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AHHOTALUNA / AHAATNA

KopfacblHHbIH, KOpLUaFaH OpTaFa TUri3eTiH 3uAHbI

OpKeHNeTTi paMblFaH MeMnekeTTep 6ackanapblHaH aWbipMalbiAbiFbl, KaTepni
3KONIOMNANbIK XaFdannaphbl Wewyane )aHa TexHonornanapabl Tajsanka call KoagaHbin
wewimaep kaboingayna. Tek, bapabiFblHa OpTakK OpOaHbl «Ta3a» gen caHayfa 6ona MekeH,
erep OHbIH, 6enmMenepiHiH Bipi «nacTtaHfFaH» 6onca. bapnblk engepne KopllafaH oOpTaHblH,
NacTaHybl, HEri3iHEH KaTTbl OHAIPICTIK XXOHEe TYPMbICTbIK KaJlAblKkTapMEH 6pic anybl 63eKTi
mMacene 6onbin oTbip. Ocbl xXafdannap KasakcTaH PecnybnmkacbiHbiH TypaKTbl gaMy
barpapnamachkiH xocnapnaypna bipiHWi KaTapaafbl MaceneHiH 6ipi 60nabin OThIP.

Ayblp MeTangaphblH iWiHOe KopllafFaH OpTaHblH JlaCcTaHyblHA, a3blK-TYJiK eHiMaepiHOe
XKOHe ecCiMAiKTep, XXaHyap/alap MeH ajaM af3acblHOaFbl SPTYPJi Mylwlenepae XuUHakTany
kabineTiHe )KoHe y/biNblFblHA Kapan epeKklle OpblH aJaTbiHAAPbIHbIH, KaTapblHa - KOPFacChblH
»aTagbl. Con cebenTi, 6i3 angbiMbI3Fa Kenecigen MakcaT-MiHOETTEepP KONAObIK:

MakcaTbl: Ayblp MeTannapabiH 6ipi - KOPFACbIHHbIH, KOPLUaFaH opTafa TUMITIH 3UAHbIH
aHbIKTay.

MinpeTTepi:

e KopFfacCblHHbIH KOpPLUAaFaH opTafa TyCYy Ke34epiH aHblKTal Kese, OHblH 6MoreHaik
peniHe cunaTtTtama b6epy;

e MeauumnHanbikK 3epTTeysepre 6annaHbiCThl KOPFACbIHHbIH, a4aM aF3acbiHa 3UAHbIH,
capanay;

e OYriHri KYyHre OeniHri 3epTTeynepre capanTaMa »Kacal oTbIpbIM, TOMbIPakK
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KYPaMblHOAFbl KOPFACbIHHbIH, MeJiLLepiH bakbinay.

KopfacblH - 3/1eMeHTTepAiH NepuoaThl XyheciHae IV-TonTa opHallackaH XUMUSANbIK
3n1eMeHT. AToMAablK HOoOMepi 82, aTtomAblK casimafbl 207,2. 1,6°103 6eniri xep KbIPpTbICbIHbIH,
KypamblHa Kipegi. KypamblHOa KOpfacblH 6ap MaHbi3Obl MUHepangapfa raneHuT-Pbs,
aHrnesnTt-PbSO,, uepyccnt-PbCOsKaTagbl. oneMmae KOpFacbiHHbIH Xananbl Kopbl 100 MAH.
TOHHafa bafanaHanbl, 6acTbl Typi cynbdaT TypiHae [1].

FanbiMmaapablH, ManimeTTepi 6oMbiHWa, KagMU XaHe KopfacbliH Bapiblk xepnepae
TapasifaH >K9He oJlap 2Cep eTy KafblHaH OipiHWI CbIHbINKa >aTKbI3blNagbl. byn
3/1eMeHTTepaiH KaHaan aa menwepi 6oaMacbhiH afaM af3achl YIiH 6Te KayinTi »KaHe KanbiNThbl
MeJillepAeH XKOFapblslaybl Tipi af3anapAa 3aT aflaMcyOblH, apTypAi Oy3biyblHa akeneqi.

