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Background
Electronic cigarettes were invented in 2003, and their use has increased rapidly worldwide,
especially among adolescents. Research shows that young people are more vulnerable
to nicotine addiction, and a significant proportion of users have never smoked traditional
cigarettes, indicating that e-cigarettes attract new users.

Key factors contributing to the rise in e-cigarette use include a wide variety of flavors, pleasant
aromas, the misconception that they are less harmful than conventional cigarettes, easy
accessibility, peer influence, and curiosity. Studies also indicate that parental smoking and
exposure to secondhand smoke influence adolescent use.

In Mongolia, adolescents make up 16.7% of the total population, suggesting a substantial
number are at risk of e-cigarette use. Despite existing legal restrictions on sales to minors,
usage among adolescents continues, highlighting the need for further research on this issue.

Objective
To study the prevalence of e-cigarette use and identify influencing factors among adolescents
in Songinokhairkhan District, Ulaanbaatar

Materials and Methods

A descriptive cross-sectional study design was employed to assess the prevalence of
e-cigarette use and its associated risk factors among adolescents in Songinokhairkhan District.
The study population consisted of students aged 12—-18 years enrolled in local secondary
schools. Using simple random sampling, 679 students from 7 out of 24 schools in the district
were selected to ensure a representative sample. Eligibility was determined according to
predefined inclusion and exclusion criteria, and data were collected through a structured,
self-administered questionnaire covering sociodemographic characteristics, behavioral
factors, and exposure to e-cigarette-related information. Data entry and management were
conducted using Microsoft Excel 2021, while IBM SPSS Statistics 26 was employed for data
analysis. Descriptive statistics (frequencies, percentages, means, standard deviations) were
used to summarize participant characteristics, and inferential statistics, including Pearson
correlation analysis, were applied to examine relationships between e-cigarette use and
potential influencing factors. Statistical significance was set at p < 0.05. Ethical approval was
obtained from the Research Ethics Subcommittee of “Ach” Medical University (Resolution
No. 5). All participants and their parents or guardians provided informed consent prior to
participation, and the study was conducted in full compliance with ethical principles and
relevant research guidelines.
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Results

Atotal of 679 adolescents participated in the study; 52% (n=356) were male, and 81% (n=547)
were aged 15-19 years. Of the participants, 43% (n=293) reported using e-cigarettes.

Among e-cigarette users, the reasons for use included curiosity (56.5%, n=174), peer use
(22%, n=68), and stress (15.9%, n=49). Regarding duration of use, 67.8% (n=137) had used
e-cigarettes for 1-6 months, while 12.8% (n=26) had used them for 1-2 years.

Statistically significant differences were found between e-cigarette users and non-users in
terms of gender, knowledge about nicotine content, awareness that e-cigarettes may be more
harmful than regular cigarettes, presence of e-cigarette users among peers, and presence of
e-cigarette users in the household (p=0.003; <0.001; 0.02; 0.008; 0.002).

Male adolescents were 1.3 times more likely to use e-cigarettes (p=0.003, OR=1.3).
Adolescents aged 10-14 were 1.2 times more likely to use e-cigarettes (OR=1.2, p=0.236).
Having a household member who uses e-cigarettes increased the likelihood of adolescent
e-cigarette use by 1.7 times (OR=1.7; p<0.001).

Conclusions:

E-cigarette use is common among adolescents in Songinokhairkhan District, and it is
significantly influenced by sex, knowledge about e-cigarettes, and the use of e-cigarettes by

family members and peers.
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YHaacnan

