHEeH JKECTKOCTH. YBEJIMYeHHEe SOTH. MPU MOBBIIIE-
HHUM JIMHUATYpPbl PACTPUPOBaHUsI CBsI3aHO ¢ 0oJiee BBHICOKUM ONTHYECKUM
pPacCTHCKHBAHHEM, BOSHUKAIOIIUM 3a CYET CBETOPACCESHUS MIPU NeUaTaHUN.

BnusiHue JXKeCTKOCTH NPUMEHSEMbIX Ul MeYaTaHHUsS HCCIETYEeMBbIX
MOHTaKHBIX JICHT Ha I'paJallMOHHYIO Iepeady pacTpOBOTO H300pa)KeHUs
C JIMHUATYpOil pacTpupoBanusi 60 JHWH/CM NPHUBEICHO Ha puUC. 2. AHanu3
MOJYYEHHBIX 3aBHCHMOCTEH ITOKa3bIBA€T, YTO NPUMEHEHHE Pa3IUYHBIX
MOHT@KHBIX JICHT BJIMSET Ha BEJIMYMHY SOTH. B 00JACTH CBETOB U IOJY-
TOHOB HEOJHO3HAYHO: M0 Mepe YBEIMUYCHHsSI KECTKOCTH MOHTa)KHBIX JICHT
pactuckuBaHue noBbIaeTcs. [ n300paxeHuil ¢ IpyrumMu JIMHUATYPaMH
pacTpUpOBaHUS XapaKTep BIUSHUS ’KECTKOCTH MOHTa)KHBIX JICHT COXpaHsi-
€TCsl, U3MEHSIOTCS JIMIIb a0COFOTHBIC 3HAUYEHHUSI S OTH. HA OTTHCKE (pHcC.3
u 4). Takum 00pa3oM, paCTUCKHUBAHKUE HA OTTHCKE LIS U300paKeHUH C pas-
JIUYHOI JTMHUATYPOIl pPacTPUPOBAHUS MOKHO KOMIIEHCHUPOBATh MyTEM IPH-
MEHEHHS MOHTAXHBIX JICHT Pa3IMYHOMN JKE€CTKOCTH.

He MeHee BaXHBIM SBISETCS BIMSHUE JKECTKOCTH MOHTAXKHBIX JICHT,
NPUMEHSIEMBIX IIPH I€YaTaHWW C TeYaTHbIX (OPM, HM3TOTOBICHHBIX Ha
¢dbopmHol ractuae DSP, Ha onTHYECKYO TUIOTHOCTH IUIamiek D — oquH u3
1apaMeTpoB, BO MHOTOM ONpPEIEAIONIMN Ka4eCTBO MEeYaTHOM MPOIYKIUH.
B rabnuue 1 nokazano, kakuM o0pazoM naMeHsiercsi D npu npuMeHeHnu B
Ipoliecce neyaTaHust UCCIeTyEMbIX MOHTA)KHBIX JICHT.

Kak BHHO 13 TaOIHIIbL, NCIIOJIB30BAHUE PA3IMYHBIX 110 )KECTKOCTH MOH-
TaXHBIX JICHT MO3BOJISAET MOMYUUTh PA3IHUHYI0 ONTHYECKYIO TNIOTHOCTh Ha
mamke. bosee sxectkas moHTaxHas neHTa E1520 moBelIaeT onTHuecKyto
IUIOTHOCTH IIAIIEK BeChbMa 3HAUUTENIBHO U paBHA 1,5 equHMII.
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Ta611m4a 1. P€3y/lbmambl OUYEHKU NIOMHOCmMU njiauiek Ha ommuckax,
NONYUYEHHbIX C UCNONIb306AHUEM PA3TUYHbLX MUNOE MOHMAMNCHbIX J1IeHm DSP

OnTuyeckast INIOTHOCTb IUIAIIEK Ha OTTUCKAX
Ne | moHT. 3nauenus D Ha namke D cp. na
n/m | neuTa 1 2 3 4 5 TUTAIIKe
1 1320 1,35 1,33 1,29 1,34 1,28 1,318
2 1020 1,38 1,40 1,39 1,35 1,38 1,380
3 1520 1,49 1,50 1,51 1,51 1,52 1,506

Pe3ynbpraThl HHCTPYMEHTAIBHOTO KOHTPOJIS KaueCTBa BOCIIPOU3BEICHUS
IUTalIeK HE BCEr/a JJOCTOBEPHO XapaKTEPU3YIOT KaueCTBO UX BOCIPOU3BEIC-
Hus. [ToaToMy OBLI UCIIONB30BaH METOJ] IKCIIEPTHOM OLEHKH. DKCIepTHAs
OLIEHKA IIPOBOJIMIIACH JIECSTHIO YYaCTHUKAMH, OLEHUBAIOIUMH 110 5 0aslib-
HOW 111Kasie 00pa3ibl OTTUCKOB C TOUYKH 3PEHUSI TPEX MMapaMeTpoB:

— PaBHOMEPHOCTH CJIOS MO IUIOLIAH MIIAIKH;

— Hajau4us 1eeKToB (He mpolieyaraHHble YYaCTKH U «CEIMHA»);

— KOHTPACTHOCTH IUIAIIKH.

AHanu3 pe3yabTaToB AKCIEPTHOHN OIEHKH MOATBEP)KIAAeT MHCTPYMEH-
TaJbHYIO OLIEHKY.

Pe3synbTarhl 9KCIEPTHOM OLIEHKH ITPUBEACHBI B Ta0IHLIE 2.

Ta6fluua 2. 3KC}’l€pmH(lﬂ OYEHKA OMmMUCKoe8, nojy4eHHblX
C UCNONb3068AHUEM PAZTIUYHBIX MOHMAINCHBLX JIEHN

Ne ii/rt | Onenxu g E1320 | Ouenxu qoig E1020 | Ouenku mig E1520
1 2 3 1 2 3 1 2 3
1 4 3 3 4 5 4 4 5 3
2 4 3 3 4 3 3 4 3 3
3 3 3 3 4 3 3 4 4 3
4 2 2 3 3 2 4 4 4 3
5 3 3 3 4 2 4 4 5 3
6 3 3 3 3 3 4 3 4 3
7 3 3 3 4 2 4 4 3 3
8 4 3 3 3 3 4 4 4 4
9 2 2 3 4 2 4 4 3 3
10 4 3 3 4 5 4 4 5 3

cp 32 | 2,8 3,0 3,7 3,0 3,8 3,9 4,0 33

3H. 3,00 3,50 3,73
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Takum 00pa3om, NPOBEJCHUE UCCIIETOBAHUN ITOITBEPKIAIOT BO3MOXK-
HOCTh KOPPEKTUPOBAHUS KauecTBa M300pa)KCHUS IyTeM IPUMEHEHHs pa3-
JIMYHBIX MOHTAXXHBIX JICHT, YTO HIMPOKO HMCHOJIB3YCTCA B IPAKTUKE NPEA-
HpH}ITHﬁ. Boinee 3naunMoil sBiseTCs OIICHKAa BOCIIPOU3BCACHUS IJIAICK Ha
OTTHUCKAX C UCIIOJIB30BAHUCM II€YAaTHBIX q)OpM, H3IroTOBJICHHBIX HaA IJIACTHU-
He DSP ¢upmbr DuPont. [ToBblmienne onTu4eckoil INIOTHOCTH JIEJIaeT IJjia-
CTUHY BE€CbMa HepCHeKTHBHOﬁ IJId peICHU 3a4a4 IMOJIYYCHUS Ka4YCCTBCH-
HOTO W300pakeHUsI.

S OTH. OTTUCKA, %
n
=}

/ —B—nur-pa 48
1 auHfcm
/‘-/ NvH-pa 60

40

30 T AMHfTM

20 i lH-pa 70
AuHfcm

10 1s 20 30 40 50 &80 70 80 S0 85 100

SotH.u.$.,%

Puc.1 NpanauMoHHaA XapakTepUCTURE OTTUCKOB, M3TOTOB/IEHHBIX C UCMO/b30BAHMEM MOHT. 1eHTb 1020 npn
PazNMUHON TMHKATYPE pacTpoBaHWA: 1-48, 2-60, 3-70 AuH/tm

100 N

a0 /d_u—_-

80

70

=
£ 60
3
=
E
5 so
z ——DsP 1320
i a0
5 —8-DsP 1020
b
30 DSP 1520

0

10

o] T T T T T T T T T T T 1
10 15 20 30 40 50 &0 70 80 [0 385 100

SoTH. u.¢., %

PuC.2 MpaJaUnoHHaA XapaKTEPUCTUKE OTTMCKOB NPH IMHUATYDE PACTPMPOBAHHA M30GDAKEHNA 60 IMH/cM NpK
WCNONB30BaHMM MOHTaMHbIX NeHT: 1-1320, 2-1020, 3-1520

80 | International Scientific-Practical Conference



F
Y 4

)y 4

=#=DSP 1320

S OTH. OTTHUCKA, %

=—DsP 1020
~——DSP 1520

10 15 20 30

Puc.3 MpafaunoHHaA XapakTepUCTHRE OTTMCKOB NP /IMHUATYPE PACTPHPOBAHMA 48 M1H/CM NP MCIONB30BEHUKM MOHTAKHbIX

50 &0 95 100

S oTH. .., %

40 70

newTt:1-1320, 2-1020, 3-1520

100

70

y/ 4

50

=—#—DSP 1320

=fl=DSP 1020

30

20

=e—DSP 1520

S OTH. OTTHUCKE, %

10

10 15 20

PHC.4 TPanaLMOHHEA XaDaKTEPUCTHHE OTTUCKOB NPH IMHWATYRE PACTPMPOBaHKA 70 KMH/CM MPH MCNONB30BAHWK

30

50
SoTH.U. §., %

95 100

MOHTa#HbIx NenT: 1-1320, 2-1020, 3-1520

International Scientific-Practical Conference |

81



Jlureparypa

1.

82

Otpy0sinnukoB P., Xonaraes SI. MonTraxHnas yieHta u opma: B3aumo-
neiictBue Ha ciyxoOe kadectBy/ P. OrpyOsHunko// ®nexco Ilmtoc.-
2007.- Ne4.- C. 18-25.

Otpy0sinnukoB P., Xonaraes SI. MonTaxHas yieHTa u (opma: B3aumo-
neiictBue Ha ciyx0Oe kauectBy. Yacts 2. /P. OrpyOsiHHuKOB// dDiiexco
ITimroc.- 2007.-Ne5.- C. 28-31.

Otpy0sinnukoB P., Xonaraes SI. MonTaxHas yieHTa u (opma: B3aumo-
neiictBue Ha ciyxOe kauectBy. Yacts 3./P. Orpy0sinHuKoB // diiexco
ITiroc.- 2007.- Ne6.- C. 26-33.

| International Scientific-Practical Conference



MODERN WEB ANIMATION

Liuiza A.
Kaunas University of Applied Sciences

Goal of the research: comparative analysis and review of modern web
animation technologies.

Research methods: systematical and logical analysis and synthesis

Purpose: this article explores currently available native web animation
technologies

Introduction

The idea of having some kind of dynamic content always was appealing
to web developers. Even the first versions of HTML and CSS allowed for
some dynamic, like blink effect or hover action. But any serious animation
has long been the realm of browser plugins: Java Applets, ActiveX controls,
etc. Macromedia (later — Adobe) produced the ever-popular Flash platform,
Microsoft offered the Silverlight, some more complex games used technol-
ogy called Shockwave or Unity player.

All of the mentioned technologies had one drawback - they required the
visitor/user of the webpage to have that particular plugin installed next to the
browser. And that was a problem, as none of the plugins were universally
popular. Even the most popular of them - Flash - did not have 100% install
base. The problem got even worse when Apple introduced the iOS mobile
operating system and chose to not include Flash due to its big power con-
sumption. It was increasingly difficult to make sure that an animated website
will work on all devices.

When HTMLS5 and CSS3 introduced a lot of native tools, there was a lot
of excitement in web developer community. An idea, that the browser will
be capable to do most of the animations without any third party plugins was
very appealing. And now HTMLS5/CSS3 support in popular browsers is now
good enough to be used on mainstream production websites.

There is a number of native technologies that can be used in websites to
create animation effects. This article reviews and compares them.

CSS3 animations & transitions

CSS animations make it possible to animate transitions from one CSS
style configuration to another. Animations consist of two components, a
style describing the CSS animation and a set of keyframes that indicate the
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start and end states of the animation’s style, as well as possible intermediate
waypoints along the way.[1]

CSS3 uses a number of properties to set up the animation (picture 1). This
kind of animation happens without any user interaction and is supported by
all modern browsers, though some still require a vendor prefix (e.g. -webkit-,
-moz-, or -0-).

hl {
animation-duration: 3s;
animation-name: slidein;

Akeyframes slidein {
from {
margin-left:100%;
width:300%

1o {
margin-left:0%;
width:100%;

}

CSS transitions, which are part of the CSS3 set of specifications, pro-
vide a way to control animation speed when changing CSS properties. In-
stead of having property changes take effect immediately, you can cause the
changes in a property to take place over a period of time. For example, if you
change the color of an element from white to black, usually the change is
instantaneous. With CSS transitions enabled, changes occur at time intervals
that follow an acceleration curve, all of which can be customized. [2]

CSS animations and transitions are a powerful tool to improve the visual
appeal of AJAX applications, navigation menus, or just to add some action
to the website. They are well supported by modern browsers and usually de-
grade well in older versions - instead of transiting from one state to another
gradually, the change becomes instantaneous. It has to be noted, that not all
CSS properties can be animated (see full list at [3]), and some glitches in
browser support do exist.

CSS manipulation via JavaScript (jQuery, etc.)
Before CSS3 transitions were introduced, JavaScript (and jQuery in par-
ticular) was often used to make gradual changes to CSS properties. jQuery
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has shorthand methods for common uses, like .hide()/.show(), fadeln()/.
fadeOut(), etc., and more complex custom sequences can be created via
.animate() (picture 2)

5 ("button”) .click({function(){
S$("div") .animate ({left:"2530px"});
B

As a lot of the same effects can now be achieved via CSS, nowadays
JavaScript is less often used for animation, but it is still useful for more
elaborate scenarios, AJAX applications and such, where CSS’s limited set
of capability of handling user input is not enough. JavaScript is also used
in more elaborate methods of animation (discussed below) as the means to
define the logic of the animation.

HTML Canvas

The canvas element, introduced in HTMLS5, enables the dynamic genera-
tion of bitmap images by means of JavaScript code.[4] It can, for instance,
be used to draw graphs, make photo compositions or do simple (and not so
simple) animations. [5]

Using this method, you can manipulate the picture pixel by pixel, but if
you want to animate this picture, it means you need to redraw big portions
or the entire frame. The specification and interfaces to this method are not
very user-friendly, so some kind of JavaScript library is commonly used to
work with canvas.

Libraries like KineticJS [6] provide more robust and user friendly inter-
faces and methods, add features like grouping, layers, drag and drop support.

Canvas support is really good across browsers, only Opera Mini has is-
sues with playing animations or doing other complex tasks within canvas.
[7] But Opera Mini is used on devices that would generally have hard time
executing complex tasks due to low specs.

SVG

While canvas is the way for the web to work with raster graphics, Scala-
ble Vector Graphics (SVG) is an XML markup language for describing two-
dimensional vector graphics. SVG is essentially to graphics what XHTML
is to text. 8.

With SVG being a mature standard, being developed since 2001, it was
quite successfully integrated into all browsers. [9] As of 2014, all major
browsers support basic SVG features and more advanced ones also have
good adoption rate.
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SVG objects have similar structure to HTML, so a lot of JavaScript li-
braries can be easily adapted to deal with SVG DOM the same way they deal
with HTML DOM.

Snap.svg [10] is a library, that allows programmers to use jQuery-like
syntax to create and manipulate SVG documents and embed them inside
HTML. SVG also allows to add event listeners to any elements of the SVG
object, making it easy to create interactive animations and games — elements
can react to clicking, dragging, hovering, key presses, etc. tinyTangle [11] is
a small game, that showcases SVG technology it was created in a couple of
hours and took only ~300 lines of code. The developer does not have do deal
with repainting, layering, object recognition and other issues.

Conclusions

» There is anumber of technologies, that can be used to create animation
on the modern web. Developers can write pure CSS, add some
JavaScript manipulations, deal with both raster and vector graphics
without any 3rd party plugin being enabled on visitor’s computer.

* All mentioned technologies — CSS3, JavaScript, canvas and SVG —
have good support in modern browsers, thus they can be used in
mainstream production environments.

