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PE®EPAT

Junnomuas pa6ota 45 c., 11 puc., 3 Tadmn., 15 uCTOUHHUKOB.

OIIEHKA KAUYECTBA BO3JIYIIIHOM CPEJIbI I'. FOPMICOBA IIPU
[MOMOIIN JINXEHONHIANKAIIIN

OO0beKT ucciaeaoBaHNusl: JTUXCHOOMOTA . boprcoBa Kak HHIUKATOP COCTOSTHUS
BO3AYIIHOMN Cpebl.

Ieanr MccaenoBaHuMsi: OIICHKA YPOBHS 3arpsA3HCHHUS BO3AYITHOW CpEabl T.
BopucoBa METOIOM JTMXEHOWHAWKAIIMA W BBISBICHUE OCHOBHBIX 3aKOHOMEPHOCTCH
NIPOCTPAHCTBEHHOTO PACTIPECIICHUS 3arPsI3HCHUS.

MeToabl MCCAET0BAHUSI: CTAaHJIAPTHBIC METOMABI JTMXCHOUHAMKAIIUU: OIEHKY
BUJIOBOTO Pa3HOOOpa3us, BCTPEUAEMOCTH M MPOCKTHBHOTO MOKPBITHS JIUIIIAWHUKOB,
pacdet HHJIEKCOB YuCTOTHI aTMOochepsl (IAQ), mpuMEHEHUE TITIKa YyBCTBUTEILHOCTH
JUIIAWHWKOB K 3arps3HeHuto. Jlims o0paOoTKM pe3ynbTaTOB  HCIHOJIB3YHOTCS
cratuctruueckue Meroapl u ['MC-texHomormm mnpu KaprorpadMpoBaHUU  30H
3arps3HCHHUS.

PesynpTaThl WCCliemOBaHWSA TOKa3ajdd, 4YTO Haubosee 3arpsS3HCHHBIMHU
TEPPUTOPHUSIMH  SIBJISIFOTCS TIPOMBIIINICHHAs] 30Ha Ha CEBEPO-BOCTOKE TOpoJia U
Y4acCTKH BJIOJIb OCHOBHBIX aBTOMAarucTpaieil, rie 3aduKCUpOBaHbl MUHUMAJbHBIE
3HaueHus uHAekca 4ucToThl atMocdepsl (IAQ) m kpaitHe OenHBIN BUAOBON COCTaB
AMXEeHOOMoThl. B a3THX pailoHax mpeoOsagaloT BBHICOKOTOJIEPAHTHBIE HAKUITHBIE
(GopMbI JUINIAHHUKOB, Takke Kak Lecanora conizaeoideS, 4Tto CBUAETENBCTBYET O
CUWJIBHOM 3arpsi3HEHUH BO3AyXa JUOKCHIOM CEPBI U TSKEIBIMU METaJUIAMH.

B kunbix palioHax ropoja COCTOSSHME BO3IYIIHOM Cpellbl OLICHUBACTCS Kak
YMEPEHHO 3arps3HEHHOE, O YeM FOBOPUT MPHUCYTCTBUE JHCTOBAaThIX BUI0B (Parmelia
sulcata, Hypogymnia physodes) ¢ npoektuBubsiM mokpbiTHEM 10 30—45%. Haunbomnee
OyrarompusiTHas dKOJIOrHYecKas 0OCTaHOBKA HAOJI0/IaeTCsl B PEKPEAIMOHHBIX 30HAX,
I7I€ COXPAaHUIUCh YCTOMYMBBIC JUIIAMHUKOBBIE COOOIIECTBA C yYaCTUEM KYCTHUCTBIX
dopm (Usnea spp., Evernia prunastri). [Toiy4eHHbIC TaHHBIE XOPOIIIO COTIACYIOTCS C
pe3yibTaTaMmu WHCTPYMEHTAILHOTO MOHHUTOPHHTA, 9TO MOATBEPIKIACT
JIOCTOBEPHOCTh  JINXCHOMHAMKAIIMA KaK METO/Ja OICHKH JIOJTOBPEMEHHOTO
BO3JICMCTBUS 3arpsI3HEHUS.

