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BUMIPIOBAHHSA ®OIBUKO-XIMIYHUX ITAPAMETPIB
PEYOBHUH
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Tlpoananizosano npoxoodceHHs NPoOMeHi8 8 NIOCKOMY C8IMA0800i. 3anpOnOHOBAHO CMPYKIMYPHY cXemy
AHANI3AMOPA B0N020CMI 2A3Y HA OCHOBI NIOCKO20 CEIMI08004.
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IHpoananusuposano npoxoogicoenue nyued 8 HIOCKOM cgemogode. llpednoscena cmpykmypuas cxema
AHATIU3AMOPA BLANCHOCIU 2A3A HA OCHOBE NIIOCKO20 C8eMO0800d.
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Beams passing in flat fiber is analyzed. The bidielgram of gas humidity analyser on the basis af fl

fiber is proposed.
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Bomoricts TaziB — I11e mapamerp, IO Bigirpae
ICTOTHY pOJb TpH 3a0e3MeyYeHHi SKOCTI Ta
XapaKTEPUCTHK BUCOKOTEXHOJIOTIYHUX TEXHIUHHUX 1
MIPOMUCIIOBUX TPOIECiB. MOXHa BUIIITUTH YOTUPH
OCHOBHHX  THITH aHajizaTopin BOJIOTOCTI:
aHa;i3aTop, 1[I0 BUMIPIOIOTE  TEMIEPATypy
KOHJICHCAIlli Tapy BOJM Ha OXOJIO/KYBAHOMY
I3epKali;  aHami3aTOpd 3  EIEKTPONITHYHOIO
KOMIPKOIO Ha OCHOBI I ATHOKUCY (ocdopy;
aHajgi3aTopw, IO BHKOPHUCTOBYIOTH  €MHICHI
cencopu Al,O; abo Sy, awnamizatopH, IO
peani3y10Tb TIPUHITHATI MiKpOBar Ha  OCHOBI
I €30KpUCTATy 31  CHCHIAbHUM  TTOKPUTTSM.
Haiibinbm  mmupoKoro — 3acTocyBaHHs — HaOyiu
KOHJCHCALIHHI TirpOMETpH TOYKH pocu [1-3]. Ane
JKOJICH 13 BKa3aHUX TUIIB BI/IMlpIOBaHHSI BOJIOTOCTI
raie He 3a0e3meuye HazAiiiHe Ta cTabUTBHE
BUMIipIOBaHHs BosiorocTi. Lle moB’ s13aHO 3 HU3BKOIO
YYTIUBICTIO METOMy, 3aJIKHICTIO II0OKa3iB Bil
Temreparypu  ¢ikcamii mo4YaTKy KOHIEHcaIil
BOJIOTH, OCKUIBKH JUISI YTBOPEHHS BHIUMOI TUTiBKH
KOHJICHCATy Ha I3epKai MOXKE 3HAJIOOMTHCS Bif
JIEKUTbKOX XBWJIMH JIO JEKITbKOX TOJUH, a TaKOX
13-3a  HasSBHOCTI PI3HOTO pPOMy TOMIIIOK B
aHaJTI30BaHOMY Ta3i, sIKi yCKJIaHIOIOTh BU3HAYCHHS
Bojorocti.  CKJIQAHOCTI  TakoX  3YMOBJCHI
HEJ0CTaTHBO BHCOKOIO YYTJIMBICTIO
BUMIPIOBaJIBHOTO TPaKTy 10 B3a€EMHOTO
pO3TallyBaHHS TEMIIepaTyp KOHJIEHCaIlii BOJIOTH Ta

THIINX CKJIAJIOBUX Ta3y, HANPHUKIAJ], BYIJIEBOJIHIB,
a30Ty TOMIO.

Meroro poboTu € p03p061<a KOHJICHCAIIIHHOTO
TiIrpoMeTpa TOYKU POCH, SKHii 3a6e3nequaTHMe
T ABHILCHHS TOYHOCTI Ta LIBMIKOAIi BUMIPIOBaHHS
BOJIOTOCTI.

