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NCCNEAOBAHUE CBETQCTOI7IKOCTI/I LUBETHbIX
KAPAHOALLEN 1 MAPKEPOB

Baiukesmy M. 1O.
HayuHblIli pykoBoauTeb: AoueHT Meask .M.
Benopycckuii HauMoHabHbIA TEXHUYECKUI YHUBEPCUTET

Kaxablii npodeccuoHanbHblli An3aiiHep HauMHaeT CBOKO paboTy ¢ Habpoc-
KOB Ha nncTe Gymarn. Habpocku nomoraroT 6bICTPO BM3yanm3npoBaTb MAew,
COrnacoBaTb MX C 3aKa34yMKOM, CBECTM K MUHUMYMY PUCK HefOmMOHUMaHUS.
UT06b! BbICTPO YTO-TO 3apPMCOBaTb, HY)KHO BCEraa UMeTb MOA PYKOW HYXHble
MHCTPYMEHTbI. [punyem Heo6s3aTeNlbHO NpUOGPeTaTb [4OPOrMe KapaHgalun u
MapKepbl: YMenblii Au3aiiHep HapyUCyeT XOPOLUMIA CKETY 06bIYHBIMU ODUCHBIMU
MapKepammn 1 He60MbLLIMM HabOPOM LIBETHbIX KapaHAALLEA.

LiBeTHble KapaHAaly NpeAcTaBAAOT CO60 MHCTPYMEHT B BUAE OMpaBbl U1
CTEPXKHS, U3roTaB/NMBAEMOr0 M3 LBETHbIX NMUIMEHTOB. KapaHgaluy y pasHbIX
MPOM3BOANTENEN OT/INYAKOTCA APKOCTbHO, CTOMKOCTLIO MUrMEHTa 1 YA06CTBOM.

KapaHfalin LBeTHble, rpadToBbIe, KOCMETUYECKME 1 ApYTMe MPOM3BOAAT-
Cs N0 OfHOI TEXHONOTUM, Pas3nYKe 3aK/YaeTca B cocTase rpudens. CHavana
(hopmupyeTca cTepxkeHb. CornacHo opmyrne, TLATENbHO CMELLMBAKOTCA BCE
WHrpeaneHTbl, BXOASLIME B €r0 COCTaB: Macna, BOCKW, NMUIMeHTbl U T.4. ITa
macca Moj, Cu/bHbIM [aBfeHWeM NOLAETCA B YCTPOWCTBO C HEGOMbLUMM OTBEp-
CTUEM, pasmep KOTOPOro COOTBETCTBYET AuaMeTpy rpudens. Ha Bbixoge nony-
YaeTCs Cblpoli rpudenb, KOTOPbIVA CyLUIMTCA U PYOGUTCA Ha KYCKW OnpefeneHHo
OMHBL. NS U3roToBAEHUS Kopryca B AepeBSHHOM GpYCKe LenaroT Xenobku, B
HUX YKnagplBaroTca rpudenn. Janee gepeBsHHbIe LeTany NOKPLIBAKOTCA CI0EM
KNest U CKNEeMBatoTCs CO BTOPLIM AePeBSHHLIM GPYCKOM C enobkamu. Mony-
UeHHasi KOHCTPYKUMS pa3pe3aeTcs BAO/b Ha OTAe/bHble KapaHfaww. [anee
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CNnedytoT npoueccbl 06paboTKM 1M OKpaluMBaHUA KOpMyca, 3aTOYKM FOTOBOrO
KapaHfawa. K Kfieto 1 Ko BCeM OCTa/lbHbIM MaTepuanam, NpeabaBastoTCs CTPO-
rne TpeboBaHWs: ero KOMMOHEHTbI JO/KHbI ObITb 6€30MacHbIMK 1 He BCTynaTb
B peakumio C ApyrMmuy COCTaBNAMOWMMMN KapaHaala. [na n3rotoBneHus gepe-
BAHHOIO KOpMyca MCMO/b3ylTCA pasnnyHble copTa gpeBecuHbl. KapaHgawiu
MOTYT MMETb AOMOIHUTE/bHbIE aKCeccyapbl Ha MPOTUBOMOMIOXKHOM KOHLE: KK-
CTOYKM, NaCTUKMN.

