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OCOBEHHOCTW BHEAPEHUA
LNOPOBbIX BOAAHBIX 3HAKOB
B LUIBETHbIE MOJIYTOHOBbBIE N3OBPAMEHWNA

Llesenés A. A.
Belarusian state university of technology

B pabote paccMoTpeHbI 0COOEHHOCTH BHEAPSHUS U BBISBICHUS LIUPO-
BbIX BOISIHBIX 3HAKOB B IIBECTHBIC I/I306pa)KeHI/I$[, npeaHasHavYaronuecs Iy
nevary. L{udpoBbie BoJsHBIE 3HAKM CO3/AIOTCSl HA OCHOBE CKPBITOTO pac-
TPOBOTO M300paKEHUS.

Ha,[[e)KHOCTB MOCJICAYIOUICTO BBIABJICHUA CKPBITOI'O 1/1306pa>1<eH1/I;1 3a-
BHCHUT OT COXPaHHOCTH PAacTPOBON CTPYKTYPHI M300PAKEHHUS U TOYHOCTH
paznenennst CMYK kananoB uzo0paxxeHus mocyie ckanupoBanus. Mckaxe-
HUE (POPMBI paCTPOBON CTPYKTYPHI M HETaTUBHOE BIMSHUE APYTHX KaHAIOB
N300pakeHHs BOBHUKACT N3-32 €CTECTBEHHOW HETOUHOCTH TIE€YaTHOTO MPO-
Hecca U He UICAIbHOCTH CIIEKTPAIbHBIX XapaKTEPUCTHK IEUYaTHBIX KPacok
" 30HAJIBHBIX CBeTO(I)PIJ'IprOB. BO3HI/IKaIOH_II/Ie HCKaKEHUS OBLIN ImpoaHajin-
3UPOBAHBI U ObLITH CO31aHbI CPEACTBA UX KOMIICHCAIIUH.

Kpome Toro, mockoiabKy B 007aCTH BBICOKUX CBETOB U TIIYOOKHX TEHEH
Pa3IMYUs MEXIy PACTPOBBIMH CTPYKTYPaMH YMEHBINIAIOTCS, OBLT MOJ00paH
ONTHMAJIBHBIN TOHOBBIH JMAIa30H, B KOTOPOM Pa3indMsi MEXy PacTPOBBI-
MH CTPYKTYpaMH JOCTATOYHBI IJI UX pa3eICHH.

HecmoTpst Ha pa3BUTHE AIIEKTPOHHBIX CPEACTB OCYIIECTBICHHS ILIaTe-
JKeH W CPEeICTB DIEKTPOHHOIO JTIOKYMEHTOO000pOTa, IeHHbIe Oymaru u Jo-
KYMCHTBI, BBIITIOJTHCHHBIC HOJ'II/IFpa(bI/I‘{eCKI/IMI/I Cp€acTBaMu, UCIOJB3YIOTCA
JOCTATOYHO IMHUPOKO. TeHACHIIMU K COKPAIICHNI0 OyMa)KHBIX TOKYMEHTOB
CYIIECTBYET HE MEPBBIM T'0Jl, OMHAKO JOJsI OyMa)KHBIX JOKYMEHTOB W IICH-
HBIX Oymar OyZleT ocTaBaThCs 3HAUUTENBHOW B TEUCHUU JOCTATOYHO OOJIb-
1oro BpE€MEHM. n JaXKe IMpU UX MOJTHOM COKpaICHUU OCTAHETCA TaKoM BHU]
NPOAYKLHUH, TpeOyIouMid 3auThl OT (anbCUPHUKALUK, KaK YMaKOBOUHAs
nponykius. KonnyecTBo nmpaBoHapyIIeHH B MUpE, CBSI3aHHBIX C U3TOTOB-
JICHUC HOI[}ICIIBHOFI YIIaKOBKHU BECbMaA BBICOKO, 1 OHU HAHOCA 3HAYUTEITbHBIN
SKOHOMUYECKHH yIIepo.

ITo sTuM mpuumHaM pa3paboTKa M COBEPIICHCTBOBAHNWE TEXHHUYCCKHUX
CpC€ACTB HAITPABJICHHBIX HA OI'PAHUYCHUEC BO3MOXHOCTH IPOU3BOACTBA ITO1-
I[eJ'II)HOf/'I MMPOAYKIUHN OCTAIOTCA JOCTATOYHO aKTyaJIbHbIMHU.

B crarbe paccmarpuBaroTCcs 0COOCHHOCTH BHEIPEHHsI CKPBITOrO COZIEp-
JKUMOTO Ha OCHOBE CKPBITOTO pacTpOBOTro n3o0paskeHus [1].
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CKpbITOE COAEPKUMOE, IOMEIaeMOe B H300paKeHUE CO3aeTCs 3a CUeT
JIOKaJbHBIX U3MEHEHUH B pacTpoBOW cTpyKType (opmupyromiei rpajaniu
n3zo0paxxeHusi. MeTo B 11€7I0M MaJIOYyBCTBHUTENIEH K CEMaHTHKE H300paxe-
HUSI, O/IHAKO OINpe/esIEHHbIe OIPAaHNYEHUs Ha BHEJPEHHE CKPBITOrO CO/Iep-
JKMMOTO TIPUCYTCTBYIOT. DTH OTPaHWMYEHHs KacaroTcs oOjacTeil BBICOKMX
CBETOB M INIyOOKHUX TeHeH. JlaHHas 0cCOOEHHOCTD CBsI3aHa C HCIIOIb30BaHUEM
JUIsl BHEJIPEHUsI 0COOCHHOCTEH (POPMBI KITaCTEPOB CTOXAaCTUYECKOH PacTpo-
BOM cTpyKTyphl. Ha rpaHumiax TOHOBOTO Jnana3oHa OTJeIbHbIE pacTPOBbIC
9JIEMEHTBI UIMEIOT HeOOoIbIION pa3mep hopMy Oiu3Kyto K popme Touku. W3-
3a MaJIoro KOJMYeCTBa PACTPOBBIX AJIEMEHTOB B KpailHUX 00JIaCTSX TOHOBO-
ro JMana3oHa OHU He GOPMHUPYIOT KiacTepoB. TakuM 00pa3oM pacTpoBas
CTPYKTYpa B JIaHHBIX OOJIACTAX HE UMEET BBIPAKEHHBIX WMHJUBHYaTbHBIX
YEeT, YTO JIeJIACT BBISBICHUS CKPBITOTO COJIEPKUMOTO, IIOMEIIEHHOTO B JJaH-
HbIE 00JIACTH MPAKTUYECKH HEBO3MOXKHBIM. JIJ1s TpeoosieHust aToi npooie-
MBI HEOOXOIMMO BBECTH OI'PAaHMYCHUS HA IIOMEIICHHS BA)KHOW YaCTH CKPBI-
TBIX JJAHHBIX B OYECHb CBETJIBIC M OYEHb TEMHBIE 00aCTH N300paXKEHUSI.

Jlpyroit 0coOEHHOCTBIO HCIIOIB30BaHMSI CKPBITHIX PACTPOBBIX M300pa-
JKCHUI SIBJIETCS] X BHEJpPEHHE B LIBETHBIC M300pakeHus. HezaBucumo or
crioco0a IBETOEIICHHUS IBETHOE M300pakeHHe (popMHUpyeTCs Ha OTTUCKE U3
OT/ICJIbHBIX LIBETOJICJICHHBIX KaHaIoB. Kaxx/Iplil KaHa B OTAEIBLHOCTH TIpe-
CTaBJIIET COOOW MOHOXPOMHOE | OMTHOE M300paKeHUE.

[Ipomecchl BHEAPEHUS! CKPBITHIX JIaHHBIE B MOHOXPOMHOE H300paxe-
HUE, B OJIUH WJIK HECKOJIBKO KaHAJIOB IBETHOTO M300paKeHHsI HE OTIMYAIOT-
cst Ipyr ot apyra. OHaKO MPOIECChl BBISBICHUS CKPBITOrO H300pa)KeHUs
13 MOHOXPOMHOTO M300paKe€HMsI U LBETHBIX M300pPKCHUH Pa3IMYarOTCS.
[TprunHamMu 3THUX pa3IUUUil UMEIOT KOMIIJIEKCHBIN XapakTep.

OmnpenenéHnple BKIaJ B CMEIICHHE [IBETOBBIX KaHAJIOB BHOCHUT CIIOCO0
TepeBoa N300pakeHHs U3 OJTHOM LIBETOBOW MOJIEIH B IPYT'YIO, a TAKXKe Ta-
pameTpsl cucteMsl ympasiaeHus 1setom [2]. Ha puc. 1 IToxasans! rucro-
rpaMMbl KPaCHOTO KaHaja OTCKaHMPOBAHHOTO M300paKEHHS B Pa3IMYHBIX
LBETOBBIX IPOCTPAHCTBAX.

Adobe RGB SRGB
Puc. 3. l'ucmoepammvl KpacHo2o KaHaia CKAHUPOBAHHO20 UB0OPAICEHUS 6 PAZHBIX
Yeemossblx npoCmpancmedx.
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JUis MHUHUMAJIHM3alUy STOTO BO3ACUCTBUS HCOOXOAMMO HCIIOJIB30BaTh
[BETOBOH IMPOCTPAHCTBO OMPEACIICMOE KOHKPETHBIM MPOQHUIEM YCTPOii-
ctBa. [Ipu 3TOM B CUCTEME YIPABJICHHUS LIBETOM KEJIATCIbHO UCIIOIh30BATh
crocob pexxuM npeodpa3oBaHus BETOBBIX 3HaueHUH Relative Colorimetric
win Absolute Colorimetric.

KocBeHHOE BIHSIHAE HA CMCIIICHUE KAaHAJIOB OKA3bIBAIOT MApaMETPHhI I'e-
HEepaluu YepHOi Kpacku. [Ipu BEICOKOM YpPOBHE IeHEpaIlUH YSPHOU KPACKU
OHA B OIIyTHMOM KOJIMYECTBE MIPUCYTCTBYET YK€ B CEPEIMHE TOHOBOTO JHa-
Ma30Ha U M3-3a CBOCH KPOOIICH CIIOCOOHOCTH 3aTPYIHSICT Pa3ICIbHOC CUH-
THIBAHUC KaHAJIOB M300paxkeHus [3]. DTO sIBJIICHUE MMOKA3aHO HA PHUC. 2.

a b
Puc.2. @pazmenmol u306padcenus: a — NOTHOYEEMHO20 OPUSUHATLHOLO,
b —xanan Cyan opueunana, ¢ — xanan Red ckanuposannozo uzoopasxcenus.

Jnst yMEHBIICHHS BIMSHUS YePHOW KPACKH Ha BBISBICHHE CKPBITOTO
n300pakeHNsT HEOOXOIUMO TIPH TIOATOTOBKE M300pakeHUs K IIeYaTH YMECHbB-
[IaTh CTEIeHb I'eHepalii YepHOH KpacKkH. B KakJoM KOHKPETHOM ciydae
napaMeTpsl TeHepaliy YePHOH KPackh JOJDKHBI ONPEAENIATHCS HHIUBHIY-
QJIBHO ISt oOecrieyeHns KauecTBeHHOU nevyat. C Ipyroil CTOPOHBI Takxke
Heo0XoANMMO M30eraTh MOMEIIEHH CKPBIBAEMOTO M300pakeHNs B 001acTH
TEMHBIX HEUTPAJIbHBIX TOHOB.

OnHako OCHOBHAs NMPHYMHA CIIOKHOCTH BBISBICHUS CKPBITOTO COIEp-
JKHMOTO M3 [BETHOTO HM300pa)k€HMS ITO €CTECTBCHHBIC XapaKTECPUCTHKH
aBTOTHITHOTO crioco0a CHHTEe3a [BETa ¥ INepelavyd Tpafaluid, a TakKe Uc-
MIOJB3YEMbIX 000pyJoBaHUS M MaTepHanoB. CII0KHOCTH BO3ZHHKAIOT M3-32
HE UICATBHOCTHU CIIEKTPAJIBHBIX XapaKTEPUCTUK ITeYaTHBIX KPACOK M CBETO-
GUIBTPOB B CKaHHMpYIOLEeM ycTpoiictBe. Ha puc. 3 mokasaHbl CIieKTpajib-
HBIE XapaKTEPUCTUKH ITeYaTHBIX KpacoK. JlaHHbIe ITOTy4eHbl Ha CIEKTPOdo-
Tometpe Proscan MC 122.

CIIOXKHOCTB BBIJICIICHUS] HCXOJHBIX [IBETOBBIX KaHAJIOB M3 OTHEYaTaHHO-
r0 N300pa’keHUsI BBI3BaHa C OJTHOI CTOPOHBI B3aMMHBIM HAJOKCHUEM CIICK-
TPAJIBHBIX KPUBBIX OTPaKCHMS ITEYaTHBIX KPACOK, a C JPYroi CTOPOHBI B3a-
HUMHBIM HAJIOXKEHHE CIIEKTPAJIBHBIX KPUBBIX IPOIYCKask CBETO(QHIBTPOB.

B ckaHepax a1t perucTpaiyu [BETOB H300paKeHUS UCTIONB3YIOTCS 1IBe-
TOZCIUTENbHBIE CBETO(MIBTPHI CIIEKTPAIbHBIC KPUBBIC ITPOITYCKAHUS KOTO-
PBIX HMEIOT IOCTaTOYHO IIMPOKUE 30HBI B3aHMHOTO HAJIOKEHHS.
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Puc. 3. Cnekmpa/zbﬂbze Kpueble ompasiCeHUus nevaniiblx Kpacok.

[Ipn BBISBIEHHH CKPBITOTO M300pa’KeHUsI OTCYTCTBYET HEOOXOAMMOCTh
B PETHCTPALMH TOYHBIX IIBETOBBIX 3HadeHUH. [103TOMY 1151 BBIACTICHUS HC-
XOJHBIX I[BETOBBIX KaHAJIOB MOYKHO OBIIO OBI BOCITOIIB30BATHCS Y3KOIIOIOC-
HBIMH CBETO(QHIIBTPAMH C ITOJIOCON TPOITYCKAHHS B HECKOJIBKO HAHOMETPOB.
OnHaKo WCIOTb30BaHNE TAKUX CBETO(MUIBTPOB NP CKAHUPOBAHHUHU 3aTPyIl-
HEHO.

Taknm oOpa3om, mocie CKaHUPOBAHUS OTIICUYATAHHOTO M300paKEHUS U
BBIJICJICHHS U3 HETO HEOOXOIMMOTO KaHala, OH Oy/leT OTINYaThCsl OT OpH-
ruHATBHOTO. OTINYHS 3aKITI0YaTCs B Pa3MBITOCTH T'PaHMI] PAaCTPOBBIX dJIe-
MEHTOB U M3MEHEHUS X (DOPMBI 3a CUST HAJIOKEHUS PACTPOBBIX IIEMEHTOB
JPYTHX KaHAJIOB. Pe3ynpTar B3anMHOTO BIMSHUS KaHAJIOB M300payKeHNUS 110-
Ka3aH Ha puc. 4.

_J

a b c
Puc. 4. Pe3ynbmam 63aumno2o Hani0iCenus KAHAL08 U300padceHusl.
a - kanan Cyan opueunana, b — kananet Cyan u Magenta opueunana;
¢ — kanan Red ckanupoeannozo uz00paicenus..
(uz0bpasicenue ¢ n006epPeIoCh 2padayUOHHOU KOPPeKyulL)

W3 pucyHka BHHO, YTO PacTPOBBIE 3JIEMEHTHI KaHalia Magenta mpucyT-
CTBYIOT B KaHaje Red ckaHMpPOBAaHHOTO M300paXkeHUs. Pasiuuus B SIPKO-
CTHU MCXKAY UCTUHHBIMU PACTPOBBIMH DJIEMCHTAMU HeOGXO}II/IMOFO KaHajia 1
PaCTPOBBIMU DJIEMCHTAMU APYTOro B HEKOTOPLIX CiliydadX HE3HAYUTCJIbHBI.
JlononHUTENbHBIN BKJIaJ BHOCUT Pa3MbITUE I'PAaHUL] PACTPOBBIX 3JIEMEHTOB.

[To TuM mpuyrHaM HauOoyee NPUEMIIEMBIM C MPAKTHYECKOH TOUKH
3peHUs SIBJISICTCSI MOCJICAYIONIAasl IMOCJE CKaHMPOBaHUS 00paboTKa U30-
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OpaxeHus. [lepBOHAYAIBHO BBIMOJIHSIOTCS OIEPAIMM HAlpaBJICHHBIC Ha
yTOUHEHHUE (DOPMBI TPAHUI] PACTPOBBIX AIEMEHTOB. DTO JTOCTHTACTCs MPH-
MEHCHHEM YaCTOTHOM (PHIIBTPAI[UE COBMECTHO C TPAJallHOHHON KOPPEKI[H-
eil. [Ipu BBIMIONHEHUU TPAJANMOHHON KOPPEKIUU HEOOXOAMMO MPOSIBIISATH
OCTOPOXKHOCTB, YTOOBI B PE3yJIbTAaTe HE MPOU3O0IILIO0 UCKAKCHUS POPMBI pac-
TPOBBIX AJICMCHTOB.

Jlaniee BBITIOJHSIOTCS OINEpaIl HANPABJIICHHBIC HA YIAJICHUC «Iapa-
3UTHBIX» ()PAarMEHTOB PACTPOBBIX CTPYKTYp. JJist 3TOro ObLIN ONpeneacHbI
3HAYCHHUSI SIPKOCTH YYACTKOB U300pPaKCHHS HE OTHOCSIIUXCS K IICJICBOMY
KaHally u300pakeHus. [IpM HEM3MEHHOCTH KOJOPUMETPHUYCCKHX XapaK-
TEPUCTUK TICUATHBIX KPACOK M MapaMeTPOB CKAHHUPOBAHUS STa BEIUYMHA
ocTaeTcs MOCTOSITHHOM. [Ipu 3TOM HEOOXOAMMO 00PAaTUTH BHUMAHKUE HA KC-
MTOJIb30BaHUE MOJXO/ISIIECTO [IBETOBOTO MPOCTPAHCTBA B CUCTEME yIIpPaBJIC-
HHSI [IBETOM.

[IpuMeHeHUe BBIMICOMUCAHHBIX MPUEMOB TO3BOJIICT B ONPEACIEHHOMN
CTCIICHU BBIICIUTh MCXOIHYIO PACTPOBYIO CTPYKTYPY HEOOXOAUMOTO IIBE-
TOBOrO KaHaja. Ho MOCKOIbKY BOCCTAaHOBJICHHOC HM300paKCHUE BCE-TaKU
OyJeT HE3HAYUTEIILHO OTIUYAThCs OT OpPHTHHANA, TO BO3MOXKHA Koppek-
TUPOBKa apaMeTPOB (PHIBTPOB, MPUMEHICMBIX ISl BBISBICHHS CKPBITOIO
n3o0paxkenus [4]. Uto u OBUIO ClIeaHO B TAHHOM Cliydac.

Puc. 4.0cnosnoe, gnedpsaemoe u guvisgienHoe cKpblmoe u300padiceHus.

3akjrouenue

B pabote paccMOTpeHbI 0COOEHHOCTH MCIOIBb30BaHNs CKPBITOIO PacTPOBO-
T0 N300paXeHUs U1l BHEAPEHHUS CKPBITON NHPOPMAINHU B IIBETHBIE H300pa-
KEHUs, IpeiHa3Havaomuecs st neqatd. OnpesiesieHbl rpaHUIbl TOHOBOTO
JMana3oHa B KOTOPOM IPOUCXOIUT CTa0MIILHOE BBISBIEHUE CKPBITOTO H30-
Opakenns. OnpenesneHsl onepanuy KOTOpble HEOOXOIMMO BBITOIHUTE HaJ|
n300paKeHUEM IS BBIICIICHUS HY)KHOTO I[BETOBOT'O KaHaIa.
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WCCNEQOBAHUE CBONCTB LLMOPOBbIX BYMAT

Bbonb6oT O.C., Bapeno J1.I.
OMCKWMIN roCyAapCTBEHHbIN TEXHUYECKNIA YHNBEPCUTET

Abstract

In given work results of research of papers for the digital press of mark Colo-
tech+ and Colotech gloss coated are presented. On profilograph contactless
action indicators of microgeometry of a surface of papers are defined. On the
device NHT-S-AX-000X adhesion of a toner to a surface of papers is defined.

B Hacrosimee BpeMsi ppIHOK LU(POBOW Ie4aTH 3aHUMAeT OIHO M3 JO-
MUHHUPYIOMAX TTOJIOKEHIH, HapATy ¢ opceTHOH u (ekcorpadckoil meya-
TBIO. DTO OOYCIIOBIEHO TPeOOBAaHUAME PE3KOTO COKpAIIEHUS BPEMEHH Ha
W3TOTOBJICHHE IEYaTHON MPOAYKIIMU IIPU COXPaHEHUH BBICOKOTO Ka4eCTBa 1
TEHJCHIIMU K YMCHBIICHHUIO TUPAXKEH.

VuTeHcuBHOE pa3BUTHE LU(POBOI MeyaTH NPUBEIO K MOSBICHUIO BCE
HOBBIX U HOBBIX BHJIOB OyMaru, a Tak)ke HOBOTO MOJHUTpaduaeckoro odopy-
noBanust. [Ipu 9T0oM BBIOOpP BUJIa OyMar 3aBHCHUT OT KaK HEMOCPEACTBEHHO-
TO IPOM3BOIUTEIIS IEYaTHOW MPOMYKIIMH, TaK U 3aKa3yuka. Eciu 3aka3dyuk
OIMpaeTcst Ha PeKOMEHIALMH NPOU3BOAUTEINS IEYaTHOW MALIWHBI H CIIPOC
NoTpeOuTeINeil, To 3aKa34yiK OPHUEHTHUPYETCS, B IEPBYIO OYEpe/ib, HA LICHY.
bymaru s undpoBoii neyati UMErOT 6oJiee BBICOKYIO LICHY 110 CPAaBHEHHIO
¢ 00bryHO# Oymaroii. Ho mcmonb30BaHre 0OBIYHON MEIIOBAaHHON Oymaru B
L (POBBIX MAIIMHAX IPUBOAUT K OCHIIAHUIO TOHEPA C IIOBEPXHOCTH OyMa-
T'H, IIOBBILICHHOMY pacXojy TOHepa, 3aCOPEHUIO allapara, YTo MPUBOAUT K
IIPOCTOI0 M COKpAILAET CPOK CITY>KOBI OTIEIBHBIX y3JIOB alapara.

OcHOBHEIC CBOMCTBa OyMard, Takue Kak Macca MeTpa KBaJpaTHOTo, Oe-
JIM3HA, OIEPOXOBATOCTh JIOJDKHBI COOTBETCTBOBATh MEYaTHOMY IPOLYKTY H
nensiM ero npuMenenus. K Oymaram muist iupoBoi neyaTy npeabsBIIsioT-
cs U cnenuduyeckue TpeOOBaHMs, KOTOPbIE OOYCIIOBICHBI CIIEIYIOIUMHU
(baxkTopaMu: POBOJKOW M TPAHCIIOPTUPOBKOI OyMaru yepes Iredararomniee
YCTPOMCTBO, CIIOCOOOM Tepejadil TOHEpa U CIOCOO0M (UKCHUPOBAHUS TO-
Hepa Ha rmoBepxHoct Oymaru. [Ipu aToM obecniedeHre BBICOKOTO Ka4ecTBa
HeYaTH SBISETCS 00513aTeIBHBIM YCIOBHEM.

Lenp manHON pabOTHI MCCIENOBAaHNE MHUKPOT€OMETPHH HU(POBHIX OY-
Mar Juisi OLIeHKH Ka4yecTBa TOTOBON MPOIYKIHH.

MarepuaJjibl 1 060py10BaHuUe AJIs1 UCCAETOBAHUS

— 00pa3ubl Oymaru ams mugposoit medatu pupmel Xerox cepun Colo-
tech+ u Colotech Gloss Coated mroraoctsio 90-280 r/m?;
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— mudposas neuarnas MammHa Xerox Docu Color 6060;

— npoduinorpap MICRO MEASURE 3D station;

— nanotBepromep NHT-S-AX-000X.

HccnenoBanue rokasareiieil KauecTBa MOBEPXHOCTH OyMar MpOBOIMIN
10 CTaHJaPTHBIM METOANKAM.

Pe3yabrarsl ucesiegoBaHuii

[lepeHoc ToHepa Ha Oymary MPOMCXOJHT ITOJ BO3JCHCTBHEM JIICKTPO-
MarHUTHOTO I0JIsl, @ 3aKpeIJICHue — B pe3ylibrare masieHus. [lapamerps
MHUKPOTEOMETPHH TIOBEPXHOCTH OyMar OKa3blBalOT 3HAYMTEIHLHOE BIUSHHE
Ha Ka4eCTBO ITI0JIy4yaeMoro u300pakeHus. PaBHOMEpHOCTh pacrpe/eneHus
TOHEpa 10 TIOBEPXHOCTH OyMar 3aBUCHT OT OJHOPOIHOCTH pacrpe/eieHus
BOJIOKOH B €€ CTPYKTYpE.

Jlyist OlIeHKH MHKPOT€OMETpPUH MOBEPXHOCTH Oymar B JaHHOW paborte
OIPEIEISUIN IIaJKOCTh Oymar 1o bekky n OECKOHTaKTHBIM METOJOM C HC-
nosp3oBanueM npoguitorpadp MICRO MEASURE 3D station.

Pesynbrarel, NONXy4YEHHBIE B XOJE€ MCIIBITAHHS, IPEICTABICHBI B BHUJIC
Tabm. 1-2.

Tabnuya 1. Pesynomamol uzmeperuii enaokocmu no bexy

CpegHe-
3Ha4veHue
Ne MapkKa 1 macca Ucnbityeman apuom.
N rNagKocTu,
n/n 6ymaru, r/m CTOpOHa oK 3HayeHue,
CeK.
550
1. Colotech+, 90 BEpXHAR 554
ceToyHas 557
345
2. | Colotech+, 120 SepXAAn 354
CeToYHasnA 363
BEPXHAA 213
3. Colotech+, 160 234
ceToYHasn 255
Colotech gloss BEPXHAA 996
4, 1016
coated, 170 ceToYyHasn 1036
BEPXHAA 159
5. Colotech+, 200 179
ceTo4Hasn 198
156
6. | Colotech+ 220 BEPXHAR 170
ceToYHasn 184
Colotech gloss BEPXHAA 1010
7. 1000
coated, 250 CeToyHasn 990
142
8. | Colotech+,250 BEpXHAR 156
ceToYHas 170
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Tabnuya 2. Pesynomamor uzmepenuti wepoxoeamocmu

CpegHas Konnyectso
Ne Mapka n macca MNosepx- rnybuHa TOHepa Ha
n/n 6ymaru, r/m? HOCTb LIepOX0oBa- | MOBEPXHOCTH,
TOCTM, MKM MKM
C TOHEPOM 5,36
1. Colotech+,90 12,64
olotec 6e3 ToHepa 18,0
3,49
2. | Colotech+, 120 [——2nePoM : 11,61
6e3 ToHepa 15,1
4,34
3. | Colotecht, 160 ———2rcPOM 5,76
6e3 ToHepa 10,1
Colotech gloss C TOHEpoOm 2,17
4. 0,01
coated, 170 6e3 ToHepa 2,18
5 Colotech+, 200 c ToHepom 10,4 7,3
' ’ 6e3 ToHepa 17,7 ’
C TOHEPOM 3,8
6. Colotech+, 220 11,5
6e3 ToHepa 15,3
Colotech gloss C TOHEPOM 2,54
7. 0,37
coated, 250 6e3 ToHepa 2,91
5,45
8. | Colotech+, 250 [——ncPOM : 16,05
6e3 ToHepa 21,5

HarnsiqHo mpeacTaBUTh LMIEPOXOBATOCThH IMTOBEPXHOCTH ITO3BOJISET IPO-
¢utorpaMma, peacTaBiIeHHas Ha puc. 1.

C yBenM4yeHHEM MacChl MeTpa KBaJIpaTHOro OyMmar INIaJKOCTh YMEHb-
maetcs B 3,5 paza u B 1,01 pa3sa, coorBercTBenHO mis Oymar Colotech+ u
Colotech gloss coated. Ha oTTrckax Oonee BBICOKOH Macchl HaOIIOmaeTCs
CHI)KCHHE ONTHYECKOH ITIOTHOCTH, T.€. IPOUCXOIUT YACTHYHOE OCHIITaHHEe
TOHEpa B CBS3U ¢ Oosee rpy0oil (ImepoxoBaToif) CTPyKTypoil Oymarm, T.e. ¢
yBEJINYEHHEM Macchl OyMaru KauecTBO H300paKeHHs IIOHMKACTCS.

BeIcoKkas mepoxoBaToCTh MOBEPXHOCTH OyMar IpH 3areqaTbIBAHUH MO-
XKET MPUBECTH K «BBIITAICHHUIO» OTACIBHBIX TOYEK H300paKeHHs U3-3a CHU-
JKEHHS a[re3uH CII0sl TOHEepa K IMOBEPXHOCTH OyMar, U Kak CIEICTBHE, €ro
OCBITIaHUS Ha JJAHHBIX y9acTKaxX H300pakeHHUsI.
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Puc. 1. [Ipoghunoepamma wepoxosamocmu nogepxnocmu 6ymae:
a) 3aneuamannas nO8epxXHocmo, 6) He3aneuamannas NHOBEPXHOCHb

B TpexMepHOM H3MEpEeHHH MHOBEPXHOCTh OyMmMaru MpeJCTaBlIeHa Ha
puc. 2.

Alpha=68°  Beta=41°

Alpha=70%  Beta=27"

Puc. 2. TpexmepHoe uzobpadicenue nosepxHocmu oymazu
Colotech+ maccoti 90 2/m?: a) 3anevamannas nogepxHocms,
0) He3aneyamanHas NOBEPXHOCY
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Haumenbime napaMeTpsl HIEpOXoBaTOCTH 0TMeUeHbI y o0pasia Colotech
gloss coated 170 r/m2, 94T0 TOBOPHT 0 OOJICE BEICOKOM KaueCTBE BOCIIPOH3BE-
JICHHS N300paXKEHUST U €r0 KOHTPACTe, HO C TAKUX OyMar OChINaeTCsl Jierye,
B cuity Goree mia Ko moBepxHOCTU. Takum 00pa3oM, JTydllie MoKa3aTesu ¢
TOUYKH 3PEHHs ONTUMABHOM TOIIMHBI CJI0S TOHEPA U MUKPOT€OMETPHH TT0-
BepxHOCTH ObUIM OTMeueHbI y oOpasna Colotech+ maccoii 160 /M2

HccnenoBanue aare3MOHHBIX CBOMCTB Oymaru

KayecTBO mepeHoca TOHEpa Ha MOBEPXHOCTH 3aleyaThlBAEMOro MaTe-
pHaja 3aBUCHT OT CBOWCTB OyMaru: oT paclpe/esiCHUsI BOJIOKOH B Oymare,
MOBEPXHOCTHOM TIAMKOCTH U TPEOYeMO# BIaKHOCTH, & PaBHIBHOE CIUIAB-
JICHUE — OT aJIre3uu TOHepa K Oymare.

[TapaMeTpsl HcCleIOBaHUS are3HOHHON MPOYHOCTH CIIOSI TOHEpa K MO~
BEPXHOCTH OyMmar MmpeiCTaBlIeHbI B Ta0. 3.

Tabnuya 3. Hapamempul adee3uonHol npoyHoCmu

Ne MapkKa 1 macca Cuna Cuna conpo- KoadduuymeHt
n/n 6ymaru, r/m? Harpye- TUBNEHUA conpoTtusne-
HuA, H (TpeHua), H HUA (TpeHus)
1. Colotech+, 90 7,73 4,71 0,611
2. Colotech+, 120 7,22 4,17 0,577
3. Colotech+, 160 7,51 3,05 0,406
Colotech gloss
4, coated, 170 1,47 0,64 0,435
5. Colotech+, 200 5,65 3,20 0,576
6. Colotech+, 220 2,53 1,40 0,553
Colotech gloss
7. coated, 250 0,31 0,17 0,55
8. Colotech+, 250 2,12 1,11 0,524

I'paduyecku naHHBIC IOKA3aTENU MTPEACTABICHBI Ha PUC. 3.
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Puc. 3. Aoeesus cnos monepa na oopasye 6ymazu Colotech~+ maccoii 90 2/m?

1 — cuna naepysrcenus;
2 — cuna conpomuenenus (mpenus);
3 — koaghpuyuenm conpomuenenus (mpenus);
4 — akycmuueckas smuccusi;
5 — enybuna 60asnuansl UHOEHMopd.

HccnenoBanue aare3uu ciosi TOHEpa K MOBEPXHOCTH Oymaru HeoOxo-
JIIMO 715t 00JIee MOJTHOTO MPECTABICHHsI O Ka4eCTBE FOTOBOM IPOAYKIHH,
OHO HAXOAUTCS B IPAMOI 3aBUCUMOCTH C MUKPOT€OMETpHUeil MOBEPXHOCTH.
C Oymar ¢ BBICOKOH IIEPOXOBATOCTBIO CJIOI TOHEpa OTCIauBACTC JIerye, T.K.
pacrpe/ensieTcss HepaBHOMEPHO.

[Ipu uccnenoBannu 00pa3LoB, HAWITYYLINE ar€3UNOHHBIC CBOWCTBA Ha-
omiropanuck y Oymaru Colotech+ 90 r/m?, koTopasi Bbliepkajia HauOOIbIIYIO
Harpy3Ky /0 pa3pbiBa ciost Tonepa — 7,73 H u umeer HauboJIbIIyIO CHITY CO-
nporusienus (tpenus) — 4,71 H. [lpu noBblieHr: Macchl MeTpa KBapar-
Horo oopasios Colotech+ ¢ 90 r/m? 10 250 r/M? UX aare3UOHHBIC CBOCTBA
yxymuatores B 4,3 pasza. Takum oOpa3om, Ha Oymary ¢ HauMEHbIei Maccon
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TOHEp JOKHUTCS MoTHee. [Ipu atom Gymaru ¢ nokpeitieM — Colotech gloss
coated — IMEIOT 3HAYUTENBHO OOJICe HU3KHE TTOKA3aTeIN aJre3nH, TaHHbIC
Oymaru He PEKOMEH/IYEeTCsl MPUMEHSITh U3TOTOBICHUH M3/ICIHI C 3aTHBKON
LBETOM, 0COOCHHO Korza TpedyeTcs AaibHeiiinas nocneneyarsas oopador-
Ka.

Ha ocHOBaHHMHU TPOBEICHHBIX HCCIIEIOBAHUN MOXKHO CIHENAaTh CICIYIO-
LK€ BBIBOIBI:

1. ompezeeHbl NOKa3aTea MUKPOTEOMETPHU MOBEPXHOCTH HU(PPOBBIX
oymar Colotech+ u Colotech gloss coated. [TokazaHo, 4TO ¢ yBeJIIMYCHUEM
Macchl Ha OTTUCKAX BBICOKOH Macchl (Oosee 160 r/m?) HabimroaeTcst CHIKe-
HHE ONTHYCCKON MIIOTHOCTH, T.€. IPOMCXOANT YACTHYHOE OCHIMAHUE TOHEPa
B CBsI3M ¢ Oojiee rpy0oil (IIepoxoBaroil) CTPyKTypoi Oymaru, Ha Oymarax
HEBBICOKOW MAcChl — HCKAXKEHHE N300PaKCHUSI, T.€. C YBEINYCHHEM MACCHI
OyMary Ka4ecTBO U300PaKCHHUSI TOHIKACTCS.

2. WcciefoBaHa are3us TOHepa K moBepxHocTu Oymar. [lomydeHo, uTo
MIPU YBEITHUYCHUH MAcChl METpa KBaJIPaTHOrO OyMar ux ajre3uOHHbIC CBOM-
CTBa CHMYKAIOTCS, YTO NPUBOIHUT K OCBIIIAHHIO TOHEPA, a CIIEA0BATENbHO, K
CHM)KCHHUIO KaueCTBa FOTOBOH MPOIYKIIUH.
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APPLICATION OF SIMULATION GAMES
IN EDUCATION PROCESS

Liuiza A.

Kaunas College, NGO ,Enterprise Initiative®,
Kaunas University of Technology,

Ignatavicius J.
Vytautas Magnus University, NGO ,Enterprise Initiative”

Introduction

Nowadays entreprencurs are considered as a possible solution to ris-
ing unemployment rates and as a recipe for economic prosperity. Question
whether entrepreneurs can be taught still is raised up within entrepreneur-
ship academy from time to time (Jones-Evans et al., 2000'; Fiet, 20012).
Overall it appears that there is no direct correlation between genetics and
start-up success (Banfe, 1991%). Many skills a successful entrepreneur needs
can be taught, but there are some qualities, such as good flair and ability to
take risks, that cannot.

It is widely argued, what teaching methods should be used to teach eco-
nomical disciplines and entrepreneurial skills. Research (Inés Kiister and
Natalia Vila, 2006*) shows that in Europe, traditional methods tend to be
relied on, while Americans try to use more technology-based training meth-
ods, including simulation games. Effectiveness of simulation games is also
questioned by some authors (Kriz, 2001, quoted at 7), pointing out that sim-
ulation games do not always reflect real-life situations accurately. Other au-
thors (Gotsch, Brunner, 2001, quoted at 8; Bagdonas, 2002°) recognize this
method as effective tool to develop skills and form competences, despite the
drawbacks of simplification of the model.

Goal of the research: to determine how students evaluate effective-
ness and attractiveness of simulation games as teaching method compared
to some other, more traditional methods.

Research methods: systematic and logical analysis and synthesis, theo-
retical forecasting, empirical investigation.

Purpose This article addresses the issue of application of simulation games
in education process. Purpose of the survey was to analyze how Lithuanian
students evaluate different teaching methods from knowledge gain and attrac-
tiveness perspective, with particular interest to simulation games method.

18 | TARPTAUTINE MOKSLINE — PRAKTINE KONFERENCIJA



1. Methods of teaching entrepreneurship for university students

Literature offers two ways of classification of teaching methods. Kiister,
Vila (2006*) groups all teaching methods into “traditional”, including lecture
classes, practical exercises, seminars and tutorials; and “new”, or ,,modern”,
such as distance learning or simulation games. Rodrigues (2003)° offers an-
other classification, dividing them into two groups: active-like and passive-
like. Active like methods require active input and participation of learner
(case studies, simulation games). Passive-like methods do not require active
input of learner, only listening and/or reading (lectures). This classification is
based on Kolb’s (1977, 1984, quoted at 7) experiential learning theory. This
theory states that learners get information either from concrete experiences
or abstract conceptualization, and process the information either effecting
internally on experience or acting externally on the conclusions drawn (Ro-
drigues, 20037, p. 172). People have different preferences, thus this theory
suggests that some students should learn better in active-like environment,
while others would prefer passive-like methods. Basically, the above discus-
sion suggests that in order for any set of teaching methods to be effective
both active-like and passive-like methods have to be used.

