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KOHTPONIbHBIX OOBEKTOB 7}, , NPOMEXYTKOM BPEMEHH MEK/IY IBYMsS HCCIETOBAHUSAMMI T,, n

cMozieupoBas 3HavenneM U, , CO3/aiuM ABYMEPHEI MACCHB M3 CTONOLOB 3HAUCHHMI T U G
b,. TlepBrle Tpu CTONGNA MATEeMAaTHYECKH OMHCAHDI BeIIle, a crojben b, Gyner ommcan B
HanpHedimieM. CTpoKH Gy/IyT Ipe/ICTaB/IATh 3HAYEHHS STHX BETHUMH B 3aBHCHMOCTH OT BE/THUHHbI
Bpemenn 7).

Tlpu moCTPOEHMH MacCHBa HCTIONb3YeTCs TPOCTOH TPHHIIAI FeHEpAITHH JAHHEIX. Crpourtes
crenennas pynkuus (2) ¢ sanammevMu kodpduumentavu U, u b, u ko3 uImenTOM

nerepmuHaimy 1. VenoBro Gynem cuurtats, uro U A= HUTH

JUis cosnamuMs MaccHBa JAHHBIX H TIPOHM3BOJCTBA pPACYETOB YI06HO HCIOJIB30BaTh
nporpaMMHbIe IpoayKTel MatLab wim Excel, mo3Bossiromue onenusars MaTeMaTH4ecKyIo MOJEIb,
TPOAHANN3NPOBAB ¢ IpauK M OUEHHB KOA(D(UIHMEHTH NETEPMHHAIMN 3aBHCHMOCTEH OIHOrO
psifia JaHHBIX OT BEJIMYUH JPYTOro.

Tockonbky o1 Bemmaumb Ko3dduimenta U, He 3aBUCHT pelleHUe 3a7aud HAXOMICHHS
T;, m U, wmoxer npuHEMars moboe 3HAauYeHHe, BeCh MACCHB MPEJICTABISAIOT KPATHBIM

ONpPEJIENICHHON MaTeMaTH4ecKoil BeuunEe. DTO MO3BOJSET MPEACTABNATh JAHHBIE, ONMHUCAHHBIC
(opMyaMH, MOTYYEHHBIME OT COBEPIIEHHO PasIHIHBIX (aKTOPHBIX KPHTEPHEB, H3MEHSIOMUXCS
(YMEHBIIAIOIIXCST) B TEUEHHE BPeMEHH, HO KPATHBIX 5TOMY 3HAYEHHIO.

B mozxxozte K permenmio 3anauu momyuenus GOpMyIIsI ZABHOCTH MIPOUCXOXK/IEHUST 00BEKTa
MOYKHO BBIIE/IHTH HECKOIBKO HIPHHIUITHATBHBIX MOMEHTOB.

Ha nepsom otame st ompesienenus (GOpMyITEI JABHOCTH NPOHCXOMKICHHS o0BekTa, y
KOTOPOTO 3HAYMMBIH (hAKTOP H3MEHSETCs (YMEHBIIACTCS) B 3aBHCHMOCTH OT BPEMEHH, onpenenuM
CTPYKTYpY 3TO (hOpMyIIBL.

Myete X, Y, Z — HekHe MaTeMATHUECKHe BHIDAKSHHS, depes KOTOpPBIE TNPEACTABAM

BAPHAHTBI CTPYKTYPHOM HACHTU(DUKAIIHH:
DB T e o o 2

Torma

X =T, ITy; Y=T,/T,; Z=log,,(T;).
CoOTHOMIEHHS STHX BeNMYMH GyyT ONpPeaesTes CIIETYIOIHM 00pa3oM:

s Ty /1 X=T,Y;

Y=t
X

Z=1-log,,(X); Z=l+log,(¥).
Onpenemam 3navenns by u b,:

(©)

I

b, = logy, ©

I
Mogenu (3-4) He Hak/IaIBIBAIOT KAKHX-THG0 YHCIIEHHBIX OTpaHAYCHHI HH HA BETHUHHE b,
u by, mu ma semmaunst 1), u T, .

