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CO3AAHUE NATEHTHbIX N30BPAXEHUI
CUCMOJIb30BAHUEM CTOXACTUYECKUX
PACTPOBbIX CTPYKTYP

AHppees 0. C.

MOCKOBCKMI rocyfapCTBEHHbIN YHUBEPCUTET neyaTu

LLlesenés A. A.
Benopycckuin rocynapCTBeHHbIN TEXHONOTMYECKU YHUBEPCUTET

BBenenune

B Hacrosimee BpeMsi JOCTaTOYHO aKTyaTbHBIMHE SBIISTFOTCS Kak mpooiieMa
3amuUTHl OT (PaTbCU(PUKAIMA TPOMBIIUICHHON MTPOAYKIINH, TaK ¥ IpodieMa
3aIUTH MHTEIUIEKTYallbHOW COOCTBEHHOCTH. DTH JBE, Ka3a10Ch OBI, pa3HbIC
cepsl HaXomAT cBOE mepecedeHue B moaurpaduu. B gacTHOCTH 3TO 3amIH-
Ta oT (arbcupuKaui TOTUTrpaGUIecKoro oQOPMIICHHS TPOMBIIIICHHBIX
W3IENIAN U HOCHUTEJCH HHTEIUICKTYaIbHO coOcTBeHHOCTH. COCpeIOTOYCH-
HOCTbH Ha 3aIlIUTE MOIUTPaAPUICCKOTO 0(OPMIICHHUS IIPOIYKIIHHA 00yCIOBIIe-
Ha TE€M, YTO MMEHHO TOJJIEIKA yITAKOBKH ITO3BOJISIET BBIIABaTh (DabCu(u-
LHUPOBAHHOE U3JIeHe 3a NoUIMHHOE [1].

[pu 3amure oT ¢anbcuUKAIUU YITAKOBOYHOW MPOAYKIIUHA HUMEIOTCS
orpene’IéHHbIe 0COOCHHOCTH, CBSI3aHHBIC C TEM, YTO YIIAKOBKA HE SIBIISCTCS
CaMOCTOSITEIIFHBIM H3JICIHEM H KpoMe 0(OPMHUTEITHCKON (PYHKITHH BBIIION-
HsET QYHKIUIO Taphl. DTO U HEKOTOPEIE IPyrue 0COOCHHOCTH YIAaKOBOYHOMN
MIPOAYKIUU HAKJIAIBIBAIOT OTPAHHYCHISI Ha IIPUMCHSIEMBIC CPEICTBA 3aIIH-
THI OT (panmbcudukarym. OrpaHHICHAS 3aKITIOYAIOTCS B CIICAYIOMIEM: CPe-
CTBO 3aIIUTHI HE JTOJDKHO CYIICCTBCHHO MOBBIMIATH CTOMMOCTD 3alllMIIae-
MO MPOAYKIIUH, TPAMEHUMOCTD CPEJCTBA 3alIUTHI HE JOJDKHA 3aBHCEThH OT
CEMaHTHKH MPOAYKIUH.

OnHuM U3 HanpaBJE€HUM 3aLUTHI, YAOBIETBOPSIOIIUX 3THUM YCIOBHSIM,
SIBIISTEOTCS 3aIUTa, peain3yeMas Ha JOMCUYaTHOH CTa Iy U3TOTOBJICHHS TIPO-
OYKIAHA. B 9aCTHOCTH, TaKMM CPEACTBOM SIBIISIFOTCS JIATCHTHBIE H300pae-
Hust. OHAKO CYMIECTBYIOMIIE CIIOCOOBI (POpPMUPOBaHUS JTaTEHTHBIX H300pa-
JKCHHW HE B ITOJHOW Mepe 00ecIeunBaIOT JODKHYIO CTETICHB 3aIlUTHI OT
(banpcudukanny, TPOCTOTY MPUMEHEHUS W BO3MOKHOCTH HCIIOIH30BAaHUS
B Ka4eCTBE OCHOBHI ITOJYyTOHOBOTO M300paskeHUs. [Is ycTpaHEHHS STHX
HEIOCTAaTKOB OBLI pa3padoTaH MeTox (OPMHPOBAHUS JIATCHTHBIX M300pa-
JKCHH, OCHOBAHHBIA Ha MUCIOIH30BAHUHU PA3IMYHBIX CTOXACTHUECKHUX pac-
TPOBBIX CTPYKTYP.



HccnenoBanue pacTpoBBIX CTPYKTYP

ITepBpIM 3TamoM pa3paboOTKH OBLIO OMpEIeNICHHE MapaMeTPOB IPOCK-
THPYEMOTO CII0Cc00a 3aIUThl MOTUTPaPHIECKON MPOAYKIUHU OT (pambCudu-
kanuu. [IpoekTupyemoe cpencTBO JODKHO 00agaTh CICIYIOIIUMHU CBOIC-
TBaMU:

* (opMupoBaHHE CKPBITOTO H300PaKCHHS JIOJDKHO IMPOUCXOAHTH C

MIPUMEHEHUEM CTaHIAapPTHOTO, IIUPOKO HCIIOIB3yeMOTO 000pyIOBa-
HUS ¥ IPOTPAMMHOTO 00CCIICUCHHS,

* BHEIPEHHUE CKPBITOTO M300paKCHHS HE IOJDKHO CYIIESCTBEHHO Me-
HATH TEXHOJIOTHYECKUH TIpOIIece;

* BEBISBICHHE W OIPEIEICHUE MOMITHHHOCTH CKPBITOTO H300PaKCHHUS
HE JIOJDKHO OBITh CJIOKHBIM U JOJDKHO PEaTU30BBIBATHCS C TIPUMEHE-
HUEM CTaHJApTHOTO 00OPYIOBAHUS U IPOTPAMMHOTO 00ECIICUCHYIS;

* BHEAPEHHUE CKPBITOTO M300paXCHUS HE JODKHO HAKJIAIBIBaTh OTpa-
HUYCHUS Ha TW3aliH 3alIUIIacMOH POIYKIIHN;

* BHeApEHHOE M300paKCHHE HE JODKHO OBITh 3aMETHO IPU BU3Yyallh-
HOM OIICHKE.

Jus hopMupoBaHHS CKPBITOTO W300paKEHHSI OBIJIO PEUICHO HCIIONIB30-
BaTh KOMOWHAIIMIO CTOXaCTHYECKUX PACTPOBBIX CTPYKTYp. Mcmonb3yembie
PacTpOBBIE CTPYKTYPHI JOIDKHBI 00Ia1aTh OJJMHAKOBBIMHU HITH OJTU3KHMU BH-
3yaJIbHBIMH XapaKTEPUCTUKAMU, U TIPH 3TOM O0JaaTh PA3INIHSIMH, CIIOXK-
HO BOCIIPHHUMAEMBIMHU Y€JIOBEYECKUM 3PSHUEM U TAIOIIIMH BO3MOXKHOCTh
BBISIBIICHUS CKPBITOTO H300paKCHUS.

COOTBETCTBHE IEPBOMY YCIOBHE 00ECIIEYNBACTCS TEM, YTO YACTOTA WITH
JIUAITa30H 9acTOT PACTPOBBIX CTPYKTYP HAXOAUTCS B 00IaCTH CHIIBHOTO CIa-
Jla KpUBOI 4aCTOTHOM 4yBCTBUTEJIBLHOCTH YEJIOBEUECKOro Iiasa [2].

B kadecTBe CBOHCTBA, ONPEIEISIONIETO BOZMOXXHOCTE BBISIBJICHHUS CKPBI-
TOTO M300PaKCHHS, MOTYT OBITH MCIIOJI30BAaHBl YACTOTHBIC Pa3IHMUIUs pac-
TPOBBIX CTPYKTYp TPH YCIOBUH, YTO YACTOTHI 00EUX PACTPOBBIX CTPYKTYP
JIOCTAaTOYHO BBICOKH. OJHAKO TAaKOHM MOAXOA MMEET OrPaHUUYEHHOE MpUMe-
HEHUE, TI0CKOJIBKY ITPH ACTATBFHON OI[CHKE HAJTMIHE CKPBITOTO H300pakeHHUs
MOXeET OBITH ompenencHo. boiee A((eKTHBHBIM SBISICTCS UCIOIH30BAHUE
CTPYKTYPHBIX Pa3IMIHid PaCTPOBEIX CTPYKTYP.

[lepronnyeckue pacTpoBBIC CTPYKTYpHI HE OONAAIOT XapaKTEPHCTH-
KaMH, YIOBJICTBOPSIFOIINME MPHUBEICHHBIM BHIIIE yCIOBHIM. [0 3TOH mpu-
YUHE Jlajiee OHM He paccMmarpuBaroTcs. CTOXaCTUUECKUE K€ CTPYKTYPhI
00TalafoT CTPYKTYPHBIMU Pa3IHIUSMU MIPH JOCTaTOYHO BBICOKOW YacToTe
Cy03JeMEeHTOB. TO 0COOCHHO BaXKHO IMPH OJIM30CTH YaCTOTHBIX XapaKTePH-



CTHK PacTpPOBBIX CTPYKTyp. OOpasipl pacTpOBBIX CTPYKTYP NPUBEICHBI Ha
pucyHke 1.

W3 prcyHKa BUIHO YTO, PACTPOBBIE CTPYKTYPhI 00NAIaI0T CTPYKTYPHBI-
MH U YaCTOTHBIMHU PA3IHUYUSIMU, IPUYEM YACTOTHBIC BBIPAKEHBI HE SIPKO.
OnHako BU3yalbHasl OIEHKA CTPYKTYPHBIX CBOMCTB PacTPOBBIX CTPYKTYP
HEIO0CTAaTOYHO 0O0BEKTHBHA 1 onHO3Ha4YHa [3]. [To ATOM MpUYMHE IS OTeH-
KH CBOMCTB PacTpPOBBIX CTPYKTYP HCIIOJIB30BAJICS CIEKTPAIbHBIA aHAIN3,
OCHOBaHHBII Ha oreHke Dypbe-mpeodpa3oBaHusi 00Pa3IOB PaCTPOBBIX
CTpYKTYp. B pesynbrare ananu3a ObLT ONpeAes€H psiji pACTPOBBIX CTPYKTYP,
obnaiaromux Haubolee CyIECTBEHHBIMH CTPYKTYPHBIMH Pa3IHUYUSIMU.
CHeKTpsl 3TUX CTPYKTYP MPUBEICHBI HA PUCYHKE 2.

1 — Adobe Studio Rip 28; 2 — Adobe Studio RIP32-42; 3 - Kodak Staccato 35;
4 — Kodak Staccato 36, 5 — Kodak Staccato 63,1; 6 — Kodak Staccato 70.

Pucynox 2. Cnexmpel pacmpogvix cmpykmyp

Jst popMHpOBaHUS IATEHTHOTO N300pakeHus Obliia BEIOpaHa napa pac-
TpoBEIX cTpykTyp Kodak Staccato 35 u 36. OGpa3mpl CTPYKTYp U UX CIICK-
TPBI IPUBEICHBI HA PHCYHKE 3.



Pucyrnok 3.Pacmposvie cmpykmypul Kodak Staccato 35 u 36
U ux cnekmpol

(I)OpMI/lI)OBaHPIe JJATEHTHOI'0 n306pamennﬂ

BHeznpeHne cKpbrITOro M300paskeHHs MPOM3BOAMIOCH B TOIy0O0H KaHal
OCHOBHOTO M300pakeHHs. JJ1st 5TOro 0cHOBHOE N300pa)KeHUEe JIBAXKIBI pac-
TPHUPOBAIOCH C NCTIOJIb30BAHUEM PA3HBIX PACTPOBBIX CTPYKTYp. [locie sToro
Ha OCHOBE BHEPSEMOT0 H300pakeHHsI ObLTH C(HOPMUPOBAHBI IIO3UTHBHAS 1
HEeTaTHBHAsi MACKH, B COOTBETCTBUHU C KOTOPHIMU OBUIM yAaJECHBI B3aHMHO
oOpaTHBIE YacTH PacTPHUPOBAHHBIX M300pakeHNH. 3aTeM pacTpUpOBAHHBIE
KOMIIOHEHTB! ObUIM O0BEIMHEHBI B OHO 1enoe. OCHOBHOE M BHEIpseMOe
n300paXeHUs! IPUBEACHBI Ha PUCYHKE 4.

Pucynok 4.0cnoeHoe u 6nedpsiemoe uzo0opajiceHus

Ananu3upys HoJIlydeHHOE JIAaTeHTHOE U300pakeHue, ObUIO ONpPEaeieHo,
YTO CKPBITAsl 4acTh, KaK U MpPENoNarajiachk, BU3yalbHO HE pa3IndnMa. JTo-
MY CIOCOOCTBYIOT MaJbIif pa3Mep CyO3JIEeMEHTOB pacTPOBOH CTPYKTYPBI, UX
CIly4alHBIA XapakTep U TOT (aKT, YTO KaHaJbl MHOTOIIBETHOTO M300paxe-
HUSI MACKUPYIOT CKPBITYIO YacTh, BHEAPEHHYIO B OJMH U3 KaHAJOB.

INockonbky B nanpHeimeM mpeinonaraerca padora ¢ HU(POBBIM U30-
OpaskeHreM OBbLIH OIpe/eNICHbl HCKKEHHS JTATCHTHOTO N300payKeHNs, BO3-
HUKAIOIIME NPHU MeYaTH U CKAHUPOBAHUH. DTU UCKAKEHUS 3aKITIOYAIOTCS B
MoTepe Pe3KOCTH TIEYATHBIX DJIEMEHTOB M MOTYT OBITH MPOMOJIECITHPOBAHBI
¢dyHkpei pazmbiTus [4]. Pedynbrar nokasan Ha pucyHke 5.



Pucynok 5. @paecmenm ckanupogannozo uzodopasxcerus: (A)
u e2o mooens (b)

MO,Z[GJ'II/IPOB&HI/IG HCKaKCHUU H€O6XOHI/IMO JJIA TOIo, 4TOOBI UMETH BO3-
MOXHOCTb NPCACKA3bIBATh CBOIiCTBA JJATEHTHOTO I/I306pa)KGHI/I$I Ha OTTHUCKC,
HE 3aTpavyurBas BpEMs U MAaTCpHUAJIbHBIC PECYPChI Ha €T0 NMEYaTh.

BbisiBiIeHHE CKPBITOT0 H300paeHUs!

BrlsiBiIeHHE CKPBITOTO H300paKEHHsI HEOOXOIMMO JIJIsl TOTO YTOOBI UMETh
BO3MOJKHOCTB OTIPE/ICJINTD MOAIMHHOCTD JIATEHTHOTO M300pakKeHHS 1 COOT-
BETCTBEHHO TOJIMTPpa(UIecKOro U31eNusi KOTOPOE €T0 CONEPIKHUT.

Jist ynoOCcTBa NCTIONIB30BAHUS CIIOCO0 BBISIBIICHHS CKPBITOIM YacTH JI0I-
KEH MMETh BO3MOXKHOCTH pEalM3alliy C HCIIOJIb30BAHHEM CTAaHIApTHOM,
LIMPOKO PACHPOCTPaHEHHON TEXHUKH M MPOrpaMMHOro obecrneueHus. Ta-
KHM CPEJICTBOM SIBIISICTCSI U(POBasi GUIBTPALUS OTCKAHMPOBAHHOTO H30-
OpaXeHUSI.

J17151 BO3MOKHOCTH MCIIOJIb30BaHMs IU(PPOBOH (PUIBTPALITE HEOOXOIUMO
CKaHMPOBAaHNE JIATCHTHOTO M300pakeHNs C COXPAaHEHNEM PAaCTPOBOM CTPYK-
TYpbl. DKCIIEPUMEHTAIFHO OBUIO ONpPEeNICHO, YTO JJIsl TOYHOTO CUUTHIBA-
HUS CTOXaCTHYECKOW PacTpOBOM CTPYKTYPBI C pa3MEpOM IeUaTHON TOUKHU B
cBetax 20 MKM MHHHMAJIBHEIM pa3perieHue siisiercs 1200 ppi. Xots pasz-
peurenue 1200 ppi u mpueMIIeMO IS CUUTBIBAHUS PACTPOBOU CTPYKTYPHI,
JKEJaTeNIbHO MCIONIb30BaTh paspemenne 2400 ppi, YTO JAOCTATOYHO JIETKO
JOCTIKUMO TIPH TEKYIIEM YPOBHE TEXHHUKH.

B ciyuae ecnm BHEIpEHHE CKPBITOTO HM300paXKEHHUS MPOUCXOIMIO B
OJIMH M3 IIBETOBBIX KaHAJIOB HEOOXOANMMO BBIICIIEHHE 3TOTO KaHaJla B BHJIE
oxgHOoOMTOBOTO (aiina. Kak nmpaBuiio, CKaHUPOBaHWE IPOUCXOAUT B PEXHU-
Me RGB, 4T0 00yci10BII€HO HCIIOIB30BAHHEM COOTBETCTBYIOIINX CBETOUYB-
CTBHUTEJIFHBIX 37IeMeHTOB. [1o Toil mpuunHe, 4To mevyaTHble KPacku UMEIOT
HE HjeaIbHbIC [IBETOACIUTEILHBIC XapaKTEPUCTHKH B Kaxk1oM KaHaie RGB
n300paxeHus: KpoMe MH(POPMAMH O LBETE AONOJHUTEIBHOTO K HEMY Ka-
Hana CMYK cozpepskurcst nHGOpManus u3 ApYrux NBETOBBIX KaHAJIOB (CM.
PHUCYHOK 0).



Pucyrnok 6.Kanan Magenta omckanupo8aHHo2o uzoopajiceHus

W3 pucynka BuAHO, 4TO B KaHasne Magenta cozmepxurcsi HHpopManus
kaHasna Cyan. OgHako OcHOBHAs HH(GOPMAIHS OTHOCUTCS K IIEJIEBOMY Ka-
HaJly U 3JIEMEHTBHI, K HEMY OTHOCSIIUeCs, Haubonee TeMHble. JlaHHas oco-
OEHHOCTH TO3BOJISICT BBIJACIUTH HEOOXOIUMYIO HH(OPMAIMIO HCIIOIb3YS
M3MEHEHHE KOHTpacTa 1 OIepanuio MoporoBoi oumnapuzanuu. /s neuarn
JIATEHTHOTO M300pakKeHHsI BOBMOXKHO HCIIOJIb30BaHNE HE TOJIBKO TPHUAIHBIX
Kpacok. B aTom cirydae muist BeIieneHus He0OX0AMMOH HH(OPMAIINK MOXKET
MTOHAT00NTHCS CKAaHWPOBAHME C WCIIOJIB30BAHUEM 30HAJIBHOTO CBETO(MIb-
Tpa.

J171s1 BBISIBJICHUS CKPBITOTO H300pa)KEHHSI BO3MOXKHO MCIIOIb30BaHUE Pa3-
JIMYHBIX BUIOB (DMIIBTpaiu: (GrutbTparys ¢ NCTIOIb30BaHUEM CTaHAapPTHBIX
¢unprpoB nmporpamMmel Photoshop, ¢puierpanus ¢ ncnonb3oBannem MareMa-
THYECKUX Iporpamm, Harpumep, Matlab B mpocTpaHCTBEeHHON M 4aCTOTHON
obmactu. Bo3MOXKHOCTH MPUMEHEHUSI BCEX ATHX (DMIBTPOB ObIIa IPOBEpeHa
SKCIIEPUMEHTAJIBHO [5].

Vcnonp3zoBanue cTaHaapTHBIX QUILTPOB mporpammsl Photoshop u mx
KoMOMHanui okaszanock HeaekTuBHBIM. bonee 3¢ dexTnBHO, Kak MoKa-
3aja MPaKTHKa, SBISETCS MCHOIb30BaHNE YaCTOTHBIX (DMIIBTPOB, BUJ KOTO-
PBIX COOTBETCTBYET PACIIPEICICHHIO CHEKTPAIbHBIX aMIUIUTY/ OIHOW n3
HCTIOJIB3YEMBIX PacTPOBBIX CTPYKTYp. OJTHAKO M y 3TOTO CrIoc00a NMEIOTCs
CyIIECTBEHHBbIE HemOCTaTKu. OCHOBHBIM HEJOCTAaTKOM METO/a YacTOTHOMH
¢unpTpannu sBiasieTcs O0JbIIas MOTPEOHOCTh B BBIYMCIUTEIBHBIX peCyp-
cax. DT0 00yCIIOBJICHO B IIEPBYIO O4Yepeb HEOOXOIMMOCTHIO BBITTOTHEHUS
psiMoro 1 oOparHoro Pypbe-npeodpa3oBaHms 10 U Mocie GUIBTPannH co-
OTBETCTBEHHO. /IpyriM HEJOCTATKOM SIBIISIETCS CIIOKHOCTH (POPMHUPOBAHUS
HE0OX0OMMOT0 (DMIIBTpa, JUISL YeTro HCHONB3YIOTCS JOCTaTOYHO CIIOKHBIC
Maremarnueckue pyHKun. Kpome Toro, Ui 4acTOTHOH (GMIIbTpanny Heoo-
XOJMIMO HCIIOIb30BaTh CHENNAIN3NPOBAHHOE MTPOTpaMMHOE oOecIieueHue,
KOTOPOE MaJIo paclpoCTPaHEHO B MPOMBIIUICHHOCTH.

Jaist Toro, 9T00BI M30€XkKaTh BHIICONMCAHHBIX TPYAHOCTEH OBLIO perre-
HO HCIIONBb30BaTh (MIBTPALMIO B IPOCTPAHCTBEHHON oOmacTh. JlaHHBIN
crioco0 ¢mibTpanuu TpedyeT HeOONBIINX BBIUYMCIUTEIBHBIX 3aTpart, Mpo-
necc GopMuUpOBaHUS (QUIBTPOB JOCTATOYHO MPOCT W MPH OMPENEIEHHBIX

10



YCIIOBUSIX BO3MOXKHA peanm3ainus ¢uisrpanun B nporpamMme Photoshop c
ucnonpzoBanueM Qynkuuu Custom. OrpaHuyeHreM 3TOH (YHKIHMH sIBIIS-
eTcs LIEJIOYUCICHHbIe KOd((GUIMEHTHl (UIbTPa U MaKCUMaJbHBIH pa3mep
¢duibTpa 5x5.

dopmupoBanue ¢GuiIbTpa OBUIO OCHOBAaHO HA AHAIN3E CTPYKTYPHBIX
0COOEHHOCTEH pacTpPOBBIX CTPYKTYp, Kak MO MX oOpasunam, Tak M IO HX
cnekrpaM. IlepBoHayanbHO co3faBajcst TpyObld MPOTOTHII YACTOTHOTO
oTKIMKa (opmupyemoro ¢uiabrpa. 3areM aenainock oOparHoe Dypbe-
npeoOpazoBaHue, 10 pe3ysbTraraM KOTOPOTO MOXKHO ObUIO CYJHTH O BHUJIE
Oy/y1iero npoctpaHcTBeHHoro ¢puibrpa. Ha ocHoBanun ooparHoro ®@ypbe-
npeoOpazoBaHus ObLT MOJTYyYEH Liei1eBor GuiIbTp. OUIBTP, €ro 4aCTOTHBIN
OTKJIMK U Pe3yNbTaT (pUIBTPaliK OKa3aHbl HA PUCYHKE 7.

X

Pucynoxk 7. [lpocmpancmeennwiii punompa u pesyiomam guivmpayuu

Kpome 3Ha4MTENLHOTO BO3JCHCTBUSI Ha OJHY PAcTpPOBYIO CTPYKTYpY,
(UIBTP 10JDKEH B MUHMMAQJIBHOW CTEIIEHN BO3JEHCTBOBATh Ha JPYTYIO pac-
TPOBYIO CTPYKTYPY, IPUMEHSIOLLYIOCS JJIsl (POPMUPOBAHUS JATEHTHOTO U30-
OpaskeHHs1, WIIN XapaKTep U CTEIICHb BO3ICHCTBHS HA Pa3/INuHbIC PACTPOBBIC
CTPYKTYPBI TOJKHBI OBITh Pa3MHyHbL. J[Jis 3TOr0 BBIMONHSICS TOAOOP KO-
3G PULIMEHTOB GUIBTPA C LEJIBIO YBEIIMYEHHSI CEIEKTUBHOCTH BO3/IEHCTBHSI.
Hcnonb3yemble pacTpoBble CTPYKTYPBI Pa3IHUaIOTCss MKy co0oii popmoit
U NIPEeUMYIIECTBEHHOI OpHEHTAIMEH KIIaCTEPOB pacTpPOBBIX ToueK. Ha aThx
0COOEHHOCTSX M ObLIT OCHOBaH 110700p K03()(HUIIMEHTOB QUIBTPOB.

Cy06anemMeHTHI B pacTpoBbiX cTpykTypax Kodak Staccato 35 u 36 ume-
10T Pa3IMYHOE PACIIONIOKEHHE OTHOCUTENILHO APYT Ipyra, YTo IMOKa3aHo Ha
pucyHke 8.

Kodak Staccato 35 Kodak Staccato 35
Pucynox 8. Knacmepwor pacmposvix cmpykmyp Kodak Staccato 35 u 36
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VYunThIBast 3Ty 0COOEHHOCTB, OBII CPOPMHUPOBAH MPOCTPAHCTBEHHBIN
¢uibTp, 00paboTKa KOTOPHIM IPUBOAUT K BBISIBIICHHIO CKPBITOTO H300paxe-
Hus. JlareHTHOE M300pakeHHe, GUILTP U BBISIBICHHOE CKPBITOE H300paxKe-
HUE NPUBE/ICHBI HAa PUCYHKE 9.

Pucynok 9. Jlamenmnoe uzobpasicenue, (hunbmp u GulAGIEHHOE CKPLINOE
usobpasicenue (cneea Hanpaeso)

W3 pucyHKa BUIHO, YTO BBISBICHUE U300pa)KCHHS TPOUCXOJUT HE MOJ-
HOCTBIO. JTO, BMECTE C BBICOKOW 3alIyMIIEHHOCTBIO M300pakeHHs I10CIIEe
00paboTKH, 3HAYNTEIBHO 3aTPYIHIET BOZMOXKHOCTB ITOJTHOTO ¥ TOYHOTO BBbI-
JICTICHNs] CKPBITOTO M300payKeHNUs! ISl €ro MCIOIb30BaHUs B KAY€CTBE OpH-
ruHaia npu panscudukanuy. JlaHHas COBOKYITHOCTb CBOMCTB M obecnedn-
BaeT 3alIUTHBIE CBOWCTBA (HOPMHUPYEMOTO JIATEHTHOTO U300PaKEHHS.

3akjrouenue

Taknm 0Opazom, mocTaBiIeHHas Ieb pa3padboTaTh criocoOsl popmupoBa-
HUSI ¥ BBISIBJICHUS CKPBITOTO H300paXkeHus focTurayTa. Co3naHHbIi crioco0
obecrieunBaeT BO3MOXKHOCTb BHEAPCHHS BU3YaJIbHO HE3aMETHOTO CKPBITOTO
n300pakeHUs] B OCHOBHOE ITOJYTOHOBOE. VIMeeTcss BO3MOXKHOCTD BBISIBUTh
CKpPBITOE N300paKEHUE W CPABHUTH €0 C ITAJIOHOM ISl ONIPEAEIICHUS IO/
JMHHOCTU. BHeJpeHune CKphITOro n300pakeHHsl, €ro rneyarb U BBISBICHHE
MOXHO OCYIIECTBHUTH C HCIIOJIb30BAHHEM CTAHIAAPTHOTO OOOPYNOBAHUS U
nporpaMmMHoro obecredenus. CBOWCTBA JTATEHTHOTO N300paKEHUs! TAKOBBI,
YTO €r0 TOYHOE HECAaHKIIMOHUPOBAHHOE BOCIIPOM3BEICHNE 3aTPYIHEHO.
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OLUEHKA OYHKLUWW NMEPEAAYN MOAYNALUNN CUCTEMbI
LNO®POBOI 3AMNCU OOCETHbIX MEYATHbIX ®OPM

ApyTtioHoBa C.A., KapTtawesa O.A.

MockoBcKkui I’OCy,qapCTBeHHbIIZ YHUBEPCUTET NnevaTn

Caek .

KayHacckasa konneruns

AHHOTaumA

PaboTa nocesLleHa NccnefAoBaHNIO BO3MOXHOCTEN NPUMeHeHNA GyHKLMM
nepegauv MogynALMM Na3epHON CUCTEMbI 3aNCK ANA OLEHKN TeXHONoru-
YeCKNX BO3MOXXHOCTE TEPMOUYBCTBUTENbHbIX GOPMHbIX MIacTuH. B pabo-
Te NprBeAeHbl pe3ynbTaTbl OLLEeHKM BOCNPOM3BeeHNA LUTPUXOBbIX AeTanen
Ha TepMOUyBCTBUTENbHbIX MnacTuHax Fujifilm LH - PCE c ncnonb3oBaHuem
dopmosbIBogHOrO ycTporicTBa Creo Trendsetter 800 Quantum.

B TexHONMOTMM M3rOTOBIICHHUS O(CETHBIX NEYaTHBIX (GOpM ompeaencHne
¢yskumn nepenadn moxyssiiwn (OIIM) cucteMsl 3ammucu Ha pOpPMHEBIE TUTa-
CTHHBI TI03BOJISIET OLIEHUTH TEXHOJIOTHYECKNE BO3MOKHOCTH TUIACTHH U TIPH
HEOOXOAMMOCTH CPaBHHUBATh WX MeXIy coboif [1,2]. Takas xapakTepucTH-
Ka cBeTtopaccesHus, kak OIIM [3]. ucmonb3yercs B HacTosAIIee BpeMs s
OLICHKH BOCIIPOM3BEICHUS AeTanell N300pakeHHs: Ha pPa3IUYHBIX CBETO-
YyBCTBUTENBHEIX Marepuanax [1,2,4], a Takke B HOMUrpaUIeCKuX pempo-
OYKIIMOHHBIX CHCTeMax [5].

CymHocts Metonuku oneHkn OIIM noapoOHO H3NI0KeHa, HaIPUMED, B
pabotax [5.6] u cocrout B mocTtpoeHuu kpaeBoit ¢pynknun (KD) ¢ mocie-
IyromuMm ee nepecuerom B GIIM.

[IprMeHHTENBPHO K CHCTEMaM aHaJIo0TOBOM 3amnc O(CETHBIX MEYaTHBIX
(hopM Ha CBETOUYBCTBUTEIbHBIE (POPMHBIE TNIACTHHBI [0 PE3YJIbTaTaM H3Me-
peHUi ymmpenus (yTOHBIIEHHS) ITPUXOBOH NeTany h, Ha medaTHo# pop-
ME IO CPaBHEHHMIO C €€ pa3MepoM Ha GoTopopme h, CTPOATCS 3aBUCHMOCTH
sxcnosumu H = f(h, —h,)/2. Jlna mepexoma k KO nmpoBoautcst HOpMUPOBKa
MOJIyYEHHBIX KPUBBIX, KOTOPbIE U UCIOJB3YI0oTCs i pacuera OIIM B un-
TepBajie NPoCTPaHCTBeHHBIX 4acToT v oT 0 10 100 mm!. Hckaxkenus pas-
MEpOB IITPUXOBBIX JeTaJeH B 3aBUCUMOCTH OT H XapakTepusyeT BEeIMUNHY
30HBI Pa3MBITHS, 00yCIIOBIEHHON HAJIMYNEM CBETOPACCESHHS B CHCTEME 3a-
HCcH 1300paxeHns ¢ GoToGopMbl Ha GOPMHYIO TUTACTHHY.

Vcnonp3oBanue Takoi METOAMKH, [0 HALIEMY MHEHHIO, TIPAaBOMEPHO U
quts udpoBoii 3amucu odceTHBIX (POPM HA CBETOTYBCTBUTEINIBHBIX IUIACTH-
Hax, Ipu 3ToM Juisi noctpoeHust KO 1o n3MeHeHnio pa3MepoB ITPUXOBBIX
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Jerajeid MoKeT ObITh MCIOJIB30BaH TOT MJIM MHOM mapamerp, KOTOpPBIH Xa-
paKTepu3yeT 3HEPTHUI0, MOJyYEHHYI0 CBETOUYBCTBUTEIBHBIM CIOEM U He-
obxonumyto st popmupoBaHus n3o0paxeHus [7], HapuMep, MOIHOCTh
JIa3epPHOTO U3ITyUeHHUs.

B Hacrosimieit paGore caenaHa IONBITKA HCIIOJIb30BAHHMS OMUCAHHOU
METOAMKH JJIsl OLIEHKH BOCIPOM3BEACHNUS HITPUXOBBIX JIeTalel B CUCTEMax
uuQpoBoii 3anmrcu GopM Ha TEPMOUYBCTBUTEIBHBIX IIacTHHAX. OueBUIHO,
YTO BO3HMKAIOIINE NCKAKEHNUS pa3MepOB LITPUXOBBIX AeTaei (abepparyn)
B TAKUX MaTepuasax CBs3aHbl HE CO CBETOPACCESIHUEM, a UMEET MECTO HEKOe
paccesiHie SHEePruu J1a3epHOro U3JIyUeHHs], KOTOPOE CBA3aHO C HarpeBaHHEM
Y4acTKOB CJIOS, COCEIHUX C 30HON BO3JeCTBUA U3nydeHus. Bemnmunna aTux
Y4acTKOB OIpeJeNdeT 30Hy pasMbITHs M3-3a HarpeBaHus cios. Bo3moxkHo,
YTO MPUYMHBI TAKOTO d(PQeKTa CBsI3aHbI C HHEPIIMOHHBIM XapaKTepoM pe-
aKLUH, IPOTEKAIOIUX MPU HAarpEeBaHUU, KOTOPbIE HE MPEKPAILAlOTCs Cpasy
110CJIe BO3/ICHCTBUS U3JIyUEHUS.

C aroii nensio B mporpamme Adobe Illustrator CS2 6bu1 cMOmEIHPOBaH
(parMeHT ITPUXOBOTO M300pAKECHUS JIMHEHYATON CTPYKTYPBI C pa3MepoM
Jetaiielt (IITPUXOB ¥ MpocBeToB), paBHbIX 100 MxM. OnjeHKa KadecTBa BOC-
MIPOM3BE/ICHHUS IITPUXOBBIX JIeTaJICH MPOU3BOAMIACH HA TIEYaTHBIX (opMax,
MIOJTYYEHHBIX TPU pasinyHol MomHoctd M (kBT) u3nmydenus npu 3anucu
Ha TepMmouyBcTBHUTENbHYI0 mactuHy FujiFilm LH-PCE c¢ ucnonssoBa-
HueM (opmoBbiBoHOTO ycTpoiicTBa upmbl Creo mapku Trendsetter 800
Quantum.

3anuch U300paskeHusl MPOBOAMIIACH TIPH CKOPOCTHU BpalleHus: 6apadana
B ycrpoiicte 230 00/MuH. U JInHMaType pacTpuposanust 150 Ipi, paszpemre-
Hue 3anucu coctaBisuio 2400 dpi. MomrHocTh, ogaBaeMasi Ha 3aruChIBar0-
LIYIO FOJIOBKY, U3MEHsuI1ach B MHTepBasie oT 11 10 21 xBt.

W3mMepenus pa3MepoB IITPUXOBBIX AETaleil OCYIIECTBISUIUCH C MTOMO-
LIBI0 CKAHUPYIOIIETO AJIEKTPOHHOro MuKpockona Quanta-200, 3HadeHue
MOTpelHOCTH koToporo He mpesbimaeT +0,01 MxM. VckaxeHus mrpuxo-
BBIX JIeTaJIeil Ha mevaTHo (opme Npy U3MEHEHHH MOIIHOCTH HM3IIyYeHHUs
OLICHMBAJIMCH 110 CPABHEHHIO C MX pazMepamu B daiiie.

