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é YnpasieHus

CIIOCOBBI OLIEHKH KAYECTBA COOPMHPOBAHHBIX BOJAHBIX
3HAKOB B IIPOLIECCE HU3I'OTOBJIEHHUA IEHHBIX BYMAI

JlJis 3aIIUTHI Pa3IMYHBIX JOKYMEHTOB WM IICHHBIX Oymar, U3rOTOBICHHBIX Ha OyMax-
HBIX HOCHUTEJISIX, UCIIONb3YIOTCS pa3Hble BUIbl CTENEHEH 3allUThl, B TOM YHCIIE, U BOJASHBIC
3HaKH. B mporuecce npou3BoCTBa Takol Oymaru u JajbHEHIIEM ee MCIIOJIb30BaHUH NIPU H3-
TOTOBJICHUHM COOTBETCTBYIOLIUX HM3JIEIHM, BOSHUKAET HEOOXOIUMOCTh KOHTPOJIS BBIPAOOTKU
OyMaru Ha COOTBETCTBHE TEXHHUYECKHM yCIOBHSIM MPOU3BOJICTBA, & TAKKE KOHTPOJIS KadecT-
Ba TEXHOJOTMYECKUX OIEpaluil, MPUMEHAEMbIX IIPU U3TOTOBJICHUU W3 HEE KOHEYHOI'O Mpo-
JIYKTA.

B pabote BBINONMHEHBI UCCIEAOBAHNUS PA3IUYHBIX BUJIOB OymMaru ¢ BOASIHBIMU 3HaKa-
MU, Ha OCHOBAaHHUU KOTOPBIX MPEUIOKEHBI CIIOCOOBI OIEHKH KauyecTBa COCTOSIHHUSI Oymaru
IIPU U3TOTOBJIEHUH U MOCIIENYIOLIEN IKCILTyaTaluu.

BoasiHo# 3HaK - 3TO pUCYHOK (JIOTOTHII, TEKCT, MOTHUB), CO3/IaHHBI B Macce Oymaru
yIpaBiIsieMbIMU U3MEHEHUSIMU Ha OyMmarojenarenbHol MamnHe. BonsHoil 3Hak o6pasyercs ¢
MOMOIIIBIO CIIEUATHHOTO METAJUIMYECKOTO BaJMKa - 3ryTepa Ha IJIOCKOW ceTke Oymarojerna-
TETHLHON MamuHBl. bymara ¢ BOASHBIMH 3HaKaMH MPOW3BOJIUTCS TUIOTHOCTHIO 50-2501/Mm°.
BonsHbie 3HaKM SBISIOTCS OAHWM U3 OCHOBHBIX JJIEMEHTOB 3aIUTHI OyMaru OT TOJJICIIKH.
Bupl BOASHBIX 3HAKOB B COOTBETCTBHUH C ITPOCBETOM B Oymare:

-CBETJIbIH - IO3UTUBHELIN,

-TeMHBIH - HETATUBHEIN,

-KOMOMHHMPOBAaHHBIIA.

Pacrniono)xenue BOASIHBIX 3HAKOB Ha Oymare:

- ¢ HeMpepPbIBHBIM PUCYHKOM - CHCTEMaTUYE€CKU MOBTOPSIOIIUNICS BOJASHON 3HAK 1O
BCEMY MOJIIO;

- JIOKAJIbHBbIN (eIMHUYHBINH) BOASIHON 3HAK - PACIIOJI0XKCH HA JTUCTE (MK B PYJIOHE)
B OIIPENIETIEHHOM MECTE.

Hanecenue BOJISHOrO 3HaKa MPOMCXOIUT MyTEM OTJIMBa Oymaru 3a CY€T HEKOTOpPOU
Pa3HHULIBI B TOJIIIMHE CJIOSI BOJIOKHA. TEeXHOIOTHs Mpoliecca pa3MenieHusl Ha OyMare BOASHBIX
3HAKOB C TOYHBIM U SICHBIM H300paKEHUEM PUCYHKA SIBISIETCS OUYEHB CIIOKHOU 3a/1adueid.