MapKkep — 3T0 UHCTPYMEHT, KOTOPbI/ COCTOMT U3 M1acTMaccoBoro yTnspa,
B KOTOPOM COZEPXATCA YEPHWA W LIBETHOM CTEPXKEHb U3 MOPUCTbIX BOSIOKOH.

OcHoBa AN NPOM3BOACTBA MapKepoB — NIacTMAacCoBble Koprnyca. BHyTpu
Kopnyca HaxoAuTCsa pesepByap AN YepHW, NpeacTaBNAoLWMIiA CO60M NyYOK U3
COTHU ThICAY TOHYAMLUMX HEANOHOBLIX BOMOKOH, KOTOPbIE CKPY4YMBaKOTCA
OYeHb NJIOTHO Ha CMeuuanbHOM CTaHKe. [locne Yero Mx 3aBopaymBarOT B LES-
nodhaHoBYHO 06epTKy, MPW 3TOM MOYYaeTCs ANMHHbIA NPOBOJ, KOTOPLIA paspe-
3aK0T Ha pe3epByapbl Nog pasmep nomactepa. CTepXkeHb, Kak Npaswso, Aena-
lOT M3 HeliNoHa UMK BOWAMIOKa, NOTOMY YTO TO/IbKO 3TV MaTepuasbl COCOOHBI C
OfHOI CTOPOHbI He JOMNYCTUTL YTOObI YepHMAa hioMacTepa BbITEKNN, & C apy-
roi UMenn BO3MOXKHOCTb NPONYCKaTb UX JOCTATOYHOE KOMMYECTBO.

B pgaHHoOIn paboTe MccnefoBanCh CBOWCTBA 00bIYHbIX KaHLIENAPCKUX MaTe-
pvanoB, KOTOPble Yalle BCEro WCMONb3YKT CTYAEHTbl B CBOMX paboTax, Ans
CO3aHns HabpOCKOB, 3apPUCOBOK UM NOSIHOLEHHbIX paboT. Tak Kak Takue pa-
60Tbl MOTYT B Aa/ibHENLIEM CTaTb OCHOBOI NOPTHONNO, BAXKHO YTOObI OHK CO-
XPaHANM CBOW BUL, W LBET Ha NPOTSXXEHWUMN S/IUTENIBHOTO BPEMEHU — HECKO/bKNX
NeT, JaXke eciM B MOMEHT CO3[aHMst UX LIEHHOCTb He 0CO3HaeTcA. OfHVMM U3
HeraTMBHbIX (PAKTOPOB, KOTOPblE MPWMBOAAT K YXYALWEHWIO W WN3MEHEHUIO
BHELUHEr0 BuAa XyAOXKECTBEHHON paboThbl, ABNSETCA CBET. YCTOWYMBOCTL Xy-
[OXXECTBEHHOIO MaTepMaa K BbIFOPaHWI0 U M3MEHEHMIO LIBETA XapaKTepu3yeT-
Cl CBETOCTOMKOCTbH).

Llens gaHHoW paboTbl — BbINOMHWTL UCCMEL0BaHME CBETOCTOMKOCTM LBET-
HbIX KapaHAalLlei 1 MapKepos.

[ns nccnepoBaHmns 6binK BblbpaHbl KapaHaalwn Mapki Maped n 4oCTynHbIE
KaHLensipckue mMapkepbl. [anee onpegeneHbl LBeTa MaTePUaNoB: KPacHbIi, cu-
HWiA, XKENTbI N YepHbI, TaK KaK MMEHHO AaHHble LBeTa SBNAKTCA 6a30BbIMU
[N18 BOCNPOM3BESEHUs NH0ObIX LBETOBbIX peLleHunid. 3aTtem 6binv caenaHbl Bbl-
Kpacku Ha 00bluHOI Bymare s pucoBaHusi. LiBeToBble 06pasubl pasmeLleHsbl
Ha FO)KHOM OKHe, M0 UCTEYEHNM MecsLa CBETOBOIO BO3AE/CTBISA, YacTb 06pasLa
oTpesanach ¥ ybupanacb B TEMHOE MeCTO. B pesynbTaTe 6biiv NOMYYEHbI LLUKa-
Nbl C NONSIMK, TAe BPeMsi CBETOBOro BO3AeiicTBMA cocTasnseT: 0, 1, 2, 3, 4, 5
MecCALEB.