Ha ocHOBaHMM MOJYYEHHBIX PE3YJIBTATOB 110 OMUCAHHOHN BBIIIE METO-
nvke obutn nocrpoensl KO u onpenenenst no num ®IIM (puc.). B pamkax
paboThl OLIEHUBAJINCH LITPUXOBBIC JETAIN, OPUEHTHPOBAHHBIC B JIBYX Ha-
MpaBJIEHUX: MO HAMPABICHUIO 3alIUCU U MEPIEHIUKYISPHO HAPABICHUIO
3anucu (kpuBble 1 U 2 COOTBETCTBEHHO) U MO3TOMY nosydeHHble PIIM xa-
PaKTepHU3yIOT BOCHPOM3BEICHNE CUCTEMOM (hOPMOBBIBOJHOE YyCTPOHCTBO —
(hopMHas MJIACTHHA IITPUXOB PA3IMYHOIO MPOCTPAHCTBEHHOTO PACIIOIOXKeE-
Hus B (aiie.
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XapakTep MOJYYEHHBIX 3aBUCHUMOCTEH IOKa3bIBAaeT, 4TO B HCCIEIye-
MO cucTeMe 3alucy MeNKHe ITPUXOBBIE ACTAIN C pa3MepoM MeHbIe 15
MKM (ITPOCTPAaHCTBEHHAst yacToTa V Bbiie 30 MM™') BOCIIPOU3BOISITCS JTyd-
1Ie, €ClIM OHU OPHEHTUPOBAHBI MEPHEHIUKYISIPHO HAMPABICHUIO 3aIHCH,
a WTpUXU OonbIMX pa3MepoB 10 100 MKM (IpOCTpaHCTBEHHAsT 4acToTa Vv
MOCJICAHUX paBHA 5 MM™'), €CII OHU OPUEHTHUPOBAHBI MO HAMPABICHUIO 3a-
MUCH.

Sl
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02

01

10 20 30 40 5 60 70 80 90 100 \),m"
Puc. DIIM cucmemvt hopmo6si800HOE YCmpoUucmeo — GopmHas nid-

CMUuHAa no usmeperusm onst wmpuxoe, pacnojiodNCEeHHblX. 1—no Hanpaeiie-
HUMWO 3anucu, 2— nepnenndukyﬂ}lpuo Hanpaesjienuro 3anucu.

W3MepeHus MITPUXOBBIX A€Tajel paslIUYHBIX Pa3MEpPOB U3 YKa3aHHOIO
uHTepBaia ot 5 MkM 10 100 MKM ¢ B3aUMHO NEPIIeHIUKYISIPHON OpUeHTa-
Luell B IpOCTpaHCTBE MOATBEPMIN C/ICJIaHHBIE BHIIIE BBHIBOJBI O KaueCTBE
BOCIIPOU3BECHUS.

ITonTBepxkAEHUEM ATOMY SBISIOTCS PE3YJIBTAaThl MPOBEJCHHOIO HCCIe-
noBauus. CyTh €ro COCTOUT B CIIEAYIOIIEM: Ha UccIeayeMble B paboTe Tep-
MOYYBCTBUTENbHBIE MJIACTUHBI IPU YCTAHOBIEHHOM MOCTOSIHHOM 3HAYEHUU
MOIITHOCTH OCYIIECTBISUIACH 3aIHCh TECT-00bEKTa JINHEWYaTON CTPYKTYPBI,
CofIepaKallero MTPUXoBble AeTanu ¢ pazmepamu 10 u 100 MM, KOoTOpbIE
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OBUIM OPHEHTHPOBAHBI B JIBYX HAlpaBJCHUSIX. 3HAYCHUE MOIIHOCTH, MPHU-
HATOE 3a ONTUMAJIBHOE ISl UCCIENyEeMOH TUIAaCTUHBI C YUETOM €€ UyBCTBH-
TENBHOCTH, COCTABII0 16 KBT. Pe3ynbTarhl o1ieHKH pa3MepoB IITPUXOBBIX
Jierajeil Ha neyaTtHoOM opme MpHUBEACHBI B TAOIHIIE.

Tabnuya. Pazmepol wumpuxogulx demaieti Ha neuamotl hopme

NeNe | Opwuenrauus TpuxoB B (aiine | Pasmep mTpuxoBbIx jaerajiei
/T B (aiine, MKM
100 MM 10 MxM
1 [To HanpaBnenuto 3anucu 92,29 7,60
2 [lepnenaukynspHO Hampasie- 91,80 8,10
HUIO 3aM1CH

AHanu3 TaHHBIX, IPUBEACHHBIX B TaOIUIlE, IIOKA3BIBACT, YTO PAHEE BHI-
CKa3aHHBIC MPEJIMOJI0KEHUS O KaueCTBE BOCIPOM3BEACHUS IITPUXOBBIX JIe-
TaJel MOATBEPKIAIOTCS, TaK KaK UCKaXCHUS UX Pa3MEPOB IO OTHOIICHHUIO
K HOMHUHAJIBbHOMY (B (haiine) HaxomATCs B COOTBETCTBHH C XapaKTEPOM H3-
menenust OIIM (cwm. puc.).

Taxum 06pa3oM pe3ynbTaThl paboThI MOKA3bIBAIOT, YTO HCIIOIb30BAHHE
@OTIM cucrembl 3alUCH MEYaTHBIX (JOPM MOXKHO IPHUMEHSTH JJIsl OLIEHKH
TEPMOYYBCTBUTEIBHBIX (JOPMHBIX TUIACTHH.

Abstract

Evaluation of modulation function for the digital laser Computer-to-
Plate system

The article provides analysis of the aplication posibilities of modulation
function to evaluate Computer-to-plate system and technology potential
of thermal digital printing plates. Article provides the results of linear
image abberations using various laser beam intention to expose FujiFilm
LH-PCE thermal printing plates.
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PETMCTPALINA N BOCNPOU3BEAEHUE
BbICOKOKOHTPACTHbIX OPUTUHAJIOB B CUCTEMAX
C OTPAHUYEHHBIM AUHAMWYECKUM OUANA3OHOM

AxTtapues P. K.

MOCKOBCKMI rocyjapCTBEHHbIN YHUBEPCUTET nevaTun

AHHOTauumsA:

PaccmoTpeH npouecc Bocnpovi3BefeHrAs BbICOKOKOHTPACTHbIX 06beKToB
B CMCTEMax C OrpaHUYeHHbIM AVHAMMUYeCKUM AunanasoHom. lMpusogutca
BO3MOXHbI anroputM $GOpMUPOBAHUA BbICOKOHTPACTHOrO LM$pPOBOro
opuvirMHana, cofepallero nosiHylo UHPOpMaLnio O CBeTnoTax obbeKkTa
CbeMKW, ero BMpTyasbHON Konuw. NpefnoxeH anroputMm cornacoBaHus
AVHaMUYeCKNX fMana3oHOB BbICOKOKOHTPACTHOrO OpUrMHana 1 cucTembl
BOCMNPOW3BefeHNA, OCHOBAHHbIN Ha MPOCTPAHCTBEHHOW CENeKTUBHOW rpa-
AALVOHHON KoppeKLun.

3puTeNbHAs CHCTEMa YeJOBEKAa IMPEICTABISICT COOOH HabOp HHCTpY-
MEHTOB OCYLIECTBIISIIOIIMX BOCHPUATHE U MUHTEPIPUTALMIO BUIEMOIO W3-
Jy4eHUs B TPaBWIbHBIC 00pa3bl. M3mydeHue momaBIiee Ha CeTIaTKy Tiasa
mepegacTcs Mo 3pUTEIbHBIM HepBaM B MO3T UEJIOBEKa, TaM 00padaTeiBaeTCs
U mpeoOpasyeTcs B ONpeAciicHHBIC 3pUTEIbHBIC 00paskl, a MEIOCTHAs Kap-
THHA CO3AAETCs B IPOLECCE MBIIILJICHUSI.

[Ipu paccmarpuBaHUM W300paKEHUH MBI, BUIUM TPO0Opa3 peasbHOTO
00beKTa, HEe BCET/Ia HMEs BO3MOXKHOCTh CPaBHHUTH €T0 ¢ OpUTrHHAIOM. [Ipn
JlajbHENIIeM BOCIPOU3BEICHUN 3a1a4a COMIaCOBAaHUSl TUHAMUYECKUX JUa-
Ma30HOB OpUTHHAJIa U CUCTEMbl BU3yallU3allMM HE UMEET €IUHCTBEHHOTO
MPaBUJIILHOTO PELICHUS] M 3aBUCUT OT CIOJKETa, BUJA M3JaHUS U Lesel pe-
MPOAYIHpOBaHus. M3-3a TOTO 4TO MpH JTFOOOM PENPOAYIUPOBAHHUA HEH3-
0CKHO TepsieTCcs HEeKOTOpasi YacTh WH(GOPMAIIMH U CheMKa C TOCIICIyIoIIeH
00paboTKOI B OONBITUHCTBE CIYYacB BBITIONHICTCS PA3IMIHBIMU JFOIEMU
OIICHKa N300pakeHMs 10 ONM30CTH BICYATIICHNH OKa3bIBACTCSI BEChMa HEO-
NpeAesIeHHON U HEONHO3HAaYHO 3a1aueid [1].

B HacTosmIee BpeMs B BHILy OYpHOTO Pa3BUTHS IIU(PPOBBIX CUCTEM PETH-
CTpalliu M300paXCHUH CIEAYeT MPUHATH TO, YTO NU(POBOC H300paKeHUE
CTAHOBUTCSI BUPTYaJIbHBIM OPUTHHATIOM.

ABTOp 3a49aCTy¥0 HE IPHHUMACT HUKAKOTO Y9aCTHs B OCIIe Iy oIIei oopa-
0OTKe CO3aHHBIX UM H300paxkeHud. C y4eTOM 3TOi 0COOCHHOCTH TpedyeTcs
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TEXHOJOTMYECKU IpaBUibHasg afjanTaiuuopurutaia. Hamrnazaganrtupyercs
10 CAMOMY SIPKOMY y4acTKY, TO €CTh (PUKCHPYET Oes10e, a II0TOM OT HEro OTCUH-
TBIBAETCSl OTPE30K COOTBETCTBYIOLMH €CTECTBEHHOMY BH3YaJIbHOMY KOH-
TPacTy paBHBIii cpeHeii mupoTe B 1,6 eIMHUIL ONTHYECKOMH MJIOTHOCTH.
Ho He kax /b1l 00BEKT MOKET OBITH BOCIIPOU3BECH (hOTOrpaduuecKoi Win
TEJICBU3UOHHOW CUCTEMO¥ 03 TOro 4TOOBI HE YTPATHTh MOAPOOHOCTH B SIp-
KHX CBETaX WiH ny0okux TeHsx. [lIupoTa 3THX cHCTEM UMEET ONpeIeIcH-
HBIC TpaHUIBL. B coBpeMeHHBIX NU(MPOBBIX (HOTOKAMEepax OHA COCTABIISCT
MopsiiKa 5 9KCIMO3UIMOHHBIX 3HAUEHUN, YTO COOTBETCTBYET KOHTpacTy 1:40
WY TUHAMUYECKOMY JMarna3oHy paBHOMY 1,6 eMHMII ONTUYECKOH IUIOT-
HOCTH.

Juarma3oH peasbHbIX 00BEKTOB MOXKET OBITh Ha MOPSIOK BBIIIC (Ta0OIUIa
1), HOATOMY BO3HUKAIOT IpaJallMOHHBIC HCKAXKCHHSI, 0COOCHHO B KpaiHMX
3HaUEHMSX THCTOIpaMMBI (TeHSIX U cBeTax) [2].

CIOJKET KOHTpacT AD
[Nefi3ax 3MMHUI ¢ TEMHBIM TIEpE]I- 1:300-1:400 2.47-2.60
HUM IIJJAHOM IIPU COJTHEYHOM CBETE
[lefi3ax ¢ 0OYeHb TEMHBIM TIEPEITHUM 1:300-1:1000 2.47-3.0
TUTaHOM Ha (hoHe 6enbIx 00IaKkoB
3naHus TCMHBIC Ha OoHE Heba 1:100-1:200 2,0-2,3
Y3Kkue 3aTeMHEHHBIE YIUIBI C OT-
JIEJIbHBIMU 3IaHUSIMH, OCBEIIEHHEI- 1:100-1:500 2,0-2,69

MH COJHIEM
TemHbIe POJIETHI, APKH MOCTOB U
BOPOT C SIPKO OCBEIIEHHON COIHLEM 1:1000-1:10000 3,0-4,0
JaJIbI0 33 HUMU

BuyTpeHHMI BUJI TEMHONH KOMHATBI,
CHMMaeMOW TPOTHB SPKO OCBEIIICH-

HBIX OKOH 0e3 (hOTOBCTIBIIIIKY (MHTE- Hlo 1:100000 Hlo 3,0
pBep xpama)

* Iludposoii poroarnmapar * 1:40-1:60 * 1,6-1,8
* MonuTop + 1:400 ° 2,6

B ananoroBeIx Impoieccax Mojie3Has MIMPOTa JOCTUTaeT 3-4 eIuHHMIL
OIITHYECKOH IUIOTHOCTH, YTO OOBIYHO JOCTATOYHO JJIsl PErHCTPAlH pa3-
JIMYHBIX 110 CeMaHTHKe n300paxxenuii. [Ipu Bu3yanuzanun quppoBbIX U30-
OpakeHUH TUHAMUYECKUU THana3oH MOHUTOPA COCTABISIET B CpeHEM 2,6
€IMHMIL OIITHYECKOH IUIOTHOCTH, MPH 3TOM CHIIHO 3aBUCHT OT BHELIHETO
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OCBEILICHUS, a MOJUrpadUIeCcKoro oTTHcKa 1,6 eMHUL, YTO MOXKET OBITh Ha
MOPSIIOK MEHbILIE YeM JMHAMHYECKUH qrana3oH u3oopaxkeHus B Qaiiie.

BosHukarooT oueBuIHbIC TIPOOIIEMBI:

» Ilpu perucrpanuu opuruHaia Tpedyercs HCIoIb30BaTh TEXHOIOTHIO,
KOTOpast obecrieunBaa Obl Moay4eHue HU(GPOBOTO BHICOKOKOHTPACT-
HOTO OpMIHHAJIa, TOYHO IOBTOPSIONIETO paclpesieleHue CBETIOT
o0ObekTa cheMKH. Takoil OpuUrHHAI MOXET OBITh Ha3BaH BUPTyallb-
HBIM, TaK KaK OH HUKOTJAa HE BOCIPOM3BOJUTCSI HENOCPEACTBEHHO,
a TOJIBKO ITOCIIE IPaJallMOHHBIX IIPe00pa3oBaHu, COMIACYIOIIUX JIU-
HaMUYECKUH Anana3oH 00beKTa ChbeMKH U Ipoliecca BOCIPOU3Bee-
HUSL.

» I'pamanmonHble TpeoOpa30BaHus, HAIIPABICHHbBIE HA COTNIACOBAHUE C
JUHAMHUYECKUX JMana30oHOB 00bEKTa ChEMKH (ITOT JUara3oH UMe-
eT un(ppoBOH OPUIHHAI) U CHCTEMbI BocnpousBeneHus. [Ipobiema
3aKJIIOYAeTCsl B CO3JIaHMU TEXHUYECKUX CPEJICTB, 00ECIICUNBAIOIINX
JOCTIDKeHHE 1eneil u3nanus. [lepBolii myTh — Oe3 aBTOMAaTH3aINH,
WCIIOJIb3YsT WHCTPYMEHTBI CHCTEMBbI 00pabOTKM — TPYIOEMKHH, He
BCerzla ycrpamBaroliuii nmorpedureneii. Bropoit nmyth — cosnanue
Habopa aBTOMAaTHYECKUX IPOLEIypP, KOTOpbe Obl COOTBETCTBOBAIN
HaunOoJjiee pacHpOCTPaHEHHBIM CIOKETaM, BUJIaM H3JaHUH U 00ia-
CTSIM NIPUMEHEHUSI.

HeoOXomuMoCTh COTTacOBaHUSI IMHAMHUYCCKHX HAMa30HOB H300pa-
KEHHS M CHCTEMBbl BH3yalN3alll{ OCTABISICT OTKPBITHIM BOMPOC TOYHOCTH
BOCITPOM3BE/ICHUS, KaK C KOJOPUMETPUUCCKOW TaK U C XyJI0KECTBEHHOM
croponbl. Eciu, Gmaromapsi sIBICHHIO TEMHOBOH M CBETOBOW aJanTalldH,
YEJIOBEUCCKOEe 3PCHUE TMO3BONISCT (DUKCHPOBATH CIICHBI C TAKUM OOJBIIUM
KOHTPAaCTOM, TO, Kak 3a(HUKCHPOBATh PEalbHBI KOHTPACT C MOMOIIBIO
wdpoBbIx ycrpoiicTB? Eciu 3a 0CHOBY MPHHATH MEXaHU3MbI 3PHTEIBHOM
aJlanTalnm, JOTHYHBIM CTAHOBUTCS (PUKCHPOBAHME HECKOJIBKUX IKCITO3HI[H-
OHHBIX YPOBHEH B IHANa30HE OT CaMbIX Cab0 OCBEHICHHBIX 0OBEKTOB, 10
MaKCHUMAJbHO SPKHUX. [[pHMEpOM MPaKTUYECKOH peann3ainy BIsSeTCs TeX-
HOJIOTHS MONYyYCHUS] M300paKEHUIl ¢ PACIIMPCHHBIM JHHAMUYCCKHM Ha-
nazonoM (High Dynamic Range Image — HDR).

[Mocne modydeHus: cepuu U300paKeHHH Ui (GOPMHUPOBAHHS CIHHOTO
(aiina — BBICOKOKOHTPACTHOTO LU(PPOBOro N300paXKeHust TpeOyeTcs X Mo-
cienyromias oopadorka. OTaenbHbIe H300pakeHUsT HEOOXOAUMO COCTUHHTE,
OCHOBBIBAsICh HA MX 3KCIIO3UIIMOHHBIX 3HAYCHUSX. J[JIs 3TOTO TeM MIIH HHBIM
croco0oM cTpouTcs GyHKIHs, 00paTHas XapaKTePUCTHUESCKON KPHBOM Che-
MOYHOTO mporecca.
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JUis MUHUMU3aIUM HEJIMHEMHBIX MCKAXXEHUH MPU PETUCTPALUU BBICO-
KOKOHTPACTHBIX OPHTMHAJOB B HACTOALIEH padoOTe mpeiaraeTcs METOJI,
OCHOBAHHBII Ha HKCIIEPUMEHTAJIBHOM yueTe (POPMbI XapaKTepHCTHUECKOM
KPUBOM CHEMOYHOTO IMpolecca.

Ecnu onpenenuth MOTyYCHHYIO 3KCIIO3UIUIO KaK GyHKiuo O =I1gH,
TO OITUYECKas IIOTHOCTL D = f(Q),

D, =lgt,+1gE,-D,., (1)

rac Dpfc — OITHYCCKas IINIOTHOCTb I/I306pa)KeHI/I$[, a Dm— OIITUYCCKas

IUIOTHOCTH opurnHaia. O003HAUYUM YacTh YPABHCHUS KaK C, =lgt,—1gE,,

torna DY = f(O+C,—-C,),(2)

pic

i-TIOPSIAKOBBII HOMEP U300paKEHHS B CEPHH,
Q + Ci _Co _f_l (Dpfr)’ 3)

@ _ -1 O]
DOP‘ - ('i - f (Dpf(‘)’ (4)

3HAUCHHE YaCTHOHW IMPOM3BOAHON Oepercsi B TOUYKE COOTBETCTBYIOLICH
i-My M300pa’KeHNI0 OPUTHHAIA

l_)m' . a’z%Dﬁ?, (5)

TJ€ ¢ — HOPMHUPYIOUIMH MHOXKHTENb PABHBIA CyMMeE BECOBBIX KO dH-
LUCHTOB.

@aiinbl N300paXEeHUH ¢ pacCIIMPEHHBIM AMHAMHYECKHM AMANa30HOM
OYEHb XOPOUIO MOAXOIAT JUIsI XPAaHEHMs apXUBHOM M300pa3WTEIbHON WH-
(bopmaryy, Tak Kak MaKCUMaJIbHO PUOINKEHHO OTMCBHIBAIOT BCE CBETIOTHI
OpHUTHHAJA, MBI ITOJy4aeM €ro MU(POBYIO TyOIHKAIMOHHYIO KOIHIO.

IIpn BocmpoM3BEICHUN BBICOKOKOHTPACTHBIX OPHUTMHAIOB BO3HUKAET
HEOIHO3HAYHOCTh T'PAJALMOHHOIO MpeoOpa3oBaHusl, 00ECIECUNBAIOLIETO
C)KaTWe JAMHAMHUYECKOTO AMAla3oHa [0 YPOBHS, COOTBETCTBYIOILEIO BO3-
MOXHOCTSIM CHCTEMBI BOCITPOU3BECHNMS. BBIOOD TOTO MIT HHOTO alropuT™Ma
COKaTHsl 3aBHCHUT OT IIeJIeH PEenpoayIMpOBaHUs U cloxeTa. YacTo nzobpaxe-
HUSI, TIOJTyYCHHBIE B aBTOMATHYECKOM PEXXHUME, MOTYT OBITh HEYJJOBIETBOPH-
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TEJIBHBIMHY C TOYKHU 3peHUs HoTpeOuTesss. OOIero equHOro YHUBEPCAIbHOTO
aJrOpUTMa HE CYUIECTBYET, OJJHAKO MHOXKECTBO aBTOMATHUYECKUX aJTOPUT-
MOB HETIpephIBHO Nomnomusercs [3, 4, 5].

UccnenoBanusi B MaHHOW oOJNIacTH OBUIM pealli30BaHbl KaK METOJ
MPOCTPAHCTBEHHO-CEIEKTUBHOM IrpalalliOHHON KOPPEKIIMH, CXOHBIH ¢ Me-
XaHU3MOM 3PUTENBLHON aJlanTalyu 11a3a 10 CaMoH SIPKOH TOUKe C MOCey-
Io1Lel nepeaavyeil rpajgaluii B COOTBETCTBUM C €CTECTBEHHBIM BU3YyaJbHBIM
KoHTpacToM. [IpuMepoM, UIUTIOCTPUPYIOMIMM HJCH0 JaHHOW TEXHOJOTHUH,
siBIIsieTCs TpaBopa. CaMble sipKHe MecTa TpaBlopbl — 3To Ocnas Oymara, a
caMble TEMHBIE — 3TO YepHas Kpacka, TO €CTh MAaKCUMaJIbHBIM KOHTPACT U30-
OpaKCHUsI HAXOIUTCS B PaMKax CCTCCTBCHHOIO BHU3YalIbHOTO KOHTpAacCTa
1:40. Hecmotpst Ha 3TO, HET HUKAKUX OTPAaHUYECHMI JJIs1 BOCIIPOU3BENICHUS
rpaBepoOM JIFOOBIX OOBEKTOB, B TOM YHCJIC U CAMBIX KOHTPACTHBIX[6].

To sxe camoe mpezyaraercs peann3oBaTb B HU(GPOBOH (ororpadum,
HCIIONIb3Ysl COBPEMEHHbIE KOMIIBIOTEPHbIE cUCTeMbl. Mes 3akiitoyaeTcs: B
CErMEHTHPOBAHHUHU BCETO TIOJISI H300paKCHHUS HA 30HBI, B KOTOPBIX Ipajaiiu-
OHHasl Iepenavya ONpeeIsieTcsl COOTBETCTBYIOUIUM JIOKAIbHBIM MaKCUMY-
MOM WJIH MUHUMYMOM. [[jist oOecrieueHus eJI0CTHOCTH BU3YallbHOTO BOC-
MPUSITHS. ©TOTOBOTO M300paXCHUST HEOOXOAUMO, YTOOBI TPAHUIIBI CMEKHBIX
Y4aCTKOB MEPECEKATUCh C HEKOTOPHIM Pa3MbITHEM.

ITocnenoBaTenbHOCTD JEHCTBUN MIPH peau3alliy ajJropuT™Ma.

1. Onpenenenue T0KaIbHBIX MAKCUMYMOB U MUHUMYMOB CBETJIOTHI OpH-
rUHajia.

2. CerMeHTaIUsl Ha YYaCTKH C COOCTBCHHBIMH I'PaIallHOHHBIME Xapak-
TepucTukaMu. [Ipu 3TOM yuuTBHIBaeTCSs, YTO pazMep y4yacTKa He JOJIKEeH
OBITh 3HAYUTEIIPHO MEHBIIIC CPEHCH BEIMYMHBI CAKKAUICCKOTO IBHIKCHUS
rasa, paBHOM 5-15 yrioBsIM rpajaycam.

3. Onpenenenuie TpagallMOHHON XapaKTEPUCTUKU KaXkJI0TO BbIICICHHO-
ro yuactka. CoCcTOUT U3 ABYX IIaroB. JIOkaabHBINH MAaKCUMyM (MUHHUMYM) IO
OIPENICIICHHBIM TPaBUJIaM JOBOIUTCS J0 MI00ATBHOTO MakCUMyMa (MHHHU-
MyMa), TOCTH)KUMOTO B CHCTEME BOCIPOU3BEACHUS. TeM CaMbIM JJOCTHTA-
eTCsl KaK COIIacOBaHME IMHAMUYECKHUX JIMAaNa30HOB OpPUTHHAIA U CUCTEMBI
BOCITPOU3BEICHHUS, TAK ¥ 00ECIICUNBACTCS MAKCUMAJIBHOC JIJISl TAHHOU CH-
CTEMBI TPaJallMOHHOE pa3HOOOpa3ue n3o0pakeHus. BTopoii mar 3akiova-
€TCsl B TIOCTPOCHUU T'PaTAIlIOHHOTO MPeoOpa3oBaHusi, 00CCICUNBAIOIICTO
JIyOIMKAIMOHHO TOYHYIO MEpeiady COOTHOIICHUI TOHOB CBETJIIOTHI OPUTH-
Haja B pacCMaTpUBAEMOM CETMEHTE U300pakeHUsI.

4. TlpoBeicHHE HE3HAYUTEILHOTO PETYIUPYEMOTO Pa3MbITHS H300paske-
HUS [0 TPAHUIIAM CETMEHTOB C COOCOTBCHHBIMHU I'PaAI[HOHHBIMU XapaKTe-
PUCTUKAMH.
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Pucynox unnrocmpupyrowuii pabomy aneopumma:

HexoiHoe JOKaM3AUMS FPAIALMOHHAS 30HA PAIMBITHS HTOroBOE
n3obpaxenne KpHBas n3obpaxenne

@ |, f
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oA o "%
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SNE
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HpOBe,Z[eHHLIe HCCJICAOBAHUS MMO3BOJIAIOT CACIATh CIACAYIONINC BBIBOABI:

1. TexHOJOTWs peruCTPALIK BHICOKOHTPACTHBIX OPUTHHAJIOB CPEICTBA-
MU COBPEMEHHOM TN PpOoBOii poTorpaduu npemnonaraet npoBecHIE
IpaIalliOHHOTO TPeoOpa3oBaHms, 00ECIIEUNBAIOIIETO COTJIACOBAaHHE
JUHAMHUYCCKUX JTHANa30HOB 00bEKTa CheMKHU JH00 ¢ IM(POBOH Ka-
MEpOii, JINOO ¢ HEKOTOPOH CUCTEMOW BU3YaJIN3aLNH.

2. TomydenHoe mudpoBoe M300pakeHHE CTAHOBUTCS BHUPTYAIbHBIM
OPHUTHHAJIIOM, IPUTOAHBIM JIIsI MHOTOKPAaTHOTO ¥ MHOTOIIEJIEBOTO HC-
M0JIb30BaHMS U aPXUBHOI'O XPAHEHUSI.

3. TI'pamamuonHoe mpeoOpa3oBaHUE MOIYYEHHOTO OpPHTHHANA JJISI €ro
TTOCIIETYIOIETO BOCTIPOM3BEICHHS 3aBHCUT OT KOHKPETHOH Xy/IoXKe-
CTBEHHOH 3a/auu. B 3T0ii cBsizn TpeOyeTcss HAOOP METOIOB, MO3BO-
JSIOMIUX TPOU3BOAUTH COMNIACOBAHME AMHAMUYECKUX JHANa30HOB.
[Ipeanaraercs NPOBOIUTH CEJIEKTHUBHYIO 110 TPOCTPAHCTBY I'pajialy-
OHHYIO KOPPEKIIHIO, KOTOpast OCYIIECTBISICT CHKaTHE TMHAMHUYECKOTO
JMara3oHa ¢ y9eTOM CBOMCTB 3peHHs. FIMeeT cMbIci BOCIIONbB30BaTh-
Cs1 OTIBITOM 3((PEKTUBHOTO PELICHUS 3a/1a4 CONIACOBAaHMS IMHAMHUYC-
CKHUX JIMAIla30HOB B CMEXKHBIX 00IACTSX, B YACTHOCTH TP M3TOTOB-
JICHUU TPaBIOP.
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The summary:

Registration and reproduction of high-contrast objects in systems with
the limited dynamic range.

Process of reproduction of high-contrast objects in systems with limited
dynamic range is considered. Possible algorithm of building high-contrast
digital original, which contains full information about luminance of original
object - its virtual digital copy is considered. The algorithm of the compari-
son dynamic ranges of the high-contrast original and the reproduction sys-
tem, based on spatial selective tone correction is purposed.
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METOAWKA ONPEAENEHUA NAPAMETPOB BEPCTKU
KHUXHbIX U3OAHUN 414 B3POCJIOTO YNTATENA

EBceeB 1.B., Kanenes B.B.

MOCKOBCKMI rocyapCTBEHHbIN YHUBEPCUTET neyaTun

The summary

The method of definition of parametres for imposition of book editions
for the adult reader is offered. The method allows in the conditions of
use of system of the standards provided by the Federal law of the Russian
Federation «On technical regulation» to define sizes of fields and leading.
Preconditions for script working out by calculation and use of a base grid
of lines of a font, space after and before headings and illustrations in the
basic text.

AKTYyaJbHOCTh NpeJaraeMoii MeTOJIMKH OIpENeNsIeTCs] TEM, 4TO B
COOTBETCTBHHU C CHCTEMOW CTAaHAAPTOB IO WHPOPMANNHU, OHMOINOTEIHOMY
n u3garensckoMy neny (CUBUJ) mpexycMOTpeH 3HAUYMTENBHO OONBIINN
ACCOPTHMEHT 3HAYCHUH (B TOM YHCIIEC W MMPOMEKYTOYHBIX) (hOpPMATOB M3/1a-
au#t (OCT 5773-90), mpuaem B OCT 29.124-94 pernmaMeHTHPYIOTCS JHIIH
MHUHHMMAaJIbHBIE JOMYCTHMBIC pa3Mephl Tosiel Ha cTpaHuIax. TpaauinoHHO
HCTIONIb3yeMbIe TAOIMYHBIC JTaHHBIC IS 3aBEPCTKH 3ar0JIOBKOB B OCHOBHON
TEKCT OCHOBAHbI Ha JAOMYIIEHUH, 9YTO HHTEPINHBSK PaBEH KETITI0, B TO BpEMs
KaK B KOMITBIOTEPHOM Ha0Ope WHTEPIMHBSK MPEBBIIIAECT BEIUMUNHY KEIJIs.
JlaHHBIE O PEKOMEH/IyEeMBIX pa3Mepax KOJOHOK M CPEAHUKOB MPU MHOTOKO-
JIOHHOM Habope TakKe OPUEHTUPOBAHBI HA Pa3MEPbl, KPATHBIC IIHIIEPO.

Vmeronriecss HOPMaTUBHBIC CBEICHNS B BU/IE TAOJINYHBIX JAHHBIX HEJIO-
CTATOYHBI JJIs1 COBPEMEHHBIX yciaoBui. Co3/1aHNe HOBOTO MacCHBa JIaHHBIX,
YUUTHIBAIOLINX BCE BO3MOKHBIC BAPHAHTHI HA OCHOBE TPAIUIIMOHHOTO CIIO-
co0a, HEBO3MOXXHO, TaK KaK M3BECTHBIN crToco0 0a3upyeTcs Ha MUCIONb30-
BaHWHM [UIMHBI CTPOK M BBICOTHI MOJIOCH! TONBKO (PUKCHPOBAHHBIX Pa3MepOB
KpaTHBIX IIUIEPO.

ITomumo 3TOTO, B peKOMEHIANNAX (HPUPM-Pa3pabOTUHKOB IIPOTPAMHOTO
obecneuenmus [ 1] mmeercs yka3zaHue, 9YTO BETHYNHA HHTEPIUHBSDKA JODKHA
MpeBHIIaTh pa3Mep kerisd Ha 10—20 mporeHToB 6€3 000CHOBaHMS LIEIECO0-
OpazHOCTH BBIOOPA TOTO MIJIM WHOTO 3HAYECHUS KOA(PPHUIINCHTAa HHTCPIHHbS-
xa. bonee Toro, Mo yMoJIMaHuIo B IpOrpaMMax BEPCTKHU 3a1aH KO3 PUIIHEHT
WHTEPIUHbSKA, paBHBIN 1,2, 9TO B psAle CilydaeB TPUBOIUT K 3aHIDKEHHON
€MKOCTH TEKCTOBOH TOJIOCHI.
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CoBpeMeHHbIE BepcTalibHble MporpamMMel tuna InDesign pacrnonarator
pacIIMPEeHHBIMU TEXHUYECKHMHU BO3MOXKHOCTSIMH (B YaCTHOCTH, MEXaHH3-
MOM CETKM 0a30BBIX JIMHUH IIpH(Ta OCHOBHOTO HAOOpa), UCIIOIB3YSI KO-
TOpbIE MOKHO HOPMAJM30BaTh OIpPEJENeHNE KaK HCXOIHBIX MapaMeTpoB
BepcTKU (pasMepa IoJel, BeJIMYMHbl UHTEPINHBSKA), TaK ¥ MapamMeTpoB
OTOMBOK IIPH 3aBEPCTKE B OCHOBHOM TEKCT 3arojOBKOB M WiLTtocTpannii. Ha
YPOBHE HUCIIOJIb30BaHUsI CKPUIITOB, CO3/IaBAEMbIX CAMUMHU I10JIb30BaTEISIMH,
HMMEIOTCS MIPEANOCHIIKY YaCTUUHO aBTOMAaTU3UPOBATh 3TU ONEpPalUu.

[Ipencrasisiercs, 4To B Hacrosiiiee BpeMs TpeOyeTcs U3MEHUTH CyIe-
CTBYIOUIMH MOAXOMA K pacdeTy MmapaMeTpoB BEPCTKH, a TaKXKe IOJHEe HC-
10JIb30BATh MOSIBUBIINECS BO3MOXKHOCTH BE€PCTAIbHBIX IPOrpPaMM MO OTKa-
3y OT MHOTHUX PYTUHHBIX OMEparyii.

Ha xadenpe TAII MI'VII cnenana nonsiTka pa3paborarh ajaroputM
pacyera BEJIMYUHBI MTOJIEH U MHTEPIUHbsKA TPU 00pab0TKe KHHMKHBIX H3-
JAHUH JUIsL B3POCIIOrO YUTaTelsl, Kak (yHKIHMU OCTAJIBHBIX I1apaMeTpOB,
HCHOIB3yEMBIX B JAMaNa3oHE pa3pellaeMblX 3HaueHuil. B coorBercTBHU C
pa3paboTaHHBIM AITOPUTMOM, pacdeT BEAETCS CHavajIa JUIs STAJTOHHBIX TEK-
CTOBBIX I10JIOC, @ 3aTE€M T0JIb30BATEII0 MPEAOCTABIIETCS BO3SMOKHOCTD BBE-
CTH MONPABKY JJIs ONIPEEICHUS «IIPABUIBHOI, C TOUKH 3PEHUS aITOPUTMa,
BEJIMUMHBI UHTEPIUHbSIKA JUISl XapaKTepHO! peanbHO NoJa0Ckl. DTanoHHON
SIBJISIETCS] TEKCTOBAs 10J10ca 0e3 a03alHbIX OTCTYIIOB M HEMOJIHO(POPMATHBIX
KOHIIEBBIX CTPOK JUIsI BEIOpaHHOTO pa3zmepa OJioKa rmocie oOpe3Kd U rapHH-
TYpBI, a TAK)KE PACCUUTHIBAEMBIX aJITOPUTMOM BeJIMYMH nonel. «IIpaBuib-
HOCTb» pacueTa BeIMYMHbI HHTEPIUHbSKA aJITOPUTM aHAJU3UPYET, UCXOIS
U3 JBYX OCHOBHBIX TpeOoBaHMW. Bo-mepBbIX, HCIIOIb3yeMble IPU pacyeTe
napaMeTpsl JTOJKHBI HAXOIUTHCS B Mpeesiax JOMyCTUMBIX 3HaueHUH. Bo-
BTOPBIX, CTEIICHb 3alIOJIHEHHOCTH MOJIOC TEKCTOM JOJDKHA OBITH OJIMHAKO-
BOM JJIsl ATAJIOHHOM W XapaKTEepHOH peanbHOW mosockl. Takum oOpazom,
MIpeAJIaraeTcsl y4ecTb OTCYTCTBYIOIIUE OYKBbI, KOTOPbIE MOIVIH OBl JIOBECTH
110 EMKOCTH PEAJbHYIO XapaKTEepHYIO MOJIOCY U3JaHus 10 ATaloHHOM. [Ipu
9TOM Ha KOX((QHUIMEHT UHTEPIMHBSKA BBOIUTCS MONPABKA, YYUTHIBAIOIIAS
JIOBEJICHHE EMKOCTHU PeabHOM 10 eMKOCTH STaJIOHHOM TOIOCHI.

