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NPUNAOOBYOYBAHHSA TA IHOOPMALIMHO-BUMIPIOBAIIbHA
TEXHIKA

V]IK 528.7, 629.78
JILA. Mixeenko, }0.0. T'opnienko

METPOJIOTTYHU AHAJI3 _AADPY3IHOTI'O
BUITPOMIHIOBAYA 3MIHHOI ACKPABOCTI
HA OCHOBI CIIPAXKEHUX IHTEI'PYIOUHUX
COEP

Beryn

Hwndy3Hi BUIIpOMiHIOBaYi 3MiHHOI SICKPaBOCTI
(IB351) Ha OCHOBi CHIpsSKEHMX iHTErpyrouunx cdep
[1] mpu3HaveHi misg hopMyBaHHSI Yy BUXITHINA arrep-
Typi OMHOPIAHOIO TOJIST SICKPABOCTi 3HAYHOI iHTEH-
CUBHOCTI i peryiroBaHHSI Oro BeJIWYMHU 3 BUCO-
KOI0O TOYHICTIO 0€3 3MiHM CHeKTpaJbHOI Xapak-
TepUCTUKU. 3 ypaxyBaHHSIM BHCOKMX METPOJIOTiu-
Hux xapakrepuctuk JB35 mmpoxko 3acTocoBy-
IOTBCS V BUMIPIOBAILHINA (oTOMeTpii, HayKOBUX
JNOCTIJKeHHSIX, YCTaHOBKax [JIs KaJliopyBaHHS
npenusiiHux uudpoBux Bimeocuctem [2—4]. Oc-
TaHHIM 4YacoM iHTepeCc OO0 MpUJIaliB TaKoro TUMY
3HAUHO 3pic y 3B’SI3KYy 3 MEPCIEeKTUBOIO iX BUKO-
pUCTaHHS IS BUMIpIOBaHHSI €HEPreTUYHMUX Xapak-
TEPUCTUK 1 aTecTallii mepen 3allyCKOM OIITMKO-
€JICKTPOHHMUX CUCTEM IMCTAHIIAHOTO 30HIYyBaHHS
3emii 3 kocMmocy [5]. ToMy IaBUILIEHHS TOYHOCTI
i MOKpallleHHsI METPOJIOTIYHUX XapaKTepPUCTUK €
BaXJIMBOIO aKTyaJIbHOIO, ajie A0 KiHLSI He BUpille-
HOIO B Hall yac mpobdisemoro. BimoMi myoOmikauii B
rajay3i KyJboBUX (POTOMETPIiB i AM(y3HUX BUIIPO-
MiHIOBauiB [4, 6, 7] MalOTh Y JAHOMY BUIIaIKy 00-
MEXEeHe BUKOPHCTAaHHSI, IO IOSICHIOETbCS iCTOT-
HOIO Pi3HMIICIO B pOOOTI MPUCTPOIB LIBOTO TUITY i
TpagULIHHNX BUIIPOMiHIOBaYiB. 30KpeMa, BHUKO-
PUCTAHHS CIIPSDKEHUX IHTErpyro4ux cdep, cumer-
pUYHa KOHCTPYKIisl ITAaCMBHOIO BUITPOMiHIOBaya i
BUHECEHHS 3 HbOIO JKepes BUIPOMiIHIOBAaHHS 3a-
Oe3nedyye 3HAYHO Kpalli yMOBM ISl (hOpMYBaHHS
OJHOPIZHOrO MOJISI SICKPaBOCTI Ha BMXOMi, 1O, B
CBOIO 4epry, 3MEHIIY€E BIUIMB CUCTEMAaTUYHMX I1O-
X1OOK Ha (oroMeTpuyHi xapakrepuctuku HIB351.
OCHOBHY pOJIb NIPY LILOMY MOYMHAIOTh BifirpaBaTu
BUMAIKOBI (haKTOpHW: HECTAOUIbHICTh IKepea BU-
NPOMiIHIOBaHHSI, 3MiHa XapaKTEpUCTUK BHYTpPilll-
HBOTO TOKPUTTS iHTerpywouux cdep, ¢GayKTyaris
TeOMETPUYHUX 1 (Pi3MYHUX ITapaMeTpiB KOHCTPYK-
TUBHUX €JIEMEHTIB, TEXHOJIOTiYHI MOXMOKW Ta iH.
Y 3B’13Ky 3 LIMM BMHHMKJIA HEOOXigHICThb TOCIIiJ-
JKeHHSI BIUIMBY TiepesiiyeHuX (akTOpiB Ha MeTpo-
JIOTiYHI XapakTepuctuku J1B341.