OnekTpoH Tamxu Hb aHx 2003 oHAg 30XMOH
OyTaaracaH Oereen “vape” rax Hap TOMBEO
1960-aaf, OHOOC X3P3rnar4aXx aXancaH 6arHa
[1]. CyynuiiH XOpWH >KUMWAH XyrauaaHg
9MNEKTPOH TaMXxW Hb YynamxknanT TaMXWHbl
opnyynard xanbapasp A3nNXvunh AaxuHg epreH
Tapxax, SnaHrysia ecBep HaCHbIXHbl OyHA
X3Oparnas JpuYUMTINM  HIMIrAdX XaHnanara
axurnargax 6anHa [2, 3]. 3anyyuyyabiH
AYHO LaxMM TaMXWHbl X3parnasd 3pyYnMMTan
HOMaraaX Gamnraa Hb TSA HacaHO Xypardguunr
600BONM  HUMKOTWHBI  Xamaapang  unyy
epTemMxuin OariHa [4]. ONeKTpoH TamMxu Hb
TaMxu TaTgar XyMyYCUAH COHMPXIbIr TaTax
XSO X3O9H OHunorton Gamgar. OnNekTpoH
TaMXWHA 30puWyricaH amT opyynardmiH TOO,
Tepen acap ux toM. Har OpeHn 3neKkTpoH
TamxmnHg 100 rapyn amT opyynardunr caHan
6onrogor G6anHa. 4000 rapyn 3NeKTPOH Tamxu
X3pParnary AyHA4 OHNawH cyganraa siByynaH
TOAHWUM Yp AYHII3C Xapaxapd amT, snaHrysa
ONOH TepPNWAH aMT Hb O0JoornMH BGOMnoH
XYYUYMH TaTgar Xymyyca u4yxan rax y3coH

GanHa [5]. lyHa, axnax cypryynb, KONNeXunH
OWYTHYYAbIH AyHA4  SAByyrncaH TOMOOXOH
cyjanraaHg XamrmH TYraaman Herneenex
XY4UH 3yWAng, 3anyydyyd COHWyY 3aH, Haus
HOXOUWH X3parnas, aMmT YaHap, ONIOH AH3bIH
LWanTraaHbl yriMaac aMfekTpoH TaMxu alumriax
GorncoH Tanaap cyganraaHbl yp AyH 6ainHa [6].

ONEeKTPOH TaMXUHbl X3P3rNI3HUN  dpcaanT
XYYVH 3yWnyya Hb: ONEeKTPOH TaMXuHbI Tanaap
XYBb XYH XOp X6HeenuiH Tanaap XxaHrantram
oMnronTryn 6anx, ye TOHMMHXHUN XOOPOHAbIH
XapunuaaHbl  TYBWWHA  Y3Yyn3aX  Henee,
O9NryypT 9nNeKkTpoH TaMxuHbl 6Gopnyynant,
Taanamktam yH3p, OfIOH TepSIMH aMT 33par
HUNIBM, XYP33N3H Oy OpYHbI XY4MH 3YATICUIH
Heneenen 6awnHa [7]. CyynuiH ven 12-16
HaCHbl 3anyy4dyyablH AyHA SNEeKTPOH TaMXUHbI
X3parnaa HAIMaraax Oanraar Tawundapnax,
TYYHTOM  xonbooTOM  XY4YMH  3YWIICUIAT
cygancaH cyganraaraap ©cBep YEUMHXHUMN
9MNEKTPOH TaMXWMHbl X3P3rNA3HA 3UAr IXUMH
Tamxu Tatax unyy Heneenger GanHa. [8, 9].
ONEeKTPOH TaMXM X3p3arnad HAMIrAaxXag amT
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opyynardmiiH OfioH Tepers, Taanamxranm yHap,
9MNEeKTPOH TaMxM Hb XOp XeHeen 6Garataun
FAC3H Tallaa ONNronT, XyganaaaHbl XYPTIaMXK
eHoep OGampan, ye TOHIMWH Henee 33par
HUMISM, XYP33M3H Oy Op4YHbI XYYMH 3YIASC
yyxan Henee y3yyrx 6anHa [10]. Tyxann6an,
XaTtagaa XWWC3H cypanraaraap  9QreKTpoH
TaMXy Xaparnagar AyHA4 aHrviH cyparybliH
63.8% Hb amTaHg Hb TaTardaH Xaparnagar
Gonoxbir TOrroocoH 6ereen CoOHWMy4Y 3aH Hb
XAParnaar axnyynax ron wantraad 6onaruir
OHuoncoH GarHa [11]. Manan yncag ecsep
HaCHbl XYYX34 HUWAT XYH amblH 16.7% 3335k
banHa. ©epeep xanban eceBep HacHbl 564377
XYYX3[ 9NEKTPOH TaMXWUHbl X3P3rnaaHg epTex
apcoanTan BarHa. ©cBep HacHbl XYyXAayyAa
9MNEKTPOH TaMXMHbl XOPT 3ypLUnblH Tanaap
M333MaN AyTMar, HarHWWraa garaH ayypamx
WwanTraaHaap >KWKWUIM3H xygangaa 6o0noH
OHNMamHaap aB4 Xx3parmax 6arHa. ©ceep
HacHbl Xyyxayyd Hb 21- 33C [OOW HacHbI
XYMYYCT Xygangaanaxbir XOpUIIOCOH XyyIb
TOFTOOMXKWWI Y XapransaH 3MeKTPOH Tamxu
xoparnax 6anHa [12]. Mnmaac ecBep HaCHLI
XYYXOUAH 9NEeKTPOH TaMXMHbl X3P3rnaar HaH
TYPYYHA cyanax waapanaratav 6anHa.