Bu3ya/ibHblii 0CMOTP BbIKPACOK LiBETHBIX KapaHAalleil MoKasasn CiefytoLLee.
YKenTblil LBET NPOAEMOHCTPUPOBAN NOCTENEHHOE OCBET/IEHNE N UCYE3HOBEHNE,
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KpacHbIA TOXe, HO B ropa3f0 MEeHbLUENA CTEMEHW. Y CMHEro cpasy Mpou3oLusio
M3MEHEHME LIBETOBOIO TOHA. Y YEPHOro BU3YaslbHbIX U3MEHEHWIA He BbII0 Bbl-
ABNeHo. Ha obpasuax ¢ BbIKpackamy MapKepoB MOXHO OTMETUTbL HE3HAUWTe/b-
HO€e M3MeHeHWe AN MaleK YepHOrO W XKeNTOro LBETOB, 3HAYMTE/IbHOE N3Me-
HEHVe /19 06/1acTU KPacHOTrO LBETa U MOMHOE BbIrOpaHMe CUHErO LIBETa, BO3-
MOXXHO CBSi3aHHOE C TEM, YTO [JaHHbIA MapKep Ha BOAHOW OCHOBE, B OT/INYME OT
OCTa/IbHbIX CMUPTOBbIX.

LiBeTOBble M3MEPEHWs BbIKPACOK KapaHAallei nokasanu, Yto WM3MeHeHue
LIBETOBOI0 TOHA He MPOUCXOAUT A5 XKENTOro U KPacHOro, YepHbIiA NpoLeMOH-
CTPMPOBa/T CMELLEHME LBETOBOIO TOHA Ha 3° B CTOPOHY CWMHErO, a CUHMIA Ka-
paHgall M3MeHW LBETOBOW TOH B CTOPOHY rony6oro Ha 13°. LiBeToBble n3me-
peHns 06pasLoB MapKepoB NOKasaau, YTO M3MEHEHWe LBETOBOIO TOHa aHaso-
FMYHO He MPOWCXOAUT AA XKENTOr0 U KPacHOro, YepHbI NPOAEMOHCTPUPOBaS
CMELLEeHWe LiBETOBOIO TOHa Ha 21° B CTOPOHY NypnypHOro, CUHWUIA MapKep nos-
HOCTbHO 06ecLBETUNCA.

AHanu3 kaHana L B ugeToBoin Mogenn Lab nossonunn onpeaennts GyHKLM-
OHaJ/IbHble 3aBUCUMOCTW U3MEHEHWS CBET/IOTbI KPACOYHOTO €104 (Y) OT BPEMEHM
OCBELLEHNS CTECTBEHHBLIM CBETOM (X):

1. LiBeTHble KapaHaLUu:
a. Kentblii: y = 0,1607x? + 0,2821x + 90,821.
b. KpacHbliii: y = 0,7714x + 63,905.
c. CuHnii: y =1,6857x + 38,952,
d. YepHbiii; y = 0,1429x + 23,476.

2. Mapkepsbl:

a. JKentblii: y = 0,1042x* - 0,7176x° + 1,2153%? - 0,7685x + 87,028.
b. KpacHbiii: y = 2,5143x + 60,381.

c. CwuHnii: y = 36,088In(x) + 34,262.

d. YepHsblir: y = 7,96In(x) + 22,272.