B poOoti 3ampomoHOBaHO KOHACHCAIiHHUIA
TiITPOMETP BOJIOTOCTI Ta3iB Ha OCHOBI CBITJIOBOJIHO1
CTPYKTYpH 3 (iKcalli€lo TIIOJIOKEHHS CBITJIOTIiHI
OaraToegeMeHTHUM (oTonpuiiMmaueM. Bigomo, 1o
JOMIIIKA  Ta3iB  MawTh  Pi3HI  TOKAa3HUKHU
sajgomienns (Boma — 1,333;a30r — 1,197;BoaeHb —
1,12;kucens — 1,221 ;etan — 1,37;nexan — 1,4119;
Ooyran — 1,3326;remii — 1,028) [1-4]. Tomy B
MOMEHT BHUNAJIaHHS KOHJIEHCATy Ha MOBEPXHIO
J3epKaia HEOOXiTHO KOHTPOIIOBATH IOKA3HUK
3aJIOMJICHHSI PEYOBHHH, 10 JIO3BOJIHMTH BU3HAUUTH,
sSKa PEYOBHMHA CKOHJCHCYBaslacs. TakuM YWHOM,
(ikcarlis MOMEHTY, SIKHH BIiATOBiIa€ KPUTHIHOMY
KyTy 3aJIOMJICHHS KOHJICHCATy, HANpWKIaa, BOJIH,
JI03BOJIATH PEECTPYBATH TEMIIEPATYPY TOUKH POCH,

o  JAacTb  3MOTYy  WiABUIIUTH  TOYHICTH
BUMIpIOBaHHS  Bojorocti raszy. [lpm 1pOMy
BUKODHCTAHHS  CBITJIOBOJHOI  CTPYKTYpH 3

0araTopa3oBUM BiJIOUTTSM JO3BOJIUTH ITiIBHITUTH
mBuIKOII0 [1, 2].

Jnst  po3poOKH  CBITJIIOBOJHOTO —aHaji3aTopa
BOJIOTOCTI  Tra3y MPOAHANI3ZYeEMO  IOIIMPEHHS
BHIIPOMIHIOBAaHHS II0 IDIOCKOMY CBiTiOBOAy [1-5].
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PosrnsaemMo ieaapHy ONTHYHY CHCTEMY 3 TNIOCKHM
CBITJIOBOJIOM SK YYTJIMBUM €JIEMCHTOM, B SKii
MOIIUPIOETHCS] TOMOILICHTPUYHUM TTydoK. ToOBIIMHA
ceiTioBoma d mabarato GinbIna MOBXKWUHM XBHWJI
BHIIPOMiHIOBaHHS. J[OBXWHaA CBITIIOBOZAa 49X HOTO
yactuHa L 3anexuTts Bij KiABKOCTI BiOMTTIB IpH
MOIIHMPEH] 110 HEOMY CBITJIa, a TaKOX BiJ PO3MIipiB
MPHUCTPOIB  BBOJY-BUBOJy, HalMEHINIA JIOBXHHA
CBITJIOBOJIa Bi/IMTOBIIa€ OJTHOPA30BOMY BiTOUTTIO.
3poOMMO TpUMYIICHHS, IO CBITJIOBOX Ta
BUMIPIOBAaHE CEPCIOBUINEC OJHOPIAHI, ONTHYHO
I30TPONHI Ta XapaKTepH3YIOThCA IMOKAa3HUKAMH
3anomieHHs Ny 1 Ny. Ilpuyomy Ny >n;. Ilpu
OTHOPa30BOMY BiAOMTTI CBiTIOBOX Mae ¢opmy
miBiTiHApa 3 paxmiycom R. Hexait By3bkwuii
TOMOIICHTPUYHU T My4yoK 3  PIBHOMIpHUM
pO3MOMIIOM 1HTCHCHBHOCTI BHIIPOMIHIOBAHHS B
TUIOCKOMY KYTI WOTO MOIIMPEHHS, MOTPAIUIIOUN B
CBITJIOBOAI Ha MEXY pO3IiTYy ABOX CEpEAOBHIL,
BIIOWBAETHCA 1 TPOCKTYETHCS Ha €KpaH, 5K IIe
noka3zaHo Ha puc. 1. Expan posmimieHuii Takum
YUHOM, 10 HOpMath OA 10 #oro OBEpXHI B TOUITI
A BIOOWUTTS YTBOPIOE 3 TMEPICHIUKYIIPOM IO
IUTOIIMHK PO3IiTy CBITJIOBOM-Ta3 KyT  , BennunHa
SIKOTO BIJMIOBIA€ KPUTHYHOMY KYTy 1 BH3HAYa€E
BEPXHE 3HAYCHHS JliarazoHy MMOKa3HUKa

