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rinaCTMaccoBhie CUHHTHnnS!TOpbi (riC) 5!BnmoTC5! HeOT'bG M neMOH 'laCTbiO 

CUHHTHnnS!UHOHHblX C'l9T'IHKOB. lln5! !Ip8KTH'l9CKOr'O HCIIOnb30B8HH5! riC rrpeA

CTaBnS!eT 60nblllOH HHTepec BO!Ip OC 06 H3M9H9HHH HX CUHHTHnnS!UHOHHblX Xa

paKTepHCTHK co speMeHeM. UenbJO ABHHOH pa6 OTbi 5!Bn5!{lOCb ycraHoBneHHe 

rrpH'IHH 1 Bbl3blB8!0l!lHX T8KH9 H3M9H9HH5!. 

Y!ccneAOBallHCb CBeTOBOH BblXOA H BpeMS! Bb!CB9'IHB8HH5! riC Ha IIOnHCTH

ponOBOA OCHOB9 C pa3nH'lHblMH A06aBK8MH B 38BHCHMOCTH OT AnHTenhHOC

TH HX xpaH9HHS1. 06pa3U bl riC, rrpeACTaBnS!JOI!lHe Cci60H rronHpOB8HHbl9 UH-

nHHApbl 0 30 MM H h =10 MM 1 6binH H3r'OTOBneHbl B 1955-57 rr. 0HH 

XpaHHnHCb B CBeTOHerrpOHHUaeMOM AepeBS!HHOM SllllHKe rrpH KOMH8THOH TeM

rrepaType H H3BneKanHCb TOnhKO An5! rrepHOAH'leCKHX H3MepeHHH. ripH BH-

3ia~b HOM OCMOTpe CUHHTHnnS!TOpOB He 6hlnO 06Hapy~eHO K8KHX-nH60 O!I

TH'leCK HX AeljleK TOB. 

B K8'l9CTBe H8IIOnHHTeneli HCIIOnb30B8nHCb CUHHTIWnHpyiOI!lHe BeUJeCT

B8 Knacca rronHijleHHnOB, OKC830nOB, OKCAH830nOB H HX ABOiiHbie CHCTeMbl. Y[ H

/ 1 / 
T9HCHBHOCTb H3Mep5!n8Cb Ha ycraHOBKe, B KOTOpOH IIpHM9H5lnC51 ~3Y -29 • 8 

K8'l9CTBe p8AH08KTHBH0r'O HCTO'IHHK8 HCIIOnb30B8nHCb y, -ny<m 60 Co • 

AMnnHTYAbl HMIIynbCOB OT ITC 11pHneAeHbl K 8Ml1l1HTyAe HM11yllbC8 OT M OIIO

KpHCTanna CTIWb6eHa. llnHTenbHOCTb CBeTOBblX BC!Ibll!l9K B CUHHTHnn51TOp 11X 

onpenen5lnacb 110 BenH'lHIIe 8M!Il1HTYA HMIIynbCOB Ha BbiXOAe <t>3Y B 38BH

CI1MOCTH or Am!Hhi ¢opMHPYIOI!lei1 mHIHH. ripH 3TOM rrpenrronar a nocb, 'ITO 
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TaO~zna I TaOnxna II 

----- ' ..J\ 
CocTaa cnzB- AMnnzTy~a zwnynh- YYeBbme- BpeMH Mo~exynHpH~~ CocTaB cnzH- !MnAHTy~a HMnyA&- YYeBbme- BpeMH 
~HA~HTOpa COB no OTHOmeHHD HHe CBe- B~CBe- Bee llOAHCTHpO- . THAAHTOpa COB no OTHOmeHHm HHe CBe- B~CBe-

)f,}/? (.lil OT BeQa • K CTHAb0eHY TOBOrO 'I~BaHH{! na B TIC 0 1i?'k (% OT B~Ca K CTHA&0eHz TOBOrO 'I~BaHH, 
~~ cTzpona) I955 1964 I968 B ~xo~a 3a \Hcexl cBeze- IO neT- A ~~ cTzpo~aJ I 955---rg64 I 968 B~xo~a 3a _l!cex 

nepzo~ 1964 I968 npuo- Hea » ~ nepzo~ I964 
Xpa{.i eHHH TOBAeH- ~aBHOC- xpaHtJHHH 