[Ipumenenue Oymar ¢ BOASIHBIMU 3HaKaMH. CEepTU(UKATHI, aKI[UH, T0TOBOpa, AUILIO-
MBI, TJIATEXKHbIC TOKYMEHTBI, TapaHTUIHBIE TAJIOHbI, TApAHTUITHBIE TACIIOPTa, CBUICTEILCTBA
u T.4. Pynonnas Oymara pa3iuuHbIX IBETOB C BOJSHBIMU 3HAKaMU HCIIOJIb3YETCS JUIsl MHOTO-
CJIOMHBIX OJIAHKOB.

KauecTBO Oymaru ompezaenser Henblid psj mapaMeTpoB. B ciiydae M3rotoBieHus IeH-
HBIX Oymar oco0oe BHMMaHHE yHAEJseTCs KauecTBY (GOpMUPYEMbIX BOASHBIX 3HAKOB. Cyiile-
CTBYIOT CII€LUAJIbHBIE ONTUYECKUE UHCTPYMEHThHI BU3YaIbHOTO KOHTPOJISI KayeCcTBa U3rOTaB-
nuBaeMor Oymaru. OHU TIO3BOJISIIOT JOCTATOYHO OBICTPO ONMPENENsITh AePEKTH U MpPeaynpe-
XKIaTh 0 HEOOXOJAMMOCTH BBITIOIHEHUSI KOPPEKTUPOBKH. [10700HBIE CHCTEMBI KOHTPOIIS pea-
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JU3YIOTCS Ha CJIOXKHBIX (poTOCHCTEMAaX BBICOKOTO KJIacca CTOMMOCTBIO B JECSTKU ThHICSY J10JI-
napoB. Ha skpaH IIBETHOr0O MOHHUTOpPA BBIBOJHUTCS BBIJICJIEHHOE M300pakeHHe, 10 KOTOPOMY
MO’KHO OIpeNessaTh Ka4eCTBO HAaHECEHHBIX 3HAKOB, OLIEHUBATh U PACIIO3HABATH OTKJIOHEHUS
M0 KOHTPOJBHBIM METKaM.

B nannoii paboTe npeanaraioTcst JOCTaTOUHO MPOCTHIE U JEIIEBbIE CIIOCOOBI KOHTPOJIS
KadecTBa (POPMUPYEMBIX BOJSHBIX 3HAKOB B MPOLIECCE M3TOTOBICHHUS Oymaru, OCHOBAHHBIC
Ha aHanu3e HU(POBOro N300paKeHHs OTACILHOTO BOJASHOTO 3HaKa WM €r0 YacTH.

[Mudposas 00paboTKka CKAHUPOBAHHBIX W300paKEHUH MO3BOJISIET UCIIOIB30BATh MOIII-
HBII MaTEeMaTUYECKUH arlrapaT JJIs aHaln3a n300pakeHU .

Ha nepBom sTamne BbINONHSETCS OIM(pPOBKa M300paKEHUH Y4acTKOB OyMmaru, Imoiy-
YeHHBIX (QoTorpadupoBaHUEM WIH CKAHUPOBAHMEM B OTPAKEHHOM HJIM MPOXOJISAIIEM CBETE.
CkanupoBanue (ouu(poBKa) 03Ha4aeT mojydyeHue nudpoBoro nzoOpaxeHus, mpeodpazoBa-
HUE BU3yalbHOW MH(MOpMaIruu B 1iudpoByo Gopmy. B 0CHOBHOM paboTarOT ¢ pacTpOBBIMH U
BEKTOPHBIMU M300pakeHUsIMU. PacTpoBble H300paXeHUsI COCTOAT M3 CETOK IBETHBIX, CEPhIX
MOJIYTOHOBBIX MJIM YEPHO-OEINbIX MUKCeNeH, WM 3JIEMEHTOB M300paxkeHus. L{BeToBbie xapak-
TEPUCTUKHU PACTPOBBIX M300paKEHUI PUBOAAT K OOJBIINM pa3Mepam rpaduyeckux (haiios.
[ToaTomy mipu onripoBKe M300paKeHHUST HEOOXOAMMO YYHTHIBATh pa3MeEPhl OpUTHUHAJIA, Pa3-
pelieHe npu cKaHUupoBaHUM, (popmat daiisia, B KOTOPOM COXpaHSAETCs OLU(pPOBAHHOE H30-
OpaxeHue.

