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AHAJII3 TA OHIHKA PIBHSA 3ABPYJIHEHHS
ATMOC®EPHOI'O ITIOBITPA M. XAPKIB

Mera. AHaii3 Ta OLiHKa cTaHy aTtMoc(hepHOro HoBiTps M. XapkiB 3a mepioxg 2010-2015 p.p. Ha ocHOBI xa-
HUX MIOPIYHHUX CIIOCTEPEKEHb 3a 3a0pyIHEHHSAM HOBITPsTHOTO Oaceitny. MeToau. TeopeTHdHuUil aHai3 Ta CHHTE3.
PesyabTaTH. 3OiiiCHEHO OLIHKY €KOJIOTIYHOTO CTaHy atMoc(epHoro moBiTps B M XapkiB. Ha miacrasi aHamizy
Pe3yIbTATIB CIIOCTEPEKEHb XapKiBCBKOTO PEriOHANBHOTO IIEHTPY 3 TiAPOMETEOopoJIorii JOCIHiIKeHa AWHAMIKa
3MiHH piBHSA 3a0pymHEHHsS aTMocdepHOro moBiTps mpoTsrom 2010-2015 pp. BusHaueHo mepernik OCHOBHHX 3a-
OpyIHIOIOYHX pedoBUH ((opMalbAeris, T, BYTJICII0 OKCHA, caXka, ()eHOI, a30Ty IBOOKHC) i BHECOK KOXHOI 3
HUX JIO 3arajibHOTO PiBHS 3a0pyAHEeHHs aTMochepu. 3aiCHEHO MOPIBHAJIBHUI aHai3 piBHS 3a0pYyAHEHHS aTMOC-
(hepHOTO MOBITPS B Pi3HUX palioHax micta. BucHOBKM. SIKicTh aTMOC(EPHOro MOBITPS B MICTI 3a MIKAJIOK 1HICK-
CiB 3a0pyHEHHsI BiIOBIAe OLIHII «ci1adko 3a0pyaHeHui». MakcumanbHo 3a0pyHeHe nositps y llleBuenkis-
ChbKOMY paiioHy M. XapkoBa. J{J1s HONIMIIeHHs SIKOCTI aTMOC(EPHOro MOBITPsl B MICTi IPIOPUTETHUMH CJIiJl BBa-
JKaTH KOMIUIEKC 3aXOJiB IIONO 3HIDKCHHS BUKUJIB BiJI aBTOTPAHCIIOPTY, SIK OCHOBHOTO JpKepesa 3a0pyAHEHHs
aTMocdepHu.

Kuro4uoBi ci1oBa: atMocdepHe MOBITps, piBEeHb 3a0pyIHEHHS, iHACKC 3a0pyIHEHHS aTMOCc(epr, KOHIICHTpa-
1is 3a0pYIHIOI0YO0] PEUYOBHHH, M. XapKiB

Beketov V., Yevtukhova G., Lomakina O.

O. M. Beketov National University of Urban Economy in Kharkiv

ANALYSIS AND ASSESSMENT OF THE AIR POLLUTION LEVEL OF KHARKIV

Purpose. Analysis and assessment of the Kharkov atmospheric air in the period 2010-2015 based on annual
observations of air pollution. Methods. Theoretical analysis and synthesis. Results. The estimation of the
ecological state of atmospheric air in the city of Kharkiv. Based on the analysis of the results of observations of
the Kharkiv Regional Center for Hydrometeorology investigated the dynamics of changes in air pollution levels
during the 2010-2015 gg. The list of main pollutants (formaldehyde, dust, carbon monoxide, soot, phenol, nitrogen
dioxide) and the contribution of each of them in the general level of air pollution. The comparative analysis of the
level of air pollution in different parts of the city. Conclusions. Air quality in a scale pollution index meets the
evaluation "slightly polluted”. Maximum air pollution in the Shevchenko district, Kharkov. To improve air quality
in the priority should be regarded as a set of measures to reduce emissions from road transport as a major source of
air pollution.

