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RASMIY BO‘LIM

O‘zbekiston Respublikasi Favqulodda vaziyatlar vazirligi
Favqulodda vaziyatlar muammolari va yong‘in xavfsizligi ilmiy-tadgigot
instituti tomonidan ishlab chigilgan.

STQ-2 Standartlashtirish bo‘yicha texnik go‘mita tomonidan tasdiglash

uchun Kkiritilgan.

O‘zbekiston Respublikasi Investitsiyalar, sanoat va savdo vazirligi
huzuridagi O‘zbekiston texnik jihatdan tartibga solish agentligining 2023-yil
8-avgustdagi 05-1577 - sonli buyrug'i bilan tasdiglandi va kuchga kiritilgan.

Ushbu standart O‘zbekiston Respublikasi Investitsiyalar va tashgi savdo vazirligi huzuridagi
O'zbekiston texnik jihatdan tartibga solish agentligining rasmiy ruxsatisiz to‘liq yoki gisman gayta chop

etishilishi, ko'paytirilishi va rasmiy nashr sifatida targatilishi mumkin emas.



Mazkur davlat standarti yong‘in gabul qilish-nazorat asboblari bilan
ishlash uchun mo'ljallangan va xabarli ishga tushirish qurilmasi bilan funksional
ravishda bog'liq bo‘lgan qofl yong‘in xabarlagichlariga (bundan buyon matnda
xabarlagich deb yuritiladi) go'yiladigan umumiy texnik talablarni va ularning
sinov usullarini belgilaydi.

Ushbu davlat standarti talablari maxsus obektlarda qo'llaniladigan

xabarlagichlarga nisbatan tatbiqg etilmaydi.

1-BOB. TEXNIK JIHATDAN TARTIBGA SOLISH SOHASIDAGI NORMATIV
HUJJATLARGA HAVOLALAR

1. Mazkur davlat standartida quyidagi texnik jihatdan tartibga solish
sohasidagi normativ hujjatlarga havolalar go‘llanilgan:

GOST 12.4.026-2015 - Mehnat xavfsizligi standartlari tizimi. Signal
ranglari, xavfsizlik belgilari va signalni belgilash. Vazifasi va qo‘llash qoidalari.
Umumiy texnik talablar va xususiyatlari. Sinash usullari (rasmiy manba: GOST
12.4.026-76 SSBT. Sveta signalniye i znaki bezopasnosti);

GOST 12997 - SADT mahsulotlari. Umumiy texnik talablar (rasmiy
manba: GOST 12997-84 Izdeliya GSP. Obshiye texnicheskiye usloviya);

GOST 14254-2015 - (IEC 60529:2013) Qobiglar tomonidan
ta’'minlanadigan himoya darajasi (IP kodi) (rasmiy manba: GOST 14254-2015
(IEC 60529:2013) Stepeni zashiti, obespechivayemiye obolochkami (Kod IP);

GOST 17711-93 - Mis-ruxli (latun) quyma gotishmalari. Markalari (rasmiy
manba: GOST 17711-93 Splavi medno-sinkoviye (latuni) liteyniye. Marki);

GOST 28199-89 (MEK 68-2-1-74) - Tashqgi omillar ta’'siriga tekshirishning
asosiy sinov usullari. 2-gism. A sinovlar: Sovuq (rasmiy

manba: GOST 28199-89 (MEK 68-2-1-74) Osnovniye metodi ispitaniy na
vozdeystviye vneshnix faktorov. CHast 2. Ispitaniya. Ispitaniye A: Xolod);

GOST 28200-89 (MEK 68-2-2-74) - Tashqgi omillar ta’siriga tekshirishning
asosiy sinov usullari. 2-gism. B sinovlar: Quruq issiglik (rasmiy manba:
GOST 28200-89 (MEK 68-2-2-74) Osnovniye metodi ispitaniy na vozdeystviye

vneshnix faktorov. CHast 2. Ispitaniya. Ispitaniye V: Suxoye teplo);
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GOST 28201-89 (MEK 68-2-3-69) - Tashqgi omillar ta’siriga tekshirishning
asosiy sinov usullari. 2-gqism. Ca sinovlar: Nam issiglik, doimiy rejim (rasmiy
manba: GOST

28201-89 (MEK 68-2-3-69) Osnovniye metodi ispitaniy na vozdeystviye
vneshnix faktorov. CHast 2. Ispitaniya. Ispitaniye Sa: Vlajnoye teplo,
postoyanniy rejim);

GOST 28203-89 (MEK 68-2-6-82) - Tashqi omillar ta’siriga tekshirishning
asosiy sinov usullari. 2-gism. Sinovlar. Ca sinovlar va qo‘llanma: Tebranish
(sinusoidal) (rasmiy manba: GOST 28203-89 (MEK 68-2-6-82) Osnovniye
metodi ispitaniy na vozdeystviye vneshnix faktorov. CHast 2. Ispitaniya.
Ispitaniye Fc i rukovodstvo: Vibrasiya (sinusoidalnaya);

GOST 28216-89 (MEK 68-2-30-87) - Tashqgi omillar ta'siriga
tekshirishning asosiy sinov usullari. 2-gism. Sinovlar. Dd sinovlar va go‘llanma:
Nam issiqlik, siklik (12 + 12 soat sikli) (rasmiy manba: GOST 28216-89 (MEK
68-2-30-87) Osnovniye metodi ispitaniy na vozdeystviye vneshnix faktorov.
CHast 2. Ispitaniya. Ispitaniye Dd i rukovodstvo: Vlajnoye teplo, siklicheskoye
(12 + 12 chasovoy sikl);

GOST 28226-89 (MEK 68-2-42-72) - Tashqgi omillar ta’siriga
tekshirishning asosiy sinov usullari. 2-gism. Sinovlar. Ks sinovlar: Kontaktlar va
ulanish joylarini oltingugurt dioksidiga ta’siri bo‘yicha sinovlar (rasmiy manba:
GOST 28226-89 (MEK 68-2-42-72) Osnovniye metodi ispitaniy na
vozdeystviye vneshnix faktorov. CHast 2. Ispitaniya. Ispitaniye Ks: Ispitaniye
kontaktov i soyedineniy na vozdeystviye dvuokisi seri);

GOST 30379-2017 - Qo'riglash, yongin va qo'riglash-yong‘in
signalizatsiyalarini elektromagnitga mosligi. Talablar, normalar, elektromagnit
emissiya va shovqin bardoshliligini sinash usullari (rasmiy manba:
GOST 30379-2017 Sovmestimost texnicheskix sredstv oxrannoy, pojarnoy i
oXxranno-pojarnoy signalizasii, elektromagnitnaya. Trebovaniya, normi i metodi

Ispitaniy na pomexoustoychivost i elektromagnitnuyu emissiyu);



O‘z DSt 1035:2003 - Yong'‘in xabarlagichlari. Umumiy texnik talablar va
sinov usullari (rasmiy manba: O‘z DSt 1035:2003 Izveshateli pojarniye.
Obshiye texnicheskiye trebovaniya i metodi ispitaniy).

UzTR.389-010:2016 - Texnik vositalarning elektromagnit mosligi

to‘g‘risida texnik reglament.
2-BOB. ATAMALAR VA TA'RIFLAR

2. Mazkur davlat standartida quyidagi atamalar va ularning ta'riflari
go‘llanilgan:

qo‘l yong’in xabarlagichi - yong’in haqida signalni qo’lda ishga tushirish
uchun mo‘ljallangan texnik vosita;

uzatma elementi - mexanik ta’'sir yordamida xabarlagichni navbatchi
rejimdan tashvish xabarini berish rejimiga o‘tkazish uchun mo‘ljallangan
xabarlagich elementlari (dastak, tugma, mo‘rt gismi).

3-BOB. UMUMIY TEXNIK TALABLAR

3. Xabarlagichlar uzatma elementi ishga tushiriiganda yong‘in
signalizatsiyasining shleyfiga tashvish xabarining yetkazilishini ta’minlashi
lozim, bunda uzatma elementining ishga tushishi uchun unga kamida 15N
kuch yoki mo‘rt gismga kamida 0,29 J energiya bilan ta’sir etish lozim.

Xabarlagichning uzatma elementi unga kuch bilan ta’sir ko‘rsatish
to‘xtatiiganda ham tashvish xabarini yetkazib turishi kerak.

4. Xabarlagichlar uzatma elementning ofchirilgan holatida navbatchi
rejimda ishlashi, uzatma elementiga 5 N dan ko‘p bo‘Imagan kuch bilan ta’sir
gilinganda ishga tushmasligi hamda mo‘rt gismi 25 N dan ortiq kuch ta’sirida
yarogsiz holatga kelmasligi lozim.

5. Xabarlagichlarning elektrga oid xususiyatlari (navbatchi va tashvish
xabarini yetkazish rejimlaridagi kuchlanishi va toki) ishlab chigaruvchining
texnik hujjatlarida ko‘rsatilishi kerak. Xabarlagichlar bilan ishlovchi yong'in
gabul qgilish-nazorat asbobi yong‘in signalizatsiyasi shleyfining elektrga oid
xususiyatlariga mos kelishi zarur.



6. Xabarlagichlar (0,75+1,15) Unom dan kam bo’lmagan kuchlanish
diapazonida o’zining ishchi holatini saqglab turishi lozim.

7. Xabarlagichning elektr mustahkamligi va izolyatsiyasining garshiligi
GOST 12997-84 talablariga mos bo'lishi kerak.

8. Xabarlagichlar uzluksiz rejimda ishlash xususiyatiga ega bo'lishi lozim.

9. Xabarlagichlarning ishonchliligi Oz DSt 1035:2003da belgilangan
talablarga muvofiq bo‘lishi zarur.

10. Xabarlagichlar UzTR.389-010:2016 va GOST 30379-2017
standartida keltirilgan 2- darajadagi qattiglikdan past bo‘lmagan nanosekundli
elektr impulslar va elektromagnit maydon ta’sirida, qobig‘ining (korpusi)
giymatlari esa 2-darajali qattiglikdan past bo‘lmagan elektrostatik razryad
ta’sirida ham ishlashi kerak.

11. Foydalanish jarayonida xabarlagichlar tomonidan chigarilgan
radioto’siq maydonlar kuchlanishi giymati UzTR.389-010:2016
va GOST 30379-2017 talablariga mos bo'lishi lozim.

4-BOB. TASHQI TA’SIRLARGA CHIDAMLILIK TALABLARI

12. Xabarlagichlar GOST 28200-89 talablariga muvofiq tashqgi muhitning
yugori harorati ta’sirida (565°S past bo‘lmagan) ham ishlash gobilyatini saglab
golishi lozim.

13. Xabarlagichlar GOST 28199-89 talablariga muvofig belgilangan
tashqgi muhitning past harorati ta’'sirida (-10°S yuqori bo‘lmagan) ham ishlashi
kerak.

14. Xabarlagichlar haroratning pasayishi oqgibatida havo namligi
95 foizdan kam bo‘lmagan sharoitda namlik kondensatsiyasi ta’siri ostida ham
ishlashi zarur.

15. Xabarlagichlar 40°S yugori haroratda 93 foiz havo namligi ta’sir ostida
ham ishlashi kerak.

16. Agressiv muhitda o‘rnatish uchun mo'ljallangan xabarlagichlar

oltingugurt dioksidli agressiv muhit ta’sirida ham ishlashi lozim.
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17. Xabarlagichlar 10 - 150 Hz chastotalar oralig‘idagi 4,905 m/s? (0,5 g),
9,81 m/s? (1 g) tezlanishli sinusoidal tebranishlar ta’siri ostida ham ishlashi
kerak.

18. Xabarlagichlar 1,9 J energiyali to‘g‘ridan-to‘g’ri mexanik zarba
ta’sirida hamda shaklli impulslar zarbasidan keyin ham o‘zining ishlash
gobilyatini saglab qolishi zarur, bunda yarimsinusoidal impulsning vaqti va
uning maksimal tezlanishi GOST 12997-84 talablariga mos kelishi lozim.

5-BOB. KONSTRUKSIYAGA QO‘YILGAN TALABLAR

19. Xabarlagichlarning tuzilishi O’z DSt 1035:2003 talablariga muvofiq

bo'lishi kerak.

20. Uzatma elementi xabarlagichlarning yuza sirti tomonida joylashgan
bo'lishi, yaxshi ko‘rinib turishi, umumiy yuza maydonining 50 foizdan
oshmasligi, shuningdek yuza gismida uzatma elementini ishga tushirish uchun
kuch ta’sir etilishi lozim bo‘lgan joyi va yo‘nalishi aniq ko‘rsatilgan bo‘lishi zarur.

21. Qizil rangli optik indikatori xabarligichning yuza gismida joylashgan
bo'lishi lozim.

22. Xabarlagichning uzatma elementidan tashqari barcha tashqi gismlari
(old gismi, yon gismi, tepa va ost gismi) GOST 12.4.026-2015ga asosan gizil
rangga bo‘yalgan bo'lishi, bunda uzatma elementi xabarlagich korpusi
rangidan keskin ajralib turishi kerak.

23. Xabarlagichlar yong‘in signalizatsiyasining shleyf simlarini ulash
uchun qgisqgichlarga ega bo'lishi, ular o‘tkazgichga shikast yetkazmagan holda
metall yuzalari orasidagi o'tkazgichning yetarli kuch bilan gisilishini ta’minlashi,
bunda har bir gisqgich ko‘ndalang kesimining nominal yuzasi 0,125 dan 1,5 mm?
gacha bo‘lgan simlarni ulashga imkon berishi lozim.

24. Xabarlagich qobig‘ining himoya darajasi GOST 14254-2015 bo‘yicha
IP 41dan kam bo‘Imasligi kerak.

25. Xabarlagichlarni markirovkalash, gadoglash hamda xavfsizligiga
bo‘lgan talablar OzDSt 1035:2003ga muvofiq bo'lishi lozim.
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6-BOB. SINOV USULLARI

26. Xabarlagichlar quyidagi sinovlardan o‘tkaziladi:

- davriy;

- namunaviy;

- qiyosiy;

- gabul qgilish va topshirish.

27. Sinovlarni o‘tkazish paytida, agar sinov usullari uchun aniq talablar
go'yilmagan bo‘lsa, xabarlagich ko‘rsatkichlarini o‘lchashdagi xatolik 5 foizdan
oshmasligi kerak.

28. Xabarlagich yong‘in gabul qilish-nazorat asbobi yoki uning o‘rnini
bosuvchi boshga uskunaga foydalanish bo‘yicha yo‘rignomaga (yoki pasporti)
muvofig ulanishi kerak.

29. Sinovlar o'tkazilishida quyidagi normal sharoitlarga amal qilinishi
kerak:

- atrof-muhit harorati 15°S dan 35°S gacha;

- havoning nisbiy namligi 45 dan 78 foizgacha,;

- atmosfera bosimi 84 dan 106 kPa gacha.

30. Qiyoslash sinovlari ushbu davlat standartining 1-jadvalida
ko‘rsatilgan hajm va ketma-ketlikda o‘tkazilishi lozim, bunda sinovlar uchun
tasodifiy tanlash usuli yordamida oltita xabarlagich tanlab olinishi kerak.

1-jadval

Band ragamlari Xabarlagich ragami

mazkur davlat
standartidagi| 1 |2 |3 |4 | 5| 6
sinov usullari

Sinov turi ushbu davlat
standartidagi

Ishlash gobiliyati:

Ishlamadi 4 48 L B B B s
3 49 + |+ |+ |+ |+ |+

ishladi

Quruq ilig havoga 12 35 + - -] -1-]-

chidamliligi
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Sovuq havoga 13 35 S S I

chidamliligi
To'g’ridan 18 37 I T
mexanik zarbga

chidamliligi
Sinusoidal 17 38 N e e
tebranishga

chidamliligi
Elektr 6 39 N R
ta’'minotidagi

kuchlanishining
o‘zgarishi

Elektr ta’'minot 10 40 S T
zanjiridagi elektr

impulsi
Elektrostatik 10 41 O T R
razryad
Elektromagnit 10 42 I T
maydon
Nam ilig va 15 44 -+ - - - -

doimiy  rejimga
chidamliligi

Elektr 7 45 e -
mustahkamliligi

Izolyatsiyaga 7 46 S+ - -] - -
garshiligi
Oltingugurt 16 48 -l - - -+ -
dioksidi ta'sirida

korroziyaga
bardoshliligi
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31. Qabul gilish va topshirish, davriy sinovlarning hajmi va sinovlar uchun
talab etiladigan xabarlagichlar soni ishlab chigaruvchining texnik hujjatlarida
belgilanadi.

32. Namunaviy sinovlar ishlab chigaruvchining texnik hujjatlarida
belgilangan dasturga muvofiq amalga oshiriladi va xabarlagichlarning tuzilishi
yoki ularni ishlab chigarish texnologiyasiga kiritilgan o‘zgartirishlar xabarlagich
sifatiga ta’sir qilishi mumkin bo‘lgan parametrlarini majburiy tekshirilishini

nazarda tutishi lozim.
7-BOB. SINOVLARNING O‘TKAZILISHI

33. Xabarlagichlarning ishlab ketmasligi bo‘yicha sinovlarni o‘tkazishda
ular ishchi holatda mustahkam ofrnatilishi hamda xabarlagichdan foydalanish
bo'yicha yo‘rignomaga (yoki pasporti) muvofig yong‘in qabul qilish-nazorat
asbobiga yoki uning o‘rnini bosuvchi uskunaga ulanishi va uzatma elementiga
kuch bilan ta’sir korsatilishi, bunda uzatma elementi dastak yoki tugma
ko‘rinishida bo‘lsa, unga 5 s davomida (5,0 £ 0,5) N kuch bilan ta’sir etilishi
lozim.

Agar uzatma elementi mo‘rt gismli bolsa, unga 40 dan 50 IRDH
mustahkamlikdagi (15+1) mm diametrli rezina orqali kuch bilan ta’sir
ko‘rsatilishi, bunda (25,0 £2,5) N ga giymat chigqunga gadar 5 N/s dan yuqori
bo‘lmagan tezlikdagi kuch bilan ta’sir etiladi va 5 s dan so’'ng 5 N/s dan yuqori
bo‘lmagan tezlikda qo'yib yuboriladi.

Sinov jarayonida xabarlagich “Yong‘in” xabarini bermasligi lozim.

34. Xabarlagichlarning ishlab ketishi bo‘yicha sinovlarni o‘tkazishda ular
ishchi holatda mustahkam o‘rnatilishi hamda xabarlagichdan foydalanish
bo'yicha yo‘rignomaga (yoki pasporti) muvofig yong‘in qabul qilish-nazorat
asbobiga yoki uning o‘rnini bosuvchi uskunaga ulanishi va uzatma elementiga
kuch bilan ta’sir ko'rsatilishi, bunda uzatma elementi dastak yoki tugma
ko‘rinishida yasalgan bo‘lsa, unga 5 s davomida (15,0 £ 1,5) N kuch bilan ta’sir

ko‘rsatiladi.
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Agar uzatma element mo‘rt gismli bo‘lsa, unga ushbu davlat standartining
ilovasida keltirilgan uskuna yordamida gorizontal yo‘naltiriigan zarb orqali ta’sir
etilishi, bunda zarb faqatgina bir marotaba uzatma elementining mo'rt
gismining geometrik markaziga urilishi hamda ushbu zarb natijasida mo‘rt
element sinishi va xabarlagich “Yong‘in” xabarini berishi hamda uning old
gismidagi optik indikator yonishi kerak.

Sinov tugagandan so‘ng xabarlagichlar dastlabki holatga keltirilishi yoki
uning mo‘rt elementi almashtirilishi zarur.

35. Xabarlagichlarning qurugq ilig va sovuq havoga chidamliligini sinash
GOST 28200-89 hamda GOST 28199-89 talablariga muvofig amalga oshirilishi
lozim, bunda xabarlagichlar sinov jarayonida “Yong‘in” xabarini bermasligi
kerak.

Sinovni yakunlashdan oldin uzatma elementi yoqilishi, xabarlagich
tashvish xabarini berish rejimiga o‘tkazilishi nazorat qilinishi va elektr
manbaidan uzilishi hamda 2 h davomida normal sharoitda ushlab turilishi
hamda uzatma elementi dastlabki holatga keltirilishi yoki uning mo‘rt elementi
almashtirilishi va ushbu davlat standartining 33 va 34-bandlarda keltirilgan
sinovlar qayta o‘tkazilishi lozim.

36. Xabarlagichlarning yakka zarb va chidamliligini sinash GOST 12997-
84 talablariga muvofig yarimsinusoida shaklida zarba impulsi yordamida
aniglanishi zarur, bunda xabarlagich butun sinov jarayonida ishchi holatda
bo'lishi kerak. Uzatma elementiga 6 ta yo‘nalishda (old gismi, yon gismi, tepa
va ost gismi) uch marotabadan zarbalar berilishi lozim. Sinov yakunlanganidan
so‘ng ushbu davlat standartining 33 va 34-bandlarda keltirilgan sinovlar gayta
o'tkazilishi kerak.

