34

B MEDICAL SCIENCES N

VIIK 614.71

O BATPASHEHUU ATMOC®EPHOI'O BO31YXA
B KbIPI'BI3CKOM PECIIYBJIMKE
N HEKOTOPBIX TOPOJAX YYUCKOHU OBJACTH
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B pamxax nmpoBoAMMOTo HCCIIEIOBAHUS PACCMOTPEHO MOBEACHHE JHHAMHIECKHX KPUBBIX OCHOBHBIX 3arpsi3-
HuTeNel atMocdepHOro Bo3ayxa kak B KbIprei3crane B [1e7I0M, TaK U B HEKOTOPBIX ropofax Uyiickoii o6nactu, Takux
kak bumkex, Kapa-banra n Tokmok. Jlannbre mis n3ydenus cutyanud 3a 20002019 rr. 65Ut B3STHI U3 pa3IHIHBIX
cTatucTrdeckux coopHukoB Hancratkoma Keipreisckoit PecriyOnuku. PaccMOTpeHbI TEMITbI IPUPOCTa MOKa3aTenen
3arpsI3HEHMS U KadecTBa aTMOC(EpPHOro Bo3/lyXa B IMHAMUKE, TAKHE KaK MHIEKC 3arpssHeHus armocepsl — M3A
¥ KOHIIEHTPAIlUH OCHOBHBIX HOJUTIOTAHTOB, XapaKTEPU3YIOIINX TEHACHIUIO Ipolecca B LEJOM U B MSTHIETHUX
HMHTEpBalaxX BpeMEHU. A Takke ApyrHe MOKa3aTeldH JHHAMHKU — CPCIHHE BEIHYMHBI H HX CPaBHEHHE, OTKIOHE-
HHSL OT CPeAHUX BennduH (koo duunents! Bapuanun). [lokasaHo, 4To B HOCIEAHHE IOl HAOMIOAAETCS POCT IO~
Kazateneil TMHAMUKH, 0COOCHHO 3aMeTHbI B Uyiickoil 00macTH, rie Temn npupocTta coctasiseT 38 %. A Taxxke
paccuuTanbl K0d(h(QUIHEHTH KOPPEAINY, YKa3bIBAIOIIIE HA UMEIONIYI0O MECTO CBS3b CPEJHEH CHIIBI MEXKIY II0-
Ka3aTeJsIMU 3arps3HeHust aTMoc(epHoro Bo3ayxa, 3A M KOHIEHTpALMsIMH 3arps3HUTENCH B TEPPUTOPHATBHOM
acrekre. PaccMoTpeHo moBenieHne MbUICBBIX YacTl H Mukpodactur (PM 2,5 u PM 10) B armocdepHOM Bo3ayxe,
00yCIIOBIIHBAIOMINX HETaTHBHBIC SBICHNUS, TAKHE KaK MOSBICHUE cMora B I. bumkeke. [lomydyeHnble JaHHBIC MOTYT
OBITH MCIIOJIB30BAHbI [l IPOTHO3MPOBAHMS CHTYallUH, B y4eOHOM Mpolecce — Kypcax SKOIOTHM M TMTHEHBI, pas-
JIMYHBIMH CITY>KOaMU 9KOJIOTMYECKOI HaIPaBICHHOCTH.

KuiioueBble cjioBa: 3arpsizHeHue, arMocepHsblii Bo3ayx, cMor, PM 2,5, PM 10, TeMnbl npupocTa, Ko3GpuuueHTb
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This study investigated the behavior of the dynamic curves of the main air pollutants both in Kyrgyzstan
as a whole and in some cities of the Chui region such as Bishkek, Kara-Balta and Tokmok. Data for the study of
the situation over the period 2000-2019 were taken from various statistical collections of the National Statistical
Committee of the Kyrgyz Republic. The growth rates of pollution and quality of atmospheric air, over time, such
as the air pollution index — API and the concentration of the main pollutants characterizing the trend of the process
in general and in five-year time intervals were assessed. The other dynamical parameters studied included: average
values and their comparison, deviations from average values (coefficients of variation). It is shown that in recent
years there has been an increase in the dynamical parameters, especially noticeable in the Chui region, with a growth
rate of 38 %. Also correlation coefficients were calculated, indicating an association of medium strength, between
the indicators of atmospheric air pollution, API and pollutant concentrations, in a territorial aspect. The behavior of
dust particles and microparticles (PM 2,5 and PM 10) in the atmospheric air, causing negative phenomena, such as
smog in Bishkek was assessed. The data obtained can be used to predict the air pollution related situations, in the
educational process: courses in ecology and hygiene, various environmental services.