Keywords: atmospheric air pollution level, air pollution index, concentration of a pollutant, Kharkiv
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Xapbko6cKull HAYUOHAIbHLLIL YHUSEpcUmem 2opoockozo xosaticmea umenu A. H. bexemosa,

AHAJIN3 1 OHEHKA YPOBHS 3ATPABHEHUA ATMOC®EPHOT'O BO3AYXA I'. XAPBKOB

Heab. AHaM3 U OlleHKA COCTOSIHUS aTMOC(EPHOTO Bo3ayxa I. XapbkoB B epuoa 2010-2015 r.r. Ha ocHOBE
JIAHHBIX ©KETOHBIX HAOIIOJCHMI 3a 3arpsi3HeHrneM BO3AyIIHOro Oacceitna. Metoabl. TeopeTudeckuit aHamms u
cuHTe3. PesyabTarpl. OCyliecTBiIeHa OLEHKA SKOJIOTHYECKOT0 COCTOSIHUS aTMOC(EpHOTo BO3/lyXa B I. XapbKOB.
Ha ocHoBaHuM aHanmm3a pe3yibTaToB HAOMIOJCHHH XapbKOBCKOI'O PETHOHAIBHOIO LEHTPa IO THAPOMETEOPOIIO-
TMHY UCCiIeZ0oBaHa AMHAMUKA M3MEHEHUS YPOBHS 3arpsisHeHus atMocdepHoro Bo3yxa Ha npotsbkennu 2010-2015
rr. OnpeseneH nepeyeHb OCHOBHBIX 3arps3HSIONMX BellecTs ((hopMaibaeru, IbUIb, Yyriiepoa OKUCh, caxa, (e-
HOJI, a30Ta JIBYOKHCh) M BKJIAJ KQXJ0H U3 HUX B OOLIMI ypOBEHb 3arpsisHeHust arMmocgepsl. OCyIIecTBIEH CpaB-
HUTEIHHBIN aHaJIU3 YPOBHS 3arps3HEHM aTMOC(EpPHOTO BO3/AyXa B Pa3IMYHBIX palioHax ropoaa. BeiBoasl. Kage-
CTBO aTMOC(EpHOTO BO3IyXa B rOpOe MO MIKajie MHICKCOB 3arpsi3HEHHS COOTBETCTBYET OIEHKE «CJlabo 3arpsi-
HeH». MakcuManbHO 3arpsi3HeHHbIH Bo3ayxX B llleBueHKOBCKOM paiioHe I. XapbkoBa. [Ijisl yinydllleHus: KayecTBa
aTMOC(EepHOTO BO3IyXa B TOPOJIE€ MPUOPUTETHBIMH CIEAYET CYUTATh KOMIUIEKC MEPOIIPHUATHI IO CHUKEHUIO BBI-
OpOCOB OT aBTOTPAHCIIOPTA, KAK OCHOBHOTO HCTOYHHKA 3aTPSA3HEHHS aTMOC(EPHI.

KnaroueBble cjioBa: atMoc(epHBIi BO3IyX, YPOBEHb 3arpsI3HEHUS, HHICKC 3arpA3HEHHs aTMOC(epbl, KOHIIe-
HTpal¥sl 3arPA3HAIONIETO BELIECTBA, I'. XapbKOB
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3MEHIICHHS] aHTPOIIOTEHHOTO 3aBaHTa-
JKEHHs1 Ha aTtMoc(epHe TOBITps B YKpaiHi B
OCTaHHI POKH € HACTIIKOM CKOPOYEHHsI 00CsTiB
MIPOMUCIIOBOTO BHPOOHHIITBA Y BCiX pErioHax
kpainu. [lo XapkiBcbkiii 00macTi JeTanbHUIN
aHaJi3 AMHAMIKH BUKHIIB 3a0pyAHIOIOUHX pe-
YOBWH, BHKOHaHHWH B poOotax [1,2 | mokasye
pi3Ke 3HIKEHHS BUKUAIB B mepiox 1990-2000
POKH 1 MeHII 3Ha4Hi 3MiHM BUKUAIB B 2009 —
2013 pokax 3 TEHICHIIIE€I0 H0 30iNBIICHHS 3a
paxyHOK BUKHIIB BiJl CTaI[iOHapHUX [DKEpell.
Bukuan Bin mepecyBHHX JpKeped Mo obiacTi
nociiioBHo 3HKyBanucs B 2005 — 2013 pokax
(3a BuasATKOM 2009 poky). ¥ 2013 pomi B 0oOna-
CTI Ha YaCTKy CTAI[lOHAPHUX JKEPEes MpuIaaa-
710 64% Big 3araJbHUX BUKHIB, YaCTKAa aBTOT-
paHcnopty craHoBuia 32%.