ITocTanoBka 3anauvi

MeTtowo naHOi CTaTTi € aHaji3 i OTpUMaHHS
aHAJTITUYHUX 3aJIeXKHOCTe MiX MEPBUHHUMU IIO-
XOKaMM OCHOBHHUX ITapaMeTpiB BUIIPOMiHIOBaya i
MoJieM SICKpaBOCTi, pO3paxyHOK i OLliHKa LMX ITO-
X1NOOK, a TaKOX pO3poOKa peKoMeHHaIlild 3 iX Mi-
HiMizanii npu KoHcTpyioBaHHi B34 i3 3apanumm
METPOJIOTIYHUMU 1 POTOMETPUUYHUMU XapaKTepuc-
TUKaMM.

I1epBuHni MOXuOKM (hopMyBaHHS MOJA SCKpa-
BocTi /IB34

®ynkuioHanbHy cxemy JIB3f mokazano Ha
puc. 1. AIB34 cknagaetbcst 3 KinbKox (3—7) mep-
BUHHMX IHTErpyrounMx cdep Majaoro miamerpa i3
BCTAaHOBJIECHUMU B HUX JKepeslaMyu BUMPOMiHIO-
BaHHS i ONTUYHO 3’€IHAHUX 3 OMHIEID BTOPUHHOIO
iHTerpyouow cheporo OiIbIIOro aiameTpa, y BUXil-
Hill amepTypi sKoOi Oe3rnocepeaHbo (HOPMYEThCS
KaJliopyBaJibHE MoJie SICKPaBOCTi. Y Miclli 3’€aHaH-
Hs IIEpBUMHHOI i BTOPMHHOI iHTeTpyioumx cdep
BCTaHOBJIIOIOThCSI KaliOpyBasibHi AiadpparMu 3MiH-
HOTO JiaMeTpa, SKi JaiThb MOXJIUBICTb perytoBa-
TH BEJIMYMHY TOTOKY BUIIPOMIHIOBaHHS, IO HAaI-
XOOUTh i3 MEePBUHHUX cdep A0 BTOPUHHOI, i 3Mi-
HIOBaTU TMM CaMUM SICKPaBiCTb BUXIITHOI aIlepTy-
pu. 3a paxyHOK OaraTOKpaTHMX BiIOMTTIB i po3ci-
IOBaHHSI Ha BHYTPIIIHIX MOBEePXHSIX cdep BimdOyBa-
€ThbCS IHTErpyBaHHS MOTOKY BHUIIPOMIHIOBaYiB AOC-
TaTHbO OJHOPIAHOTO TMOJSI SCKPABOCTi 3 PETyJbo-
BaHOIO iHTEHCUBHICTIO.

IToBHa Teopis nudy3HUX BUIIPOMIHIOBAYiB Ha
OCHOBI iHTerpyroumnx cdep HaBoguThbcsd B [1]. ¥V
nepiomMy HaOJMXEHHI SCKpaBiCThb BUXiIIHOI amep-
typu B34 onucyeTbest Bupazom
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ne @ ¢ — TOTIK OJHOTO [DKepesia BUMPOMIHIOBaHHS,
BCTaHOBJICHOTO B MEPBUHHIN cdepi; p,, p, — Koe-

GILEHT BIAOUTTS BHYTPIIIHHOTO THOKPUTTS IeEp-
BMHHOI i BropuHHOI cdep; A,, A,, A, A

TUIOLLI BiJAIOBIAHO MEPBUHHOI i BTOPUHHOI cdep,
eKBiBaJIeHTHOI AiadparMu Mix chepamu, BUXiTHOL
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[lepBuHHI
iHTEeTpYyIOUi chepu
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Puc. 1. ®ynkuionansHa cxema J1B341

3iHMLI BropuHHOI cepu; N, Ng — KiIbKiCTb Bil-

MOBITHO TIEPBUHHMX cdep i JKepesl BUIIPOMIiHIO-
BaHHSI B KOXHill MepBUHHI cdepi (auB. puc. 1).
ITin exBiBaseHTHOW miadparmoro B (1) posy-
MI€ThbCS KayliOpyBayibHa giadparma, rioiia oTBOpY
SIKOI JOPIBHIOE CYMi IUIOII YCiX KaJliOpyBaJbHUX
niapparm AB34. Tyr d,, — miameTp eKBiBajJeHT-

HoI miagpparmu.