[TpropuTeTsl B aNropuT™Me HCHONB3YIOTCS TAKMM 00pa3oM, YTO JUIs 3Ta-
JIOHHOHM TEKCTOBOM TOJIOCHI C BEIOPAHHOM I'apHUTYPOH M paCCUYUTHIBAEMBIMH
QITOPUTMOM IOJISIMH KOO((GHUIMEHT 3aII0JTHEHHOCTH MOJIOCHI TEKCTOM (MITH
rpaguueckoil nenoctHocty nosockl AF) ocraeTcs MpakTHYECKH OIUHAKO-
BBIM HE3aBHCHUMO OT KervIst ¥ pa3Mepa Osoka. [Ipu aToM yuuThIBaeTCst, 4To
¢ NIyOOKOH IPEeBHOCTHU CYIIECTBYET TPEOOBAHUE K «... ICTETUKE OIHOPOA-
HOW 10JI0Chl HAbopa, IPeJICTABISIIoNEeH co00l paBHOMEPHBIN MO IBETOBOU
HaCBHIILIEHHOCTH TPSAMOYToibHUK Hpudray [2]. «IIpu npaBuibHO BBIOpaH-
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HOM HHTEPIIMHBSKE CTPOKU TApPMOHUPYIOT ¢ OyMaroif U CO3at0T NPUSITHBIH
KOHTpacT... Eciu OHM BH3yaJbHO OyayT OAMHAKOBBI, TO HU MPOOENBI, HU
WHTEPINHBSK He OynyT OTTSrHBaTh Ha ceOs BHMMaHue» [3]. Kak cuuraer
XYMOKHUK KHUTH STH UHXONB, «... TApMOHUS MKy pa3MepaMH CTPAHHUIIbI
U KHIDKHOH MOJIOCHI BOSHUKACT Oarofaps OJHOPOAHOCTH MX TPOIOPIIHIA»
[4]. KoaddunumenT 3anonaennoctr AF TeKCTOBOH MONOCH B pa3paboTaH-
HOM aJrOpUTME BBIPAKACTCS OTHOLICHHEM IUIOIIAIH, 3aHSITONW Ha IOJI0CEe
OyKBaMH, K IUTOLIA 1 MOJOCHI. [10JIs1 paCCUMTHIBAIOTCS TAKMM 00pa3oM, 4To-
OBl cOXpaHsIach MPOMOPIIMOHAIBHOCTD A MEX[y pazmepoM OJioka
rocsie 00pe3Ku U JOpPMaToM ITOJIOCHI.

PaGora aaropurma pacuera mapamMeTpoB OCHOBaHa Ha CIIEIYIOLIMX
OCHOBHBIX ToJioxkeHusx [5], [6], [7], [8]:

Giok/nonoca

1. Pacyer BeTHMYMHBI HHTEPIUHBSIKA BHITIOIHACTCS B J[Ba dTala: CHa4a-
Jla OTpEeNeNseTCsl TpeIBapUuTeNbHAs BEIMYNHA, 00CCIICUHNBAIOIIAs,
B TOM YHCIIC, pa3MEIICHHUE IIEJI0r0 YKCIa CTPOK Ha ATAJIOHHOM IMO-
JI0OCE W IOJTHOE HCIIONIF30BAHME €€ BBICOTHI. 3aTeM PaCcCUUTBHIBACTCS
BEJIMYMHA MHTEPIMHbBSIKA U XapaKTEPHOU peabHOI MOJIO0CKH OCTe
ydeTa HEUCIOJIb30BaHHOIO, 0 CPABHEHUIO C ATAJIOHHOM IOJIOCOH,
poOETLHOTO MPOCTPAHCTBA B a03aIHBIX OTCTYINAX U HEMOJIHBIX KOH-
LIEBBIX CTPOKAX, XapPaKTEPHBIX JIJIS PEaIbHON TIOTOCHL.

2. Pacuer npeaBapuTeIbHON BEJTMYUHBI MHTEPIIMHbSKA i) BHITOJIHAETCS
HAa TIEPBOM 3Talle ¢ YIETOM CIIEAYIOMNX JOMYyICHUH]:

* pasMep moJiell U3MEHSIETCS] B COOTHOIIIEHUHU B o0mieM ciydae: 1 : 1,3
2 1,5 : 1,9 cOOTBETCTBEHHO /JIsi KOPEUTKOBOTO, BEPXHETO, HAPYKHOTO
U HIDKHETO ToJIeH (pu pa3Mepe KOPemrkoBOro mois 12 MM HUCTIONb-
3yetcs mporoprwst: 1: 1,1 : 1,2 1 1,3);

* pa3Mep KOPEIIKOBOTO MO M3MEHSAETCS B Auama3one ot 12 1o 18 MM
MPOTIOPITUOHATIEHO TUIOIIAISIM CTPAHUI] OJIOKOB TTOCIIE 00pE3KH;

* JIMaNa30H W3MEHEHUs BEJIMYMHBI MEKCIOBHOTO Mpodesa & MpH BbI-
KJIIOUKe cTpoK paBeH 250 o.e. < 8 < 750 0.e. B COOTBETCTBUU C Tpe-
OOBaHUAMH TEXHOJOTHYECKUX MHCTPYKIMK MO HAOOpy U BEpCTKE B
Haleu crpase;

» mnousatue Interlower Space (isp) xapakTepu3yeT BUIUMBIA MPOCBET
(puc.1) Mo BepTUKAIN MEXAY CTPOUYHBIMH 3HAKAMH COCETHUX CTPOK
B OTHOCHUTEIBHBIX eANHHIAX (0.€.) ;
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Puc. 1. Ilapamempol wipughma, ucnonv3yemvie 0iist paciema

HOPMAaJIBHOM SBISIETCS Takas CTENEeHb 3armoJHEHHOCTH AF Tekcro-
BOM TMOJIOCHI OJIOKA, IPU KOTOPOH CPETHHE BETUUMHBI MEXKCIOBHBIX
MIPOOEIIOB N MEKCTPOUHBIX IIPOCBETOB COM3MEPHMBI MEKIY CO00I0 B
pe3ynbTaTe TOro, YTO MaKCHMAaJIbHBIN MEKCTPOUHBIN MPOCBET Mpea-
JaraeTcs MPUHATH PaBHBIM ispmax = dmax = 750 o.e.;

BenmunHa isp = 1000 — XHeight mns rapuutypsr Academy (isp =
1000 — 385 =615 o.e.) sIBIAETCSA NCXOTHON BETMINHON MEKCTPOIHO-
TO MPOCBETA, TaK KaK 3Ta BEJIMYWHA COOTBETCTBYET MHHUMAILHOMY
mapametpy XHeight (BeicoTe CTpOUHBIX OyKB) TSI PACCMOTPEHHBIX
B HACTOSIINI MOMEHT TapHUTYD;

paccTosiHMe MEXIy BBEPX BBICTYNAIOIIUMH 3JIEMEHTaMHU OyKB 0
BHHU3 BBICTYMAIOMINX 3JIEMEHTOB B COCEAHEH CTPOKE MPUHUMAeTCs
paBubIM 100 o0.e. mns mpudra rapHUTYpEI Academy.

Onpenenenne NpeaBapUTENBLHON BENMYMHBI WHTEPIMHBSIKA i) 3a-
BEpLIAETCS allfOPUTMOM Ha IEPBOM JTarle M0Cje OKPYIJICHUs YHCIia
CTPOK B TEKCTOBOH MOJIOCE [0 IIETIOTO YUCTIA.

BHeceHne KOppeKIUK B IPEIBAPUTEIHFHO PACCUMTAHHYIO BEINYNHY
HWHTCPJIMHbAXKA B BUAC YUCIA a63aueB, MOJHOCTBKO ITIOMCCTUBIINXCA
Ha XapaKTEePHOH peasibHOM 10JI0Ce U UMEIOIINX HETIOJIHYIO KOHIIEBYIO
CTpOKY.

B nuanorosom okne Justification nporpammel InDesign B kadecTBe ixe-
JIAEMOTO MEXKCIIOBHOTO TpOo0ena O  WCIONIb30BAHUE MATEMATHYECKH
OJKMJAEMOH IMPHHBI 3HAKOB € BBHIOPAHHON FapHUTYPBI B OTHOCHTENb-
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HBIX €IMHMIAX U 3aJaHuE B MO3ULIHIX Smin, O u Bmax COOTBETCTBEH-

opt
HO!:

5 =(250x 80) /233 =86%;
5, = (e, x 80)/ 233 = 0,343 x ¢ %;
5 = (750 x 80) / 233 =258 %.

Taxum 00pazom, pa3pabOTaHHBIA aNTOPUTM TIPEATIaracT PeuIcHue, yIu-
THIBAOIIIEC OJHOBPEMCHHOE BBIITOIIHEHUE CYIICCTBYIOMINX TEXHUYECKIX
TIpaBIJI HA0OPa ¥ BEPCTKU C TOUKH 3PCHUS BETTMYNH YHCICHHO BRIPaKCHHBIX
HCTIOTB3yEMBIX TIAPAMETPOB IS PA3IMYHBIX pa3MepoB OI0Kka mocie oopes-
KW, TapHATYpP mpuTa U Kerst Habopa. [I[pHopuTeTs anroputMa BEIOpaHBI
TakK, 9YTOOBI, C OHOW CTOPOHBI, COONIOAANACH TTPOIIOPIIMOHATFHOCTD pa3Me-
POB TIOJIOC U OIIOKOB TOCIie 00PE3KH, a C APYTOil — MEKCIOBHBIC MTPOOCITBI
OBLTH COM3MEPHMEI 110 BETMYHHE C MEKCTPOYHBIMHE MTpocBeTaMu. Pesynbra-
THI TIPEIBAPUTEIBHBIX IKCIIEPIMEHTOB IPUBEICHBI B Tabmme 1.

Kpowme omenkn rpadudeckoil eTbHOCTH MOIOCH Ha00opa, B HACTOSIIEE
BpeMs pa3pabaThIBACTCs METOMKA OIICHKH €€ CBETIIOTHL. CBETIIOTA MOJIOCHI
Habopa — 3TO TPOIICHTHOE OTHOIICHUE HWHTETPANBbHON HE 3amedaThIBac-
MO 1omanu HabOpHOM MOJIOCH KO BCEH ee Turomanu. MeTomuka, OCHO-
BaHHAs HA CBETIIOTE, WCIOJB3YeT CPETHIO YTOYHEHHYIO IUIOIAIh 3HAKa
(Sy). CpenHss yTOYHEHHAS TUIOMIAIh 3HAKa — 3TO CPEAHECTATHCTUICCKOE
3Ha4YeHHE (MaTeMaTHYeCKOe OKHIAHWUE TUIOIMIAIN CHMBOJIA), pACCUNTAaHHOE
Mo (haKTUIECKUM (3areyaThIBa€MbIM) TUTOMAISIM CHMBOJIOB OMPEICICHHON
TapHUTYPHI, KSTJIS © HAUEPTaHUS C YIETOM YaCTOTHI BCTPEYaEMOCTH CHMBO-
noB. [Ipuuewm, Sy YYUTBHIBACT M BBHICTYMAIOIIAE DIICMEHTHI CHMBOJIOB, U 3a-
ceuk (cepudbl), ¥ 3HAKU IPEMUHAHNSA, U CITy>)KEOHBIC CHMBOITBI, U TIPOTIHC-
HbIe OyKBBL. B MeToamKke ¢ MCOnp30BaHuEM Sy, TUTAHUPYETCS PACCUUTHIBATH
CBETIIOTY ATAJIOHHOH (0e3 a03aIlHBIX OTCTYIIOB U KOHIIEBBIX CTPOK) ITOJIOCHI,
a Ha peaybHOH IMOJIOCE BBHIICPKUBATH TOTYYHBIICECS 3HAYCHHUE TOIBKO B
OTHO(POPMATHBIX CTPOKAX (T.€. 63 KOPPEKTHPOBKH CBETIOTHI M3-3a HETOJ-
HBIX CTPOK). Takum 00pazom, pakTHIeCKUEe CBETIIOTHI 3TAJIOHHOW U peajb-
HOM IMOJIOCH! OyAyT HECKOJIBKO OTIMYATHCS, a aHaJIH3y MOXKHO MOABEpPrarh
He popMaTHPOBAHHEIN TeKCT. Kpome Toro, mpenmonaraeTcsi, 4To 3TaJOHHAS
IIOJI0CAa COCTOUT M3 JIEMEHTAPHBIX IJIOMIAI0K (IO aHAJIOTHHU C PACTPOBBIM
anemeHTOM). [llupuHa 37IeMEHTApHOHN IUTOMIAIKH ONpEAeseTCsS CpeaHei
YTOYHEHHOM TITOIIAIbI0 3HAKOB OIIPE/ICIICHHOW TAPHUTYPHI M KETIIA, a BBICO-
Ta — WHTEPIAUHbDKEM. CBETIIOTa IIEMEHTAPHON TUTOMIAIKH OMPEIeIIICTCS
W3 OTHOIICHHMS €€ IUIOMIATU U Sy. OTcrona moryqaeTcsi, 4To C MOMOIIBIO WH-
TEPIUHBSKA MOYKHO PETryIHPOBATh CBETIOTY AJIEMEHTAPHOW TUIOMIAIKH, a,
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CJICAO0BATCIIbHO, U CBCTIIOTY MOJIOCHI Ha6opa. I/I, HaO60pOT, 3Hasd CBETIIOTY
Ha6opa MOXHO OPpEACTIUTD HeO6XOI[I/IMOG 3HAYCHUC MHTCPINHbAXKA.
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The conclusion

At use of an offered design procedure following results are reached. First,
taking into account the chosen group of the edition on a special-purpose
designation, the size of the block after scraps, a size and sets of the basic
text algorithm, in full conformity with requirements of the new law “On
technical regulation’, are defined the sizes of fields and parametres of a
base grid of lines of the basic text for all provided FTOCT 5773-90 sizes of
the block after scraps. Secondly, counted parametres provide at observ-
ance of technical rules of a set graphic integrity of the text strip defined by
conformity of sizes of blanks between words and interlower case gleams,
and also defined by proportionality of the areas of a strip and the corre-
sponding block after scraps. Thirdly, correctly calculated parametres of a
base grid provide not only automatic alignment of lines of the basic text on
lines of a grid and full use of height of a strip, but also create preconditions
of working out of scripts for partial automation of placing in the basic text
of headings and illustrations.
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METOAUKA OLEEHKN KAYECTBA NMEYATHbIX OTTUCKOB
N ANATHOCTUKA NMPOLIECCA BOCINPOU3BEAEHUA
C MOMOLLbIO MPEANOXEHHOW METOAUKA

Obiabiwko C. U.

Benopycckuin rocynapCTBeHHbIN TEXHONOTMYECKU YHUBEPCUTET

B pe3ynbraTte aHan13a napameTpoB, NO3BOJAIOLMX OLE€HNTb Ka4eCTBO BOC-
npov3BefieHNA NeyaTHbIX OTTUCKOB U UX MAEHTUYHOCTb, 6bln onpefeneH
napameTp, ABNALLNIACA NOPOXKAEHVEM BCex Apyrux. OnpeaeneHbl 1 pas-
paboTaHbl MHTEpBasibl JOMYCTUMbIX 3HaYE€HUI N4 AaHHOTO nokasaTtesns, a
TakXe NPOorpaMMmHbI MPOAYKT, NO3BONALWNIA BU3YaNn3npoBaTb pesysib-
TaTbl aHanM3a.

BBenenune

Ha ceropnsimamii 1eHb CyIIECTBYIOT Pa3JIMYHbIE METO/IBI OITPE/ICIICHNS Ka-
YecTBa MOINUTpahUUECKON MPOAYKIINH, KOTOPBIE BKJIFOYAET KakK TEXHUIECKYIO,
TaK M 3CTETHYECKYIO CTOPOHY Borpoca. Pa3paboTka MeTomoB orpeaeneHus
KadecTBa Ie4aTy MPE/ICTABISET ONpe/IeJICHHbIE TPYJHOCTH B CBSI3U C TEM, UTO
CaMo MOHTHE «KAYECTBO MEYATH JJIsl PA3HBIX JIIOZICH Pa3IMIHO, M MEHSIETCS B
TEeYEHHE KM3HU YeJIoBeKa. TakuM 00pa3oM, 3TO MOHATHE SIBISIETCS B OOJIbIIEH
CTEIEHU CyOBEKTUBHBIM, a YCTAHOBJICHHE aHAJIMTHUYECKUX ONpeeIeHUN Ka-
YecTBa IeYaTHbIX W3/ICJINH BCTpeuaeT CyIleCTBEHHbIE 3aTpyAHeHus. [loaTomy
C MPAKTHYECKON TOUKM 3PEHHMS 11e71eC000pa3HO TOBOPUTH 00 OTHOCHUTEIHHOM
KauecTBE MeYaTHON MPOIYKINH (€€ NASHTUYHOCTH OPUTHHAILY), UMEsI B BHIY
OZIHOPOJIIHOE, B Ipe/eiax JOITyCKOB, ITOJMy4YeHHE OTTUCKOB BHYTPH THPAXa.
Cy1mecTByromye TeXHHYeCKHEe HHCTPYKIMH Ha KOHTPOJIb TEXHOJIOTHUECKUX
IIpoLeccoB (TIeuaT) HOCAT, KaK IPAaBHIIO, PEKOMEHAATEIbHO-ONNCATeNbHbINA
xapakrep. B HacTosmee Bpemst 3a1a4a MICHTH()UKANE BOCIPOU3BEICHHBIX
OTTHCKOB DEIIACTCSI HA OCHOBE CyOBEKTHUBHBIX METOIOB M OIIEHOK, OIIBITa
pabOTHUKOB TeXHOJIOTHYecKoro otaena tunorpaduid. I[losromy paspadborka
METOZOB NACHTU(HKAIMN U KOHTPOJIS IIPOLiecca BOCIIPOU3BEICHHS, a TaK XkKe
OLICHKH BIIMSIHUSI PA3IMYHBIX TEXHOJIOTUYECKUX (PAaKTOPOB BOCHPON3BEICHUS
TIeYaTHBIX N300payKeHUH SBIISIETCS] BEChbMA aKTyaJIbHOW 3a1a4eii.

[TeuarHble penpoyKINOHHBIE CHCTEMBI MOTYT CTPOHUTHCS HA OCHOBE TaK
Ha3bIBAEMBIX «OTKPBITBIX» U «3aKpPBITBIX» CHCTeM. B nannoii padore mpu-
BE€/IeHa IIONBITKA Pa3pabOTKNM «OTKPBITONH» CHUCTEMBI KOHTPOJS Ipolecca
BOCTIPOM3BE/ICHMUSL.

HVccnenoBanue BO3MOXKHOCTH HCIIOJIB30BaHUS HUPPOBOIT MOIeNH reyar-
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HOTO OTTHCKa JUIsl KOHTPOJISl KauecTBa M MICHTHU(HKAIMK TI€YaTHBIX H30-
OpaxeHUH.

[Ipn uccnenoBaHNM BO3MOXKHOCTH HMCIIONIB30BaHUs LU(POBOH Monenn
MIeYaTHOTO OTTHCKA JUUIsl KOHTPOJIS KauecTBa W MICHTHU(UKAINN TeYaTHBIX
OTTHCKOB METOJIOM IIPOIPaMMHOI0 CPAaBHEHHS MAaHXPOMATH4YeCKUX Iudpo-
BBIX MOJIeJICH OBUIN pelIeHbI CIAEIYIOINE 3a/1auu:

* OrmpeeneHo COOTBETCTBHE OOIIMX NMPU3HAKOB LU(POBBIX MOJeEIeH
OTTHCKOB OOIIMM ITPU3HAKAM OTTHCKOB.

* OrmpeneneHa BO3MOXKHOCTh MJICHTH(UKAIIMOHHOTO CPABHEHUS DJICK-
TPOHHOTO OPUTHMHAJI-MAKETa, COJIEPXKALIETo N300pakeHUe OTTHCKA, C -
POBOIi MOZIEJIBIO OTTHCKA, ITOJYYSHHOW IyTEM CKaHUPOBAHUSI.

» OrmpezesneHa BO3MOXHOCTh HACHTH()UKAIIMOHHOTO CPaBHEHHMS SIPKOC-
THO-XPOMaTHYECKUX XapaKTEPUCTUK aHAJIM3MPYEMBIX I€YaTHBIX M300paKe-
HUil.

* BrinosnHeHa OLEHKa SPKOCTHO-XPOMATHYECKMX HMCKKECHHH MEXIy
HCCIIelyeMbIMU OTTUCKAMHU.

B pesynbrare uccienoBaHHMs TOYHOCTH Iepeladd NMpH CKaHMPOBAHHU
Jerajeil N300pakeHHs, a TAK)KE rPaJalliOHHBIX U KOJIOPUMETPUIECKUX Xa-
PaKTEPHUCTHK yAaJ0Ch yCTAHOBUTbH, YTO HAOIIOAACTCS TIOJIHOE COOTBETCTBHE
00IIMX TPU3HAKOB LU(PPOBOH MOJEIN OTCKAHUPOBAHHOTO H300pa)KeHUs
(oTTHCKA) OOLIMM NPHU3HAKAM e4aTHOTro M300paxeHus (oTTHcka). Bee us-
MepeHHst O0IIMX MTPU3HAKOB OTTHCKOB COOTBETCTBYIOT aHAJIOTHYHBIM U3Me-
peHMsIM HHU(POBBIX MOJEICH.

[IpenmyiecTBa HUPPOBOI MOAETH: OTMEYEHO, YTO HMPUOOPHI, UCIIOIb-
3yeMble B OJUTrpaduu Ui U3MEPEHHs OOIUX MPU3HAKOB, 00IaaaloT TOY-
HOCTbIO U3MepeHus 10 200 MkM. B 3aBUCUMOCTH OT pa3pelieHus: CKaHUpO-
Banus — 600, 1200, 2400, 4800 DPI, — TouHOCTH M3MepeHHsT H(POBOH
mozenu nocturaet 42, 24, 12, 6 MKM COOTBETCTBEHHO. OTMEUEHO, YTO MaH-
XpoMmaru4eckas [uQpoBasi Mozesb 0e3 HCKaKEHHI IepeaaeT U3MEHEHHE OT-
TEHKa KpPacsIIero BEeIlecTBa B 3aBUCUMOCTHU OT ero miotHoctu. OTMeueHa
YHHKaJIbHAs! BOBMOKHOCTH OLIEHKHM B3aMMHOW TOTOTpaduu 31€MEeHTOB OT-
THCKA IIyTeM COBMEIEHHS UX IIM(POBBIX Mojenei [2].

Jdust omperneneHuss BO3MOXXHOCTH HJICHTU(HUKALMOHHOTO CpPaBHEHHUS
KauecTBa MeYaTHOro M300pakeHusl Ha OTTHCKAX, C UCIOJIb30BaHUEM I (-
POBO¥ MOJIeJIN OTTHCKA JTMOO M300paKeHUs] OTTHCKA, MOJYYEHHOH IyTeM
CKaHWPOBAHUs, BBIIIOJIHUM HCCIIEJOBaHHE OTTUCKOB O(pceTHOI nevary, Ha-
reyaraHHbIX Ha neyarHoi MammHe Heidelberg PM 52-2 ¢ ucnionbs3oBanneM
Pa3INYHBIX TEXHOJIOTUYECKUX PEIKHMOB.

Just mpeoOpaszoBanusi n300paxkeHus: B U(POBYI0 (GopMy IPOBOIUTCS
orepanysi CKAHUPOBAHHS ATOTO H300paXKeHHUSI.
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[Tocne nomyvenus: nuQpoBoii MOJEIN UCCIIENyeMOro H300paKEHUS B CH-
cTeMe MaTeMaTH4ecKoro moaeiarposanns Matlab R2008 a ananmuzupyemast Mo-
JIeJTb KOHBepTUpYeTcst U3 1iBeToBoro npocrpancTsa RGB B Lab. s nansueii-
11eit 00paboTKH HccieayeMoe H300paskeHIe MOIpa3ielisieM Ha COCTABIISIOIIHE
ero kanaisl (L, a, b). Kaxxip1it BEIZIeIeHHBII KaHA IIPEACTABIICH B BUJIE TOIY-
TOHOBOTO M300paXkeHMs. B Kayk1oM M3 Takux M300pakeHHuH, 1o pa3padboTaH-
HOMY aBTOpOM anroputmy [3-A, 9-A, 10-A], B mporpammuoM nakete Matlab,
BBIJIEJIIEM YYaCTKU, UMEIOIINE OJMHAKOBYIO IPKOCTb. [[JIs 3TOro noayToHOBOE
n300paxkeHHe peodpasyeM B MATUTPOBOE, HCIIOJIb3Ysl OTCEUSHHUE T10 Ompeie-
JICHHBIM TTOPOTOBBIM 3HAaUCHUsIM. B pesynbrare MaccuB M300pakeHUs pa3ou-
BaeTCs Ha CJIOM B COOTBETCTBUH C BEKTOPOM IOPOTOBBIX 3HaueHUM. B ocHOBY
OIpeJieNICHHs] TIOPOTOBBIX 3HAYEHHH OBUIM IOJIOXKEHBI 3HAYEHHUSI OPOTOBBIX
TUIOTHOCTEH pa3jiMyaromieil 9yBCTBUTEIBHOCTH TV1a3a. DTH JaHHBIC ITOTyYEHBI
IO.I1. CenuBanoBsim u 3.I1. 'ama3zuHOI myTeM nepecdeTa 3HaYE€HHUH OpOoro-
BOM dyBcTBUTENbHOCTH 110 Jlaypu. J{ns kanana L stor Bexrop umeer Bux [0 1
2345681015...303540...9092 94 95 96 97 98 99 100]. YmeHbI11€HHE 1TO-
pora B CBeTax M TEHsIX CBA3aHO C TEM, YTO Jiayke HeOOJIbIIIOe N3MEHEHHE B 9THX
JIMara3oHax MPUBOJUT K CYIIECTBEHHBIM UCKKEHUSIM Ha M300pakeHuu. J{is
KaHaJIOB a U b aToT BekTop nmeet By [-125 -100 -80 70 ...-30 -25 -20 -15 -10
-5-3-2-10+1+2+3+5+10+15+20 +25 +30 +40...+80 +100 +125].

B pesynbsrare nonydaem 33 nByMEpHbIE MaTpHIbI, KOTOPBIE COAEPIKAT
MHPOPMAIHMIO O PACHpPEACICHUH N0 IUIOIAASM, YYacTKOB C Pa3IMYHBIMU
SIPKOCTHBIMU ITOporami [2].

Janee BbIUUCIsieM IUIOIAAN (BEIMYMHA TUIONIA/IM COOTBETCTBYET KOJIH-
YEeCTBY MUKCENEH), KOTOPbIE 3aHUMAIOT YYacTKH ¢ OAMHAKOBBIMU SIPKOCTHO-
XPOMaTHYECKUX XapaKTePUCTUKAMHU, UCTIONb3Ysl OTy4YeHHbIe MaTpullbl. 1 B
UTOTE, U3 [I0Jy4YEeHHOT 0 paclpe/ieNeHNs 3HaYeHUH SIPKOCTHO-XPOMATHUECKHIX
XapaKTEePUCTHK M0 TUIoa 1 n300paxenus crpouM rpaduk, mo ocu OX ot-
KJIa/IbIBa€M 3HAYCHHE I'PaJallMOHHON XapaKTEPUCTHKH M300pakeHHs, a 110
ocu OY 3HaueHME IUIOIIAH, 3aHUMAeMOH 3TOH rpaganuei.

Juist aTanonHoro n3oopaxkeHus (YTBEpKICHHOIO OTTHCKA, I10 OTHOLIE-
HUIO K KOTOPOMY MBI HJICHTU(DHUINPYEM Ka4eCTBO IIEYaTHOTO N300paKeHHs)
oIpejiesisieM MHTEPBaJI JONMYCTHMBIX OTKIOHEHHMH JUIsl 3HAUCHMH omnpeje-
JICHHBIX BBILIE IUIOMAnel. st 3TOro Mbl CO37aeM JBa JIOTOJIHHUTEIIBHBIX
n300pakeHusl, JUIsl KOTOPBIX IIBETOBOE Pa3IM4YHMe B KaXKI0H TOYKE COOTBET-
CTBYyeT TPEOOBAaHHMSIM MEXIyHAPOJHBIX CTaHJAapTOB B OOJACTH KadecTBa
revaTHoN mpoaykiuu (B pabore wucmoib3oBaics craHaapr 1SO 12647-2
perIaMeHTHPYIOIIMI Ka4eCcTBO MPOAYKIMU B oceTHOH neyarr). CortacHo
JJAHHOMY CTaHZIapTy LBETOBOE pa3jIn4Me B JIOOOH TOUKe M300pa)KeHUs HE
JIOJDKHO OBITh MPEBBIIIATE 4 €TUHULBI.
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OnpenesieHne HHTEPBAJIOB IOMYCTUMBIX 3HAYEHU I
JJISl AaHAJIM3MPYEMOro noKa3aress

Juts omperneneHusl BEpXHEH TPaHUIBI JOMYCKa STATOHHOTO M300pake-
HUS MBI YBEJTMYUBacM 3HaueHre B iBeToBo cucteMe CIELab ans xanama L
Ha 1,5 equHMIEL, a 3HAUYCHUE KaHAIOB a U b Ha 1 eguaumy. Jns onpenene-
HUS JK€ HIDKHEH TPaHUIBI JOMYCKa ITAIOHHOTO N300pakeHUST MBI 3HAYCHHE
UId KaHana L ymeHbimaem Ha 1,5 eIMHUIBI, a 3HAYCHHE IS KaHAJOB a U
b ymensimaem Ha 1 emuHuIy. B pesynsrare, momydaem n1Ba M300paKeHHS,
C MaKCHUMaJIbHO ¥ MHHHAMAJBHO AOMyCTUMBIMU (yauTbhiBas 9to AE momxk-
HO OBITHh HE OOoIbIe 4 SAMHUI]) 3HAYCHUSAMHE SIPKOCTHO-XPOMATHICCKUX Xa-
paktepucTuk. st momydeHHBIX M300pakeHUH BBITIONHSIEM OIEPAIHd IO
CerMEeHTAINH W300pakeHUsI Ha YYaCTKU, HMCIOIIUE OIUHAKOBYIO SPKOCTb.
OmnpenenseM BEIWYHHBI IDIOMIANCH IS YYaCTKOB C 3aJaHHBIMH IapamMe-
Tpamu. CTpouM TpapuUecKyr0 3aBUCUMOCTD JUIS ABYX IONyYCHHBIX HAMU
pactpeneneHud aHATU3UPYEMbIX XapaKTePUCTUK (max u min), mo ocu OX
OTKJIAJIbIBACM 3HAYCHHUE T'PaJAlliOHHON XapaKTePUCTUKHA M300paKCHHS, a
no ocu OY 3HaueHME IUIOIIAM, 3aHUMAaeMOM 3ToW rpagauueid. UnrepBan
3HAYCHUH, KOTOPBIHA YKIIAIBIBACTCS B 30HY, OUCPUCHHYIO TpaQUKaMH, U €CTh
HMCKOMBII JTMana30H JIOIMYCTUMOTIO M3MEHEHUS KOHTPOJIHPYEMOTO Iapame-
Tpa IUIA aHAU3UPYEMbIX W300pakeHUH, HaXOAACh B IMpeneiax KOTOpOro,
MBI MO’)KEM CJIENIaTh BBIBOIl O COOTBETCTBHHU KaueCTBA MCCIEAYEMOTO H30-
Opa)kKeHUs ITAIOHHOMY OTTHCKY. [ 1, 3]

[ IToyyerne nHQpPOBOIT MOIETH NEYaTHOTO ] [ TTonyuenne HpPOROIT MOIETH OPHIHHATIA ]
OTTHCKa

[Ccmemauxm MOJEJH neYaTHOro "3001"”““"'] 3HAUCHHIT IIT0MWAeH CerMEHTHPOBAHHBIX YYaCTKOB A
3TATOHHOTO H30GPAKEHHA

I [ Onpe;lencl-me MaKCHMaJIbHO H MHHHMAaJIbHO BO3MO/KHBIX ]

2HATH3HPYCMBIX TOKA3ATC/CH HHTEpBa/Ia JOMyCTHMBIX 3HAYCHHIT L1 OPHIHHATA

[ CPGBHCHHC TOIYUCHHBIX JaHHBIX JUIA aHATH3HPYEMOI0O OTTHCKA ¢ ]

YECKH Y
[ Toctpoerne rpadurieckix sapuciMocTelt J [ TloctpoeHne rpadHuecKoll 3aBHCHMOCTH 1A ]

HHTEPBAJIOM J0IMYCTHMBIX 3HAYECHHIT

I[ToaroToBKka BEIBOZIA O COOTBETCTBHH KAauecTBA BOCTIPOH3IBEACHHA
HCCTIETYeMBIX H300pasKeH I

Puc. 1 - A]lZOpMm.M KOHmpoJisl Kauecmeda eocnpousee()eﬁuﬂ nevyantHslx onmmuckKkos
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BKCHepI/lMeHTaJILHaS[ yacThb

Just onpeneneHnst paboTOCIIOCOOHOCTH IMPEATIOKEHHONH METOAMKH TI0
OIIEHKE Ka4decTBa OTTHCKOB O(CETHOW IeyaTH C MCIIONb30BaHHEM ILudpo-
BOTO MOJICJINPOBAHUSI H300paKCHNH OBUIN TPOBEIEHBI CIEAYIOINE SKCIIe-
PUMEHTBHI:

1. C moMouIpIo NpeIoKeHHOW METOIMKHN BBITTOJTHUM aHAJIN3 OTTHCKOB
odceTHOH nevaTH, co CMEeIeHHeM nedaTHbIX (GopM JUIst ToryOol 1 KenTon
kpacok Ha 0,1 mm. Ha prcyHKe IpHBeCHBI OTy4YE€HHbBIE 3aBUCHMOCTH:

i

i

ol |

Puc. 2 - pesynomam nposedenus sxcnepumenma s U300padicenutl
C HApPYWeHHOU NPUBoOKoll

2. CpaBHEHHE OTTHCKOB MOJYYCHHBIX C PA3HOIl THHUATYPOH TEYATHOTO
n300paKeHus..

Otruck-sranon — 175 lpi, ananuzupyemsiid ortuck — 133 Ipi.

Puc. 3 - pesyiomam nposedenus skcnepumenma oas u300paicenull
¢ pa3nou TUHUAMypou
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3. CpaBHEHHE OTTHCKOB IOJY4YEHHBIX C pa3HOH (OPMOI PacTPOBBIX TO-
YeK [1eYaTHOT0 U300paKeHusI.

Otruck-stanon — 133 Ipi (kpymiast Touka), aHaIU3UPYEMbIil OTTHCK —
133 Ipi (pacTpoBast Touka B BUje poM0a).