2. Concept of simulation games

Teaching by imitating has long traditions, dating back to Middle Ages,
when it was a main mean of teaching crafts and arts. Simulation games are
a lot newer concept. Wide spread of this method began in 1956 (Burgess,
1995, quoted at 8) and is related to technological advances and outspread
of computer systems. (Skun¢ikiené et al., 20077). In Lithuania, first simula-
tion games were brought by foreign business consultants at the beginning of
90°ties (Bagdonas, 1997, quoted at 8).

In literature there is no single opinion how to classify simulation games.
Skuncikiené et al.(2007%) provides an system of classification (see Figure 1).
Such system is very useful, as it is a tool to separate the goal and the means
of simulation games.

Sounders, Powell (1998, quoted at 8) define simulations and business
games as follows. Simulation is a partial reconstruction of reality, singling
out only the crucial characteristics of real life and putting them into risk-free
environment, thus giving students the opportunity to learn and get useful
skills and experience. Game is also partial reconstruction of reality, but there
is a set of rules or roles student has to comply with. These rules can some-
times differ from real life situations.
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3. Simulation games

To present simulation games teaching method, two simulation games
were used. Before survey respondents had one 2-4 hour length session of
one of the games in groups of 10 to 20 people.

EcoSim Adam — is an economic simulation game, created by Ariinas
Liuiza in 2007. This game uses microeconomic model, which simulates
processes in single industrial market. Simulation is played by teams, team-
members are considered as shareholder, and captain of the team is the CEO.
Game is played in periods and each period equals to a quarter in real-life.
For every period CEOs have to make 6 decisions for the company about
pricing, production quantity and investment in capital, marketing, research,
market development. Special computer program is used to generate market
situation in each period.

EcoSim Elections — covers financial and politic aspects of pre-election
campaign. The game was created in 2009 by Arlnas Liuiza and Jonas
Ignatavicius. In this game, teams represent political parties, which have to
achieve best ratings and win the election through wise marketing and politi-
cal decisions. Game is played in periods. Each period equals to a week in
real-life. For every period parties have to make decisions about their politi-
cal statements and distribute limited funds to several marketing channels.
Special computer program is used to generate situation in every period.

4. Survey

Hypothesis. H1 — Students will rate active-like methods as more attrac-
tive than passive like methods. H2 — Students will rate active-like methods
as less effective than passive like methods. H3 — Simulation will be rated as
the most attractive method.

Methodology approach — Five widely used in Lithuania teaching meth-
ods (Lectures, Practical exercises, Seminars, Classroom discussions and
Paper writing) were identified. Face-to-face sessions of computer-based on-
line simulation EcoSim Adam or EcoSim Elections were used to introduce
“Simulation games” method to the respondents. Online questionnaire with
two Likert-like questions about each of 6 teaching methods was prepared:

e [n your opinion, how effective is such kind of activity? (1 — “least ef-
fective”, 5 — “very effective”)

e How attractive is such kind of activity to you? (1 — “not attractive”,
5 — “very attractive”)

20 | TARPTAUTINE MOKSLINE — PRAKTINE KONFERENCIJA



Table 1. Results of student survey, 2008

Lecture
Practical
exercises
Seminar
Discussion
Paper
writing
Simulation
game

Effectiveness 2,600 3267 3,067 3200 2,633 2,833
Attractiveness 2,567 3,100 3,100 3,600 2,700 3,733

Results. Table 1 presents the results of the first survey carried out in
2008, using EcoSim Adam game. The ratings displayed are calculated as
arithmetical average of Likert scale results. As table shows, students evaluated
Practical exercises as the most effective method of teaching (rating 3.267),
with classroom discussion (3.200) in second place and Seminar (3.067) 3.
The most ineffective method is considered to be Lecture (2.600) and Paper
writing is very close with rating 2.633. Simulation lies in the middle with
rating of 2.833.

Simulations are considered to be the most attractive (rating 3.733),
Classroom discussion (3.600) comes second. Lecture (2.567) and paper
writing (2,700) received worst evaluations, while Seminar and Practical
exercises are in the middle, both with rating of 3.100.

As we can see, hypothesis H1 is supported by the results, all active-
like methods being rated more attractive than any passive-like method. H3
hypothesis, is also supported, simulation being rated the most attractive
method. H2 hypothesis, on the other hand, is not supported at all — lecture
and paper writing are rated as the least effective methods of teaching.

Table 2 presents the results of the second survey carried out in 2010,
using EcoSim Elections game. The ratings displayed are calculated as
arithmetical average of Likert scale results. As table shows, students
evaluated Simulation games as the most effective method of teaching (rating
4.154), with classroom discussion (3.923) in second place and Seminar
(3.462) 3. The most ineffective method is considered to be Lecture (2.769)
and Paper writing is fairly close with rating 3.00. Seminar lies in the middle
with rating of 3.462.

Simulations are also considered to be the most attractive (rating 4.462).
Classroom discussion (4.154) comes second. Paper writing is rated the least
attractive (2.385) and lecture is considered not much better (3,154), while
Seminar and Practical exercises are in the middle, with ratings of 3.538 and
3.846 respectively.
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Table 2. Results of student survey, 2010
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Effectiveness 2,769 3,769 3,462 3923 3,000 4,154
Attractiveness 3,154 3,846 3,538 4,154 2,385 4,462

As we can see, second survey confirms the findings of the first survey.
Hypothesis H1 and H3 are supported by the data, while hypothesis H2 is not.
H2 hypothesis, on the other hand, is not supported at all — lecture and paper
writing are rated as the least effective methods of teaching.

Discussion. The main weakness of this study is low number of respondents
(30 respondents in 2008 survey, 53 respondents in 2010 survey). Also, as
participants of the study were volunteers rather than randomly chosen thus
reliability of the study can be questioned. Another weakness is that the
respondents may have had differing experiences with the techniques.

Attention should be drawn to the general increase of ratings of all
teaching methods in 2010 survey. We see several possible reasons. Firstly,
weaknesses, mentioned above, particularly low number of respondents and
their differing experiences with the techniques. Secondly, reform of higher
education system was carried out in Lithuania in 2009 and this might have
increased overall evaluation of the education system, and the methods
themselves.

Another noticeable difference between datasets is sharply better valuation
of effectiveness of simulation games (from 2,833 to 4,154 rating points).
Following reasons factored into this increase. Firstly, a different simulation
game was used for presentation of the method and we had more experience
when creating it. Secondly, part of the increase should be attributed to the

general increase of ratings, mentioned above. And thirdly, use of simulation
games as education method is increasing, thus respondents know more about
the method.

Conclusions

Despite some weaknesses, mentioned above, this study proves that
simulations are considered most attractive by at least some part of the
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students. A clear preference for active-like teaching methods over the
passive-like was also found.

Second survey after two years confirms that relative valuation of teaching

methods remains almost the same, though effectiveness of simulation is
rated noticeably higher. General opinion about all teaching methods has also
increased.
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AUGMENTED REALITY RELATED NEWS IN
INTERNET MEDIA AND FIELDS OF APPLICATION.

Stukas A.

Kaunas University of Technology

Abstract

However only during last years it achieved popularity and interest in aca-
demic science and worldwide business. This article reviews the last year of
Augmented Reality (AR). This review is made by scoping technology news
sites, using Google scholar search engine and academic digital library’s
search engines. AR is becoming more widely discussed. News portals and
social networks experience both large amount of news and users inter-
ested in AR topic. Major AR field are medicine, industrial and architectural
planning, video gaming. The interest that business giants such as Google
and Microsoft showed in AR during last year proves that is will remain “hot”
topic.

Introduction

Augmented reality is a term used in both academic and business fields.
It is not quite clear what is the future of augmented reality. It is obvious that
during last year’s augmented reality is receiving tons of attention. Media
covers the topic a lot. At the same time scientific community is ,,boiling*
with articles about AR. However there is a lack of scientific articles that
reviews the current state of augmented reality. This article tries to fill the
gap mentioned. The object of our research is the term ,,augmented reality*.
The aim of article is to review today’s status of AR. To achieve the aim three
tasks were created: define AR; search for usage of AR term in media; ana-
lyze separate fields of AR usage. The article is structured into three parts.
First present the fundaments of AR. Second — reveals the AR coverage in
internet media. Third, most extensive part — reveals the situation of AR in
various fields of its use.

1. The basics of augmented reality

The most basic way of describing AR was offered by Azuma (Azuma,
1997). He describes AR in the following way:
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e combines real and virtual

e is interactive in real time

e is registered in 3D

Paul Milgram and Fumio Kishino (Milgram, 1994) describe a continu-
um that spans from the real environment to a pure virtual environment. In
between there are Augmented Reality (closer to the real environment) and
Augmented Virtuality (is closer to the virtual environment). The dimension
of mediality was added by Steve Mann (Mann, 2002)

However despite extensive taxonomy developed, all of these interaction
are mostly called in summing up term “Augmented reality”. This article
does not differentiate the term and will use AR as umbrella term.

2. Echoes of AR in internet media and social networks.

Tech radar is a portal that seems to have all the news about some topic.
The review of last year news about AR was done. AR was associated with
McDonalds, Adidas. At least two articles were written about AR which said
that AR is going to “blow your mind” , “it will revolutionize your life”, and
it will changes the streets in 2020. MIT is revealed as doing some research
on AR. And AR is used to undress girls, software is developed that will put
“let viewers pretend to be joining porn movies”.

,Digg is a place for people to discover and share content from anywhere
on the web. From the biggest online destinations to the most obscure blog,
Digg surfaces the best stuff as voted on by our users. As the description
reveals, Digg is platform dedicated to users that are ,, WWW competent™ and
interested in technology. This could mean that it is the place where the first
news about upcoming technological events happens. The analysis of this
portal showed increased activity of AR oriented news. Activity especially
climbed during last year.

Facebook. In 2010 m. April 18 d. There were two groups called AR,
they combine more than three thousand members. The group is made out of
both developers and passionate users of AR. Three thousand members for a
technology oriented subject could be seen as high number.

Twitter is one of the most examples of today’s media. It combines the
culture of SMS with web 2.0 technologies. Its audience ranges from net-
optimists, politicians, celebrities, net-kids. A message that contains term AR
is posted at least 10 times in one hour.

Bloomberg‘s ,,BusinessWeek*, had about 30 news posted about AR since
February 2010.
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3. Various use of Augmented Reality
Advertisement

First public appearances of AR were due to its use in advertisement. The
one of the first instances were car advertisements. However recently tries
became more sophisticated and interactivity oriented. For example online
book store decided to advertise themselves by posting posters with ,,AR
codes®. Users could photo them and find ,,decoders® in internet page.

Business cards

Business cards are widely used accessory. Despite the fact that it is un-
derstood as highly standardized and traditional, some novel ways of present-
ing yourself emerge.

Augmented reality in architecture

Architectural planning is traditionally associated with drawing tools, and
recently — with Virtual reality software. However ,,in the field“ planning
existed since the beginnings of architectural planning. AR offers to merge
all of the technologies mentioned into one multimedia tool which will allow
user to have best of the three.

The idea we have mentioned is perfectly stated in the following words:
»Such real-time at-site training systems could guide inexperienced users
through complex construction operations.” And this is also true to the most
of the AR technologies. Use of are makes information easily understood.
,»The continued evolution and integration of <...> technologies will yield
systems that improve both the efficiency and the quality of building con-
struction, aintenance and renovation.* (Webster, Feiner, Maclntyre, Massie,
& Krueger)

Belcher (2008) reveals the field of AR in architecture. ,,..it [AR] is both
a folding-into and an opening-up of the virtual and the perceptual, allow-
ing for increased possibilities when thinking about the relation of form and
space, self and other, chaos and order. I have shown that a fundamental char-
acteristic of Augmented Reality is that its primary mode of interaction is
spatial.” He argues that this spatiality ,,has broad implications for both the
practice of architectural and urban design, as well as the experience of space
and place*. (Belcher, 2008, psl. 66-67)
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Visually augmented text and books

New type of books, made for AR capable tools, can be made. One of
the examples is ,,World of Mountains®. This books offers visually enhanced
experience of reading.

The ,,AR codes* are commonly used in AR because they are easily per-
ceived by low-end cameras. Text recognition is possible but requires a hard-
ware which is not used by most of the users. In a such way the number of
possible consumers of such technology i limited. However new technologies
are evolving, text recognition is being altered. Instead of using ,,AR codes*
or, high end hardware technologies, the developers offers us software that
can ,,understand* what is the text by taking into decision its form. The de-
velopers claim that ,,this method is ,,applicable to both commercially printed
documents as well as documents that are output from PC*s, <...> Paper-
Based Augmented Reality substantially improves the utility of paper. (Hull,
et al., 2007)

Collaboration-cooperation tools

The sphere of collaboration also receives some attention from AR de-
velopers. ACME (Augmented Collaboration in Mixed Environments) is a
mixed reality teleconferencing application based on Second Life (SL) and
the OpenSim virtual worlds. Augmented Reality techniques are used for dis-
playing virtual avatars of remote meeting participants in real physical spac-
es, while Augmented Virtuality, in form of video based gesture detection,
enables capturing of human expressions to control avatars and to manipulate
virtual objects in virtual worlds.

Video Games

AR has attracted a lot attention from video game developers. Howev-
er most of them are low financed such as ,,levelHead Game®, , Arhrrrr,
»Roku’s Reward®, ,,Invizimals®, ,, Ghostwire”. Most of AR games seem to
move out from interior places into outside. Despite of the fact that much of
AR video game developing is outside big businesses, there are companies
that showed high interest. ,,Project Natal* by Microsoft for the Xbox 360 is
video game platform that used AR related technologies in their advertise-
ment.
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ARt and entertainment

Big part of today’s most sophisticated technologies found their way
through act known as art. Various arts and artists found AR to be interesting
technology to play with. Augmented reality magic, 3D drawing

Industrial applications

»Industrial partners have been interested enough to start concrete project
planning negotiations, so there seems to be a bright light at the horizon for
industrial applications of Augmented Reality.” (Reiners, Stricker, Klinker, &
Muler, 1998, psl. 31) Companies such as BMW have shown interest in AR.

Medical use

Is used in Minimally invasive surgery, anatomical education, cockroach
phobia treating, laparoscopic training. The following citation sums up most
of the comments in the medicine articles that research AR: ,,A majority of
the participants were positive towards the use of AR in their work environ-
ment, and especially as a supportive tool for learning how to assemble or use
new technology.“ (Nilsson & Johansson)

Mapping, semantic tagging and information rich environment.

“SixthSense” is a wearable gestural interface device that augments the
physical world with digital information and lets people use natural hand
gestures to interact with that information. While connected to databases such
tool can visually project information about food person is buying or man he
is looking at. However such platform seems not as applicable and effective
as mobile phone based AR implementations

Layar and Wikitude are the most popular AR software for mobile phones.
(Vantroys & Barbry, 2009). Bionic Eye and Nearest Places also received some
attention. Most of popular AR applications based on mobile phones ,,display
nearby points of interest based on your location“. (Johnston, 2010).

The software mentioned restricts user to ,,reading” geographically tagged
information, and allow only geographical tagging. However technologies
are made that allow users to ,,mark™ objects instead of abstract locations.
He is a quick definition of one of them. ,,This interface allows the user not
only to browse tags associated with objects of the reality perceived through
the camera, but also enables to use the mobile to link media to objects, ena-
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bling the labeling of things at different altitudes and situated not necessarily
in the vicinity of the user.” (de-las-Heras-Quiros, Roman-Lopez, & Calvo-
Palomino, 2010)

Some other types of approach are also developed. ,,Marauders Light”
application that allows users to project the position of their friends onto
a paper-based map in their environment. (Lochtefeld, Schoning, Rohs, &
Kriiger, 2009)

AR drew attention from today’s mapping giants Microsoft’s “Bing maps”
and Google’s “Google earth”. ARSights is a tool that will allow users to
visualize Google Earth 3D models using augmented reality. TwitARound is
an augmented reality Twitter viewer on the iPhone 3GS. It shows live tweets
around your location on the iPhone’s screen. You can see where the tweet
comes from and how far away it is.

However both Google and Microsoft are not just passive receivers of
AR. Both companies actively develop AR technologies develop maps that
are more like real time communication of environment, and not mere repre-
sentation. ,,SoftPedia.com* reports that Microsoft aims to develop 3D im-
age of world by fusing 2D photos with their Photosynth technology. So the
future of mapping is closely related to augmented reality. It is so in the two
following way. The communication of real-time visuality and user oriented
on-screen information. Google use online cameras for modeling and com-
municating real time events in “Google Earth”

Conclusions

Augmented Reality is highly ambiguous term. Its use in academic circles
and popular spheres differs widely.

AR is intensively discussed in the “tech radar”, “bloomberg’s” “Busi-
nessWeek”, “Facebook”, “Twitter”. The number of times AR is mentioned
was rising during last year’s.

Mobile phones became the prime platform for AR software. ,,Apple‘s*
»Iphone” and ,,Google‘s* ,,Android“ are mobile phones which drew most
attention from AR software developers.

AR technologies must be taken seriously because it drew attention from
companies as ,,Google” and ,,Microsoft”. ,,Google Earth* and ,,Bing maps*
are using AR technologies. ,,SPRXmobile‘s” , Layar” and ,,Mobilizy‘s*
»Wikitude“ are the leading developers of mobile phone AR software.

The most prominent fields of AR are: medicine, industrial and architec-
tural planning, mapping (geotagging), gaming and art. Advertisement and
publishing were not successful at utilizing AR medium.
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BIOFEEDBACK MULTIMEDIA

Vaskevicius E., Dukauskas M.
Vytautas Magnus University

This entails creating user experiences that enhance and extended the way
people work, communicate, and interact. Now that it is widely accepted that
human computer interaction has moved beyond designing computer systems
for one user sitting in front of one machine to embrace new paradigms. New
human computer interface units covers a wide range of haptic, motion cap-
ture devices. Most of the devices consists of large components and are not
usual to use in everyday. The user wears a head-mounted display, which
provides the virtual reality. Sometimes the users can touch the virtual ob-
jects, using real object props, or computer generated force feedback devices.
The converging combination of sight, sound, touch, and sometimes taste
and smell gives a uniquely compelling experience of “being there” in virtual
world. The essence of immersive virtual reality is the illusion it gives user
that they are inside the computer-generated environment, as if it is a place
they have gone. Because of this props the virtual reality is used in medicine,
post traumatic stress disorder (PTSD), therapy for phobias. Some new prob-
lems have been appeared after the long term 3D virtual game paying. A lose
of identification and personal definition has been observed after massively
multiplayer online games playing. In the Massively Multiplayer Online
games (MMOs), which are described in a number of chapters in this vol-
ume, players get to design the appearance of their avatar that moves through
the 3D virtual game. In many of these games, there are very few constraints
for avatar creation and with the drag of a slider bar players can control their
identity — height, weight, age, and even species.

We have created a few feedback devices to get more precise information
about the user’s emotional status. The method allows to control user’s (pa-
tient’s) emotional status and can be used widely.

The EEG signal must be analyzed to be able to recognize user (patient)
emotional status. EEG waves can also contain short-term transient waves
known as event-related potentials (ERPs), which reflect a singular experi-
ence associated with an external stimulus. This causes a small voltage fluc-
tuation within the EEG wave. Although frequency analysis allows the recog-
nition of the general state of mind, it does not allow recognition of specific
mental tasks. It’s therefore enough to define emotional status.
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User with the Bluetooth EEG reading
device
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EEG signal and the frequency analysis

2Alpha 7.5-13Hz Alpha waves are associated with relaxa-
tion. The amplitude of alpha waves ranges between 10 and 50 mV.
Beta 13-40Hz Beta waves are associated with alertness, arousal, prob-
lem solving, and concentration. Beta waves are fast but low amplitude.
Delta 0-4Hz Delta waves are associated with deep sleep. They are a high-am-
plitude, low-frequency wave, and are generated by the lack of processing by
neurons. Delta waves can also be found when examining a comatose patient.
Theta 4-7Hz Theta waves are associated with sleep, but can also
be associated with anxiety, epilepsy, and traumatic brain injury.
Mu 7-11Hz Mu rhythms are associated with the motor cortex, and can be
used to recognize imaginary motor movement.

We use the Fourier transformation (FT). The sequence of N complex
numbers x, ..., x,_ is transformed into the sequence of N complex numbers
X, ..., X, by the DFT according to the formula:

N—-1

2w

—2miy,
X;C=E:1:ﬂ_e N E=0,.

n=>0
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2m
where i is the imaginary unit and € ¥ is a primitive N’th root of unity.

With the use of certain sounds we can easily entrain a persons brain-
waves to a certain frequency which corresponds to a certain mental state.
A sound pulse will cause a cortical response in the brain of a listener at the
same frequency as the sound wave. When the brain is given a continual
beat of the same frequency sound it will automatically become entrained to
that beat and the individual will be lead into the state of consciousness that
corresponds to the frequency. We can also cause entrainment by modifying
sounds such as music by small amounts so that the changes in the music are
almost inaudible but which still entrain the brainwaves of a listener. The
same way we may attract the user by virtual environment.

The test device was created to control virtual object using the user’s
physical motion. The system represents the wireless 3D electronic acceler-
ometer and signal analyzing software.

The user affects the virtual butterfly by the 3-axis accelerometer
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MOZE/Ib OLUEHKU AQFE3OHHOW MPOYHOCTHU
YNAKOBOYHbIX KOMBUHUAPOBAHHbIX MATEPUAJIOB

Bopucosa A.C., Bapeno J1.I., Kono3osa O.A.
OMCKUI rocyfapCcTBEHHbIN TEXHUYECKUIA YHUBEPCUTET

PaspabotaHa mopesnb OLEHKM afre3MOHHOW MPOYHOCTU YMNakoBOUHbIX
KOMOUHMPOBaHHbIX MaTepuanoB Ha OCHOBe anioMuHueBoin donbru. C
MOMOLLbl METOAOB MaTeMaTNYeCckoro MOAeNNPOBaHUA yCTaHOBMIEHA 3a-
BUCUMMOCTb aAre3nOoHHON MPOYHOCTY KOMOVMHMPOBAHHOTO MaTepuana ot
PeXMMHbIX NMapameTpoB NpoLecca KallvpoBaHNA MPU UCMONb30BaHUN B
KauecTBe agresuBa Knes.

KoMOuHIpOBaHHBIE MaTepUaTbl HA OCHOBE AJTFOMHHHCBOW (OJBIU HC-
MTONTB3YIOTCS TSI YIAKOBKH IMHUIIEBBIX MPOIYKTOB U OTIIMYAIOTCS TaKUMHU
JIOCTOMHCTBAMH, KaK HEMPOHHUIAEMOCTh Ul OAKTEpHid, BBICOKAss KOPPO-
3WOHHAs, TEIIO- U BIArOCTOMKOCTh, apOMaTO- M Ta30HEIPOHHUIIAEMOCTD,
CIIOCOOHOCTh OTpa)kaTh CBETOBBHIC JIy9W M COXPAHATH 3aJaHHYIO (opMYy,
CTOHKOCTh K YyHapHBIM Harpy3KaM, COIPOTHUBJICHHE CTApPCHHUIO, YIOOCTBO
YTHIU3AIUH, BO3MOXXHOCTh HAHECCHUSI MHOTOKPACOYHOM ITeYaTH.

BaxxapiM TpeOOBaHUEM TIPU UCTIOIH30BAHUN KOMOMHUPOBAHHBIX YIIAKO-
BOUYHBIX MaTE€PHAJIOB SBJSICTCS BBICOKAS aJrC3WOHHAS MIPOYHOCTH COCTUHE-
HUS aIFOMUHUECBON (QONBru v OymMaru. AJNre3MoHHasl MPOYHOCTH HE BCErna
orpenessieTcss KaYeCTBOM U TOJNIIMHON UCXOIHBIX MAaTepPHAIIOB, HO 3aBHCHUT
OT TMPUMCHSIEMOTO ISl COCIUHCHUS KJIes U PSIKUMHBIX MapaMeTpOB IPO-
mecca KalMpoBaHus.

YcTaHOBIIGHHE ONTHMATIBHBIX COCTABOB W ITAPaMETPOB OTBEPIKICHHS
JUTS. TIOYYCHUSI CBOWCTB, VIAOBICTBOPSIIOIINX MPEIbIBISICMBIM TPEOOBAHU-
sIM, SIBIISICTCSI BEChbMa TPYIOEMKOH paboToii. Mcmonp30BaHHEe METONIOB Ma-
TEMATHICCKOTO MOJCIUPOBAHUS I STUX IIETICH MO3BOJSICT 3HAYUTEIHHO
YOPOCTHTh pEIICHUE TIOCTABICHHON 3a/1auu.

Lenpro JaHHOTO WCCIICMTOBAHUS SIBIIICTCS pa3pabOTKa MOICIH M YCTa-
HOBIICHUC 3aBUCHMOCTH aJI€3HOHHON MPOYHOCTH KOMOMHHPOBAHHOTO Ma-
TepHaa Ha OCHOBE aJIFOMUHUECBON (DOJBTH OT PEKMMHEIX TApaMETPOB TIPO-
mecca KalMpoBaHus.

OOBEKTOM HCCIIEIOBAHUS SIBIISICTCS] KOMOMHIPOBAHHBIA MaTepPHAIIBI ClIe-
IYOIETO COCTaBa: aTfoMHHHEBas (oibra msrkas otoxokerHas mo ['OCT
745-79 / xneeBas xommosunmsa / Oymara juisi xKammposaHus Sappi Leine
Silk.
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Jiist mocTpoeHHsT MOJENM OLEHKH aJr€3MOHHON MPOYHOCTH KOMOWHH-
POBAHHOIO MaTepHaja B KaueCTBE BapbHUPYyEMbIX MapaMeTpoB Ipoliecca
KalllpoBaHUsl BBIOPAHBI TOJIIMHA HAHOCHMOTO KJIEEBOTO CIIOS U PEXKHUM
€ro OTBEPXK/JCHUS, KaK OKa3bIBAIOIINE HAHOOJIbIICe BIUSHAE HA KOHCUHBII
pe3yabraT. PexuM oTBep KIeHUS HCIIONIb3yeMOll Ki1eeBO KOMITO3UIUY SB-
JIIeTCSl OTHOCTYIEHYAThIM IpolieccoM ¢ TeMmeparypoil T 1 BpemeHem t B
Ka4eCcTBE BO3MOXKHBIX MEpeMEHHbIX. [Ipu MpoBeeHnH Hccae10BaHUs TeM-
reparypa OTBEp:KJIeHHUs1 BapbupoBaiiack B npeaenax ot 20 go 130°C, Bpemst
orBepxaeHus - oT 0,1 1o 8 4, TonuuHa kiaeeBoro cios ot 0,1 10 10 MrkM.

MareMaTuueckoe MOJEIUPOBAHUE MTPOIECCa KAIIMPOBAHUS BBITIOTHEHO
Ha OCHOBAaHUM IIEHTPAJIBHOTO KOMIIO3UIIMOHHOIO KBa3u-J[-onTHMalbHOTO
nana Xapwu (H,,) no nonypenyuke 2*' (OK: =X X_X.) ¢ 4icI0M ONBITOB
N = 100 n nepemennbiMu: X — TEeMIEpaTtypa OTBEPKICHUS, X, — BPEMs
OTBEPKIEHHUS; X, — TOJIIHNHA KIEEBOTO CIIOS.

B kauecTBe ()YHKIHMU OTKIIMKA BBIOPAHBI MIPEICIIBI IPOYHOCTHU MIPH Pac-
sokeann (TOCT 18299-72) koMOMHMPOBAHHOTO MaTepHala, OJy4YeHHOTO
C NMPUMEHEHUEM DPA3IMYHBIX PEXHMMOB KammpoBaHus. Ocoboe BHUMaHHE
YIETIEHO NOBEPXHOCTAM YPOBHSI Uil 3HAYCHUH NPEAEIOB npouHocT Y =4
kr/cm?’, ¥ =5 kr/em?, V =6 kr/cm?,

ITo skcnepuMEHTaIbHBIM JAHHBIM C MOMOIIBI0 METOAA HAUMEHBIIHX
KBaJIpaToB IOJy4YeHa OlleHKa KOdQPUIMEHTOB perpeccuu st PyHKIUH OT-
kmka V..., Y .

ITockonbky MpoBeIEHHBIN IKCIEPUMEHT HE AaBajl BO3MOXKHOCTHU MOIY-
YUTh TOUHYIO OLIEHKY AMCIEPCHU BOCHPOU3BOJUMOCTU (S; ) U mpoBecTH
KOPPEKTHBIH aHaJ M3 CTaTUCTUYECKOH 3HAaUMMOCTH KOA(P(UIMEHTOB perpe-
CHH C NOCIEIYONEeH OIIEHKOM aeKBaTHOCTH CTaTUCTHYECKHU 3HAUUMON MO-
JIeITH, JUTSE BBIOOpa HAaMTydIleil perpeccuu ObUT HCIOIBb30BaH METO/I aHAIN3a
OCTATOYHBIX CYMM.

CyTb MeTOofa 3aK/II04aeTcs B IOCTPOSHUH PsAAa KOHKYPHUPYIOIUX MOJie-
JIeH IS KaXI0M (DYHKIUU OTKITMKA, HAIIPUMEP, ITOCIICIOBATCIIEHBIM BKITFO-
YCHHEM B MOJICIbh K03(D(UIIMEHTOB, YOBIBAOIIUX MO A0COIFOTHOW BEIAYH-
He. J{st kaXkaoi MOZIeTIH BBIYUCIICHO:

- OCTaTouyHasl CyMMa KBaJpaToOB

i ~

Sozcm =Z(yi _yi)z s

i=l
e ;- CpelHee 3HAYCHUE CBOICTBA B i-i TOUKE;

yi - BBIYUCJICHHOC I10 Z[aHHOﬁ MOICIIN CBOICTBO B 3TOU TOYKCEC,
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- OLCHKa AUCTIEPCHUU HCAACKBATHOCTU

2
S p—— Saf/ s
Heoo N—-«

€ O— YHCJIO BKIIOYCHHBIX B MOJCIIb KO3(1)(1)I/II_II/ICHTOB perpeccun.

ComitacHo METOY B KaUCCTBE Hanﬂqueﬁ MMPUHUMACTCA MOJECJIb C MUHU-
MaJIbHBIM 3HAQYCHUEM NUCIICPCUU HCAACKBATHOCTH HA Y4aCTKE yCTOI‘/lILII/IBOFO
CHIDKCHHS OCTATOYHOM CYMMBUI. ,Z[J'IH Haunquei/i pereCCHOHHOﬁ MOACIIN,
HCIIOJIb3Yyd

2

SHEG b
Felmmcr, [P,

OLIEHUBAETCSI YPOBEHD JUCIEPCUU BOCIPOU3BOJUMOCTH, IIPU KOTOPOM
3Ta Mojieslb Oy/IeT ajieKBaTHa JUls 3a/laHHoro P

2 2
S_F - Sﬁeab

/E,

Ilo pe3yiibTaTaM NPOBCACHHBIX PACYECTOB B Ka4YC€CTBC Moaeneﬁ IMpUHA-
THBI:

$5=983+13X, +28X, +33X, +72X, X, +27X, X, -
48 )?2 ij + 7,6 lez + 6,8 szz -35 X’f (Momens agexBatHa a1 P,=0.95
npu S; >98.4)

$,=762+31X, +22X, -34X, +54X X, +47X, X,-

2,6 X/z Xj + 14,7 1‘?12 -2.1 )}22 +1.5 zi}f (mogzens amexBatHa 1 P,=0,95
pH SJE 243.5)

Jy=621-45X, +32X, -24X, -57X, X, +49X, X,-
4.8 sz /?(;3 - 7,6 )?12 + 2,2 szz -3,5 1?32 (Momens amexBatHa 11 P,=0,95
pH SJE 2560,7)

AHanuTH4ecKas HHTEPIPETalns MOMyYCHHBIX yPaBHEHUS TPECTABIIA-
€T Ollpe/ieJIEHHbIE TPYAHOCTH. bosee npocToil u HANIAHOM sBIIIETCS Ipa-
(mueckast HHTEPIPETALHS PE3YIbTATOB, KOTOPAsi CBOJUTCS K IMOCTPOEHHIO
¥ aHamM3y 06beMHBIX Guryp ) = f(X » X,,...X ) C IOMOIIBIO TOBEPXHOCTEN
YPOBHSI.

Ha puc.1-3 mpuBenens! rpaduku MOBEepXHOCTEH YPOBHA [UIA 3HAYCHUI
npeziena npounocTH Y =4 kr/cm?, ¥V, =5 kr/cm?, Y =6 KI/cM*> COOTBETCTBEHHO,
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nocTpoennsle B koopaunarax (log, X, X,, X,) NIpy pasiuuHbIX PEKUMHBIX
rapamerpax Ipolecca KallupoBaHUs allOMUHUEBOH (oibru Oymaroi, rie
X, —Temneparypa orBepxaenus (°C), X — Bpems orsepskaeHus (1), X, — Toi-
ILIMHA KJIeeBOro ciiost (MkM). [ HanIsiIHOCTH NpeICTaBIeH s HH(pOpMaIn
BBINIOJIHEH MEPEXO]] K JIorapu)MUIECKOH IKane 1y nepemenHoi X,

Amnanu3 rpaduka NOBEPXHOCTH YPOBHS ISl 3HAYEHUSI IIpejiesia MPOYHO-
ctu Y =6 kr/cm” (puc.1) mokasa, 4To p¥ yMEHbIIECHUH TOIIHHbI KIIEEBOTO
CJIOS M BPEMEHHU OTBEPIKJCHHUS TEMIIEpaTrypa OTBEP KACHUS YBEIUUMNBACTCS,
4TO HE OKA3bIBAET BJIMAHHMSA HA 3HAYEHHE Npejiena pouHocTH (Y =const).

TenpeHMs yBeIMUEHHs TEMIIEPATYPbl OTBEPIKJICHHUS [TPU YMEHBILICHUN
TOJILIMHBI KJIEEBOTO CJIOSl U YMEHBIICHUH BPEMEHH OTBEPIKJCHUSI COXpaHs-
eTcs ¥ Ha rpaduke MOBEpXHOCTH YPOBHS [UIsl 3HAYCHUSI IIPeJieia MPOYHOCTH
V=5 kr/cm® (puc.2). [Ipeaen npo4HOCTH paBHbIi 5 KI/cM* I0CTUraeTcs npu
MEHBIIMX 3HAYEHUAX TEMIEpPaTyphl OTBEPKIEHHS, yeM Hpu Y =4 Kr/cm?,
YTO BHUJIHO M3 COIOCTABJICHUs IpaMKOB, PE/ICTaBICHHBIX Ha puc. 1-2.

I'padyk MOBEPXHOCTH yPOBHSI, IPEICTABICHHBIH Ha pUC.3. TOKAa3bIBACT,
YTO MPEes IPOYHOCTH 4 KI/CM? TOCTHTaeTCs C HAMMEHBIITUMH 3HAYCHUSAMH
napaMeTpoB pexuMa mporecca kammposanus X, X, X,. Ilpu ymenbuie-
HUH TOJIIMHBI KJIEEBOTO CJIOS M BDEMEHH OTBEPIKJICHHS TEMIIepaTypa OTBEp-
JKJICHHSI YBEJIMUMBACTCS, YTO HE OKa3bIBACT BIIMSIHUS Ha 3HAYCHUE Ipejiernna
HOPOYHOCTH Y =const.

CoswmerieHne rpaguKkoB HOBEPXHOCTEH YPOBHSI TPU 3HAYCHUSX Mpejesia
npoyHocTd Y, Y., V. NpeACTaBIeHo Ha puc. 4, U3 KOTOPOTO BUJHO, YTO
rpa¥Ky OBEPXHOCTEH YPOBHS HE MMEIOT OOIIUX TOYEK B 00IaCTH U3Me-
HEHMSI TIEPEMEHHBIX, YTO COOTBETCTBYET Pa3IMYHBIM yCIOBHUSIM IPOTEKAHUS
rporiecca KallupoBaHus. B naHHOW 007acTH NMpU OJMHAKOBBIX PEKUMHBIX
rapamerpax HaOJIoJaeTcsi BApbUPOBAHHUE MPEIEIOB IPOYHOCTH OT 4 10 6
Kr/cm?.

log X,

Puc. 1. I'pagpux nosepxrocmu ypoens gynxyuu omxauxa npu Y,
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Puc. 2. I'paux nosepxnocmu yposus gynxyuu omxauxa npu Y,

log,X,

1w
-

b

Puc.3. I'pachux nosepxrnocmu ypoens @ynxyuu omxauxa npu Y,
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°

Puc. 4. Coemewenue epagpuros nosepxnocmeil ypoeHs hyHKYuU OMKIUKA
npuV, V,V,

Taknm o0pa3om, ycTaHOBIICHA 3aBUCHMOCTbH aJII'€3MOHHON MPOYHOCTH
KOMOWHHMPOBAHHOTO Marepualia Ha OCHOBE aJIOMUHHEBOH (OJIBI'H OT pe-
KUMHBIX TIapaMeTpOB Mpoliecca KallMpOBAaHUs, ITOCTPOCHA MareMaTHde-
CKasl MOZIEIb OL€HKHU aIr€3UOHHON MIPOYHOCTH.

ITo naHHBIM IPOBEIEHHBIX UCCIETOBAHNUN BBISIBIIEHO, YTO ISl TOJIy4EHUS
KOMOWHHUPOBAaHHBIX YIAaKOBOYHBIX MaTepHalloB HA OCHOBE aJTIOMHUHHEBOH
(orpru ¢ paccMarpuBaeMoil B paboTe CTPyKTypOH M COCTaBOM OINTHMAJb-
HBIM SIBJIIETCSL PEKUM OTBepakJeHus npu temneparype T=60°C B TeueHue
ofHOTO Yaca (t = 14) mpu TOJIIMHE KJICEBOTO CJIOsT 1 MKM, KOTOPBIH MO3BOJIS-
eT HOJYYHUTh POYHOCTh KJIEEBOTO COCTUHCHHS HE MeHee 4 Kr/cM?.

YcTaHOBIIEHO, YTO TIpeAea NPOYHOCTH KOMOMHHPOBAHHOTO Marepuana
MOXET OCTaBaThbCsl MOCTOSHHBIM MPU Pa3JIMYHBIX YCIOBHSX IPOTEKAHHS
rporiecca KaimpoBaHHsL.

Hcnonp3oBaHue METOOB MaTEMaTHYECKOTO MOAEIUPOBAHUS JAJI0 BO3-
MOXXHOCTH HOJIYYUTh OOJBIION 00beM MH(OPMAIIMH MO 3aKOHOMEPHOCTSIM
M3MEHEHUS! aAre3NOHHOI MPOYHOCTH KOMOMHMPOBAHHBIX YITAKOBOYHBIX Ma-
TEpHUaJIOB B 3aBUCUMOCTH OT YCJIOBUH UX MOJy4YE€HUS M YCTAaHOBHUTH ONTH-
MaJbHbIE TapaMeTPbl TEXHOIOTHUYECKOT0 MPoLiecca KallupOBaHuUs, KOTOpbIE
o0ecrieunBaroT HaeKHOCTh PAOOTHI COSANHEHNUS ITPH BO3ACHCTBUHN pa3iiny-
HBIX (DaKTOPOB.
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THE MODEL FOR EVALUATION OF ADHESIVE DURABILITY OF
COMBINED PACKAGING MATERIALS

A.Borisova, L. Varepo, O. Kolozova
Omsk State Technical University

The model for evaluation of adhesive durability of combined packaging
materials made of aluminum foil is developed. The dependence of adhesive
durability of combined packaging materials on the kaschiering mode with
the usage of adhesive material is revealed by means of the mathematical
modeling techniques.
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DIGITAL FACE OF PAPER MEDIA: A REVIEW OF EXAMPLES
OF CYBERSPACE PRESENCE

Liuiza A.