Ha BTOPOM 3Tale BBEJIEM MaTeMaTH4eCKOe OMHCAHUE O0OBEKTa OHpB,L\EHCHHDﬁ JIaBHOCTH C
HCII0JIE30BAHUEM HATypajIbHOTO norapndma.

IlycTh 06BEKT B 3aBHCHMOCTH OT CBOEit 1aBHOCTH 7) ONHCHIBACTCS ypaBHEHHEM
y=Aln(x)-b,

r1e Koahdunments! ypasuerus onpexersiores tak: A=1/In(7}); b=1.
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B noareepinenme mocnenmero Tesmca Moo MPUBECTH
MB. Toponogoit u B.J. Dyprerosa [7], kotopsie
HMMEHHO KpacHTeleH B cocraBe Mare)
(BBICOKOTEMITEPATYpHOE, CBETOBOE M T
GyMaru I0KyMeHTa, MHHHMATHHEL

PE3YIBTATBl  HCCIIE/I0BAHMIH
CBUIICTEIILCTBYIOT O TOM, YTO PHCKH Jerpajaiyu
PUAIOB IHCbMA NPH BHELIHHUX arpeCCHBHBIX BO3LEHCTBHSX
P-), HE IPUBOJIAIINX K BBIPAKEHHBIM H3MEHEHUSM BHEITHEro BHJIA
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CurhnkoB Bopuc Bamumosru, OO0 Dkcrel
Boporex.

Benesues Annpeii Huxonaesuu,
Boporex.

PTHOE yupevcieHHe «BOpOHEKCKHIT LEHTp JKCrepTH3bD,
00O OxkeneprHoe yupekaeHie «BopoHesKcKHii LeHTp dKCTepTH3BD),

HGarosa Haranbs FOpbeBna, Kanmnaat Texmveckix HayK, JOLEHT Kadeapbl NPHUKIaIHOH MaTeMaTHK
Jlunewtkoro rocy rapeTBeHHOrO TeXHIecKoro YHHBEpCHTETA.

HGaros  Cepreii Anekcarnposuu, CTapumiii mpenofasatens KaeApsl TPHKTAIHON MaTeMaTHKU
JIHIIeLKoro rocy1apeTBeHHOro TexHHUECKOro YHHBepCHTETa.
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5. O0mmii ciry4qaii.

YucrnenHble SKCIEPUMEHTE! ¢ hopMyIoit (7) B.CTydasx, KOTa yCIOBHE MAKCHMAIBHOCTH
CTONO1O0BOrO panra Ut Matpuibl C He BBIIOIHEHO, MOKA3BIBAIOT, 4To Matpuia C*, Kak mpaBuiio,
ABJIACTCS 06001IeRHOM 06patHOl st C, HO MOXKET He GBITH NCEBI00OPATHOIH.
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Pabora nomnepxana rpatom PODU (kox npoekra 16-07-00854 a

E-mail: nmish@lipetsk.ru
Anpec: r. JIuneuk, yin. Mockosckas, 30.

VIIK 51.73

OCOBEHHOCTH IIOCTPOEHUSI JMHAMHYECKOI MOJEJIHA
IPOLIECCOB CTAPEHMSI IITPUXOB PEKBU3UTOB JIOKYMEHTOB

000 OxkcenepTHOE yupeskaeHHe «BOPOHEKCKHI LEHTp SKCIEPTU3HD
Jlunerkuit rocy1apCTBEHHBI TEXHHYECKUH YHUBEPCHTET

B.B. Cutaukos, A.H. Benesues,
H.1O. X6auosa, C.A. X6anos

B cratbe pacematpuBarotes nmpo6eMHbie BONPOCHI [0 H3y4eHHIO MPOLecca H3MEHEHHS BBIGPAHHOTO
SHAQYMMOrO TNapameTpa, XapaKTepH3YIOIUero BO3pacT LITPHXa MaTepuaja MHCbMa B 3aBHCHMOCTH OT
Bpemenn. [lpeanaraemblii MccieoBaTe/bekiii MOAXOA OCHOBAH HAa M3Y4YEHHH MHAMHYECKOH MOJENTH
H3MEHEHHs MapaMeTpOB LBeTa IUTPMXa BO BpeMeHH. IIpH 5TOM OCHOBHBIE TPHHLMIBI H KPHUTEPHH
MO/IE/IMPOBaHKS MPH BHIOOPE Pa3TMUHBIX 3HAYUMBIX TTAPAMETPOB MOT'YT ObITh AHATOTHUHBL.