AHani3 CTPyKTYpH BHKHIIB 3a0pyAHIOIO-
YUX PEUOBHH B aTtMocepy micta Xapkosa Mo-
kazye [3], mo BUKHIM BiJ aBTOTPAHCIIOPTY
CTaHOBIIATH NOHAA 90% Bix 3arajbHOI KiJIBKOC-
Ti BUKHIB. BUKHMIU Bifl CTalliOHAPHUX PKEPEI

Bcmyn

B mepiox 1998 — 2007 pokm CKOPOTHIHCS
OB HIX B 5 pa3iB, a BiJ MepeCyBHHUX JKepel
30imbpIIMIHCS Matke Ha 62% (y 2006 porri).

PiBenp 3a0pyaHeHHS aTMOC(HEPHOTO II0-
BiTpsa MicTa Xapkosa B nepiog 1990-2007 poku
MOCITIOBHO 3HM)KYBABCSA, IPO LIO CBIYUTH AH-
HaMmiKa IHIEKCIB 3a0pyIHEHHS I[LOTO IEPiOoAy.
Haii6inpin pizke 3HIDKEHHS 1HAEKCY CIIOCTepi-
rasocst mpotsrom 1990 — 1997 pokis (11,26 —
5,7), y 2007 pomi inaexc 3a0pyIqHEHHS IODiB-
HroBas 5,03.

3a nanumu LlentpanbHoi reodizudnoi 00-
cepBaropii MiHicTepcTBa HaI3BUYAHUX CHUTYa-
it y 2011 pori micto XapkiB B peUTHHTY Haii-
OibII 3a0pyIHEHUX MICT YKpaiHU pO3TalloBaHe
Ha 42 Mici 3 iHIeKcOM 3a0pyaHeHHs 3,6 — HH-
3bKHIi piBeHb 3a0pyaHEHHS MOBITPs [3].

Merto10 podoTH € aHaJi3 Ta OIiHKA CTa-
HY aTMOC(EpHOTO MOBITPS M. XapKiB 3a Mepiof
2010-2015 p.p. HA OCHOBiI AaHWX MIOPIYHUX
CTIIOCTEPEXKEHb 3a 3a0pYAHEHHSM IOBITPSHOTO
Oaceiiny.

Memoou oocnioxcens

O0’ekT Ta BuUXiAHI MaTepiajqm nocJi-
nxeHb., O0’€KTOM JOCIHIDKCHHS € aTMOC(hepHe
noBiTpss M. XapkiB. B sKOCTI BUXiTHUX JaHUX
JIOCIIDKEHHST BHKOPHCTOBYBAIHCS MaTepiain
JlenaptaMeHTy €KOJIOrii Ta MPUPOJHUX Pecyp-
ciB XapkiBchKoi 00acHo1 Jlep:kaBHOT ajaMiHic-
Tpamii - JlomoBiAi mpo cTaH HaBKOJMIIHBOTO
MIPUPOJTHOTO CePeIOBUINa XapKiBChKOI 00IacTi,
Exonoriuni macnopra XapkiBcbKoi 00JacTi 3a
2012 - 2015poxkmn.