Keywords: pollution, atmospheric air, smog, PM 2,5, PM 10, growth rates, correlation coefficients

B Keipreickoii Pecniybnuke B HacTosee
BpeMsi HabIrogaeTcst POCT KOHLEHTPALUU OC-
HOBHBIX 3arpsi3HUTENel aTMocepHOro BO3-
IyXa, KaKk W3 CTAlMOHAPHBIX HMCTOYHUKOB,
TaK M BCIIEJICTBUE YBEJIIMYEHUS YHCIEHHOCTH
aBTOTPAHCIIOPTA, YXYALIEHUS KayecTBa TO-
IUTMBA, OCOOCHHO HCIIOJIB3YEMOT0 B YaCTHOM
CEKTOpe M B ABTOMOOWJIBHOM TpPaHCIIOPTE.
IIpu »ToM B bumkeke dwacto HaOmIOmAeT-
Csl CMOT, BPEAHBIN I 3710pPOBbsSI HACEJICHHUS,

0COOCHHO mJs ysA3BUMBIX TIpynm. OneHka
CUTyallud ¥, COOTBETCTBEHHO, AaJbHEHIIEro
€€ pa3BUTHUS BO3MOXKHA Ha OCHOBE PETpo-
CIIEKTHBHOIO aHaju3a, Ha OCHOBE JaHHBIX,
OMyOJIMKOBaHHBIX B CIPABOYHOW JIUTEpaTy-
pe u Apyrux uctouHukax. OmyOIrMKoBaHHbBIE
JaHHbBIC, XOTSI U OXBAaTbIBAIOT JOBOJBHO OO0JIb-
IIMe MEepHOIbl BPEMEHH, B OCHOBHOM IATHU-
JIETHHUE, OJJHAKO HE NAIOT KapTUHBI Pa3BUTHUS
CUTYaIlUH B LIEITOM.

INTERNATIONAL JOURNAL OF APPLIED
AND FUNDAMENTAL RESEARCH Ne6, 2022



B MEJIUIMHCKUE HAYKA MW 35

HHTepecHbIM sBIsETCS TaKXkKe OUCK B3au-
MOCBSI3H CUTyallH, 3aKOHOMEPHOCTEN €€ Mpo-
SIBIICHUS, B JIOKAQJIBHOM, Ha ypOBHE TOpOOB,
1 B Ti1obanpHOM, Ha ypoBHE PecryOnmuku, mac-
mtadax. i moncka Takux 3aKOHOMEPHOCTEH
paccuuThIBalOTCS KO3 QUIMEHTH  KOppes-
LIMH, TIPOU3BOJUTCS CINIAKUBaHUE AWHAMUYE-
CKHX KPHUBBIX, H3y4alOTCs TEMIIBI POCTA U NPH-
pocTa mokaszaremnei.

Lenpro maHHOW pabOTHI SBISLIOCH HM3yde-
HUE 3aKOHOMEPHOCTEH, B PAMKaX CHCTEMHOIO
MIOJIX0/1a, TPOLECCOB PACIPOCTPAHEHUSI OC-
HOBHBIX 3arps3HuTeneil B Keipreizckoii Pecmy-
OJMKe U B HEKOTOPBIX ropoaax Yyiickoii obina-
cTH, Takux kak buikek, Kapa-banrta, Tokmoxk.

MaTepI/IaJ'lI)I M METOAbI UCCTICAOBAHUA

B pabore ucmonb30BaHBl METOABI BapHa-
LIMOHHOM CTaTHCTUKH, K YUCIY KOTOPBIX OT-
HOCHUTCSI OTHCAaTelbHAs CTAaTUCTHKA, aHAJIHN3
JTUHAMUKH U3MEHEHUS! KOHIICHTPAIIUU 3arpsi3-
HUTENIeH W WHACKCOB 3arpsi3HEHUs: atMocdep-
Horo Bozayxa (M3A), crmaxwuBaHuEe NaHHEBIX,
CpaBHEHUE CPEIHMX BEIMYUH I[OKa3zarenei
JUHAMUKH, KOPPEJSILIMOHHBIA aHalu3 W 1p.
U CUCTEMHOTO aHAJN30B, K YHCITY KOTOPBIX OT-
HOCHUTCS PETPOCNEKTUBHBIN aHanu3. OcHOBOI
CHUCTEMHOT0 aHaJIN3a, KaK U3BECTHO, SIBISIETCS
CUCTEMHBIM MOJAXOJ, MPUMEHSAEMbIN MPU aHa-
TM3e CIOXKHBIX OOBEKTOB, SIBICHWH W TIPH-
MEHEHHBI HaMM JUIsl aHAJIN3a CIOXUBLICHCS
CUTyallMM C 3arpsS3HeHHEeM aTrMOC(EpHOro
BO31yxa. TeMmbl mpupocTa U KOIPPUIUEHTHI
BapHUAaIlUU PACCUUTAHBI COTIACHO CIIPABOYHUKY
10 MaTeMaTu4yecKor cratuctuke [1].

Jannple a5 aHamu3a OBLIH B3ATHI U3 pa3-
JUYHBIX UCTOYHUKOB, B TOM YHCIIE U3 COOPHH-
xoB Harncrarkomurera Keipreisckoit Pecmy-
OJTUKH, TMOCBAIICHHBIX OXpaHE OKpPY)KaoIIei
cpensl, u ap. [2].

