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YYK 614.841.332:691.328

L11.3.Kyp6aHbaes, Y3bexkucmoH Pecriybnukacu ®BB ®BsaEX UTU
mexHuKa ¢haHnapu 0okmopu, rpogheccop
O.U.AmaxaHoea, ®BB Akademusicu MycmaKus usfaHysqu

TEPMUK BAPOOLWWIIN AHI'N TAPKUBJIN LEMEHT ACOCIIN
BETOH KOMMNO3NUUATNTAPHU ULLIAB YAKULL BA ®U3UK-MEXAHUK
XOCCAJIAPUHU TAOKUK 3TULL

AHHOmauyus. Makonada  sHeu  mepmuk  6apkapop 6emoH
mapkubnapuHu  uwnab  4Yukapuw  ea  yrnapHuHz  QU3UK-MexaHUK
xycycussmmnapuHu ypeaHuw  byuudya onub 6opurieaH maolKukomrsiap
Hamuxanapu kenmupursnzaH. Typnu Oapaxadaau ducriepcriukka s2a byrnzaH
80J1/1aCMOHUM MUHepasiniapu KywurnzaH 6emoH HamMyHasnapuHuH2 GOU3UK-
MexaHUK Xxoccanapu aHuknaHou. TalKukom Hamuxarnapu 60s1iacmoHum
MUHeparnnapuHu Kywuw 6emoH Mycmaxkamuau 8a UCCUKKa YudamunuauHu
cesunapsu Oapaxada owupuwda camapariu 3KkaHnuauHuU Kypcamaou.

Kanum cysnap: 6emoH, 6emoH Kopuwmacu, 6emoH mycmaxkamsiuau,
cuKunuwea 4Yudamnusnuk, cukunuwaoaau 351acmukiauk Mooyriu, 80/1/1aCmoHUMmM
MUHeparu, 8epMUKYIUM MUHepasiu, UCCUKKa YuOaMIiusiuk.

AHHOmMauyus. B cmamese ripugedeHb! pe3yribmamsl uccriedogaHul o
MOfy4YeHUI0 HOBbIX mepMocmaburibHbIX 6€MOHHbIX COCMAasos8 U U3yHYeHUK UX
u3uKko-mexaHudeckux ceoucms. Obpasubl bemoHo8 ¢ 0OobasrieHUeM
MUHeparsiog eoJsilacmoHuma ¢ pas/fiud4Hou cmerieHbro oducriepcHocmu bbinu
u3y4dyeHbl Ha orpeodesieHUs uU3UKO-mexaHu4yeckux ceolcma. [lony4yeHHble
pesynbmamel uUccredosaHul rnokasanu 3gpgekmusHocmb 0obasrieHus
MUHepasoe 8osilacmoHUm 8 [i/laHe [08bIWeHUS  MPOYHOCMHbIX U
mepMOoCmOoUKUX Ka4ecms.

Knroyeeble cnoea. 6emoH, 6emoHHasi cmecb, MPOYHocmb 6emoHa,
MPOYHOCMb Ha cxXamue, MOOy/b yrpy2ocmu Mpu cxXamuu, MUHeparl
goJ1i1acmoHuUma, MuHepar eepMuKynuma, mepmMocmouKoCmeb.

Annotation. The article presents the results of research on obtaining
new heat-stable concrete compositions and studying their physical and
mechanical properties. Concrete samples with the addition of wollastonite
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minerals with varying degrees of dispersity were studied to determine their
physical and mechanical properties. The obtained research results showed the
effectiveness of adding wollastonite minerals in terms of increasing strength
and heat resistance properties.

Keywords: concrete, concrete mix, concrete strength, compressive
strength, modulus of elasticity in compression, wollastonite mineral, vermiculite
mineral, heat resistance.

LZ™ b hleZj gZlb ZeZjb~"Zg fZtemfdb Z heb ImjZj "h
fZtfmjbc [bgheZj*"Z]b zg bgeZjgbg] "Z\htbkelzd \Z hbg™Zg
hjlb [tTe]Zg”Z [bgh”Z]b bqgdb ZjhjZK]ZqZ Z heb dfi
cb bezZ”b]zg fZkdZgezj | _ZIlj \Z dhgp_jl fldZabeZ”b]Zg
dhfie _dkezjb \zZz d kWwzl| \Zz | "Z\hf wl]Zg zg bgezj*Z Z
1100- fK]1]Z _1Zz*b DZzIllZz Z feb meZr \Z kimalbjebrely
oheZlezZjb ZkhkzZg kzZghZzZl ht_dlezZjb”"Z]b [bgh \Z bgrhhl
[tfeZ”b]Zg cbjbd \Z dmqgeb zg bgeZj h b[ZIb”*"Z xaZ]Z d
[bgheZjb \Z hf[hjeZj*"Z kZ eZgZ"b]Zg kmx fh*"ZeZj i_
[hr Z ihebf_ | fZ kmehleZj zgbrb”~zZ ZjhjzZIljhjZIfKqgZZ
kmxelbjbe]l]Zg \Z kb belZg ]ZaeZj zgbrb*"Zg wkZ ZjhjZ
_Ibrb Zgb eZg]l]Zg ,9 bgeZj kZ[Z[ [bgh \Z bgrhhleZjgkt
h b[ZIbr"Z _|IdZabezZ”*b]Zg fh~*bc aZjZj zg bgezZj~"zZ I
mfmfbc aZjZjgbg] TflZmhbabgb IZrdbe wlZ*"®Z )/ legfZ
\Z Itkm\gb | _fbj[_Ihg dhgkljmdpbyeZj wg] x hjb babr Z
[tez”b Ltkbg \Z ~ \hjeZj | iZz bkfbrZ dtijh \Z mcb bl
babrzZjhjzlb]lzZz wlZ [ted™b >

KIZIbklbd fZztemfhlezZj \Z tldZabe]Zg 1Z™ b hleZj gZlIl

@ Zfr"ZdJg[Zezj"Zg fZtemfdb zg bgeZj iZclb”Z ohkbe |
X hjb | _jfbd IZtkbjezZj gZlb Zkb”~Z [ _Ihg \Z [_Ihg dhgkljn
"bA"bc aZjzZj _Ibrb fmfdbg zdb zg bg kh”bj [te]Zg [bgh d
bkfZ§Z oZllhdb Iteb meZr oheZleZjb kh”bj [tebrb fmfd

; _Ilhgej2Z [mabebr "ZjZzgeZjb meZj]lZ 1Ztkbj bem\qgl
dmqgb \Z [_Ihg]Z gbk[ZlZg kh”bj [teZzl]Zgl|lZibKdp d@qe Z
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fb "hjb]Z [h eb DtfibggZ |1Ztkbj dmqgeZjb gZlb Zkb"~Z "1
"ZjZzgeZj [teb[ [ZjgZ heZlezj™Z [_lhggbg] fmklZ dZfeb]
bcfZleZjb [beZg ghjfZeeZrlbjbe]Zg kb br hj Zeb zdb
hj Zeb [Z heZgZ”™Db

FZadmj 1Z~ b hl brb”"Z fZ Zeebc \heeZklhgbl \Z \_
Z\Zjb eZg]Zg fbg _jZeeZjb Zj obe “bki_jk njZdpbyeZjb
[h eh\gbkb Zkhkb”Z]b [_lhg hjbrfZzezZjb]Zz tmbbfmhj Z
fbg jZeeZj aZjjZqZeZjbgbg] teqzZfeZjb ] _hf _Ijbd r
fb "hjezZjb [_lhg gZfmgZeZjbgldgpahdpmbdhkkZeZjb]Z 1Ztk
bebmZzZjzZz ZeZjbgb Zgb eZr [tfcbqZ 1Z jb[ZeZ] ZfZe]Z hrbj

;mgbg] mgmg ~"ZklezZ[ fZc~"ZeZ[ njZdpbyeZjlZz Z jzZI
\heeZkdb!l \Z \ _jfbdmebl fbg _jZeeZjb \Z
\Z eb fb "hjezj~Z [_Ihg hjbrfZezZjb]lZ +trbeb[ 1T 1
teqZfeZj"Z]b [_Ihg gZfmgZeZj-b\heplkile Zj

; _lhg mjbebr fZl jbZeeZjbgb hebgbr “ZjZzgeZjb".
hjbrfZkbghbhgkblglpbykb [_lhg hjbrfZzezjbgbg] Zj [bj |
\heezZklhgbl zdb \ _jfbdmebl [fcbqZ mjbebr f_tzjbc
|ZeZ[eZjb ytgb ZzZfzZe~Z]b klzg”ZjlezZj [tcbgZ *tjgZlbe]Z
q_lZjzZezZj"Z [tebrb IZtfbgeZg”"b

1-jZkf <heeZklhgbl fbg_jZtebfqZib trbe]l]Z§_Ilhg
mjbebfZl _jbZeeZjpbZfmgZeZjbgb hebr "ZjZzgeZ
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FZ Zeebc fbg_jZeeZzZj TrbfqZeZjb trbe]zZzg [_Ihg hjbr
|ZczjeZr \Z meZjgb hebieZr*"Z f_oZgbaZpbyeZr]Zg
Zk[h[eZj"Zg mgmfeb nhc”*"ZeZgbe”b

2-1Zkf <heeZklhgbl fbg_jZeeZjb Zkhkb"Z hebg]Z
gZfmgZeZj

X hjbrZz d elbjb[lbe}Zg |Z jb[ZeZ] NZ\hfb~Z yg
|Zjdb[eb [_lhg ZjZeZrfZz&BKb""Z d_cbg]b [hk bg kbgh\
mgmg ~Z\eZl|l klzg~ZjlezgBjdZeZzdbqgZz 0O O kf teqzfe
[ lhg gZfmgZeZjb hebdhgelbgiZg [ _Ihg gZfmgZeZjb k
NZ\hfb"Z mjblbe]l]Zg”"Zg ktglohdpladbdohkkZeZjbeNh]Zghb
(3-jZkf >ZklezZ[ 1ZjdAJ®d%,z2,0 \Z %, 10,0 \Z %

Zj obe "bki _jkebd”Z]b \heezZklhgbl fbg jZeeZjb [fe]
gZfmgZeZjbgbg] -mwatgbd hkkZeZjbgb tjl]Zgbrezj ZfZe
hrbjbe”b

3-jZzkf FB= JM Jb"jzZ\ebd ij_kkb”"Z \heeZkl
fbg jZeedj trbelZg [ _Ihg gZfmgZeZjbgbg]
kbgh\eZjb
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ILMIY-TADQIQOT VA ISHLAR

eb \heeZklhgbl fbg_jZeb trbe]zg IZjdb

eb \heeZklhgbl fbg_jZeb frbe]Zg I1ZjdkL
4-iZkf <heeZklhgbl fbg_jZeb TfrbelZg IZjdb[eb [_lhg

fZl _jbZeeZj gZfmgZeZjbgbg] o o kf kb bebr]zZ fmlz d
ohkkZeZjbgb Zgb eZr gZlb ZeZjb
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1- ' Z™"\Ze

<heeZklhgbl fbg_jZeeb ¢§ZIfmggZeZjbgbg] o o Kkf
kb bebr]Z fmlZ dZfebd ohkkZeZjbgb Zgb eZr gZlb Ze:

Kb bebr”Z]b
Wgb FZdkbfzZe
GZfmgZz Zebgeb] XaZ fmklZ dZebg
1Zjlb[ jZz Zf 5, ff Lo K ff?2 dmg btz 1ZjZkb
: : ’ ff JfZo dG a-14)
Jk Flz
1. 100 100 10000 161.315 16.136
2. 100 100 10000 161.346 16.143
3. 100 100 10000 161.317 16.138
4. 100 100 10000 161.319 16.140
5. 100 100 10000 161.317 16.137
8jlZzqZz bcf 100 100 10000 161.316 16.135

; _lhggbg] kbgnb zdb fZjdZkbgb Zgb eZr*Z ]b"jZ\ek
mgbg] kb bebr]Z fmklzZ dZfeb]J]bgb Zgb eZr hj Zeb I|hi
rZdeb”Z]b [_Ihg gZfmgZkbgb kbgZr*Z ij_kkgbg] xd Imri
fzjdZzab]zZz [ _Ilhg dm[ rZdeb”Z]b gZfmgZ tcbezZ”b :klzZ |
gZfmZ xaZkb]Z ieblZeZj y bgeZrlbjbezZz”b Rmg”"Zg ktg]
dmqg [_jb[ kbgZeZzl]l]Zg gZfmgZgbg] [mabebrb]ZqgZ heb[ [I
magmegjZkf \Z-"Z"\ZeeZj""Z [ _jbe]lZg kbgh\ gZlb Zkb "bZ]jZf
1Zkldb Ihfhgh"&x _dmg” \Z | "Z\hfb*"Z gZfmgmgx 8Ztkib]jd d
dtjkZlbel]l]zZzg "bz]ljzffZzgbg] gZi Ildthgdmfibgbg] hrb[ [hjm)\
fb “hjb Zdk wllbjbe]Zg >bz]jzffZz qgbab bgbg] qt bkl
wdZgeb]b”"Zg omehkZ qb ZjkZd [ba kbgZzl]l]Zg gZfmgZ]Z
[hkbf I[Ztkbj dtjkZI]Zg ;m ditdkZldbgtkbgnb]Z fhk d_ezZ"t

LZ jb[ZeZj*"Z nhc"ZeZgbelZg FB= JM ]Jb”jZ\ebc
Imjeb teqzZf~r"Z]b [_lhg gZfmgZeZjbgbg] ijbafzlbd
fmklZodZfeb]bgb Zf~"Z Imjeb *"bZf _Ij"Z]b ZjfZ ImjZeZjghbc
[Te]l]Zg fmklZodZfebdeZjbgb Zgb eZr bfdhlpyhgbebdZf bkk
lteb dhfivxl_jeZrlbjbe]Zgeb]b ImnZceb gZfmgZeZjgb
tldZabr”"Z [_e]lbeZg]l]Zg =HKibIZ®t&ZjqgZ Zgb eZr bfdhgbyll
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yiZlZ”b Rmgbg]”®_d gzZfmgZeZjgbg] kbgZr “ZjZzgb'
gZlb ZezZjgb "z~"\Ze \Z "bZzZ]jzZffZz dtjbgbrb”"Z waedljhg Iz
fmfdbg

Kbgh\eZj gZlb ZezZjbrZg fZtemf [te”bdb [1Zjdb][t
\heeZklhgbl fbg_jZeezZjb”"Zg trbelZg [_Ilhg gZfmgZeZjb
f o0Zgbd ohkkZeZjb yorb gZlb ZeZjgb dlifkEfRomgbg]” d
hebg]Zg [_Ihg gZfmgZeZjbgbg] ohkkZeZjb |afelZ|glbeglbg]
kb be]Zg”Z]b fmlZ dZfebd bcfZleZjb ~ZkleZ[db hebg]Z
fhk jZ\br~rz FlZz \Z FIZ ]Z 1 _g] [te”b

X hjbrZ d_elbjbe]lZg 1Z®" b hl gZlb ZezZjb”Zg [_lhg I
dhgkljmdpby \Z fZl jbZeeZjbgbg] heh\[Zj*hrebeb]bghb
[ Ihg jbrfZzezjblz frbr zf~"Z xazZ bkfbgb xi Z Z\Zleb
rZdeb”Z hieZr hj Zeb teeZgbe]lZg fZ Zeebc ohf Zrzezj \
\Z \ _jfbdmebl fbg_jZeeZjbgbg] kzZfzjabhjed]b ZfZebc
|Zk~b bgb Ihi?b

<heeZklhgbl fbg _jZeeZjbgbg] Zj obe fZc~"Zebd ~Zj
njZdpbyeZjb \Z Zwjhkbe gZghaZjjZzqZeZjbgb [_|hg ZjZeZ
|Zjdb[eZjb]Z Tfrbr hj Zeb [_Ihg kljmdImjZkbgbg] rZdeeZg
hj Zeb [_Ihggbg] | _jfbd ‘\Z_odgbd ohkkZeZjbgb yorbeZgh
|Ztkb] beZ hebreZjb wdki_jbf glZe |Zk*b eZg”™b > @

X hjb zZjhjzl rZjhblb”rzZ p_f gl dhfihabpbyeZjbgbg] |
omkmkbyleZjbgb [Z heZrgbg] fZ\'"m”~ zg”Zrm\eZjbgb 1Z
gZlb Zzkb”™Z [bj Zlhj fm bf dZfgbebdeZj Zgb eZg”b
bgrhhlezZjb]Zz tcbez”blZg |1ZeZ[eZ]j Zkhkb~"Z gZaZjbc
wdki_jbf_glZeh¢Zrezj ZzfZe]lZ hrbjbe”b

,g bg rZjhblb”™Z [ IhgeZjgbg] ohkkZeZjbghb [Z
wdki_jbf_glZe zg*"Zrm\*"Z nbabdZ\bc \Z f_oZgbd omkmkl
[bjh habj]lb \Z InNZ X hjb Zjihjzl rZjhblb~Zz p
dhfihableZjbgbg] bkkb ebd omkmkbyleZjbgb Z[jhjZé&lb x h
bkblbr iZzclb”"Z [_lhgezZj~rZ]b fZzdjh \Z fbdjh ~"ZjZz z~Z ta]Z]
bgb]Z hezZ”b
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2. Bevbg G : Ilhke_ "kl\by hlghak]hckl\by gZ
" e _ah[ _lhggu_ dhgklymdptKdjhcbanrzl 2 k

3. Bevbg G : L ogbg_kdZy wdki_jlbaZz a”Zgbc ih
ih~zZjhf2 F Kljhcbanzl 2 Kk
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lhemq_gb_ \ukhdhdzZqg_kI\_gguo "Zjhijhgqguo [ _Ihgh)\
hebfeZjgbg] ,, j_kim[ebdZfZedfbcZg mfzZgb fZl jbZeeZ

|tieZfbxtLhrd_ gl3 fZjl12020 ¢ +;. 28 #29.
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Innovation in building industry: nanofluids based on local mineral and
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M>D

K_jdh\ ; Aj1 _og gZmd ijhn dZn_"ju I;K
Nbjkh\Z LMp dZn_~ju I:K :dZ~ _fby =hkmAZjkI\_ggh
ijhlb\hih Zjghc kem [u FOK Jhkkbb

IJH;E?FUIH>=HLH<DB KI?PB:EBKLH<
< H;E:KLB H;?KI?Q?GBY IH@:JGHC ;?AHI:KGHKLB
H; T?DLHA:SBLU

:gghlZpbyKeh 'gh_ iheh  _gb_ ih Zjghc gZmdb >\mom
kbkl fZ \ukr_]h h[jZah\Zgby J clbg]h\Zy Dbhp_g«
ijhn_kkbhgZevgu_ dhfi_|I _gpbb

Dexqg_\u_ keh\h ZjgZy gZmdZ h[jZah\ZI|l _evguc ijhj
ih"ZjgZy [_ahiZzkghklv h[t_dlh\ aZsblu

Annotatsiya. 20RY LOPLQLQJ TL\LQ DKYROL 20L\ WDY
Reyting baholash va profissional vakolatlar.

.DOLW VR4RQDULQ IDQL RpuTXY MDUD\RQL PXK
\RQJuLQ [DYIVL]OLJL

Annotation. The complex situation of fire science. Two-level system of
higher education. Rating assessment and professional competencies.

Keywords: Fire science, educational process, fire safety of objects of
protection.