37. To‘g‘ridan yo‘naltiriigan mexanik zarbga chidamililigini sinash Oz DSt
1035:2003 talablariga muvofig amalga oshirilishi lozim, bunda xabarlagich
butun sinov jarayonida ishchi holatda bo'lishi, sinash jaroyonida uzatma
elementiga 1,5 £0,125 m/s tezlikda bir marotaba 1,9 +0,1 J quvvatdagi zarba
berilishi zarur. Sinov yakunlanganidan so‘ng ushbu davlat standartining 33 va
34-bandlarda keltirilgan sinovlar gayta o‘tkazilishi lozim.
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38. Xabarlagichlarning sinusoidal tebranishga chidamliligini sinash
GOST 28203-89 talablariga muvofig bo'lishi kerak, bunda xabarlagich butun
sinov jarayonida ishchi holatda bo'lishi kerak.

Xabarlagichga o‘zaro perpendikulyar uchta o‘q bo‘ylab yo‘nalgan
tebranishlar ta’sir etishi, bunda shulardan bittasi xabarlagich mahkamlangan
yuzaga perpendikulyar bo'lishi lozim, shuningdek xabarlagich bitta sikl
davomida 10 dan 150 Hz gacha chastotali diapazonda 1 oktava/min tezlikda
ko'tarilib boriladigan 4,905 m/s2 (0,5 g) tezlanishda chidamlilikka sinalishi
hamda yigirmata sikl davomida 9,81 m/s2 (1 g) tezlanishda sinusoidal
tebranishlarga bardoshlilikka sinalishi lozim.

Sinov  yakunlanganidan so‘ng ushbu davlat standartining
33 va 34-bandlarda keltirilgan sinovlar gayta o‘tkazilishi zarur.

39. Xabarlagichlarning elektr ta’minotdagi kuchlanishning o‘zgarishiga
chidamliligini sinash uchun uzatma elementi yogilishi va xabarlagich tashvish
xabarini berish rejimiga o‘tkazilishi kerak, bunda xabarlagich nominal
kuchlanishining maksimal (115 foiz) minimal (75 foiz) giymatlarda ishlashi
tekshirilishi lozim.

40. Xabarlagichlarning ta’minlanish zanjiridagi qisqa elektr impulsi
ta'siriga chidamliligini sinash GOST 30379-2017 talablariga muvofiq
xabarlagichning navbatchi va tashvish xabarini berish rejimlarida o’tkazilishi
lozim. Har bir sinovning davomiyligi - 1 min. tashkil etishi, bunda navbatchi
rejimda o‘tkazilayotgan sinov jarayonida xabarlagichlar “Yong‘in® xabarini
bermasligi va tashvish xabarini berish rejimida o‘tkazilayotgan sinov jarayonida
xabarlagichlar navbatchi rejimga gaytmasligi kerak.

41. Xabarlagichlarning elektrostatik razryad ta’siriga chidamliligini sinash
GOST 30379-2017 talablariga muvofig amalga oshirilishi, sinash jarayonida
xabarlagichning korpusiga elektrostatik razryad ta'sir ettirilishi lozim. Agar
xabarlagichning korpusi metal bo‘lmasa, unda elektrostatik razryad
xabarlagichdan 0,1 m uzoglikdagi, yerga ulangan metall plastinaga berilishi
kerak. Sinovlar xabarlagichning navbatchi va tashvish xabarini berish
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rejimlarida o‘tkazilishi, har bir tanlab olingan nugtaga 10 martadan razryadlar
ta’'sir ettirilishi lozim. Razryadlar orasidagi 1 s dan oshmasligi kerak. Bunda
navbatchi rejimda o'tkazilayotgan sinov jarayonida xabarlagichlar “Yong'in”
xabarini bermasligi va tashvish xabarini berish rejimida o'tkazilayotgan sinov
jarayonida xabarlagichlar navbatchi rejimga qaytmasligi kerak.

42. Xabarlagichlarning elektromagnit maydon ta’siriga chidamliligini
sinash GOST 30379-2017 talablariga muvofiq amalga oshirilishi, bunda
navbatchi rejimda o‘tkazilayotgan sinov jarayonida xabarlagichlar “Yong‘in”
xabarini bermasligi va tashvish xabarini berish rejimida o‘tkazilayotgan sinov
jarayonida xabarlagichlar navbatchi rejimga qaytmasligi kerak.

43. Xabarlagichlarning davriy (12 + 12 h sikl) nam iliglikka chidamliligini
sinash GOST 28216-89 talablariga muvofiq 2 sikl davomida o‘tkazilib, sikining
1-yarmida (40£2)°C harorat va nisbiy (93+3) foiz namlikda, 2-yarmida esa
(25+2)°C harorat va 95 foizdan kam bo‘lmagan nisbiy namlikda xabarlagich
elementlarida namlik kondensatsiyalanishi sharoitida o‘tkazilishi lozim.
Xabarlagichlar sinov jarayonida “Yong‘in” xabarini bermasligi kerak.

Sinovni yakunlashdan oldin uzatma elementi yoqilishi, xabarlagich
tashvish xabarini berish rejimiga otkazilishi nazorat gilinishi va elektr
manbaidan uzilishi hamda 2 h davomida normal sharoitda ushlab turilishi,
uzatma elementi dastlabki holatga keltirilishi yoki uning mo‘rt elementi
almashtirilishi va ushbu davlat standartining 33 va 34-bandlarda keltirilgan
sinovlar qayta o‘tkazilishi zarur.

44. Xabarlagichlarning doimiy rejimdagi nam iliglikka chidamliligini sinash
GOST 28201-89 talablariga muvofig (40£2) °C harorat, (93+1) foiz nisbiy
namlikda 2 d davomida amalga oshirilishi, sinov jarayonida xabarlagich
“Yong‘in” xabarini bermasligi kerak.

Sinovni yakunlashdan oldin uzatma elementi yoqilishi, xabarlagich
tashvish xabarini berish rejimiga o‘tkazilishi nazorat qilinishi va elektr
manbaidan uzilishi hamda 2 h davomida normal sharoitda ushlab turilishi,
uzatma elementi dastlabki holatga keltirilishi yoki uning mo‘rt elementi
almashtirilishi va ushbu davlat standartining 33 va 34-bandlarda keltirilgan

sinovlar gayta o'tkazilishi kerak.
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45. Xabarlagichlarning elektr mustahkamligini sinash ishlari ushbu davlat
satandartining 44-bandiga muvofiq sinovlar o‘tkazilganidan so‘ng normal
sharoitda o‘tkazilishi, xabarlagich o0‘zining mahkamlash moslamalari
yordamida yerga ulangan metall plastinaga ornatilib, uning barcha chigish
simlari bir-biriga ulanishi lozim.

Sinovlarni amalga oshirish uchun 0 = 1500 V oraligda amplitudasi
o'zgartiriladigan 40 = 60 Hz chastotali sinusoidal kuchlanish ta’minlovchi
generatordan foydalaniladi, bunda generatorning umumiy simi metall
plastinaga ulanadi, generatorning chiqgish gismi xabarlagichning bir-biriga
ulangan chiqgish simlariga ulanadi.

Sinov quyidagi tartibda amalga oshirilishi lozim:

nominal ishchi kuchlanishi 60 V dan past bo‘lgan xabarlagichlar uchun
generatorning kuchlanishi (300 +20) V/s tezlikda 0 dan 500 V gacha ko‘tarilishi
va (60 £5) s davomida ushlanishi;

nominal ishchi kuchlanishi 60 V dan yuqori bo‘lgan xabarlagichlar uchun
generatorning kuchlanishi (300 +20) V/s tezlikdagi 0 dan 1500 V gacha
ko‘tarilishi va (60 +5) s davomida ushlanishi.

Sinov jarayonida izolyatsiya buzilishi kuzatilmasligi kerak.

46. Xabarlagich izolyatsiya garshiligini sinov ishlari mazkur davlat
satandartining 45-bandiga asosan sinovlar yakunlanganidan so‘ng normal
sharoitda o'tkazilishi, xabarlagich o‘zining mahkamlash moslamalari
yordamida yerga ulangan metall plastinaga ornatilib, uning barcha chigish
simlari bir birlariga ulanishi lozim, bunda izolyasiyaning garshiligi (100 +-250) V
kuchlanish bilan metall plastina va xabarlagich birlashtiriigan tashgi simlari
orasiga kuchlanish berilganidan 60 s o'tib o‘lchanishi kerak.

47. Xabarlagichlarning quruq illig havoga bardoshliligini sinash GOST
28200-89 standartining Bb (haroratning sekin-asta o'zgarishi) usuli talablariga
muvofiq (565+2)°C harorat ta’siri ostida 42d mobaynida sinalishi, yoki agar
haroratning keskin o‘zgarishi xabarlagichga zarar yetkazmasa, sinovlarga

sarflanadigan vaqgt va resurslarni tejash magsadida Ba (haroratning tez
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o‘zgarishi bilan) usulga muvofig ham sinovlarini o‘tkazilishi mumkin, bunda
xabarlagichlar “Yong‘in” xabarini bermasligi kerak.

Sinovni yakunlashdan oldin uzatma elementi yoqilishi, xabarlagich
tashvish xabarini berish rejimiga otkazilishi nazorat qilinishi va elektr
manbaidan uzilishi hamda 2 h davomida normal sharoitda ushlab turilishi,
uzatma elementi dastlabki holatga keltirilishi yoki uning mo‘rt elementi
almashtirilishi va ushbu davlat standartining 33 va 34-bandlarda keltirilgan
sinovlar qayta o‘tkazilishi kerak.

48. Oltingugurt dioksidi ta'sirida korroziyaga bardoshliligini sinash
GOST 28226-89 talablariga muvofiq fagat agressiv muhitli joylarda ishlatishga
mo'ljallangan xabarlagichlar uchun o‘tkaziladi. Sinov mobaynida xabarlagich
o‘chirilgan bo'lishi, shu bilan birga sinovlardan so‘ng xabarlagichni yoqish
iImkonini beradigan barcha ulanish joylari gqalay bilan goplanmagan bo'lishi
lozim, bunda xabarlagich 21 d davomida shudring tomchisi hosil bo'lish
nuqtasidan yuqori bo‘lgan haroratda ushlab turilishi kerak.

Sinov yakunlangandan so‘ng xabarlagich 2h davomida normal sharoitda
ushlab turilishi va yong‘in qabul qilish-nazorat asbobi yoki uning o‘rnini
bosuvchi uskunaga ulanishi, shuningdek ushbu davlat standartining

33 va 34-bandlarda keltirilgan sinovlar gayta o‘tkazilishi kerak.
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O‘z DSt 2455:2023 “Qo’l yong'in
xabarlagichlari. Umumiy texnik
talablar va smash usullari”
O‘zbekiston Respublikasining
davlat standartiga
ILOVA

Mo‘rt elementli xabarlagichning ishlashini tekshirish uchun sinov
uskunasi

Uskuna GOST 17711-93 bo'yicha LS 40S (LS 40S) markali latundan
yasalgan (27 £1) mm diametrli mayatnik ko'rinishida bo‘ladi. Uning sharida
(1,5+0,2) mm diametrli ikki tomoni ochiq teshik o‘tkazilgan. Shar og‘irligi (85+1)
g. Shar o‘zining teshigidan o‘tkazilgan yengil ingichka ip yordamida osilgan.
Shar tushib ketganda ip vertikal holatda turgan xabarlagichning mo'rt
elementiga uriladi. lpning uzunligi (420 £10) mm.

\_,
AT
s ;
ey
W

1 - gorizontal shtanga, 2 - mayatnik ipi, 3 - latun shar,
4 - sinalayotgan xabarlagich, 5 - tayanch.

Gorizontal shtangaga mahkam qotirilgan ipga osilgan latun shar (350
+10) mm balandlikka ko‘tariladi, bunda mayatnik ipi tortilib turishi hamda shar

pastga tashlanishi, shar mo‘rt elementga fagat 1 marta zarb bilan urilishi kerak.
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DOLZARB MUAMMOLAR HAQIDA QISQACHA

2023 vyilning 28 sentabr kunida Toshkent shahri, Sergeli tumani,
Xonabod ko‘chasi 3-uyda joylashgan “INTERLOGISTICS” MCHJ Qo‘shma
korxonasiga tegishli bo‘lgan bojxona omborxonasida yong‘in va portlash sodir
bo‘lgan, yong‘in va portlash jangavor bo‘linmalar tomonidan ko‘rilgan chora va
tezkor harakatlar natijasida to‘liq bartaraf etilgan.

Yong'in natijasida omborxona hududida joylashgan
1, 3 va 4-sonli omborxonalarga yong‘in targalib, omborlar ichida bo‘lgan
tavar-moddiy boyliklari zarar ko‘rgan.

Ushbu yong‘in va portlashdagi dolzarb muammo, omborxonada
yonuvchan mahsulotlarning haddan ziyod ko‘pligi hamda tavar-moddiy
boyliklarning noto‘g'ri tartibda saglanishi.

Ko'rilgan tezkor harakatlar natijasida, 3 va 4-sonli omborxonalar gisman,
2-sonli omborxona esa yong‘in va portlashdan to‘liq saglab qgolingan.

Yong‘in va portlashdan eng ko‘p zararlangan 1-sonli
omborxonaning ko‘rinishi.

Yong‘in va portlashdan zararlangan omborxonalarning
umumiy ko‘rinishi
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2024 vyilning 10 sentabr kunida Toshkent viloyati, Zangiota tumani,
“‘Qurilish” MFY, Erkin ko‘chasida joylashgan “W-TECH TEKMAN” MCHJga
garashli korxonada yong‘in sodir bo‘lgan. Jangavor bo‘linmalar tomonidan
ko‘rilgan chora va tezkor harakatlar natijasida yong‘in to‘liq bartaraf etilgan.

Yong'‘in natijasida korxona hududida mavjud bo‘lgan 3 gavatli ma’muriy
bino, 3 ta ishlab chigarish binolari va omborxona yonib zararlangan.

Ushbu yong‘inning yuzaga kelishidagi dolzarb muammo, korxonada
yonuvchan modda-material va mahsulotlarning ko'pligi hamda ularning
tartibsiz holda saglanganligi, shuningdek, hududda suv zahirasining yo‘qligi,
ish jarayonida yong‘in xavfsizligi qoidalariga rioya gilinmaganligi.

Tezkor harakatlar natijasida, MCHJlarga qarashli binolarning jami
7 000 kv.m maydoni yong‘indan saglab golingan.

Yong‘in sodir bo‘lgan korxonaning ichki tomonidan ko‘rinishi.

Yong‘in sodir bo‘lgan korxonaning yuqgoridan umumiy ko‘rinishi
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2024 vyilning 30 sentabr kunida Toshkent viloyati, Qibray tumani, Salar
go‘rg‘oni, Universitet ko‘chasi, 2-uyda joylashgan Toshkent davlat agrar
universiteti va O‘rmon xo‘jaligi agentligi binolarida yong‘in sodir bo‘lgan.
Jangavor bo‘linmalar tomonidan ko‘rilgan chora va tezkor harakatlar natijasida
yong‘in to‘liq bartaraf etilgan.

Yong'in natijasida Universitetning 2 ta o‘quv binosi tom va fasad gismi
hamda O‘rmon xo'jaligi agentligi binosining tom gismlari yonib zararlangan.

Ushbu yong‘indagi dolzarb muammo, binolarning fasad gismiga tez
yonuvchan materiallar qoplanganligi va yong‘in xavfsizligi qoidalariga gat’iy
rioya gilinmaganligi.

Yong'in qutgaruv bo‘linmalarining tezkor harakatlar natijasida, O‘rmon
xo‘jaligi agentligiga garashli 5 gavatli binoning ichki gismi hamda 2 gavatli
ma’ruza va ko‘rgazmalar zali yong‘indan saglab qolingan.

Yong‘indan zararlangan binoning yaqindan ko‘rinishi.

Yong‘in sodir bo‘lgan binolarning yuqgoridan ko‘rinishi
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C.M. Ixypaes, Y3bekncton Pecnybnunkacu ®BB ®BeaEX UTU Gowwnusm
T.(b.¢h.a. (PhD), npodeccop
P.M. AmaxaHoe, Xopa3am Bunosatn ®Bb XaeT haonusatn xaBspcmsnurm ykys
MapKasu YKUTyBUYMCH
NMUTUN-UOH BATAPEANAPHUHI EHFUH XAB®U

BA XAB®JIAPHU BOLWKAPULL BYUUYA AMATIUA KAOAMIIAP

AHHOMauyusn: Makonada by2yHau KyHOa me3 pugoxrnaHub bopaémeaH
g8a OyHEHUH2 pusoxrnaHaaH Mamnakamnapuda mobopa Kyn mukdopda uwiriab
YukapunaémeaH acocaH rnumuu-uoH bamapesinu anekmpomobursiniap ea
anekmp aemobycnapHuHe ag3annuknapu 6unaH bupza ywby mpaHcriopm
gocumanapu 6unaH 60ffIuK EHFUH XaeUHUHe 8yXydea KefleaHnuau ea
ynapHu bapmapagh smuwHuHe xaecghcus ea camapadop ycyrnnapuHu uwinab
qyukuw, MaexyonapuHu maKkomuniawmupuw ea xopuu smuw byuuda
Xyriocanap KesimupursiaaH.

Kanum cy3nap: numud-uoH 6amapes, numudl-uoH s4edkanap, 371eKmp
asmobyc, anekmpomMmoburi, Kucka mymauwlys, mepMuK mearnauwlys, EHFUH.

AHHOmMauyusn: B cmambe pacmompeHbl Hapsidy ¢ npeumyuwiecmseamu
anekmpomoburied u anekmpobycos C SIUMUU-UOHHBIMU aKKyMyrisimopamu,
Komopble Ce200HS cmpeMumersibHO pal3guearomcs U rpou3eodsimcesi 80 ece
bonbwem Kosudecmee 8 pa3eumbIX cmpaHax Mupa, cesidaHHasi ¢ amumu
mpaHcrnopmHbIMU cpedcmeamu roxxapoornacHoOCMb, a makxe aghchekmugHbie
MemoObl UX yCcmpaHeHUSs, yCOBEPLEHCMB08aAHUE CyWEeCcm8yuux U rno ux
8HEOPEHUIO.

Knrodeesnle cnoea: numul-uoHHble bamapeu, numuu-UoHHbIe S4elKU,
a51IeKmpobyc, areKmpomMobursib, KOPOMKoe 3aMbiKaHue, merisiogol pa32oH,
roxap.

Annotation: The article examines, along with the advantages of electric

vehicles and electric buses with lithium-ion batteries, which are rapidly
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developing and produced in ever greater quantities in developed countries, the
fire hazard associated with these vehicles, as well as effective methods for their
elimination, improvement of existing ones and their implementation.

Keywords: lithium-ion batteries, lithium-ion cells, electric bus, electric
car, short circuit, thermal runaway, fire.

CyHr nunnapga YsbekucroHaa »amoaT TPaHCropTW XuaMaTnapuHm
AXWunnaLl, xamoaT TPaHCMOPTUHMHI MapLlpyT TapMOfUHU KEeHranTupull Ba
xapakatnaHyB4YM MapKMHM 3aMOHaBMMA 3JKOSMOMMK TO3a asBTobycnap, wy
XymMnagaH anekTp aBstobycnap 6unaH sHrunaw 6ynmMya KeHr Kynamnu vuwnap
amanra owwvpungn [1]. Xo3suprn kyHga TowkeHToa 160 gaH opTUK 9nNekTp
aBToOYyC (Yutong, Xuton) xusmat kypcatnb kenmokga sa 2025 nunra kagap
aBTOMapKHU 673 goHara KynantTupunuLwin pexxanawTupusiraH.

OneKkTp aBToOycnapHu KyBBaTMnaHTMpaguraH acocum TexHosnorusa 6y
NNTUR-MOH BaTaped xmMcobnaHub, yrap 3KOMOMMK XuxaTtoaH aHvya Kynaw
Bynca-ga, wy 6unaH 6upra ynap TpaHCnopT cekTopuaa AHM EHFUH XaBUHN

Xam KeJ'ITVIpM6 YMKapmMokKaa.

1 - pacm. Typnu mapkagaruv aneKkTp aBToobycnap nymaarm
GaTapesnapHUHr XXounawyBu

Ctatnctuka mabnymoTnapura Kypa, ayHéaa 250 MuHraaH opTuK anekTp
aBTOoOycnap xuamar kypcatmb kenmokga, 2010 nmngaH 2024 WMNHWHT sSHBap

onuvra kagap 6ynytnm 6yrnapHu nopTtnawnapu 6unan 6ofnuk 27 Ta EHmwnap,
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13 Ta €HfUH rapaxnappga, 7 Tacu 3apag Kunvw namtuga Ba 8 Ta xonatga
Kenub YnkkaH eéHFnHNap bowka asTobycnapra yTuwmn dunaH Kysatunaw.

OnekTp aBTOByCnapHM EHUWNAPUHUHI TaxMuHaH 27% 3apsgnawd
AaBpura Ba YnapHW akkymynsatopugarn E€HUWNapHWHE yvygaH 6up kucmmn
aBTOTypaproxga TypraH namTtura TyFpu kKenagu, Oy KynuHya 6Gup HeyTa
TpaHCNOpPT BOCUTANapUHUHI Ba Kammuga 6utta OUHOHMHI 3apapnaHuwimra
onunb kenraH [2].

