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XapbKOBCKHF MHCTHTYT DafHOSJEKTPOHUKH

B nceaenosannn paGoThi OpraHa speHHs ¢ yueTOM afanTalHH MOXKHO
BBIIC/INTD ABA HATPAR/CHUA: @) H3ydeHHe APKOCTHON LBETOBON afaNnTaluH,
T. €. XapakTepa H3MEHEHHH APKOCTH LBeTa NPH AJHTENbHOM AEiiCTBHH LBe-
TOBOTO pasipaxutens Ha raas (1], 6) usyuenne xpomaTHueckoii agantauum,
MK XapakTepa H3MEHEHHs UBETHOCTH NPOM3BOJBHOTO M3JYYEHHsS MNocae
BPeJBADUTENBHOrO NEHCTBHS HA [N1a3 APYTHX u3ayuenuii [2—4].

OTmeuennble paGoThi HOCST 3KCEPHMEHTAJbHELN XapakTep u He mpea-
JaraioT obuieil Teopun paGoThl Oprasa 3peHHs ¢ yyeToM amantanun. Takue
o6uixe NpeicTaBieHds 06 aJanTalHOHHBIX NPeoGPa30BAHUAX B 3PHUTEIbHOM
CHCTeMe MOryT [aTh MaTeMaTH4yeCKHe MOJeJH LBETOBOH aAanTaluu. DT
MOJEIH MO3BOJSIOT MPEACKa3biBaTh BBIXOAHBlE PEaKIHUH 3PHUTENBHOI CHCTe-
Mbl Ha J106ble BXOAHbIE CHTHAJBI.

[loctpoennio maTemartnueckux mMonesneil 3peHust ¢ YUETOM IBETOBO ajan-
TalKK B JIUTEPAType He YAeNAJ0Ch AOCTATOYHOrO BHUMaHHSA. OTMETHM JHUIb
paGory [4], B KoTOpoJi MOKasaHo, 4TO afanTalHOHHOEe npeobpa3oBanue IBe-
TOBOTO MPOCTPAHCTBA HEJMHEHHO M OOYCNOBJEHO He TONBbKO yMeHbIIeHHeM
UyBCTBHTE/BHOCTH NPHEMHHKOB (kKo3(duunentor Kpuca). Apropsi noguep-
KHBAIOT, 4TO AN OGDBACHEHHS MHOrooGpasus afaNTalHOHHBIX MPOLECCOB
HeOOXOMHMO YUHTBHIBATh B3aMMOJElCTBHE MPHEMHHKOB TIJa3a pu mepepaye
3pPHTENbHOH HH(MOPMALHK B MO3T. ;

YuuThiBasi TPEXKOMIOHEHTHOCTh BPHTEJbHOM CHCTEMbl uYeJoBeKa, npesn-
CTAaBHM MOZEJ/Ib LBETOBOH ajianTallii B BUAE CTPYKTYPHOH CXeMbl, W300pa-
XeHHoli Ha puc. 1. 3pecs nox BxoaHbIME curmanamu U;, U, Us nouumaiores
KOOp/MHATEl BeTAa B (DH3MOJIOTHUECKOH cHcTeMe. B KauecTBe BHIXOMHBIX mpu-
HATBl 1P OMEXKYTOUHBlE CHTHaJgbl Ry, R,, R3, OIHO3HAYHO CBSI3aHHBIE CO
CBETJIOTOH, HACHINIEHHOQTHIO W NBETOBEIM TOHOM B;, B,, Bs. O6muit nomxox
K MOJIEJIHDOBAHUIO 3PHUTEJLHOH CHCTeMbl M OOO3HAYEHHsS TaKHe 3Ke, KaK H B
pauee onyG/IHKOBAHHBIX paGoTaX, NOCBSMEHHBIX KAUECTBEHHOMY MOCTPOEHHIO
ofmeli MOJe/M 3peHHs W MOJeJH ONHOPOJHBIX CTALMOHAPHBIX 3PHTE/BHBIX
npoueccos [5—6].

Tlpescrasasisi Moless B TakoM BuJE, Mbl XOTHM TOJUEPKHYTb, YTO cefiuac
HAaC He WHTEpecyeT CBA3p MeK]y KaHaJaMu B Npolecce repeadu HHOpMAIHH.