Taamarnan

©cBep HaACHbl XYYXOUNH 3MNEKTPOH TaMXMHbI
Xoparnaa engep OanHa. JNEeKTPoH TaMxu
X3parnagar Ham3 HexenTan ©Ganx, TaMXWHbI
Taanamrtanm YH3pP, ONIOH TeprfiMiH aMT Hb
©CBOP HAaCHbIXHbl 3MEKTPOH TaMXM X3PIrnax
COHUPXITbIT HAMArayYIK 6arHa.

3opunro

CoHrnMHoxampxaH AYYPrMuiH ©cBep HacHbI
XYYXOUAH 3NEKTPOH TaMXMHbl X3PIrNa3aHUN
TapxanTt, TYYHO Heneenex XYy4YuH 3yNrcumr
cyanax

3opunrt:

1. CoHrnmHoxampxaH OYyYprumH ecBep HacCHbI
XYYXOWUWMH SNEKTPOH TaMXWU X3PIrfasHUN
TapxanTbIr TOFTOOX

2. JneKTPOH TaMxu Tataxaj Herneenex xy4vH
3YWNCUIAT TOOOPXOMIOX

MOHTOJbIH AHATAAX YXAAH, 2025-4 (214)

Martepwnan, apra 3yn

Cypanraar OecKpunTuB cypanraaHsbl
arlVHIMAH 3areapaap xumx rynuatras. CXI-
WAH 24 cypryynumac 3HIMAH caHamcaprym
TYYBPUNH apraap 7 cypryynuiH 679 xyyxaunmr
XaMpyyInK, acyymxaap cyganraa aBas.

CypanraaHg xampyynax 0GonoH  xacax
LWanryypblH garyy oponuorygbiH Magaaninmr
COHIOH TycrannaH GonoscpyyncaH 3 6ynar
15 acyynT Gyxun acyymxaap LyriyyncaH TOOH
mapaannuir Microsoft Excel 2021, IBM SPSS
Statistics 26 nporpammpg opyyrnx, cyganraaHsi
YP OYHA AECKPUNTUB CTAaTUCTUKUIAH apryyaaap
GonoBcpyynanT XumB.

ONEeKTPOH TaMXMHbl X3P3rNadHUA TapxanT
OONOH Heneenex XyYuH 3YWNCUAr  XU-
KBagpaThIl, JOrUCTUK PEerpeccuinH TeCTUMH
apraap yHonax, p ytra 0.05-aac 6Gara
TOXMONJONA CTaTUCTMK ad xonborgon Gyxui
anraatanm rax y3sB. OPCOANT XYYUH 3YWUIMNAT
OR yHamx 1-33C 433LU TOXMONAONA 3pCaaMTaN
r9X YHAmNaB.

CypanraaHbl axnblH apra 3yur “Ay” AHaraax
yxaaHbl ux cypryynunH CyganraaHbl €c
3yMH XsHanNTblH canbap XOPOOHbI Xypraap
XananuyynaH 3esweepen asy (2025/04/25
Ne4), cyganraaHbl €C 3yWH 3ap4mMm, Xonborgox
YANPAAMXKYYObIr MOPASX aXunnacaH.