Pemrast Bompoc 0 ToM, KakuM 00pa3oM CKaHHUPOBATh OPUTHHAJ, BAXKHO YUYUTHIBATH €r0O
ONTUYECKYIO MJIOTHOCTh — CIIOCOOHOCTh MaTepuaia MpONycKaTh CBET. DTOT MapaMerp u3-
mensiercst B quanaszone ot O 1o 4,0, a Ha npaktuke u 10 6,0. OpuruHansl MOXKHO pa3ieiuTh
Ha JIBa IIMPOKHUX KJIacca — OTpaxkarollue U mnpo3payHbie. OTpaxkaroniye MaTepuanibl, KOTO-
pbI€ BKIIIOYAIOT MPEABAPUTEIHHO OTIEYaTaHHYIO MPOIYKIINIO, PUCYHKH OT PyKH Ha Oymare u
(OTOCHHUMKH, UMEIOT TJIOTHOCTH B Tipenesnax ot npubnusurensao 1,0 1o 2,3. s momyueHus
PEe3yabTaTOB CaMOT'0 BBHICOKOTO KayeCcTBa HEOOXOAUMO, YTOOB! JUHAMUYECKUNA TUAMa30H CKa-
HEpa COOTBETCTBOBAJ XapaKTEPUCTUKAM IJIOTHOCTU TUMUYHBIX OLU(POBHIBAEMBIX OPUTHHA-
JIOB.

Onudposka mpeacTaBisieT co00i Mmporecc, B KOTOPOM H300paKeHHUE PaCKIIaIbIBACTCS
Ha TOYKH, U MHPOPMAIHS O SIPKOCTH KaXKJOH TOYKH (a B CiIydae IIBETHBIX M300paKEHHU U O
€€ I[BETHOCTH) BBOJIUTCS B KOMIbioTep. Hanbosee mmpoko pacnpoCTpaHEHHBIMUA YCTPOUCT-
BaMH OLU(POBKHU SBISIOTCS ckaHepsl U Buneo - ALIIL. Cnenyer pa3nuyarh 5T /1Ba BUJA YCT-
poiicTB. B mpocreiimeM ciaydae mociae onmudpOBKU MOTydaeTCs NBYXTPagalluOHHOE U300pa-
xenue. [Ipu 3ToM ormudpoBsiBaTeNlb paboOTaeT ¢ 3apaHee yCTAaHOBJICHHBIM MmoporoM. Hmxe
3TOrO MOpora TOYKa M300pakeHUs1 BOCIIPHHUMACTCS Kak depHas (udposoe 3Hadenue 0), a
BBIIIIE TIOpora — Kak Oenast (mudposoe 3nauenue 1). [Ipu ncnoap3oBanuu onu(pOBLIBATES,
KOTOPBIH criocobeH pa3nuyats 256 ypoBHEl ceporo, Ha KOMITBIOTEP Ui YEPHBIX TOUEK OyAeT
nepenaBaThes 3HadeHue 0, a 1y 6enbix — 3HaueHue 255.3HadeHust 11l CEPhIX TOUEK OyIyT
JeKaTh MEXKY 3TUMHU TPAHUYHBIMU 3HAYCHUSIMH.

C moMoIpi0 COOTBETCTBYIOIIUX CPEICTB U METOAOB ISl PETYJIMPOBAHUS TOHAILHO-
CTH MO’XHO Ha3HA4YaTh MUHUMAJIbHBIC U MAaKCUMAJIbHBIE YPOBHU SIPKOCTHU JIJISl TIOJTYTOHOBOTO
WJIM IIBETHOTO M300pakeHwus, UCTob3ys 3HadeHus: oT O mo 255.3navenne O cOOTBETCTBYET
4yepHOMY, a 3HaueHue 255 -0Oenomy. M3MeHss 3T 3HAYEHUS, MOKHO OTPAaHUYUTH TOHOBBIH
Mana3oH CKaHWPOBAHHOT'O M300pa)KeHUsI, HE MEHSISI B HEM CBS3M OTHOCHUTENBHOMN SIPKOCTH U
KOHTpACTA.