Pa6ora OTHEJbHLIX OJIOKOB MOJIEJIM ONUCHLIBAETCS CJEYIOUIUMH ypaB-
HEHHAMU:

60K 1

Vi=cqlglU, (1)
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6J10K 2

dT
mi— + Ti = kiV', ®)
6.nox'3
R1=VL'_TL' (l=1» 2’ 3)! (3)

rne ¢, l; — KOHCTaHThl jorapudMuyeckoro npeobpasosatesisi B ofieM ciyyae
pas/uyHble A/ PA3HBIX KaHAJCB;
U;, V; — dotomerpuuecKue ApKOCTH M3JyUYeHUsl, B3fTbIe COOTBETCTBEHHO B
JMHEIHOM M JorapudMuueckoM Macuitate;

m; — TNOCTOSIHHbIE BpEMEHHW ajanTaluu 3peHusd, pasJu4YHbIE 10 TpeM
KaHaJam;

k; — TOCTOSIHHBIE «CTATHKH» ajanTaliu;
T; — HEKOTOpble TMPOMEKYTOUHbIE CHTHAJbI, XapaKTepH3yIollHe CTeneHb
CMelUIeHHA yPOBHSI BHIXOHBIX CHTHAJIOB R; BCJIEJICTBHE aJaNnTallHH.
Peakiiid MojeJH ajanTalii B KauyeCTBEHHOM OTHOIIEHHH CCBIIAZAIOT C
aJanTalHOHHBIMH peaklusMu oprana spenust. [lokaxeMm 5TO Ha TnpuMepe
cBeTyioTHOro Kanaza. Ilpum mepesone
B3rJIsiA C TEMHOro (JoHa HA CBETJBIH
MocJefHHII BHAyaJje CJEMHT rJjasa, HO
CO BpEMEHEeM BHJAHMasi SPKOCTb, T. €.
CBETJIOTA 3PUTEJILHOTO OULYIIeHHs!, CHU-
JKAeTcsi U MOCTENeHHO yCTaHaBJIMBAETCS
Ha HEKOTOPOM TIOCTOSIHHOM —YpPOBHE.
B 3TOM cJ/yuae Mbl HMeeM pe3Kuil cKa-
YOK CBETJIOTHl 3PUTEJHHOTO OLLYIEeHHS
B CTOpOHY TMOBBIIIEHHsI C IMOCTENEHHBIM
Puc. 1 ee CHHMJKEHHEM U TmocJeayloueid ycra-
HOBKOH Ha MOCTOSTHHOM YpPOBHE.

ToyHO TaKoii K€ B KAYECTBEHHOM OTHOLIEHMH OYJeT peakuusi MOJeJH.
IMocko/bKy BHauaJe Ha BXOJ MOJEJH AJMTEJbHOE BpeMs INojAaBaJics CHrHAJ
U, manoii BequuuHsl, curdasasl V, u Ty Takxke OyAyT HMeTb MaJlyio BeJHd-
yuny. [lpu moc/eayomeM CKaukooOpas3HoOM yBesnueHud curnasa U, smecre
C HHM cKaukooOpasHo ysequuutcss V. B To e Bpemsi B mepBOe¢ MIHOBEHHE
BCJEJICTBHE HMHEPUHOHHOCTH O6Jjoka 2 curnaid T; ocraHercs Hen3MEHHbIM,
I09TOMY BBIXOJHOH CHIHa/n R;, NPONOpPUHOHAJbHBIH CBET/IOTE, TaKIKE CKAYKO-
o6pasHo BoapacTeT. OlIHAKO CO BpeMeHeM TOJ JefiCTBHeM CHIHaJa V, 60Jib-
mOfi BEJHYHHBI HHEPIHOHHBEIH O6JOK BCTYNHT B paboTy, pe3y/bTaTOM 4ero
SIBATCS TIOCTENMEHHBIH pocT curHasa 7. Brarojaps sToMy, a Takxe [eHCTBHIO
6JI0Ka 3, OCYMIECTBJSIOMIEr0 BbIUHTAHHE CHrHaja T, MPOU30UAET TNOCTEMNEeH-
HOe TaJeHHe BHIXOJHOro curHaja R,;, 3HaueHHe KOTOPOrO B KOHIE KOHILOB

yCTaHABJ/IMBAGTCA HA IOCTOSIHHOM YpPOBHE.