Yp AYH

CypanraaHg 679 ecBep HacHbl  Xyyxag
xampargcaHaac 293 Hb 6ywy 43.1%
(95%CIl 39.4%-46.8%) Hb 9NEKTPOH TaMxu
xaparnagar banHa. ©epeep xanban, rypeaH
cypary TYTMbIH HAr Hb 3NIEKTPOH TaMXUIAT SOpP
XasbK Har yaaa TypLUMXK Y3C3H Typlunaratan
GanHa. QH3 y3yyIanT Hb 6CBOP HAaCHbI XYyX3,
OYyHO, 9NEeKTPOH TaMXMHbI X3P3rnas To4OPXOoWn
TyBWwWKHA Garraar untrax 6ariHa. OnekTpoH
TaMxy Xx3parnagar O0noH  Xaparnagarrym
XYYXOUAH 3NEeKTPOH TaMXMHA —aryynargax
HUKOTUHbI Tanaap M3AJ1ar, 3MEeKTPOH TaMXxwu
epavnH TaMxuHaac wuryy aroyntan Tanaapx
M34Nar, rep OYyNUMMUH OpYMHA X3H HIraH
SMNEKTPOH TaMXM X3P3rnagar 3CaX Hb CTaTUCTUK
aJd xonborgon 6yxun snraartan 6arHa.
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Figure 1. E-cigarette use by sex

XYYXAYYAUNH

3NEKTPOH TaMxUu X3parnagar 3partan 56%,
amarton 44% 6GawnHa. Hac XxynmcuiH XyBb[

CTaTUCTUK ay xonborgon Oyxui gnraatan
6anHa (Figure 1).

Table 1. E-cigarette use, its causes and influencing factors

. o Electronic cigarette use
The reasons for the creation of electronic cigarettes
for teenagers and the period of productivity Male Female
N % N %

. . Yes 43 26.20 25 19.40
The influence of friends No 121 23 80 104 80.60
Interested in Yes 94 57.30 80 62.00
No 70 42.70 49 38.00
Avoid stress Yes 31 18.90 18 14.00
No 133 81.10 111 86.00
. Yes 5 3.00 2 1.60
Too look stylish No | 159 | 97.00 | 127 98.40
Other Yes 2 1.20 8 6.20
No 162 98.80 121 93.80

ONEeKTPOH TaMxu TaTaxag Heneernex Xy4uH
3ynncunr Togopxomnnoxod: 56.5% (n=174 Hb
COHUPXOX, 22% (nN=68) Han3 X3p3arnacaH Tyn,
15.9% (n=49) Hb cTpecc Byypyynax 30punroop
X3parnacaH GanHa (Table 1).

Table 2. Duration of e-cigarette use

ONEKTPOH  TaMXxu
cyonaxag 68.1%
14.2% (n=26) 1-2 »un xypTan Xxyrauaaraap
X3parnacaH 6aviHa (Table 2)..

X3P3rNacaH  Xyrauaar

(n=137)

Hb 1-6 cap,

) Male Female
Time
N % N %
1-6 months 77 68.1 60 67.4
6-12 months 11 9.7 7 7.9
1-2 years 16 14.2 10 11.2
2-3 years 9 8.0 12 13.5
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Cypanraaraap aparTanydyya 3NeKTpoH TaMxu
Tatax apcaan 1.3 gaxuH HaMargax barraa Hb
CTaTUCTUKUIAH YHOH Maragnantam (p=0.003,
OR=1.3), xapuH 10-14 HacaHg 3NeKTpPoH

JUUL 2.20
Other 5
MYLE
SMOK

Snow Plus

5.75
7.00
7.35
7.60
9.20

Mojo
MOTI
RELAX

WAKA
0.00%

Brands of e-cigarettes

5.00%

10.00% 15.00%
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Tamxu Tatax apcganuir 1.2 gaxuH GanraaH
cTatucTMK a4 xonborgon Oyxui sanraarym
6arHa (p=0.236, OR=1.2).

22.40

33.80

20.00% 25.00% 30.00% 35.00% 40.00%

Uses, %

Figure 2. Cigarette brands used by teenagers

ONeKTpoOH Tamxu X3parnax Oanraa eceep
HaCcHbl XYyXAyy4 WX9HX Hb TaMmMxu 3apax
LA, XYHCHUWA O3nryypaac Tamxua Xydangad
aBgar 6a Waka, Relax 3apar Tamxunr Tynxyy
xaparnax 6annHa (Figure 2).

Bp OYNUIH OpYMHO X3H HIr3H SIIEKTPOH
TaMxu X3P3rNax Hb XYYXAUAH SNEKTPOH TaMXu
Tatax oapcaanuir 1.7 OaxuH HIMIrgyyrk
6anHa (OR=1.7; 0.001) (Table 3).