L

Puc. 4 - pesynomam npogedenus sxcnepumenma 0 u300padiceHut
€ pasHoll popmoti pacmposoi mouxu

BriBoabI

B pesynbrare paboThl yCTaHOBIICHO, UTO OIPE/ICIICHHBIH ITOKa3aTelb: Be-
JIMYUHA TUTOIIA/IM, 3aHUMAaeMON y4acTKaMH ¢ OIMHAKOBBIMH I'DAIallHOHHbI-
MH XapaKTEepPUCTHKAMH, TOYHO YKa3bIBAIOT Ha OTKJIOHEHUS KauyeCTBEHHBIX
XapaKTEePUCTHK N300paKEHUs TAKUM e 00pa3oM, KaK 1 YeJIOBEUEeCKOe 3pe-
HHUE — YeM MEHbIIE BEJIMYMHA BO3MYIIAONEro ¢akropa (HEIPUBOIKH Kpa-
cKo(OpM, pa3HUIA JIMHUATYD, PA3IUIUsI MEKAY (POPMOIT pacTPOBBIX TOUEK),
TEM MEHbIIE Pa3HUIA MEXy MOJydYeHHBIMU 3aBUCUMOCTSIMU. [Ipu mpose-
JICHUHU HKCIIEPHMEHTOB, TaK )K€ YJal0Ch ITOJIyYUTh 3aBUCHUMOCTH, KOTOpPbIE
TTO3BOJISIIOT OOBEKTHBHO OXAapaKTEPHU30BaTh MapaMeTPhl IPeoOpa3oBaHus U
HCKa)KCHMS HAa aHAJIM3UPYEMbIX N300pakeHHsAX. Pe3ynbraToM npoBeaeHHON
paboTHI SIBIISIETCS. METOIMKA KOHTPOJISI BOCIIPOM3BEICHNUS [TEUaTHBIX H300pa-
KEHUI, KOTOPOSI pealn30BaHa B BU/IE MPOTPAMMHOTO ITPOTYKTa, B OTKPHITHIX
noaurpaMuecKuX CUcTeMax, M Ipollia IPON3BOICTBEHHOE BHEIPEHUE Ha
YEThIPEX MPEANPHATHSIX.
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OLIEHKA LBETOMEPEAAYN YNTAKOBOYHDbIX
KAPTOHOB

lfonyHos A.B., bopucosa A.C., Bapeno JI.T.
OMCKNin rocyfapCTBEHHbIN TEXHUYECKUN
yHuBepcuTeT

B YCIIOBUAX COBPEMEHHOT'O PbIHKA IMOBLIIIAOTCA TpeGOBaHl/IH K Kade-
CTBY HMCIIOJIHCHUA yHaKOBO‘-IHOﬁ MMPpOAYKIIUH. BCJ'IC[[CTBI/IC 3TOI'0 IIOBBIIIA-
€TCsl POJIb KaUueCTBa YIaKOBOYHBIX MAaTepPHAJIOB U MX CIIOCOOHOCTH BOCIIPO-
HU3BOAUTH II€YATHOC 1/1306pa>1<eH1/1e. B yacTtHOCTH MPpEABABIAIOTCA BBICOKUE
TpeOOBaHMsI K Ka4yeCTBY [[BETONEPEAUH.

B MHOTrO(aKTOpHOM TI€4aTHOM Ipolecce cpeiu (pakTopoB, O-pazHOMY
BJIMAOIIUX Ha TEXHOJOTHYECKUHI nmpouecc, OAHUM U3 OCHOBHBLIX SBJISACTCA
3arevarbiBaeMblii Marepuai. OCOOCHHOCTH CBOMCTB, KOTOPOTO ISl OdceT-
HOHM T1e4aTH OOYCIIOBJICHBI, NPEX/]E BCEro, MPUMEHEHHEM YBJIA)XKHEHUS B
nmpoyuecce mne4yatu BbBICOKOBA3BKMMU KpaCKaMU, HaAaHOCUMBIMU Ha ITOBEPX-
HOCTh OyMaru TOHKHM cjoeM. J[J1si MHOTOKpacouHO! IeyaTtu MoBEpXHOCTh
KapToHa JIOJDKHA OBITH OoJiee POBHOIM, pa3Mep MUKPOHEPOBHOCTEH MOBEpX-
HOCTHU OOJIDKCH 6])ITI) COU3BMEPUM HJIM MEHBbLIC C pasMEpaMu IcHaTarouie-
IO B3JICMCHTA, HpO‘lHOﬁ, I-IT06bI HE 6])1.]'[0 BBIINIUIIBIBAHWA BOJIOKOH KapTOHa
KpacKoil MpH ee Mepexojie C MOBEPXHOCTU PE3MHOBOM IIACTUHBI, a TAKKE
IMOBEPXHOCTH 3ar€4arbIBA€MOro Mare€purajia J10J’KHa HE NBIJIMTh U HE UMCTh
BosiHUCTOCTH. MccnenoBanue (hakTopoB, BIMSIONIMX HAa KaueCTBO [[BETOIIE-
penayn, IpeICTaBIsieT BCe elle OOJIbIION PaKTHYECKH HHTEpeC.

I/ICXOZ[}I M3 BbIIIC MU3JIO)KECHHOT'O, UCCICAOBAHUEC YITAKOBOYHBIX KAaPTOHOB
SIBIISICTCSI BYKHOM Hay4HO-IIPAKTUYCCKOM 3aaucii. J{ist uccnenoBanus ObUH
0TOOpaHbI HECKOJIBKO 00pa3iioB KAPTOHOB, HX TEXHUYCCKUE XapPaKTEPUCTH-
KU YKa3aHHbI B Tabnune 1.
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Tabnuya 1

Ne o6pasua XapakTepHucTHKa MaTepHaa

Marepuan | Llearoyio3HbI KapTOH M3 INEPBUYHBIX BOJIOKOH, [BYX-

Nel CJIOIfHOC MEJIOBaHUE JIUIICBOM CTOPOHBI. 000pOT — OTOE-
JIeHHas 1eJUTI0No3a IBeTa «MaHwia». OOnanaer MoBbI-
[ICHHBIM MTOKA3aTeNeM OSITU3HBI TUIIEBOTO 1051 [[TOTHOCTH
230 r/m?

Marepuan | Lleqnroso3HbI KapTOH W3 INEPBUYHBIX BOJIOKOH, IBYX-
Ne2 CJIOIfHOE MEJIOBaHHUE JIUIICBOM CTOPOHBI, 000pOT — OTOE-
JIEHHast EeJUTI0N03a iBeTa «Manuna». [Inornocts 250 r/m?

Marepuan | Llennrono3Hbli KapTOH M3 INEPBUYHBIX BOJIOKOH, IBYX-

Ne3 CJIOMHOE MEJIOBaHUE JIMIIEBOM CTOPOHBI, OIHOCIOHHOE Me-
JoBaHHE 000poTa. BBICOKHI MPOTICHT OeM3HBI TUIEBON H
oGopotHoi ctoposbl. ITmotHOCTH 230 /M2

Matepuan | KapToH ¢ BOASHBIMHU 3HAKaMH M 0€3 HUX, 0€3 THCHeHUS I
No4 NIeYaTH NPEeICTaBUTEIbCKOM MPOLYKINH, CEPTU-(DUKATOB
peKITaMHBIX u3manuif. [ImotHOCTE 260 T/M?

Marepuan | KapTOH C BOASHBIMHM 3HAKaMH M 03 HHUX, C THCHEHHEM
Ne5 «JIE€H» JUIs eYaTy MpeICTaBUTENbCKON NPOLYyKIUH, CEPTH-
(UKaTOB M peKIaMHBIX u3Manuil. [ImoTHOCTH 260 T/M?

Marepuan | KapTOH C BOASHBIMH 3HaKaMH U 0€3 HUX, C THCHEHHEM «MO-
Ne6 JIOTOK» JJIsl TIe4aTH MPEICTaBUTENbCKOW MPOTYKIUH, CEp-
TH(UKATOB U PeKIaMHBIX U3naHuii. [InotHoCTh 260 /M

Jlist OIIEHKM KavecTBa LBETOMEPeaun M ¢ 3aBUCHMOCTH OT [OKa3aTe-
et penbeda moBepXHOCTHOTO CIIOS 3aIeYaThIBAEMOT0 MaTepraia ObLUTH UC-
CJIE/IOBAHBI CJIE/IYIOIIHE XapAKTEPUCTUKU:

- MHKpPOTEOMETpPHS ITOBEPXHOCTH;

- [[BETOBBIC XapPAKTEPUCTUKU OTTUCKOB BOCIIPOU3BEACHHBIX HA HCCIIE-
JIyeMbIX MaTepHaax.

MeTos0oM HCCIEeI0BAaHKUS MHKPOTE€OMETPUU MOBEPXHOCTHOIO CIIOS Ma-
Tepualia MOCIyKUIT MeTo]| OECKOHTAKTHOM mpoduiiomMeTpun. MUkporeome-
TPHsL MOBEPXHOCTH OTPEEIIET «Pa3peliaollyo ClIOCOOHOCTh) MaTepua-
J1a: ee CrocoOHOCTh MepeaaBaTh 0e3 pa3pbIBOB U HCKAXKECHUH THHUHU, TOYKH
M UX KOMOWHAIINN.
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Jlig uccrnenoBaHusi MUKPOTEOMETPUHN MOBEPXHOCTU MPUMEHSUIIOCH Clie-
Jyltoniee 000opyIoBaHue:

- 3D- npodunomerp MICRO MEASURE 3D station;

JanHoe o0opyoBaHKe MTO3BOJISET UCCIEA0BATh MPOQHIIL ITOBEPXHOCTH
HCCIIelyeMbIX MarepualioB 0e3 pa3pylLIeHUs] €ro MOBEPXHOCTHOTO CJIOs,
KaK B Clly4ae MCIIO0JIb30BaHUsI KOHTaKTHOTO nipodrinorpada. Jlanuslie momy-
YEHHBIE B PE3YJIbTaTe 3KCIEPUMEHTOB MO3BOJISIOT, C TOYHOCTBIO IO COTBIX
JI0JIell MUKPOMETPOB OLEHUTH PO(HIb IIOBEPXHOCTHOTO CJIOS MarepHaa,
MOJIyYUTh KOJTHMUECTBEHHBIC XapaKTEPUCTUKHU LIEPOXOBATOCTH, a TaKXkKe He-
OJTHOPOAHOCTH Marepuana. HarmsHele TpexMepHble KapTHHBI HCCIexye-
MBIX YYaCTKOB IT03BOJIIIOT OLIEHUTH XapaKTep HEPOBHOCTEH.

JUig OoLleHKH LBEeTONEepeaady UCCIEAYEMbIX YIAaKOBOYHBIX MaTepHaJIOB,
MIPUMEHSIIICS. METO]] CIIEKTPO(OTOMEPHH B OTPA’KEHHOM CBETE.

Hcnone3oBanHOE 000pyAOBaHHKE!

- ocerHast neyarHast MaiHa Speedmaster SM-102;

- IIKaJa JUIg OLIEHKU [BETOBOTO OXBATa;

- criektpooromerp GretagMacbeth SpectroEye.

Jist TaHHBIX HCCIICIOBAHUM OBUIM NPOM3BE/IEHBI, METOJOM O(CETHOU
re4aTH, OTTUCKH, COJEpIKalllue IIKAJbl, U1 MOCTPOCHUS Tel I[BETOBOTO
OXBaTa Ie4aTHOW cucTeMbl (odceTHas redarHas ManinHa, oceTHbIE Kpa-
CKH, HCCIIelyeMble MaTepHabl).

JU11 KOTMYEeCTBEHHOW OIICHKH IIBETONEpefaul OMPEeAEIsUIM LBETOBHIE
XapaKTEePUCTHKH OTTUCKOB C IOMOIIBIO CIIEKTPO(OTOMETpa B OTPasKEHHOM
cgere, [Ipu crangapTHOM HcTOUHMKE OcBelieHus D65. BocnpousseneHHbIe
KOHTPOJIbHBIE HIKAJIBI COJIEPKAT BECh JMAIa30H OTTEHKOB LBETOB CIIOCO0-
HBIX K Bocnpou3BeaeHuto. [Ipu nmomomm crniekrpodoromerpa ObLIM Hpoje-
JaHbl U3MepeHus koopanHar L*a*b*. [ToctpoeHne Tena 1BETOBOTO OXBara
SIBJIIETCSI OCHOBHBIM 3TallOM B OIICHKE I[BETONEPEAauYU HCIOJIb3YeMOro 3a-
reJaTbIBa€MoOro marepuaia. Ero nocrpoeHnune Beercs ¢ IOMOIIbI0 BOCIPO-
M3BEJICHUS Ha MaTepHaie IIKajIbl IIBETOBOIO OXBATa MEYaTHOW CUCTEMBI.

[Tpu nmomouu criektpodoromMeTpa, pabOTAIOLIETO B OTPAKEHHOM CBETE,
CHUMAIOTCS 3HAUEHUs KOOPAMHAT LIBETa CO HIKaybl. V3MepeHue IBETOBBIX
KOOp/MHAT JIaeT BO3MOYKHOCTH IIOCTPOUTh OOBEMHOE TEJIO B TPEXMEPHOM
MIPOCTPAHCTBE M Ha OCHOBaHUU ero (Gopmbl 1 00beMa, AaeT BO3MOXKHOCTh
OLIGHUTH LIBETONEpeauy MaTepuana, Kak B CHJIBHBIX CBETaX, TaK U B INIy-
OOKMX TEHSX, BCEX OTTEHKOB LIBETOB. J[JIsl HAarIsIHOW OLIGHKH M CpaBHe-
HUS LBETOIIEpeayr ynoOHee BCEro paccMarpuBaTh CEUCHHUS ITOJyYEHHOTO
TeNna MIOCKOCTSIMU mapayiensHeiMu XoY, XoZ, YoZ. IlocTtpoeHue Tena B
TPEXMEPHOM IPOCTPAHCTBE OCYILECTBISIETCA C IOMOLIbI MPOrpaMMbl
3 DSMAX, koTopasi 0O3BOJISIET HAIAIHO MIPOJEMOHCTPUPOBATD TEJIO LIBE-
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TOBOTO OXBaTa, CJIe/IaTh IPEIBAPUTEIbHBIC BHIBOBI 10 CTEIICHHU [IBETOIIEpE-
Jla4uu MaTepuaia, a TakKe paccMaTpuBaTh JaHHOE TEJIO B pa3pese.

Juist uceaeoBaHus MUKPOTEOMETPHH Opajiuch 00pasiibl yIIAKOBOYHBIX
KapTOHOB C Pa3IMYHON TEKCTYpOW ITOBEPXHOCTH, a TaK >K€ Pa3IM4HOU
CTPYKTYpOIl IIOBEPXHOCTHOTIO CJIOS, 3apyOEKHOI0 M OTEUECTBEHHOIO IIPO-
U3BOACTBA.

Pesynbrarel Mccie0BaHUS MUKPOI€OMETPHUH ITOBEPXHOCTHOTO CIIOS
UCCIEAYyeMbIX 00pa3loB IO3BOJIIM CHENATh BBIBOA O Oosiee Pa3BUTOH
MHKPOCTPYKTYpe 00pa3L0B HEMEJIOBAHHBIX KAPTOHOB M 00pa3LoB Oe3 10o-
HIOJIHUTENIBHOH 00pabOTKH MOBEPXHOCTHOro cios. Takxke Obl1a oLeHEHa
HEO/IHOPOIHOCTh ITOBEPXHOCTHOTO Cllosl. Pa3Meps! MUKOB M BIAJMH HA I10-
BepxHOCTH Marepuaia (puc.l). Pesynbrarsl npejcrasieHsl B Tabnuie 2.

OObeMbl MaTepualia 1 00beMBI ITyCTOT OBUIH arpOKCHMUPOBAHUEM 10~
BEPXHOCTHOIO CJI0S MaTepUaioB [0 Napauleleluiea, BEICOTOH KOTOpOoro
SBJIAJIOCH PACCTOSIHUE OT JHA CaMOH IIyOOKol BIIaJUHBI Ha MaTepuaie 10
CaMoro BBICOKOTO IIMKa Ha HCCIEIYeMOM ydacTke (puc.2 ).

Puc.1 Tpexmeproe uzobpasicenue MUKponpo@puiia NOBEPXHOCIMHO20 ClOS UCCLedye-
Moeo mamepuana (mamepuan Ne 1)

Tabnuya 2

50 | s | Ry | Vi | Vo |
1 0,529 3,26 3,326 2,807 0,542312
2 0,444 3,01 3,845 2,283 0,627448
3 0,411 2,83 6,31 5,02 0,556929
4 2,38 18,6 17,896 10,92 0,621044
5 2,16 13,4 10,46 14,12 0,425549
6 2,59 16,8 11,07 9,96 0,526391
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Puc.2 Jluneiinvie pazmepvl Hepo8HOCMEU NOBEPXHOCHHO20 CLOSI UCCTIE0YEMbIX
mamepuanoe (Mamepuan Ne3)

[Tpu nomomm npoduiorpada ObIM paccUUTaHbl 3HAUCHHS 3aHSTHIC, B
ITOM y4acTke 00beMa, MaTepHaIoM U 00beM IIyCTOT.

Bennunna k — ko3 duUIMEHT OHOPOAHOCTH MarepHaia IoJyYeHHBIH
OTHOILIEHHEM 00beMa MaTepualia K 001eMy 00beMy HOBEPXHOCTHOTO CIIOS:

K: VMa‘repuaﬂa / V06Lu

JlaHHBIC BEJIMYMHA B COBOKYITHOCTH C BEJIMYMHON Ra 1mo3BOSIOT 00BCK-
THUBHO OLIEHUTh MUKPO- U MaKpOCTPYKTYpY MOBEPXHOCTHOIO ciios. UTo Ha
MPSIMYIO TTIOMOXKET OIICHUTH CTCIICHb BIUSHUS peibe(a Ha [BETONCPEAaTY
KOHEYHOTO OTTHCKA. Tak Kak, MMEHHO MOBEPXHOCTHBIN CJIOM y4yacTBYeT B
CONPUKOCHOBEHUU C KPACKOW IIPH MEYaTH.

JLJist OLIEHKH I[BETOIIEPEIaYH YITAKOBOYHBIX KAPTOHOB OBLIH B3STHI TC KE
Mapku KapToHOB. C MOMOIIBIO IIIKAJI OIICHKH I[IBETOBOI'O OXBara, OBUIH ClIc-
JIAHBI OTTUCKU METOJIOM O()CETHOU IeYaTh Ha MCCIICYEMbIX MapKaX yITaKo-
BOUYHBIX KapTOHOB. [Ipu momormwm crekrpodoTomerpa ObUIH MPOU3BEICHBI
HU3MEpPEHUs KOOPJIMHAT 1IBETa BCEX OTTEHKOB I[BETOB Ha OTTUCKE. [TocTpoen-
HOC B PE3YJbTATE TEJIO IBETOBOTO OXBara (PHUC.3) CUCTEMBI ITEUaTH O3BOJISI-
€T HaM OLICHUTH [IBETOBOCIPOM3BEICHNE HCCIIEyEeMbIX HAMU MaTepHAJIOB.
J1st cpaBHEHMS LIBETOIIEpEIaul MaTEPHAJIOB BOCIIOJIb3YEMCSl HHTErPajbHbIM
MOKa3areeM OILIEHKHU IIBETOBOTO 0xBaTa. JlaHHBI MoKa3aTelb NpeCcTaBiIsieT
co0oii pacuer oObeMa JaHHOTO Tella oxBaTa. Pesynbrarel pacuetoB UITOLIO
MpeCTaBIICHBI B Ta0muIe 3. B ceueHuu Terna mioCKOCTSIMH MapaiieIbHIMU
IJIOCKOCTH X0Y HaxXOMUTCs (Urypa IOk, KOTOPO MOYXKHO OXapaKTe-
pHY30BaTh LIBETOBOI OXBAT MpPH OIPEAEICHHON SIPKOCTU BOCIPOU3BOAMMO-
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ro u3obpaxenus (puc. 4). Taxxke [uis Ooyiee HAIVISIIHOTO MPEACTABICHUS O
TeJIe IIBETOBOTO OXBaTa MPECTAaBIICHA ITPOCKIIUS €0 CBETIION YacTU Ha TIIO0-
ckocth XoY (puc. 5). [laHHas IpOCKIUS MOKA3bIBACT, UTO I[BETOBOW OXBAT
MpY TPUOIMKCHUHM K BBICOKHM CBETaM, KaK U TIIyOOKHM TCHSIM, 3aMETHO
MajaeT U CHIKACTCS CIICKTP BOCIPOU3BOJUMBIX OTTCHKOB I[BETOB.

Tabnuya 3

Ne o6pasma R, ,MkM UTIIOLIO, en.
1 0,529 91362,683
2 0,444 91967,354
3 0,411 119199,279
4 2,38 80798,342
5 2,16 80663,097
6 2,59 86379,678

I/ICXOI[SI 13 NOJYYCHHBIX SKCICPUMCEHTAJIbHBIX JaHHBIX O Ka4€CTBC IBETO-
nepeaayu UCCICAyCMbIX YIIAKOBOYHBIX MATCPUAJIOB, MOXHO CACJIaTh BbIBOJ
O 3HAYMMOCTH IMOBCPXHOCTHBIX CTPYKTYPHBIX XapaKTCPUCTUK MaTcpHaia
B BOCHPOM3BCACHUHN BCCTO CIICKTPA OTTCHKOB LBETOB. Taxxke TOJTYYCHHBIC
JAaHHBIC ITO3BOJIAIOT CACJIAaTh BBIBOI O pa3anH0171 MHTCHCHUBHOCTH IIBCTOIIC-
peaain Kpacsamnux KOMIIOHCHTOB KPACOK PA3JIMYHOTO MTPOU3BOACTBA.

* 60 ™
4 RN

Puc. 3 Teno ysemosozo oxeama 6 ceuenuu npu L=80 (mamepuan Ne6)
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Puc. 4 Teno yeemosoeo oxeama 6 ceuernuu npu L=30 (mamepuan Ne6)

Puc. 5 Ilpoexyus mena yeemogozo oxeama npu L om 50 do 100 na niockocmo
XoY(mamepuan Ne 4)

BoiBoabI:

IIpoBenensl uccnenoBaHUs MHKPOT€OMETPHUU IMOBEPXHOCTHOIO CIJIOS
YIaKOBOYHBIX KAPTOHOB PA3IMUHBIX MapOK.

ITomyueHns! 3HaYeHHs IIEPOXOBATOCTU MaTepuaa, Ha OCHOBAHHUU JIaH-
HBIX 00bEeMa MaTepHaja W IMyCTOT MOBEPXHOCTHOTO CJIOSI MMOCYUTAH KOd(-
(UIMEHT OJHOPOJHOCTH HOKPBITHS.

[Tomyuennsle B pesyinbTare psjga U3MEPEHUIl 3HAYCHMs IOKa3aTeneil
MHUKPONPO(WIT ¥ MHUKPOTEOMETPHU TTOBEPXHOCTHOTO CIIOSI UCCIEIYEMbIX
YIaKOBOYHBIX KapPTOHOB, a TAK)KE M3MEPEHHH [[BETOBBIX KoopauHat L*a*b*
MOJTYYEHHBIX Ha 3THUX MarepuasiaX, MO3BOJSIOT OIEHUTHh KaueCTBO OTTH-
CKOB, KaU€CTBO LIBETOIIEPEadl OTHOCUTEIBHO CTPYKTYPbI TOBEPXHOCTHOIO
CII0s.

AHanu3upys 1aHHbIE, TIOJTyYSHHBIE B PE3yJIbTaTe SKCIIEPUMEHTOB U IIPO-
BEJICHHBIX M3MEpPEHHH, HAOIIONAETCSl NMPSIMOIPOIIOPIMOHAIbHAS 3aBUCH-
MOCTb MEXAy MOKAa3aTeNIIMU CTPYKTYpPbl MaTepuaya U I0Ka3aTeNs MU 1IBe-
ToNepenayn NPUMEHEHHON 1eYaTHOW CUCTEMBI.
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NMCCNEAOBAHUE BJINMAHNA UHTUBUPOBAHUA
KUCNorPoOAA HA ®OPMUPOBAHUE NEYATAIOLLIAX
SJIEMEHTOB OJIEKCOTPAOCKUX OOTOMOJIMMEPHbIX
NEYATHbIX OOPM

KapTtaweésa O.A., MockoBcknii rocyfapcTBeHHbI yHIBEPCUTET NeyaT
Kocaués A.C., OTpy6sHHMKOB P.B., komnanus DuPont

Ludpoast TeXHOIOTUS U3TOTOBJICHUS (QIieKcorpad)CKuX rnevaTHsix Gopm
[1], peanu3yeTcs myTeM MEPBUYHOMN JTa3epHOM 3aMKUCH NU300paKeHUs HA Ma-
COYHBIN CJI0M (POPMHOIT TIIACTHHBI C OCIEAYIOINM MTOTY4YeHUEM TIeYaTHO
(hopMBI 110 aHAJIOTOBOM TexHoJoruu (puc.1).

- =
=L _

1 2 o 4

Puc. 1. Obopyoosanue 015 useomosnenus (prekcozpadcKux neuamHuvix opm.
1 — KomnvlomepHas cmanyus 0N OCyujecmeieHus 0onedamnol N0020MoGKuU,;
2 — ycmpoucmeo 3anucu Ha MAcouHwlll C1oU,
3 — ycmpoucmeo 0151 IKCHOHUPOBAHUA U 0OPAOOMKU NO AHAL02080U MEXHOIO02UU,
4 — npoyeccop 0z yoanenus He3anoIUMepuU308aHHO20 COA.

Omna obecrieunBaeT BOCIIPOU3BEICHUE METIKUX JIeTanel n300pakeHus, B
TOM YHCJIE «BBIBOPOTKOWY, IUIaBHBII Iepexos 0e3 XapakTepHoro s (iek-
corpa¢um OoOpBIBa Ipalalliil B CBETaX, BEICOKYIO MOBTOPSEMOCTb IIPU H3-
TOTOBJICHHU KOMILIEKTa (h)OPM, TakKe Majoe PaCTHCKHBAHHE IeYaTarolIuX
SIIEMEHTOB IIPH MeJaTH (pHc.2) U, Kak CIEICTBUE, BOSMOKHOCTb 00BeTNHE-
HUS Ha OTHOW MeYaTHOH GopMe pacTPOBBIX U MITPUXOBBIX 3JIEMEHTOB [2].
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Puc. 2. Cpasnenue mononepedauu npu newamu
€ UCNONb308aHUEM KOnUuposanus ¢ pomogopm (1) u no yugposoi
Macounou mexuonocuu (2)

Bce 5T0 cBsI3aHO ¢ MOIy4eHUEM Ha (popMe ONTHMAIBHOTO TPOQUIIs Ie-
YaTaOMIMX SIIEMEHTOB, BBICOTA U KPYTHU3HA TPaHEH KOTOPBIX CYIIECTBEHHO
OTIMYAIOTCS OT KOH(QUTYpAIUHU IEMEHTOB, ¢(HOPMUPOBAHHBIX Ha (opme,
MOTYYCHHOH 110 aHAIOTOBOM TEXHOJIOTHHU C UCIOIb30BAHHEM KOITHPOBAHHS

¢ porodopm (puc.3).

Puc. 3. Muxpoghomoepaghuu nevamarowux snemenmos 6 ceemax, nouy-
YEHHBLX NPU U320MOBTIeHUU YopM KOnuposanuem ¢ pomoghopm (a) u no yugposoil
Macounou mexuono2uu (0)

Bce mepeunciieHHBIC BBINIC YAYYIICHUS KauyecTBA OOJBIIMHCTBO HC-
CJIe/IOBaTeNCi CBA3BIBAIOT C MWHTHOMPYIOIIUM BO3CHCTBAEM KHCIOPOAA B
nporecce GOTOMOTUMEPU3AIIUH CII0s IPU U3TOTOBICHUH ()OTOTIOIMMEPHBIX
(iekcorpadckux meyaTHeIX GOpM Mo MU(POBOH MACOUYHON TEXHOJIOTHH [3-
6]. B uactHOCTH, B paboTe [3] aBTOp YTBEPKIACT, UTO XUMHUCCKAS PCAKIIUS,
0003HaYCHHAS KaK KUCIIOPOIHBIHN 3(p(EKT, N3BECTHBIN TaK:Ke, KAK HHTUOUPO-
BaHUE, 3HAYUTEIBHO BIUSICT Ha (POPMUPOBAHUC M300PAKCHHS HA ITEUATHON
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¢bopme. Koneunsrit 3ddext Takoil peakiuu 00yCIOBICH B3aUMOJICHCTBUEM
C KHCJIOPOJIOM CBOOOIHBIX PaJHMKaJIOB, 00pa30BaBIIMXCS O] JCHCTBHEM
W3Ty4eHUs! B pe3yibrare pacnajaa (oronmHHIMaropa. DTO MPUBOAUT K 3a-
MeJUIeHUI0 (POTONOIMMEPU3AMH MM 00pa30BaHMIO CLIMBOK IMOJIMMEpa U
CIOCOOCTBYET yMEHBILICHHIO II€YaTaloUIMX dJIEMEHTOB 10 pa3mepy. llpu
9TOM (opma ITHX AIEMEHTOB XapaKTepU3yeTcsl HaJIUu4HeM OoJiee KpyToro
OIOPHOro OCHOBaHUs (puc.3, 0) B OTIMYME OT eYaTaroIuX 3JIeMEHTOB, 0~
JIy4eHHBIX B OTCYTCTBHU KHCJIOPOJa B aHAJIOTOBOM TEXHOJIOTHMH KOIIMPOBa-
HUeM ¢ GpoTohopMBI IPH MPUMEHEHUH Bakyyma (puc.3, a).

[Monyuenue daekcorpadckux neyarHsix Gopm no nudpoBoii MacouHON
TEXHOJIOTUH C NMPO(QUIIEM IeyaTaronX JIeMEHTOB, [T0OKa3aHHOM Ha pHc.3,
0, sIBJISIETCSl YCTAHOBJICHHBIM (DaKTOM, U UMEHHO Onarozjaps aTomy (Gaxty
3HAUUTEIBHO PAaCUIMPSIETCs] 00IACTh MPUMEHEHUS YKa3aHHOW TEXHOJIOTHH.
OnHako Mccie0BaHuH, OATBEPIKIAIOIINX, YTO MIMEHHO KHUCIIOPOIHOE HH-
rubupoBanue obecrieunBaeT (GopMUpoOBaHHE MPOQUIS TEYaTaIOUUX dJe-
MEHTOB Ha (iekcorpa)CKuX rnevarHeIX GopMax, MOITy4EeHHBIX 110 TH(POBOH
MacOYHOH TEXHOJIOTUH, IPAKTHYECKH HE IPOBOIUTCS. B CBsI3M € 3THM Bech-
Ma UHTEPECHOU sBisieTcss padora [7], MOCBAIICHHAS W3YyUYCHUIO BIIASHUS
TEXHOJIOTMYECKUX (DAKTOPOB M PEKHUMOB MU3TOTOBJICHUS GOPM, MPSIMO WIN
KOCBEHHO CBSI3aHHBIX C BO3MO)KHOCTBIO MPOSIBJICHUS ITPU IKCIIOHUPOBAHUU
s¢dexroB unruOuposanus. K Hum ornocsitest (cM. puc. 4-8), Harpumep,
TUI (OPMHOMN TUIACTUHBI, HOPSJIOK MPOBEJCHUS OIEepalnii N3rOTOBICHHUS
(hopM (OCHOBHOTO 3KCITIOHMPOBAHUS U IKCIIOHUPOBAHUSI 00OPOTHOM CTOPO-
HBI IUTACTHHBI), MHTEHCUBHOCTD U3JIyY€HHs, BPEMsI OCHOBHOT'O SKCIIOHHPO-
BaHUsI, TIPOAOJDKUTENILHOCTh HHTEPBaa MEX/y 3aIMChI0 M300paKeHus Ha
MacOUHBIH CJIOW W OCHOBHBIM 3KCHOHUpoBaHWEeM. [lonydeHHBIE B pamKax
paboThI pe3ysbTaThl HE TOJIBKO MO3BOJISIIOT OLICHUTH BIMSIHUE UCCIIEIyEMBbIX
rapaMeTpoB Ha Ka4ecTBO MEYaTHHIX GopM (B 3TOM ee OoJblIast MpaKTHie-
CKasi LICHHOCTD), HO U CJIeJIaTh Psijl CYIIECTBEHHBIX BHIBOIOB!

* TP UCIIOJB30BAaHUM PA3IMYHBIX THUIIOB (POPMHBIX IJIaCTHH (pHC. 4)
YMEHBILICHHE Pa3MEPOB TIEUATAIONINX AIIEMEHTOB Ha GopMax MposiB-
JSIeTCsl B pa3HOM CTETeHH;

* yYMCHBUICHHE pa3MEpOB MEYATAIOMIUX JJIEMEHTOB MPOHMCXOAMUT Ha
CTaJMM OCHOBHOT'O HKCIIOHWPOBAHMS, IPH 3TOM MHTEPBaJ BPEMEHU
MEX/1y 3aIMChIO HA MACOYHBIN CJIOH U OCHOBHBIM SKCIIOHMPOBAaHHEM
HE OKasbIBaeT BIMSHHUS Ha rporecc (puc.5). ITo NOATBEPXKIAIOT U
paHee mpuBelCHHbBIC B paboTe [8] uccienoBanmus;

*  W3MEHEHHE MHTEHCHBHOCTH M3JIYy4YEHUS ITPH OCHOBHOM DKCIIOHHUPO-
BaHMU OKAa3bIBA€T CYIIECTBEHHOE BIHMSHHE HAa YMEHBIICHHE pa3Me-
POB IeyaTaroux 3J1eMeHTOB (puc.6);
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* yYBEIMYECHHE BPEMEHU OCHOBHOTO HKCIIOHUPOBAHUSI HE MPUBOAMUT K
YBEJIMYECHUIO Pa3MEPOB MEYATAIOIINX AIEMEHTOB (pHC.7), UTO TaKKe
MTOJITBEPIKICHO PE3yNIBTaTAMU UCCIICIOBAaHUSIMH, HAPUMEpP B paboTe
[9;

*  HM3MEHEHHE MOPsiIKa MPOBEEHUS ONepalii 0CHOBHOTO SKCIIOHUPO-
BaHUS M DKCIIOHUPOBAHMS 00OPOTHOM CTOPOHBI IIACTHHEI (pUC.8) HEe
MPUBOJIUT K U3MEHEHHIO Pa3MEPOB MEUaTAIONINX 2JIEMEHTOB;

Ecnmu mpuHSATH 32 akCMOMY, YTO YMEHBIIECHHE Pa3MepOB IEedaTaroIINX
9JIEMEHTOB JICHCTBUTENILHO CBSI3aHO UCKIIIOUYUTEIHHO C POLIECCOM MHIHOU-
pOBaHMsI, TO MOJy4eHHBIE B pabore [7] pe3yibTarsl SBISIOTCS TOMY ITOJ-
TBepxkIeHreM. OJHAKO, MOCKOIBKY AP (EKThl HHrHONPOBAHMUS TPOSIBIISIFOTCS
IIPY SKCIIOHUPOBAHUH B BO3AYIIHON Cpeiie, TO AJISl BBISIBICHUS MEXaHH3Ma
00pazoBaHusl MeyaTaroliuX 3IEMEHTOB MPEACTABISICT HHTEPEC, B TOM YHC-
JIe Hay4HbIH, N3Yy4YHUTh Ipoliecc UX (OPMUPOBAHUS HA CTAJAUU OCHOBHOTO
9KCIIOHMPOBAHMS: Ha BO3JYyXE, B CPeie KUCIOPO/a, a TAKKe B OTCYTCTBHU
KHCIIOpO/ia, HallpuMep, B BaKyyMe, B BOJIE, B CpEJ/ie a30Ta U T.1I.

