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PEOEPAT

O6bemM OUIUIOMHON paboTel cocTaBisgeT 43 cTpaHulbl, BKIOYaeT 25
WCIIOJIb30BaHHBIX HCTOYHHUKOB U 16 pUCYHKOB.

Kniouesvie cnosa: CIIEKTPOCKOIINS, AMWCCUOHHBIN CIIEKTP,
CIIEKTP IIOI'JIOINEHUSA, KOHHOEHTPAILIMSA IIAPOB  ALIETOHA,
OIITUYECKUE XAPAKTEPUCTUKM TIIAPOB AILIETOHA, METOJ/]
JIUOOEPEHIIMAJIBHOI'O TIOIJIOLIEHUS, JBVJIYUYEBOW HE®EJO-
METPUYECKU METO/I, OLIEHKA JIJIMHBI USMEPUTEJIBHON TPACCHI,
KBAHTOBO-KACKAJIHBIE JIA3EPBI.

Obvexmom HUCCIICAOBAHUS ABIIAICTCA U3MCPUTCIIbHAA CUCTCMA IO KOHTPOJIO
KOHIOCHTPAIWUU IMAapPpOB allCTOHA B BbIABIXaCMOM BO3AYyXC.

Llenvro paboThl siBHsieTcsl pa3paboTka 3¢ (HEKTUBHOrO, IKCIUTYyaTallMOHHO
yIOOHOTO METOJa HM3MEpPEHUs KOHIICHTpAIlMW TapoB aleTOHAa B BBIIBIXacMOM
BO3/IyXE.

B nporiecce paGoThl yCTaHOBIICHA CBSI3b MEXKIY M3MEPSIEMBbIMU CUTHAJIaAMHU U
MUKPO(PU3UUESCKUMU XapaKTEPUCTUKAMU Cpebl (KOHIIEHTPAIUEH MapoB aleToHa),
NPEJIO’KEHa CXeMa pealu3aliy ABYJIy4eBOro He(eloMeTpruuecKoro MeToia s
OTIpeJIeNIeHNs] KOHIIEHTpaluu mnapoB aneToHa. [lokazana 3¢(heKTUBHOCTH JAaHHOTO
METOJa 3a CYET MCKJIOUECHHS anmnapaTypHbIX KOHCTAaHT U BIUSHHS OKPYXKaIOIIEH
cpelnbl. DTO TMO3BOJIAET MPOBOJIUTH KATUOPOBOUHBIE TOIBKO TMPU H3MEHEHHUH
u3MeputTenbHO  0as3pl.  [lomydyeHO  COOTHOIIEHHME, CBS3BIBAIOIIEE  JIJIMHY
U3MEPUTEIIBHOM TpacChl C MOTPEIIHOCTHI0 HW3MEPUTEIBHOM ammapatrypel M
napamerpamMu uccieayemon cpenbl. [IpoBeneHa oleHka IMHBI U3MEPHUTEIBHON
0a3pl A pa3IUYHBIX KOHIICHTpalMi mapoB aneroHa. [lokazaHa akTyaabHOCTh
UCIIOJIb30BAHUSI KBAaHTOBO-KACKaJHBIX JIA3€POB I OINpPEAETICHUsS KOHLEHTpPALNU
napoB ainetoHa. /laHHble HCTOYHUKH pabOTAIOT B UH(PPAKPACHOM JHAIa30HE, Tle
HaxoAsATCs Hanbosee CUJIbHBIE JUHUHU TMOIJIONICHUS MapoB areTtoHa. [losTomy
TaKWe Ja3ePhl MPECTABISIOT OOJIBIION UHTEPEC ISl TA30BOT0 aHAJIN3A.

JlanHbpie 9TOM paboOThl MOTYT OBITH HCIOJB30BAaHBI JJISi  CO3JaHUS
MOPTATUBHOM, TOYHOW alIlapaTypsbl [0 KOHTPOJIKO KOHLIEHTPALUU ITapOB alleTOHA B
BBIJIBIXa€MOM YEJIOBEKOM BO3JYyXE.



POOEPAT

A0'€m npimioMHal npanel ckiaagae 43 cTapoHKi, YKIItodae 25 BIKAPBICTAHBIX
KpBIHII 1 16 MantoHKay.

Kntouaswisi croewr: CIIEKTPACKAIILS, SMICIMHBI CITEKTP, CIIEKTP
[TATJIBIHAHHS, KAHLIDHTPALIBISI ITAPOY AILIPTOHY, AIITBIYHBIA
XAPAKTAPBICTBIKI TIAPOY AILIDTOHY, METAJl JbI®EPSHIIBISIIb-
HAT'A TIATJIBIHAHHS, IBYJIVUABBI HE®EJIAMSTPBIYACKI META]I,
AIIPDHKA  JAVXKBIHI  BBIMSIPAJIBHAL  TPACHI, KBAHTABA-
KACKAJTHbBIS JIABEPBI.

