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Rationale

Carbon monoxide (CO) is a colorless, odorless gas produced by carbon-containing substances, most
commonly incomplete fuel and biomass combustion. Carbon monoxide deprives the human body
of oxygen, leads to severe poisoning and death. In 2017, there were 137 new cases of carbon
monoxide poisoning per 1,000,000 people worldwide, and 4.6 deaths per 1,000,000. The global
incidence of carbon monoxide poisoning has remained steady over the previous 25 years, while
mortality has decreased by 36-40%. Every year in Mongolia, 700-840 persons are hospitalized for
carbon monoxide poisoning. Also, there has been a lack of study into the prevalence and causes of
carbon monoxide poisoning and death.

Goal

Study the dynamics of morbidity and mortality cases caused by carbon monoxide poisoning in
Mongolia.

Objectives:

To analyze the carbon monoxide poisoning morbidity recorded in Mongolia between 2016-2020.
To analyze the carbon monoxide poisoning mortality reported in Mongolia between 2016-2020.
Material and Methods

The survey was conducted utilizing data from outpatient and inpatient poisoning and deaths reported
in 2016-2020 with the goal of studying carbon monoxide poisoning and mortality in Mongolia.
Workplace exposure poisoning was excluded from quantitative data on carbon monoxide poisoning
(fires, suicidal, accidental and domestic explosions, accidents, external effects).The statistics analysis
was performed using 23 versions of the SPSS program, to estimate a distribution of new cases
and fatalities per 10,000 population depended on age, sex, average number of hospital days, and
standard error. ArcGIS version 10.8 was used to map the locations.

Results

Acute carbon monoxide poisoning. Carbon monoxide poisoning was 0.01-0.31 cases per 10,000
population during 2016 and 2018. Between 2019 and 2020, it increased to 1.5-1.9 cases per 10,000
population, with up to 37% of those admitted to hospitals. In the last five years, carbon monoxide-
related deaths have been reported in 0.1-0.3 cases per 10,000 population. The amount of hours firing
of the households increases every year in September, when the colder season begins. Incidences
of death and intentional poisoning were reported in Arkhangai, Uvurkhangai, Khuvsgulaimags, and
Ulaanbaatar. The average age of poisoning patients admitted to the hospital was 33 + 19.5 years old
(minimum 2 months, maximum 81). In terms of gender, women registered for 58.4 (734) percent of
all cases. The average number of days spent in the hospital was 3.4+ 3.7 days.
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Carbon monoxide poisoning-related mortality. During the previous five years (2016-2020), 353 people
died in Mongolia as a result of carbon monoxide poisoning, although 1.4 percent, or five people, died
in hospitals, one case in Bayan-Ulgii, Zavkhan, and Uvs aimags, and two cases in Ulaanbaatar.
However, 98.6 percent of them died prematurely at home or in poisoned places due to a lack of
access to health care. The average age of carbon monoxide poisoning deaths cases was 35 + 19.9
years old, and 71.7 (253) percent were male. The Ulaanbaatar, Selenge, Uvs, and Dornod aimags
had the lowest death rate of 0.08-0.21 per 10,000 population, while Khuvsgul and Arkhangai aimags
had the highest death rate of 0.96-1.57 per 10,000 population.

Conclusions:

Carbon monoxide poisoning among the population rises during the winter season, however, in the
previous five years, 96.5 percent of cases have been poisoned accidentally, particularly 82.6 (1035)
percent of cases reported in Ulaanbaatar. According to socioeconomic factors, 41.6 (529) of the
cases were male, with an average age of 36.5£15.4 years.