Kaunas College, NGO ,Enterprise Initiative”; Kaunas University of
Technology

Jakimavicius R.
NGO ,Enterprise Initiative”, Kaunas University of Technology

Introduction

Internet is a very rapidly growing communication channel - it is estimat-
ed that Internet traffic doubles every year. Over a period of 10 years (2000-
2009) number of total internet users has increased almost 400 percent and
now amounts to 1,8 billion users worldwide — 26,6 percent of total world
population. In more developed regions, such as North America, Australia/
Oceania and Europe, more than half of the population is using the Internet.

Historically, rise of new communication channels meant creation of new
media industries — radio, television — as channel itself required significantly
different content. This is not exactly true in case of the Internet, as it is
perfectly capable to the same content of print media, radio and television in
digital format. Digital versions of that content are often more convenient to
access, so demand for such digital content rapidly increases, and reluctance
to deliver such versions can result in wave of illegal creation and distribu-
tion of digital copies, called piracy. This is a big problem in music and film/
television industry at the moment.

Thus increasing popularity of digital content forces publishers of tra-
ditional print media to make some kind of decision about their cyberspace
presence. Digital platform might be used several ways — as simple tool to
represent and promote print version, an additional distribution channel, or
even as separate business.

Goal of the research: to review several examples of print media’s cyber-
space presence decisions, illustrating different possible courses of action.

Research methods: systematic and logical analysis and synthesis, theo-
retical forecasting, empirical investigation.

Purpose This article addresses the issue of cyberspace presence deci-
sions for print media publications. Purpose of the review was to analyze
several possible courses of action outlining their pros and cons.
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1. Classification of cyberspace presence decisions

There is an infinite amount of possible solutions to the cyberspace pres-
ence decisions. They can be examined from several different perspectives.

Free vs Paid. One of the most important decisions when creating your
digital version is to choose between free and paid content models. Internet
has strong tradition of free content — Internet users are used to freely ac-
cessible ad-supported websites, thus free ad-supported content model is the
most widespread. On the other hand, success of iTunes shows, that people are
prepared to pay for certain content, if an easy way to do that is presented to
them. Research shows, that about 20 % of internet users have paid for content
or services on the Internet and this number is increasing rapidly (Vorhaus,
M, 2007). On the other hand, recent initiatives to build paywalls for sites of
News Corp. met quite a big opposition, so evidently it is easier to start with a
paid content model, than to switch from ad-supported to paid contend.

Content. Another big question is how many content to make available
digitally. This could be sneak previews, teasers snf trailers — short snippets
of the real content, designed to increase interest, and to encourage sales of
print copy.

Another course of action is to present full digital copy of your print con-
tent. This way reader is allowed to choose a most suitable way for him to
view your content, but digital copy of the publication is directly competing
with the print copy.

Internet can also be used as a medium to deliver bonus material — extra
photos, graphs, video clips, etc. This is especially useful when space in print
is tight, or bonus material is not suitable for print — audio files, video clips,
software downloads etc. This way digital content acts as added value to print
content.

Digital and print versions of publication can also act as supplements. In
this case digital version should be filled with original content. We often see
this model in case of daily newspapers. Their websites (news portals) often
contain a lot more messages, than print version. Websites can act more dy-
namically, present freshest information, while print copy concentrates more
on analysis.

Platforms. Cyberspace is a very rapidly changing environment. Mere 5
years ago print publication had two main ways to go, if they decided to go
digital — create a website, or make a PDF copy. Today, however, possibilities
are much broader. Website and PDF choices still stand, but there are a lot
more alternatives. Rapidly growing base of mobile internet users means a
special mobile site to be considered. Increasing popularity of smartphones,
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particularly iPhone/iPod Ttouch and the new iPad, makes specialized ap-
plication for that platform a reasonable choice. Involvement in social net-
working — Facebook, Twitter etc. is also advisable, as it helps to build brand
recognition and following.

2. Examples of cyberspace presence

In practice, there are a lot of different models and solutions used. Here
we will review some international and Lithuanian examples.

National Geographic. This journal has a big presence online — they
have extensive website, Facebook fan page with almost 1 million of fans,
they have, active Twitter, YouTube and all sorts of social bookmarking ac-
counts. The website is free access, supported by advertising and online shop.
They also have separate mobile version of the website and some applications
for the iPad platform. By all means it is an example of extensive cyberspace
presence, where a mixture of free ad-supported and paid content models is
used. Digital and print versions of publication act like supplements, helping
each other sales and brand recognition. Multiple platforms are used.

There is one particular part of National Geographic online product scale,
which we would like to point out. It is a publication with rich, 120 year long
history and that means they have an extensive archive of previous issues.
More over their content has a big permanent value — it does not get outdated
or irrelevant with time. It would be quite difficult to sell printed copy of such
archive, because of its size, but digital copy of all issues, packed together
with some functions like reading lists and geographical index of articles is
a very attractive item.

Verslo Zinios. Lithuania’s most reputable business newspaper has a dif-
ferent solution. This publication also has extensive archive of more than
250.000 texts concerning Lithuanian economy and business. At the moment
this archive is freely accessible through their ad-supported website vz.It.
This website also serves as news portal, where all news are reported rapidly.
Since the launch vz.It was free access ad-supported service, but now they
require users to register and log in to read more than three articles a week.
Registration is free at the moment, but CEO of the company has indicated in
public, that making vz.1t a paid service is considered.

Newspapers print version is leaning to be more analytical and investiga-
tive, not just reporting news. Content of these texts is also available online,
but it is a paid service, provided under different domain — verslozinios.lt. In
this website they use special software to simulate look of a paper publica-
tion.
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Kelias. This Lithuanian magazine is quite exceptional for using mobile
technologies to deliver bonus material. In magazine they use UpCode tech-
nology — small square barcodes, which can be photographed with mobile
phones to get extra information — photos, videos, audio clips etc.

This technology adds some interactivity to paper publication, as you can
serve multimedia content to the readers, but has one major drawback — peo-
ple have to download special UpCode software to their mobile phones, to
access this feature, and it is not commonly used in Lithuania.

Lietavih durnala o ilernelel sw.reraslaill

MOGIUTE,
BIRZOJE
uimF:iBUS
PUS
MILIJONO

EURY

Vyras.lt. There are some tries to create purely online magazines. One of
them is browser based magazine for men vyras.lt. It is built using Flash tech-
nology and simulates look and feel of paper magazine, but at the same time
tries to employ the interactive abilities of internet. Vyras.lt is free access ad-
supported project, but owners of the project also use the same technology to
deliver paid digital versions of other magazines, such as Lithuanian Playboy,
Computer Active etc.

Conclusions

Increasing popularity of digital content means publishers of traditional
print media have to make some kind of decision about their cyberspace pres-
ence.

Online presence can be used many ways — to increase brand recognition,
sales of print version of the publication, to give additional value to the pub-
lication, as alternative source of income etc.

Worst decision is not to make any digital version of your publication
because that encourages piracy, and publisher has no control whatsoever of
quality of the pirated copy.
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NCCNEAOBAHUE BJINAHNA BPEMEHU OTBEPXKAEHUA
HA MOBEPXHOCTHbIE CBOMCTBA KPACOYHbIX C/IOEB
MNPV NMPUMEHEHUWN KPACOK YO-OTBEPXXAEHUA

OmuTtpues A., Knumosa E.
MocKOBCKUI rocyfapCTBEHHbIN YHUBEPCUTET neyaTun

B Hacrosee BpeMs Kpacku YD-0TBEPKAEHUS YCIEUIHO KOHKYPUPYIOT
C TPaIUIIMOHHBIMA KpackaMH BO BceX crocobax medatd. OHHM 001amaroT
PSAIOM MPEUMYIIECTB, KOTOPBIE JIETAI0T BHITOMHBIM MX HCIIOIB30BAHHUE KaK
C TOYKH 3pEHUS BU3YaJbHBIX XapAaKTEPUCTHK OTTHUCKOB, TaK M IO MCIIONb-
30BaHUIO ATHX KPACOK B MEYaTHOM Tporecce. Bo ¢mexcorpadekoii meuarn
HCIIOTB30BaHNE KPACOK YD-0TBEPKICHUS SBISCTCS CPABHUTEILHO HOBBIM,
HO OypHO pa3BHBAIOLIMMCS HampaBieHHEM. B Toke BpeMs 3TH KpPacKH co-
BMECTHO C WX HEOCIOPHUMBIMU NMPEUMYIIECTBAMU 00JaJaloT PSAAOM Majo
HCCIIEIOBAHHBIX HEAOCTAaTKOB, KOTOPHIE MOTYT 3HAYUTEIBHO CKA3bIBATHCS
Ha KadecTBe nedatn. Oco0o cienyeT OTMETUTh MPoOJieMy B3aUMOACHCTBHUS
KpPAacKy C TOJIOKKON MM TePBBIM KPACOYHBIM CIIOEM IPH TeYaTu ¢ Hajlo-
JKEHHEM Kpacok. McciemoBaHus B3aMMOICHCTBHUS KPAcOK U TMOJIOKEK B
HACTOSIIIee BpeMs OMHCAaHbBI YK€ JOBOJBHO MOAPOOHO, a mpobieMa B3au-
MOJICHCTBHSI KPACOYHBIX CIOEB MEXIY COOOH O CHX MOp OCTaeTcs Hemo-
CTaTOYHO U3y4YEHHOM.

B nannoit paboTe caenaHa MOMBITKA H3YYEHHUS TIOBEPXHOCTHBIX CBOHCTB
KPacCOYHBIX CIIOEB, a TAK)KE N3yUYEeHUE U3MEHEHHS 3TOTO B3aMMOJICHCTBUS B
3aBHCHMOCTH OT BPEMEHH OTBEPIKJICHHS B IIEYaTHOM IIpOIIecCe.

JI7st MpoBeIeHUsT DKCIIEPUMEHTOB OBLITH BEIOpaHbI (priekcorpadckue Kpa-
ckn YD-otBepxkaenus cepun Flexocure XS. A Takyke MenOBaHHAS TIISHIIE-
Bas Oymara Galerie Art (150 r/m2). [TedaTs THMHU KpackaM¥ TPOU3BOTUIIACH
Ha (rexcorpadckoM MpOOOMEUaTHOM yCTPONUCTBE CO BCTPOSHHOHN CeKIMen
Y®-orepxaenus Flexiproof 100 UV (puc. 1). Insg noixy4eHns OTTUCKOB €
Pa3IMYHBIM BPEMEHEM OTBEPIKICHHS B XOZIC TPOBEICHHUS IKCIIEPUMEHTA W3-
MEHsIIach CKOpocTh medatu (0T 15 1o 100 m/c) mpu MOCTOSHHON MOITHOCTH
Y®-nmammsl (140 Br/ecm2).

J1 IoITyd9eHHBIX OTTHUCKOB OBIIH OIpEeNIeHBI ToKazaTenu ko3hduin-
€HTa Mepexo/ia P! TeYaTl C HaJOKEHHUEM KPACOK, a TAKXKe MMOBEPXHOCTHO-
TO HATSHKEHUS

PesynbraTs! uccnenoBaHus mepexona Kpacok MU TeYaTd ¢ HaJOKEeHH-
em (tabmuna 1), Ha MepBBIN B3I HE MPOTUBOPEYAT U3BECTHOMY H3MEHE-
HUIO K03 UIIeHTa Iepexo/ia KPacKy B 3aBUCHMOCTH OT CKOPOCTH TEUaTH.
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Puc. 1. @rexcoepagpckoe npoboneuamnoe ycmpoiicmso Flexiproof 100 UV

JleHiCTBUTENBHO, C YBETMUCHUEM CKOPOCTH IeuaTd K03()(GUIMEHT mepexona
rajiaet.

Tabnuya 1. Koapghuyuenm nepexooa Kpacku npu neuamu ¢ HaioiceHuem

Mepexon Kpacku, %
Cropocrb nedaru MypnypHasa+ Kentasa+ entaa+
V, M/MUH
lonybas lfonybas MypnypHasn
15 93 99 90
20 95 98 88
40 88 92 85
60 86 88 83
80 83 87 76
100 72 81 73

OnHaxko, Ha puc. 2 npuBeeHbl MUKpodoTorpadur NOBEPXHOCTH OTTH-
CKOB, Ha KOTOPBIX HAOJIIOAeTCs MOSIBJICHUE MUKPOITPOKOJIOB Ha ITOBEPXHO-
CTH BEpXHEIl KpacKku, MpUYeM C YBEJINYCHUEM CKOPOCTH IeyaTH, TO eCTh C
YMEHBIICHHEM BPEMEHH OTBEPXKACHUS, KOTMYECTBO U pa3Mepbl MUKPOTIPO-
KOJIOB YBEJTMUMBAIOTCS. UTO €CTECTBEHHO BIMSIET HA TIOKA3aHUS ICHCUTOME-
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Tpa. Takum o0pazoM, CHIKEHHE KOAPPUIIMEHTA NTepexoaa KPacku, MOKET
OBITH CBSI3aHO HE TOJIKO C YBEJIMYECHUEM CKOPOCTH IeUaTaHusi, HO U C U3-
MEHEHHUEM YCJIOBUIT OTBEPIKICHHS HUJKHETO KPAaCOYHOTO CIIOS.

15 m/Mun 20 m/vuH

40 m/MHHE 60 M/MHEH

80 v/vuH 100 M/vuE

Puc. 2. Muxpogomoepagpuu nosepxnocmu ommuckos, noay4enHbix npu pasnuiHoMm
epemenu omeepacoenus (Hanodxcenue kpacok Kenmasa+IIypnypuas)

[IprunHy MOSBICHUS MHKPOIIPOKOJIOB Pa3yMHO HCKAaTh B M3MEHCHHH
TTOBEPXHOCTHBIX CBOMCTB KpPAacOYHBIX CJIOCB B 3aBHCHMOCTH OT YCIIOBHH
OTBEepXkJIeHHs. B mepByto odepeb HEOOXOAMMO PACCMOTPEThH IMMOBEPXHOCT-
HOE HaTsDKCHHE CIIOEB.

HVccnenoBanus MOBEPXHOCTHOTO HATSDKEHUSI KPACOYHBIX CIIOEB IPOBO-
JWITHCh 0 MeToay L{cMaHa, KOTOpBIH 3aKiItodacTcs B ONpEICICHUH KpH-
THYECKOTO TOBEPXHOCTHOTO HATSDKEHMS MyTEM M3MEPEHHsI KpPacBOTo yIia
CMa4MBaHMS TMOBEPXHOCTH PSJIOM JKHUAKOCTEH OJHOTO TOMOJIOTHYECKOTO
psifa, HO ¢ PA3MYHBIMK 3HAUCHHUSMH ITOBEPXHOCTHOTO HATSHKEHUS. 3aTeM
CTPOSIT 3aBUCUMOCTb:

cos O = f(ox),

rae © — BelMYMHa KPaeBoro yIiia CMaunBaHHUS;

O — TIOBEPXHOCTHOE HATSDKCHHE JKUIKOCTH Ha TPAHUIIE <OKHJIKOCTh —
ras».

[To mocTpoeHHOM 3aBUCHMOCTH C ITOMOIIBIO IKCTPAIOJISIINN TIOJTyYeH-
HBIX TIPSIMBIX J10 TIEPECEUCHUS CO 3HaYeHHEM cos © = | 1 mocTpoeHueM nep-
TICHTUKYIISIPa Ha OCh a0CIMCC HAXOST BEJIMYNHY TIOBEPXHOCTHOTO HATSKE-
HUsl. B kauecTBe KUIKOCTEH 0OTHOTO TOMOJIOTHYECKOTO psijia ObUIN BEIOPAHBI
BOJIa ¥ PACTBOP M3OIPOIMIOBOTO CITUPTA B BOJIEC B PA3HBIX KOHICHTPALUX,
3HAUCHMS IOBEPXHOCTHBIX HATSHKEHUH ITPeACTaBICHBI B TabIHIe 2.
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Tabauya. 2. Ilogepxnocmuoe namsicenue Ha epanuye «ICUOKOCHb — 2a3» pacmeo-
POB U30NPONUNIOB020 CRUPMA 6 800€ 8 PA3HBIX KOHYEHMPAYUSX

KoHueHTpaumsa cnupTa, % MoBepxHOCTHOE HaTsaXeHne, MH/m?
0 (soma npwm 20 °C) 72,86
3 57,11
10 50,48
15 46,32

O0paboTka IMOTyYeHHBIX PE3yIIFTaTOB IPOBOIMIACH B ITporpaMMe Micro-
soft office Excel ¢ mprumenernem GpyHKINU TOCTPOCHUS TMHUH TPEHAA.

Pesyneratsr Toro MccnenoBanus (Tabnuma 3 M puc. 3) MOKa3ald, 4To
MIOBEPXHOCTHOE HATSHKEHHE OTBEPIKICHHBIX CIIOCB Ha HECKOJBKO CIMHHIL
HIDKE, YeM OBEpXHOCTHOE HATSDKEHUE JKUIIKOH KPACKH, KOTOPOE HAXOIHUTCS

B mpenernax 35-38 mH/M2.

Tabnuya 3. 3naueHus NOBEPXHOCTNHBIX HAMANHCEHUL OTNBEPHCOCHHBIX KPACOYHBIX CILOEE

CropocTb MoBepPXHOCTHOE HaTAXKeHUe KpacoyHoro cnos oT, MH/
neyatm 'V, m?
M/MUH Kentaa MNypnypHaa lfonyb6asn
15 22 29 24
20 28 31 26
40 31 29 28
60 33 33 34
80 32 32 36
100 28 35 38
G, MHAC

JKelTas

—— IyprypHas

— roxayoas

V. M/MuH

60 80 100

Puc. 3. 3uauenus NOBEPXHOCMHbIX HamsiceHul Omgepf)lC()éHHblx KpPACOYHbIX Clloes
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W3ydas pe3ynbTaTbl U3MEpPEHHs] MOBEPXHOCTHOIO HATSKEHHS Kpacou-
HBIX CJIOE€B, MOXHO 3aMETUTh TEHJCHIMIO K CHIDKEHHUIO IOBEPXHOCTHOTO
HaTSDKEHHSI CIIOEB C YBEJIIMYEHUEM BpeMeHH OoTBepkaeHUs. OObSICHUTH aH-
HOE SIBJIEHHE MO)KHO MHEPTHOCTBIO CJIOS B CBSI3M C YMEHBIICHUEM KOJIUYe-
CTBa AKTUBHBIX KOMIIOHEHTOB Ha MOBEPXHOCTH CJIOfA, T.K. OHU CTaHOBSATCS
4acThlO MOJUMEpHOH nenu. Takas TeHaeHIMs HaOJoIaeTcs BO BCEX Tpex
HCCIIelyeMBbIX KpacKax, OJHaKO, HE0OXOJMMO OTMETHTh 0CO00 TOBElICHHE
JKENTON KpacKky, B OTIMYUE OT JABYX JAPYTUX €€ MOBEPXHOCTHOE HATsSKECHUE
BHayaJjie CHIKAETCsl, TOTOM HEKOTOPOEe BpeMs pacTeT, a 3aTeM CHOBa Iaja-
eT. [TockonbKy BCe TpU KpacKH IMPUHAAJIEXKAT K OJHOM cepuu, TO pa3HUIa
MEXJy HUMH JIOJDKHA OBITH JIMIIB B MUTMEHTE, COOTBETCTBEHHO HAINYHE
9KCTpeMyMa Ha rpaduke U3MEHEHHs MOBEPXHOCTHOIO HATSDKCHMS HKEJITOU
KpPacKH MOXKET OBITh CBSI3aHO C XUMHYECKUMH OCOOCHHOCTSIMHM IUTMEHTa
JUTSl TaHHOM KpacKH.

Hannune MUKPOIIPOKOIOB HAa MOBEPXHOCTH BEPXHETO KPACOYHOIO CIIOS
MOXET OOBSCHATHCS HECKOJILKUMU IpuunHaMu. Hanbosee BeposTHOH sBIs-
€TCsl HU3KOE MOBEPXHOCTHOE HATSKEHUE OTBEPKJCHHOTO KPACOYHOIO CIIOS.
Pesynbrars! vccneoBaHUsS OBEPXHOCTHOTO HATSXKEHMS AAIOT JTOCTAaTOYHO
SICHOE IIPEJICTABICHUE O MPEBBIIICHUH TOBEPXHOCTHOTO HATSKEHUS KU IKOH
kpacku (36-38 MH/M2) Hazg 3TOM e BENMYMHOW y OTBEPIKACHHOTO ciiosi. B
9TOM CIly4ae MOBEIEHUE KUJKON KpacKH, IONaBIIed Ha MOBEPXHOCTh CIOS
JIOJDKHO TOTUMHATHCS CIIEAYIOLIEMY aJITOPUTMY:

1. Kpacka paBHOMEpPHO HAHOCHTCS Me4aTHON (POPMOI Ha IMOBEPXHOCTh
cIos;

2. T.K. IOBEPXHOCTHOE HaTSKEHHE KPACKU BBILIE, YEM Y OTBEPKJICHHOIO
CJI0sl, OHA HE CMayMBaeT MOBEPXHOCTH CJIOA U HAYMHAET C TEUCHUEM BpeMe-
HU cOOMpaThCs B KAILTIO.

Hcxons u3 3Toro npernonokeHus, yBeJIndeHne KOIUYeCTBa U Pa3MepoB
MHUKPOIIPOKOJIOB JIOJPKHO YBEJIMYHMBATHCS C YMEHBIIEHHEM CKOPOCTHU Ieda-
TH ¥, COOTBETCTBEHHO, C YBEIMUYEHHEM BpeMEeHM OTBepkaeHUs. OpaHako,
Ha OTTHCKaX HaONI0aeTcs COBEPIICHHO MPOTHBOIOJIOXKHAS KapTHHA: YeM
Oouibllie BpeMsi OTBEPIK/ICHHS, TeM 0oJiee paBHOMEPHO Kpacka pacrpesere-
Ha 10 OTTUCKY. OOBSICHUTH JJAaHHOE SIBJICHUE MOYKHO, €CIIH IIPHHSTH, YTO Ha
o0pasuax ¢ MajblM BPEeMEHEM OTBEPIKJICHHs KPACOYHBIH CIIOH OTBEpIKIEH
HE MOJHOCTBIO, a TOJIbKO BEPXHsA ero 4acTb. HIKHSAS e 9acThb Ciosl, B3au-
MOJIEICTBYIOIIasl C MOBEPXHOCTBIO JPYTOr0 KPACOYHOIO CJIOS MPHU ITOM He
MOJIBEpIIIacCh HUKAKOMY HM3MEHEHHMIO, T.€. MPEACTABISICT U3 ce0s KUAKYIO
Kpacky. A Ha oOpa3siax ¢ OOJbIIMM BPEMEHEM OTBEPXKJICHHS BECh KPacod-
HBIH CJION MOJTHOCTBIO OTBEP)KJACH. Torna, yYUTHIBas, UTO BPEMsI MEXKIY
HaHECEHUEM KpacKH Ha o0pasell M JIOCTaBKOW €ro B CEKIHIO OTBEPIKICHUS
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3aHUMAET JIOJHM CEKYH/Ibl, & BPEMsl CBOPAYUBAHUS KUIKOCTH C ONU3KUM K
Kpacke MOBEPXHOCTHBIM HATSHKEHHEM COCTABJISIET HE MEHEE HECKOJIbKUX Ce-
KyHJ. MOKHO MPE/ITONIOKHUTE, YTO OTBEPIKICHUE CIIOSI IPOUCXOIMT JI0 TOTO,
Kak KpacKa yCIlieBaeT CBEpHYThCs B Karumo. Ha obpasiax ¢ HeooTBepiK/ie-
HUEM HUJKHSISI YaCTh KPACOYHOTO CJIOSI MTPOJOJDKAET COOMPAThCS B KAILTIO,
HAINpPSHKEHHUST UCIBITHIBAEMBIE TPU 3TOM BEPXHUM OTBEPIKIACHHBIM CIIOEM
MPOJIOJDKAIOT BO3pAacTaTh, M PE3yJIBTATOM CTAHOBUTCS Pa3pbIB BEPXHETO
KPAacoYHOro CJIOS TOJ] JCHCTBHEM HUKHETO HEOTBEPI)KAECHHOTO, T. €. Ha OT-
THUCKAX MOSIBJISIFOTCS MHUKPOITPOKOJIBL.

HecomuenHo, jaHHas paboTa Hy)KIaeTCsi B MHOTOKPATHOM MPOBEPKE C
LEJIBI0 YCTAHOBIICHHST TOBTOPAEMOCTH pe3yibraToB. OJHAKO yKe celvac
MOXHO MPEIIOIOKHUTE, YTO MIPHU NpUMeHeHHH YD-0TBEPIKIaEMBIX KPACOK
HEOOXOJIMMO HMCKATh PEIICHUS], MMO3BOJISIONIME MOBBICUTH MMOBEPXHOCTHOE
HATSHKEHHE OTBEPIKICHHOIO KPACOYHOTO CJIOS JUIsl YJIY4IIEHHS KauyecTBa
M300pakKEeHUs Ha OTTHUCKE.

Kurouegvle cnosa: nosepxHocmuoe namsiicenue, YD-omeepoicoeHue,
Gnexcoepaus, neuammuvie kpacku YD-omeepocoenus, newams ¢ HALOJNCE-
HUeM KPACOK.

Annotation

The article discusses the influence of curing time on the surface tension of
ink layers obtained with the use of UV radiation, changes in the quality of
prints depending on the surface tension of the lower ink layer during the
overprint. There are suggestions on the origin of these changes.

Keywords: UV-inks, surface tension, flexography, curing time, over-print
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BNMUAHUE LULBETOBOIO TOHA KPACKU U YCNOBUN
OBJTYYEHUA HA KAYECTBO OTTUCKOB TAMIMOHHON
MEYATWU, MOJTYHEHHbIX YO-OTBEPKAAEMbIMUA
KPACKAMM.

Knumosa E. , CopokuH A.
MoCKOBCKUI roCyaapCTBEHHbIN YHUBEPCUTET NeyaTu

Annotation
The article deals with the questions about influence irradiation mode of
UV-inks for die stamping on the quality of prints.

TamnoHHast nmeyars B HACTOSIIEE BPEMsI TPEJICTABIAET COO0M TUHAMMIY-
HBI ¥ OBICTO Pa3BHBAIOMIMICS CIOCOO TEYaTH, KOTOPBIH HAXOIUT HMpUME-
HEHHE B Pa3JIMYHBIX OTPACIIAX MTPOMBIIUICHHOCTH (JIEKTPOHHOM, TTNIIEBOMH,
CTCKOJIbHOM, papdopoBo-(hasHOCOBOM, B MPOU3BOACTBE ON3HECCYBCHHUPOB).
Bo3MoxHOCTB 3amedaTsiBaTh MPEIMETHl ¢ HEPOBHOM reOMETpHYECKON IT0o-
BEPXHOCTBIO U ITPH 3TOM I0JIy4aTh N300paKeHUE JOCTATOYHO BBICOKOTO Ka-
YeCTBa, JaeT IAHHOMY CITI0CO0Y HEOCTIOPUMBIE PHEMYIIECTBA.

[Torpeburenn cyBeHUPHOH MPOAYKIHUS (PYUKH, TETCIBHHUIIbI, 3aKUTa-
KM, QyTIApsl U T.1.), KOTOpast CTAHOBHUTCS Bce 0oJiee MOMYINISIPHOM, TpeIb-
SIBJISIIOT  IOCTaTOYHO BBICOKME TpeOOBaHMS K KadecTBY OTIEYATAHHOTO
n3zo0paxenusi. OCHOBHbIE TPeOOBaHMS K TaKMM OTTHCKAM SIBJISIFOTCSI: BBI-
COKasi MPOYHOCTh KPACOYHBIX CJIOEB HAa MCTHPAHUE, CTOMKOCTh KPACOYHBIX
CJIOCB K BHENIHUM BO3ICHCTBHSAM, BBICOKHH TIsiHEN m3o0paxeHus. [laH-
HbIe TpeOOBaHMSI K OTTHCKAM MOXXHO BBITIOJIHUTH, UCIIONB3YS Meyarh Y@-
OTBEPXKJIAEMbIMU KPAaCKaMH.

[IpuHATO CUMTaTh, YTO TAMITOHHAS TIEYATH SBISCTCS Pa3HOBUIHOCTHIO
oceTHOI TeyaTH W MOXKET HCIIOIb30BaTh BCE CHOCOOBI HAHECEHHS H30-
OpaskeHHsl ¢ IPUMEHEHHEM KOCBEHHOH Iepeiauyr IOCPEJCTBOM TaMITOHA C
reyaTHbIX (hOpM IITyOOKOMH, TITOCKOM, BRICOKOH M TpadapeTHoi neyaru. Ox-
HaKO Yallle BCETO MCIIONB3YIOT MEYaTHYI0 (JOPMY € yIITyOJIeHHBIMH JJIEMEH-
TaM# n300pakeHust Ha (GOPMHOIT ITacTHHE.

B TamrionHoO# nedatn (yHKIMIO IIEPEJaTOYHOTO 3BEHA KPACOYHOTO H30-
Opa’keHHsl BBINOJHSET YNPYTOMIACTHYHBIA TaMmmoH. VMmenHo Omaromaps
TaMIIOHY 3TOT CIIOCO0 IedaTy NpuoOpeTaeT ONpeaeICHHbIC TIPEUMYIIECTBa
repes APYruMH croco0amMu NevarH, MOCKOJIbKY MTO3BOJISIET HAHOCUTH H30-
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OpaskeHMsl MPAKTHYSCKU Ha JII0ObIE MOBEPXHOCTH. BesencrBue cBoiicTBa
TAMIIOHA U3MEHATh CBOIO ()OPMY IPU COMPUKOCHOBEHHHU C 3ariedaThiBae-
MBIM H3JIEJIUEM 3TH CIIOCOOOM MOYKHO TI€4aTaTh TaM, I1¢ HEIPUMEHUMbBI HU
OJIMH U3 KJIACUYECKHUX CIIOCO0OB..

Cieayer OTMETHUTD, YTO TIOBE/ICHUE TPATUIIMOHHON KPackH B Mpoiecce
TaMIIOHHOM [IeYaTH A0CTATOUYHO HECTAOMIBHO, BCICACTBUE JOCTATOYHO ObI-
CTPOTO M3MEHEHUS PEOJIOTHYECKUX CBOUCTB KPACKH HA MYTH OT MEYaTHON
(OpMBI K 3areyaTbiBACMOMY Marepuaiy, 00yCIOBICHHOTO UCIIAPCHUEM Jie-
TY4ero pacTBOPHUTEJISL.

[puHIMnuansHas cxema Mpolecca TAMIIOHHOW MeYaTH MpeICTaBlIcHa
Ha puc. 1.1.

Ve i Y _mg
Egg v& ==

Puc. 1.1 Ilpunyunuanvuas cxema npoyecca mamnoHHou

IIpouecc TaMnoOHHOM NeyaTy MPOXOAUT MO CIEAYIOUINM dTalaM: a — Uc-
XOJIHOE TOJIOKeHHE; O — HaHeCeHNe KPacKy Ha IeyatHylo Gopmy; B — yaa-
JICHWE KPACKHU C TPOOEIIbHBIX AJIEMEHTOB PaKEeJIbHBIM HOXKOM; I' — Ha TIe4aT-
HyI0 (hopMy OITyCKaeTcs TaMIIOH; ]l — TAMIIOH C KPACOYHBIM CJIOEM IOHSIT;
€ — TaMIIOH TepeMelaeTcs K 3arne4arbiBaéMoi MOBEPXHOCTHU; K — TaMIIOH
OITyCKaeTCsl Ha 3alle4aTblBaeMyI0 IIOBEPXHOCTb.

HopmanbHoe mpoTekaHue MeyaTHOro Mpolecca B TaMIOHHOW medaTh
BO3MOYKHO IIPHU CJIEAYIOLIEM YCIOBUH:

Ad > Kk < AT — nipu nepexojie Kpacku ¢ re4aTHoil GopMbl Ha TaMIIOH,

At <Kk < An — npu noiay4eHUH OTTUCKA HA U3JIENIUH,

rae Ad — anresust kpacku K ¢popme, Kk — xoresust kpacku, AT — ajre-
3UsI KPAaCKU K TaMIOHY, A1 — aAre3ust Kpacku K MOBEPXHOCTH U3AETHSIX.

B npaxTrke TaMIIOHHOM 11e4aTH MPUMEHSIOT O(CeTHBIC U TUTIOTpadcKue
KpackH, a Takxe TpadapeTHble Kpacku. Bmecte ¢ TeM Bo Beex cilydasx Hau-
JIyYIUe Pe3yNbTaThl 00eCIeYNBAIOT CIICHAIbHBIE KPACKU ISl TAMIIOHHOM
reyaru, KOTOpble UMEIOT 0oJiee MEJIKHE MUTMEHTBI M OOJIBIIYI0 HACHIIICH-
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HOCTB, YTO 00€CIIeUHBAET BHICOKYIO HHTCHCUBHOCTD U JIOCTATOUYHYIO YKPBI-
BUCTOCTh. KpoMe TOro, KpacKu JOJKHBI UMETh OMPEICICHHYIO BS3KOCTb,
JUIKOCTh M TEKY4eCTh, & TaKkKe 00ianarth CHCHU(PUICCKUMU T€YaTHO-
TEeXHUYCCKUMHU CBOWCTBAMH.

Kpacku ncnonp3zyemble B TAMIOHHOH I1€4aTH Pa3IesisitoTcs Ha HECKOJIb-
KO BUJIOB:

® OJIHOKOMITOHEHTHBIE (OTBEp)KJCHUE MPOUCXOAUT 32 CUET MCHApEHHUs
PaCTBOPHUTEINS U OKUCIUTEIBHO MOJIUMEPU3AIINH);

® JIByXKOMITIOHEHTHbIC (OTBEPIKJIAIOTCS 33 CUET HCIApeHUs] PAaCTBOPUTE-
ISl 1 XUMHYECKOW PeaKinuy, MKy OTBEPAUTEIEM U CBA3YIOIINM);

® TEepPMOIUIACTUYHBIC (OKOHYATEIbHOE OTBEPXKICHHE MPOMCXOAMT TI0J
BO3JCUCTBHUEM BBICOKOH TEMIIEPATypHI);

e YO-orBepikiaeMble (OTBEPIKIAIOTCS 3a CYET BO3JCHCTBHS YIIbTpadHo-
JIETOBOT'O M3JTY4CHHUS).

Hawunydiine pe3ynbrarel M0 Ka4eCTBY OTTHCKOB MOXKHO TOJIYYUTb, HC-
MONB3YIIS JIByXKOMIOHEHTHBIC KPACKU WK Kpacku YD-otBepkaeHus. st
MOHMMAHUS Ka4YeCTBEHHOM pasHUIBI MKy STHUMH JBYMS THUIIAMH KPacok,
HEOOXOMMO PAacCMOTPETh KaXAbIH M3 HHMX Ooyiee 1oxpoOHO (cM. Tali.
1.1).

Tabnuya 1.1. Cpasuenue 08yxkomnonenmuou u Y®d-omeepoicdaemori Kpacox

JByXKOMIIOHEHTHAasI
ITapametp Y®-kpacka
Kpacka
I'msanern; JlocTarouyHO BHICOKUH Bricokuii
CTOMKOCTD
Bricokas Bricokas

KPacOYHOM IJICHKHU
Bpewms otBepaxaenus | Ot 2 1o 4 cyTok Heckonbko cekyHn
Bsskocts He

Heo6xoaumo 100aBisTh MEHSIETCS, MOKHO

CraObuiIbHOCTh

pasbaBuTeIb 1mocie HE CMBIBATh
BS3KOCTH B

. HECKOJIBKMX 4acOB HE C yCIIOBHEM

KPacOYHOH cucTeMe

HPUTOHA JUISl TTeYaTH orcyTcTBUSl Y-

W3JIeUCHHS

3amax [TpucytcTByeT OTcyTCcTBYeT

Kak BugHO u3 Tabmuis! 1.1, YO-oTBepxkmaeMbie Kpacku o0agaroT 60-
JIee BBICOKHMM IVISTHIIEM, a TaK ke 00Jiee KOPOTKIM BPEMEHEM OTBEPIKICHHS,
YTO 0COOCHHO BAYKHO B YCIIOBUSX COBPEMEHHBIX TPEOOBAHUH PBIHKA MTOTPE-
ouresei.
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Hacrosimast pabora 1mocBsIeHa WCCIIEIOBAHUIO BIMSHUS YCIOBHHA 00-
JIyYESHUS U PSKUMHBIX (PaKTOPOB IpOLIecca TAMIIOHHOH ITeYaTy Ha CBOMCTBA
MOJIy4YE€HHON KPACOUHOM IICHKH.

Just mpoBeseHus dKcriepeMeHTa ObuTi BbIOpaHbl Yd-oTBepkaaeMbie
Kkpacku Juist TamronHoi nedatu cepun TP-UVP ¢upmer Coates Screen Inks
GMBH. B kauactBe 3ame4arsiBaeMOro Marepuaia Obula BbIOpaHa IUICHKA
3T ronmuuoii 0,07 mm. Ileyats TaHHBIMU KpacKaMu MPOBOAMIACH HA0O-
POM paxesieil Mo3BOJISIOUINMHY MOJyUYEHHE Pa3IMYHON TONIUHBI KPACOUHOM
mineHkd oT 4 10 30 MxM. J[j1s monydeHus: OTTUCKOB € pa3IMYHbIMU BpeMe-
HEM OTBEPICHHUSI U SKCIIO3UIIMK OCIIOIb30BaIack pryTHas jamna CB/-100
paboraromas B 3-X pekuMax MOITHOCTH, IIPE/ICTaBICHHBIX B Tabnue 1.2.

Tabnuya 1.2. Pescumvl pabomer YD-namnovl

3ona
A C, mB1/cm?
CreKTpa
Ne peaxnma
1 29 60
2 29 72
3 29 125

B nponecce nevatu ObUTH MOIYYIEHBI CEPUH OTTHCKOB C PA3IMIHOM TOM-
IIMHOW KPACOYHOTO CJIOS M IPH PA3HBIX YCIOBUAX OONydYEeHHUs, a IMEHHO
C pa3IU4HON SKCIO3MLMEW M OJUHAKOBOW 3KCIO3MLMEN, HO MPHU Pa3HbIX
PEKUMAX OCBEIICHHOCTH.