Pe3yabrarhl HccieoBaHus
U UX o0cy:KIeHne

PaccmoTpensl BanoBble BBIOPOCHI 3arpss-
HUTenell atMocdepHOro BO3Myxa M3 CTaLHO-
HapHBIX UCTOYHHUKOB 10 KBIprbi3cTany B 11e10M,
Bumikeky u o Uyiickoii ob6nactu. Tak, s Ba-
J0BOTO BBIOpOCa, ThIC. T, ¢ 2000 mo 2019 1.,
HalAeHbl cleaylomue 3HaueHus: koddduuu-
eHTOB Koppenauuil: 1 napel KP — bunikek
R = 0,686, bumkek — Uyiickas o6m. R = 0,516,
KP — Uyiickas o6m. R = 0,109. 13 3TuX 1aHHBIX
BHUJIHO, YTO MEXTy IOKa3ares My A7st nap bu-
kek u KP, a taxxke mexny bumkexkom u Yyii-
CKOHM 007acTbl0 KO3()(HULUEHTHl KOPPEISLHNY,
YKa3bIBAIOIIME HAa 3aBUCHMOCTb MEXIY Iepe-
MEHHBIMH, HaxomsaTcs Ha cpexdeM (R = 0,516)
¥ HEMHOTO BhIIe cpemHero yposas (R = 0,686).
Mexnay nokazarensmu KP u Uyiickoit obnmactu
CBsi3b AoBosbHO ciaba (R = 0,109). ns BeI-
OpoCOB, MPUXOASIIMXCS HA OAHOTO YeJIOBEKA,

B KI, 3Ha4eHUE KOA(PQHUIHUEHTa KOPPEISLIUH
[t napsl bumkek — KP 6bu10 Ha ypoBHE He-
cKoJIbKO BhIIIE cpenHero (R = 0,682).

Tlo Temnam mpupocTa mokasareyei, B Is-
TWJIETHUX MHTEpBanax, ¢ 2000 mo 2019 ., mo-
Jy4eHBI CIIEAYIOIIUE 3HAUCHHS, B OTHOLICHUT
BAJIOBBIX BEIOPOCOB, THIC. T (Tabi. 1).

Taoauna 1

Temmnsl mpupocTa NoKazaTenen
JUIs BaJIOBBIX BBIOPOCOB
W3 CTAI[MOHAPHBIX UCTOYHUKOB
1t Keipreizckoii PecryOnuku B meinom
U B HEKOTOPBIX €€ PETHOHAX, B %0

Virrrepsar, TeMmns! pupocTa, ‘VS
TOZIBI KP bumkex g%’;;;a:
2000-2004 6,7 -5,5 18,4
2005-2009 | 242,6 61,0 -25,4
20102014 97,1 83,4 70,2
20152019 | -17,6 -30,6 37,8

3necks BHUAHO, YTO HanOojee 3HaYMMBIE
MOoKasareiIy mpupocTta 3arpsiauTenei s KP
n bunikeka nmenn mecto B 2005-2014 rr., tme
TEMIIbI IPUPOCTa COCTaBWIIN 3HaUeHus, 1= 61%
u T = 83,4 % coorBercrBenHo. [ns Uylickoi
obrmactn HambOoOJbIICe 3HAYCHUE TEMITAa TIPH-
pocta B 2010-2014 rT. cCOCTaBMIIO BEIHMYHUHY
T =70,2%. C 2014 mo 2019 1. umeno MecTo
HEKOTOpOE€ COKpalleHHEe TEMIIOB MpUpocTa
BEIOPOCOB, B OCHOBHOM M3 CTallMOHAPHBIX UC-
TO4YHMKOB, 10 KP u bumkeky. A nns Yylickoi
JOJMHBI, HA000POT, IPOU30LIO YBEIHNUECHHUE
obsema BbeIOpOocOB. B 2009 1. mpowmsomien
BEIOpPOC 3arps3HSIONMIMX BEIIECTB, Ha YpPOB-
He 118,2 TeIc. T, Mo KeIpreizckoit Pecry6mu-
K€ B LIEJIOM, YTO W OTPAa3WIOCh Ha 3HaYCHU-
AX TOKa3aTejed TeMIla MPUPOCTa B HEPUOL
¢ 2005 mo 2009 r.

Hanee, HaMu OBUIO pacCCMOTPEHO M3MEHE-
HHE 3HAUYCHHMH IMOKa3aTelel, TaKuX KaK KOH-
LEHTpal OCHOBHBIX 3arpsA3HAIOLINX Be-
IIECTB W MHJAEKCHI 3arps3HEHHs] aTMoCQepsl
(U3A), mo r. bumkeky B 2000-2019 rr. Ha-
MTOMHUM HW3BeCTHBIC (hakTel 00 mHIeKce M3A
[3, 4]. Wunekc 3arps3HeHUss arMocdeps
(M3A) mpumensiercst sl WHOOPMHUPOBAHHS
COOTBETCTBYIOIINX TOCYJapCTBEHHBIX Op-
raHoB, OOLICCTBEHHBIX OpraHM3alMid W Ha-
CEJICHUS C LIENbI0 NPUHATHUS NPEBEHTHBHBIX
Mep. [lpu 3nauennn noxkasarens M3A Gomnee
14 cuuTaeTcs, 4TO YPOBEHB 3arps3HEHUS aT-
Moc(]epHOro BO3JlyXa OYeHb BBICOKHH, 00-
YCJIOBIMBAIOUIUN PUCK Pa3IUYHBIX 3a00Je-
BaHMH, B TOM 4HCJIe OPOHXOJETOYHBIX, OH-
KOJIOTUYECKHX, U JETCKyI0 3a00JeBaeMOCTb.
IIpu 3nauennsx U3A Gomee 7, HO MeHee 14 —