AKTyBJ'[BHUCTB J@HHOIO MCCJIEJOBAHUS MPOJUKTOBAHA TEM, YTO JUIS YCTAHOBJICHHS
abCOMIOTHOM JABHOCTH BBIIIOJHEHHS PEKBU3UTOB JIOKYMEHTOB, B paMKax IIPOU3BO/ACTBA Cy}l€6H0'
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To ects, hakTuueckn sto BEJIMYHHA (hp ), BBIp@)KEHHAS HIIH B y.e., 1u60 B MB, unu B mo6bIx
CAMHUIAX JIETEKTHPYIOMeH MNKANIbI, XapaKTepu3yloWas OTKIHK JIETEKTOpa, H K
SHANCHHIO BE/TMHHEI KOHIIEHTPALMH He HMEET NPSAMOTO OTHOLIEHHS [5].

Cornacho [1] 3a XapaKTEPUCTHKY MacChl KPACALIErO BEIIECTBA B 1po6e (B mTpHXE) MOKeT
OBITh IpUHSTA MOGas XapaKTepUCTHKA WTPUXa, IPOIOPIHOHANBHAS MacCe KpacsIIero BeIecTna B
npobe. Ouenky «BospacTa» mTpHxOB VICCIIENeMEIX - PEKBU3HTOB MPOBOIAT 110 XapakTepy
YMCHBIIEHHS OTHOCHTENBHOIO COMIePIKAHHSL PACTBOPHTEIISL B INTPUXAX B TEUEHHH ONPEIEIIEHHOTO
TIPOMEKYTKA BPEMCHH C MOMCHTA HAa4ala aHATH3A OCTATOMHEIX KOJIMYECTB pACTBOpHUTENS B
WTpHXax t. Bpemst BEmOMHeH1sT HeeretyeMrx IITPUXOB X paccumThIBaeTes 10 Gopmye

3
4YR-1"
[ie t — Bpems CTAPEHHs! ITPHXOB ¢ MOMEHTA Hadama HCCIIE/IOBAHHS.

Benmuunna R paccuntsisaercs mo cnexyromeit hopmyne

YHCIIEHHOMY

R=

rre C,

— OTHOCHTEJIEHOE CoaepKaHue PacTBOpuTEsIl B HCCIIeyeMbIX IITpUXaX Ha Hayaio

HCCIICIOBAHUS, q — OTHOCHTEILHOE COIepKaHHe PacTBOpHUTEIIA B HCCIIeTyeMbIX mTpuxax yepes

BPEMsI / C MOMEHTA Havasla UCCIIeI0BAHMS.

Jlist onpenienenus oTHOCUTENBHOTO COZIEPXKAHUS «IKCTPArMpyIOT Kpacslnee BEIECTBO H3
WTPEXOB NPO6 M MOJBEPraloT MoyyeHHbIe 9KCTPAKTBI CIIEKTPOPOTOMETPHPOBAHHMIO B BHMOI
0011aCTH JUIs ompe/ieenus CONICPXKAHHS KPACHTEIS B PoGe ¢ MOMyyeHneM B Buie rpaduaeckoit
3aBHCHMOCTH CIEKTPA MOTJIOMEHMS HOJTY4eHHOro 9KCTPAKTa, a XapaKTePHCTHKY OTHOCHTEIBHOTO
COZICpAKAHMS PACTBOPHTENIS B INTpUXe C PACCUMTHIBAIOT [0 hopmyne
C=#,ID,

e D — MHTEHCHBHOCTE TOJOCHI MOTOMICHHS KPacUTellst B CIieK
NPONOPIHOHATLHAS MACCE KPACATIET0 BEIIECTBA B IITPHXE» [1].