KauecTtBo onndpoBaHHBIX U300pakKeHUIl 3aBUCUT OT YMCIIa OTAEIbHBIX TOYEK, Ha KO-
TOpBIE PACKIIAbIBACTCS U300paKEHUE, U OT TOUHOCTH, C KOTOPOW MPOU3BOJUTCS U3MEPEHHUE
SAPKOCTH WJIM COOTHOILIEHUS I[BETOB B TOUKAX M300paxxeHHs. DTH JBa (aKkTopa HA3bIBAIOTCS
pa3pelieHreM 1o 3JIEMEHTaM U pa3pelieHueM 1o ypoBHsAM ceporo. Ilpu oundpoBke yactoT
UCIOJIB3YIOT TIOHATHE «IIPOCTPAHCTBEHHOE» U COOTBETCTBEHHO «BPEMEHHOE» pa3pellieHue.
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[IpocTpaHcTBEHHOE pa3penIcHHEe OKa3bIBaCT peIlaloliee BIUSHUE Ha TIpeoOpa3oBaHue
uH(pOpMaIUK, KOTOpasi U3MEHSETCS M0 MPOCTPAHCTBY, HO HE MEHSETCS BO BpeMeHH. Paspe-
IICHHKE O AJIEMEHTaM MOKAa3bIBAET, HA KaKoe O0Ilee YHMCII0 3JIEMEHTOB (TOYeK) pasiaraercs
nU300paxKeHue, a MPOCTPAHCTBEHHOE pa3pelIeHHe MOKa3bIBAET, CKOJIBKO DJIEMEHTOB MPUXO-
JUTCS Ha €IUHHILY JUTUHBL. B MPOTHBOMONOKHOCTH 3TOMY, BpEMEHHOE pa3pelIeHrue UTrpacT
BaXHYIO POJIb TIPU OIIU(PPOBKE CUTHAIIOB, U3MEHSIONINXCS BO BPEMEHHU.

[Tukcenb - 37IEMEHT W300PAKEHHUsI, SBISICTCS MUHUMAJIBbHOW €IUHUIEH W3MEpPEHHUS
TaHHBIX H300pakeHus. KaxapIii mIKcenb pacTpOBOT0 H300paKEHUS UMEET YEThIPE OCHOBHBIC
XapaKTEPUCTHKH — pa3Mep, TOHOBOE 3HAUCHHE, NIyOWHY IIBETa U MO3UIMI0. DTH YETHIpE aT-
pudyTa onpeneNnsioT pa3perieHue.

Bce nukcenu ogHoro n3o0pakeHuss IMEIOT OJJMHAKOBBIN pa3Mep, KOTOPBIM ompeies-
eTcsd paspeleHreM, ¢ KOTOpPBIM ObUIO CKaHMpoBaHO H300paxkeHue. [Ipu OGonee BBICOKOM
BXOJHOM pa3pelIeHUH TEHEPUPYIOTCS MHUKCENM MEHBIIEr0 pa3Mmepa, 4To OOecIeYrBacT
OoJbIIee KOMMYECTBO MH(OPMAIIUK U BEPOSTHBIX JIETANCH HA €IUHUILY U3MEPEHUs, a TAKKe
OOJIBIITYIO MJIABHOCTH TOHOBBIX MEPEX0I0B. Pa3mMep M KOJMYECTBO MUKCEIeH ONpPEeAeIsIoT KO-
JNYECTBO HH(POPMAINH, COICPIKAIIEHCS B M300paKCHHH.

CkaHepbl ¥ IUPPOBBIC KaMEPhI TIPUCBANBAIOT OIPEICIIEHHOE 3HAYCHHE 1IBETA WIIN OT-
TEHKa CEpPOro KaKIOMYy MUKCEMo n300pakeHus. D((eKT HenpepbIBHOCTH TOHA BO3HUKAET
U3-32 MaJIIX Pa3MepoOB MUKCENEH, BCIEICTBUE YETO COCEIHHME MUKCENeH He3HAYUTEIbHO OT-
JUYAI0TCS APYT OT ApYyra MO IBETY WX TOHY. Pa3psiHOCTh OMTOBOTO MpeACTaBICHUS 1IBETA,
WIN TIIyOWHA 1BETa, ONU(POBHIBAIOIIETO YCTPOIMCTBA, ONMpeneNsieT KOJINIECTBO BO3MOKHBIX
[[BETOB HJIA TOHOB.