Ji medaTH TeCTOBBIX OTTHCKOB OBLIH BBEIOpPAaHBI TPH I[BETa Kpacku Oe-
nas (TP/UVP W-50), myprrypuaas (TP/UVP M-50), guepras (TP/UVP B-50).
Br160p maHHBIX [[BETOBBIX OTTEHKOB OOYCIIOBJICH TE€M, UTO Oenas W yepHas
KPacKH HaXOJATCs B TPOTHBO(]A3E IO CTETIEHH MOMTIOIIEHHS H3IIyYeHHUS, KO-
3G PUINEHT TONIOMEHNS Ty PITypPHOIl KPACKH IO CBOEH BEIMYMHE HAXOIUT-
Csl MEXKAY 3THMH AByMs BeIMYMHAMU. TONIINHA TOIyYEHHOTO KPACOUYHOTO
105 cocTaBuia 16 MKM.

[Ipu oTBep K IEHUH TOTy9EeHHBIX OTTHCKOB Ha kKpacke TP/UVP B-50 (uep-
Hasl) BO3HUKIIX TPOOJIEMBI, CBA3aHHBIE C TEM, UTO IIPU CPABHUTEIBHO CIIa00H
MOIITHOCTH 00JIydIeHUs HAOII0AaIach pe3Kas MoTeps IISHIA U CBEPTHIBAaHHE
KpacovyHOH MmIeHKH (3PPEKT anenbcuHOBON Kopku). Ha manHOM »Tame mc-
CJIEIOBAHUS] MOXKHO NPEIIONIOKNTE, YTO JaHHBIN 3()(HEKT MOXKET BO3HHKATH
13-3a O4EHb CHIIBHOTO MOIVIOIIEHHS M3IIydeHUS] KPACOUHOM IUICHKOH U Tepe-
OTBEPXKJICHHEM B €€ MIOBEPXHOCTHBIX CI0sIX. [Ipy mevatn npyruMu Kpacka-
MU TO0OHBIX Tpo0iieM He BO3HUKIO. O CTENeHH W OTHOPOIHOCTH OTBEp-
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JKJICHUS TUICHKH MOYKHO OYJCT CyIHMTh MOKCBCHHBIM IMpH3HaKam. JIs 3Toro
MJIAHUPYETCS] TIPOBECTU MCCIIEIOBAHUS MO OILIEHKE MPOYHOCTH KPACOUHBIX
CJIOEB Ha CTOMKOCTH KPAaCOYHOM IJICHKM K MCTUPAHUIO B Pa3JIMYHBIX Cpe-
J1aX; CTOMKOCTh KPAaCOYHOM TJIEHKU K BO3JICHCTBHUIO alleTOHOM U U3MEpEHHE
CTCIICHU IIISHIIA B 3aBUCUMOCTH OT 3KCIIO3UIIMH U PEKUMA OOTYUCHHUS.

BelmenepeyrcieHHbIC XapaKTEPUCTUKU OyIyT TaK:Ke H3MEPEHBI TIOCIIC
HaxoXJ1eHus oTTUcKoB B kiumaTtuueckoi kamepe XENOTEST (npu otHo-
cutenpHOU BiaxkHoCTH 80%).

Ha manHOM 3Tare ucciejoBaHui BO3HUKACT HEOOXOMUMOCTE B OIpeie-
JICHUU ONTUMAIbHON TONIIMHBI KPACOYHOTO CJIOS, U TP MOMYyUEHUHU TOJI0-
JKUTEJBHBIX PE3YyJIbTaTOB JJIsi BCEX UCCIENYEMBIX KPACOK B UX CPABHUTEb-
HOM aHaym3e. [IoMUMO 3TOTO CyIeCTBYET HEOOXOIMMOCTh B HCCIICIOBAHUN
B3aUMOJICHCTBUS MEK/Yy KPACOUHBIMU CIIOSIMHU.

KiroueBrie cioBa: TaMmoHHast rneJarb, rnevarHas Kpacka, 3KCIO3Ulus,
PEKUM 06J'Iy‘{eHI/IH, TJIAHCI, CTOMKOCTB K HUCTHUPAHUIO.

Keywords: die stamping, ink, exposition, irradiation mode, luster, firm-
ness to deleting.

56 | TARPTAUTINE MOKSLINE — PRAKTINE KONFERENCIJA



NCCNEQOBAHUE MYAPOCTOUKMNX PACTPOBbIX
CTPYKTYP HA OCHOBE KBA3UNMEPUOAUNYECKUX
MO3AUK MEHPOY3A

KaumaHn B.A.
MocKOBCKNI rocyfapCTBEHHbIN YHUBEPCUTET neyaTun

Research of Moiré Resistant Screens Based on Quasi Regular Penrose Mo-
saic

TpaauuoHHBIE NEPUOTUYECKUE PACTPOBBIE CTPYKTYPBI, HCIOIb3yEMBIE
B MHOTOKPAaCOYHO MevaTH, MPOSIBIISIOT CKIIOHHOCTh K 00pa30BaHUIO Myapa,
KOTODBIH TPOSIBIISICTCS HA OTTHCKE B BUJIE MEPHOANYECKHUX CTPYKTYp (He-
PeIKo MoJIoc Wik IpsiMoyroiabHUKoB) [losiBienne Myapa Ha moiurpaduye-
CKOM OTTHCKE SIBJIIETCS TPYAHONPEACKA3yEMBIM U TIOTOMY HEPEAKO CTaHO-
BUTCSI IPUUMHOI Opaka Tupaxa. OnHON W3 MPUYMH BO3HUKHOBEHUS Myapa
Ha MHOTOKPAaCOYHOM OTTHUCKE SIBJIIETCS] B3aUMOAEHCTBUE HAT0XKEHHBIX JPYyT
Ha Jpyra pacTPOBBIX CTPYKTYp Pa3HBIX IIEYaTHBIX Kpacok. bopr0a ¢ BO3HMK-
HOBEHHMEM Myapa B MHOTOKPACOYHOW IeYaTh B OCHOBHOM CBOJATCS K CIe-
JYIOIIAM CIoco0aM: IIOBOPOT PAaCTPOBBIX CTPYKTYP AJISI Pa3HBIX MEYATHBIX
KpacoK OTHOCHUTEIBHO APYT JIpyra Ha ONpeJesIeHHbIE YIIIbl, U IPUMEHEHUE
CTOXaCTHYECKNX (4aCTOTHO-MOAYIHpoBaHHBIX — UM) pactpos [1]. Oxna-
KO M3BECTHBIC MPUEMBI HE PEIMIAIOT MpoOiieMy Myapa IMpH ITIe4aTH B IOJ-
Ho Mepe. K ToMy ke mpu CTOXaCTHYECKOM PACTPUPOBAHUU UCTIONB3YIOTCS
Me4aTarollye 2JIEMEHThl CPABHUTENIBHO MAJIEHBKUX Pa3MEpPOB, YTO CO3AAET
3HAYUTENIbHBIE TEXHOIOTNYECKUE TPYJHOCTU NpHU mHevatu. Bo3mMoxkHO mon-
ToMy UM pacTpupoBaHHe HE MOTYYUIO CTONb MIMPOKOTO MPUMEHEHUS, KaK
MOXHO OBIITIO OXKHIaTh. TakuM 00pazoM, pa3pabOTKH pacTPOBBIX CTPYKTYD,
YCTOWYMBBIX K 00pa30BaHMIO Myapa, MO-MIPEKHEMY OCTACTCs aKTyalIbHOM.

B murane pemeHust mpoOiemMbl Myapa B MOJIHTpadyH IPEICTABISIOTCS
MIEPCIEKTUBHBIMKI KBa3HUIMEPHUOANYECKHAE CTPYKTYp THIA MO3auK (Y30pOB)
[enpoysa (Cwm. puc. 1) [2]. Tax HazpiBaeMble Mo3auku IleHpoy3a cocTosT
U3 JBYX THIIOB POMOOB — TOHKHMH M TOJCTBIH, C MOMOIIBIO KOTOPBIX BO3-
MOXHO TOJIHOCTBIO «3aMOCTHTB» IUIOCKOCTH 0€3 MPOOeIIOB U HAJIOXKECHHH.
Bo3moxHo, maBHasi 0cOOCHHOCTh MO3auKH IIeHpoy3a COCTONUT B TOM, YTO
OHa He 00JaJaroT CBOWCTBOM TPAHCIALIMOHHONH CMMMETpuH. To ecTh IpHu
CMEILEHUH CTPYKTYPhI Ha IPOU3BONBHON BEKTOP, CTPYKTypa HE IMPOELHPY-
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Puc. 1. Kpazunepuoamueckas cTpyKTypa
(mo3auka Ilenpoysa).

eTcs TIOJIHOCTBIO cama Ha ce0s. B To ke Bpemst CTpyKTypa BHU3YaJIbHO BBI-
DISINAT, Kak ynopsgpodeHHas. [Ipyroit 0COOEHHOCTHIO KBa3HIIEPHOANYECKON
MO3aMKH SBISETCS TO, YTO OHa 00JIafaeT BpalaTeIbHOH CUMMETPHEH IIs-
TOTO TIOPSKA (MOKET OBITH CIIPOCIIMPOBAHA Ha cebst mpu moBopoTe Ha 72°).
Jlis cpaBHEHUS PETYISIPHBIN pacTp o0OnagaeT Kak TPAHCIAIIHOHHOW CHUMMe-
TpHEH, TaK U BpaIlaTeIbHON 4eTBEPTOTo nopsiika. OXHOBPEMEHHO, pOMOBI,
COCTaBIIAIOIINE KBa3UIIEPUOAMUECKYIO CTPYKTYPY ITOXOXKH Ha sTYCHKH pery-
JIAPHOM pacTpoBOM CTPYKTYpbl. IIpMHIUIIBI aBTOTUIIHOIO PACTPUPOBAHMS
MOTYT OBITh PEATM30BaHbI C MTOMOIILIO KBA3UIIEPHOAECKUX CTPYKTYpP THIIA
y3opoB IleHpoy3a, KOTOpbIE 3HAUUTENHHO YMEHBIIAET BEPOSTHOCTH 00pa3o-
BaHMs Myapa IIpH MHOTOKpacouHo# nedaru. [Ipu aTom mpornecc pacTpupo-
BaHMs MPAKTUYECCKH MJICHTUYEH CTAaHJAPTHOMY aBTOTHUIIHOMY PacTpUpPOBa-
HUIO C TIOMOIIBIO PETYISPHOTO pacTpa: a IMEHHO, B IIEHTPE KaX10T0 pomba
pa3Memiaercsi pacTpoBas TOYKa (IIE€YaTAIOMIMN 3JIEMEHT), OTHOCHTENIbHAS
IUTIOIA/lb KOTOPOTO MPOIOPIHOHAIbHA 3HAYCHUIO TOHA B JJAHHOW oOnactn
n300pakeHus.

KonTponbs MypapooOpa3oBaHus OOBIMHO BBIIOJIHSAIOT HAKIAbIBasl pac-
TpoBBIe (POTOGOPMBI I Pa3HBIX KPAacoK APYT Ha Apyra. OKCHEPUMEHT
MIOKA3bIBAET, YTO KBA3HMIIEPUOAMCKAS PAcTPOBasi CTPYKTypa OKa3bIBaeTCs
3HAUUTEIBHO OOJIee YCTOMUMBON K 00pa30BaHMIO Myapa, 110 CPABHEHHIO C
PETYIAPHBIM PAacTPOM PABHOW JMHHATYPBI. 3aMETHM, YTO BOIIPOC, KaKHUM
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00pazoM onpeessiTh IMHUATYPY KBa3UIIEPHOINYECKOT0 pacTpa, — TpedyeT
OT/IEJIBHOTO paccMOTpeHus. TeM He MeHee KBa3HIIEpHOJUYECKUI pacTp He
cBO0OJIEH OT HEKOTOPBIX HEIOCTATKOB. [Ipy HajIOKeHNU ABYX KBa3HUIIEpHO-
JIMUYECKUX PACTPOBBIX CTPYKTYP ITOJHOCTBIO OTCYTCTBYET XapaKTepHbIH JUIst
PETYISPHBIX CTPYKTYp PETYISpHBIH Myap, HO MOXXHO OOHapy»XHTh MaJo-
KOHTPACTHBIE KOJIbLIEOOpa3Hble CTPYKTYphl. [IpHunHOi STOMY sIBIsieTcsl Ha-
JIMYME BpalareJIbkHOH CHMMETpHH Mo3auku [leHpoysa.

TeopernyeckuM 0OOCHOBaHHMEM MyapOyCTOWYMBOCTH KBa3HIIEPUOIM-
YECKHX PACTPOBBIX CTPYKTYP CIIY’KUT pajMalibHasi U yIIoBasi 3aBUCUMOCTh
(YHKIMSI aBTOKOPPEIISILIUKE PACTPOBOH CTPYKTYpbl. OCOOEHHOCTD pajinalib-
Ho#i yactu (Radial Component) cnekrpa @ypne (Fourier Amplitude Stec-
trum — DFT) juis miioTHOCTEH KBa3UIepUOANYECKON pacTPOBOM CTPYKTYPBI
3aKJII0YAETCSl B TOM, B CIIEKTPE OTCYTCTBYIOT HU3KOYAaCTOTHBIE COCTaBIISIIO-
M€ U TIPUCYTCTBYIOT BBICOKOYACTOTHBIE KOMIIOHEHTHI. J[pyrumu cioBamu,
KBa3MIIEPUOANYECKasl CTPYKTYpa 00J1aiaeT TaIbHUM MOPSIIKOM, a Paauailb-
HbIi ciektp Dypre npencrasisier coOoH, Tak Ha3bpBaeMblid, Blue Noise. Uto
KacaeTcsl yriioBoii cocrasisitorieii cnekrpa @ypee (Angular Anisotropy), To
MMEET MECTO BBIPKEHHAsi aHM30TPOIIUS, OTpaXKarolasi TOT (HakT, YTo Mo-
3amka [lenpoy3a oOiagaer BpamareabHOH CUMMETPHUEH 5-Tr0 TOopsiIKa.

C nesbio JalbHEeNIIero yiryyllieHHst aHTHMYapOBBIX CBOMCTB KBa3HIIEpH-
OZIMYECKOT0 pacTpa K Heil ObUI IPUMEHEH aJirOPUTM, H00aBISIONIMN HEKO-
TOpOE KOJIMYECTBO IIyMa. A HIMEHHO, Y3JIOBbIE TOYKH CTPYKTYPHI (BEPIINHBI
POMOOB) CMELICHbI OTHOCHUTEILHO CBOETO MCXOJHOIO IMOJOXKEHMs Ha He-
Oospiine BekTopa. HampasieHue u BeJMYMHA CMEIIEHHSI KaXKJOH BEPILIUHBI
roaOupaeTcs TakuM 00pa3oM, YTO YIIIOBast 3aBUCUMOCTh (DYHKIIMH aBTOKOP-
peJSIK CTAHOBUTCS TIOYTH M30TPOITHOM (HE 3aBHCHUT OT yIVIa IOBOPOTA).
B pesynbrare HEHTpbI pacTpOBBIX SYEEK OKA3bIBAIOTCS paclpe/ielIeHHBIMU
110 TUIOCKOCTH KBa3WIEPHOAMWYECKH, NMpHYeM cHekrp PDypbe CTpyKTyphl
IIpeAcTaBiIsieT COO0I MPaKTHYECKH U30TPONHBIA cuHuil myMm. [Tomyuaemas
B pe3ysbTare TaKoro Ipeodpa3oBaHMs pacTpoBasi CTPyKTypa o0JiafaeT Bbl-
COKOH CTOMKOCTBIO K 00pa3oBaHHIO Myapa. DTH Pe3yJIbTaThl HCCIIETOBAHUS
B HEKOTOPOW Mepe SBISIOTCS MEPBUYHO-NIPEABAPUTENILHBIME U OHU OyIyT
YTOYHEHBI M KOHKPETU3UPOBAHBI.

Takum 06pazoM, B paboTe NpOBECHBI PACYETHBIE U IKCIIEPUMEHTAJIbHBIC
WCCIIeIOBAaHMsI aHTHUMYapOBBIX CBOICTB KBa3HMIIEPUOANYECKHX CTPYKTYD,
BKJIIOYAsi KBa3UIEPHOJUUYECKUE CTPYKTYphI, HMOABEPTrHYTHIX BO3/EHCTBUIO
JIOTIOJTHUTEILHOTO (PUIIBTPA, YMEHBIIAIOUIYIO YITIOBYIO aHU30TPOIHIO (PyHK-
LUK aBTOKOPPEIISIINH.
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MPOBJIEMbI ONPEAENEHUA KJTACCA ONMACHOCTH
OTXO[0B NEYATHOM MPOAYKLUU U YITAKOBOYHbIX
MATEPUANOB

banpakos [1.1., Komaposa J1.10.
MocKOBCKUI rocyfapCTBEHHbIN YHUBEPCUTET neyaTun

AHHOTauuA

B cTaTbe paccmMoTpeHbl Mpobnembl NMPOUCXOAALLErO U3MEHEHNA coCTaBa
TBepAbIx 6biToBbIX 0TXO0A0B (TBO) B CTOPOHY yBenuueHWA copepxaHua
TOKCUYHbIX KOMMOHEHTOB, YTO MOBJEYET yXyALleHNe SKONOormyeckom cu-
Tyauum Ha nonuroHax TBO. PewweHriem 3Toi npobnembl ABAAETCA onpene-
NeHye Knacca onacHOCTY 1 NOBbILWEHKE SKONOTMYHOCTY NPOAYKLMMN NOAN-
rpaduryeckoi otTpaciu.

B mocnennne necstuiieTHs BO BCEX Pa3BHUTBHIX CTpaHaX OTMEUCH 3Ha-
YUTEJNBHBIA POCT B cocTaBe TBepAbIX ObITOBHIX oTXxonoB (THO) conmepxa-
HUsl OyMaru u IOJMMEPHOH cocTaBisionield. 9To 00yCIIOBICHO, B IIEPBYIO
odepe/ib, He CTOIBKO pOCTOM MH(OPMaMOHHBIX MTOTpeOHOCTEeH 001IecTBa,
CKOJIKO PEKJIAMHBIMH U MapKETHHTOBBIMH 3ajadyamu OuzHeca. [Ipu sTom
CJIe/lyeT UMETh B BHJLY, YTO COBPEMEHHAsI IedaTHast M yIIaKOBOYHAsI TIPOIYK-
LU COAEP>KUT HE TOJIBKO IKOJIOTUYHYIO LEITIONIO3HYI0 COCTABISAIONIYIO, HO
1 3HAUUTEJIBHYIO JIOJIO TOJIMMEPOB, KPAacHUTENeH W JIPyTruX KOMIIOHEHTOB,
JIaJIeKo HeOE30MaCHBIX ISl OKPY’KAIOIIEH MPUPOITHON CpeIbl.

Jlaxke 1pHu OTCYTCTBHM TOKCHYHBIX CBOWMCTB OOJIBIIMHCTBO IMOJIMMEPOB
JIECSITWIICTHSIMIA MOTYT HAaXOAWUTHCS B MOYBE O3 pa3pylICHHUs, a MUTMEHTHI
Ha OCHOBE TSDKEJIBIX METAJUIOB M IPYTHE COCTABIISIIONINE TIEYaTHON MPOIyK-
LUK ¥ YTIAKOBOYHBIX MaTepHaliOB, 3arps3Hss MOYBY, MOTYT MHTPHPOBATh B
rugpocdepy U Jajiee 1o MUIIEBBIM HEMsM BIUIOTh J0 MPOITYKTOB MTUTAHUSI.

Crnenn¢uka COBPeMEHHBIX YITAKOBOYHBIX MAaTE€pHUaIOB COCTOUT B TOM,
YTO 4aCcTO UX UCIOJIb30BAHHE B KAUECTBE BTOPUUHOTO ChIPbs KpaliHE 3aTpy/-
HEHO (HarpuMep, MaKeThl A1l MOJIOYHBIX POAYKTOB, COKOB) M TpEOyeT pas-
paboTKM CHenUalbHBIX TEXHOIOTHH yTHiIu3annu. HeoOXommmMo OTMETHTD,
YTO Ha Mojiy4eHue 1 T yacTo Oecnone3Hoii it o0IecTBa peKIaMHON Tpo-
JQYKIUHU Ha OyMa)KHOM HOCHTele pupoa Tepsiet 10 20 1epeBbes.

B nocniennme roapt ocodbenno B Poccuu BO3pociio mpou3BOICTBO OyMaxk-
HOTO «CIIaMa» M «YMaKOBOYHBIX MaT€pPHAJIOBY, PEIIAIOIINX, TIIABHBIM 00pa-
30M, PEKJIAMHBIC 3aJ1a4H, KOTOPBIE TIPAKTUIECKH MPSIMAKOM 0€3 TPOYTeHHUS
HAaIpaBIISIOTCS B KOP3UHBI JJIsl Mycopa | aajiee Ha rmoiaurons! THO.

60 | TARPTAUTINE MOKSLINE - PRAKTINE KONFERENCIJA



3amaHble CTPAHBI MMOJ BIMSHHEM «3EJICHBIX)» YKE MOCTaBWIIU TEpes
Ou3HECOM M O0OIIECTBOM 3aJlauy CHH)KCHUS MPOU3BOJICTBA M UCIIOIH30BAHUS
MEYaTHON M YIMAKOBOYHOW MPOMYKIIUH JI0 PA3yMHO OOOCHOBAHHBIX MpEe-
J0B. B conmaneHOU cdepe pa3BUBACTCS JABMKEHHE «B Mara3uH CO CBOCH
CYMKOI», OTpAaHHYUBACTCS [IeUaTHAS PeKJIaMa | T.1.

Mepoil OnacHOCTH OTXOHOB SIBJSICTCS UX KJIACC OMACHOCTH, KOTOPBIi
YCTaHABIMBAKT B COOTBETCTBUU ¢ DenepaibHBIM KIIACCU(PUKAIIMOHHBIM
KaTaJIoroM OTXOJIOB, a TAKXKE COrIacHO KpurepusiM OTHECEHUSI OTTACHBIX OT-
XOJIOB K KJIacCaM OMACHOCTH JIJIsl OKPYIKAIOIICH PUPOTHOM CPEIbl, yTBEPK-
nenupiMu nipukazoM MIIP Poccum ot 15 urons 2001 . Ne 511. OTtxozas! B
3aBHCHMOCTH OT CTCIICHU UX BPEIHOTO BO3ICHCTBUS HA OKPYKAFOIILYO ITPH-
ponnyto cpeny (OIIC) mompasaensroTes Ha MATh KIACCOB OMACHOCTH.

Knaccewl onacnocmu omxo006

CreneHb
Kiacc omac-
BPEIHOTO
N N Kpurepuu oTHeceHHsI OITAaCHBIX OTXOJI0B K HOCTH
BO3ICHCTBHS
/11 kiaccy ornacHoctu st OIIC oTX0J1a IS
OIAaCHBIX OI1C

orxoznoB Ha OIIC
1. |Odenb BbICOKast | DKOIIOTHYECKAs crcTeMa HeoOpaTumo |1 kitacc

HapylIcHA. UpesBbluaii-
[lepuoa BOCCTaHOBIICHUS OTCYTCTBY- |HO OIACHBIC
eT.

2. |Bbicokas DKojoruyeckasi cucteMa cuiabHO Ha- |11 kimace
pylIeHa. Bricokoo-

Tlepros BOCCTAHOBIICHUS HE MEHEE  |[TACHBIC
30 yreT mocIe MOHOTO YCTPAaHEHH
MCTOYHHKA BPEHOTO BO3/ICHCTBUSI.
3. |Cpennss Dxonornueckas cuctema Hapyuiena. |III kmace

[Tepron BoccTaHOBNIEHHS HE MeHEE | YMEpPEHHO
10 sieT moce CHUXKEHUS. BPEHOTO OTIacHBbIE

BO3JICHCTBHS OT CYIIECTBYIOIIETO HC-

TOYHHUKA.
4. |Huskas DxoJnormdgeckas cuctema Hapymiena. IV kimace
Ilepuon camoBoccTanoBieHust He Me- |Maitoomnac-
Hee Tpex JIeT. HBIC
5. |Odenb HU3Kas |DKOJOrMUYECKas cCUCTeMa MpakTuie- |V kiacc
CKHU HE HapyIlcHa. Ipaktuye-
CKH Heorac-
HbIE
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OtHecenne oTxo/0B K kiaccy onacHoctu st OIIC moxer ocymiect-
BIISITHCSI PACUCTHBIM HJIU SKCIICPUMEHTAIBHBIM METOIAMHU.

DKCIIepUMEHTAIBHBII METO/I OCHOBaH Ha OMOTECTUPOBAHUU BOJIHOM BbI-
TSOKKU OTXOJIOB ¥ PEAITU3YETCs B CIICIUATM3UPOBAHHBIX aKKPEIUTOBAHHBIX
JUTSL ATHUX Tieiel Taboparopusx. Ero MCrmonb3yroT B CACIYOIIUX CIydasiX:

— JUIsl IOATBEPIKICHHSI OTHECCHUST OTXOMIOB K 5-My KJIACCy OINACHOCTH,
YCTaHOBJICHHOTO PACYCTHBIM METOJIOM;

— IIPY OTHECEHUH K KJIaCCy OMACHOCTH OTXOJIOB, Y KOTOPHIX HEBO3MOXKHO
OIPENICINTh UX KAaYeCTBEHHBIN U KOJIMYCCTBCHHBIN COCTAB;

— TIpY YTOYHEHHH 10 JICENAHUI0 VI 3d CYen 3aUHMePeCO8AHHOL CHIOPOHbL
KJIacCa OMACHOCTH OTXOJOB, MOJYYCHHOTO MH(OPMAIMOHHBIM IyTEM WA
PacUETHBIM METOJIOM.

PacuerHpiM MeTOIOM ompenelstoT mokasarens (K), xapakrepusyronuit
CTeleHb OMACHOCTH OTXOJa M paBHbIN cymme nokasarenei (K,) omacnoctu
BEIICCTB, COCTABIISIONINX OTXOJ[ (KOMIIOHCHTOB).

INokasarenb cTeneHn omacHocTH KommoHeHTa orxoxaa (K,) paccuuth-
BAIOT KaK COOTHOLIEHHE KoHleHTpauuu orxona (C,) k koapduunenty ero
crenenu onacHocTh (W,). B cBoto ouepeb kK03 QHUIIMEHT CTENEHH ONAaCcHO-
CTH KOMIIOHeHTa oTxofa (W) SBISETCs yCIOBHBIM IOKa3aTeNeM, YMCIEHHO
PABHBIM KOJIMYECTBY KOMITOHEHTA OTXOJa, HIIKE 3HAYCHHUSI KOTOPOTO OH HE
OKa3bIBaeT HeraTuBHbIX BoznencTBuid Ha OIIC.

Hns onpenenenns kodppuunenta W, HeoOX01MMO HalTH CTENeHb Omac-
HOCTH KOMIIOHCHTa OTXO0Aa 1O 19 MepBUYHBIM [MOKA3aTENsIM OIACHOCTH.
Kpome Toro, B nepeveHb mnokasaresieid, MCIONb3yeMbIX Ui pacdera W,
BKJIFOYAFOT eIlE IMoKa3aTelib H()OPMAIIMOHHOTO 00ECIICUCHUS ISl yueTa He-
docmamka uH@opmayuy 1o IEPBUYHBIM ITOKA3aTEIISIM CTEIICHH OMACHOCTH
KOMITOHCHTOB.

Takum 00pa3oM, ompesiesICHHe OMACHOCTH OTXOJa MPEICTaBIIET OO0t
HMHTEIUJICKTYaJIbHO HEMPOCTOC M 3KOHOMHYCCKH 3aTPATHOC MEPOIPUSITHE.
[Ipobnema ycyryonseTcss Tem, 4TO B MOJUTPApUH MIUPOKO HUCIOIB3YIOTCS
HMMIIOPTHBIC PACXOIHBIC MAaTEPUAJIbl, COCTAB U IKOJIOTUYCCKUE XapaKTCPH-
CTHKHU KOTOPBIX YaCTO HEM3BECTHBI U CKPBIBAIOTCS 32 (DUPMEHHBIMU HA3Ba-
HUSMU ¥ a00peBuarypoii. B aToM ciyuae repedeHb KOMIIOHEHTOB OTXO/1a U
UX KOJIMYECTBCHHOE COJICPIKaHUE MOXKHO TOJIBKO IPUMEPHO YCTAHOBUTH TIO
COCTaBYy UCXOJHOTO ChIPhs, TEXHOJIIOTUYECCKUM IIPOIIECCaM €ro MepepadoTKu
WJIM 10 Pe3y/ibTaTaM KOJMYECTBEHHOIO XUMUYECKOTO aHAIM3A.

Crnenyer OTMETUTh, YTO PACUeThl KJlacCa OMACHOCTU COMIIACHO YIOMS-
HYTOH JICUCTBYIOMICH METOUKE HE TIO3BOJISIFOT OOBEKTUBHO OICHHUTH OIac-
HOCTh oTxofa st OIIC mpu HEOOJIBIIOM CONEPKAHUKM B HEM TOKCHYHBIX
KOMITOHEHTOB. Hanpumep, B OTHOLICHUH COBPEMEHHOW MOJIHUrpaduyuecKon

62 | TARPTAUTINE MOKSLINE - PRAKTINE KONFERENCIJA



MPOAYKLUHU TaKHE UCCIEAOBAHUS U JaHHbIE NMPAKTUUECKU OTCYTCTBYIOT. C
YUETOM TOT0, 4TO 00bEeMBbI 00Pa3yIOIIMXCS OTX0I0B OTPOMHBI, a COAEePKaHHE
B HUX Oymaru, KapToHa ¥ IUICHOK, INIaBHBIM 00pa3oM, OTXO/10B HoJUrpadun
W yNaKOBOYHBIX MarepualioB (CO BCEMH TOKCHMYHBIMH MHUKPOKOMITOHEHTa-
MH) MOXET IpeBbiarh 40%, BO3HUKAIOLIHME IIPH ITOM DKOJIOTHYECKHE TIPO-
0JIeMbI OYEBH/THBI.

Heo0xoauMo OTMETHTh, YTO COINIACHO JICHCTBYIOIIEMY 3aKOHOJATENb-
cTBy Ha noiauronsl ThO npuHUMarOTCs 0TXObI 4—5 Kl1acCOB OonacHOCTH. B
TO 7K€ BPEMsI HEKOTOPBIE OTXOAbI MOJUTPadUUECKOr0 MPOU3BOACTBA MPEa-
CTaBJISAIOT OoJiee BBICOKYH omacHOCTh st OIIC. B wactHoCcTH, OaHKH U3-
I0J] TAKOKPACOUHBIX MaTepHaJIOB ¢ OCTaTKaMU KPacKH, KOTOPbIE YacTO MO-
nafaroT Ha nonuronsl ThO, coracHO BBIMOJHEHHBIM pacdeTaM OTHOCATCS
K 0TX0/1aM 3-T0 KJ1acca OMacHOCTH.

TakuM 00pa3oM, BO3HMKAIOIIME B HACTOSILNEE BPEMsl SKOJOTMYECKHE
npodiemsl B cdepe ynpasinenuss TBO TpeOyror Oe3oTiararebHOTO perie-
HUSL BOIIPOCOB MPABOMEPHOCTH C HKOJIOTMUYECKON TOUKH 3PEHUs pa3Melie-
HUSI COBPEMEHHOH monurpaduieckoil MpoayKIUu U OTXOAOB HoiUrpadu-
YEeCKOro Mpou3BojcTBa Ha nojuroHax THO. Baxwneimeid 3agadeil B 3Toit
cepe sBISIETCS] CBOEBPEMEHHOE orpeiesieHue kiacca ornacuoctu st OIIC
BCEH MPOAYKIMH U KOMIIOHEHTOB MOJIUTIPApHUECKOTO ITPOU3BOJACTBA U pac-
mMpeHre OaHKa JaHHBIX O KJlaccaM ONAaCHOCTH KOMIIOHEHTOB, y4acTBYIO-
LIMX B NOJIUTPAQUUECKUX U YITAKOBOYHBIX ITPOIECCAX.
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Abstract

This article gives a review of the problem of increasing amount of toxic
components in municipal solid waste (MSW) that will worsen the
environment on MSW polygons. The decision of the problem is the
definition of danger type and increase of ecological compatibility.
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MHOBATUBHAA N BCECTOPOHHAA LUKOJIbHAA
KOLENUMA, HAYMHAA CO CPEQHEN LWKOJ1bI U
KOHYAA BAKAJIABPOM

Apaccen 0.
ESB Medien College, Dresden

JlBeHanuarh JieT Ha3ad ObUT CO3aH YaCTHBIH IIKOJBHBIN LIEHTP 0 Ipa-
¢buke n meaun — Menuenkonepk GmbH.

[1aBHBIM ITyHKTOM €r0 JIeSITeIbHOCTH SIBISIETCsl PO eccHoHabHOE 00-
y4eHHUE B HAIIPABJICHUH MIEUATHBIX U COBPEMEHHBIX AUTHTAIBHBIX CPENICTB.

3acyeT mocaeI0BaTeIbHON AeATEeNbHOCTH PYKOBOJCTBA U YUHUTEJIEH Mo-
CIIEITHHX JIET CTAJI0 BO3MOXKHBIM MOJICTPANBaTh BbITAHHBIH MUHUCTEPCTBOM
KYJIBTYpbl 1 00pa3oBanusi 3emin CakCOHUM y4eOHBIi IJ1aH Mo MoTpeOHO-
CTH PBIHKA. JTO OTHOCHUTCS KaK K COAEPIKAHMIO CAMOTO y4YeHHs, TaK U K
METO/IaM BHEIPEHUS 3HAHUH.

He6onpuiue kiaaccesl (mpumepHo 20 YISHUKOB), BBIOOD 110 CIIOCOOHOCTSIM
(3acueT MpOXOXKACHUSA TECTa) M MHTEpecaM, a TaK)Ke MHTCHCHUBHAs CBSI3b
MEXJIy YUUTENIeM M yYEeHHKaMH MOJOXHWIN OCHOBY JUII MHOIOOOpa3HOTO
METOJIMYECKOT0 BBIOOpA B yUeOHOM Mporecce.

[Ipenmy1ecTBO HEOONBUIMX IPYII 0OOCHOBAHO TEM, YTO YUUTEb, IIPO-
BOJISl YPOK, BEIOMPAET METO]] €ro MPOBEACHNUS 10 CIOKUBIICHCS CUTyalllN.
Taknum 00pa3oM cTaao BOBMOXKHBIM ITEPEHTH OT TaK Ha3bIBAEMbIX CTAHAAPT-
HBIX YPOKOB Ha IPYIIIOBYIO U TAlHY0 padoTy.

CamocrosiTenbHas yueda 3aMEHSIeT 4achl yYUTEIbCKOW JIEKIMH, y4yeO-
HBIE IPEMETHI U MOJYIIN OOBEIUHSIOTCS B pabOThI, OXBAaTHIBAIOIINE CaMble
pa3nuyHBIe NPEAMETHI, UM K€ IeNible ydeOHbIe TeMbl IPEeBpaIlaloTCcs B
MPOEKTHI, OPUEHTHPOBAHHBIE Ha NMOTPEOHOCTH PHIHKA U peau3yeMble BHE
IIKOJIBL.

MenueHKOomIe K MPHHUMALT Y4aCTHE B PA3INYHBIX PETHOHAIBHO OpPaHU-
30BaHHBIX MOJIOJICIKHBIX MEPOIIPHUATHIX, TaKUX Kak outTake — MozexHas He-
nensa B CakCOHNH, KOTOPYIO MBI ITOJICPKUBAEM Ipesiaras pa3indHble Kyp-
cel. Crnenmyromast BaykHasi Koorepaius cBs3ana ¢ Tpanc-Menus-AkaneMuei
Hellerau mo mpoexty CYNETart npeactaBisitonam co00i MKy HapOIHBIN
MyJIbTUMEIUAbHBIH (hecTHBaIb UCKYCTBA B J{pe3neHe.

Crnenyromas BO3MOXKHOCTh IPAKTHYECKOI, MOYKHO CKa3aTh areHTYPHOH,
paboThl MPENOCTaBISETCS HAIIMM LIKOJbHUKAM B KOHIE 2-T0 y4eOHOro
rofia IpU MHTKEHCHUBHOM INPOXOKICHUN 4-HEeNeNbHBIX CIENHaIN3UpOBaH-
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HBIX KypcoB. Hamm BeImyCKHMKM pabOTaroT Haj MPOEKTHBIMU 3aKa3aMu OT
MapTHEPOB, PA0OTAIOIIHMX B COIIMAIBHON 00IaCTH, MM OT HHTEPECYIOLINXCS
COOOIIECTB HAIIEr0 peruoHa.

B nocnenHue qBa rosa HaM yiajiaoch NPHUBIEYb HAIMX YYEHUKOB K y4a-
CTHIO B MEXJIyHapOJIHbIX IIpoekTax B ropoxae Aberdeen (ILlommaaus) u B ro-
pone Kaynace (JIutsa).

Bce aTo mpuBerno k Mbicie camy y4eOy, a Takke IepHo/] IocJie €€ OKOH-
YaHUS HACBITUTH CIIEU(PUIECKUM KPEaTUBHBIM COJIEPKAHUEM U PaCIIUPHUTh
110 rpa)MYECKUM U MEAHAIBHBIM TEMaM.

C 2001-ro roma MenueHkoiemk npeiaraer yuedy B npodeccuoHalb-
Hoit Beiciei mxone (FOS) B HanpaBnenuu uckycrsa u ¢ 2003-ro rozga - B
podeCcCHOHANBHOMN IIKOJIE HCKYCTBA C 00yUSHHEM MOCIIEeYIOIINX MOTyIer
U TIoJTy4eHus 0oJiee BEICOKOM KBaIH(UKAINK.

2009-p1i1 TO cTad BaKHBLIM MOMEHTOM B KHM3He Meanenkonemx. B Tec-
HOW coBMecTHOW pabore ¢ Bricireld mkonoit Mittweida u ¢ Konrad-Zuse-
co00MIeCTBOM OBUIM pa3pabOTaHbl y4eOHBIC HAINPABICHUS C TOJTYYCHUEM
3BaHus OakanaBpa. OTKpbHIBAIOMIAsICsS B 3TOM I'OJly CPEIHSISI KON, B KOTO-
poii 00y4deHne HaYMHAETCsl ¢ 5-T0 Kilacca, KOMIUIEKTYET IIKOJIBHYIO CUCTEMY
CO CIIeUabHBIM I'padueCKUM U MEAHAIbHBIM 00pa30BaHHEM.

