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Pedepar:

1. O6'eKTOM IOCTIIKEHHS € MTPOLEC BUMiPIOBAJIbHOTO KOHTPOJIIO KOHLEHTPALlii ra3y ONTUYHUMU METOJAMU 3
BUKOPUCTAaHHSIM BOJIOKOHHO-ONTUYHUX BUMipIOBAJIbHUX ITIEPETBOPIOBAYiB; METOIO AU CEPTALiiHOI POOOTH €
IiABUILEHHS TOYHOCTI BUMIPIOBaHHS Ta BipOTiZHOCTI KOHTPOJIIO KOHLIEHTpallii rasdy 3a JOIIOMOI0I0 3aCO0y
BMMipIOBaJIbHOTO KOHTPOJIIO HA OCHOBi BOJIOKOHHO-ONTUYHUX BUMiPIOBaJIbHUX [IEPETBOPIOBAUiB, POOOTA SIKMX
3aCHOBAHA Ha ONTUYHO-abCcOPOLiiHOMY Ta gudepeHLialbHOMY MeTOAAX; METOIY NOCJIiIPKEHHS I'PYHTYIOTbCS Ha
BUKOPUCTaHHI Teopii NepeHeCeHHs] BUITPOMIHIOBAHHS B CEPEIOBUIL 3 IOTJIMHAHHSIM, TEOPii ClIEeKTPasbHOTO
noravuHaHHY [Y BUIIPOMIHIOBaHHS ra3aMu, T€Opii IOMNUPEHHS €JIEKTPOMAarHiTHUX XBUJIb Y BOJIOKOHHUX CBITJIOBOJAX
Ta BOJIOKOHHO-ONITUYHUX E€JIEMEHTAX, MATEMAaTUYHOMY MOJIEJIIOBAHHI, TEOPil BUMiIPIOBaHb, KOHTPOJIi Ta OLiHIOBAHHI

METPOJIOT{YHUX XapaKTePUCTHK; TEOPETUYHI pe3yJIbTaTu - PO3PO6IEHO MATEMATUYHY MOJIEJIb 3aCO0Y



BHUMIipPIOBaJILHOTO KOHTPOJIIO KOHILIEHTpallii ra3y Ha OCHOBI METOy ONITUYHOTO NIOTJIMHAHHS BUITPOMIHIOBaHHS, SIKa
BHUKOPHCTOBY€E MaJnii CIIeKTPabHUM KoeillieHT XapaKTepUCTUYHOI JOBXKUHY XBUJIi ITOTJIMHAHHS rasy 3
BpPaxyBaHHSM OINTUYHUX XapPaKTEPUCTUK KBAPLIOBUX BOJIOKOHHO-ONTUYHUX JIiHil 3B'513KY Ta KOMIIOHEHTIB;
OTPUMAaHO aHAJIITUYHI BUPa3H, SIKi BPaXOBYIOTb (PaKTOPH, 110 BIVIMBAIOTh HA TOYHICTh BUMIPIOBAHHS, 110 4O3BOJIMIIO
31ilICHIOBATU KOMIIEHCALlil aGCOIIOTHOI MyJIbTUIJIIKATUBHOI Ta aAUTUBHOI IOXMOOK BIJIUBY TUCKY Ta TEMIIEPATYPHU,
SIK Y BOJIOKOHHO-OIITUYHUX €JIEMEHTax, Tak i y ra30BOMY CepeloBUIIli; Ha 6a3i TEOPETUYHHUX JOCiIKeHb
OOI'PYHTOBAHO BUOIp CIIEKTPIB [1OIJIMHAHHS ra3iB B aTMOCQepi, SIKi OPraHidyHO NOEAHYIOTHCS 3 OIITUYHO-
€HEPreTUYHUMU XapaKTePUCTUKAMU KBAPLIOBUX BOJIOKOHHO-ONTUYHUX JIiHil 3B'93Ky. [IpakTUyHi pe3yybTaTy -
PO3pO06IEHO CXEMOTEXHIUHI pillleHHsI BUMiPIOBaHHS KOHIIEHTpallii ra3iB 3 BAKOPUCTAaHHSIM €JIEMEHTiB BOJIOKOHHO{
ONTUKM Ha OCHOBI ONITUYHO-a6CcOPOLiIiHOTO Ta AudepeHIiaTbHOr0 METO/IiB; BU3HAYEHO YMOBU (PYHKLIIOHYBaHHSI
3ac00y BUMIPIOBaJIbHOTO KOHTPOJIIO HA OCHOBI BOJIOKOHHO-OIITUYHOTIO BUMIPIOBAJIbHOTO [IEPETBOPIOBAYA,
IIPU3HAYEHOT0 [J151 BU3BHAYEHHS CKJIA[ly Ta KOHLIEHTPALil rasy, siki J03BOJIWJIM OTPUMATH CIIBBIIHOLIEHHS, 110 MOXE
OyTy BUKOpPHUCTaHe [1JIs1 PO3PaxXyHKiB 3allpOIIOHOBAHUX 3aC00iB BUMipIOBaJIbHOTO KOHTPOJIKO; BCTAHOBJIEHO
3aJI€KHICTb 3MiHM BUXIIHOI HAIIPYTX BOJIOKOHHO-OINTAUYHOIO BUMIPIOBAJIbHOTO [IEPETBOPIOBAYA Bifl KOHLEHTpaLlii
METaHy; 3alIPOIIOHOBAaHO CXeMOTEXHIYHi pillleHHs MifBUIEHHS TOYHOCTI Ta YyTJIMBOCTI ONTUYHUX 3aCO0iB
KOHTPOJIIO KOHLIeHTpallii rasis; po3po6JieHo 3aci6 BUMipIOBaJIbHOIO KOHTPOJIIO KOHIIEHTpallil MeTaHy, [e Y SIKOCTi
OIIOPHOrO KaHaJly CIyrye BOJIOKOHHO-OITHUYHA JIiHisl; po3p006JIeHO aIrOpuTM poOOTH 3alIPOIIOHOBAHOTO 3aCO0Y.
Cryninb BIpOBaJpKEHHS - pe3yJIbTaTU AUCEPTaLiiHOi po6oTu BripoBamkeHo B TOB HB® "Anpicmam” (M.
XMebHULIBKUIL) Ta y HaBYaJIbHUI ITpoLec Kadenpu (Pisvku i METOLMKN BUKIaAaHHS (i3uKY, iIHPOPMATHUKH,
actpoHowmii BAITY im. M. Kouto6uHcbkoro. Cepa (ranysb) BUKOPUCTaHHS - XiMiuHa, [1aJlMBHO-€HEPreTUYHa,