ABTOMOOUANAPHN  JNIMTUR-UOH  aKKYMYISTOPU moAaynnap Ba

AYekanapgaH Tallkun TonraH akkymynarop 6nokungaH nbopart (pacm.1).

2-pacM. dNeKTp TPaHCNOPT BOCUTANMAPUHUHT JIMTUMN-UOH
AKKYyMYnATOPIapUHN KYPUHULLN

FOKopwu xapopart, KyynaHuw YyerapanapugaH owmb KeTuLl, Ha3opaTus Ba
xagdaH Tawkapu 3apagnall, MexXaHuK  WUKacTNaHuW €KUM XKUCMOHUMN
Tabcupuga 6ynraH akkymynaTopnap, A4erkanapHu MYKM Kucka TyTallysra
onnb Kenuvwun MyMmKuH, Oy aca "TepMuK Te3nawyB" 3(PdeKkTHN KenTupmb
ymKkapaau.

“Tepmuk Tesnawys” nantnga 6atapes opTUK4a UCCUKIMK XOCUIT KNMnuo,
ayerkanap ndmaa KUMEBUn peakumara onmb kenagw, Oy aca EHFMHra, yrnepoa
okcman Ba 6Oowka 3axapnuM rasnapHu Tawkapura uukMwura Ba 6ab3u

xonnapga noptnawnapra onunb kenaaum [3].
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byHoan baTtapesnap aHod Ba KaToaHW y3 ndura onagu (pacm. 3). Ynap
NoSIMMEPNU FOBaAKNN cenapaTtop bunaH axpaTtunraH. AHogaa KynuHya rpadput
nwnatunagu, kartogoa aon mogda cudpatmga nutuin moHnapu 6unax
NMHTEerpaumsnaHraH yTuw MeTtann okcugnapwu uwnangn. 3neKTpoKUMEBUN
a4yenka anekTponut bunaH Tynaupunagn. Nwnab udukapyBuYM TOMOHWMAAH
aactnabku 3apsanaw naMtmga aHogda xumost katnamu xocun oynagu. Y
napyanaHraH anekTponutaaH mbopat Oynnb, anekTpoasiapHU 3NeKTPonuT
BunaH anoka kunuwaaH xumosa kunagu. JINTUN akkyMynaTOPNapUHUHE KEHT
TapkanraH noptnaw cababu 0y anekTpoKMMEBUIN sYerkagarn KMcka TyTallyB

HaTwxacuaa neb xmcobnaHagw.

3-pacm. Jlutun-UOH GaTapes KypMIIMaCUHUHT KYPUHULLM (S4ernKana)

Kucka TyTawyB akkyMynaTOPHM Ku3uUliWra, aHogdaru MOH-YTKasyBuM
KaTnamHUHr napyananuwura (70-90°C ga), NMUTUAHKHT anekTponuTtnap bunax
peakuusicmra Ba y4yB4YM YrrneBOAOPOANAPHUMHI YMKapunuwunra onnb kenagw.
180-200°Cya kuauraHga, katog maTepuanu LUMChponopuMOH (OucMmyTaums)
peakuusira Knpuwaam, iHn 6up anemMeHT OKCUAI0BYM Ba KanTapyBum cudatuaa
Xam vwnawHn éownanan, yHoaH KemmH kucnopog axpanmb yvkagun. WyHaaH
CYHT y3-y3ngaH €HuL Ba XapopaTHUHI Te3 ycuwn 6owwnaHagn. KenvHuanuk,

rpadouT anekTponuT GunaH ysapo Tabcup kuna oownanam Ba 660 °C rava
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Kn3nranga antoMUHUANK TOK Kabyn KUnyBYM KUCMU 3pULLIHM Bownangn. byHaan
lapouToa aHbaHaBui, WY XyMagaH WYKM €HYB ABuratennapum  ydyH
MyJSDKannaHraH €HFUH yyupuwl TU3UMAapu Ba ycynnapu, €HfUH XaB(uHK
camapanu pasuwga onguHu onmangv Ba €HFMHHM Tesaa GapTtapad kunma
onmvavau [4].

byHoaH Tawkapu, NUTUA-UOH A4venkanapga @Top Maexyd 6ynud, y
3axapnv bupukmanap Ba Bogopoa dtopua Kabu nopTnoBYM rasnapHu XOCurl
KANULIKX Ba TallKapura Ynkapuwin MyMKUH.

Yer oannuk onuvmnap, wvwnab® Jukapysumnap Ba  aBToObyC
onepaTopnapuvHUHI TaBCUSINapUHW ypraHuw opkanu anekTp asTtobycnapaa
E€HFUH XaBguHM 6Gowkapuw 6Gynnda GMp kKaH4ya amanuéTnapHu anoxupa
Tabkuanab yTuw MyMKUH:

1. 3apsgnaw. ABTOOGYyCcnapHuM TyHOa 3apsgga  Konampuw  E€HFUH
XaB(OUHU owmnpagn, 4YyHKM OaTapesdaHWHr KUYMK KOMMOHEHTapW KaTtTa
MUKOOp4A 3Heprus Tynnanan Ba caknangn. XaBhHM MUHMMAanNawTUpuULL
ydyH aBTobyCc onepatopnapu donganaHiw  naimtumga  3apagnaid
CTaHUuANapuHn OoUMMA paBuga Ky3aTnb Gopuwl Ba TYNuK 3apsgnaHraH
aBTOByCcnapHuHr  3apsgnawl  ctaHuusnapugaH  gapxos  y3vnuwuHu
TabMUHNALL YopanapvH1 KypuLiiapu Kepak.

2. Caknaw. Onektp aBTobycnapHu caknaw >xoumnapu Ba
aBTOTypaproxnap ydyH xaBdnapHu Kywmmya 6axonaw xam 3apyp. by y3
navra, 6olwika TpaHCNOPT  BOCUTanapra Ba €HyBYaH Martepuannapra
AKUHNUKHKM Baxonawl, LWYyHUHrOeK, wunoxu 6opunya macodaHu OoLMpuLL
3apypartu Knpagw.

ABTOMOOUNHUHI Kyn coatnuk aonuatu HaTuxkacuga GaTtapesiHuHr
Aactnabky WukacTnaHvwmaaH KenmnH “TepMuk Tesnawys” omunn 6ab3aH
B6MpO3 BakTOaH KEWWH to3ara Kenuwm MyMKUHAUrn cababnu, aBToTypaproxaa
Ba Keyacu caknaw nantmga €EHFMH xaBdu nango 6ynuwm  MyMKUH.

LLly cababnu, xap kaHaan xasnapHu 6apTapac aTvW Ba ynap nango 6ynuin
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GunaHoK TabCUpMHM OMWATUW y4yH aBTobycnap opacugarn xasdcu3
MacodaHu TabMuHNAab, ynapHu aBToTypaproxaa Ba caksiall XXonnapu SOMMnm
paBuga Ky3atmnb 6opuil kepak.

YTkasunraH TagkukoT HaTuxkanapura Kypa, ouuK xxomnnapga ypta cuHd
aBTOOyCcnapu opacugarn €HfuHra kapwum macoga — xasdnivn -2,0 m,
Makcuman pyxcat aTunaguraH - 4,0 m Ba xaBpcus - 7,0 MeTPHM TaLLKumn aTagu
[5]. Ywby wmacodanap xaBgpcus macodhanap cudatmga, astobycnap
oppacuga, bupuvHum HasbaTha, ouvMK Kounapugarn 3apsgnaw ctaHuyuanap
YUYH MWNaTULWL MYMKUH (4-pacm).

3. “TepMuK TesnawyB” Ba EHAWNapHU OOCTUpPULL. JNeKTp
aBTOOyCcnapn €Hub keTraHga aHbaHaBuUA EHFUH YYnpuw Tu3MMnapu Ba
ycynnapum camapacus éynraHnurmn cababnn, Dafo Vehicle Fire Protection n
RISE (lWUeBeuns wniMun-TagkuMkoT WHCTUTYTU) KOMMaHWANapu CUHOB Ba
TagKMkKoTnapra acocnaHnb, TpaHCnopT BoCUTanapHu, TEpMUK TesnallyBHMN Ba
EHMLLHM OOCTUPULLNHM TabMUHNAWANIAH, HyKTanumin CoByTULL YCKyHacu bunaH
Gupra, 9pTa oOroxnaHTMpuw TU3UMKM  OuNaH KUXO3MawHW  Taknud
knnmokganap. byHoam TMsnMm €HFMHHM TYNUK 6apTapad aTa onimaca, fekuH
Te3Kop 4Yopanap Kypuwira, wy >XymnagaH €HfFMHHUHT 6olwka aBToOycnapra
yTuimMra uyn KyMmacsrivk Ba ynapHu y3 BakTMaa 3Bakyauus Kunuwra MMKOH
bepaan.

4-pacm. Y36€eKUCTOH Pecnybnukacn ®BB ®BBaEX UTU TomoHnpaaH
Taknud 3TUNaéTraH akkymynsaTop 6atapesiCUMHUHI XapopaTt KyTapunuium
XXOMUNMapUHU HYKTarm aHMKMaw Ba COBYTULU YCKYHACUHUHT Yn3mMacu

(1-Ha3opat ycKkyHacu, 2 — aBTOMATUK YriieKUcnoTanm yT y4mpruy,
3 - xapopaTHU aHUKNOBYKM xabapnarny, 4 - yT y4mpuil BOCUTACKMHN HyKTara
eTka3nb bepyBuM KyBupnap)
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«Yutong» anekTp aBTobycnapugarn 6atapeanap aBTOOYC KOPMYCUHWHI
opKa MacTKM KMcMuaa >xovnawuraH 0ynud, ynap nactkm Kucmmuga €km tomuaa
XoumnawraH akkymynsatopnm 0Oowka TpaHCnopT BocuTanapura HucbataH
«TEPMUK TesnallyB»HM Ba E€HULI OMUSIApU MaBXyLnuUrMHM Busyan Ky3atub
BOPULLHK, LWYHUHIOEK TE3KOPNUK OmnaH 6aptapad 3T YopanapuHn KypuLra
NMKOHMHUK Bepau.

Pecnybnuka aBToTypaproxsjiapu Lapoutnga UKKuiamym tabcupra ara
BynraH yrnekucnotanu yT yuyuprnynap épgamuga 6bartapesnapHu nokarn
COBYTULL Ba EHULLNHN BOCTUPULL MYMKUH. YT YYMPULL BOCUTACUHN TYFPUAAH-
TYFpU aBTOBYCHMHI akkyMyndatop OynuvHmacura etkasnd 6epuwiHn aBasura
yrnekucnoTanu yT yuyuprnynap KusaétraH Ba EHuwra Mows to3anapHu
COBYTUO, éHuwra onmb kenaguraH xapopaTHU nacantupub, éHnw 3oHacuga

KMCNopOoaHW 3apapcusnanTmpagm [6].

5-pacm. O4uK xxounapaarv 3apsgnaiwl ctaHumsanapuaarm asrtooycnap
opacuaaru xasdcus macodhanap Ba OY-20 yT yumpruunapHu
Xounawysu

KyHoanuk xaétmmmsga nutumn-uoH OartapesnapHuHr Tobopa opTtub
GopuM BU3HMHI AWal MYXUTUMUIHUHT EHFUHIA XaBgnv XYCYCUSITNapUHK
y3raptupmokaa. Ly myHocabaTt OunaH aBTOTypaproxnap Ba rapaxnapga
€HFMH xaBun opTraHura >aBobaH kynnab Mamnakatnapga XaBgCU3NUK

CTaHpapTnapu aHrmiiaHMokaa.
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MacanaH, NFPA 13 - 2022 “CnpuHknep TuU3MMIapuHu YypHaTUw”
cTaHgapTura yaraptypuwnap Kaputunub, HaTuxkaga asToTypaproxnap
MHLWIOOTNapM Y4yH TaBCUA 3TuUNraH xaeg TacHupum opgamn 1-4m  xaBdd
rypyxuaaH 2-4m xasg rypyxura owmpunau.

Hatwkaga, 6Gutta nypkarmyHUHI CyFOpuLl UHTEHCUBNUrn Gup kBagpar
byt yyyH pakmkaga 0,15 rannoHgaH, kBagpart yT Yy4YyH [Jakukaga
0,2 rannoHra ysrapan. SHaunukga NFPA 13 - 2022 [7] ra myBoduk Bapya
aBTOTypaproxnap Ba rapaxrnapga CrhpuHKIep TU3UMITapUHU YPHATULLHU
Tanab kunagu. Ywoy TaxpupgaH onguH o4vK aBToTypaproxiapga crnpuHknep
TU3MMIapu ypHatunuwmn Tanab aTunmaraH.

Xynocanap:

OneKkTp asTobycnapuga €HFUHMaPHWHT OSIAMHM ONnuLl, nopTrawnap Ba
to3ara Kenuwu MyMKMH OynraH €HfuHnapra y3 BakTuaa aBob Gepull yyyH
Kynvaarm Yoparnap KypuLl TaBcus aTunagu:

1. Tynuk 3apsignaHraH aBtTobycnapHu 3apsgsawl ctaHumanapuaaH 3yanvk
GunaH y3nb kynmw ©OunaH ynapgaH ovganaHvw naMTuga  3apsgnaid
CTaHUMsANapuHn oumMun pasmwga Kysatmd 6opuu;

2. 3amoHaBUI Ky3aTyB BocuTanapu épaamuaa xyayanapHu TynvK kampab
onraH xornga asTOTypaproxfnap Ba caknawl >XOWNnapwuHu AOUMUA MOHUTOPUHT
KUNnLL;

3. 3apsgnaw ctaHumsanapvaa asTobycnap opacmgary makcumarn pyxcat
eTunraH, aMmmo kammaa 4 MmeTp kam 6ynmaraH xaBpcus macodaHn TabMUHIALL;

4. AsToTypaproxnap xyayavaa (paguvycu kammga 15 metp) noteHuuwan
E€HFNH xaBdun 6ynraH aBToBYyCnapHn Kyunpuw Ba 48 coaT gaBoMmaa KapaHTUH
KUNULL YYYH XaBdOCU3IMNK 30HaNapUHN TaLLKUIT 3TULL;

5. 3apsagnalu ctaHumsanapu ydactkanapuHun xap 4 sapsianoByn ydyH outTa
OY-20 Tunugarn yrnekucnoTanu yT yuamprudnapu bunan xxmxosnatl, WyHUHraeK
Typaproxgary XOAMMIapHW Ba XavgoBuvnapHu ywoy yT yuvprudnap 6unaH
nwnawra, xamga waxcu xasqpCusnukHU TabMUHITAHIaH Xoraa €HFUH YYmpuLL
BOCUTACUHU TYFpuaaH-TYFPy aBTOBYCHN akkyMyndaTop Oynumura eTkasmb Gepuiu

KYHUKManapu ypratui.
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YAK 502: 691.07
N.N.Cudoukos, TOLWKEHT apxXUTEKTYpa KypuUnnw yHUBEPCUTETH
“Kypunuw Ba atpo Myxut myxaHgucnurin” kagpegpacu
npodyeccop B.B.6., T.¢p.4. (DSc)
3AMOHABUWI BUHO BA MHLLOOTNAPOA NAPOO3NALL MAKCAOUOA
KYNNAHUNAOUIAH MOJIUMEP KYPUNULL MATEPUATIIAPU BA
BYIOMITAPUHUHI 3AXAPJTUITUK KYPCATKUYNAPU

AHHOMauyusn. Makonada 3amoHasul 6UHO 8a uHWoomnap Kypunuwuda
napdosnaw MaKkcaduda KeHe KynnaHumnaodueaH ronuMep  Kypuniuw
MamepuarnnapuHuHe EHy84YaHIIUK Kypcamkudnapu xamda EHuw Hamuxxacuda
axpanub 4ukalOueaH 3axapsu Maxcyriomrap MUkKkoopu, yrnapHUH2 UHCOH
opeaHu3muza mabcup dapaxkanapu byldudya Mmabilymomap Kesimupursi2aH.

Kanum cy3nap: éHuw, anaH2anaHuw, 3axapriusiuk, Kucriopoosnu
UHOeKc, éHys4u Maxcyriomrnap.

AHHOmauyusi. B cmambe npusedeHbl ceedeHuUss O rloka3amerssix
gocriiaMeHsseMocmu nMoJsIUMEPHbIX CMpoumesibHbIX Mamepuaros, WUPOKO
NMPUMeHsieMbIX C Uesiblo omOoesiku rpu cmpoumersibCmee CO8PeMEHHbIX
30aHuUl U COOpyYXeHul, a makxe O Kosiudecmee MmOKCUYHbIX MpoOyKmos,
8bI0esIAIWUXCS 8 pe3yribmame 20peHUs, U yposHe ux eo30elcmeusi Ha
op2aHuU3M Yersiogeka.

Knroyeeble cnoea: 2opeHue, eocriaMeHIeMoCmb, MOKCUYHOCMb,
KUCOPOOHbIU UHOEKC, rnpodyKmbl 20pPEHUE.

Abstract. The article provides information on the flammability indicators
of polymer construction materials widely used for the purpose of finishing in the
construction of modern buildings and structures, as well as the amount of toxic
products released as a result of combustion, and their level of impact on the
human body.

Key words: combustion, flammability, toxicity, oxygen index,

combustible products.
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Kupuw. Xo3uprun KyHga 3amoHaBuii GUHO Ba MHLLIOOTNAP Kypunvwuaa
KynnaHunaguraH oOpraHuvK maTtepuannap XycycaH €fod Ba y acocugaru
MaTepuaniapHn TaHKUCIUIK, TaHHAPXUHWHE KOKOPWUITAMKA, SKCMOPT acocuaa
Knpnb kenuwn cababnu ywby matepuannapHu YpHUHU 60CyBYM Maxansnivm
XoMallénap acocugary nonuMmep  MartepuannapugaH  onganaHul
KeHranmokaga. KOpTuMmuaga axonv COHWHWHE opTuln BunaH Typap oW Ba
MYXUM UL xXonra 6ynraH Tanab optnd 6opmokaa, Oy aca y3 Baktmaa aHrn GuHo
Ba WHWOOTMapHM 6apno aTuw Ba Yynapga KynnaHvnaguraH oOpraHuk
MaTepuannapra HucbataH TaHHapXM ap30H Ba HOKOPU (UMK MEXaHUK
Xoccanapra ara 6ynraH nonuMmep matepuansapuHu UWnaTUINWNHKY Takaso
aTMoOKaa. bupok ywby nonumep matepuannapuHuUHI Kopuaa KenTupunraH
mkobun TomoHnapn 6unaH Oup katopaa canbuin xoccanapu xam MaBXy[,
xmcobnaHagw.

EHFMHNAp cTaTucTUKacu wWyHU Kypcataauku, daskynonna xonartnap
XaBcnanurn xoanmmapu TOMOHUAAH TYFpU TallKU 3TUraH npodunakTuka
nMwnapu Hatmwkacuga €HfFMHnap CoHUM Kamammb 6opmokga 6UpOK EHFUH
HaTwxacugarn Tanodarnap coHn GopraH capu opTMOKAA. JHI aYnMHapPUCK
y3ura XOC EHFUHMAp HaTwxacuga Typnv xungaru rasnap axpanut ynkuwm
HaTWXXacuga MHCOHMAap, XanBOHOT oflaMu Ba aTpod MyxuTra y3 canbun
TabCUPUHWN KypcaTMoKaa.

Xosupga Kypunuw 6o3opnapuga yYeT gasnatnapgadH kentupunagurat
Ba pecnybnvkammnaga mwnab udnkapunaguraH okopu cudaTtnm Ba YMPONu
AnsanHra ara 6ynraH Kypunuw matepuannapu 6unaH 6up kKatopaa EHfFUH
xaBcmanurn Komaganapura kaBob 6GepmamguraH €HyBYaH Ba  EHULL
HaTWXXacuga HKopU 3axapfiv rasnap axpaTtud udmkapull Xycycudatura ara
OynraH Kypuynuw mMaTepuannapuHUHI Xam MaeXyanurn OGapyaHu yuwoby
xonartra xugann myHocabatga 6ynuwra Yopnanan. Cababu axonu ypracuga
€KN Xycycun Kypunuw obbekTnapuga Tapkubuga Tes €HyBYaH nonumep

MaTepuannapugaH TanépnaHraH Kypunuiw matepuannapugad donganaHui
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xonatnapu ydpab typmbaun. Ywby matepmnannap Te3 éHyByaH 6ynud konvan
Banku ynap €HraHga y3vaaH 3axapnu rasfiapHu axpaTtud umkapuim yHaarum
WHCOHSIap COFNUFN YYYH adH4Ynu okmbatnapra onnb kenagun. Xyaou wyHaan
MaTepuannap acocuga KypunraH Xycuih gam onvl mMackaHnapu Ba 6oluka
Typgarn axonu Kyn nuFnnaguraH mackaHnapga €HfuMH JmkraHga Hadpakat
KatTa mukgopaarn MKTMcoaum 3apap 6ankm 103nad MHCOHMAPHUHE XarokK
oynmwura cabab Oynagun. byHra ywby OuHonapga xaBdCU3MMK
Macananapura xugann 9bTubop 6Gepunmacnury, Kypunuw Ba 6e3ak
nwnapunaa éHfFMH xaBscmsnurm konganapu Tanabnapura kasob 6epmanauran
Kypunuw maTtepuannapuaH, XXymnagaH Te3 €HyBYaH Ba EHULLM HaTUXacuxka
lOKOPU MUKOOPAA 3axapnn mogaanap YMkapys4ym nonumep matepuannapgaH
KEeHr doonganaHunraHnurn xucobnaHaaw.