MEXYHAPOJHBIN KYPHAJI TTIPUKJIA THBIX
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ypOBeHb BBICOKUH, Tpu I3 A Gosee 5, HO MeHee
7 — OTHOCHUTENBHO BBICOKMH, a ipu U3A meHee
5 cumraercs HU3KAM. 3HAUEHUS IOKa3aTels
MN3A npusenensl Ha pucyHke. [1o taHHBIM pu-
CYHKa MOYKHO 3aKJIIOYUTh, 9TO YPOBEHbB 3arpsi3-
HEHUs1 aTMOC(EPHOTo BO31yXa HaJl buikekom
3a MOCJEIHUE O/l 0CTAETCs JOBOJIBHO BBICO-
kuMm (MU3A =7,62 82016 1. u o UBA=28,34B
2019 1.). Bo3aMoxkeH poCT mokasarenis U B 10-
clemyromnye Toasl. B quHamuke kpuBas, mpu-
BEJIeHHAsl Ha PUCYHKE, HAIIOMUHAET 3aTyXalo-
Y0 3KCIIOHEHTY, B iepuoy ¢ 2000 mo 2015 1,
C TIOCIEYIOIUM BO3pacTaHMEM MoKa3aTems
HaumHas ¢ 2016 ., ot 7,62 no 8,93 (2018 ) u
8,32 (2019 ).

4 )

"\

Buauenus noxkazamens U3A4
6 buwxeke ¢ 2000 no 2019 a.
(3HaueHUsl canadceHvl, MHO2OKPAMHO)

Hnst  ompeneneHusT 3aBUCHUMOCTA  MEX-
oy mokazarensmu M3A w KOHUEHTpAIUsSMHU
B armocepHOM Bo3ayxe Haja buirkexom He-
KOTOPBIX OCHOBHBIX ITOJTIOTAHTOB, TaKHUX
KaK JWOKCHIl CEephl, AWOKCHIl a30Ta, OKCHI

a30Ta, aMMHaK U (popMasbaerul, pacCuuTaHbl
k03 PULIMEHTBI KOPPEISIUK, KOTOPEIC TIPUBE-
JIEHBI B HIDKECIEMYIOIIeH, KOPPeISIMOHHOMN,
Taom. 2.

W3 naHHBIX, TPUBEACHHBIX B Ta0II. 2, BUI-
HO, YTO HaumOOJIee BBICOKHE 3HAYCHHS KO3(-
(UIUEHTOB KOPPESIUU HAOTIONA0TCS TIPaK-
Th4Yecku g Bcex nap MU3A ¢ OCHOBHBIMU
MOJUTIOTAHTAMHU. JTO €CTECTBEHHO, TaK Kak
N3 A paccunuThiBaeTCsi UCXO/s U3 KOHIIEHTpa-
M OCHOBHBIX 3arps3HUTENCH aTMocdepHOo-
ro BO3MyXa. 3a UCKIIOYECHUEM TUOKCHUIIA a30-
Ta, TJI€ CBA3b OTPHUIIATENIbHA, OJIU3KA K HYJIIO.
st nuokcuma cepbl CBS3U BBICOKU C (hop-
MaJbACTUIOM 1 aMMHUAKOM. Y THOKCHIA a30-
Ta CBS3b MOJOKUTENbHA U IIOYTH HAa CPETHEM
YPOBHE TOJBKO C OKCHJIOM a30Ta. Y (hopmaib-
JIETUJA CBSI3b HAXOJUTCSI Ha CPETHEM YPOBHE
¢ okcuzaoM azora (R = 0,498) u ¢ ammuakom
(R=0,725).

Temnsl mpupocTa 3HaYECHUN IMOKa3aTenen
JUTSE OCHOBHBIX 3arps3HHUTENe aTMochepHoro
BO3Ayxa mo T. bumrkeky mpuBemeHsl B TaOIl.
3. V3 manHBIX, IpUBEACHHBIX B Tabm. 3, cie-
JIyeT, 4TO HauOoJiee BHICOKUE TEMITBI H3MCHE-
Hus nokasatens M3A HaOmonaloTces B IepHo-
ael ¢ 2010 mo 2014 1. m ¢ 2015 mo 2019 r, Tme
OHH COCTaBJIAIOT BenmauHbl T = 57,7 u 46,8 %
COOTBETCTBEHHO. J[7si muokchaa cepel Hau-
6ompmmii mokazarens (T = 50%) mabmroman-
cs B epuof ¢ 2010 mo 2014 . ¥V ocTanbHBIX
HAWOOJIBIINE 3HAYCHUS TEMIIa MPUPOCTA Ha-
omroganuck ¢ 2015 mo 2019 1., 3a uHCKiIIO-
yeHreM (opMmanplIernaa, e HMEI0 MeCTO
CHIDKEHHUE TOKa3areysi B OTPULATEIBHYIO CTO-
POHY, 4TO CBSI3aHO C yOBIBAHWEM KOHIICHTpA-
I[UU 3arpsI3HUTEIIS.

