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Marucrepckas qucceprauus: 73 ctpaHunbl, 12 pucyHKOB, 54 HCTOYHUKOB.
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Obvexm uccnedosanus: METOJ peIIeHUs Oo0paTHOM 3adadyvl a’po30JILHOTO
CBETOpacCessHMs Ha pabdouyux [UIMHAX BOJH JUAapa C  HCIOJb30BaHUEM
NPEIBAPUTEIBLHO TOCTPOCHHBIX PErPECCHOHHBIX COOTHOIICHWH W  YHCICHHBIX
JIITOPUTMOB, BKJIFOUAIOIIUX ITapaMETPU3AIIUI0 PACTIPEICIICHNS YaCTHI] TI0 pa3Mepam H
PETYISPU3ALUIO PEIICHUSI.

Llenv pabomei: mpoBecTH BEpUPUKALNUIO HA MOJEIBbHBIX a’POAMCIEPCHBIX
Cpelax C M3BECTHBIMH OINTHYECKUMH XapaKTEPUCTUKAMH, Ha JKCIIEPUMEHTAJIbHBIX
pe3ysibTaTax METOAOB OINpEAeNeHUs] KaJuOpOBOYHBIX KOHCTAaHT MpH 00paboTke
JUIapHBIX CUTHAJIOB Ha pabOYMX JJIMHAX BOJH JUAApa.

B xome BeImonmHEHWS MaHHOHW pabOTBHl OBUIO OIpeneieHo, 4YTo Ha 0ase
CYIIECTBYIOINX NHAApHBIX cucteM ¢ Nd:YAG®'-mazepoM B KkadecTBe HCTOUYHHKA
U3TYYCHHUS] MOKHO TOJIYYaTh JIOCTATOYHBIE ISl MPAKTUYCCKUX MPUMEHEHUH OIEHKH
00BEMHON KOHIIEHTPAIUU M CIIEKTPA Pa3MEPOB MEIKOIUCIIEPCHBIX YaCTHUIL a3PO30JIsl.
Hns 3¢dexTuBHOTO ompeeiacHuss 00bEeMHON KOHIIGHTpAIlUH TI'PyOOAUCIIEPCHBIX
YacTUI[ W TApaMeTPOB HX pacIpeaelieHHs 10 pa3MepaM HEOOXOIUMBI MOITHBIC
Ja3epHbIE UCTOYHHUKHU C JUTMHOM BOJIHBI M3JIYYCHUS, CPABHUMOM C pa3MepaMu TaKUX
qacTull. Pe3ynapTaThl ompeneneHus MHUKPO(U3HUYECKUX MapaMeTpoB a’po30Jis W3
HKCIIEPUMEHTATBHBIX JIMJIAPHBIX CHUTHAJIOB pa3paOOTaHHBIM aJTOPUTMOM BIIOJHE
COTJIacylOTCsl ¢ ero MHGOPMAIMOHHBIMU BO3MOXKHOCTSIMH, MPOAHATU3UPOBAHHBIMU
TEOPETUYECKU, W TOKA3bIBAIOT, YTO OIPEICICHHE MPOCTPAHCTBEHHOTO Mpoduis
MEJKOAUCTIEPCHON  (pakiMu  a’po30Jisl  MOKHO TMPOBOAWUTH, HE TMPHUBIICKas
BCIIOMOTATEIbHBIE PATUOMETPUUECKUE U3MEPEHUSI.
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Ab6'exm OacnedasanHs. MeTaj pAIIdHHSA 3BapOTHAll 3ajaybl a’pa3oJibHara
CBETOpACCESAHMs] Ha TPALOYHBIX JayKbIHAX XBalb JiiJlapa 3 BbIKAPbICTAHHEM
nansipaiHe nalynaBaHbIX ParpaciiiHas cyagHOCIH 1 JIIKaBbIX ajirapeiTMay, sKis
YKIII0Yalolb NapaMeTpbli3alibli pa3MepKaBaHHS Yaclill Ma rnaMepax 1 paryssipbl3alibli
paIIdHHS.

Mbsma pabomuwr: TlpaBecti BepbliKambll0o Ha MaJRIbHBIX a3pPOAUCIIEPCHBIX
acsApOAM3SIX 3 BSJAOMBIMI aNTBHIYHBIMI XapaKTapbICTBIKaMi, Ha JKCIEPHIMEHTAIBHBIX
BBIHIKaX METa/ay BhI3HAUAHHS KaliOpoBauHae KAHCTAHT MPbI amparioyIlbl JUIapHBIX
CirHaJjlay Ha MPaloOYHbBIX AAYKBIHIX XBalb JiJapa.

VY xoz3e BeIKaHaHHS Jlaf3eHail paboThl ObLTO BEI3HAYAHA, IITO HAa 0a3¢ iICHYFOYbIX
mupapHeIX cictam 3 Nd: YAG®* -nazepom ¥ skacIii KpbIHiIbl BRITPaMEHbBAHHS, MOKHA
aTpBIMJIIBAIlh JACTATKOBBIS ISl TIPAKTHIKI alPHKI a0'€MHaAl KaHIPHTpAIbIl 1 CIEKTPY
namepay MEIKOMICIIEPCHOr0 Yacmil al’pas3ons. Jlias aQekTeiyHara BbI3ZHAUIHHS
a0'€éMHal KaHIPHTPAIIBI1 TPYOOIUCIIEPCHBIX YACIII 1 MapaMeTpay iX pa3MepKaBaHHsI T1a
nmaMepax HeaOXOJHBISI MAaryTHBIS JIa3epHBIS KPBIHIIBI 3 JayKbIHEH  XBasi
BbIIIpAaMEHbBAHHS, TapayHajdbHal 3 TaMmepami Takix dvaciin. BbIHIKI BBI3HAYIHHS
MUKpPOQHU3UUECKHX TMapaMmerpay a’pa3oiisi ca AKCIEPBIMEHTAIBHBIX JTHIAPHBIX
CirHayay pacrpaliaBaHbIM aJlrapbITMaM IaJIKaM aJIMmaBsIaro1b 3 ATo iH(papMallbIHHbIM1
MardeIMacIpiMi, IpaaHajli3aBamb TIapIThIYHA, 1 MaKa3BaloIllb, INTO BBI3HAYDHHE
mpacTtopaBara npog 0 MEITKOAICTIEPCHOTO (paKIlbli a3pa3ois MOKHA MPABO31Ib, HE
MPBIIATBAIOYBI JATTAMOKHBIS PaJIbIEMETPBIYHBIX BRIMSPIHHS.
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Object of research: a method for solving the inverse problem of aerosol light
scattering at the working wavelengths of the lidar using previously constructed
regression relations and numerical algorithms, including the parameterization of the
particle size distribution and the regularization of the solution.

Aim of work: Verify on model aerodispersed media with known optical
characteristics, on the experimental results of methods for determining calibration
constants when processing lidar signals at working lidar wavelengths.

In the course of this work, the above results showed that, on the basis of existing
lidar systems with an Nd: YAG3* laser as a radiation source, it is possible to obtain
estimates of the volume concentration and size spectrum of fine aerosol particles
sufficient for practice. To effectively determine the volume concentration of coarse
particles and the parameters of their size distribution, powerful laser sources with a
radiation wavelength comparable to the size of such particles are required. The results
of determining the microphysical parameters of aerosol from experimental lidar signals
by the developed algorithm are in full agreement with its informational capabilities,
analyzed theoretically, and show that the determination of the spatial profile of the
finely dispersed aerosol fraction can be carried out without involving auxiliary
radiometric measurements.