Monumep MaTepuannapuHUHE  Kypunuwga KeHr  KynnaHUuwmHN
JYerapanavguraH >Xuaoum  Kamuyusimrn  ynapHuHr  xapopatgaH KeHramuil
KOS PUUMEHTUHNHT FOKOPUITUTU, FOKOPWU EHFUH XaBgM Ba EHULL HaTwKacuga
axparnyByuM MaxcCynoTnapHUHI  3axapnunurn  xucobnaHagu. EHFuHnap
TaxfMnu WyHN KypcaTaankn, EHFUH LWapouTuaa xanok éynraH MHCOHMAPHUHI
katTa mukgopu (70%) kynnb amac 6ankm éHyBUYM MaxcynoTtnapgaH axpanuo
YMKYBYMN 3axapnu rasnapgaH xanok oynaaw.

Acocumn KUCM. Mabnymkum E€HFUH LapounTtuaa nonumep
MaTepuannapuHuHr  xapopatu 6upgaHura Y3 y3ugaH — anaHranaHuw
XapopaTtura eTMmangu, 6ankm acta CeKMH xaBogaru Kucnopon Mmaexyanuruga
optMb6 6Gopagu. lNMonumep MaTepuannapuHUHE EHULWN YNAPHUHT KUMEBUM
Tapkubura, TyNnaMpyBUYUNaApHUHE TYpU Ba MUKOopura, Tysunuwura, Tapkmbra
KApyBUM OOLLUKA KOMMOHEHTNapra xamga Ku3auvpuwl xapopatura 60fnuK
6ynagn. KynrmHa nonumep matepuannap HucbataH wkopu 6ynmaraH
XapopaTga avpumnapu  ogaMu  Xapopatga  xam  nonmepusaums Ba
NONUKOHAEHCAUMSA  XapaéHuaa  KaTHawaguraH  nonumepnaHMamngurat

MOHOMep Ba OollKa Konauk Typaarn Mypakkab Gupukmanap KOMMNEKCUMHU

35



Tabumin myxutra Ynkapagu, 6y aca ywby 6uHO Ba MHLWOOTNapAarn MHCOHMap
Xa€Tn EKN COFnUFnra XxXngann canbum tTabeup Kypcataau.

Kapbamud kKampoHu acocudacu Mamepuannap. Kapbammonm
nonuvepnap kapbamng (MoveBMHA) Ba dpopmangerMgHu OpraHuK CUHTE3
kmnnbé onuHagn. Kapbamug nonumepu acocuga  E€foM  Ba  KOFO3
mMatepuannapHu OupuKTUMpUW YyYyH enumMnap, MacTtukanap, nacrtanap,
Kopuwmanap Ba 6GeToHnap TamépnaHaau. Erou Tonanu nnuTtanap, érod
nanpaxanu nnutanap, enuMraHraH KOHCTpyKuuanap onuwaa 6ofnoByn
cupatnga nwnatunagn. Kapbamug cmonacu tapkmbura ras xocun Kunysum
KOMMNOHEHTNap KMputunmb s4enkanu nnacTuknap, Kynkatnamnum Ba Tonanu
nracTuknap TauéprnaHagu. Ynap acocuga TanépnaHraH martepuannapga
dopmanbaernga MMKOoOpPW pyxcart aTunraH Mmebvepgat 2,5...3,0 6apobapra kyn
xmcobnaHagw.

®eHongpopmansoeaud KampoHu acocuodazu Mamepuarsnap.
deHondopmangerng nonuMmepnapn €fod, maTto, KOFO3, LuuMwa Ba MuUHepan
Tonanap 6unaH sxwuK énuuwraHu yydyH yuwly maTtepuannap KykKyHUM Ba
Tyngupruynapm acocumga KOMMNO3ULMOH MNpecc martepuannap Ba MCCUKMINK
N30NAUMACU MaxcynoTnapu TanépriaHagn. Ynap érod-nanpaxanv nnutanap,
KOFO3 KaTnamanu nnacTtuknap, wuwannactuknap, MMHepan naxra spum 6ukp
nnuTanapw, cyera uYngamnu daHepa Ba onanybkanap, enumnap, 6akenut
noknapn xamga nonuMmep MacTukanap, kopuwmanap Ba 6GeToHnap
Tanépnawpa 6ofnoBun cuatvga uvwnatunagn.  Kattnk  pesonnu
nonMMmepnap acocuga Mpecc-KykyHnap Ba daonut, ynap 3amuvHuga aca
KyBypnap, nuctnap, nnutkanap, anekTpotexHuka dytomnapu onvHagun. Ywoby
nonuMmepnap acocmga TavepnaHraH maTtepuannap XoHa XaBo MyXuTura
deHosn Ba popmanbaerng Ymkapaaun. Typap »Xon GUMHONAPUHUHT EFOY KUNNKN
nnutanap (OCIT) acocnpgarm mebennap Ba Kypunuw KOHCTpyKuMsanapuaa
dopmanbaerng MUKgopu pyxcat aTunraH mukgopaaH 5...10 mapotaba opTuk
bynagun. XycycaH nmrma yuT acocuza TanepnaHraH yunapga pyxcat aTunraH

MebepAaH IKOPU KypcaTKuy Kang aTunagu.
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3nokcud KampoHu acocudaau mamepuasnap. ANoKCUann nonvmepnap
ANUXJTIOPrMAPUH acocuaa OpraHuMK CUHTEe3 HaTtwxkacuga onuHagun. Opatna
3NOKCUA, CMONAacK Xurap paHrnu KoBYLLOK xonga 6ynagun. 3nokcua cmonacu
arpeccus Myxutriapra vymgamnm, y acocmgarm KOMMoO3WUWOH MaTepuannap
IOKOPM MyCTaxKkaMmukka aragup. Jnokcug nonmMmepun acocuga nacranap,
MacTukanap, kKopuwmarnap, 6etoHnap Tané€pnaHagu. JroKcug enumnapu
bunaH meTann, Kkepamuka, €fod, wuwa, 6eToH Ba 6owka martepuannap
enMMNaHnWLInM - MyMKWH.  3Onokcua nonmMMmepu  acocugarm  KOMMoO3uLMOH
maTtepuannap uccukka 6apagownunurn 100-150°C. Bollka Typaarv kapbamu,
deHon, dypaH Ba nonnypeTaH KaTpoHSap CUHrapu, 9NoKcua KaTtpoHnapu xam
dopmangerng, gudytundtanaT Ba 6owka y4yBUM 3axapnu mogaanapHu y3
naura onagw.

MonusuHunxnopud. EHysBuannurn KW kypcaTknum 6ynnya  17,3%.
[MonuBMHUXNOpUA acocuagarn foBaK acocnu JfUHOMMyM (nvHoriopa), TyK
acocmparm fMHOAMYM Ba nMonnap YYyH MyrpKannaHraH nnutka Kabwu
MaTtepuansapHu TEepMUK OKCMOMaHuW OecTpyKkuuscugarn ras  Lakminm
Maxcynotnapu Oynnda TekwwupyBnap yTkasunraH. by martepmannapgaru
ooLunaHfy TepMUK axpanui 228-232°C xapopaT opanufuaa coaup bynaaw.
XapopaTt TabCcupu ocTuga TeKWwupunaeTtraH maTepuanjaH MyxuT Xasocura
KaTTUK, CYIOK Ba ras Typuaarn Maxcynotnap axpanub unkgw.

[MonuBuMHUNXOpUA  acocupgarn  MaTtepuannapHuHr  acocurM  ras
LaKknuaarn axpanyByuM MaxcynoTrapu XSiopav BOOOPO4, Yriepos OKucK
xucobnaHunagu. bynap numga aHr 3axapnucu xnopnun sogopod 6ynub, ras
laknuaarm — axpanyBum  MaxcCynoTrapHUHI  MWUKOOPW,  KynnaHunagurad
TYNANPYBYN TYpU, MUKOOPWU XaMaa KONAMK XaBOHMHI KMMMAaT KO3IPULMEHTHU
Hucbatura 6ofnnkK. WHCOH y4yyH xaBdnu OynraH xnopnm BoOopoa
KOHLUEHTpaumsacu EHFMHHM Bolunanfy gaspuaa xocun éynagu.

MMonuamuneH ea nonunponuseHd. ExysuaHnurn KN kypcaTkuumn 6ynmnya

17,4%. 150-250°C  xapopatma  kusguvpunraHga — kucriota,  adwup,
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YerapanaHmaraH yrnesogopoanap, kapboHun dbupukmanapu (popmansgerua,
auetanbgervg), yrnepog OKUMCM  kabu  kucnota  TapkMbnu - yyyBum
MaxCynoTNnapHWHr Mypakkab apanawmanapyn axpannbd udukagun. TepMmuk
axpanuw Maxcyrnotnapu kKysgaH éw 4ukapub, OypyH Ba tokopu Hadpac
nynnapw, Hadgac onvw Taptmbugarn 6ysamnuw kabw 4ykyp 3axapnaHuira
onnb kenaawu.

Monucmupon. EHysuyaHnurn KW kypcatkmun 6yimnya 17,8%. YHUHT
3axapnunuk gapaxacu acocaH €Hub apuw xapaéumga daon axpanub
YMKYBYM MoOnMMepnawTnpunMaraH MOHOMEpP-CTUPOST OpKanu aHuKnaHunagu.
MonucTtuponHm 260°C xapopartaa kusgvpunraHaa nonvctuponaaru nonuvep
MOJSIEKyNnnanapuHUHr - axpanuwm kKy3atunagu. [lonuctponga OyTyHnan
axpanuw  300-400°C xapopatoa amanra owaau. [leHononucTponaa
OecTpykumsa HucbaTaH kuuuk xapopataa (100°C atpodmaa) coamp 6ynaaw.
3apbara uvMgamnu MONMUCTUPONHUHI  OecTpyKuusacugarn cTtupon 6GunaH
aKpUNOHUTPUN Ba ByTaanEHaKPUIOHUTPUNKN KaydyK TYNAMPYBYM Ba GYEBUM
KypuHULWIMAArn nnacTuKnaHraH cononumeprniapga  TepMUK  OKCUMANAHWLL
maxcynotnapu 160-240°C xapopatoa CTMpPON, UMaHWCTNIM BOAOPOS Ba
yrnepog, oKCMAMHW X0CUM Kunaau.

®moponnacmnap. ®ToponnacT 3 HM 260°C xapopaTtaa kusanpunrasaa
dTopnn Ba xnopnu BoaoopoAd axpanub uuikuwn kysatunaau, 360°C na aca
dTopxnopdocdoreH axpanub ynkagn. 500-550°C xapopataa dpropnnacTt 4
naH docdoreH umkaan. LWynapgaH aSHr 3axapnucu Topnu  Bogopos,
dpTopdoccoreH Ba drtopxnopcocdoreH xucobnaHagn. dTopnnacrtnapaaru
TEPMUK  OKCUAONaHUW  AecTpykuusicuga  TpudpTopxXriopaTuneH Ba
TeTpadTopaTMNeH Kabnu MOHOMEpPap xam axpanmb YMKULLN MYMKUH.

MonusuHunauemam. Enysuannurn KW kypcatkuum 6yimnya 17,8%.
YRapHUHr  3axapnunuiri  BuvHMNaueTat  MOHOMEPW Ba  WIYHUHrOeK
nnactTudukaTop Tapkubuaarn axpanyBum MaxCynoTMapPHUHE 3axapinumumru

opkanu aHuknaHagu.
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Monugpopmansdeaud. EHysuyaHnmurn KU kypcaTtkumum 6yimnya 15,0 %.
Knsaunpuwu HaTuXxacunga dopmanbaerMgHuHr ras Laknuaarm
MOHOMEPJSTAPUHUHT YUKULLM BunaH OeCcTPpyKUnA KapaeHu coamp bynaguw.

lMonuaghup nonumepnapu. YNapHUHC 3axapnvnuri Tapknbugarn spyum
admpnap, WHUMUMAToOpnap, TeanaTyBYMNapHUHI  3axapnunuirn  dunad
aHvknadagn. Ankua(rnudbtan) nvm  nonuMepnapHun 200°C paH  oKopw
xapopatga kusgupunraHga ysugaH yrnepog okcuau Ba yrnesogopoasiap
ynkapagn. HKOkopu  3axapnunuvkka — TYMMHTUpUIMaraH  nonnadupnu
nonuMepriap Ba XycycaH KaTop YM3MKAW Nonmadoup Ba MOHOMEpRapHUHI
«TYKAManu» MoHOMepnapugaH Tawkui TonraH cononumepnapra ara. by
COMONUMEpPNIapHUHI  3axapnunuri Tapkubugarm 50% padH tokopun 6ynraH
BynraH «TyKumManu» MoOHOMeEPapHWHI 3axapnmnurin Gunad aHnknaHmnagw. sa
nonuadmp cMosiacu acocugary wuwa naacTUKHUHE EHULWIN  HaTuxXacuaa
xocun bynaguraH yrrnepoq Ba (peHon OKCUOWUHUMHI KOHLIEHTPaUUSCU TaXMUHaH
pyxcaT aTunraH KoHueHTpaumsaaH 30 mapTa opTuK.

lMonuypeman nonumepnapu. MNonuypetaH maTepuannapu Tapkuouaaru
nsoumaHTNap (3ndnosuvnnap, bupmkmanap Ba Gowkanap) Typap xonnapmaa
ydpanguraH xaBcnu 3axapnn dupukmanap xucobnaHagn. Onub GopwunraH
TagKkukoTnapaaH MabJlyMKW, NonuypeTaH acocuaary Kynukuaad onganaHmil
Xyda Kynawm, ammo Typap Xon BUHOCK y4yH xaBdnu 6ynuwim xucobnaHagu.

lNonuypemarnu nonumeprapHuHa éHysyaHnurn KN kypcatknum dynmya
15,7%. YnapHu 200-250°C xapopaTtaa Ku3gupunraHga acta-CekMHNMK bunax
LWMaHUCTIM BOOOPOA LaknmMaarn axpanyBuv OUn3ounaHaTiapHUHT axpanui
aectpykuusicn  cogup  Oynagn. Axpanmb  umKyBUM  MaxcynoTtnap
Hadpac onuw NynnapuHn UwaaH Ykapaan Ba Tepu Konnamacu opkanm KoHra
ytagn. 9H Ba 304H mapkanun kaTTuK neHononvypeTtaHnapga TepMuK Ba
TEPMUK OKCUONAHULL >Kapa€HnapuHu TEeKWMUpUWAaH Wy Hapca Mabiym
6ynavkn, Oy Typgarm neHononuvypeTaHnapgarm TepMUK Ba  TEPMUK

oKkcuanaHuL xapaénnapu HucbaTaH okopu 6ynmaraH xapopataa 180-390°C
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aH4ya Xagan okub ytagu. by xapopaT opanuFmga neHononuypeTaH ras
LIaKnMaarn MaxcynoTiapHUHT axpanuwim xmcobura y3 MaccacuHn NyKoTaaw.
Acocuii axpanyByM MaxcynoTnap yrnepo OKucu, yrreesogopoanap Ba
LnaHUCTNM Bogopoasnap xucobnaHaan. Axkpannbd YMkyBYM MaxcynoTnapHUHI
makcuman kuimatm 530-560 °C  xapopaTaa sSbHW, V3-y3auagaH EHuL
xapopatnga cogump 6ynagu. by Baktoa 0,65-0,80%, TepMuK OKcuanaHWLL
AecTpykumsicmga aca maccacura Hucbartan 1,6-1,8% umanHmucTtnn Bogopoa
axpannb ymkaau. NonuypeTaHHHI aXpanuwl Maxcynotnapmaarm UMaHucTnm
BOOOPOA KOHLEHTpaUUSCU KOonauk XxaBo koadduumneHtura 6ornmk « =2,9 na
520 mr/m3, «=5,7 pa 260 mr/m3 Hu Tawkmn atagun. LinaHnctnm BoaopoaHuHr
QHT HOKOPW KoHLeHTpaumscy 200 mr/m3, pyxcaT atunrad mukaopm aca 0,3 mr/m3
9KaHNMrMHM abTmbopra onraH xonga foBakK MOSIMYPEeTaHHUHI TEPMUK Ba
TEPMUK OKCUANAHULWIMAArN axpasnyByin MaxCynoOTMapHUHI KaHOan HKopu
3axapnvnurnHn Gunml OCoH.

KpemHul opeaHuk nonumepnap. YNapPHUHI 3axapiunuri Kusgupul
HaTwkacuga axpanub udukaguraH nonvmep Tapkubura KUpyBYM OpraHuk
XflopcunaH Ba LWYHMHIOEK peakuusiga kKaTHawyB4uM Typnu xungarn 6ollka
KOMMNOHEHTNAp OpKanu aHuknaHunagn. Mucon yyyH ras XoCwusl KUnyBuYM
cudpatmaga nopodop-57 kynnavvnraH K-40 mapkagarM KpemHuin Tapkmbnu
neHonnactHn 200°C raya xapopaTha KMsgvpunraHga LUMaHUCTIM BOOOPOA
ByFrnapuHu axpaTtmb Ynkapagu.

MHCOH xaéTu y4yH xaBd COMyBYN EHULLHUHI 3axapin MaxcysioTnapuHm
KOHLUEHTpaumsacu Kynmmparm kypcatkumunap bunad 6owkanapugaH axpanuob
Typagu. TynuK EHMacnuk Maxcynu — Yyrrnepon okcuan yTa xasBdnwu
xucobnaHagn. YHuHr 0,5%ra TeHr 6ynraH koHueHTpauusicm 20 fgakuka
yTraHaaH CyHr ynum bunan Tyrangmran 3axapnaHuwra onnb kenagu, yrnepoa
OKCUOMHWHT KOoHUeHTpaunsacn 1,3%ra TeHr 6ynraHnga aca, ogam, 2—3 mapTa

Hadpac onuw 6unaH ynagu.
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KapboHaT aHrmgpug rasm (yrinekucnolnn rad) xaspcuspok xucobnaHaaw,
YYHKW, Y OKOpU KoHUeHTpaumanapaarmHa (8—10%) MHCOH xaéTn ydyH xaBd
CONMULLIM MYMKMH.

1 )xapgBan

ApuM nonumep maTtepuannapuHUHr éHyBYM MaXCynoTMapUHUHI

3axapnunuru
3axapnv MaxcynoTnapHUHr | 3axapnun
YUKULLUN, MI/T WK 3axap-
MaTepnan Homu aapaxacu | nunuk
A3oT
CO | CO2 |HCN : rypyxm
OKNCHU
r/m2
Llentonosa 60 | 1152 - - 45 32
MBX nuHonuymm 69,3 | 777 - - 61 32
ACTT 108 | 857 - - 49 32
lUvwa nnactuk NMH-1 | 57,9 | 1270 | 0,06 - 63 32
MeHononuypetan Y| 121 | 944 | 5,19 | 12,2 26 33
318
MeHononuctnpon - - - - 39,7 33
MeHonnact ®PI1 539 | 656 | 1,56 | 0,99 6.6 34

Kucnopog koHueHTpauusicuHn 14%radya kamanmim MHCOH XaE€Tu YYyH
XaKkukum xaBg conagun, YHUHr koHueHTpauuscn 10-11%rava kamanraHuga
aca, ogam bup-Heva gakukagaH CyHr ynagu.

Anoxmoa éHrnHnapga (nonvmep matepuannapHUHr éHUWwnaa) LUmaHnm
BoOoOpoa, ocreH, asoT okcuanapuw, ONTUHIYrypT, XIopnu BOOOPOS4
Ba WYy Kabu TOKCMH Bupukmanap aTpod myxutra axpanub uvkaaun. Maskyp
BUMpPMKManapHUHr OeSpnNN KMYMK KOHLEHTPAUMSCU XaM MHCOHHWHI yrvMmura
onub Kenuwmn MyMkuH. PesnHanu nvHoneym (penuH), KynnaHunraH xoHaga
kaH4Ya Oynuw mygaoatumaaH kaTbu Hasap, EKMMCU3 y3ura Xoc Xua vYvkapagw.

CTupon Tapknbnu pesnHanu nuUHONUyM y3ngaH CTUpon axpaTtud dunkapagu.
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bapuya nnactmaccanap CuHrapu penuH l3acuga  CcTaTuK  SNEKTPHUHT
ces3unapnu sapsanapuHu Tynnangn. Typap »xom buHonapn XxoHanapuy nNosiMHu
penunH bunaH Konnaw TaBcusi aTunMangm.