Hamu Obutn mpoaHanM3UpPOBAHBI TAKKE
MUHAMHYECKHE KPHUBBIC 3arps3HEHHS aTMOC-
(hepHOTO BO3MYXa TBEPABIMH yYacTHaMu PM
2,5 u PM 10, xoTopsle, KaKk U3BECTHO U3 JIH-
TEPaTyphl, IPUBOJIAT K OONBIIOMY KOJIMYCCTBY
MPEXKACBPEMEHHBIX CMepTell W 3abolieBae-
MOCTH, B TOM YHCJE CEPJCYHO-COCYTUCTHIMHU
1 OPOHXO-JIETOYHBIMU OOJIe3HIMH [5].

Tadnauma 2

3unavyenns kodhdumeaToB Koppemsunn A U3A
Y KOHIICHTPAIIMH OCHOBHBIX 3arpsi3HUTENEH aTMocepHoro Bo3ayxa I. bumikeka

IMokasares BA Jlnokcun Jnoxcun Okcup dopmaibie- AMMIAK
cepbl azora azora TU]

N3A 1 0,782 -0,07 0,529 0,958 0,740
Juoxcun cepol 0,782 1 -0,455 0,112 0,801 0,609
Hwnoxcun azota -0,07 -0,455 1 0,354 -0,076 0,142
Oxkcuj a3ora 0,529 0,112 0,354 1 0,498 0,638
dopmalbaerus 0,958 0,801 -0,076 0,498 1 0,725
Ammuak 0,740 0,609 0,142 0,638 0,725 1
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Taoauna 3

Temmel mpupocta 3Ha4eHn# nokasareneit ¢ 2000 mo 2019 r. o r. bumikeky, %

Wnrepsan, TeMmns! IpupocTa 3Ha4EHUI Mokasarenel, %

TOABI U3A | duokcun cepsl | Anokcup azota | Okcua azota | @opmanbaerus | AMMuak
2000-2004 11,6 34 -16,7 -4 23,8 -40
2005-2009 2 -75 20 8,4 -30,8 -33,4
2010-2014 57,7 50 -34 -53,8 -44,5 -50
2015-2019 46,8 0 75 50 -10 100

[lepBble mccienoBaHUS KOHIEHTPAIH Ta-
KUX MHKPOYACTHI] B aTMOC(HEPHOM BO3IyXe
r. bumikexa Opun pomnsBenens! B HITO «Ipo-
(unaktrueckas mMeaunHa», a 3ateM B KPCY,
Ha kKaderpe METeOpOIIOTHH, SKOJIOTHH U OXPaHbI
OKpy>Karoleit cpensl [6, 7]. B atux nccnenoa-
HUSX OTMEYEHO, YTO KOHIIEHTPAIWS TBEPIBIX
MUKPOYACTULl YBCIIMYHUBACTCA B OCCHHC-3UM-
HUH nepuo, Korja padoraeT OOJIBITUHCTBO KO-
TEJILHBIX U TIeYEH B YACTHOM CEKTOPE, C IICIbI0
oToruieHus. B neTHWil mepuo KOHIIEHTpAIHs
MHUKPOUYACTHUI] CHIDKAETCS BIUIOTH JI0 HYJIEBBIX
3HaYeHUU. PacnpeneneHue NbUIEBBIX YaCTHUIL
0 pa3Mepy OIMCBHIBAETCA JIOTHOPMAaIbHBIM
3aKOHOM. B OTHOIIICHWU pacrpe/iesieHusT KOH-
LIEHTpalMil 3arps3HUTENEH B TOPOACKOM cpene
MOXXHO OTMETHUTh MX 3aBUCHMOCTH OT CKOPO-
CTH BETpa W €€ TOBTOPEHUS («PO3BI BETPOBY),
oporpadur MECTHOCTH W OJHM30CTH K IIEHTPY
ropona, rie 3arps3HeHue BBIIIE, YEM B IPYTUX
paitonax ropozaa u npuropoaax. K Hacrosiemy
BPEMEHHU BBITIOIHEHO OOJBIIOE YUCIO PadoT,
B KOTOPBIX HM3y4YaeTCs KOPPEJLSIIHS MEXIy 3a-
TpsA3HEHHEM aTMOC(EPHI K COOTBETCTBYIOIINIMHU
MeTeoposIornIeckuM (akropami [8, 9].