During the preceding five years, carbon monoxide-related mortality in Mongolia was between 0.2 per
10,000 people. Without medical attention, 99.2% of cases died at the exposed location or area. The
death rate in Khuvsgul aimags was low, whereas it was high in Ulaanbaatar city. The average age of

Pp. 46-54, Tables 2, Figures 7, References 17

premature deaths was 35+19.9 years, and 71.7 (253) percent were male.
Keyword: Carbon monoxide, poisoning, epidemiology, mortality, Mongolia

YHpacnan

HyypcteperuunH gytyy mucan (CO) Hb eHre, amT,
YHOpryn xun 6Gereen HyypcTeperd aryyrncaH
HOranyyoumH 9x YycBap, dnaHryda Tynw ©6a
OvomaccbliH OyTyy wartanTblH yp AYHA YYCAS
HyypcteperumiiH gyTyy uCan Hb XyHun 6Gue
OpPraHu3MmbIr Xy4mnTeperduiH gytargang Opyyrx,
XYHO XOpANOrbiH yen Hac GapanTblH LwantraaH
6ongor 6a CO Hb xyumnteperdyeec 200-240
OaxvH Wnyy Xypatawraap LYCHbl ynaaH 3CUiH
remornobunHTon xonborggor [1, 8, 9.

Oanxuig, 2017 oHbl Gangnaap HyypcTeperdmitH
AYTYY WCIUAH  XOPANOrbiH  LUMH3  TOXMONZAON
100,000 xyH ampg 137, Hac 6apant 100,000 xyH
amg 4.6 Garraar ToouooncoH 6anHa. CyynuiiH 25
XUNUAH XyrauaaHn O9NXUAH X3MKI3HA, eBynen
TOITBOPTON X3B33p XapuH Hac bGapant 36-40
xyBuap byypcaH bainHa [2].

AHY-g XMMUIH XxopgniorbiH ynmaac Hac 6Gapax
TOXVMOMAMNbIH ~ XaMMMWH ~ TYrasMman  LantraaH
Hb HYYpPCTeperyMmH AyTyy WCAUNH XOpAsioro
ok BanHa. Tyxawn6an, xung 400 opyMMm XyH
caHaMcaprynrasp HyypCTeperdyunH gytyy UCRWIH
XopAnoroop Hac 6apx (ran TynmapTan xonbdooryn),
4000 rapyn UpraH SMH3anNarT xaBTaar 6anHa [3].

HyypcteperyunH JyTyy WCAWAH XOPASOro, Hac
GapanTbIr YyNC OPHYYAbIH HAAIAM 3AWMAH 3aCrUIH
WHOEKCUIH Y3YYNanTag TynryypnaH xapbuyynaxag
WHAOEKC Hb 2.1-3.6-Tan gyHa GONOH XeNKUHIYI yrc
OpHyYyAazd ovporuoo TyBWMHA 6arHa. XapuH sayy
Oyypan, xenkmk Ganraa opHyyablH XyBba OypTran
M3433anan  Aaytyy, Oypyy 339praac lantraanad
HapuvinBYNaH cygnax waapanaratan 6arHa [2].

HyypcTeperdninH ayTyy NCIUAH XOPAMNOrbIH rofnfiox
WwanTraaH Hb caHamcapryn 6angnaap rannaraaHsi
siBUAA yycaar O0noxbir ONOH YNC OpOHA XMWC3H
cydarnraaHbl AyH xapyyncaH 6angar. Tepen 6ypuiiH
waxman TYNWWIr XaparnacHasp PM ToocoHuop,
TopTOr GonoH 6ycan GoxupayynardabiH
aryynamx OyypcaH caviH yp OyHTan GanHa. a4
camxpyyncaH waxman TyMAWWir xaparnax ssuag
rapax xop awyrnbIr 36B TOOLOOIDK HYYPCTOPOryniH
OyTyy ucnunH xypu 60MnoH apxar Xopgrorooc
WanTraancaH es4ynen, Hac 6apanTtaac ypbgymnaH
COPrUANaxX LWaapgnara Xenkwk ©Oamraa ync
OopHyyaaga Tynrapd 6arHa.

MaHan yncag, HyypcTeperuymmH nayTyy WCIUAH
xopanoroop xung ayHgxaap 700-840 opumm xyH
XOPAOX 3MHAIMIMIAH Tycnamx apaar 6arHa [7].

MaHa# yncbIH XyBb HYYPCTOPOrYUiiH Ay TYY UCITUIH
Xopasnoro, Hac GapanTbiH TapxanT, LanTtraaHbir
TOOOPXONIICOH CyAanraaHbl axun gytmar banraa
Hb 9HAXYY cyganraar Xunx yHaacnan 60mncoH.