(. %) HJX8 TH (%J 

I . 0,5% •-Tep¢e- 27 25 22 18 3,4 3, 4 I 2d ~ 
HHAa B llOHH- • 70 n - Tel':'f'ZHJI-
CTZpOB8 Aa + 0,2~ KBa

Tep~eHHAa + O,I% 
2, 2% •-Tep¢e- nepeKHCH 0eH30Z-

HHAa B nOAH- na B llOAHCTHpOBe 66 62 54 I8 4,5 
CTHpone 45 38 25 44 3,0 3,1 350000 280000 

3, 0 , 5%KBft.Tep_~e- 2. 2%• -TeP<fleHH-
HHAft. + Q I% ne- Aa + 0, tJ2% PO POP o' B ' llOBZCTHpO-
peKHC~ eB30HAa ne 72 70 6(1 I7 3 5 
(. n.O, J B nonz- ' 

CTHpone 6I 54 50 18 3, 7 3, 6 230000 85000 3 2d r, 
, 70 •-Te eHH-

4, 0,7% KBaTep- na + O, I aNPO 

~eHz~a + 0, I% a nonHCTHpone 70 64 60 I 4 3 2 
n,o. B nonH- ' 
cupo.ae 63 60 40 36 3,8 3, 8 4• I, 3% PPo + O,I% 

5, 0,5% a NPO a NPO B llOBH-
B nOAHCTHpone 57 56 54 5 3, 3 3, 4 CTHpOJ!e 70 65 60 I4 3, 2 

6, I% a NPO q 5 I 3% PPO +0 I% 
B nO~HCTHpOAe 63 58 54 I4 3, 4 3, 3 \~ ' ~OPOP B ITOAH-

7 , 2% aNPO . Cnl:pOJ!e 70 65 59 I4 3,2 
B llOAHCTHpone 63 60 44 30 3, 2 3, 2 345000 I74QQQ ljj • 

8 , 0,5% PPO ~ 
B nonzcTzpoJie 36 36 32 II 2, 7 2, 6 308000 I55000 

9, 3% PPO 
B llOAHCTHpone 40 32 28 30 2, 7 2, 7 

IO. 0, I% PO POP 
a nonzcTHpone 47 46 42 IO 3,4 3,4 200000 95000 

II. I% PO POP 

B llOAHCTZpOJie 62 58 45 27 3,4 3, 2 
I2 . IlOAHCTHpOJI 3I7000 280000 
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Ta6JIHn;a II 

Cocras cn;HH- AMnJIHTy~a HKTIYAD- YKeaue- BpeKt! MoJieKyJit!pHHa 
TIIJIJlt!TOpa COB TIO OTHOmeHHD HHe CBe- Bbi CBe- B8C TI OJIHCTII-

N>J& ( ~ OT B5Ca ...!...£!Hru.6eaz TOBOrO q£~~~~i :EOJia s nc 
nn CTHpOJia 1955 1964 1968 BbiXO.Jta sa cBeze- 10 Jl8T· 

nepHo~ 1964 1968 rrpHro- aea xpaH)Hift! 
( ~ TOBJleH- ,llaBHOC· 

Hble Tlf 

I. 2~ n -T ep<jlHHJI-
Jia + 0, 2~ KBa-
tep~8 HHJla + 0 1 1~ 
rrepeKHC.Ii 68H30H-

66 62 54 18 4,5 4,3 320000 200000 Jla B ITOJIHCTHpOHe 

2. 2~ n -r eg~eHH-
Jia + 0, ~ POPOP 

B ' fiOJllfCTllpO-
72 70 60 Jie I7 3,5 3, 3 365000 140000 

J . 2~ n -T8~8HH-
Jia + 0,1 aNPO 

B ITOJl.liCTllp0.118 70 64 60 14 3, 2 3, 2 217000 12000 

4. 1,3% PPO + 0,1% 
a NPO B ITOJIH-

CTHpO.IIe 70 65 60 14 3, 2 3,0 280000 II3000 

5. 1~3~ PPO +0,1~ 
OPOP B IIOJIH-

CT.!ipO.Ile 70 65 59 14 3, 2 3, 3 270000 120000 • 



B blCBe'IHB8 HH e B 036y )l< Jl eHHbl X s neKTp OHHblX C OC TOSIHH H npOHCXOJlHT n o SKC-

/ 2 / 
noHe HUHanbHOMY 38KOHy • B aTax H3 MepeHHSIX acnonb3osancSI <P3Y-36. 