Table 3. Factors influencing the use of e-cigarettes

Have you tried electronic cigarettes?

Electronic cigarettes

factors influencing consumption Yes No Pyrmra  OR
Number % Number %

Male 164  56.0% 159 41.2% 1.3
Sex Female 129 440% 2271 588% OO0
Age group 10-14 Hac 60 20.5% 72 18.7% 0.55 '

15-19 Hac 233 79.5% 314 81.3%

_ Yes 120 41.7% 88 23.0%

Does anyone in your "\ 154 535% 269  70.2% <0.001 1.7
family use e-cigarettes?

Don’t Know 14 4.9% 26 6.8%

Family members 50 19.1% 50 14.6% 1.1
Are there people Friends 83 31.7% 85 24.8%
around you who use 0.04
o cigaretios? School 89  34.0% 147  42.9%

Others 40 15.3% 61 17.8%
Do you think e-cigarettes Yes 151 52.6% 221 59.4%
are more dangerous than No 69 24.0% 40 10.8% <0.001 0.84
regular cigarettes? Don’t know 67 233% 111 29.8%
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5 . o Yes 202  75.9% 219 62.6%
0 you know about No 32 120% 42  12.0% <0.001 15

nicotine in e-cigarettes?

Don’t know 32 12.0% 89 25.4%
Xanuamx
bugHun  cypanraaraap  CoHrmHoxampxaH GonoH Oycag 9pXT3H TOrTONMUOOHA — atoyn
OYYPrMAH  ecBep  HacHbl  Xyyxad AOyH4  ydpyynax ax yyceap 6omk 6arnHa. 300 opunm

9MNEeKTPOH TaMXMHbl X3parnaad 43.1 % GawnHa.
Oepeep xanban, rypeaH cypardy TYTMblH
HAraaC UNyy Hb 3NEKTPOH TaMXUUT JOP XasK
HAr ygaa TypLuK Y3CaH Typlunaratan 6aviraa
Hb X3parnas xapbUaHryh eHaep TyBLUMHA
Ganraar untrax 6arHa. AHY-g ecBep HacHbI
XYYX34 AyHO XWNC3H cyaanraaraap aneKTpoH
TaMxy GONOH ynamxknanT TaMxu X3parnad Hb
CaTran 3ymH 60/0H HANTMUIH XYYUH 3YIANCTIN
HArT yangaatan 60noxbir TOrTOOCOH Gereen
9MNEKTPOH TaMXW X3parnad Hb 3aH YWIUAH
3PCOANT X3B LUMHXT3aN xonbooTton Gawraar
OHUoncoH GanHa [13]. WpnangbH 13-16
HacHbl ©CBOP HaCHbl XYYX34 AyHO XWMWC3H
cypanraaraap 9rfeKTpOH TaMXWHbl X3parnas
32% 6GancaH 6a OugHU cyganraaHbl yp
AYH ©CBep HaCHbl Xyyxd AyHA 3neKTpoH
TaMXMHbl X3parnaa eHaep Gawraar MNTrax
G6anHa (S.Nalo, 2025) [14]. ©cBep HacHbI
AYHA 3NEKTPOH TaMXMHbI X3Parnaa xypaauTan
Tapxax 6anraa Hb ambCranblH 3aMblH 3aM

Table 4. Comparison of e-cigarette use

©CBOP HacCHbl Xyyxag 60MnoH TagHUM 3uar
SXWWH OyHA siByYyricaH cyganraaraap ©csep
HacHblxaH OOMOH 3uU3r 39XMWH anb anuHa
Hb ONEKTPOH TaMXMHbl Tanaapx Ma4nar
WUX3BYNIOH XaHrantrym OGanHa [15,16]. MeH
OvaHvi cyganraaHg rap OynuWH  OpYMHA,
9MNEKTPOH TaMxW X3p3arnagar XyHTam 6Ganx
Hb ©CBOpP HACHbIXHbl 3MEKTPOH TaMXxu
X9parnax apcaanuir 1.7 gaxuH HIMIrgyyrmk
Oarraa Hb CTATUCTUKUAH a4y XonoorgonTown
GanB. OH3 Hb OMNOH YNCbIH cydanraaHyygag
aypgargcaHunaH, auar ax  60MnoH  OMpbIH
XYPISNUNH 3aH YN Hb ©CBEP YEUWHXHUIA
9MNEKTPOH TaMXWM X3PArnaxag 4dyxan Henee
Y3YYyNngar roceH AYrHaNTTan ysangax 6anHa.
Tyxann6an, 68 ync OpoHA  XWWrACSH
cyfjanraaraap ©cBep YEeWWHXHUW 3SeKTPOH
TaMxu X3P3rnasHA4 rap OYyNUNH TULWYYAUAH
Tamxy Tatax Gamgan XamrumH o XyuTom
Heneenery XyYvH 3yWnyyoumH Har 60noxbir
TOITOOCOH GariHa [17].