PactpoBoe nzo0pakeHre mpeacTaBisieT COO0H CeTKy MTUCKPETHBIX IMUKCENCH, KaXK bl
U3 KOTOPBIX MMEET OIpE/ICICHHbIE TOPU30HTAIBHBIE U BEPTHKAIBHBIE KOOPIWHATHI BHYTPHU
CETKH.

Ecnu npou3BOIUTE OIIEHKY TOJIBKO SPKOCTHOU MH(GOPMAIIUU B U300paKEHUH, TO B pe-
3yJabTaTe MOJYYUM YUCTO YepHO-Oenoe (T.e. NByXIrpalallMOHHOE) WM MOJIyTOHOBOE M300pa-
xenue. [Ipu mudpoBoii 00paboTke M300paKEHUI pa3IUYaroT JABa BUAAa HEIBETHBIX H300pa-
KCHHUH, a UIMECHHO, JIByXI'PaJallMOHHbBIC U TOJyTOHOBbIE M300pakeHus. J[ByXrpamalmoHHOE
U300pa’keHHE COCTOUT TOJIBKO U3 YEPHBIX M OENIBIX 3JIEMEHTOB, MOJYTOHOBBIE H300paXKEHHUS
COJZIepKAT TaK)Ke U MPOMEKYTOYHBIE OTTEHKH CEPOTo0.

MoHOXpoMHOE M300pakeHHE MPEICTaBIsieT co00i TBYMEPHYIO MATPUILy SPKOCTH B
MIPOCTPAHCTBEHHBIX KoopauHaTax. L{udpoBoe mzobpakeHne — Tabiauiia 3HAYCHUH SPKOCTH.
SApxocth ToukK — 3HaueHue oT O 10 255,910 COOTBETCTBYET M300paKEHUIO B IpagaIusax ce-
poro ¢ riyouHOU sipkocTu 8 OuT. AHaNM3 UMPOBOTO M300pAKEHHUST CBOAUTCS K aHAIHM3Y
MaTpUIlbl, B KOTOPOH 3HAYECHUSIMH SIBJISICTCS SIPKOCTh. B cilyuae MOJTHOIBETHOTO M300pake-
HUS Takas MaTpUIlla IPKOCTU €CTh JIJIS KQXKJIOTO IIBETA.

Crenyromnmm 3Tanom mociie onu(poBKU W300pakKeHUI y4acTKOB OyMaru ¢ BOJSTHBIMH
3HAaKaMU SBJISIETCS MaTeMaThyeckasi 00paboTKa Mmoyry4yeHHbIX.

Cnucok nmporpaMMHOT0 00ecreueHus, UCIIOJIb3yeMOro JUisl 00paboTKU U300paKEeHUH,
J0CTaTOYHO BenMK. Ecnu femo kacaercst MaHHBIX, y)Ke MPEACTaBICHHBIX B (hopMe m300paxe-
HU#i, TO JUIs 3THX [eJel B IPUHIMIIE MOKHO ucnonb3oBate Adobe Photoshop anamoruumsie
cucTeMbl pactpoBoil rpaduku. OHH TO3BOJSIOT MPUMEHSTH JOCTATOYHO IIUPOKUN CIEKTP
METO/I0B 00pabOTKH U TpaHCHOPMAITUU U300PAKEHU, a TAK)KE UX CTATUCTHYECKOTO aHAIH3a.
Takoil moaxox MPUBOAMUT K MOTEPE TOYHOCTU M OMPEICICHHBIM 3aTPyIHEHUSM UYHCICHHON
UHTEPIPETAIHH.