3aJIOMJICHHS 1, .
Y

i

=

Pucynok 1 —IlommpeHHsi TOMOLEHTPUYHOIO
NMy4YKa NP 0JHOPA30BOMY BiIOMTTI

Bci npoMeHi 3 KyraMi MEHIIIE KPUTHYHOTO IS
JAaHOTO  3HA4YeHHA N;  3aJOMIIIOIOTHCA B
JIOCTIi/PKYBAaHE  CEpPElIOBHINE 1 Ha  €KpaHi
YTBOPIOETHCS TEMHA 00JIaCTh, a MMPOMEHI 3 KyTaMHu
OiJIbIlIe KPUTHYHOTO TICIs BiZOUTTS MPOEKTYIOTHCS
Ha €KpaH 1 YTBOPIOIOTH CBITIy 00jacTb. Takum
YUHOM YTBOPIOETHCS MeEXKa CBITIIOTiHI. Bemmuanna
KyTa BiJ HOpMaJi 0 MOBEPXHi PO3ALTY CBITIOBO.-
ras J0 MEXi CBITJIOTiHI BiAINOBIA€ KPUTHUIHOMY

KYTY OKP IUIE KOHKPETHOro 3HaueHHS Ny. [lpm

MOCTIHHOMY 3HAUYCHHI TOKa3HUKA 3aJIOMJICHHS N i
3MIHHOMY N; TIOJIOKCHHS MEXi CBITJIOTIHI Oyze
3MIHIOBATHUCh, OCKUIBKHU 3MIHIOBATUMEThCS

3HAYEHHS @Kp .

3rigno 3akony CHemiyca
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X
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SARGIE 2

ne X —BimcTaHb Big Mexi CBITJIOTIHI 10 HOpMai
AO.

BiamosinHo
X
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TaxuM 9YHHOM, SKIIO IUIS CBITJIOBOA 3 BIJOMUM
NOKa3HUKOM 3aJIOMJICHHS 1 3HAa4YeHHsIM Kyta ¢
TOYHO BHMIPATH TIOJOKEHHS MEXi CBITJIOTIHI,
t06T0 X, TO 3a momomoror Bupasy (4) mMoxHa
po3paxyBaTd MOKa3HHK 3aJOMJICHHS CEpEIOBHIIA
Ny, TOOTO BU3HAYNTH, gKa  pPEYOBHHA
CKOHJCHCYBaJlaCh Ha YyTJIMBIA AUISHII MOBEPXHi
CBITJIOBOJY, TICIISI YOTO TEPEHTH 0 BU3HAYCHHS
BOJIOTOCTI  Ta3y, SIKIIO MiATBEPKEHO, IO
CKOH/ICHCYBAJIach caMe BOJSIHA T1apa.

Ha puc. 2 HaBeieHI KpHBI, SIKI XapaKTePU3YIOTh
MOJIOKEHHS MEKi CBITJIOTIHI IIPH Pi3HUX 3HAYECHHSIX

X =(R+ S)l (5)

TIOKa3HUKA 3aJIOMJICHHS CBITJIOBO/IA, e
no(1)=1,4891; ne(2)=1,5617; ne(3)=1,6350;
No(4)=1,7237; ny(5)=1,8138. 3  rpadiunoro
NPE/CTAaBICHHs. JaHOi 3aJeKHOCTI BHIHO, IO

BEpXHE 3HAUYCHHS Jiana3oHy 3MiHH 30BHIITHBOTO
cepeIoBUINa OJTHO3HAYHO BU3HAYAETHCS

IIOKA3HMKOM  3aJOMJICHHs ~CBiTIoBoma Ny, a
Haii6inbma kpytusna 0X/0 N, To6To Haiibinbia
YyTIMBICTh, A JAHOTO I CIIOCTEPIraeThes MpU

N, — Np. YyTnuBicTh aHaIi3aToOpa TaKOX 3pOCTAE

NpY BUKOPHCTaHHI 0araTopa3oBoro BigOUTTS.
OyHKIiS TEpEeTBOPEHHSI aHANi3aTopa Ma€ TaKHi
BUTJISA.