Studies Age | Prevalence | Curiosity / | Peerinfluence | Stress
group (%) Interest (%) (%) relief (%)
Stanton A, 2018 (USA) 11-17 7.0 — 24.6 17.8
Alina, 2014 (Germany) 14-19 24.3 73.1 18.6 —
Michael Chaiton, 2023 (Canada) 15-19 15.0 26.0 - -
Imanul, 2014(Malaysia) 13-17 14.0 32.0 15.3 —
Nalo, 2025) (Ireland) 13-16 36.0 42.0 16.9 11.7
Our study, 2025 (Songinokhairkhan 43.10,5
district, Ulaanbaatar, Mongolia) 10-19 ounwyy 56.5 22.0 159

Note. Prevalence refers to the proportion of adolescents reporting current e-cigarette use at the time of
survey. Percentages may not sum to 100% as multiple responses were allowed. “-” indicates data not

reported in the original study.

BugHun  cymanraaHg — SNEKTPOH  TaMxu  33par yncyyaan XMUrACaH cyganraanyyabiH yp
XOpArnacaH ©cBep  HaCHbIXHbl  OWANSHX  AYHTAN onponuoo GawnHa (Table 4).

b CoRnpXnoop (56.5%), Haii3 HeXAMAH  gepen HacHbl XYYX3A AYHA 3MEKTPOH TaMxi
Heneereep  (22%),  cTpecc  Byypyynax  ysnarnas 60noH ynaMkaanT TaMXMHbI 4aBXap
sopunroop (15.9%) xaparnax 6Gavraaraa

nnapxmnncaH He AHY, lepmaH, ®PuHNAHA

X3parnaa Hb HWATRAr Toxuonggdor 6Gereef
YYHO HUATMUWAH OPYMH, 3aH YWIWWH XYYUH
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3YWNC 4Yyxan HeneeTanr eMHex cyganraaHg
aypaocaH 6Ganpar [18]. ©cBep HaCHbIXHbI
3MNEKTPOH TaMXM X3P3rnasH4 Heneernex ron
XYYUH 3YWACUMH HAr Hb Y& TOHIMWH Hernee
Oereel HaM3 HOXOWUMH Xypa33anan AyHA
TaMxu Xaparnagar Ganx Hb yr 3aH YWNUar
Ayypaunx, XaBLUYynaxag Heneenger 60moxbir
cypanraang TamaamacaH Gampar [19, 20].
PuHNARObIH - cydanraaraap ©cBep HaCHbI
XYYX34 SNEKTPOH TaMxu XaparnaryguiH 61.4
XYBb Hb a@HX y[aa Xaparnax y3caH 6a TaMXUHbI
X3PArNaaHg  KMMCHUA amTTal 3neKkTpOH
TaMXy Hb aMTryn TaMxuHaac unyy ux apant
X3paruaatan barncaH 6anHa .