Xynoca. EHfMH wapoutMaa WHCOHNap YAUMUHUHE Taxaunu  LyHWU
KypcaTaguku, ynuMmra onud KenyBum acocunm cabab yrnepon okcuam
HaTWXkacmga 3axapnaHuw okmbatmpga cogup Oynagu. by 6apya opraHuk
MaTepuansapHu €HUWKM Ba TEPMUK NapyanaHull apaéHuga Kyn mmkgopaa
yrrnepon OKCUOMHWHI Ynkuwn bunaH 6ofnuk. byHaoaH Tawkapwn yrnepon
TaxMuHaH kncnopogra Hucbartad 300 mapta gpaon 6ynub, KoH remornabunmH
6unaH ys3apo kupuwmb ketagn. by y3 ypHupa okcuremornabuH ypHura
kapbokcuremornabuH xocun 6ynuwnHn spatagun. Kentupunrad MmabnymoTtnap
LYy HapCaHu aHrnaTaguky, NosIMMepnapHUHT TEPMUK, TEPMUK OECTPYKLNACK
Ba éHMWMAA axpanub YMKyBYM 3axapsiv MaxcyroTnap MHCOHMNap opraHn3mm
YYYH Kanh [Japaxaga xaBdnv SKaHAUMMHKM 3bTubopra omnraH xonga o0y
MatepuannapHu OuHonapga Kynnaw, €HfMH MaugoHugaru  MHCoHNap,
LWWYHWUHTAEK EHFUH  YYMpyBYM OYNUMNApHUHE  XOOUMNapu YYyH XxaBcnu
KOHLUEHTpauna xocun dynaau.

Monumep Kypunuw maTepuannapuHUHI EHULWKN HaTuXacmaa ra3CMMOH
3axapnv MoAfanapHUHr YuKUWK ynapgaH donganadmw 6unaH 6ofnuk
xXngamn xaeg xmcobnaHagwn. LLyHn Tabkngnaw Kepakku, 1 Kr NONUMEPHUHT
EHVLLUN NanTMda Tepman napyanaHuw LWyH4YanuMK Kyn rascMMoOH 3axapiiv
MoadanapHu xocun kunaauku, ynap 2000 m3 xaxmnu xoHagaru XaBoHM
3axapnauw ydyH etapnu 6ynagun. byHgan xoHaga 6ynran ogam 10 ... 15 gakuka
namga Kyunu saxapnaHuw €k xatTto ynum éunad Tyrawm MymMkuH. Nonnmep
MaTepuannapHuHr  éHMW  MaxcynoTnapu  dopmangerng,  Xnaopuanu
BoOgoOpoOad, Yyrriepog okcmau Ba Oowkanap kabu 3axapnu  moaganap
xucobnaHagn. Kynuknu nnactmaccanap €éHraHga, xxyaa xascnu ras - gocreH
axpanub ymkagnm (bupuHUKM XaxoH ypywuaa byryBum Tabcupra ara OynraH

3axapnu mogga cudaTtuga vwnatuirad), nofMCTUPON KYNUKUHUHE Tepmar
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napYyanaHuwun nantTuaa - LmaHuanu Bogoposq, CTupos rasm Ba 6oLika xasdnv
Maxcynotnap axpanumb uukapagu. Xosuvpaa Kypunuw KopxoHarnapu Ba
BytopTmMaum Tawkunotnap 6y maTepuannapHuHr canbui xoccanapu-tokopu
€HFMHOaH XaB(u Ba 3HI aCOCUNCU EHFVH LIApouTnaa y3uaaH EHYBYN 3axapiiv
Maxcynotnap axpanmb umkmwm BGynnda  anHUKCa  KYpPYK-UCCUK  MKITUM
wapoutnga Oy wmMartepmannapHu kynnaw 6ynmmya  9bTMBOpPHM 4eTaa
Kkongupmokaanap.
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ABTOMOBWINAPOA COOUP BYJTTAH EHFUHITAP TAOKUKOTU

AHHOMauyusn: Ywby makonada Mamrnakamumu3dda cooup byrneaH
E€HFuHnap maxnunu xamda ®aekynodda easusmnap eas3upsiuauHUHe
aKkcriepmu3a 6ynuHManapu moMOHuUOaH ymkasusnzaH madKuKomiapuHUHe
axbopom-cmamucmuK Mab/lyMomu ea coeymuw Mmu3UMUHUHe uwrnaw
npuHyunnapu 6bamacgbcun épumurean.

Kanum cysnap: Aemomobus, cogymuw mu3uMu, CYKKIUK, EHFUHe2a
xasabsiu, Xago OKUMUHUH2 mabcupu, EHy84u apanauwma.

AHHOmauyusi: B OaHHOU cmambe nodpobHO oceeweHbl aHanus
rnoxapoe, rnpousoweowux 8 Haweu cmpaHe, UHGOPMayUOHHO-
cmamucmudeckue OaHHble uccriedogaHul, MPO8eOeHHbIX 3KCepMmMHbIMU
rnodpasdeneHusamu MYC u npuHyun pabomsl cucmembl OXJ1aKOEHUS.

Knroyeebie crnoea: aemomoburib, cucmema OX/1aXKO0eHUsl, XKUOKOCMb,
rnoxapoornacHocmab, 8o30elicmeaue 8030yWHO20 MOMOKa, 20pryasi CMeCh.

Annotation: In this article, the analysis of the fires that occurred in our
country and the information-statistical information of the research conducted
by the expert units of the Ministry of Emergency Situations and the principles
of operation of the cooling system are covered in detail.

Keywords: car, cooling system, liquid, fire hazard, exposure to air flow,

combustible mixture.
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ILMIY-TADQIQOT VA ISHLAR

ABTOMOBUN XX-aCpHUHI XTnpocu geb atawl MyMKuWH, Y epaarn XaéTHu
Ty6oaH ysraptmpaun. Laxapnapga, kuwnoknapga €Knm 4Yekka >xoumnapga
OfaMNapHWHI  XapakaTinaHu  3PKUHNUMK - XXyda  KeHravgn.  AnHuKca
laxapnapga, asTomobunnap COHUHUHI Kynamvwm unaH ynapHuHN xapakaT
APKUHITUIN TPAHCMNOPT OKUMITAPUHWUHT 3U4nnrn GunaH cesvnapnu gapaxapga
yekrnaHraH. LLyHra kapaman asTomobunnapra OynraH axXTUEX HKopUnurmya
KOnMokaa.
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1-pacm. Y36eknctoH Pecny6nukacuaa ytrad 4 hun gasomumaa
aBTomMobunnappa cogup 6ynraH éHFuHnap
XYKYKHU Myxodpasa KuryBYumM opraHnap Bokea »xonmra 4akmpyBsu acocuaa
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ABTOMOOMNb EHFMHNapuHUHI cababnapn, xap kaHdan EHfFuH Kabwu,
Tacoouuin xonaTtnapHUHr HaTWXacu HaMoOEH Oynuwm MyMKUH (Macana,
EHUNFN TabMWHOTU €KW canoHgarn 9neKkTp TUSUMUHUHI HOCO3SIUIuU) EKn
dhaBKynogaa BasnaTHN apaTullra kapaTurraH kacoaaH KMnvHraH xapakatnap
HaTwkacuga to3ara kenuwm Ba 6owkanap. YwOy dapknap Mykappap
paBuaa EHFUH cababUHUHI HAMOEH BYNULL XyCyCUsaTUra, YHUHI AUHaMMUKacu
Ba oknbaTnapura tTabcup Kunagu.

EnFfvHHM pacTnabku 6ockuumaa Gaprapad 3TULW MYMKWH, aMMO Kyr
xonnapga €HFnH gesapnm aBToMOOUHK TYNKK LWnMKacTnawm oknbatmaa Bokea
lo3acmgaH  TEProBHUHr  HaTWXKacKh, Kyn  XXuxathaaH  3KCnepT  €Ku
MyTaxacCrnapHUHI Xyriocacura 6ofnvk dynaau.

Ywoy Ba 6owka 6up katop xonatnap acocaH MasKyp XOL4MCaHWHT
cababvHu aHuKnawga kaHgam usnap, 6enrvnapHu MaBxXxygnurm xamga
ynapgaH conganaHul MyMKUHIUIM aHuKnaHagu. ABTOMOBUIb EHFUMHNapu
Xap OOUM MYNKHUHI LUMKCTNAHUWK €kn nyKk Oynub keTtuwwura, 6ab3aH
O aMITapHUHT XXapoxaTnaHuwmra, XaTTo ynumura onnb kenagu. LLyHWHr yyyH
Xap KaHgan puank gakt cuHrapu, ywby xonataa xam anbaop LaxCHu
aHMKnaw Ba KOHyHAa GenrvnaHraH Taptvbga Teruwnu Xxaso doparnapuviHu
Kynnaw 6unaH 60fnvK xyKykui okmbatnapra onmb kenagu.

EHFnH coamp 6ynrad xonatnapaa yHUHr cababuHy aHuKnal Macanacu
xan KunyBuM axamuaTra ara. bupok, aBTomobunga cogmp OynraH €HFUHHK
TEKWUPULWHUHT  gacTtnabkm 6ockuunpa, EHFUHHUHE  Kennbd  YMKULLIMHWHTE
TaxMvHuin cababu, ByHaa XWHOAT anomatnapu 6op Eku MyKnurm xam
HOMabNym 6ynaau.

3amoHaBuii aBToMobUNNap xyaa Kyn Kynaunuknapra ara éynraH xonaga,
nwnatb ymkuwunnm unad 6up KaTopaa ynapHUHI KOHCTPYKTUB dfieMeHTNnapu
Mypakkabnawmd 6opmokga, Oy aca ynapga coaup OynraH €HfuHnap
cababnapuHn aHvkKnawgga ysura XoC KAMNMHYUNUKNap Tyrampmokda. Ly

cababnu, aBTomobunnapga cogup 6ynraH €HfFMHHM gactnabku Bockuyga
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TYIMK, Xap TOMOHNaMa TeKLWNPULL Ba EHFUHOAH CYHT KOMraH U3napHu TU3nmnm
paBuvLwaa Tynnaw xamaa Taxavn KUnvw yyyH Mmaxcyc bunumnapra ara 6ynraH
Laxcrap, SbHU MyTaxacCuc EKn aKCnepTnapHUHI Epaamn 3apyp.

Ywoy TagkukoT uwmnga aBTOMOOMN OBUraTEMHWHT COBYTULL TU3UMMU
HOCO3NMUIrMgaH EHYBYN MYXUTHU XOCUM Ba E€HFUH cogup OynuwmHn Kypuob
ynkamms. CoByTUW TU3UMKM [Buratenb xapopatuHu 85-95°C opanuruga
ywnab Typuw y4yH xm3mat kunagu. CoByTuw TU3MMNapuaa vwnatunaguran
CYIOKNUKNap EHyBYaH Ba MablyM LuapouTrnapaa éHfuHra onmb kenagn. Cys
B6yHaaH — myctacHogmp. CoByTuLL TU3MMOa aBTOMOBUITHMHI Mapkacura Kkapab

10 Ba yHOaH OPTUK NTUTP CYHOKNKUK Bynaguw.

3-pacm. CoByTULI TUSUMUHUHT YMYMWUINA KYPUHULLN

CoByTULL TUSUMWHWUHT aCOCUIA 3NIEMEHTNAapP: CYIOKIMNUK CUFUMU, CYHOKMUK
XapakaTnaHuw KyByp Ba LUNaHrrapu, cye nomnacu, TepmocTtart, paguaTop,
CanoH UCUTULI pagmaTopy Ba BEHTUNATOP xamaa Mapkacura kapad bouuka
anemMeHTnap (3-pacm).

XaBo xapopaTUHUHI HoOpMan BakTuaa COBYTULL CYOKIUIMHUHT XapopaTu
80-100°C Tawkumn aTUWIKM KepakK, OMpOoK yTkasumnraH Ttaxpubanap LWyHU
KypcaTagauky, asTomobunnapgarm COBYTULL  CYIOKIUIMHUHE  XapopaTu

KypcaTunraH xapopar yerapacuaaH optnb ketaaw.
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ByHoan wapoutaa coByTULL CYOKNUIMHUHE Xapopatn 100°C gaH owca,
CYIOKIMVK Tapknbugarn CyBHUHI Kyunu OyfnaHuwm cogup 6ynagu Ba YHUHT
KOHUEeHTpaunsacu optagun. by aca coByTULL TU3UMN 3NIEMEHTIIAPUHWNHT YITaHULL
Xomnapn etapnumya mycTtaxkam OynmaraHga 60CUMMHMHE owunwmn Tydhannm
MablyM MUKOOPAA CYIOKIIMK €KW YHUHr Oyfu yukaanm, arap aBToOMOOWUI
xapakatga bynca Ba xaBO OKMMW KMpUD Typca, y Xonga YHUHr aBuraTernb
bynuMmnga wvHTEHCMB paBuwga wamorn annaHuvb, cuamb 4YukkaH COBYTULL

CyloKnurn OyF Waknuaa atpod-MyxuTra Tapkanaam (4-pacm).

4-pacMm. XapakaTnaHyB4M aBTOMOGOuUNra atpodmparu xaBo
OKUMWHWHT TabCUpU

WyHgan kunmb, €éHyBYaH MYXUTHUHI Nango 6ynuu aXTUMONM HyKTau
HasapuaaH, ra3cMMOH Mogaanap éHfuHra xasnu xucobnaHaan.
Ywoly mopaanap rypyxuy YYyH €HyBYaH MYyXUT XOCUN OYNULINHWHT

Kyrngarm MexaHuaMm xapaktepnuaup:

OKCHMAJT0BYH EHYBYM
APANALLMA

EHYBYU TA3
(0, xaeo)



EHyBuaH cytoknuknap (EC) Ba eHrun anadrananysum cytoknuknap (EAC)
XaMm kam xaBdnm amac. AMMO YNapHUHT UWTUPOKMAA EHYBYAH MYXUTHU

LIaKNaHUW MexaHn3mMmmn dolukava:

EHYBYM

EAC, EC KMN3nLL APASIALLMA

OKCU/TOBYM
(0,XABO)

ABTOMOOMNb ABUraTennapuMHyM CoBYTULL TU3MMMapuga 3TUIMEH [NUKOS
SpuTManapura acocriaHraH Typsrn Xun CoBYTYBYM CYHOKMMKNAP KynnaHunaaw.
KynrmHa wMaxannun  asTomobunnapga Ba Oup  KaTtop  XOPWXKWUR
aBToMobunnapga TypnM Mapka Ba Typgarn  aHTUpU3  CYOKMNUKapu
KynnaHunagn. AsTomMoOunnapaa COBYTUML  CYHOKAUIM  KOHLEHTPMaHraH
LIaKnga €K KOHUEHTPATHUHT cyBAaru aputMmacu cudatmaga nwnatunagu.

FOCT 28084-89 “TlacT My3noB4YM CYHOKMUK. YMYMUA TEXHWUK LIapTnap”
acocura acocaH 60-65% atuneHrnukongaH 30-35 % cyB Ba Koppo3udra KapLum
apanaw 6oLKa KylumMmyanap nwnatunagu.

LlyHn Tabkmgnaw Kepakks, aBToMobunnapga COBYTUL  CYHOKIUK
KOHLUEHTpMaHraH Lwaknga €Kn KOHUEHTPaTHUHI cyBaarm aputmacu cudartmga
NWNaTUIIMWLLG MYMKUH.  AHTUAPUPU3  CYIOKITUTMHUHT ~ €HFUHra  XaBdonu
KypcaTkuunapu 1-xagsanga Kkentupunrax.

1-)xadean

AHTUPUPU3 CYIOKNUTMHUHT EHFUHIa XaBd SN KypcaTKknynapm

Xapopar, °C
Mownap . ) y3-y3uaaH
EHuW rypyxu YyakHaLl EHMLL )
HOMM EHuLL
«AHTUDPU3» EC 120 112 380
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Onub 6GopunraH TagkukoTnapra Kypa, aBToMobun cekuMHnawraHga,
TyxTaraHga €kum XxapakaTcus TypraHumga Ba Tawkapuga wamosi  xam
bynmaraHnga, pgsuraten Oynumumra cu3mb YMKKaH CYHOKIMK  OyfFraHmo,
apuratenb  OYNMHMAcCUHUHT  XaXmura TynnaHub, Oyf KOHUEeHTpaumsicu
anaHranaHuw Yyerapacura etTagu Ba €HyBYaH MyxXUT XOCWUI Kunaaw.

2021 wvnHuMHr 5 aBryct TowkeHT waxap YunoH3op TymaHuaa
ceBeTadOPHUHI TaKUKNOBYM mwopacuga Tyxtatnb typraH “Hyundai Sonata”
aBTOMOOUNMHUHI  gBuraten o6ynummnga €EHfumH kennb dunkagm (5-pacm).
YTKasunrax TagKUKoTNapra Kypa €HfFMH Y4ofM aBTOMOOUNT MaTop KMCMWHWUHT
MapKasuaa ounawraHnuru, osuratesfib COByTULL TUSUMUHUHE pe3nHa KyBYypHU
TEPMUK Ba MEXaHWK LWKMKACTAaHraHnurn anuknadgn. LWy 6wunan 6wupra,
MEXaHWK LUMKaCTMaHraH Xownga, KyBYPHUHI 4yeTnapuga épunuwl waknmaa,
Knppanapu apuraH Ba €HMO 3apapraHnuri aHuknaHraH. Ywoy xonat LWyHaaH
panonat 6epagnkn, MexaHuK 3apapfiaHull EHFMHrayda coaup GynraHnnrnHmn
xamga atpodgarn bowka KyBypnap Oy kabwu 3apapnaHmaraHnuru cababnu

YNapHUHI EHFHIa anokacu Gynmara.

5-pacm. “Hyundai Sonata” aBTOMOOGUIIMHUHI MaToOpP KNCMU Ba
COBYTULU CYIOKITUK KyBypnapu

YTkasunraH TagkMkoTnapra Kypa asTOMOBUHUHT AvBuraten 6ynumura
COBYTULL TU3UMUAAH CYIOKITUKHUHI CU3NG YMKULWLIM xama ABuraTen xaxmuaa
EHYBYM MYXUTHU XOCUN BYNULWHKUHI acocui cababnapuaaH 6upu 6y, ynapra
TEXHUK XM3MaT KypcaTuLl BakTnaa HocTaHAap aXTUET KMCMMNapHM YpHaTUNULLIN
€kM Termwnm 6O6unum Ba KyHUMKManapra ara OynmaraH MyTaxaccucrap

TOMOHUWAAH amarnra owmvpunuwmga cogup 6ynuwmn aHMknaHraH.

50



MacanaH cudaTtcua LwnaHr Ba HocTaHgapT XomyTaaH doonganaHub,
pe3nHa WnaHr CMKunraHnga MexaHuk LmkacTnadmwra onnd kenagu. XomyT
XaO4daH Tawkapu CUKUnraHuaa LWNaHrHUHT CUPT KaTnaMUHU XOMYTHUHT YTKUP
Knppacu 6unaH kecuwrada etagu. XaTTo HopMasr CUKUIraHuga xam LunaHr

BUHT UMM Ba XOMYT JIEHTACUHUHI TULLITN KNCMU bunaH kecunaam (6-paCM).

HocmarOapm xomym bunaH LlInaHeHU HocmaHOapm xomym
wrnaHeHU KucuwodaH os10UH bunaH KucunaHudaH CcyHa
6-pacMm. LLInkactnaHraH wmnaHr KYypuHULWK

EHFMH XaBdCU3NUIM HyKTauW HasapuaaH, EHUMFU TUSUMUHUHT BoLuKa
anemeHTnapv bunax KyByp NMHUANAPKU Ba WAHIMapHWUHE yNaHWULL XXonnapuaa
XOMYyTRapHUHI Bynmacnuri xasdpnmpokamp. byHaoam xonaTt avHuMKca ynaHuLl
Xonunga repMmeTmkcusnaHmmra onmod kenuwm mykappapamp.

Xynoca ypHuaa WwyHn anTul MyMKUHKK, aBToMobunaa vuwnatunaguraH
Gapya cyroknuknap noteHumnan éxHFnHra xasnm 6ynmuod, mabnym 6up wapout
Ba MyXUT HaTwxkacuaa (CYKMUKHMU CU3MO YMKMLIK) NnopTnab éHuwra xasgnu
MYXUTHU gpaTtagun Ba E€Haupuw MaHbau (KM3UraH >XMCUM, YYKYH Ba X.K)
Tabcupmaga EHfuHra WMKOH opTagu. bupok aBTomobun asracm xamoa
aTtpodgarnnapHUHr TYFPU Ba KOMMIIEKC XapakaTinapwu HaTtuxacuaa €HFUHHU
6ownaHfny gaspuaa 6aprtapad atuw gonsapb myammo.