B 3TOM 3KCMepHMEeHTe BXOXHOH CHrHAJ sB/sfeTCA (QyHKUHEH BHAA

U11 npu t <5 0,
I Uy, npu t>0. 4
Pemenue 118 CBETJOTHOrO KaHaJa 3aluIIeTcsd B BHJIE
. 1 —k)e lglhU npu ¢ <0,
Rl(t)( 1) €1 1g LhUn p

22 ahy ()
(1 — k)1 1glhiUsy + Rical '"lgu—if npu £ > 0.

Haiinem 3naueHue peakiuil CBETJIOTHOrO KaHaJ/a MOJIEJIH aJanTalud B MOMEHTHI
Bpemern ¢t =—0, t = +0 u ¢ = co.



K noctpoennto marematnueckoii mogenn 3peHHs YeJioBeKa 109

Ilpu ¢ = —0 u3 (5) umeem

Ry = (1 —ky) ey g Uy, (6)
s MoMeHTa BpeMeHH f = co
Ry = (1 — k) ey 1g1,Uy, (7)

U3 (5) qaa ¢ = 40

R; =0 lg 11U12——-k101 ]gllUu. (8)
Ho yposenb peakuun, paBHbIi 3nauenuio R{, MOXKHO GbL10 Gbl MOy qHTS,

B TEUCHHE NJIATEJLHOrO BPeMeHHM MOJaBasi HA BXOJ MONENH Curuan [/
3aHHBIH ¢ R{ 3aBHCHMOCTbIO MeK[y R, n U, uan Rimnm U

(6) nmu (7):

13 CBSI-
12> 'AHAJIOTHYHO

Ri=(1—k)c,lglilUys. )

CpaBnuBasi npasbie uacTu (8) u (9), nonyunm 8aBHCHMOCTb, CBSI3HI-
Balowyio curtassl Uy, Uy, Uys Mexkay co6oii:

Uy =UhUigh. (10)

HOBTOPHH paccyKaeHus, NIPHBEEHHbIE Bblllle A CBETJIOTHOT O KaHaJa,

MOXKHO 3anucaTh paBeHcTso (10) ans Bcex Tpex kaHanoB mopmenu LIBETOBOI1

ajantauud, #n3obpaxeHHoil Ha puc. | g IIpeACTaBJIeHHOH (opMyaamu
(1)—(3):

Uy =UklUi=h (i =1, 9, 3). (11)

Pasencrsa (11) momyckaior SKCNIEPHMEHTAIBHYIO MPOBEPKY, B OTIHUHe
OT cootHowennit (1)—(6), aas KOTOpBHIX HeBO3MOXKHO HeNoCpeACTBEHHOe
H3MEpeHHe BbIXOHOH BeJHUHHBI R;.

Peanbho pasencrsa (11) osmawaior caenymouee. I
AMHTENbHOE BpeMs NpeAbsBJAseTcss uadyuenne E, c KOOpIIMHATAMH IBeTa
Uy, U, Us, mnocne uero OHO CKa4yKoO6pasHO CcMeHsieTcs U3JTyueHnem
Eq (U3 Uss, Us,). ®opmyast (11) onpenensiior usnyyenne E3(Uys, Ug, Usg),
KOTOpOe B clyyae NJMTENbHOH afganTalud K HEMY NOpOXKJaeT LBET, COBMa-
JaoUIHil ¢ UBeTOM H3ayuenusi Fy B NEPBLIii MOMEHT €ro BO3IHCTBHs Ha rias,

Kostduunenter £,, k,, ks B obmem C/lyuae MOT'YT OKa3aTbCsi Pas3IHUHBIMH.
Ilpexnmonoxum, urto Bee omu PaBHBI, W B TakoM BHIe O6yjeM [pOBEPsITH
MOJ€/Ib LBETOBOH afanmTalM¥ HA OMbITe.

Buauane nokaxkem cnpasensmsocts CJIENYIOIIEro INpefnoxkenus: Ecuau
uaayuenns E, (U, Uy, Us) u E, (Uss, Uss, Uss) u306pakaiorcs B zeTosom
TNPOCTPAHCTBE B BHJE TOUEK, JIEKALUX Ha MPAMOI, NpOXoAsiule Yepes HayaJio
KOOpZHHAT, TO usJydenue Ey (Uy,y, U, Us,) H300p aXKaeTcs TOUKOM, Jexameli
Ha TOH ke npsmoir. Ilpu sTOM peanosiaraeTcsi CnpaBefJIMBOCTL paBeH-
crBa (11).