[IpoBenenne Takux uccienoBaHni TpedyeT pa3paboTKK U CO3MaHUsI IKC-
MIEPUMEHTAIHOW yYCTaHOBKH, MO3BOJISIOIICH OCYIIECTBIATH MOy WA
OTBOJ 'a30B, CO CIICIMAJIbHBIM MPUCIIOCOOJICHNEM, N30IUPYIOIIUM JKCIIO-
HUPYEMYIO IUIACTHHY OT BHEIIHEH cpelbl M IPOITyCKAIOMIUM H3IIyueHHE
TpeOyeMoro Juara3oHa JJIHH BOJIH.
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AHAJIN3 MOPOOJTIOTM NOBEPXHOCTHU
TEPMOYYBCTBUTEJIbHOW NJIACTUHbI U
U3roTOBNEHHON HA HEV MEYATHOW ®OPMbI

KapTaweBa O.A., MockoBckuii rocyiapcTBeHHbI yHUBEPCUTET NeyaTy
Mapranasuutoc 0., KayHacckuit TexHonoruuecknin yHnsepcutet
Caek [1., KayHacckas konnerus

AHHOTaumA

B paHHO paboTe oueHeHa mopdonorua MOBEPXHOCTU TEPMOYYBCTBU-
TeslbHOW «b6ecrnpoueccHon» GOPMHOIN MAACTUHBI U MOSYYEHHOW Ha HeW
neyatHon ¢opmbl. MccneposaHna MNPOBOAWMAUCH C  UCMOMb30BaHWEM
aTOMHO-CMIOBOrO MUKPOCKOMa, NMO3BOJIAIOLEr0 U3MEPATb CTPYKTYPY MU-
KPOHEPOBHOCTEN MOBEPXHOCTEN.

[Inpoko pexsiaMHpyeMble B TEUCHHE ITOCIEAHUX HECKOJIbKUX JIET Tep-
MOYYBCTBHUTENIbHBIE (DOPMHBIE IUIACTHHBI, HE TPEOYIOIIHE MOCIE AKCIIO-
HUPOBaHUSI 00pabOTKM B XMMHYECKHX PacTBOpax, IIOCTEIICHHO HAYWHAIOT
BHE/IPSITHCS. B TIPOM3BOACTBO O(CETHHIX neyaTHbIX GopMm. OHM obnanaror
SIBHBIMHU TIPEUMYIIIECTBAMH, CPE/IN KOTOPBIX CIIEAYeT BhIACHUTh [1]:

* abCOMIOTHYIO OMHAPHOCTH ITpoIiecca;

® €ro NPOCTOTY U CTaOMIIBHOCTH;

* MEHBIIYIO BEPOSTHOCTh BOSHUKHOBEHUS COOEB M OMMOOK IPH H3r0-

TOBJIEHUH (opMm;

* MeEHbIIIee KOJIMYECTBO ITAINOB ISl KOHTPOJI,

a TakXe Jpyrue JIOCTOMHCTBA, CBS3aHHBIE C OTCYTCTBHEM PAcXo/0B Ha
XMMUKATHI ¥ C COKpAIleHHeM BPEMEHHU Ha TEXHUYECKOe 00CIy)KuBanue 000-
PYIOBaHHUS.

«becriporieccHpiey TUIACTHHBI B HACTOSIIIEE BpEMsl BBIIYCKAIOT BCE
OCHOBHBIE Ipou3BoauTenu GopmHbIXx mractuH: Agfa, Kodak, Fuji Film,
Presstek u npyrue [2].

Juckyccust 0 IepCIIeKTUBHOCTH «OECHPOLECCHBIX» (DPOPMHBIX IIIIACTHH
He ocadeBaeT, OJHAKO MMPOM3BOMUTENHN IUTACTHH MPOJOIDKAIOT HAPALINBATh
MX BBIITYCK U IIPEUIaraloT Bce HOBBIE THUIIBI TAKUX Mu1acTuH [2]. O6 3TOM cBH-
JETeIhCTBYIOT IyOnmuKkammu mociie BeictaBku DRUPA-2008 [3], Ha koTopoit
TIPE/ICTaBIICHBI COBPEMEHHBIE TUIIBI «OeCTIPOIIECCHBIX)» (DOPMHBIX TUIACTHH.

OnHako, KOJMYECTBO paboOT, MOCBSIIEHHBIX HM3yUeHHIO «Oecrpolecc-
HBIX» (DOPMHBIX ITACTHH HeBeNnKo. Cpey HUX MOXKHO BBIJICIHUT CIIETYIO-
mue: paboTa [4], B KOTOpOH c/ieaHa IONbITKA KiacCH(UKaluN TaKHUX IIa-
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CTHH; UCTOPUM BO3HUKHOBEHHUS U MEPCIEKTUBAM IPUMEHEHMs MOCBSIEHa
pabota [5]; omyOirKoBaHO Takxke psit padboT [6, 7], B KOTOPBIX OICHUBAOTCS
TEXHOJIOTHYECKHE BO3MOXKHOCTU OTAEIBHBIX THUIIOB IIaCTUH. Beero 3toro
SIBHO HEJIOCTATOYHO JUISl IOHMMaHUsl MEXaHU3Ma JOCTHIKEHUSI CTaOMIIbHO-
CTH Ka4ecTBa U CBS3aHHOTO C HEl yCTOWYMBOrO 1MoBeeHust popM B nporec-
ce MevaTaHus, 0 4eM 3asIBJIIETCS B peKJIaMHBIX NTpocIeKTax. J[enxo B ToM, uTo
OOJIBIIMHCTBO «OECIPOLECCHBIX) MIACTHH JINOO HE MOAJAI0TCS HAACKHOMY
WHCTPYMEHTAJILHOMY KOHTPOJIIO KauecTBa Ha CTaJANU (DOPMHBIX IPOLIECCOB,
00 OH 3aTPyJHEH M3-3a HM3KOTO KOHTPACTa IMOJYYEHHOIO Ha IeyaTHBIX
(dopmax n3zo0paxkeHus. B cBs3M ¢ 3TUM, NPEACTABISIOT ONPECICHHBINA HH-
Tepec MCCIIe0BaHMs, O3BOJISIOIINE OLCHUTh CTPYKTYpy (opmbl, B yact-
HOCTH, MOP(OJIOTHIO €€ TIOBEPXHOCTH.

[IpencraBienubple B HacTOsIIEH paboTe NCCIIeOBaHUS TIPOBOMIIUCH Ha
TEepPMOYYBCTBUTENbHOM (hopmHOI TuiacTuHe Azura (hupmblr Agfa). Jlannas
«OecrporeccHasy IIacTUHA U3roTaBiauBaeTcs o rexnoioruu Thermo Fuse
U MPHUHAUIEKUT K MEPBOMY MOKOJIECHUIO MJIACTUH TAaKoro Tuma. M3BecTHO
[8], uTo dopmupoBaHUE M300paKEHUS HA MJIACTHHAX OCYIICCTBIIICTCS IO
HETraTHBHOMY IPHHIMITY — TEPMOILIACTHYHBIC YAaCTHIbI YyBCTBHUTEIBHOTO
cinost o aedictBueM MK-u3nydeHus pacniaBisioTcs, COEIUHSIOTCS APYT
C JPYrOM M 3aKpeIuIsioTCsS Ha ajJIOMUHHEBOH mojuioxkke. Takum oOpasom
(opMHUpYIOTCSl TeYaTarollie 3JIEMEHTHI; MPOOeNbHbIE 3JIEMEHTHl Ha TO-
BEPXHOCTH TMAPOQUIBHON MOMJIOKKH 00pa3yloTCsl 1Mociie yaaJleHHs HedK-
CIIOHUPOBAHHOI'O CJIOSI C MOMOIIBI0 HArPEeTOro F'yMMHUPYIOIEro pacTBOpa.
W3 BbllIeCKa3aHHOTO OCTAETCSl HE COBCEM IOHSATHBIM, KaK IPU TaKOM Me-
XaHu3Me (GOPMHUPOBAHUSI IEYATAIONINX DJIEMEHTOB 00ECIIEUNBAETCSI BBICO-
Kasl THpaKeCToMKoCcTh hopm, nocturaromasi 100 ThIC. OTTUCKOB, TO €CTh 3a
CueT 4yero oOecreunBaeTcs ajare3us ciios. Pa3o0dparbcst B 3TOM U MTO3BOJISIET
aHau3 MOP(OJIOrHK MOBEPXHOCTH MCXOAHOW (DOPMHOM IIIACTHHEI U TOJY-
YeHHOU Ha Hell neyatHo# Gopmbl. Mopdoorus MoBepXHOCTH OLIEHUBAIACh
C MOMOIIBIO aTOMHO-cUIOBOro Mukpockona NT-206. IIpocTpaHcTBeHHBIIH
BH/JI UCCIIElyeMbIX IOBEpXHOCTEH moka3aH Ha puc. 1. [yig BO3MOXHOCTH
CPaBHEHHS HA STOM K€ PHCYHKE IPUBE/ICHBI TaK)Ke M300paKeHus TOBEpX-
HOCTH QJIIOMHUHMEBOW MOAJIOXKHA W Ne4aTHOH (OPMBI, MOJTY4YEHHOH mocie
HarpeBaHus cnos mpu Temmneparype 170°C B reuenue 3 MUHYT (110 pacueTaM
9TO KOJIMYECTBO TEIJIa aHAJIOTUYHO HArPEBAHUIO CIOS MPU JEHCTBUU U3ITY-
yeHus1). Ha kaxxaom ¢parmMente puc. | JOMOMHUTENBHO NPUBEACHA IIKaJa,
MI03BOJISAIONIAs OLIEHUTh I'PAJIUEHT U3MEHEHUS BBICOTHI HEPOBHOCTEH.

[To pesynbpraTaM OLIEHKH NOBEPXHOCTEH ObUIN 3a()MKCHPOBAHbI X IPO-
¢unorpammel (puc. 2), XapakTepHu3ylollue U3MEHEHHE BBICOTHI MHUKpPOHE-
poBHOCTEH (B HAaHOMETpax) oOpa3ua AIHMHOH 16 MUKPOMETPOB.
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Ra: 1l06.6nm Rg: 133.Znm

B
Z,nm
Kilg.O0um T:l5.6um Z:724.0nm [Z2.2:1]
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0
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Puc. 1. [Ipocmpancmeennulil 610 ucciedyemvix n0GepXHOCMell:
a — antoMUHUEBoU NOOT0NCKYU, O — QOPMHOL NIACMUHBL, 8, 2 — NeYAMHOU opMbl
(8 — nOCILE SKCNOHUPOBAHUA 1A3EPOM, 2 — NOCILE HAZPEBAHUS)
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B nanpHeiiem 1o nojgy4eHHbIM MpoQHUIorpaMMaM OLIEHUBAINCH MaK-
CHMaJIbHblE 3HAY€HUs MUKpOHEpoBHOCTelH npoduis R, a Taxske paccuu-
THIBAJIUCh 3Ha4eHHMsA R — cpeanero apumeTHyeckoro OTKIOHEHHH IIpo-
(st MUKpOHEPOBHOCTEH. Pe3yibTarel OLIGHKHM M pacyeToB NPHUBEICHBI B

TabJuIe.

Tabnuya. Pe3ynomamol oyeHKu nogepxHocmeli

NeNe Uccnemyemast MOBEpXHOCTh R o R,
n/m HM HM
1. HOIJI0KKA 860 200
2 HEIKCIIOHUPOBAHHBIN IO 370 64,2
3. rieyatHast popma rocie SKCHOHHUPOBAHMUS 480 106
4 rieyarHast popma rocje HarpeBaHus 460 99,4

AHanu3 pe3ysbTaToB MOKa3bIBACT, YTO MPHU JTOCTATOYHO OOJBIION MaK-
CUMAaJILHOM BEICOTE MHKpOHepOBHOCTeﬂ MOBEPXHOCTHU IMOAJIOKKH 3HAUCHUE
napamMeTpa Ra 3HAYUTEILHO MEHBIIE. DTO YKa3bIBA€T HA TO, YTO HMCXOHAas
[IOBEPXHOCTH (IIOBEPXHOCTD TOJUIOKKH) UMEET OTHOCHUTENILHO HEBBICOKYIO
LIEPOXOBATOCTh, HO 3Ta IIEPOXOBATOCTh XapPaKTEPHU3YeTCsl 3HAYMTEIbHOU
HepaBHOMepHOCTHIO. [Tocie HaHeceHus! Ha TTOJUIOXKKY CJIOSI IEPOXOBATOCTh
MTOBEPXHOCTH CJIOSI CIVIAXKMBAETCSI, HO cama CTPYKTypa ITOBEPXHOCTH OT-
Ju4aeTcsi 0ojee CIOXKHON MUKporeomerpueit (cMm. puc. 2, 0). ITocme 3kc-
TIOHWPOBaHUs JIA3€PHBIM HU3TTYUYCHUEM MOp(bOJ'lOFI/ISI MOBEPXHOCTHU U3MEHA-
€TCd — MUKPOHCPOBHOCTU MOBEPXHOCTHU CJIOA YBCIMYHMBANOTCA, IIPU 3TOM
GurykTyauss MOp(GOJOTHH YMEHBIIIACTCS U CaM CJIOW CTaHOBHUTCS Ooliee
paBHOMEpHBIM (puc. 2, B). BO3MOXHO 3TO M 00eCneyrBaeT ero BBICOKYIO
anresuro K nojioxke. Becbma 6nuskue apyr k apyry sHadenus R wu R
[OBEPXHOCTEH IMe4aTHhIX (OPM IIOCIIE SKCIIOHMPOBAHMS M3IyYCHUEM U B
pe3ysbTaTe HarpeBaHus cios (puc. 2, B, T') yKa3bIBaeT Ha HICHTHYHOCTD BO3-
JIEUCTBUS.

Takum o0pa3om, NpoBeeHHbIE HCCiIeA0BaHNsT MOP(HOIOrUU TOBEPXHO-
CTH HC TOJIBKO MO3BOJIAIOT OUCHUTL CTPYKTYPY 10 SKCIIOHUPOBAHUS U ITOCJIE
€ro MpOBE/ICHHs, HO U JAI0T NPEJICTABICHNE O XapaKkTepe BO3JEHCTBUS U3-
JIYy4YCHU Ha TepMO‘inCTBHTeHLHbIﬁ CJION C 1ICJIbIO BBISIBJIICHUS MCEXaHU3Ma
nporecca.
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Abstract

Analysis of surface morfology of digital termosensitive offset plates and
printing forms

The article provides analysis of surface morfology on digital chemistry-free
printing plates Agfa Azura in various stages of producing. Article provides
the results of measuring unevenness of the aliuminium and latex surface
before and after the exposure and heating.
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CPABHUTEJIbHbIA AHANU3
CTPYKTYPHbIX MTAPAMETPOB CKAHEPOB
BAPABAHHOTIO U NMJIAHWWIETHOIO TUTA

MakeeBa T.A., EBceeB U.B.
MOCKOBCKVII7I rocynapCTBeHHbuh YHUBEPCUTET NeYvaTun

AHHOTaumA

B paHHOW cTaTbe paccMaTpuBaeTCA MPaKTUYeCcKoe NMpPUMEHEHNE MeTona
byHKLUUM Nepeaayun MogynaLmm Ans CPaBHEHUA CTPYKTYPHbIX MapaMeTpoB
CKaHepoB 6apabaHHOro 1 NnaHwWeTHOro Tuna. MpefnoXeH NPOrpPaMMmHbIii
MOAYNb ANA aBTOMATM3aLMN PacyeTHbIX MPOLIECCOB M NPefCTaBeHns pe-
3yNbTaTOB 3KCMEPUMEHTA B rpadrueckom pexnme.

[Tox kauecTBOM BOCITPOM3BEICHNS M300paKeHNSI TIOHUMAIOT HE TOJIBKO
KauecTBO IBETONepeady, TpaJalliOHHON Tepeayn, HO U KadecTBO BOC-
TIPOM3BE/ICHNS JIeTaJel — CTPYKTYPHbIE CBOMcTBa M300pakeHns. KauecTBo
OTIPEZICTISIETCS] TEOMETPUIECKOH TOYHOCTBIO M PE3KOCTBIO I'PAHMI] ITPUXO-
BBIX JieTasieil. B COBOKynmHOCTH reoMeTpruieckast TOUHOCTh, PE3KOCTh IPaHHMIT
MITPUXOBBIX JIETaJeH, a TAKXKe MX KOHTPACT OIPEAEISIIOT Ka4eCTBO BOCIIPO-
W3BEACHUS JeTalell — 4eTKOCTh n300paxkeHus. B mpormecce penponymupo-
BaHMS N300paXEHUsI pelIeHNe 3a/1a9u (POPMHUPOBAHUS KAaYeCTBA 3aBUCHUT OT
CHCTEMBI BOCIPOM3BEJCHNUS, MMAPAMETPOB U TEXHUUIECKHX BO3MOXKHOCTEH
OT/ICIbHBIX 3BEHBEB CHCTEMBI, MapaMeTpoOB MpoIecca BOCIPOU3BEICHHUS.
UccnenoBanus [1] mokasamu, 9to B OONBINCH CTENEHH HA CTPYKTypHBIC
CBOMCTBA CHCTEMBI BOCIIPOM3BEIICHHS BIMSIET 3B€HO BBOJA MH(OPMAIHH.
K mapamerpam BBOZa MH(pOPMANNH, BAUSIONIMM Ha YETKOCTh N300paskeHNs
[1], MOXXHO OTHECTH HaNpaBlICHHE Pa3BePTKH NPH CKAHUPOBAHWH, pa3peria-
IONIYIO CIIOCOOHOCTH CKAaHMPOBAHMS, AllepTypy CKaHWPOBAHMUS, PEXKNUM CKa-
HUPOBAHUSI, MTApaMeTp «IOPOr OMHAPHU3ALUI», COOTHOIICHHE MapamMeTpoB
CKaHWPOBAHMUS M 3aITUCH.

Jnst cpaBHEHHS CTPYKTYPHBIX IapaMeTpOB ObUIM BBIOpAaHBI CKaHEPHI
¢upmer Heidelberg — Nexscan F4100 (mmanmeTHoro tuma) u Tango (6apa-
6anHOTO THMA). B KauecTBe MporpaMMHOTO obecreueHnst ObIIH HCIOIb30-
Bansl: NewColor 7000, LinoColor 6000, Adobe Illustrator CS2.

Orenka KadecTBa BOCHPONU3BEACHNUS IITPUXOBBIX JETANICH OCYIIECTBIIs-
J1ach MO0 OTCKAaHMPOBAHHBIM M300PaXEHMUSIM TECT-00BEKTa, COCTOSIIET0 13
OZIMHHAIATH TPYII TEPHOIUYECKN TTOBTOPSIOMNXCS HAOOPOB IITPHUXOB.
BennunHa neprosa, COCTOSIIIETO W3 PABHBIX MO BEIMYMHE IITPHUXA M TPO-
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CBETa, yBEJIMYMBACTCS, HAYMHAS OT 25 MKM (B MCXOIHOM (aiiiie) B reoMe-
TpuuecKoil porpeccuu ¢ ko3QduiuenTom, pasHeM /2 (puc. 1) [2].

I m“ m [‘IUHIJH‘ I‘I!||UII‘ |IIII[I|!| IIII|I_||]| Illlluul

1 2 3 4 5 6 7 8 9 10

Puc. 1. Tecm-o6vexm

CkaHMpOBaHKE OCYIIECTBISIOCH IPY M3MEHEHUH apamMeTpoB BBOJA!

* paspemenue ckanuposanus: 300 ppi, 600 ppi, 800 ppi, 2000 ppi,
5000 ppi;

» nopor dounapuzauuu: ot 0% no 100% c mrarom uepes 10%;.

* ¢ynxuus ckanuposanus: Good, High, Excellent;

*  ko3(dunueHT KauecTna: 2;

» Macmrad ckanupoanus: 100%;

* HampaBJIeHUE CKaHMPOBAHMS COBIIAJIAJ]0O C IIPOCTPAHCTBEHHOW OpH-
eHTaIMe! ITPHUXa TeCT-00bEKTa.

[IpeaBapurenbHOE CKAHUPOBAHHE TECT-00BEKTa OCYIIECTBISIIOCH B I10-
JIyTOHOBOM CEpOM pekume ckanupoBanus Grayscale, a oOkoHYaTeIbHOE — B
mTpuxoBoM pexxume LineArt. Ha oTckaHnpoBaHHBIX M300pakEHHUIX U3Me-
psnach MIMPHUHA INTPUXOB KaKJI0M BOCHPOM3BOAMMON rpynmsl. s 3ToH
orepaimu ObUTa Ucoib3oBana nporpamma Adobe Illustrator CS2.

OreHka pe3yiabTaToB U3MEPEHUH MPOBOAUIACH 110 U3BECTHOW METOAMKE
oueHk ¢yHKuuM repenaun moxyisinuu (PIIM) 3BeHa ckaHWpOBaHUS Ha
OCHOBaHHUHM pacueTa 10 yCPeJHEHHBIM U HOPMHUPOBAHHBIM KPaeBbIM (yHK-
LUSIM, [TOJTYYEHHBIM IPOBEJACHUEM N3MEPEHHH MIMPHHBI IITPUXOB NPHU Paz-
JIMYHBIX BEJIMYMHAX TTapaMeTpa «nopor onHapusammm» [1].

[Tocne w3MepeHus: MTPUXOB BO3HMKIA HEOOXOIMMOCTh B aBTOMAaTH3a-
LUK PACYETHBIX MPOLECCOB U IPOLECCOB MOCTPOCHUS IpaUUECKUX 3aBH-
cumoctei. st 3TuX 1elieit ObLIT CO3/1aH MPOrpaMMHBIN MOAYIb (pHc. 2), KO-
TOpPBI Hamucal B cpeze nporpammupoBanus Delphi 7 1 coBMeCTHM TOJIBKO
C orepanuoHHo cuctemoit Windows.

[TporpaMMHBIil MOAYIb MO3BOJISIET PACCUUTHIBATH YIIUPEHUS IITPUXOB,
CTpouTh Tpaduueckre 3aBUCUMOCTH YIIUPEHHS IITPUXOB OT MOpora OuHa-
pu3aLuy, IPOU3BOIUTH HOPMUPOBKY ITHX 3aBUCUMOCTEI, MPOU3BOIUTH I10-
cTpoenue KpaeBbx pyHKIH 1 GIIM npsMoyroabHOTO ¥ CHHYCOHJAIBHOTO
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curHaioB. Takke mporpamma rno3BossieT cpaBHuBaTh rpadukn OIIM (o
tpex ®IIM). Bece pacuers! JoKkyMeHTHPYIOTCS B Tabnunax. Jlanneie MoryT
OBITH NIepeHeceHsl B Oy(dep oOMeHa U B JaJIbHEHIIIEM MOTYT OBITh ITOMeIlie-
uel B Excel. /It nepenoca rpaguueckoit nHGOpManumu, Takke UCIOIb3yeT-
cst Oydep oOmena. M300paskeHnst TOMEIIAIOTCS Ty/la ¢ pa3pereHnem 72 ppi
B (hopmare bitmap.

O s
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Puc. 2. Unmepdgheiic npoepammnozo mooyns

Kpome Toro, umeercsi BOSMOXXHOCTh MacIITaOUpoBaHUs (yBETUUCHHS)
mo0oro ydactka rpaduka. IIpenycmoTpena cucreMa ONOBEICHUS O30~
BaTesIsl 0 BO3MOXKHBIX IIpolIiemMax.

Pa3paboraHHbIii POrpaMMHBIA MOJYJIb MOXKHO HCIIOJB30BaTh JJISl I10-
crpoennst ®IIM 3Bena ckanupoBanust. OH NpeiHa3HAYeH, NIAaBHBIM 00pa3oM,
JUISL OTiepaluii CpaBHEHMsI Pa3IMYHBIX TAPAMETPOB U THIIOB YCTPOMCTB CKa-
HUpOBaHus. Monyllb 3aBHCUM OT TECT-00BEKTa, HCIOIB30BAHHOTO B IAHHOW
pabote. B nanpHeliemM Bo3MoXHa MOIM(UKaLUs IPOrpaMMBbl JUIst TIOCTpOe-
HUSI ¥ HeTlocpeicTBeHHOTo cpaBHeHust PITM pa3iuyuHbIX 3BEHBEB CHCTEMBI.

BXOIHBIMM TaHHBIMHU JUTSE MOJLYJISL SIBIISTEOTCSI U3MEPEHHBIE IITPUXH TECT-
00BbeKTa U ero n300pakeHUi. Pe3ynpraT Kaxx10ro U3MepeHust 3aIUChIBACTCS
B OTAEJbHBIH TEKCTOBBIH (hailyl ¢ onpeneneHHbIM UMeHeM. [IporpaMMHBIN
MOJIyJIb CYMTBHIBaET HH(POPMAIHIO U3 (alIIOB C IepecyeToM B MUKPOMETPBI
1 COCTaBIISIeT TaOJUIIbI.
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Jist Kaskmo# rpyIinsl INTPUXOB U KaXKA0TO MOpora OMHapu3aluy Ipons-
BOJIMJICS pacyeT MX YIIUPEHHH 10 Gopmye:

=
r1e /1, — WUpKHa Wrpyxa B Qaiie; /,, — WMPHHA IWTPUXA HA OPUTHHAIE.

C noMo1IbI0 TPOrpaMMHOTO MOAYJISI OBUTH IOCTPOEHBI TpaduKH, 1EMOH-
CTPUPYIOLIME B3aUMOCBS3b TI0pora OMHApH3alrU U YITUPEHUS IITPUXa IS
Ka)XJIOTO pa3penieHus 1 GyHKIMHA CKaHUPOBAHUSI.

Just mepexona K KpaeBbIM (DYHKIUSIM MTPOU3BOAMIOCH YCPEAHEHHE U
HOPMHPOBAHNUE TTOJyYEHHBIX rpauecKuX 3aBUCUMOCTEH, HCXO/Isl U3 TOTO,
YTO TOYKOM CHMMETpHHU KpaeBor (yHKuuM siBisitorcst koopauHarsl (0; 0,5).
B cityuae ncnonb30BaHus BETMUUHBI TOpora OMHAPHU3ALUK BMECTO paciipe-
JIeTICHNs] MHTEHCUBHOCTH 9TH KoopAnHaThl npuHuMatoT Bua (0; 50).

[TomyueHHbIE HOPMUPOBaHHBIE M YCPEIHEHHbIC 3HAYCHUS YIIUPEHUI
LITPUXOB — 3TO U €CTh TOYKH JUUISl TIOCTPOCHUS KpaeBol (DYHKILUH JUIsS KOH-
KPETHOrO paspeuieHus 1 GpyHKuuu ckanuposanust. OHaKO 3HAYEHUS KOOP-
JMHAT 3TUX TOYEK 110 OCH aOCHHMCC cozepKar B ce0e ONpesiesIeHHYIO I10-
IPELIHOCTh, BCIEICTBUE YETrO COEAMHEHUE TUX TOYEK JMHUSAMHU HE JaCT
CUMMETPUYHON KpaeBOM (YHKIMH, U, CIEA0BATEIILHO, 3TO OTPA3UTCS U Ha
rpaduke PIIM. [Tosromy s onucanust KO Obita mogodpana 3aBUCHMOCTh
BHJIA!

y(x) = 0.5[1 +ij ,mprx <0;

%o

y(x) =1—0.5[1 _ij L mpirx > 0,

Xo

IJie X, — 3HaYE€HHE KOOPAMHATBI X TOYKH, B KOTOPOH (QyHKIMsA paBHa 1;
N — CcTeneHb QyHKINH.

CrerieHb (YHKIMM N OINPEAEISIETCS ¢ MOMOIIBIO PErpeccuy 3HaYeHUH
KOOp/AMHAT TOYEK KpaeBOW (yHKIMH (yHKIHEH omucaHHOH Bblme. Takum
00pazoM, MO pacCUNTaHHBIM HOPMHUPOBAHHBIM U yCPETHEHHBIM 3HAYCHUSIM
YIIUPEHUH MITPUXOB C MOMOIIbIO METO/Ia HAUMEHBIINX KBaJIPATOB OMpee-
JISIeTCSl CTETICHD aIMPOKCUMUPYIONEeH (QYHKIHH.

Jnst onpenenennst OJIM30CTH pacUyeTHBIX 3HAYEHHH KpaeBBbIX (YHKIMH
9KCIIEPUMEHTAIIBHBIM OBUI IPOBEIEH pacyeT MHICKCa Koppemsiuuu (Tadiu-
na 1).
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Tabnuya 1

DyHKIMSA DyHKIMA DyHKIMA
CKaHUPOBaHUS CKaHUPOBaHUS CKaHWUPOBaHUS
Good High Excellent
Hnnpexc xoppensuu
IUTaHIIeT- | Oapa0an- | muaHmeT- | Gapadan- | muraHmeT- |6apadaH-
HBIN HBIN HBIN HBIN HBIN HBIN
§ 0,994 0,991 0,997 0,973 0,995 0,991
‘&, % 0,997 0,989 0,997 0,981 0,993 0,989
Sy
gl
|2 0,999 0,979 0,999 0,992 0,997 0,993
3
&lo
ks § 0,998 0,986 0,989 0,994 0,994 0,995
=
§ 0,995 0,996 0,994 0,999 0,997 0,996

JlaHHBIE pacyeTa MOKa3bIBAIOT OJM30CTh SKCIIEPUMEHTAIBHBIX 3HAUCHUN
K (DyHKIUH PETPECCHH.

bnaronapst HalizeHHON (pyHKIMOHANBHOW 3aBHCHMOCTH, OTpa)karolien
rpaguyecKoe IpeiCTaBIeHNEe KPaeBoi (pyHKINH, TOSIBHIACh BOZMOXKHOCTh
TIOJTy4eHUs! 3Ha4eHUsT (QYHKIMH B JIIOOOH TOUKE Ha MHTEPBaJE €¢ apryMeH-
TOB. A 3TO, B CBOIO O4Yepe/lb, TaeT BOZMOKHOCTh PEaJIn30BaTh pacdeT QyHK-
LMY [Iepeiauydl MOYIISILIMHA METOaMH IIPOrpaMMHUPOBAHUSI.

[Tocne nocTpoenus kpaeBbix (GyHKIUH (puc. 3) OB IPOMU3BEICH pacyeT
®IIM no npsaMoyroasHoMy curtainy. 3Hauenue OIIM s npsMOyroabHOro
CHTHaJla Ha 4acToTe V onpezaesercs rno gopmyie:

Emax _ E min

- v ¥

v _E:,mx +E‘1lnin (3)

Xortst Teopus OIIM ocHOBaHA Ha aHAJIM3€ CHHYCOUJAJBHBIX PEILETOK,
OHa ITO3BOJISICT PACCUUTHIBATH U IITPUXOBBIC OOBEKTHI, UX TPAHULIBI H IPYTHC
neTany n3odpaxkeHus [2]. B mpakTHYecKoM IUIaHE UCTIONB3YIOT OTYYCHUC
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OIIM ¢ noMOIIBI0 IPSIMOYTOJIBHON PEIIETKH C MOCIEAYIOUUM IepecueTOM
B ®IIM cunycounanbHoi pemerku 1o Gopmyne Konrmena:

Iy =2 I+ 22—

i 7+£ £+£+@ 4
N 5 7 11"'()

rne 1.7, T~ — xoaduuuenTs! nepeaadn MOIAYISILHHA, COOTBETCTBEHHO,

v
CUHYCOMJAIBHOM U MPSIMOYTOJIbHOU PEHICTOK JJIsi BBIOPAHHBIX YaCTOT.
JIist OCyIIeCTBIICHUSI TAHHOM OTIepalliy HHTEPBAI apryMEHTOB (DYHKIIUK
OBbLT Pa30UT HA MHTEPBAJIbI, [UIMHA KOTOPBIX ObLIa paccurTaHa 1o Gopmyie:

1
Ax = »
5 ©

IJe v — 9acTora, MM,

Kpacnan dommama
Paipeenie champoBani: 804 ppi
DYHKLIES CRAMNPOBaHIA: Goodd
L e ———1

044
L)

800 700 600 SO0 400 300 200 -100 O 100 200 300 400 500 600 700 8O0
X, MK

B NCPEIHEHABIE JHEGEHAA ¥ EMPEHHA B TR on ——— B00 ppi_Good_nnak peTrei_

Puc. 3. Kpaesast (hynKkyusi nAaHuemno2o CKanepa npu paspeuteHu CKaHupo8anust
800 ppi u pynxyuu cxanuposanus Good

[Iponecc paszgeneHust 30HbI pa3MbITHS KpacBoil (pyHKIHMU HAa WHTEpBa-
JIbl AX HauumHaeTcs ¢ pa3sMELIEHUsI ePBOr0 MHTEpBala CUMMETPUYHO OCH
OpIMHAT JIaHHOTO rpadKa M Jajee BIIPABO M BIEBO CUMMETPHYHO OTHO-
CUTEJIbHO IIeHTpa BHOBb OTKJIAJbIBAIOTCA MHTepBasibl Ax. JlaHHas omepa-
LUl TPOU3BOJUTCS AJISl Pa3HBIX 4acTOT, HAUMHAs C MMHUMAJbHOH, U Ipe-
Kpalaercs 1o JOCTHKeHUN 3HaueHust koappuunenta GIIM, pasroro 0,01.
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B mporpaMMHOM MOIyJIe MepBas 4acToTa paBHa 1 MM™' M yBeJIMYHUBACTCS C
11aroM, paBHBIM ATOMY K€ 3HaueHHI0. [lociennss (MakcumalbHast) 4acTo-
Ta OoINpeneNseTcs myrteM mogobopa. Takoil HEOOJBIIOW IIar YacTOT BHIOpaH
10 HECKOJIbKUM IPUYMHAM: BO-TIEPBBIX, 3TO MO3BOJISIET OIYYUTh 3HAUCHHE
@IIM npsiMOyTobHOTO cHrHama yepe3 | Mm™! , 4To 3HAUMTENFHO ObJerdaet
nporpaMMHbIil tepecyer B OIIM CHHYCOMIAQIBHOTO CHT'HAJA; BO-BTOPBIX,
9TO YBEJIMYMBAET TOUYHOCTH npescrasienus rpapuka GIIM; B-TpeTbux, 3T0
CHMMaeT HeO0OXOIMMOCTh B OTJEJIBHOM IMPOrPaMMHPOBAHHU (OIHCAHHN)
mrara AUCKpeTH3aIiy.

C nomoup0 MporpaMMHOTO MOJYJISE OBUIM TIOCTPOEHBI rpaduyueckue
3aBHCUMOCTH, OTpa’karolve BIUsSHUE (YHKLIUM CKaHWPOBAHUS, paspelie-
HUSl CKaHUPOBaHUS U Tuna ckaHepa Ha ®PIIM cuHycougalbHOro curHaia

(puc.4).

PIM cumycongansHers cHrHana

0E
Twisin) 0.5
04
03
0z

o1

0 5 10 15 0 25 30 35 40 45 S0 55 B0 BS FO 75 B0 8BS G0 85 00
v, i -1

o

—— B00 ppi_Good_nnsnmerrni_ — - 2000 ppi_Good_nnaneeTrsa__ - - - S000 ppi_300d_nnaHeeTHo_

Puc. 4. DIIM cunycoudanvhoeo cueHana NIaHem1Ho2o ckanepa npu QyHKyuu
ckanuposanus Good u paspewenuax ckanuposanus: 800 ppi, 2000 ppi, 5000 ppi

[IpoBeseHHBIN aHAM3 CTPYKTYPHBIX TapaMeTPOB CKaHepoB GapabaHHO-
r0 ¥ IUIAaHIIETHOTO THIIA C MCIOJNB30BAaHUEM paHee MPEIJIOKEHHOH MeTo-
MKW onpeneneHust GyHKIUN Iepefadys MOAYJIALMN 3B€Ha CKaHHPOBAHUS,
OCHOBaHHOW Ha YCPEJHECHHH M HOPMHPOBAHHM KpaeBBIX (YHKIMH, IOKa-
3aJI, 4TO MapaMeTp «IOpor OMHAPU3ALNU» BIUSAET Ha BEJIMYHHY YIIHPCHUS
LITPUXOBBIX AeTanel. [lokazaHo, KaK M MPEAIoNIarajioch, 4To ¢ YBEIHYCHH-
eM IapaMeTpa «IOopor OMHApH3aLUM» YIIMPEHHE MITPUXa B U300paKeHHN
pacteT M Ha00OPOT. DTO 3aKOHOMEPHO IIPH HCIOJIB30BAaHUU KaK IUIaHIIET-
HOTO CKaHepa, Tak ¥ 0apabaHHOTO.