Menuenkonemx Jlpe3ieH sBisieTcsi KOMIIETEHTHBIM MTapTHEPOM JJISl BCeX
JKEJAIOLINX YYUTHCS B J{pe3/ieHe n BBIOpaBIINX KPEaTUBHbIH ITyTh. YUeHH-
KM ¥ CTYACHTBI ITPUE3XKAIOT K HAM M3 Pa3HbIX MecT [ epMaHiy 1 OIb3yI0TCs
MIPEUMYIIIECTBOM YUHUTHCS «BCIO )KU3HB» HA OJJHOM MECTE C BO3MOXKHOCTSIMU
y4acTHsi B MEX/YHAPOIHBIX IPOEKTaX, UMesI HHIANBUIYaJIbHYIO MOIJIEPKKY
CO CTOpPOHBI yuuTesneld. BosHukmias cemeiinas armocdepa, peKOMeHJalnu
10 BBIOOPY IpoQeccuu M NPHUHATHS PEelIeHuil Ha Oyayllee co3JaeT BO3-
MOXHOCTB JINUHOTO U MHAMBUIAYaILHOTO Pa3BUTHSI )KMU3HEHOTO MY TH HAIINX
YUCHHKOB.

VYenemHoe okoHYaHUE yueObl, ydacTHe B MHTEPHAIIMOHAJIBHBIX IPOEK-
Tax U MOJICPKUBAEMbIE KOHTAKTBI C BBIITYCHUKAMH MOATBEPKIAIOT Ha/IEK-
HOCTB BEIOPaHHOTO MYTH, TI0 KOTOPOMY U B JiajibHElIIEM Oy/ieT pa3BUBaThCs
WH/IMBU1yaJIbHOCTh U CBOE0OPA3HOCTh HAIIEH IIKOJIBLHON CHCTEMBI.
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FROM SECONDARY SCHOOL TO BACHELOR -
A INNOVATIVE AND INTEGRATIVE EDUCATION
CONCEPT OF MEDIENCOLLEGE DRESDEN, A PRIVATE
SCHOOL CENTRE FOR GRAPHIC AND MEDIA

Dressel J.
ESB Medien College, Dresden

Twelve years ago the private school for graphic and media — the medi-
encollege — was founded in Dresden. It started as a centre for vocational
education in the area of print and new digital arts.

Thus to a contentious and excellent work, school administration and
teaching staff delivered education on behalf of the statutory curricular by
the Saxony Ministry of Education without losing sight of market demand.
This refers not only on the curricular but also to the methods of knowledge
transfer.

Small student groups of maximum twenty people; a selective strategy by
entrance test, which challenges performance and interest of the applicants,
and a thoughtful relationship between lecturer and learner, - these are the
most important things for a mutable range of methods within the teaching
process.

The advantage of small groups lies in the flexibility of the teaching proc-
ess. Scheduled ex-cathedra teaching can easily transferred to teamwork or
stationary work. For instance:

parts of self-studies alternate lectures;

subjects and modular work are connected within interdisciplinary as-
signment; or

content of teaching are extended on cooperative projects with local and
international companies or associations.

Concerning the latter case, there are annual projects that mediencollege
takes part in. One is outTAKE, the so called Youth Media Weekend in the
Saxony Parliament; mediencollege provides courses on new media, video,
illustration and many more. Another example is CYNETart, an international
festival for computer based art; mediencollege provides a comprehensive
video documentary, which is broadcasted in the internet.

Furthermore the students pass a special workshop at the end of the sec-
ond year. Within four weeks there is the chance to sample all the knowledge
on agency work. That means that the student groups supply marketing per-
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formances to social committed partners or interest groups from the region;
for instance Cl-development for Gender Mainstreaming, print media for a
literature festival called “Magia Mundi” or staircase paintings for the Dia-
konisches Werk in Dresden.

Within the last two years mediencollege students were also involved
in international cooperation projects in Aberdeen (Scotland) or Kaunas
(Lithuania). Together with the partners on site, mediencollege realized video
and print productions.

All these things led to the consideration that vocational education is not
only a part of straight teaching, it is also important to enrich the education
by specific creative content on graphic issues and media issues as well. That
is why mediencollege offers a Secondary College for Creation since 2001,
and there is a Professional School for Creation focussed on communica-
tion design since 2003. These two parts complete the row of professional
education at mediencollege. Also academic studies started in the year 2009.
In cooperation with the University of Applied Science Mittweida, medien-
college offers two types of Bachelor degrees, Applied Media — Digital De-
signer (Gamedesign) and Business Management. Besides all that a second-
ary school will be opened in autumn 2010. So, even the youngest used to
encourage their interests on creative industries as early as they can.

Mediencollege is a well known as professional partner for any concern
of education on creative industries in Dresden. Students and apprentices
come from all over Germany and enjoy the advantage of lifelong learning
in a place that carries out international projects and takes care of individual
needs. The familiar collaboration of teachers and students and the careful
mentoring of their performances occurs exceptional ways on successful ca-
reers.

Effective degrees, international work experiences and personal engage-
ment of students and teachers fortify the individual and unique way of that
comprehensive school centre called mediencollege.
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NCMNOJZIb30OBAHME ®AKTOPHOIO AHAJIU3A ANA
OLIEHKU CBOMNCTB FASETHON BYMATW.

Komaposa J1.10., MomoTt M.B., MoTawHunkos M.O.
MocKoBCKMI rocyfapCTBEHHbIN YHUBEPCUTET NeyaTun

AHHoOTauuA

B cTaTbe paccmaTpuBaeTca BO3MOXHOCTb MCMNOJSIb30BAHNA MHOTOMEPHON
CTaTUCTUYECKON Mpouefypbl $aKTOPHOro aHanm3sa AfiA onucaHus obpas-
LIOB ra3eTHbIXx ByMar OTeYeCTBEHHbIX 1 3apybexHbix npoussogutenein. B
KayecTBe onmcateneil 06BbEKTOB NCCNeAOBaHMA UCMONb3YIOTCA UX ONTU-
yeckune, NOBEPXHOCTHbIE 1 MEXAHVKO-MPOYHOCTHbIE XapaKTePUCTUKN. B
pe3ynbTaTe 06paboTKN NCXOAHOE NMPOCTPAHCTBO «CBEPHYTO» MOYTW B TPU
pa3sa 6e3 cylecTBeHHON notepy MHGopmaumu. MocTpoeHbl ceyeHms pac-
NoONOXeHNA 06BEKTOB UCCNefoBaHNA B NPOEKLMUAX HOBbIX KOMIMIEKCHbIX
nepemeHHbIX.

l'azernas OGymara — Hambomee pacipocTpaHeHHas OyMayKHas TPOTYKITHS,
M3rOTOBIsIEMasi B MUpe B KosmdecTBe ~20% OT BBIITyCcKa BCEX BUAOB Oymar
n kapToHa. OHa sBIsSETCA caMOil SKOHOMHYHOI M3 BCeX BHIOB Oymar uis
TIeYarTy, IMOCKOJIbKY M3TOTaBINBAETCS U3 HAaHOOIee JEIeBbIX BOIOKHUCTHIX
MaTepuanoB, Jaiie 0e3 HarmoJHWTENel, NPOKIEHKH W MMeeT HeOOIbIIyIo
Maccy. M3-3a OTHOCHTETHHO HU3KOW LEHBI U OCOOCHHOCTEH TEXHOJIOTHUH
nedary, e€ He PeHTa0eNbHO 3aMEHSTh APYTUMH BHAAMH OyMar, MOCKOJIbKY
KU3HEHHBII UK IPOLYKINH HEIPOIOIKUTEIICH.

Poccust yxe monrme rofpl OCTaeTCsl OJHUM M3 MUPOBBIX JIMIEPOB IO
MIPOM3BOAICTBY I'a3eTHONW OyMaru M OJHUM M3 BEIYIIHX KCIIOPTEPOB 3TOTO
Buga npoxykiuu. C 2007 roma mopsiaka 65% ot obmero o0béMa mpons-
BOJICTBA POCCHICKOH ra3eTHOI Oymaru moctasiseTcs 3a pyoex. [Tocnexanit
3aTSIHYBIIUHCA MUPOBON KPU3UC OKa3aJl HEKOTOPOE HEraTHBHOE BINSHHE HA
norpebuTeneil ra3eTHON Oymar, HO PE3KOro cIiaja MPOW3BOACTBA HE Ha-
Omromaercs, 00BEMBI POCCHICKOTO TPON3BOJCTBA MPAKTHUECKH HE Iaja-
10T. OCHOBHAsI J10J1s1 IPOU3BOCTBA OTEUECTBEHHON OyMaru MpUXOIUTCS Ha
nemTono3Ho-oymaxkasie komonHats! (LIBK) «Bomray, «Kormomoray, «Co-
JTKaMCKOyMIpom» [1].

Peanuu ceropHAIIHETO IHS TaKOBBI, YTO TUHOTpa(uM yCTaHABIUBAIOT
HOBOE BBICOKOCKOPOCTHOE 000PYZI0BaHHE, KOTOPOMY TPEeOYIOTCS Ka4eCTBEH-
Hele copra Oymaru. Kpome Toro, HaOmiomaercsi TEHACHIHUS K CHIDKEHUIO
Macchl MaTepHaia B IEIsIX SKOHOMUH, HO 0e3 yXy/IIeHHs OCHOBHBIX ITOKa-
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3areneil kadyecTBa. HanOoibmMM CIIpOCOM Ha PBIHKE IMOJIB3YETCsl ra3eTHast
Oymara Mapok «A» u «O» maccoil MmeTpa KBajaparHoro 45r. Ha razeTtHyro
Oymary 3TOro THIIa CCTOIHS MPUXOAUTCS 79% POCCUIICKOTO MOTPEOICHUS U
JI0JIs1 TaKOW Oymaru B CTPYKTYpE MOTPEOJIICHHSI C KaK/BIM T'0JIOM YBEIHYH-
BaeTCsl.

Hanpammuaercs Bompoc, Tak 3a CY4ET YEro K€ MOXKHO HE TOJBbKO CO-
XpaHUTh IT0Ka3aTeNId KauecTBa, HO U ymryumuTs ux? [Ipexne Bcero, 3a cuer
HOBBIX NPUEMOB B TEXHOJIOTHUYECKOI 1IEMOYKE OT MOIYyUEHHS BOJIOKHUCTBIX
noryabpukaroB (Iepexo/] Ha TEPMOMEXaHHUECKYIO JPEBECHYI0 Maccy U
BTOPUYHO NepepaboTaHHbIE BOJIOKHA) /10 MPOM3BOJICTBA TAKOTO Marepuaa
C OCBOGHHEM MUKPOKPEIHPOBAHHS OyMa)KHOTO ITOJIOTHA, MPUBOAALIMX K
CTaOMJIBHOCTU U OOJbIICH HANEKHOCTH Oymard mpu padoTe Ha CKOPOCT-
HBIX [e4aTHbIX MaruHax [2]. [lo MHOTMM [TOKa3aTeisiM TPy UCIIOJIb30BaHUI
B IPOM3BOJICTBE OyMarn TepMOMEXaHUYECKON JPEBECHOI Macchl CBOMCTBa
Oymarn npuOIMKAIOTCS K CBOMCTBAM YHCTOLICIIIIONO3HONW Oymaru, 3a Mc-
KJIIOYEHUEM I0Ka3aTensi CBETOCTOMKOCTH, UYTO CBS3aHO C MPUCYTCTBHUEM B
Heil nurauHa. lnpokoe xe mpuMeHeHue, 0COOEHHO Ha 3amaje, Mpu Mpo-
W3BOJICTBE ra3eTHOM OyMarum BTOPHYHBIX BOJIOKOH HAKJIa/bIBaeT CBOU OCO-
OEHHOCTH Ha CBOWCTBAa Marepuaja W B 3aBUCHMOCTH OT COOTHOIICHHUS B
KOMIIO3MIIMH Pa3HBIX BOJIOKOH CBOMCTBA OyMaru y pa3HbIX IPOU3BOUTEICH
3HAYUTEIBHO PA3HATCA.

CaoiicTBa ra3eTHON OymMaru — 3To CBOWCTBA, ONpeAesone eé nosese-
HUe JI0 IIeyaTy, BO BpeMs IeyaTu 1 nociie neyatu. Bee 3Tu cBoiicTBA MOXKHO
00BEIMHUTh B HECKOJBKO TPYIII: CTPYKTypHBIE, MEXaHWYECKHE, COpOLH-
OHHBbIE, onTuueckue. Ho, HECOMHEHHO, BCe 3TH CBOWCTBA UMEIOT TECHYIO
3aBHCUMOCTb JIpyT OT Jpyra M CTEIECHb WX BIMSHUS Ha OLEHKY KayecTBa
pas3nnvHa, 0COOCHHO JJIsl MaTepHaliOB BIITYCKAEMbIX Pa3HBIMU IPOHU3BO/IH-
tensmu [3].

CrnenuTh 3a Ka4eCTBOM T'a3eTHON Oymaru He MpOCTO, TaK KaK OHO Olle-
HUBaeTCsl OOJBIIMM KOJIMYECTBOM Pa3iIMYHbBIX TMoKazarenel. [Ipakruueckn
BCE NPOM3BOJIUTENH I'a3eTHONH OyMarn BKJIFOYAIOT B CBOM HOPMaTHUBHBIE J10-
KyMEHTBI CJICIYIOIINE MTOKA3aTeNn: Maccy 1M?, MIIOTHOCTbD, PA3PHIBHYIO UTH-
HY, CONIPOTHUBJICHNE PA3JUPAHHUIO, [TIaJIKOCTh, BIAKHOCTh, OCJIN3HY, HENPO-
3pauyHOCTb, NBUIMMOCTb, COPHOCTh. OIHAaKO He Bceraa ynaércs npeacka3arh,
TI0JIB3YSICh CHCTEMOM OLIEHKH TOJIBKO ATUX TOKa3aresiel, oBeaeHue oOyMaru
B TEXHOJOTMUYECKHX Ipoleccax M, KaK UTOT, KOHEYHOE KaueCTBO Me4aTHON
npoxykuuu. Tpebyercst uCIoNIb30BaTh COBOKYITHOCTD TIOKa3aTeiei, orpese-
JISIIOIIUX Pa3JIMuHbIe TPYMIBI cBOicTB Oymaru. [losToMy He mpekpariaer-
Csl TIOUCK M pa3padoTKa METO/0B, MO3BOJISIIOIINX C JOCTATOYHON CTEIEHBIO
TOYHOCTHU XapaKTepH30BaTh CBOMCTBA OyMark B KOMILIEKCE.
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Ha nam B3misij mpenctaBisieTcss BO3MOXKHBIM OLIEHUTH MPAaKTHUECKYIO
3HAYMMOCTh OCHOBHOT'O MacCHBA IOKa3aTelieH, HCIOIb3ysl (DaKTOPHBIN aHa-
nu3. Takol aHaIM3 O3BOJIsIET 00BbEIUHATh HanOoJIee B3aNMO3aBUCUMBIE 110
3HAYMMOCTH TOKa3aTeNId B TPYIIIbBI, Cykas HHQOPMAIIMOHHOE IOJIe, C Iie-
JIBIO BBISIBIICHUSI MaKCUMaIbHO 3(P(QEKTUBHBIX B3aUMOJCHCTBHI Ha YIIpaB-
JIIEMOCTh MarepHaliaMHi B IPOLIECCE MCIOJb30BaHUS MX ISl MOJIYUESHHS
GoJiee KaueCTBEHHOW MeyaTHoi npoxykuuu [4]. B kauecTBe 0OBEKTOB UC-
CJIeJIOBaHUsI HAMU ObLTH BBIOpaHBI ra3eTHBIC Oymaru Beaynux [IBK Poccun
Y M3BECTHOM miBenckoit kommanuu Holmen Paper ¢ maccoii, kotopasi Hau-
Oosiee BOCTpeOOBaHA CCTOMIHS.

ITo craHmapTHBEIM METOAMKAM OIPEICIICHBI MOKa3aTeian Oymar, Xapak-
TEPU3YIOIINE CTPYKTYpPY, ONTHYECKHE, MOBEPXHOCTHBIE M MEXaHUYECKHE
cBoiictBa. [IpoyHOCTHBIC U AC(POPMAIMOHHBIC XapAKTCPUCTUKU IIPUBEIC-
HBI JJI1 MAIIMHHOTO HAIIpaBIICHMs 00pa3IoB ra3eTHhIX OyMmar. [lonyueHHbIC
JIaHHBIE CBEIEHBI B TA0I. 1.

AHanu3 nonapHeIX K03()(GHUINECHTOB KOPPEISAIUH OTYYCHHBIX MapamMe-
TPOB IO3BOJISICT BBISIBUTH PsiJ] KAK OYCBHHBIX, TaK HECKOJIbKO HEOXKHIAH-
HBIX 3aBUcUMOcCTel. K mepBbIM clielyeT OTHECTH B3aUMOCBSI3b XapaKTepH-
CTHK OCITU3HBI M OTTCHKA — pHC. | (BRI3BAHHYIO HAIMYHEM JIBYX OKPAIIICHHBIX
LIBEICKUX Oymar), a TaKk)Ke 3aBUCUMOCTh MEKIY Pa3pbIBHOM JUITMHOM U Ipe-
JIeJIOM IIPOYHOCTHU — PUC. 2.

Tabnuya 1. Xapaxmepucmuxu eazemuvlx 6ymae 6blOPaHHbIX NPOU3E00Umenell
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C|lo || a|a || 2| &K
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Puc. 2. Cea3b paspwiénotl O1unbl U npedena npoyHoCmu

K HEO)KMIaHHBIM CIIEyeT OTHECTH 3aMETHYIO B3aUMOCBS3b XapaKTepH-
CTHK TJIAAKOCTH U KOd(D(HUITHEHTa aHU3O0TPOITUHU — PHC. 3.

B menom ciemyer OTMETHTh, YTO HEMOCPEACTBEHHOE HCIIOIb30BAHUE
nH(opMaIHH, 3aKIIOYEHHOI B TaKOM OOJIBIIOM KOJMYECTBE IapaMeTpoB,
BECbMa 3aTpyAHHUTENIbHA. BBIXOIOM M3 CIOXKMBIIEHCS CHTYalUH MOXET
OBITH MCIIONIb30BaHHUE MTPOLIEAYPHI (haKTOPHOTO aHamu3a [ 4], TO3BONIAOIIAS
COKPaTUTh MHOTOMEPHOE IPHU3HAKOBOE HPOCTPAHCTBO IMOCPEACTBOM €ro
npeoOpa3oBaHuss K HOBOMY IIPH3HAKOBOMY IIPOCTPAHCTBY, Ha3bIBACMOMY
(axropabsM. Kakapii u3 HOBBIX (DAKTOPOB SBIAETCS JTMHEHHOW KOMOWMHA-
el MCXOIHBIX NePEMEHHBIX. B COOTBETCTBHM C METOIOM IVIAaBHBIX KOM-
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MOHEHT HOBBIC (haKTOPHI BHIOMPAIOTCS M PAHKHUPYIOTCS B COOTBETCTBHH C
JIOJICH MCXOMHOM MH(OPMAIIUH, COACPIKAIICIHCS B KAXKIOM U3 HUX. B pe3ysib-
TaTe OOJBIIYIO YacTh HHGOPMAIIMHU, 3aKIOYCHHOW B MCXOIHOM MACCHBE,
yaaeTCs BBIPA3UTh B CYIICCTBEHHO MCHBIIIEM KOJMYCCTBE HOBBIX (DaKTOPOB.
Kpome Toro, mosiBisieTcss BO3MOXKHOCTH MTPOAHAIM3UPOBATh B3aMHOE pac-
MOJIOKEHUE UCCIIEeyeMbIX 00BEKTOB B NMPOCTPAHCTBE, BOCIOIb30BABIINCH
«CCUCHUSMM», TPOIYLUPYCMBIMHU MOMAPHO HanOOJee 3HAYMMBIMH (HAKTO-
pamu.

[IpuMeHeHHUe BBIMICOMUCAHHON MPOICIYPhl K MPUBEACHHOMY B Ta0II. 1
MaCCHBY O3BOJIHJIO BBIJCIIUTH ISTh HOBBIX (PAKTOPOB, COACPIKAIIUX TPAK-
tHaecku 94% ucxoaHoi uHGopMaluu (cM. Tadi. 2).

Tabnuya 2. Obwue pe3yromamol pakmopHO20 AHATU3A

Honst nucnepcun
dakrop YactHas % Cumulative %
1 4.94 29.09 29.09
2 3.92 23.10 52.195
3 3.16 18.628 70.82
4 2.20 12.94 83.76
5 1.75 10.30 94.06

B Ta61n. 3 npuBeneHsr KOAQGUIMEHTH HATPY30K HCXOIHBIX TIEPEMEHHBIX
B MOJIyYEHHBIX (haKTopax.
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Tabauya 3. Daxmopmvie HA2PY3KU UCXOOHBIX NEPEMEHHBIX

DakTopsl
[lepemennsie
1 2 3 4 5

Macca 1m? 0.36 0.34 0.21 0.34 -0.71
Benmsna r, 0.02 -0.99 -0.01 0.04 -0.09
Orrenok Dr, -0.02 0.96 -0.06 0.21 0.01
Hanonnurens, 0.33 0.91 -0.21 0.13 0.03
Henposuocrs, H , | -0.71 0.49 0.38 -0.02 0.10

MO/HO%P_OT -0.20 -0.56 -0.24 -0.41 0.43
Dsmen I 0.22 -0.17 0.47 -0.83 0.00

R 0.06 0.12 0.17 0.96 -0.04
[MyxmocTh -0.57 -0.45 -0.49 -0.26 0.36
[TsunMocTh -0.79 -0.10 -0.37 0.07 0.25
[epoxosar. 11/06 -0.46 0.01 0.81 0.28 0.12
[maaxocTh 0.46 -0.10 0.84 -0.21 -0.07
Pa3priBHas nnmHa 0.96 0.07 0.04 -0.05 0.16
[Ipenen npounoct. | 0.95 0.19 0.14 0.00 0.02
Sdd. MP 0.91 0.08 0.15 0.04 -0.31
OtHocut. nedopm. | 0.06 0.46 0.06 0.15 0.83
K, -0.31 0.08 -0.91 0.04 0.16

Ananu3 (aKTOPHBIX HArPYy30K IOKa3bIBAET, YTO B PE3YJIBTATE CTATHCTH-
yeckoll 00paboTKu B MepBbIi (HaKTOp CrpyNIMUPOBAIUCH NIEPEMEHHbBIE, Xa-
pakTepu3yIoIre MPOYHOCTHBIE CBOHCTBA, BO BTOPOH — ONTHYECKHE, 3-U U
4-i1 (haxTOpBl OOBEANHHUIN XapAKTEPUCTUKU MTOBEPXHOCTH, a B ISITHIH, HaH-
MeHee HH(POPMATHBHBIN, BOIIUIN IJIOTHOCTh M OTHOCHTENbHAS Ae(hopMarHs.

Ha pucynkax 4-6 oToOpa)ceHbl MPOEKIUH HCXOIHBIX OOBEKTOB Ha
IUIOCKOCTH OCHOBHBIX (hakTopoB. M3 MpHUBEAEHHBIX PHCYHKOB BHUIHO, YTO
IIPOCMATPUBAIOTCS 3aMETHBIE 3aBUCUMOCTH, CBS3bIBAIOIIME TE€ WJIM UHBIC
IPYIIIBl HCXOAHBIX MPHU3HAKOB, 00BEIUHUBIINECS B HOBbIE (hakTophl. CTa-
TUCTUYECKHME I10Ka3aTeld, XapaKTepU3yHoLIUe 3TH 3aBUCUMOCTH, CBUJE-
TEJILCTBYIOT 00 MX Heciay4yailHOM xapakrepe. B To ke Bpemsi (uznueckoe
00BbsICHEHUE ATUX (PAKTOB HE BCEI/Ia OUEBH/HO U SIBJISCTCS IPEIMETOM J1aJlb-
HEHIINX UCCIIEI0BAaHU.
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B zaximouenun CJICAYCT OTMCTUTD, YTO HpCHHaFaGMLIfI BapUaHT CTaTu-
CTUYECKOU O6pa6OTKI/I MHOTOMCPHBIX MAaCCHUBOB 3KCH€pI/IMeHTaHBHOﬁ HUH-
q)OpMaIII/II/I ABJIACTCA OAHUM U3 BO3MOKHBIX MTOAXOJ0B K PCIICHUIO 3a4a4 110
OLICHKE U OIIPCACIICHUTIO KaY€CTBa ra3eTHoi 6yMar1/1 1 IO3BOJISICT pEIATh HE-
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MaJIOBXKHBIE 3a/1a4¥l 0 OLIEHKE 3HAYMMOCTH psiJia MapaMeTpoB, PACIIUPSIs
CTaHIAPTHBIC MPECTABICHUS O HUX. [I[pIMeHeHNne KOMIUIEKCHOTO HCCIIE0-
BaHMS CBOICTB MOXET MOCIYXHUTh CPEACTBOM KOJTMIECTBEHHOTO N3MEHEHNUS
MIPOM3BOANTEIHLHOCTH MIEYaTHOTO TIPOLEcca P TOM )K€ PECYpPCHOM MOTEH-
[paje ¥ CHU3UTh MaTepHalbHbBIC 3aTPAThl HA €AMHUILY MTPOTYKINH. AHAIIN3
TIOMOXKET BBIIBUTH BHYTPUIIPOU3BOICTBEHHBIE PE3EPBBI OyMaru, TeM CaMbIM
MTOBBICUTH APPEKTHBHOCTH pabOTHI Kak THITOTpaduii Tak U, BO3SMOXKHO, He-
MOCpeNCTBEHHbIX pousBonureneil - LIBK.
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KWHETUKA OECOPBLIMN CMECEBbIX PACTBOPUTENEN
ONEKCONPA®CKUX KPACOK C PA3JIMYHbIX MOANOXEK

JlbikoBa T.[.
MocKoBCKNI rocyfapCTBEHHbIN YHUBEPCUTET neyaTun

Jluaupyroriee mojsoykeHNe Ha PhIHKE YITAKOBOYHOM MpoAyKIuK B Poccuu
B IIOCJIeIHEE ACCATUIIETHE TUIOTHO ynepxkuBaeT Qiekcorpadcekas neuars. C
MTOMOIIIBIO (uIeKkcorpaduu MOKHO 3aIleuaThiBaTh IMAPOKHUNA CIIEKTP MaTepHa-
JIOB, B TOM YHCJI€ U C HEBIUTHIBAIOIIECH MOBEPXHOCTHIO.

IIpu mevatu mMo HEBMUTHIBAIOIIMM MaTepHaiaM 3aKperieHrne KpacouHo-
TO CIIOSI TPOUCXOANUT ITYyTEeM HCTapeHUs PACTBOPHUTEINS C MOIJI0KKU. BBUIY
JTAHHOTO ITpollecca 3aKperieHns Bo (uiekcorpad)cKoii meqaTy puMeHsIFoTCs
CpelHeseTy4Yle U JIeTKoJIeTyuyne opraHudeckue pactBoputend. [lpu kom-
HATHOHN TeMmIeparype W HOPMaJbHOM JaBJICHHU PAcTBOPUTENN IS (hieK-
corpa)cKuxX KpacoK MPEACTABISIOT COOOM JKUIKUE COCAMHCHUS, B KOTOPHIX
MOTYT PacTBOPATHCS NPYTrHE BellecTBa 0e3 MX XUMHUYECCKOTO U3MCHCHHS.
PactBoputenu mis ¢aekcorpad)CKUX MEYATHBIX KPACOK JOJKHBI HE TOJb-
KO XOpOIIO PacTBOPSTh COCTaBHBIE YaCTH KPACOK — CBS3YIOIIHE, J00aBKU
U KPaCUTENIU, HO U OBITh OCCI[BETHBIMH, 0€3 OCTaTKa HCIAPSIThCS, UMETh
XOPOIIIYI0 XUMHUYECKYIO CTOUKOCTh, 00J1a1aTh MUHIUMAaJIbHBIM COOCTBEHHBIM
3amaxoM U MUHUMaJIbHOM TOKCUYHOCTBIO.

ITon Bo3/EHCTBIEM PACTBOPUTEINS PACTBOPSIEMOE BEIIECTBO NEPEBOUT-
Csl B COCTOSIHHME, XapaKTepU3ylolleecs MOBBIIICHHON pa3/leIeHHOCThIO Ya-
cruil. [Ipu pacTBOpeHHH OONBITMHCTBA TMPUMEHICMBIX IS TICYaTHBIX Kpa-
COK CBSI3YIOIIMX OOBIYHO BO3HUKAIOT UCTUHHBIC PACTBOPHI.

B kadectBe pactBopureneil Hapsay ¢ anudaTHYeCKHUMHU yIIIEBOAOPOAa-
MU (OCH3HMHBI), UCIIOJIB3YIOTCS U apoMaTudecKue (TOIyol U, B MaJbIX 00b-
eMax, Kcuion). M3 rpymmel CIUPTOB YIOTPEOUTEIbHBI METHIIOBBIH, 3THIIO-
BBIii, H30MPONUIIOBEII U, B HEOOJNBIINX KOJIUYCCTBAX, OYTHIIOBBIN CITUPTHI.
[TUKOITK ¥ TITUKONIBA(UPHI M3-32 BBICOKHUX YMCEN UCTTAPEHUS' IPUMEHSIFOTCS
B KAQUeCTBE 3aMeJTUTENeH CYIIKH.

BaxneliiiuM CBOMCTBOM BCEX BBILICIIEPEUUCICHHBIX PAacTBOpPUTEICH
SBIIETCSI MX JIeTydyecTh. B KadecTBe CpeAHENeTyuduX pacBOpPUTENIEH BO
¢uexcorpadekoii meyatd HanOoJiee YacTO MPUMEHSIOT DTHIIOBBIA CITUPT,

1 CkopocTb McnapeHust pacTBOPUTENs (MM CMECH PACTBOPUTEJIEN) 3aBUCUT B YACTHOCTH OT
BUJIa PACTBOPEHHBIX B HEM CBSI3YIOLLMX, CMOUI, CNIEUMAJIbHBIX 100aBOK U MUIMEHTOB.
2 KoadduumeHT ucnapeHnsi Huxke 7 1o OTHOLIEHUIO K 3THIIOBOMY 3upy.
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a B KQUeCTBE JICTKOJIETYUero pacTBOpUTENst — Jtuianerar’. B mpouecce me-
YaTh OPraHUYECKHE PACTBOPUTEIU BBIACISIOTCS B BO3AYyX paboyeil 30HBI
MOMUTpaUIECKUX MPEIIPUITUH, SBISISICH UCTOUHUKOM 3arps3HCHUS TEX-
HOJIOTUYECKNX BEHTWISALMOHHBIX BBIOPOCOB. OpraHryYecKue Mmapbl U Tasbl
Ype3BBIYAHO BPEIHBI U TPYAHOYIAISIEMBI U3 BO3IyXa paboucii 30HbI, OKa-
3BIBAIOT KpailHEe HEraTWBHOE BIIMSIHME Ha 37I0POBBE MEPCOHANA, OCOOCHHO,
MIPH JUTUTEIBHOM KOHTaKTe. Besb JuInTebHOE BO3/ICCTBHE Crieliu(DUYCCKU
JEHCTBYIOIINX BPEIHBIX MPOU3BOJICTBECHHBIX (DAKTOPOB, B TOM YHUCIIEC TOK-
CHUYHBIX BEUICCTB, HA BO3IyX MPOU3BOJICTBECHHBIX MTOMCIICHUI TIPUBOIUT, B
psijie cilydaeB, K pa3BUTHIO NMPO(ECCHOHAIBHBIX 3a00ieBaHnil y paboTHU-
KOB.

CaHUTapHO-XMMHYECKHAE CBOWCTBA KPACOYHBIX IUICHOK, IMOJYYCHHBIX
npy redatanuu ¢uiekcorpagckuMu KpackaMu Ha OCHOBE PacTBOPUTENEH,
OIPENEIISIFOTCSI B OCHOBHOM BBIJICJICHHEM OCTaTOYHBIX PACTBOPHUTEICH B
OKpY’Karollyro cpery. B 3ToMm ciyuae Ha McmapeHHs OCTaTOYHBIX PAcTBO-
pUTEIEH BIUSCT, IPEK/IC BCETO, MX COACPIKAHUE B KPACOUHOU TUICHKE.

Kpacku mist edatu Ha MpeapusTUs 0OBIYHO MOCTABIISIOTCS B KOHIICH-
TPUPOBAHHOM BHJIC W JIUIIb Ha MECTE, HEIOCPEACTBEHHO IEepe]l Ha4aaioM
[IeYaTHOTO Tpolecca, JOBOASTCSA A0 COCTOSHMS paboueil BsizkocTH. Ilpm
9TOM HCIOJB3YITCS CMECeBbIe pacTBopuTean. OUpPMBI — MPOU3BOIUTEIIN
MPUBOJAST CBOU PEKOMEHIYEMbIC COOTHOIICHHS KOMIIOHEHTOB CMECEBBIX
pactBoputeieit. Ha ocHOBaHWM aHain3a JTUTEpaTypsl 1 HHQOPMAITUH, IIpe-
JIOCTABIISICMON TPOM3BOAMTEIISIME TICUATHBIX KPAaCcOK, OBLTH OMpEACIICHBI
Haun0oJsIee 4acTo MCIOJIb3yeMble COOTHOIICHHS JIETYYHX PacTBOPHUTENEH, 1
JUTSL TIPOBEJICHHSI UCCIICIOBAHUs OBLIH BHIOPAHBI B KAYECTBE CMECEBBIX pac-
TBOPHTEJIEH CMECH ATaHOJIa C ITHJIALIETAaTOM B COOTHOLIeHUsX 9:1 (oOpazen
1); 5:4 (oOpasern 2); 4:1 (o6pazern 3)u pupmenusiii pactopureib FSE MIX
(obpazern 4).

[Iponecc ucnapeHus: pacTBOpUTENCH MOXKHO paccMaTpuBarh Kak -
(y3HOHHBIN MPOIECC U KaK KUHETHUYECKUU IMPOIECC, T.K. MPHU HCIAPCHUU
MOTYT UTPaTh POJIb U KHHEeTHYECKUE U nuddy3uonHbe GpakTopsl. [Ipu qud-
(by3un pacTBOPUTEIIS U3 CIIOS )KUJKOCTH €0 MOJICKYJIbI JOJDKHBI TuhdyH-
JIMPOBATh Yepes:

® 5Xu/IKyI0 a3y K MOBEpXHOCTH,

® [TOBEPXHOCTHBIN CIIOM KUIKOCTH,

® JIaMUHapPHBIN MOrpaHUYHBIN CIION BO3AYyXa.

Ha npouecc necopOuun pacTBOpHUTEIIEH ITOMUMO BBIIIETIEPEUNCICHHBIX
T dy3uoHHBIX (PaKTOPOB, OyIeT OKa3bIBaTh BIMSHUE IUIOIIAIbL HCIApsic-

3 CKopoCTb UCIapeHHs! pACTBOPUTEIS (MM CMECH PACTBOPUTEJIEiT) 3aBUCUT B YACTHOCTHU OT
BHJIa PACTBOPEHHBIX B HEM CBSI3YIOIUX, CMOJI, CIEUATLHBIX JOOABOK 1 MATMEHTOB.
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MOH MOBEPXHOCTH, YTO OMPEACIACTCS Pa3IHUHON BSI3KOCTHIO PACTBOPHTE-
neit (tab. Nel).

Tab. Nel
3HayeHue o
Ha3zBaHune 3HayeHue KnHemaTnyeckomn
NAOTHOCTH,
pactBopuTena 3 BA3KOCTH, CaHTUCTOKC (cts)
Kr/cm
3TaHon 818 1,82869
STunauertar 895 0,5246
FSE MIX 848 1,3639
5/4 840 0,8493
9/1 885 1,4289
4/1 811 1,589

B xoze mpoBeneHHOro uccieJoBaHMs OblIa M3y4yeHa J1ecOpOIHs cMe-
CEeBBIX pacTBopuTeneit ¢ monuMepHsix miaeHok [19B/], II9H/I, BOIIII, co
3HauUCHHEM MOBEPXHOCTHOTO HarshkeHust 29-31 aun/cM. beiia onpenenena
OTHOCHTEJbHAsI CKOPOCTh UCMIAPEHNUS Pa3IMYHBIX PAaCTBOPUTENIEH ¢ MOATIO-
JKEeK M MMOCTPOCHBI KNHEMaTH4eckue kpuBble (Tabd. N2, 3).

Tab. Ne2

KuHeTuka pecopbumn cmeceBbix pactBoputenen ¢ M3HT

14 —5k4
12 —8k2
N /-/ 9k 1
FSE MIX
——3TaHon
—3A
—Poly. (3A)
) ——Poly. (5k4)
7 —Poly. (8 k 2)
(
(
(

0+ r—T—T——T T T T T T T T T T T Poly. 9k 1)
—Poly. (aTaHon)
ts Paly. (FSE MIX)

15 45 75 105 135 165 195 225 255 285 315 345 375 405 435
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KnneTtuka pecopbuum cmeceBbIX pacTBopuTenei ¢ MBI
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ts
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Tao. Ne3
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Ha ocHoBaHuM 1poBeAEHHON PadOTHI OBUIN MOJIYYEHBI CIACAYIOIINE pe-
3yJIBTATHL:

® [IpY UCIIOJIb30BaHNH PACTBOPHUTEIIEH C MaJION BI3KOCTBIO HaOIIIO1aeTcst
XOpolllas CMaYMBAEMOCTb MOBEPXHOCTH IJIEHKH, T.€. PACTBOPUTENIb MOXKET
HAHOCHUTBHCSl OUYCHb TOHKHM CJIOE€M, YTO YBEJIMYHMBACT IUIOLIA/(b JeCOPOIMN
(OombIIEE BIMSIHAE HA CKOPOCTH UCTIAPEHUS Oy/IeT OKa3bIBaTh BIUSIHAE MEXK-
Iy TIOJUIOXKKOH U CBSI3YIOLIMM, BIMSIHUE )K€ MEKMOJIEKYJISIPHBIX CHJI PacTBO-
purenst OyJeT HEe3HAYUTENILHO U TPOSBIATHCS MPH MCHAPEHUU TOCIEAHUX
20%).

® [IpY NPUMEHEHHUH K€ PacTBOPUTENEH C BBICOKUM IOKa3aTeleM Bsi3-
KOCTH OTMEYEHa MEHbIIIasi CMaYnBaeMOCTb U OOJIBIINHI CIIOW PacTBOPHUTEIIS
Ha IJICHKE, YTO YMEHbIIAET IUIOMIA/b ECOPOIIMU U YBEIUYMBACT BPEMS HC-
TapeHus CBSI3YIOIIETo (BIMSIHAE HA KOTOPYIO OKa3bIBa€T BHYTPHUMOJIEKYIISIP-
HBIE CHJIBI B3aUMOJCHCTBUS CBSI3YIOIIETO C BO3AYXOM).

Takum 00pa3zoM, BUJHO MX MOJYYESHHBIX PE3YJbTATOB, YTO CKOPOCTH Je-
COpOIMH CMECEBBIX PACTBOPHUTENEH C PA3IMYHBIX MTOJIOKEK OTIIMYHA JPYyT
oT Apyra.

KitroueBble cioBa: cMeceBble pacTBOpUTENH, (riekcorpadckue KpackH,
CKOPOCTb AecOopOLMHU, KUHETHKA 1eCOpPOLUH, HCIIapEHHE.