[TpumeHeHHs MOAOOHBIX CUCTEM MMEET OMpeelIeHHbIE HeJOCTATKU. BO-TepBhIX, As
ATHX CHUCTEM Ba)XKHO B MIEPBYIO OYEpEIb BHU3yalbHOE BOCIIPUATHE U300PAKCHHMIA, a HE YUCIICH-
HBIC 3HAUEHUS ero 3yeMeHToB. [Ipu 3TOM Amama3oH JaHHBIX OOBIYHO HIMpE AHMAra3oHa J0C-
TYIHBIX I[BETOB, KOTOPBIMH MOXXET OBITh MPEACTaBICHO H300paxenue. [1o 3Tol mpuuuHe B
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psne cinydaeB 00pab0OTKa TaHHBIX HA YPOBHE N300paKeHUH MOXKET MPUBECTH HE TOJBKO K TIO-
Tepe MoJjie3HOW MH(OpPMAIMK, HO U K HEBEPHBIM pe3yibTaTaM. BTopoii HeJoCTaTOK cUCTeM
pacTpoBOi TpaduKH 3aKIIOYAETCS B TOM, YTO OHH HE OOECIEUYMBAIOT HEoOXoaummon (yHK-
[IUOHAIBHOCTU. TpeTnii HeJOCTaTOK COCTOUT B TOM, YTO ATU CHUCTEMBI MO3BOJISIOT paboTaTh
JIMIIG C JaHHBIMH, TIPEACTABICHHBIMU B BHJIE (ailyIoB CTaHAAPTHRIX rpadudeckux (GopmMaTos,
U TEM CaMbIM HE JAIOT BO3MOXXHOCTH HETOCPEICTBEHHON BU3yalU3alluy IMPOU3BOJILHBIX J1aH-
HBIX.

CymIecTBYIOT CIeUUANIN3UPOBAHHBIE MPOTpaMMbl 00paboTku m300paxenuid. Harmpu-
Mep, Takue CBOOOIHO-pacmpocTpaHseMblie MakeTsl, kKak Scionlmageun Visio Pro, a Taxxke
nponaBaemas cuctema |IP Lab.Onu ynoOHeit cuctem pactpoBoit rpaduku U Mo3BOJISIOT PO-
W3BOJIUTH PA3IMYHYIO CHEIUATU3UPOBAHHYIO 00pa0OTKY, TaKyr0 Kak (pUIbTpAIysl, HHTEPIIO-
JSIMSL, CerMEHTAIN, CIICKTPAIbHbIN aHaau3. DTH CUCTEMBI B LI€JIOM PACCYUTaHBl HAa U300pa-
KEHHS HEOOJIBIIIOTO 00beMa, KaK MPAaBHJIIO, TIOJTHOCTHIO YMEIIAIOIINEC Ha DKPaHe MOHUTOPA.

3amauya 0OpabOTKM JBYMEpHBIX MaHHBIX INUPE 3aayd oOpabOTKH H300pa’keHUi.
TpakTys gaHHBIC B 3aBHCUMOCTH OT UX HPUPOIBI PA3IMIHBIM CIIOCOOOM, MOXKEM PUMEHSTh
K HUM PSiI METOJIOB alreOphl, aHAIN3a, MAaTeMAaTUIECKOW CTATHCTUKH, pemaTh JuddepeHIim-
QJIBbHBIC W MHTETpaANIbHBIC ypaBHEHHs. [ 9TUX 1esIeil MOKHO UCIIOIb30BaTh CUCTEMbI HHIKE-
HEPHBIX BBIYMCIICHUH.