» The technologies are not competing, but rather complementing each
other, so can should be used together to achieve the desired result.
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YNYYLWEHUE UBETOMNMEPEAAYU LAOPOBbLIX
MNEYATHbIX MALLUUH

Mpockypsakos H. E., baccu H. J1.
TynbCcKun rocyfapcTBeHHbIN YHUBEPCUTET

Abstract

Using the temperature and humidity control in the office. Analysis of the
data allows for operative adjustment of the digital printing machines and
increase the stability of the color gamut and print quality.

B Hame Bpemsi oneparuBHas HudpoBas neyarsb SBISETCS aKTHBHO Pas-
BHBalomeﬁcﬂ OTpaciiblo. OTHOCHTEIBLHO HEBBICOKAS EHa II€YaTHbIX MallluH
U JIETKOCTh B DKCIUTyaTallMy MO3BOJISIIOT €H YCHENIHO KOHKYPHUPOBaTh ¢ 0¢-
CETHOM IeuaThio MPHU MaJIbIX U CPEeAHUX THpaxax. OHAKO CYLIEeCTBYeT He-
CKOJIBKO 3a/1a4, TPEOYIOLIMX PEIIeHHUs], TAKHUE KaK: CTAOMIILHOCTh LIBETOBOTO
oxBara (Impu OOJIBIINX THPaXKax), TOUHOE COOTBETCTBHE LIBETONPOOE (IpU
MHOTOKpPaTHOM BbIHyCKe), Ppe3yiabTaTbl COOTBETCTBUA IMPOU3BOJACTBECHHOMY
sranony [ 1 ].

CyIecTByeT MHOXKECTBO (DAKTOPOB, BIHUSIOLIMX HA KAYSCTBO I[BETOIIC-
penadu B Impoliecce revaTd, B OCHOBHOM 9TO PACXOJHBIE MAaTE€pUabl, OT Ka-
YeCcTBa KOTOPBIX 3aBUCUT THUPAX, OJHAKO CYIIECTBYET TaKOil MepeMeHHBIN
(akTop KaK MUKPOKJIMMAT [TOMEIEHHUSI.

XOTs OHATHE CMUKPOKJIMMAT» BKIIOYACT ACCATKU PA3JIMYHBIX IIapaMe-
TPOB, AJIs IEYaTHOTO MPOIecca JOCTAaTOYHO 3HAaTh U KOHTPOJIUPOBATH JIUIIb
BJI&YKHOCTb U TEMIIeparypy BHYTpH rnomerieHus. OueHb yao0OHbIM /sl 9TOM
eI MOXKET OKa3aTbCsi KOMOMHMPOBAHHBIM 3JIEKTPOHHBIH MPUOOP, BKIIIO-
YalOUMK B ce0sl U3MEPUTENh BIAKHOCTH M TEPMOMETD, OJMH U3 KOTOPBIX
CHUMAET JIaHHbIE C BHYTPEHHEIO, a JAPYrod — C BBIHECEHHOI'O HApyXy JO-
IMOJIHUTCIIBHOT'O AaTYHKa.

HawuOonee GnaronpusitHas st nedaru temieparypa — 18...22°C, otHo-
cutenpHast BnaxHocTb —40...60%. [IpudyemM 3a4acTyto IMaBHYIO POJIb UTPAET
He cama BeJIMYHMHA 3TUX [apaMeTpoB, a X cTabwiIbHOCTh. Tak, eciu JeToM
neyath Havaynack npu temmeparype 19°C, a 3arem Oblia OTKpbITa (HOPTOU-
Ka 1 BO3AyX mporpencs 10 22°C, To 3TO NPUHECET CYIIECTBEHHO OONbIINN
Bpel, HE)KEJIM MOCTOsIHHASL paboTa mpu 25-rpagycHoit xkape. B Takux ycio-
BUSIX CHJIBHO CTPaJiaeT CTaOMIBHOCTD [IBETOBOTO OXBAaTa.

Jiist medaTHUKa HEOOXOAMM KOHTPOJIb BI&KHOCTH M TEMIIEPaTypsbl I0-
MeuieHus. bpITOBOM TEPMOMETP U IICUXPOMETPUUECKUN TUTPOMETP HE a0T

International Scientific-Practical Conference | 87



JIOCTAaTOYHOM TOUHOCTH U3MEPEHUH U HEYI00HBI B IPUMEHEHUH ITpH padboTte
C MeYaTHOI MalIuHOI.

Bounbias yacth MamuH HUppPOBOM NeyaTH pacioyaraloTcst B HeOOIbIINX
CTYIMSIX 4acTO HaXOISIIMXCs B orcax KWIBIX JOMOB. B Takux ycioBusx
CTaBHUTh ITPOMBIIUICHHYIO CHCTEMY ISl OAIJiep KaHus TpeOyeMoil BllakHO-
CTH U TeMIepaTypbl SKOHOMUYECKH HEBBITOIHO.

st oneparopoB M(POBBIX MAIUH CYIIECTBYET DSl PEKOMEHIALHH,
BKJTIOUAIOIUI B ce0sl IOMyCTUMBIIl MHTEPBaJ BIaKHOCTH BO31yXa, HHTEP-
BaJI TEMIIEPaTyp ¥ 4acTOThI KaMOpoBKH [ 2 ].

OpHako peanbHbIE YCIOBHS TaKOBBI YTO MUKPOKJIUMAT ITOMEIICHUS MO-
JKET OYEHb OBICTPO MEHSTHCS B TEYEHHH HECKOJIBKHUX YaCOB, YTO MOXKET IPH-
BECTH K Je(eKTaM neyaTtd U HEOJHOPOIHOCTH IBETa OOJBIIMX THPAXKEH.
OTKpBITOE OKHO, TIOCTOPOHHHUE JIOAY B MOMELICHUH, U3MEHEHUsI TOTOJIbI,
BCE ITO OTpaXkaeTcsi Ha MUKPOKJIMMATE MOMEIEHUsI U COOTBETCTBEHHO Ha

THpaxe.
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Ha pucyHke noka3an cyMMapHbIi 00beMHEHHBIH Tpaduk — nepecede-
HUE JIBYX OCHOBHBIX MapaMeTpPOB JUIs MeyaTu — JOMyCTUMON BIAXHOCTH U
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TeMIIepaTyphl reyaru. B cpenueld 30He HaxonsaTcs Haubosee OJIaronpusT-
HbI€ [IOKa3aTeJH Ie4aTH, 10 KpasM — KPUTHYECKUE MTapaMeTpbl, IPU KOTO-
PBIX BBICOKA BEPOSITHOCTS ITOJIy4eHHUs Opaka.

Ha pucyHke nuHUEH BbIJENCH MPSIMOYTOJIBHUK — 00JIACTh PEabHOTO
BO3MOKHOTI'O MUKPOKJIMMATa MOMEIIECHUA, YTO 3HAYUTCIIbHO OIrpaHUYUBACT
NOoTCHIMAaJl I_lI/I(l)pOB])lX NEYaTHBIX MallMH WU MPUBOAUT K HeO6X0)II/lMOCTI/I
KOHTPOJId BHCIIHUX MMapaMETPOB Ha I'paHULaX JOMYCTUMBIX 30H.

Bo3MoxxHBIM BbIXOAOM B TAaKUX CUTyallUAX CIIYKUT KOHTPOJIb IMapamMme-
TPOB IIOMEIIEHUS, aHAJIU3 U BBIBOJ] OIIEpaTOpPy PEKOMEHAAIMI 10 HACTPOIKe
1BeToBoro npoduiisi. C mOMOMIBIO STOr0 MOYKHO KOMIIEHCHPOBATh BIIMSIHUE
N3MCHCHHA MHUKPOKJIMMATa MOMCHUICHNA Ha Ka4€CTBO LIBECTONICPCAAUN U I1C-
YaTH.

Ha nam B3nisig Haubosiee ONTUMAIBLHBIM CIIOCOOOM C DKOHOMUYECKOU
TOYKH 3PEHUS SIBJISETCSI BApUAHT pean3aliii C UCIIO0JIb30BaHUEM IIPOCTON
CXEMbI, BKJIFOUAIOIICH:

- nBa USB-partuuka, u3MepsIone BIaXHOCTh U TeMIEepaTypy B JBYX
TOYKaXxX IMOMCIICHU A,

- porpaMMHoe oOecrieueHue JJIsl aHaIn3a MoKa3aHUi JaTYuKoB B pe-
JKMME peaJibHOr0 BPEMEHH U BBIBOJIa COOOIEHHUH orieparopy 00 U3MEHEHHN
MHUKpPOKJIMMAaTa BMECTE C PEKOMEHJAlMsIMK 110 HACTPOMKE IIBETOBOTO IMPO-
bus;

- cucrema Jutsl KanuOpoBku X-Rite il Pro npodheccroHanbHOTo YpOBHS
10 CO3/IaHUI0 M HACTPOIKE [IBETOBBIX NMPOMUIIEH I CUCTEM IeUaTy.

KOHTpOHb M KOMIICHCAls U3MEHCHHUA TEMIICPATypPhbl U BJIAXKHOCTHU I10-
MCIICHUA CHOCO6CTBy}OT TMOBBINICHUIO Ka4y€CTBa IcYaTu W YMCHBLIICHUIO
Opaxa, oOecrieunBalOT CTaOMIBHOCTD I[BETOBOTO OXBaTa MpU OOJBIIMX TH-
pakax, COOTBETCTBHE [[BETOB MEX/Iy [IBETOIIPOOOI U TOTOBBIM THPAMKOM.

Jannas cuctema moBsiiaet 3pGeKTUBHOCTh padoThl oTaea U(POBOit
OHepaTMBHOﬁ neyaTtu u 06ecneqMBaeT KOHTPOJIb MUKPOKJIMMAaTa B IIOMCUIC-
HHUMU.
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OBOCHOBAHMUE BbIBOPA LIBETOBOM
MOJEJIN TEXHOJIOTU LUBETOAENEHHOIO
MUKPOOWUJIbMAPOBAHUA

Mpockypsakos H. E., Xogos C. U.
TynbCKnn rocyfapCcTBeHHbIN YHUBEPCUTET

Abstract

The basic parameters of image quality in color separation microfilming de-
fined. The choice of the universal color model based on the comparison of the
three color models (RGB, CMYK and Lab) substantiated.

B coBpemenHO# penporpaduy oueHb 4acTO MPUMEHSETCS] TEXHOJIOTUs
[[BETO/ICJICHHOTO MUKpoduiabMupoBanus [ 1 ]. JlaHHas TeXHOIOTHS 103BO-
JISIeT BBIBOJAMTH HA IUICHKY HE TTOJIHOE LIBETHOE N300pakeHNe, a ero KaHaJbl.
3areM KaJpbl ¢ KaHaJlaMHU CKaHUPYIOTCSI U OOBbEIMHSIOTCS, 00pasyst HCXOA-
Hoe u3o0paxeHue. [lomynsspHOCTb 3TOro METO/A 3aKIF0YAETCsl B IKOHOMUU
JICHE)KHBIX PECYPCOB, IOCKOJIBKY HET HEOOXOIMMOCTH B HCIOJIb30BAaHUU
[[BETHBIX IUIEHOK U 000PY/IOBaHUS JUIsl PaOOTHI C HUMHU.

OnHako nepej CrenuanucTaMy B 00JacTH COXpaHeHUs1 HHYOpMaIUK Ha
IUIEHKAaX 4acTO BCTAeT BOIMPOC O TOM, KaKylO LBETOBYIO MOJAEIb HCIIOIb30-
BaTh JUIS [IBETOZEJICHUS. B COBpEeMEHHOI KOJIOPUMETPHH CYILIECTBYET OOJIb-
I10€ KOJIMYECTBO [[BETOBBIX MOJIEJICH, IOCTPOCHHBIX HA Pa3HbIX IIPHUHIIUIIAX
W IS pa3HbIX Heneit. Tak kak pernporpaduyeckue TeXHOIOTHH paboTaloT He
¢ abCTpaKTHOW MaTeMaTHKOM, a C KOHKPETHBIMU 000pY/I0BaHHEM M Marepu-
aJylaMH, LIBETOBBIE MOJIEIIN JJOJDKHBI KIMETh BOBMOXKHOCTb ITPOTPaMMHOM pe-
anuzanuu. Kpome toro, opuruHasibsl, noajiexame MUKpopUIbMAPOBAHUIO,
4acTO HYXKIAITCS B KOPPeKUIUH (OCOOCHHO O BBIBOJA Ha IUICHKY). Kak
NPaBUIIO, IIBETOBYIO U SIPKOCTHYIO KOPPEKLIMIO OCYIIECTBISIIOT B PACTPOBBIX
penakropax, HauboJiee PacIpPOCTPAHCHHBIM M3 KOTOPBIX siBisseTcst Adobe
Photoshop. Mcxonst n3 npuBeeHHBIX BBILIE YCIOBHUH, JUIS TPUMEHEHUS B
[[BETOJICJICHHOM MHUKPO(QHIBMUPOBAHUU TOAXOSAT TPH HauboJiee pacrpo-
crpanéuubie monenu: RGB, CMYK w Lab. B naHHO# cTarbe NpencTaBiIeHo
o0ocHOBaHKE BbIOOpA MozeH Lab B KauecTBE YHUBEPCAIBHOW IS LIBETO-
JIeICHHOTO MUKPO(MIBMUPOBAHUSL.

OueBu/IHO, YTO OCHOBHAsS LIEJb JIIOOOTO Ccriocoba MUKPO(PUILMUPOBA-
HUSI — CO3/IaHHe U COXPAaHEHUE KaK MOXHO OoJjiee OJIM3KOM K OpUTHHAIY KO-
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nuu. V3 9TOro yTBEp)KICHUSI MOKHO BBHIBECTH OCHOBHBIEC IapaMeTphl JUIst
CPaBHEHUS IIBETOBBIX MOJIEJIEH:

1) TouHocTh 1BeTONEpENAYM (MM ITPU HEBO3MOXKHOCTH MEPEAadn Kax-
JIOTO IIBETa, COXPAaHEHHE COOTHOUICHUH MEXTy [[BETaMH);

2) KonnvecTBo KagpoB Ha IUIEHKE, HEOOXOIMMBIX JIJIsl COXPAHEHUS 1IBe-
TOJICJICHHBIX KaHAJIOB N300paKEeHUS;

3) BO3MOXHOCTH IIBETOBO#! U SIPKOCTHOM KOPPEKLIUH;

4) Ilepenaya KOHTYPOB M MEJIKUX HIPU(TOB;

5) Ci10)HOCTb TPUBOIKH.

OCHOBY TOYHOCTH LIBETOIIEPEIAauU COCTABISET [IBETOBOM OXBAT MOJIEIIH.
YeMm OH OoJbllie, TEM TEOPETUYECKU OOJIbIIE I[BETOB MOXXHO BOCIPOM3BE-
ctu. CpaBHUTB 0XBaThl Mozieied RGB, CMYK v Lab MOXXHO pacIioyiox)uB UX
Ha JIOKyCe, KaK I10Ka3aHO Ha PUCYHKe 1.

09

LR

Puc. 1. Cpasnenue ysemogwix oxeéamos RGB, CMYK u Lab

U3 pucynka 1 BHIHO, 9YTO HAMOOIBIIMM IIBETOBBIM OXBAaTOM 00JaacT
Mozenb Lab. D1o 00ycaoBiIeHO TeM, 4TO Mojieb Lab npencraisier cooon
MaTeMaTHYeCKH PeoOpa30BaHHbIN BApHAHT €IUHOTO IBETOBOTO MPOCTPAH-
CTBa, B KOTOPOE BXOJAT BCe 1BeTa. Kpome TOro, I[BETOBBIC KOOPAHUHATHI B
Mozenu Lab OJHO3HAYHO OMKCHIBAIOT IBETA (C YUYETOM SKBHBATICHTHOCTH
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WMCTOYHUKOB OCBEIIEHUS), 4TO JIeJaeT MOJEb alapaTHO-He3aBUCHUMON
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Puc. 2. l'ucmoepammer usobpasiceruii 6 mooenu RGB:
a — opucunan; 6 — 80CCMAaHOBIeHHOe U300padiceHue,
1 — uckascenus 6 ceemax, 2 — UCKAdNCeHUsL 8 MEHIX
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Oxsar monenu RGB 6onbiie, yem y moaenu CMYK. B Teopun 310 03Ha-
YaeT, 4TO KOJMYECTBO NepenaBaeMbix Mozeinbio RGB neros Oombiie, uem
mozenbio CMYK. OqHako Ha MPAKTUKE YaCTO MOJydYaeTCst HA00OPOT.