3opunro
MoHron YNCbIH XOMXK33H[ OypTraracaH
HYYPCTOPOrYMinH  AyTyy  MUCMWAH  LIanTraaHT

X0opAsioro, Hac GapanTbiH Xeanen 3ywr cyanax.
3opwunrT:

1. Monron yncag 2016-2020 oHbl XxyrauaaHg
OypTrargcaH HyypcTeperdyMiiH OyTyy WCIWIH
WwantraaHT XopasiorbiH - M3A33nang  AyH
LUMHXUT33 XNNX

2. HyypcTeperymnH AyTyy WCMAWMWAH XOpASorbiH
wanTtraaHT 2016-2020 oHAg OypTrargcaH Hac
OapanTbIr cygnax
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Martepuan, apra 3ym

Buuvrnan cypanraadbl 3areapaap 2016-2020
OHA Jpyyn M3HAWWH XenknuiH TeB (OMXT),
XopanorbiH sapanTtan TyCrnaMXuinH YHOICHUN TeB
(XATYT), 3x, XYyXAMNH 3pYyn MIHANNAH YHOICHUN
TeB (OXOMYT)-unH ambynartopu, cTauMoHapbIH
eB4nern, Hac GapanTblH TOOH M3433nan, WyyxuiiH
LWNHXUNTASHMIA  YHOSCHUIA  XypaanaH  (LULIYX),
LlargaarmnH  epeHxun rasapt HyypCTeperdmimH
AYTYY VCMWAH XOpASorblH Hac GapanT OHOLUTOW
OYypTraracaH TOOH  M3AJMIMAM  awmrnanaa.
HyypcTeperymnH pyTyy MCAvMAH Xxopgnoro (ran
TYUM3p, amMua XOpJioxX COA3NTIN, CaHamcaprym
OONoH axyrH Oan63apanT, ocon, ragHbl HerneeTan
©pPTCOH)-bIH TOOH MS3A33NN33C axrblH 6GanpHbI
OPTONTUIT XacH axynHHeXLIeNnaepTCeH Maa33NImMnr
awuvrmacaH 6onHo. Ctatuctuk GonoscpyynanTbIr
SPSS nporpammbiH 23 XyBuUnGapbIr awmriaH LWnH3
Toxmongon, Hac 6apanTbir 10,000 xyH amg TapxaaH
ToouoB. XOpAMNOrbiH TOXMOMAON, Hac GapanTbiH
XYH aMm 3YyMH Y3YYNanTUAr Hac, XYWUC, 3MHINMMMH
Tycnamx VYWMYUMArASHUA Op XOHOTMAr OyHOax
Y3YYIIONTIap  WNIPXUWAMXK, CcTaHgapT angaar
ToouoonoB. Xopanoro 6yprtraracaH  Ganpumn
(avimar, HUCRan), apyyn M3HAWNH TycnamXx aBcaH
rasap, Xopasiorof epTCeH LantraaH, cap 33prumr
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ArcGis nporpammbiH 10.8 xyBunbapbir awmrnaH
YP OYHr TannarHas.

CypanraaHbl éc 3yun

Cypanraar axnyynax éc 3yiH 3eseepnuir SMA-
Hbl 2020 oHbl 02 gyraap capbiH 04-Huin e4puUiAH 2
Ayraap xyprblH TOFTOOMOOP cyganraar rymuatrax
apra 3y 60MnoH cyaanraaHbl M3433N3N Lyrnyynax
apra TeXHUKUINH HUALLAN, cydanraaHg oponuorymimH
3pX TOOOPXONNOIAOH XaMmraanargcaH, oponuoring
TOOOPXON YHIH 36B M3 3313 ery, LWMAABIp raprax
oonomx OypayyncaH 33par €c 3yWH acyyanbir
XANanuadx cyganraar sByyrnax 3eBLUeepes aBCcaH.