Ecau roukn (Uy,, U,,, Us;) u (Uys, Uy, Uss) nexkar na NpsIMOH, mpo-
XOJsllled 4Yepes Haya/lo KOOPAHHAT, TO HMEET MecTo C/Ielyioliee PaBEHCTRO:

Un _ Uy Uy 12
Bas Tl D (12)

YCTb HCHblTyEMOMy

Onpenenmum u3 (11) 3uauenus umces Un» Uy, Us, npu yciosuu pasen-
CTBA k; m moxctasuM ux B (12):

1 1 1
U\ _ (U7 _ (Uss\ %
(U—l;)k = (U23) == (U33) p (13)
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Boapeasi u/ieHbl PaBEHCTBA B K-I0 CTeNeHb, NPHXOAUM K BbIPAXKEHUIO
4 Uiy Uy Use
U U  Usy’ (4}
JOKa3bIBAIOMIEMY CIIp aBeAMUBOCTE CHOPMYNHPOBAHHOTO BbIIE TPEJJIOKEHHS.

Beesiem Tenepb B paccmorpenue och U, HCXOAAILYIO U3 HAayaja KOOp/u-
HaT B L[BETOBOM IPOCTPAHCTBE U Mpoxoasuiyio ueped Touku (Ui, Uz, Usi),
(Ul2v U221 U32), (Ulay PED) 033)'

Yepes Uy, Uy, Us 0603HAUMM KOOPAHMHATHI 3THX TOYEK, OTCUUTHIBAEMbIE
no ocu U. TlockosbKy Bce TPH TOUKH JieXKaT Ha MNPAMON, MCXOAsILeH H3
HayaJsa KOOPJAMHAT, MMEIOT MEeCTO CJejylollne pa-
BEHCTBA:

Uk Dot (15)

| IMpoussens momcranoBky (15) B (11) mas cayuas
O/IMHAKOBBIX R, TIONYYHM

U,=UtUs™ (16)

Takum o6pasom, uucaa U,, Us Us cBA3aHbl 3aBH-
CHMOCTBIO TOTO e BHuaa, uto u (11).
Puc. 2 JInsi TpOBeleHHsi 3KCIepUMeHTa He0OXOAHMO
B3ATh HEKOTOPOE ONpeJleieHHOe W3JyueHue MpoHs-
BOJIbHO BbIOpaHHOro CmeKkTpajbHoro cocrasa. [lpu nsmenenuu sipKOCTH 3TO-
ro M3JyYeHHsl Mbl NMOJYYHM B IBETOBOM MPOCTPAHCTBE DAL TOUEK, PacHo/o-
JKEHHbIX Ha OJLHOH NpaAMOfl, MPOXOAsiuleii yepe3 Hauano koopaunat. Ilox
KOOPJAMHATOl 3THX TOYEK MOKHO NMOHHMATh SIPKOCTb USJYUEHHS WIH BE/IH-
YHHY, NPONOPUHOHANBLHYIO €.

Hamu npoBefenbl 3KCIEPUMEHTH NMO TpoBepke 3aBucumoctd (16) Ha
pepTymKke MakcBeasa ¢ peryJiHpyeMblM BHYTPEHHHM JuckoM. Meronuka
SKCIepHMeHTa aHaJorHuHa onucannoii B padore [7] anst yepHo-Oenoro psna
usetoB. Ha puc. 2 mokasad BHA JAHCKOB NPH OTCYTCTBHH BpalleHHs. Yrod
@1 pacTBOpa KPYyxKOB 6oJbllero Auamerpa JOMyCKaeT H3MeHeHHe TOJbKO
NpH OCTAHOBJEHHOH BEPTYyIIKE, YroJ K€ @z MOXKET MEHATbCs Ha Xoay Ges
OCTaHOBKHU BpaIlleHHs.