[MomyyeHHble 3HaYeHUsT KOIP(UIMEHTOB Nepeayd MOIYJLUKM 3BEHA
CKaHUPOBAHUS IMOKA3aJIM, YTO HAa WHTEPBaJl BOCIPOM3BOIMMBIX YacTOT B
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OoupllIell Mepe BIIMSIET BBIOOP Mapamerpa «pa3pelleHHe CKaHWPOBAHUSY.
[Tpuyem it GapabaHHOTO CKaHepa MPU BCEX pa3pelIeHHUsIX CKaHWPOBAHMUS
K03 GULIMEHT Niepeiadl MOAYJISIUK Oy/IeT BbILIE, YeM JUIs IUIAHILIETHOTO.

OyHKIMS CKaHWPOBAHMS BIUSIET HA CTPYKTYpHBIE IapaMeTpsl n3o0pa-
xenusi. OTMeueHo, 4To ucnojib3oBanne GpyHkunu ckanupoBanus Excellent
MIPUBOJIUT K YBEIMYCHUIO KOI(PPHUINEHTOB NIepead MOIYIISLIUH IIPaKTHYe-
CKH BO BCEM JMalia30He UCCIeyeMbIX pa3pelieHui ckannpoBanus. OnHako
pu paspeuienun ckauupoBanus ot 2000 ppi st uiaHmeTHoro u npu 5000
ppi A GapabaHHOTO CKaHEPOB BBHIOOP (YHKIMM CKAHUPOBAHUS HE CyIlle-
CTBEHEH.

Jlureparypa

1. Anpgpees IO., Makeesa T. Onenka napamMeTpoB penpoayKIHOHHON CH-
CTeMBI «CKaHep — (oToBeIBOmHOE yCTpoiicTBOY. «Ilomurpadus», 2005.
Ne6. C. 86-87.

2. Awunpgpees 0., Makeesa T. @yHKkuus nepetaud MOIYISIUUU ISl OLIEHKH
moNUTpapUIeCKUX PEnponyKIMOHHBIX cucTeM. «llomurpadusy», 2007.
Neq. C. 30-32
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BO3MOXHOCTW KOPPEKTUPOBKW CBOUCTB
BOAHO-ANCMEPCUOHHbIX JIAKOB

MarBeeBa H., MaTBeeBa E., Knumosa E., Komaposa Jl.

MOCKOBCKMI rocyapCTBEHHbIN YHUBEPCUTET neyaTun

B nocnennee Bpems 60Jb110€ BHUMAHHE YICISIETCS MPOIIeccaM OTACIKI
N€YaTHOM U YIIAKOBOUHOM MPOAYKLHH, 3HAYUTEIIBHYIO JI0JII0 B KOTOPBIX CO-
CTaBJIACT JIAKHPOBaHKE. DTO 00YCIIOBICHO TE€M, UTO JJAKHPOBAHHUE TTO3BOJIS-
€T HC TOJIBKO YIYUYIINUTH 3alllUTHBIC CBOICTBA IEYaTHOU u, B OCO6€HHOCTI/I,
YHaKOBOYHOH NMPOAYKIINHU, HO U OAHOBPEMEHHO Pa3HOOOPA3HUTh AEKOPATHB-
HbIE cBoiicTBa. Hambonbliee pacpocTpaHeHe NpH JTaKUPOBAHUN TOTYIH-
JIU BOJTHO-/IUCIICPCHOHHBIE JIAKH, KOTOPBIE 00JIaAai0T HE TONBKO XOPOITHMHU
3alMUTHBIMHA U JCKOPAaTUBHBIMH CBOﬁCTBaMH, HO YAOBJICTBOPAIOT 5KOJIOTH-
YCCKUM U CAHUTAPHO-TUTUCHUYCCKUM TpC6OBaHI/I$[M, TIOCJICAHCC BAXXHO I
MUIIeBOH ymakoBKH. OTCYTCTBHE 3araxa M SKOJIOTMYecKasi YUCTOTa, a TaK-
)K€ CTOMKOCTHh K HU3KUM TEMIICpaTypaM IMO3BOJAIOT IMPUMCHATH JIAKHU Ha
BO}IHOI\/’I OCHOBE B ITPOU3BOACTBE YITAKOBKHU JJId MUINCBBIX NPOAYKTOB, IMOA-
JIeKAIINX TITyOOKOH 3aMOpPO3Ke.

Ha prixke nonurpadudecknx MaTepruanoB MPeCTaBIeH MIUPOKHIA accop-
TUMCHT BOJHO-ANCIECPCHOHHBIX JIAKOB OTIIMYAIOMINXCA KaK JICKOPAaTUBHBIMH
CBOﬁCTBaMH, TaK U TCXHOJIOT'MYCCKHUMHU CBOﬁCTBaMH, 3aBUCAIIUMU OT CIIO-
coba HaHECEHHS JIAKOB Ha TEYaTHBIA OTTHCK. BOTHO-THCTIEPCHOHHBIC JIAKH
MOTYT HAaHOCHTBHCSI B MEYATHBIX CEKIMsIX oceTHO, (rekcorpadCckoi, riry-
OoKoit 1 TpadapeTHON MeyaTH, a TAKKE C MCHOIb30BAaHUEM CIICIIHATIN3HPO-
BaHHOTO JIAKHUPOBaJIHLHOTO 000pynoBanus. HanGonmpimii acCOPTUMEHT BOJHO-
JUCHECPCUOHHBIX JIAKOB MpeaIaracTcsa i O(I)CGTHOﬁ neyatu. B 3aBucumocTn
OT BSI3KOCTH JIaKa OH MOYKET HAaHOCHUTBCS Yepe3 KpacouHbIi armapar odcer-
HOM MAaIllMHBI, B CTIEHMAJIBHON CEKIMU WJIM Yepe3 YBIKHSIONIMI anmnapar.
JlakupoBaHue MOKET IPOU3BOAUTECS KaK «II0 CYXOMY», TaK U «I10 CBIPOMY».

BopaHo-muciepcoHHbIe TI€YaTHBIC JIAKW TPEACTaBISIOT cOo00i cMech
MOJIMMEPHBIX JAUCIEPCUM, COCTOSIILUX U3 LIEI0YePACTBOPUMBIX CMOJI, BOC-
KOBBIX JUCTIEPCHH, TIICHKOOOpa3yIomuX 100aBOK, YBIQKHSIIONIMX U aHTH-
BCIICHUBAIONINX KOMIOHEHTOB. HanOonbIuii mHTEpeC IS JIaKOKpacod-
HOM IMPOMBINUICHHOCTH MPEACTABIIAIOT AUCICPCUHN, TTOTYyYa€MBIC METOIOM
BMYHBCI/IOHHOﬁ MOJIMMEPU3AIIUH.

OCHOBHBIM paCcTBOPUTECIIEM B JaHHBIX JIaKaxX SABJIACTCA BOJa, MHOTIA B
OEIAX PEryJIupoBaHusa ONPCACICHHBIX MMapaMETPOB JIaAKOB, HAITPUMEDP CKO-
POCTH BBICBIXaHWs, B BOOY }IO6aBJ'[${IOT HE3HAYUTCIIbHOC KOJIMYCCTBO CIIMPTA.
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Haubornee pacnpocTpaHCHHBIME TUIEHKOOOPA30BaTEIISIMU, UCIIOIB3YEMbIMU
B PELENTYpax JAKOKPACOYHBIX MAaTCPUAIIOB, SIBIISIOTCS BOMHBIC JUCIICPCUU
AKPHUIIOBBIX COMOJIMMEPOB (YHCTHIC aKPUIIATHI), AKPUICTHPOIBHBIX COTIONH-
MEpOB (CTHPOJIA-KPUIIAThI), & TAK)KE TOMO- U COIMOJIMMEPOB BUHUIIAICTATA
(c PTHIICHOM, THJICHBUHIIXJIOPUIOM, 3(pHUpaMu aKpPHJIOBON MM METaKpH-
JIOBOM KUCIJIOTBI).

Jpyrue BOAHBIC TUCIICPCHH, HAIPUMED COIMOIUMEPOB CTHUpOJa ¢ OyTa-
JTUCHOM U TOJINYPETAHOB, MPAKTHYCCKU HE UCIOIB3YIOT B PEIENTypax IIH-
poko mpuMeHsieMbIX BJ[-1ako-kpacodHbIx MarepuasioB. [IpuumHO# 3TOTO
SIBIISIFOTCST HU3Kasi aTMOC(EPOCTOUKOCTD U CHIIHOE MTOKEITCHUE MOKPBITHIA
Ha OCHOBE CTHPOJIOYTaJUCHOBBIX COITOJIUMEPOB M BHICOKAsE CTOUMOCTh BTO-
PHUYHBIX TOJHYPETAHOBBIX TUCIICPCHI.

HaubGomnpmiee pacrpocTpaHeHUE MOTYYUIIN JIAKA HA OCHOBE BOJTHOW JTUC-
MEPCUU aKPUJIOBOW WU CTHUPOJI-aKPUJIOBOIM CMOJBI, T.K. OHH OTJIHUYAIOTCS
HauOoJiee BHICOKMMH IISHIICM M CTOHKOCTBIO K UCTHPAHHIO, a TaKXKE II0-
CTaTOYHO BBICOKOW CKOPOCTBIO BBICHIXAHHUSI.

BoHO-muciepCHOHHBIE JTAKK 3aKPEIUISFOTCSI 33 CYCT UCTIAPCHHUS M BITUTHI-
BaHUs pacTBOPUTEIs. J[JIs yBEIHMUCHUSI CKOPOCTH BBICBIXaHUS JTAKOB MOXKET
HCIIOJIh30BATHCS 00IyB FOPSIYUM BO3YXOM, a TAK)KE CYIIKa HHPPAKPACHBIM
um3nydeHreM. CyXol OCTaToOK y Pa3InYHBIX MapOK BOJHO-IUCICPCHOHHBIX
JIaKOB MOXeET cocTaBisiTh oT 30 g0 7®0%. DTOT mokasaresib OUeHb BaXKCH,
T.K. OJHUM U3 HEIIOCTATKOB BOJIHO-TUCIICPCHOHHBIX JIAKOB SIBJISICTCS OTPH-
LATEJIFHOC BIIMSIHUE BOJBI HA MEXaHHUYCCKUE U JIe(pOpMaIlMOHHBIC CBOCTBA
Oymaru. Bo3melicTBHE BOIBI MOXKET HMPUBECTH K KOPOOJCHHIO OTTHUCKOB,
OCOOCHHO IMPH OTIIEJIKE MPOITYKIIUH, OTIICYaTAHHON Ha TOHKHX Oymarax.

Pa3HooOpa3ue TeXHOJIOTHI U YCIIOBUN HAHECEHUS JIaKa Ha TTIOBEPXHOCTh
OTTHUCKA, UCIIOJIb30BAHKUE TIPU TICYATHU PA3HBIX TUIIOB MEUATHBIX KPACOK HE
MO3BOJISIIOT CO3/1aTh YHUBCPCAJBHBIX JIAKOB, OOCCICUMBAIOIINX XOpOIIee
Ka4eCTBO JIAKOBOTO MOKPBITHS BO BCEX CiTy4asx. HecOOTBETCTBHE CBOWMCTB
JIAKOBBIX KOMIIO3HMIIMHA TEXHOJOTHUCCKUM YCJIOBHSIM MOXCET IMPHBECTH K
BO3HUKHOBCHHIO TaKUX PaCHpPOCTPAHCHHBIX ICPCKTOB, KaK «aICIbCUHO-
Bas KOpKa», OCTATOYHAs JIUIKOCTh, IUIOXas CMa4MBaeMOCTh IOBEPXHO-
CTH OTTHCKOB, HEJOCTATOYHAS aJre3usl JIAKOBOHM IUICHKH K TICYaTHOW Kpa-
cke. Ha mpakTuke 4acTo MPUXOIMTCS MPOBOIUTH KOPPEKTUPOBKY CBOWCTB
BOJIHO-IUCIICPCUOHHBIX JIAKOB C YYETOM OCOOCHHOCTCH MPOU3BOJICTBCHHO-
TO IpoIecca U CBOWCTB UCIOIB3YEMbIX MaTepHaioB. J{jst 3TOH 1e MOTYT
HCIIOJB30BaTh KaK CICIUAIBHBIC KOPPCKTHPYIOIIHE JO0ABKH, TAK U HHUBH-
JyaJbHBIC PACTBOPUTEIIH.

B Hacrosmieil craThe MpEACTABICHBI PE3yJbTaThl CPABHCHHS CBOMCTB
JIBYX THIIOB JIAaKOB: JUIsl HAHCCEHUs Yepe3 KpacouHsblid ammapar (Novaset
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6290 Gloss Varnish), o0o3HaueHHbI kKak oOpasern 1, U JTaKUPOBAJIBbHYIO
cexruto (Senolith®~-WL-Hochglanzlack 350383), o60o3HaueHHbIN Kak 00Opa-
3ery No2 -. JIyist OLIEHKH BIIMSIHUSL KOPPEKTHUPYIOIIUX J00aBOK Ha CBOMCTBa
JIaKOB OBLIM BBIOpAaHBI HW30MPONAHON (2 — MPOIAHOIN) U pa3daBUTEb JUIs
naka Novaset 3350.

[ToBenenue ylaka B MpoOLECCE €r0 HAHECEHUs ONPENENSIOT Peooruye-
CKHE CBOWCTBA, BaKHEHIINM I10Ka3aTeJeM KOTOPBIX SIBISIETCSl BSI3KOCTb.
Jlist n1akoB OOBIYHO YKa3bIBAETCS 3HAUCHHE YCIIOBHOM BSI3KOCTH, XapaKTepH-
3yeMoe BPEMEHEM HENpEepbIBHOTO UCTEUSHHUS OTPEJICJICHHOTO 00beMa J1aKa
yepe3 KaInOpOoBaHHOE OTBEPCTHE ONPEEIICHHOTO quaMeTpa. FiMeHHo stot
10Ka3aTeslb HOPMHUPYETCsl B TEXHUUECKOH MH(POPMALIMH O JIaKe.

YcnoBHas BI3KOCTh JIaka 3aBUCHT OT THIIA JIaKa U criocoda ero HaHece-
HUS Ha MOJIOKKY. J{ucriepcnoHHbIe Jaku OOBIYHO 00JIa/IAl0T TIOKa3aTeIeM
YCIIOBHOW BSI3KOCTH B TIpejenax Bs3KocTbio 40-45cek. Jlinst paboTsl yepe3
YBIIKHSIOIIMI anmapar o()CeTHONW MalllMHbI UCIIONIB3YIOT JIAKH C MOKa3aTe-
JieM ycioBHOU BsizkocTu 30-60cek., a 71l JIAaKUPOBAHUS YePe3 JTaKUPOBaJIb-
HBII MOJIYJIb ONITUMAIIbHOM siBIIsieTCs BsA3KOCTh 30-35¢cek. Jlaku nist takupo-
BaHMs 4Yepe3 KPacOUHbIH ammapar Ne4aTHON MallnHbl —Bs3KHE, UMEIOLIHe
3HAYEHUs NT0Ka3aTess yCIOBHOM B3kocTH B peaenax 400-600 cex o B3-4.
Ha puc 1. u puc.2. nmpuBeseHbl 3aBUCHMOCTH, IOKa3bIBAIOIINE BIIUSHHE
BHJa U KOHIIEHTpAMK 100aBKM Ha MOKa3arellb YCIOBHOM BSI3KOCTH COOT-
BETCTBEHHO ist 00pasma Nel u oOpasma No2.
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% poBaeku

Puc. 1. 3asucumocmov nokazamens ycio6nou éazkocmu 015 aaxa 6290 om
KOHYeHmpayuu Koppekmupyoujei 00oasku: psol — pazbasumens o
Koppexmupogku eszkocmu 3350;  pso 2 — uzonponatoi.
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Puc. 2. 3asucumocmo noxazamens yciosnou ésaskocmu 0 naxa 350383
om KoOHyeHnmpayuu Koppekmupyrowetl 0obasku: psiol — pasbasumensv 0jis
Koppexmupogxu éazkocmu 3350; pao 3 — uzonponanon.

Kak ciiesyer U3 MoJy4eHHBIX PE3yJbTaToOB, U3OIPONAHO B OOJbIICH
CTETIeHU CHUXKAET BSI3KOCTh Jlaka. Pa30aButens 3350 cHIKAeT BA3KOCTH AJIS
JlaKka, HAHOCSIIETOCs Uepe3 KpacouHbli anmnapar, Ha 24%. A BA3KOCTb Jlaka,
KOTOPBI HAHOCHUTCSl Yepe3 JIAKUPOBAJIBbHYIO CEKLHUIO, CHIKaeTcs Ha 25%.
[Ipy ucnonp30BaHMM B KayecTBE pa30aBUTENsT M30MPOINAHONA BS3KOCTh
JIaka, KOTOPBI HAHOCHUTCS Yepe3 KPacouHbIH anmnapat, cHibkaeTcs Ha 33%, a
BSI3KOCTb JIaKa, HAHOCSIIIETOCs B JIAKUPOBAIBLHOM cekinu, Ha 55%.

OueHb BaXHO, YTOOBI NMPU BBEIACHUHM KOPPEKTUPYIOLIEH 100aBKH He
MCHAJIUCH ApYyrue CBOMCTBa JIaKOB, BJIMAIOIINEC HAa KAYCCTBO MPOAYKUOHU U
CTaOMJIBHOCTh TEXHOJIOTMYECKUX IporeccoB. [loaToMmy ObIIO MPOBEpEeHO
BJIMAHUE BBEACHUS KOPPEKTUPYIOIIUX I[O6aBOK Ha ITIAHCL, MMOJYyYaeMbIX I10-
kpbiTHi. Ha puc. 3 moka3zaHbl 3aBUCHMOCTH TNOKa3aTeis IVISHIA OT BUAA U
KOHIICHTPAIIUU KOPPEKTUPYIONIKX 100aBOK /it oopasma Nel u o6pasma No2.

Kak BusiHO 13 rpaduKoB, XapakTep 3aBUCUMOCTH BH/Ia U KOHIIEHTPAIUN
KOPPEKTUPYIOIUX J00aBOK ISl JIAKOB Pa3IMYHOrO Ha3HAYCHHsI HEOJMHa-
koB. J{ist maxa 6290, npeaHa3HAYEHHOTO IJIsl HAHECEHHS Yepe3 KPacouHbIN
arirapar, 066 BBOJAUMBIC ZlO6aBKI/I MPaKTUYCCKU HE U3BMCHAIOT IJIAHCL I10-
KpbITHs. B aTOoM ciydae noGaBka MmeHsier misiHen Ha 3-4%. J{ns Broporo
obpasiua: Jiaka, HaHOCSIIETOCS 4Yepe3 JIAKUPOBAIBHYIO CEKIHIO, IVISTHEI
3aMeTHO yBesimunBaercs. Tak pa30aBuUTeNb MMOBBIIACT IIsiHEN Ha 22%, a
U30MponaHon — Ha 18%. YBenuueHue INISHIA MOYKET MPOUCXOAUTH 3a CUET
YIY4YLICHUS] CMaYMBaHMsI, YTO IIPUBOJIUT K OOJiee POBHOMY PACTEKAHUIO JIaKa
Ha [TOBEPXHOCTH, YeMY CIIOCOOCTBYET M MaJjiasi BA3KOCTh oOpa3zia Ne2.
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Puc.3. Bruusnue koppekmupylowux 000680k Ha isAHeY 1AKOB8bIX NOKPLIMULL
/\—nax 350383 c pasbasumenem 3350,
A—1ax 350383 ¢ usonponunogvim cnupmom,
A—nax 6290 ¢ pasdoasumenem 3350,
A—nax 6290 ¢ u30nponULOBLIM CHUPIOM

CMmauynBaHNE TOBEPXHOCTH KPACOYHOTO CJOSI JAKaMH HMMEET BAXKHOE
3HAUCHME KaK JUIsI KauecTBa MOIy4aeMOTO MOKPBITHS, TaK W AJIsSI CTAaOMIIb-
HOCTH TEXHOJIOTHUECKOTO TIporiecca. [Ipu xopomeM cMadynMBaHUHM Kpacod-
HOTO CJIOSl JaKaMH MOXHO OOECTHEYMTh HYKHOE KaueCTBO OTTHUCKAa IpHU
MEHBIIIEM KOJIMUYECTBE HAHOCHMOTO JIaKa, 9TO UMEET 0Cc000e 3HAUCHNE IS
BOJHO-/TUCTIEPCHOHHBIX JIAKOB H3-32 OTPHIATEIHHOTO BO3/ACHCTBUS BOJIBI
Ha meyatHyto Oymary. Ha puc. 4 moka3aHo BIHsSHIE BBOJUMBIX T00OaBOK Ha
KpaeBoil yron cMaumBanus. Kak BUJHO M3 TMPEICTABICHHBIX JTAaHHBIX, 00€
J00aBKH yMEHBIIAIOT KPAEBOW yroJl CMauHBaHUS.

BBeznenue n3omnpomnanona B OOIbINEil CTENICHN BIUSET HA CMaulBaHUE,
yeM pa30aBUTENb. DTO MOXKET OBITH CBA3aHO C TEM, YTO HM30MPOIIIIOBBIN
CHHUPT sBIsAETCS OoJee APPEKTUBHBIM ITOBEPXHOCTHO-aKTUBHBIM BeIlle-
CTBOM, 4eM pa3z0aBuTens. PekoMeHI0BaHHBIN (rpMOii pa30aBUTENb B OONIb-
1IEH CTENEH! BIUSET Ha JIaK, KOTOPBIM HAHOCUTCS YEPE3 KPacOUHbI anmna-
par.
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BrnusHWe BMaa v KOHUEHTpauuM AobaBku Ha

® nak6290c
mnc

B nak350383 ¢
mnc

naxk6290c
pasbasuTerel

X nak350383 ¢
pasbasuTerel

Puc. 4. Bausinue guoa u konyenmpayuu 000a60K HA KPAesoll Y2l CMAYUBAHUS

Takum 00pa3oMm, MpH KOPPEKTUPOBKE CBOMCTB BOJIHO-ANCIEPCHOHHBIX
JIAKOB MOKHO B JIOCTaTOYHO LUMPOKUX IIpEAeIax KOPPEKTUPOBATh BA3KOCTh
JIAKOBBIX KOMITO3UIIMI 0€3 YXyAIIEHUS! ONTHYECKHX CBOMCTB OTTHCKA.

KitoueBble croBa: TakupoBaHUE, BOJHO-TUCIIEPCHOHHBIC JTaKH, KOPPEK-

TUpPYIOIIKE A00ABKH, IISHEIl, BA3KOCTh, KPaeBOM yTroj CMaulBaHUS.

Annotation

In this article are discussing questions about influence of type and con-
centration of correcting addition on characteristics of water-base varnish.
As correcting additions were picking out isopropyl alcohol and special di-
luent. There were defining the influence of leading in varnishes on viscos-

ity, gloss and contact angle.

Keywords: water-base varnish, correcting addition, gloss, viscosity, contact

angle.
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BIIMAHUE OBJTYHEHUA CNEKTPOM COJIHLUA
HA MATEPUAJIbl CO CBONCTBAMMU
JIIOMUHECLEHLU NN

Margelevicius J., Kaynacckuii TexHonornyecknit yausepcutet
Sajek D., Kaynacckas konnerus

AHHOTaumA

B npon3BofcTBEe AOKYMEHTOB, YNakoBKW 1 B APYTUX Lieneil NCnonb3yoTca
MaTepuanbl CO CBOWCTBaMU NOMUHecLeHUnn. EcTecTBeHHoe obnyyeHune
CNEKTPOM COSHLA MMEET OTpuLaTeNlbHOe BAMAHME 13-3a Hanuuusa YO co-
cTaBnawoLwelt. MNpepgnaraeTca 3KBMBaNEHTHAA MOAENb COMIHEYHOTO SHep-
reTMYeckoro CnekTpa U MeTOAMKa aHanr3a U3MeHeHNs ONTUYECKNX U KO-
JIOPUMETPUYECKNX XapPaKTEPUCTUK JIIOMUHECLIEHTHBIX MaTepunanos nocne
Ux obnyueHns. NpPUBOANTCA SKCNEPUMEHTaNbHbIE Pe3ynbTaTbl, NMoKa3blBa-
oWre N3MeHEHNSI MHTEHCUBHOCTU MOTOKA JIIOMUHECLIEHUMN N ee AfIiHbI
BOJIHbI U3nyyeHuna nocne YO obnyueHus.

1. BBenenue

Marepuanbl co CBOWCTBaMH JIOMUHECHEHINN MPOKO MCTIOIb3YIOTCS B
NPON3BOJICTBE JIOKYMEHTOB, YIIAKOBKHM, MApKUPOBKH 1 B Ipyrux uesneit. Oc-
HOBHasl LIeJTb TIPIMEHEHHUS] MAaTEePUAJIOB C 3TUMHU CBOMCTBAMHU -TE€XHOJIOTHYEC-
Kasl 3almTa o0beKTa/u3aenus. B nomurpauueckux usgenusix OHu MpuMme-
HSIFOTCSI KaK MPUMECH B OCHOBaHMM (GyMara, mojimmep) 1 noanrpapuieckoit
Kpacku. [lpn waeHTHUKaLMM W3ensl JIOMUHECUEHIMS BO30YKaeTcs
ynbTpadguoneToBbiM (Y®) A=365 nm o6nydennem. [locieree BpeMst Mosi-
BUINCH JTFOMIUHO(OPBI 1 MAPAIIENLHO BO30YKIaeMble TTOTOKOM A=312 nm.
JlyTMHa BOJTHBI JITOMUHECLICHIMEH SMUTHPOBAHHOTO CBETA NTPU MaKCUMAaITLHOM
MHTEHCUBHOCTH Y @ 001ydeHnst cocTaisieT — A=460-480 nm. Konrpomipy-
EMbIMHU TTapaMeTpaMH 3JIEMEHTOB C JIFOMMHECHEHTHBIMU CBOWICTBAMHM SIBJISI-
IOTCSI ITIMHA BOJIHBI M MHTEHCMBHOCTH 3MUTHPOBAHHOTO CBeTa. BusyanbHas
uneHTUUKagysi ¢ Y P UCTOUHUKOM CYyObEKTUBHBIA MPOLECC U HE MOXKET
rapaHTHPOBATh NOJUIMHHOCTH MPOBEPSIEMOT0 00'bEKTa (Harmpumep, JOKyMeH-
Ta JIMYHOCTH U T.1.). [1715 3TOM e TpUMeHsieTcs anmapaTypHasi WaeHTH(u-
Kaiyst. OfiHaKo He CyILECTBYIOT TBEp/ible HOPMATHBHbIE TPEOOBAHMUS HA 3TN
napaMeTpbl. ITO OOBSCHIETCS TEM, YTO IKCIUTyaTalIOHHbIE YCIIoBUs (Ie-
PEMEHBI TeMIEPaTypPhbl, BIAYXKHOCTH, COJTHEUHOE OOJIyUeHNe) UMEIOT CyIlec-
TBEHHOE BIIMSIHME Ha CTAOMIILHOCTHL MapameTpoB JitoMuHecueHuuu [1]. Co-
TJIACHO JTAHHBIM [2] MOYKHO CUMTATh, YTO OTKIIOHEHHE 0=+5% OT OpUrrHaja
SIBJISIETCS] KPUTHMUYECKUM TP WACHTU(UKALNN TIOJTIMHHOCTH IOKYMEHTOB.
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2. MeToauka u annaparypa

OpHa W3 COCTABJISIFOIINX COJIHEYHOTO CHEeKTpa ecTh Y P m3mydeHue, Ko-
TOpOE CUJIBHO BIHSIET HA CTAOWIILHOCTE CBOMCTB U TTApaMeTPhbl MATEPHUAIIOB.
B conreunom criekTpe Y ® mznmyuenue coctaBusier 6./% [1]. Obmee komm-
YECTBO SHEPTUM COIHEYHOTO CBETOBOTO OOTYICHISI MOSKHO BBIPA3UTh:

1,
H=[E (), O

h

20e H-003a nomoka ceema, E-oceeujeHHOCMb, t-NPO00ANUMENLHOCHb 00Ny UeHUA.

Jns onpepeneHust BO3AEHCTBUS JIUTEJIBHOTO OOJYYEHUS] COJTHEUHbIM
CHEKTPOM Ha JIFOMUHECLEHLMIO CNelUaIbHON KPacky, BbIOpaHa 9KBUBAJICH-
THasl 103a MOTOKA, KOTOpasi CBOMMM CIEKTPAJIbHbIMU XapaKTEPUCTUKAMU
6JIM3Ka K M3/1y4aeMOMY CNEKTpy coJiHLA. Takumy cBOMCTBAMU OTJIMYAETCs
ra3opa3psyiHbI KCEHOHOBbIN UCTOYHMK cBeTa [1].

CyIlIHOCTh 3KCNEpUMEHTa 0OOCHOBAHA TEM, YTO MOC/e OOJyYEHUs OIl-
pefeneHHo 10301 Xe UCTOYHUKOM U3MEPSIOTCS UHTEHCUBHOCTD [ U CIIEKTP
JIVIMHBI BOJIHBI A JIFOMUHECIIEHTHOTO CBETA OT 00pasiia Co CeUaIbHOI JIFo-
MUHECLEHTHON KpacKoil. [1o3a cBeTOBOro noToka

H=E't, (2
a OCBEUICHHOCTb Is

I'oe I — cura ceema, | — paccmosanue om ucmounuxa ceéent 00 00.xyuaemoti nosepx-
nocmu. Taxum obpazom 0o3a obayuenus:

[TapameTpamu ¢ 1 [, MOXKHO MEHSITBH JI03y 00JyueHus: oopasuos. McrTou-
HUK 061y 4eHusi — razopaspsyiHas Xe namna DKeEl 1000-5, kotopoit [ =3-10¢
Im.
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Ecnmu npuHATH, 4TO l = 0,3 m, TO MaKCUMaJIbHAsl OCBEIEHHOCTL WC-
tounukoM DKeEl 1000- 5 comaCHo (3), E* = 3,3:10° Ix. OcBelieHHOCTD
COJIHIA Ha 54-56° CeBepHOIl MPOThI B APKMil nonjiens — E5 = 10° Ix [3],
MO3TOMY anmnapaTypa U MeTOJMKA Y/IOBJIETBOPSIET IKCIEPUMEHTAJIbHBIE yC-

JIOBUs:
Et, =3310° x> E, =10°x. (5)

Cxema aKcniepyMeHTa NpuBefieHa B puc. 1.

2
— >

Puc. 1. Cxema sxcnepumenma. 1 — Xe ucmounuk ceema, 2 — ompajcamenv,
3 — obayuaemblii 0opaseuy, 4 — usmepumenv 0C8eUeHHOCMIU

[Ipu 0651yueHun HEOOXOIMMO YUECThb BIAUSIHAE UH(PPAKPACHON COCTABJISI-
fomiedt cnektpa. TemMneparypa NoBepXHOCTH 00pasiia He JIOJIKHA MTPEBBIIATh
30°C.

B kauecTBe 3KCEpMMEHTAIBLHOTO 00pasiia MCMoJIb30BaHa MH(OpMaIy-
OHHasl CTPAHWIA JIAHHBIX JAOKyMeHTa JMYHOCTH. OCHOBaHWE JIOKYMEHTa -
MHorocnofinbi nomukapoonat (PC). Upentuduupmpyemas napopmanys or-
nevyaraHa Y @ IOMUHECLEHTHON Kpackoil. B 6esoM cBeTe nzobpakeHue He
supnmoe. [pu o6yuennn Y ® A=365 nm vim A=312 nm BBISBISIETCS] N300~
pakeHune, SpKOCTh M LBET KOTOPOT'O 3aBUCHUT OT AJIMHBI BOJIHBI Y @ 06iyde-
Husi. Benuuna ocsewenHoctu E udmepsiiiack npudopom JU-117 (puc. 1).

Onruyeckyue mapamMeTpbl, HHTEHCUBHOCTD [ M CNEKTP JUIMHBI BOJHBI A
JIIOMUHECLIEHTHOTO CBeTa OT 00paslja coO CMNenraJbHON JIIOMUHECUECHTHOM
KPacKoi, U3MePSIJINCh BUICOCTIEKTpallbHbIM KommapaTopoM Foster+Freeman
Mom.VSC5000 — aBTOMaTH3MpOBaHHAS CHCTEMa JIJIsl aHAJIM3a TOfIMHHOCTH
JIOKYMEHTOB.
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3. Pe3ynbpTaThl U 00CyXKAeHNE

BeposiTHOCTD ANMTEIEHOr0 MaKCHMAIILHO BO3MOSKHOT'O COJTHEUHOTO 00-
JyyeHust 00beKTa (IOKyMeHTa) oyeHb Maina. [1o aTomy, 4ToObI NPUONU3UTH
YCIIOBUSI 3KCIIEPUMEHTA K PeajibHbIM, OCBELIEHHOCTh Xe MCTOYHMKA Oblia
ycraHoByieHa E =2,5- 107 [x Ha iBa TOpsi/IKa MEHbIIIE YeM BO3MOYXKHO MaKCH-
MaJibHasi OCBENIEHHOCTE COJIHIIA - Esmax = 10’ Ix. OcBeteHHOCTh E GbLTa yc-
TAQHOBIICHA MTyTEM N3MEHEHUsI PACCTOSIHUS [ 1 KOHTPOJIMPOBAJIACh TPUOOPOM
JU-117. Wccnenyemblii oOpa3zel, nogseprasics 00nyyeHuto Xe UICTOYHUKOM 1
nocue KakpIx /5 mur 00Ty deHnst N3MEPSUTICh TFOMUHECIITPOBAHHOTO M300-
pakeHusi onTuueckue mapamerpel I u A crekrpoanammsaropom VSC5000.
DKcneprMeHTaNbHbIE Pe3yJIbTaThl IPUBEEHbI B Ta0. 1.

Tabauya 1. Peayabmamol uameperuii nocae 0o.ayuerus oopasuya

IIpon. Hoza HMHaTeHCMBHOCTD Jnuna BoaHbI A
O6p. 00- 00- oTpaxeHusi, %
Jayd., Jayd., A=365 A=312 A=365 A=312
h [xh nm nm nm nm
1 - - 49 25 490 478
2 0,25 625 46 - 488 -
3 0,5 1250 39 - 486 -
4 0,75 1875 38 - 485 -
5 1,00 2500 37 - 485 -
6 1,25 3125 36 19 474 475
7 1,50 3750 35 17 484 475
8 1,75 4375 33 18 483 475
9 2,00 5000 33 19 483 472
10 2,25 5625 35 17 483 473
11 2,50 6250 29 18 482 473
12 2,75 6875 32 19 482 474
13 3,00 7500 31 19 483 473
14 325 8125 32 18 482 473

B anammsupyemom o6pasiie (ToKyMeHTe) npuMeHsitachk Y @ mosurpadu-
Yeckasi Kpacka, TyBCTBUTENbHA st A=365 nm u A=312 nm AJIvHbI BOJHBI.
Criekrpoanaym3zatopom VSCS5000 nzmepensl I 1 A mapameTpbl JIIOMAHECTICH-
THBIX W300PaKEHUIT PU WX BO3MICHCTBUM MCTOYHUKAME CBeTa A=365 nm u
A=312 nm w3MepuTeILHOTO MpUOOpa. MIHTEHCUBHOCTD CBETA JIFOMUHECIICH-
i [ rpapmvyecknx M300pakeHUI JTIOMUHECIICHIIMM M3MepeHa He B abco-
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JIIOTHBIX €IMHULAX, & B TPOLIEHTHOM OTHOLLIEHUN. DTO yAOOHO 115l CPaBHEHMUSI
pe3yabTaroB. IIpuuem, 3HaueHne / n3MEpeHoO TOJBbKO B MAaKCUMyME CBOErO
CMEKTPaJILHOIO INANa30Ha JJFOMUHECLIEHIMH , KOTOPBbIII SIBJISIETCS JOCTATOYHO
IMpoKuM. Mi3Mepenust MpoBOAWINCH MOCIIe KaKAOTo 15-MUHYyTHOTO 065TyYe-
HUs Xe UICTOYHUKOM CBeTa. Bo3jeiicTBie CBETOBOrO NOTOKA MEPEUNCIIEHO B
no3y o0ayueHus H.