Paznuuus TCOPUHN U TPAKTUKH CBA3AHbI C UCKAKCHUAMU, BHOCHUMBIMU
BBIBOIHOI CHCTEMOM M CKaHEpOM, a TaK ke C BIUSHHUEM KaXIO0TO OTJEJNb-
HOTO IIBETOBOTO KaHaJla MOJENM Ha pe3yibTUpPYIOIIUA LBeT. B ciencteue
aaIuTUBHOCTU Mofienu RGB, ApKOCTh HEMTOCPEACTBEHHO CBA3aHA C IIBETOM.
CrnenoBarenbHO, IPU UCKAXKEHUSAX B YPOBHAX APKOCTH, MOSIBISIOTCS TOTEPU
u B 1BeTe. /[ cpaBHEHMs Ha PUCYHKE 2 MPHUBEICHBI TMCTOTPAMMBI JIBYX
n300pakeHHii: opuruHana B Mojen RGB 1 BOCCTaHOBJIEHHOTO IOCJIE CKa-
HHUPOBAHHS.

W3 rucrorpamm, NpeacTaBIEHHBIX HAa PUCYHKE 2, BUJTHO, YTO B IIpoIecce
MHUKPO(HUIBMUPOBAHUS H300paskeHns1 B Mojiesid RG B MOSIBISIIOTCS] HCKaXe-
HUSI, IPUBOASIINE K CEPhE3HBIM LIBETOBBIM IOTEPSIM («CKaYKH» 0COOEHHO
3aMETHBI B CBETaX).

s xonmnyecTBEHHOM OLIEHKH LIBETOBBIX MCKAXKEHUH MpeJlaraeTcs uc-
MOJIB30BATh CIEAYIOIIYIO 3aBUCUMOCTD:

® ® H\2 ® w2 ® sy 2
AEZ, = (I3 - 1) +(a3 —a])? + (B - B)
rie AE;, — LBETOBOE pasmrue; L> a's b~ KOOpIMHATEI HCXOTHOTO 1[BETA;
L3> d5> by— KoOpAMHATHI LIBETA B BOCCTAHOBICHHOM H300PaKEeHUH.

Ora GopmMyiia OCHOBaHA Ha IBETOBOW Momenu Lab, u, bmaronapst CBOM-
CTBaM 3TOH MOJENH, MO3BOJSIET C JOCTAaTOYHONH TOYHOCTBIO OMPENENATh
1BETOBBIC paziauuusi. OYeBUIHO, YTO IBETA M3 JPYTUX MOJETEH cHavaia
HYKHO TIepeBecTd B Lab, niisl 4ero MO>KHO MCHOJIB30BaTh cpeicTBa rpadu-
yeckoro penakropa Adobe Photoshop [ 2 ].

Bcé nepeuniciienHOE NO3BOMISIET YTBEPKAATh, YTO [10 TOYHOCTH L[BETOIIE-
penauu Mozieb Lab npeBOCXOANT JIBE IpyTUe MOJCIIH.

IIpu ananu3e BO3MOKHOCTH LIBETOBOM U IPKOCTHOM KOPPEKIMU CIEAYET
B IIEPBYIO OYepellb JIeJlaTh YIOp Ha TO, HACKOJIBKO OBICTPO U Ka4eCTBEHHO
MOXXHO MCHPABUTh TOT WM UHOH nedext. Mopenb Lab siBisiercs: Hanboee
MOILHBIM HMHCTPYMEHTOM LIBETOBOM U SIPKOCTHOM Koppekuuu. biaropaps
BBIHECEHUIO SIPKOCTU B OTAENBHBIN KaHal (L) ympouaeTcs: spKOCTHas KOp-
pexuus. Ilomumo ocu sSpKkOCTEl B MOJENM NIPUCYTCTBYIOT JIBE XpOMaTUue-
ckue ocu —a 1 b. Ha ocu a pacriosioxxeHbl [BETa OT 3€JIEHOT0 110 KPacHoro, a
Ha ocH b — OT cuHero 10 xkentoro. Takoe pacronokeHue Mo3BoJsieT ObICTPO
MIPOBECTH LIBETOBYIO Koppekiuto. Hanpumep, LIBETHYIO Byaidb MOKHO yJa-
JINTh, IPOCTO U3MEHUB 3HAUYECHUE 110 OJHOU U3 OCEU B CTOPOHY IIPOTUBOIIO-
JIO)KHOTO 11BeTa [ 3 ].
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Kak npaBuiio, KOHTYPBI U TEKCTOBBIE JIEMEHTBI Ha M300PaKEHHSIX BbI-
IIOJIHEHBI YEPHBIM LIBETOM. B 3TOM Cilyyae 1ojydeHue 4epHOro CI0KEHUEM
TpeX KOMIIOHEHTOB OKa3bIBACTCS HE JIyUIIUM BapUAHTOM, TaK KaK yBEJINYU-
BAETCs CIIOKHOCTD TIPUBOJIKKA ¥ BO3MOXKHO TOsIBIICHHE J1e(heKTOB. DTO O3Ha-
qaeT, yTo Mozenb RGB Maio nmpurogHa Juis BOCIPOU3BENEHHS MOAOOHBIX
aeMeHTOB. UepHsbie anemeHThl B Moneisix CMYK u Lab BBIHOCATCS B OT-
JIeNIbHBINA KaHat — K 1 L COOTBETCTBEHHO. DTO yIydIllaeT KadyecTBO Mepesa-
4M, oJJHaKO KaHau K TpebyeT JOMOJHUTEIHHOIO KaJapa Ha IUICHKE.

ITocie ckaHupoOBaHUS KAJAPOB C TUICHKH, UX HEOOXOAMMO OOBCIUHHUTD B
OIHO M300paxkeHHe. DTOT MPOLECC OCIOKHAETCS TeOMETPHUECKUMHU HCKa-
JKEHUSIMU, BHOCUMBIMU BbIBOJHOW CUCTEMOM, a TaK )K€ HETOYHOCTIMMU IIPU
NO3UIMOHUPOBAHHUHU TICHKE B ckaHepe. /it Toro 4To0bl KOMIEHCUPOBATH
9TH UCKaKEHHUs UCIIOB3YIOT IPUBOHBIE METKU. Ha ciyxeOHOM mose Kax-
JIOTO KaJipa paccTaBIIsIOT OTMETKH, (hOpMa, KOJIMYECTBO M pa3Mepbl KOTOPBIX
OIIPEJICIISIIOTCS. B 3aBUCUMOCTH OT pa3MepoB u300paxkeHus. [Ipu ckanupo-
BaHMHU OTU OTMETKHU TaK K€ IIOMEHIAI0TCS B M300payKeHHUS KaXKIA0T0 KaHaa,
U TI0 HUM OCYILECTBIsIeTCs NpuBoaKa. KomnuecTBo IIBETOBBIX KaHAJIOB, HC-
10JIb3YEMBIX MOJEJIBIO, HAIIPSIMYHO BJIASAET Ha CJIOKHOCTD IIPUBOJIKYU U Kaye-
CTBO pe3yJbTUpYIOLIEro n3oopaxenus. Mojenb Lab uMeeT Ha OMH KaHaj
MeHbIle, yeM CMYK mpu JTydnmx XapakTepUCTHKAX Mepeaadd KOHTYPOB U
LIBETOB, U, CJIEA0BATEIIBHO, JIYYIlE TOAXOAUT ISl TOUHOM IPUBOJKHU.

AHasu3 NPUBEICHHON BhIlIe MH(GOPMAIMK MO3BOJISIET CHEIaTh OJIHO-
3HauHBII BBIBOJ| O TOM, YTO MOJEIb Lab siBisieTcst Hanbosiee ONTHMaIbHON
MOJIEJIBIO JUIS LIBETOJICJIEHHOTO MUKpO(GMIbMUpoBaHus. OHa mpegocTaBiis-
€T LIMPOKHE BO3MOXKHOCTH KOPPEKIMH M300pakeHHs 10 BBIBOJA, TPeOyeT
TPH Kajpa JJIsi XpaHEeHHs KaHAJIOB Ha YepHO-0esIoil MUKPOIUIEHKE, XOPOILIO
BOCIIPOM3BOAUT KOHTYPBI M DJIEMEHTHI IpUPTa.
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mepenus / M.B. [lomaces, C.I1. I'nartok. - CII6. [u ap.]: [Turep. - 2009.
-218c.

3. 3. Maprynuc J13H. Photoshop mis npodeccnoHanoB: KIacCHYSCKOE Py-
KOBOJICTBO TI0 LiBeTOKOppekuuu. Ilsroe uznanue / J[. Maprymuc.- M.:
W3n-Bo «MHTEJIBYK». - 2007. — 656 c.
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NEPCNEKTUBHbLIE HAMPABJIEHUA,
TEXHOJIOTMU U TEHAEHLU N
B OJIEKTPOHHbIX U3AAHUAX

Alkosnes b. C., Mpockypsakos H. E., MaH¢unos P. T.
TynbCKnn rocyfapCcTBeHHbIN YHUBEPCUTET

Abstract

The most perspective technologies which can influence further develop-
ment of the market of electronic editions in education and sciences were
allocated and analyzed

B HacTosiiiee Bpemst HaOJIIOAAETCs BCIIECK PAa3BUTHSI U BHEAPEHUS BbI-
COKOMHTEJIEKTYaJIbHBIX CPE/ICTB U TEXHOJOTHI BU3yaln3aluu, 00padoTKH
Pa3IMYHBIX THIIOB JaHHBIX B paOOTy TOCYAapCTBEHHBIX U YaCTHBIX YUPEXK-
nenunii. Hanbouee akTHBHO 3TO TposiBisieTcst B chepax 0o0Opa3oBaHusl U KyJlb-
TYpBI, @ TaK k€ B KOMMEPUYECKOM CEKTOpe. DTO CBSI3aHO C TEM, YTO OTKPBI-
BAeTCsl MEPCHEKTHBA OPraHU30BaTh IIUPOKHN JIOCTYIl K CBOUM Yy4YeOHBIM,
METOJJMYECKIM MaTepHraaM C OJJHOBPEMEHHBIM MOBBIIIEHHEM y100CTBa HC-
HOJIb30BAHUSI, BBICOKOW (PYHKIIMOHAJIBHOCTBIO M IOHSATHOCTBIO MOAOOHBIX
NPOJYKTOB JIJIsl pa3HbIX CIIOEB O0ILECTBA.

Ha ceropHsiHuii JeHb MOXHO BBIACIHUTH PSJ] CAMBIX HEPCIEKTUBHBIX
U MHTEPECHBIX TEHJICHIMH B 00JIACTH MPOU3BOACTBA AIEKTPOHHBIX KHUT U
XPpaHMJIHII.

[lepBoe uTo CTOUT OTMETHTH — OUU(pPOBKA OMOIMOTEUHBIX (HOHIOB —
OIHO M3 CaMbIX NEPCIEKTUBHBIX M TPYIOEMKHX HalpaBieHUIl B 00iacTH
BHEJIPEHUS BBICOKMX TEXHOJOTWi M aBromarusauuu. B Poccuu 3a nocnen-
HHE TO/bI TEHJICHIIUS K MepeBOAY OMOIIMOTEYHBIX MACCHBOB B DJICKTPOHHbII
BHUJ] CTPEMHUTEIBHO HAOUPAET 00OPOTHI.

Bxiiag B nononHenne 1udpoBbix (OHIOB BHOCSAT TaKKe MHOTHE KOp-
NOpaLUKU-TUIaHThl, HarpuMep, Microsoft (ouudposka 100 Teic. kHur bpu-
taHckoi Ooubnmorekn) U Google (mpoekr Google Print mo co3nanuo Mu-
poBoii udpoBoii bubnuoreku), a TakKe HEKOMMepUeCKuil mpoekT Internet
Archive (nazBanue npoekra — Open Content Alliance, y4acTHUKH — KOM-
nanusi Adobe, KonymOuiickuii yausepcuret, EBporneiickuii apxus, Yahoo u
MSN Search).

TexHosnoruu 1nokasza KHUKHOU IIPOAYKLIUU YK€ JaBHO U3BECTHbI. 13 Hux
MOXXHO BbLIeNUTh 3 cambie nonyisipusie: PDF, DjVu u FlipBooks. 13 Hux
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PDF ¢opmar Haubosee 1ieHEH TeM, 4TO COXpaHseT MH(OPMAIUIO C MUHH-
MaJIbHBIMH MCK)KCHHUSIMH, Toraa kak DjVu kpaifHe I10X0 COXpaHseT H3Ha-
YaJIbHYIO [[BETOIIEpE/Iady M KaueCTBO, TaK KaK CO3/1aBaJICs, MPEXKIE BCETo, KaKk
(opmar, 3aHMMarOIMH HAMMEHBIINH 00beM AUCKOBOTO mpocTpancTsa [ 1 .

FlipBooks siBisieTcss OTHOCHTENBHO HOBOW TEXHOJIOIHMEH, KoTopas Io-
3BOJISIET MOIYJISIPU30BaTh KHWKHYIO MpoayKuuio. OHa, Mpexie BCero, opu-
SHTUPOBAaHA HAa PEKIIAMHBIA U pa3BJIEKaTEIbHBIA CEKTOP, a TAaK)Ke Ha JIMTe-
parypy, B KOTOPO#i HeJIb3st 000HTHCH 0€3 IMHAMUYHOTO HACHIIIEHHS — ay/IHO,
Buzeo, 3D-rpaduxy.

FlipBooks co3naercst uz PDF u napyrux ¢bopmaroB n MoxeT OBbITh IIpe-
obpazoBan kak B WEB-IIpoeKxT, Tak U B €MHbII, CaMOUCIIONHsIEMbIN (aii,
He TpeOyIOIInii TOOIHUTEILHOTO POrPaMMHOTO o0ecrieueHus Jyist QyHK-
nuonupoBanus — 310 EXE- u SWF-dopmarsl, Torna kak PDF u DjVu atoro
caenarb He MOTyT [ 2 ].

[TomMuMoO oLM(pPOBKHM KHMKHBIX (DOHIIOB BBIJEIISIETCS €IIe OJJHO BaKHOE
HarpasjeHue — pa3paboTKa U BHEJPEHUE METOJIOB CO3/IaHUs U IT0Ka3a Tpex-
MepHO# rpaduku. ToIbKO ¢ MOMOLIBIO 3TOI TEXHOJIOIMH MOKHO OPTaHH30-
BBIBaTh BUPTYaJIbHYIO BBICTABKY CKYJBIITYD, apXEOJOIrHYECKHX IKCIIOHATOB
U JIpyruX NPeJIMETOB, a TAKKe I10Ka3aTh BHYTPEHHEE YCTPOUCTBO, (pyHKIIHU-
OHAJI arperaToB U CIIOXHBIX WU3/EIUN B Mpoliecce 00yUYeHUs CIEeHAIMCTOB
10 UX OOCIY)XHBAHHIO U PEMOHTY. DTH OOBEKTHI HEJIb3sl OLIEHUTb, UCIIOJIb-
3ysl TOJIbKO (poTOrpaduio, Tak Kak OHa HE MO3BOJISIET PACCMOTPETH MPEAMET
B JICHCTBUU M PEaJbHOCTH T10J] Pa3HBIMH yIJIAMH 3PESHUSL.

Ha npakTuke paziauyaroT JjBa OCHOBHBIX METOJIa CO3/IaHUsI TPEXMEPHBIX
N300pakeHHI: NIceBOTpexMepHast rpaduka 1 Habop U300paXKeHuit, MOBTO-
psitorre o0sIeT KaMepbl BOKpYT 00bekTa. [1o cyTu 06a BapraHTa — 3TO ICEB-
JOTPEXMEPHOCTB, HO MOAXO/IbI K €€ CO3J]aHUI0 M PeaIn3alus pa3InyHbL.

[IceBnorpexMepHas rpaguka OCHOBaHa Ha TOM, YTO TIOJIb30BATEIIO I10-
Ka3bIBACTCS peaIbHBIN TPEXMEPHBIN 00BEKT, OPraHU30BaHHBIN TPEYTOJIbHbI-
MU ciutaiiHamu. K mosyyeHHOMY OOBEKTYy MPHUMEHSIETCSl TaK Ha3bIBaeMblil
«MaTepuat», KOTOPbIM CIYXKHUT Ul aJleKBaTHOIO OTOOpa)keHUs 0ObekTa
(MpamMoOp uMMeeT CBOMCTBO IVISTHIIEBOM MOBEPXHOCTH, JI€PEBO TAaKOrO CBOM-
CTBa HE UMeeT U T.J.). Ha BbIOpaHHBIN Marepuan HaKJIaIblBAeTCs «TEKCTY-
pa». OHa MOBTOPSIET IIBET K OCOOCHHOCTH OPUTHHAJIA.