Annotation

In this article are discussing questions about evaporation of different
mixture solvents by flexographic inks printing on unabsorbed materials.
There were defining the distinction in speed of evaporation of solvents by
flexographic inks.

Keywords: mixture solvents; flexographic inks; speed of evaporation;
kinetics of evaporation; evaporation.
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CPEACTBA M3MEPEHUWN MAPAMETPOB KAYECTBA
PENPOOYKLUUN N OLLEHKA TOYHOCTU U3MEPEHUI

Mo3Hak E.C., Pa6os B.I.
MocKoBCKMI rocyfapCTBEHHbIN YHUBEPCUTET nevaTu

B ympaBneHnH TeXHOIOTHYECKHMHU MPOLECCaMU U OL[EHKE KauyecTBa pe-
MPOAYKLUU HAXOASAT MPUMEHEHHE METOIbl CHEKTPOJEHCUTOMETPUUECKHX
U JCHCUTOMETPUYECKUX HM3MEPEHUH, MUKPOCKONNYECKOTO aHajau3a u JIp.
[peanpusarus ncnone3yror pazHooOpasueie CU ogHOro HaszHaueHus (Ha-
MIpUMEp, CIEKTPOACHCUTOMETPHI OT Pa3IUYHBIX MPOU3BOAUTENEH HIN OT
OJTHOTO MTPOU3BOIUTENIS), HO PA3IUUHBIX MOJIENIeN U KOHCTPYKIUH U T.I1. DTO
MIPUBOAUT K TOMY, UTO MOJIydaeMble Pe3yIbTaThl YaCTO CYIIECTBEHHO OTIIH-
4aroTCsl. DKCIEepPUMEHTAIbHbIE HCCIeIOBAHNS U MPAaKTUKAa U3MEPEHUH CBH-
JETEeIBCTBYIOT O HAJIMYMU PA3IHUUil B TaHHBIX U3MEPEHUH, MOITydaeMbIX C
MTOMOIIBIO PA3IUYHBIX YCTPOUCTB.

[To cBoeit MeTposOrnYeckol cyTH MpodiaeMa TOYHOCTH M3MEPEHUH Ta-
paMeTpoB KauecTBa M300pakeHMsI CBsI3aHa C HEOOXOJMMOCTBIO pEeIleHHS 3a-
Jla4M OTIpPEJIeNICHNs] pe3ysIbTara U3MEPEHNH, TPOBOANMBIX pa3HBIMH HAOIIO-
JIaTeIIsIMK ¢ TIPUMEHEHNEM Pa3HOOOpa3HBIX CPEJICTB U METOIOB U3MEPEHHI
B Pa3IMYHBIX MPEANPHATHX (I[eXax), a, CIeA0BaTeNIbHO, CKOPEH BCero u B
pa3NUYHBIX yciaoBUsX. [Ipu 9THX yCIIOBHSIX HEOOXOAMMO OCYIIECTBUTH I10-
HCK Hambonee gocToBepHOro 3HaueHust OB u oreHKy BO3MOXKHBIX OTKJIO-
HEHUIl OT NeHCTBUTEIBHOTO 3HAUECHUS U3MepsieMOll BeIMUUHbI. JTa 3a/1ada
pelaeTcst HoCpeaCTBOM 00pabOTKH pe3ysIbTaToB U3MEPEHHH KaKk HepaBHO-
paccesiHHBIX PsIJI0B HAOIIOCHNH.

OcCHOBOI1 1715 MOMCKA YTOUHEHHBIX Pe3yIbTaTOB U3MEPEHUI CITyKat clie-
JyIOIUe TaHHBIE!

12 X, X,,..,X,— cpennue apudmernyeckue m psjoB paBHOpacce-
SIHHBIX Pe3yJIbTaTOB HAOIIOACHHI JISHCTBUTEIBHOIO 3HaUeHHUs (pU3HYEeCKOM

BEJINYUHBI Q;

14 14 14
> 0,,0,,...,0, — cpennue KBajpaTHdHble OTKJIOHEHHs (WM HX
oueH)KM) PE3yIbTAaTOB HAOIOACHUIN B OTACIBHBIX PSIax;

3)n, n, ..;n — 4UCIO HAONIONEHUH B KaXIOM PAJLY;
4) m — 4ucno psAIoB.
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Haunbonee nocroBepHoe 3HadeHne X , KOTOPOE Mbl MOXKEM MPHUIHCATH
n3MepsieMoil BeJIMYMHE Ha OCHOBAHMH MMEIOIIMXCS JaHHBIX, JOJDKHO IIpe]-
CTaBJIATH COOOW HEKOTOPYIO (YHKIIMIO WCXOAHBIX CpPEeTHUX apudmernde-

CKHX: Y, = F()?l,)?z,...,)?m)

npuuem X, =Q+/1,,;Xj =Q+/1-;j =1,2, ..., mee u g —
CIIy4aliHble OTPEUTHOCTH 3HAYEHUH ¥ H Y .
o J

YTounenHoe 3HaueHne X , TPENCTaBJIAET COOOM CpeIHEe B3BEHICHHOE
3Ha4YeHHe, II0JIy4YeHHOE TIOCPEICTBOM BECOBBIX KO (PHIIMEHTOB, Ha KOTOPOE
YMHOXKaeTCsl KaKI0e CpeiHee, TOJIyYeHHOe B OTAEIbHONW CepHn HEpaBHO-
TOYHBIX H3MepeHHil. BecoBbie KodQGHUIMEHTHI ¢, HAXOAT 110 popmyre:

l2 n,
s o’
a = J — J
J m m
D
ol 2
=1 O x =1 9

3HayeHue JAUCTIEPCUN U COOTBETCTBEHHO CPEAHEE KBAAPATUIHOE OTKIIO-
HEHUE CPEAHETO B3BCIICHHOTO:

PR

o

Ortcrona, B 4aCTHOCTH, CJIEAYET, YTO JUCHEPCUS CPEIHET0 B3BEILIEHHOTO
MEHBIIE JHCIEPCHUH BCEX CPEIHUX apH()METHUECKHX DPSAITOB HEPaBHOTOY-
HBIX M3MEPEHUI IIPH YCIOBUH, YTO Beca MPSIMO MPOIOPLIHOHATIEHBI YHCITY
U3MEpPEeHHH B OTAGNBHBIX psifaXx M OOpaTHO MPONOPLUOHAIBHEI COOTBET-
CTBYIOIIUM JHCIIEPCHSIM.

OKCrepUMEHTaIbHBIE M3MEPeHUSI IapaMeTpoB KadecTBa (ONTHYECKOH
IUIOTHOCTH, [IBETOBBIX Pa3JINuMii ¥ Ap) OBUTH NPOBEICHEI IIOCPEICTBOM Clle-
ayromux cpeacts m3mepenmit: X-Rite 939, X-Rite 520, SpectroEye SPM-
55, X-Rite 520/530.

Crextpogencutomerpel X-Rite 520 (2 mT), X-Rite 530, X-Rite 939,
GretagMacbeth SPM-55, GretagMacbeth D19C n GretagMacbeth Spec-
troEye. DkcrepiuMeHTaNbHblE NaHHBIE IIOKA3aJIM, 4YTO HPH H3MEPEHUH
ONITHYECKUX IIOTHOCTEH NaHHBIE MPUOOPHI JAIOT OJIM3KHE Pe3ylbTaThl 1o
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CpeJHEMY 3HAYEHUIO, MOTPELIHOCTH Pe3ysIbTaTa YTOUHSIOTCS yKa3aHHBIM
METOZIOM, a CaMH CPEJCTBA MU3MEPEHUI OTINYaeTcs YIOBICTBOPUTEIbHOMN
B3aMMO3aMeHseMOoCcTh0. OTHAKO U3MEPEHHUs IIBETOBBIX pa3IMUMil moka3ain
3aMETHYIO Pa3HUIy B PE3yJIbTaTax, MOJYyUYEHHBIX C MOMOIIBIO CPEACTB U3-
Mepenuii cepun X-Rite u GretagMacbeth. Ilpu 3ToM 3aMeTHBIC pa3aHuus
00OHapYKMBAIOTCSl B JJAHHBIX M3MEPEHHH, ITOJyYEHHBIX MTOCPEJICTBOM pas-
mMuHBIX Mojienieil ¢. GretagMacbeth. YTouneHHbIe cpe/iHIe 3HAYEHUSI U OT-
KJIOHEHUS OT CPEIHEr0 MO3BOJIMIM YTOUHUTD PE3YJIBTAThl, KaK [0 CPETHEMY
3HAYEHHUIO, TaK U M0 HOrPEHIHOCTIM, T.€. OTKJIOHEHHSIM OT CpPEIHEB3BEIICH-
Horo. [TokazaH NMpakTHYECKU CMBICT UCIIOJIB30BaHMsI MeToAa 00paboTKu
HEPABHOPACCESHHBIX PSAA0B U3MEPEHUIT U Mpexk/ie BCEro B IEJIAX ONpeaee-
HUS BO3MO>KHOCTH 3aMEHBI OJTHUX CPEJCTB U3MEPEHUI Ha Apyrue.
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MCMNoJIb3OBAHUE HAHOYACTUL OKCUAA KPEMHUA
B HOBbIX SJIEKTPOITPAOUNYECKUX TOHEPHbIX
CUCTEMAX.

Conosbesa M., BaHHuKoB A.
MocKoBCKUi1 rocyilapCcTBEHHbIN YHUBEPCUTET Neyatu

Annotation

The article discusses the possibility of 10-nm-diameter silica nanoparticles
to reduce the strength of adhesion of toner to carrier and improvements of
design solutions in hardware.

B crarbe npuBoauTcs Mccae0BaHUE BO3MOKHOCTH YMEHBILICHUS ajre-
3HOHHBIX CHJI MKy TOHEPOM M HOCUTEJIEM IIyTeM NIPHUMEHEHHUS B KaueCTBE
JN00aBKH OKCHJIa KDEMHUSI C XapaKTepHbIM pazMepoM 2-4 HM. HanoTtexHouo-
THH — 3TO TEXHOJIOTHUH M3TOTOBJICHUS CBEPXMHUKPOCKOMUYECKHX KOHCTPYK-
U U3 MEJIBYalIMX YacTUIl MaTepuu. HaHOTEXHOIOrHu 00eCrevrnBaoT
BO3MOYKHOCTH CO3/1aBaTh U MOAM(UIMPOBATH 0OBEKTHI, BKIIOYAIOLIHE KOM-
MOHEHTHI ¢ pazmepaMu MeHee 100 HM, IPUHIMITHATIBLHO HOBOTO Ka4eCTRa.

B Hacrosiiee BpeMsi HAaHOTEXHOJHMIHM IMPUMEHSIOTCS BO MHOTHMX 00-
JacTsax U nonurpadusi He MCKIoYeHne. B mporecce nevyaTn NpuMeHseTcs
MHOXKECTBO MaTepHaJiOB, CBOHCTBA KOTOPHIX MOIIU Obl OBITH YCOBEpIICH-
CTBOBaHbI METOIaMU HaHOTeXxHOJIoruu. OHON 13 Hauboiee BOCTpeOOBaH-
HBIX TEXHOJIOTHH IU(PPOBOU Mevatu sBjsieTcs snekTpodororpadus. IIpo-
[[eCC TMeyaTh MHOTOCTaAuHHbIH. CTaaus NPosSBICHUS OYCHb BayKHA, TAK KaK
MUMEHHO I0CJie Heé CKPBITOE NEKTPOCTATHUECKOE M300paKeHUEe CTAHOBHT-
Csl BUAUMBIM. BO3MOXXHO NpUMEHEHHE Pa3IMYHBIX TEXHOIOTUI I MPOsB-
JICHUSI, HO HE3aBUCUMO OT BHIOpPAHHOMN TEXHOJIOTHUH B ITPOLIECCE MPOSABICHUS
BCEr/a y4acTBYeT TOHEP.

B nepBbix anekTpodororpaduueckux yCTpoucTBax TOHEP MPEICTaBIIsIT
co0oit pocto u3MenpuéHHy0 caxy. Co BpeMEHEM B MpOLeCcCe Pa3BUTHS
HayKH U COBEPIICHCTBOBAHUS TEXHOJIOTUH TOHEP CTaJl CIOXKHOM, XOPOIIO
cOanaHcupoBaHHOI cuctemoil. Ha ToHep B mpolecce nposiBiICHUS JIeHCTBY-
€T OIHOBPEMEHHO HECKOJIBKO CHJI, TO3TOMY K HEMY MPEIbSBISIOTCS caMble
pasuble TpeboBaHus. [IoMHUMO COBEpIIEHCTBOBAHUS COCTaBa TOHEPA BEIYT-
Cs1 TIOMBITKU YIYUIIUTh €r0 CBOWCTBA 3a CUET HAHECEHUS BHELTHUX CJIOEB Ha
YJaCTHUI[BI TOHEPA.
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OCHOBHBIMH COCTaBJISIFOIIMMH TIPOLIECCA MPOSIBICHHS SIBISTIOTCS CHIIBI
yAEPKUBAIOIIME TOHEP HAa HOCHUTEJE, a TAKKE CHJIbI, HEOOXOIUMBIE JUIS OT-
pBIBa TOHEpa OT HocHuTessl. [lJIst yMEHbILICHHS arperupoBaHusl U YBEJIUUCHHS
«CBIITyYECTW» YaCTHI] TOHEpa yXe JaBHO NPUMEHSIOTCS HeOONIbIINE KOH-
uenTpanuu yactun SiO, ¢ XxapakTepHbIM pasMepom okosio 30 uM. Henasno
OBUIO MPEIOKEHO UCIIONIB30BATh ITY K€ J00aBKY, HO 3HAUUTEIBHO YMEHbB-
LIMTh pa3Mep YacTHIl IO HECKOJIBKHX HM U YBEJINYHUTh UX KOHIIEHTPAIHIO C
TEM, YTOOBI AT YAaCTHIIbI TOKPBIBAJIN MOJIHOCTHIO NOBEPXHOCTH YaCTHIL TO-
Hepa [1, 2]. [Ipeamnonaraercs, 4To 9TO UCKIIOUUT MPSIMOM KOHTAKT IIOBEPX-
HOCTH TOHEpa C HOCHTEJIEM, YMEHBIINT CHJIbI a/IF€3UH TOHEPA K HOCHUTEIIO
n OyzeT crnocoOCTBOBaTh OOJIErYEHUIO OTPBIBA YACTHI TOHEPA B 30HE MPOSIB-
JIEHHsl. DTO MOXKET PE3KO YIPOCTUTH CTPOEHHUE deKTpodororpaduueckux
YCTPOKMCTB 3a CUET UCKIIIOUEHHS Y3JI0B, 00JErdarolnX OTPBIB YaCTHIl TO-
Hepa oT HocuTessl. B mepByro ouepesib, IMEETCS B BUJLY y3JIbl, TEHEPUPYIO-
1[1€ BBICOKOYACTOTHOE IEepEeMEHHOe 3JIeKTpudeckoe noje. Cunuraercs, 4To
KYJOHOBCKUX CHJI MEX/y 3apsKEHHBIMH YaCTHLIAMH TOHEpa U 3apsKEHHOU
MTOBEPXHOCTHIO (hoTOpeLenTopa ¢ CHOPMUPOBAHHBIM CKPBITHIM JIEKTPOCTa-
THuecKkuM n3obpakennem (COU) Oyner mocTartodHo, 4TOOBI OTOPBATh Ya-
CTHIIBI TOHEpa OT HocHTesl U Bu3yanusupoBare COU Ha dotopernentope. B
MIPUHIIMIIE, UCIIOJIB30BaHUE MPOSIBUTEIEH HOBOTO THIIA JJOJDKHO TIPUBECTH K
pa3paboTke OoJiee SKOHOMUUHBIX, KOMITAKTHBIX U MIPOCTHIX B IPOM3BOJICTBE
LBETHBIX JIa3epHBIX NPUHTEPOB M Me4aTHbIX MamuH. [Ipexcrasisuio naTe-
pec, Kak OynyT BecTH ceOsi HOBBIE MPOSIBUTENIN B YK€ BBIITYCKA€MBIX IPO-
MBIIIJIEHHBIX AIEKTPOPOTOrpadnueckux ycTpoicTBax.

Jist onpezienienus BIMSIHAS HaHOYACTHIl MEHBLIEro pa3Mepa Ha Kade-
CTBO OTIIEYATKOB OBbLI IPOBEACHBI CIIEAYIOIINE SKCIEPUMEHTHI C HCII0Ib30-
BaHUEM METOJUKH, MpeacTaBieHHoi B [3]. [l meyatu ObUT UCIONB30BaH
(DUpMEHHBIN TOHEP, KOTOPBIN ITOCTABISIETCS ISl KOHKPETHOTO 000pyoBa-
HUSI, BTOpas IpyIINa OTIe4aTKoB Obljia BHIIOJIIHEHA C UCIIOJIb30BAHHEM CMe-
cu pupmenHoro Tonepa u 15% ToHepa MoKpeIToro Hanodactuuamu SiO.,.
B kauecTBe HaHOuacTHI| HcIoiIb30Bascs nanodiamand ¢ JMHEHHBIMU pa3-
MepaMHu 4acTull 2-4 HM.

Jist meyatu MpUMEHSINCh Me4aTHbIe MallMHBI, OTHOCSIINECS K KI1accy
MIPOMBIIIUIEHHBIX MAIIWH CPeJHEel PON3BOJUTEIbHOCTH, NMEIOIIHE B Kadye-
CTBE IIPOSIBIISIIONIETO yCTPOICTBA MPOBOMSIIYI0 MarHUTHYIO KUCTh. Bbutn
BBIOpaHBl MOJIETIH JIBYX BEIYIIMX IPOU3BOJMTENEH 000pyHOoBaHUs: Xerox
Nuvera 144 EA, Konica-Minolta 1050e.

CHavasia NpuBOJSTCS JIaHHBIE, ITOJy4YeHHbIe Ha MainnHe Xerox Nuvera
144 EA. YT0oOBI OLICHUTH Pa3MbITHE JIMHUI OBUIM POBE/ICHBI BHAYAJIE U3Me-
peHus YepHOH JIMHUY Ha OestoM (oHe mupuHoit 3 myHkra. s uckitoueHus
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MOTPEIIHOCTH U3MEPEHNUs JaHHble CHUMAIIUCh 6 pa3. B cpenHem BennumnHa
Pa3MBITHS JIMHUM [TPU UCIIONIB30BaHNH (PUPMEHHOrO TOHepa coctaBmia 140
MKM. [Ipu ucronb30BaHNM TOHEPHOW CMECH BEJTMUMHA Pa3MbITHS COCTaBUIIA
160 mxMm. CiieroBaTesIbHO, 110 TOJIyYSHHBIM JAaHHBIM YCT@HOBJIEHO, YTO IIPO-
HCXO/IUT yBEIMUCHHUE BEJTMUUHBI pa3MbIThs Ha 20 MKM.

Tabnuya 1. Benuuuna pazmvimus

LWnpwnHa, mm CpegHee 3Ha-
Tun ToHepa
1 2 3 4 5 6 HeHne
®upmennbid | 0,16 | 0,14 | 0,24 | 0,11 | 0,24 | 0,15 0,14
ToHepHan
0,16 | 0,16 | 0,17 | 0,17 | 0,15 | 0,15 0,16
cMecb

3arem ObLIM NPOBEACHBI M3MepeHHs Oellol JMHUU Ha uYepHoM (oHe
mupruHod 3 myHkra. [Ipu ucnonb30BaHUU (UPMEHHOTO TOHEPA BEIWYHMHA
pa3MBITHS COCTaBHJIA B cpefHeM 123 MKM, a IpU HUCIOJIB30BAHUU TOHEP-
HOW CMeCH BeJMYMHA pa3MbITusi paBHsiercs: 153 mxm. Takum oO6pazom ObLIO
YCTaHOBIICHO, YTO BEIMYMHA PA3MBITHA yBeIU4IMUIach Ha 30 MKM.

Tabnuya 2. Benuuuna pasmoimus

Tun ToHepa WnpuHa, mm CpegHee
3HauyeHue

1 2 3 4 5 6
®dupmennbid | 0,12 | 0,11 | 0,23 | 0,11 | 0,22 | 0,15 0,123

ToHepHasn 0,13 ( 0,11 | 0,19 | 0,18 | 0,13 | 0,18 0,153
cmechb

CrnenoBarenbHO, B TaHHOM CIIydae MPUMEHEHHE TOHEPHOH CMECH yBe-
JUYHUBACT BETUYNHY Pa3MBITHS JIMHUN, 0COOCHHO 3TO CKa3bIBACTCS MPH Tie-
4aTu BBEIBOPOTOK. [IOATBEpKACHNEM CITY’KUT TaKKe YBEINUCHNE BEITMYNHBI
HEPOBHOCTH Kpast THHUH (pUCYHOK 1, a u 6). Ha BepxHem pucyHKe mpuBee-
HO M300pakeHre HEPOBHOCTH 10 OMHAPHOTO pa3OneHus.

W3 momy4eHHBIX AAHHBIX BHUIHO, YTO TPH HCIOIH30BAHUU TOHEPHOM
CMECH BETMYHMHA HEPOBHOCTH Kpas JMHUU OOJIbIIE, YeM MPHU MCIOIH30Ba-
HUU GUPMEHHOTO TOHEPA.

Kpome 3T0r0 OBITH IPOBEICHBI H3MEPEHHSI HCKAKEHIH TeOMETPHUYCCKUX
pa3MepoB JTHMHHUKA. PazMeps! TWHWI Ha opUTrHHAJE OBIITN 3apaHee U3BECTHEI.
JlanHbIe IpUBEACHBI B TaOmuIe 4.
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(a) (6)
Puc. 1. Heposrnocmo Kpasi iuHutl, NOIYYEHHBIX C UCNONIb308AHUEM PUPMEHHO20
monepa (a) u moneprot cmecu (6)

Tabnuya 3. Benuuuna eeomempuueckux ucKajceHuil

OpuruHan | WupuHa
NNHUK, p| 3 2 1,5 1 0,5 0,2
WurpnHa
nvuumi, | 1,07 1 0,71 | 0,53 | 0,36 0,18 0,07
MM
®upmeH- | WnpwnHa He
HBIM TOHEP }16:‘:3: 1,06 | 0,71]0,51]0,35| 0,15 |socnpous-
! BOAMTCA
MM
WurpunHa
HEPHOM 9 09 | 0,75 [ 0,57 |0,39| 0,2 01
NVHUK,
MM
ToHepHaa | WwnpuHa He He
cmece }16;:3: 1,00 | 0,65 | 0,46 | 0,28 | BOCNpOM3- | BOCMPOU3-
! BOAUTCA | BOAMTCA
MM
WnpunHa
HEPHOM 1 9 14 1 0,81 [ 0,63 | 0,45 | 0,27 0,14
NVHUK,
MM

ITo mpuBeIECHHBIM JaHHBIM BHIHO, YTO MPHUMEHEHHUE TOHEPHOU CMECH
Ha MammHe Xerox Nuvera 144 EA npuBoOIUT K OOJBITNM UCKOKEHUEM, YeM
npuMeHeHue ¢upMeHHOro ToHepa. lllupuHa OENBIX JUHHA 3HAYUTEIHHO
YMEHBIIACTCS B CPABHEHUE C OPUTHMHAJIOM, a, HAYMHAS C JUHUM IIHMPUHON
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0,5 myHKTOB, BOOOIIIE HE BOCIIPOM3BOIATCS. UEpHBIE TMHNN Ha OesoM (oHe
HA000pOT UMEIOT OOJIBIIOE YTOJIIIEHHUE, YTO TAK )K€ HEraTUBHO BIMSET Ha
KauecTBO OTIIEYATKOB, B YACTHOCTH BOCIIPOM3BECHNE TeKCTa. Takke ObLIOo
YCTAHOBJIEHO, YTO MPU UCHOJIB30BAHUN TOHEPHOI CMECH 3HAYUTEIbHO yBe-
JINYUBAETCS KOJINYECTBO TOHEPHOU CBINU HAa OTTUCKE U IIPU ATOM yMEHbIIIa-
€TCsl KOJINYECTBO ITyCTOT HA CIUIOIIHBIX IJIAIIKAX.

Taxum oOpasom, npH HCHONIB30BaHMM B KauecTse jJobasku SiO, ¢ xa-
PaKTEpHBIM pa3MepoM B 2-4 HM 4acTHUIA TOHEPA PABHOMEPHO MOKPbIBAETCA
CIUIOLIHBIM CJIOEM, YTO CHIOCOOCTBYET YMEHBIICHHIO a/IN€3HH U yBEIHYCHHU-
€M KOJIMUeCTBa IEPEHOCUMOro ToHepa. J[0ka3aTeIbCTBOM ITOTO CIIY KUT Kak
yBEJIMYEHUE PAa3MbITHS JIMHUHN, TaK U MOSIBIIEHUE TOHEPHOH CHIMM U HCKaXKe-
HUE TeOMETPUUYECKUX Pa3MEPOB JINHUIL.

Te >xe caMble OIBITHI OBUTN NTPOBEJICHBI U Ha NeyaTHOH MarirHe Konica-
Minolta 1050e. CTOUT OTMETHUTH, YTO XOTSI IPOBOJIMIIKMCH TC KE CAMBIC OIIbI-
Thl, HO MOJIyYEHHbIE PE3YyIbTaThl OTIIMYAIOTCS OT IIEPEUNCIICHHBIX BBILIE.

PasmbITHE MITpHXa ONpPEAEISUIOCh IO YepHOW JIMHUKM Ha OeioMm (oHe
pa3zmepoMm 3 myHkTa. [IponcxoauT yMeHblIeHHe BeIMYUHbI pa3MblTus Ha 30
MKM. To ecThb Ipu UCNOJIB30BaHNM TOHEPHON CMECH B JaHHOM MalluHE pa3-
MBITHE yMeHbIIaeTcs, B otiauuue oT Xerox Nuvera 144EA, rne pasmeitue
YBEJINYUBAJIOCH.

Tabnuya 4. BeauvuHa pasmuimus

Llupuna, mm Cpeanee
Tun ToHepa 3Haue-
1 2 3 4 5 6 Hue

®upmennbin | 0,17 | 0,11 | 0,15 | 0,12 | 0,11 | 0,13 0,15

ToHepHan

0,10 | 0,11 | 0,22 | 0,13 | 0,10 | 0,11 0,12
cmecb

Temepb paccMOTpHM, Kak W3MEHHJIOCH Pa3MbITHE NPU Me4aTH Oesoro
mTpuxa Ha 4yepHoM (oHe. BenmuumHa pa3sMBITHS IITPHXa YMEHbIIACTCS Ha
35 MKM. Pa3MbITHE OIISIT JKE€ YMEHBIIUIOCH IIPH HCIOJIb30BAHUH TOHEPHOU
CMECH.

Taxoke ObLIO IPOBEJCHO CPAaBHEHHE U3MEHEHUS pPa3MepOB LITPUXOB OT-
HOCHUTENBHO opuruHana. LllupuHa ITPUXOB Ha OPHIHHAJIC H3BECTHA U BbI-
paxkeHa B myHKTax. [lepeBesis €€ B MUJUTUMETPBI, MOXKHO IIPOBECTH CpaBHE-
HUe (PUCYHOK 2 a U 0).
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(a) (0)
Puc. 2. Usmenenue wupunvl wmpuxos, nOIy4eHHbIX
C UCNONBL308AHUEM DUPMEHHO020 MOoHepa (a) u moHepHou cmecu (6).

ITpu »TOM cpaBHEeHMH OyIyT paccMaTpHBaThCs Oeible MTPUXHU HA dep-
HOM (hOHE ¥ YepHBIe IITPUXK Ha OeoM (oHe, TaK KaKk UX BOCIPOHU3BEICHUE
pa3nuyHOo. OOBIYHO BEIBOPOTKH UMEIOT OOJIbINIEE Pa3MEPHOE HCKAKEHHE.

Tabnuya 5. BeauuuHna zeomempuyveckux uckasceHull

LnpnHa
LITPUXOB, 3 2 1,5 1 0,5 0,2
p
LnpurHa
wTpwmxos, | 1,07 | 0,71 | 0,53 | 0,36 | 0,18 0,07
MM

OpuruHan

LLnpurHa
6enoro
LWITPUXA,
drupmen- MM
HbIN TOHEP LlepMHa
YépHoro
LITPUXa,
MM

He
1,12 { 0,73 | 0,57 | 0,45 | 0,23 | BOCNpPOMU3-
BOAMTCA

1,11 | 0,72 | 0,57 | 0,42 | 0,23 0,12

WnpurHa
6enoro
LWITPUXa,
ToHepHaA MM
cmecb WurpunHa
YEpPHOro
LWITPUXA,
MM

1,09 | 0,72 | 0,54 | 0,42 | 0,2 0,08

1,08 | 0,72 | 0,63 | 0,4 | 0,21 0,09

Ilo JAaHHBIM, IPUBCJACHHLIM B Ta6n1/1ue, BUJHO, 4YTO OOJIbIINE UCKAKEHUS
HTPUXU UMCIOT IIPU UCIHOJIb30BaHUU (I)I/IpMGHHOl"O TOHEpa, a IpH UCIOJb-
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30BaHUU TOHEPHOH CMECH MCKA)KEHHS MUHUMAJbHBL. YHIMPEHUE YEPHOTO
LITPHXa IPH UCIIOIB30BAHUN (PUPMEHHOTO TOHEPA TOBOPUT O TOM, YTO TOHE-
pa nonazaer 0oJjblie Ha OTTUCK. [Ipy 3TOM NpU UCIIOJIB30BAHUKM TOHEPHOM
CMECH IITPUX MPAKTUYECKH HE YIIUPSETCs, YTO CBHJETEIBCTBYET O TOM,
YTO TOHEpa Ha OTTUCKE JAOCTATOYHO Maso. Takke MOATBEPIKIACHUEM ITOTO
CIIy)KHT TO, YTO OEJbI MITPUX MUHUMAJILHOTO pa3Mepa Ha OTTHCKE, IOJy-
YEHHOM C HCII0Ib30BaHHEM (PUPMEHHOTO TOHEpa He BOCIIPOU3BOMTCS, a Ha
OTTHCKE C UCIIOJIb30BAHUEM TOHEPHOI CMECH BOCIIPOU3BOIMTCSI.

KocBeHHBIM MOATBEP)KAEHUEM TOTO, YTO IPH HCIOJIB30BAHUU TOHEP-
HOW cMecH TOHEpa I0MaAaeT Ha OTTHCK HEOOXOANMOE KOINYECTBO, CIIYKHT
TOHepHast chlllb. Ha OTTHCKAX, MMOTYYEeHHBIX C MCIOIb30BAaHUEM TOHEPHOU
CMeCH, NPAaKTHYECKH HET TOHEPHOW CBIMM, a Ha OTTHCKAX IOJIyYEHHBIX C
HCIIOJIb30BaHUEM (PMPMEHHOI'0 TOHEpa €€ 3HAYUTENILHO OOJIbIIE, YTO BU3Y-
QJIBHO yXY/ILIAEeT Ka4eCTBO OTTHUCKOB. DTH JIaHHBIE TOBOPST O TOM, YTO IIPH
WCIIOJIb30BAHUK TOHEPHOM CMECH IPOHMCXOIMT MEpEeHOC ToHepa Ooee coa-
JIAHCUPOBAHO Ha OTTHUCK.

CrenoBaresbHO, MOXKHO CJIEJIaTh BBIBOJ, YTO IPH MCIIOJIB30BaHNH B Ka-
4eCTBe J100aBKU K ToHEpY SiO, IIPOMCXOMUT yITyHdIIEHHE IPOLECCa MPOsBIIe-
HuUs Ha niedatHo# MammHe Konica-Minolta 1050e. O0 3ToM CBUAETEIBCTBY-
€T NIPaKTHYECKU OTCYTCTBUE TOHEPHOH CHINU HA OTTHCKE.

B nanHOM 000py/oBaHUM B IPOLIECCE MPOSIBICHUS HCIIOIB3YETCs IPO-
BOJIAIIAsl MAaTHUTHAsI KUCTh, Kak U B Xerox Nuvera 144 EA, HO ¢ npyrumun
MI0Ka3aTesIMU ¥ JIPYTHe peXuMbl paboThl caMmoro obopynoBanus. Tak kak
MIPOBOIMMOCTh KHUCTH ONPEAENSIeT MPOU3BOAUTENb, TO M PE3YyJIbTaThl, M0-
JIydeHHBIE TIPH J100aBJICHUU OHOW W TOW e 100aBKH, paznuyHbl. Kpome
sToro B obopynoBanuu Konica-Minolta 1050e ucrosnb3yercst ToHEp, OTIH-
yarouuiics o Gopme 1 crocody M3roTOBIEHHsI, OT TOHEPA IPUMEHIEMOTO
B Xerox Nuvera 144 EA.

OnbITEI MOKA3bIBAIOT, YTO A00aBIeHHe HaHOYAacTHI SiO, MOXKET BBI3bI-
BaTh KaK yBEJIMUEHHE, TaK U NOHIKeHNE ajare3uu. [IpuanHoi Toro B naH-
HOM clly4ae, IO-BHIMMOMY, SIBJISIETCSI HapylIeHHE TPHOOIIEKTPUUYECKON
napsl, Tak kak SiO, 61arofaps cBOMM MalbiM Pa3MEPOM MOKPHIBAET YaCTH-
1y TOHEpa CIUIOLIHBIM CJIOEM, U3MEHsIsl TeM caMbIM e€ 3apsii. CienoBareib-
HO, JUUIsl TPAaKTUYECKOTO MCIOJIBb30BaHUs 3TOU JI00aBKU C XapaKTEPHBIM pa3-
MepoM 2-4 HM, HEOOXOAMMO TINATEIBHO MOJOUPATh TPUOOINIEKTPUUECKHE
Tapsl, @ TAKXKe PEXKUMBI PaOOTHI MPOSIBIISIOIIETO yCTPOiiCcTBa.

C npakTHYEeCKOil TOYKH 3peHHs MPU JTO0JDKHOM 00pa3oM IM0J00paHHBIX
TPUOOIEKTPUUECKUX Mapax M BHIOPAHHBIX PEXHMMax BO3MOXKHO YCOBEp-
LIEHCTBOBaHNE KOHCTPYKTUBHBIX PELICHUH B 000PY/I0BaHUH, ITyTEM YMEHb-
LIEHUS SHEPro3arpar Ha OTPBIB TOHEPA OT HOCUTEIIS.

92 | TARPTAUTINE MOKSLINE - PRAKTINE KONFERENCIJA



Jlureparypa:

1. L.B. Schein. Recent Progress and Continuing Puzzles in Electrostatic //
Science. 2007. Vol. 316. P. 1572—1573.

2. Bobo Wang, Eric Shih, Taomo Mu, Dianne Tsai, L.B. Schein. A Direct
Current-Jump, Nonmagnetic, Monocomponent Electrophotographic
Development System // Journal Imaging Science and Technology. 2006.
Vol. 50. Issue 4. P. 368-374.

3. ICO/IEC 13660:2001(E)

Kniouesvie cnosa: yughposas newams, mouep, snexmpogomozpagus,
HaHouacmuysl OKCUOA KPEMHUSL, CULA A02e3Ul.

Keywords: digital printing, toner, electrophotography, silicananopaticles,
the strength of adhesion.

TARPTAUTINE MOKSLINE - PRAKTINE KONFERENCIJA | 93



NONYYEHUE YOOBONMEYATAEMOIO U3JAHUA

Escees U.B.
MoOCKOBCKUI rocyaapCTBEHHbIN YHUBEPCUTET NeyaTu

AHHOTaUMA

B paHHOW cTaTbe npepnaraeTcsa anroputm pacyeta NapameTpoB MakeTa
6ynyLiero U3gaHus, OCHOBaHHBIN Ha aHanM3e BCeX BO3MOXHbIX (B pamKax
[AHHOrO anropuTtMa) BapuaHTOB ero 0popMNEHMNs, C LeSblo BbiABIEHNA
HaumeHee TPYyAOEMKOro AnA JanbHeNLmnX npoLeccoB BOCMPON3BEAEHNA.
PacueT mapameTpoB KHVXXHOW MONOCHI MPOW3BOAUTCA B paMKax Cylie-
CTBYIOLMX HOPMATUBHbIX JOKYMEHTOB C YYETOM 3pUTENbHOr0 BOCMPUATUA
nonocsbl. lMoKa3aHO CpaBHeHWe pe3ynbTaToB pacyeTa Mo npeasaraemomy
aNropuTMy 1 MO YXKe CYLLeCTBYIOLWEeN MeTOgMKe pacyeTa MakeTa n3fjaHus.

IIpu cozganuyn MakeTa OyayIero N3AaHusl OHUM U3 BaXKHBIX (DaKTOPOB
SIBIISIETCSL yIOOCTBO JAIBbHEHIIINX MPOLECCOB €ro pernpoxyuuposanus. OT-
CYTCTBHE B U3/IaHUH CIIOXKHBIX (HETIOIHBIX) TETPa/ei COKpAIAeT BPeMsI €ro
n3rotopneHnus. Takum oOpas3oMm, ydoboneuamaemoe W3NAHUE JOJDKHO CO-
JepKaTh Ienoe (MHOT/AA ¢ TOJIOBUHOW) YHCIO MedaTHHIX JucToB [1]. Eme
JTydIIIe, eCH YUCI0 (PU3MUECKHUX MEeYaTHBIX JIUCTOB (¢.11.71.) OyaeT 4€THBIM.
Kak sToro moourscsa?

Ecnu u3nanne nomydaercs He ynoOonedaTaeMbIM, TO JKEIaTeIbHO, YTO-
OBl pemakTop, TUOO0 COKPATHI TEKCT, 100, Ha000poT, yBenuumi. EcTs u
JpYyToii, MEHEEe ONPABAAHHBIN ITyTh — M3MEHEHHE AMATIa30Ha MEXKCIOBHBIX
Ipo0eIoB WM amnpoliel, BO3MOKHO M U3MEHEHNE MHTEpIHHbs KA. OTHAKO
HEOOXOJMMO MOMHHTB, YTO B IIOJOCE JIOJDKHO OBITH IIEJI0€ YUCIO CTPOK U
BEPCTKA JIOJKHA OBITH IPUBOAHOM.

MHOTHX HEHNPUATHOCTEH MOXKHO M30€KaTh, MCIOIb3YsI METOAUKY pac-
yeTa MaKeTa U3/aHusd, pa3paboraHHyto Ha kadenpe « TexHomorus pomnedar-
HBIX nporeccoy (MI'VII) [1, 2]. DTa MeToaMKa CTPOUTCS HA CIEAYIOIIHX
MIPUHIIAIIAX:

® CCMaHTHYECKOE CTPYKTYPUPOBAHHE M3/IaHUS;

® CTaH/IapTU30BaHHOCTH COCTABIIAIONINX IEMEHTOB;

® y4eT 0COOCHHOCTEH peabHOTO TEXHOJIIOTHUECKOTO Mporecca.