HaCl)TOI‘aBOBa HpOMI/IC]IOBOCTi; )KI/ITJIOBO’KOMYH&]II)HI/IIZ CEKTOP; MOHiTOpI/IHF ILOBKiJII[H.

2. The object of research is the process of measuring control gas concentration by optical methods using fiber
optic transformers, the purpose of the thesis is to improve measurement accuracy and the probability control gas
concentration measurement by using the controls on the basis of fiber-optical measuring transformers, which
work is based on optical absorption and differential methods; methods are based on a theory of radiation transfer
in a medium with absorption, the theory of spectral absorption of IR radiation by gases, the theory of emission of
electromagnetic waves in optical fibers and optical fiber elements, mathematical modeling, measurement theory,
control and evaluation of metrological characteristics; theoretical results - mathematical model of measuring
control of gas concentration which is based on the on method of optical absorption of radiation, is worked out
which uses a small spectral ratio characteristical wavelength gas absorption with regard to the optical
characteristics of quartz fiber-optic connecting lines and components; the recieved analytical expressions that
take into account factors that affect the accuracy of measurement that allowed to do the compensation of
absolute multiplicative and additive errors of pressure and temperature, as in fiber-optic elements and in the gas
environment; based on the theoretical research the choice of the absorption spectra of gases in the atmosphere
granted, which are organically combined with optical and energy characteristics of quartz fiber optic connecting
lines. Practical results - circuit decisions of measurement of gas using fiber optics elements based on optical
absorption and differential methods are developed; the conditions of operation of means of measuring based on
fiber optic measuring transformers are cleared up, which designed to determine the composition and
concentration of the gas, which allowed to get the correlation that can be used to calculate the proposed means of
measuring control; the dependence of output voltage fiber optic measuring transformers on the concentration of
methane is established; circuit decisions are proposed to improve the accuracy and sensitivity of optical means
control of gas concentration; a means of measuring control of methane concentration is developed, where serves
as the reference channel fiber optic; the algorithm of the proposed product is worked out. Degree of
implementation - the results of the thesis are introduced in SPC "Advismash" (Khmelnytskyi) and the in learning
process of the department of physics and methodology of teaching physics, computer science, astronomy of VSPU
named after M. Kotsyubynskyi. Sphere (branch) use - chemical, fuel and energy, oil and gas industries; housing

sector, monitoring of environment.
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