OcHOBHiI MoXxubku (HOopMyBaHHS TOJS sICKpa-
Bocti Ha Buxomi JIB34 moB’g3aHi 3 4acoBoiO Oe-
rpajgaii€elo BiIOMBaJbHUX BJIACTUBOCTEN BHYTPIll-
HIiX TIOKPUTTIB p, i p,, (IyKTyalissMU Hanpyru

JKMBJIEHHS JIKepeJl BUIPOMiHIOBaHHS i, SIK HaCJIi-
IOK, 3MIiHOIO BHUIIPOMiHIOBAJIBHOTO MOTOKY @ ¢,

TeMIEepaTypHUMM KOJWBAHHSMU 1 TEXHOJIOTIYHM-
MU MOXMOKaMM KOHCTPYKTMBHMX €JIEMEHTIB 3 Hia-
metpamu d,.d,.d,,.d ,, 3MiHOIO BIaCTUBOCTEN Ce-

penoBuina B cepeauni B3 Tormo.

Sximo BpaxoByBatu, wmo /B34 mpamioe B
yCTaJIeHOMY TeMIlepaTypHOMY pexXuMi, a (hakTopHu,
SIKi BIUIMBAIOTh Ha BUXIAHY SICKPaBiCTh, CTaTUYHO
He3aJIexkHi, TO MNOXMOKY YCTaHOBKM SICKpaBOCTI
BUXiZHOI amepTypy, 3yMOBJEHY YacCTKOBUMM IIO-

XUOKaMU OKpeMUX (akTopiB — AD ¢, Ap,, Ap,,
Ad,, Ad,, Ad,, i Ad, — B nepuioMy Hab/M-

JKEHHI MOXHAa OIKCATU BUpasoM
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YucaoBuii aHAJI3 nepBUHHNX noxuook B35

IIpn ymcnoBomy aHami3i cyMapHOlI NOXMOKMU
YCTAaHOBKHM $SICKpaBOCTi BMXiIHOI amepTypu OyJio
BUKopuctaHo mnapamerpu B35, pospobieHoro
IIJIsI KajaiOpyBaHHS LLIMPOKOCIIEKTPAIbHOTO CKaHY-
BaJIbLHOTO TIPUCTPOIO YKPAiHChKO-ETUITETCHKOTO Cy-
nyrHuka “Egyptsat-17 [2]: @ ¢= 100 Br (ragorex-

Ha namna KI'M-12-100), d, = 0,25m, p, = p, =
= 0,99 (nmokpurra Spectralon SRS-99) [8], d, =
=1m,d,=005m d,=02m, N, =3, Ng=5.

BignosigHi 4ynciaoBi 3HauyeHHS KoedilliEHTIB
BILUIMBY, OTPMMAaHMX [IJi BKa3aHUX 3HAa4YeHb Mapa-
MeTpiB (AuB. Tadia. 1), po3paxoBaHo 3a (GHOPMYJIOIO
(2) 3amexHOCTi MOXMOKM YCTAHOBKU SICKPaBOCTi
BUXigHOI anepTypu AL/L Big MepBUHHUX TOXU-
60K AD, Ap,, Ap,, Ad,, Ad,, Ad, i Ad, i

ITOKa3aHO Ha pHucC. 2.
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0,004
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0,002

0 0,002 0,004 0,006 0,008
BigHOCHI moxnbOKuU mmapaMeTpiB

0,01

Puc. 2. 3anexHicTh MOXMOKM YCTAHOBKM BUXiTHOI SICKPABOCTi
JB35 Bin BiTHOCHMX ITOXMOOK #Oro mapameTpiB

3azHauMMo, 110 HAWOIIbIIMIA BKJIad y cyMap-
HY MOXMOKY pOOJSATH MOXUOKW BHYTPIillIHIX TOK-
pUTTIB iHTerpytounx cdep Ap,, Ap,, HecTabilb-

HICTh TOTOKY JKEpeNl BMIIPOMIHIOBAaHHA A g,
3MiHa JiaMeTpa BMXiIHOI aneptypu Ad, i moxu6-
Ka KaniopysaiabHoi diapparmu Ad,,. INoxubka nia-
MeTpa MEPBUHHOI i BTOPUHHOI cdep Ad, i Ad,

HaliMeHIlle BIUIMBAa€E Ha CyMapHy MNOXUOKy, aje
3HEXTYBaTM Hel He MoxHa. [IpoaHanizyemo BKa-
3aHi MOXUOKU JeTajbHillle.