Yp AyH

HyypcTteperuvMiiH ayTyy UCNWAH XypL, XOpAnorof
©pPTCOH XYH amblH Gavigan

HyypcTeperinminH AyTyy WCAWMNUH axyWH OpPYHbI
xopgnoro 2016-2018 ong 10000 xyH amg 0.01-
0.31 Toxmongon OypTtraracsH OawHa. XapuH
2019-2020 oHg 10000 xyH amag 1.5-1.9 xyptan
HOMArAcaH, 3araspuiiH 37.0 XyBb Hb 3MHIMArT
X3BTOH 3MUNYYNC3H GanmHa. CyynuiiH 5 >XunuiH
XyrauaaHg  HYypCTeperywmH AyTyy  UCMUMH
wanTtraaHT Hac 6apant 10000 xyH amg 0.1-0.3
Toxmongon OyptrargcaH G6anHa (Figure 1).
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Figure 1. last 5-year trend of carbo monoxide poisoning per 10,000 population in Mongolia

HyypcteperyviiH oyTyy WCAWAH axymH OpuYvHA
TOXWOMACOH XOpASoro Hb xwun bypuiiH 9 gyrasp
cap Oyly CapyyHUn ynupang, rannaraasbl yepq
HomarasH 10,000 xyH amag 0.1-0.2 TOXMORAon
OypTraracaH 6anHa. 2016-2018 oHyyaan aynaaHsl

ynupang xopgrnoro 6yptrargsaryn 6on 2019-
2020 oHbl gynaaHbl ynupang OypTraracsH Hb
axymH Xopamnoro, O3rganT rapaxaac ypbayunad
COprunnax Wwaapanararanr xapyyrnx 6arHa (Figure
2).
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Figure 2. Incidence of carbo monoxide poisoning per 10,000 population, by season

HyypcTeperdmitH oyTyy UCAUAH XOPA10ro OHOLLTOWN
OypTraracaH ToxuonanyyabiH 96-aac 433w XyBb
Hb caHamcapryn Gamgnaap ran TyAM3p, axyWH
[9n6apanT, aBTOMAaLUWH, rpaxug eptger OarHa.

XapvH 4 opunMm XyBb Hb rafHbl HerneeTan, amua
XOPSIOX COA3MNTANradP XypL XOPASOro[ epTCceH
bawnHa (Figure 3).
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Figure 3. Reason of carbo monoxide poisoning cases, (2016-2020 year), in Mongolia

CyynuiiH 5 >XunuiiH XyrauaaHg HYYpCTeperymmnH
ayTyy wcnunH xopanoro basH-Onrun anmraac
Oycap 6yx avimart OypTraracaH 6anHa. XopanorsiH
XaMIMiH uX Toxuongon YnaaHbaaTap xoTtoa
10,000 xyH ampg 6.5 Ganraaraac 2019-2020 oHA
4.3 TOXMONANOOP HA3M3rAcsH OanHa. ApxaHran,

©OBepxaHran, Xescren awvmar, YnaaHGaartap
XOTOA4 amua XOproxX, TrafgHbl HeneeTanrasp
HYYPCTeperyninH oyTyy UCNUAH XOpAnoros epTceH
Toxuongon ux banHa. bycag avimart caHamcaprym
Oamgnaap xopanorog epTCeH  TOXMonanyyn
oypTrargxaa (Figure 4).
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Figure 4. Incidence of carbo monoxide poisoning, per 10000 population by aimags and
by reason, in Mongolia

HyypcTeperdaninH gyTyy UCINNH axXymH XOpAnoroq
©pPTCOH XYH aMblH AyHAax Hac 36.5+15.4, xaMruiH
Oara Hb 2 capTail HsapaKl, XaMrMiH axmag Hb 86
HacTaH ©OanHa. OMHANAIT X3BT3H 3MUITYYSIC3H
©BUYTOHYYAMMH AyHAaxaap 33%19.5 (xamrumH
bara 2 capraw, xamruiiH eHgep 81) Hactan GaliHa.
XYNCUIH XyBbA HUNT Xopanorog eptercaviH 58.4
(734) xyBb Hb 9martan bHanHa. HyypcTeperymiiH
ayTyy wcnuiH xopgnorbiH 82.6 (1035) xyBb

Hb YnaaHOaaTtap xotog OypTraracsH OariHa.
HyypcteperyviiH oyTyy VUCAWAH HUWAT XOPASOrbIH
8.9 (111) XyBWIAr XYyXAWIAH XOPAJ10ro 333K 6anHa.
AMMa XOprox C3O3NTal XOPASIorbiH AyHOAX Hac
27.9+11.7, 53.8 xyBb Hb 3partan GarHa. XapuH
caHamcapryh 6Gamgnaap xoparnorog  ©pTCeH
umpragunH ayHaax Hac 36.7+15.3, 58.6 xyBb Hb
amarTanyyyq 6anHa (Table 1).