Maskyp xonaTnapHu OSfIAVMHM ONULL Ba MHCOHMNAp XaéTu xamga Mof
MyJiKMra 3uéH eTMacnuri ydyH, manakanu myrtaxaccucnapra mypoxaaT
STUNULK, WYHUHIOEK CTaH4apT 9XTUMET KMcMnapAdaH dorganaHuwl TaBcud

aTunaau.
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YOK:614.84+681.5.621.629

L11.3.KypbaHb6aes, BB ®BMBaEX UTW Gownurn ypuHbocapw, T.¢.A4.,
npodeccop,
[.C.Coam6oes, dBMBaEX NTWU Unmun-tagkukotnap 6ynum
OOLNUFK, MyTakun TagkMKOTYU
PA3PABOTKA U MPUMMHEHUE HOBbIX BUOOB
POBOTOTEXHUYECKUX CPEACTB ONA NOBbLILULEHUA
3PPEKTUBHOCTU NMUKBMOALMU NOCNEACTBUN YPE3BbIYANHbIX

CUTYALMUN NPUPOOHOIO U TEXHOMEHHOIO XAPAKTEPA

AHHOmMauyusi. B cmambe paccMoOmpeHbl OCHOB8HbIE HarpasrneHus
co30aHusi OuUCMAaHUUOHHO yrpaensaemMbix pobomomexHu4eckux cpedcms,
opueHmMupogaHHbIX Ha pabomy Ha pasfiudHbIx cmadusx Jnukeudayuu
rnocriedcmeull 4pessbidalHbix cumyauul. B pabome makxe npueedeHsbl
pe3yribmamael 02He8bIX ucrbimaHul pa3pabomaHHbix pobomomexHU4YeCcKuUx
cpedcms, C OUEHKOU  803MOXHOCmMU  OuCMaHUUOHHO  yrpaesieHusi
orepamopom, criocobHocmb ocyuw,ecmarisimb 8030elcmeusi Ha pas/iuyHble
cumyauyuu U KOOpOUHUpPOBaHHble Oelicmeusi C8si3aHHble C pPasfiuYyHbIMU
gudamu Ype3ssbiyalHbix cumyauyud. lNonydyeHHbIe npedsapumeribHble OaHHbIe
rnokasanu aggekmusHoCcmMb NPUMEHeHUsT paspabomaHHbIX Mooereu
pobomomexHUKU rpu myweHuU roxapos, a makxe npu Jsukeudayuu
rnocriedcmeull mexHO2eHHbIX agapull XUMUYEeCKU OrnacHbIX 06beKkmos.

Knrodyesble croga: pobomomexHuka, OucmaHUUOHHO yripasssieMble
pobomomexHu4deckue cpedcmea, asapuliHo-criacamersibHble  pobomebl,
rnoxapabl, YpessbivyalHble cumyauyuu, MOHUMOPUHa.

Abstract. The article considers the main directions of creation of remotely
controlled robotic means, oriented to work at various stages of liquidation of
consequences of emergency situations. The work also presents the results of
fire tests of the developed robotic means, with the assessment of the possibility

of remote control by the operator, the ability to carry out impacts on various
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situations and coordinated actions related to various types of emergency
situations. The obtained preliminary data showed the effectiveness of the
application of the developed robotic models in extinguishing fires, as well as in
liquidation of consequences of man-made accidents of chemically hazardous
objects.

Keywords: robotics, remotely controlled robotics, emergency rescue
robots, fires, emergencies, monitoring.

Annotatsiya. Maqolada favqulodda vaziyatlarning turli bosgichlarida
ishlashga mo'ljallangan masofadan boshqariluvchi robototexnik vositalarni
yaratishning asosiy yo‘nalishlari bo‘yicha o‘rganishlar amalga oshirilgan.
Tadgiqot ishida shuningdek yangi ishlab chigilgan robototexnik vositalarning
yong'in sinovlari, ushbu texnik vositalarni operator tomonidan masofadan
boshqarilish xususiyatlari va favqulodda vaziyatlar bilan bog'liq har xil
xolatlarga ta’sir qgila olish bo‘yicha tadqgiqotlar natijalari keltirilgan. Dastlabki
sinovlar bo‘yicha olingan natijalar tadqiqot ishida yangi ishlab chiqgilgan
robototexnik vosita modellarining yong‘inlarni bartaraf etishda hamda kimyoviy
xaVfli ishlab chiqarish obyektlari bilan bog'liq avariyaviy xolatlar ogibatlarini
bartaraf etishda samaradorlikka ega ekanligini tasdigladi.

Kalit so‘zlar: robototexnika, masofadan boshgariluvchi robototexnik

vosita, avariya-qutqaruv ishlari, yong‘inlar, favqulodda vaziyatlar, monitoring.

CoBpeMeHHbIN  MUp  cerogHs cO  cBoMM  BbICTpopacTyLLumm
TEXHOMNOIMMYECKUM PasBUTUEM OYEHb CUMBbHO BNUSIET Ha nNpupoay W cpeay
obutaHus camoro YyeroBeka. B nocnegHux aoknagax
MexXnpaBuUTENbCTBEHHON TPyMMnbl  3KCNEPTOB MO W3MEHEHMIO KnumaTta
(MIMOUIK) n BcemupHomn METEOoPOSIOrMYeCKON opraHusaumu
(BMO) — noartesepxgaroTca oraceHusi, KOTopble BbICKa3blBaNUCh YYeHbIMU-
cneumanuctammn B obnactn Hayk ob atmocgepe ewe 50 net Hasaa: Bblbpochl
NapHUKOBbLIX ra3oB, 0COBEHHO MCKOMAeMOro yrrepoaa, NnpMBoAAT K narybHbIM

U3MEHEHUSM B 00ObIMHOM KnnmaTte 3emMsu.
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[Mfp 9TOM OCHOBHLIM JIOKOMOTUMBOM pPa3BUTUS BCEr0 4esI0OBEYEeCKOoro
obLecTBa, BCce elWé saBnseTca HedpTerasoBas oTpacrb. Vickonaemble BuAbl
TONNMBa, Takue Kak yronb, HedTb M ra3 BHOCAT Haumbonbwun BKNag B
rmobanbHOE W3MEHeHWe KnumaTta: Ha WX [Jonwo  npuxoamTtca 6Gonee
75 npoueHToB rnodanbHbiXx BbIOPOCOB MNAPHUKOBLIX FA30B W  MOYTU
90 npoueHTOB BCeX BbIOPOCOB yrnekucnoro rasa [1,2].

OgHum n3 rnobanbHbiX BbI30OBOB Af1s1 BCEro 4esioBeYyecTBa CEroHs,
SIBNAETCA NOBbILLEHNE pUCKa CTUXUUHBbIX 6eACTBUI N3-3a UBMEHEHUM KNnMaTa
KOTOpOoe, ABNSAETCA CreACTBMEM OEATENbHOCTM caMoro YyenoBeka. C Kaxablm
rooomM Bce Oonblue HapacTatT Yrposbl, MPsIMO U KOCBEHHO CBSI3@HHbIE
C UBMEHEHMEM KnumarTa.

Ncxooa 13 BbllecKa3aHHbIX  MOXHO  yTBepXaaTb, 4YTO  XWU3Hb
COBPEMEHHOro YesioBeka CTtasio NMosIHOCTb 3aBUCUT OT TEXHOJSIOMMK U ecrnin
C OHOWN CTOPOHbI pasfinyHble TEXHOMOMMM NOMOralT YesfioBeka obyCcTpouT u
pasBMBaTb J>XW3Hb, C [PYron CTOPOHbl HernpaBuUSiIbHOE OTHOLLUEHNE
K TEXHONOrMAM NPUBESNN K OTpULUaTesibHbIM NOCNEACTBUSAM B XXU3HWN YeroBeka
N 4Yenose4yecTBa B UENOM, B TakOM BWOE KaK HapyLleHWe SKOJIornu
OKpy>KaroLleun cpeabl U UISMEeHEHWe Knnumara.

Ha cerogHsilWwHUM AeHb BO BCeX chepax XU3HeaeAaTeNbHOCTU YenoBeka
MOXHO YBUAETb MPUMEHEHUS BCE HOBbIX BUOOB TEXHOSTOMMNIN U UHHOBALMOHHBIX
pa3paboTtok. JTO MHMPOPMALMOHHbIE  TEXHOSOMMN,  HAHOTEXHOMOMM,
pPODOTOTEXHUYECKNE KOMMIIEKChI, 6ecnunoTHble neTaTenbHble annapaTthbl
(BINMJ1A), kocmndeckme TexHosnormm u gp. MoXxHo yTBepXXaaTb, YTO OT CTENeHn
BHEAPEHNSI COBPEMEHHbIX TEXHOSTOMMMU BO MHOIOM 3aBUCUT N 9PFEKTUBHOCTb
TOM N MHOW obnacTu aeaTenbHOCTUN Yenoseka [3-6].

OpgHon wun3 copep rae Ans noBblWEHUA 3PEPEKTUBHOCTM OTpacnu
TpebyeTcss HOBblE TEXHOMOMMN N MHHHOBALUMK 3TO 06NacT NPOrHO3MpPoBaHus,
MOHUTOPUHIa 1 NIMKBMOAUUSA NOCNeaCTBUM Ype3Bbl4anHbIX CUTyaL Ui,

B HacTosiwee Bpemsi B BOnbLIMHCTBAX CTpaH mMupa Takux kak CLUA,

Kutan, Poccus, AnoHus, ®paHuma n ap. MOXHO 4YacTo yBUOETb BCE HOBblEe
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TexHonormm u paspaboTkm KoTopble yxe 3PEPEKTUBHO MPUMEHSAOTCA MNpu
nMKBMOaUNAX NnocneacTamn YpessblidanHbix cutyauun [4-10]. B oCHOBHOM 3TO
OecnunoTHbIE NneTaTenbHble annapaTtbl U pasfnyHble BUAbl POBOTOTEXHUKMU
KOTOpble  HaMHOro  nosbiWaeT  3PAPEKTUBHOCTL U Be3onacHoOCTb
NPOrHO3MPOBaHUS,  NpeaynpexaeHus 1 nMKBMgauum  nocneactBun

ypesBblvanHbIx cutyaumn (Puc. 1.).

Puc. 1. BecnunoTHble netartesibHble annapatbl U COBPeMeHHble
poboTOoTEXHUYECKUe cpeacTBa npeaHasHauYeHHble ANA NPUMEeHEeHUsA B
YCNoOBUAX Ype3Bbl4auHbIX CUTyaLUN

Ha cerogHsWHbIM AeHb B Y36eKknctaHe ToXe C YCKOPEHHbIMM TeMNamu
BO BCeX OTpacrisix 3KOHOMWKW BcCe 6ornblle BHEOPSTCA COBPEMEHHbIE
TEXHONMOrMN U  WHHOBauuMu. B 9TOM nnaHe OCHAWEHHOCTb HOBbLIMU
COBpPEMEHHbLIMU TEXHUKamK nogpasgaeneHun MwuHucTepcTBa no
YypesBblvanHbiM cuTyaumnam Pecnybnnkn Y30ekncTaH ¢ KaxabiM roqoM pacTterT.
MNoxapHo-cnacatenbHble  nogpasfeneHnss  OCHallawTCAa  HOBEWLWUMM
obpasuyamn TexXHUKK, 060pYAOBaAHNEM N CHAPSHKEHUEM.

B pecnybnuke 6onbluoe BHUMaHWE yOenseTcs pasBUTUIO HayKnm U
TexHonormn. [ocyaapctBOM  NOLAEPXKMBAETCA  HayyYHO-TEXHMYecKad W

WHHOBALUMOHHaA  OeATeNnbHOCTb, (MHaHCMpyOTCS  (pyHOAMEHTanbHble,

NPUKNaaHble Y MHHOBALMOHHbIE HAy4YHO-TEXHUYECKUE NpoeKThl [11].
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Hay4dHbiM konnektneom HUW no npobnemam 4pesBbl4arHbIX CUTYaLUn
n noxapHon 6e3onacHoctn MUYC Pecnybnukn Y3beknucrtaH Ha CerogHALHNN
AeHb NPOBOAATCA psi UccrnefoBaHUM NO TakMM akTyasibHbIM HanpaBrieHUsM
Kak paspabotka poOBOTOTEXHMYECKMX KOMMMEKCOB U 6ecnunoTHbIX
neTaTenbHbIX annapartoB, KOTopble MOryT adEeKTUBHO NPUMEHATbCA On4
NUKBMAALNM NOCNeACTBUM Ype3BblHaNHbIX CUTYaLUIA.

B ooHOM w3 Takux HanpaefeHun B pesynbTaTte npoBeAeHHbIX
nccnegoBaHnn Obinu  paspaboTaHbl HEKOoTOpble MoAENM AUCTaHLUUMOHHO
ynpasnsiemMon pobOTOTEXHUKW, NpeAdHasHaYeHHble Ans MPUMEHEHUs B
Ype3BblYarHbIX CUTYyaUUSX N KOTOPbIE MOTYT BbIMNOSHAKOT pasfnyHble 3agayu
(Puc. 2.).

Puc. 2. PasanuyHble moaenv AUCTaHUMOHHO ynpaBiisieMou
pPOOOTOTEXHUKMN
B xoge npoBefeHHbIX nccrnegoBaHnin B KA4eCTBE OOHOINO U3 OCHOBHBIX

aTanoB, 6bIO MCNbITaHWe B pasnuyHbiX ycnosuax (UC) paspaboTaHHble
mMoZenn poboTOTEXHNYECKOro cpeacTBa ANA NOATBEPXKAEHUS BMNOXEHHbIX Ha
HUX PYHKLNA.

Ha nepBom aTane npoBeneHbl NpeaBapuUTeNibHbIE OrHEBbLIE UCTbITAHUSA
Ha MopaenbHbIX odarax noxapa A u b (puc. 3. n 4) ona onpegeneHus
a(PPeKTUBHOCTM TyLIEHNA nerkoBocnrameHswmx xuakocten (JIBX) wu

TBEPAbIX MaTepurarnoB (OpeBecuHa).
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Puc.3. OrHeBble ncnbiTaHuAa Ha MogenbLHOM ovare A

Puc. 4. OrHeBble ucnbiTaHMsa Ha MmoaernbHOM oyare b

OrHeBble UcnbITaHUA Ha TBEPAEM ropoyeM NMPOBOAUIUCE B CreayroLnm
nopsagke: B kayecTBe ropiovero martepvana ucnonb3oBanu Opycku COCHbI
ceveHnem (40+1) mm n gnnHon 635+10 mm. KonnyecTtso aepeBsAHHbIX BpyCcKoB
B wTabene coctasmno 112 wt. BnaxHocTb MaTepmnana coctaBusio B npeaenax
12-14 % (TOCT 16588). Pesynbtatbl NpoBeAeHHbIX MNpeaBapUTENbHbIX
MCMbITAHWM  nNokasanu  3PPEKTUBHOCTL  MPUMMHEHUA  AUCTAHLMOHHO
ynpaBnseMoro poboToTeEXHUYECKOro YCTPOMCTBA Ha KOTOPOM YCTaHOBIIEHO
MOPOLUKOBbLIA OrHETyLIMTeNb W KOTOPOEe Ha [aHHOM 3Tane uccnefoBaHus

nokasan COOTBECTBYHOLUNIA pe3ynbTaT 2A.
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CywecCTBYOLLNX TEXHOMNOrNNU 1o NPOrHo3npoBaHMIo W JIMKBUOaLUUnN
nocrneancTesum ‘-Ipe3BbI‘-Ial7IHbIX CVITyaLlVIVI, BeOyTCA BCe oonbWMMM TEMNAMM.
Mcxooss wv3 3Toro wuccrnegoBaHus Mo 3TUM HanpaBneHnamMm HABJTAKOTCA
aKTyalibHbIMU OJ14 Kaxxaon CTpaHbl KOTOPYHO Heobxoanmmo pa3BnBaTb UCXoOA
N3 TeX pernmoHaribHblX BbiI3OBOB B obnactu NPOrHo3npoBaHNA U nNMKBMaaunun

Ype3BblYanHbIX CUTYaUUN.
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YOK 614.87

Aripkhodzhaeva M.B., Docent of the Department of
«Safety of life activities», Tashkent State Technical University

THEORETICAL JUSTIFICATION FOR THE USE OF DRONES IN
EMERGENCY SITUATIONS

Annotation: Unmanned aerial vehicles (UAVs, UAVs, or drones) have
become a rapidly developing area of aviation technology in recent years,
especially in Western countries. The range and quantity used in the armed
forces of various countries are constantly growing. This is due to the use of
new technologies in aircraft construction, the development of especially
durable structural materials, lightweight and economical engines, the
miniaturization of on-board equipment while increasing its technical
characteristics, as well as the emergence of global navigation, communication
and control systems. Of particular importance in this is the mathematical
apparatus of the implemented algorithm for the use of drones.

Key words: drones, UAV, technology, aviation, navigation system,
emergency situations, connection.

AHHOmMauyus: becnunomHele rnemamernbHble annapamsel  (BI1JIA,
b6ecrnuriomHuUKU, unu  OpOHbI) 8 rnocredHue 200bl cmanu bbicmpo
passusarouumMcs HarpasneHuUeM asuayuoHHOU MmEeXHUKU, OCObeHHO 8
cmpaHax 3anada. VIx HOMeHKiamypa U Kofiudecmeo HerpepbI8HO pacmym.
Omo cesf3aHO C UCMOIb308aHUEM HOBbIX MEXHOo2uli 8 asuacmpoeHuu,
paspabomkol 0cob0 MPoYHbIX KOHCMPYKUUOHHbIX Mamepuaros, réakux u
3KOHOMUYHbIX 08uzamerel, MuHuamopusayuet 6opmoeoz2o obopydosaHusi
rpu nMo8bILEHUU €20 MEXHUYECKUX XapakmepucmukK, a makxXe rnosierieHuUem

enobarbHbIX cucmeM Haguz2ayuu, cesi3u u yripaesieHus.
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Knroyeeble cnoea: OpoHbl, bBllJIA, mexHonoauu, asuauus,
Haguz2alyUOHHasi cucmema, 4YpessbiyaliHble cumyayuu, cesi3b.

Annotatsiya: So'nggi yillarda, aynigsa G'arb mamlakatlarida uchuvchisiz
uchish apparatlari (UAVlar, UAVIar yoki dronlar) aviatsiya texnologiyasining
jadal rivojlanayotgan sohasiga aylandi.Ularning nomenklaturasi va soni doimiy
ravishda o'sib bormogda.Bu aviatsiya sanoatida yangi texnologiyalardan
foydalanish, yuqori bardoshli konstruktiv materiallar, engil va tejamkor
dvigatellarni ishlab chiqish, texnik xususiyatlarini oshirish bilan bort
uskunalarini miniatyuralashtirish, shuningdek, global navigatsiya, aloga
vositalarining paydo bo'lishi bilan bog'liq. va nazorat qgilish tizimlari.

Kalit so’zlar: dronlar, UAV, texnologiya, aviatsiya, navigatsiya tizimi,

favqulodda vaziyatlar, ulanish.

In the world, special attention is paid to the management and robotization of
technologies in various industries in agriculture. In accordance with the Decree of
the President of our country “On measures for the targeted and efficient use of
unmanned aerial vehicles of civil aviation in the economy” dated March 29, 2018
under the State Committee of the Republic of Uzbekistan on land resources,
geodesy, cartography and state cadastre, the State Unitary Enterprise
“Geoinnovation Center” was created. The first domestic drone will roll off the
assembly line in 2019. For this, a new Uzbek-Chinese joint venture was
created, where they will master the production of the most advanced models
of drones, including hydrogen-powered vehicles capable of carrying hundreds
of kilograms. Another important area of his activity was the collection, analysis,
processing and storage of data obtained during the use of drones, as well as

assistance in the training of specialists in the field of unmanned aircratft.
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Table 1.
Results of experiments with drone refueling in the air

_ Number of Number of
Own flight
Ne Type of drone| _ successful unsuccessful
time (min)
recharges recharges
1. Monoplane 35-40 5-6 2-3
2. Orthoplane 55-65 7-8 1-2

The use of monoplanes and orthoplanes without recharging for various
times kept in flight non-stop (Table 1.).

When conducting research, it was necessary to solve the problem of
conducting geo-surveys over a large area, which is why the relevance of
recharge is not unimporatant. For implementation under charging stations, two
options were used:

1. High masts during approach, to which docking took place in automatic
mode(using mini power plants, previously used for utilization of low-pressure
flare gases.

2. The mother drone was constantly in the air. For automatic docking and
self-charging of the mother drone, artificial neural networks were used, for
mutual adjustment of two drones.

The importance and complexity of solving the tasks facing the Ministry of
Emergency Situations of the Republic of Uzbekistan for Civil Protection,
Emergency Situations and Elimination of Consequences of Natural Disasters
is determined by the specific features of the Republic of Uzbekistan: a vast
territory, a relatively low average population density and its high consentration
in large cities, the presence of regions of regular natural emergencies(ES)
(earthquakes, floods, typhoons and hurricanes, large forest fires, landslides,

avalanches, etc.).
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Fig.l. In the Sirdarya region, the dam of the Sardoba reservoir
broke through.