AHY-bIH axnax cypryynuiH axrnax aHrmmH
cyparygblH  OyHA XWWC3H  cydanraaraap
TaMxy Tarax VYHOC3H rypBaH  COANWNAT
TogopxonncoHa amTt 6a 3yraa uaHran (63%),
TypwunT (29%), ynamxnant TaMXuUnr cormx
(7%). FepmaHbl 3anyy4yyabiH AUANIHX Hb (14-
19 HacHbl) coHuyd 3aH (73.1%), TamxuHaac
rapax 3opunroop (14.9%) xoparnagar
cypanraa 6anHa [21, 22]. Tyxaun6an, AHY-
blH axnax aHrMnH cyparyablH AyHA XWAC3H
cyfanraaraap 9nekTpoH TaMxu X3parnax
ron wantraad Hb amT, COHWUYY 3aH, TypLUunT
6awvicaH 6on Nepmang 14—19 HacHbIxHbI 73.1%
Hb COHMYY 3aHraac LiantraanaH X3parnagar
raXk MaaaarncaH 6arHa (Alina, 2024) [23]. MeH
OPpOH HYTMMH TYBLUWHA XUWNC3H CyAanraanyyn
©CBOP HaCHbl XYYXOWWH 3NEeKTPOH Tamxu
X3parnaa Hb MOAMAN, XaHgrnarataw Lwyya
XamaapanTtan 6onoxbIr xapyyncaH 6arnHa [24,
25].

Axnax aHrMmH cyparygblH AyHO SfeKTPOH
TaMxy Xxaparnaar Oyypyynaxag uurnacaH
cypanraaHg CypryynunH opuvHA CcyypurcaH
apra XaMxad yp AYHTAM GONOXbIr OHLIONICOH
GanHa [26, 27]. bugHuii cypanraaHbl  yp
AYH 4 CYpryynuiH OpYHbI OpONLoO0 4Yyxarn
bornoxbir xapyymk 6ariHa. danxuiH 3pyyn
M3HOUNH Oanryynnara 3MeKTPOH TaMXu Hb
©CBOP HaCHbIXHbl AyHO XypATanm Tapxax
Oy HUANMUMH 3pYyyn MSHOWWH TynraMmAcaH
acyygoan ©Oomk Gamraar OHUOIMK,  YIIC
OpPHYYAbIr 60ANOrbIH TYBLUMHA, apra Xamxad
aBaxbIlr 36BNeceH banHa. ONEKTPOH TaMXUIAr
TaMXWHbl O3Mryyp, WaTtaxyyH Tyraax cTaHL,
XYHCHWUI O3Nryyp, SMUAH caH, Tap 4 GanTtyram
OHNMavHaap xydangax aBax OonoMXKTomn
b6anHa [28]. BbugHun cypanraaHg SneKTPOH
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Tamxu Xx3parnax 6Oanraa Xxyyxayya WXIHX
Hb TaMxu 3apax L3l XYHCHUA A3Nryypaac
Tamxu xygangad asgar 6a Waka, Relax 3apar
TaMXuir Tynxyy xaparnax 6anHa. Waka,
Relax Tamxu Hb Bycag TamxmHaac yH3 Xamg
Gereen ecBep HaCHbIXHbl OyHO X3parnad
eHaep GanHa. B4reap TaMxu Hb YANLBIPIary
OpOH XATapg ync bereepn xAtag yrcbiH 6CBOp
HacHbl XyyxaunH 13% Hb 033pX TaMxXunr
xaparnagar  6arvHa. AMepuKk  XYYXQuiH
X3P3rnagar AaNeKTPOH TaMXUHblI BPIHAYYA AH3
OypuiH ynceiHx 6araar. Knwaanban Juul rax
TaMxy Hb AHY-blH KOMnaHwi 6yTa3argaxyyH
GanHa. MaHan yncag rongyy Xdatag yncag
YANOB3PNArACOH TaMXUUT X3parnax OGanHa.
OyrHax xanban, ecBep HacCHbl XYYXOUWH
9MNEeKTPOH TaMXMHbl X3aparnaar Oyypyynaxag
IOYHbI TYPYYHA 30XMLUYYNanTbiH apra Xamxaa
(6opnyynanTt, HacHbl Xxsi3raap)-r OHLIOMCOH
Gereepn yyH33C ragHa rap OynunH opornuoo,
CYPryynuUMH XAHanNT 4dyxan rax y3xa3. OHI
Hb 30BXOH M3[33raN erexeec ragHa OpYuH,
30XMUYYNanT, XAHaNTbIr 33P3ar X3pPanKyynax
LWaapanaratanr xapyymk 6arnHa.