Takum oOpa3om, MakeT OyAyIIero M3JaHUs MPEACTaBIACT COOOH COBO-
KyITHOCTh XapaKTEPHBIX IOJIOC M MOJOC C HM3AaTeNbCKO-0(h)OPMUTEITHCKON
nHpopmanueil. EMKoCTh KaxIoi XapaKTepHOW MOJIOCH PACCUUTHIBACTCA C
YCIOBHEM OTCYTCTBHS B HEll HEMOIHBIX CTPOK. PopMar U3aHus U MO BBI-
6uparorcs n3 OCTa 29.62-86, Tae mist Kakaoro popmaTa U3AaHUs IpeaycMa-
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TpuBaercsi 1 popmar Groka nocie oOpe3ku u 3 BapuaHTa PacKIaiKH Mojen
(9KOHOMHBIN, OOBIYHBIN, YITyUIIECHHBINH). HTEPIMHBSK MOXKET OBITH JINOO
paBeH KerTo Habopa OCHOBHOTO TEKCTa, MO0 IpeBbinIaeT ero Ha 2 pt. s
JIOBEJICHHUS YUCIIa CTPOK B MOJIOCE JI0 1IEJI0T0 U3MEHSIOT BEJTMUMHY HUKHETO
oJIsL Ha pacyeTHoe 3HadeHue. KonmdecTBO M3/1aTenbCKo-0(OPMHUTEIBECKUX
T10JIOC OIIPEAENSIETCSl U3 YCIOBHs YI000Ie4aTaeMoCTH OyIyIIero M3iaHus
(noBeneHuss oObeMa M3JaHUS JI0 yA00OIe4araeMoro) U HE MOXKET ObITh
MeHblIe 4-X. DTO MOXKeT ObITh HE Bcerna ymnoOHO, eCiii JUIs COONIONeHNUs
ya00omneyaraeMoCcTd HeoOXoauMo OyeT 100aBUTh 15 Mooc H3IaTeabeKo-
oopmuTEnHCKON HHPOPMALINH (BMECTO 6-TH 3aINIaHUPOBAHHBIX ) MIPU YCIIO-
BUU UCIIONIb30BaHMsI KOHKPETHOTO (hopMara reyarHoro Jmcra B 32 nosto, a
ITYCTBIMHU (I 3aMETOK») ATH IOJIOCHI OCTABIIATH HE 11€JIECO00pa3Ho.

B nacrosiuit MomeHT Ha kadenpe «TexHOIOrHs J0IeYaTHBIX MpoIec-
coB» (MI'VII) Bemercst paboTa 1O HOpPMajHM3allMK IApaMETPOB BEPCTKH
KHIDKHBIX M3IaHUM JJIs1 B3pOCIbIX unTatenei [3-8]. 3nech paccMaTpuBaroT-
Csl BO3MOYKHOCTH MCIOJIB30BaHMSI TPAJUIIMOHHBIX TEXHUYECKUX TPaBHI U
HOPMaTHBOB 110 HAOOPY 1 BEPCTKE B COBOKYITHOCTH C CUCTEMOH CTaH1apTOB
o napopmauu, ondimoreyHoMy U uzzareiabckomy ey (CUBU ) n knac-
CHUYECKUMH TPAJULUSAMH TUIOTPaGUKN NPUMEHUTEIHLHO K COBPEMEHHOMY
nporpaMmMHOMy obecrieueHuto. Padora 6asupyercs Ha OCTe 29.124-94 u
I'OCTe 5773-90. Otu orHOcuTensHO HOBBIe cTanaapTel CUBU/I, nosBie-
HUE KOTOPBIX 00YCIIOBJICHO N3MEHEHUEM TEXHOJIOTUH JIOTICYaTHBIX MPOIiec-
COB, PaCIIMPWIM BO3MOKHOCTH Jn3aliHepa-BepCTAIbIINKA, UCKIIOYUB OJI-
HO3HAYHOE IPEAoIIpe/IesIeHHE MTapaMeTPOB KHM)KHOW MOJ0CHI TAOINYHBIMU
JaHHbIMU. OHH ONPENEIISIOT UL 0a30BbIe U OTPaHUYUTEIbHBIC 3HAYSHNUS
rapaMeTpoB TEKCTOBOM IMOJOCHl — MHUHUMAJIBHBIA U MaKCUMaJIbHBIH (Qop-
Mar M3JaHus 1ociie 00pe3KH, MHHUMAaJIbHbIE ¥ MaKCUMallbHble 3HAYCHUs
JUIMHBI CTPOK B 3aBUCUMOCTH OT Kerisi Habopa U MUHMMAJIBHO J0IYCTHMBbIE
BEJIMYMHBI TONIeH. TakKe CTOUT OTMETHUTh, YTO COBPEMEHHBIE MTPOTPAMMBI
MaKeTUPOBAHUS U BEPCTKU 00aatoT OorarelM HHCTPYMEHTapUEM, 1103BO-
JISIIOIUM TIPOU3BOJMTE OOJiee TOHKYIO HIOAHCHPOBKY IOJIOCHI (Hampumep,
I0JIsI ¥ MHTEPIIMHBSK MOXKHO PETYJIMPOBATh JI0 THICAYHBIX Josei). Takas
cB00O/1a 1eHCTBHI OBIBAaET IOPOI I'yOUTENBLHOM JUIsl HE OIBITHOTO (HE Mpo-
(heccruoHaIBHOTO) qU3aiiHepa.

HcnonezoBanue Bcero MHOrooopasust pyHKIHI TporpaMM 0CHOBAaHHBIX
Ha TexHojoruu What You See Is What You Get (WYSIWYG) 3amemiser
paboty BepcTranbliyKa. 3a1aHue JHUIIb 0a30BbIX ITapaMeTpoB OyIyIIero us-
JIaHUs, @ pacyeT ¥ MPUMEHEHUE OCTAJIBHBIX MO ONPE/CICHHOMY aJIrOPUTMY
MOXET 3HAYUTEJILHO YCKOPHUTH ATy paboTy. DTO BIOJIHE BO3MOXHO, TaK KaK
COBpPEMEHHOE IPOrpaMMHOE o0ecIieueHHne JaeT BO3MOKHOCTh aBTOMaTn3a-
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LMY MHOTHX PYTHHHBIX ONEpPaIHii, MyTeM HAIMCAHHUs HE3aBUCHUMBIMH IPO-
IPaMMHUCTaMU CKPUIITOB, MOAYJIEH PaCIIUPEHHs UIIK MaKPOCOB.

PaccmarpuBaemsblii Jlasiee crioco0 pacyera MakeTa Oymylero M3JaHus
0a3upyercst He TOJIbKO Ha MPUHIIKIIE y1000Ie4aTaeMoCTH, HO U Ha 3CTETHKE
10JI0CHI (FapMOHHMHM TTaPaMETPOB MOJIOCH! PH 3PUTEIEHOM BOCHPHUSTHH €
yurareasiMu). Jiist coOmoieHust MpUBOJHOCTH CTPOK B M3JIaHUU UCIIOJNB3Y-
eTcs JTOCTAaTOYHO YIOOHBIH HHCTPYMEHT — ceTKa 0a30BbIX JnHui (Baseline
Grid) [9]. [IpennoytuTenbHas BEIMYMHA MHTCPIMHBSKA U MEKCIOBHOTO
rpodelia pacCYUTHIBAIOTCS C YUETOM CIIEAYIOIINX YCIOBHIA:

® BeIIMUMHA MHTEPIMHBSDKA 3aBUCUT OT KEeIllsi Habopa;

® BEIIMYMHA UHTEPIMHBSDKA 3aBUCHUT OT BBICOTHI CTPOYHBIX OYKB;

® BEIMUMHA UHTEPIMHBSDKA 3aBUCUT OT JUIMHBI CTPOKH;

® TapHUTYpbI, UMeoIe OOJBIIYIO 3alevyaTblBaeMylo IUIOLIA b OYKa
3HAKOB, TPEOYIOT OOJIBIIET0 HHTEPIUHbBSIKA;

® ONTUMAJILHBIA MEXKCIOBHBIN IPOOE A0JKEH OBITh MPOMOPIMOHATIECH
LIMPUHAM 3HAKOB MIpH(Ta HCIOIB3YEMO T'apHUTYPBI;

® MEXKCJIOBHBII IIPOCBET JIOJDKEH OBITH MEHBIIE MM PABEH MEXCTPOY-
HOMY;

® BepXHHUE U HIKHHE BHIHOCHBIE 3JIEMEHTHI CUMBOJIOB B JIBYX CMEXHBIX
CTPOKaXx He JIOJKHBI ITIepeceKaThesl.

B ommume ot cymiecTByomero crnocoda pacuera MakeTa U3aHusl, JaH-
HBIH QJITOPUTM He 0a3upyercsi Ha pacyere eMKOCTEH XapaKTepHBIX MO0J0C
n3nanus. BmecTo 3Toro nocie aHann3a CMMBOJIBHOTO COCTaBa KOHKPETHOTO
TEKCTa OCYLIECTBIIIETCSl pacueT OOILIEro Yucia CTPOK B M3JaHUU, M YUC-
Jla CTPOK B O/IHOH mnosioce. B Havase juymHa ab3ana npeacTasisieTcsi OAHOM
CTPOKOH, COCTOSIIEH U3 peallbHOTO YHCIIa 3HaKOB B ab3arie u ab3arHoro or-
cryna. [lepeBeneHHas B MHJUIMMETPBI 9Ta JUIMHA JEITUTCS Ha JUTUHY [TOJTHO-
(opMaTHOI CTPOKM B MHJUIMMETpax. B pesynbrare mosnydaem pacueTHOE
YHCJIO CTPOK B Ka)K/IOM KOHKPETHOM al3are (C OKpYIVIEHHEM B OOJIBIIYIO
CTOpPOHY) U, CJIEJI0BATEILHO, YHACIIO CTPOK BO BCEM M3JaHMHU. UHCIIO 3HAKOB
B CTPOKE HE OKPYIJIAETCS [0 1IeJI0r0, TaK KaK CpeaHee YUCIO CHMBOJIOB B
CTpOKE KOHKPETHOTO ab3ana He Bcerna 1einoe. [Tyrem nenenus oOrero unc-
Jla CTPOK B M3/IaHUM Ha YKHCJIO CTPOK B MOJIHO(POPMATHOH I10JIOCE OCYILECT-
BIISIETCS pPAcUeT YHCIIA M10JI0C, HEOOXOMMBIX ISl 3aBEPCTKU OCHOBHOTO TEK-
cra. /sl yueTa WUIIOCTPAaTUBHOW MH(POPMAIMK HEOOXOJMMO 3HATh TOJBKO
ee TUIOIIa/1, YTOOBbl paCCYUTATh B CUET CKOJIBKUX CTPOK OHa Oyaer 3aBep-
CTaHa. JTO KOJIMYECTBO CTPOK JJ0OABISIETCS K KOJIMYECTBY CTPOK OCHOBHOTO
TEKCTa (AaHAJOTWYHO M JJISl BEJIMUMHBI CITyCKa) TIepe]] ONpeIeIeHUeM YHCIIa
10JI0C aBTOPCKO# mH(popmaryu. Takum 00pa3oM, aJIrOPUTM MOXKET YUHUTHI-
BaTh U a03alHbIe OTCTYIIbI, U KOHLIEBBIE CTPOKH.
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Wrak, npeyiaraeMelii aroput™ padboTaeT CIeAyIHM 00pa3oM:

3amanne 0a30BBIX TAPAMETPOB:

® BKIOOD (hopMaTa neyaTHoro JIHCTa;

® BLIOOD Kerisi HAbOpa OCHOBHOTO TEKCTa;

® BBLIOOD TapHUTYPBI M HauepTaHus wpugra;

® 3a]]aHNe MUHUMAaJIbHBIX BEJIMYHMH 10JeH (IIPOM3BOJIBLHO WIIN TIO MPEe-
JIaraeMbIM aJITOPUTMaM);

® 33/laHKe YMCIIA MT0JIOC C U3/aTeNIbCKO-0OPMUTEIHCKONH HH(OpMALH-
eil.

Br10op 1 aHanM3 OCHOBHOTO TEKCTA!

® BKIOOP TEKCTOBOTO (aiina (TekcT B hopmare .txt);

OIpe/IeJIeHNe OTHOCUTEIBHBIX YaCTOT BCTPEYAEMOCTH CUMBOJIOB B TEK-
cTe;

® orpe/iesieHue O0IIero Koiun4yecTBa ad3ameB U UX CUMBOJIBHOIO COCTa-
BA;

® orpe/esieHne MaTeMaTHYeCKH 0)KHUIaeMOo IIMPHHBI 3HAKOB (0e3 yuera
MEXXCIIOBHOTO ITpo0esia) 1 MaTeMaTHYeCKH OXKUIaeMOH IUIOIIA M OYKa 3Ha-
KOB BBIOpAHHOTO IIPUPTA;

® ornpe/elieHHE ONTUMALHOIN BEIMYMHBI MEXKCIIOBHOTO 1pobera (B 3a-
BHUCHUMOCTH OT ITapaMeTPOB UCIIOJIb3yEMOro MpuQTa);

® oIpe/iesieHne MaTeMaTHYeCKH OXKU1aeMOH IIUPUHBI 3HAKOB C yYETOM
pPacCcYUTaHHOTO ONTHMAIBHOTO MEXCIOBHOTO ITpobera;

® 1Ipe/IBapUTEIbHBIN pacyeT BeIWYMHBI HHTEPIHHbSKA, B 3aBUCUMOCTH
OT IIapaMeTpoB WPU(PTA U CUMBOJIBHOTO COCTaBa TEKCTA.

Pacuer Bcex BO3MOXKHBIX BapUAHTOB BEJIMYHMH [apaMETPOB MOJIOC OyIy-
LIEro M3JJaHus C yUETOM:

® y3MEHEHUsI pa3MepoB O10Ka Mocie 00pe3KH OT MUHUMAJIBHO JIOITYCTH-
MOro J10 MakcuMalibHO jgoryctumoro (o F'OCT 5773-90) ¢ marom 1 Mm;

® I3MEHEHMs BEJIMUMH ITOJIeH (JIUIs KaXKJI0T0 BapHaHTa pa3MepoB Oi1oka)
HauWHas OT MUHUMAJIbHBIX (3a1aHHBIX) C I1aroM 1 mwm (Bcero 8 mraros). [Ipu
WCIIOJIb30BAHUH OIIPEJICJICHHOTO AITOPUTMa PACKIIA KU TToJieil, Ha 1 MM n3-
MEHSIETCSI TOJIBKO KOPEIIKOBOE I10JI€, @ OCTalIbHbIE M3MEHSIOTCS B COOTBET-
CTBHH C NPONOPLHUEH (MOTYT UMETh IpOOHBIE 3HAYCHUS);

® 3MEHEHUsI YnClIa CTPOK HaOOPHOH MOIOCH Ha =1 CTPOKY (JUIst KaXK10-
ro BapHaHTa pa3Mepa OJoKa 1 BapuaHTa Mojiei).

Bri0op ynoOorneyaraeMbIx BapHaHTOB MakeTa M3JaHUsl U3 BCEX PacCUH-
TaHHBIX C YYETOM ITPOLIEHTA UCIIOJIL30BAHMs OyMaru, JM00 C y4eTOM IIPHOPH-
TETHBIX BEJIMYMH I0JIeH, TM00 C y4EeTOM JIPYIHX aKTyallbHbIX 1apaMeTpOB.

B kadectBe mpumepa paccMOTPUM pacdeT MakeTa W3AaHus CO CIeIylo-
IIMMH BXOJIHBIMH [TapaMeTpaMu:
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e (bopmar neuarHoro jucra 60x84/16 (MUHUMAaIIBHBIA pazMep OJI0Ka 110-
cie oopesku 130x195 MM, makcuManbHbIil — 145%200 Mm);

e xerib 10 pt;

® YNCIIO MOJIOC M3aTelIbCKO-0(OPMUTEILCKOH HHpOopManuu 6;

e rapuutypa AcademyC;

® xoperkoBoe nose 10 MM, a ocTanbHbIe osis no anropurmy: 1:1:1,3:1,7
(COOTBETCTBEHHO, KOPEIIKOBOE, BEpXHEE, HAPY)KHOE, HWXKHee). JTa IMpo-
nopuus noner BeiBeseHa U3 aHanusa OCTa 29.62-86;

TEKCT XyJOXKECTBEHHOW nuTeparypsl, conepxamuit 201647 3HakoB
(BuTROUAs TIPOOEITBI) U cocTosMIMi U3 886 ab3ares.

Kak BUHO U3 mpeiaraeMoro ajiroputma, ooiiee BO3SMOXKHOE YHCII0 Ba-
PHAHTOB MakeTa U3JaHus OyJIeT COCTaBIISATS:

(145-130+1) x (200-195+1) x (8+1) x 3=2592 BapHaHTOB.

IIpu >TOM OTIMYME B mapameTpax MOJOCHI JIJIS Pa3IMYHbIX BapUaHTOB
MakeTa U3JaHusl MOXKET COCTaBIISITh BCETO JIHIIb HECKOJIBLKO MUJLTUMETPOB.
U naxxe cTonk Maiasi BeJIMYMHA MOXKCET IMOBJIHSTh HA Pe3yJbTaT pacuera (+1
CTpOKa).

Yucio ynoborevyaTacMbIX BapuaHTOB u3 2592 cocrasur 325. U3 Hux 179
OyZeT coaepkarh IeJI0C YUCIIO (PU3UUCCKHX ICYaTHBIX JINCTOB. Eciu xxena-
TEJIBHO TOJYYCHHE YETHOIO YHCIIA IMEYATHBIX JINCTOB, TO UX (BapHAHTOB)
Oynet Toabko 70 (Tabm. 1).

Pesynbratel pacuera He nporuBopeyar OCTy 29.124-94, rne ans ganHo-
ro Kenisi Habopa MHHUMAJIbHAS JUTMHA CTPOKU COCTABISICT 63 MM, a MaKCH-
manpHas 131 mm.

MOo>KHO CpaBHHUTH pe3yJIbTaThl pacueTa mapaMeTpoB MakeTa U3JIaHus 10
NpeaiaraeMoMy aJropuTMy C pe3ylibTaTaMH, MOJTYYEHHBIMH C MOMOIIbIO
CYILIECTBYIOUIEH METOIUKH. YCIOBUMCS, AJI IPOCTOTHI, YTO BCE MOJIOCHI B
U3JIaHUH TIOJHBIC (€CTCCTBCHHO, KPOME MOCIICHEH), MHTEPIMHBSK OCHOB-
HOTO TEKCTa paBeH 12 pt, a ab3aIHbIC OTCTYIBI OTCYTCTBYIOT. Pe3yabraTsl
9TOTO pacyueTa MpeACTaBIeHbI B TadIuLe 2.

Kak BumHO U3 TaOMUIIBI 2, pe3ysibTaT pacyeTa 10 CyIIeCTBYIOIIEH METO-
JIUKE HE JaeT YCTHOIO 4rcia GU3NICCKUX IMEYATHBIX JIMCTOB (ISl JAHHOTO
KOHKPETHOTO TEKCTa M BXOJHBIX HapaMeTpoB). UHCIIO BapUaHTOB ym000-
[eYaTacMoro MakeTa u3IaHus (IpU MOCTOSTHHOM HHTEPIIUHBSKE) PaBHO 6.
Kpome Toro, KejtaeMoe 4HCIIO IMOJIOC HM3IATeIbCKO-0(hOPMUTEIBLCKON WH-
(dbopmarmu (6 OJI0C) HE BCTPEUACTCSI, TAK KaK MPHU T0OABICHUHU ATOTO YKCIIa
10JI0¢ 00BEM M3IaHUSI CTAHET HE Y1000IIeyaTaeMbIM.
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Tabnuya 1

Henonkwn-

MNe W, | H, | L |t | r | b, | Start I n, | * |Ferp, BAHHE
I./n. mm | mm |mm | mm|mm | mm| mm - pt CTp.[cTpok| mm [D-n-n4 Gymarm,
Ya
130|195 14 | 14 182|238 [ 16498 | 11,19 40| -1 | 978] 6 48,807
2 (130 195 | 15| 15 |195|255) 17408 [10.719) 41 [ 1 | 955 6 46,84
F(130] 1% | 14 | 14 |18,2|238) 16498 |11,263) 40 | -1 | 978 6 45,117
4 130 (19| 15 | 15 |195(|25,5| 17498 | 10,7941 [ 1 [955| 6 47,144
5 (130197 | 14 | 14 |182|238) 16498 11,3535 40 [ -1 | 978 & 45,428
6 | 130 [ 197 15 | 15 19,5255 17498 |108610 41 [ O [ 955 | 6 47,447
T (130|198 | 15| 15 |19,5|255| 17498 |10931] 41 [ © | 955| 6 47,75
64 | 142199 | 18 | I8 [23,4|30,6| 20498 | 10,9771 39 | O |100,6] & 48,033
65 | 142 [ 200 | 18 | 1R [23,4|30,6] 20498 | 11,052 39 | O |100.6] 6 48,352
66 [ 143 (195 17 | 17 (22,1269 19498 11174 38 [ O (1039 6 49,179
67 (143 (196 17 | 17 |22,1|26,9| 19498 | 11251 38 [ -1 (1039 & 45,505
68 | 143|197 17 | 17 (221|289 19498 |11.328) 38 ( -1 [1039] & 450,830
G | 143 (198 | 17 [ 17 |22,1| 289 19498 (11,404 38 [ -1 | 1039 6 50,168
TO| 143 (199 17 [ 17 |22,1|2E9) 19498 (11, 4%1) 38 [ -1 |103.9] 6 50,499

Ipumeuanue. W, H — mmpuna u BbicoTa 0jioka mociie oopesku; 1, t, r,
b — monst (KOpemkoBoe, BEpXHee, HAPY)KHOE, HHIKHEE, COOTBETCTBEHHO);
Start — cBHT ceTKH 0a30BBIX JHHUIT; | — MHTEPIUHBSIK (LIAr CETKH); N —
YHUCIIO CTPOK MOJIHOM MOJO0CK; FCTp — NiMHa cTpokH.
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Tabnuya 2

M- Henoasso-
men | min v | o | . | " | 0%0B. | @i | GO

noJioc¢ v
145 1200 f 11 [ 10|12 ] 14 | 12 | 41 122 8 4.5 68
145 200 (11 | 11 )12 ) 14 | 12 | 41 122 16 5 68
145 1200 {13 [ 13| 15] 16 | 12 | 40 117 4 45 64
145 {200 13 | 13 [ 15| 16 | 12 | 40 117 12 5 64
145 1200 | 16 | 15|17 | 19 | 12 | 39 112 8 5 59
145 | 200 | 16 | 15|17 | 19 | 12 | 39 112 16 5.5 59

Uro kacaeTcs NpOLIEHTa KCII0Ib30BaHKs OyMaru, TO CyIIeCTBYIOIAs Me-
TOJIMKA BBIMTPHIBAET OTHOCUTEIBHO MPEAIAraeMoro ajiropuTMa fmpy 4eTHOM
yuciae (GU3NYECKUX IMeYaTHbIX JUCTOB. OJHAKO MPH PaCCMOTPEHHH BCEX
yaoOoredaTaeMbIX BapHaHTOB MakeTa m3gaHus (325 BapHaHTOB), HAWITY-
LIMM SIBJISICTCS Clieayrommuii (Tadu. 3).

Tabnuya 3
Hcenoaszo-
W, | H | L, [t | r,]| b, | Start, n, * Ferp, BaHHE
I, pt D,
mm | mm |[mm|mm|mm|mm| mm cTp. [cTPOK| mm Oymarm,

%o
145 | 196 | 11 | 11 |14,3(18,7| 13,498 [11,555| 41 -1 119,7 5 63,194

CTOUT OTMETHTH, YTO HEKOTOPbIC TEOPETUKH O(POPMIICHHUS KHUT'H CHH-
TAIOT, YTO IUIOLIA/(b, 3aHATASI TEKCTOM, JIOJDKHA COCTABISTh HE MeHblie 1/3
(33%) u He 60nbuie 2/3 (67%) miaomanu crpanuiiel. HopMaabHOE cOOTHO-
HICHUE TUTOINAAM Habopa | IOl CTPAHUIIBI, 0 UX MHEHHIO, 1/2 (50%)
[10]. B Hamrem »e ciiyyae MpPOIICHT KMCIIOAb30BaHUS OymMaru pacCUMThIBA-
eTcs Kak oTHolieHHe (opmara HaODOPHOH MOJOCKH K (hopMmaTy H3IaHHUs 10
00pe3KkH, a He K IUIONIAN CTPAHMIIBI U, CJIEIOBATEILHO, B PACCMOTPEHHBIX
BBILIE TAOJNIAX JIAHHBIH TApaMeTpP HECKOJIBKO MEHBIIIE.

[IpoueHT ucronb30BaHusi OymMaru U 00bEM H3JAHUSI TECHO CBSI3aHbBI C
pacKJIaikoM IOJIeH, 09TOMY, IPUMEHUB JIPYTYI0 CXEMY OIPENEIICHUs I10-
JIell IpH MCTIOJIB30BaHUH IPEJIaraéMoro airOpUTMa MOXKHO TOIY4HUTh 00-
Jiee SKOHOMHYHBIA BapUaHT MakeTa OyayIiero u3ganus (tadi. 4).
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Tabnuya 4

chom;so-
W, | H, | L, | t | r,]| b, |Start, I, pt n, + | Ferp, T
mm | mm |mm|mm|mm|mm| mm Crp. [cTpoK| mm Oymarn,
%o
144 | 200 ( 10 | 12 | 11 | 15 | 14,498 |10,936| 45 1 123 4,5 67,552

B 3axitoueHue ere pa3 OTMETUM, YTO MpelaraéMblil aIrOpPUTM pacde-
Ta IapaMeTpoB MakeTa OyIyIlero n3naHus 6asupyercs Ha aHalu3e KOMOU-
HaIlMi MHOTHX MapaMeTpoB MOJOCHI U aHAJINW3e KOHKpETHOro Tekcra. Ilpu
9TOM JaXke HE3HAYMTEIbHOE M3MEHEHHE OJHOTO M3 BXOJHBIX MapaMeTpoB,
BO3MOKHO, MO3BOJIMT MOJYYUTH PE3YibTar, OTBe‘la}OHLI/Iﬁ H€O6X0ZLI/IM}JIM
TpeboBaHuAM. PacueT napaMeTpoB IOIOCH OCYIIECTBISIETCS C YUETOM rap-
MOHHWHU €€ 3pUTCIIBHOTO BOCIPUATHUA. K OTpHULIATCIIbHBIM MOMEHTAaM MOXHO
OTHECTHU TO, YTO B IPOMU3BOJACTBCHHLIX YCJIOBUAX BBIMTOJHUTH BPYUYHYIO pac-
YeT 10 JaHHOMY allfTOpUTMY OyleT 10CTaTouHO clioxkHO. [loaTomy celiuac
BefeTcs pabdoTa 1o NPOrpaMMHON pealu3aluy JaHHOTO alrOpUTMa C BO3-
MOXHOCTBIO YaCTHYHOM aBTOMATH3aI[MH IpoIiecca BEPCTKH B MPOrpaMMe
Adobe InDesign.
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BO3MOXHOCTWU PACTPUPOBAHUA
N EFO OCOBEHHOCTWU B TEXHOJ1IOTUA
ONEKCOTPA®CKOW MEYATHU

AHppeeB 10.C., bakweeBa l0.B., KapTtawesa O. A.
MocKOBCKII rocyfapCTBEHHbIN YHUBEPCUTET NneyaTun

AHHOTauuA

Have been analysed different digital methods of half-tone screening
and have been explored features of half-tone screening in flexographic
printing

BocmpousBeneHue MoiyTOHOBOTO H300paxeHuss BO (uiekcorpadcekoit
neyaTtu TpeOyeT NMPOBEACHUS PACTPUPOBAHUS.

W3zBecTHO, uTO B (hriekcorpad)CKoii meyaru UCHoNb3yIOT MIACTUYHBIC TIe-
yarHble (POPMBI, IOATOMY IVIABHOW MpOOJIEeMOil AaHHOTrO crocoba reyarn
SIBIISICTCSI BBICOKOE, TOpa3io OoJIbliiee, YeM B IIIOCKOM 0()CETHOM CIlocooe,
pacTUCKUBAHUE.

W3BecTHO, 4TO rpaalilnoHHbIe HCKAXKEHUS BO (riekcorpad)ckoii neyaru B
CBE€TAX U TCHAX O6yCJ'IOBJ'IeHI)I CJICAYIOIIUMU ITPUINHAMMU:

HU3KOH TPOYHOCTBIO CBSI3U IEYaTAIOIINX JIEMEHTOB Majoro pazmepa c
ocHoBanueM (opmbl. B mporecce neyaraHus THpaka Takhe Nedyararoline
OJICMCHTBI MOTYT OTPbIBAThCA OT (bOpMI:I, 4TO MPUBOAUT K MCUC3HOBCHUIO
rpajauui B CBETax;

MaJiol IIIyOMHOW MPOOEIBHBIX IEMEHTOB B IITYOOKHX TEHSX PaCTPOBBIX
n3o0paxkenuid. [Ipu neyary takue nmpoOesIbHbIE AIEMEHTBI 3AJIMBAIOTCS Kpa-
CKOH;

OTpaHUYCHUEM JIMHUATYPbl aHWIOKCOBBIX BajoB. Ecau pasmep neuara-
IOIIEro dlieMeHTa (opMbl OKa3bIBACTCS MEHBIIIE, YeM IUIOIA/Ib SUSHKH Ha
AQHMJIOKCE, OH «IIPOBAIMBACTCS» B SUYCHKY; IPH 3TOM Kpacka HAaHOCHTCSI HE
TOJIBKO Ha pabo4yI0 MOBEPXHOCTH MEUaTaIOIIEro JIEMEHTa, HO U Ha ero rpa-
HU. B pe3ynbrare Ha OTTHCKE BMECTO PAacCTPOBOM TOUYKU HYKHOU IUIOIIagn
HOSIBJISIETCSI QJIEMEHT IPOU3BOJILHOI (DOPMBI M HEMpeIcKa3zyeMoro pasMepa.
3T0 SABJICHUC MTOJTYYUJIO Ha3BaHUEC «MHBEpPCHAA TOHONCpEaada».

BBuy 3TOr0 TpagUIMOHHO CYMUTACTCS, YTO «(iekcorpadckas pacTpo-
Bas TOUKa» JOJDKHA ObITh Kpyriod. CTaHmapTHas KpyIiias pacTpoBasi TOUKa
umeeT GopMy Kpyra, U ee AUaMeTp YBEJIUUUBACTCS, [10Ka HE 3aliMET BECh
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pasmep pactpoBoro siemenTa (puc. 1). [Ipu n3mMeHenuu rpajgannu u3oopa-
JKEHUSI, KPOME TOTO, KPYIJIbIE PACTPOBBIE TOYKH XOPOIIO MEPEIaloT 00J1acTh
BBICOKHX CBETOB.

Puc. 1. Pacmposas cmpykmypa ¢ Kpyaiotl mouxou

[Ipn wcnonb30BaHWM TAKMX PACTPOBBIX TOYEK MX BBHIMBIBAHHE B TPO-
LIecce M3TOTOBJICHUS Me4aTHOW (OpMBI MEHEE BEpOSTHO, HO HPUBOAUT K
«OTTUYECKOMY CKauKy» (IIpH OTHOCHTEIBHOW IIOMIAAN PACTPOBOH TOUKH,
nanee S o paBHOH 75%) M CylIeCTBEHHOMY PAaCTHCKHBAHHUIO B OOIACTH
TeHell. «ONTHYEeCKUIl CKau0K» - JOBOJIBHO XOPOIIO Pa3IHYUMBIN CKadoOK B
3HAUCHUU TOHA TaM, IJIc paCTPOBbIE TOYKH HAYMHAIOT CMBIKAThCsl. Ha aThx
MeCTax 4acTo mnomydaercs (OpMHpPOBaHME, TaK HAa3bIBAEMOTO, «MOCTHKa»

MCKAY PpAaCTPOBBIMU TOYKAMH, YTO 3HAYUTCIBbHO YBCINYUBACT BU3YaJIbHO

3Ha4YCHHUE ToHa (pHc. 2).

Puc. 2. Paznuunvie ghopmsl pacmposwix movex u oonacmu
UX CMBIKAHUS 8 NOTYMOHAX.

Kpyrnas pactpoBast Touka XOpoIIo yaep>KuBaeT Kpacky. Ho mo goctike-
HUH Somp.f paBHoro 80%, Takas TOUKa 4yBCTBUTEJIbHA K PACTUCKUBAHMUIO,
ITOCKOJIBKY (popMa TPOOCTHHBIX AIIEMEHTOB 3TOMY cIlocoOcTByeT. Ciemyer
OTMETHTb, UTO U3-3a JIABJICHHS B 30HE IICYATHOTO KOHTAKTA IIPH IIEUaTH pac-
TPOBBIC TOYKH PACTHCKUBAIOTCS U U3MCHSIOT (hOpMY, OJHAKO KpyTJIasi TOUKa
HE3aBHCHMO OT yIJIa IIOBOPOTAa pacTpa Bceraa ASPOPMHUPYETCS OMUHAKOBO.
Takoe OBeJICHHE TOYKH CYIIECTBEHHO JIerdye KOHTPOIHpoBaTh. Kpome Toro,

MTOCKOJIbKY JUTMHA OKPY>KHOCTH KPYIJIOH PacTpOBOM TOYKH MEHBIIE COOT-
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BETCTBYIOIIEH BEJIMYUHBI DIIMIITHYECKON U MEHbIIE IIepUMETpa KBapar-
HOW (cM. puc. 2), TO U pacTUCKHBaHUE (IedopManys KPyrIoH TOUYKH) OKa-
JKeTcst MmeHbIen [1].

Peanunzanust paccMOTpeHHOW KOH(UIYpaIllMM PacTPOBBIX TOUEK MOXKET
OCYILECTBIISITHCS C UCIIOJIb30BAHUEM PA3IMYHBIX METOA0B MOLyIsiuu. [1pu
WCIIOJIb30BAHUH aMILIUTYIHO-MONYIHpoBaHHOTO (AM) pacTpupoBaHus n3-
3a peryJsipHOTO PacHOI0KEHUS PACTPOBBIX TOYEK B HEKOM KECTKOM perieTke
0OBIYHO HE BO3HHMKAET MPOOJIEM € CO3/1aHNeM ONTHYECKH POBHOM U IV1aIKOM
KapTUHKH, 0e3 BOCIIPHUHUMAEMBIX BU3YaJIbHO HEPOBHOCTEH 1 36PHUCTOCTEN.
B ommnune or AM B yactoTHO-Mony arpoBanHOM (UM) pacTpupoBaHuu, Ha-
MIPOTUB, 3€PHUCTOCTh N300PaKEHUs! SIBISIETCS OYEHb BAXKHBIM (DAKTOPOM.
CdopmupoBanHslii 10 UM TEXHOIOTUH pacTp 4acTo KaKeTcsl HepaBHOMEp-
HBIM, UMEIOIIUM COOCTBEHHYIO CTPYKTYpY. JTa HEPOBHOCTH YACTO MOMKET
OBITH yCTpaHEeHa B pe3yJibTaTe UCIOIb30BaHHs 00Jiee BEICOKOJIMHUATYPHOTO
YM-pactpa, 4TO B CBOIO O4Yepe/lb IPUBOUT K O0Jiee BELICOKOMY PACTHCKHBA-
HUIO, a JUIs cirydast uiekcorpadekoii meyaTu gaxe anomasnsHoMy. st nzoe-
YKaHUS TOTO 0OBIYHO MPUXOJAMUTCS BEIOMparh Oosee rpyosiit UM-pactp, uro,
OISATh )K€, TIPUBOJIUT K HAPYUICHUIO ONTHYECKOH POBHOCTH M300pa)KeHUs
[2]. UM-pacTpoBble CTPYKTYpBl MOTYT (DOPMHPOBATHCS 110 YETHIPEM METO-
JaM: ciydaitaeiM, pacnpenenenus omunOku (Error diffusing), mo anropur-
MaM CTOXaCTUYECKOI'0 paCTpPUPOBaHUS 1-0ro U 2-0ro MOKOJIEHUs.

JpyrumM criocoOoM, BHEIITHE [TOX0XKHM Ha CTOXaCTHYECKOE PacTpUpOBa-
HUeE, SBJISIETCS CII0CO0, COCTOSIIMI B Iepeiaue TOHA PaCTPOBBIMH TOYKAMHU
OZIMHAKOBOTO pa3Mepa, HO C YIOPSI0YCHHBIM (3aKOHOMEPHBIM) UX pacipe-
JeneHueM. Takoil MeToA pacTpUpOBaHMS HA3bIBAETCA METOAOM YMOPSIO-
yeHHOro Bo30yxaeHust (Ordered Dithering) u mpencrasieH Ha puc. 3.

Puc. 3. Pacmpupogatie menooom ynopsooueHHo2o 030yiHcoeHus

XOTsI OTpacTpUPOBATh TAKIM METOIOM M300paKCHHE OYCHB JICTKO, Kadue-
CTBO TAaKOTO PacCTPUPOBAHUS CHIIFHO OrpaHudeHo. Ho, Tem He MeHee, MHO-
THE COBPEMCHHBIC AITOPUTMBI PACTPUPOBAHUS (B TOM YHUCIIC U CTOXaCTHYC-
CKH€) BKJIFOYAIOT B ce0sI 3JIEMEHTBI 3TOro Metoa [2].

MuHHMAZHPOBATH POOIIEMBI, BOSHUKAIOIINE MPH  HCIIOIh30BaHUN AM
u UM pactpupoBaHus, MO3BOJISIET MPUMEHEHIE KOMOMHIPOBAHHBIX METOIUK
pacTpupoBaHUs1, KOTOPBIC B HACTOSIIEE BPpeMs aKTUBHO pa3BHBatoTCs. Kom-
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OnHMpoBaHHOE (TMOPHIHOE) PACTPUPOBAHUE IO3BOJISIIOT pellarh Mpooie-
MYy TpaZalliOHHBIX NCKaXEHUH B CBETaX M TEHSIX PacTPOBBIX M300pakeHUH
IIyTeM BapbHPOBAHMS MPOCTPAHCTBEHHON CTPYKTYpBI pacTpa. B momoOHbIx
ITOPUTMAX JUIsl BOCIIPOU3BE/ICHNUS CBETOB U TEHEH N300pasKeHUST UCIIONB3Y-
ercst UM-pactpuposanue. OHO O3BOJISIFOT OTPaHUYUTh YMEHBIICHHE pa3Me-
POB TIEYaTAIOUINX AJIEMEHTOB B CBETaX M MPOOEIIbHBIX IEMEHTOB B TEHSX 32
CUeT BapbHPOBAHMS MX KOJMYECTBA, YTO CTAOMIM3UPYET I'PaJallMOHHYIO T1e-
penady. /1yt BOCIIpou3BeA€HHS CPEAHUX TOHOB B THOPHTHOM pacTpUpOBAHUH
MIPUMEHSIOTCSI 00Jiee CTaOMIbHOE B 3TOM Auana3one AM-pacTpupoBaHue.