HecTabinbHicTh BHYTPILIHBOTO MOKPUTTS iH-
Terpytounx cgep 3yMOBIIeHA Jerpajalli€lo Marepi-
ajly, WOro TirpoCKOITiYHICTIO, 3aIlMJIEHICTIO TOILIO.

J1s1 KOXXHOTro 3 BUKOPMCTOBYBAaHMX Ha IPaKTUII
MOKPUTTIB 1i (PaKTOpU MPOSIBISIOTLCS Pi3HOIO Mi-
poto, ajie s OUIBIIOCTI TpaauLIiiHUX MOKPUTTIB
(BaSO,, MgO, Al Ta iH.) cymapHa HecTabiJIbHICTb
nepesuiye 0,05 % 3a rommny [6, 7, 9]. IctoTHO
Kpallli XapakKTepUCTMKM MaloTb HOBiI MaTepianiu,
0c00IMBO Ha OCHOBI TosiTeTpadTopeTusieny [8]. ¥V
Tabj. 2 HaBeIeHO XapaKTepUCTWMKM jAerpagalii 3
yacoM NOKpUTTs Spectralon SRS-99, gke 3a6e3ne-
yye CTabUIbHICTb XapaKTEePUCTUK HaBITb TPU J10-
CUTb JOBril eKcrulyaTallii 3 IOXMOKOIO0 MeHIle
0,01 %. do Toro X, Iii TTOKPUTTS HANifHO TpaIio-
I0Th TIPM BEJIMKOMY TIepemami TemIepaTyp, IIo
0CO0JIMBO BaXJIMBO MJISI TIEPBUHHUX iHTErpyrOumnx
codep.

HecrabinbHIiCTh XUBAEHHS AXepes BUIPOMi-
HIOBaHHS TIPU3BOIUTH IO 3MiHU SIK BEJIMUYMHU BU-
MPOMiHIOBAJIBHOTIO IOTOKY, TaK i MOro criekrpasib-
Horo ckiaany. IloxuOKy BHUXiZHOI SICKpaBOCTIi
JAB34, 3yMOBJIeHY 1li€l0 3MiHOIO TOTOKY, MOXHa
BM3HA4YUTH 3a ¢opmyJoio [10, c. 64, 83]

AL _ q)S(x,T) + q)S(MAx,Tm T) 3
T o 9
§0.T)

a 3MillleHHSI MaKCUMYMY CIIeKTpaJibHOI XapakTe-
puctuku — 3a popmysolo [11, c. 207, 215]

2897 2897
m=220- 20 o)
T[1£U]'%?
ne @ SouT) BUXITHMIA iHTerpajbHUI MOTIK Bif
naMnu; @ S(uanTiay — HOTIK Bill TaMITH, 3yMOB-

JICHUN KOJMBAHHSM XWBJSAYOiI Hampyru, ae 1T =
=2850 K — ycraHoB/IeHa Temmeparypa JlaMIu Ha-

kamoBaHHs1 KI'M-12-100; U — Hanpyra >KUBJICHHSI.

Tabauysa 2. Crapinas matepiany Spectralon SRS-99

A IMoyaTkoBMi KoedinienT BinbuBaHHS
> | koedilieHT iCJIST BATPUMKH
HM . ) .
BinouBaHHA | 1 Micsiup | 4 micsi | 1,5 poky

400 0,988 0,987 0,988 0,986
450 0,990 0,988 0,988 0,990
500 0,989 0,985 0,987 0,985
550 0,987 0,983 0,987 0,986
600 0,987 0,984 0,988 0,988
650 0,987 0,985 0,988 0,988
700 0,986 0,983 0,988 0,987

YucoBi 3HaUEHHSI MOXMOOK, OTPUMAHUX IS
pPi3HMX BEJMYMH MyJbcalliii >KUBJISUYOI HAIpyTH,
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HaBezeHi B Taba. 3. BoHM maioTh 3MOTY OIIIHUTH iX
BIUIMB Y pi3HUX BUIagkax [12].