High risks due to the threat of man-made emergencies and disasters are
associated with high wear and tear of the main production facilities, May 1,
2020. The population of the area adjacent to the Sardoba reservoir was
evacuated. The population of the territories in the area of the Sardoba reservoir
in the Syrdarya region was evacuated. It was reported that in the Mirzaabad
district there was a water leak from the Sardoba reservoir. According to the
source, no casualties were recorded among the population as a result of the
measures promptly taken at the time. At the same time, the investigation of the
incident continues, the extent of the damage is established, the population has
been moved to a safe zone. Recall that 922 million cubic matters of water have
been collected in the hydraulic structure of the Sardoba reservoir. This makes
it possible to use fertile lands in the Syrdarya and Jizzakh regions, increase
crop yields, and with the help of drones, timely assistance was provided to the
victims (Fig.1). Of particular danger are accidents at nuclear facilities and large
chemical plants located in the immediate vicinity of populated areas. Oil and
gas pipelines are long. Accidents on them can lead to large casualties, large-
scale environmental pollution, as well as large economic losses, since energy
exports make up a significant share of foreign exchange earnings in the
country's budget. A potential danger is the significant deterioration of the
housing stock, which is the cause of large fires that cause numerous casualties
and significant material losses. The relative limited human resources of the

Ministry of Emergency Situations of Russia, the need to preserve the health
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and life of the rescuers themselves in the difficult conditions of major man-
made disasters with radioactive, chemical and biological objects require the
search for the most effective ways to improve the work of preventing, detecting,
localizing emergencies and eliminating their consequences. Under these
conditions, it will be promising to use the latest technologies, the integrated use
of forces and means, as well as methods aimed at preventing, detecting and
localizing emergencies at the early stages of their occurrence and spread. The
fulfillment of the main tasks of the Ministry of Emergency Situations is
associated with great risk, requires the highest training of personnel and the

use of highly efficient technical means.

Fig.2. UAV disinfection

Prevention of emergencies and their localization at the very intial stage
of development is the most important task in the development of new
technology, as well as the forms and methods of its application. Connections
with the Pandemic around the world, which began with the discovery at the end
of December 2019 in the city of Wuhan, Hubei Province of central China on
January 30, Who recognized the outbreak of a new coronavirus, on February
11, 2020, the disease was named the new corona virus disease (COVID-2019).
From this day on, humanity and every sphere is fighting an invisible enemy.
The rules of the fight do not seem complicated, but you must take into account
all the existing dangerous factors. UAVs can not only carry out safe delivery

(medicines, products) to those who are in self-isolation and quarantine, but also
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carry out disinfection operations. Enough of such examples can be given, for
example, Kuala Lumpur disinfects mosques, skyscrapers, giant towers using
drones (Fig.2).

Results: To monitor potentially dangerous territories and zones of
industrial facilities, it is advisable to use robotic systems capable of transmitting
information about their condition to the revelant authorities in real time for
taking prompt and adequate measures. In connection with the foregoing, the
use of unmanned aerial vehicles in the interests of the Russian Emergencies
Ministry is very revelant.

We calculated the Kinematics of the UAV with five powers:

e=JV,

Where e- generalized speed, vector B £8,V is the generalizing velocity
vector in £8 J- generalization of rotation and transformation -e, position
consisting of a quadcopter — ¢ and attitude — n.

e={E N)'={(XY Z oW}y

Generalized velocity vector in £8is defined similarly:
V={VEwWe}'={uv w pqr}’

Generalized rotation and transformation matrices transfer speed from £°8
in £° which suggests that this is a more natural way of observing.
J= [0 3R>< . 0 3T>< 3]
R- rotation matrix
R=
cos@ cosf cos@sinf sin@® — sin@ cos@ cos@ sinf cos@ + sing sin@
sing cosf sing sinf sin@ + cos@ cos® sing sinf cosP — cos¢@ sinP
—sinf cosf sin@ cosf cos®
Due to the need for transformation measured values from one system
coordinates goes to another. R is an orthogonal matrix, which means a square

matrix with real elements, the result of which when multiplied by the transposed
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matrix is equal to the identity matrix. Angles and angular velocities are
measured £E. T this transformation matrix conveys angular velocities from £B
to £F,

1sin® tan® cos® tand
T= 0 cos@ — sin@
0 sin®/cos@ cos®/cosH

To convert angular velocities from the angular velocity vector from £ to
£B, it is necessary to multiply the transformation matrix.

Unmanned aerial vehicles are experiencing a real boom. Unmanned
aerial vehicles of various purposes, various aerodynamic schemes and with a
variety of tactical and technical characteristics rise into the airspace of various
countries. The success of their application is associated, first of all, with the
rapid development of microprocessor computing, control systems, navigation,
information transmission, and artificial intelligence. Achievements in this area
make it possible to fly in automatic mode from takeoff to landing, to solve the
problems of monitoring the earth's (water) surface, and for military unmanned
aerial vehicles to provide reconnaissance, search, selection and destruction of
targets in difficult conditions. Therefore, in most industrialized countries, the
development of both the aircraft themselves and the power plants for them is
being carried out on a wide front.

UAYV applications

Ambulance and Security and patrolling Emergency
medicine delivery communications,
Construction Journalism, reporting

Delivery of goods and from the scene

Monitoring the condition

of roads and buildings UAV in the Ministry

Advertising of Emergency
Environmental Photo and video shooting Inspection of high-rise
monitoring buildings

Fig.3. UAV Applications
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They are able to replace airplanes and helicopters in the course of
missions associated with the risk to the lives of their crews and the possible
loss of expensive manned aircraft. The first unmanned aerial vehicles entered
the Russian Emergencies Ministry in 2009. In the summer of 2010, unmanned
aerial vehicles were used to monitor the fire situation in the Moscow region, in
particular, in the Shatursky and Yegoryevsky districts. In accordance with
Decree of the Russian Federation of March 11, 2010 No. 138 “On Approval of
the Federal Rules for the use of the Airspace of the Russian Federation”, an
unmanned aerial vehicle is understood to be an aircraft that flies without a pilot
(crew) on board and is automatically controlled in flight by an operator from the
control point or a combination of these methods.

Discussion: The search for people is one of the important tasks solved
by the employees of the Ministry of Emergency Situations. Thanks to
unmanned aerial vehicles that are used in remote, hard to-reach, and swampy

forest areas, as well as water areas, hundreds of people are detected annually.

Fig.4. Additional equipment for UAV

An unprecedented case in the practice of using an unmanned aerial
vehicle to search for people was the discovery by Yakut rescuers of a man who
got lost in the taiga (June 2019). He was found lying in a swampy area. Thanks
to the apparatus, rescuers were able to determine the coordinates of the place
and find an elderly man whose health condition was critical. Additional
equipment for the UAV gives even more opportunities when searching for
victims through smoke and fog. 4. control (NSU) or a combination of these

methods.
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Conclusions: Thus, it is necessary to make more active use of
international experience, to increase the scientific validity, objectivity and
accuracy of forecasts, and also, on the basis of cataloging and certification of
sources of alleged natural disasters, together with all authorized ministries and
departments, develop a reasonable system of preventive measures, including
legal their regulation.

The search for people is one of the important tasks solved by the
employees of the Ministry of Emergency Situations. Thanks to unmanned aerial
vehicles that are used in remote, hard to-reach, and swampy forest areas, as
well as water areas, hundreds of people are detected annually.
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YopwaHbues b.5., YP KK Akagemusicu kaTta YKUTYBYMKCH,
x.d.d.4., (PhD)
WKNUM Y3rAPULLW. CYB TABMUHOTUHUHI KYPOJIN
KYYNAPU KYLUWHNAPUHUHI ®AONUATUOATUN AXAMUATU

AHHOMauyusn. Makonada xo3upau KyHOa Mapkasut Ocué dasnamnapuda
3H2 0on3apb ea myammornapdaH by cye axmuéxnapuza byneaH marsnabnap,
xycycaH Kyponnu Kydnap (KK) kywuHnapu xapakamuza mabcup smysyu
omunnap cugpamuda KypunadueaH Cy8 mabMUHOM Xakuda Mabrlymomrsiap
KenmupuriaaH.

Kanum cy3nap: cys xaeghcu3srnuau, cye mabMuHomu, 2eoepacuk Xyadyo,
)XaHao8ap xapakamiap.

AHHOmMauyus. Cmambe pacmampusaemcsi arobarbHble U rnpobrieHble
80CrIpockl Ons eocydapcme LleHmparnsHou A3uu, amo eocmpebosaHoCcmb K
800HbIM pecypcaM, Komopbkle umetom enusrwue ghakmopbsl Ha delicrmeue
golick Boopy»xeHHbix Curl.

Knroyese cnoesa: 800HOe 6e3onacHocmb, 800Hoe obecriedyeHue,
eeoepagbuyeckul paloH, boesblie Oelicmesue.

Abstract. The article examines the global and immediate challenges for
the Central Asian states, this is the demand for water resources, which have
influencing factors on the action of the Armed Forces.

Keywords: water safety, water supply, geographical area, military action.

XO031pru KyHaa AyHE XaMKXaMUATUHUHT 9bTUOOPUHK y3ura xxanb aTaétraH
ponsapb MyammonnapugaH, 6y xyayamn xasdcuanuk, siHa bupu — rnodan
NKNUM y3rapuvm aeb antunmokaa. byHra UCTUCHO Tap3aa 3aMOHaBUIN Kypor-
APOF, XapOUN-TEXHMKAHMHI PUBOXKMIAHULLN, SAPO KYPONU XaBMUHUHI OPTULLN,
WYHUHTr Gapobapuga WKNUMHWHT  KEeCKMH  y3rapuwm okubatmaa cyB

xaBdcunanurn Taxguanapu ounaH ngopanaca éynagw.
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Mapkasun Ocué gasnatnapuga cyB pecypCriapuHUHT eTULLIMAacnUI1 CyB
MyaMMOCH, YHU Takcumnawl Ba ynapgaH dovganaHviw MacananapyvHi xam
BuprHYM ypuHra onmb vnkagun. Cyropul TUSUMMAAPUHUHT By3unuwiuv, cysaaH
okuroHa donganaHunmacnuk, Mapkasmn OcnéHuHr 6apya mamnakatnapuia
Xagan caHoaT Ba gemMorpaduk ycuLl xapaénu rnoban uknMm yarapuviinapm,
CyB pecypcnapura 6ynraH oaxTUEXHM Ba 3NOONATNAPHUHI  MaBXyad
NOTEeHUManuHn ownwn bunaH nsoxnaHaaw.

3aMOHaBuU  YPYLUMAPHUHT  PUBOXNAHULW  TeHAeHuuanapura Hasap
cosiraHfa >XaHroBap Xxapakatnap xap Xun reorpaduk xyayona WWNHUHE
ncTanraH BakTu Ba xap kaHgam ob6-xaesoga wapoutunga onmbd Gopunagw.

Y36EKNCTOH Xyayauan reorpaduk XuxataaH TOFNM, TEKUCAWK Ba 4yn
xyoyonapugaH ubopat. by aca kywwuHnap xapakatura Tabcup 9TyBYM
omunnap cudpatuga kypunagu [1] . WyHoaH kennb 4ymknb cyB TabMUHOTUra
6ynraH axTUEXHW OuprnmHa cys3 6unaH xam Tapudnaca 6ynagu “MHCOH
OBKaTCu3 OMp He4va xadTa sillalim MyMKUH, NIeKUH CyBCU3 3ca 6up Heva
KyH silLuam onagu”.

LlyHoaH kenmb uyukkaH xonga YsbekuctoH Pecnybrnuvkacu Kyponnw
Kyunap KyWMWHNApPUHHUHI CyB TabMWHOTU aCOCUW YpuWUH arannangu.
KywuHnapHn cyB 6unaH TabmuHAaw (CyB TabMUHOTWU)  >KaHroeap
xapakaTtnapHuHr 6apya Typnapuga TawkunnawTupunagn. KywmnHnapHuHL
XaHroBap Xxapakatnap onub6 ©Gopuw gaBomuga CyB  TabMUHOTU
BasuanapvHn  6axapuw  MyxaHOUCNUK TabMUHOTM  BynuHManapwura
loKnaHaam ynap cyB MmaHbanapuHu passegka KL, YHU YmkapuLl, To3anatd,
CYyB TabMWHOTU MYHKTNAPUHM XMUX03Naw Ba caknad TypuLl, LWYHUHIAEK YHUHT
cudpaTvHN Ha3opaT Kunuw Basudpanapuaup.

KywuHnapga cyB vwnatunuwmra Kypa: XyXanuk-u4MMmiukK, caHuTap-
3XTUEX Ba TEXHUK cyBriapura 6ynuHagm.

XY>Kanumk-m4mmMmnmK CyBMHM UUNLL, O3UK-OBKaTNapHU To3anawna bupmHym
nwnos Oepuw YydyH (0BUW), OBKAT TaWéprawga, HOH nuwupuwiaa,

IOBMHULLAA, WOWULL-TOBOK Ba OLWIXOHA aHXoMNapuHM toBuwaa, TUOOMET
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axTnexnapuaa Ba XawBOHMAPHU 3XTUEXW YydyH wuwnatunagun. KywuHnap
XYXanuK-mYnMImvK 3XTUEXIapu y4yH cyB bunaH TabMuHNaLw Ba CyB TapKkaTuL
NyHKTNapugaH TabMUHNaHunagu [2].

CaHuTap-axTUEX CyBU LUAXCUA TapKUOHW IOBUHTUPULL Ba KUMMMITAapUHUA
IOBULW YYYH uwnatunagn. TexHWK cyBu Aerasauus, [e3akTMBu3auna Ba
Ae3nHeKkums apanalimanapHi Tanépnaluga, TEXHUKa Ba Kypon-apoKiapHu
loBULWIAA, ABUraTensiapHn COBYTULL cucTeManapura conuua vwnatuniagu.

XYXKanuk-mummnmKk — CyBMHM  TUBBMET  axTméxnapum Ba  TEXHUK
axXTMéxrnapra nwnatuw MyMKUH, KQYOHKU CyB TabMUHOTU LLAPOUTU Xyda xam
Aaxwmn dynca.

XyXanuvk-ndMMmnuk  cyBum  OunaH  KywuHMIap CyB  TabMWHOTU
NyHKTNapugaH €eKn CyB TapkaTuw NyHKTnapugaH TabMUHNaHUMNagw.
by axTnéxnap ydyH 6owka cys maHb6anapmngaH gorganaHuw TakMknaHaau.

CaHutap — 9xTMEX Ba TEXHUK CyBnapu cudartvga 3axapraHmaraH ep
yCTU cyBnapuvgaH YHWHr cudatu HopmaTtmB Tanabnapra xaBob ©Oepca
TO3anaHMacgaH uwnaTtuw MyMKuH [2].

Cys maHbauvpga, pana cys
TabMWUHOTU 6ynuHmanapu
(xucobnapu) TOMOHMAAH, CyB
TO3anaHaguraH, caknaHaguraH Ba
TapkaTunaeTraH Maxcyc
XUXO3MnaHraH Xon CyB
TabMUHOTU NYHKTK 0eb aTtanaaw.

CyB TabMWHOTM MYyHKTU AaCOCUA 3fIEMEHTM MW ManaoH4Yacu
xucobnaHaawn.

CyB TabMWHOTU NYHKTNApPW:

-cyBra 6ynraH Tanab tokopu OynraH xyayonapga kuxosnaHaaw,

KYLLUMHIIAp Y4YH CYB 3axupacu SpaTuiMWnHN TabMUHNanau;
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- acocM UCTEBLMOSNYU XapakaTfiaHaéTraH KylwuHnapra mMakcumar
paBuIga SKMHPOK >Kounawtupuniaan, Oy acocaH KyLUMHMAPHWHT XaHrosap
xapakaTtnap TapTmbugaH kenub yukaau;

- KYLUMHNAPHUHI XapakaTnaHuw XapaktepugaH kenub 4ymkmd ynapHu
onnb pyBYN TEXHUKaNapaa cyB 3axupacu bynmya wapoutnap TanépnaHaaw.

CyBHMHI XyXanuKk Ba WYAMNUK cyBura OynraH Ttanab, yHW KyH
AaBoMMAA WUCTEBMOJST KUNUW Xapaktepura OO0ffvK, SbHU MyuW, oOBKaT
Tarépnawl, oLxXoHa nauwapyvHn IBULL Ba IOBUHULL yYyH capdriaHaau.

XKaHroBap xapakatnapHuHr Oup KyHAMK ypTadya CyB TaKCMMOTMU
Kynmgarmda 6ynumwm MyMKuH: KyH bowumaa — 4,5 nutp, KyH gasomuga — 1,5
nnTp Ba KyH oxupuga 4,0 nuTp SbHM KyH BGolwmn Ba oxupura Kyn UCTEbMOrS
Tanabu ByxXygra kenagu, 6y Terywnun pasvwaa KyH gaBsomuaa cyera 6ynraH
ymymun tanabHuHr 45 Ba 40% Tawkun kunagu. Wy ypuHaa kywumHnapga
45%Hn, TabMUHOT NyHKTMAA 3ca 55% TyFpu kenaam [3].

CyB 3XTMEXM Kyumaarm coxanappaa
Kyn chomganaHmnagu, oynap:

1. Twnobmér coxacumpa OGynraH
Tanab KylwnHap xapakaTUHUHI XapakTepwu
6ofnnk 6ynnb yptayda KyHNUK IXTUEXHMHT
10%Hu TawwKun Kunagw.

2. TexHUK 3XTUEXIIApP Y4YyH CYyB TEeXHWKanapHWHI 3KChnyaTaumoH
TanabnapHu KoHaAnpuwW (COBYTULL CUCTeManapura Kynuil) Ba mMallnHanapra
Xn3Mart KypcaTuwl y4yH capdrnaHagn. Mucon yvyH KyH gasomuaa: fungupaknm
MaLumHanap y4yH — 40%, 3aHxunpnv mawumHanap y4yH — 30%;

- KyH oxupwvga: fianaumpaknm MawmHanap ydyyH — 60%, 3aHxupnu
MawmHanap yy4yH — 70% cyB capnaHuim MyMKUH.

3. Maxcyc wuvwrnoB O6epuwl Y4YyH KYLIWHMAPHA OMMaBUA KUPFUH
Kyponnapu Tabcupun 6ynraHga, KyHHWHr Gapya BakTnapura TyFpu Kenuviiu

MYMKWH, LWyHAA cyB TabMUHOTU 30% TaLLKuN STULLN MYMKUH [2].
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OkopuagarmnapHm nHobaTtra onraH xonga Y36€eKnUCTOH Pecnybnukacu
reorpadouk xyoyauvga cyB TabMMHOTM Bup xunga amac, gapénap ysaHu
ToFnapgaH 6ownab mMpmofnapu KaHan Ba apwufniapu, 3KMH MangoHnapura
ynaHmb ketagn. Xo3uprn Baktaa Amygapé sa Cupaapé cyesnapu Mapkasum
Ocué paBnaTtnapuHuHr cyera éynraH TanabnapuHu koHaupa onmangu, éyHra
cababnapgaH CcyB OKAMMAPUHUHI KYMAW epriapga CUMHMMO  KeTuwu,
CyFopunuauraH 3KUH MaWOOHMAPUHMHE  KEHranraHnurm, axonu COHUHUHI
aemorpaduk ycuw cyera bynraH axTUMeXXnapuHn ompmokaa.

Xynoca kunnb antaraHga cyB TabMWHOTU Ba yHra OyriraH 9XTUEXHUHI
Hakagap gonsapbnuriu Hadakat xank xyxanurnga 6ankm 6ouka coxanapaa
Xxam ydpangu, wy ypuHga cyB TabMuHOTU Kyponnu Kyunap KyWWHNapuHUHT
KyHOanuk xuamat aonmatn Ba XKaHroBap BasudpanapHu Oaxapuwga
HEYOFNMNMK axaMmaT Kacd OTUWKMHM 3aMOHaBuMM  xapbun  xapakartnap
TaxnunnapuvgaH wMabnym 6ynmokaoa. Wy wmakcagoa Kyponnu  Kyunap
KyLUMHapmuaa MyxaHOMCIMK KYLUMHNapyu TabMUHOTMHM 3aMOHaBui Tanabnap
acocuga >Kuxosnawl, MyxaHOUCIUK TexXHuKanapu Ba BocuTanapu 6GunaH
BGyTnaw casonnapura abTMOOP KapaTunum Taknmdg atunagu.

®OUOANAHUNTAH ADABUETNAP:

1. [xypaeB W.T. BnusHne MeCcTHOCTU Ha OpraHM3auunio NHXEHEPHOro
obecneyvenuns 6os. / N.T. Oxypaes // T.: N3aganne ABC PY, 2018. -175 c.

2. [llncbmeHckun T.H 3akoHbl M TeHAEHUUUM pPasBUTUA BOEHHO-
nHXxxeHepHoro mnckycctea. / T.H. MNMucemeHcknin // XK. BoeHHas mbicnb, 2015. -
Ne 5. - C. 47 - 55.

3. bopogenka, A.NA. OcHOBHble HanpaBneHus opraHusaumn
NHXXeHepHOro obecneveHuns B coBpeMeHHbIx ycnosusx. / A.W. bopoaenka // XK.
Hayka n BoeHHas 6e3onacHocTb. - 2006. - Ne3. - C. 48-50.