Jlsi BEIGOpA BENHYMHBI HHTEHCHBHOCTH IOJOCKD TIOTVIOMIEHHS B MaKCHMyMe IIHKa TpH
CHEKTPANLHBIX HCCIEOBAHHAX SKCTPAKTOB KPACHTENS KaK KPHTEPHUS OTHOCHTEIBHOCTH, 4TOGBI
H30eKATh 3HAYMTENHHBIX OMHGOK B OHPE/IeICHIH XAPaKTEPHCTHK OTHOCHTE/NBHOTO CONEPKAHHS
PacTBOPHTENIS B WTpuXe C, YMCIICHHbIE BETHIHHEI h, W D JIOIKHBI GBITH BEMYHHAMH OJHOIO

Tpe IMOTJIOIEHUs — BCIIMYHHA,

TopsiKa. B TIPOTUBHOM Cllydae Majeiiiee H3MEHECHHUE BEJIMYUHBI D, HM3MEpSIONIeecs Yalle BCero

JECATBIMH H COTBIMH 3HAYCHUSIMH, IJIe h/’ — 9TO HE BEJIMYHHA KOHIIEHTpALlMH, a BeJIHYHHA OTKIHKA

JICTEKTOpa, TaKOH MaTteMaTH4ecKuit MOAXO0/T H3HAYAIIBHO 00
COCTABIIATH OYEHD 3HAUUTEIILHBIC BEJTMYUHEL.

Xo4ercst OTMETHTB, UTO B [1,2] mapametp b B KonTeKcTE TIpoIiecca ONHUCaH HEeA0CTATOTHO
nonHo. JIeKIapupyeTcs, 4To OH ONpefeisercs IHMmb Kak MoKa3aTelb CTENEeHHOH (yHKIHH,
KOTOPEIH BBIYHCIICTCS OMIMPHUECKH /MM OLEHHBaETCS TYTEM CPAaBHEHHS XapaKTepHCTHK
OTHOCHTENIEHOTO COZICPIKAHUS PACTBOPHTENS B INTPUXAX C AHATOTHUHBIMH XapaKTepUCTHKAMHE
UITPHXOB-MOJIEIICH, IaBHOCTE BBIIONHEHNUST KOTOPBIX COBMANACT ¢ MpOBEpsieMOH NaToi B mpesenax
AOMYCTHMOM HOTPEITHOCTH, TPEICTABNEHHBIX B rpapudeckoM mi TabmuaHOM BHne. U3 storo
CIENyeT, YTO PH HCIONB30BAHMH (POPMYIII, IPHBEAEHHOM B [1.2] s marupoBkm mwrpHxoB, MoryT
BO3HHKHYTB 3aTpy/HEeHUs (Gotee moapo6HO 06 5ToM cM. [5D).

YCIIaBIUBACT OIHOKY, KOTOpast MOXKET

MaTtemaTuyeckue 0CHOBBI, 3210/KkeHHbIE B npowece Mo/Ie,IUPOBAHHST

TpencraBum mogxon Kk monyyenmio (opMyIbI JUIsl OmpeseNeHus BpeMeHH HameceHus
PEKBH3HTA JIOKYMEHTA B 3aBHCHMOCTH OT BEIHYHHBI 3HAYHMOLO GaxTopa. B kauectse Takoro
taxropa moxer GBITh B3sTA KOHICHTPAWHsS PACTBOPUTENS B INTPHXAX OTHOCHTENBHO €THHUIEI

Maccel HCCIIeyeMoro KpacsIero BemecTsa MM Jrobas Jpyrasi BeIHYHHA, YHCICHHOE 3HAYCHHE
KDTOpOﬁ YMEHBIIACTCS B 3aBUCHMOCTH OT BpPEMEHH.
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