oP, .
(]’)\ln = a—;‘;’c(l 0o1c ) f([)n {¢[R(n)BS(]1n Kn ! (6)
oP.
ne ag“ (l I ) MOTY)XHICTh ~ ONTHYHOTO
BUIIPOMIHIOBaHHS B OAMHUYHOMY KyTi, sKa
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CTBOPIOETHCS [DKEPEIOM BHIPOMIHIOBAHHS TIPH
IPOTiKaHHI 10 HBOMY CTpyMy | f o — YHKLIS

— iHTerpanbHa

nepeTBopeHHs doronpuitMaga; S,
qyTauBicTh Qorompuitvaua; K, — koedirieHT
BTpaT TOTY)KHOCTI ONTHYHOTO BHITPOMIHIOBaHHS
mpu N=0; ¢ —xkyr Bigourrs; R(N) —koedinienT
BiouTTs; N —HOMep KoMipku poTonpuiimMaya.

&
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PucyHok 2 —3aJjieskHiCTh MOJI0KeHHSI MexKi
CBiTJI0TIHI BiT MOKa3HUKA 32JI0MJICHHS
cepeaoBHUINA

Ha  ocHoBi 3ampONOHOBAHOTO M IXO0Ty
PO3pOOIICHO  CTPYKTYPHY CXEMy CBITJIOBOJHOTO
aHaiizatopa BoyorocTi razy (puc. 3), IO MICTUTBH
Jokepeno cpitima 1, cucremy (okycyBaHHS 2,
CBITJIOBOJ 3, BUKOHAHWH y BUTIISAI TOHKOI CKIISHOT
TUTACTHHKU 3 YyTJIIMBOIO JIJISTHKOIO Ta TPUCTPOSMH
BBOJly-BHUBOZY IIPOMEHIB Y BUIJISAI ABOX MiBCcdep 3
pizHEMH AiameTpamu, GoToaeTeKTop 4, BHKOHAHUN
y BUTTISAL DOTOIIHIHKY 3 KITBKOX (POTOIOIB.

Ha Oiymiii cTiHLi CBiTIOBOAa 3 pO3TaIIOBaHi
TPU TEPMOCTECKTPUIHO PETYIHOBaHI OXOJIOIHKyBadl
61, 6;, 63 Ta TpU BUMIipIOBaUi TeMIepaTypu 5, 5,
5;. Buxoau BuMiproBauiB TemIieparypu 5, 5, 5
4
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CICKTPUYHO  3BSI3aHI 3  BXOJaMu  OJIOKY
peryiroBaHHs Ta oOuducieHHA 9, a BUXOAH OJIOKY
perynoBaHHsS Ta oOumciacHHs 9 3'eqHaHi 3
TEPMOCICKTPUIHO peryiL0BaHUMHU
oxojoKyBauamu 6, 6;, 6. Buxig 0soky
peryiioBaHHsS Ta OOYHMCIECHHS 9 eJIeKTPUYHO

3B'A3aHUI 3 BXOIOM mxepena cBitia 1. Cuctema
(dokycyBaHHS 2 pO3TalllOBaHA MIXK JDKEPEIOM
cBiTna 1 Ta CBITJIOBOAOM 3, BHXOAU aHAJIOIO-
upoBOro neperpoproBauya 8 3'e€qHaHi 3 BXOIOM
OJIOKy KepyBaHHS (OTOACTCKTOPOM 7 Ta BXOJIOM
OJIOKY peryJitoBaHHS Ta O0YHCIICHHS 9.

Buxin Omoky kepyBaHHS (OTOAETEKTOpOM 7
3’ €IHAHUH 3 BXOJOM (POTOIeTeKTOpa 4, BUXI]| IKOTO
3'¢IHAaHMH 3  BXOJIOM  aHAJOTrO-IU(POBOTO
neperBoproBadya 8. Ilomepennro coxycoBaHi
cucteMor0 (OKyCyBaHHS 2 MPOMEHI CBiTIa Bij
oKepena cBimia 1 3rigHO  KOMaHAW  OJIOKY
perynoBaHHs Ta oOuucieHHs 9 depe3 miBchepy
CBITIIOBOJIa  BBOJSAThCA B CBITIIOBOA 3,
OXOJIOJKECHUM TEPMOCTICKTPUYHO PETyIbOBAaHUMH
oxoJoKyBauamu 6,, 6,, 6z, e 3a3HaIOTH MMOBHOTO
BHYTpIiIIHbOTO BigOuTTa. Brok perymoBaHHs Ta
obOurcneHHs 9 BUJa€ CUTHAN HA TEPMOCICKTPUYHO

perynpoBaHi  oxonomkyBadui 6, 6, 6; Ha
MOHWYKEHHS TeMIepaTypu Ta KOMaHIy
BHMipIOBadaM TeMIIEpaTypu S, 5, 53 3adikcyBatn
TeMIIeparypy.