He 006ayueHHOro Xe ncTOYHMKOM 00pasLa ONTUYECKUE XapaKTEPUCTUKHI
I=f(A) mokazaHbl B puc.2.
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JUIrHA BOJIHBL, N

Puc.2. He ob.ayuennozo Xe ucmounuxom obpasua =365 nm
onmuyeckue Xapakmepucmuxu

PesynbTaThl M13MepeHnil MOKa3bIBAIOT, UYTO JTFOMUHECIICHIINST HAOIIOIaeT-
Csl B IIMPOKOM CIEKTpe. MakcumanbHasi UHTEHCUBHOCTL [ =49% , jyiuHa
BOJIHBI A=490 nm, 910 COOTBETCTBYET MPUOIM3UTEILHO CHHEMY LBETY. 3a-
BUCHUMOCTE /=f(1) TIOKa3bIBAET, UTO PA3HOCTH MHTEHCUBHOCTH JIFOMUHECTIEH-
[ He3HAUNTEJIbHA CPABHUTENLHO B HMIMPOKOM JIMANa30He IBETOBBIX BOIH.
DTO 03HAYAET HU3KYIO “UUCTOTY” LIBETA.

[Mocne o6mydeHnst Xe NICTOYHNKOM XapaKTEPUCTUKN U3MEHSIOTCS, 3aBU-
CHMO OT J103bI 00Ty4Yenus /=f(H) kak moka3aHo B puc. 3.
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T AL =20% iy =365 nm
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Puc.3. 3asucumocmov uHmeHCUBHOCMU AOMUHECUEHUUU 0OpaA3Ud
A=365 nm v A=312 nm om 003bL 06.ayuenus Xe ucmouHuKom

O6myuenne Xe UCTOYHNKOM YMEHbIIAET NHTEHCUBHOCTD JIFOMUHECLIEH-
r. DTO 3aBUCHT KakK OT JI03bI 06myueHust I=f(H), Tak 1 OT JI7IUHBI BOJHBI
BO30YK/eHus momutectenunn (puc.3). [pu Bo3oykuennn A= 365 nm, pas-
Huia uHTeHcuBHOCTH Al =20%, a npu Bo30yKjienun A= 312 nm oHa yMeHb-
waercs 10 Al, =8%. HenponopuuoHanbHOe N3MEHEHNE TAPAMETPOB OYEHb
OCJIOKHSIET UJIEHTU(UKALMIO 00BEKTA (IOKYMEHTA).

IMocne obmyyeHnst MEHSIeTCs! He TOJIBLKO MHTEHCHBHOCTh, HO M JUIHA BOJI-
HbI JIFOMAHECUEHIMN MaKCUMAJIbHON MHTEHCUBHOCTH. A 3TO O3HAYaeT U3MEHe-
HUe [BETOBOrO TOHA JIFoMMHecueHun. Ha puc.4 npeicTaBieHa 3aBUCMMOCTh
A=f(H) n3MeHeHsT KOMIOPUCTUYECKIX XapaKTEPHUCTHUK OT JI03bI OOy UCHNSI.

@0 A);=8nm %1 =365 nm
2482 oy
§478 \ k=312 nm
=470 Al,=6nm -‘._—\___

2 4 6 8 10
Jo3a obmyuenus , x 10° Ixh

Puc 4. Usmenenusn Oaunbl 804HbL JSIOMUHECUEHYUL 00pasya A=365 nm n
A=312 nm om do3bt 06Ay1eHus Xe UCmOHHUKOM
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Ha u3MeHeHue criekTpa JIOMUHECUEHIMH - A, 00IyYeHre BIAMSIET MEHb-
LIl CTeNeHbIO, YeM Ha U3MEeHEHNe MHTEHCUBHOCTH - . DTO CTAaHOBUTCS OYe-
BUHBIM Nipu cpaBumBanuu I=f(H) n A=f(H) - puc.3 n 4. [puuem, oryTn-
Ma pa3HMLA HAOIIOAAeTCs NPU Pa3IMYHOM BO30YKJCHUH JIFOMUHECLEHLMH
- A=365 nm u A=312 nm. O6ny4eHne Xe UCTOUYHMKOM MEHBIIIC BIMSIECT Ha
napameTphl JJFOMUHECIIEHTHOTO M300paskeHust pu Bo30ykaeHnu ero A=312
nn, HO MHTEHCUBHOCTb 3MHUTHPOBAHHOTO CBETA OYEHb HU3KA M BU3yaJbHOE
HaOJIIOfIeHNe, a TAKXKE BbISIBJICHNUE OTIIMYMII CTAHOBUTCS MPOOJIEMATHYHBIM.

s cpaBHWTENBHOIO aHalNM3a, B KAakKOM OOBEME CHIKACTCS
MHTEHCUBHOCTD JIFOMUHECUEHTHOIO W300pakKeHusl, U KaK MEHSIeTCsl JJIMHA
BOJIHbI €ro HaOJIIOlaeMOro CBeTa INOCJE [UIMTEILHOro 00syuyeHus Xe
MCTOYHUKOM, TTOKA3aHO B PUC. 5.

Z 50

o

5 40 3=369 nm

Z 30 /’\ ]

§ 20 f’f—h\\\<:‘x\ =312 nm

510 / T =< i

£ n =

400 500 600 700
JInMHa BONHEL M

Puc.5. Pacnpeodeaenue cnekmpa asromunecuyenyuu oopasya A=365 nm (H=6250
Ixh) u A=312 nm (H=3750 Ixh) nocae obayuenus Xe ucmouHuxom

Pe3ynbraThbl NOKa3bIBAIOT, YTO NMOCHE 00J1y4eHUs] X€ UICTOYHUKOM, & 3TO
TOXK/IECTBEHHO OOJIyYEHHMIO COJIHEUHOTO CIEKTpa, XapakKTEePUCTUKU JIIOMU-
HECHMPYIOILEro N300paXKeH!sl CYLIECTBEHHO M3MEHstOTCsl. OTKIIOHEHUs! OT
MCXOJIHOTO 06pa3ija HAMHOTO TIPEBbIIAT 0=+5%. Pa3zyMeeTcsi, KOHTPOITb-
Has anmapatypa OyzieT (PMKCHPOBATh, YTO POBEPSIeMbIil O0BEKT (JIOKYMEHT)
HE SIBJISIETCS] OPUTMHAIIBHBIM.

B cayyae BusyanbHON uAeHTU(UKANNK, Tparuieckue n300paxkeHus: B
OCHOBHOM OLIEHMBAIOTCSI HA BOCIIPUSATUE 3PEHUEM PA3IIMUMI KOJIOPUCTHUEC-
KHX/ONMTUYECKUX XapaKTEePUCTHUK . ATmapaTypoii oHn pukcupytorcs Kak CIE
L*a*b* koopArHATHI IBETOBOT'O MPOCTPAHCTBA.
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INokazaTeneM pa3auuusi ABYX NMPOBEPSIEMBIX NMEYATHBIX OOBEKTOB SIBJISI-
eTcs BenunHa BekTopa AE Mexy AByMs TOYKaMM, UMEIOIMMI KOOPANHA-
Tb1 CIE L*a*b* ygetoro npoctpanctBa. OH BbIpasKaeTcs:

AE:[(AL*)2 +(aa" ) + (Ab*)ZF,, (©)

rae AL*, Aa*, Ab* — pa3HuLa COOTBETCTBYIOLIMX KOOP/IMHAT.
3nauenne AE 3aBUCHUT OT TPeOGOBAHMIT MPEBSIBISIEMbIX K M3[EINI0/0T-

TUCKY. PazymeeTcsi, OHO CBSI3aHO C YeI0BEUECKUM 3PEHUEM U OOBIYHO ObIBa-
eror2mo5[4].

Kommaparopom VSC5000 6bimm m3mepensl CIE L*a*b* xoopauHaTh
JFOMUHECUMPYIOMINX N300paXkeHuil 10 00yueHns: Xe NCTOYHMKOM U MocIie
JUTATENBHOTO OOJYyUEHHUsT C BO30OYKIICHNEM JIFOMUHECHEHINN - A=365 nm u
A=312 nm. CieKTpoaHAIM3aTOPOM MPETOCTABIISIETCSI BO3MOKHOCTE (PUKCH-
poBath CIE L*a*b* xoopauHaTh! B KaX/0# n3Mepsemoii Touke. Ha puc. 6
MPEJICTABIIEHbI PE3YIbTATHI N3MEPEHNUET KOOPAUHAT - A=365 nm.

300
250
200
150
100
50
o | [l
L a b
O To an irradiation 54,8 264,4 121,4
B H=8675 Ixh 447 228,7 | 104,1

Puc.6. Koaopucmuueckue koopournamot 6 cucmeme CIE L*a*b* atomunecyenm-
HO20 U300PANCeHUA, UCXOOHO20 U 00AYUeHH020 Xe ucmourukom. Bo3byicoenue
Aromunecyenyuu - A=365 nm

[To pesynbpTaTam m3Meperuit (prc. 6) 1 pacyeTaM coraacHo (6) morydaem
AE=40,9, uTo coBCeM He COBMECTUMO C PEKOMEH/TyeMbIMH 3HaueHusMI AE .
Takoit pe3ysnbTaT MOKa3bIBACT O CYIIECTBEHHOM M3MEHEHNH JIIOMUHECTIUPY-
IOIIETO L[BETA Tociie 00TyueHunst o6pasua.
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250
200 A
150
100
50
0 l l
L a b
O To an irradiation 32,2 198,5 82,6
O H=3750 Ixh 29,7 189,3 78,3

Puc.7. Koaopucmuueckue koopounamot 6 cucmeme CIE L*a*b* aromurnecuyenm-
HO20 U300paxNceHus, UCXO0H020 U 00ayuenH020 Xe ucmounukom. Bosbyicoenue
aromuHecyenyuu - A=312 nm

Ha puc. 7 mnpeacraBieHbl pe3ysbTaThl HM3MEPEHUI KOOPAMHAT -
A=312 nm. Tpu 37O AJMHE BOJIHBI JIIOMUHECHMPYIOIIETO BETA 3HAYCHUE
BekTopa - AE=10,5.

4. BoiBObI

[Ipepnoxena metouka Y ® o0ayueHus JTIOMUHECUUPYIOLUX rpaduyec-
KHX M300pakeHWit, MOXKET HalTH TPUMEHEHNEe TP YTOUYHEHNH 3KCTITyaTa-
LMOHHBIX TPeOOBAHNI 1 ONPENIEIICHNsT HAJIESKHOCTH JIOKYMEHTOB.

Jlaske cpaBHUTEILHO HU3Kast fo3a Y P obmyuenust (8x10° 1xh) mamensier
onThyecKue xapakrepucTuku Ha 8-20 % rpacuueckux n300pakeHuil.

YO o6nyueHne yMeHbIIAET NHTEHCUBHOCTD OTPASKEHUSI, [TMHY BOJIHBI 1
CIEKTpallbHbIE XapaKTePUCTUKHI HAOIIOIaeMOro 1[BETa.

[Tocne AAMTENBEHOTO CONHEYHOTO OOJIyuYeHWs anmapaTypHasi KOMIapa-
TOpHAas TPOBEPKA JJOKYMEHTA MOXKET OKa3aThCsl OLINOO0IHON.
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Abstract

Influence an irradiation a sun spectrum on materials with properties of
a luminescence

Present time in manufacture of documents, packings and in other pur-
poses are used materials with properties of a luminescence. The natural
irradiation a sun spectrum has negative influence because of presence UV
of a component. The equivalent model of a solar power spectrum and a
technique of the analysis of change optical and colour characteristics of
luminescent materials after their irradiation is offered. It is resulted the ex-
perimental results showing changes of intensity of a stream of a lumines-
cence and its length of a wave of radiation after UV of an irradiation.
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MHHOBALIMOHHbIE TEXHONOT B NOJIUTPAOUN.
PUR TEXHOJ10TUA B MONTUTPAONYECKOM
NPON3BOACTBE

YepanknHa O. A.

MoCKOBCKMIN n3faTeNbCcKo-nonurpadpruecknin konnemk
um. MiBaHa OepopoBsa

3a BCIO MCTOPHIO MOJHUrpaduu, Kak OTPaciid MPOMBIIUICHHOCTH, KJIeH
B HEl MCIIONIB30BAINCH Beeraa. M B Kakoi-TO cTeNneHH, BU HCIOIb3yEeMbIX
KIIEEB OTpaXkasl ypoBeHb pa3putus nonurpaduu. Co BpeMeHeM, BUIbI KIEEB
COBEPIICHCTBOBAIIUCH, U B HACTOSIIIEE BPEMSI B MOJIUTPaAdUH UCTIONB3YIOTCS
YeThIpe TUIIA KJIEEB!

* JKuBOTHBIE KJIeH

* BonoaucnepcuoHHbIe K€U

» Tepmoxkiueun

+ Kien Ha 0CHOBE peaKTHUBHBIX MOIUYPETAHOB

JKuBoTHBIE KJIeH HCHOIB30BATUCH OYeHb NaBHO. Ho, HECMOTps Ha cBOil
BO3PacT, OHM IIO-TIPEKHEMY O0ONaIal0T XOPOUIMMH TOTPEOUTEIHCKIMU
cBoiictBaMu. OHM He TOKCUYHBI, JIETKO Pa3jlaraloTcsd | caMble TOCTYIHBIE
o 1ieHe. Temreparypa — OCHOBHOU (DaKkTOp, BIUSIOIIAN Ha KIICAIIYIO CITO-
cobHocTh. [ToaToMy mpu paboTe ¢ HUMHU 0053aTEILHO COOIOICHUE TEMITe-
parypuoro pexxuma 50-60°C. [Ipu t°C HrKe HOPMBI, TTOBBIIIACTCS BI3KOCTh
U CHIDKAeTCs KiIesiIiasi CHOCOOHOCTh. DTOT BUJL KJIesl HE3aMEHHUM JJISl U3T0-
TOBJICHUSI MTEPETUICTHBIX KPBIIIEK.

[HonuBununanerarnas gucnepcus (IIBAJl). B nactosmiee Bpems oueHb
pacrpocTpaHeH kiel. [locTpoeH Ha criocOOHOCTH HEKOTOPBIX TOJIMMEPOB
HUMETh OYEHb XOPOIIYIO are3uIo K OOJIBIIOMY CIIEKTpY MarepuaioB. Takon
KJIeH co3/1aeT MPOYHYIO U YTO, BaXKHO, 3JIACTUYHYIO KJIeeBYIo IiieHKy. Ho y
9TOrO Kjesd €CTh HeJOCTaTOK — HU3Kas MOPO30CTOHKOCTh. B mporecce 3a-
MOpaXXMBAHUSA U PA3MOPAKUBAHMS MPOUCXOIUT pa3pylIeHUs NOIUMEPHOH
KOJUIOMIHOM CTPYKTYphl, moTepss e€ ogHopoaHocTH. OIUH U3 3aMETHBIX
MIPU3HAKOB — 00pa30BaHNE KOMKOB B KJIee.

Tepmoxkieil. B otuune ot qucnepcun, TepMOKIEH MOPO30yCTONYHBEI.
[TpumenstoTcst U1 OeCHIBEHHOTO CKPEIJICHUS] KHMT, JKypHasioB. TpeOyer
00513aTeJILHOTO COONIOIEHHSI TEMIIEPATYPHOTO PEXKHUMa, PEKOMEHI0BAHHOTO
npousBoauTeneM. [Ipy MoOBBIMIEHHBIX t° TepsieTcs Kiesiasi ClloCOOHOCTb,
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pu t° HIKE MACTIOPTHON — MOBBIIIAETCS BA3KOCTh KJlesl, I03TOMY HE HaHO-
cutcst TpedyeMoe KOJTMYECTBO, MOYYaeTcs] HEPOBHBIH KOPEIIOK.

Korna oH nosiBuiICs, MOJIB30BaJICS OFPOMHBIM YCIIEXOM, HO ceduac yxke
HE OTBEYaeT MOTPEOHOCTSM pbhIHKA. ACCOPTUMEHT CKJICHMBAaEMbIX MaTepua-
JIOB U Kau€CTBO MPOAYKIUH 3HAYUTEIBHO BeIpociu. HanexHoe ckpeneHue
0J0KOB M3 OyMaru pasHbIX TUIIOB CTAHOBUTCS JUISl THIIOTpadUH Ba>KHBIM
KOHKYPEHTHBIM IpeuMyIecTBoM. ITosToMy Kieil sl MOCTaBIIMKOB MaTe-
pHAaJIOB CTaJl CTPATETUYECKN Ba)KHBIM OOBEKTOM, a TOKyIaTeiIu (THnorpa-
(uK) IPOSBIISIOT MOBBIIICHHBIH HHTEPEC K MHHOBALIMOHHBIM MapKaMm.

CpaBHHUTEIBHO HEAABHO HA POCCUHCKOM DPBIHKE MOSBUICS MOJHypeTa-
HoBbIi (PUR) kieil. Ha ceropnsiHmii 1IeHb €ro MOXHO CUUTATh OJHUM U3
JIYYIIUX KISSIUX MarepuanoB. [IpuHnnn paboTsl ¢ MPUMEHEHUEM JITaHHO-
TO KJIesl JIOBOJIFHO CJIOXKEH M OCHOBAaH Ha CIIOCOOHOCTH ITOJIMypeTaHa Mpu
OTpENIeJICHHBIX YCIOBUAX MOJIMMEPH30BATHCS MOJ JIEHCTBHEM BIIaXXHOCTU
BO3/lyXa (WM Biard, copepskamuiics B Oymare). Kiieit Hanocurcst B Bujie
paciuiaBa Ipu OTHOCHUTENbHO HeBbIcoKoH t° (120°C) m mocne KOHTakTa ¢
Oymaroil M OCTBIBAaHMsI BCTYIIAeT B PEAKIHMIO C BJIArOW M3 BO3AyXa M IO-
JIUMepU3yeTcs, Co3AaBas JUIMHHBIE M IPOYHBIC MOJEKYNISIpPHBIEC LEMOYKH.
ITocne aToro ket CTAaHOBUTCS, HEIUIABKUM, MOPO30CTOMKUM U MPOYHBIM,
COXpaHsisl 3JIaCTHYHOCTh. [lodMMepbl akTMBHO NPOHUKAIOT B Oymary, pe-
3yJbTAT — KaUECTBEHHAsl aAre3usl ¢ BBICOKUM yCUJIMEM OTpbIBa tucta. [locne
CIIMBaHUS MOJIMMEPOB MOJNYPETAaHOBAs IUIEHKA XapaKTepU3yeTCsl BEICOKOM
CHJIOW cueruieHust (Koresuei), a KiieeBoe CKpEeIUICHHE — UCKITIOUNTEILHOM
MIPOYHOCTBIO.

Ceronnst PUR- kJieit yacTo UCIONB3YIOT s CKperuieHus Oymaru ¢ YO-
JIAKHPOBAaHUEM U MaTE€PHUAJIOB C BBICOKUM COJIEpAKAaHUEM HAIIOJTHUTENEH, s
W3/IaHUH, TO/IBEPraroIIMXCs PE3KUM KOJIEOaHUsIM TEeMIIepaTyphl.

[TonuypeTaHoBBIN KJIel MpakTUYECKU HE pearupyeT Ha IOMaJaHue Ie-
YaTHOM KPacKH Ha KOPEIIOK.

PUR-kJieit siBnsieTcsi yHUBEPCAIbHBIM HHCTPYMEHTOM ISl OECIIBEIHOTO
CKperuieHus OJI0KOB M3 GyMaru pasinyHoi Macchl (B T.4. U cBbie 170 rp/m?)
U Pa3IMYHOM (HaKTypBI.

PUR-ksen xapakTepu3yOTCsl MOBBIIIEHHON HayaJbHOM MPOYHOCTHIO
KJICEBOI! IJICHKHU, CTaOMIIBHOM pabouell BI3KOCThIO M OTHOCHTENILHO KOPOT-
KUMH CPOKAMU BBICBIXaHMUS.
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TabnuyaNel. CpasnumenvHas xapakmepucmurxa Kiees

YKuBOTHBINM . PUR-
XapaKkTepUCTUKU . IIBA/] Tepmoxieit o
KIIeH KIeit
Anresus ++ -+ + RS
YeToiunBoCTh K _ i B NI
OXJTAKICHHIO
YeToH4nBOCTB K n . 4 ot
HarpeBy
CXBaThIBAEMOCTb ++ + + i
HpO‘-{HOCTB n S Tt St
CKIJICHKH
VYCTONUUBOCTE K S . _ et
Maciam
Bo3moxxHOCTB
++ + ++ ++
pe3ku
BosmoxHOCTB
He ucr. +++ ++ +
KpyIJICHHs
TeXHOJIOTHYHOCTD +++ RN +++ T

K sromy npuznanuto PUR kiiell npuiien He cpasy.

BrepBrie XuMHUYeCcKr aKTUBHBIN TOTHYPETAHOBBIN KJIeH OBLT IpecTaB-
neH Ha BeicTaBke DRUPA B 1988 roxy. HecmoTpst Ha o4eBHIHBIE JOCTO-
MHCTBA, NPOIECC UX BHEIPEHUS B MOIUrpadUIecKoe MPON3BOACTBO JI0IT0E
BpeMs IIJI0 CPAaBHUTENILHO MeuIeHHO. KaMHeM IpeTKHOBEHMS, cTana Heoo-
XOOUMOCTH Moy pukanu odopynosanus. [IpensTcTBoBaIa MIMPOKOMY pac-
npoctpanennio PUR-k1es u moTpeOHOCTh B HOBBIX yCTPONUCTBAX IPEIBAPH-
TenpHOro pacmiasa. [Tockonbky PUR- kel oTBepknaercs BlIaKHOCTBIO, B
MIPOM3BOAICTBE, TPAHCIOPTUPOBKE U HAHECEHUH MX HEOOXOAMMO 3alUIaTh
ot Biaru PUR-ki1eii mepeBo3sT B 00UKax M MepeKaunBaroT B «OapabaHHBIC
YCTPOMCTBA pacIuiaBay.

MosHO BbIAEIUTH yeTblpe nokoneHust PUR-kies:

* moxonenune (kouer 80-x — Hagano 90-x) B mporiecce paboThI 3aIyCcTeBaI0

B pe3epByape U OTIMYAIOCH HU3KOW HaYaJIbHOW MPOYHOCTHI0. XUMHUUE-
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CKasl peakiys 3aCThIBAHMUSI, MOCIIE KOTOPO# KHIKHBIH OJI0K mpuobpeTat
COOTBETCTBYIOIINE XapaKTePUCTUKH, 3aHUMana 3-6 JHEH, B 3aBUCHMO-
CTH OT BIXHOCTH. ECTECTBEHHO, POAYKINIO HEb3s OBLIO TPAHCIIOP-
THPOBATH JI0 MOJHOTO 3aCTHIBAHHS KISl

* TIOKOJICHHE MOSIBUJIOCH B KOHIE 90-X TOMOB M 3aCTHIBAJIO 3HAYUTEIHHO
obicTpee. TpeGyemast IpOYHOCTH (COOTBETCTBEHHO, UCIIOIL30BaHKE ITPO-
JYKIMH) TapaHTHPOBAIACh MEHEE YeM 3a 3 JIHSL.

*  TIOKOJCHHUE OTIINYACTCS KOPOTKUM ITEPUOIOM 3aCThIBAaHHS — IIPOAYKIIUCH
MOXKHO TIOJTb30BaThes uepe3 1 geHb. HoBble cHCTEMBI XapaKTepU3YHOT-
cst cTaOMIBHO HU3KOW paboueii BA3KOCThIO (00s13aTeIbHOE YCIOBHE ISt
KJICCBBIX BaHH), XOPOIIICii HAYaTbHON MPOYHOCTHIO.

* TIOKOJICHHE XapaKTECPU3YIOTCS TMOBBIIMICHHONH HA4YadbHOW MPOYHOCTHIO
KJICCBOH IJICHKH, CTAOMIBHON paboyeii BA3KOCThIO U OTHOCHUTEIBHO KO-
POTKHMU CPOKaMH 3aCTBIBAHUS, IPH 3TOM JUIS 3aKPEIJICHHS TIICHKHU J10-
CTaTOYHO COZIepIKalleiicss B Oymare Biard.

YaukanpHoCTh PUR-TEXHOMIOTHE OOBACHSICTCS (U3UKO-XHUMUYCCKUMHU
CBOWCTBaMHU KJIESI:

1. Xopomast aare3ust K Oymare, KapTOHY, Kpacke M JIaKkam;

2. Bricokasi mpOYHOCTH KJieeBoil mieHku. Henpes3oiiaeHHast NpOYHOCTh
KJICEBOTO COCIMHCHUS JOCTUTACTCs Ollaromaps BBICOKOH KOT'€3UH OTBEp-
JKJICHHOTO TOJIMYPETaHa, 4T0 00ecleunBacT yCUIne OTphiBa jucta Ha 40-
80% BBIIIIe, YEM IIPU MCIIOJIB30BAHUH O0BIYHOTO TepMoOKIIes. Ciia epBoHa-
YaJbHOTO CXBAThIBAHUS TOJUYpPETaHa HA MOPSIOK BBIIIE, YEM Y TEPMOKIIES,
a BpeMsi OKOHYATEIbHOM MOoNIMMepU3aliu cocTasiser ot 12 1o 24 yacos;

3. Beicokass xumuueckas M TeMIEpaTypHas CTOMKOCTb. XapaKTepHOU
ocobeHHOCThIO PUR-KJIest sIBISICTCSI TIOBBIIICHHAS] CTOHKOCTBIO K OpTaHH-
YECKUM PACTBOPHUTEIISIM, MACJIaM, a TaK )Ke K Pe3KUM KOJICOaHUSIM TeMIiepa-
TYpbl U CTAPEHUIO — KJIeeBas IJICHKA HEe TEePSET CBOUX YIIPYrOdJ1acTHUHbIE
CBOMCTB M IPOYHO CBS3bIBAET OyMaKHbIE JIMCTHI MpH Harpese 10 120°C u
npu oxyaxaeHuu 1o -40°C;

4. OTnuyuTeNbHbIE YOPYTOAIACTUYHBIE CBOMCTBA KJIEEBOM IUICHKH.
PUR- kJ1eit co3aet TOHKHI ¢lloil o cpaBHEHUIO ¢ TepMOKIieeM. biaromapst
BBICOKOW PacTsLDKUMOCTH M3/1aHus, ckpemiennble PUR-kiieeM MoxHO pac-
kpbIBaTh Ha 180°, 4TO HEBO3ZMOXKHO MPH CKPETIICHUU TEPMOKIIEEM.

Texnonornueckue kauectsa PUR-kiles ynauHo 1OMONHAIOTCS MOKa3are-
JIIMU SKOHOMHYHOCTH €T0 HCII0JIb30BaHUs: ONITUMAalIbHAs TONIINHA HaHECe-
Hust (0,25-0,30 MM) 1103BOJISIET MUHUMH3UPOBATh Pacxo]| Kiiesi, KOTOPbIA B
Cpe/IHEM B JIBa pa3a HMXKE OOBIYHOTO TEPMOKIIESI.
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BHeapeHne HOBOrO Marepuaia JOJKHO —COJCp)KaTh CPaBHUTEIBHbIH
aHaJIN3 HECKOJIbKUX BapUaHTOB. J{JIsl CpAaBHEHHMS HCIIONB3YIOTCS H3aHUS CO
CJICIYIOIMMH TEXHUYECKUMH XapakTepuctukamu: gopmar 70x90/16, 00b-
em 10 nevatHbIx auCcTOB, TUpaX 1000 3K3eMMIIAPOB.

[To kaxa0My BapHaHTy HEOOXOAMMO PAcCUMTATh 3aTpPaThl, CBSI3AHHbBIC
C IPUMCHEHHEM Pa3IMYHBIX MATCPUANIOB U TPYIOEMKOCTh MpoIecca CKpe-
TUICHHUS, KOTOpast BIUSIET Ha [UTNTEIBHOCTD IPONU3BOACTBEHHOTO [IHUKIIA.

Tabnuya Ne2. Cpaenenue nokazameneil npu pasHbIX CNOCOOAxX CKpenieHus NPOOYKYUU

Bapuan Nel BapuanT Ne2 | Bapuant Ne3
ITokazarenb Crpernenne Ckpemienne | CkperieHue
HUTKaMU 1
TIBAJI PUR-kiieem | TtepMokieeM
1. Pacxon marepuanos:
Tepmoxneit - - 1,325 kr
PUR-kieit - 0,663 xr -
I[MBA/] 0,9 xr - -
Hutku 750 m - -
Oo6noxedHast Oymara - 125 nucros 125 nucros
(140 p)
2. 3arpaTsl Ha Mare- 1536 py6mneit 930 pybmeit 840,5 py-
pHUasI Omeit

B pesynbrare pacueToB BUIHO, 4TO U3nanus ckperienus PUR-kineem no
CTOMMOCTH ITPAKTHUECKH HE OTIMYACTCS OT W3AAHUH CKPETICHHBIE TEPMO-
kieeM. [IpounocTs nznanus ckpemaeHHoro PUR-kiieeM 3HaYUTENBHO BBILIE.
CkpemnyieHne KJIeeBbIM O€CIIBEHHBIM CIIOCOOOM 3HAYMTENBHO JEUIEBIE 110
CPaBHEHHIO C IIUTHEM HUTKAMHU.

120

100
100

80

O [IBAT 1 auTKHE (%)
60 B PUR-k1¢ii (%)

O Tepmowaeit (%)

40
20 25
20

0 T T T

Cpasnenue mpyooemMKocmu npoyecca cKpenieHus no 6apuaHmam
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I[J'H/ITGJ'ILHOCTI) MIPOU3BOACTBCHHOT'O ILHUKJIAa H3TOTOBJICHUA H3,HaHPIﬁ,
CKPCIIJICHHBIX KBC 3nauntensHO HUIKE, YEM IIPHU CKPCIIJICHUH HUTKAMU.

Boree BbICOKast CTOMMOCTB MOJIMYPETAHOBBIX KJIEEB KOMIICHCUPYETCSI UX
MEHBIIUM PAcXoAOM, YTO MO3BOJISET CHU3UTH B cpenHeM Ha 30-40% mo
CPaBHEHHUIO C NPHMEHEHUEM INBEHHOTO CKPEIUICHHMs, W, CIIE/I0BATEILHO,
YMEHBILIUTD [IEHbI Ha TOTOBYIO NMPOTYKIIHIO.

Tunorpaduu, nepBEIMUA BHEJIPUBIINE MTOJHMYPETAHOBBIC KJIEH, CTOJIKHY-
JIUCh C HEOOXOAMMOCTBIO MOAN(UKAINK 000pYyIOBaHUs [UIsi OECIIBEIHOTO
CKpEIUICHHS, @ TaK YK€ CHCTEM XpaHEHUs U TPAaHCIIOPTUPOBKH KieeB. B wact-
HOCTH, HEOOXOJMMO OBLIO PEIIUTh CIICAYIONINE TPOOIEMbI:

e Jlns obGnerdeHust mporecca YUCTKH KIIEEBBIX Pe3epByaphl JOIDKHBI HMETh
CreLMaIbHBIE aJre3UOHHOE ITOKPBITHUE;

e JIns MUHMMHU3AIMK BHYTPEHHHX MEXaHWYECKHX ITOBPEKICHUH, BO3HU-
KalONIMX B KJIEEBOM IJICHKE, He0OX0auM 3(Pp)EeKTUBHBIH KOHTPOJIb TEM-
repaTypsl Kies;

* Jlo HaHeCeHUs Ha KOPEIIOK 0JIOKA, TO €CTh IIPH XPaHEHUH, TPAHCIIOPTHU-
POBKE U TOCJIE IOMEIIEHUS B MallIMHy OSCIIBEHHOIO CKPEIUICHUsI, KIIeH
JIOJDKEH OBITh 3allUIIEeH OT BO3/IeHCTBUII Biiary (B TOM 4ncie armocdep-
HOW).

Just nanecenust PUR-kiest TpeOyeTcst KiieeBOH MEXaHHW3M C TOYHBIM
nosupoBanueM. OOBIUHBIN armapar JJisi TEpPMOKJIEs,, HCIIOJIb3yeMbI B Ma-
muHax OecmBeiiHoro ckperuienus, it PUR-kies He nmonoiiner. Bripouem,
HEKOTOpbIE BEAYIIME NPOM3BOIUTEIH OOOpPYHIOBaHUS Uil OECIIBEHHOTrO
CKpEIICHHs HauaJll IPOU3BOIUTH CMEHHBIE KIICEBbIE AlNapaThl, T03BOJISAIO-
L[1e UCIOIb30BaTh U TepMokiel, 1 PUR-knel. CMeHHBbIE annaparsl 103Bo-
JISIOT B CYUTAHHbBIE MUHYTBI IEPEXOAUTH C OJIHOTO THIIA KJIes Ha JIPYroi, uTo
OYeHb YJ00HO IPH Pa3HOOOpa3HH THPaKEH B THIIOrpaduH.

[onuypeTaHoBbIit KiIeH Oosee KUAKUN, 4eM TepPMOKJIEH U XOPOIIO Ipo-
HUKAeT B MUKPOIIOPbI OyMaru 1 Meay CTpaHUIIAMHU. DTOT KIIeH HAHOCUTCS
OYEHb TOHKHM CJOEM Ha CHEeLHAJbHBIM 00pa3oM, IOJIrOTOBJICHHBIH Kope-
mok. B pesynbrare, naxe TOHKHI ClIoi Kiles CKIICUBAaeT NMPOYHEe, YeM Tep-
MOKIJIEH.

Just pasHbIX KieeB Tpebyercst 00paboTka kopemka. boiee Toro, u juis
pasHbIX Oymar oHa TOXKe JIOJDKHA OBITh pasHas. A 3Ha4uT, 000pyIOBaHHE
Juisl OECIIBEHHOTO CKPEIUICHUsI B WJieale JOJDKHO MO3BOJISATH BAPbUPOBATh
BHJ 00pabOTKH Koperika. [ 1aBHast 3ajaua 00pabOTKH KOPEIIKA - YBEIUYHUTh
IJIOMIA/[b TOBEPXHOCTH KOPEIIKA 33 CYET €€ HEPOBHOCTH, a JJI MEJIOBaH-
HBIX Oymar JI0BOJIbHO IITyOOKHX Hace4eK Ha KOPEIIKEe, KOTOPbIE 3aroIHsICh
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KJICEM, TO JUIsl XOPOIIO MPOHHUKAIOMICTO MOJIMYPETaHOBOTO KJIES 3TOrO HE
TpeOyeTcs, a Tpedyercs, HA00OPOT, MEIIKOMICPOXOBaTasi MOBEPXHOCTh KO-
petika. UToObI UMETh BO3MOXKHOCTb YIIPABIISATH U BAPHUPOBATH CIIOCOOBI 00-
paboOTKH KOpelIKa Ha COBPEMEHHBIX MAIIMHAX OCCIIBEHHOIO CKPCIICHHUS
HCIIOJIB3YIOTCS pa3Hble (pe3bl, IpUYeM, OOBIYHO CMEHHBIC, 00JIEe TOTO, MX
CTaBST [0 HECKOJIBKO IITYK.

®pe3bl A1 00padOTKH KOPEIIKa TOKE OBIBAIOT HECKOJIBKHUX Pa3HBIX TH-
OB | JICJIATCS Ha JIBE TPYIIIIBI: COOCTBEHHO (Dpe3bl, KOTOPBIC CPE3ar0T U 00-
pabaThIBatOT (TOPIIOHUPYIOT) KOPEIIOK, B (Ppe3bl, KOTOPBIC HAJACCKAOT WITH
HAJICCKAIOT, PBHIXJIAT U TOPLUIOHUPYIOT KOPEIIOK (HO CPE3Ky KOPEUIKOBBIX
(asbIeB HE IPOBOISIT).

B nactosiiee Bpems Ha npeanpusiTusix BHeApstoTces Mamuubl st KBC,
paboraromue ¢ PUR-kiesmu, manpumep, Quickbinder, Superbinder-600,
Eurobind 4000.

3akjrouenue

PUR-TexHOMOTHST B TMOCJENEYAaTHBIX IPOIlECcax HAOHWpaeT IOMyIsp-
HOCTh Ha POCCHIICKOM MOIUTPapUICCKOM PHIHKE.