Table 1. Percentage of carbo monoxide poisoning cases, by selected indicators

Selected indicators Source of CO poisoning
Accidentally Domestic fire | Suicide exposure to External
exposure to carbon % (n) carbon monoxide influence
monoxide % (n) % (n)
% (n

By location
Ulaanbaatar 82.6 (1035) 20 (1) 76.9 (10) -
Countryside 17.4 (218) 80 (4) 23.1(3) 100.0 (1)
By demographics
Male 41.4 (519) 60 (3) 53.8 (7) 100.0(1)
Female 58.6 (734) 40 (2) 46.2 (6)
Mean age 36.7£15.3 23.2+15.4 27.9+11.7 5
Children (0-18) 8.9 (111) 40 (2) 7.7 (1)
Adult (>18) 91.1 (1142) 60 (3) 92.3 (12) 100.0 (1)

CyynumH 5 XWMWMNH TOXMONANbIH M3433MM33p
Xopanorog

HYYpCTeperdniH
XapbLaHryn 3anyy,

AyTyy

WCINIH

OpTEeX, OMHOMAIT X3BTAH I3MYMyyncaH GanHa
(Figure 5).

20-34 HacHbIxaH uUnyyTaun
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Figure 5. Percentage of cases of carbon monoxide poisoning
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XypLy Xopanorod XyyxXayyd HacaHh Xypardgaac
UNYY XYHAO epTex, XyYHApan erger Gavix 6onoxbir
xapyynnaa (Figure 6).
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Figure 6. The average of hospital bed days and age groups for carbon monoxide poisoning (2016-
2020 year), in Mongolia

HyypcteperumiiH  ayTyy  WUCRUNWH

LianTraaHT Hac bapanT

xXopAanorbiH

CyyrnunH 5 xunuiiH (2016-2020 oH) xyrauaang
MoHron  yNCblH  X3MX33HA  HYYPCTOPeryuiiH
AyTyY WCnunH wanTtraaHaap 353 Hac 6Gapant
OyptraracaH. YyHaac basH-©nrun, 3aBxaH, YBC
anvryynan Tyc Oyp Har, YnaaHbGaatap xoton
2 TOXMOMOON SMHANMUAH Tycrnam ascaH M

3MH3NarT Hac 6apcaH 6anHa. YnacaH 98.6 xyBb Hb
SMH3MMMIAH Tycram aBd Yaganrym raptas 6omnoH
xopanorog epTceH 6Gawpwwungaa uar ©ycaap
9HACOH GamnHa. HyypcTeperuniH OyTyy WCAWAH
XOpAJSIOrbiH WanTraaHT Hac 6apcaH XyHun ayHaax
Hac 35+19.9 6a 71.7 (253) xyBb Hb 9parTanyyyq
banHa (Table 2).
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Table 2. Percentage of carbo monoxide poisoning deaths, by selected indicators, Mongolia

Selected indicators Home, %(n) Hc:z?r:t)al, (2/?(13 ’ Inf,:/:' ('::;’ e
By location
City 66.2(153) 40(2) 76.9(60) 56.4(22)
Countryside 33.8(78) 60(3) 23.1(18) 43.6(17)
By demographics
Male 70.1(162) 40(2) 75.6(59) 76.9(30)
Female 29.8(69) 60(3) 24.4(19) 23.1(9)
Mean age 34.3122 56121.7 35.6£15.7 35.4+12.1
Children (0-18) 32.5(75) - 14.1(11) 10.3(4)
Adult (>18) 67.5(156) 100(5) 85.6(67) 89.7(35)

MoHron yncbliH Oyx HyTar A3BCrapuMNH X3MXKI3HA
HYYPCTeperdnitH oyTyy UCIUAH XOPA10rbIH yriMaac
Hac 6apanT GypTraracaH GanHa.