1
llyrn @1 H Qg U3MEPAJUCH B JAEJICHUSAX] OJHO AeJeHHe COOTBETCTBYET %

YacTH AYTH OKPYKHOCTH. OMbIThl NPOBOAMJNCH NPH ocseuleHHocTH 700 4K.
[na3 HabaoAaTeass HAXOAWACS B NIUVIOCKOCTH, MEPNEHAMKYJIAPHOH K JIHHHH
pasfena mojeil cpaBHeHHs, Ha paccrosnuu 200 am ot auckos. B ombitax
HCIOJB30BAJUCh Oesible, KpacHble, 3eJeHble, CHHHE KDYXKH H KPYXKKH H3
yepHoro Gapxarta. [ljisi PeryinpoBaHus H3JyUeHHs TO SPKOCTH HU3MEHSUINCH
COOTHOIIEHHS YIVIOB pPacTBOpa LBETHHIX KPYHKOB H KDYKKOB H3 YepHOro
Gapxata. Taknm 06pa3oM ObIAM TOJyYeHbl PSAbI LBETOB, 00pasyloUIHX
JIHHHIO B IIBETOBOM IIpPOCTpPaHCTBe, KOTOpAasi HCXOAHT H3 Ha4daJia KOOpJHHAaT.

B IIpolecce OnbiTa 3KCIIEPUMEHTATOPY Nnpeasaaranocb YyCTAHOBHTb pPaBE€H-
CTBO LBETOB MOJeil CpaBHEHHs BHYTPEHHErO H BHENIHEro JAHCKOB (IBETOBOIM
TOH KOTOPBIX, €CTeCTBEHHO, OblJ OJHHAKOB) IIOCJe NpeABapHTeJIbHOI ajaam-
Tallid K PasJHUHBIM SPKOCTAM, 3aJaHHBIM Ha NoJgX AucKoB. Bpemsa ycra-
HOBJIEHHS paBeHCTBa cocTaBJisiio 0,1—- 0,3 cex, mosromy mpu Takoi mocra-
HOBKe 3KCIepHMeHTa Mpolecchl HHePUUH U GBICTPOH aganTalUy CYyIeCTBeHHO
He cKasbiBajHchb. Pasbpoc nokasaHuii He mpeBelman 2--3 genenuii. [las
OJIHO M TOW 7K€ YCTAHOBKH 3KCIIEPHMEHT NMPOBOAUJCH HECKOJbKO pas, mocse
Yero BHIUMC/AANCH CPeiHUe aphUdMeTHUeCKHe 3HAUCHHS.

B ra6n. 1—4 npuBeseHsl cpeiHHe 3HAYEHHS YIVIOB PacTBOPOB
%y, Pu, Yu, COOTBETCTBYIOIIHE APKOCTAM Uy, Uy, Us.
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TaSaunnal s Tadnaun2a
Beawiit ps = 0,8 Kpacuwiit p = 0,344, x = 0,607,
y =0,336
Prry 30 48 64 80 fu, 30 \ 48 64 80
)+ Aﬂ 2 ¥ur
5 13 15 18 21 5 12 16 19 22
10 18 21 26 29 10 17 22 26 29
20 26 31 36 40 20 25 31 36 40
30 32 39 45 50 30 31 39 45 50
40 36 44 51 57 40 36 44 52 57
50 40 49 57 64 50 40 49 57 63
60 44 54 61 70 60 44 54 62 70
70 47 58 67 75 70 47 59 67 75
82 51 63 73 81 82 52 63 74 82
96 55 69 79 89 96 56 68 79 88
Ta6auma 3 Ta6aunma 4
3enennii: p =0,32, x = 0,283, Cunnii: p=0,078, x = 0,258,
y =0,526 y = 0,248
PU, 30 48 64 80 fu, 30 l 48 64 80
?U. (PU:
] 5 13 15 18 91 5 16 20 23 25
i 10 18 21 25 28 10 21 25 29 33
20 26 31 35 39 20 26 33 37 41
30 31 39 44 49 30 31 39 44 50
40 36 45 51 57 40 36 44 51 57
b 50 40 49 56 64 50 39 49 56 63
60 43 53 61 70 60 43 54 61 69
70 48 58 67 75 70 47 58 67 75
82 51 63 72 81 82 51 64 73 81
96 56 69 79 89 96 56 69 78 88