Tabauysa 3. Tloxubka mKepen BUMPOMiHIOBAaHHS

HecrabinbHicTb 3MileHHS 3MiHa
SKUBJICHHSI maxcumymy CIES SICKPaBOCTi
+ UO'IOO,% *+ AL, HM T AL, /L., %
1 8,1 3,1
0,1 0,8 0,32
0,01 0,08 0,032

Ilpumimra. CTESl — cnektpasibHa rycTUHA €HEPTETUYHOI SICK-
PaBOCTi; BeIMYMHA ALB / LB CTOCYETBCS TUIBKM aHAJi3y Ke-

peJia BUTIPOMiHIOBaHHS.

O4yeBMIHO, 10 OCHOBHMM METOIOM 3MEH-
LIEHHS PO3IJISIAYBaHUX TOXMOOK € BUKOPMCTAHHS
BUCOKOCTaOIIbHUX JKEpea KUBJIEHHS 1 PO3Iiib-
HO-TPYIIOBE i’ €MHAHHS IXKepesl BUIIPOMiHIOBAH-
HSI TIEPBUHHUX cep 10 KiIbKOX €JEKTPUUYHO PO3-
B’A3aHUX OJIOKIB KMBJAeHHS. Hampuknan, Xus-
JIEHHsI JKepen BunpomiHioBanHsa B35 3 15 mam-
mamMu (TPYIM MO 5 JIaMmIl) Bil TpbOX OJIOKIB 3MEH-
LIIy€ ITOXMOKY YCTAaHOBKM BHUXIZHOI SICKpPaBOCTi
npu6ausHo B 1,7 pa3a.

XapakTepUCTUKM AESKUX JKepes XXUBJICHHS,
SIKi MOXYTh BUKOpucToByBatucsa 3 JIB34, HaBene-
Hi B Ta01. 4 [13—15] i crIpUgIOTh YUCIOBIA OLIIHII
MOXMOKM JIKepesJ BHUIIPOMIHIOBAHHSI IS Pi3HUX
BUITAJIKIB.

Tpeba 3ayBaxuTu, 110 cTabijizaliss Hampyru
>kuBieHHs1 B Mexax 0,05 % € mocuth peasbHOIO
3aJa4yel0 HaBiThb IIPU 3HAYHOMY CTPyMi, IO CIIO-
KXKUBa€eThcs Jamnamu JB34.

3MiHa TapaMeTpiB KOHCTPYKTMBHUX €JIeMEH-
1iB JIB34 x04 i € (y BiTHOCHMX OJUHUIISLAX) iCTOT-
HUM IIKEpeJoM TOXUOOK (muB. puc. 2), aje Ipu
MpaBUJIbBHOMY BHUOOpI MaTepialy i KOHCTPYKTOp-
CbKOMY ITiIXomi Moxe OyTH JOBeIeHa OO0 4YacTOK
BiICOTKA HaBiTh IIPU JOCUTH XKOPCTKOMY TeMIIepa-
TYPHOMY peXHuMi BuIlpoMiHIOBaua. B tabna. 5 Ha-
BEIEHO po3paxoBaHi MO KoedillieHTax JiHiliHOro
TeMIIEpAaTypPHOTO PO3LIUPEHHS BiAXWUJIEHHS pPO3Mi-
piB iHTErpyrouux cgep i KanibpyBaabHUX aiagparm
U Pi3HUX MaTepialiB 1 pi3HUX TeMMepaTypHUX
pexumis [10].

OuyeBUOHO, 10 e(EeKTUBHE OXOJOMKEHHS
MEPBUHHUX iHTEeTpylounX chep MOXe iCTOTHO 3HU-
3UTU Ui TOXMOKU. Takuii camMuil pesyabTaT A€
BukopuctanHsg B B34 HagsckpaBux cBiTJIOmiO-
IiB, aJleé CIEKTpP iX BUMPOMIHIOBAHHS 3HAYHO BYX-
YW, HIX Yy JaMOax HaKadlOBaHHS, i BUIIPOMIiHIO-
BaHUI IIOTiK MEHILMIA.

AcdepuuHicTh Ta iHIII HOpylIeHHS dopMu
iHTerpyroyoi cdepu Majao BIUIMBAIOThL Ha 3MiHY
BUXITHOI SICKpaBOCTi, MalOTh CHCTEeMaTUYHMIA Xa-
pakTep i MOXYTb OyTM BpaxoBaHi IpuU KaliOpy-
BaHHi /1B341.