<ukr__ h[jZah\Zgb_ \ hl[eZklb ih”]hlhadblhki ipnbZ
h]_ki_q_gbx ih Zjghc [_ahizkghklb h[t_dlh\ aZsblu ij:
ihohjhg _gh kg_"guf dhfhf j_nhjfZpbc h[jZah\ZIl _evgh]h
ihklhyggh m\_ebqgb\z\r_fky \ jZaf_ jZo gZgbgzZy k
N kylbe IXX \ dZ+ ba i_j ggy <bkg_ _aeZ ki _pbZevghkl
©lh ZjgZy b ijhfure_ggZy [_ahiZkghklv?2 > @ Ih _k
]JeZz\guc kibfme jZa\blby ih ZjghkbgkZmuwbgZmqguo agZgbc
ijhp_kkZo ]hj_gby h kj_"kI\Zo kihkh[Zo h[gZjm  _gby ij_
b Imr_gby ih"Zjh\ h[ hj]l]ZgbaZpbb b mijghe_gbpZgh Zh
khpbZewgthhghfbg_ kdbo b wdheh]bq_kdbo ijh[e_fZo
[ ahiZzkghklb
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: jy k\h_gZgZeh ba _kil kdagbgghkdbo gZmd ih ZjgZy c
dZd gbdZdzZy *"jm]Zy gZoh”blky gZ klud_ nmg”"Zf_glZevg
"bkpbiebg Knhjfbjh\Zebkv bh¥Zphbgzd fbgbfmf [ehdh
gZmqguo “bkpbiebg jbk \dexqgZxsbo

ih Zjgmx hizZzkghklv \_s_kI\ b fZl_jbZeh\ ijhp_kku
kKj_"~"kI\Z ih ZjhImr_gby ijh]Jghabjh\Zgb_ hiZkguo nZdlhjh'

ih"Zjgmx [Zdlbdm ZzZkijkZyhevgu_ jZ[hlu i-h Zjgh
kljhimx b ]Zah”ufhaZsblgmx ih”]hlh\dm

th Zjgmx | _o¢
k\yav \ ih™ Zj
hojZg _ ih™Z
kb]JgZebaZpbx k
th Zjhlmr_gby

ith Zjgmx [_af
ghklv \ klgl_evKkl
a"Zgby b khhjnm
b bo mklhcgb\hk

ih>zZj ih>Zjg
ijhnbezZdlbdm w-e
mklZgh\hd ih”
[ ahiZzkghklv | _-c

]bg_kdbo ijhp_kkh
ghjfZlb\ghijZ
\h_ h[_ki_qgq_gb_ -I
IbdZz hojZgz Ijm~
ghfbdzZz khpbheh]l
hj]Zzgbazpby ~_yl _evghklb \ h[eZklb ]hkih gZ~ahjZz
b mzZ\e_gb_ ih Zjghc hojZgu
< gZmgguo bkke ~h\Zgbyo "ey j r _gby dhgdj _lguo
\hijhkh\ ijhke_"b\Z _Ilky \hklj_[h\Zgghklv bkihev:
hrgh\j_f_ggh b \h \azZbfhk\galbZijZz\e_gbc ih Zjghc gZn

Jbkmghd Hkgh\gu_ [ehdb gZ
"bkpbiebg
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kh kljzl_]bgq_kdhc p_levx*Zgb_ p_ehklghlegtbc 12 hjbb
ih"Zjghc [_ahiZkghklb kljZgu

GZoh”ykv \ jheb g _ex[bfhc iZ”q_jbpu ihke "g
ih"ZjgZy gZmdZ \uklhyeZ \ mkeh\byo ihqlb I|j_odjZlgh]kt
gZmqgh]h ihl _gpbZezZz \ k\hbo ih*jZa™_e _gbyo ijboh"Z
©wnn_dlb\guo f_g_ " _jh\Rafhgghklb khojZg _gby fheh?
gZmqguo dZ”jh\ \Akmha MIDONHU b |

lh"ZjgZy gZmdZ dZd b ih"Z\eyxs__ [hevrbgkl\h gZmd
bamqg _gbb b ihagZgbb klya c¢c f_""m hl® _evgufb y\e gbyf
Ki_~u b bo aZzdhghf_jghklyfb I|h _klv gZ hipZ&t\z\ld evghc

GZ\yazZggmx "\momjh\g_\mx fh” _ev \ukr_]h h[jZa
:dzZz”™ _fbb =IK FOXkh ©kdjbihf2 gh ij_h”he_eb h[hagZ
ithfhsvx > iZjlZf_glZz h[jZah\Zl _evghc -b_oglZaqn kghhc
Nyl evghklb FQK Jhkkbb ~he ghklb gZ dhlhju_ [m~"ml
[ZzdZé&jds b fZ]bklju b hij_~ _eb\ g_h[oh”bfu_ ijhn_kkbhg
dhfi_|I_gpbb

ljb ith~lhlh\d_ [ZdZeZ\jh\ ij_~mkfhlj_gu ijZdlbd
ijh\_~ gbx Z\ZjblkciggtkZl _evguo b g _hleh’ guo - Z\Zjb
kizkZl_evguo jZ[hl gZ dmjk_ ijZdlbdb \ ~he ghklyo
Abki_Ig_jZ 9ZqgZevgbdZ dZjZmeZ b aZf_klbl ey gZqgZe
kizkZl _evghc qZklbmgk Z 1Zzd" _ ijZdlbdZ \ "he ghklb khl
MijZ\e _gby gZ~ahjghc »_yl _evghklb gZ dmjk_ <k_ ijZdl
A ckl\mxsbo ih*jZza” _e _gbyo b gZ dZ ~mx hI\_~ gh ih

< Ih" _ \j_fy \vaulZ_1I| hllhj _gb_ ijbkmlkl\b_ \ mq_[gtl
"bkpbiebgu & izkghklv "bag_"_yl _evghklb? ijb Ihf qglh \
bf_xlky 1Zdb_ ~bkpbiebgu dzZd ©L_hjby ]hj_gby b \aju\
obfbq_kdb_ hkgh\u jZa\blby b Imr_gby ih Zjh\2 ©L _ie
ijhljghabjh\Zgb_ hiZkguo nZdlhjh\a ©lh ZjgZy [ _al
we_dljhmklZg¢h\h ©Hkgh\u wdheh]bg_kdhc [ _ahiZk
©=hkm~Zjkl\_gguc gZ”ahj \ h[eZklb ]jZ'~Zgkdhc h[hjh
gZk_e_gby b | _jjblhjbc hl QK& ©Iljhn_kkbhgZevgZy ih?”
|Zdhf khqg_lZgbb ~bkpbiebgZ ©; ahiZzkghklv “bag_*"_
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\ulj]ey”bl dzd ~Zgv h[jdagh\&ZIfhet  beb iheblbd_ \ h[jZah\Z
mqgblu\Zy qlh gZa\ZggZy "“bkpbiebgZ ih aZfukem kha*"
| ogbg_kdbo gZmd K < ; eh\Z ihemqgb\r_]Jh aZz g__ ij_f
JN h[t_~bgy_ | hojZzgm Ijm”~Z wdheh]bx b ]JjZ *"Zgkdmx h][

< _"hfkl\_ggu_ | _ogbgMAdb kbeh\uo fbgbkl_jklI\ gZoh”
\ keh'ghc kbimZpbb h[mkeh\e gghc

+ mjh\g_f \k_h[s_]h kj_"g_]lh h[jZate\ZIbby dhlhjh]h
hif gZehkv \ Jhkkbb \ ] BagZqZevgh kj_~g__ h[jZa
hfyaZl _evguf > @ Z _]h h[jZah\Zl _evgu_ ijh}j)\Zfw @pZb g
nhjfbjh\Zgb_ rbjhdh]h kehy @j&l[hegeln] glk\P_ogbqg_kdb
]liZfthlguo ~bkpbiebgbjh\Zgguo bkihegbl e ¢ k rbjhdbf «
kihkh[guo d jZ[hl_\ mkeh\byo dhg\_c_jgh]h ijhba\h”~klI\Z
rdheu \ Ihf gbke_\ g _jgb_ b kj_~gb bsijaAnKhoijgbeg f
> @ ©h[yaZl_evghklv® kjjZghlEgby I|jZgknhjfbjh\ZeZk
\ ©h[s_"*hklmighklv® Z h[jZah\Z|l_evgu_ hjl]ZgbazZpbb hij_
©kn_jZ mkem]a b \ugm ~ _gu aZgbfzZlvky \g_[x~" _Ighc ™_
> @ hlh?\b]JZy mg_[guc ijhp_kk gZ IhlhfighcgbexZg\lhjh\

\_ "hfkl\_ggu_ | _ogbqg_kdb_ <MAu hkljh gm ~Zxlky \ \|
kbkl_ _fu kj_~g_]h ijhn_kkbhgZevgh]h h[jZah\Zgby k_]h~g
kh ki_pbZevghklvx 1h ZjgiZkghkd gZ \kx Jhkkbx >
ith  f _gvr_c f_j_ NZxs_ ¢ \hafh ghklv madds doimky
ijZ\bevghklv \u[hjZ [m"ms_c¢ ijhn_kkbb Z agZgbl b ml
" eZgbb ijhrhe ZIlv h[jZah\Zgb _

+ g \hafh ' ghklvx hlgbke gby mgZZbokylubheeg gby
mq_[gh]h ieekdgZZ\eyxs__ [hevrbgkl\h mgZsboky gZijZ\eyx
hfmg_gb_ j ]bhgZfb ihr"dZagBEjpo hlgbke gb_ \hafh gh Ih
ijb kh\_jr_gbb djbfbgZevguo beb ihemdjbfbgZevguo ~_ cKkl
mqgZsbcky ihemqzZ_| g_m~h\e_ I\hjbl _evgmx hp_gdm g.
wdazZf g |h jmdh\h~klI\h <MAZ mkfzZljb\Z | \ wlhf bkdex
i _~"Z]h]h\ <\_" gb bgjhthc hp_gdb ~ yl evghklb mqZ
kms_kI\_ggh mkm]m[beh bf_ xsmxky kblmZpbx hp
Nyl _evghklv g_lujvfy gzZijz\e _gbptb 1Z]e
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LZ[ebpZ

J clbg]lh\u_ gZie _gby ~ _yl evghklb

J_clbg]h\h_
gZijzZ\e_gb_ _ _
A_yl_evghkll Djbl_jbb hp_gdb
mqgZs_]hky

Mg_[gZy |lhdZazZl_ev j_clbg]lZ ih mg_[ghc "Dl
Ayl _evghkl 4-E2-

?od-—tFi-sE'ei
]/\
- hp_gdZ jm[_"gh]h dhgljhey \ [Ze
[Zeevghc rdZés + hp_gdZ kemrZl_e
[Zeevghc rdZe

4-L—&rr
w

thp_gdZ ijhf_"mlhgghtZzpHdbKZeeZo
100-[Zeevghc rdZe,xthp_gdZ kemrZl |
5-[Zeevghc rdZe _

2-L—&rr
w
- -5 £ dhjj_dlbjmxsbc ihdZazl_ev ||
mg_[ghc “"bkpbiebg_\ kemqgZ_ i _j\

jZ\guc [ZeeZf
- -g xdhjj_dlbjmxsbc ihdZazl_ev ||
mqg_[ghc “"bkpbiebg_ \ kemqgZ_ \Ilhj
jZ\guc [ZeeZf

GZmggh Z \uiheg_gb_ gbklgghh\Zl _evkdbo

bkke_ "h\Zl_ ey jzZfdZo ieZgh\ gZmqguo jZ[h

ANyl _evghkl JThkm~Zjkl\_gguo aZ”"ZgbpZevguo
\_"hfkl\_gguo p_e \uo ijh]jzZff
[ ge_gkl\h \ gZmgguo djm dZo <MA
\ im[ebdZpbb gZmqgguo klZIl_c¢ 1| _
fZl_jbZeh\ ih j_amevlzZIZf
bkke "~h\Zgbc
] mqgzZklb_ \ gidbhdidply _kdbo f_jhijby
lhf gbke_  k _fbgZjZo "bkpbieEZ§dZz
dhgn_j gpbyo hebfibzZz~Zo i1h Db
dhgdmjkZo gZmqgguo jZ[hl
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KhpbZevgh| Z mqgZklb _ \ khj \gh\Zgbyo
h[s_kI\_ggZykiZjlZzdbz~Zo kihjlb\guo hebfibz"Z
Nyl _evghkl| [ mqgzZklb_ \ jZ[hl_ h[s_klI\_gguo h
<MAZ

Kem™ [gZy| Z h[s_kI\ _ggZy kem _[gZy gZ]jmae
Nyl evghkl| [ g _k _gb_ kem [u \ kmlhgghf gZjy~?
\ "bkpbiebgZjgZy ijZdbbedzgb_ gZ fl
nhjfbjh\zZgby j_clbglZz ihh
"bkpbiebgZjgh]h \aukdZgby

< |lhqdb aj_gby zZ\lhjh\ klIZlvb ij_"eh’  _ggZy HpmgdZ
[hevrbgklI\Z mqgZsboky \k_]h ebrv g h[oh”bfhklv bo ijbl
i_j _gbke_gguo f_jhijbylbyo Ih]*"Z dzd dhfi_I|_glghklg.
ij_~ihez]Z_ | j_clbg] bf_ggh nhjfbjh\Zgby dhfi_| gpbc
djbl_jbyfb hp_gdb “he gu klZIlv bg¥OhdZlhju >

-iheghlu agdzx

-gZebgby mf _gbc

-gZebgby gZ\udh\

-fhib\Zpbb ebqgghklgh]h highr_gby

|Zdhc nhjfzl j_clbg]Z iha\hebl hij_~ eblv ozZjzdl_j
mjh\_gv knhjfbjh\Zgghklb dhfi_ | _gpbc gZijbf_ j o02Zjzd
©Knhjfbjh\Zgghklv dhfi_| _gpbb \ p_ehf khhI\_IklI\m_1 Ij_
gh _klv g _*"hg_lu Bf xsboky agZgbc mf _gbc gZ\udh\ t
p_&f "hkliZlhggh *“ey j_r_gby ijZdlbg_kdbo ijhn_kkbhgZe:
gh lj [m_Iky “hihegbl_evgZy ijZzdlbdzZ ih g_dhlhjuf ijhn_Kk
az”rzqgzf2 khhiI\_IklI\m_1 kj_~g_fm mjh\gx nhjfbjh\Zgby dF
Z 0ZjZd!l _jbklbdZz ©Knhjfbjh\Zgghklv dhfi_ | _gpbb [

khhi\_ITklI\m_1 Ij_[h\Zgbyf Bf_xsboky agZgbc mf_gbc
fhib\Zpbb \ iheghc f_j_ ~hklZlhggh ey j_r_gby keh guo ij
ijhn_kkbhgZevguo az"zZqg? kKhhi\_ITkl\m_|I \ukhdhfn

nhjfbjh\Zgby dhfi_| _gpbb b ihc” | gZ ihevam g_ lhevdh
bi_~Z]lh]zf
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M>D

1Z[Z_\Z F Fkl ij_ih~Z\Zl _ev dZn_"ju ©; ahiZkghklv
"bag_"_yl _evghklb?2 ijb L=LM bf_gb B : DZjbfh\Zz

FB=J:PBY J:>B:PBHGGH=H NHG: D:D IHKE?>KL<B? Y>?
D:L:KLIJHNLHFGUO WE?DLJHKL:GPBC

:gghlZpby < ~Zgghc klzZlv_ jzZkkfzZljb\Z_Iky ijh[e_
fb]ljZpbb jZ*bzZpbhggh]h nhgZ \ualZggZy y~ _jgufb dZIlzZkl
Zlhfguo we _dljhklZgpbyo [Zdbo dZd Q_jghJuevkdzy zZ\Zjl
b zZ\Zjby gZ Nmdmkbfkdhc :WK ]h™rZ  bijhjl ZgZ
ihke ~kl\by jZ"bZpbhggh]h aZ]jyag_gby 7“ey hdjm Zxs_
a“hjh\vy ex”® ¢ \dexqgZy aZ]jyag_gb_ihg\u \h”u b \ha?”
\ebygb_ gZ wdhkbkl _fu b [bheh]bq_kdh_ jZaghh[jZa
\gbfZgb_ m~ _ ey |ky “he]lhkjhqguf wnn_dlZf jZ"bZpbb
ih\ur_gb_ jbkdZ hgdheh]bg _kdbo aZ[he \Zgbc b ]_
fmlZpbb < klZIv_ ijb\h~*blky kjZ\gbl _evguc ZgZeba flI
jZ"bZpbhggh]h nhgZ ihke_ jZaebqgquo Z\Zjbc b h[km ™~
ij_~hklhjh ghklb g_h[oh~bfu_ "~ey fbgbfbazZpbb g_]Z
ihke_"kl\bc :\lhj ihjpdb\Z | \Z ghklv ihklhyggh]h
fhgblhjbgl]Z jZ*"bZpbhggh]h nhgZ b jZajZ[hldb wnn_
f ITh~ h\ A~ azZzdlb\Zpbb aZ]jyag _gguo | _jjblhjbc

Dexqg_\u_ keh\ZZ"bZpby Fb]jZpby jZ"bZpbhggh]h
Q _jghJuevkdzZy Z\Zjby NmdmkbfkdzZzy :WK Wdhe\tbbppqg_ kd
JZbZpbhggZy [_ahiZkghklv

Annotatsiya . Ushbu magolada 1986 yildagi Chernobil avariyasi va 2011
yildagi Fukusima AES halokati kabi atom elektr stantsiyalaridagi yadroviy
falokatlar natijasida kelib chiggan radiatsiya fonining ko'chishi muammaosi ko'rib
chigilgan. Muallif radiatsiya ifloslanishining atrof-muhit va inson salomatligiga
ta'sirini, shu jumladan tuprog, suv va havoning ifloslanishini, ekotizimlar va
biologik xilma-xillikka ta'sirini tahlil giladi. Saraton xavfini oshirish va genetik
mutatsiyalar kabi nurlanishning uzoq muddatli ta'siriga alohida e'tibor
garatiladi. Maqolada turli xil baxtsiz hodisalardan keyin radiatsiya fonining
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migratsiyasini qgiyosiy tahlil gilish va salbiy ogibatlarni minimallashtirish uchun
zarur bo'lgan ehtiyot choralari muhokama qilinadi. Muallif radiatsiya fonini
doimiy ravishda kuzatib borish va ifloslangan joylarni zararsizlantirishning
samarali usullarini ishlab chigish muhimligini ta'kidlaydi.

Kalit so'zlar: radiatsiya, radiatsiya fonining ko'chishi, Chernobil
avariyasi, Fukusima AES, ekologik ogibatlar, radiatsiya xavfsizligi.

Annotation . This article examines the problem of background radiation
migration caused by nuclear disasters at nuclear power plants, such as the
Chernobyl accident in 1986 and the Fukushima accident in 2011. The author
analyzes the effects of radiation pollution on the environment and human
health, including pollution of soil, water and air, as well as the impact on
ecosystems and biological diversity. Special attention is paid to the long-term
effects of radiation, such as increased risk of cancer and genetic mutations.
The article provides a comparative analysis of background radiation migration
after various accidents and discusses the precautions necessary to minimize
negative consequences. The author emphasizes the importance of constant
monitoring of the radiation background and the development of effective
methods for decontamination of contaminated areas.

Keywords : Radiation, Migration of background radiation, Chernobyl
accident, Fukushima nuclear power plant, Environmental consequences,
Radiation safety.

FbljZpby jZz*"bZpbhggh]h nhgzZ y\ey |ky k _jv_aghc
ihke y”™ jguo dZIlZkljhn gZ Zlhfguo we _dljhklZgpbyo
Z\Zjby ijhbahr_~rzy \ ]h*m klZeZ h”~ghc ba kZfu
dzZlzkljhn \ bklhjbb y~ jghc wg<jj_dmdkbvlzZIl_ \ajulZ j_Zdlh
gZ Q _jgh[uevkdhc Zlhfghc we _dljhklZgpbb agZgbl_evgl
jZ"bhzdlb\guo fZIl_jbZeh\ [ueh \uims_gh \ hdjm Zxsmx
ijb\_eh d fb]jZpbb jZ*"bZpbhggh]h nhgZ b hdZaZeh k_jv_a
a”“hjh\v_ ex”_c b hdjm zxsmxX kbjhdhf jZ"bmk_ hl Z\Zjbc«

i _zdlhjz
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P_ev wlhc klZljakkfhlj_Iv fb]ljZpbx jZ*"bZpbhggh]h n
ihke qg_jgh[uevkdhc b *jm]bo dZIlZkljhn gZ Zlhfguo we ¢
ijhZzgZebabjh\Zlv bo ihke_ nkdbbyijhZgZebabjh\Zgu gZmq
bkke "~h\Zgby Wbdapéb k\yazZggu_k wlhc I _fhc qlh[u ij_-
hfsmx dZjlbgm fb]jZpbb jZ"bZpbhggh]h nhgZ b __ \ha
hdjm Zxsmx kj_~m b a”hjh\v_ ex” _c

< j_amevlZl_ qg_jgh[uevkdhc Z\Zjbb jZ~bhZdlb\gu
jZKijhkljZzgbebkv gZ agZqgbl_evgu_ jZkklhygllbyguz jZ’
gZklbpu b ]JZau [ueb i _j g _k _gu \ha”“mrgufb b \h*gufb ih
ijb\_eh d aZ]jyag_gbx ihg\u jZklbl _evghklb \h~guo
ibs \uo p_i_c \ rbjhdhf jZ"bmk_ hl Q _jgh[uey JZ”bZpbh
wlbo jZchgZo ih\ukbeky agZgbl_evgh qlhé&ha™hgh\wny]jh
ex™ ¢ b "b\uo hj]J]Zgbafh\

>im]b_ dZlZkljhnu gZ Zlhfguo we dljhklZgpbyo 1Zdb
gZ Nmdmkbfkdhc Zlhfghc we dljhklZgpbb \ ]hA*m |
fbljZpbx jZ*"bZpbhggh]h nhgZ < "Zgghc klZlIv_ [m~"_
kjZ\gbl _evguc ZgZeba fjghfmegkdhc b nmdmkbfkdhc Z\Zjb
dhgl _dkl_ fbljZpbb jZzZ"bzZpbhggh]h nhgZ b bo ihke_"kl\bc

lhke ~kl\by fb]jZpbb jZ"bZpbhggh]h nhgZ

FbljZzpby jZ2bZpbhggh]h nhgZ ihke_g_jghJuevkdhc
dZ1Zkljhn gZ Zlhfguo we _dljhklZgpbyo bf | agZz
ihke "klxyb”ey hdjm Zxs_c¢ kj_"~u b a”™hjh\vy ex” ¢ <ha
jZ"bzZpbb fh™ | [ulv g_ihkj_~klI\_gguf b “he]lhkjhqguf Z ]
aZ\bkbl hl fgh  _kI\Z nzZdlhjh\ \dexqZy dhebq_klI\h \
jZ"bhzZdlb\guo fZl _jbZeh\ jZkklhygb ~ hl bklhggbdZz
ithlh~rgu_ mkem\d ju aZsblu ij _"ijbgylu_ ihke_ Z\Zjbb

Ilhke_ "kl\by fb]ljZpbb jZz*"bZpbhggh]h nhgZz

FbljZpby jZ”"bZpbhggh]l]h nhgZ ihke_ g _jgh[uevkdhc
dzZzlzkljhn gZ Zlhfguo we_dljhklZgpbyo bf__| rbjhdb
ihke "~kl\bc dhlhju_ hdzZau\lzZxl g_]Zlb\gh_ \edbyghx gZ
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kj_"m b a”™hjh\v_ ex” ¢ <hl g_dhlhju_ ba hkgh\guo
fbljZpbb jZ2bZpbhggh]h nhgZ

AZ]ljyag_gb_ hdjm Zxs_c¢c kX4"dbhzZdlb\gu_ fZl jbZeu
\uims_ggu_ \ j_amevlZl_ Z\Zjbb gZ Zlhfghc we_dljhklZ
fbljbjh\ZIv \ hdjm Zxsmx kj_fmmHghiZz”*ZIlv \ ihg\m \h~gt
j_kmjku b Zlfhkn_jm qlh ijb\h~bl d aZ]jyag_gbx \k_o wlb
hdjm Zxs_c¢ kj_"u Wlh fh | ijb\_klb d ~he]lh\j_f g
bgl _gkb\ghfm jZ*bZpbhgghfm \ha”_ckl\bx gZ jZkl_gby
wdhkbkl_fu

<ha”_ckl\b_ gZ ®athjex™ _cFb]jZpby jZ"bZpbhggh]l
nhgZ hdZau\lZ | k_jv_agh_ \ha”_ckl\b_ gZ a“hjh\v_ ex”_
| o dlh gZoh”blky \[ebab ahgu Z\Zjbb 1Ih\ur_gguc jZ"bZ
fh™ | ijb\_klb d jZa\blbx jZz"bZpbhgguo aZ[he_\Zgbc |2
\jh"* ggu_ ZghfZealdhe \Zgby sblh\b®*ghc "~ e _au b 7]
jZ"bZpbhdggmmpbjh\Zggu_  aZ[he \Zgby > |b b [_j_
" gsbgu y\eyxlky hkh[h mya\bfufb d jZ"bZpbhgguf \ha” «c

Wdheh]bg_kdb_ ihke_ FblNEZyby jZ*bZpbhggh]lh nh
fh™ | bf _Iv k_jv_agu_ ihke_ "kWwhinhkb&ky f JZ~ "bZpby fh _
ihlebylv gZ [bheh]bg_kdh_  jZaghh[jZab_ \ua\Zlv ]
baf g gby \ ihimeypbyo "b\hlguo b jZkl _gbc gZjmrbl
p_ihgqdb b wdheh]bg_kdh_ jZ\gh\_kb_ WIh fh" _| ijb\_klIb
ithimeypbc hij_~ e _gguo \b”h\ \ufbdBhgblx mya\bfuo \b”h\
his _fm gZjmr_gbx wdhkbkl _fguo ijhp_kkh\