HyypcteperumiiH  OyTyy WCAUWH  XOPASOrbIH
wantraaHaap XeBcren ammart xamruiH Oara
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Figure 7. Mortality of carbo monoxide poisoning by aimag, per 10000 population

Oytoy 10000 xyH amg 0.08, xaMrminH nx ToXnorngon
YnaaHb6aaTtap xotog 10000 xyH ampg 1.57 Hac
BapanT 6ypTrargcaH 6anHa (Figure 7).

Mortality of CO poisoning

Scale1:85 km

(2016-

2021), in Mongolia

Xanuamx

[onxung HyypCTeperynnH xopasiorbiH TOXMongon
CYYNuUiH 25 XunuiH XxyrauaaH TOrTBOPTOW
TYBLUMHA, XapyH Hac B6apanT Oyyp4 6aiHa. OH3 Hb
AHY, Xataa, AHrnuv 33par ync opHyyaan xopanorop,
epTex, Hac GapanTbir OyypyyncaH apra XamKaar
6HOep YP AOYHTIN X3PANKYYICIHTIN XON60OTON.
XapuH Byypan Xenkuntan opHyyaan XOpPAMOrbiH
Oyptran Mmaga23nan  gytmar, 3eB  OypTragarrym
33par Hb 9H3 Tan A33p wunyy aHxaapax, byptran
cyganraar HapuvBudnax Lwaapgnaratan XamasH
y3gar [2]. bugHuin cypanraaraap 4 M3439n9n

uyrnyynaxag HyypCTeperdyuinH xXopanoros epTceH
WanTraaHbir HYYpC TYJNC3H, rpax, MalMHG, XWUAH
TYMNWWHA 6PTCOH 33par M3aaanan bypTrargasaryin,
3axblH LycaH naxb kapbokcremornoouH,
XYUUATOPOrYnAH  X3MXKI3, HUArMWWAH  Gavigan
39par Magl3aNNyya AyTyy, oypTrarasaryn Gannaa.
MeH yHA3CHUIM GypTran mMaga3nan GOonoH apyyn
M3HOUNH GarryynnaryyabiH TOOH M33351351 3epex
39par TynramgcaH acyygan rapcaH. LUaawwmp
XUMUWH XOPANOro snaHrysa axymH XypasHUMn
HYYpCTeperdniH OyTyy WUCMAMWAH  XOPANorooc
ypbOUMnaH  CIpruinaxumH  Tyng — Oyptran
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M3AJSNNUAT  CavXkpyymX, LantraaH xamaapnbir
HapuBYnaH TOFTOOX LWaapanaratan 6avHa.

[anxuiiH onoH cypanraaHyyaag HyypcTeperduniiH
ayTyy wucnuinH  xopgnorog 0-14 Hac, 20-39
HacHbIXaH WNyyTa epTceH GawvHa. [3spx
Oara HacHbl XYyyxOWWMH eB4Ynen Hb ©OAMCHIH
conunuooHooc xamaapanTtavraap 0-5 HacHbixaH
UIyy XyHA3pAar Gonoxbir TOLOPXOWNCOH [2, 3,
12]. BHCY-a xopgnorog 3anyy apartandyyg, raHy,
Ove, cancaH, eHgep ©OonoBcponToun, axnaacaa
XanargcaH Xymyyc wnyyTam 6airaar TOrToOCOH
OarHa [6]. [33px3ac xapaxad HyypCTeperiuiH
OYTYY WVCNWIAH Xopanorog HWArMuWiAH Gawngan,
©0noBcpon, COENbIH ANraa, Hac 33pPar OfIOH XY4WH
3ynn Heneenger 6aiHa. bugHwii cyganraaraap 20-
34 HacHbIXaH UnyyTan epTceH 6a 3MHANAIT X3BT3H
amunyynaryaaac 0-5 Hac, 20-34 HacHbl XyH am
UITYY X3BTIX 3IMUNYYNCaH 6arHa.