AHanM3npys 3aBUCKMOCTM, MOYYEHHbIE ANA LBETHbIX KapaHAalleid, MOXHO
OTMETUTb, YTO 3KCMEPUMEHTA/IbHbIE AaHHbIE A/11 KPaCHOT0, CUHEr0 U YepHOro
XOpOLLO anmnpoKCUMMPYKOTCA /IMHEAHbIMW 3aBUCUMOCTAMU, a ANS XKENTOro —
napabonnyeckoil. ITo MOATBEPXKAAET pe3y/bTaTbl MEPBUYHONO BU3YyasbHOrO
OCMOTPA: XEeNTbI KapaHAaLL BbILBETAET ObICTPEE OCTa/IbHbIX.

JKcnepuMeHTaNbHble JaHHbIE, MOMYYeHHbIe B 061aCTAX XENTOro Mapkepa,
[LEMOHCTPUPYIOT aHOMaslbHble pesynbTaTbl: BHayane HabniofaeTcs nocTeneH-
HO€e yMeHbLLUEHWe CBET/OThI, a 3aTeM Pe3K0oe OCBET/IeHUE 3a NOCNeLHNIA MecsL.
3TO MOXHO 06BACHMTb YenoBevyecKMM (HakTOPOM (ABYKPaTHbIM HaHeCeHWeM
YepHU/T B HEKOTOpPble 06/1aCTK), MO0 XMMUYECKMM COCTaBOM MapKepa, cogep-
XalLLM KOMMOHEHTbI, KOTOPbIE BHaYase TEMHEIOT MO BO3AENCTBMEM CBETa, a
3aTeM HauyMHalT pacnafgatbcs. [0S CMHEro 1 YepHOro Mapkepa OMMCbIBAKOTCA
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ﬂOFﬂpVIdJMI/I‘-IeCKVIMVI 3aBNCMMOCTAMU, KPaCHOro — NMHENHO. anI'-IEM ana cn-
HEro Mapkepa npakTn4yeCckn AOCTUrHyTO NpeaesibHOe 3Ha4EHNE CBET/IOThbI.

B xope JKCNepuMeHTa ObI/I0 BbISICHEHO, YTO HaMMeHee CBETOCTOMKUM Ka-
paHAallomM ABNAETCA YKeNTbliA, a HAMMeHee CBETOCTOMKME MapKkepbl — CUHUI ©
KpaCHbIVI. Hawnbonee cBeTOCTOINKME MaTepuasibl HEPHOTO LUBETa.
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YYEBHOE KOIMNMMPOBAHVE KAK METO/ OBYYEHWA
PNCYHKY

nbloTumk U.B.
HayuHbIin pykoBoanTeNb: goueHT Kawesckuii MN.A.
Benopycckumii HauMOHaNbHbIA TEXHNYECKUIA YHUBEPCUTET

Hapsigy ¢ prCOBaHMEM C HaTypbl, OAHUM W3 METOAOB 0OYy4YeHMs SBMISIETCS
yyebHOe KOMNupoBaHWe — KOMMpoBaHWe NPOM3BEAEHWUIA M3006pas3nTeNbHOro Mc-
KyCCTBa K/1aCCUYECKNX MAcTepPoB B YUEOHbIX LensX.

B npouecce KonvpoBaHWs MOTYT ObITb PeLleHbl pasnnyHble y4ebHble 3aga-
ym:

1. AHanm3 KOMMO3WLMM KOMMPYEMOrO MNpou3BefeHns (KOMMO3ULMOHHbIE
0CW, AnaroHanu, TpeyroibHUKWU, KOMMO3ULMOHHBIW LEHTP, NOCTPOEHWE U PUTM,
CUMMETPUSA 1 aCUMMETPMS, TapMOHWS M LENOCTHOCTb KOMMO3ULMOHHOIO pe-
LLEHMS).

2. N3yyeHne TEXHUYECKMX NPUEMOB, MaHepbl XyA0XKHMKa (cneyudmka rpa-
(h1yeckmx mMaTepuanos, rpaguyeckas MaHepa UCMONHEHNS U T.4.).

3. AHanm3 hopMm, 1306paXKeHHbIX B MPON3BEAEHNMN.

B npouecce y4e6HOro KoNMpoBaHus MOryT BbITb UCMNOb30BaHbI PasMyHbIe
CrocobbI:
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