Co3natorcst 10100HbIE 00BEKTHI B Pa3JIMYHBIX [IPOrpaMMmax, HO Hanbo-
nee u3BecTHOH sBissercss 3DSOM (Software Object Modeller) [ 3 1.

VY laHHO TEXHOJIOTHUH €CTh SBHBIC TIPEUMYIIECTBA TIePE]] OCTAIbHBIMHU:

— MOJI€J/Ib SIBJISIETCS] XOPOILIO CKOIIUPOBAHHON TPEXMEPHOU KOIUEH;

— MOJIeJIb Bcera Oy/ieT KaueCTBEHHO 0TOOpakeHa IpH JI0OOM TTOBOPOTE
Y HEKPUTHYHA K YBEJIMUCHHIO IIPU IIPOCMOTPE TI0JIb30BATEIEM;
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— BBICOKAsi CKOPOCTh CO3/1aHHs O00HBIX 3D-00bEKTOB Il HPOEKTOB.

OnHako, HECMOTPSI Ha CTOJIb CHJIbHBIC ILIIOCHI, €CTh M CYILECTBEHHbIE
HEJIOCTaTKH:

— abCOJIIOTHOM MJICHTUYHOCTH I10 CBOMCTBAM MaTrepuasa JJOCTUYb HEBO3-
MOXKHO, TaK KaK MaTepuall CTaHJapTeH 1 He yYUTHIBAET 0COOCHHBIX CBOWCTB
OPHUTHHAJIBHOTO DKCIIOHATA;

—100% comnoctaBUMOCTH 110 POPME C OPUTHHAIOM HE MOXKET OBITh J10-
CTUI'HYTO, TaK KaK Ha CTaJIuM MOCTPOSHHUS KapKaca, MOJIeNIb CTPOUTCS TOJIb-
KO OTHOCHUTEJIBHO BEPHO;

— IPU BOCIIPOM3BENICHHUH Y T10JIb30BATENsl MOXKET BO3ZHUKHYTH TaKasi CH-
Tyalys, KOrJja OH MOXET IOJHOCThIO IPOHUKHYTh B OOBEKT, M3-3a IOJHON
cB0O0O/IbI TOBOPOTOB MOJIENIN ¥ MAaCIITaOUPYEMOCTH.

Bropoii TexHoi0rMeH, NPUMEHIEMOI ITPU CO3AaHUHM TPEXMEPHBIX 00b-
€KTOB IPHUTO/IHBIX JUIS IPOCMOTPA I0JIb30BaTEIsIM — 3TO IpocToe (ororpa-
(upoBanue 00bEKTa, BpalllatoIerocs BIoJib cBoeit ocu. [Toaxon nmony4yeHus
CHUMEKOB TOT ke, 4To ¥ B 3DSOM — Ha (hoHEe XpoMakes: pu moMoId GpoTo-
Kamepbl. B 1aHHON TEXHOJIOTUU MEHSETCS TOJIBKO M10Ka3 rpaMKH, YTO Mpo-
UCXOJIUT 3a CYET IPOCTON CMEHBI (POTOKAIPOB.

CymecrByer 3 Hanbosee 4acThiX crocoda nokasza 3D-o0bekToB: Ha oc-
HoBe PHP- wnu JavaScript-cuenapues; Flash nim npu momoinu cnennais-
HOT'O ITPOrPaMMHOT0 00ecreyeHusI.

PHP- u JavaScript-cuieHapuu NpUMEHSIOTCSI B TE€X CilydasX, KOrna HeT
HEO0X0oAUMOCTH Tepedopa 0oJbIIoro KonudecTBa Gororpaduit. 910 00b-
SICHSIETCS TeM, uTO (hoTorpaduu o JIOTHKE MPOrpaMMHUPOBAHUS HY)KHO 3a-
IpyXaTh MPeBAPUTENBHO, st o0ecrieueHust Ooee IIIaBHO CMEHBI.

Wnctpymenrapuii Flash naer 3HaunTenbHo 0oJblile BOBMOXKHBIX BapH-
AHTOB TI0 IPUMEHEHUIO Y3PPEKTOB K N300paKEHUSIM, IJIABHOCTU UX CMECHBI,
a Tak e MPoIIeCCy MPeIBapUTEIbHON 3arpy3ku n3o0pakeHuii. JlanHas Tex-
HOJIOTHSI MOYXKET 3arpyaTh JaHHbIE «HA JIETY», 0€3 COXpaHEHHs Y I0JIb30-
BarTeJIsl Ha )KECTKOM JIMCKE JIaHHbIX, CO3/1aBaTh BpeMEHHbIE (hailiibl, U TOJIBKO
HI0CJIE ATOTO 3aITyCKaTh IPOEKT.

OnHako, Ha Hall B3IV, HAuOOJIee ONTUMAJIBHBIM CIIOCOOOM CO3AaHUs
NOI00HBIX MPOJYKTOB SIBIISIETCS MCIIOJIb30BAHHUE CIICIHATIbHBIX ITPOrPaMM-
HBIX cpezcTB. Hanbosee npocThiM U 1py 3TOM (YHKIIMOHAIBHBIM SIBJISETCS
nporpamMmHusblid mpoaykT — Object2VR [ 4 ]. O no3BossieT co3naBarb UHTE-
pakTuBHBIE 3D-pONIMKH, UCTIONB3YS KaK TPOCTHIE OOJIETHI, TaK U M0]] Pa3Hbl-
MU yIJIaMH, IPUMEHSTh COOCTBEHHOE MEHIO YIPaBICHHUS, @ TAK)KE BBOAUTH
oopmileHHe dIIeMEHTOM, aHUMALMU MeHI0 1 Jake GyHkuuu. [locnennee u
[IO3BOJISIET CO3/1aBaTh JEUCTBUTEIbHO LCHHBIM U YHUKAJIbHBIA KOHTCHT 3a
cueT HeOombIIUX yemiui (puc. 1).
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Boixonubivu ¢aitnamu moryt 0biTh — Flash, Buneopparment, HTMLS,
QuickTime VR mns ymoOHOro mpocMoTpa Ha BeO-caliTaXx M MOOHIIBHBIX
YCTPOHCTBAX.

Puc. 1. Obpasey opopmnenus npooykmos npu nomowu npoepammuvt Object2 VR

Henocrarkamu naHHOTO mojxoza Juist co3uanus sddekra TpexMepHOro
0030pa 00BEKTOB SIBJISFOTCS:

— OTCYTCTBHE TIOJIHOTO KOHTPOJISL HaJl 00BbEKTOM, M0JIb30BATENb 3aBUCUT
OT yIJIa TIOBOPOTA U METO/Ia ChEMKH OIIepaTopa;

— npuOIMKEHNE 0OBEKTOB MOXKET UCIIOPTHTH KaueCTBO M300pa)KeHMUsl,
€CJIN He BBOJMTH HEKHUH JIONOJHHUTENIBHBIA — 0oJiee KaueCTBEHHBII CIoii
AQHAJIOTMYHBIX U300paKeHHH;

— JaHHbII MoX0 TpeOOBaTEIeH K KaHallaM CBS3H, YBEIMYHBAET 00bEM
NPOEKTA.

OpHako ecTh U CYIECTBEHHBIE TUIIOCHI:

— JlaHHas TEXHOJIOTHs OoJiee MpaBMIIbHO nepeaaer GopMy o0beKTa, TakK
KaK MCKIIoYaeT MOAN(DUKALINIO TIOBEPXHOCTH;

— 00BeKTy He TpeOyeTcs yCTaHOBKA CIICIHAIBHBIX OIPAHUYCHUH, YTOOBI
UCKJIIOUUTH COOM ITPHU OTOOPAKEHUN TEKCTYP;

— MHOTOBapUaHTHOCTh CO3/1aBa€MbIX MEHIO, QYHKIHMHA ¥ odopmiieHHs
NPAKTHYECKH YHUKAJIBHBI U TIO3BOJISIIOT BHEAPSATH OOBEKTHI IPAKTUYECKH B
JII0ObIe CTHIIHM U TU3AHEPCKUE CXEMBI.

OpnHako Bce yarie nepea GupMaMu U IPOU3BOIUTEISIMUA BCTACT JIpyras
3ajja4a — MPOJAEMOHCTPUPOBATH MTPOJIYKT WIIM OOYyUUTh NepcoHan pabore Ha
TOM, 4€ro elle HEeT — U3yYCHUE TPOTOTUIIOB MM 00yUEHHE 110 PEMOHTY TeX-
HUKH, HE UMesI BO3SMOXKHOCTH €€ YBUJIETh B PEaJbHOCTH.

Just pelieHust Takux 3ajad MOAOMIET JPyrod crocod MoirydyeHus
3D-00bEKTOB U 1aXKe X U3MEHEHHUs] KOMIIOHOBKH — CO3/IaHUE O0JIETOB TpeX-
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MEpPHBIX 00BEKTOB, CO3IaHHBIX M3HAYaIbHO B 3D-penakropax. IToT crocod
caMblif 3aTpaTHBIN, HO BO3MOKHOCTH, KOTOPBIE OH JIaeT — Oe3rpaHUyHbI.

Kak mpumMep MOXKHO MPUBECTH CIICAYIONIYIO CUTYAIHIO — UAET 00yUCHUE
PEMOHTY HOBOM MOJEIN KOHKPETHOro mpousBoautesiss. CaMoro mpoaykra
IOKa HET, HO €CTh TPEXMEPHAad MOJECJIb C MOJIHOM KOMITOHOBKOM BHYTPCHHUX
2JIeMeHTOB. Torna MOXXKHO HOJYYHTh Ha OJHOM TPEXMEPHOM MOJIYJIE, Kak
BHEIITHUH BUJ] TOBapa, Tak U ero paspes (puc. 2).

s cons

Puc. 2 Ilpumep ucnonvsosanus mpexmepno2o Mooy
6 npocpammax obyueHus unu nepeodyyenus

Crout 00paTUTh TaK)Ke BHUMaHHUE Ha CJIEAYIOIINE MOMEHTHI:

— CIIEHY JUIs 00JieTa KaMepOi MOXKHO JIeJIaTh KaK OHHUM IOJIBIM KyOOM U
B HEM pasMellarh KaMepy U 0ObeKT, TaK U OPraHU30BbIBAaTh CLIEHY U3 IJIO-
CKOCTEH, OT/ICIbHBIMY [IPUMHUTHBAMH;

— HECMOTpSI HAa BPEMEHHBIE M PECYPCHBIE 3aTpaThl HEOOXOJIUMO CTpe-
MHTBCSI K QoTOrpaduyHOCTH M300pa)KeHUsI U UCIIOIb30BaTh MPH OKOHYA-
TeJBbHOH BU3yanu3anuu Gu3ndeckue kamepsl aHaiorndubie VRay [ 5 [;

— Ha Halll B3I Lesiecoo0pa3Hee UCTIONb30BaTh JUIsl OPraHu3aliK OCBe-
IIEHHsI HE MCTOYHUKH CBETa B MHCTpyMeHTapuu 3D-penakropos, a Marepu-
aJIbl ¢ BHEIIHEH MOACBETKOM, 3TO TaCT BO3MOKHOCTH CO3/1aTh 0€3 OOJBIINX
BPEMEHHBIX 3aTpaT XOPOIlee PACCESIHHOE OCBEIICHHE.

— 1esecoo0pa3Ho yCcTaHAaBIMBATH OOBEKTHI B CepeiuHe OOJBbIIUX CLEH,
YTO UCKJIIOUYUT BO3MOXKHOCThH CHIIBHOW 3aCBETKH CAMOT0 OOBEKTa.

[TpumMepoM HenpaBUILHOTO pa3MelleHHs] 00bEKTa U YCTAHOBKH OCBELIe-
HUSI MOXKHO YBUJETb Ha puc. 3,a.

[IprmMepoM paBUIIBHOTO PACIIOIOKEHHSI 00BEKTa, HACTPOEK OCBEICHHUS
U KaMepbl MOXKET CIIY>KUTh U300pakeHHEe CTOJIa CO CTEKJISIHHBIMHU ITOBEPX-
HOCTSIMH, TIPUBEJCHHBIN Ha puc. 3,0.
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Puc. 3 Pesynbmamul «penoepunea» npu ucnoab308aHuu CMeKIsIHHO20 MAmepuana
6 MOOen: a — Npu HeNnpagUIbLHOL NOCMAHOBKE 0OBEKMA HA CYeHe U OCEEUeHUS,
6 — pomopeanucmuunblil pezyrbmam

3nech OOBEKT HAaXOIMTCSl B LIEHTPE CLEHBI U3 IOJOro Kyba, Marepual
CIIEHBI MIMEET COOCTBEHHYIO OCBEIIEHHOCTb, HE UCIIONIb3YETCsI CTaHAapTHBII
HUCTOYHUK CBETa, UCIOJIb30BaNIach (pusnueckas kamepa VRay 2.0 ¢ oro0Opa-
JKCHHEM TeHel u HacTpolikamu Noise mapamerpa Ha yposae 0,01.

Ha ocHoBe mpoBeieHHOro aHaiM3a 10 HalleMy MHEHHIO, JIydllie BCEro
MIPUMEHSTH MOJO0HbIE MOJY/IH, a HanboJiee BEPOITHYIO KOHLEHIIMIO J1ajlb-
HEHIIEro pa3BUTUS IPOU3BOJCTBA 3JIEKTPOHHBIX PECYPCOB U U3JaHUN MOX-
HO c(OPMYJIMPOBATH CIIEIYIOIIMM 00pa3oM:

— BO-TIEPBBIX, MOJIYJIM TPEXMEPHOI rpa)MKu MHOT/A TPOCTO HEBO3MOXK-
HO CO31aTh 110 ONTUMAaJILHOM TEXHOJIOTUH, YTO CBA3aHO C TEM, UTO JJICKTPOH-
HBIE pecypchl aessites Ha odduiaiiHoBble U oHnaiiHoBble. B Poccun MoxkHO
3apEruCTPUPOBATh KaK KHUTY TOJBKO O0(iaiiHOBBIC AIICKTPOHHBIC KHUTH.
OT0 BEpHO, TaK KaK roCy/l1apCTBO MOPYYaETCsl 3a NPABHIBHOCTD U aJIeKBar-
HOCTh MH(OpMAIMU B HEH, a 9TO HeJNb3sl CJeJarh, €ClM KHUra OyneT Ie-
PUOAUYCCKN MECHATH CBOC HACBIIICHUC. OZlHaKO 9TO CUJIbHO Or'paHU4YHuBacT
BO3MOYKHOCTH JIEKTPOHHBIX T0COOMHL, peskie Bcero B cepe 00pasoBaHus;

— BO-BTOPLIX, MBI CUUTACM, YTO NMEPCIIEKTUBHBIM ABJIACTCA MECTOA, B KO-
TOPOM MOXKHO CO3/1aBaTh ACTETHYHbIE (DYHKIIMOHAIIBHBIE TPOEKThI, KOTOPbIE
JIOJDKHBL OBITH onucanbl Ha sa3blkax WEB-TtexHomoruii. 9to mos3sonur 0e3
0oMbIIUX MPOOJIEM OOYyUUTH OOJIBIIIOE KOJIMYECTBO MPOrPAMMHCTOB, CO3-
JlaBaTh KpoccruiaT)opMeHHbIE TPOIYKThI Oe3 JIMIIHUX 3arpat. Kpome Toro,
MOZYJIBHOCTb TEXHOJIOTMH IIporpamMmupoBanus Ha WEB-s3b1kax naer Bo3-
MOXHOCTb MNapauICJIbHO 3aHUMATLCA pa3HbIMU 3agadyaMH MIPHU MOATOTOBKE
KPYITHBIX IIPOEKTOB, COKPATUTh BPEMSI IPOU3BOJICTBA;

— B-TPECTbUX, Mbl CYUTACM, YTO OCHOBHAsA TCHACHI M B BOIIPOCE pacCIipo-
CTpaHEHUs] KHUT ¥ MH(POPMAIMK BOOOIIE — 3TO CO3J]aHNe 3JIEKTPOHHBIX U3-
JAHWA 110 MOI00MI0 00JAYHBIX TEXHOJIOTHH WM 10 CUCTEME «KIUEHT-Cep-
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BEpP», TaK KaK 3TO B OOJbLICH CTENeH! yNoOHO MOJIb30BaTENI0, MaTepHaIbl
BCEr/a MoJ PyKOH, eciiu ecTh VIHTepHET, a OH yXKe IaBHO MepecTasl ObITh
PEAKUM SIBJICHUEM.