Pe3ynbTaTbi H3MepeHHH nnSI onHoKoMnoaeHTHbiX CHCTe M npe ncTa sneHbl B 

Ta6naue I, anSI nsyxKoMnoHeHTHbiX - B Ta6naue II. Orua6Ka H3MepeHHH +5%. 

l1 3 Ta6nau I a II BHJlHO, 'ITO K8K B OJlHOKOMnOHeHTHbiX, T 8 K H B 

JlBYXKOMnOHeHTHblX flC BenH'IHH8 aMnnHTYJlbi H M nynhCOB nanaeT C Te'IeHH

eM BpeMeHH. CTeneHb naneHHSI 8MnnHTYJl KMny nhCOB 38BHCHT OT KOHUeH

TpaUKH HanonHHTenSI. llnHTenhHOCTb CBeTOBblX BCnhillieK flC 38 4 I'0Jl8 Xpa

HeHKSI o6pa3UOB OCTanaCb npaKTH'IeCKH 6e3 H3 M e He HHSI. 

llnSI ycTaHOBneHHSI npH'IHH yMeHbllieHHSI CBe TOBOI'O Bh!X0Jl8 rrc co ape

MeHeM 6hrnH nposeneHhi H3MepeHHSI MoneKyngpHoro seca nonHCTKpona B 

flC, KOTOphre Cp8BHHB8n!:!Cb C Jl8HHhiMa, nony'Ie HHhlMH ang 'IHCTOI'O nona

CTHpona. MoneKynS!pHh!H BeC onpeaenS!nCS! BKCK03HMeTpH'IeCKKM MeTOJlOM 

0 
a Tonyone npa 20 C H pacc'IHThrBancg no cpopMyne: o 

a [ r,J 
M =

K 

rne 
-4 

K =1 ,6.10 , 
/ 3 / l a =0,69 1 ( 1'/ -xapa KTepHCTH'IeCK8S! BS!3KOCTb 1 

onpeaenSJeMaSI rpacpH'IeCKH. 

Pe3ynbT8Thl H3Me He HHH MOneKynS!pHOI'O B e ca nonHCTHpona B rrc 38 12 neT 

xpaHeHHS! npaseneHhi B nocneanax rpacpax Ta6f!HU I a II • l13 STHX aaH

HhiX BHJlHO, 'ITO MOneKynS!pH hiH sec nonHCTHpOnOBOH OCHOBhl B CTaphiX 06pa3 -

• 
U8X flC npHMepHO B 2-3 p838 Me Hb lli e MOneKyn g pHOI'O BeCa OCHOBhl B CB e -

)l(enpHI'OTOBne HHh!X o 6 pa3U8X1 IlpH'Ie M S TO H3 M e HeHH e H e 38BHCHT OT Knacca 

ao6aaoK. MoneKyngpHhiif sec 'IHCToro nonHc Tapona H3Me HSie TcSI He3HB'lHTe nb

Ho. 

TaKHM o6pa30M 1 CUHHTHnnapy iO!I!He B9!lleC TB8 1 B B OJlHMble B C THpon npH 

nonHMe pH38UHH 1 yCKOp HIOT npouecc CTap e HHS! nonHC Tapona C T e 'IeHH e M Bp e 

M9HH. flpH 9TOM H a H3.M e Hei-!H9 MOneKyn S!pHOI'O B e Ca flC B nHS!eT TOnbKO 

cpaKT Hanaqag ana OTCyTCTBaSI C UaHTall l!SIUHOHHOH Jl06aBKH, HO He ee K l!8 CC . 