Ka3sipri ke3ge ayblp MeTangapAblH KoplwaFaH opTafa Tapasybl TEK Tabufun xafoanga faHa
eMecC, COHbIMEH KaTap aHTPOMOreHnAi »XO/MeH Ae KapKbiHAbl Typae Xypyae. OnapabliH,
KaTapblHa eHAIpiC KangblKkTapbl, Tay-KeH eHAipiCi, TpaHCNOPT, TYCTi XoHe Kapa MeTas
OHOipy, KypaMbiHOa ayblp MeTangap Ke3geceTiH ThiIHAWTKbIWTapAbl peTCi3 nanganaHy, xblay-
3N1eKTp opTanbiKkTapbl (XK30) Hemece xannbl ypbaHmsaumsaHbl XaTKbizyFa 6onagbl.
FanbiMmoapabiH 3epTTeyi 6oMbiHWa KopllafaH opTafa »bil cabiH 1400 TOHHafa »XYblK
KOpFacblH BbiTbipackl Tyceni [2].

CoHOan-aK, eHAIPICTIK, TYPMbICTbIK KOKbIC KalablKkTapbl Oa 6apnbik bafbiTTapfa Oepnik
Tapangbl. Onap aTMocdepanblik ayafa Tapan TonblpakTa, Cy Ke3aepiHe 3UsAHbIH TUri3eTiHAIri
anKblH. OCbl KOKbIC KanOblKTapblHbIH, Aa 9CEepiHeH ayblp MeTandap 6eniHin, aTMochepanbik
ayaHblH nacTayblHa yneciH Kocyaa. 2016 Xblibl aTMoChepanbik aya Xan-kyniHe bakbinay
pecnybnnkaHbiH ipi Kananapbl MEH BHEPKICiN opTaiblkTapbiHAa, 46 engi-mekeHgeri 140
bakbinay 6ekeTiHAe, COHbIH iWiHAe 56 cbiHamManapAbl KOJIMEH ipikTey bekeTiHOe xaHe 84
aBToOMaTThl bekeTTe xyprisingi. CoHpan-ak, 6akbinay 14 >XblJ>KbiMasibl 3epTXaHallapAblH,
KeMeriMeH >Ky3ere acbipbingbl.

2016 »bin 6orbl aTMOCepanblk ayaHblH »XOFapbl 1aCcTaHybIHbIH, (XKJ1) 2828 afOabl XXoHe
TeTeHLe XoFapbl NacTaHyabiH, (TXKJ1) 550 xaFganbl TipkenreH kananap TisiMmiHae KapafaHabl
06/1bICbIHbIH, Kaslanapbl ajfallukbl OHAbIKKa Kipeai [3]:

Bankalw — KyKipTTi cyTeri MeH KasKbiMa 3aTTap 6onbiHWa XJ1 4 )KafFOalbl XoHE KYKIipTTi
cyTeri 6ombiHWa TXXJ1 5 xxaFaganbl;

KapafaHabl — PM 2,5, PM-10 kankbiMa 6enwekTep 6ombiHwa XKJ1 14 xafpanbl, kKemipTeri
TOTbIFbl MeH PM 2.5 KankbiMa 6enwekTep 6ombiHWa TXKJI 1 »KaFpanbl;

TeMipTay — a30T OANOKCUAI MeH KYKipTTi cyTeri 6ombiHwwa MXKJ1 12 )Kafaanbl TipKenareH.

KapafaHObl K. aBTOTypakK, KOMMasnap XoHe TYPFblH YNiep opHalacCkaH, CcTaHuusa
aylaHblHOa apTynap TipkenreH. OpTa ecenneH 6ip aBTOKBIK XblsiblHa 2,5-3 Kr KOpFacblH
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6enin wWbiFapaTbliHbIH, eCckepe KeTKeH »XXeH. ATMocdepasblK ayaHblH KYKIpTTi cyTerimeH 6ip
PeTTiK NacTaHyblHbIH, Ce6ebi — aBTOKONIKTEP LWbIFapaTblH XXOFapPFbl KOHLLEHTPaUNsA MeH
KananblK Ta3apTy XYMbICTapblH (ceHbBinikTep) Xyprizy 6apbiCbiHOa XWHaNFaH KOKbICTapabl
epTereH yakblT 60bin Tabblnagbl.

KopFfacblH - ©3iHiH XUMUANbIK XXoHE BUONOrnanbiK KacneTTepiHe Kapall Tomnblipakka »XaHe
Tipi aF3afa CiHipinyre ete 6enim sanemeHT. Tipi XKacaywanapAblH 3aT aJiMacy »XaHe
hepMeHTTIK KyneciHe acep bepeni. Onap WaH-TO3aH XXaHe ra3 Topisaec TypiHAe Tapanagbl.
ATMocCepaFa TYCKEH KOpFfacblH Tipi a3f3afapfa TbiHbIC >OJi4apbiIMeH, ac-KOpbITYy
x)onpgapblMeH Tyceni. AF3afa TYCKEH KopfacblH BipiHWI KaH apKblbl TyCin cynekTepne
KMHaKTaNbIN, COCbiH BaybipAa, bynpekTe XaHe MuAa XUHaKTanaabl . OHbIH afF3afa TYCKEHI
Typasbl 6i3 Tek KkaHa 1-2 cafaTTaH KeliH 6ine anambi3 (1 KecTe).