Ero mosiBieHue cTaio HECOMHEHHBIM IIaTOM BIIEpEI B OOJIACTH pPa3BU-
TUs monurpadun. Benp npu mpow3BoACTBE M3 Oymar, MOKPBITBIX BOIOIH-
CIICPCHOHHBIMH JIaKaMH B Oymar Maccoi Beime 170 rp/m2, Oymar cioxHON
(bakTypsl IPUXOIMWIOCH pUOEraTh K 0oJiee TPYIOSMKOMY IPOIECCY CKpe-
wieHnto O1oka HuTKaMu. PUR-TexHOMOTHS O€CIIBEHOTO CKPETIIICHHS — 3TO
ANBTEPHATHBHBIN CIIOCO0 CKPETUICHUI0 HUTKaMH, KOTOPBIA CHIKAeT cebe-
CTOMMOCTD BBIITYCKaeMOW MPOAYKIHUU U CPOKHU CHa4d TUPAKCH, IPH STOM
MTO3BOJISICT MIPOU3BOANTE CKIICHBAHUE, 110 KAYECTBY HE YCTYIAIOMIEMY CKpe-
[UIEHWIO HUTKaAMU.

VYunteiBas Bce npenmyinectsa PUR-TexHOMOTHY, BUANMO B Onrkaifiiee
BpeMs IMEHHO IOJINyPETAHOBEIC KJIEH OyIyT MIMPOKO MPUMEHSITHCS B IO-
nurpadun B OPOIIFOPOBOYHO-TIEPETDICTHEIX POIIeCCax.
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LANGUAGE POLICY AND TEACHING
AT ARTEVELDEHOGESCHOOL

Bogaert L.

Graphical and Digital Media department
University College Arteveldehogeschool Gent —-Belgium

In a media training like ours, the Graphical and Digital Media (GDM)
department of the University College Arteveldehogeschool (AHS) that is
preparing graduates for an internationally minded labour market in which
communication plays a major role, the importance of language training can-
not be neglected.

Nowadays we observe an erosion of the proficiency levels due to a struc-
tural and chronic language deprivation in secondary and higher education in
Flanders. We cannot take this for granted in an industry in which communi-
cation and good linguistic competence are important. That’s why we, AHS/
GDM, have started several actions to restructure this trend.

This article informs you about some initiatives of the university college/
department to increase student’s awareness of the importance of languages
and to pursue a mastery level of both the native and foreign languages that
meets the requirements of the labour market.

Language policy in a European and Belgian/Flemish perspective

Not only AHS/GDM considers this issue to be a hot topic. The care for
languages was also put on the agenda of Mr Frank Vandenbroucke, Flemish
Minister of Work, Education and Training. In February 2007 he published
his Language policy document “De lat hoog voor talen in iedere school.
Goed voor de sterken, sterk voor de zwakken” (The bar should be high in
every school. Good for the strong ones, strong for the weak ones) . The main
idea of this text is that in all schools language care and training should be
considered as being very important. Language training as such should be
“good” for those students having a high mastery level of languages, and
“strong” for the weaker ones. As this idea fits within the European language
care the Council of Europe has declared 26 September as annual European
Day of Languages.
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Language Policy AUGent

The Ghent University Association consists of four institutions of higher
education active in Flanders: Universiteit Gent, Arteveldehogeschool, Ho-
geschool Gent, Hogeschool West-Vlaanderen. These members join forces
in the area of education, research, services to society, infrastructure and
student-related facilities. Within the framework of this collaboration, the
Association has developed al joint language policy. The following are the 4
basic goals of AUGent’s language policy:

1. The language of instruction is Dutch.

2. All members pursue a sufficient command of (“academic”) Dutch of

students in order to ensure equal chances for all students.

3. All members aim at giving students top chances to gain competences
in the field of foreign languages in view of the best employment per-
spectives in a global society.

4. To familiarize students with 1) the training-specific terminology and
2) to consult specialized topics in another language than Dutch (often
English) part of the study material is offered in another language.
Foreign guest lecturers are involved in the curricular activities.

University College Arteveldehogeschool/AHS: Diversity
and Equal Chances

AHS provides a stimulating environment to learn. In order to achieve
this objective, among other things, it creates maximum opportunities for its
students and staff. Some of the key principles that underpin the educational
concept , or ‘credo’, of AHS are linked to language issues as well:

1. Study programmes are student-centred and address individual learn-
ing needs. This idea is obvious on the language level too: taking into
account student’s individual language problems, AHS/GDM offers
distinct solutions.

2. Teaching methods stimulate students to learn in an active, independ-
ent and cooperative way. In this framework language training not
only is a matter of “ex cathedra” teaching, but involves students ac-
tively, either working individually or in team.

3. Study programmes are targeted on societal developments and the
needs of the practice. As due to the open market situation graphical
and digital media companies emphasize the increasing importance of
language care, we too must pay more attention to this development
and need.
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4. The study programmes are characterised by flexibility, international
cooperation and exchangeability. We offer flexible learning paths to
students in need of extra language training. In a global market this
attempt is not to be ignored.

Language Entry Requirements

As in our current Flemish society more foreign students than ever before
start higher education we had to define some language entry requirements.
As such the first-year AHS-student has either at least finished (with success)
one fulltime year of study in secondary or higher education executed in the
Dutch language, or he got a CEF certificate (Common European Framework
of Reference) - level B2 (advanced) Dutch (or higher).

Studying with dyslexia

Combining dyslexia and higher education does not pose insurmount-
able problems at AHS: students contact the social service coordinator of
the department to look for flexible solutions of possible study limitations.
Moreover, each AHS multimedia centre/library is equipped with SPRINT
+. It helps people with reading, writing and spelling problems. A clear voice
(a Dutch and English voice is standard) reads texts (Word, pdf, e-mail, in-
ternet), even texts you keyboard yourself. This tool is for hire or sale. More
info:http://www.tni.be/products/wordsprint.php

AHS Language policy offers a backpack full of chances

The basic assumptions of AHS language policy are that there is a pos-
sible link between linguistic skills and study success. Moreover, we believe
that language problems might pose a barrier to starting AHS studies or a
cause of study failure. That’s why we offer all students Language Support.
On DileAHS (AHS digital learning platform) AHS Students are automati-
cally registered to the AHS course “Language Support”. Moreover, within
each AHS department a Coordinator Language Support is assigned. Annu-
ally he formulates an Action plan Language Support. Below we list several
chances students get.

94



Chance 1: Entry courses

Before the start of the academic year entry courses are organized by AHS
Study Tutoring Service.

We aim at interested students who pursue to polish up their spelling
skills, to broaden their vocabulary, to learn how to give a smooth presenta-
tion or to write fluent texts.

Chance 2: Language Screening Test

During a Welcome week before the start of the academic year we test
first-year students’ mastery level of the Dutch language. Goal is having stu-
dents (and staff) perceptive for language issues and to check the students’
language ability. It is a digital screening test taking about 25 to 30 minutes
only (http://q-port.arteveldehs.be) and sifting through 5 units:

Academic wording
Spelling

Grammar

Writing skills
Reading skills

O O B S

Students get prompt feedback as results are communicated during the
second course week. As well follow-up and remediable steps are taken in-
stantly.

At the start of the academic year 2008-09 141 AHS-GDM students took
the test. Their average resultis 66,23%. 32 students got an A-mark, meaning
that they did very well, 37 got B (sufficient), 35 got C (insufficient) and 37
got D (amply insufficient).

We are aware that this screening is only indicative for the language com-
petence at the intake of first-year students. As students solely focus on lan-
guage during the test their screening result most probably is higher than in
real-life situations. However, the test also helps us to identify the high-risk
group and be able to focus on these special language needs through remedi-
able courses.

Examining some individual students’ data we learnt that the following
are indicators influencing the screening result:

1. Students’ preliminary training (number of years, level)
2. Study content in secondary education (general, technical, profes-

sional, art)
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3. Study discipline in secondary education (a lot of attention for
language(s)?)
4. Mother tongue and home speech/local dialect

Student’s Testimonies of Language Screening proof that they highly ap-
preciate our efforts:

“The test makes you face the facts. I had to guess quite often and that is not right.
I will have to take the matter in hand.”

“I feel this test was very helpful, because now I know that my command of the
Dutch language should be polished.”

Chance 3: AHS Language Workshops

In the course of the academic year and for those “in need” we organize
workshops on:

1. Professioinal Writing skills

2. Spelling

3. Academic Dutch

4. Pronunciation and Articulation

In small groups students get a mix of classical colleges and individual
coaching using authentic material.

Chance 4: Embedding the care for language(s) in the AHS-GDM
Curriculum

Throughout the entire training students are forced into paying attention
to languages, both native and foreign ones. That’s why none of the courses
listed below is optional.

In the Professional Development Course (1st year)we strongly empha-
size the importance of the Dutch language.

Communication courses (in Dutch) are offered during the entire training.
We pay special attention to Communication Techniques, Reporting Skills,
Presentation & Negotiation Techniques and Business Communication.

As Flanders is an open and export-oriented market French and English lan-
guage courses (general and training-specific in the 1st and 2nd year) are part of
the curriculum. As such we comply to a strong demand of the industry.

We incorporate Multilingual projects in our curriculum of the 2" year.
These projects are whether or not executed in association with partner in-
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stitutes (abroad or in the French/German community of Belgium). Our aim
is to stimulate competence-directed training in some kind of work simula-
tion or business context. As such language training is getting concrete and
applied.

Additionally foreign language input in non-language courses is aimed
at during the entire training. Internationalisation at Home (inviting foreign
guest lecturers or using foreign language texts) and Abroad (Training in an
international perspective — LLL/Erasmus) initiatives meet this goal to a high
extent.

Chance 5: Het Perspectief (The Perspective)

We observe that about 10 out of 100 students need extra language train-
ing/coaching. These experience severe language limitations. Among this
group we as well include NT-2 students (having Dutch as a 2nd language).
They are referred to Het Perspectief (an adult education institution) offer-
ing profound and intensive Dutch language coaching. In 10 lectures of 90
minutes (10 weeks) embedded in the regular timetable and 35 hours of in-
dividual coaching using authentic material students’ command of languages
is enhanced.

Chance 6: Online exercising

Aimed at students suffering to understand “academic” vocabulary in syl-
labuses and during lectures is the link:

http://icto.arteveldehs.be/woordenlijst/

Here students get the meaning of the academic word and an example in
a sentence.

Currently AHS invests in network versions of Software Nederlandse
Spelling (Dutch Spelling). In libraries and pc-rooms students may practise
this software. As well online versions are available for the student at home.

My experience

Being a (“new approach”) language teacher at GDM for sure is a chal-
lenge. Time-consumption has grown to quite an extent. But! Job satisfaction
has increased too, because integrating language teaching in other courses re-
sults in more frequent cooperation (and as such joy) with colleagues. Moreo-
ver, students’ feedback on this evolution is very positive and we observe
that this way of working is paying off. Ultimately, this is what counts.
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Conclusion

Ideal language teaching is a mix of classical colleges and individual
monitoring using authentic texts.

Each teacher is a language teacher. It is crucial that language is supported
by all staff members. The entire team should be perceptive to the importance
of language skills. That’s why it is a good idea to offer all non-language
lecturers the chance to get language trainings themselves, a list of criteria to
bear in mind when assessing texts or presentations and a checklist contain-
ing tips to have colleges and course texts easily receptive for students hav-
ing language limitations. Striving for a holistic approach, having students
and staff perceptive for language issues, GDM’s language colleagues joined
forces to compose a concise checklist that offers a survey of linguistic issues
to bear in mind when coaching and assessing students’ works.
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COOPERATION BETWEEN THE GRAPHICAL MEDIA
INDUSTRY AND THE UNIVERSITY COLLEGE
ARTEVELDEHOGESCHOOL (BELGIUM):
TWO SIDES OF THE SAME COIN

An overview of the modes and approaches applied
at the University College Arteveldehogeschool (Belgium)

Haerick F.

University College Arteveldehogeschool Gent — Belgium

Introduction

The Graphical and Digital Media department of the University College
Arteveldehogeschool prepares students for employment in the graphical
media industry. It is thus reasonable and even evident that both cooperate.
Everybody will agree on both its relevance and the need to do so.

Education and industry need to cooperate in order to organise a relevant
and adequate training. This cooperation has existed for a very long period
of time and experience shows that the possibilities to do so are there for the
taking.

This lecture briefly discusses the different forms our institution adopts
when cooperating with the industry. The main purpose of this presentation,
however, is to inform you about our practice and to foster the exchange of
ideas and experiences. To get this going on, it is best to inform, to inspire and
perhaps — why not — to challenge.

Background and context

The graphical higher education in Flanders does not exist that long. Our
institutes date back to the 1960s. In the time perspective of training young
people for a graphical profession, 50 years is ‘peanuts’.

Until recently professionals were trained in the company itself. One walked
along as an apprentice and one learned to handle the infrastructure and the in-
struments which were present in that company. Employers learned by doing,
they learned on the job. This training tradition has been lost due to several rea-
sons, for example because of the institutionalisation of professional education
(compulsory education in schools) and because of the fact that today you need
skills and insights which you cannot learn standing at a machine (for example
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languages or marketing). Youngsters also have much less interest in techno-
logical disciplines, in particular print media (this is a pan-European trend), so
they will be less interested in a training ‘on-the-job’.

Now, companies take on new employees graduating from formal educa-
tion. Companies want students to be ready for work immediately following
their graduation. In order to prepare these students adequately and timely
for their job assignments, the curriculum will attempt to integrate work
processes and professional tasks and attitudes as much as possible into the
programme. At the end of the curriculum, a competent student will have to
demonstrate the behaviour and skills which one expects today of a starting
professional. This is more than just mere knowledge transfer and building
up encyclopaedic data about printing processes and management issues. The
department, therefore, must design a contemporary framework of compe-
tences with a practice-oriented learning process for the students.

The cooperation between education and industry is thus a logical conse-
quence. As a university college, however, we must ask ourselves the ques-
tion: which companies do we want to cooperate with and in which areas?
These questions probe the vision of a university college on this cooperation
and the role which it gets allocated to realise the mandate.

Cooperation is interaction. This cooperation should be part of the vision
and the strategy of a company and the university college

Cooperation is not durable until there is win-win and transparency about
the expected output and respect for each other s individual mission. This en-
twining of common interests does not mean that you should agree on every-
thing. But the cooperation should be complementary and/or thought-provok-
ing. An example: companies can inspire the university college to adapt the
curriculum and for its part the university college can pass on the obtained
knowledge to other graphical companies. Two examples illustrate this point:
1. EskoArtworks puts certain software at the disposal of the university col-

lege. We apply this software in the educational process, students concen-
trate on it in their final paper, etc. Through trainings, articles in specialist
journals, seminars, etc. we translate and spread for our part knowledge
concerning these software packages to other graphical companies and
students/lecturers of graphical colleges abroad.

2. Recently we questioned 140 correspondents of the print media industry.
Our research topic: their expectations of their new employees. So: who
would they like to recruit, which student do they want us to deliver? Of
course we were selective with regards to the companies to be contacted,
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our respondents. Only successful companies with a recognised personnel
policy were questioned. As such we obtained knowledge and informa-
tion about good practices of contemporary human resource management
(HRM) in print media companies. This feedback was also very useful
and significant in designing our competence matrix: the mother board of
our training programme.

Graphical companies that cooperate with us are informed about the con-
temporary competences we pursue. This can happen through the work place-
ments (internships). As well we invite companies to examine the final paper
(thesis) of our students. As such firms assess the competences we pursue.
In short: we gain inspiration in print media companies, but give for our part
stimuli for contemporary HRM to other print media companies as well.

In other words, cooperation between industry and higher education
should be an interaction, no end in itself but a means to achieve particular
objectives:

* the mandate of the university college

* the objectives of the print media industry

* the policy objectives of the government.

This cooperation therefore brings companies and the university college
together to facilitate the realisation of their respective mission and vision.

How are vision and strategy converted into action?

The question “if” we must cooperate and “why” we should cooperate is
banal and ‘consequently’ easy to answer. More critical, however, is the ques-
tion how we can shape and give a meaning to that cooperation. How can we
realise this collaboration model?

Let’s categorise the application fields in six large activity areas:
Increase the quality of education
Facilitate the transition of education to work
Develop the employees’ competences
Profile the sector and graphical education
Material and financial support of the university colleges
Support for graphical innovation

AN N AW =

Increase the quality of education

1.1. Quality improvement of the content of the training programmes
The first range of cooperation activities refers to (inter)actions making
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expertise from companies available to education in order to keep the course
content and the curriculum up to date.

hinting and suggesting practical examples

make teaching packages available (especially suppliers)

grant support to developing new curricula and trainings

be a member of the advisory board of the University College

give suggestions for final paper subjects

refer to new trends and developments concerning graphical technology
but also HRM, financial management, environmental legislation, etc.

1.2. Support of the pedagogical process

Companies can also be addressed or can offer spontaneously to support
actively the pedagogical processes within training:

coaching students in the completion of their final paper, taking part in
juries, panel conversations

offering aid in application interviews

coaching students in internships

acting as visiting lecturer in the field of work experience, work at-
titudes (for example industrial initiative), new developments (for ex-
ample the processing of a merger) or technical-intrinsic expertise (for
example particular type of software, etc)

providing assignments in the training; projects for the students (de-
velop a corporate identity, a website, a marketing plan etc.). It is im-
portant that these projects have a high quality of authenticity (they
should be realistic and feasible).

Facilitate the transition of education to work

Students should be prepared adequately for their immediate employabil-
ity. The distance between education and employment, between school and
the enterprise should not be too long. This will facilitate the transition from
school to work.

2.1.

Put students into contact with the work environment

The better education succeeds in incorporating the working attitudes,
skills and knowledge required, so much the better education will match the
reality of the shop floor. This kind of cooperation is thus very vital, certainly
for a professional bachelor training.
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attending trainings, demo’s, etc. provided by graphical professionals
using business simulations (for example by means of role plays or
project oriented training)

company visits nationwide and abroad

observation internships (learning by watching)

raining periods at home and abroad (learning by doing)

research in companies within the framework of the final paper
holiday jobs in companies

guest lectures on the campus or in the company (promotional or in-
formative character to bring new technologies to the attention of stu-
dents and professors)

dual learning: combining a job with study. This still occurs much too
little in the graphical higher education in Flanders.

2.2. Coaching the choice of study and profession

Industry and education can also cooperate to coach the choice of study and
profession of students (and their parents). They can inform, inspire and en-
courage candidate students to choose for a print media profession. Given the
decreasing interest for training in print media, this track seems top priority.

graphical professionals can give information about the graphical in-
dustry, the different function profiles, etc.

be present on training events (job vacancy fair)

jointly (with the sector organisations) promote particular degree
programmes and bottleneck professions. Unknown makes unloved.
Young people (and their parents) have no correct picture of the sec-
tor’s high technological character, the remuneration conditions, the
promotion chances, etc.

Develop the employees’ competences

The cooperation between companies and university colleges can not
only have a positive impact on students. Within the framework of a learn-
ing organisation, cooperation can also be an interesting tool for professional
development and permanent training of the employees both of the training
institute and of industry.

3.1.

Competence development of the educational employees
allow internships for lecturers (observation or do-activities)
put places available in ‘in-house’ trainings and in-service trainings
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for teaching staff. Ideal because then lecturers and company employ-
ees sit together.

warm-up sessions in preparation for ‘open houses’ reserved for stu-
dents and lecturers

invite (all) teaching staff to visit company premises

3.2. Competence development of company employees

Thanks to this teamwork also the competences of company employees
can be further developed. That is possible in a direct and in and indirect
manner; as a determined action or as a spin off: a side result of the ex-
change.

employees who coach students within the framework of an intern-
ship, also acquire competences which can be used for internal tutor-
age or training of own (new) employees.

current courses are open for alumni (free of charge)

the university college regularly undertakes applied scientific research
with companies. Thanks to this cooperation a research attitude is also
stimulated in the company.

continuously lecturers have to learn. This should also be the case in
companies (see higher). Here lecturers can act as a role model. Their
presence on the shop floor within the framework of their personal
professional development encourages a learning culture in businesses
and reinforces an orientation on permanent training (attitude).

3.3. Improved policy and government of schools and companies

The management of training institutes and businesses is a complex mat-
ter but one with many similarities as well. Possibly the exchange of experi-
ences in both directions has an added value.

Participation in the Training Advisory Board

Recommendations concerning HRM, security and implementation of
environmental standards, etc.

Organise discussion groups about particular topics (e.g. new devel-
opments in marketing)

Profile the sector and the graphical education

In most Western European countries, print media institutes have seen a
decline in interest for print media courses. Both at secondary as at tertiary
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level. A stable influx of motivated and well-prepared students is imperative
to enable companies to maintain their existing staff levels and increase them
when necessary.
» Strengthening each other’s network; stimulating networking
» Reciprocal ambassadorship at home and abroad
» Common promotion and sensitisation campaigns with or without the
sector federations

Material and financial support of the university colleges

Companies can play an important role in ensuring a relevant and contem-
porary print infrastructure (both hard and software).
+ assist in developing the infrastructure: put material (hard- and soft-
ware) and raw materials available on an individual or organised basis
» grant access to equipment, infrastructure and premises

Support for graphical innovation

Innovation is key to remain competitive both as an educational institu-
tion or as a printing company. Both should join forces to remain updated and
to be able to keep up with new developments.

» applied scientific research into new techniques and technologies

 translation of this to context-specific applications

* coaching of the introduction of these new technologies

» support networking between companies/educational institutions

Conclusion

Mentioned here are not mere theoretical possibilities. Presently all these
forms of cooperation are facts, realised by the University College Artevelde-
hogeschool. Of course we are receptive to new and other forms of exchange
and cooperation.

Basically, your potential partners need to be aware of your readiness to
cooperate. Once this collaboration is fruitful and rewarding for both part-
ners, other areas and forms to expand and deepen this relationship will fol-
low naturally.
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NEW TECHNOLOGIES IN CULTURAL
HERITAGE PRESENTATION.
FOLK DANCES

Alina Norkuté, Egidijus Vaskevicius

Vytautas Magnus University, Lithuania

Intangible culture, as opposed to touchable heritage such as a castle, a
statue, or a painting, includes song, music, drama, skills, crafts, and other
cultural expressions that can be recorded but cannot be touched and inter-
acted with, without a vehicle for the culture. This living heritage provides
each bearer of such expressions a sense of identity and continuity, insofar as
he or she takes ownership of them and constantly recreates them (UNESCO,
2003).

As a driving force of cultural diversity, intangible heritage is very fragile.
In recent years, it has received international recognition and its safeguarding
has become one of the priorities of international cooperation as manifested
by the adoption of UNESCO s Convention for the Safeguarding of the Intan-
gible Cultural Heritage, in April 2006.

According to this Convention, intangible cultural heritage:

* Is transmitted from generation to generation;

» s constantly recreated by communities and groups, in response to
their environment, their interaction with nature, and their history;

* Provides communities and groups with a sense of identity and con-
tinuity;

* Promotes respect for cultural diversity and human creativity;

» Is compatible with international human rights instruments;

* Complies with the requirements of mutual respect among communi-
ties, and of sustainable development.

Dance regarded either as a performing art, a social practice art a fes-
tive event, is a manifestation of humanity’s intangible cultural heritage. It
is defined through the practices, representations, expressions, as well as the
knowledge and skills, of communities, groups and, in some cases, individu-
als. New technologies and digital media can be applied to support the pres-
ervation, as well as, the evolution of dance’s intangible culture.
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Digital dance learning

Safeguarding the dance heritage can be no better than by passing it to the
next generations. One of the most common and effective ways of learning
dances has been to watch a video showing the performance of dance mas-
ters. However, some information cannot be conveyed well through video;
for example, translational motion, especially that in the depth direction.

To this end, computer graphics systems enable students to learn dances
by watching the moves of animated dancer characters from different view
angles (WARABI-ZA, 2007). Alternative systems make use of virtual real-
ity (VR) technologies. For example, Hachimura et al. developed a VR-based
dance training system with a head-mounted display (Hachimura, 2004). The
student who wears a head-mounted display can observe virtual teachers
while he/she is dancing.

Further to supporting traditional learning goals new technologies also
motivate new ones (CEDFA, 2004). New learning tools, such as the Inter-
net’s network of library catalogues, campus information systems, directo-
ries, databases, archives, and other interactive media technology provide
efficient, exploratory ways to research the contributions of dancers and cho-
reographers, dance history, trends, and styles. Students are provided with
valuable, new creative tools, such as 3D animation viewers, or virtual reality
environments, which enhance learning by viewing performances of a dance
in two or three dimensions, enabling them to study difficult movements in
slow motion and in different perspectives Fig. 1 (valuable in cases where
balance difficulties do not allow its live demonstration in that speed) and
clarify steps with complex alternatives, and also produce their own choreo-
graphic sequence. In addition to these, students have a new way to document
and assess their learning, keeping computer journals, learning how to scan
representations of their performances. Students can also use new technolo-
gies to communicate with dance teachers and students around the world in
online discussions groups, list—serves, bulletin boards, and e-mail.

OpenDance project

According to the project proposal the innovative OpenDance contribu-
tions includes: (a) the provision of an on-line lesson management applica-
tion which will give dance teachers the flexibility to create their own teach-
ing scenarios exploiting the information stored in the OpenDance DB, (b)
the use of motion capture technology for digitizing dance movement thus
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Fig. 1: Functions of communication and relations of the dance visualisation

creating reusable dance resources, and (c) the exploration of game-based
learning for traditional dance.

The innovation of game-based learning lies in the exploration of web3D
technologies for developing game-based training material for cultural educa-
tion. This offers an alternative, entertaining educational approach (edutain-
ment) which is appealing to many people, especially the young.

Game scenario

The OpenDance 3D Game will allow the user to play a role of a Dance
and Art student who travels to five European countries and visits dance festi-
vals in them Fig. 2. It will happen in an interactive and playful environment
and will allow the player to learn various dances from five countries that are
participating in the project. The player will be able to read some short infor-
mation concerning the country that he/she is visiting, then to pick a destina-
tion on the map and to watch a video of the corresponding dance. Then the
player will fill in the report with questions concerning the dance.
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Dance Digitisation & Visualisation using Motion capture techniques

The typical pipeline production for optical motion capture begins with
camera volume calibration, where the relation between all the cameras is
computed using recording of dedicated calibration props (assuming the vol-
ume set-up [where the cameras are properly aimed at the captured volume],
has already been achieved). Then the subject, wearing optical markers (e.g.
spheres of 25mm diameter for body capture), is recorded in a static posture
so that the operator can manually label all the markers. The operator gives/
selects names for each marker in this static pose, usually using anatomically
relevant labels (e.g. LKNE for the left knee marker). The information gath-
ered at this stage will be used by the system to label the trajectories automati-
cally during post-processing of dynamic movements. The post-processing of
motion sequences primarily involves the following two stages: trajectory re-
construction and labeling of markers/trajectories. Once those two steps have
been completed, it is possible to visualize the technical skeleton obtained by
drawing segments between the marker positions. From this information the
subject skeleton and its animation are derived.

It is relatively easy to construct the subject skeleton (or its approxima-
tion) from the markers. However, the problem becomes much more complex
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Fig. 2: OpenDance game scenario
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when considering the body meshes and its deformation parameters Fig.3.
Skin deformation (or skinning) is based on three inter dependant ingredients.
First the skeleton topology and geometry, second the mesh or surface of
the body, and third the deformation’s own parameters (very often consisting
of vertex-level ratios describing the scope of deformation with relation to
joints). Good skinning results are achieved by a careful design of these three
components, where positions of joints inside the body surface envelope and
attachments ratios are very important issues.

One of the main issues in this approach is to identify key frames where
the timing element is visible in the appearance of the dancer. (e.g. position
of feet). Synchronization of the frames generated from the dancer’s motion
with respect to the music in such a way that it enables comparison of key
timing frames. Synchronized recording of the music and dance sequence of
the student is challenging and is crucial for the evaluation technique to work.
A manual technique of the dancer indicating the starting of the audio and
dance sequence can be used, which may later be evolved into an automatic
system. The final step is the development of the 3D animation viewer that al-
lows the manipulation of the 3D dancer, offering a number of functionalities
(e.g., start, stop, Zoom in / Zoom out, Focus, Change camera position, etc.).
The 3D game software developed with Macromedia Director Shockwave
Studio, which embeds Intel Internet 3D Graphics technology and new re-
leased 3D-Lingo commands for 3D runtime rendering control. A 3D-Viewer
provides a 3D-World navigation engine made with Lingo (Director’s pro-
gramming language), so that the user to be able to watch a dancing model,
choosing the point of view in the 3D-World and the zoom level, controlling
the speed of the 3D animation as well.

T

Fig. 3: From technical skeleton to skinning
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Fig. 5: The way of the character development

This way of folk dance learning probably will find a wider audience
among young people.
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STOP MOTION

Levinskas A.

Personal and joint projects workshop - “Cechas’, Lithuania
www.cechas.com

I am Alius Levinskas. In 2007 I graduated Master degree in Graphic
Design at Vilnius Art Academy in Kaunas. I’ve been working on my joint
and personal art workshop “Cechas”. One of my projects is teaching kids
of 14-16 years old of Stop Motion Animation at ITMC training center in
Kaunas. Video, including and animation form is one of the most forceful and
expressive. This expressive form is available to encode not only the image
but the sound also (two of the most important senses of human being: seeing
and hearing). Using those senses Artist can easier convey the history and
evoke the spectator’s emotions. Stop Motion Animation technique gives the
chance for creator (in my case for kids) feel physically and understand them-
selves how frame after frame makes the story into one animation movie.
This technique creates the illusion that motionless things become alive and
start moving.

Working with Stop Motion Animation technique requires lot of patience
and accuracy, accordingly the first stage I start teaching kids is motivation.
Showing different examples of Stop Motion Animation helps inspire young
creators. After all the kids has to split into the groups and try the technique
from the beginning to the end.

During the next lessons kids have to work under the following 4 stages:
the script, characters and the creation of an area, photograph and editing.

Scenario creation involves the entire group together. Kids tell various
stories and try to develop the scenario. Sometimes kids are given the key
words, which help to create the story. It is very nice that young people
don’t hesitate to touch social topics. When the story is ready, kids are mak-
ing storyboard. It helps to analyze what kind of background, characters
and decorations movie will require. And after, the story implementation
begins.

As I mentioned before characters might be created from different materi-
als. However, it’s interesting to use different materials together too: paper,
Lego and plastiscine together. This part of work takes quite a lot of time: the
characters have to be in a nice shape, flexible and easy moving. In this case
it’s very helpful to have a piece of wire or some toothpicks. Sometimes it
helps a lot to have even a double character.
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Taking pictures of the whole story requires the most patience. Despite
that the charm of Stop Motion Animation technique is being created exactly
in this part of work.

When kids have the characters and settings for starting making pictures,
we discuss the corners from which the pictures and story episodes should
be taken. Lightning is very important to avoid shadows and make the bright
pictures. And then the test of patience begins: one picture — one move. It me-
ans that first we make a character‘s movement, then put aside our hands, and
make picture, and then again we make character’s movement, after make
sure that a photo camera is still in the same position, and make a next picture.
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And it keeps continuing. The more frames we have, the more real character’s
movement looks. Sometimes kids have to make hundreds or even thousands
of pictures, it depends on the story and how long it takes.

After that the montage follows. In this part kids work with image and
sound programs like Adobe Premier Elements and Adobe Audition. After
checking pictures and choosing the best ones, we move them into montage
program. Then we connect all the pictures to separate episodes and episodes
to the whole story.

When we have the picture story, it’s very important to find time for pick-
ing music and preparing the text.
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Using this Stop Motion Animation technique kids are able to combine
their fantasy and handmade creatures using photo camera and video mon-
tage programs bring them to life.

To see the animations please visit: www.videoitmc.cechas.com
You can find or share your inspirations in: www.ikvepimas.It
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GRAPHIC ARTS TERMINOLOGY
DEVELOPMENT - THE LATVIAN STORY

Cerbulis U.

Heidelberg Latvija
e-mail:uldis.cerbulis@heidelberg.com
www.lv.heidelberg.com

It all started from web content management system built-in glossary fea-
ture to collect the actual graphic arts terms and particular translations, and
keep in Internet web-site for instant access (see for sample this link):

http://www.lv.heidelberg.com/www/html/lv/glossary/glossaryitems/S

Official launch of Heidelberg Latvia glossary was January 2006., cur-
rently it has about 175 entries.

Initially it was solo project by author, slowly collecting individuals in
kind of interest group, and trying different ways to involve and encourage
graphic art society post their own questions, suggestions and comments.

In few months web content was supplemented by e-newsletter. The dis-
tribution list was growing from 15 to 23 to 34 ... to 75. Good reading base,
but still too little feedback.

Then there came idea to organize meeting with persons involved, plus
also representatives from other formal and in-formal institutions: Latvian
Academy of Science (LZA) Terminology commission, Language Institute,
Graphic Arts school, Wikipedia, translation bureaus, students and individual
translators.

At the meeting November 7. 2008. it was decided that informal inter-
est group should be converted to a formal terminology subcommittee for
graphic arts (at LZA). So we have now “committee”, 15 members, monthly
meetings and two tools: Wikimedia-server and Yahoo mail group.

Yahoo group mailing activity is keeping quite reasonable since that,
Wiki-server has 42 entries so far, but this is only the very beginning (http://
www.stohotel.lv/polig Latvian language only).

The target would be to have 250 entries by end of the year; go live with
own domain name; make a solid set of terms (~100) to go for LZA TK; de-
velop educational content and boost graphic art society activity.

Latvian experience can be seriously taken in account when considering
similar activities elsewhere. Do not hesitate to write e-mail to author, any
reason is right enough:uldis.cerbulis@heidelberg.com
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THE THIRD ALTERNATIVE

Macijauskas A.
Kaunas College, Lithuania

Abstract

The EU policy framework i2010 was about “the initiative to foster growth
and jobs in the information society and media industries”. That’s the ill-fat-
ed Lisbon initiative 2000 and relaunched in 2005 after some expectations
failure was very ambitious. Now we have overall decline instead. Natural
question arises: was the policy bad or something else? We have been told
that we have to “fasten our belts’, otherwise we will face very disappointing
future. Is there any third alternative? Any crisis gives some lessons we shall
learn. If we don't, it will come some time again. Thus, crisis is a good occa-
sion for some deeper analysis. It is a good time to go back to the basics. It
is even a good time for innovations. So, let’s try to find out, what organisa-
tions should do and how it impacts our quality of life.

Introduction

So, why this crisis has happened to us, what we haven’t learned yet? Is
our society really the information society? Is what we have now exactly that
what we have been aspiring for? Was there something essential missing? Is
there something essential missing now? Where are we now, really? Is our
ship on the right course? Is our captain all right? Is our onboard crew all
right? Is our GPS system working correctly? Do we understand right, what
status indicate our sensors and meters? Is our compass functioning well and
do we really know, what our real direction is?

Doesn’t information society mean that all of us should be well informed?
To be informed means to be aware what’s going on.

Doesn’t knowledge society mean that all of us are in full knowledge,
what’s going on and what’s going to happen next? And what such a failure
means? What we do now, are we creating our defined future or just doing eve-
rything to keep our sinking ship on water? Really, doesn’t it seem like you’ve
promised for your child that he is going to get a candy, but apparently he gets
some punishment instead? Isn’t there something wrong? What’s happened?
How do we feel now? What we shall do now and what we shall do next?

In the article hereof, there is no pretension for a scientific point of view, as
it is ordinary understood. The need to stress a human factor or personality is
expressed here. The third alternative to problems solving. Normally, if prob-
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lems come — like a current worldwide financial crisis — people are looking for
two alternatives: somehow get some additional financing or just simply lower
any kind of expenses. Both ways are actually based on managerial decisions,
no matter on what level the problem exists, an organisation or entire country.
If to speak of non-ordinary social decisions, there are also two ways: sink into
desperation or turn to religion or any kind of rebel. All these mentioned ways
are based on “win-lose” or “lose-lose” kind of decisions. If a politician says
that it’s a time to “fasten the belts”, normally this means that people supposed
to be losers and state budget wins. If somebody turns to desperation, it means
that everybody is going to loose. We do not consider here the third way — do-
ing nothing, just waiting, since it does not solve the problems, just deepens
them (also “lose-lose” kind of decision).

So, what is the third reasonable alternative? It is about finding “win-win”
decisions, when each side wins. It is about going to the basic things, to the
heart of problems, to their causes. It is about paradigm shift. It is about re-
considering principles and basing values on these reconsidered principles. It
is about leadership.

Insight