B nacrosmee BpeMs ISl pemieHHs MOAOOHBIX 3a/1ad Yalle BCETO MPUMEHSIOT AJICK-
TpoHHbIe Tabmuibl EXcel u crnenmanbHble MartemaTuueckue mporpammbel  Mathcad,
Mathematica, Maple ap. Texuomnorus pabotsl B cpegax Excelu Mathcadumeer muOro 00-
IIEro, HalpUMep, MPOLECC CO3AaHUs MPOTrpaMMBbl UAET MapajuIeIbHO C €€ OTIAJAKON U OINTH-
MU3AIMEH, OTIag04YHbIe (GparMeHThl MOKHO OCTaBUTh B TOTOBOM Tabmmie win B Mathcad-
nokymente. U B cpene Excel,u B cpene Mathcad,maremaruueckuii anmapar MOXKHO PacIIIy-
psTh, CO37aBasi MOJb30BATEIbCKHE OnepaTopbl, GyHKIUHU U mporenypbl. s sroro Excelu
Mathcadumeror BcTpoeHHBIE sI3bIKM TIporpammupoBanus. B cucremy Mathcadunrerpuposa-
HBI CPEJICTBa CUMBOJBHONH MaTEMaTHKH, YTO TO3BOJISIET PEIIaTh MOCTABJICHHBIC 3a7ayll HE
TOJIbKO YHMCJICHHO, HO M aHAJUTHYECKHU. JIJI1 aBTOMAaTHU3alui MaTeMaTHYECKUX PacyeToB MO-
T'YT HCIOJB30BaThCS KOMITBIOTEPHBIE MPOTPAaMMBbl Y3KOTO CIEIUAIBHOTO HA3HAYCHUS HIIH
YHUBEpCaJbHBIE TPOTPaMMHBIE CPEJICTBA, COCTABICHHBIE C HCIIOJIb30BAaHUEM KOHCTPYKIIHI
SI3BIKOB BBICOKOTO ypoBHs (Doptpan, Pascal, @). Ognako pa3paboTka TaKMX MPOrPaMMHBIX
CpeAcTB TpeOyeT COOTBETCTBYIOUICH MOATOTOBKU B MPAKTHUKE MPOrpaMMHMPOBAHUS U JOCTa-
TOYHO OOJBIIOTO0 BpeMeHH. [109TOMY MpennoyTHTENbHEE UCIONb30BaTh MHTETPUPOBAHHBIC
CHCTEMBI JJIsl aBTOMAaTHU3aIllMl MaTeMaTH4ecKuX pacyeroB, Hanpumep, Mathcad.Cymectsen-
HBIM JJOCTOMHCTBOM ITOJI0OHOTO MPOTPaMMHOTO 00ECTICUeHHsI SIBJISIETCS TO, YTO B HEM OIIHCa-
HHUE PEIICHUs MaTEMAaTUIECKHUX 33Jad JTACTCS C TIOMOIIBIO MPUBBIYHBIX TSI MATEMaTHYECKIX
¢dopmyn u 3HakoB. Takoil jxe BUA UMEIOT U pe3ysIbTaThl BeruncieHuit. Kpome toro, mosian3osa-
TEJISIM TIPEIOCTABICHAa BO3MOXKHOCTh COCTaBJISITh COOCTBEHHBIE MPOrPaMMbI-PYHKIIUU U HUC-
N0JIb30BaTh MPUHIMIIBI MOJIYJIBHOTO MPOTPAMMHUPOBAHMS Ui peaIn3allii OPUTHHAIBHBIX
BBIYUCITUTEILHBIX aJITOPUTMOB.

Busyanuzanust AByMEpHBIX 3KCIIEPUMEHTAIBHBIX TaHHBIX YaCTO PACCMaTPHUBAETCS KaK
oTHenbHas 3a7a4da. Takue JaHHbIe OOBIYHO MPEICTABISIOT B BHJIE U300pKEHHI HITH TIOBEPX-
HOCTEH B MEpCHEKTUBHOM Mpoekiuu. OMUCaHHbIe BBIIIE MPOrpaMMbI TO3BOJISIIOT C OIpese-
JICHHBIMH OTPaHUYCHUSMH ITPOU3BOANUTH TAKYIO BU3YATH3AIHIO.

Ha puc. 1 npuBeseHo CKaHMPOBAHHOE M300pa)KEHUE CHEIHMAIBHOTO JIOKAIBHOTO BO-
JISTHOTO 3HaKa, HAHECEHHOTO 10 Kpako pyJioHa IeHHOW Oymaru. HazHadueHue Takoro BOJISIHOTO
3HaKa — BO3MOXKHOCTh KOHTPOJIS O (pparMeHTy Oymaru KauecTBa M3TOTOBJICHUS BCETO PYyJIO-
Ha B [IEJIOM.
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Puc. 1. CxannpoBanHOe N300pakeHUE CTIEUANBHOTO BOASHOTO 3HAKa

PeanpHas muomans 00beKTa — HECKOJIBKO KBaJPaTHBIX MUJLTUMETPOB. Pazmep uugpo-
BOro M300paxenus - 400x287nukceneii. [ OpU30HTATEHOE H BEPTUKATBLHOE pa3pelIeHUE CKa-
Huposanus — 300rouek/mroitm. Pasmep daitna B bmp-popmare — 514kunobaiir.

Ha puc. 2 mokasaHsl BapuaHThl 00paboTaHHOrO ¢ momoinkio mnporpammel Mathcad
(parmMeHTa H300paKeHHS BOSTHOTO 3HAKA.