1 KecTe.

KopfacblHHbIH, afiaM KaHbIHbIHAA XXUHaKTanybl [4].

KaHaaFfbl KOpFaCbIHbIH, MeLWEepPi, HAHOMOJb/N

OHaipicke geniuri (10° monb/n)

KalUbIKTbIK,

KM Epnep onengep Bananap 10 »acka
neniH

0,5 0,76+0,07 0,54+0,07 0,83+0,06

4,0 0,57+0,07 0,39+0,08 0,46+0,07

Pecny6nuka 6o#biHwa 0,30+0,08 0,20+0,09 0,27+0,09

opTaLia

KaHfa KOpFacCblH eHin, opraHnu3aMae Te3 TapaJia OTbIpbif, OpraHU3MHiH Tabufun cysinyiHeH
(baybip) eTin KeTepdi. EH KayinTi TbiHbIC XKO/4apbl apKblJibl KOPFACbIHHbIH, €HYyi 60bIn
Tabbinagbl. byn MeTann ackalaHfa eHCe, OHAA OJ1 Ty3 KbIWKbIJIbIMEH apaJsiacafbl XaHe
KOpFfacbiH XJopuaiH Ty3eni. byn 6eopraHukanbliK KOCbIJIbIC Te3 epufi XoHe ackKa3aH
KabblpFacbl apKbl/ibl KaHfa CiHedi. KaHoa KOpfacblH aKybl3gapMeH (aTan aMTkaHAaa,
anbbyMmunH) xoHe docdaTTapmeH bannaHbicaabl. OCbiHAAM KOMNIOUATLIK XXaFAanga KoOpFacbiH
KaHHbIH, KYpaMblHAafbl apuTpountTepne (wamMameH 90 nmanbi3) XKoHe MapeHXMMaTo34blK
opraHgapga (bynpek) 6onagbl. OCbl anTbiIIFaHOapFfa Tafbl Bip Aanen Kkeneci CtaTUCTUKabIK
kepceTkiw (cypet 1) [5]:
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Cypet 1. 2015 xbin 6orbiHWa KP-ga TapanfaH aypynapabliH cTpykTypachkl (1000 agamfa
wakkaHaa)

HOeHcaynblk MUHNCTPAIriHIH, gepekTepi bonbliHLWa eH Ken TapaifaH aypynapablH, TbIHbIC
aJly XKonpapblHbIH aypysiapbl ekeHiH 6alikayfa 6onagbl. AFHWN, KOPFaCbIHHbIH XXoHe backa Aa
3UAHAbI 3aTTapAblH afF3afa ThiHbIC XKOJ14apbl apKblJibl eHeTiHiH 6ip aaneni 6onbin Tabbinagbl.

JlacTaHy Ke3i xaHe ae Tonblpak HeMece cy 60sybl MyMKiH. HerisiHeH ocbiHOan Macerne
aypaHpapna 6onagbl, onap KopFacbiHAbl 6anKblTaTblH KaCIiMOPbIHAAPAbIH, TIKENeNn MaHbliHAA
opHanacapbl. byn Xafpganpfa, oCbl TonblpakTa eCipiNreH Hemece nacTaHfaH CyMeH
CyFapbl/iFaH KeKeHicTepae apTbik MeTanfapAbl CiHipyi MyMKiH. Ynbl 3aTTap Tonbipakka
YKMHaNna Kesne OHblH, XUMUANbIK KypaMblHbIH 63repyiHe ceben 6onafbl, conaH Tipi aF3anap MeH
opTaHbIH Bipniri 6y3binagbl.

XKbin canblH Tonblpakka 4,0-5,0 MblH TOHHACbl TyCeTiHi KepiHeni, an eHpAipineTiH
KOpPFacCblHHbIH 9P TOHHACblHAH KoplwafaH opTafa 25,0 Kenici Tyceni. 94eTTe, aybip
WapyalwblblFbl ayAdaHOapMeH CafbiCTbipFaHAa 6HEPKaCin eHAipici AaMblFaH aMakKTapAaa
Tonblpakka 25-27 ece Ken KopFacbliH TyCceai eKeH.