Metoau anajizy. Ouinka piBHS 3a0pya-
HEHHSI aTMOCc(epHOTO MOBITPS M. XapKiB BHKO-
HaHa 3a pe3yJIbTaTaMH CIIOCTEPEKEHb Ha CTalli-
oHapHux nocrax XI'ML{ 3 BUKOpHCTaHHAM iH-
JIEKCY 3a0pyqHEHHs aTMOocepr OKpeMo J0-
mimkoro |; (I3A) Ta KOMIUIEKCHOTO iHAEKCY
3ab6pynnenHss I, (KI3A):

L=()" @
TJK,,

JI¢ ¢; — KOHCTaHTa, sIKa Ma€ 3Ha4YeHHs 3a-
JISKHO BiJ| KJIacy HeOe3NeKH pedyoBHHU: |KII. —
1,7; 2kn. — 1,3; 3xi. — 1,0; 4xa. — 0,9. 11s xoHC-
TaHTa J03BOJISIE MPHU3BECTH CTYIIHb MIKIITABO-
CTi 1-TOI PEYOBHMHHU JI0 CTYIEHIO IIKITMBOCTI
TIIOKCUITY CIpKH;
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g; — ocepeaHeHa 3a 4acoM (Micsib abo

piK), po3paxoBaHa JUIs MiCTa KOHIIEHTpAIs i-
TOI JOMIIIKH, MF/M3;

I'JIK.y, — cepenHbo000OBa TPaHUYHO-
JIOMYCTHMa KOHIICHTpAIlis, Mr/Me.

i BUKOPHCTOBYETBCS JUISl XapaKTePHCTH-
KU BKJIaJy OKPEMHX JOMIIIOK B 3araJbHHUM pi-
BeHb 3a0pyJHEHHS 1 JJIsl TIOPIBHSHHS CTYIICHS
3a0pyTHEeHHs aTMOC(epH Pi3HUMHU PEUOBHHAMH.

KomruiekcHuit iHgekc 3a0pyaHEHHsS aT-

Mocdepu:
=21 @
i=1

Jie N — KUIbKICTh PEYOBUH, 32 SIKHMH PO-
3paxoBYEThHCS 1HJIEKC 3a0pyTHEHHS.

Jy1st OpiBHSUTBHOT OIIIHKM PiBHS 3a0py/I-
HeHHS aTMoc(epH pI3HUX HACENEHHX ITyHKTIB
BUKOPHCTOBYIOTH I, sikuii BpaxoBye li m’ThOX
NEPUIMX PEYOBHH, IO KOHTPOJIOIOTHCS, 1 Ma-
I0Th HalO1JIbIIIE 3HAYCHHS:

g:ig
i=1

KpuTtepii omiHKU piBHS 3a0pyAHEHHS 3a
IsHaBeneHo y Ta0mmi 1.
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Taoauna 1

Kpurepii oninku piBHs 3a0pyAHeHHs NOBITPS

I,

PiBenb 3a0pynHeHHst

<25

grcra atMmocepa

25-75

ciabko 3a0pyJHEeHHH

76-125

3a0pyIHCHUHA

12,6 - 22,5

CHJIHO 3a0pyaHEHHUN

22,6 —52,5

BHCOKO 3a0pyTHCHHN

>52,5

eKCTpeManbHe 3a0pyTHeHIH

Pezynomamu 0ocnidicens ma ix ananiz

JuHamika cymMapHUX BHKHIIB 3a0pyn-
HIOIOUMX PEYOBUH 0 XapKiBChKiif 0071acTi, sika
npencranieHa Ha puc. 1 [5 — 7], cBiqunuth mipo
3poctanHsi BukuaiB B miepion 3 2010 mo 2013
pik Ta 3HWKeHHA B 2014 p. mo piBus 2010 p.
[Tpu oMy 0OCST BUKHIIB 3a0pyTHIOIOUUX pe-
YOBUH BiJl TIEpECYBHHX JKEpen 1o o0iacTi Ha
nepion 2010-2014 p.p. 3au3uBcs Ha 13% (Bin-
moBigHo 129,469 — 112,60 TuC. T), Big cTamio-
HapHUX Jkepen — Ha 28,4% (BimmoBimHO
210,267 — 150,501 tuc. T).