SIKmo mokasyW BUMIpIOBAaYiB TeMmepaTypu 5,
5;, 5 BiApi3HAIOTBCA, TO OJOK peryaioBaHHA Ta
obOurcneHHs 9 BUJa€ CUTHAN HA TEPMOCICKTPUYHO
perynbpoBaHi  OXOJIOMKyBadi 6, 6, 6 mus
BPIBHOBOKEHHS TEMIEpaTypd JIO OJHAKOBOTO
3HAYEHHS Ta KOMaHJy BHMIpIOBadaM TeMIlepaTypu
51, 5, 5%  3adikcyBaru TEMIIEPATYPY.
TepMoeNneKTpUYHO PeryibOBaHi 0XO0JOIKyBaul 6,
6;, 6; TOBWHHI OXOJIO/PKYBaTH [0 OZIHAKOBOT'O
3Ha4eHHA TemmepaTypu. IIpu oxomomkenHi Ha
dyTIMBIHA AUISHI CBITIOBOAA 3, SIKA 3HAXOXUTECS y
KOHTaKTi 3 aHaJi30BaHUM Ta30M, T[IOYHHAE
BUTIAJIATH KOHJICHCAT, 32 PAXyHOK YOT'O 3HMKYEThCS

[29)

Pucynok 3 —CTpyKTypHa cxeMa CBITJIOBOIHOT0 aHA/Ii3aTOpa BOJIOTOCTi rasy
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IHTEHCHUBHICTh BIAOWTHX TIpOMEHiB cBiTia. [lpu
JOCATHEHHI TOYKM pocu Ha Qorogerekrop 4
MOTpaIvisie  CBITJIOBE TO0Jie, B 30HI  SKOTO
YTBOPIOETHCA ME¥kKa CBITJIOTiHI. [y 3UNTyBaHHA Ta
onn(pyBaHHS JTAHUX BUKOPHUCTOBYETHCS aHAJIOTO-
G poBUil TepeTBOPIOBaY 8, KU 3a1ae TaKTOBI
IMIyJbCcH JUISL OmoKky 7 KepyBaHHSA
dotomerekTopoMm 4.  Biaok 7  KepyBaHHA
hotonerekTopoM 4 onutye KoKeH (HOTOMION, MiCHs
YOro CHTHAaJ], TIPOWNIOBIIM oIudpyBaHHS B
a”anoro-un(poBoMy NepeTBOpoBayi 8, HAAXOAUTD
Ha OJOK peryioBaHHS Ta OO4YMCICHHA 9.
YTBOpeHHSI MEXi CBITJIOTiHI (DIKCY€ThCS OJIOKOM
peryiroBaHHs Ta o0UHCcIeHHs 9, o BUa€ KOMaHIy
BUMIpIOBaYaM TeMIeparypu 5, 5, 5 3adikcyBaru
TEMIIEpaTypy MiCliA TOro, sK Oyno oOpoOieHOo i
MiATBEPIKCHO KOMAaHAY TPO PIBHICTH TEMITEpaTyp
TEPMOEJICKTPUYHO PETYILOBAaHUX OXOJIOKYBadiB
61, 6, 63 Ta 10 MOJIOKEHHIO CBITJIOTIHI BUABJIEHO,
IO CKOHJEHCYBajlach caMe Boja. BomoricTs rasy
BU3HAYAETHCA  PO3PAXYHKOBUM  IUISIXOM  TIO
TEeMITepaTypi TOYKH POCH, IO TTPOBOTUTELCS OJIOKOM
peryiroBaHHs Ta O0UHCICHHS 9.