OnHako Hapsily ¢ BBICOKOH CIOXKHOCTBIO pa3pabOTKM KOMOMHUPOBAH-
HBIE PacTpbl 00JaAt0T ellle OJHIUM HEeJJOCTATKOM: IIePEX0]] OT aMILIUTY/IHO-
K 4aCTOTHO-MOJYJINPOBAHHOMY PAacTPUPOBAHUIO OYEHb KPUTHYEH M JIETKO
3aMeTeH IIPU paccMarpuBaHUM OTTHCKA. [103TOMY pa3nuuHbIC BUIBI KOM-
OMHUPOBAaHHBIX PACTPOB OTIMYAIOTCS APYT OT Jpyra criocodom obecrieye-
HUSl TUIABHOTO Hepexojia MeXAY CTPYKTypaMM pasjIM4HbIX THIIOB, KOTOpPbIE
paspabarbIBaroTCsl B HacTosiee BpeMst komnanusiMu Agfa, Artwork system,
Kodak u ap.

Kpome paccMOTpEeHHBIX BBIIIE Pa3IMUHBIX CIIOCOOOB MOJIYJSILIMU pac-
TPOBOH CTPYKTYpPBI, CYLIECTBYET APYrod crnocoO MOBBINIEHUSI KayecTBa
¢uexcorpadckoii rmeyaru — UCMOIB30BAaHHE AJTBTEPHATUBHBIX (IO CpaBHe-
HUIO C KpYIIoi) GopM pacTpoBBIX TOYEK, KOTOphIE ONHMCaHbl B padore [3].
Ha ceropusimHuii JeHb HHPOpMaNKs 0 BO3MOKHOCTH IPUMEHEHHST TaKUX
TOYEK JUIsl pacTPUPOBaHMs B (iiekcorpa)cKoil eyaTs OTCyTCTBYET, T03TO-
MYy HCCIIeIOBaHUsI B JAHHOM 00J1acTH BechbMa akTyasibHbl. Ha puc. 4 npuse-
JICHbI IPUMEPBI HEKOTOPBIX THUIIOB PACTPOBBIX TOYEK, KOTOPBIE MOT'YT HATH
IpUMeHeHue Bo (iekcorpad)ckoii mevyarH.

Screen KreuzB* Screen ,Keulen® SCFEE" ‘ Screen ,Elliptisch*
.CircularRing*

Puc. 4 [lpumepuvl pa3nuunulx pacmpogulx moyvex
Tak ’ke HHTEpeCHa BO3MOXXHOCTh HCITONB30BaTh BO (hiekcorpaduu pac-
TPOBBIC TOUKH, pa3padOTaHHBIC PaHEe CICIHATBHO JUIS IIOCKOH 0(hceTHON

reyary, HarpuMep, KOHIEHTPHUUECKYIO TOUKY, pa3paboTaHHYyI0 KOMITaHHEH
Artwork system (puc.5).
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Puc.5 Tpaouyuonnas kpyenas (a) u konyenmpuueckas (6) pacmpogole mouxu.

[To BbllLIEHA3BaHHBIM MPUUYUHAM B PabOTE paccMaTpUBAETCsl BOIPOC O
BO3MOKHOCTH Pa3pabOTKy Jy4yIuX (HOpM pacTpoBOi TOUKH U CHCTEM pac-
TPUPOBAHMUS [UIsl UCIIOJIb30BAHUS B KOMOMHAIMU ¢ HU(PPOBBIMU (HOTOIIOIH-
MEpHBIMH [€YaTHBIMU (POPMaMH, N3TOTABIMBAEMBIMH 110 MACOYHOW TEXHO-
JIOTHH.

B03MOXXHOCTh MCHONB30BAHUS MM CO3JaHMS MPUHLIUIHAIBHO HOBBIX
pacTpoBBIX CTPYKTYp TpeOyer:

® OTmpeseTICHUs KPUTEPUEB OICHKH MPUTOIHOCTH, a TAaK)Ke METOJIOB aT-
TeCTalMU pacTpoB A rexcorpadcekoil newaru;

® OmKCcaHusl MPoOJIeM M HEIOCTATKOB PAa3JIMUHBIX PACTPOBBIX CTPYKTYP;

® pa3pabOTKH U, IO BO3MOXKHOCTH, OIICHKH aJIbTePHATUBHBIX (POpM pac-
TPOBBIX TOYEK;

IIpu sTOM A7 CpaBHEHHS BO3MOXKHBIX AJBTEPHATUBHBIX PACTPOBBIX
CTPYKTYpP ONPEAETSAIOTCS KPUTEPUH, HA OCHOBAaHUM KOTOPBIX MOYKHO OBLIO
OBl IPENPHHSATH COMOCTABIICHUE.

OTUMH KPUTEPUAMU SBISIOTCA:

® Tiepesada Tpajaluil pa3IMYHBIMUA TOUYKAMHU B CBETax (OIIEHKA yCTOM-
YUBOCTH TOYKH B IIPOIIECCE MEUaTH), MOTYTOHAX (OTCYTCTBUE «ONTHUYECKOTO
CKauKa») U TCHAX;

® BO3MOXKHOCTD (MJIM HEOOXOJMMOCTB) IIOBOPOTA PACTPOBBIX CTPYKTYD;

® OIICHKA [IIyMOB, BO3HUKAIOIINX ITPH HCIIOIB30BAaHUU PA3INIHBIX CTPYK-
TYpP, 0COOEHHO ONTUYECKOW OJHOPOJAHOCTHU CTPYKTYPbI H300paeHus;

® BOCIIPOM3BEACHHE MEJIKUX 3JIEMEHTOB H300paskeHUs.

Ilo sTuM KpuTepusaM Ul Ka)XJOH HUCCIENYEMOM CTPYKTYPhl JOJIKHBI
OBITb MOCTPOEHBI OXBaThl KaueCTBa, HA OCHOBAHWHU KOTOPBIX ITPOBOAUTCS
CPaBHEHHE PACTPOBBIX CTPYKTYP.

TARPTAUTINE MOKSLINE — PRAKTINE KONFERENCLIA | 107



AHanu3 oryOIMKOBaHHBIX paHee UCCIIeJOBAaHUH PACTPOBBIX CTPYKTYp B
paMKax JaHHOM paOoThI IOKa3all, 4YTO HOLO0OHOI0 POAa UCCIIEN0BaHUs IPO-
BOJMJIMCH B OOIIMX yepTax (B OCHOBHOM /ISl @HAJIOTOBOM TEXHOJIOTUH) U
HE YYHMTBIBAJIM 0COOEHHOCTH (iiekcorpad)ckoit reyary ¢ GpOoTOMoIMMEPHBIX
(hopM, U3TOTOBJIEHHBIX 110 HU(PPOBOI MACOUYHON TEXHOJIOI'HHU, KOTOPAsl B Ha-
CTOsIIIIee BPEMs BBITECHSIET C PIHKOB aHAJIOTOBYIO TEXHOJIOTHIO.
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ECOLOGY AND RECYCLING OF PACKAGES
INTHE EU AND LITHUANIA

Kabelkaité A., Gegeckiené L., Kibirkstis E.
Kaunas University of Technology

Abstract

In recent years, the growing consumption of various products has made
the production of packaging grow as well, which leads to more packaging
waste. The aim of this work is to analyze the environmental packaging and
recycling issues in the EU and Lithuania. The variety of most commonly
used materials and their distribution in manufacturing technologies have
been overviewed. Data on recovery and recycling of packaging in the EU
countries and Lithuania are presented, “green” engineering and “green”
printing problems are discussed.

KEY WORDS: packaging, “green” printing, ecological design, life cycle
assessment, paper, cardboard

Introduction

The growing consumption of manufacturing products in the world stimulates
more packaging waste. Since packaging is designed for storing, protecting,
managing, distributing and presenting the product, its most important pur-
pose is to protect the product from damage and (or) loss. In order to save
materials and minimize waste, the entire system must be optimized, together
with packaging as its part. In assessing the quality of the packaging, dif-
ferent environmental criteria are gaining in significance, being assessed by
various methodologies, presented at various levels, including the European
Union’s regulatory documents. Therefore, in recent years an increasing at-
tention has been given to studies how to reduce the negative effect of human
activities on the environment, i.e., how to reduce waste, increase recycling
and reduce energy consumption in industrial processes [1, 2, 3, 4, 5].

Recycling of packages in the EU and Lithuania

Directive 94/62/EC on packaging and packaging waste [6, 7, 8], focuses
on the main problem of avoiding waste, which is understood as not only
minimizing the amount of the packaging material, but also producing pack-
ages from materials which can be easily recycled or used in some other
way. Directive 2004/12/EC on packaging and packaging waste [2], issued in

TARPTAUTINE MOKSLINE — PRAKTINE KONFERENCIJA | 109



2004, and the supplementing Directive 94/62/EC, raise higher requirements
for package waste recycling and secondary usage. The new Directive, which
came into force in February 2004, allows Member States to decide how to
achieve the objectives and to allocate responsibility between industry and
public authorities. However, the Directive will have an impact on many in-
dustries because most products are packed. Most stringent requirements will
be applied to packaging made from steel, plastic or paper.

The revised Directive requires a substantial increase of all packaging
waste usage and recycling levels established in the Directive of 1994, in-
creasing the minimum amount that each state shall achieve by 31 December,
2008, from 25 to 55 percent of the total quantity of packaging waste. In these
amendments, the minimum recycling quantities of specific materials found
in such waste are indicated as follows: 60 percent of glass, 60 percent of pa-
per and paperboard, 50 percent of metal, 22 percent of plastic and 15 percent
of wood weight. These quantities must be achieved during the same period.
In addition, Member States must take measures to encourage production
of packaging and other products using the materials obtained by recycling
packaging waste [9].

When joining the European Union, Lithuania took the following obliga-
tions in the field of packaging waste: in 2004, 32 percent of all disposable
packaging had to be sorted out, in 2005 — 37 percent, and in 2006 - already
5 percent [10]. Meanwhile, Lithuania (2007 data) processed only 42 per-
cent of all packages, while according to the EU standards in 2008 all the
European Union member states had to process at least 55 percent of all the
packaging [11]. The minimum packaging recycling deadline for Lithuania
has been extended till 2012.

Currently, the total quantity of packaging waste in the EU countries is
growing at about 2% per year, or 1.2 million tons per year, therefore packaging
recycling is one of the basic ways to reduce the increasing amounts of waste in
landfills and to protect the constantly depleting natural resources [12].

Recycling and usage are two closely related ways for solving the packag-
ing waste problem. In general, recycling is re-processing of waste materials
for extraction of the same or another substance (for example, paper to paper
or paper to compost). Usage is recycling of waste materials for energy gen-
eration, for example, by using waste as fuel in a cement kiln [9].

Figs. 1, 2 and 3 show that the amount of packaging materials per capita
of population per year is constantly growing both in the EU countries and in
Lithuania, only the usage of metal and glass remains steady (metal around
11 kg; glass around 38 kg). Meanwhile, consumption of wood, plastic, paper
and paperboard is still increasing.
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Fig. 1. Package production amounts in tons and amounts of packages per capita of
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Fig.2. Package production amounts in tons and amounts of packages per capita of
population in Lithuania in 2006 [13]
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Fig.3. Amounts of materials used for package production per capita of population
in the EU countries [13]

TARPTAUTINE MOKSLINE - PRAKTINE KONFERENCUA | 111



Packing materials such as unprocessed wood or paper, easily decompose
under the impact of microorganisms. Other substances, mainly plastics,
become fragile and collapse into small pieces when exposed to the sunlight,
but do not decompose. Therefore, it is necessary to choose eco-friendly
materials for packaging: paper/cardboard produced from recycled or rapidly
growing fibre, and biopolymer for polymer packaging. Besides, in order
to produce eco-friendly packaging, its printing also has to be eco-friendly.
In “green” printing, only recycled paper/cardboard and soy- or vegetable-
based inks are used, which counterbalance carbon dioxide emissions [14].

Conclusions

Currently, the total quantity of packaging waste in the EU countries is
growing at about 2% per year, or 1.2 million tons per year, therefore packag-
ing recycling is one of the basic ways to reduce the increasing amounts of
waste in landfills and protect the constantly depleting natural resources.

In terms of package recycling, Lithuania is below the average level
among the EU countries, which was 55% in 2008, while in Lithuania only
48 % of all the packages were recycled. However, the amount of packages per
capita of population (81 kg) is two times smaller than the amount in the EU
countries (164 kg).
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BJINMAHUE CTPYKTYPbl BYMAT N KAPTOHOB HA
M3HOCOCTOUKOCTb

Bapeno J1.I., TonyHoB A.B., KocTtbiwmna O.C.
OMCKUI rocyfapcTBEHHbIN TEXHUYECKUIA YHUBEPCUTET

[IpoBeneH aHanM3 NMPOYHOCTHBIX XapaKTEPUCTHK OyMar M KapTOHOB.
[TokazaHna 3aBUCHMMOCTB IOKa3aTelied MPOYHOCTH OT CTPYKTYPHBIX Xapak-
TepucTuk Oymaru. OlLeHKa MPOYHOCTH Ha HCTHPAHKE POBOMIIACH HA TPH-
6omerpe THT-S-AX0000. [{nst oneHKH MIepoXoBaTOCTH MOBEPXHOCTH HC-
TI0JIH30BAJIN METO/l OECKOHTAKTHOH MPOQHUIOMETPHH.

MexaHu4eckasi MPOYHOCTh SBJISIETCSl OTHMM M3 OCHOBHBIX CBOMCTB Tie-
YaTHBIX OyMmar u KapToHOB. JlocTaTouHast MEXaHUYeCcKas POYHOCTh OyMaru
(xapToHa) obecriednBaeT CTaOMILHOCTh TEXHOIOTHYECKOTO IIpoliecca reva-
TH, TPOJIOJDKUTEIBHOE UCTIONIb30BAHUE MTEUaTHON TIPOAYKIMH, TIPEIOXpaHs-
€T ee OT NMPEXKJICBPEMEHHOTO pa3pylIeHHUSI.

[TpouHocTh Oymaru, COCTOSIIEH U3 Pa3IMYHBIX KOMIIOHEHTOB JI0CTATOU-
HO TPYAHO TpeJCKa3aTh, BBUIY TOTO, YTO OHA OIPEAEISIETCS] KOMITJIEKCOM
MHOTOUYHCIICHHBIX MEPEeMEeHHBIX (akTopoB. Cpean mapameTpoB, XapakTe-
PU3YIOIINX MEXaHHYECKYIO ITPOYHOCTH OyMar U KapTOHOB, UMEIOT HEMaJIo-
Ba)XKHOE 3HAUCHME CIIeIYIOUIMEe TOKa3arenu: aOCOIIOTHOE CONPOTHBICHHE
pa3MpaHuio,pa3pyLIaloNINe YCUIINE TIPH CXKATHH KOJIbLA M ITPOYHOCTH Ha
HCTHpaHUE.

Hccaenyemble XapaKTepHCTHKH:

® AOCOJIIOTHOE COIPOTHBIIEHUE PA3IUPAHHIO;

e Paspymiaroliee yCHIIMe MpH CKaTHU KOJIbIIA;

e liccnenoBaHre N3HOCOCTOMKOCTH MMOBEPXHOCTH Oymar (KapTOHOB) Ha
HCTHpaHUE.

e Mopdosorust MoOBEepXHOCTH MaTepuaia.

MarepuaJjibl 1 METOABI UCCIET0OBAHMI

VcnipITanust NpoBOIMIIM Ha cieaytomux Oymarax m kaproHax: Chromo-
card — 240 r/m?, Alaska —230 r/m?, Burano — 140 r/m?, Maxisilk — 200 r/m?,
Zeta —260 r/m?, Katlin —120 r/m2.

[Tpu BBINIONTHEHNH PAOOTHI HCIIOJIB30BAHO ClIEAyIolee 000pyIOBaHHE:

e [Ipubop U1t onpenesieHns: YCHUIINST pa3AupaHusl Mo MeTony DJiIbMEH-
nopda;

e [Ipubop [uist orpeaeseHus pa3pyaroIero YCHUIUs P CKATUU KOJIb-
na (RCT);
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e BricokoremneparypHsiii pubomerp THT-S-AX0000;

e 3D- npodunomerp MIKRO MEASURE 3D station.

CymHocTh MeTona omnpeaeaeHus: conporusienus pasnupanuio (FOCT
13525.3-97) 3akiro4aercs B OIPEICIICHUU YCUIIHSI, HEOOXOIMUMOTO s
pasaupaHusl ONpeesICHHOW ATMHBI TPEABAPUTENILHO HAPE3aHHOIO UCIIbI-
TyemMoro o0Opasia, COCTOSLIEr0 M3 HAJOXKECHHBIX JPYr Ha JIpyra yeThIpex
00pas1oB, ¢ MOMOIIBIO MAsITHUKA, KOTOPBIH CO37aeT ATO YCHIIME IPH Iepe-
MEILEHUN MEPHEeHUKYJSIPHO K TIOCKOCTH HCIBITyeMoro odpasmna. Otdop
po6 nposommiu o 'OCT 8047-2001 (MCO 186-94). AbcosmoTHOE CcO-
nporuBienue pasaupanuio F, MH, Beraucisior o ¢popmyiie

F=FxP/n, 2

rae F — cpenneapudmernueckoe noxkasanuii o mkaine, MH;

P — konu4ecTBo pazaupaeMbIx OJJHOBPEMEHHO 00pa3IoB, Ha KOTOPOE OT-
KaInOpoBaHa IIKajia MasiTHUKA ISl IPSIMOTO OTCYETa CONPOTUBIICHHS pas-
nupanuio, MH;

N — KOJIMYECTBO OJJHOBPEMEHHO pa3aupacMbIX 00pa3iioB (paBHO 4).

OTHOCHTENbHAs TIOIPELIHOCTD PE3yNbTaToB UCHbITaHui + 7 % npu 1o-
BepUTenbHOI BepoaTHocTH 0,95.

MerTon onpeaeneHus pa3pylIaonero ycunus npu cxatuu konsia (RCT)
(F'OCT 10711-97) 3akmtouaercss B OmpeleleHUH pa3pylialoiero yCuius
IPU OCEBOM C)KaTHU YCTaHOBJIEHHOW Ha peOpo M CBEPHYTOW B KOJIBLO TO-
Jocku Oymaru (kapToHa). Paspyinaroniee ycuiue mpu CKaTUU KOJbIA I' B
HBIOTOHAX BBIUUCISIIOT KaK cpeqHeapu(pMeTHYecKoe pe3ylbTaToB AECSTH
U3MEpEeHUuN.

PeanbHble 3Ha4eHHA 7 OOBIYHO HECKOIBKO OTIIMYAIOTCS OT 3asBIIAEMbIX
U3roTOBHUTENSAMH. [103TOMY HaMu OBUIM M3MEPEHBI 3HAUEHHS Macchl 1 M2
BCEX MCCIIENOBABIIMXCS MapoK Oymaru M kaproHa. J[is onpexnesieHus: mac-
Cbl OyMaru MCIOJIb30BINCH MHOTO(YHKIIMOHAIbHBIE BEICOKOTOYHBIE BECHI
cepun GF200 ¢upmbr «Di sua Ju» Snonus. VcnbiTanus MpOBOIUINACH B
cootBerctBuM ¢ [OCT 13199-88.

Tonmuuy o6pasnos 6ymaru u kaprona onpezaenstiin no 'OCT 27015-86
Ha npudope THK-10. M3mepenwust npoBoamiu B 10 TOUKax ¥ pacCUUTHIBAIH
cpeiiHUe apupMeTHUECKUe 3HAYCHUSI O M COOTBETCTBYIOLIME JIOBEPHUTEIIb-
Hble uHTepBaIbl (1t P = 95%).

[17710THOCTh BRIYKMCIISIIH 10 3HAYCHHSIM MacChl Oymaru (KapToHa) IIoma-
aeto 1 M?%, onpenensempim 1o FOCT 13199-67 u tonuuubl. [InoTHOCTE 00-
Pa3LOB BBIYKCISCTCS 110 POpMYyJIe:
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p="0 Lends /oW, 3)

B KOTOpO#f m_— Macca 1 M%, 1; 8 - Tommuna obpasia, Mxm. U3 (3) cresy-
€T, YTO IIOJIOBHHA IIMPUHBI JOBEPHTEIBHOTO HHTEpBaa'

Am, (881, )

H

Ap =
Ppm 5

5

riae Am_u Ad — COOTBETCTBYIOIIME IOBEPUTENBHBIE IOy UHTEPBAJIBL.

30J1bHOCTH 00PA3I0B OyMaru ¥ KapToHa OMPEICIIICTCS M0 CTaHAaPTHOM
Mmetoauke, onucannoil B [OCT 7629-93, ¢ yueToM U3MEHEHUS MaccChl 00-
pasia npu ero cxxuranuu B mydeinbHoii neun [IM-8 B Tedenne 90 Mun npu
temneparype 800 + 1°C.

OmnpenenieHre CTENEHU MOMOJIA U TI0Ka3arelb CPeHEB3BEIICHHON [N~
HbI BOJIOKHA ONPCACIIAIN IO CTAHAAPTHBIM METOJAUKAM HpO’-IHOCTI) TOBECPX-
HOCTH OyMmar W KapTOHOB OLICHHBAJIM MO KOI((DUIMEHTY TPEHHS MPH HC-
TUpaHuy Ha Tpeke Ha ycranoke “CSEM HighTemperature Tribometer”,
TPUHIUI ISHCTBUS KOTOPOU 3aKirodaeTcs B cieayromem. Obpaser Oymaru
3aKpeIUIsieTCsl Ha HEMOABUKHOM CTOJIE, 110 €r0 IOBEPXHOCTH, 110 331aHHOMY
TPEKy I10J HEKOTOPOU HAarpy3KOW ABUXKETCS METAIIMUECKUN mapuk. Yepes
3JIaCTUYHBIN pbIyar Ha JaT4YuK CUJIbI IOJAI0OTCA CBEACHUA O MOBEACHUN 00-
pasiua noj TakuM Boszeiicteue. [1o Mepe IBHKEHHS IIApUKa 110 3aJaHHOMY
TPEKY MPOMCXOIUT Pa3pyIlICHUE MaTepuaa, KOTOpoe PUKCHPYETCs 000py-
JJOBaHHUCM. Ilokazarenem MMPOYHOCTHU 6yMar14 Ha UCTUPAHUC ABJIACTCA AJIMHA
IIPOKMJEHHOrO IIAPUKOM IIYTH.

Jlist OLIeHKH 11IEpOXOBATOCTH MOBEPXHOCTH HCIIOIBb30BAIN METOH Oec-
KOHTaKTHOW MNPO(QHIOMETPHH Ha CIEUUalbHOM obOopynoBanuu “Micro
Measure 3D station”.

Pe3ysibTaThl Mcciae10BaHUI

Pesyneratel wmccienoBanuii mpeactaBieHsl B Tadn.l. IIpodHocTHBIE
cBOlicTBa Oymaru (KapToHa) B IEPBYIO OY€peb 3aBUCAT OT MPHPOABI BO-
JIOKOH, BXOJSIIIIMX B €€ COCTaB M Xapakrepa WX paszpaborku. Ilo crenenn
YMEHBILICHHNS BIVSIHUS JUIMHBI BOJIOKOH ITOKa3aTeNIn MEXaHUIECKOH IPOYHO-
CTH pacriojiararoTcsi B CIEIYIOUIeH MOCIeI0BaTeIbHOCTH: CONPOTHBICHNE

1 Benmumna x ¢ JOBEPHUTENLHOIT BEPOSITHOCTLIO (B HalleM cirydae 95%) HaXOauTCs B IpefierIax
or X—Ax o X+ AX , TO eCTh LIMPUHA IOBEPUTENLHOTO MHTEPBANA PaBHA 2AX.
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pa3upaHuio, pa3pyllarollee yCUiIne MpHu CKaTUU KOJIbLia, COMPOTHUBIICHHUE
W3JIOMY, pa3pbIBHAS JUIMHA.

Kak noka3zaiu npoBeieHHbIE HCCIIEA0BAHNUS, TECHASI CBSI3b CPEIHEH JIITH-
HBI BOJIOKHA C (PM3MKO-MEXaHUYECKUMH XapaKTePHUCTUKAMU LIEJITFOI03HO-
OyMa)kKHBIX MaTepHaJiOB HAOJIOAAETCS HE BCEr/a, YTO OOBSCHSETCS 0OJIb-
LIMM pa3HOoOoOpa3reM (ppaKkInOHHOTO COCTaBa Moay(haOpUKaToB: y 00pa3IioB
LIEJUTFONI03bI C OJIMHAKOBOM JIJTMHOW BOJIOKHAa OTHOCHTENIBHOE COZEpKaHHe
OT/ICJIBHBIX (paKIMil MOXKET CYIIECTBEHHO Pa3jindaThbCsl, YTO U HPUBOAUT
K 3HAYMTEJIbHBIM KOJIeOAHHUSM MPOYHOCTHBIX Xapakrepuctuk [1]. Cornac-
HO [2], MpoYHOCTHBIE MOKa3arenu Oymar (KapTOHOB) 3aBUCHUT OT JUIMHBI BO-
JIOKOH, M3 KOTOPBIX OHU M3TOTOBJIEHBI. AHAJM3 TOJIyYCHHBIX PE3yJIbTaTOB
WCCIIeIOBaHMM MOKa3aj, YTO C YBEJIMYCHUEM JUIMHBI BOJIOKHA HaOIonaer-
Csl yBEJIMYEHHUE IapaMeTpa abCOJIOTHOE CONPOTHBICHUE pa3AMpaHUIO, B
yacTHOCTH Ui kKapToHOB Chromocard u Alaska, mis KOTOpPBIX XapakTep-
Ha OoJibIIasi MPOYHOCTh CONPOTUBICHHUIO OyMaru pasaMpaHuio TPU HEBBI-
cokoil crenenu nomona a0 23° 1P u cpeaHeB3BeIIeHHON ATMHE BOJIOKOH
1,6—1,5 mm.

C NOBBIIICHHEM COAEPIKAHMS HAINOJHUTENS] IPOYHOCTHBIC MOKA3aTesn
Oymar (KapTOHOB) CHM)KAIOTCSI, OJIHAKO HPOINOPIIMOHAIBHON 3aBUCHMOCTH
MEX/y TPOYHOCTHBIMH I1OKa3aTeNIIMK W TIOKa3aTeseM 30JIbHOCTH HE Ha-
OJIFOAETCSI, YTO BEPOSITHO OOBSICHSCTCS OZIHOBPEMEHHBIM BIIUSIHUEM APYTHX
(bakTopos.

AHanu3 pe3ynbTaToB HccieqoBaHuil Ha ucrtupanue (Puc.l) mokasan,
YTO MPOYHOCTH HA UCTHPAHUE TAK)KE 3aBHCUT OT JJIMHBI BOJOKHA U OJIHO-
POAHOCTH TOBEPXHOCTH CTPYKTYpbl. COOTBETCTBEHHO HaWOOIBIIWIL I10-
KazaTelJb NPOYHOCTH Ha McTUpaHue uMeeT kapToHsl Chromocard u Alaska
o0JaiaroIuye npu 3TOM JIOCTaTOYHO OJHOPOJIHON CTPYKTYpOH IMOBEPXHO-
ctu (tadm.1). Makcumanbublii Koaddunuent tpenns mist Alaska — 0,392;
Chromocard — 0,659; Bpemst pa3pyuienus: nmosepxnoctu: Alaska —7,512 c;
Chromocard —14,008 c; xonu4yecTBO MPOWICHHBIX TpekoB: Alaska — 54;
Chromocard — 101; mporsxkennoCTh Tpeka: Alaska — 1,53 m; Chromocard —
2,86 M. MakcuManbHblid KO3QUIUEHT TpeHus it Oymar Zeta u Burano
cooTBeTcTBeHHO paseH 0,28 u 0,25.

OTckaHupoBaHHast 00JIACTh MOBEPXHOCTH OyMmar M KapTOHOB B 2-X Mep-
HOM M3MEPEHUH, HANISAHO MIUIIOCTPUPYIOLIAs OJHOPOJHOCTH IMOBEPXHO-
CTH, IIPEJCTaBJIEHA HA pUC.2.

[Tokazarenb MEpOXOBATOCTH UCCIIEJOBAHHBIX OyMar U KAPTOHOB MOYKHO
PacIoNOXKUTh B MOPSIJIKE YBEJIMUCHHSI B CIICIYIOLIEH MOCIEJ0BATEIbHOCTH:

Ra(Chromocard) < Ra(Alaska) < Ra(Maxisilk) < Ra(Zeta) < Ra(Katlin)
< Ra(Burano).
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Cnucok JuTeparypsbl

1. TexHomorus meILTIONIO3HO-OyMaxkHOTO mpomsBoactBa. B 3 T TIL
mpousBoacTBO Oymaru U kaproHa. Y.1. TexHosmorus mpomsBoicTBa u
o6pabotku Oymaru u kaprona. — CII6.: I[Tonmnrexuuka, 2005. — C.20.

2.  ®mare, 1. M. CpoiictBa Oymaru. — M.: JlecHast mpoMbIIIIIeHHOCTH, 1970.
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Puc. 1. 3asucumocms npouHocmu KapmoHos Ha ucmupanue om Kodpuyuenma
mpenus (ceepxy 6Hu3, Cnpasad Haieso)

ALASKA, CHROMOCARD, ZETA, BURANO

118 | TARPTAUTINE MOKSLINE — PRAKTINE KONFERENCIJA



10% 19°0 Sty 1€C %0 LTY0 N 2|

PHMOL09 BHUL

01 01 11 11 ST 91 W KeHHOMOgegoHTad)

1€ LT ¥C 8¢ €C €C dIIIo BIFOWOLL 9HILIAL))

BII91I0M

AHUIRXO UdIT OUIHOA

(474! VLT 08¢ 009 09t 09 HX sumoiemAdeed

OIMH

-edurrsed omHOIIANL

0201 00¢1 0cel 0LS1 0€I1¢C (9544 H -0d1100 QOHLOIII000Y

9°01 6°CC 3°8 0y LL v'6 % 9LOOHIIOF,
9500 LEO0 120°0 610°0

FL8LO | THO0 + ¥TLO +86L0 +978°0 +259°0 970°0 F 01L‘0 N0/ ALOOHIOLT]

S +0S1 € +261 TH6LT € +Iv€ 8 +96¢ ¥ FS€¢ NN BHUITIIO],

6C611 €rL61 {44t $0°09¢ 16°82C 86°9€T M BOOEIN

NITIVY | ATISIXVIN | ONVINd | VIdZ WISVTIV | MIVOONOIHD | Wer KIroleeeNOll
goHOLdeY U JBWAQ OUHRIOHOWHEH g QUHBIOHOWHR]

gonoudpy n 2pWAQ NU2WDEDO *[ DANKQD ]

TARPTAUTINE MOKSLINE — PRAKTINE KONFERENCIJA | 119



4 BB B B BI 1IN 33 63 B4 A4S 0 B AT AE BF A B0 BF 08 o Bies

EYEeE™

uop ok

femadtaRTESANVECEAYE %

Puc. 2. Omcxanuposannas obnacms nogepxuocmu oymae u KapmoHog
6 2-X MEPHOM U3MepeHulU (Cnpasa HAle6o, C8epxy GHU3)

ALASKA , CHROMOCARD, ZETA, BURANO, KATLIN, MAXISILK

THE INFLUENCE OF PAPERS AND CARDBOARD STRUCTURE
ON ITS DURABILITY

L. Varepo, A. Golunov, O. Kostishina

Omsk State Technical University

The analysis of durability characteristics of paper and cardboard is carried
out. The dependence of durability factors on structural characteristics of
paper is shown. The assessment abrasion durability is done by tribometry
stand THT-S-AX0000. The method of non-contact profilometry is used for
estimation of surface durability.
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UNDERSTANDING INTERACTIVITY IN ANIMATION AND
VIZUALIZATION: EDUCATIONAL APPROACH

Sprindyté G.
Kaunas College

Abstract: Abstract: In this publication | want to mark some aspects of inter-
activity and to introduce nonstandard educational approach.

Introduction

On most popular personal computer platforms, a variety of multi-media
tools are currently available for doing interaction design. There are easy
to use, require little or no skill in programming, and range from editors
for pixel graphics and animation, to tools for integrating the different
media resources. Most of the tools provide excellent support for graphics,
sound, and video. The problems arise when designers want to be creative
concerning interactivity. If a designer wants to create interactive solutions
that where not imagined by the tool makers, he or she has make use of a
scripting language or even leave the tools all together and do programming
in traditional programming languages.

Most designers do not have training as programmers, and for these users
programming becomes a barrier that cannot be crossed without detailed help
from a professional programmer. If such help is not available, the designer
has hit the wall and has to settle for solutions with less interactivity.

From the point of view of computer user with little or no skills in
programming, who wants to create interactive software, the current
technological development has created the following situation:

e The simplifications and abstractions made by tool designers make it
practically impossible to experiment with and implement many interactive
solutions that are technically possible

e The user’s image of the design-space concerning interaction is
fragmented and incomplete. It is shaped by the tools they have and by
the solutions they have seen. Consequently, many solutions that are
technologically possible are ,,unimaginable” to most interaction designers.
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Beyond the metaphors

At the root of these problems lays our metaphorical understanding of
the computer. We conceptualize the computer through metaphors (e.g.
information system, hyper-media, communication medium), and externalize
this understanding in the conceptual model underlying the systems software
(e.g. the desktop metaphor, World-Wide-Web, e-mail). We thus ,,freeze” a
certain understanding of the nature of the computer, and this understanding
is reinforced every time a new piece of software is created within one of the
existing structures.

To open up the design space, it is necessary to see beyond the metaphors
and do an investigation of its technology-specific properties.

New phenomena are often first understood as modifications and
combinations of phenomena we already understand. This is also the case
concerning new technologies and media. The telephone was first envisioned
as a one-to-many medium for broadcasting concerts directly to the homes.
The very first motion pictures were taken in front of a stage with performing
actors. Both the telephone and film rapidly became separate media with
no need to be understood metaphorically with reference to other media or
technologies. They are now used metaphorically to describe new media and
technologies.

As a medium, the modern personal computer has not yet reached a
similar level of maturity. Its ,,individualization process“is still in its early
stage. A good indication of this is the way in which the computer largely is
described metaphorically as modifications and combinations of other media
(e.g. multi-media). In its early days in the 50s and early 60s, the computer
was described as calculator. Engelbart (1988) might with his pioneering
work in the 60s and 70s have been the first to see it as anything else with
his metaphor of the computer as ,,brain augmentation*. Today the computer
is understood metaphorically as simulator, theater, tool, sign-system, art-
medium, type writer, multi-media machine, and a window to the Internet,
just to mention a few.

If we also include the perspectives and scientific traditions that have
been made relevant for understanding the medium in use, we have to
include cognitive psychology, anthropology, activity theory, sociology, and
application of the work of philosophers like Wittgenstein, Heidegger, and
Searle. The modern personal computer is like a crystal ball that indirectly
reflects images of current technology, culture, and science, but little of the
crystal ball itself. The situation is similar to the old Indian myth about the
blind men and the elephant. The blind men’s descriptions of the elephant tell
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us more about the men, their culture, and their physical environment than
about the elephant.

Interactivity as a phenomenon

Modern personal computer with high-resolution graphics and mouse
input differed from all previous media mainly in its potential for interactivity.
But what does interactivity mean in this context?

A first and necessary step to take, before this question can be answered,
is to define the relations between the terms Interaction, Interactive, and
Interactivity. An interaction involves at least two participants. In the
context of human-computer interaction, the human is interacting with the
computer. An artifact to be interactive if it is allows for interaction. We use
the term interactivity to denote the interactive aspects of an artifact. Modern
computers are interactive; we are talking about interactivity. Interactivity
can both be used as a noun to signify a general phenomenon, or to signify a
property, as in ,,the interactivity of the modern computer*.

One way to approach interactivity as a phenomenon is to start with the
notion of ,,look and feel“. The term has become more or less synonymous
with how the term style is used in other design disciplines. In a concrete
sense, the ,,Jook* of a GUI is its visual appearance; while the ,,feel* denotes
its interactive aspects. Designing graphics for a computer screen is not
very different from designing for other visual media. As already noted by
Verplank (1988), the fact that the screen is built up of a limited number of
pixels provides some interesting challenges. Along the visual dimension we
can draw on rich traditions in art, graphics design, advertisement, film, and
television. For centuries people have struggled with visual media. Our current
technical, aesthetic, artistic, and psychological knowledge is the culmination
of the lifework of thousands of people over the last 2-3000 years. Compared
to this, the ,,feel* dimension has hardly been investigated.

Is it fruitful to study the ,feel dimension of interactive media as a
phenomenon separate from the visual? How can we study interactivity in
isolation as a ,,pure” phenomenon when it requires appearance? It is true
that interactivity requires appearance, but it requires appearance no more
than color requires form, or form requires color. The latter has never stopped
us from seeing the ,,yellowness* of the sun as a property separate from its
»roundness®. In the world of the concrete, a form will always have a color,
and a color can never fill the entire universe. We never find pure form or
pure color in nature. They are abstractions, but that does not make them less
useful as concepts.
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With three forms and three colors we get a design space of 3x3 possible
combinations. It shows an example of how form and color can be varied
independently in a formal analysis similar to what was done by the modernist
painters early in 19" century.

In the context of communication between a human and an artefact,
interactivity refers to the artefact’s interactive behaviour as experienced by
the human user. This is different from other aspects of the artefact such as
its visual appearance, its internal working, and the meaning of the signs it
might mediate. For example, the interactivity of a portable play station is
not its physical shape and colour (its so-called ,,design”), its ability to play
music, or its storage capacity — it is the behaviour of its user interface as
experienced by its user. This includes the way you move your finger on its
input wheel, the way this allows you to select a tune in the play list, and the
way you control the volume.

An artefact’s interactivity is best perceived through use. A bystander can
imagine how it would be like to use an artefact by watching others use it,
but it is only through actual use that its interactivity is fully experienced and
»felt. This is due to the kinaesthetic nature of the interactive experience.
It is similar to the difference between watching someone drive a car and
actually driving it. It is only through driving the car that you can experience
and ,.feel how this car differs from other cars.

New Media academic Vincent Maher defines interactivity jeep as ,the
relation constituted by a symbolic interface between its referential, objective
functionality and the subject.*

Follow up this approach 3D animation we can describe like a dimension
of ,,feel”. We all are comprehensible main traveling principles of objects. But
if we want to create a realistic motion it is necessary to anatomize motion and
try to be in motion. Main purpose of 3D animation is to produce an illusion
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of characters adhering to the basic laws of physics: inertia, counterforce,
anticipation, gravitation.

Conclusion

In “Knowledge and Human Interests”(1971), Habermas identifies three
“knowledge interests” working as driving forces in science: technical,
hermeneutic and emancipatory. For Habermas all three interests are equally
“scientific”, and together they form science as a whole. Traditionally,
computer science has had a strong bias towards a technical interest and
relevance of a project has been judged solely by its technical usefulness.

Like conclusion could be an idea: Interaction designers must have bodies,
minds, history, culture, language, and social knowledge. Maybe dance or
yoga classes should be included in the curriculum of interaction designers

too©
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