ITo m. XapkoBy [8 — 10] makcumMy™m BH-
KHJIIB BiJ| CTAI[IOHAPHHUX JDKEpEN MPHIIaJae Ha
2012 p. (5,275 1. 1.), MmiHiMyM — Ha 2014 p.
(4,45 1. 1.). 3HmKeHHs 00cATIB BUKUAIB y 2014
p. craHoBUTh 15,6% (BiTHOCHO MakCHUMyMY) i
8,8% BimHOCHO 2010 p.

CepenHbOpPiUHI  KOHIEHTpAIlii 3abpyn-
HIOIOUWX PEYOBHH B aTrMoc(epHOMYy TOBITpi
XapkoBa B mepioxg 2010 — 2015 pp. [8 — 10]
MpeJICTaBICHI B Tabuuii 2. AHaji3 JaHuX Tao-
JMI 2 MOKa3ye BiACYTHICTh TIEPEBUILCHD PiBHS
1 TAK. ¥V mepmry n'stipky OCHOBHHX 3a0pyi-
HIOBauiB BXOJITh HACTYIHI JOMIIIKH: (hopma-
JBJETIN, MW, TBOOKUC a30Ty, (eHon (caxa),
OKCHJI BYTJICIIO.

Iamekcn 3abpynHeHHs atMocdepu i
KOXKHOI JIOMIIIIKH, SKI po3paxoBaHi 3a (opmy-
noro 1, mpencraeneHi Ha puc. 3 i 4 B mepiof
2010-2015pp. He nepeBumIytoTh 3HaueHb 0,8 3a
BUHATKOM (opmanpaeriny. [liis ocraHHbOro
BennunHa |; B 2010-2011pp. nocsirana makcu-
ManebHuX BeamunH — 0,95 1 0,97 BignoBigHO.
MiHimManbHUR 1 cTabiIbHO HU3BKUII BHECOK B
3abpynaenns (Ii =0,13 — 0,16) y po3risiHyTHi
Mepio] MPUMAaIaB Ha YaCTKY AIOKCHITY CIPKH.
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Puc. 1 — Buxuau B atmocdepy 3a0pyAHIOIOUMX PEUOBHH 110 XapKiBcbKiit oonacti 2010-2014 p.p.
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Puc. 2 — Bukunu B atmocdepy 3a0pyAHIOIOUNX PEYOBHH BiJ CTalllOHAPHUX JKEPEIT 110
M. XapkoBy 3a 2010-2014 p.p.

Taoauus 2

CepenHi koHIeHTPaLil 320py/AHIOI0YUX PeYOBUH B aTMocepHOMY NOBITPi Mo M. XapkoBy

Cepen s KOHIEHTPaLis

Joninmm 2010 pix 2011 pix 2012 pir 2013 pix 2014 pix 2015 pir
mr/mld | TOK | mrmd | TOK | mrmd [TOK | smrmd |[TOK| mrmd | TOK | momd | TOK
TTun 01188 | 0,792 | 00956 [0637| 00903 [0602| 00701 |0467| 0091 | 0641 | 00945 | 0.630
Tioxcun cipem | 00067 | 0,134 | 00075 | 0150 | 00074 (0,148| 00073 |0,146| 00072 | 0,144 | 0,0078 | 0,156
Oxcun eyvroemeo | 15658 0522 [ 18468 | 0616 19166 |0.639 1.2008 |0.634| 19189 | 0.640 | 2.0959 | 0.6%%9
Tiokcun azory | 0031 | 0775 | 00303 0758 | 0025 |0.625( 00247 |0618( 00246 | 0615 | 0,0202 [ 0505
Owcup azory | 00187 | 0,037 | 00217 (0043 00198 (0040 00168 |0,034| 0,024 0,048 | 0,0194 | 0,039
Penon 00022 | 0,733 | 00017 (0567| 00016 [0533] 00012 |0400| 00014 | 0467 | 00014 | 0467
CipKOEOTeHE 00011 | 0138 | 00011 (0138) 0000% [0113] 00005 |0063| 00004 | 0050 | 00005 | 0063
Amniar 0.0067 | 0168 | 0077 ([1925] 00088 (0220| 00067 |0.168| 00039 | 0,098 | 0,0044 | 0,110
$opmamemerin | 0.0029 | 0,967 [ 00029 |0967| 00024 [0800| 00016 (0,533 00017 | 0567 |0,0021 | 0.700
Cama 00243 | 04806 | 00273 (0546 | 00344 (06885 00148 |02%| 0019 0,380 | 00383 | 0.766