CyapanraaHbl cyn Tan

OHaxyy cydmanraaraap  CoHrmHoxarpxaH
OYYPTMAH ecBep HacCHbIXHbl AYHO 3IEeKTPOH
TaMXM X3parnad 60M0H TYYHA HONeenex Xy4mH
3YWNCUIAr cygarcaH Hb eCBep HacHbIXaH, auar
ax, Oarw, cypraH XymyyxXyynar4ygag apyyn
M3HAMMH 6ONoBCPON Ofrox a4 xonborgonTomn
6onoe4 Aapaax cyn Tanyyn axurnargcaH.

1. CypanraaHg 10—14 6onoH 15—-19 HacHbl
©CBOP HaCHbIXHbII XxampyyricaH 60onoBy
acyymxunH acyyntyyn Hb 10-12
HaCHbl XYYXOAWUANH TaHUH M3O3XYW, Y331
004100 MNIpPXMNax 4YagBapT OypaH
TOXMpooryn 6ara HacHbl oponuoryng
acyyntag 6ypaH, YHOH 36B Xxapuy erexen,
XyHApanTan 6ancaH 6amk 6onox 6eree
3H3 Hb MOAJ3IMNH YHIH 36B Gangang
TOLOPXOW X3MXKI3raap HermeenceH 6anx
OOnoMXKTON.

2. OneKTPOH TaMXM X3P3rfasHui xyrauaar
Togopxonnoxgoo “1-6 cap”, “6-12 cap”
39par XxapbLaHryl ©preH aHrunnbir
awwurnacaH ©Gereen cymanraaHg 6
capaac [f[oow XxyrauaaHg Xoparnax
Y3C3H OpOsLorYmMa MeH xamparacaH. OHa
Hb X3P3rMasHWI YPrarpknax Xxyrauaar



HUATMWIH SPYYN MOHA,

HapuiBYNaH VYHIMaX Sonomxuinr
Xd3raapnax, apra 3ynH 6onsoLurym
angaa yycrax apcaanTtan 6ame.

3. Acyymxuir HacHbl ©ynart ToxupyynaH
GONoBCPYyIK,  XYYXAWWAH  OHLJIOrT
HUALLYYNIaXUIAr 30pbCOH bonoBY cyaganraa
Hb arwuHrMmH, acyymxupg cyypuncaH
xan6apTtan GarncaH Tyn oponuoryabiH
©6pCAMMH TannarHang TynryypnacaH.
YYHTa ~ XONGOOTOMroop  HUArMWUIAH
Taanamxram XapuynT erex xaHgnara,
caHax OWH arngaa yycax Mmaragnanraw
Gereen 3apvM OpoNUOrYUa 3NEKTPOH
TaMX¥U X3P3rnaarad AyTyy acsan OypaH
NINIPXUNNA3ryn 6amx GONOMXKTON.

MimMaac [93px cyn  Tanyygbir xapransad
Y39X, cyganraaHbl yp AyHr Tannbapnaxgaa
OONrooMXXTOM XaHgax Lwaapgnaratam 6ereep
Laawwng unyy HapumBYuIicaH, ypT xyralaaHbl
Jarax cyasiax cyganraa XMnx Hb 3yWMTan rax
y33X 6anHa

OyrHant:

1. CoHrnHoxavpxaH AYYPrunH cydanraaHg
XampargcaH ecBep HacHbl XyyxaunH 43.1
% Hb 3NEKTPOH TamMxu X3parnax GanHa.
OH3 Hb cyganraaHbl TYYBPUWH XYP33HA
SMNEKTPOH TaMXWUHbl X3P3rnad XapbUaHrym
eHaep TyBLUMHA Bavraar xapyymk 6anHa.

2. XYYXOWAH XYWAC, 3NEKTPOH TaMXWHbI
Tanaapx M3ANarnMH TYBLUWH, rap ©Oyn
BGONOH ye TOHMMWH XYP33anang SMeKTPOH
TaMxu Xaparnagar XyHTanm 6arnx Hb ecsep
HACHbIXHbl 3MEKTPOH TaMXWU X3P3rnasaHg
Heneerx 6arHa.

Tanapxan

CypanraaHsbl M3433M3N Lyrnyynaxag
OPONUCOH 7 cypryynuiH 6arw, HUArMUAH
axuntaH 6onoH cyganraaH OporiLCOH HUWAT

cyparygag cydanraaHbl  6arMnH - emHeec
Tanapxan Unapxminnoe.
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