Jns  mepeBipKH  3ampOIOHOBAHOTO  ITiIXOIY
NPOBEIEHO  JAOCHIIKEHHS 3  BHUKOPUCTAHHSIM
MakKeTy, 30BHIIIHIN BHIJISA YyTIMBOTO €JIEMEHTA
SIKOTO 300pakeHo Ha puc. 4. Maker aHamizaTopa
BOJIOTOCTI CKJIAJIA€ThCA 3 JpKepena cBiTia 1, sike
BUKOHaHE Ha OCHOBI cBiTnomiona AJI 107A,
tdotompuiimaua 2 — ¢otomioma DI 256,
KOHIEHCAliiiHoi  moBepxHi  (m3epkama) 3 —
KPEMHIEBOI IJIACTHHHU, CEHCOpa Temmeparypu 4
tuny Pt 1000¢pipmu JUMO, moayns Ilensthe 5 —
MT1-1.3- 127 GS.

Pucynok 4 -Ctpykrypa
eKCIEPUMEHTATBHOI0 MaKeTa

B X0zl eKCHepUMEHTY BUKOPHCTaHA KIACHYHA
CXeMa Ha OCHOBI CBITJIOBOJa 3 BHYTPIIIHIM
Oaratopa3oBuM BIIOMTTSM (KUIBKICTH BiIOWTTIB
JOPiBHIOE 5). Ipu IBOMY JUKEPEIIo
BUIIPOMIHIOBAaHHS ~ PO3TAalllOBYBAJIIOCK B MeXax

PO3paxoBaHOTO JJIsl TaHO1 CBITJIOBOAHOI CTPYKTYpPH
KPUTUYHOTO KyTa. BinnosigHo, i ¢poTtonpuiiMansHa
cucTeMa, M0 CKIajaaiacs 3 JBOX (OToNmpHiMadis,
YBIMKHEHUX 32 IU(EPEHIIaTbHOI0 CXEMOIO TaKOX
HAJIAIITOBYBaJacsl B MeEXax KPHUTUYHOIO KyTa.
Peectpariisi Temneparypu TOYKH pocH BinOyBanacs
B MOMEHT (OpMyBaHHS MeEXi CBITJIOTIHI Mix
(doTompuiiMayaMu  IIPU  MOBHOMY  OajaHci
IuQepeHiaabHOT CXEMH.

Jns TIOpIBHSHHS PE3yNIBTATIB BHUMIipIOBaHHS
TOYKH POCH 32 JIBOMa CXEMaMU BHKOPHCTOBYBABCS
uudposuii Tepmomerp-rirpomerp RST — 01583
nmoxuOkor BuMiptoBanHs 1%. BigHocHa BosoricTs
BU3HAYaJIach Ha OCHOBI BHMIpPSHOI TeMIlepaTypu
TOYKH pocu 3a mgomomororo Free Professional

Humidity Calculator. B  pesyaprati  Oyno
BCTaHOBJICHO, 110 npu BUKOPHUCTAHHI
3aMpOMOHOBAHOI  CXEMU TirpomMerpa IMOXHOKa

BuMiproBanHs B 1,5 pa3sum MeHma y mopiBHSHHI 3
KJIaCHYHOIO cxeMoto. [Ipu oMy dac BUMipIoBaHHS
ctaHoBuB Onm3bko 20Cc mpH  BHUKOPUCTaHHI
KIacCMYHOI cXeMH 1 Omm3pko 6c¢C mmsa cxemu 3
BHYTPILIHIM 0araTopazoBUM BiOUTTAM.
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[IpoaHamizoBaHO MPOXOKEHHS IPOMEHIB B
MJIOCKOMY CBITJIOBOJI. 3alpOTIOHOBAHO CTPYKTYPHY
CXEeMy CBITJIOBOJHOTO aHaji3aTopa BOJIOTOCTI ra3y
Ha OCHOBI IUIOCKOrO CBIiTIOBOma. Ha mimcrasi
EKCIIEPUMEHTAIBHHUX JOCIIIKEHb BCTAHOBJICHO, 1110
3aMporoOHOBaHA CXEMa aHaji3aTopa BOJIOTOCTI
cxeMa Ha OCHOBI 0araTtopa3oBOro BiZOWTTS
JIO3BOJISIE TIIBUIIUTH TOYHICTH BUMIPIOBaHb 1
301IBIIATH MIBUIKOIIIO.
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