KhpbZevwtdhghfbq kdb _ ihke "klI\bbly]jZpby

jZ"bZpbhggh]h nhgZz fh™ | bf lv agZgbl_evgu_ Kk
wdhghfbg_kdb_ ihke_ "kl\by 7~ey aZljhgmluo j _]bhgh\
w\ZdmZpbx gZk_e_gby ihl_jx "bevy b kj_"~kI\ d kms
wdhghfbg_kdb_ ihl_jb \ k_evkdhf ohayckI\_ Imjbad_ b ~j
Z 1Zd"_ khpbZevgh_ b ikboheh]bg_kdh_ \ha” _ckl\b_ gZ
\ugm '~ _gu blv \ ahgZo k ih\ur_gguf jZ"bZpbhgguf nhghf

>he]lhkjhqgu_ wnn_Hbhuwghc ba hkh[_gghkl_c fb]jZy
] Z"bZpbhggh]h nhgZz yley |ky __ “~helhkjhqgh_ \t
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JZ"bhZdlb\gu_jfixdeu fhiml f_~e_ggh i_j f sZlvky \ hdjm".
kj_~_ b hklz\zZIvky Zdlb\gufb \ I_q_gb_ ~ _kylbe_Ibc b "z
Wlh hagZqgz_ | glh wnn_dlu fb]jZpbb jZ~bZpbhggh]h
hsmsZIlvky gZ ijhly" _gbb ~ebl_evghlh \j_f _gb b Ij_[mx] i
fhgblhjbg]dibgljhey

Ilhke ~kl\by fb]jZpbb jz*"bZpbb fh gh ij_"~klZ\blv \ \b"™_
\aZbfhazZ\bkbfhkl_c I|Z[ebpu

LZ[ebpZ

P ihqdZ az\bkbfhklb fb]jZpbb jZ»_ Zpbb

lhke_"kl\by fb]jZpbb jZz*"bZpbb

<ha”_ckl\b_ gZ a“hjh\v_ \_jhylghklv

LFF HkljZy emq_\Zy [he_\aglylghklv

G LFF LhrghlZ b j\hlZz \_jhylghklv

G LFF >bZzj_ y \ jhylghklv

G LFF MklZehklv b keZ[hklv \_jhylghklv
G LFF Ihl_jy \hehk \_jhylghklv

G LFF H h]b dh'b \_jhylghklv

G JFF HIdZa hj]JzZzgh\ \_jhylghklv

G

JFF >helhkjhggu_ ihke_"kl\by \_jhylghklv
LFF Ih\ur_gguc jbkd jZzdz \_jhylghklv

LFF =_g_Ibgq_kdb_ fmlZpbb \_jhylghklv
LFF ;_kieh”~b_ \_jhylghklv

LFF Ihjhdb jZa\blby \_jhylghklv

LFF Iljh[e _fu k sblh\b”rghc "~ _e_ahc A\v jhylg
JFF Ih\j_"~ _gb_ hj]lZgh\ \_jhylghklv
<ha”_ckl\b_ gZ hdjm Zxsmx kj_~m \_ jhylg
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lhke_"kl\by fb]jZpbb jZz*"bZpbb

LFF AZ]jyag_gb_ ihqg\u \_ jhylghklv

G LFF Kgb™ _gb__ mjh Zcghklb \ jhylghklv

G LFF GZdhie_gb_ \ ibs_\hc p_ib \_jhylgh

G LFF <ha”_clgXbwdhkbkl_fu \ jhylghklv

G LFF AZ]jyag_gb_ bklhqgbdh\ \h”u \_jhy

G JFF GZjmr_gb_ fbdjh[bheh]bq_kdhc Zd
\_ jhylghklv

G

JFF AZ]jyag_gb_\h”u \ jhylghklv

LFF AZ]jyag_gb_ bklhggbdh\ \h~u \_jhylgl

LFF <j_™ey \h~"ghc "baghb \_jhylghklv

LFF GZjmr_gb_ wdhkbkl_f \_ jhylghklv

LFF AZ]jyag_gb_ iblv_\hc \h”u \_jhylghkl

JFF ;bhzZzddmfmeypby \ ju[_ \_ jhylghklv

KhpbZevgthghfbq_ _kdb_ ihke_ "kl\by \_jhyl

LFF W\ZdmZpby b i_j f s dbjhylghklv

LFF Wdhghfbqg_kdb_ ihl_jb \_jhylghklv

LFF GZ]jmadZ gZ a*jZ\hhojZg _gb _ \ jhylg

LFF 1Ihl_jy k_evkdhohayckl\ _gghc ijh~mdl
\_jhylghklv

LFF Klb]fZlbazZpby aZljhgmluo h[eZkl_c \

JFF >helhkjhqoWwkklZgh\bl_evgu_ f_jhijbylk
\_jhylghklv

H[jZIbl_\gbfZgb_ qglh wlZ IZ[ebpZ ij_"~hklZ\ey | hJ[s
ihke ~kl\bc b g_ y\ey |ky bkq_jiul\Zxs_c¢c K_jv_aghklv

dZ "h]h ihke “kl\by fh]lml \Zjvbjh\ZIvky \ aZ\bkbfhklb I
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"ebl _evghklb mig[egby jZ*"bZpb_c¢ Z 1zZd _ hl ~jm]bo n
kKi_pbnbgguo *ey dhgdj_Igh]h bgpb”_glZ

F_ju ij_~hklhjh ghklb b mijZ\e _gb_ fbljZpb_
] Z"bZpbhggh]h nhgZ

>ey fbgbfbaZpbb ihke ~kl\bc fb]jZpbb jZ*"bZpbhggh
hf_ki_qg_gby jZ*"bZpbhgghc [_ahiZkghkligbgyhyojly*bfh|
ij_~hklhjh ghklb b jzZajzZ[hlZlv wnn_dlb\gu_ kljZl_Jbb mi
G_dhlhju_ ba IZdbo f_j \dexqZxl

Fhgblhjbg] jZ"bzZpbhggh]h mGhVgyjulguc fhgblhjbg]
jZ"bZpbhggh]h nhgZ yley I|ky g _h[oh”"bfuf Ney
jZkijhkljzg_gby jZ"bhzdlb\glspnetAl bj hij_~ e _gby h[eZkl_
ith\ur_gguf jZ"bZpbhgguf mjh\g _f Wlh ithalhey | |
kKhhi\_Ikl\mxsb_ f_ju b ij_~mij_"blv gZk_e_gb_ h ihl_c
jbkdZo

Hgbkldz b "~ azZdlb\Zpbyg dhlhjuo kemqgZyo fh"
ihlj _[h\Zlvky hgbkldZ b ~ _aZdlb\Zpby aZ}jpedidIdpdgl ahg
Wlh fh' | \dexqZlv m~Ze _gb_ \ _jog_]h kehy ihg\u h[jZ][
] _kmjkh\ b ijbf_g_gb_ ki_pbZevguo f_Ih*h\ “ey |
jZ"bZpbhggh]h mjh\gy

J Jmebjh\Zgb_ ~hklmiZ b dhgljhev ibs \uo Kh”"md]I
h[eZklyo k ih\ur_gguf jZ2"bZpbhggufy_mhghfbfu f ju
j_Imebjh\Zgby ~hkimizZz b dhgljhey ibs_\uo ijh"mdlh\ W
dhgljhev dZq_kI\Z b [_ahiZkghklb 1ibs_\uo ijh~mdlh\
hl]jZgbq_gb_ bkihevah\Zgby ijh*mdlh\ ithemqg_gguo \
ih\ur_gguf jZ"bZpbhgguf mjh\g _f

Bgnhjfbjh\Zgb_ b hHh¥agb <Z gh bgnhjfbjh\Zlv
gZk_e _gb_ h jzZz~bZpbhgghc [_ahiZkghklb ithke ~kl\b
jZ"bZpbhggh]h nhgzZ b f_jZo ij_~hklhjh ghklb HJ[jZah
ijh]jZffu b f "bpbgkdb _ dhgkmevlZpbb ihfh]lml
hk\_~hfe _gghklv ex® ¢ b ij_~hkl _j_qgv bovéulohjblgdph\Ze

AZdexq_gbbljZpby jZ*"bZpbhggh]h nhgZ ihke_q_jgh][
b "jm]bo dZlZkljhn gZ Zlhfguo we dljhklZgpbyo y\ey |
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M > b2:614.8
FbjrZjbih\A E klij_i.dZn_"j@@>* L=LM
@mjzZF\;. kilm”~ _ gl dZn_"~ju Bg bg _jby [bhf_~ pbg

KJ:<GBL?EVGUC H;AHJ HL?Q?KL<?GGUO
B A:JM;?7@®@UO0O J?R?GBC < KN?J? FHGBLHJBG=:
B H;?KI?Q?GBY ;?AHI:KGHKLB KI:K:L?EVGUO
IH>J:A>?E?GBC

:gghlZpby Kh\j _f ggu_ KkiZkZl_evgu_ hi_jZpbb I|j_[n
\ukhdhc klI_i_gb ]Jhlh\ghklb b ihklhyggh]h dhgljhey aZ kh
I _jkhgZezZ jzZ[hlZxs _]h \ wdklj fZevguo mkeh\byo < ~"Zg
jZkkfzljb\zZxlky kh\j_f ggu_ | _ogbg_kdb_ j_ r_gby ijbf_
"ey fhgblhjbg]Z nbabheh]bq_kdh]h b nbabg_kdh]h
kKiZkZl_e_c ljh\_~ g\glkljZevguc ZgZeba hl_g_klI\ _gg
b azZjm[_"guo jZajZ[hlhd ih dexqg_\uf djbl_jbyf | _ogt
hkgZs _gghklv mjh\_gv Z\lhfZlbaZpbb gzZ”~_ "ghklv ijbf_
\ ithe \uo mkeh\blyoj &amevlzZIlZf ZgZebaZ knhjfmebjh\
j_dhf_g~Zpbb ih \g_7~j _gbx b ZzZ~ZilZpbb i_j _~h\uo aZz
| ogheh]bc \ hl_g_klI\ _ggmx ijZdlbdm

Dexqg_\u_ keh\Zhgblhjbg] kizkzZl_eb | e f ljby
[bhk _gkhju a”hjh\v_  zZ\lIhfZlbaZpby BB [_ahiZkghklv Ij

Annotatsiya . Zamonaviy qutgaruv operatsiyalari yuqori darajadagi
tayyorgarlikni va ekstemal sharoitda ishlayotgan xodimlarning holatini doimiy
nazorat qilishni talab giladi. Ushbu maqolada qutgaruvchilarning fiziologik
YD MLVPRQL\ KRODWLQL QD]mlaybrysn TdnOnaVviK teXriik X Q T
\HFKLPODU NRAULE FKLTLODGL ODKDOOL\ YD [RULMN
bo'yicha tagqoslash amalga oshirilgan: texnik ta'minot, avtomatlashtirish
GDUDMDVL LVKRQFKOLOLN GDOD VKDasssldsawbiGyp TRA
LOJARU WH[QRORJL\DODUQL PDKDOOL\ DPDOL\RWIJI
ishlab chigilgan.
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.DOLW V Rwohiobird, qutgaruvchilar, telemetriya, biosensorlar,
VRIJAOLT DYWRPDWODVKWLULVK $, LVK [DYIVL]OLJ

Annotation . Modern rescue operations require a high level
of preparedness and continuous monitoring of the personnel working in
extreme conditions. This article examines modern technological solutions used
to monitor the physiological and physical state of rescuers. A comparative
analysis of domestic and foreign developments is conducted based
on key criteria: technical equipment, level of automation, reliability, applicability
in field conditions. Based on the results of the analysis, recommendations for
the implementation and adaptation of advanced foreign technologies into
domestic practice are formulated.

Keywords: monitoring, rescuers, telemetry, biosensors, health,

automation, Al, occupational safety.

JZa\blb_ | _ogheh]bc kiZkZl_evguo hi_jZpbc \ i
N kylbe Iby b~ | \ Z\@Zigbb ih\ur_gby wnn_dlb\ghk
b [ ahiZkghklb N ckilbkhgzeZz Hkh[mx ZdIlmZevg
ijbh[j_lZxl | ogheh]bb fhgblhjbg]Zz khklhygby KiZ

jZ[hlZxsbo \ mkeh\byo qj_alugZcguo kblmZpbc ih~”
aZ"ufezgguo beb lhdkbggud dhdZ ijb \ukhdhc nbabqg_ kc
wfhpbhgZevghc gZ]jmad _

ljh[e _fZ k\h_\j_f _ggh]h \uyle _gby mom”r_gby KkF
a“hjh\vy kizZzkzZl_ey ijbgyldp\tpuo mijZ\e_gq_kdbo j_r_g
b dhhj*bgZpbb * ckl\bégZ ba dexq_ \uo \ Kkh\j f gg
kem [Zo KkiZk_gby\ZBglgdgu_ j_r_gby \ h[ezZklb |_e_ f_|I
[bhk _gkhjbdb b fh[bevguo |_ogheh]bc iha\lheyxl j_
dhgp_ipbx g_ij_julgh]h dhgljhey aZ khklhygb f kizZzkzZl_ e
\j_f_gb

P_evx "Zgghc klZlvb y\ey Iky ijh\_~ gb_ kjZ\gbl_evg
kh\j f gguo hl\gglgluo b azZjm[_"guo kbkl_ f fhgblhj
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kizkzZl _e_ ¢ k p_evx \Vuwlebog hkh[_gghkl _c ij_bfms _
b g _"hklzIdh\ Z 1zZd" _ jhhdineipZzdlibg_kdbo j dhf _g~Z)
ih bo \g_"]_dbgZpbhgZevgmx kbkl_fm mijZ\e _gby kiZkZ
hi_jZpbyfb

AZim[_"gu_ j_r_glbpeXklb fhgblhjbg]Z kiZzkZl_e_c¢c Fbj
ijZzdlbdz ~_fhgkljbjm_| zZdlb\gh_ \g_"j_gb_ \ukhdhl_o
kbkl f fhgblhjbg]Z khklhygby kiZzkzZl _e ¢ Hkh[h_ jZa\bl
ghkbfu_ mkljhcklI\Z h[ezZz”"Zxsb_ \hafh ghklvx \ j Zevgh
hlke_ "b\Zlv “"bag_gghu_\Zigjzf lju hjl]ZgbafZz i_j_"NZ\ZI
NZggu_ \ p_gljZevgu_ rlZ[u b bkihevah\Zlv bkdmkkl\ gg
"ey hp_gdb jbkdh\

Ghkbfu_ mkljhckI\Z b [bhk_gkhju Kbkl_fzZ =HSK\U
KR: ij_"klz\ey | kh[hc gZ]jm~guc j_f gv k fgh _kl\hf -
\dexqZy WwaZgb_ | _fi_jZIlmjm | _eZ b Zdk_e jhf _ljbx M
ijbf_gy Iky \ Zjf _ckdbo b kiZzkzZl_evguo kijmdIimjZo KR
dhgljhebjh\zZlv khklhygb_  [hcph\ b khljm~gbdh\ FQK
j_Zevghlh \j_f gb

DzZzgz~kdZy jZajz[hldZz +H[RVNLQ 6PDUW *DUPH
NZIgbdb \ ki_pbZevgmx nml[hedm Kbkl _fZ baf_jy | in
AuoZgby mjh\ _gv Zdlb\ghklbl bgnhjfZpbx g j_ a % OXHWF
fhlbevgu_ mkljhcklI\Z b h[eZggu_ kHWRWVINLQ Zdlb\c
bkihevam_I|ky \ ih"Zjguo kem ' [Zo b "ey |j_gbjh\hd dhkfhg

Bkdmklk _gguc bgl ee dl b ijhljghabjh\Zgb _ djbl
khklhygbc 1jh]jzffz '$53% KR: \ jzZzfdZo ijfbentrationl H[W
Physiological Sensing" jZajzZ[Zlu\Z | Zelhjblfu ZgZeb:
b ijhlghabjh\Zgby nbabheh]bq _kdbo kju\h\ m Kk

azZ”_ckl\h\Zgguo \ hi_jZpkhybhc\ keh ghklb Bkihevam
fZrbggh_ h[mqgq”gh hp_gdb khklhygby ih kh\hdmighklb iZ]
\ZjbZ[_evghklv QKK we _dljhdh gZy ZdlligtHklvgbtS?2
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JbkmgHdBgl _]jZpby k fh[bevgufb b h[eZqgufk
ieZlnhjfzZfb

Bgl _]jZpby Kk fh[bevgufb b h[eZggufb ieZlnhj
f jbdZgkdZy ieZlnhjfZ )LUVW1HW kha”ZggZy \ khljm~g
ij_~hklz\ey_|I ijbhjbl_lguc-~hkKnftmi kem [Zf wdklj_ggh]h
j_Z]bjh\zZgby b h[_ki_gb\z_1 i_j ~Zgm |1_e_f _Iljbg_kdb
\bA" _hihlhdZ b dhfzZg”™ mijZibkgby

Fghlb_ kbkl _fu jZ[hlZx]l k h[eZmpphdh]byfb $:6
Microsoft Azure) 2 “ey p_gljZebah\Zggh]h k[hjZ b ZgZebaZz
hit _fh\ "Zgguo bkihevam_fuo \ hi_jZlb\guo b kljZl _]Jbqg_k

ljZzdlbdz ijbf_g _gby Kh\j_f ggu_ fhgblhjbglh\u_ |
ZdIb\gh ijbf_gyxlky \

X hi_jZpbyo )(0&bpbhgZevghc ]\Zj?"bb KR:

X ih"Zjguo kem ' [Zo DZgZ"u

X ]mfZgblZjguo fbkkbyo HHG

X wdklj fZevguo bkke_"h\Zgbyo 1$6$%$ \dexqZy ijh_
6($6 kbfmeypby fbkkbc gZ FZjk_ k ijbf_g.gb_f +H[RVNI
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Jhkkbckdb_ j_r_gby H~”gbf ba azZf_lguo ijbf_jh\
kbkl_fz fhgblhjbg]Zz "bag_"_yl _evghklHFhgiljjlkeg]p
jZajzZ[hlZggZy GIH Ki_dljhg Jhkkby 7ey FQK blkbeh\L
MkljhcklI\h ij _~klZ\ey | kh[hc gZ]jm~guc k_gkhjguc
hlke "b\Zxsbc k_j» _gguc jbilfjZImjm | _eZ iheh  _gb_ | _
b i j "Zxsbc "Zggu_ gZ dhfZg”~guc imgdl ih aZsbszgghfm

< jZfdZo ijh_dlZnjiP\hc kizZzkzl jéajZ[hlZgu ijhlhlbiu
ghkbfuo dhfie _dkh\ k fh*meyfb *36g9ZEM G pOK
[bhf _ljbg_kdbfb k gkhjzZfb b bgl_ljZpb_c \ K
Z\lhfZlbabjh\Zggh]lh mijz\e _gby kbezfb b kj_~kl%¥Zfb FQK

LZzd _ \_"mlky jZajZ[hldb \ GBB Pbnjh\uo L _o
;_ahiZkghklb ]~ j_Zebmhdihkul \u_ fh* _eb ZgZebaZz
b ijhjJghabjh\Zgby i _j ]Jjmahd m kiZkzZl_e _c \ j_"bf_j Zev

HI _qg_kI\_ggdajzZ[hldb Hiul Ma[_dbklzgZz

< mkeh\byo h]jZgbg_gmuoh\j kk \ukhdhc ihlj_[ghKkl
\' h[_ki_gq_gbb [_ahiZzkghklb KkiZkzZl_e _c hl_qg_kI\_ggt
fhgblhjbg]Z ihkl_ i _ggh jZa\b\Zxlky \ jZfdZo gZpbhgZevg
ih  pbnjh\bazZpbb Z 1Zd°_  mkbebyflbkegiddlggvkdbo
bgklbImlh\ b h[hjhgguo ij_7ijbylbc Ohly ih jy m | _ogt
i1ZjZf_ljh\ hgb ihdZ mkimizZxl azZjm[_"guf ZgZeh]zZf gZ
Zdlb\gzy jZ[hlZz \ gZgpdb\e Z"ZilZpbb bfihjlhazf_s gl
b ehdZebaZpbb | ogheh]bc

< Ma[_dbklzg_ \_7zlky ibhkl\d _¢p gb_ pbnjh\uo kbkl_
dhgljhey aZ khklhygb_ f khljm~gbdh\ \ wdklj_fZevguo mik
\dexqgqZy rZolu obfbq_kdb_ ij "ijbylby b kem [u ]jZ "Zgk

GZijbf_j \ jzfdZo ijh_dlh\ ijb ih*™_j°d_ GZ\hb
Jhkm~ZjklI\_ggh]lh ]hjghlh bgkllKkmlZkim[EQdb Ma[_dbklZ
\_"mlky bkke_"h\Zgby ih jZajzZ[hld_ Z~Zilb\guo ghkbfuo r
fhgblhjbg]z |_fi_jZlmju |1_eZ imewvkZ* boZ2evghc ahg_
kKizkzZl_ey
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Djhf_ IThl]h \ khljm~gbg_KkI\_ k B<FbF= :G JMa jZ:
ijh]ljZzffgu_ kj_~kI\Z ZgZeba@ RAgdhkbfuo k_gkhjh\ ihemq_
\'ihe \uo mg_gbyo b Z\Zjbcguo kbimZpbyo

Hkgh\gu_ ijhJe._tHul_q_kI\_ggu_ kbkl _fu oZjZdl_jbam
jy*hf hljZgbqg_gbc

x hljzgbq_ggZy Z\lhghfghklv \j fy jZ[hlu mkljhckI\
x gbadZy bgl _]jZpby k fh[bevgufb ieZInhjfzfb

X hjl]ZgbaZpby hi_jZlb\gh]h j_Z]bjh\Zgby gZ ihemq_
bgnhjfZpbx

X ijh\_ "~ gb_ b hkms _ kl\e _gb_dhgn_j gpbc
X hlkmlkl\b_ iheghp_gghc h[eZgghc bgnjZkljmdImju

X hl]jZgbgq_gguc “hkimi d dhfihg_glghc [Za_

L f g_ f g egZl Ilky iheh bl _evgZy "bgZfk
\ gZijZ\e _gbd"ZilZpbb azZjm[_"guo | _ogheh]bc b jZa
dhgdmj glhkihkh[guo hl_q_kI\ _gguo j_r_gbc \ kn_j_ Ki
| ogheh]bc

KjZ\gbl _evguc ZgZeba aZjm[_"guo b hl_qgq_kI\ _ggl
fhgblhjbg]Zz

>ey kbkl _f fhgbghk khklhygby kizkzZl _e_c \Z
mgblu\zlv g _ kithhenZdlhjh\lIZdbo dzZd Ihqghklv baf_j_
kdhjhklv j Zdpbb kdivhbfhbogl JjZpby k kms_ kl\mxst
kbkl fzfb zZ 1zZd" _ \hafhfgkkllZx[bjh\Zgby b ehdZebaZp
< |Z[ebp_ gb _ ij_~klZ\e_gu kjZ\gbl _evgu_ o0Zjzdl
aZjm[_"guo b kl\ ggguo j_r_ghbc tnXgh\ _ wlbo
i ZjZf_ljh\ 1Z[e
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LZ[ebplZz