PacnipocTpaHenue 3arps3HeHHS B aTMOC-
(hepHOM BO3IyXE HEPEJKO MPUBOIUT K CMOTY,
HaAOTIONAIONIEMYCSl B KPYITHBIX TOPOJIaX — Me-
raroymcax, TJe colep:KaHhue TBEPIbIX YaCTHI]
MOJKET OBITH TTOBBIIIEHO U B JIeTHee Bpemsl. 13-
Y4eHHI0 cMora B buiikeke u ycTpaHEeHHIO €ro
npudrH OBbIT MOCBALICH psia crarei [10-12].
Jns caxeBplx dacTuil (KOMOTH), COAEpIKa-
IIUXCS B COCTaBE aBTOMOOWJIBHBIX BHIOPOCOB,
MIPH HETIOIHOM CTOPAaHWW TOTLIMBA BO3MOKHO
KaHIIEPOT€HHOE IEHCTBUE, 3a CUET afcopOInu
Ha MX TIOBEPXHOCTH PSAa COCTUHEHHA, B TOM
gucie U OeH3(a)iupeHa — BBICOKOTOKCHYIHO-
rO BeEINECTBA, O00JAaNAONIEr0 MYyTareHHBIM
nedictBueM. JlJis CHW)KEHHUS KOHILIEHTPALUU
OeH3(a)MpeHa B Ca)XEBBIX YacTUIAX MpPe-
jaraercs crmoco0, OCHOBaHHBIM Ha Iombope
PEKMMOB CTOpPaHHUS W OIPEIEICHHOTO COOT-
HOIICHHUA KOMIIOHCHTOB BOHOBMYHBCI/IOHHOﬁ —
BO3IyIIHOM cMmecH [13, 14].

B Hactosiiee Bpemst B buiikeke u B ero
MPUTOPOIAX MPUMEHSIOTCS COBPEMEHHBIE WH-

(hopMarOHHBIE TEXHOJIOTHH, TIIe MOKa3aTeH
Ka4yecTBa aTMOC(HEPHOTO BO3/1yXa, PACCUMTAH-
HBIE 10 COJIEPIKAHUIO peCcIUpadeTbHBIX MUKPO-
YaCTHUIl, MOXKET y3HATh KAXKJIBIH MPAKTUYCCKH
B 1000€ BpeMsi U HAMETHUTH MePhI JIMYHOH 0e3-
OITAaCHOCTH — HOIIIEHHE MAacOK, BBIE3]] Ha Ja4H,
M3MEHEHHEe MeCTa JKUTENbCTBA Ha JpyTue
paiioHBI TOpO/a U T.J. A TakKe Mojao0Has WH-
(dopmarust HeoOxonuma BiactsaM, MUC c¢ 1e-
JIBIO peryiaupoBaHusa cutyauuu [15, 16]. Tak,
K TIpUMEpY, B peallbHOM BPEMEHH MOXHO y3-
HaTh PO 3arpsi3HEHUE aTMOC(EepPHOTO BO3TyXa
MHKpodacTtuiiaMu PM 2.5, ¢ ykazanueM 3Hade-
Hui nHaekca AQI-mokazarens BpeJHOCTH 3a-
rpsizaenus atmocdepst (CLA), nist 310poBbst
HACEJICHUs, OCOOCHHO JUIsl YS3BUMBIX TPYIIIL.
Taxoke IpUBOIATCS KapThl PacpoCTPaHEHHO-
CTH 3arps3HEH B BUJIE 3HAYSHHA MTOKAa3aTes
BpenHocTH — mHIekca AQI.

B orHOmeHWM moOBemEHUS KOHIICHTpa-
WU 3arps3HUTENICH B aTMOC(EPHOM BO3IyXe
r. bumikeka, npu IIUTEIHLHOM HaOIIONCHUU
MOXXHO OTMETHTH TEPUOAMYECKHN XapakTep
WX W3MEHEeHHs. M aHamoTHIO 3TOrO SBICHUS
C TIOBEJICHHWEM MaTeMaTHYeCKOTO MasTHHKA
(TrapMOHHYECKOTO OCIIIIIISATOpA), TIe HMe-
IOTCA Kak MpOCThie, CBOOOTHBIC KOIeOaHUS
(cuHyCcOUJaNIbHBIE), TaK ¥ BHIHYXJCHHBIE,
MpU HAJWYUU TEHJCHIMH K POCTY, KOHIICH-
Tpaluu 3arps3HUTENel, OCOOCHHO B IHKO-
BBIX cuTyanusx. Tak, mis PM 2,5 (npuBene-
Hbl YCPCIHCHHBIC 3HAYCHHSI) KOHIICHTPAIIH
B aTMOC(epHOM BO3IyXe I. bulllkeka B siHBa-
pe nocruraer 11,74 TIHAK, 3areM cHuxaeTcs
JIO HyJISl B Mae — MIOJIE U JiaJiee MIET TIOBBIIIIe-
aue 10 9,2 I[111K B nexaope. s PM 10 umeer
MECTO Ta € 3aKOHOMEpPHOCTH: B SHBape Io-
kazarenb coctaBiuser 6,97 I1/IK, 3arem ume-
€T MECTO CHIDKCHHE J0 HyNIS B Mac — HIOJE
u noBsiienune jo 5,52 TIJIK B nmexabpe [2].
s meproanYecKuX MpoIeccoB, KaKk U3BeCT-
HO, IPUMEHUMO Da3lIoKeHne B psAasl Dypre
(rapMOHMYECKUH, CHEKTPAIBHBIA aHaIu3).
B HekoTOpbhIX cilyyasx BO3MOXHO HaWlTH
U ypaBHEHHE IWHAMUKH IIpoliecca pacipo-
CTpaHEHUS MOJUTFOTAHTOB B aTMOC(EPHOM BO3-
JyXe C LeNbto nporuosa [17].