XVMHUYECKHA aHajdN3 TAJJIOMOB IIOKa3aJ TMOBBIMICHHBIE KOHIICHTPAIIUU
CBUHIIA, KaAMHUS ¥ I1MHKA BOJM3M TPOMBINUICHHBIX TPEANPUATANA, a TaKKe
HAKOIUICHHE HUTPOPUIBHBIX COCTMHEHHWHA BJOJb TPAHCIIOPTHBIX MarucTpaiei. IT1o
CBUJIETENIBCTBYET O KOMILIEKCHOM XapakTepe 3arps3HeHUs TOPOACKON cpeapl |
MOATBEPXKAACT HEOOXOAMMOCTh TMPUMEHEHUS JIMXCHOMHAWKAIMA B COYETAHUU C
WHCTPYMEHTAIHLHBIMU METOJIAMUA KOHTPOJIS.



PODEPAT

Jpimiomuas npara 45 c., 11 man., 3 ta6n., 15 naBenak.

AIIPHKA SKACII ITABETPAHAN ACSPOJ/I351 I'. BAPLICABA IIPbI
JNAITAMO3E JIMXEHONHANKALIMN

AO'ekT pnaciaegaBaHHsi: JuxeHoOuWoTa T. bapeicaBa sK IHJBIKATap CTaHy
IaBeTpaHau acsapoia3s.

MbTa nacjieiaBaHHs: alPHKA Y3pOYHIO 3a0pyKBaHHS MaBeTpaHail acsipoii3s
r bapeicaBa MeTajamM JTUXEHOMHIMKALIMU 1 BBISYJIIEHHE aCHOYHBIX 3aKaHAMEpPHACLSY
npacTtopaBara pa3MepKaBaHHS 3a0pyI>KBaHHS.

MeTaabl AacielaBaHHS: CTAaHAAPTHBIS METa/Abl JMXCHOWHJUKAIUU: AlPHKY
BIJJaBOTa pa3HacTaiHacIll, BCTPEUAEMOCT! 1 MpaeKThIyHAara Makpbllls JilIaiHIKay,
pasnik iHAdKcay ubiciidi atMachepsl (IAQ), mpeIMAHEHHE KAl aadyBaJIbHACI
mimaiHikay na 3a0py/mkBaHHsA. J{is  amparoyki BBIHIKAY BBIKAPHICTOYBAIOIIA
cTaThICTBIUHBIS MeTaibl 1 ['TC-TaxHamorii npel kaprarpadaBaHHs 30H 3a0pyPKBaHHS.

BriHiki macnenaBaHHs makasaii, IITO HAaWOONbII 3a0pyHKaHbIMI TIPBITOPBISIMI
3'SYISIONIA MMPaMbICIIOBas 30Ha Ha MayHOUHBIM YCXOJ3€ Topajaa 1 YyYacTki Y3I0yxK
ACHOYHBIX ayTamaricTpaisy, a3e 3adikcaBaHbll MIHIMAJIBHBIS 3HAYIHHI 1HADIKCA
ypiciHi atMachepsl (IAQ) 1 BenbMi OeTHBI BiIaBbl CKJIAJl JUXCHOOUOTHI. Y TATHIX
paéHax mepaBakarollb BRICOKOTOJIEPAHTHBIE HAKUITHBIE (hOPMBI JIIIIAHHIKAY, TaKis K
Lecanora conizaeoides, mTo cBemublllb a0 MOIHBIM 3a0py/)KBaHHI IaBeTpa
JBISIKCI/IaM CepBI 1 ISHDKKIMI MeTanami.