Ckopee Bcero, 2JIEKTPOHHBIE KHUTH OyAyT paclpoCTpaHsThCsl, KaK KOH-
TEHHEpbl BHYTPU MPOTrPAMMBI-PACIIPOCTPAHUTENS U HE OyIyT OTIIMYaThCs
OT KJIACCHUYECKUX IMPOTrpaMM MO JOCTYIY U aHaJIU3y WHPOpMAIMHU, TaKUX
kak Koncynbrant, ['apant. BriosHe BeposiTHO, 4TO MHOTHE pa3padOTUMKH
HNOWIYT MO aJanTali CBOUX PabOT IMOJ HIACOJIOTHUIO UIP — KOMITAKTHBIU,
(YHKUMOHAIBHBIA M JUHAMUYHBIA WHTEp(dEiC, MOJHOIKPAHHBIH BHJ M
O(l)OpMJ'leHl/Ie o MpuHOUINY TEMATUYHOCTU KHUTH, pCan3aliusd aKTUBHBIX
JICUCTBUH C MOJIB30BATEIIEM.

OCHOBHBIE UTPOKH CPEIU TOMCKOBBIX U COITMATIBHBIX CETEH yiKe pa3zpabdo-
TaJH U BHEAPHUIU CBOU NPOTPAMMHBIE MIPOIYKTHI, IPEIOCTABIISIONINE YCITy-
ru k ux cepucam (Google, Yandex u BKonrakre). Beens cBou 6paysepHbie
ImporpaMmbl, OHU MMO3BOJIMJIM CHU3UTH BEPOATHOCTH KpaXXKH KOJa, BaXKHOH U
JIOPOTOi B MPOU3BOJCTBE MPOMYKIUH, a TAK)KE UCKIIOYMIN BO3MOXKHOCTh
HOSIBJICHHSI HOBBIX OIIMOOK B MHTEPIPETALUKN pabdoyero Koja CTpaHull MpH
OOHOBJIEHHH POTrPaMMHOTO 00eCIIeueH s Ha CTOPOHE MOJIb30BaTEIs.

@ Nexunn no wa penporpaduecxoro npoussaacrea (TyarY, TNMu3H) Lo - -

JIEKIES N 1. MHKPOGH.I5MIIPOBATI
HUMI, H JEACTBH

uuuuu Panee » TOP 2 HMEHHO, NePeBO1 OPHIMHATLHLX JOKYMEHTOR Lo
HA c " a " 1].

Tepymn sBaseTes nomsTHeM, 0Byt KoTopas cpox
cayxGLL nan fics Ha HEX OGLI4HO JaHHOE MOHSTHe OTHOCHTCH K MepaM, IPHMEHSIEMBIM K
obbexTam x mowmHKe, HT.IL), 9TOGBT COXPARMTE X Ha Gyaymee [2].

Coxpanenme BKII0UACT B ceGsl Neabiii psx PaKTopos oT n YUAKOBKH H yca0BHil
Xpaenns 10 © movomsio u Ha caysall ap HuLx caTyamud. B aammol aexmmm
PACCKA3LIBACTCH 0 PAKTOPAX KOHTPOIS CPEThI, YIAKOBKH H XPAHEHNS, 4 TAKAKE NIAHAPOBAHAS HA CIyIal IPeIBLITANHLIX CHTyATHI [4].

1.2. BHIBI MATEPHAJIOB

Jlass Toro, STO0EL MORAMATE Kak amams w10 (e manGozee
BHI0B. B H APXHBAX, B NPHTHHLI, KOTOPLIE MOTYT IPHBECTH K PASPYIICHHIO
Boasiute Bcero pcky paspy Gymara, kotopas GoabIyo 4acTs M010GHLIX it

BYMATA 5 7 M

ByMara cocTomT u3 BO0KON HeI0103b1. Pansme razerst B EBpone 16211 H3 BOI0KOH HeTI010351 H3 CTAPBIX T0CKYTOR. 3arex

o = Jlels aajelEle]

Puc. 4. I[Ipumep opopmaenus edurnoobpasnozo 110 0ns ducmanyuonno2o 00yueHus:
6 TyIbCKOM 20CYOapCmEeHHOM YHUGepcumenie

Xotenock Obl TAaKXKE OTMETHUTH, YTO 3JIEKTPOHHBIE POILYKThI, 0COOCHHO
UH(OPMALIMOHHOTO THIIA JUIsl YUPEXKICHUI KyJIbTYpbl 1 00pa3oBaHus HE0O-
XOJIMIMO CO3/1aBaTh €IMHBIM LIEJIbIM, KaK B CTHJIE M3JIOXKEHHs, TaK U 0(hOopM-
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nenust. HeoO0xomumo u30erars UCoib30BaHUs B OJJHOM IIPOCKTE PA3InIHbBIX
10 BUJY U 0(OPMIICHHUIO TIPOIPAaMMHBIX NpoayKToB. Hampumep, 3anyckarb
BOCIIPOM3BE/ICHHE BUAEO M3 CBOEH O(GOPMIICHHONH 00OJIOYKH BCTPOCHHBIM
BU/ICOIIJIEEPOM OIEPALMOHHOM CUCTEMBI. DTO IpUBJIEYET OOJIbIIE MOIH30-
BaTeJell 1 MHBECTOPOB (pHC. 4).

[ox neiicTBUeM JaHHBIX OOCTOSITENBLCTB €Il OCTPEE BCTAHYT BONPOCHI,

CBSI3aHHbIE C OpPraHU3alUMl XPaHEHUs, PaclpOCTPAHEHUs, ONTUMU3ALUN U
3aIUIIEHHOCTH aHAJIOTOBBIX U JICKTPOHHBIX (DOHIOB Pa3IMUYHBIX YUPEK-
JICHUH.
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ERASMUS INTENSIVE PROGRAM
~NEW MEDIA IN OLD MARKET“

Butauskas R., Degutis T., Galvonas R.,
Gobyté P, Svelnyté G., Liuiza A., Macijauskas A.
Kaunas University of Applied Sciences

Introduction

This year, from March 10 to 22, Erasmus Intensive Programme took
place in Kaunas University of Applied Sciences. It is a short, several week‘s
duration study program, bringing students and lecturers from different coun-
tries to work and learn together in an international environment.

This project titled New Media in Old Market aimed to use new media to
modernize the Kazimieras fair (annual traditional arts and crafts fair in Kau-
nas) in which local farmers and craftsmen sell their produce. Teams from
seven European countries, each comprised of five students and one lecturer,
met in Kaunas University of Applied Sciences to work together in order to
achieve the aforementioned goal. Participants of the project came from Lith-
uania, Finland, Denmark, The Netherlands, Belgium, Portugal and Spain.

This article will cover the benefits that the client (Lithuanian Family
Farmers Union) and the students participating in the project gained while
working on it as well as all the challenges that arose during it.

The project
The course of the project can be divided into two distinct stages: the first
and the second week.

First week

During the first week there were various familiarization (get to know)
activities, including a trip to the historical Lithuanian capital Trakai and the
contemporary capital Vilnius. Various master-classes were held by lecturers
from the participating countries.

After familiarization students were divided into 5 teams: marketing,
design, audiovisual production and two teams for programming.

Each team was comprised of seven students, one from each country. The
teams started preliminary planning and brainstorming. On Friday of the first
week (opening day of the fair) students met with the organizers of the event
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to share their ideas and ask questions that had arisen during the planning.
The participants spent two days in the fair, gathering ideas and asking the
visitors and vendors about their opinion on the ways the event could be
improved.

Second week
The entire second week was dedicated to production and every team had
their tasks to complete.

Development team 1

The surveys conducted during the fair showed the need for a new regis-
tration system for the vendors. This was the task for the first development
team. The team divided into specialized groups to complete different parts of
the system: Registration system‘s database and its management, interactive
map for reservation of vendor spots, automatic confirmation ticket genera-
tion, overall development of the registration form.

Several challenges arose during the development.

The map was a particularly difficult and important part of the whole
system. Its development suffered from coding difficulties due to the lack
of experience working with the particular technology used by the map was
further hindered by a lack of precise information from the client (portions of
the map were not provided and the photocopies were of low quality) and the
amount of manual labor required to draw a vector image of the map.

Another problem arose when trying to integrate the map into the whole
system due compatibility issues between ASP (Map) and PHP

(Overall registration form) because of which the overall registration form
had to be redone in ASP which was unfamiliar to the people responsible for
its development. This lack of knowledge further impeded development.

Despite hindering the process, these difficulties proved provided a valua-
ble lesson to the students. It taught them to adapt to a changing environment.

Development team 2

The fair had no dedicated website and both the visitors of the fair and
its organizers agreed that it was necessary to have one. Making the visitors
website was the task for the second development team. The team divided
into several specialized groups to better structure the workflow.

The team used the data collected from the survey at the fair to decide on
what to include in the website. Following that development split into two
branches: one focused on structure and design while the other focused on
functionality.
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For structure website wireframes were needed to be drawn which would
allow the design team to provide a design template that the development
team would use to complete the website.

During development several problems arose.

First of which were difficulties in merging code from multiple develop-
ers. While Github was used to synchronize the work due to lack of experi-
ence with big projects it was not used correctly and thus produced code
conflicts that impacted development time.

The second major challenge was browser compatibility. The website de-
sign we used required a lot of JavaScript to work properly and since different
browsers handle it in different ways, compatibility issues were inevitable
and due to lack of time were mostly unsolved.

The students learned to work efficiently as a team helping each other
when needed and quickly resolving any issues that occurred between the
development team and other teams in the project.

Design Team

The design team set specific goals for themselves: choose suitable fonts
and create a color scheme to be used by all the other teams, create logos and
posters for the fair and an overall design thematic for the next year’s fair.

The team used photos of wares sold in the fair and based the colors
scheme on most frequently occurring colors in those photos.

They had to cooperate closely with the marketing team, which had to pro-
vide the main concepts for the posters and guidelines for the color scheme,
specifically the question whether to go for a modern or a traditional design,
the latter of which was chosen.

After the color scheme was chosen, the team focused on logos, posters
and fonts as well as aiding the other teams.

Difficulties arose when it became obvious that the fonts chosen for the
posters were not suitable for use in the website by the second development
team because the fonts didn’t have Lithuanian characters, a problem which
was easily bypassed in poster design.

A big problem in this team was management and communication or lack
thereof. Due to difficulties in management assigning specific tasks to spe-
cific members was problematic which was further aggravated by lack of
decisiveness in solving these leadership issues. Later on the situation im-
proved although there were still issues when it came to teamwork which
meant that extra work needed to be done unifying the posters which all came
out slightly different from each other.
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The outcome of all these difficulties was that the team learned the impor-
tance of teamwork and effective leadership. Despite all these difficulties the
working environment encouraged creative thinking.

Marketing team

The marketing team was one of the most important teams in the project.
Their work influenced the overall course of the project. Their goals were to
find the identity of the fair and build a set of marketing tools around that
identity. And these tools were later used by all the other teams in their part
of the project.

Their work never really ended during the entire project because the con-
stant flow of new information helped their ideas to constantly evolve over
time.

Some big challenges arose for this team due to lack of familiarity with
Lithuanian culture they solved these issues by trying to experience as much
of this culture as they could.

This project taught the team members to be themselves and to trust their
ideas and to not be afraid of sharing them.

Audiovisual team

The audiovisual teams were the first to start working as they had to gath-
er most of their footage during the fair, while other teams started working
after the weekend. The footage was meant to be used in creating a commer-
cial and promotional one-minute videos. They also set a goal for themselves
to make a documentary on one of the craftsmen from the fair which had to
be arranged during the fair as well. They got help from other teams such as
handling equipment, translating and taking photographs.

The first problems arose during the fair itself. The sudden change of
weather forced the team to reschedule their work into a much tighter time-
frame.

The second week the team split itself into two groups: one worked on the
documentary and the second one worked on the promotional videos.

The group working on the documentary had not prepared a script and
thus had to improvise which complicated the production process because
only the director had a vision of how the documentary had to be made and
the editors didn’t have any guidelines to follow.

Due to a lack of footage, the group responsible for promotional videos
decided to merge one minute videos with ideas for the commercial (which
were provided by the marketing team) and create several one minute adverts
instead.
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One of the most important lessons that the team learned was communica-
tion inside the team and tolerance of other‘s ideas.

Results

IN the time-frame of the project we managed to make these products for
the client:

* A prototype registration form;

» A website that is close to completion;

* A new identity for the fair;

* A new set of marketing tools including a slogan, a logo, promotional

video and more.

Conclusion

In conclusion, the project was beneficial to both the participants and the
client.

The client received the much needed tools to improve their event and
bring new media into it which will help them to organize and advertise the
event and bring more vendors and visitors to the fair.

The participants of the project learned to apply their skills they had
learned in their studies in a practical way, gain new knowledge on various
subjects and got a chance to work in an international environment which will
benefit them in their forthcoming carreers.
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MYNbTUMEAUNHDbIVN SNEKTPOHHbIN
OBPA3OBATEJIbHbIN PECYPC AJ11 USYUYEHUA
MNEYATHbIX MALUUH

Lmakos M. C., CeButo . J1.
benopyccknin rocyaapcTBeHHbI TEXHONOMNYECKUA YHUBEPCUTET,
Bbenopycckunii rocynapCTBEHHbIN yHUBEpPCUTET
NHOGOPMATUKN U PAANOINEKTPOHNKN

Abstract

The article describes the method of creation of electronic educa-
tional resources. Given technology to create electronic educational
resources. An example of the development of electronic educational
resources for the study of printing machines.

Beenenune. Kitaccuueckue MeTosbl 0O0y4YeHHUs, B CBSI3U C BO3POCHINMHU
TpeOOBaHHUSAMHU K IOJIOTOBKE CIELHUAIUCTOB ToyMrpaduyeckoro mpodu-
JI51, HY’)KJIal0TCsl B JTAJIbHEHIIIEM COBEPILEHCTBOBaHMH. bolibIIoi 00beM 1o-
cTynaromied uaHGopMauu TpedyeT OBICTPOro e BOCHPHSITHS, 00padOTKU
U ucnoib3oBaHus. COBpeMEHHash MOJATOTOBKA CIHEIHAINCTOB B 00JacTH
nonurpadguu TpedyeT NpUMEHeHHs WHHOBalMi. B aTol cBsi3m cosnanue
UH(OPMALIMOHHBIX CHCTEM, BHUPTYaJbHBIX TPEHAXKEPOB, CUMYJISITOPOB Iie-
YaTHBIX MPOIIECCOB SBIAETCS aKTyalbHOH 3ajadeil mpu MOJArOTOBKE CIELH-
QJIMCTOB MOJUTPa(UUECKOro HAPaBICHHUSI.

OcHoBHast YacTh. MyJIbTUMEIMAHBIN AJIEKTPOHHBINA 00pa3oBaTeIbHbII
pecype (DOP) niist ocBoeHHMsI TeYaTHBIX MAIMH BKIIIOUAET B Ce0sl ClIe/1yIo-
e ocHoBHbIe yacty [1,2,3]:

— TEOPETUYCCKHI pa3/iell, MPEACTABISIONIUN OO0 MPHIIOKEHHE, pa3-
paborannoe B cpene Adobe Flash, comepxamiee anekrponHoe ydeOHOE
nocoOue 1o W3y4YEeHHUIO JIMCTOBBIX IEeYaTHbIX MaluH., [TocoOue comepxut
MEHIO-OIVIaBJICHUE U YHOOHYIO CHCTEMYy HaBHIalllU, KOTOpas IO3BOJISET
OIIEpaTHBHO 00paThCst 10 JII0O0ro pasjena;

— MyJbTUMeuiHbIA pasnen — Adobe Flash-npuioxenue, conepxariye
BUPTYaJIbHYI0 MOJ€EJIb JIUCTOBOM II€4aTHOM MalMHbl. Mojenb cocTouT u3s
14 OCHOBHBIX 3JICMEHTOB, KOTOPBIC HAIVISIIIHO BOCIPOHU3BOIAT paboTy pe-
aJbHOM MeYaTHOW MaliuHbl. Kakplii 3JIeMEHT MaIlliHbI UIMEET MOJPOOHOE
OIMCaHMe, COCTOsIIUE U3 TpaduIecKoro N300paKeHus, TEKCTOBOTO OIIHCa-
HUSI yCTPOMCTBA U BUJIEO POJIMKA C TOJPOOHBIMU KOMMEHTAPHSIMU, HATJISL]I-
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HO JIEMOHCTPHUPYIOILEro padoTy YCTPOICTBa B COCTaBE M€4aTHOM MaIlluHBbI;

— OJIOK KOHTpOJISI 3HAHUH, MPENCTABISET TECTHPYIOUIYIO MPOTPaMMy
JUJIsL KOHTPOJIS ITOJIyYEHHbIX 3HaHui. Tectupyroias nporpamma npejajiaraet
BBIOpATh NPaBUJIbHBIN OTBET U3 HECKOJIBKUX BapuaHTOB. [Ipouenypa tectu-
POBaHMsI MOXKET OBITh YCIOKHEHA OTCYTCTBHEM BbIOOpa BapHaHTOB, KOIJa
BMECTO CIIUCKA BAPHAHTOB OTBETOB MCIIOJIb3YETCs OKOLIKO JIJIsl BBO/A OTBETA
¢ KJaBuaTypsl. Takoe TecTupoBanue ropasno 3GdexTruBHEe TPaIULIUOHHO-
ro. Jlus mpoBefeHUs TeCTUPOBaHUsS ObLIa co3MaHa 0a3a BOMPOCOB IO Te-
MaTHKaM, YTO B COBOKYITHOCTH C QJIFOPUTMOM CTOXacTHYECKOro repedopa,
NPaKTHYECKH MCKIIIOYAeT BO3MOXKHOCTH ITOBTOPEHHUSI BOIPOCOB M JIEIAeT
KOHTPOJIb OOJIee UPOKUM M KaueCTBEHHBIM;

— paszesn IOMOILH, MPEICTABISIET COO0H OT/IEIbHOE MPOTrPpaMMHOE TIPH-
JIOKEHHE, CollepKallie yKazaHHus 1o padote ¢ MynbTuMeaniiHbM DOP.