Ab'exmam pacienaBaHHs 3'syiselia BbIMspalbHas CICTAOMa Na KaHTPOIII
KaHLPHTpAIbll Mapoy alldTOHY B BbIJBIXaHbIM MaBETPHI.

Mb>maii nipanpl 3'synseniia pacmpaioyka 3¢eKThIyHara, 3KCIUTyaTallbliiHa
3py4yHara MeTajy BBIMSIPIHHS KAaHIPHTpAIbIl Mapoy aidTOHY B BBIIBIXaHBIM
MaBETPHI.

VY mparpce mpaipl YCTaHOYIIEHA CYBS3b IMaMiX BbIMSpPaHbIMI CirHaiami i
MUKpadI3igHbIMI  XapaKTapbICThIKaMi  acapoaa3s  (KaHIPHTPALBIAH  mapoy
alPTOHY), TMpanaHaBaHas CXeMa plaii3allbli JBYJIydaBoro HedemaMsarpeuackara
MeTaay JJisl BRI3HAUIHHS KaHIPHTpALbIl mapoy arpTony. [lakazana sgekThIyHacb
Jaj3eHara MeTajay 3a KOIIT BBIKJIIOYIHHS aNMapaTypHbIX KAHCTAHT 1 YIUIBIBY
HaBaKoOJbHAra acsapoij3s. [3Ta ma3Baisie NpaBOA3illh KaliOpOBauHBIA pas3ikKi
TOJIbKI TIPbI 3MEHE BBhIMSpasibHail 0a3bl. ATpbIMaHa CyaJHOCEHHE, SIKOE€ 3J1ydae
JTay>KbIHIO BBIMSpaJibHA Tpachkl 3 XIiOHACIl0O BBIMsApadbHAM amapaTypsl i
napameTrpami gociieiHara acsapoanss. [IpaBen3ena ampHka gaykKbIHI BRIMSIpaIbHAN
0a3pl 11 PO3HBIX KaHIPHTpAIpli mapoy arpToHy. I[lakasaHa akTyanabHACIb
BBIKAPBHICTAHHS KBAaHTAaBa-KaCKaJHBIX Ja3epay g BbIZHAYDHHS KAHIDHTPAIbI
napoy amdToHy. Jlaa3eHblsd KPBIHIIBI MpaIyiolb y iHGPaYbIPBOHBIM JIBIAIIA30HE,
713€¢ 3HAXOJ3SIIa HAMOOIBII MOIHBIS JIiHIl TATJIBIHAHHS Tapoy arpToHy. Tamy
TaKisl JJa3ephl YAYIISIONb BUTIKYIO I[IKaBacIb JUIsl Ta3aBara aHaizy.

Jan3enbiss TATaif mpaibl MOTYIh OBIIIb BBIKAPBICTAHBI [JISI CTBApIHHS
napTaTblyHal, MaKkiagHai anapaTypsl Ma KaHTPOJl KaHIPHTPAIbI Mapoy amdTOHY
¥ BBIJIBIXaHBIM YaJIaBeKaM IMaBETPHI.



ABSTRACT

The volume of the thesis is 43 pages, includes 25 used sources and 16
drawings.

Keywords: SPECTROSCOPY, EMISSION SPECTRUM, ABSORPTION
SPECTRUM, CONCENTRATION OF VAPORS OF ACETONE, THE OPTICAL
CHARACTERISTICS OF ACETONE VAPOR, THE DIFFERENTIAL
ABSORPTION TECHNIQUE, TWO-BEAM NEPHELOMETRIC METHOD,
THE MEASURING SYSTEM, THE EVALUATION LENGTH MEASURING
ALIGNMENT, QUANTUM-CASCADE LASERS.

The object of the study is a measuring system to control the concentration of
acetone vapor in the exhaled air.

The aim of the work is to develop an effective, operationally convenient
method for measuring the concentration of acetone vapor in the exhaled air.

In the course of work, the connection between the measured signals and the
microphysical characteristics of the medium (acetone vapor concentration) is
established, a scheme for the implementation of a two-beam nephelometric method
for determining the acetone vapor concentration is proposed. The efficiency of this
method due to the exclusion of hardware constants and the influence of the
environment is shown. This allows calibration only when the measuring base is
changed. The relation connecting the length of the measuring trace with the error
of measuring equipment and parameters of the medium under study is obtained.
The length of the measuring base for different concentrations of acetone vapor was
estimated. The relevance of the use of quantum-cascade lasers to determine the
concentration of acetone vapor is shown. These sources operate in the infrared
range, where the strongest absorption lines of acetone vapor are located. Therefore,
such lasers are of great interest for gas analysis.

The data of this work can be used to create a portable, accurate equipment to
control the concentration of acetone vapor in the air exhaled by man.