LZ[ebpZ kjzZ\g_gby aZjm[_"guo b hl_g_kI\_gguo kbkl,
fhgblhjbg]Zz

Djbl_jbc AZjm[_“gu_ kbkl _{ HI_g_kI\_ggu_ kbkl

;bhk_gkhju =EHG
gZ\b]Zpby WD-
| _fi_jZlmjz

L _ogheh]by ;bhk_gkhju imeV
fhgblhjbg]Zz | _fi_jZImjzZ <KHMNVD S

Ghkbfu_ mkljhckl Ghkbfu_ mkljhckl

Lbi mkljhcklI\Z "be_lu nml[hed "be_lu gZ]ljm~gl
j_fgb fh meb
%OXHWRRWK *60 *60 aZsbs_ggu_
| j_"ZqZ "Zgguc( kbkl_fu fh[bevgu dZgZefth[bevgu _
ijbeh” _gby ieZlnhjfu
Bkihevah\Zgb _ ljh]ghabjh\Zgb _ ljh]ghabjh\Zgb _
BB FZrbggh]h khklhygbc ZgZe khklhygbc gz [Z
h[mg_gby j_Zevghf \j_f _gb g_cjhk_I_c
‘\lThghfghklv
_ _ > h gZkh\ > h gZkh\
\j _fy jZ[hlu
. >Z h[eZqghZgbebs .
Bgl_J]jZpby k . G_I h]jZgbqg_gg
"Zgguo bgl_]jZp :
h[eZqgufb kbkl_ fZ bgl_]jZpby

kbkl_fZfb FQK

>Z i_j_""ZqZ "“"Zgg
j_Zevghf \j_f _gb
hl]jZgbq_gbyfb

H[jZ[hldZ "Zgguo >Z ijyfhc fhgblhjk
j _Zevghf \J _f gb khklhygby kizZkzZI |

<ukhdzZy hl Kji_"~gyy hl

Klhbfhklv mkljhck
~h 86" A h1500 USD)

Kj_~gyy \hafh'g
ijh[e_fu \ mkeh\b
ih\ur_gghc gZ]jmaé

GZ~_"ghklv mkeh <ukhdZy bkiulzZg
wdkiemZIlZpbb wdklj_gguo kbImZ
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<u\h”u ba kjZ\gbl _evgh]h ZgZebaZz

1. L ogheh]bg_kdZy aj a&aAjkhy "gu_  kbk(Zephyr
%LR+DUQHVYV +H[RVNLQ bf_xI [he__ \ukhdmx kl_i_g:
aj_ehklb b rbjhdh_ ijbf_g gb_\ jZaebqguo kljZgZo Hg
\ukhdbf mjh\g_f ZzZ\lhfzZlbaZpbb b bgl_]jZpbb k fh[be
hfeZggufb ieZlnhjfZfb qlh agZgbl_evgh ih\urZ ghlkévwnn_
\ J_Zevguo kiZkZl_evguo hi_jZpbyo

2. :\lThghfghklv b m~h[kV\hhlebgb_ hl hl_q_kI\_gg
j_r_gbc dhlhju_ bf_xI [he__ dhjhldh_ \j_fy Z\lhghfghc j

gZkh\ azZjm[_"gu_ mkljhckl\Z h[_ki_qgb\zxl [he__ ~
i_jbh” jZ[hlu qlh djblbgghkZdyekiguo hi_jZpbc WIh iha\h
kizkzl _eyf g_ [_kihdhblvky h g h[oh”bfhklb ih*azZjy~db
mkeh\byo wdklj_fZevghc jZ[hlu

3. KihbfhklvKlhbfhklv aZjm[_"guo kbkl_f agZgbl_evg
glh h[mkeh\e _gh ijbf_g gb_f gh\ _crbo | _ogheh]bc b bg
f ""mgZjh~rgufb h[eZggufb ieZlnhjfzfb HI_q_kI\_ggu_
[he _ ~hklmigu_ qglh \Z'gh \ mkeh\byo h]jZgbqg_ggh]h [x
\'\hijhkZo nmgdpbhgZevghklb b gz~ "ghklb hgb ihdZ mkli
ZgZeh]zf

4. Bgl ]jZpby k kms_kl\mxsbfb kbkAZfjZrfp "gu_
j_r_gby Dbf_xI emqr_ jZa\blmx bgl_]jZpbx k gZpbh
kbkl fzfb wdklj_ggh]lh j_Z]bjh\Zgby gZzZijbf_j )LUVWI1H
h]_ki_qb\Z_ | hi_jZlb\gmx i_j ~Zgm ~Zgguo b Jukljh_
j_r_gbc < k\hx hqg_j_ v hl_q_kI\_ggu_ kbkl _fu ihdZ g_ h
|Zdh]mjh\gy bgl ]jZpbb qlh h]jZgbgb\Z | bo ijbf_g _gb_
kiZkZl _evguo hi_jZpbyo

J dhf_g”"Zpbb "ey memqgr_gby hl_g_KkI\ _gguo j_r_gbc

1. lh\ur_gb_ Z\lhghfghklb mkljpck[oh”~bfh jZ[hlZIv
gZ™ memqr_gb_f wg_jlhwnn_dlb\ghklb mkljhckl\ gl
m\_ebqljvfy bo jZ[hlu \ wdklj fZevguo mkeh\byo [_a ih”e
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2. Bgl_]jZpby k fh[bevgufb b h[eZqgufb ieXknigjfZfb
jZa\b\zZIv bgl_]jZpbx hl_qgq_kI\ _gguo kbkl_f k gZphbt
kbkl fzZfb mijzZz\e _gby kiZzkzl_evgufb hi_jzZpbyfb Z Izd" _ |
j_r_gbyfb ey ojgdgy b ZgZebaZ “"Zgguo

3. JZajzZ[hldz [he__ "~hkImiguo gh \ukhdhl_ogh
j_r_gbc g _h[foh”~bfh khqg_I|ZIlv ~“hklmighklv hl_qgq_KklI\_gguoc
\ukhdbfb klzg”zZjlzfb gzZ”~_ "ghklb b bgl _]jZpbb k kh}\j
| ogheh]byfb ~ey ih\ur_gby wnn_dIb\ghklb kiZK@gbcevguo

AZdexq .gbKh\] f ggu_ kizZkzZl _evgu_ hi_jZpbb |Ij_
ihklhyggh]h dhgljhey azZ khklhygb f kizkZl_e_c jZ[
wdklj _fZevguo mkeh\byo b bkihevah\zZgby \ukhdhl_
j_r_gbc “ey fhgblhjbg]Z bo a“hjh\vy < ~Zgghc klZlIv_ [t
kjZ\gbl_@uwc ZgZeba hl g kI\ _gguo b aZjm[_"guo
fhgblhjbg]Zz glh ihal\hebeh \uy\blv dexqg_\u_ ij_bfms
g _"hklzZldb dZ ~“hc ba gbo

AZim[_"gu_ kbkl_fu fhgblhjbg]Z hlebqgZxlky \ukhdbf

Z\IhfZlbaZpbb b bgl_]JjZpbb k gh\_crbfb | _ogheh]b
kihkh[kI\im [he__ lhgqghfm b hi_jzZlb\ghfm dhgljhex kh
kizkzl_e ¢ < |Ih ~_ \j_fy hl_q_kI\_ggu_ kbkl_fu g_¥

h]jZgbgq _ggu_ j_kmjku hfez”Zxl agZgbl _evguf 1ihl_gp
ZNZilZpbb d ki_pbnbg_kdbf mkeh\byf b j Zevguf ihlj_[ghl

>ey ih\ur_gbwnn_dlb\ghklb jZ[hlu hl_q_kI\_gguo ki
g h[oh”"bfh \g ~j gb_f_ ""mgZjh”guo i_j _~h\uo | _ogtl
Z"ZilZpby bo d kms_klI\mxsbf mkeh\byf <Z gh |Zd-_ jZa\
| ogbg_kdmx [Zam b kha”?zZ\Zlv mkeh\by 7~ey jZa\blby
j_r_gbc \ kn_j_fhgb]JBjkDpZkZIl_e_c

< [m"ms_f bgl _JjZpby hl_g_kI\_gguo b aZjm[_"guo |
h[ezklb fhgblhjbg]Z a”~hjh\vy kizkzl _e _c¢ hldjh_I| gh\u_ \
Ney ih\ur_gby [_ahizZkghklb hi_jZlb\ghklb b wnn_c
kiZkZl _evguo hi_jZpbc

48





https://www.zephyranywhere.com/
https://www.hexoskin.com/
https://www.darpa.mil/program/next-generation-physiological-sensing
https://www.firstnet.gov/
https://www.nasa.gov/analogs/hera
https://www.spectron.ru/catalog/strel-m
https://www.mchs.gov.ru/deyatelnost/it-projects
https://nmmc.uz/nng
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=dykC63IAAAAJ&citation_for_view=dykC63IAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=dykC63IAAAAJ&citation_for_view=dykC63IAAAAJ:maZDTaKrznsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=z7_f3NMAAAAJ&citation_for_view=z7_f3NMAAAAJ:WF5omc3nYNoC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=z7_f3NMAAAAJ&citation_for_view=z7_f3NMAAAAJ:WF5omc3nYNoC

jbioh”"Z \Z FAhp_gl dZn_"ju ©;@>2 LZr=LM
=mehfh\Z = F “~hp_gl dZn_"ju ©;@>2 LZr=LM

QJ?A<UQ:CGU? KBLM:PBB L?0GH=?GGH=H O:J:DL?.
BO IHKE?>KL<BY B EBD<B>:PBY

:gghlZpby Q_e\hg_klI\h \klmizZzy \ XXI \_d fh™ |
jZzkkfzljb\zZlv b ZgZebabjh\Zlv oheh”~gu_ \hcgu kKh\j_
him by jZaebqgu_ dZlZkljhnu b ~ym]b_ ijh[e_fu ij
klhe Ibc Bkoh”y ba wlh]h ~ZggZy klZlvy ih ]jz"~"Zgkd]
hl gqj_a\ugZcghc kblmzZphld boghdh ozZjzdl hiZ ki_qgb\Z |
g_ij_julgmx k\yav b "Zkl \hafh ghklv hjb_glbjh\ZIlvky \he
kbimzZpbb < klZlv_ ijb\_~ gu jZaebqgqgu_ kihkh[u ebd\b
| ogh] _ggh]h ozZjzdl _jZ

Dexg_\u_ keh\AQK hijm by | ogh] _gguc hiZkgh
dzZIZkljhnZz [ ahiZzkghklih Zj \aju\ Z\Zjby ehdZevg
ebd\b*"Zpby dhffmgZevgZy kbkl fZ w\ZdmZpby

Annotation. Humanity, entering the XXI century, can consider and
analyze the cold wars, modern weapons, various disasters and other problems
of past centuries. Based on this, this article, on civil protection from man-made
emergencies, provides continuous communication and will provide an
opportunity to navigate a possible situation. The article presents various ways
to eliminate man-made emergencies.

Key words: Emergencies, weapons, man-made, danger, catastrophe,
safety, fire, explosion, accident, local, liquidation, utility system, evacuation.

Annotatsiya. XXI DVUJD TDGDP TRpu\JDQ LQVRQL\DW
sovuq urushlar, zamonaviy qurollar, turli ofatlarvaboVKTD PXDPPRODUQL
chigishi va tahlil gilishi mumkin. Shundan kelib chiggan holda, texnogen
xususiyatdagi favqulodda vaziyatlardan fugaro muhofazasiga oid ushbu
magqola uzluksiz alogani ta'minlaydi va yuzaga kelishi mumkin bo'lgan vaziyatni
boshqgarish imkoniyatini beradi. Maqolada texnogen favqulodda vaziyatlarni
bartaraf etishning turli usullari keltirilgan.
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.DOLW VRYqWaddda vaziyatlar, qurollar, texnogen, xavf, falokat,
xavfsizlik, yong'in, portlash, avariya, mahalliy, tugatish, kommunal tizim,

evakuatsiya.

GZ \k_o klz”"byo k\h_]1h jzZa\blby q_eh\_d |I_kgh
hdjm Zxsbf fbjhHg \k_ [hevr_ b [hevr_ hsmsZ | gZ
ijh[e_fu \hagbdzZxsb_ ijb ijh b\Zgbb \ \ukhdhbg”mKklj
his_kI\_ HizZzkgh_\f_rzZl _evkl\h q_eh\_dzZ \ ijbjh*m j_adt
b k_cqzZk J]jhabl klZlv ]Jeh[Zevghc hiZkghklvx "~ey Q.
ljZdlbg_kdb _ " ~g _\gh \ jZaebgguo m]J]hedZo gZr _c ieZg.
gj_a\ugqZcgu_ kbImZpibblh Kkl fZz [_"~kl\by dZlzZkljhr
hg_j_"~gu_ Z\Zjbb ZzZdlu | _jjhjbafz b kzZfh_ jzkijhkljzZg
| oglhggh]h oZjZdlugaXZggu_ h[jmr_gbyfb a~Zgbc I|jZgkihj
fZlbkljZe c \ual\Zggu_ g_"hklzldZfb dhgkljmdpbb b
ijbjh~rgufb dzZlzZkljhnzfb a_fe Ijyk_gby gZ\h*"gQd&gy h[\Z
ij_"ijbylbyo dhffmgZevgheZX\Zjpb gZ wg_j] _Ibg_kdmo klZg
hgbklguo khhjm™ _gbyo \h”*hijh\h" _

GZb[he__ jzkijhkljZzg_ggufb bklhqgbdzfb \hagbdgh
gj_a\ugZcguo kblmZpbc | _ogh]_gghlh o0Zjzdl_jZ y\eyxlky
b \ajulu dhlhju_ ijhbkoh”yl

-gZ ijhfure_gguo h[t_dlZo

-gZ h[t_dlZo “h[ugb o0jZg _gby b i_j jZ[hldb
e _]Jdh\hkiezZzf gyxsboky Jhjxgbo b \ajulgZluo \_s_kI\
-gZ ljZgkihjl _

-\'rZolZo ]hjguo \ujZ[hldZo f_Ijhihebl_gZo

-\ arZgbyo b khhjm™ _gbyo "beh}jullbhpblz dvgh
dmevimjgh]h gZagZq_gby

IH@:J =+ wlih \ur_"rbc dad” dhgljhey ijhp_kk ]hj_gby
mgbqglExsbc fZI_jbZevgu_p_gghklb b khatkalmc baghb

b a*hjh\vx ex”_c¢
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Hkgh\gufb ijbgilogZh Zjz yl\eyxlky g _bkijZ\ghklb

we dljbg_kdbo k_Ilyo gZjmr_gb_ | _ogheh]bq_kdh]h j
ih Zjghc [ ahiZkghklb dmj_gb_ jZa\_~ _gb_  hildjul
ijbf _g _gbg bkijz\gh]h h[hjm~h\Zgby b | i Hkgh\gufb h

nZdlhjzfih ZjZ y\eyxlky | _ieh\h_ baemqg_gb_ \ukhdzy | _f
hljzZ\eyxs__ ~ _ckl\b_ ~ufzZ ijh~mdlh\ k]hjZgby hdbkb m]
b kgb  _gb_ \b”Abfhklb ijb az”rufe_gbb Djblbg_kdbfb ¢
1 ZjZf Ijh\ ~ey q_eh\ _dzZ ijb ”"ebl_evghf \ha”_ckl\bb n
agZq_gbc hiZzkguo nzZdlhjh\ ih " ZjZ y\eyxlky
| fi_ jZImjZz K
iehlghklv | _ieh\h]h baemq_ agky?f
dhgp_gljZpby hdbkb m]e_ jmhptZfz
\brbfhklv \ ahg_ aZ”uté- gly

<AJU<z+ wlh ]hj_gb_  khijh\h *Zxs__ky hk\h[h ™~ _gb
[hevrh]h dhebqg_kI\Z wg_jlbb \ h]jZzgbg_gghf h[t_f_aZzZ d
ijhf_"mlhd \j _f _gdbajul ijb\h~bl d h[jZah\Zgbx b
jZkijhkljZzg _gbx kh k\_joa\mdh\hc kdhjhklvx \ajulghc m~.
k ba[ulhgguf ~Z\e gbef | dlz hdZaulZxs ¢ m~Zj
f oZgbqgq_kdh_\ha” ckl\b_ gZ hdjm Zxsb_ ij_~f _lu

> ckl\by gZk _e gZyzijblgzf Ijhihebl g Qj a\luqZcgu _
kbimZphtklZgpbyddhgg _eybd \Z]hgfZdjhihebl dHagbdzZxl \
j_amevlZl_klheglgh\b koh”Z k j_evkh\ihhZgf\b\\aju\lh\
jZajmr_gby g_kmsbo dhgkljZdipjhd wkdZ¢m™ gby \ \Z]hgZ:
gZklzZzgpbybklhjhggbo ij_~f Ih\ dhlhju_ fh]lml [ulv hilg_|
dZl _Jhjbb \ajul\hhiZkguo kZfh\ha]lhjZxsboky b lhdkbgguc
|Zd  iZz™ _gby iZkkZ bjh\ b bo \_s ¢ gZ klZgpbhggu_ imlb

Kimkd iZkkzZ bjz k ieZlnhjfu gZ imlb hizk_g 1zZd
gZoh”ylky ih”~ gZzZijy _gb_f Ijb h[gZjm _gbb h[_aebqg_gc
IZkkZ bj h[yaZg g_f _"e_ggh khh[sblv h gZoh~d_ bZibgbkl

khijm~"gbdm fbebpbBey cr_ f ~ ckl\h\Zlv ih bo mdZaZg
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ljb gj_a\ugqZcghc kbImZpbb ~ey hih\_s gby iZkkZ bjh\ b
gZ klZgpbb ]Jjhfdh]h\hjysZy k\yav beb f_]1Znhg Z \ ih_a*”
ih_a~gh]h ]Jjhfdh]h\hjys ]h hih\_s gby

W\ZdmZpby kh kliZgphbb hkms_kl\eylwkldZeZlhjZfb
beb gZ ijb[ulZxsbo ih_a”Zo <ukz~"dzZ iZkkZ bjh\ gZ
hkms_kl\ey Iky ih dhfzd/fhib\gtha¢ [jb]Z”u [ _ a iZgbd
k kh[ex”_gb_f ebgghc [_ahiZkghklb ithke_ \uoh”Z
I _j_f _szZlvky ih |lhgg_exmd¥aZgghf gZijZ\e_gbb < ke
hldzaz \ jZ[hl_ [lim\fldjly s _1h hih\_s gby iZkkZ b
hih\_szZxlky e hdin\fdnh c [jb]Z"hc \ dZ "hf \Z]hi
<ukz~rdZ iZkkZ bjh\ \hjtibtka dzd ijZ\beh g_j_a [hdl
A"\ jb \Z]lhgh\ gZ hbdegim A klhjhgu beb q_j
jZalehdbjh\Zggu_ "\ _jobmf_YZ]hgZfb qbgZy k ©Z]h
[eb Zcr_]Jh d klzZgpbb gZ dhlhjmx iZkkZ bju [m~ml
?keb \hagbdezZ h[klZghhdZzxszy]j[_ahizZzkghklb iZkkZ b
\ h”ghf beb g_kdhevdbo \Z]hgZo 1ih_a”Zz \ukzZ~rdZ
ijhba\h~blky \' i_j\mx hqg_j _~v ba wlbo \Z]hgh\

< kemqzZ_j i\ _gbylhgg _evgh]h hk\_s gby fZrbg
ehdhfhlb\ghc [jb]Z™exqkd | gZ Jheh\ghf \Z]lhg_ [_
nZju b ijh” _dlhj \jikgm klZgpbb dm~*Z gZijZ\eyxlky iZkkZzZ"

1J?>MI1J?>BL?EVGU? F?JHIJBYLBY

< gbkeh ij_"mdlj_évguo f_jhijbylbc fhlml [ul
\dexqg_gu f_jbyjlby gZijZ\e_ggu_ gZ mkljZzg_gb_ ijbgbg
fhlml \ualZlv ih Z]j \ajul gZ h]jZgbq_gb_ ehd:

jZkijhkljZzg_gby ih Zjh\ kha~Zgb_ mkeh\bc ‘eey* w\Zdn
b bfms_kI\Z ijb ih Zj\h \jkf ggh_ h[gZjm  _gb_ ih'Z
b hih\_s gb_ h g f Imh Bpz iih*~_j"Zgb_ kbe ebd\bA"Z
ih~Zjh\ \ ihklhygghc Jhih\ghklb
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ILMIY-TADQIQOT VA ISHLAR

Jbk Hkgh\gu_ijbgbgu Z\bZdZIZkljhn

| _j\u_ Z\bzdzlzkljhnu ijhbahreb ijZdlbg_kdb kjZam
gZqZeZ wju \hamohiez\Zgby |h _klv sz \ dhgp_ ;,; \_
kzfbo zZ\bjhbkr_kl\bc 1Zd b gbkeh bo ~_jI\ [ueh hlghk!
g_\_ebdh *h gzZqzZezZ fzZkkh\h]h ijbf_g_gby kZfhezlh)\
A _ckl\byo b \ dzq_kI\_ ]jZ2"*Zgkdh]h ljZgkihjlz

K jzZa\blb_f f_"~"mgZjh~guo Z\bzZi_j_\hahd knhjfbjt
kbkl_fZ mqzlZ b deZkkbnbdZpbbkR\bZijghbkZezZzkv \ujZ[hld
f_""mgZjh~guo klzZzg”Zjlh\ Z\bzZ[_ahizkghklb

N N ‘

N & o m 202077
\

B 2015171

2010 fi

Jbk Qj_a\uqZcgu_ kbImzZpbb ih JhrZ
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Obfbg_kdZy Z%Aybly gZjmr_gb_| _ogheh]bg_kdbo ijhp_
ijhba\h~kI\ _ ih\j "~ gb_ Ijm[hijh\h~h\ _fdhkl_c oj
ljZgkihjlgubkj_~kI\  ijb\h*ys d \u[jhkm Z\Zjbcguo obfl
hiZzkguo \_s_kI\ :OH< \ ZlIfhkn_jm \ dhebqg_kI\Zo ij_"k
hiZzkghklv “ey "bagb b a”hjh\vy ex” ¢ nmgdpbhgbjh\Zghb