[TpuHIMIT HHTEPAKTUBHOCTH Y4€OHOTO Marepuasa — Ba)KHbIH TPUHIIKII,
KOTOPBI  YYHUTBIBAJICS IIPU pa3pabOTKe 2JIEKTPOHHOro 00pa3oBaTENIbHOTO
pecypca.

Ha ocHoBanuu nepedynciieHHoro st mpoektupyemoro JOP cocrtaBieHa
JyuarpaMMa BapruaHTOB UCIIOJIb30BaHU A, KOTOpasd NOKa3bIBa€T BCC BAPUAHTHI
ucnonb3oBanus J0P.

BapuaHTt ucnonp30BaHusS — 3TO onucaHue (GparmMeHTa (yHKIHOHAIb-
HOCTH, KOTOpYIO oOecriednBaeT cuctema. lHaue roBopsi, BApUaHT UCII0Ib30-
BaHUs WLTIOCTPUPYET, KaK MOXKHO ucmoiib3oBaTh DOP. BapuaHnTsl ncmnosnb-
30BaHUs OMKCHIBAIOT BCE, YTO IIPOUCXOIUT BHYTpH obnactu neiictust DOP.

OcCHOBHBIE B3aHMOZleﬁCTBHH MCXKIY BapHaHTaMU HMCIOJIb30BaHUA 3ajia-
IOTCs C TIOMOUIBIO CBA3UW KOMMYHHKAIUX B BU/IC HpOCTOﬁ CTPCJIKH.

HamnpaBnenne cTpesiky 1OKa3bIBae€T UEpapXHIO YacTeil pa3iesioB U Moj-
pasliesoB BXOASIIMX B COCTAaB MyiabTuMenuitHoro DOP u BapHaHT UCTIONb-
3oBaHus DOP nonb3oBaTenem.

JuarpamMMa BapHaHTOB HUCIOJIB30BaHUSA MyibTuMenuitHoro JOP mpen-
CTaBJIeHa Ha puc. |.

Cosznanue myastumenuiinoro DOP BkirouaeT B ce0st HECKOJIBKO 3TaIoB
[2,3]. IlepBbIM BTamoM sBisieTCsl BBHIOOpP NPOrpaMMHBIX cpeicTB. Jlis
pazpaborku MynbTHMeanitHoro DOP ucnonbs3oBascs psii MHGOPMaLMOHHBIX
texHosoruii, takux kak Adobe Flash; Adobe Photoshop ; Adobe II-
lustrator; Adobe Premiere Pro; Action Script 3.0; Microsoft Word; Mi-
crosoft 3Bykozamnuce; Sony Sound Forge. Jlanee cnexyer paszpaborka u
nporpammHas peaiuzauusi uHTep(eiica ClenylommM IIaroM sBIsSeTCs
paboTa ¢ TEKCTOBBIM MarepuajoMm, co3manue Bujpeo- u flash-ponnkos,
pa3paboTKa JIOMOJHUTENBHBIX IPHUIOKEHUNH(CUCTEMBl TECTUPOBAHUS H
porpamMMmsbl Jjisi paboThl ¢ HOPMAaTHBHBIMU J0KyMeHTamu). Ha ¢unaisHOM
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oTane MnporucCXoAuT CBA3BIBAHUE BCEX BJIEMEHTOB U TECTUPOBAHUEC pa60TLI

IIPOrPAMMBI.

MYJIBTUMEUHHON 00y4aromieil CHCTEMBI.

I'maBHOE OKHO

Ha puc.2 mokazaHa MOCIEIOBATEIEHOCTh —Pa3pabOTKH

IIPOTPaMMEI

Ilepeiith B pa3zen
«DIeKTPOHHEIH
Y4IeOHUK»

\,/—1

—

O3HaKOMHTECST
¢ OIJIaBJIeHHEM

IIpuCTYIIUT K H3yIeHHIO
TeOpeTHUecKoro MaTepHaia

Ilepeiitu B pazzen
«MyIbTUMe T

I\I/I

I/ N
W3yauts
W3yuuts W3y4uTh TEKCTOBYIO e
aHUMAIHOHHYIO
BHUJleoMaTepHall HH(OPMAITHIO Ny —

Ilepeiitu B paznen
«KouTpons 3nanuit» | TIpolTH TecTHpPOBaHUE
[lepeiitu B pa3zuen W3yuuts pazaen
«ITomomte» «ITomoms»

Puc. 1. [Juacpamma éapuanmos ucnonv3o8anus mynvmumeoutinoeo J0P

Pazpaborannas nporpamma umeet pacumpenue .swf. Takoe pacumpe-
HHUE UMECIOT BCC CKOMITMJIMPOBAHHLIC ITPOCKTHI, BLIITIOJIHCHHBIC B IPOTpaMME
Adobe Flash. Jlnst koppekTHO#H paOOThI JAHHOTO MPUIOKEHHUS Ha KOMITBO-
Tepe Mo/bKHA ObITh ycraHoBieHa mporpamma Adobe Flash Player nu6o, B
cllydae OTCYTCTBHS JaHHOM HpOrpamMMbl, MOXKHO 3amyckaTb DOP mocpen-
CTBOM Opay3epoB, B coctaB kotopsix mnporpamma Adobe Flash Player, kak
MpaBUIIO, BCErja BKJIIOUEHA. [TaBHOE OKHO MynbTuMenuiiHoit DOP conep-

JKUT TpU OCHOBHBIX pasacia:

110 | International Scientific-Practical Conference



— 2JIGKTPOHHBIH y4eOHUK;
— MYJbTUMEINA;
— KOHTPOJIb 3HaHUH;

BEIGOp IpOrpaMMHBIX CpeCTB

V/
Pa3paGotka 1 peanmsanus odmero nuarepdeiica
CHUCTEMBL

v

Paspa6oTka i peanu3ars narepdeiica pazaena

«DIIEeKTPOHHEII YIeOHIIK»

v

O06paboTKka TEeKCTOBOTO MaTepHania Al
pazaena « DIeKTPOHHHIN YIeOHIK»

Vi

Paspabotka n peanmsanus narepdeiica pazgena
«MyJIbTHMeIa

V4

Co3/1aHne BHAEOPOIIIKOB C IIPOUTPHIBATEIEM B O6paboTka Bieo Marepuanos B Adobe
cpene Flash Premiere Pro

/

Cospanne Flash-ponnkos 11 aHHMaIIOHHOI

MOoOeIn MalmHbL

W/

Co3JaHne TeCTHPYIOIIell CHCTEMBI ¢ OMOIIBIO
Flash u ActionScript 3.0

%

‘ Cosznanne pasnena «ITomomb» ‘

CBsA3bIBaHIE BCEX COCTABIIAIOIINX ITOCPEICTBOM
obmero nHTepdeiica

W/

‘ TecTupoBanite paboTHI IIPOrPAMMBL ‘

Puc.2 [locrneoosamenvrocms paspabomiu
NEKMPOHHO20 0OPA306aMENLHO20 pecypcd.

Paznmen «DneKTpOHHBINH yYeOHHMK» TPEACTABISICT COOOH OTICIbHOE
Flash-nipunoxenue, comepxkaniue JIEKTPOHHOE yueOHOE MOCOOUe, OMKCHI-
BAIOIICEC HEHCIPABHOCTU M UX YCTPaHCHHE B JIMCTOBON O()CETHOU Ieyaru.
[lepBoe 4TO BUAMT MONB30BaTeNb, KOIAA 3arpyKaeTcsl AaHHOE MPHIIOXKe-
HHUE — 3TO CIIUCOK IJIaB U pa3/iessl NepBOi IaBkl (puc. 3), BHIIOJHEHHbIE B
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BHJIE CMEIHAIBHOIO HAaBUTAllMOHHOTO MEHIO, MO3BOJISIIOIIETO MOJIb30BaTe-
JIFO JIETKO BBIOPATh HY)KHBIH pa3ies v MPUCTYIUTh K €ro U3y4CHHUIO.
ConepkaHHe TEKCTOBOTO MarepHalia 3JISKTPOHHOrO MOCOOMs HaChIIe-
HO PUCYHKaMHM, CXeMaMH M MYJIbTUMEIUIHHBIMUA BCTaBKaMHU, CO3/IaBAEMbIMH
¢ wucnoip3oBanreM Flash-TeXHOIOTHH, HATIAIHO MOSCHSIOMIMMU PadboTy
YCTPOMCTB U MPUOOPOB MEUATHOM MAIIMHBI, & TAKXKE TEX WIIM HUHBIX sBJIC-
HUH, JICKAIIUX B OCHOBE UX paboThl. Takum 00pa3om, yueOHbI MaTepual
MMOCPEJCTBOM MH(DOPMAIMOHHBIX TEXHOJOTHI MPeoOpa3oBaH B MYJIBTHME-
JTUIHBIA (hopMaT, MO3BOJISIONINN TOBBICUTh HHTEPEC K U3YUYCHHUIO MaTepHa-
Jla ¥ CTEeTIeHb €ro0 YCBOCHHUSI.
Marepuaibl, mpeACTaBlICHHbIE B pasieiic «DJICKTPOHHBIH YUCOHUKY,
NpeJHa3HAuYeHBI, B IEPBYIO OYEPE/Ib, ISl CAMOCTOATEILHOTO U3YUYEHHUSI.
1. Mponyck nuCTa unNu NOAAYA ABOWHOrO NKCTa
Camonaxnap

2. Henpasunswan nepepava nucros

»
Lok » 3. Naria wa nucre
MNevarnan cexumn :

nasa 3

4, ncpexoc WK JACTPRBAHWE NUCTOB HA TPAHCNOpTepe camoxHaxknana
Kpacouwsi anv  ”
nasa 4 6. Ownbiu npu 60KOBOM paBHEHHM NKCTA (YNOP TONKAIOWEro THNA)

» »
Yanaxcumoumi an-v 7. Ownbku npu GoxosoM pasHeHMM NUCTa (yNop TAKYWEro Tuna)

Mnasa §
| 8. Nopesannbie MNW NOPBAHHLIC KPAR NHUCTOB, JAMWMACMbIE JAXBATAMM
. ! d T

Fanen 7 9. MopumHet MK CKNAAKK HA NUCTe

Oscernoe nonoTHo 10. NUCTI BLIPLIBAIOTCA W3 3AXBATOB M NPUAKNAIOT K OBCETHOMY NONOTHY
(nasa 7 > 11. CMassisBanne UNK OTMAPLIBANKE HA OTTHCKAX

Bymara

12. Nnoxoe crankusanne

Mnasa 8

5. Ownbxu npu nepeaHem pasHeHUH NKCTa

»

Kpacka

Puc.3 Pazoen «dnekmpoHnmwiil y4eOHUK»

Juist mepexona B pazaen « MynbTHMeInay 1oJIb30BaTelb JOJDKEH HaXKaTh
Ha COOTBETCTBYIOLIHH ITYHKT MEHIO HaXOJsCh B JIIOOOM U3 pa3zieioB o0yya-
rouieid cucteMsl. [lociie HakaThsi Ha KHOTIKY Ha 9KpaHe 0ToOpa3uTCs paszel
«MynsTMeuay.

I'maBHOE OKHO pazjiena «MynbTHMeIHa» UMeeT HHTep(eric, npencTas-
JICHHBIN Ha puc. 4. MynsTuMeauiiHas oOydJaromasi CucTeMa Jijisi OCBOCHHUS
JIMCTOBBIX MEYATHBIX MAIIUH BKIIIOYACT B ceOs1 14 BHICOPOIUKOB, KOTOPHIC
HaISAHO TOSICHSIIOT paboTy MaiuuHbl. J{Jisi co3laHMs BUICOPOJIMKOB HC-
noJsib3oBasiack nmporpamma Adobe PremierePro. B xaxmom obpaboraHHOM
BUJICOPOJIMKE HCIONb3YIoTCst TUTPhl. Adobe PremierePro maer Bo3mox-
HOCTbh CO3/IaHUs KaK HEIOABIIKHBIX, TAK U MOJABHKHBIX THTPOB

112 | International Scientific-Practical Conference



B nporpamme Adobe PremierePro mpeaycMorpeHa BO3MOXXHOCTh pas-
JICJIBHOTO PEAAKTUPOBAHUS aYIHO- M BUICOIOPOKKH UMIIOPTHPYEMOTO (haii-
J1a. DTOT pHeM ObLJT UCIIOJIB30BaH IPH 00pabOTKE MaTepraos.

ITockonbKy MpU MOHTHPOBAHUH BHUJIEO YACTO MPUXOJUTCSI COCTHIKOBBI-
BaTh YaCTH OJIHOTO MJIK HECKOJILKUX KIUIOB, TO B Adobe PremierePro npen-
ycMoTpeH psia 3GdeKToB Buaeonepexona i MIaBHOW CMEHbI KapTHHOK.
310 OBLIO UCIIOIB30BAHO NP PEJAKTHPOBAHUY BHIEOMATEPHAIIOB.

ITocne pemakTHpoOBaHUS K KaXKAOMY BHUACOKIMITY MOCPEACTBOM MpPO-
rpammbl Adobe FlashCS5 Obut 100aBieH MpoUrpsiBaTelb U3 CTaHIAPTHON
OHOINOTEKH.

ITepexon Mexay pazaenamu MynbTuMenuitHoit DOP ocymiecTBisercs
OPOrPaMMHO, MyTeM OIPEACICHHs CIEIHAIbHBIX (YHKIUH, KOTOPbIC OT-
CIIeKUBAIOT AECHCTBUS IOJB30BATENsl U MPU HACTYMJICHUU ONPEIETIEHHOIO
COOBITHS BBIMOJHSIOT HEOOX0AMMbIC KOMaH Ibl. JlaHHbIC (DYHKIIMU TPOTIHCa-
HBI KaK Ha CAMH OCHOBHbBIC OJIOKH (KapTUHKH), TaK U HA MYHKTHI JOTIOTHU-
TEJIBHOTO MEHIO.

IIpu HaxkaTuK Ha AJIIEMEHT MAIIMHBI TIOSBIISETCS OKHO C KAPTHUHKOW BbI-
OpaHHOTrO 3JEMEHTa, ¥ MEHIO, MPEACTABISIONIEE M0JIb30BaTEII0 BHIOPATH
Kakoe-1bo aercTBHe. ITO MOXKET OBbITh IPOCMOTP BUAEO POJIUKA JAEMOH-
CTPUpYIOLIEro paboTy JIEMEHTa B COCTaBE MEUaTHON MAaIlMHBI WU U3-
yueHHEe TEKCTOBOM MH(OpPMALIMHU C ONHUCAaHUEM pabOThl YCTPOHCTBA, TAKKe
M0JIb30BaTEIb MOKET BEPHYTHCS K OCHOBHOM CXeM€ U BBIOpaTh ApYyrout eé
SJIEMEHT JUIS U3y4EHHUSI.