BHXAY, AHY, BHCY-g xwuiracaH cynanraaraap
XYH aMblH AyHO XOpASoro gynaaHbl 39X yyCBIpPTaN
XOnBOoOoTON XMIH TYILW, Waxman Tymnw, HYYPCHWUA
wartantaac  COPYYHUN  ynupang  UX3BYMSH
caHamcapryn Gangnaap eptceH GanmHa. Uiimaac
XYH aMblIr TYNLW TYA3X, aWMrnax axnax yeq ypsrax
M3[3331 cypTanyunraar epreH xumngar 6anHa [2,
3,8, 9]

BbugHun cypanraaraap HyypCTeperdMmH AyTyy
WUCINAH  XOPAJIOTbIH  HUAT ToXuongnbiH 96-aac
O93LU XyBb Hb caHamcapryn dangnaap xopanorop,
OpPTCOH, CIPYYHUN ynvpang TOXMonaaor Hb A433pX
cyganraatam gymk 6anna.

Oonxung  HyypcTeperyumH  aytyy  UCIUAH
XOpASIorbIH cyganraaraap 3parTanyyya
AMIITaNYYy433c 2 gaxuH unyy Hac dapx Gaviraar
TOITOOX33. Zavorsky Hap aMarTandyyaumnH uycaH
Aaxb KapbokcuremornobuHbl aryynamx 6yypax
Xyrauaa aparTanyyynaac b6ara 6arraar TOrrtoocoH
Hb YYLUTWHbI araap CanrafnTTalk XornbooTon XaM33H
TannbapnacaH 6ariHa. XapuH Angela L Chiew
Hap aMarTavyyyn Xopanorod epTCeH 4 dMHINarT
XaH4ax Hb 3p4yyaaac Gara Ganraar TOrTooxas [2,
9,10, 17].

BugHuin cygnaraaraap MoHron yncblH X3MX33HA
OypTraracaH Hac  Oapantag  aparTanydyya
AMArTanyyyaaac 2.5 gpaxvH nx epTceH Gairaa Hb
093px cyfanraatan omponuoo 6arHa.

BHXAY, BHCY, Oanxuiin 6ycag opoHA Hac 6apant
60-aac 093w HacHbl XYH aMmpg Wryy Toxuongnor
baviHa [6, 8, 10, 14]. Oaapx cynanraaHyynaa 60-
aac [093W HacHbl XyH amp Hac GapanTt Tynxyy
OypTtrorgax 6anraa Hb TyxalH XyHWA apxar
OBUNeNWUIAH  XYHAPan, snadHrysa 3ypx cyaac,
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MS,EI,pSJ'II/II;IH TOITOJILOOHbI
Oaliraar TorTooxaa.

eB4ynen Heneemx

BugHuin cynanraap aMH3MAMMAH TycnamX aBcaH 4
Hac bapcaH npragunH gyHgax Hac 56+21.7 bairaa
Hb [33pX cydanraaHyyTtamn onponuoo 6arviHa. as4
50 Hac Hb xapbLaHrym 3anyy Hac y4ump uaawmng
XOpANoroq eprerceguiiH XyHapan, Hac 6apantag
XaBcapcaH eB4fieNnn Heneernk Oalraa 9COXWIAr
HapuBYNaH cyanax waapgnararan 6aviHa. XapuH
rapTa3 uar 6ycaap 3HACSH WPragunH AyHAaX Hac
35+19.9 GanHa.

MoHron ynceiH 3acrmiH  raspblH 2018  OHbI
02 pyraap capblH 28-Hbl eapuiiH 62 ayraap
Tortoonioop 2019 oHbl 5 payraap capblH  15-
Hbl ©4peec 3XMaH TYYXUA HYYPC X3P3rnaxumnr
XOPUIMOCOH. 3acrviiH raspbiH TOTTOONT X3P3NKMXK
3XArNCHI3C XOWW HWACISNUAH XYH amMblH AyHA
2019 oHbl 10 gyraap capf HyypCTeperdnnH oytyy
ucnuiiH xopanoro (OYOA-T58) racaH oHoLuTom
XUMUWH XOpANOrbiH A3r43NT rapy 15 upraH apyyn
M3HAMNH GanryynnarbiH TycrnamK YWnyunrad aeu
Yaganrym raptaa Hac GapcaH 6ariHa.