Djimigufb aZzZizZkzfb :0OH< JeZ\guf h[jZahf oehjZ .
nhk]_gZ kbgbebgbblud k_jgbklh]lh Zg]b”jb”"Z b ~jm]bo \
jZkiheZ]Zxl obfbg_kdb_ p-leetelgaghb i j jZ[Zlu\Zxsb _
dhf[bgZlu aZ\h~u fbg_jZevguo m”™h[j_gbc g _jghc
f 1Zeemjlbb Z 1Zd _ oezZ”hdhf[bgZlu ib\az\h”~u klZgpbb

HiZzkghklv obfbgq_kdhc Z\€xhbc*édy b\hlguo aZdexqgzZ |
\ gZjmr_gbb ghjfZevghc "bag_"_yl _evghklb hj]ZgbafzZ b
hirZe _gguo ] _g_Ibg_kdbo ihke "kl\bc Z ijb hij_
hiklhyl _evkl¥2oe IZevghf bkoh”_ijb ihiz*"Zgbb :0< \ hj
g_j_a hj]Zzgu "uoZgby dh™ m hebhagablujzp b \f_kl_k ibs_
< IZdbo kbIlmZpbyo ijh\h”Ablky ij_~mij_"~bl_evgu_f _jhijbyl

D hkgh\guf f_jhijbylbyf ijh\h~*bfuo hj]ZgZfb mijZ\e gt
J kim[ebdb Ma[ _dbklZg \ kemgZ_m]jhau beb \hagbdgh\ _
\h_ggh]h \j_f gb hlghkylky

X hih\_sgb_gZk_ e _gby h[ hiZzkghklb _]1h bgnhjfbjl
ihjyrd "~ ckl\bc \ keh ' b\rboky gqj _a\ugZcguo mkeh\byo

X w\ZdmZpby b jZkkj_~hlhq_gb _

X ijhlJghabjh\Zgb_h[klZgh\db

X bg g _jgZy aZsblZ gZk_e _gby b | _jjblhjbc

X ] Z"bZpbhggZy b obfbg_kdZy aZsblZz

X f "bpbgkdZy aZsblz

X h] _ki_q _gb_ih Zjghc [_ahiZkghklb

>ey g _ihkj_"~kI\_gghc aZsblu ihkljz~Z\rbo hl ihjz
nZdlhjh\ Z\Zjbc dzZlzkljhn b klbobcguo [_~kl\bc ijhAh”ylk:
kizkZl _evgu_ b *jm]b_ g _hleh gu_ jZ[hlu \ ahg_ QK
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F_jhijbylby ih ihAlhlh\d_ d aZsbl_ igAfeZYyhky f_ggh
k mq_Ihf \hafh guo hiZkghkl_¢c b m]jha Hgb ieZg
hkms_ kl\eyxlky Abnn_j_gpbjh\Zggh Kk mq_|hf hkh|]
JZkk e _gby ex”™_c¢ ipdjebBighbg kdbo b *ym]bo f _kliguo mik
H[t _fu kh”~_j Zgb_ b kjhdb ijh\_~ gby f_jhijbylbc ih
gZk_e_gby hij_~_eyxlky gZ hkgh\Zgbb ijh]Jghah\ ijb
| ogh] _gghc hiZzkghklb gZ khhl\_lklI\mxsbo | _jjblhjbyo
IjbgpbiZz jZamfghc "hklZlhgghklb k mq_|hf wdh
\hafh ghkl_c¢c ih bo ih~]hlh\d_ b j ZebazZpbb H~*gbf |
f jhijbylbc ih s&®Z gZk e _gby hl qgj_alugZcguo kbl
ijbjh~rgh]lh b | _ogh]_gghlh ozZjzdl_jz y\ey_ Iky _]1h k\h
hih\_s gb_ b bgnhjfbjh\Zgb_ h \hagbdgh\ _gbb be
\hagbdgh\_gbydaldhkizkghklb HI\_IkI\ _gghklv aZ hj]l]Zgb
ijZdlbq_kdh_ hkms_kl\éa\gdb _ghy g_kml jmdh\h”~bl_eb hj]
bkihegbl evghc \eZklb khhl\_Ikl\mxs_ ]Jh mjh\gy

\Zjbb b ih"Zju gZz =WK =JWK LWP jZchgguo | _ieh
we dljbg_kdbo k lyo [mjh\uo mklZgh\dZo dhfij_
]Zahjzkij_~ ebl _evguo imgdlZo b ~jm]bo hQZ[ dlgZwoy wg
ijb\_~rb_ d Z\Zjbcghfm ij_djZs _gbx wg_jlhkgZ[ _gby hl\_
ihlj _[bl_e _c¢ ijhfure_gghklb b k_evkdh]h ohayckI\Z b
"bag_"_yl _evghklb gZk_e _gby

DZ\Zjby§zZ dhffmgZevguo kbklagZlo[ ki _q _gby highkbll
ihehfddzZgZebazZpblkédghcfu \h~hijh\h~ghc | _ieh\hc k_1Ib
gZg_k g mjhg we_dljhwg _j] Ibg_kdhfm h[t_dIlm wlh fh
"ebl _evghfm hlkmlkl\bx k\ _1Z gZ h[rbjghc | _jjblhjbb qlh
gZ jy™»_ "~jm]bo h[eZkl_c "bag_"_yl _evghklb :\ZjdbogZ d
kbkl_fZo “"bag_h[_ki_q_gby g2&k vwe gblyhwg_ j]_Ibqg_kdb
dZgZebazZpbhgguo kbkl_fZo \h”hijh\h*guo b | _ieh\uo
khijh\h ~Zxlky ]Jb[_evx ex”_ ¢ h”gZdh hgb khagd@wl km
lim~ghklb “bag_"_yl euvgdhdlbggh \ oheh”~gh_ \j fy Jh
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\Zjbb gz | _ieh\uo k_lyo \ abfg__ \j_fy JTh*Z ijb\h”yl d g_\I
ijh " b\Zgby g9Zk_ e gby \ g_  hlZieb\Z _fuo 1ihf_s gbyc
\ugm * _gghc w\ZzdmZpbhb

<h”~hkgZ[ _gb_  o0zZjzZdl_jbam_Iky \hagbdgh\ gb f
kbimZpbc gZ ke_"mxsbo mgZkldZo

gZkhkgu_klZgpbb

jZa\hysb k _1Ib

\h~*hgZihjgu_ [Zrghb

h[hjm~h\Zgb_ ~ey hgbkldb \h”u

?keb aZ]jmadm h[_ki_qgb\Zxl gZkhku jZ[hlZxsb_ hl we
lh \h~hkgZ[ _gb_ ij_djzZlblky h~gh\j_f _ggh k hlde
we _dljhwg_j]lbb J_a_j\gu_ dZgZeu h[_ki_qgb\Zxl khojZg _
wdkljgguo kblmZpbyo gh g_\h \k_o kbkl_fZo bkihevamxl

\Zjbb gZ dhffmgZevguo ]Zahijh\h~"Zo o0ZjzZd!|l_jbamxl
hizkghklvx ml_qdb ]ZaZz ijb\h”yl d \aju\zf ih Zjzf
jZajmr_gbyf ;hevrbgkl\h Z\Zjbc ijhbkoh”yl gZ ij_"ijbylby
"hfZzo keZ[ufklhf klZgh\ylky jZkij_~ _ebl_evgu_ k_Ib <
lhgdZo g _ihez”db y\eyxlky j_~dhklvx

ljbgbgZfb ij_djZs_gby ih~Zgb we _dljbqg_kI\Z klZgh\yll

ith\j "~ gb_ ebgbc we _dljhi_j ~Zq

Z\Zjbb gZ jZkij_"_ebl_evguo klZgpbyo

thehfdZ ljZgknhjfZlhjguo [m~hd

GZ kemqgz\Wwjbc g_dhlhju_ ihklzZ\sbdb ih”~\h~yl d
dhfie_dkzf ih "\_ g_azZ\bkbfu_ ebgbb Ijbgbgzfb ijh[e_f |
baghk h[hjm~h\Zgby g_Jlhlh\ghklv \u”_j 'b\ZIlv aZ]jmad|
ibdh\h]h ihlj [e_gby

>ey ij_"hl\jZs _gby kbevguo aZ]jmahd ihklZ\sbdb &b
|Zjbnu k * _e _gb_fih \j_ f gb bkihevah\Zgby b jZaguf mjh\
ih qZzkzf
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GZ~h ih~lhlh\blv \k_ kbeu b kj_7~kI\Z d \hafh guf
Qlh[fu mf_gvrblv fZkrlZ[ ihke_ _"kl\bc dhffmgZevguo ijhbl
jZajZ[Zlu\Z _|ky Kki_pbZevguc dhfie_dk f_j dhlihju_
ijbgbfzlv dzd fh 'gh [uklj__  Ohly kem [u ih mkljZzg_ gl
jZ[hlzZxl [_a \uoh”guo b ijZzargbdh\ ij_djZs_gb_ ih*"zZgb
beb ]Zzaz ~Z _ gZ dhjhldbc kjhd \k_ jZ\gh ~hklzZ\ey |
Ihkdhevdm bkdexgblv \_jhylghklv Z\Zjbc DK@ g_\haf
aZ[eZ]lh\j_f _ggh ihA]hlh\blvky d gqj_a\uqgZcguf kbimZpbyf

Ke_"blv glh[u "hfZ \k_]7~Z [ueb kibgdb k\_gb

ljbh[j_klb nhgZjbdb aZiZkgu_ [ZI1Zj_cdb [ _kijl
jZ"bhijb_fgbd

AZiZklbkv \h~"hc b gZ[hjhf ijh*mdlh\ k ”"ebl_evgul
0jZg_gby

> j°Zlv gZ \b~rghklf kibkhd Z\Zjbcguo kem'[ k ghf_
| e nhgh\ qglhJu \k_ ge_gu k_fvb fhleb bfb \hkihevah\ZIy

\Zjbb gZ dhffmgZevguo kbkl _fZo "bag_h[_k
DhffmgZevgu_ kbkl _fu "bag_h[2kwldq_¢gbywbkl fu dhlhju_
kgZ[ Zxl ex”™_c¢ kzfuf g_h[oh”bfuf 7~eyZghy”" pagb
we_dljhwg_jlb_c | _iehf ]zZahf \h”hc ijh*mdlzZfb iblZgl
ba[Z\eyxl| beb aZsbsZxl ex™ ¢ hl [he_ag_c¢c "~ _eZxl|l bo be
[ ahiZzkghc kha”Zxl g _h[oh”bfu_ "bebsgu_ [ulh\u_ b dh:
mkeh\by

Jbk \NZjbbdgdfmgZevguo kbkl _fZo "bag_h[_Kki_

58



K wlhc Ihgdb aj _gby kzfhc ZdlmZevghc aZ”™Zq.
khojZzg _gb_ ]Jhkm~ZjkI\Z b ]jZ2 *"Zgghd FaabugZcguo
kbimZpbc dZd \gmlj_ggbo 1Zd b \g_rgbo K ~jm]hc Kkl
liZ "Zgkdhc aZsblu kqblB\IRyghy g _hleh gh kizZkzl_ev
b \hkklZgh\bl _evguo jZ[hl hl qgqj_a\lugZcguo kblmZpbc
jZa\b\Z Iky | _ogbdZ I _ogheh]by

JZkfhljbf kblmzZpbx ih Zjz \ “behf a~Zgb_ b jZk
lj _[m_fh_ gbkeh ih Zjguo Ney kimkdZ kizkZ fuo
< j_amevlzZl_jh A 12-wlZ ghf “behf a”~Zgbb -§Z
wlzZz®_  hdZaZebkv [edhgbfih\zh]g_f b ~ufhf g_eh\_c
<ugbkeblv \j fy kiZkZgby \k_o ex”_c¢ ijb ihfhsb kiZk
\_j_\db ijb mkeh\bb qlkzZld ekigsdhc hi_jZpbb ijb\e_dz_

ih"Zjguo Ijh_ ba dhlhjbézkjlbgz & f kiZzkZ_fuo ex”"_c

Z - ih~rgbfzZxlky gZc WZ° ”"ey kimkdZ kiZkZ_ fuo ex”
lh Zjgu_  jZ[hlZx] \ B AKH > <ugbkeblv lj _ [m_fh_ qgb
ih Zjguo Ney kimlkdZkzZ fuo ex™ ¢ _keb i h hp

JLI \ "Zgghc kbImZpbb \j fy KkizZzkZl _evghc hi_jZpbb
ij_\urzZlv fbgml GZqg_jlblv ]jZnbd aZ\bkbfhklb gbkezZ k
ex™ ¢ hl \J f gb gZqgqZeZ kizZkZl _evghc hi_jZpbb

Dhg qgh ”"ey wlh]h g _h[oh”bfh bamqgblv \k_ \b”u o
kbimZpbb DZzZIZkljhnu Z\Zjbb gZ ijhba\h”klI\_ ijblezdrtk
wdheh]bg_kdb_ ihke_"gbdoy kjbeu hqgz] \ha”_ckl\by gZ e:
hdjm > Zxsmx Kkj_"m b jzkkfhlj_Iv f_jhijbylby “ey mk
ihke_ _"kl\bc K wlhc Ihgdb aj_gby kZfhc agzZqgbfhc hJ[y:
liZz'"Zgkdhc aZsbl_ kgblz_Ilky ih~]lhlh\dZ gZk_e_gby hl
kbimZpbc
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| Ijhkh\Z E Bhn_kkhj dZnu4@>LZrd_glkdbc
Jhkm”Zjkl\_gguc | _ogbqg_kdbc mgb\_jkbl_ | bf _gb BkeZfz
dZg~"b™"Zl | _ogbg_kdbo gZmd ijhn_kkhj
>'mfZdmeh\iZ_Dh"h\Zl _ev dZn_"ju ieZgbjh\Zgb_ b mijzZ\e
=KQK BgklbImlZ ]jZz "Zgkdhc aZsblu FQK MaKirdp&kbdg

IJHP?>MJU FHGBLHJBG=: G:I1J:<E?GGU?
G: MF?GVR?GB? L?OGH=?GGUO HI:KGHKL?C < HI:KG
I JHBA<H>KL<?GGUO H:;T?DL:O

:gghlZpby< klZlv_ jZkkfhlj_gu ijhp_"mju fhgblhjbg]Zz
] _abghl _ogbqg_ka&a&ZzAh” _ ijb\_~ gu f Th u h[gZjm
hizkghkl _ckbkl_fu fhgblhjbg]Z hizZzkguo ijhba\h”kl\_gq
hit_dlh\ b ij_"eh  _gu f_jhijbylby ih mf_gvr_gbx | _ogh]
hiZkghkl _c¢c k gZmqghc Ilhqdb aj_gby

Dexqg_\u_ keh\Zfhgblhjbg] hiZkguc ijhba\h”~klI\ _ggu
hit_dl f_Ih~u bklhggbdb QK

Annotatsiya . Magolada kauchuk zavodidagi monitoring tartiblari ko'rib
chigiladi, xavflarni aniglash usullari, xavfli ishlab chigarish ob'ektlarini
monitoring qilish tizimlari va ilmiy nuqtai nazardan texnogen xavflarni
kamaytirish bo'yicha chora-tadbirlar taklif etiladi.

.DOLW VRmpgddding, xavfli ishlab chigarish ob'ekti, usullari,
favqulodda vaziyatlar manbalari.

Annotation. The article examines monitoring procedures at a rubber
plant, provides methods for detecting hazards, monitoring systems for
hazardous production facilities, and proposes measures to reduce man-made
hazards from a scientific point of view.

Key words: monitoring, hazardous industrial facility, methods, sources
of emergency situations.

Fhgblhjbg] | _ogh] _gguo hiZkghddklc fZ gZ[ex™_gbc b
hp_gdb khklhygby | _ogbq_kdbo h[t_dlh\ b ijhp_kkh\ gZ
\uyle_gb_ b ijh]lghabjh\Zgb_ jbkdh\ \hagbdgh\_gby qj
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kbimZpbc | _ogh] _ggh]h ¢&Xjg@ddg4dy p_ev fhgblhgbg]Zz
ij_"H\jZs _gb_ Z\Zjbc dZIZkljhn b “"jm]bo g_[eZ]hijbylguc
kl\yaZgguo k *_yl evghklvx g_eh\_dZ b ]Jh | _oglpld. kdbfb

P _evx fhgblhjbg]Z vy\ey |ky 1ij_~hl\jZs _gb_ qj_a\u
kbilmZpbc QK ih\j_ "~ gby beb jZajmr_gby h[t_dlh\ 1jh]
| ogh] _ggukihal\hebl aZ[eZ]h\j_ f ggh ihemgblv dzZqg_ Kl
dhebqg_kI\ _ggmx bgnhjfZpbx h \hafh ghf \j_f gb b f_klI_1|_
gj_a\ugZcguo kblmZpbc ozZjzdl _j_ b kl_i_gb k\yaZg
hiZkghkl _c¢c ~ey gZk_e _gby b | _jjblhjbc b hp_gd_[W\afh gt
b ms j[Z hl qj_a\ugZcguo kbIlmZpbc > @

FZI _jbzezfb Ney ijh\_~ gby bkke ~h\Zgby y
him[ebdh\Zggu_ j _ameviZlu gZmgguo jZ[hl mqg_guo b Kk
h[ezklb fhgblhjbg]Z ijh]jghabjh\Zgby ij_"mij_"~_gby qj_
kbimZpbc | _ogh] _ggh]h[®Z]jZdl_jZ

JZKkkfhljbf ijhp_"mju fhgblhjbg]Zz gZ ijbf |
j _abghl _ogbg_kdh]h azZ\h"Z hlghkys Jhky d
ijhba\h~klI\_gghfm h[t_dIm[6l.HIHhp_ ~mjzZ fhgblhjlgg]Z
j _abghl _ogbqg_kdhf azZ\h”™_ gZijZ\e_gZ gZ \
Z\IhfZlbabjh\Zgguo f_Ih~h\ dhgljhey | _ogheh]bqg_kdh]h ij
>ey \uy\le_gby hiZkghkl_c¢c gZ |j_abghl_ogbg_kdh

ijbf_gyxlky ke _"mxslbh”tu h[gZjm _gby hiZzkghkl _c

X :gZeba ghjfZlb\guo "hdmbag@ZXxIky \gmlj _ggb_ ijZ\b¢
dhfizgbb b aZdhgh”ZIl_evgZy [ZaZ \ h[eZklb ijhf
[ _ahiZzkghklb

x Hkfhlj jZ[hgbo f_klI b hijhk khljmi*gtbdhdbklu ijh\h”yl
\bamZevguc hkfhlj ijhba\h”*kl\_gguo p_oh\ jZ[hgbo
gZ[ex"Zxl azZ \uiheg_gb_f j4[hl ijbZh~yl [_k_~u b
Zgd_Ibjh\zZgb_ i_jkhgzZezZ qlh[u \uy\blv HilZkglvklb
mkeh\by bo ihy\le gby
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X Bkihevah\Zgb_ hijhkgue elbkhjZ | kbkl_fZlbabjh\Zlv
jbk b hp_gblv bo kms_klI\h\Zgb _

X ljbf_g_gb_ ©dzjl jbk\diZde_ggu_ jbkdb hnhjfeyxl \ \b~
dZjlhg_d dhlhju_ gZokhhhkygmdZ gZ jZz[hq_f f_kI_

x Fh™ _ebjh\Zgb_ jbkldki\hevamxlky dhfivxl_jgu_ ijh]jZff
ey ijh]lJghabjh\zZgby \hafh guo jbkdh\ b hiZkguo 1
gZijbf_j ih Zjz gz ijhba\[BlrkI\ _

GZ j_abghl _ogbg_kdhf aZ\h”_ bkihevamxlky ke "mx
fhgblhjbg]Zz

J heh]bq _kdb_ bkiulZgby iha\heyx| dhgljhebjh\Zlv
j _abgh\uo kf _k ¢ gZ \k_o wlZiZo | _ogheh]bg_kdh]h pbde.
kujvy ihke_ \Zevp \Zgby rijbp \Zgby b da]nlih\ed ghn
aZzdez"db azZ]lhlh\h-dhhjifjmkk

Dhfivxl_jgh_ fh” _ebjh\Zgb_ iha\hey I ijh]jghabjh\zZlv
ba” ebc gZ jZaju\lgu_ k'bfZxsb _ balb[Zxsb __ djim
jZkly]b\Zxsb_ mkbeby [_a “hjh]lhklhys _]h ba]lhlh\e_gby h

Wdkij -klkhgljhev ijbf Iky “ey hij_~ e _gby iehlghk
\medZgbaZlhjh\ ieZklbgghklb dhevp_\h]h fh"mey |
j _abgh\uo kf_k _c¢

HAghc bghp_"mj fhgblhjbglkZ | abghl_ogbqg_kdhf aZzZ\l
yley |ky Z\lIhfZlbaZpby

Xx GZ dZ ~"hf ba wlZih\ | _ogheh]bq_kdhc p_ib hl[bjZxlky
bkiulZgbc H[jZapu ihklmiZxl \ p_oh\mx eZ[hjZIh]
ijh\h”*ylky bkiulzgby gZ ki_pbZevghf h[hjm~h\Zgbb
fbdjhiezZklh]jzZn _

x J _amevlzZl bkiukZgblyeh]bqg_kdZy djbh&YymiZ | gZ \oh”"
g _cjhk_|I _\h]h deZkkbnbdzZlhjzZz dhlhjuc hp_gb\zZ |
fZl _jbZeZ b | _ogheh]bb
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X BgnhjfZpby h khklhygbb fZl_jbzZezZ b |I_ogheh]bb ih
fhgblhj | _ogheh]Z beb hi_jzZlhjz 7"ey ijbgylby j_r
dhjj_dlbjh\d_ mijzZ\ey_fuo | _ogheh]bg_kdbo izZjzZf_1jh)
Jmdh\h”"bl_ev aZ\h”"Z h[yazZzg h[_ki_qgb\zZlv khhI\_TkI\k
fhgblhjbg]Z mklZgh\e _gguf klZg”~ZjlZf bZbh§ljilheslgjhgb
lj_[h\Zgbc > @

<g_"j_gb_ kbkl_ fu Z\Zjbcgh]h j_Z]lbjh\Zgby
] _abghl_ogbqg_kdhf az\h”*_ gZijZ\e_gh gZ h[_ki_q_gb_
I _jkhgZezZ b fbgbfbazZpbx ihke_ 7~kl\bc qgj_a\lugZcguo k&
LZzdZy kbkl_fZ ~he gZ mgblu\Zlv ki_pbnbdm ijhba\h”~kl\Z
jbkdb b Ij_[h\AQOdgyZzIib\guo Zdlh\ jbk