Ha puc. 3 npeacrasienbl skcnepHMeHTadbHble TOUKH, XapaKTepH3YIOLHe
3aBUCHMOCTb @, OT @, NPU pasHbIX ¢, JJas 6eJOro, KPacHOro, 3eJeHOro
H cuHero o6pasuos. Teopernueckas o6paGoTKa SKCMEPUMEHTAJNbHbIX HdaH-
HBIX NTPOBOAN/IACH TAK JKe, KaK Onucano B paGore [7]. Ananusupys rpadukw,
Mbl BHJAHM, YTO TeOpeTHYeCKHe KpHBble npu R = 0,5 gocTatouso Xopomo
MpOXOAAT MO 3KCNEPHMEHTANbHBIM TOYKAM, 4TO MOATBEPIKAAET TeopeTHye-
CKHUil BBIBOJ O PaBeHCTBe KOG (GUIHEHTOB «CTATHKU» aJanTaIlHH AJs JIO6Oro
palla 1BeTOB, 06PA3yiOLIUX NPAMYIO JHHHIO B IIPOCTPAHCTBE UBETOB M IPO-
XOJSIIIMX yepe3 HayaJao KOOp/HHAT.

OcranoBuMCst Temepb Ha BO3MOXKHBIX MOAENAX (YHKIHOHHPOBAHHS
OpraHa 3peHHsl C yyeToM NBeTOBOM ajantauuu. OaHa M3 TaKuX MojeJeil
npejacraB/eHa Ha puc. 4. B sToli cTpykTypHO# cxeme Gaokam 1, 2, 3 Momenu
IBETOBOW ajgantauuu puc. 1 orseuaior 6s0ku 2, 3, 4. Biokam I cooTBercrt-
BYIOT H3BECTHbBIE HHTErpaJ/JbHble cooTHOWeHus1 FOnra — esbMrodsbia.

B Guokax 5; u 53 ocyllecTB/IsieTcsi B3aUMOLEHCTBHE MeXKAy KaHalaMi
B QopMe BBIUHTAHHA CHTHAJA SPKOCTH. BXOAHBIM CHHAJIOM sIBASIeTCS (yHK-
LHsl CNEKTPaJbHON HHTEHCHBHOCTH JYYHCTOH SIPKOCTH, KOTOpPasi 3aBHCHT OT
AJAHbI BOMHBI U BpeMeHH. BJok 6 peanrusyer B3aHMHO-OAHO3HAauHble MPeol-
pasoBaHus. [l afanTalMOHHBIX MPOILECCOB BBIXOAHbIE CHTHAJL (CBETJIOTA
B, naceimennocts B, u 1BeToBOH TOH Bj) ABAAIOTCH (PYHKUHSIMH BPEMEHH.
Takasi Moze/b ONHCHIBAET KAUECTBEHHO SIBJEHHS, CBA3aHHbIE CO CTAIHOHAP-
HBIMH OJHOPOJAHBIMH TIpOLECCAMH H NpoleccamMH IIBETOBOI ajanTaliH.
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HAnsa cTauMoOHApHBIX MPOLECCOB HMeeM
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Herpyano sameTuTh, uTO BO3MOXKHA M Apyras CTPyKTypHasi cxema
MO/IeJIH 3PeHHUsi, YAOBJETBOPAIONIAs SKCIEePHMEHTabHbIM JaHHBIM O IPKOCT-
?4/:} 14/[) V’/z/ ;{Koel?;auB:Toaoﬁ ananrtauuu. Takasa cxema n306pau-

a puc. 5 M OTJIHYaeTCsi OT MpeAbIAyLIei

' NULIb TeM, YTO OJIOKH, B KOTOPBIX OCYIIECTBJISIET-
Csl BbIUHTAaHMe CHTHaJa sipkoctH (3q, J3), pacmo-
JIOXKeHbl Cpasy e 3a JorapupMuuecKuMu 6J10-
Kamu 2. Jlns cTallMOHAPHBIX MPOLECCOB peakiuu
UBETOBBIX KaHaNo0B Ry u R3 GyayT onmpeaensiThes

COOTHOILIEHUSIMH
(1oU g)es
=(1—ky)lg——
Ry = ( 2) 18 TR (19)
Ry = (1 — ky) 1g Y%, (20)

(LU4)%

Jlnst OMMHAKOBBIX 3HAUEHHH R, = ke = k3 U
C; = C; = C; mo BceM TpeM KaHajaM MOJENH
0OGHapYyKHBAIOT TOMXK/IECTBEHHOE ()YHKIHOHHPO-
BaHHe, mockoabKy Wy = Rou W3 = Ra.

YTOUHHTH 3TH MOAENH MOTYT JIHIIb 3KCIEepH-
MEHTBHl MO IBETOBOH ajanTaliy Ha PaBHOCBET-
JOTHBIX 06pasuax.
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