6 

8 T O )l(e BpeMSJ CBe TOB OH BhlXOJl fl C H ero yMeHbllieHHe C ToE 

MeHK 3 8 BH CS!T H M eHHO OT Knac c a Jl068 BKH H OT ee p a CTBOpl 

pone a nonHcTapon e . TaK, c ua HTHnnHpyiOmH e aemecTsa Knacc 

paC TBOpa Mhl B CTHp one TOnbKO npa CHnbHOM HarpeBaHHH H n] 

p a cTaopHMhl B nonaCTHpone . Y Me Hbru e nHe aMnnHTYJlhl HMny nb 

STHMK HanonHHTenS!MH npH ysenH'IeHHH BpeMeHH Xp8H9HHS! C 

naaeHHeM CUHHTHnnapyiOmero Bell!e CTBa B BHJle MenKHX KpHCT 

0 
K6o nporpeB flC npH 180-200 npHB OJlHT K BOCCT8HOBn~HHJO ( 

XOJla. flC, npHI'OTOBneHHbie C nepeKHCbJO 6eH30Hna, M9Hbllie l 

npoi:{e Ccy CTapeHH S! 1 T,e. H X CU HHTHnnsmaOHHhie XapaKTepHCT.F 

MeHS!JOTCS! CO BpeMeHeM. 

CuaHTannHpyJOmae semecTsa Knacca oKcaaonos H OKCJlKI 

paCTBOpHMhl K8K B CTHpone, T8K H B nOnKCTapone. Bhlll8JleHH 

B saae MenKHX KpacTannHKOB He Ha6nJOaanocb, H nporpea o6I 

BOJlHn K BOCCTaHOBneHHJO CBeTOBOI'O Bh!X0Jl8. 0JlH8KO H3MeHeH 

BhiXOJl8 flC C STHMH Hano nHHTenSIMH C Te'IeHaeM BpeMeHK Cyl 

3To CBS!38H0 1 no-BKJlHMOMy, C pa3pyrueHHeM MOneKyn CUHHTHJ. 

llieCTB. 3TO npeanono)l(eHHe Il0JlTBep)I(Jl8eTCS! Ollh!THhiMH Jl8HHb: 

B KOTOpOlf HCCneaosanacb YCTOH'IHBOCTb flC llOJl JleHCTBHeM y . 

0KcaaonbHhie rpynnhr HaH6onee noasep)l(eHhi TaKoMy paapyrueH 

llpHH8Jlne )l<HOCTb CUHHTHnnapyiO!lle if Jl068BKH K TOMy HnH H HOM) 

S!eT Ha XapaKTep K3MeHeHH SI ee C OCTO SIHHSI B flC C Te'I9HHeM 

CK83hiB8eTCS! H8 yMeHbrueHHH CBe TOBOI' O BhiX OJla. 

lleCTpyKUKS! )l(e llOnHMepHOH OCHOBh! 1 YCKOpS!IO!l!8SIC SI npH 

CUHHTHnnHpyiOWHX Berue CTB H I1pHBOJlSilll8S! K H3MeHe HHJO MOne l 

ca, .B KOHe'IHOM HTOI'e cymeCTBeHHO He BnHS!eT Ha H3MeHe HHe 

I:{HOHHhiX xapaKTepHCTHK o6paaua. T aKHM o6pa30M, o6pa3Uhi CJ 

HHTb B TeMHOM SIWaKe, H36erag npS!MOI'O ll01l8Jl8HHS! COnHe'IHbl: 

XOTS! flC C OllTHM8nhHOH KOHUeHTp8UHeH Jl068BOK B HeKOTOpb!X 
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B TO JKe BpeMSI CBeTOBOM BbiXOll nC H ero yMellbiiieHHe C Te'leHHeM Bpe