Tabauysa 4. Jlani nipo nesiki cTabiIbHI aKepesia KUBJICHHS T JIaMIT HaKaJTIOBaHHSI

MPS-3005L-1 BIT140 /30-1TY
XapakTeprcTuka dipmu dbipmu “ITY3AHOB “ﬂ,36—10—01]_1”
“MATRIX” SJEKTPOHMKC? | ~emra Kil
Buxinna namnpyra, B 0-30 0—40 0-36
BuxinHuii ctpym, A 0-5,0 0-30 0,2—10
HecrabinpHicTh HaIIpyTH 1if HaBaHTaXXeHHsIM, MB 5 t2 —
IMynbcatii BUXigHOI Hanpyru He Oinbine, % + 0,003 + 0,025 + 0,05
Tabauys 5. BinxwieHHs TapaMeTpiB KOHCTPYKTUBHUX eneMeHTiB JIB34
. Harpis IMoyaTkoBe . Pospaxosarie
Enementu B34 Martepian Az, °C BiIXUJIEHHS MMapaMeTpa,
) 3HAYEeHHS MapaMeTpa %

IMepBuHHa chepa opamoMiHiii 0,22

JlatyHb 100 d;=0,25m 0,19

Crajb 0,10
Bropunhna cdepa Iloxictupon 0,40

droporracrt 50 dy=1m 0,12

JopamoMiHiii 0,11
KaniopyBasibHa aiadparma JlatyHb 0,19

Craib 100 di; =0,05m 0,10

Tusap (36,1 %) 0,009
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Ha puc. 3 mokazaHo 3ajeXHOCTi IOXUOOK
YCTAaHOBKM SICKPAaBOCTI Y BHXiIHIM amepTypi Bif
MepBUHHUX TTOXMOOK OCHOBHMX ejieMeHTiB JIB351
i3 BpaxyBaHHSM IX peaJlbHUX BEJIUYMH, OTPUMaHUX
BUIIIE.

0,01
0,0085 Apy AD g
~
3 Ap, Adyy
<
Z 0,007 = sosprea sy s e 3 34
=
=
= ad,—/ad /Ad/
0,0055 ] ! b T2
0,004
0 0,0004 0,0008 0,0012 0,0016 0,002

[lepBrUHHI MOXUOKM mapaMeTpiB

Puc. 3. 3ajexHicTb MOXMOKU YCTAHOBKU BMXiTHOI SICKPABOCTi

JAB351 Bin TmepBUHHUX MOXMOOK IIpU af12 = 0,05 M
(g = 100 Br, PL = Py = 0,99, afl = 0,25 ™, af2 =
=1m, dp =02m, N| =3, Ng =5)

ITpy tpoMy 1Sl WITKILIOTO PO3yMiHHS OyJI0
BUKOPHUCTAaHO MaKCUMaJIbHi 3HayeHHs. OmHaK Ha-
BiTb y 1LIbOMY BUNAAKy MaKCUMaJlbHa ITOXMOKa
YCTAaHOBKM SICKpaBOCTi He TepeBuiye 1 %, doro
JIOCTaTHBO [IJ1s1 OibLIOCTI (POTOMETPUYHMX 3aaau.

Junamiunmii gianazon JIB351

I3 BpaxyBanHaMm Ttoro, mo /B3 mpaiioe B
3HAUHOMY Jiara3oHi 3MIiHHOI SICKpaBOCTi (3a Ja-

0,02 —— —

_-'\Apz
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IMoxubxa AL/L
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0 0,0008 0,0016 0,0024  0,0032 0,004
[lepBUHHI MOXWMOKMU mapaMeTpiB

Puc. 4. 3anexHicTh MOXMOKM YCTAHOBKM BUXiTHOI SICKPABOCTi
JAB351 Bin mepBUHHUX MTOXMOOK mpn d = 0,001 m

Humu [1] — 10°—10°%), Benukumii iHTEpEC CTAHOBUTH
MOCHIIXKEHHST 3aJIEXKHOCTI TMTOXMOKM YCTAHOBKU $IC-
KpaBOCTi Bif ii abcomoTHOI BenmnmunHu. Ha puc. 4,
5 TMOKa3aHO 3aJIeXKHOCTI MOXMOKU YCTAaHOBKM $SICK-
PaBOCTI BiJ TTEpBUHHUX MOXMOOK enemeHTiB [ B351
JUI. KpaifiHiX 3HaYeHb JliaMeTpa KajaiopyBajabHOI [i-
apparmu d, 0,001 i 0,1 m, BinnosinHo. Lli x 3a-

JIEXKHOCTI JUIsl KasliOpyBajsibHOI AiadpparmMu aiameT-
pom 0,05 m Oynm BKazaHi padillle Ha puc. 2, a B
TabJ. 6 HABeIEHO YKMCJIOBI 3HAYCHHS CYyMapHOI I10-
XUOKM YCTAaHOBKM BMXiJHOI SICKPABOCTI B Pi3HMX
TOuKax AWHaMiuHoro pgiama3zoHy JIB34 mpu mep-
BMHHMX TOXMOKaX OCHOBHUMX €JIEMEHTIB Ha piBHi
0,1 %.