Ha puc. 5 3nauenns lg, npeacrasieHi y
BUTJISIII HOPMOBAHOI JiarpamMu, 10 Jal0Th YsIB-
JICHHSI TIPO BHECOK KOYKHOT 3a0pyIHIOIYOI pe-
YOBMHM B 3arajibHUH piBeHb 3a0pyAHEHHs at-
MocdepHoro moBiTps Xapkosa. I1'sTipka ocHO-
BHHX 3a0pyaHIOBadiB ((hOpMabIETi, BYTJICITIO
OKCHJI, JIOKCHJ a30Ty, Nui, (DEHOJI) BHOCHUTh
IOpiYHO B cepenHboMy Onm3pko 71% B 3ara-
JBHUM piBeHb 3a0pyIHEHHS, YacTKa BHECKY
IHIIMX YOTHPHOX JIOMIIIOK (aMiak, OKCHJ a30-
Ty, CaXka, MIOKCHJ CIPKH) CTAaHOBHUTH OJIM3BKO
29%.

100

Ha puc. 6 npexacraBiieHa TuHaMika 3MiHU
inaexciB s 1 lg atmocheproro nositpst Xapko-
Ba. 3 ingekcoM |s XapkiB Oepe yyacTb B peitu-
HTy 3a0pyaHeHHs MicT Ykpaiau. [Haekc lg Bpa-
XOBY€ BCl 3a0pyIHIOIOUI PEYOBHUHHM, SIKI KOHT-
POJIOIOTBCST HAa TIOCTAX CIIOCTEPEKEHHS, 1 TOMY
OLITBII MTOBHO XapaKTEPHU3YIOTh PiBeHb 3a0pya-
HEHHS aTMOC(hEPHOTO MOBITPS B MicTi XapKOBi.
3 puc.6 cmig, mo piBeHb 3a0pyIHEHHS aTMOC-
¢epu B nepion 2010-2013 pp. moctymnoBo 3HU-
JKyBaBcsl, a npotsrom 2014-2015 pp. HaBnaku
— sAKiCTh aTMOc(epu ToripiryBagack. Makcu-
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I3A

2010 2011 2012 2013 2014 2015 PIK
ENun B Oiokcup cipkm B Okcup symeyto B fiokcua asoty

Puc. 3 — Jlunamika 3minu [3A s iy, DiOKCUAY CIPKH, OKCHITY BYTJICIIO, JIOKCHIY a30TY
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B mepion 2010-2015 poxkis
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Puc. 4 — lunamika 3minu [3A gopmaibieriiay, okcuay a3oty, heHoiy, aMmiaky, caxi
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Puc. 5 — BHecok 0OCHOBHUX 3a0pyAHIOIOUYHUX JOMIIIIOK B 3araJIbHUM PiBCHb 3a0pyIHCHHS aTMOC(HEPHOTO

MOBITPps B MicTi XapkiB B nepion 2010-2015 roamt

101
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KIBA

2010 pik

2013 pik 2014 pix

2015 pik

Puc. 6 — JTunamika 3minu KI3A (Isi Ig) mo micty XapkiB Brpogosx 2010-2015 pokis

MaJbHO YUCTE aTMOC(EpHE IMOBITPs cIocTepira-
sack B XapkoBi B 2013 pomi — iHaeKkcH 3a0py/-
HeHHs |5 1 lg Oynmu miniMamsaIME — 2,44 1 3,39
BIIIOBITHO