MeHH 38BHCHT HMeHHO OT Knacca ll068BKH H OT ee paCTBOpHMOCTH B CTH

pone 11 nonHCTHpone. T 8K 1 CUHHTHnnHpyiOIIIHe BeiiieCTB8 Kn8CC8 nonHcpeHlWOB 

paCTBOpHMbl B CTHpone TOnbKO npH CHnbHOM HarpeB8HHH H npaKTH'leCKH He

paCTBOpHMbl B nonHCTHpone. YMeHbllleHHe aMnnHTYllbl HMnynbCOB y nc c 

3 TH MH H8llOnHHTenSIMH npH yaenH'le HHH BpeMeHH XpaHeHHSI CBSI38HO C Bbl

/ 4,5 / 
ll8lleHHeM CUHHTHnnHpyiOLUef'O BellleCTB8 B BHlle MenKHX KpHCTannHKOB 1 

0 
H60 nporpeB nC npH 180-200 npHBOllHT K BOCCT8HOBneHHIO CBeTOBOI'O Bbl-

XOll8. nC, npHI'OTOBneHHbie C nepeKHCbiO 6eH30Hn8 1 MeHbllle llOllBeplKeHbl 

npoueccy CTapeHHH, T,e. HX CUHHTHnn SillHOHHbie X8p8KTepHCTHKH Mel:tneHHee 

MeHSIIOTCSI CO BpeMeHeM. 

CuHHTHnnHpyiOIIIHe BeiiieCTBa Knacca OKC830nOB H OKCllH830nOB XOpOIIIO 

pacTaopHMbi KaK B CTHpone, TaK H B nonHCTHpone. BbmalleHHH STHX aerueCTB 

B BHlle MenKHX KpHCTannHKOB He Ha6niOll8nOCb 1 H nporpeB o6pa3UOB He npH

BOllHn K BOCCT8HOBneHHIO CBeTOBOI'O BbiXOll8. 0l!H8KO H3MeHeHHe CBeTOBOI'O 

BbiXOll8 nC C 3 THMH HanonHHTenHMH C Te'leHHeM BpeMeHH CyllleCTByeT. 

3TO CBSI38H0 1 no-BHllHMOMy, C pa3pyrueHHeM MOneKyn CUHHTHnnHpyiOIIIIfX Be

/6/ 
IIIeCTB. 3TO npel:tnOnOJKeHHe ll0llTBeplKll8eTCSI OllbiTHbiMH Ll8HHbiMH pa60Tbl 1 

B KOTOpOH lfCCnellOBanaCh yCTOH'lHBOCTb nC llOLl LleHCTBHeM ynhTpaqJHoneTa, 

0Kca30nbHbie rpynnbi HaH6onee nol!BepJKeHbi TaKoMy pa3pyrueHHIO. YITaK, 

npHH8Llne)!<HOCTb CUHHTHnnHpyiOIIIeM Ll068BKH K TOMY HnH HHOMY Knaccy BnH

HeT H8 X8p8 KTep H3MeHeHHSI ee COCTOSIHHSI B nc C T e 'l eHH e M BpeMeHH, 'ITO 

CK83biB8eTCSI H8 yMellbllleHHH CBe TOBOI'O BbiXOll8 • 

.LlecTpyKUHSI JKe nonHMepHOH OCHOBbl 1 yCKOpSIIOIIl8SICSI npH DBeLleHHH 

CUHHTHnnHpyiOlllHX BeiiieCTB H npHBOllSIII18SI K H3MeHeHHIO MOneKynsrpHOI'O Be-

Ca, B KOHe'l:HOM HTOre CyrueCTBeHHO He BnHSieT Ha H3MeHeHHe CUHHTHnnSI

UHOHHbiX xapaKTepHCTHK o6pa3ua. TaKHM o6pa30M, o6pa3Ubi cnel:tyeT xpa-

RHTb B TeMHOM SIIIIHKe, H36eraSI npHMOI'O fl0fl8ll8HHH COnHe'lHbiX nyqefi. Y! 

XOTH rJC C OUTHM8nbHOH KOHUeHTp8UHeii ll06aBOK B HeKOTOpbiX c ny'laSIX MOlK-
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HO xpaHHTb H 15 neT (cBeTOBOA. Bb!XO.O MeHSieTCSI 

C06HOCTb DC Onpe.oenSieTCSI nepHO.OOM 8-10 neT, 

n H T e p a T y p a 

Ha 20%), pa6oTocno-
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