Jbk Kbkl _fu Z\Zjbcghlh j_Z]bjh\Zgby

>ey \g_"j_gby kbkl_fu zZ\Zjbcghlh j_Z]bjh\Zgby g_hJo

X ijh\_klb b~ _glbnbdZpbx \hafh guo Z\Zjbcguo kblmz
hij_~ _eblv kp_gZjbb ijb dhlhjuo fhlml \hagbdgmlv qj
kbimZpbb b hp_gblv bo fZkrlZ[u

65



X jZajZ[hlZlv ileZgu N ckl\bc \ Z\Zjbcguo kbln
ij_"mkfhlj_Iv f _ju ih eaddbb b ebd\b*"Zpbbkihkc

X j_]meyjgh ijh\h~*blv mqg_gby b Ij_gbjh\db ~ey hljZ[hl
| _jkhgzZeZ

x Khlezkh\zIlv f_jhijbylby k \g_rgbfb Z\Zjbcgufb kem"
g _dhlhjuo kemqgqZyo gm gh dhhj2bighjiywzadvZz\Zjbcgufb
kem [Zfb

Dhfihg_glZfb kbkl_fu y\eyxlky

X leZzg w\d@dpbb dhlhjuc g_h[oh”bfh KkhklZ\blv b jZaf
\brguo f_klZo ko fu w\ZdmZpbb k mqgzlpf ghpgdh\Vguo
gj_a\ugZcguo kblmZpbc

Xx AZiZkgu_ \uoh”~u g_h[oh”~bfh ijh\_jblv b fh”* _jgba
kms_ kl\mxsb_ w\ZdmZpbhggu_imlb hj]JZgbah\Zlv *h
Z\Zjbcgu_\uoh”u \ f_klZo \hafh ' gh]h kdhie_gby ex” _

X M[_"bsZ b dhfie_dlu i_j\hc ihfhsb gm'gh hkgZklbl
g _h[oh~bfuf "“ey wdklj_ggh]l]h mdjulby b \u'b\Zgby
gj_a\uqZcghc kblfzZplbbaZizkh\ iblv\hha ~h Zil _qgq_d
i_j\hc ihfhsb

X We _dljhggx&pkl _fZ hih\_s _gby "he 'gZ h[_ki_qgb
flgh\_ggmx i_j ~Zgm khh[s_gbc g_j a 606 we _dljhg
\gmlj_ggxx dhjihjZIb\gmx kbkl_fm k\yab

GZ ] _abghl _ogbg_kdbo dX\IhggbdZfb | ogh] _ggu
QK ih Zjh\ yleyxlky JhjxdzZl_jbZeu 1Zdb_ dzZd dZr
j_abgZ b jZaebqggu_ obfbg_kdb_ ~h[Z\db bkihevam_fu_
Z 1Zd _ e_]ldh\hkiezf_gyxsb_ky b rdhKlb[dbipuev ijb\_"_g
ijbf _j \u”_e _gby iuéb ih”"]hlh\bl _evgpooZo rbggh]h
ijhba\h~klI\Z
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LZ[ebpZ

Dhebqg_klI\h iueb \u”_eyxs_ibRyhVh\bl _evguo
p_oZo rbggh]h ijhba\h”~klI\Z

ljhba\h”~bl_evghklv
j_abghkf_kbl_ey d]
H{hjm~h\Zgb _
3200 7000 12000
;mgd_j "ey kZ'b
'mgd_j ~“ey k\ _leuq 57,0 125,0 216,0
bglj_~b_glh\ k gZkui
fZkkhc ~h d] e| 10,0 22,0 38,0
;mgd_j "ey k\_leuc
bglj_~b_glh\ k gZkui 4,0 8,8 15,2
fZkkhc [he__d] e 57,0 125,0 216,0
< _kuwhaZlhju ey kZ
>ey mf_gvr_gby | ogh] _gguo hiZkghkl _c gZz
g_h[oh”bfhg_~j gb_  kbkl_fu ijhlb\hZ\Zjbcghc aZsblu
dhlhjZy ihfh™ |  dhghWdbj | _ogheh]bq iKdEf Iju
b khklhygby ijhba\h”~kl\ _ggh]h ijhp_kkZ gZijbf_| hi

ij_~ _evgh "~himklbfu_ dBAgbbglobfbg_kdb hiZkguo \_s_
beb kjZ[Zlu\Zlv ijb gZjmr_gbb ijhba\h~kl\_ggh]lh pbdeZ &
\bjlmZevgu_ |j_gZ zju b kbfmeylhju Hgb ihfh]zZxl ih”
| _jkhgzZe d ™~ _ckl\byf \ gj_a\lugqZcguo kbImZpbyo kbfmeb
mkeh\by > @
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MBD

Kb*b©h\ BLBM "mjbebr \Z Zljhn fm3bl fmoZg~bkeb
dZn_"jZkb ijhn_KkKKkhhmb* '6F

MIBEBR F:L?JB:EE:JBGBG= WDHEH=BD
:<NKBAEBD8JK:LDBQE:JB

:gghlZpbyFZ©hez”Z 3habj®*Z aZfhgZ\bc [bgh \Z bgr
©mjbebrb™d _ g] ©teeZgbezZ”b]Zg ©Omjbebr fZl _jbZee
wdheh]by]Z \Z bgkhg kZehfZleb]b mgmg o0Z\nb 3Zf*Z b©Oe
d eb[ gb©]Zg 3he”~Z fZoZeebc ©O©mjbebr fZl _jbZeeZjb"Zg
[fcbqgqZ fZtemfhldZélbjbe]Zg

DZebl ktae2Wdheh]bd ozZ\n wdheh]bd Ihaz [bhiil
fZl _jbZeeZj ©ZclZz IbdeZgZ”b]Zg aZ3Zjebebd Z[bbc
fZl _jbZeeZj kbgl Ibd fZl _jbZeeZj kmgtbc fZl _jbZeeZ]j

:gghlZpbyw kiZlv_ ijb\h”~blky bgnhjfZpby h[ bkihevah\.
f klguo kljhibevguo fZl _jbZeh\ bkoh”y ba jbkdZ b debfZl
mkeh\bc 7~ey wdheh]bb b a”hjh\vy g _eh\ _dZ \ Kkljf
kh\j f gguo a*Zgbc b khhjm™ _gbc

Dexq_\u_ keh\Wdheh]bg_kdZy hizkghklv wdheh]b
[bhihablb\gu_ fZl jbZeu \hah[gh\ey fu_  bklhggbdb
lhdkbqgghklv ijbjh~rgu_ hjl]Zgbq_kdb_ fZIl_jbZeu kbgl_|I
fZl _jbZeu bkdmkkI\ _ggu_fZl jbZeu

Abstract. The article provides information on the use of local building
materials, based on the risk and climatic conditions for the environment and
human health in the construction of modern buildings and structures.

Keywords. Environmental hazard, eco-friendly, biopositive materials,
renewable, toxicity, natural organic materials, synthetic materials, artificial
materials.

?] xab™"Z bgkhgeZzZj khgbgbg] 1Z[hjZ hjlb[ [hjbrb meZjg
\Zz “Zfbyl*Z nZhebyl dtjkZlbrb mgmg [hr Z wolbz eZjbg
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mgmg [bgh ZffdelZg mjbebrbgb [Z[hjZ hjlb[ [hjbrb]Z h
d efh "z ;mg”™"Z |Z[bbc hj]JZgbd mjbebr fZl _jbZeeZjb
[hkm\gb Imjeb obe”Z]b yg]b mjbebr fZl jbZeeZjbgb
|1Z Zah wlfh ~Z mjbebr fZl _jbZeeZjbgb breZ[ qgb Zjbr”
fm bl]Z _ldZabezZ”"bl]ZdZamjZzkhkb~Z [mgz”~ wlbelZg [b
bgrhhlezZj~"Z nZhebyl dtjkzZlZ”"b]lZg bgkhgeZj kh eb b mgm
oZ\neb wdZgeb]b It jbkb”Z [hr hlbjbr "heaZj[ fmZffheZ
obkh[ezgzZ”~b H*ZI"Z [bgh \Z bgrhhlezZ]j mjbebrb”Z n.
kZehfZleb]b]Z nhc*Zebdligkkhlz*"b]lZg [bhiihablb\ fZl_jbZe
\Z | _ogheh]byeZj nhc*"ZeZgZgbeZ"b > @

habj*"Zbgh \Z bgrhhleZj mjbebrb”Z zdb |ZtfbjeZr bre
teeZgbez"bflZlgjbZeeZjgbg] fmklZodZfebd dtjkzZldbqgeZz
fmAnrZI1Z obafzZl dfjkZlbrb “baZcg mc mbebmiZzf¥BezZm dZ
[TfcbgqZz [hr hlbjbezZ”"b [bjh ‘mrAZfdZeéheg ZjrZ]bgZ
teeZgb”Z"bflZlg jbZeeZj mg”~Z nZhebyl dtjkzZlZz~"b]JzZzg b
kh eb b]l]z ZzZg”Zc IZtkbj dfjkZIbrb It jbkb"Z]b fmZffheZ]j
q_ Iz heb[ d_Ifh ~Z Yglb vyjZlbeZzl]lZg mjb2jr fZI
Zkhkb”~Z]lb [bgh \Z bgrhhlezZj gbjhceb dtjbgbrb IhaZe.
[beZg dzf f_gZl| \Z o0ZjZ ZI| |ZeZ[ wtlZ*b [bjh meZj m¢
dtjkzZlZz~"b]Zg bgkhgezZj kh eb b]z I1Z[hjz azjzj _IdZabrb
Imjeb obe”Z]b Zgdheh]bd dZkZeebdeZjgb dfaebdillmdbZijl
lhifh ~Z :cjbf kbgl_Ibd fZl _jbZeeZfm dljjitn n_ghe
nhjfZev”®_]b” I|lhemhe [_gahe \Z rmg]Z torZr dbfz\bc fl
|Zrdbe |hilJZzg |[m eZj qgb Zjz™b [meZj bgkhgezjnZz
dZkkZeebdeZjgb iZc*h [tebrb]Z heb[ d_eZ”Db habh”Z Zk
Zjahg \Z obafzl bebr fm”A*"Zlb mah [te]Zg mjbebr fZI.
yjZlbr]Z Zkhkbc wtlb[h] ZjZlbe]Zg [teb] mr[m fZl _jbZec
gb brb \Z mezZj"Zg nhc”"ZeZgbr ~Z\jbr"Z bgkhg kZehfZlel
| Ztkbj dtjkZlbrb ehcboZeh\gb \Z mjm\qgb |Zrdbeh
wtlb[hjbrZg q_I*"Z hefh "Z > @
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FZtemfhlezZjl]Zz dtjZz habjrzZ IZ[bzI*Z fZ\"m” [te]Zg \
dbfz\bc fhr"ZeZjgbg] mfmfbc khghb fbeebhg]Z _I7b h
"mgz"Z Imjeb fZ kZ*"eZ) mgmg teeZgbeZ”b]JZg dbfz\bc
cbeb]zZz fbg]lZ]Zz dtiZctheZr]|ZgpjFbeeZleZ] LZrdbehlbgtk
bkhjdblh[eZjb]Z dtjZ meZjgbg] oZ\nebeb]lb Z b"Z]b fZ

bkfZg \Z ghfZtemfeb]ZqZ hefh "Z \Z meZj"Zg
fz kZ*"ezZj"Z nhc™"ZeZgbefh ~Z ‘mfezZ"Zg djbebr fzZI_
|ZczjezZgfh ~Z > @

;bgh \Z bdrieZj]Zz [TelZg |ZeZ]| hjlbrb mjb
bg"mklbjbykbgbg] jb\h eZghbr | ogheh]bykb fZl_jbZz
dhgkljmdpbyeZj Zkkhjlbf_glbgb k_abeZzZjeb ~"Zjz zZ~Z d_g]
gZ\[ZIb"Z mjbebr]Zz kZghZzZl zg”Zrm\b DbffZl \Z kmgthb
fZl _jbzZzeezZjb”rZg d_g] nhc”"Ze&@gprpz e”b habjl]b \z I~
aZfhgZ\bc fZl _jbZeeZzZj™Zg nhcrZeZgbdzf dzmjBgbr
|ZrdbehleZjblZgZ ZgtZgZ\bc fZl _jbZeeZj]Z fmjh ZZl bef
teeZgbez bflZAgjbZegbg] gZnZ ZI|I wkl _Ibd \Z ZfZebc |
[Zedb fZl jbZegbg] wdheh]bd oZ\rmkblaleh[ZgihelZr aZjm]|
obkh[eZgZ”Db

hahj b Ibkh”*bzlb]zZz flbr \Z j_kim[ebdZfbal]Z q_I ~Z\
Imjeb obe”Z]b mjbebr fZl jbZeeZjbgb dbjb[ d_ebrb \Z
mjbebfZl _jbZeeZjlZ [Te]lZg 1ZeZ[gb hjlbrb gZlb Zkb"Z
fZl _jbZeeZjb [hahjb Ih[hjz d*"g]Xgfllb azZfhgZ\bc mjbeb
fZl _jbZeb”"Zg nhc”"ZeZgbr"Zg he”bg mgbg] kbnZlb |
kZehfZlebd mgmg oZ\nkbaeb]b Z brz _q ZghZc |1Z
[fefZyi"beZ] Dtil]bgZ ehcboZeh\gb \Z mjbebr IZrdbehle:
fhglZ  brezZjb”"zZ ZfZe bezZ"b]lZg wdhfehgllwd =KL J BKH
14001- BKH ZfZelZ  hrbjfzc”"b [ZtabeZjb [m
klzg”~Zjlezj Z b~Z Zllh [bebrfZc™b > @

ce[ZlIlZ wdheh]bd |lhaz fzZl _jbzeezj h~zI~zZz bffzl [fT
kzZ[Z[eb mjm\qb I1ZrdbehlezZj Zjahg \Z dtibggqzZ iZk
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fZl _jbZeeZjghb tTeeZigeZ| bez”"b]l]Zg \Zabyl xaZzZ]lZ d,
mjm\gbekmg”rZc fZl _jbZeeZj*"Zg dhfmgZe mjbebr h[t_c
nhcr"ZeZgbr]lZ fZ [mj [tebrZz®"b gmgdb mjbebr \Z [Ztfbje.
[fcbgZ tldZabeZ”b]Zg lZgeh\eZj |1 _g”™ _jeZj \Z Zmdpbhg
h~rzirz fZI1_jbzZe ZglgjhzjgdtekzZ rmgqZ dtijh nhc”Z h
N 1Zg I1ZfhcbelzZz ZfZe beZ”beZj rmghZc fZl _jbZeeZj
fzdlzZ[eZ] [heZeZ] [h qZeZjb \Z dZkZeohgZeZj mjbe
nhcr"ZeZgbefh "Z > @

Wdheh]bd gm |IZb gZaZjb"Zg mjbebr fZl jbZeeZjbg
mc mg oZfhaZgijc mg [tefZ]Zg ImjeZj]l]Z [tebgZ”"b Mc m
fZl jbZeeZj bgkhg]Z kZe[bc 1Ztkbj dtjkzZlZ"b]Zzg \Z [Ztc
[ \hkblZ aZjZj wldZazZ”b]Zg fZl _jbZeeZj obkh[eZgZ
fZl _jbzeezj IZ[bzI*"Z d_g] |Zj ZelZg [TeZ"D

FZl jbZegbg] 1Zj Zebrb \Z mjglbgha Zjjbeb]b tjlZkb".
[Z) Zjh] hgmgbyl fZ\"m”~ FZkZeZg km\ Imijh azZ Zjeb
tj hrbgkbfh[ dzZ~fbc dZ[b gbk[ZlZg dZf mqjZc”~b]Zg we f
hjl]ZgbafeZj mgmg m~Z oZ\neb obkh[eZgZ”"b Mr[m hgmg
\Z bgrhhleZj mjbr*"Zteked|gbeZ*bhidgZrz \Z ZI_jbZeezZj"Zg
nhcr"ZezZgbr fZ kzZ~]Z fm\hnb obkh[eZgzZ”™b ,mglz df
tjfhgeb gzZf b ebf rZjhblb]Z w]Z [fe]Zg om™"m”~eZ]j mgmg
fZl _jbZe obkh[eZg]|Eg mjm bkkb b ebf rZjhblb]Z w]Z
om"m”~eZj-hmgigpghg\Z ]Jbe kh\m Ih eb m m”*eZj mgmg wkZ
fZl _jbZe obkh[eZg]Zg \Z d_g} |B;f ZmjBgbr fZl _jbZeb”™Zg
nhcr"ZeZgbr fZ kZz*]Z fm\hnb obkh[eZgZ™b > @

;bgh \Z bgrhhleZ]j mjbebrb”®"Z tfeeZgbe]lZg mjbebr
[ \hkblZ rm y bg Zljhn~Z vyrZr kKhmadbgz dZzZIIZ 1Ztkbj
dtjkzZ1Z"b mjbebr fZl _jbZeeZjbgbg] wdheh]bd IhaZeb
meZjgbg] lhaZeb]b]lzZz ZjZ]Zg”Z d_g]jh ImrmgqgZ obkh[eZ

Lhaz h~ZfeZjlZ kZe[bc IZtkbj dtjkzlIfZc”b]lZg IteZ \
Zllhbgkhg kZehfZleb]b]Z b h[bc IZtkbjzd)itjkrdeZzZjgb breZ]|
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gb Zjbr "ZjZzgb”"Z 1Z[bbc fm blgb bnehkeZglbjfZc”"b]Zz
gb Zjbr "ZjZzgb”~Z fbgbfZe wg_jlby kZjnbgb IZeZ[ bez”*
IbdeZgZ”™b]Zg |Z[bbc j_kmjkeZjrZg 1ZczjeZglZg [m]
breZgbrb fmfdbg zdb Ibjbd fZl jbZeeZ] dd2[Aghbhmgc
[Z Zj]Zg"Zg kTg] [mabeZ”b]Zg mjbebr fZl_jbZeeZjb dbjZ

'm |ZeZ[eZjgbg] [ZjgZkb]Z m~Z dzZf IZ[bbc fZl _jbZece
[hr Z Tkbfebd fZl_jbZeedpx khfhg \Z [hr ZeZ]j ‘mg gZf
| jb fZj hg mfb \Z lhreZjb 1Z[bbc bizZzd \Z iZebhd I|Z]]
|Z[bbc dZmgmd I|Z[bbc _ebf fhr*rZezj \Z [hr ZeZ] Z\h[ [_

RZjleb wdheh]bd Ilhaz mjbebr fZl _jbZeeZjbgb _j h]
|1Zj Ze]lZg fbg _jZeeZj"Zg hebg]Zg zdb ~ _yjeb Iteb Zc
fZl _jbZeeZj obkh[eZgZ”b rm kZ[Z[eb bkfZg cZ]hgbYBZ]]-
[mg”~Zg |Zr Zjb meZjgb breZ[ qb Zjbr mgmg wg jlbyghb
| "Zr bfdhgbgb [_jZ"b meZjlZ ehc rbrZz \Z Zexf
|ZczjeZglZg fZ kmehlezZj dbjz"b Wdheh]bd lhaz fZl_jbZz
lhaZebd [ZfhcbeeZjbgb hg”bjZ”"b]JZg fZl_jbZeehjgdjdly]e.
breZ[ gb Zjbr*Z ZclZ IbdeZgZ”b]lZg j_kmjkeZj*"Zg nhc”
meZj yjh ebebd fm~rrZleZjb t11Zg”rZg -t dolgbZlIjh
bnehkezglbjfZk~Z@bt"azg iZjgZeZgZ™b _j h[b b*"Z d_g] I.
fbg jZeeZj"Zg Zexfbgbc dj _fgbc [mImgeZc ZclZ b
fZl _jbzZeezZj bkfzZg [bhihablb\ b h[bc ~ [ bkh[eZgbrb fr

mjbebr*ZeeZgbezZ”b]lZg Zcjbf fZl _jbZeeZj wdheh]bd
1Zjgb meZj mjbebr~Z d_g] teeZgbezZ”"b]lZg gbk[ZlZg Zjal
fZl _jbZe obkh[eZgkZ Zf [m 1iezZklfZkkZ]Z ZkhkeZg]
fZl jbZeeZj meZjgb breZ[ qb Zjbr*Z k_abeZjeb wg _j]b
|ZeZ[ beZ”b]lZg fZ kmehleZj > @

FZI _jbZeeZjgbg] [bhihablb\ebd ctgZebrb
|ZdhfbeeZrlbjbr aZfhgzZ\bc | _g”™_gpbyeZjl]Z fm\hnb Zclz
fZl _jbZeezZj™"Zg nle&gb r fZl _jbZe kZjnbgb bdzrfZcl
meZjgbg] gb~*Zfebeb]lbgb hrbjbr \Z [hr ZeZj IZdjhje
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fZl _jbZeeZj [_e]lbeZg]l]Zg omkmkbyleZjl]Zz w]Z vyg]b fZ
wg _ jlby [beZg IZtfbgeZgbrb fmfdbg [tTe]Zg [bhtorzZr fZI_
|Z[bbc |j_kmjkezjrZg Iteb jh nhcr"ZeZgbr ctgZebrb”
hrbjb&”b

;bgh \Z bgrhhleZzj mjbebrb”r"Z dhgkljmdIlb\ \zZ iz
fZl _jbZeb kbnzZlb”"Z d_g] teeZgbe]lZg fZoZeebc |_jZd (¢
dZ[b z hq fZl _jbZeb \Z ehc™"Zg 1ZczjeZg]lZg iZokz \Z
[bhihablb\ fZl jbZeeZj mah cbeezj "~Z\hfb~zZ Z "h
lhfhgb”"Zg teezZgbeb[Zkjez] ~Z\hfb"Z ZfZebc |1Z jb[Ze
gZlb Zzkb~Z ta bk[hlbgb 1Ihi]J]Zzg fZoZeebc wdheh]bd I
fZl _jbZeeZjb obkh[eZgZ”b > @

, hg wg] d_g] 1Zj Ze]Zg [bhihablb\ mjbebr fZIl _jbZ
mg"Zg _glbe fmklZodZfeb]b x hjb zg bg]zZelk dJHEjdkihk ql
breh\ [_jbr zjrzfb~rzZ fZl_jbZe hebr bfdhgbgb [_jZ”b
NZ\jb"Z ~ZjZol bnehkeZgbr~Z]b |Z[bbc nbevljb Zf [teb]
mgmg nhc*Zeb fh*""ZeZjgb Z\h]Z qb ZjZ"b Zlfhkn_jZ¢
[beZg Imijh gb gbjbg”b [beZg [hcblZ*"b ImjelyrZZb\hgeZz
mgmg hc yjZIZ"b mjbebr fZl jbZeeZjb brez[ qgb Z
breZlbez”b]Zg tjfhg [mImgeZc IbdeZgzZ”b \Z 1Z[bbc fm
dbgbd bkfbgb d_kb[ I1ZreZrb]Z 1Ztkbj befZc” b Fh”bnbc
z hg[m x hjb fmklZodzZfebddZ w]Z [te]lZg ZjfZImpd&gr fm
fzl _jbzZze , hg”"Zg ykZe]lZg ~ _\hjeZj gZnZk heZ”b \Z ol
fbdjhb ebfgb [ZtfbgeZc”b Rmgbg] mgmg z hggb wg]
[bhihablb\ mjbebr fZI _jbZeezZjb”zZg [bjb » [ bkh[eZr fmf