Y KpUIBIX paéHax ropaja CTaH TaBeTpaHall acsApoai3sl amdHbBacIIa SIK
yMepaHa 3a0py/pkaHae, mpa IITO Kaka MPBICYTHACIb JIMCTOBATHIX Bimay (Parmelia
sulcata, Hypogymnia physodes) 3 npaekteiyHbIM makpbIiiém aa 30-45%. Haitbombi
CIpBISUIPHAE JKaJlariyHae CTaHOBINIYA Ha3ipaela Y pIKpIAIbIfHBIX 30HAX, 3¢
3axaBallics YCTOMIIBBIS JIMIAWHIKABBIS CYIOJIBHACII 3 yA3e]aM KYCIICTBIX Gopmay
(Usnea spp., Evernia prunastri). AtpeiManbis Jaa3eHbls AoOpa aaaBsaarolb 3
BBIHIKAM1 1HCTpyMEHTaJbHara MaHITOPBIHTY, INTO TAlBIp/Kae JaKiIaTHACIb
JTUXCHOWHIUKAIIMH SIK METay allPHKI ToyradacoBara y3a3esiHHs 3a0py/IKBaHHS.

XiMIUHBI aHaNI3 Ta/NIOMOB TlaKa3ay TAaBBIIIAHBIA KAHIPHTPAIbIl CBIHILY,
KaJIMIfO 1 IBIHKY Ta0JTi3y MPaMbICIOBBIX MPAIIPHIEMCTBAY, a TAKCaMa Ha3alaliBaHHE
HUTPODWIBHBIX 3IYUIHHSY Y310YK TpAaHCIAPTHBIX MaricTpansy. ['aTa cBequsib ad
KOMITJIEKCHBIM XapaKTaphl 3a0py/KBaHHS TapajJcKora acsapoja3s 1 ManBsIpKae
HeaOXoaHACIh MMPBIMSIHEHHS TUXCHOUHIUKAINY ¥ CHIATYY2HHI 3 THCTPYMEHTAIbHBIMI
MeTazaMi KaHTPOJIIO.



ABSTRACT

The amount of work is 45 pages. The work includes 11 drawings, 3 tables and
15 sources.

ASSESSMENT OF AIR QUALITY IN BORISOV CITY BY MEANS OF
LICHENOINDICATION.
The object of the study:Lichen biota of Borisov as an indicator of air quality.

The aim of this work: to assess the level of air pollution in Borisov using
lichen indication and identify the main patterns of spatial distribution of pollution.

Method of work: standard lichen indication methods: assessment of species
diversity, frequency, and projective cover of lichens, calculation of the Index of
Atmospheric Purity (IAP), application of lichen sensitivity scales to pollution.
Statistical methods and GIS technologies are used for data processing and mapping of
pollution zones.

The most polluted areas are the industrial zone in the northeast of the city and
sections along major highways, where the minimum values of the Index of
Atmospheric Purity (IAP) and extremely poor species composition of lichen biota
were recorded. Highly tolerant crustose lichen forms, such as Lecanora conizaeoides,
predominate in these areas, indicating severe air pollution with sulfur dioxide and
heavy metals.

In residential areas, the state of the air environment is assessed as moderately
polluted, as evidenced by the presence of foliose species (Parmelia sulcata,
Hypogymnia physodes) with a projective cover of up to 30-45%. The most favorable
ecological situation is observed in recreational areas, where stable lichen
communities with the participation of fruticose forms (Usnea spp., Evernia prunastri)
have been preserved. The data obtained are in good agreement with the results of
instrumental monitoring, which confirms the reliability of lichen indication as a
method for assessing the long-term impact of pollution.

Chemical analysis of thalli showed increased concentrations of lead, cadmium,
and zinc near industrial enterprises, as well as the accumulation of nitrophilic
compounds along transport routes. This indicates the complex nature of urban
pollution and confirms the need to use lichen indication in combination with
instrumental control methods.
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