Puc. 2. 06paboTka yacTu 1uppoBOro n300paskeHns BOISHOTO 3HaKa B porpamme Mathcad

Cynuth 0 KauecTBe COPMHUPOBAHHOTO BOASHOTO 3HAKAa MOKHO CPaBHHMBAsi €ro M30-
OpakeHHUEe C 3TATOHOM BOJSIHOTO 3HaKa. B JaHHOM ciydae KauecTBO M3TOTOBJICHUS BOJSTHOTO
3HaKa OIICHUBACTCS KaK yIOBJICTBOPUTEIHHOE.

Ha puc. 3 mpuBeneHO ckaHUPOBAaHHOE M300paKeHHE BOASHOTO 3HAKa, CUCTEMaTHde-
CKH TTOBTOPSIFOIIETOCS] TI0 BCEMy TOJI0 Oymaru. PeanbHble pa3Mepsl STOTO BOJSHOTO 3HAKa
3HAYUTEIBHO MPEBBIIIAIOT Pa3Mepbl MPEABIAYIIEro, HO pa3Mep HUPPOBOro M300paKEHUS -
150%x141nukcencii. ['opu3oHTAIEHOE M BEpTUKAILHOE pa3pelnieHne ckanupoanus — 70 To-
yek/moim. Pasmep daitna B bmp-gpopmare — 22,5kunobaiir.

Puc. 3. CkaHnpoBaHHOE N300paKEHUE BOJISTHOTO 3HAKA

Ha puc. 4,a nokasaHbl BapuaHThI MIO3UTHBHOTO M HETATUBHOTO (MHBEPTHPOBAHHOTO)
U poOBOro M300pakeHUs] BOJTHOIO 3HAKa, MOJIYy4YEeHHBIC ¢ TOMoIIb0 porpamMmel Mathcad.
YacTo 10CTaTOYHO MCCIIEIOBATh TOJBKO YacTh M300pakeHUs!, YTOOBI CYAUTh O Ka4eCTBE BCe-
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ro 3Haka. Ha puc. 4,6 nmokazansl iupoBbie M300pakKeHHUST YaCTH BOJSTHOTO 3HAKA, MOJTyYeH-
HBIC C MIOMOIIIBIO Tporpammbl Excel.

Puc. 4. 06paboTka nudpoBoro u300paxeHus BOASHOro 3Haka B mporpamme Mathcad §) u Excel ©)

Ha 3akmrounTensHOM 3Tare paboThl BBHITIOIHSICTCS aHAIN3 TTOJIYYCHHBIX PE3YJIbTaTOB U
COMOCTABIICHUE UX C HOPMUPOBAHHBIMH BEJIMYMHAMU, UTO MO3BOJISIOT OLIEHUTh KAYECTBO Ha-
HECCHHBIX 3HAKOB U BBISIBUTH MECTA, B KOTOPBIX IMapaMeTphbl OyMaru Wi MECTOIOJIOKEHNE
BOJISIHBIX 3HAKOB HE COOTBETCTBYET TPEOOBAHUSAM TEXHHUYECKUX YCIOBHI WM HOpMaM Kade-
CTBa MPOIYKIINH.
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CIIOCOBHU OHIHKH AKOCTI COOPMOBAHUX BOAAHMUX 3HAKIB YV ITPOLECI
BUT'OTOBJIEHHA LHIHHUX ITAITEPIB
FO.T. I'epacumenko, ILI1. Koryt, B.O. IllleBuenko, B.I. Crenypa
Y pobomi euxnadeni pezyromamu O0CHIONHCEHHS PI3HUX 6U0i8 nanepy 3 600SHUMU
3HaKamu, Ha nNiOCmMasi SAKUX 3anpPONOHOBAHI CNOCOOU OYIHKU SAKOCMI nanepy npu
8U2OMOBTIeHH] T NOOATbLIIL eKCNLyamayii.

METHODS OF ESTIMATION OF QUALITY OF THE FORMED THRAD-
MARKS IN THE PROCESS OF MAKING OF SECURITIES
U. T. Gerasymenko, P.P. Kogut, V.0O.Shevchenko, Stdpura
The results of research of different types of paper are in-process expounded with
thread-marks on the basis of which the methods of estimation of quality of paper are offered
at making and subsequent exploitation.
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