GZ\[ZI"Z]b mjbebr”~Z wg] dti teeZgbeZ”b]Zg ehc”™Zq
[wHeh]bd IhaZ mjbebr fZl_jbZeeZjb dmc”~bjbe]Zg khihe [r
A \hj \Z rbnlezZj mgmg dzZIlZz teqzf~Z]b bgb [Tr lhreZj
iebldZeZ) ibrbjbefz]Zg ohf brlezj iZokzZ \Z [hr ZeZ] obl
Mr[m fZl _jbZeeZj wg] dZf wg_jlby 1ZeZ[ wim\fbebEZI|l jbz
ehc”rZg khfhg ZjZeZrfZkb [beZg IZczjeZgbeZ™b meZj mji
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rZjhblb”Z zdb gZfebd”Zg brhggeb bfhyeZg]Zg ohe”Z Imj
mjbr*Znhc*"ZeZgbezZ”"b habj*Z | xab”Z]b yrZc”b]Zg .
ItjI"Zg [b]j bkfb [Z[bbc rZjhbl*Z mjblbg]dgczhelzg]Zg
mceZj"Z bklb hfzl bezZ”b \Z b ebf rZjhblb mjm [te]Zg
[mg~"Zc [bgheZj xa cbeeZj "Z\hfb~"Z obafZl beZ”"b Mr[m
ygZ [bj ZnaZeeb]b mgbg] ItTeb ZclZ breZgbebrb obkh[ez
;bgh \Z bgrhhlezj®Z yrZc”b]JZg bgkhgeZlhpghb\g kh
wdheh]by]Zz _IdZabeZzllZg aZjZeZjgb bgh[ZIl]Z he]Zg
bgrhhleZj mjbebrb”"Z ZklZ k_dbg ZclZ IbdeZgfZc”"b]Zg o
p_f_ gl itezl [ IThg -[llhlgj iezklfzkkzZz \Z [hr ZeZ]
|ZczjeZg]lZg mjbebr fZl _jbZeeZjb”"Zg nhcr"ZeZdhkgbq[hk I
g _deZr d_jZd meZjgb |IZczjeZr [bj Ihfhg”rZg dZIlZ wg_
|1ZeZ[ beZ”b bddbgqgb Ihfhg"Zg wkZ bcbg ZclZ brezgz”®
mjbe]Zlggh \Z bgrhhlezj?Z meZc bgdb fm bl*"Z fbdjhb eb
bfdhg [_jfZc”"b \Z meZjgb breZ[ gb Zibm"BIgbjtkn abeZjeb
NZjZ Z"Z bnehkezZglbjz®*b Wdheh]bd Ihaz \Z [bhihab
fZl _jbZebgb I|ZgezZr*Z b ebf rZjhblb]Z fhk jZ\br*rZ fZ
|Z jb[Z]Z ZkhkeZg]Zg \ZjbZgleZjgb |1Z hkeZr |ZeZ[ wlbeZ
:bgh \Z bgrhhleZj mjbebrb”~Z teeZgbezZ”b]Zg
fZl jbZeeZjbgbg] wdheh]bd IhaZeb]b ImrmgqgZkb rmgb
nhcr"ZeZgbr ~Z\jb"Z tab”"Zg aZjZjeb fhr"ZeZjgb qb ZjfZ
bgb]Z hezr"b fzZkZezZg [Ztab IZ[bbc |Ihr fZl _jbZeeZjb ]j:
ihjnbj x hjb jZz~bhzZdlb\ fmobl]Z w]Z ieZklfZkk®"Zdb m
|ZczjeZglZg mjbebr fZl jbZeeZjb lheZeb ieblZeZj
kbgl Ibd [Tz eZ] ihe \Z hieZfZ mgmg kbgl Ibd iebldz
breZlbez”b]Zg Imjeb obe kbgl_Ibd frbfqZeZzj hjbrfz
_ebfezj kbgl_Ibd Zkhkeb bkbldbqgezZj \Z [hr Zeldp @D ah
ohgZ Z\hkb]Z oZ\neb ]ZaeZjgb qb Zjz*"b fZkZeZg ZKk]|[
[mxfezZj~"Z Zljhn fmobl]Z Zk[_kl IheZeZjb qgb brb dmazl
[bgheZj~Z]b bgkhgeZj Zcgb kZ [heZeZ]j mgmg m~"Z a:
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fmfdbg rmgbg] mgmg [bj g_qZ fZfeZdZleZj*"Z mr[m
nhcrZeZgbr q_]ZjZeZglZg > @

OmehkZjgb”Z [bgh b3rhhleZj mjbebrb”rZ om” m~*g
b ebf rZjhblb \Z m _j~Z]b fZ\'m” fZoZeebc fZl _jbZeeZj |
Zf"Z mah cbeebd [bgh \Z bgrhhleZj mjbebrb”z T
|Z jb[ZzeZj~"Zg d_eb[ qb ]Zg ohe”™Z bdb EtbH] @ [te]Zg
z hqg ]belmijh ZkhkbZZ]ibZee Z] khfhg Zfr"Z [hr Z
tTkbfebd fZl jbZeezZjb”Zg nhc”*"ZeZgbr mg”"Z nZhebyl d
bgkhgezZj kZehfZleb]b]Zz br nZhebylb]Z \Z ZlIjh
bnehkezgfzZzkeb]b]Z dzZIlZ obkkzZ trZ"Db

NHC>:E:GBE=:G :>:;B,LE:J
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M > [D59.9

ofZ2" " hgh\Z:. G hpgldZn_"j@_"~Z]h]bdiZkbohehPby
Mgb\ _jkbl _1ZEZnjzZ]Zgmk

IKBOHEH=BQ?KD:Y IH>=HLH<D: KHLIJM>GBDH< D
WDKLJ?F:EVGUF KBLM:PBYF

:gghlZpby < ~Zgghc klZlv_ ij_"hklZ\e_gu | _amevlz
ijh\_~ gby ikbohnbabqg_kdhc Ij_gbjh\db ijhoh ™~ _gby mkl.
kbfmeypbb mkeh\bc jZ2bZpbhgghc hiZkghklb ijb i
khljm~rgbd4d&d _ ikboheh]bg_kdb ijhZgZebabjh\Zgu |_at
i _j_oh”Z [ka pbZevgm&lZghddb k mklZgh\dhc ijb gZebc
jZ"bZpbhggh]h jbkdZz

Dexq \u_ keh\Ekbohnbabg kdZy ih”]hkh\dA" "gbdb
ebgguc khklZ\ kbfmeypby jZ*bZpbhgghc hiZkghklb

Annotatsiya . Ushbu maqgolada xodimlarni radiatsion xavf mavjud
ERTOJDQGD VLPXOLDWVL\D VKDURLWODULGD SVLJI
keltirilgan. Shuningdek amalga oshirilgan tadgiqotdagi xodimlarda radiatsion
[DYI PDYMXG ERY0OJDQGD PD[VXV XVUYNRQW  BMOIDQILY @
psixologik jihatdan tahlil etilgan.

.DO LW V Bsixpbzik thyyorgarlik, xodimlar, shaxsiy tarkib, radiatsion
xavfning simulyatsiyasi.

Annotation. This article presents the results of the psychophysical
training of passing the simulation installation of radiation safety conditions in
the training of empoyees. The analysis of the conducted tests is given. The
results of the transition without a special installation and with an installation in
the presence of radiation risk were also psychologically analyzed.

Keywords: Psycho-physical training, empoyees, personnel, simulation

of radiation hazard.

:dimZevghklv -irklbalng _kdhc ith~]hlh\db khljm~g
th~ I\ _j°~"Z | ZgZeba kh\j_ f gguo \hcg b \h _gguo dh
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mdZaulZxsbc gZ | _gd& \@pabhZXklZgbx |j _[h\Zgbc d ikboheh]b
ih~lhlh\d_ khljm~gbdZo

ljb jZ\ghf khhlghr_gbb kbe b kj_~klI\ h~bgzZdh\hc |_
hkgZs _gghklb \hckd jZkkqgblu\Zlv gZ mki_o fh | lhevd
ebgguc khklz\ dhlhjhc \ fHZelvgih]lbg kdhf highr_ghb
ij_\hkoh”bl ijhlb\gbdZz kihkh[gZ khojzgylv ikbohet
mklhcgb\hklv b \hex d ih[_~_ \ ex[hc]h[klZgh\d_ >

Gb ey dh]l]h g_ k_dj_I glh \ ijhn_kkbhgZevgmx *
khljm~gbdZo \oh”yl jZaebqggu_ ikboh] ggu_ nZdlhju
ikbobq_kdzZy gZzZijklvgdh \h ghklv g_h b~Zgghklv ij_"klh
AN ckl\bc Mki_rghklv \uiheg _gby ihklZ\e _gghc azZ”~Zqgb [n
\ i_j\mx hg_j_~v hl Ih]l]h gZkdhevdh mki_rgh khljm?
kijZ\eylvky k \ha” _ cKki\p _dbke _gguo g _]Zlb\guf nZdlhjh\
jZ"bZpbhgghc hkZikp

| _j_~h\hc hiul ihdZau\zZ_| gkmbabljolkdZy fh” _ev
kh\j f ggh]lh [hy kha”Z _ 1lky iml_f bkihevah\Zgby jZaebc
bfblZlhjh\ b bgbpbZlhjh\

Kj_~klI\ bfblZpbb mqgq _[gu_ << bfblZlhju y”~ _jgh]t
mq_[gu_ j_p_ilmju H< bfguZplphgZiu b nm]Zku \ajuliZd_
Aufh\u_ rZrdb kb]JgZevgu_ jZd _lu hlg_kf_kb ohehklu_ iZ

LiZgkeypbb aZibk_¢ rmfh\uo wnn_dlh\ [hy \uklj_ e
hjm~bc jZajulu kgZjy*h\ fbg a\mdh\ gbadhe lysbo kZfh

KharzZgb _ ih>Zjh\ fzd_Ih\ _gmg\hc | _ogbdb
\k_\hafh'guo bg g _jguo aZ]jZz ™~ _gbc b ij_iylkl\bc bfbl
fbggu_ihey ijh\hehgqgu_ b fZeh azZf _Igu_ h]jZ " _gby j\t
aZ\Zeu [ZjjbdZ”u jZajmr_ggu_ mqZkldb ~hjh] b fhklh\

Hjlj]ZgbaZpby j_Zevghl]h ijhlb\h” _ckl\by ijhl
th*1hlh\e_ggZy ]jmiiZ ebqgh]h khklz\Z ~\moklhjhggyy b]j
\a\h~h\ b 7]
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Qlh " kdju\Z_Iky ih” ihgylb-nfoablgolkdZy ih~]hlh\d:
khljm~gbdzZo" Ih hij_" e _gbx DZjdpagbqgikhaly ih*"]Rklh\dZ
wlh kbkl_fZ p_e _gZijZ\e_gguo \hadf oislXlyc p_evx
nhjfbjh\Zgb_ b aZdj_ie_gb_ m \hbgh\ ikboheh]bqg_kdhc
mklhcgb\hklb ij_bfms_kI\_ggh gZ hkgh\_ kzZfhkh\_jr_
ebgghklguo b jZa\blby ijhn_kkbhgZevgh \Z guo dzZg_KklI\
hiulZ mki_rguo ~ _ckl\bc \ fh* _ebjm_ fuegwdkhkEhdbyo
[h_\hc h[klZgh)ldb >

Hkgh\gufb az~ZqzZfb ikboheh]bgq_kdhc ih”]hlh\db khlj
AN ckl\bc \ wdklj fZevguo kbImZpbyo ijb jZ*bZpbhgghc
yleyxlky nhjfbjh\Zgb_ m \hbgh\h[ghW& mQhyhgguo agZgbc
[h_\uo A _ckl\byo ijerldBEc h [mMm*ms_c \hcg_ gZ\udh\ ih\_
\ [h_\hc h[klZgh\d _ ]Jhlih\ghklb d ihA\b]m kh)
kZzfhhlI\_j° _gguo ihklmidh\

<h _ggu_ ki_pbZebklu ZgZebabjmy [h_\u_ ~ ckl\by \
kbe <_ebdh[jblZzgbb gZ Nhede_g”kdbo hkljh\Zo kh\_I
'n]ZgbklZg KR: \h <v _IgzZf_ :n]JZgbklZg b \ | _jkb~kdhf
I\ _j~h m[_"bebkv \ g h[oh”bfhklb p_e gZijZ\e _gghc aZzZd
khlijm~gbdh\ b hnbp_jh\ \ h[klZgh\d_ fZdkbfZevgh ijb[
[h_\hc ihwlhfm -rklbeothg _kdZy ih”]hlh\dZ ebqgh]h khk
ijhp_kkih\k_~g _\ghc [h_\hc mqg_[u hkms_kl\ey Iky ihk]j
hljZ[hldb gZ dzZ ~hf aZgylbb hij_~ e gguo we_ f glh\ ikbc
azdZedb \H#gh\

<h _gguc 1ikboheh] : FZdeZdh\ hif_qzZ_|I glh wnn_
ijh\h~bfhc \ \hckdZo ikboheh]bqg_kdhc jZ[hlu [m”~_| \h fgh
hl Ih]h gZkdhevdh imgdimZevgh [m”ml Kkh[ex*ZIvl
ikboheh]bq _kdh]h fh”~ _ebjh\Zgby ijhlb\h[hjkI\Z k ijh
ijhn_kkbhodlZzdlbg_kdhc h[mkeh\e_ _gghklb khn~
ikboheh]bq _kdhc ih~"Jhlh\db j rz fuf az”~zZqzZf \ jZaeb
<hhjm  _gguo Kbe b jh*Zo \hckd h[_ki_gq_gby [_ahiZkghl
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oh”_ \uiheg_gby mijZz ' g_gbc b Ij_gbjh\hd Djhf_ Ih]Jh F
kh[ex”ZIlv ikbdbgehkdh_  khhlI\_IklI\b_ mq_[guo b [h_\uo
kha”rz\ZIvwng_[dh_\u_ kbImZpbb fhr _ebjmxsb_  z7~ _d\Zz
ikbobg_kdbo khklhygb& \ [hx >

GZb[he__ wnn_dlb\guf kj_~kI\hf ikboheh]bq_kdhc ih’
\uiheg_gbx [h_\hc az”~Zqb vy [u \u”_ebezkElmi*gbdh\
©nhjfbjh\Zgb_ ikboheh]bgq_kdhc mklhcgb\hklib2 d 1jz\
\ha” _ckl\bx [h_\h]h klj_kkZ b \ujzZ[hldm gZ\udh\ ih\
wdklj _fZevguo kbImZpby Z wlh]l]h fh gh ~“hklbqgv lhevdh
dhlhju_ "~he gu ijb kbfmeypbb mkeh\bc jZ"kEgbkhgghc
fZzdkbfZevgh ijb[eb  _gguf d j _Zevguf b J[ulv hkgh\Zg
ki_pbnbg_kdbo f _oZgbafZo nmgdpbhgbjh\Zgby q_eh\_qg
ijb jZ2"bZpbhgghc hiZkghklb J amevliZlu ijh\_"~ gby
mkeh\bc jZ"bZpbhgghc hiZzkghklb ihdZau\Z | gb™ _ijb\_~

LZ[ebpZ

J ameviZlu ijh\_* gby kbfmeypbb jZ2*bZpbhgghc hiZ

lj_ h~he _gb_ ahgu k \ukhd
bgnjzdjzkguf baemqg_gb_
;_a mklzgh\d K mklZgh\dh

lib kbfmeypbb mkeh\bc jZAbZpbhgghc hiZkghkiy \ fbimij

Mkeh\by keh ghc kbln
Ney ih"jZza”_e _gby

;_a a\mdh\h]h khijh\h" 16 11
;_a \b~_h khijh\h 7~ _g 20 19
A\mdh\h_ khijh\h "~ _g
klhjhgu gZ g_ba\_klghf 18 12
[j_\h ghklv
<uklj_eu kh klhjhgu
g _ba\_klghf yaud | 41 21
N
K f evdZxsbfb gZ”ibk 20 31

©JZ"bZpbhdgZkghklv3

* Ki_pbZevgZy mklZgh\dZ ey kbfmebjh\Zgby
jZ"bZpbhgghc hiZzkghklb

82



< ijhp_kk_  ih\k_~g _\ghc [h_\hc mgnhabgkbkohy
ihAlhlh\dZz ebggh]h khklz\z hkms_ kl\ley Iky ihl
hljz[hldb gZ dZ ~hf aZgylbb hij_~_e_ ggikdaheh]bgghkdhc
azZzdZedb \hbgh\

Hkms _ kl\leyy jZaebqggdhfihabpbb \ur_i_j _gbke _gg
Kj_ kI \ azZ\bkbfhklb _rtZl fuo az”"zZq \br"Z \hhjm  _g
b jhrZ \hckd ikboheh] kh\f_kigh k hnbp_jzZfb hjlZg
ih~lhlh\db dhfzg”~bjzfdz[Efb fh | hkhagzZ9dghblv
\ ijhp_kk mqglhghhc ~_yl evghklb jZaebqgu_ ikboheh]
nZdlhju kihkh[gu_ \uvauXdlvihédblb\gmx Zdlb\ghklv \htk
|1Zd b hljbpZl _evgu_ikbobqg_kdb_y\e gby

Wdklj _fZevgu _ kbimZpbb Ijb jZ"bZpbhgghc F
khijh\h ~zZxlky \ha”_ckl\b_f ljgZ*rgkdZjyg~zZf nZdlhjh\
l1zd kha“Zgb_  m]jhau bdgly khijh\h ~Z Iky " _ckl\b_
nzZdlhjz hizZkghklb j_Zevgh_  h]lg_\h_ XhaZddk]hid _
\g _azZighklb ~ nbpbl bgnhg4fédgdbhjhf g _hij_ "~ e gghklb
hkms_ kl\e_gb _ ZgdbdhaZgguo N _ckl\khc gh\baghc
h[KZgh\db Mf ehijhmfZggh _ \\ A gb_ \ mqg_|[g
ijhp _kk mdZaZgguo nZdlhjh\ iha\hey | j Zevgh kfh
hi* evgu_ we f glu kh\j_ f ggh]h [hy Z ke ~h\Zl _evgl
azZz"Zqb ikboheh]bq_kdhc i*]hlh\db >

ljb \hkiblZgbb oikkdbh]bg_kdhc mklhcqgb\hktb i
nZdlhjzfb \ualZggufb wdklj fZevghc kblmZpb_c¢ J]JeZ\
"he 'gu J[ulv gZijZ\e_4gu Il qlhJu ex[u_ g_h b”~Zgghk
"ey khljm~rgbdZ klZeb ijb\uqgufb Qlh[u g_h"b”~Zggh
IjZ\behf kxjijba azZdhghjfghklvx Z \g_azZigh_ baf_g_
kblmZpbb[uguf ~_ehf

< oh~_ fghlhdjzZlgh]lh ih\lhj_gby mijZz g _gbc \ il
mkeh gyxsboky mkeh\byo dhgljhev khljm~gbdh\ g.
ikbobq_kdbfb khklhygbyfb b A~ _ckl\byfb memqrzZ_Iky
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Kbkl _fZlbg_kdh_ mijZ g_gb_ ijb\h~yl d Z\IhfZz
hij_~ _e_gguo kihkh[h\ ¢ _ckl\b d nhjfbjh\Zgbx gZ\udh\
GZ\ud hlghkblky d ijtb fkihkh[Zf \uiheg_gby ~_ ckl\b
Hg h] _ki_qb\Z_ | gmhb \hafh ghklv \ukhdhwnn_dlb
b dZq_kI\_ggh ijhy\é&hv . ggu_ agZgby b | Zebah\u
mf_gby gZ ijZdlbd_ itZdgudybx [bo_\bhjbkMMAhkbklfZ
j_Zdpbc ijbh[j_I _gguo gZ hkgh\_ g fgh]l]hgbke gguo
ijhkluo j_Zdpbc hkgh\ghc imlv nhjfbjh\Zgby gZ\udh\ m
hij _~ e _gghc kn_j_ ~_yl _wghkib bo mI\_j"~ gbx \hkiblZg
h[jZzah\zZgh. >

Nhjfbjh\ZgbxZ\eadh\ ih\_~ gbmkeh\byo [hklIb]zZ _ Iky
kbkl fzlbg_kdbfb mijZz g gbyfb \ ijbf g gbb agZgbc
dhlhju_ ijb\h~yl d fZz\dhZpbb hij _~ e _gguo kihkh]
N ckl\bec GZ\ud hlghkbliglp fzf b kihkh[Zf \uiheg_gb
N ckl\bec Hg h[_ki_Ilgb\¥hafh ghklv \ukhdhwnn_dIb\
b dq_kI\ _ggh ijhy\eyWvh _ggu_ agZgby b j Zebah\u
mf_gby gZ ijZdib@_ Phgfgbx dzZg”*b”ZlZ ikboheh]bq_
gZmd < Ohabhidlgh]h ki_pbZebklzZ \ h[eZklb ikboheh]b
h] _ki_q_gby [h_\hc ih~AThlh\db \hbgh\ d ijhn_kkb
Nyl _evghklb gZ\ud aZdexqZ |ky \ Ihf glh khagZ
hk\h[h *Z Iky hi g_h[oh”~bfhklb dhgljhebjh\ZIlv | _o
dhfihg_glu *_yl evghkibkeh\dy \ha”_ckl\by gZ ikbobc
\hbgz jZaebqguo klj _kkh\uo nZdlhjh\ ijlbgghi bz
hizkghklb ihal\heyy "kihigb\ZIvky gZ azZ"ZqZo p
b mkeh\byo aZz4Zgby >

lhkl_i_ggh nhjfbjm_Iky ikboheh]bg_kdbc f_oZgbaf m
ith"Z\e_gby g_m\_j gghkBonzb Kljmemqgr_gb_f wfhpbhgZ:«
\he \h]h dhgljhey m eblklig\Zz \hajzklZz_ | m\_j ggh
\ k\hbo kihkh[ghklyd~hig_\Zlv Ijm~ghklb b ~hklb]
ihklZ\e _gghc p_Jeb >

84





http://flogiston.ru/library/horny
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D1%80%D0%BD%D0%B8,_%D0%9A%D0%B0%D1%80%D0%B5%D0%BD