ITocne Toro kak TeOpeTUYECKUI MaTepuan u3y4ueH, MpeayCMOTpeHa BO3-
MO>XHOCTb KOHTPOJISl 3HaHUU. /{7151 3TOro nosib30Baresb AOKEH NEPEUTH B
pasnen «KoHtponb 3HaHMI». Bua m1aBHOro OKHO JaHHOTO paszena Hpea-
ctaBieH Ha puc. 5. [lepen HauanoMm TeCTUPOBAHUS MOJIB30BATENb JOJKEH
BBECTH CBOE MM M ()aMUJIMIO U BBIOPATH TVIaBY, IO KOTOPOW OH XOYeT IpOu-
i TecT. [lociie mpoxoxaeHus: BRIOPAHHOTO TECTa PE3YJIbTaThl BBIBOISTCS
MOJIB30BATEIIO /I O3HAKOMIICHUS.

Jns nepexona B paznen «llomoib» nonb3oBarenb JOJKEH HaXKaTh Ha
COOTBETCBYOLIHMI MYHKT BEPXHEr0 MEHIO HAaXOAACh B JIOOOM M3 pa3JesioB
oOyuatomeit cucremsl. [lociie HaxkaTHUsl HAa KHOIIKY Ha 9KpaHe 0ToOpa3uT-
csi BBIOpaHHbIN pazjen. B pasnene «[lomours» ykaspiBaercs: nH(oOpMaLus
0 MYJIBTUMEIUIHHON 00ydarolieil CUucTeMe JIJIsi OCBOCHHUS JINCTOBBIX Ieyar-
HBIX MallllH, TpedyeMoe MporpaMMHoe 00ecredyeHne, KOTopoe He0OX0 MO
YCTaHOBUTH Ha MEPCOHAILHOM KOMIIBIOTEPE IOJIB30BATENS AT KOPPEKTHON
PpaboThI IPUIIOKEHUS, U TIpaBUiia padboThl ¢ MyIbTUMETUITHBIM DOP.
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1. Cranens camonaknaaa 6. KpacouHblit annapar 11. BuiBoAHOl TpaKcnopTep

2. Camonaknan 7. YsnaxHaowwii annapar 12, YCTPOHCTBO TOPMOXEHHA NHCTA
3. Cucrema ;:nucuuu MCTOB 8. DOPMHBIA LMNMHAP 13. Cywxa

4. Goprpeit 9. OdceTHbIi UMNMHAP 14. NpuémHoe ycTponcTso

5. Pa3roHHbii UMAWHAD 10. NevaTtHbik uMAMHAP

Puc. 4. I'nagnoe oxno pazoena « Mynomumeouay

Jlanubiii pasie npenasnaten Lisi IPOBEPKH SHANMI CTY/ICHTOB 10 M3YUCHHLIM pasjieiam
MYJALTHMEAHIHOH 06y 4alomei cneremn

1. Beesrre pamm dpavianio w nvs,

I ] 3aNOMHMTE

2. Brificpure MeTo1 TECTHPOBANNA

Tecr no scen xuure
Tecr no oaxo# rnase

Puc. 5. Inagnoe oxno pasoena «Konmpons snanuiiy
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3akuiouenue. Vcrnonb3yst psii COBPEMEHHBIX WH(POPMAIIMOHHBIX TEX-
HOJIOTHH, pa3paboTaH MyiabTuMenuidHbid DOP i M3y4eHUs JTUCTOBBIX
NneyaTHbIX MallluH, KOTOprﬁ MOXET HUCIIOJB30BaThbCAd KaK [JIs1 KiIacCU4e-
CKOM, TaK ¥ Jyisl AUCTAHIMOHHON GopMm oOyuenus. [Iperoxkennas cucrema
yHpaBJICHUA MyHbTHMeHHﬁHblM HUKIIOM ABJIACTCA YHHUBEPCAJIbHBIM CPEII-
CTBOM JJIsI CO3JIaHUA PA3JINYHBIX MyJ'l])Tl/IMeI[I/II\/IIHI)IX o6yqa}omnx KOMIIJICK-
COB.

Pa3paboTanHOe MPOrpaMMHOE CPEICTBO 00JIaAET MPOCTHIM H YIOOHBIM
uHTepdeicom, 4To MO3BOJISIET UCIIOIB30BATh €ro MOJIB30BaTEISIM C Pa3IIfy-
HBIM YPOBHEM HaBBIKOB PabOThI C EPCOHAIBHBIM KOMITBIOTEPOM.

HWcnone3zoBanue npu paspadorke flash-rexHosoruit nmo3sonuio co3nark
MynbTUMenuitHbIH DOP, 3aHUMaroIuil Majiblii 00bEM TUCKOBOTO MIPOCTPAH-
CTBa MEPCOHATBHOTO KoMIbioTepa. Kpome Toro, nanueiit DOP moxeT uc-
HIOJIB30BAThCS KaK JIsl pabOThl HEMOCPEICTBEHHO Ha MEPCOHAIBHOM KOM-
IbIOTEPE, TAK U 3aITyCKaThCs C JPYrOro KOMITBIOTEpa I10 JIOKAIBbHOW CETH.
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00y4aroIuX CUCTEM JUIS IIOJITOTOBKH CIEIHAIHCTOB MOIUTPaduuecKoro
npoduist// Tpyast BI'TY. Cep. IX, U3nar. geno u nonurpadus. —2012.
-C.102-107.

International Scientific-Practical Conference | 115



CPABHEHUME NAKUPOBAHUA N MPUNMPECCOBKU
NONMMEPHOW NNIEHKW NPU OTRENKE
NONUTPAOUYECKO NPOAYKLUN

Kysosnesa O. B., Yeuyra O. B.
TynbCKnn rocyfapCcTBeHHbIN YHUBEPCUTET

Abstract

The article goes on to various finishing of printed products. Comparison of
different types of finishing on the various indicators. The advantage finish
glossy plastic film.

B Hacrosiiee Bpemst Ooiiblliasi 4acTh MOMUrpaduuyeckux mpernpusiTui
CTPEMHUTCS BBIITYCKaTh CBOIO MPOAYKIMIO 00Jiee BHICOKOTO KayecTBa: yiyd-
L1aeTCsl BHEIUHUY BUJI U3JJaHUH, T.€. JEKOPAaTUBHbIE CBOMCTBA, IPUMEHSIOTCS
Oosiee d(pekTHBHBIE TEXHOJOIHU MOCIeNneyaTHol o0paboTKu, Hanpumep,
NpOYHas CKJIeiKa OJI0Ka 10 KOPEILIKY JUIs )KypPHaJIbHOM NPOIYKLUH, a TAKKe
MOBBIIIAIOTCSA U3HOCOCTOMKOCTh U BIArOCTONKOCTh MOKPOBHBIX MaTepHaIOB
Y YIaKOBKH, T.€. 3alllUTHbIE CBOMCTBA [1].

Ecnu paccmarpuBarh Takod BHJ NOJIUrpapUUYECcKOd HPOAYKIUH, Kak
JKYpHAJIBI, TO CJIEAYET CKa3aTh O TOM, YTO UX MPUBJIEKATEIbHOCTh B IIEPBYIO
o4epe/b 3aBUCUT OT JEKOpPAaTUBHOTO odopmiieHus. 1 B coBpeMeHHOH 1o-
urpaduu JUIs yIydlieHns] BHEUTHEro BU/Ia KypHajia TOMUMO PUMEHEHHS
TUCHEHUsI, rosiorpadun, d3pPexTa MeTALITMYSCKUX HNOKPBITHH U Iepiamy-
TpoBoro 3¢ ¢dexra, co3naéresi, B YaCTHOCTH, BBHICOKHMH IVISTHEI| Ha 00JIOXKKE
JTAHHOTO BH/JIa MOJUTpadUueCKOi MPOILYKIINH.

JUJ1st OCTHKEHNMsI BBICOKOTO TIISTHIIA OOJI0KKH UCTIONIB3YIOTCS CaMble pas-
JIMYHBIE BApUaAHTHI OTJENKU. 1 371eCh MOKET OBITh TPUMEHEHO JIAKUPOBaHHE
Ppa3JIMYHBIMU JIJAKAMHU U IIPUIPECCOBKA IOJMMEPHOH IUIEHKHU.

IIpu nCHonbp30BaHUU NMPO3PAUHOTO TISHIEBOTO JIaKa MOBBIIIACTCS Ha-
CBIIIEHHOCTh U KOHTPACTHOCTh M300pakeHni Ha oTTHCKe. Kpome Toro, nak
WIN TUIEHKA, YCTOHUYMBBIE K UCTUPAHHIO M aTMOC(EPHBIM BO3/ICHCTBHUSIM,
MO3BOJISIIOT MOBBICUTH CTOMKOCTh IMOBEPXHOCTH BBIMTYCKAaeMOW MPOAYKLIUU
K MEXaHMYECKUM MOBPEKIECHUSM U BIAroCTOMKOCTS [2].

Ecnu paccmarpuBath B Ka4eCTBE OTACIKU M31aHUHN JJaKUPOBAaHHUE U MPHU-
NPECCOBKY IUIEHKH, TO HauOOJBIINI MHTEPEC BBI3BIBAET CPABHEHHE TAKHX
napaMeTpoB Kak IVISIHELl, TNIAKOCTh U IPOYHOCTh Ha UCTUPAHHE.
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Just nakupoBaHusi ObUT IPUMEHEH DISIHUEBBIH YD-1ak Uil BaJKOBOU
cucrembl — Terra Gloss Glanzlack G8/163 LNVK-40 ¢upmsr Terra Lacke.
JlakupoBaHMIO TOABEPTaIUCH 3apaHee OTIEeYaTaHHbIE OTTUCKHU 32 OUH JIH-
CTOIIPOTOH PAaBHOMEPHO IO BCEil TOBEPXHOCTH OTTUCKOB B OJUH CJIOH BaJl-
KOBBIM CIIOCOOOM.

Jliist mpuIipeccoBKH McIob3oBaiachk istHueBas miénka Thermal Gloss
¢upmbl Cosmotherm (MHaus), KOTOPYIO HAHOCHUIIM KJIEEBBIM CIIOCOOOM Ha
MTOBEPXHOCTh OTIEYaTAHHBIX OTTHCKOB.

Boicokuii misiHEl MOBEpXHOCTH NPUAAET OOJBLIYI0 HACHIIEHHOCTh
LBETHOMY OTTHCKY [3]. M3MepeHus misHIA NPOBOAMIMCH Ha Hpudope
DISTHOMETp. 3HaueHHs IIIsSHIA yKa3aHbl B Tabmuue 1.

Tabnuya 1 — 3navenus ensinya

Bun 06pabotku Kpacounsrit ot- | [nsHueBsiit YO- I'nsianeBas
OTTHCKA THCK JIaK IJIEHKA
Insanen, % 1,8 47,0 75,2

Kaxk BUIHO M3 NPEACTABICHHBIX 3Ha'-leHHI>i, Han60nbmee 3HAYCHUC ITISIH-
11a IOCTUTaeTCs IPU UCIIOJIb30BAHUU TIISTHUEBOW IJIEHKHU.

Ot INIaJKOCTHU B 3HAYUTEJILHONM CTENEHU 3aBUCHUT 6J'IeCK TIOBECPXHOCTHU:
YeM BBIIIE [TIaJKOCTh, TEM CHJIbHEe OJIeCK KpacOYHOW mpoayKuuu. [maa-
kocTh omnpenensuiack B coorBercTBun ¢ [OCT 12795-89 [4]. Huxe B Tabiu-
e 2 npeaACTaBJICHbI 3HAYCHU A IMTAAKOCTH [JIsA pa3/IMYHbIX BUIOB o6pa60T1<14
OTTHCKOB.

Tabruya 2 — 3nauenus enaokocmu

Bunx 06pabotku Kpacounsrit ot- | [nsHueBbIi YO- I'nsianeBas
OTTHCKA THCK JIaK IIEHKA
T'magkocTs, ¢ 107 1545 4762

Kak BHIIHO M3 JlaHHBIX, HauOOJIbIIIee 3HAYEHUE TIQJIKOCTH JI0CTUraeTCsl
[IPU UCIIOJIb30BAaHUU IVISIHIICBOU IIIEHKHU.

OmnpeneneHne CTORKOCTU MOBEPXHOCTU K UCTUPAHUIO IIPOBOAMIOCH IO
TI'OCT 20811-75 [5] ompeneneHueM NPOYHOCTH MOKPBHITHS K MCTUPAHUIO
[IPY TPEHHUHU IUTH(HOBATBHOM HIKYPKOU.

3HaueHHs MPOYHOCTH NOKPBITHH K HCTUPAHHIO YKa3aHbl B Ta0IHIIE 3.
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Tabnuya 3 — 3navenus npouHoCcmu NOKPLIMULL K UCTIUPAHUIO

Bux 06pabotku Kpacounsiii | Imsaauessiid | [stHIIEBast
OTTHCKA OTTHUCK V®-nak IEHKA
[Ipo4HOCTH Ha UCTHpAHHE, T 0,1051 0,0361 0,0102

Kak BusiHO U3 MpUBEIEHHBIX JAHHBIX, HAUOOJbIIAS CTOMKOCTh U3ICIUI
K UCTUPAHUIO TOCTUIAETCs IIPU IPUMEHEHUU IISHLEBOH IIEHKU. Mcnomns-
30BaHHE OTTHCKA 0e3 KaKoW-JIMOO OT/ENKH B KaueCTBE OOJIOKKHU JKYypHaIb-
HOU IPOAYKLIMH HEKEJIATEIBHO.

Takum 00pa3om, MPUITPECCOBKA MOJIMMEPHON IUIEHKH YJIy4dllaeT JeKo-
paTUBHBIE CBOMCTBA )KyPHAJIBHOU IIPOAYKLIUHY, IIPUIaBast BBICOKUY [NISTHELl U
BBICOKYIO INIAJIKOCTh, U IIOBBIIIAET IIPOYHOCTHBIE CBOMCTBA U3JCIINS, UMES
BBICOKYIO IIPOYHOCTb Ha UCTUPAHUE.

[osy4eHHble BBIBOBI MOT'YT OBITh NPUMEHEHbI U TPH HM3TOTOBICHUU
JPYTHX BUAOB MOJUIPapUUECKON NPOAYKIHMH: IMPEICTaBUTEIbCKOM, pe-
KJIAMHOM, 3TUKETOYHOU U YIIAKOBOYHOM.
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COBPEMEHHDIE CMTOCOBbI OTAEJIKUA
NONUTPAOUYECKO NPOAYKLUN

MonoBa H. B.
MocKkoBCKuin n3paTeNnbCKo-Noanrpadpuueckinin Konnegx
nmeHn MieaHa OepopoBsa

Bo mHorux ciydasx mosurpapuueckast MpOAyKIUs IOCC MeYaTaHus
MOJIBEPraeTcs JIOMOJHUTEIbHON OT/IEIIKE.

Otnenkoit mojaurpaduueckol MPOAYKIIUU HAa3bIBAIOT MPOIIECCHI, HAIPaB-
JICHHBIC HA YJIYYIICHHE ¢ MOTPCOUTEIbCKUX CBONCTB — TOBapHOTO BHUJA,
OCTETUYCCKOI'O BOCIIPUATHUA, y[lO6CTBa I10JIb30BaHUAA, M3HOCOCTOﬁKOCTH, BO-
JIOCTOMKOCTH U T. II.

B 3aBucumoctu ot BUAa NPOAYKIHMU U €€ HA3HAUYCHHUA NPUMCHAIOTCA
Pa3HO0Opa3HbIC CIIOCOOBI OTACIKH.

Vrpynnennas kraccugpurayusi cnoco6oé omoenxku
nonuepaghuueckou npoOyKyuu

Hanecenue Nmuranus MexaHnunueckue
MTOKPBITHH METAJUINYECKUX HOKPBITHH CIOCOOBI OTIEIKU
reyaTaHue
OeckpacouHoe
JIAKMPOBAHME MeTaJUIN3NPOBAaHHBIMHU
THCHEHHE
KpacKaMu
MPHIPECCOoBKa OpoH3UpOBaHHE nepdopupoBanue
IUIEHKH P P POOPHP
HaHECEHUE .
. TUCHEHHUE (HOIBroi BBICEYKa
KJIEEBOM TUICHKH

OHHM MOTYT UCIIOJIb30BaThCS KaK B OTAEIBHOCTH, TaK U B PA3JIMYHBIX CO-
YeTaHMsX APYT ¢ ApyroM. [list 9THX Liesiell HEeKOTopbIe MeyaTHble MalluHbI
arperaTupyroTcs ¢ OTAeNIouHbIM o0opynoBanueM. Hampumep, duexcorpad-
CKHE MAaIlMHbI YaCTO OCHAIIAIOTCsl YCTPOWCTBAMH JUISl JIAKUPOBAHUS, MIPHU-
NPECCOBKHU IUICHKH, NEpGOPUPOBAHHUSI, BBICEYKH, OMTOBKH H JP.