Ha puc. 4 i 5 mapamerpu JIB3$1 Bimmosiga-
I0Th BKa3aHUM Ha puc. 3.

Tabauys 6. TToxubKa yCTAHOBKM BUXiTHOI SICKPABOCTi B
Pi3HMX TOYKAaX TMHAMIYHOTO IiaIlla3oHy

BinxvreHns [Moxubka AL/L (%) npu d, (m)
mapametpiB B35

1o pisiio 0.1 % 0,001 | 0,005 | 0,05 | 0,1
Apy/py 10 10 5 2
Ap, /Py 5,1 5,1 4,5 3,6
Ady/d, 1,39 | 1,35 | 0,7 | 0,43
Adyy/dy, 1,39 | 1,35 | 0,7 | 0,43
g,yMap HA MOXMOKA, | 15 g0 | 178 | 109 | 646
0

3 puc. 3—5 i 1aba. 6 BHUIOHO, IO IMOXMOKa
YCTAaHOBKM BUXigHOI sckpaBocti JIB3$ icroTtHO
MiIBUILYETHCI B PEXUMiI MajluX SCKpPaBOCTEM.
3HAYHO 3MEHIIUTHU LI MOXUOKY i PO3ILIMPUTU M-
HaMiYHMI Aiama3oH BUIIPOMiHIOBa4Ya MOXHa, Bifl-

0,02

0,015

0,01

IMoxubka AL/L

0,005

0 0,0008 0,0016 0,0024  0,0032 0,004
[NepBuHHI MOXMOKM mapaMeTpiB

Puc. 5. 3anexHicTh MOXMOKM YCTAHOBKM BUXiTHOI SICKPABOCTi
JAB35 Bin mepBUHHUX MTOXMOOK mpn d = 0,1 m
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KJTIOUMBIIM YACTUHY JXKepejl BUIIPOMIHIOBAHHS
Npu cepeIHbOMY 3HAUYeHHi KayliOpyBaJdbHUX [ia-
¢dparm y pexumi Manux sickpaBocTeil. fIK rokasa-
JIM eKCIIepUMEHTAIbHI JochimkeHHs [16], Kiib-
KiCTb OTHOYACHO TIPALIOIOUUX JIXKEPES BUITPOMiHIO-
BaHHSI B IEpBUHHIN cdepi 3a paxyHOK e(eKTHUB-
HOTO iHTErpyBaHHS MOTOKY MaJlo BimoOpaxKaeThCs
Ha (OTOMETPUUHOMY TiJli, 110 (POPMYETHCS Ha Ka-
nibpyBanbHil miacdparMi, i Maitxke He BigoOpaxka-
€ThCSI Ha TapaMeTpax BUXiIHOIO MOJsl SICKpPaBOCTi.
ToMy Takuii pexXuM MOXHA PEKOMEHIYBATU [IJIst
HaaToyHux BuMipioBaHb. IllompaBma, mpu LibOMY
301IbIIYETHCS Yac KajiOpyBaHHSI 3a PaxyHOK YIIO-
BiJIbHEHHSI Tpoliecy TepMocTabijizaliii BUIPOMi-
HIOBaya.

Ha puc. 6 nokazaHo 3aJIEXKHICTh HOPMOBAHOI
sickpaBocTi BuxinHoi aneptypu JAB34 Bin miamerpa
KaJiOpyBaJibHOI AiapparMu MpU pi3Hil KiJbKOCTi
nepBuHHUX chep. HeobxinHO 3BEpHYTH yBary Ha

Ldyy)
L(d12 max)
1 LT REE PN
".'.-' N1 S/
0,5 e
'..‘.'" Ny=3
o N, =3
0
0 0,02 0,04 0,06 0,08 0,1
d12> M

Puc. 6. 3milieHHS KpMBOI HOPMOBAHOI SICKPABOCTI MPU Pi3Hiik
KiJIbKOCTi TIepBUHHUX cep N 1