ILMIY-TADQIQOT VA ISHLAR

8. AZiZy p Ilkboheh]by » ckhjiyw.FH>?D k

9. >vyg_gdh F B DZg~u[h\bg E : Ikboheh]bqg_kdb_
Jhih\ghklb d ~_yl ewdglblgibd ;=M k

10. ;_jhg J JbgzZjrkhg > :]j_kkby Mqg_fdhl[ ihkh[l

Ibl_j k

86



M>D
BKIHEVAH<:GB? /25%$ B 0477 >EY ;?KIJH<H>GH=H
FHGBLHJBG=: <J?>GUO <U;JHKH< < J?:EVGHF <J?7F?(

Ibk _pdbc<XIljhn_kkhj dZn_%tjwgheh]bc fh[bevghc k\yab
CmerZr@ N>hdlZjZgl dZn_"ju | _ogheh]bc fh[bevghc k\y
LZrd _glkdh]h Mgb\_jkbl IZ BgnhjfZpbhggbe L _ogheh
bf gb FmozZffZr~ADBApvafb

:gghlZpby < ~Zgghc klzZlv_ jZkkfzZljb\Z Iky ijbf_g_g
| e_dhffmgbdZpbhgguo |_odR&Wbd ijhlhdhez 0477 \
kbkl _fZo wdheh]bgq_kdh]h fhgblhjbg]Z \j_~guo \u[jh
ij_"ijbylbyo ih i_j_jzZ[hld_ I\zj*uo J[ulh\uo hloh”~h\ L;
JZajzZ[hlZzgZ b ijhl_klbjh\ZgZ Zjobl _dImjzZ kbkl _fu hkgh\Z
| ogheh]bb Bgl_jg IZ \_s ¢ ,R7 ithalheyxs\2aylwkms _
g_1ij_julguc k[hj b i_j ~"Zgm "Zgguo hl k_gkhjh\ gZ
jZkklhygbyo k fbgbfzZzevguf ihlj_[e_gb_f wg_jlbb Hkh[h_
m~_ e _gh \hijhkzZf gzZ”~z ghklb k\yab J[ukljh™ _ckl\bx i_j.
klZ[bevghklb jZ[hlu kbkl_fu \ mkeh\byo ]Jhjh”kdhc b ijhful
ki “u Ijh\_" gu wdki_jbf_glZevgu_ bkiulZgby ih”I\_j "Z
wnn_dlb\ghklv ij_"eh” _ggh]h ih*oh”Z Bkihevah\Zgb_ /R
N eZ | \hafh guf | _ZebaZpbx ~hklmighc b fZkrlZ[bj
ieZlnhjfu ~ey fhgblhjbg]Z \u[jhkh\ \ j Zevghf \j f _gb

Dexq_\u_  keh\ LoRa, MQT7 fhgblhjbg] \u[jhkh\
| e _dhffmgbdzZpbb ,R7 L;H [_kijh\h~gu_ k_Ib wdheh]b
maeu m~Zezgguc dhgljhev

Annotation.  This article examines the application of LoRa
telecommunication technologies and the MQTT protocol in environmental
monitoring systems for harmful emissions at solid waste (MSW) processing
plants. The system architecture based on the Internet of Things (loT)
technology has been developed and tested, allowing continuous data collection
and transmission from sensors over long distances with minimal energy

consumption. Special attention is paid to the issues of communication
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reliability, transmission speed and stability of the system in urban and industrial
environments. Experimental tests have been conducted to confirm the
effectiveness of the proposed approach. The use of LoRa and MQTT makes it
possible to implement an affordable and scalable platform for real-time
emissions monitoring.

Keywords: LoRa, MLT, emission monitoring, telecommunications, It,

MSW, wireless networks, ecology, sensor nodes, remote control.

Annotatsiya . ushbu magolada Lora telekommunikatsiya texnologiyalari
va MQTT protokolining gattig maishiy chigindilarni qayta ishlash korxonalarida
(msw) zararli chigindilarni atrof-muhit monitoringi tizimlarida go'llanilishi ko'rib
chigiladi. Internet of Things (loT) texnologiyasiga asoslangan tizim arxitekturasi
ishlab chigilgan va sinovdan o'tgan bo'lib, minimal energiya sarfi bilan uzoq
masofalarda sensorlardan ma'lumotlarni uzluksiz yig'ish va uzatish imkonini
beradi. Shahar va sanoat muhitida aloga ishonchliligi, uzatish tezligi va
tizimning barqgarorligi masalalariga alohida e'tibor garatildi. Taklif etilayotgan
yondashuv samaradorligini tasdiglovchi eksperimental sinovlar o'tkazildi. LoRa
va MQTT-dan foydalanish Real vaqgtda chigindilarni kuzatish uchun arzon va
kengaytiriladigan platformani amalga oshirishga imkon beradi.

Kalit so'zlar: LoRa, MLT, emissiya monitoringi, telekommunikatsiya, It,
gattig chigindilar, simsiz tarmoglar, ekologiya, sensorli tugunlar, masofadan
boshqgarish.

<\_" gb_

Kh\j f ggu_ mkeh\by ijhfure_ggh]h jZa\blby khijh\h
m\_ebq_gb_f h[tzfh\ \u[jhkh\ \] ~guo \_s_kI\ \ hdjm Zxsn
hkh[_ggh \ ahgZo jZaf_s_gby ij_"ijbylbc ih i_j jZ[hld_
[ulh\uo hloh”~h\ L;H LZdb_ h[t_dlu fh]lml \u”®_eylv |
kh_ _"bgby \dexqZy hdkb”u m]Je_ jh*Z k_ju ZahlZ b I\zj™
hdZaul\Zxsb_ k _jvzagh_ \ebygb_ gZ a”“hjh\v_ q_eh\ _dZ
Zlfhkn_ju < k\yab k wlbf \hajzklzZz_ | g _h[oh”bfhklv
wnn_dlb\guo kbkl_f fhgblhjbg]Z kihkh[guo \ j_Zevghf
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hlke “b\zZlwjh\ _gv aZ]jyag _gbc b i_j "~zZ\ZIlv ~Zggu
hi_ jZlb\gh]h ijbgylby j r _gbc

HAgbf ba dexq _\uo nZdlhjh\ mki_oZ 1Zdbo kbkl f
bkihevah\Zgb kh\j f gguo | e dhffmgbdZpbhgguo
thalheyxsbo i_j ~Z\Zlv bgnhjfZpbx k 2Zlgbdh\ gZ
jZkklhygby bijfbgbfZewg aZljZlZo wg_jlJbb b k \ukh
gZ”z ghklvx Hkh[h_ \gbfZgb_ \ ihke_"~gb_ ]h”u 1
| ogheh]byf /R5D /RQJ 5DQJH b 0477 OHVVDJH 4Xt
7TUDQVSRUW dhlhju_ m _ ~hdzZaZephkdvhx\ wjhn ddZo
mfgh]lh J]hjh~rZ k_evkdkI\tz okad]bklbdb b wdheh]bb

< "~Zgghc jZ[hl_ j4bkZZIky ijbf_g _gb_ /R5D b 047
\ ihkljh_gbb -ZRob|l_dImjvey azZ”Zq fhgblhjbg]Z \u[jhk
gZ | _J_jZ[Zlu\Zxsbo ipbylbyo lj_"eZ]Z _ lky dhgp_ip

kbkl_ fu kihkh[ghc \ hZdhhifg j_ "bf_ nbdkbjh\Zlwgu”~Zg
h \} _~guo \_s klI\Zo "24\4lv bo g9gZ p_gljZevguc k_j
b h[_ki _gb\Zlv \bamZebaZpbx b o0jZg _gb_ bgnhjfZpbb
| fu h[mkeh\e_gZ g_h[oh”bfhklvx Z\lhfZlbaZpbb b fh~
wdheh]bg_kdh]h dhgljhey b jZa\blb _f | e dhffmg
bgnjZkljmddmjjZfdZo dhgp_ipbb mklhcgb\h]h jZa\blby
H[ahj ebl_jZImju
JZajzZ[hldZ kbkl_f wdheh]bg_kdh]h fhgblhjbg]Z \ ihk

Zdlb\gh \ ~zlky gZ klud _ bgnhjfZpbhgguo | @
| e dhffmgbdZpbc b wdheh]bqgq _kdhc bg g jbb Hkh]
m~_ey_ lky [ _kijhfh~glu_ogheh]byf I_j_"Zqgb NZggu

h[_ki_qgb\Zxsbf k[hj bgnhjfZpbb k jZkij_~ ezgguo k_gkhjc
Kh]l]ezkgh jy*m bkke "B\@gblc cgheh]bb /3:$1 \dexqZy /|
azZgbfzxl eb”bjmxs__ f_klh kj_"*b j_r_gbc ”"“ey wdheh]
ijhfure_gguo kbkl_f gZ[ex” _ghkghBQu_ ij_bfms_kI\Z

gbadh_ wg_jlhihlj_[e_gb_ mklhcgb\hklv d ihf_oZf b [hev
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N ckl\by glh hkh[_ggkvgddim&@y m~"Zezgguo h[t_dlh\
Ahkimiz d [jZ*"bpbhgghc bgnjZkljmdIimj_

JZ[hlu 2@ "~ _fhigkmxl mki_rgh_ ijbf_g _gb_ /RE
\ fhgblhjbg dzZq_kI\Z \ha*gipZeydh_fi_jZImju b \eZ ghklb
Z 1Zzd"_ dhgp_gljZpbb \j_"~guo \_s_kI\ \ ZIfhkn_j_ Kbkl _

fZkrlZ[bjmxlky b iha\heyxl h~rgh\j_f _ggh dhgljhebjh\ZIv f
iZjZf_ljh\ gZ [hevrhc | _jjblhjbb

ljhlhdhe 0477 dzd hif_qgz HRW® \ i} ~“klZ\ey_ | kh[hc
e ]Jdh\_kguc b wg_jlJhwnn_dlb\guc kihkh[ i_j ~Zqgb | _e_
NZgguo glh ~_ ez | _flhevigiub \u[hjhf "ey-kIRT_f
?lh  Zjobl_dlmjz h[ ZKil gQukljmx b gZ”~z ' gmx ~hklZz)
khh[s _gbc hkh[_ggh \ mkeh\byo g _klZ[bevgtbag kyhc\uo
< jZ[hlZo & @ ih~q_jdbk¥ glh khqg_lZgb_ /R5D b O
ihal\hey | \ukljzZzb\zZIlv ]b[djb " jeZdkggu_ kbkl_fu fhgblhjbg]
k \hafh ghklvx p_gl\Zgmalkc ZgZeblbdb b \bamZeb:
NZgguo

F_Ih*heh]by bkke_ 7~h\Zgby

< jZfdZo "Zggh]h bkke_ "~h\Zgby [ueZ jZajZ[hlZgZ b
| e dhffmgbdzZpbhggzZy kbkl_fZ fhgblhjbg]Z \j_"~guo \uf[jh
| ogheh]bc /R5D b 0477 Hkgh\ghc p_evx f _Ih*heh]bqg_k
klZzeh kha~zZgb_wg_jlhwnn_dlb\ghc gZ”~z ghc b fZkrlZ][
kbkl fu kihkh[ghc \ j_Zevghf \j_ f gb kh[bjzlv i_j_~
h[jZz[Zlu\Zlv wdheh]bg_kdb_ ~Zggu_ gZ ij_"ijbylbyo ih
IN\zj*uo [ulh\uo hloh3h\>

< j_amevlZl_jZ[hlhc gZ® "Zgghc klZlvzc [ue mkh\_j
Zelhjblf jZ[hlu mklZgh\db kh_3b§ gbw4%7 b ijh\_jdz
kh_~bg gb_ /R5D :e]hjblf h[_ki_gb\zZ I Z\lhghfgmx b
jZ[hlm kbkl _fu fhgblhjbg]Z hdjm Zxs_c¢ kj_~u Jbk
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Jbk :elhjblf jZz[balkbkl fu mklZgh\dZ kh_"bg _gby
*356 WoRa.

Ki_j\Z ijhba\h”~blky Z\lhfZlbg_kdZy bgbpbZebaZzZp
dhfihg _glh\ h[hjm~h\Zgby \dexqZy "Zhdbodb bREMD* mev
GSM-k\yab 6,0 lhke wlh]h mklZgzZ\eb\Z |ky k\yav k
kK _Ilvx b ih*"dexq_gb_ -djodt7imm q_j _a dhlhjuc hkms_kl\ey
i _j_"ZqZZgguo Kbkl _fZ ihklhyggh gZoh”blky \ j_"bf_
\oh?ysbo *Zgguo hl m~"Zezgguo ma<ekh\lyg |l ilkSmDie gbb
iZzd_1Z ~"Zggu_ h[jZ[Zlu\Zxlky klIjmdImjbjmxIky b hlijz\
MQTT-k _j\ j < kemqZ_ ihl_jb kh_~bg_gby kbkl_fzZ ZzZ\Ilh
iulZz_ITkywhkklZzgh\blv _1h k hij_~ ezgguf bgl_j\Zehf qlh
jZ[hIm mklhcgb\hc d k[hyf

;jobl_dImjzZ kbkl_fu

JZajZ[hlZggZy Zjobl _dImjz kbkl_ fu ij_"klzZ\ey |
JZkij_" _ezggnrnoX-ieZlnhjm hijb_glbjh\Zggmx gZ m~*Zez
b Z\lhghfguc k[h]j "Zgguo k ihke_j"mXg _«© ib \bamZebaZpt

NZgguo
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ILMIY-TADQIQOT VA ISHLAR

Mjh\_gv k[hjZ ~Zgguo Khklhbl ba wdheh]bqg_ kd

gZijbf_j 04 % 0 ( 6'6 "ey baf_j _gby izZjzf_Ijh
\ha"moZz &2 + 1230 30 | fi_jZImjZz \eZ ghkl
Fbdjhdhgljhee j (63 mijZ\ey | k_gkhjzfb h[jZ[Zlu\Z _
nhjfbjm_I izd_lu b i_j_~Zzl ih /R5D 1IblZzgb_ hkms_KklI\
Zddmfmeylhjh\ k \hafh ghklvx azZjy”db hl kheg_qguo iZ
ma_e fh' _| ihdju\ibmk 4h df \ k_evkdhc f_klghktb df *h

\ ]Thjh*kdhc
Mjh\_gv 1i_j ~"Zqgb-réR&D Ijbgbfzxl kb]JgZeu hl
fgh™ _kI\Z k_gkhjguo maeh\ #h mkljhckl\ gZ rexa
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LoRaWAN-ijhlhdhe beb gbkluc /R5D ij_h[jZamxizZzdZdgu_\
b ihdexqZxlky d Bgl _jg_Im-QLjbab:* * HIlijZ\eyx|l "Zggu_
gZ k_j\ _jg_j_a ijhlhdhe 0477

Mjh\_gv h[jZ[hldb h[eZqgu[ghd4j77JZ[hlZz_| dzd
p_gljZevguc ma_e h[f_gZ khh[s_gbyfb f_""m rexaZzZfb b
Bkihevam_Ilky [jhd_j ORVTXLWWRQJM®BRDEIG 7KI* _j b\Z
dZgZeu Ihibdb 7ey dZ ~h]h k_gkhjgh]l]h maeZ ijbf_gy
"Publisher tSubscriber".

Mjh\ _gv \bamZebaZpbb ZgZeblbg_kdhc ieZlnhjf
h[jZ[Zlu\Z | b ojZgbl \oh”ysb_  ~Zggu_ \ [Za_ "“Zgguo
SRVWJUHG64/ ORQJRs&d _jn\ ck beb fh[bevgh_ ijbeh _g
ihal\hey | ijhkfzljb\ZIlv ]jZnbdb \ j_Zevghf \j_f gb hlk
ij_ \ur_gb_ 1> ihemqgZlv m\_~hfe _gby 606 (PDLO 7H
Z\Zjbcguo agZg_gbyo ih”* _j 'b\Zxlky hlgzlu wdkihjl *"Zg
bgl ]jZpbb k \g_rgkfbfkKbb > @

>ey h[ _ki_gq _gby mklhcgb\hc k\yab b fbgbfbaZpbb bg
hfhjm~h\Zgb jZaf sZehkv gZ m”~Ze gbb hl ijhfure_gguo
rmfZ ijb wlhf kh[ex*"ZeZkv hilbfZevgZy \ukhlZ Zgl _gg
f ""m maeZfb khklZ\eyeh hl f "h dfgdujo hMiqglexaZz d
K _j\_jm bkihevah\Zeky ijhlhdhe 0477 h[_ki_gb\Zxsbc
AhklZ\dm | _e f _|jbb k fbgbfZevgufb gZdeZ~gufb jZkoh”~Zf
ihA™ j"b\Ze 4R 6 dZqg_kl\h h[kem b\Zgby hi_|
1ZjZglbjh\Zggmx ~hklz\dm \Z ghc bgnhjfZpbb> @

F_Ih~u | _kibZigby

Kbkl fz [uezZ ijhl_klbjh\ZgzZz \ ihemhldjulhf ihe
fhr _ebjmxs_f mkeh\by ijhfure_gghc ahgu Baf_jyebk
iZjzf_lju dzd

- mjh\_gv kb]JgZez 5
- ihl_jb izd_Ih\

kdhjhklv i_j ~Zqb
kiZ[bevghklv kh_~bg_gby
kmlhd g _ij_julghc jZ[hlt
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:gZeba j_amevlZlh\

JZajzZ[hlZggZy kbkl _fzZ fhgblhjbg]Z [ueZ ijhl_klbjh\Zg
mkeh\byo ijb[eb” _gguo d ijhfure_gghc wdkiemZlZpbb gz
bfblbjmxs_f | _jjblhjbx ij_?ijbylby ih i_j_ jZ[hld_ L;H <
ijhp_kk_ bkiulZgbc hkh[h_\gbfZgb_m”_eyehk\w&ihbZ[bevg
lhgghklb i_j ~Zqb ~Zgguo b mklhcgb\hklb dhfihg_glh\ kb
mkeh\byo ihf_o b nbabg_kdh]h \ha”_ckl\by hdjm ' Zxs_c¢ k

LZ[ebpZ
J ameviZlu ihe \uo bkiulZgbc

AVARRY AgZq_gb _

>Zevghklv i _j ~Zgb /R50 ~h df ijb ijyfhc \b”AbfhKk

Mjh\ _gkwb]gZeZ 566, hilx Ah192 dBm

lhl_jb iZd _Ih\ f g__

Kj _~gyy azZ”™ _j dZ i_j "NZq k dmg”~u

<j_fy Z\lhghfghc jZ[hlu

J__y It 1zl A h "g_c [ZIZ]_y f:
mkljhckl\h

Wdki_jbf _glZevgu _ NZggu ithdZaZeb -k\ghbhwv /| F

N fhgkljbjm | mBimxqg i _j _*"ZqimgnhjfZpbb nNZ \

keh'guo jZ"bhnbabg_kdbo mkeh\byo Z ijhlhdhe 0477
gZ”~z gmx "~hklzZ\dm ~Zgguo [_a kms_klI\_gguo az”_j
jZ[hlzezZ \ Z\lhghfghf j_"bf_\ 1_q_gb_ kmlhd [_a i_j_
| _ogbg_kdh]lh h[kem b\Zgby qlh ih*I\[h]hZghklw Aey
"helhkjhgghlh ijbf_g_gby> @

J _ameviZlu fhgblhjbg]Zz ihdZaZeb j_]meyjgu_ |
dhgp _gljZpbc aZ]jyagyxsbo \_s_kI\ \ aZ\bkbfhklb hl \j f
bgl_gkb\ghklb jZ[hlu h[hjm~h\Zgby ij_"ijbylby WIh ~hdZ
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kbkl_fz fh™_| bkih&wkhy\ g_ lhevdh "ey J_]bkljZg
ij_\ur_gbc gh b ey ZgZeblbqg_kdh]h ieZgbjh\Zgby f_j i
\u[jhkh\

AZdexq :gb _

ljh\_~zggh _ bkke_ ~h\Zgb _ ith~ I\ _j~beh wnn_dll
ijbf_g_gb | e _dhfZmbbdguo | _ogheh]l]bc /R5D b C
] g_gby n g g

\ ihkljh_gbb kbkl_f wdhlepbfcthgdkdhjbg]Z gZ ij_ "ijbylbyo
i _j_jZ[hld_ I\NzjNwdh\uo hloh”h\ JZajzZ[hioZ-gZgdh|l dIimjZ
ijh~_fhgkljbjh\ZeZ mklhcgb\mx jZ[hlm \ mkeh\byo ijb[e
j_Zevghc wdkiemZIlzZpbb b h[_ki_gbeZ gZ”~z gmx i_j_ *".
khklhygbb hdjm Zxs_c\ k| dd_ j Zevgh]lh \j_f _gb Dexqg_\
Ahklb™ _gb _f ij_"~klZ\e _ggh]lh j r _gby klZeh mki_rgh_
[ _ Kijh\h~ghc i_j ~"Zgb gZ “"Zevgb_ jZkklhygby wg_jlhwnn
gbadh]h mjh\gy ihl_jv "Zgguo Kbkl fZ ihdZaZeZ \ukhdm
nmgdpbhgbjh\Zgby[gkkdhkhjZ[hlZIv \ Z\lhghfghf j_ “bf_
| g _gb_ “ebl_evgh]h \j _f gb Z lzd _ Z~Zilb\ghklv ¢
]hjhr*kdhc b ijhfure_gghc bgnjZkljmdIimju Bkihevah\Z
ithal\hebeh ho\Zlblv [hevirmx iehsZ”v ihdjulby [ _a g _h[ol
keh'ghc b “hjh]lhklhys ¢ kynjdkignbdimj_ Z 0477 h[_Kki_q
ez]dhklv fZkrlZ[bjh\Zgby b p_gljZebah\Zggh]h k[hjZ "Zgc
lhemqg_ggu_ \ oh®_ wdki_jbf_glh\ j _amevliZlu mdZau\:
\g ~j_gb_ 1Zdbo | _ogheh]bc hldju\Z | rbjhdb_ i _jki_«
ih\ur_gby dzZq_klI\Z fhgblhjbg]Z kdkm Zxs Kbkl _fz fh™ |
hi_jZIb\gh nbdkbjh\Zlv baf g _gby \ dhgp_gljZpbyo aZ
\ s kI\ glh  kha~zZzl mkeh\by 7ey [ukljh]lh j_Z]bjh)
ihl_gpbZevgu_ wdheh]bg_kdb_ m]jhau Djhf_ Ih]h i
Zjobl _dlmjz fh I Julv e_]Jdh bgl_]jbjh\ZgZnxsb kms __
bgnhjfZpbhgfidZzeblbg_kdb_ ieZlnhjfu kihkh[klI\my pbnjh\
hljZzkeb hojZgu hdjm Zxs_c¢ kj_"u
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