HyypcteperuviiH  ayTyy UCAWAH  LWanTraaHT
eBuner, Hac GapanTbir 43NXMINH 6HO8P XeNKUITIN
YyNC OPHYYA CUCTEMTINrasdp BypTrax, XAHaX XyH
amMbIr M3J33MNMa3p xaHragar 60omn XapuH Xenkun
Oyypan opHyygag TegunneH OypTran Maassman
Sanpgarrym 6anHa.

MoOHron yncblH X3MX33HA XUMWMH XOPAMOro,
TYYHUI WanTtraaHT Hac 6GapanTtyydbiH 6ypTran
M3433N3n OpOH HyTarT 6yptrargoH  AMXT-g
HarTrargaar 6avHa. Hac GapanTbiH wanTraaHbIr
LlargaarmiH razap 60M0H WYYXWUIAH LUNHXKUITTI3HWUIA
YHO3CHUA TOBUWH OYrHAINTI3P TOrTOO4Or Tyn Hac
OapanTblH M3a33r 3 Gawnryynnaraac aB4 H3IrTrax
Waapanara rapcaH.

Xopgnorog epTex Oyn wantraaHbl OUWNSHX Hb
rannaraaHbl, gynaaHbl 39X YYCB3PTa/ XonbooTom
XOpANnoro 6ypTraracaH 6arraa Hb XyH aMblH M3JIaT,
XaHgnarbir HAMIrayynax Lwaapgnaratam ragrvr
ONIOH ONOH cyganraaHaac xapyyrncaH 6anHa.
XapuH AHY-g cypanraa (1997)-raap waxmarn
TYNWHUA X3P3IrM3JHI3C YYOC3AH HYYPCTOPerdumH
OYyTYY UCNUAH XOopanorod epTceH XyH ambiH 91.0
XyBb Hb YHO3CHWUI LIeeHX Gereef TaaraapuiiH 61.4
XyBb Hb BONOBCPONbIH TYBLWKWH Bara aHrnm xanasp
APBX, YHLWWK Yagaarryn nprog 6ancHbIr OHLOMKI9
[2, 5, 6].

Uaawwnag xumuiAiH  xopanoro, Hac 6apanTbiH
BypTran M3A433NNUAH TOrTOMLOON XONKYYIaX, XYH
aMbIr axynH XYP3a3aH4 XMMUINH XOPANoro epTexeec
ypbOYMnaH CIprunmncaH MaA33Nan, cypranyunraar
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IPUUMKYYNIIX,
HOBTPYYN3XA33 XYHWA 3pyyn  M3HA,

TexXHonorumr
arynrym

anmBaa LLNH3

Oanpang XapxaH Heneernex apcanunir TooLoonaor
Oanx waapanaratan 6ariHa.

OyrHant:

1.

HyypcTteperymnH Aytyy WCAWMWAH XOpASOrbiH
TOXWOMZAON C3pyyHWA Oyloy rannaraaHsbl
ynupang  HaMmargax, cyynunH 5 xkung

HYYpCTOperyMmH AyTyy WCAWAH LWanTraaHT
Xopasnoroq epTtceH XyH ambiH 96.5 XyBb Hb
caHamcapryn 6angnaap xopgox, 82.6 (1035)
XyBb Hb YnaaHbaatap xoTod OypTrargcaH
OanHa. HuMT TOXMOMANbLIH AOyHO2X Hac
36.5+15.4, 41.6 (529) xyBb Hb 3p3rTaNYYyA
OanHa.

MOHron yncbiH X3MX33HA, CYYNUAH 5 xung
HYYPTOPOrYMNH  OyTYY WCNWAH  LWanTraaHT
Hac Gapant 10,000 xyH amg 0.2, xamrunH
ux Toxmongon 2019-2020 oHblI XxyrauaaHg
OyptrargcaH 6arHa. Huit ToxmonanbiH 99.2
XyBb Hb XOPAJ10rOf, 6PTCOH razaptaa 3MHIMMMNH
Tycnamx aBy Yagaaryw Hac b6apcaH, XeBcren
alMart xaMruiH Gara, YnaaHbaatap xoTtog
XaMIMiH mnx OypTraracaH 6anHa. Llar ©ycaap
QHAOC3H TOXMonAnblH AyHAoax Hac 35+19.9,
71.7 (253) xyBb Hb aparTanyyyg banHa.
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