MEXYHAPOJHBIN KYPHAJI TTIPUKJIA THBIX
1 ®VHIAMEHTAJIbHBIX UCCJIEJJOBAHUM Ne6, 2022



38

B MEDICAL SCIENCES N

Taoauna 4

CpaBHUTENBHAS XapaKTEPUCTUKA TIOKa3aTeNeld YPOBHS 3arpsi3HEHHS aTMOC(epHOro Bo3Iyxa
roponoB YUyiickoii obmactu (cBomHas) B mepuox ¢ 2000 mo 2019 1.

r. bumkex r. Kapa-banra T. TokmoK
Iloka3zarens

cp. MHUH. | Maxc. cp. MHH. | Makc. cp. MHUH. | Maxc.
N3A 12,2 5,68 24,1 1,71 1 2,73 1,41 0,78 1,88
Juoxcua cepul, Mr/m® 4,17 2 12 3,89 2 9 3,63 1 10
Juokcun azora, Mr/m> | 54,7 40 70 36,84 30 60 33,68 20 50
Okxkcuj azora, Mr/m? 91,7 53 130 44,74 30 70 29,47 0 50
Ammuak, Mr/m> 20,5 10 30 - - - - - -
dopmaibaerua, Mr/m? 16,1 8 31 - - - - - -

B mnacrosmee Bpems MUC mnpuBoxpsarcs
CBEJICHUS O €XXEeKBapTAIbHBIX H3MEHEHUIX 3a-
rpA3HEeHns aTMoc(epHoro Bo3ayxa B bumkeke
u ero npuroponax [18]. ITo BaustHUIO Ha 3710-
pPOBBE YeIOBEKa TBEPABIX YABTPAMUKPOYACTHUII
(HaHOYACTHII), HAXOMASIIUXCS B COCTaBEe IOJI-
JIOTAHTOB, BO3MOXXHOCTH HX OIPEIeNIeHus,
YHUCIIO JUTEPATYPHBIX HCTOYHUKOB ITOKA HE-
3HAYUTENBHO [5].

B Tabn. 4 npuBOAKUTCS CpaBHUTEIbHAS Xa-
paKTEPUCTUKA MOKa3arenend Mexay r. buiike-
KoM ® ropogamu Uylickoll 007acTH, TaKUMHU
kak Kapa-banra u Tokmok.

Pacuer orHOmIeHWS TOKa3aTeieH, MC-
X0l W3 CPENHUX BEIMYMH 32 TIepHOJ
¢ 2000 mo 2019 ., mpuBeneH B Tab. 4. [okaza-
HO, uTO Juid napsl bumkek — Kapa-banra nau-
OoJiee BBHICOKOE 3HAYEHHUE ITOKa3aTelsi HaOIo-
naetcs st U3A, rae npeBblllieHUe MOKa3aTes
B I. bumikeke, B cpaBHenuu ¢ I. Kapa-baira,
cocTaBiseT BenuuuHy B 7,17 pa3 Oombmiyro.
Jns napsel bumkek — ToKMOK 3TO k€ OTHO-
meHue coctasiusieT 8,7 pas, a ag napel Kapa-
banta — TokMOK COOTHOIIECHHE TMOKa3arenei
N3A noonpHO HeszHaumTenbHO (1,21 pas).
MeHee BBICOKMM SIBIISIETCSI OTHOIIEHHE TOKa-
3aTesiel sl KOHIIEHTpalluid OKCUa a3oTa, rie
OHO cocTrapisier: s napsl bumkek — Kapa-
banra 2,05 pa3, bumkex — Tokmox — 3,11 pas,
Kapa-banta — Tokmok — 1,52 pa3. OtHome-
HUE MaKCHUMAaJbHBIX 3HAUEHHWH ITOKazaTenei
K CcpenHell BelWYMHE HAXOAWTCA B Tpeaernax
or 1,3 mo 2,88. B ciywae nmmokcuma cepsl,
K TpUMEpY, MO T. BUIIKEKy OTHOIIEHHE MakK-
CUMyMa IIOKa3aTelsi K CpeaHell BelnuyuHe
coctaBiser 2,88, mo r. Kapa-bante — 2,31,
o . Tokmoky — 2,75. JInst U3A 3710 oTHOMIE-
HUe B ciaydae L. bunikeka paBHo 2, . Kapa-bain-
TBI — 1,6, I. Tokmoka — 1,34.