XapKiBCbKHI perioHajJbHUN LEHTP 3 Tij-
POMETEOpOJIorii MPOBOIUTH CIIOCTEPEIKEHHS 32

3a0pyqHEHHSIM aTMOC(EpHOTO TOBITpS MicTa
XapkoBa Ha 10 cTamioHapHHX MYHKTax CIIOCTE-
pexkennst. Cxema po3TallyBaHHs IIOCTIB HA TEPH-
TOpii MiCTa Ipe/iCTaBIeHa Ha pHC. 7.
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Puc. 7 — Cxema po3ranryBaHHS [TOCTIB CIIOCTEPEKEHHS B MicTi XapKoBi

[TopiBHSIHHS BEJIMYMH 1HAEKCIB 3a0py/I-
HEHHS TI0 TIOCTax CIOCTEPEKEHHs IOKa3ye
(puc.8), mo sKicTh aTMOc()epHOro MOBITPS B
pi3HUX paifoHax XapKkoBa 3HAYHO PI3HUTHCS.
Huszbkuii piBeHb 3a0pyJHEHHsSI BiJIOBIZae pa-
HOHAM pO3TallyBaHHS IOCTIB CIIOCTEPEKECHHS
NeNe 21, 12, 11. Haituucrime nositps B paiioHi
nocta Ne 21 (Byn. Jlynmauapcebkoro 53, HoBoba-
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BapChKil palioH) — 1HAEKC 3a0pyJAHEHHS MiHi-
ManbHui — 1,59. Bucokuii piBeHb 3a0pyaHEeHHS
Mae Micue B paiioHax po3mimeHHs nocTiB NeNe
9,13,19. MakcuManbHO 3a0py/IHEHE TTOBITPS IO
ByJ1. 23 Cepnns, 34 (IlleBueHKIBChKHUiA paiioH),
noct Ne 9 — iHzekc 3a0pynHEHHS MaKcHMallb-
Huii — 3,93.



Jhoouna ma oosxins. Ilpobnemu neoexonozii. Ne 3-4 (26), 2016

3,0

4,5

2,0 3,83

3,67

35

3,0

KBA

2,40
2,5

2,0

1,5

1,0

05

0,0

s

293

232 2,41

1,59

16

17 18 19 21 24

Homepa nocrie

Puc. 8 — KI3A (cepenni 3Ha4eHH:) 10 IMOCTaX CHOCTepekeHH: 3a mepiox 2010-2015 pp

Bucnoexu

Amnani3 3a0pyIHeHHsI aTMOC(EpPHOro Io-
BiTps1 B Xapkosi B niepion 2010-2015pp. noka3sye
TIO3UTUBHY TEHACHINIO IOMO 3HMKEHHS PIBHSI
3a0pyaaeHHs B 2010-2013pp. i 3pocTaHHs piBHA
3a0pyaneHas B 2013-2015pp. OcHoBHHMH 3a-
OpynHroBauamu armocgepu micra (nonan 70%
BKJIa/ly) € (DOpMAaJIbCTIJI, BYIJICIIO OKCH/I, Ti0K-
CHJT a30Ty, U1, (PeHOJL.

SkicTe aTMOCQepHOTo TOBITPS B MICTi 3a
IIKAJIOK 1HJEKCIB 3a0pyIHEHHS BiJIOBIJIAE OIli-

HII «cnabko 3abpynuenuit» (KI3A = 3,39 —
4,91).

MaxkcumanapHO 3a0pymHEHe TMOBITPS 10
Bya. 23 Cepmas, 34 (LlleBueHKIBCHKUH paiioH)

Jlist TOJNIMNIIeHHsT SIKOCTI aTMOC(epHOro
MOBITPSL B MICTI MPIOPUTETHUMH CIiJ] BBaXKaTH
KOMIUIEKC 3aXO/IB IIOJO0 3HIDKEHHS BUKHUIIIB BiJl
aBTOTPAHCIIOPTY, SIK OCHOBHOTO JiXKepesa 3a0py-
JTHeHHS aTMoc(hepH.
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