BipHelwe 3epTTeynephniH HaTuXxeci 6bolbiHWaA, TemipTay 3aybiTbl MaHblHaH apTYypPAi
KalbIKTbIKTaH asiblHFaH CbiHaManapAafbl TOMbIpak KypaMblHOAFbl KOPFACbIHHbIH, MeJLepiH
Keseci cypeTTeH Kepyre 6onagbl (cypeT 2) [6]:

CypeT 2. 3ayblT MaHblHAaH 9PTYPJi KalbIKTbIKTa ajiblHFaH ToMblpak CbiHaMaslapbiHAAFbI
ayblp MeTangap mesilepi

CypeTTeH Kepin oTblpFaHAan, MyHOa ayblp MeTangaphaH KopFacbiH (Pb) MbipbIlWTbIH (ZN)
KepcCeTKilTepi XOoFapbl €KeHAiri aHblIKTanfaH. ApakKalWbIKTbIK YAFanfaH CalbiH aybIp
MeTannap MeJsllepi Ae a3zanfaHObIFblH Kepyre bonaabl. bipak, 3epTTeywinepaiH Ty>XbIpbiMbl
fbonbliHWa 6y 3aHObIIbIK 9pKallaH cakTana bepMenTiHAiIriHe oe aHblKTanfaH, SFHU 01 KaTThl
Oaybl/l COKKaHa »KenMeH BipHelle oHfaFaH KM Fa »XeTeTiHairi 6enrini 6onabl.

Ocbl aTaNMbIlW MeTandapAblH KOHLUEHTPaAUUSChl OpTaHblH HblCaHOapbliHAa KebelreH canbiH
eCiMAiKTIH ecyi basynanabl, eHiIMi TeMeHaenai.

Aybip MeTangap eciMpiktTepre 2 XOJIMEH, AFHW TonbipakTaH TaMblpbl apKblJibl X3He
aTMocepafaH anblpakTapbl apKblbl Tyceni. bizre geniHri septreynepaiH HaTUXXeCiHe
cyneHeTiH bonicak, KapafaHObl KanacblHbIH TOMbIpafbiHAa ayblp MeTandapAblH MeJsepi eTe
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KOFapbl. KapafaHObl KallacblHOa KeH TapaJifaH MNblpel TUMO(EEBKa MbILUMHON ropoLUek
eCiMAiKTepiHOAe >XXWHaNfaH KOPFfacCblHHbIH MeJIWEpPiH KaHLWaNbiKTbl gapexene Ken
KWUHanfaHablFbl Aanen 6ona anagbl [7].

Ocbl anTbiIIFaHO4apObl TYXbIpbiIMAalW Kene kKenecigenm KOpbITbiHObI XaCalMbl3, SFHWU,
KOpFacCblH XXaHe Tafbl 6acka ayblp MeTangapablH KOplLlaFaH opTafa TapaJsybl TEK Tabusu
Kafhanha FaHa eMec, COHbIMEH KaTap aHTPOMOreH4i »XoJIMeH e KapKblHAbI TYPAE Xypyne.
OnapphblH KaTapblHa 6HAIPIC KanAblKTapbl, Tay-KeH eHAipici, TpaHCNOPT, TYCTi XXaHe Kapa
MeTann eHAipy, KypaMblHAa ayblp MeTangap Ke3aeceTiH TbiHaWTKbIWTapAabl peTci3
nampanaHy, XblJy-3/1eKTp opTanbikTapbl (XK30) HeMece Xannbl ypbaHM3aUUSaHbI XKaTKbI3yFa
bonagbl. MeguunHanblk 3epTTeynepre CyMeHe Kene KOpPFaCblHHbIH afaM af3acbiHa TbIHbIC
asnly >Xonpapbl apkblfibl €HETIHAIr aHbIKTanbliN, Ka3ipri kesge eniMmizge TbiHbIC any
XOJ4apblHbIH, aypybl €H Ken TapasafaH aypy 6osbin TabblnaTbiHbl aHblKTangbl. ByriHri KyHre
OEeNiHri 3epTTeysiepre capanTamMa >Kacall OTbIpbiN, 6HEPKICIN MaHaWbIHAAFbl TOMbIPaK
XKAaMbIIFbICbIHbIH, 40%-Fa OeniH nacTtaHfaHbl 6enrini 6onabl.
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