JI.LA. Munxeenko, tO.A. lNopaneHko

METPONOMMYECKUA  AHANMU3  OUODY3HOIO
W3NYYATENSA MEPEMEHHOW SAPKOCTW HA OC-
HOBE COMNPAXXEHHbLIX UMHTEMPUPYIOLWKMX
COEP

MpeacTaBneH TEOPeTUYECKUIA aHANM3 TOUHOCTU And-
¢py3HOro manyuyaTens nepemMeHHol SPKOCTU Ha oc-
HOBE COMPSDKEHHBLIX UHTETPUPYIOLLMX cdhep, a Takke
paspaboTaHa MeToaMKka pacdeTa TOMHOCTW Auddy3-
HOro M3nyyaTtensi Npyu U3MEHeHUN ero KOHCTPYKTUB-
HbIX MapameTpoB. lNpuBefeHbl pekomMeHZauuu no

ICHYIOUY HEJiHIHICTh KajiOpyBajbHOI XapakTe-
PUCTUKHU Ta il MaJMiA HaXWUJ Ha MOYATKY i B KiHIII
JUHAMIYHOTIO Aiala3oHy.

Ao g0 JiHIAHOCTI KanibpyBajabHOI Xapak-
TEPUCTUKM BUCYBAIOTBhCS ITOCUTH XKOPCTKi BUMOTH,
TO CJlii. BUTOTOBJISATU KajliOpyBajibHi Aiadpparmu i3
3MiHHMMM [OiaMeTpaMu, LI0 3MiHIOBaTUMYTbCSI He
3a JIHIMHUM 3aKOHOM, a NPUOJIM3HO TakK, K Ha
puc. 6. Kpok 3HaueHb KaniGpyBaJbHUX Aiacparm
Ma€ OyTU 3MiHHUM 33 LIUM X€ MPUHLUIIOM.

ExcriepumenTanbHi gociimkenns B35 mo-
KazajM, 110 MepesliueHi peKoMeHaallil 1aloTh MOX-
JIMBICTb 3a0€3MeUYnTH JiHIAHICTb BUXiIAHOI SICKpa-
BOCTi B M€Xax IMHAMiYHOro mianaso”y 10°—5-10° 3
IMOXMOKOIO0 ycTaHOBKM He Oinbiie 0,5 %.

BucHoBku

IIpn BUKOpuUCTaHHI ITOKPUTTIB 3aKOPJOHHOTO
BUpPOOHUIITBA ¥ cTaOumi3alil >KMBJICHHS IXepes
puripomiHoBanHg B Mexax 0,1—0,05 % mnoxubka
YCTAaHOBKM BUXimHO1 sickpaBocTi JIB35 moxe OyTtu
moseneHa no 0,5—1%. Tloganblile 3MeHILIEHHS I10-
XMOOK YCTAaHOBKM SICKPaBOCTI Yy BUXiOHIM amepTypi
B34 Moxe mpoBOAUTUCS 3a PaXyHOK YIOCKOHAa-
JIEHHSI KOHCTPYKIii YCTaHOBKM, TepMocTa0imizallii
MNEepBUHHUX cdep 1 MiABUIIEHHS CTaOIIbHOCTI
JI>Kepesl BUITPOMiIHIOBAHHS.

VY nopaneiiioMmy rnepeadadaeTbcsi Ha 6a3i mpo-
BEIEHUX NOCIIIKEHb PO3POOUTU iHXKEHEPHY METO-
nuKy nipoektyBaHHs B34 3a 3agaHuMu MeTposio-
TMYHMMU XapaKTepUCTUKAMM i3 BpaXyBaHHSIM HOro
KOHCTPYKTUBHUX OCOOJIMBOCTEIA.

OTtpuMaHi pe3yirbTaT OyAyTh KOPHMCHI IIM-
pokoMy Koy (axiBLiB y rajy3i npeuusiiiHoi ¢o-
TOMETPpII 1 pagioMeTpii.

L.A. Mikheyenko, Yu.O. Gordienko

METROLOGICAL ANALYSIS OF THE DIFFUSE
LIGHT SOURCE OF VARIABLE BRIGHTNESS
BASED ON CONJUGATE INTEGRATING
SPHERES

The paper highlights theoretical analysis of accu-
racy of the diffuse light source of variable bright-
ness based on conjugate integrating spheres. We
develop the calculation procedure of its accuracy
when the design parameters are modified. In addi-
tion, we give some recommendations on designing
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