AHAIIOTHYHO BeAyT ceds MoKa3aTeld Ba-
puanuM,  XapakTepu3ylollue  OTKJIOHEHHE
(pa3bpoc) 3HaYeHWH MaKCUMalbHBIX U MHHU-
MaJbHBIX BEIUYWH OTHOCHUTENBHO CpemHei

BEJIMYWHBL: JJI AUOKCHIA Cephl 1o T. bumike-
ky — 40%, 1. Kapa-banre — 30%, 1. Tokmo-
Ky — 41,3%. s U3A mokazarenu BapHariiu
cocTaBJystoT 1o T. bumkeky — 25,2 %, no 1. Ka-
pa-bante — 16,9 %, no r. Tokmoky — 13 %.

CambIM 3arpsi3sHeHHBIM B Uylickoii o0ia-
CTH sBIseTcs T. bHIllkek, KOTOpHI B HACTOS-
Iee BpeMsi CIUTaeTCsl OJHUM U3 Hambolee 3a-
TPSI3HEHHBIX TOPOJOB B MHpE.

Temnbl pupocTa Nokazarened TUHaMUKA
B ropogax Yyiickoi obmactu Hauboee BBICO-
kumu Obt B 2015-2019 rr. Tak, g r. Kapa-
BanTel B ykazaHHBIA TepuOJ TEMH MPHPOCTA
rokazarens M3A cocrasisn 122 %, quokcuna
azora — 100 %, a okcuma azora — 50 %. dns qu-
OKCHJa Cepbl, HA0OOPOT, UMETI0 MECTO YMEHb-
meHue nokaszarens Ha 34 %.

AHanornyHasi 3aKOHOMEPHOCTb IIpocle-
JKUBAETCsI U IS BceX rmokaszareneii . Tokmoka.
3nech nokaszarens U3A B 2015-2019 . ysenu-
ypiicsa Ha 74,5 %, nnokcnaa azora — Ha 100 %,
okcuja azota — Ha 150%, a nuokcuma cepsl,
Hao0opot, ymeHbiwics Ha 33,4 %. Takum 00-
pasoM, B ropogax Uyiickoii 061acTu B Iepro
¢ 2015 mo 2019 r. mpoucxoAuT yBEIUYEHUE
MoKa3areyieil B COOTBETCTBHH C HM3MEHEHUEM
YPOBHSI 3aTrpsI3HCHIS.

Pacuer mapHbIX Ko3(dHUIIMEHTOB KOppe-
JSAUWY, TPOBENeHHBINM Hamu 1o T. Kapa-banrte
1 . TOKMOKY, ITOKa3bIBacT, YTO HANOOJIEE CHITh-
HBIE CBSI3U UMEIOT MecTo 11s map M3A — U3A
(0,542), U3A — auokcun azorta (0,608 u 0,722)
COOTBETCTBEHHO, B 3THX roponax N3A — okcuy
azorta (0,520 1 0,642), T.e. Bce CBSI3U HAXOASITCS
Ha cpenHeM ypoBHe. JlJig mapel TUOKCH a30-
Ta — OKCHUJI a30Ta KOA(PPUITMESHTHI KOPPEISIIUU
cocrapisroT 3HaueHud 0,245 n 0,391 coorBer-
CTBEHHO, T.€. CBS3b HAXOIUTCS OJNIKE K Cpell-
HEMY YPOBHIO.

3aKiIroueHue

1. KoppensmuoHHBIA aHATW3 BBIIBIII Ha-
JINYUE CPETHEN CUIIbI CBS3U B OTHOILEHUU BeE-
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JIMYHMHBI BAJIIOBBIX BHIOPOCOB M3 CTALIOHAPHBIX
UCTOYHUKOB, Ut nap buikek — KP (R = 0,686),
bumkex — Uyiickas 06:1. — R = 0,516. lns mapst
KP — UYyiickas o0x. cBsA3p HE3HAYUTEIbHA —
R =10,109.

2. B roponax Uyiickoit o0macTi B epron
¢ 2015 mo 2019 r. mpoUCXOAUIO YBEIHUEHHUE
MOKa3aTenei, COOTBETCTBYIOLICE HU3MEHEHHIO
YPOBHSI KOHIIEHTPAIUH 3arpsi3HUTENICH B JAaH-
HbIA mepuoj. MiMeeTcs TeHIAEHIUsS pocTa WH-
JeKca 3arpsA3HeHHus aTMOC(EpHOTo BO3IyXa
(M3A) no r. bumikeky, HabIromaemast B TOT ke
Nepuo.

3. Temmbl mpupoCTa MOKa3aTeNsl, XapaKTe-
PHU3YIOIIEro Ka4yecTBO aTMOC(HEPHOTO BO3/AyXa
(U3A), HepaBHOMEpHBI W HanOoJiee BBICOKH
s . Kapa-banter (T = 122 %). Ilo r. Tok-
MOKY TEeMI TIPHPOCTa COCTABISET BEIUYU-
uy T =74,5%. Ilo r. buikeky Temn npupocta
M3A cocraBnser Benuuuny T =46,8 %, necmo-
Tps Ha OoJiee BHICOKUH YPOBEHBb B arMocdep-
HOM BO3/TyX€ KOHIIEHTPAIIH 3arpsi3HUTEIEH.
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