HawuOosee yacTo oT/enka NpUMEHSIETCs Ul STHKETOUYHO-YaKOBOYHOU
NPOJYKLUK; KHIKHO-)KYPHAJIbHBIX OOJIOXKEK, BKIIAQJIOK U BKJIEEK; CyIepo-
OJIOKEK; PerpoIyKINi KapTHH; XyHd0KECTBEHHBIX OTKPBITOK; IPaMOT; IO-
YTOBBIX MapOK, PEKJIaMHbIX M31aHui. [Ipu 3TOM OTTHCKH MOTYT OBITH OT-
neyaraHbl pa3InYHbIMHU CIIOCOOAMH Ha pa3HbIX NeYaTHBIX MallHHAX.
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Hanecenue HOKprTl/Iﬁ HA OTTUCKH

JUid yBemMYeHUs MEXaHWYEeCKOM NPOYHOCTH, IACTHYHOCTH U BOAO-
CTOMKOCTH OTTHCKOB, a TAK)Ke JUIs 3AIUTHI UX OT 3arpsA3HEHUI U MOBbIIIE-
HUSI HACBIIIEHHOCTH M300payKeHUsI Ha OTTUCKU HAHOCST croco0amu JIaku-
POBaHMsSI WIIM MIPHUIIPECCOBKH TUICHKH MTPO3pauHble OECIBETHBIE MOKPBITHSL.
B 3aBucumocTH OT XapakTepa ne4aTHO! NPOAYKIHUU 3TH MOKPHITHS HAHOCAT
KaK Ha OJ(HY, TaK U Ha 00e CTOpOHBI OTTHCKOB. Ha 000poTHYIO CTOpOHY He-
KOTOPBIX OTTUCKOB HAHOCST KJICEBbIE TUIEHKHU.

Jlakuposanue ommuckoé — 3TO TIPOLIECC HAHECEHUS HA MX IMOBEpPX-
HOCTb JIAKOBBIX KOMIIO3ULIMH (Ha BECh JIUCT 3a UCKIIOUEHHEM KPOMOK, HIIN
TOJIBKO TIO IIJIOIIAAN KPACOYHOTO M300pa)KeHUs ), KOTOpble 00pas3yroT B pe-
3yJbTaTe UCHAPEHUs] PaCTBOPUTENEH IMIaJKHe MPO3padHble MIEHKH TOJIIH-
Hoi 20—40 mkxm. CocTaB J1aka BEIOMpaeTCs B COOTBETCTBUU CO CBOMCTBaMU
JIAKUPYEMOH MpOXyKIMHU (BUA OyMaru, Kpack U T. JI.), €€ Ha3HaueHHEM U
YCIIOBUSIMH SKCIUTyaTaluu.

TexHOIOrnyeckuil poLecc COCTOUT U3 OIEpaLUii: HAHECEHUE JIaKa Ha
MOBEPXHOCTH OyMar; CyIiKa JJaKOBOTO CJIOSI M ylaJIeHHe TapoB PaCTBOPHUTE-
JIeii; BBIBOJ] TOTOBOM MPOAYKIMU HAa TPUEMHOE YCTPOHCTBO, POpMUpPOBaHHE
CTOII BBICOTOM HE Oosiee 1 M; BbIJIep)KKa OTTHCKOB B CTOIIE HE MEHEE CYTOK.

Jlak 10/KeH XOpOIIO CMauuBaTh NOBEPXHOCTb, 3AMOIHSTh YIITyOJIeHUs 1
nopbl Oymaru, He poHUKast B Touly. Mcrnosb3yoTes OymMard mioTHOCTBIO
He MeHblie 80 r/M2 Bo U30ekaHUe CKPyUYMBaHUs U KOpoOaeHus. [Jist moBbI-
HICHUsI TVISTHIIA MPOAYKIMU MPUOEraloT K MOBTOPHOMY JIAKMPOBAHHIO HIIH
KaJaHPUPOBAHUIO OTIIAKMPOBAHHBIX OTTHCKOB.

ITo xonuyecTBy HaHECEHU Jlaka Ha MIOBEPXHOCTh MOAPA3IENIIOT BEIOO-
POYHOE U CIIOUIHOE JaKUpOBaHUE. Boidopounoe nakuposanue HCNONb3Y-
eTcsl JUlsl BBIJEJICHHsI ONPEJENICHHBIX JeTaieil (0coOblil 1BETOBOM 3ddexT
WK J1J1s1 KOPOOOK, TJIC HE JIAKHPYIOTCS MecTa OymyIeil CKIIeHKH).

Beraensior cinepyromue BaKHEHINNE BUABL JIAKOB: MACISHBIN J1aK, BO-
JHBIHN JIaK (AMCIIEPCUOHHBI J1aK), YD-nak.

CambIM CTaHIAPTHBIM TPEOOBAaHHEM K «OOBIYHBIMY» JIAKaM SIBIISETCS
NpuIaHue MMOBEPXHOCTHU IIISHIA MJIM MAaTOBOCTH, a TaK)Ke obecreyeHue 3a-
HMIMTHBIX QYyHKIMH OT MEXaHHMYECKOTO BO3ACUCTBHS (MCTHPAHUS, aparaHbs
U T. JI.), HO BO MHOTHX CIy4asX HaJW4Ms TOJIBKO 3TUX CBOWCTB HEAOCTa-
TOYHO.

CoBpeMeHHast TaMMa PACXOIHBIX MaTe€pPHUajiOB MO3BOJIAET 3HAUUTEIIBHO
pacIMpHTh CIIEKTP UCIIOJIb30BAHUS MOTUTPa(UIECKUX JIAKOB.

HawuOosbiee pacnpocTpaHeHue MOIYyYHIN JIaKH, TPUAAIOIINE OTTUCKY
0co0ble (PU3UKO-XMMHUYECKHE CBOMCTBA, B TOM YHCIIC TOBBIIICHHYIO CTOM-
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KOCTh K KaKUM-JIH0O0 pa3pylIalonuM (pakTopam: 8030eiicmeuto ceemad, abl-
COKUX U HU3KUX MEMRePAmyp, 61acu, PA3iuuHbIX XUMUYECKUX DeazeH-
moe, adpasueHvIX MaAmepuanos u m. o.

BapbepHbie 1aku UCTIONB3YIOTCSA IPU U3TOTOBICHUN MUIIEBOM YIAKOB-
KU, YIIAKOBKH JIJ1sl OBITOBOM XMMUH.

baucrepHast ynmakoBKa COCTOUT M3 JKECTKOHM MOMJIOKKH U NPHUKPEIUICH-
HOT'O K HEH po3pavHoro GyTisipa, CoAEpIKaIero yIakoBbIBAEMbIH MPOIYKT.

JlexopaTuBHbIE JIAKU:

CTpyKTypHBIE JIJaKU

Jlak ¢ apexrom mecka.

Jlak ¢ addexTom Karuu

Jlak ¢ 3¢(hexToM «JIeITHOM H3MOPO3U»

Jlak ¢ ahhexToM ITy3BIPHKOB

Merannu3upoBaHHbIE J1aKH;

I'nmurrepHslii nak;

IIepnamyTpoBble naku;

JIIOMUHUCIIEHTHBIE JIAKH;

ApoMaTH3UpOBaHHBIE JTaKH.

Dnoxuposanue. Metoq GIIOKUPOBAHKS COCTOUT B MOKPHITHU MOBEPX-
HOCTH OIPEAEICHHON (OPMBI, NMpPEABAPUTENFHO CMa3aHHOW KieeM, Mel-
KO-HOpy6ﬂeHHbIMI/I TCKCTUJIbHBIMHU AKTUBUPOBAHHBLIMU BOJIOKHaAMHU. Ha-
pe3aHHbIe BOJIOKHA (MOHOHHMTH), TaK Ha3bIBA€MbIH «(JIOK», NMOTy4YalOT U3
CBIPBSI PA3IIMYHOTO MPOUCXOKICHUS (LIEPCTh, XJIOMOK, MOJUAMMII, BUCKO-
3a, aKpui ¥ T. 1.). OHU OBIBAIOT pa3HOMW JUIMHBI, Pa3HbIX LIBETOB M Pa3HOM
TOJNIIHUHBL J{J1s1 aJIeKTpoCcTaTHYeCKOro (NIOKMPOBAaHHS BOJIOKHA, B ITpoliecce
XMMHUYECKOH aKTHBalMM (Cpa3y IOcCie KpalieHus), 00padaThIBaOTCs CIie-
UaJIbHBIMU DJICKTPOJIMTAMHU. Tonbko AKTUBHUPOBAHHBIC BOJIOKHA (bJ'IOKa B
ANIEKTPOCTATHYECKOM T10JIe (pJIOKATOpa OPUEHTUPYIOTCS TEPIIEHANKYISIPHO
TTOBEPXHOCTH KJIEsl.

Tepmozpagus - B onurpaduu 310 00pazoeanue peavegha 3a CUeT Clie-
[AJILHOTO MOPOLIKA, HAHOCHMOTO Ha HEBBICOXIIYIO KpacKy (MM J1aK), KO-
TOPBIHI IPUWIMIIAET U PACILIABIIAETCS HA HEH 1101 IEHCTBUEM HeMnepanmypbl.

B03MOXXHOCTH ATOH TEXHOJIOTHM IT03BOJISIOT MOJIYYUTH 061)eMHOC Ha
ollynb n3o0paxkeHue Ha Oymare, KapTOHE, HEKOTOPBIX TICHKAX.

Tepmorpadust MO3BOISCT MOTYYUTh HA OTTUCKAX CICAYONIUE dPPEKTHI:

*  Ddderr «meTammK»

» Cersaumiics a¢dexr

* IlepnamyTpoBblii ekt

*  TepmormoabeM ¢ OnecTkamu
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HNmuranusa MeTaJjin4eCcKUX HOKpBITI/Iﬁ Ha OTTUCKAX

W3o0paxceHus, MIMUTHPYIOIIUE [IBET OJIArOPOHBIX METAJIOB (30JI0TO U
cepedpo) NIPUMEHSIETCsS TPH U3TOTOBJICHUN 00JIOKEK M3JIaHUH YITy4lIEHHOTO
THIIa, PEKIAMHBIX U3/IaHHH, ITUKETOK, O3PAaBUTEIbHBIX OTKPBITOK U JIp.

Ilevamanue memanau3upoBanHvIMU KpAcKamu aHAJOTHYHO IIeda-
TaHUIO OOBIYHBIMHM KPacKaMH, B CBSI3M C STHMM OTHECEHHE €ro K OTHeJod-
HBIM IIpOIieccaM SBJSIETCSl yCIOBHBIM. IleyaraHue MeTalIM3MpOBAaHHBIMU
KpackaMu BelleTCs Ha JIMCTOBBIX MallMHaX OOBIYHO CIIOCO0aMH BBICOKOM,
IJI0CKOH oeeTHoM, (uekcorpadckoil U TpadapeTHOH MmedaTH ¢ UCIOIb30-
BaHHMEM KpPAacOK, COAEPIKAIIUX MEJIKOANCIEPCHBIE MOPOUIKH OPOH3BI WU
anoMuHusL. [Ipy 3TOM neyaTars Hy>)KHO Ha Oymare ¢ IJ1aJIKoi ITOBEpPXHOCTEIO.

Bponsuposanue ommuckos — 310 HaHeceHne OPOH30BOM MM ATIOMU-
HUEBOU ITyAPHI HA CBEKEOTIICYaTaHHBINA OTTUCK.

CymHoCTh OpOH3MPOBAHUS 3aKIIOYaeTcs B cienyromemM. [locne momy-
YEHUsI OCHOBHOT'O [I€YaTHOTO N300pa)keHusl, HarpuMep, Ha Oymare u Jlocra-
TOYHOTO 3aKpEIUICHHs KPACKHU I1e4aTaroT ClIoCOOaMU BBICOKOI MM IIIOCKOU
oceTHOIt NewaTn HeoOXoAMMBIE JJ1s1 OPOH3UPOBAHUS IIEMEHTHI — MOJTy4a-
10T TpyHTOBOE n300paxenue. He naBasi BHICOXHYTH 3TOMY H300pa)KeHUI0, Ha
MOBEPXHOCTh OTTHCKA HAHOCST B M30BITKE METAJUIM3UPOBAHHBIN [TOPOLIOK
(BenmmumHa ero yactull He npessiniaeT 20—60 Mxm). Ero wacturs! npuiumna-
0T K CJIOIO TPYHTOBOMW Kpacku, a M30BITOK HOpoIlKa yaaisercs. OcTaBImii-
Csl IOPOLIOK ITOCJIE BBICHIXaHHSI TPYHTOBOI KpPacku IPOYHO yAEP:KUBAETCS
Ha Heil. J{1s yBenu4yeHus: SpKOCTH M300paKEHHsT U IPEIOXPAHEHUS €ro OT
BHEITHUX BO3/ICHCTBUI OPOH3MPOBAaHHBIE OTTHCKH JIAKUPYIOT.

TucHeHne MeTaIM3MPOBAHHON (ONBroii — 3TO MPOLECC TOpsSYEro
NepeHoca MeTaJUIM3UPOBAHHOW IUIEHKU MNpPU ONpPENEeSICHHOM [aBICHUU C
MIPOMEXYTOUHON OCHOBBHI Ha OTTUCK. B 3aBucHMocCTH OT Buaa (oabru u3o-
OpakeHHe MOXKeT MIMUTHPOBATh IBET M OJeck 30si0Ta uiu cepedpa. Takas
(oJpra COCTOMT M3 OKPALIEHHOTO CJOSl U CJIOSI TEPMOKIIes (are3uOHHOrO
ciost). TucHenue ($osabroit Beaercs Ha JOCTATOYHO TUIOTHOW Oymare IpH u3-
TOTOBJICHUHU JIUCTOBOW ITPOIYKIMH: NO3JPABUTEIBHBIX OTKPBITOK, TPAMOT,
STHKETOK U Jp. DTOT CIOCO0 TUCHEHUS IIMPOKO MCHONB3YeTCs sl 0hopM-
JICHUSI TIEPETIIIETHBIX KPBIILIEK.

[Ipu ucnonbp3oBaHuK Gonbru dPPEKT UMHUTALMUA 3HAYUTENIHHO BBINIE,
4eM Ipu OpOH3MPOBAHMU U IEYATAHUU METAJUIM3UPOBAHHBIMHU KPAaCKaMHU.
Ho sxoHOMHYECKHE TTOKa3aTeNN CIocoda HIKE.

Konrpesnoe TrcHenue. KoHrpes mnpejcrasiser coOOW MOJy4YeHUE BbI-
MYKJIOro n300pakeHus. Takyke TakoW BWJ TUCHEHUS Ha3bIBAIOT «MHOTOY-
POBHEBBIM THCHEHHEM». THCHEHHE MOXKET MPOU3BOAMUTHCS KaK C OMOIIBIO
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¢donbru, Tak u 6e3 He€. OCOOCHHOCTH B TOM, UTO Jeaetcs 2 kiuine. [Tleppoe
(Marpunia) HarpeBaeTcsi, BTOpoe (KOHTpMATpulla) — OCTaeTCs Ha JPYrou
4acTH mpecca.

MexaHHUECKHE CIIOCOOBI OTICIKU OTTHCKOB

Beckpacounoe mucnenue — 3TO MPOIECC MOIYUCHUS U300paKEeHUH 3a
cuet aedopMaiuy OTTUCKOB (Oymaru) moj BO3ICHCTBHEM JABJICHUS M Ha-
rpeBanusi. J{7si OTACIKHA OTTHCKOB IPUMEHSIOT TOJIBKO pelbe(pHOE THUCHE-
HUE, B PE3yJIbTaTe KOTOPOTO H3MCHSIOT (PaKTypy BCEH MOBEPXHOCTH OTTUCKA
WIN JIENIAI0T PebeHBIMU OT/IENIbHBIE YUACTKH N300PaKEHHSL.

B nmepBoM citydae mpoliecc Ha3bIBAIOT 2peHuposanuem (MPUIAHUC TO-
BEPXHOCTH 3€PHUCTON CTPYKTYPbI) U OCYILIECTBIISIIOT OOBIYHO B KaJaHJpax.

Bo BTOpOM ciiyyae THUCHEHHE MOXKET OBITh OIUHHI08bIM, TIPU KOTOPOM
UCIIOJIB3YETCs TUIOCKOPEIbe(PHBIN METAUIMYSCKUN IITAMII, & BCE DJICMCHTBI
U300paKCHUS MMOJTyYAI0TCS YITYOJICHHBIMH U JICXKAIIUMHU B OJHOM IJIOCKO-
CTH.
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