4. CynenmaHoB A.A., XacaHoB O., O Hayke usyvalollen passutue
meTogosiornm obecneveHnsa 6esonacHoctu. / A.A. CynenmaHos, O.J1.XacaHoB.
I/l AkTyanbHble npobnembl obecnevyeHuss GesonacHocTn B Poccumnckom
denepaunn. Mex. HayyHo-npaktnyeckas koHdpepeHumns. C.53-57.

5. CynemmaHoB A.A., XacaHoB O. Jl. MexaHu3am obecneveHns
6esonacHoctn / A.A. CynenmmanoB, O.J1. XacaHoB // Mex. Hay4HO-
npakTnyeckas KkoHgepeHuma. — 2007. - C. 3-5.

75


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=dykC63IAAAAJ&pagesize=80&citation_for_view=dykC63IAAAAJ:L8Ckcad2t8MC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=dykC63IAAAAJ&pagesize=80&citation_for_view=dykC63IAAAAJ:L8Ckcad2t8MC
https://scholar.google.com/scholar?cluster=3192346448208753864&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=3192346448208753864&hl=en&oi=scholarr

ILMIY-USLUBIY NASHRLAR

Ekspertiza bo‘linmalari tomonidan
yong‘in-texnik ekspertizalarini o‘tkazish
hamda yong‘inlarni tadqiq qilishlari
bo‘yicha USLUBIY TAVSIYA

O‘zbekiston Respublikasi FVV
YX vaFV ITI

Toshkent —2021. 90 varoq.

Metodik tavsiyanomada ekspertning vakolat doirasi, ekspertga
go‘yiladigan asosiy savollar, yong‘in-texnik ekspertizasini o‘tkazish tartibi,
tadqiqot ob’yektlari, yong‘in o‘chog‘ini aniglash usullari, yong‘inni vaqt va
maydonda tarqalib rivojlanishi, kriminalistik qurilmalarda foydalanish
usullari keltirilgan.

Shuningdek, Favqulodda vaziyatlar vazirligi ekspertiza bo‘linmalari
yong‘in xaqgida xabar olinganidan so‘ng amalga oshirishlari lozim bo‘lgan
ishlar yoritib o'tilgan.

Uslubiy tavsiyanomadan Favqulodda vaziyatlar tizimidagi ekspertiza
bo‘linmalari xodimlari, kursantlari va shu yo‘nalishda ishlovchi boshqalar

foydalanishlari uchun tayyorlandi.
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JKcnepTHOe uccnegoBaHue
onnaBfeHMn MegHNX NPOBOAHUKOB,

N3ATUX C MeCTa NnoXxapa

HUAN NBbu4C

MYC Pecny6nuku Y3bekuctaH

TawkeHT — 2021. 75 cC.

B meTtoandeckmx nocobusix npuvBedeH NyTU PeLleHust 4acTHUX
9KCNepTHMX 3ajad, Hamboree 4acTo BCTpeYalwLluMxcss B npocecce
YCTaHOBMEHNSA MPUYACTHOCTM K BO3HMKHOBEHMIO MOXapa 3MeKTPUYECKNX
NPOBOAHMKOB C MEAHNMUW TOKOBEAYLUNMU XUTamu.

PaccmoTpeHn atanm paboTtu ¢ onnaBneHHMM MegHUM NPOBOAHNKOM
C MOMEHTAa ero BUSIBIIEHNA Ha MecTe noXapa 40 aHanu3a B nabopaTopHux
yCrOBUSIX.

[JaHn npumepn NpPaKTUYECKOro MNPUMEHEHNA WHCTPYMEHTaNHUX
MEeTOAOB  uccrnegoBaHus  (MeTannorpaduyeckoro,  peHTreHognyo
PECLIEHTHOIO U PEHTIEHOCTPYKTYPHOIO aHanns3oB), a TakKe CKaHUPYIOLLIEN
3JTIEKTPOHHOW MUKPOCKOIMUN.

MeToandeckne nocobuss npegHasHadeH Ans COTPYOHMKOB
aKcnepTHMX nogpasgeneHunin B cucteme MYC Pecnybnunkn YabekuctaH, a
Takke Ons COTPYOHMKOB 3KCMEPTHUX noapasfeneHnn Apyrux Be4oMCTB,
KypCaHTOB U cnywaTtenben BUCLUMX  Yy4ebHMX  3aBeneHun

COOTBETCTBYHOLLEro Npohusib.
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Ko‘p kvartirali uy-joy fondini kuz-
qish mavsumiga tayyorlash bo‘yicha
USLUBIY TAVSIYALAR

O‘zbekiston Respublikasi FVV

YXvaFVITI

Toshkent —2024. 76 varoq.

Qo‘llanma ko‘p kvartirali uy-joy fondini va ularning muhandislik ta’minot
tizimlarini kuz-gish mavsumiga tayyorgarlik ko‘rishining, shu jumadan yong‘in
xavfsizligini va favqulodda vaziyatlarni oldini olish asosiy masalalari hamda
uy-joy kommunal xojaligi ob’yektlaridan to‘g‘ri foydalanishning o‘ziga xos
xususiyatlarini hisobga olgan holda ishlab chigilgan.

Uslubiy tavsiyalar, uy-joy fondini (BSK, UJMSH) boshgaradigan
tashkilot xodimlari, ijtimoiy va boshga soha ob’yektlari rahbar va muhandis-
texnik xodimlari, shuningdek, turar-joy binolarini kapital ta’'mirlash loyihalarini
ishlab chiquvchi va foydalanishga topshiruvchi loyihalash tashkilotlari uchun

mo'ljallangan.
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Profilaktik tadbirlarni o‘tkazishda
yong‘in xavfsizligi, favqulodda
vaziyatlar va fuqaro muhofazasi

talablari bo‘yicha uslubiy qo‘llanma

O‘zbekiston Respublikasi FVV

YXvaFVITI

Toshkent —2024. 32 varoq.

Qo'llanmada O‘zbekiston Respublikasi Favqulodda vaziyatlar vazirligi
xodimlari tomonidan profilaktika tadbirlarini o‘tkazishda, amaliyotda
foydalaniladigan hujjatlarni umumlashtirib, profilaktika tadbirlarini  samarali
o'tkazish bo'yichama’lumotlar keltiriigan bo'lib, faoliyati davomida
foydalanishiga mo‘ljallangan.

Qo‘llanma, yong'in xavfsizligi, favqulodda vaziyatlar va fugaro muhofazasi
talablarining umumlashtirilgan yaxlit bir xujjati sifatida, profilaktika tadbirlarini

tashkil gilish va samarali o‘tkazishga xizmat giladi.
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IXTIRO VA ISHLANMALAR

ISSIQLIK IZOLYASIYALOVCHI
SUVOQ ARALASHMASI TARKIBI
IXTIROGA PATENT

Ne IAP 06683

Ixtiro mualliflari:
Qo‘ldoshev Abdulla Hamidullayevich,
Djurayev Sobir Mirzayevich,
Kurbanbayev Shuxrat Ergashevich,
Ibragimov Baxrom Toshmuradovich,
Yakubov Ulug‘bek Adxamovich,
To‘xtamurodov Dilshod Midxatovich,
Tojiboyev Baxtiyor Xamidovich,
Nurmuxammadov Jaloliddin
Shermuxammad o‘g'li,
Mirzayev Sirojiddin Zayniovich,
Avdiyevich Vladimir Nikolayevich,
Axmedov Allayar Baxtiyarovich,
Pardayev Abduraxmon Panjiyevich

Ixtiro qurilish sohasiga tegishli bo'lib, qurilish materiallarini ishlab
chigarishda, ya’ni qurilish konstruksiyalari devorlarining tashqi va ichki yuzalarini
issiglikdan saglash, goplama uchun quruq suvoq tarkib aralashmasini ishlab
chigarish uchun ishlatilishi mumkin.

Ixtironing magsadi — issiglik muhofazasi samaradorligini oshirish, ishlov
beriladigan sirtga qo'llaniladigan gips gatlamining termofizik va fizik-mexanik
ko‘rsatkichlarini uning xizmat ko‘rsatishning butun kafolatlangan muddati
davomida bargarorligini ta’minlash.

Natijaga devorning tashqi va ichki yuzalari uchun issiqglikni saglovchi suvoq
tarkib aralashmasini, jumladan qum, sement, Na-karboksimetilselyuloza
go‘shimcha ravishda termovermikulit, vollastonit, mikrosilikat, g‘ovakli komponent,
bazalt tolasi quyidagi nisbatda kiritilganligi bilan erishiladi.

Ixtiro gilingan aralashmaning tarkibi: Komponentlar; termovermikulit
10-30%, Na-karboksimetilselyuloza 1-10%, qum 5-10%, volastonit 3-7%,
mikrosilikat 1-3%, g‘ovakli komponent 3-7%, bazalt tolasi 1-2%, qolgan gismini
sement tashkil giladi.

Ixtironing mohiyati va avfzalliklari: Termal himoya samaradorligini
oshirish, butunligi kafolatlangan xizmat muddati davomida ishlov berilgan sirtga
go'llaniladigan gips qatlamining termofizik va fizik-mexanik parametrlarining
bargarorligini ta’minlashga xizmat giladi.
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YONMAYDIGAN ISSIQLIKDAN
SAQLOVCHI TARKIB
IXTIROGA PATENT

Ne IAP 06683

Ixtiro mualliflari:
Qo‘ldoshev Abdulla Hamidullayevich,
Djurayev Sobir Mirzayevich,
Kurbanbayev Shuxrat Ergashevich,
Ibragimov Baxrom Toshmuradovich,
Yakubov Ulug‘bek Adxamovich,
Tojiboyev Baxtiyor Xamidovich,
Nurmuxammadov Jaloliddin
Shermuxammad o‘g'li,
To‘xtamurodov Dilshod Midxatovich,
Mirzayev Sirojiddin Zayniyevich,
Avdiyevich Vladimir Nikolayevich,
Yakubov Qodirjon Xusanboyevich,
Pardayev Abduraxmon Panjiyevich

Ixtiro qurilish materiallari sohasiga tegishli bo'lib, barcha turdagi qurilish
loyihalarida po‘lat, temir-beton yuk ko'taruvchi va o‘rab turuvchi qurilish
konstruksiyalarini yong‘in va issiglikdan himoya qilish uchun ishlatilishi mumkin,

Ixtironing magsadi — yonmaydigan o‘ta yengil issiglik izolyasiya giluvchi
kompozisiyani yaratish, metallar, yog‘och va temir-beton buyumlar uchun yong‘in
va issiglikdan himoya qiluvchi qgoplamalarning samaradorligini oshirish,
soddalashtirish, to‘ldiruvchi olish va tayyorlash uchun texnologik jarayonning
tannarxini kamaytirishdir. Ushbu tarkibga dolomit (SaCOz MgCO:s) va xlorid kislota
kiritilganda, harorat ta’sirida karbonat angidrid ajralib chiqishi bilan kimyoviy
jarayonlar sodir bo‘ladi, natijada kompozisiyaning g‘ovakli tuzilishi hosil bo‘ladi. Bir
xil go‘shimcha sifatida go‘shilgan — sirt faol moddasi alkilbenzolsulfonik kislota
(ABSA) kimyoviy teng tagsimlanishini ta’minlashga xizmat giladi.

Ixtiro qgilingan aralashmaning tarkibi: Komponentlar; suyuq natriy
shishasi - 40-45%; dolomit - 15-20%; sirt faol moddasi alkilbenzolsulfat kislota -
6-8%; alyuminiy oksidi - 3-5%; mikrokremniy 5-7%; golgan gismini xlorid kislotasi
tashkil giladi.

Ixtironing mohiyati va avfzalliklari: Yonmaydigan o'ta yengil issiqlik
izolyasion kompozisiyani yaratish (g‘ovaklik tufayli), metall, yog‘och va temir-
beton buyumlar uchun yong‘in va issiglikdan himoya giluvchi goplamalarning
samaradorligini oshirish, texnologik jarayonni soddalashtirish va to‘ldiruvchi
moddani olish tayyorlash tannarxini arzonlashtirish.
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Yong‘in o‘chiruvchi oyog‘ining
shaxsiy himoya vositasi

TS 23902679-001:2018

Yong'in o‘chiruvchi-qutgaruvchilarning
maxsus himoya etigi - yongin
o‘chiruvchi-qutgaruvchilarning oyoqlarini
ochiq olovdan, termal nurlanishdan, past
haroratlardan, agressiv muhit ta’siridan,

zarbalardan, teshilishlardan va boshqga

mexanik  shikastlanishlardan himoya

gilish uchun mo'ljallangan.

Oyoqglar shaxsiy himoya vositalari teri mahsulotidan tayyorlangan va

rezinali turlarga bo‘linadi, 38-45 olchamlarida tayyorlanadi hamda tezkor

kiyish uchun ilgaklar bilan ta’minlanadi.

Ne Ko‘rsatkich nomi Qiymat
200 °S atrof muhit haroratiga chidamligi, s.,

1. 300
kam emas
Himoya vositasi tagligi riflari  orasi

2. | (chuqurligi)ni teshilishga qarshiligi, N, kam 1200
emas
Balandligi, mm, kam emas 225
Yarim jufti ogirligi, kg, ko‘p emas 1,6

5 Himoya vositasi taglik va tovon rif gismi 15
chuqurligi, mm, kam emas ’

6. Suvga chidamlilik gobiliyati, minut, kam 60
emas

2 Ochiq olov ta'siriga chidamlilik qobiliyati, 30
sekund, kam emas
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YONG'IN O‘CHIRUVCHI-

QUTQARUVCHILARNING BOLTASI
GOST - 50982
Yong'in o‘chiruvchi-qutgaruvchilar boltasi

o'tkir qirrali po‘latdan yasalgan xanjar
shaklidagi ponasimon pichogdan iborat.
Boltaning ishchi uchlariga issiglik bilan ishlov
berilgan.

Boltaning po‘lat tutgichi bor va dastasi
yuqori dielektrik sifatlarni keltirib
chigaradigan qulay kauchuk qoplamaga

ega.

Yong‘in ofchiruvchi-qutgaruvchilar boltasi kamarga biriktirilgan g‘ilof
ichida olib yuriladi. Maxsus epoksid qoplamasi tufayli bolta tutgichi bilan
mahkam yopishtirilgan.

Bolta tutgichining materiali zarb qilingan qotishma yugori quvvatli

po‘latdir.
Texnik tavsifi
Ne Ko‘rsatkich nomi Qiymat
. | Bolta materiali U7 markali po‘lat

2. | Bolta termik ishlov berilgan uch kismi 48-54 HRS
qattigligi

3. | Og'irligi: kg, ko'‘p emas 1,2
Oflchamlari:

4. | uzunligi, mm. 355

5. | Pichog'i kengligi, mm. 70

Qo‘llanilish maqgsadi
Dielektrik tutgichli yong‘in o‘chiruvchi-qutqaruvchilar boltasi yong‘inlarni

o‘chirishda tomlarni, eshiklarni, derazalarni ochish, bino va inshootlarning

yengil konstruktiv elementlarini gismlarga ajratish uchun mo‘ljallangan.
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JURNALGA MAQOLALARNI TAQDIM ETISH TALABLARI

“Favqulodda vaziyatlar  va yong‘in xavfsizligi. Muammo
va Innovasiyalar” ilmiy-amaliy elektron jurnaliga taqdim etiladigan ilmiy
magolalarga qo'yiladigan asosiy talablar jahon andozalari hamda
O‘zbekistonda amal gilayotgan ilmiy-tadqgiqot faoliyati uchun ishlab chigilgan
andozalar talablari asosida kelib chigadi.

1. Muallif (yoki mualliflar) tomonidan tagdim etilayotgan ilmiy maqgola
mavzusi ilmiy jurnalning ruknlariga mos kelishi shart.

2. Maqgola sarlavhasidan oldin UO'K (YK) go‘yiladi

(https://teacode.com/online/udc/).

3. Magola xalgaro andozalar talabi doirasidagi quyidagi anig bandlarga
ega bo'lishi lozim:

1. Magola mavzusi (Title)

Magola mavzusi magolaning tadgiqot yo‘nalishini aniq ifoda etishi lozim.
U o‘zbek, rus hamda ingliz tillarida tagdim etilishi kerak.

2. Magola muallifi to‘g‘risida ma’lumot (Author information)

Ushbu gismda muallifning ismi-sharifi, ish joyi va lavozimi, ilmiy darajasi
va unvoni, elektron pochta manzili va muloqot telefonlari kiritiladi.

3. Maqgola annotasiyaci (Annotation)

Magqgolalarning annotasiyasi 10-12 gatordan oshmagan holda o‘zbek,
rus va ingliz tillarida beriladi.

4. Kalit so‘zlar (Key words)

Kalit so‘zlar maqgola mazmuni va magsadini eng gisqa mazmunda ochib
beruvchi kalit so‘zlar hisoblanadi. scholar.google.com yoki google.com gidiruv
tizimida maqola oson va eng birinchi sahifalarda topilishi uchun tayanch
so‘zlarning har biri asosiy matn tarkibida o‘rtacha 6-8 marta takrorlanishi

tavsiya etiladi.
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5. Kirish (Introduction): Kirish gismida asosan tadgigot muammosi,
uning maqgsad va vazifalari yoritiladi. Mazkur gism tadgigot mavzusining
tanlanish asosi, uning dolzarbligi va ilmiy ahamiyatini tushuntirib beradi.

6. Mavzuga oid adabiyotlarning tahlili (Literature review)

Mavzuga oid adabiyotlar tahlili tadqiq etilayotgan muammo yuzasidan
muallifning bilim va tasavvurlarga ega ekanini namoyon etuvchi gism
hisoblanadi. Adabiyotlar tahlili mavjud intellektual hudud doirasini baholash
va shu asosda ma’lum xarita yaratishni anglatadi. Adabiyotlarning tanqidiy
tahlilidagi urinishlar mazkur mavzu doirasidagi bilimlarni kuchaytiradi
va tadgiqot savollarini yanada oydinlashtirishga yordam beradi.
O‘z mazmuniga ko‘ra har ganday tadqgigot ayni shu sohada yaratilgan avvalgi
bilimlar negizida quriladi. Adabiyotlar bo‘yicha tahlil asosan sohadagi eng yangi
jurnal magolalari va boshga turdagi ma’lumot manbalari asosida amalga
oshadi (mavzuga oid magolalarni kalit so‘zlar yordamida
www.scholar.google.com gidiruv tizimidan topish mumkin).

7. Tadgigot metodologiyasi (Research Methodology)

Tadgiqot metodologiyasi tadqgigotning eng muhim gismlaridan biri bo‘lib,
u o‘tkazilayotgan tadgiqotning umumiy xaritasi, tadgiqot yo‘li va natijaga olib
boruvchi xaritaviy chizgilari hisoblanadi. Tadgigot metodologiyasi tadgigot
falsafasi va yo‘nalishini belgilash, tadgiqot dizayni, ya'ni tadgiqot
muammosining yechimiga olib boruvchi bosh rejasini tuzish, tadqgigot uchun
zarur axborotni olish yo'llari va tadgiqot etikasini belgilash, tadgiqot
ob’yektining tanlovi, birlamchi yoki ikkilamchi ma’lumot manbalaridan
foydalanish to‘g'risidagi qarorlar, tadgigot strategiyasini aniglash bo‘yicha
rasional garor gabul gilish asosida qo‘yilgan muammoning aniq yechimiga olib
chiquvchi yo'lni belgilashni anglatadi. Metodologiya gismining mukammalligi
tadqgigot uchun belgilangan yo‘lning ishonchliligi va anigliligini asoslash orgali

namoyon bo‘ladi.
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8. Tahlil va natijalar (Analysis and results): Tadgiqotning tahlil gismi
tadgigot metodologiyasida avvaldan belgilab olingan tahlil usullari (matematik
modellar va boshgalar) orgali yigilgan ma’lumotlarning tahlilini amalga
oshiradi. Bunda faqgatgina tahlil usulining natijalari ifoda etiladi; topilgan
natijalar bo‘yicha muhokama maqolaning keyingi qismining vazifasi
hisoblanadi.

9. Xulosa va takliflar (Conclusion/Recommendations)

Tadgigotning magqgsad, vazifalarining anglashilganligi hamda tadgiqgot
savollarining 0‘z javobini topganligi, tadgigotning asosiy natijalariga
va tadgigotning umumiy jarayoniga umumiy xulosalar, shu bilan birga, takliflar
va ayni tadgiqotdan kelib chiggan holda kelajak tadgigotishi yo‘nalishlari
maqola xulosa va takliflari gismining asosini tashkil etishi lozim.

10. Foydalanilgan adabiyotlar ro‘yxati (References)

Ushbu gismda tadgiqgotda foydalanilgan barcha adabiyotlarning ro‘yxati
[1], [2] yoki [3] ketma-ketligida qo‘yiladi:

- mualliflar ismi-sharifi, kitob nomi, nashr manzili nashriyot nomi, vyili,
betlari;

- mualliflar ismi-sharifi, magola nomi, jurnal nomi, nashri, yili, soni, betlari.

Magola matni shrifti “Arial’da, 14 kirill yoki lotin alfavitida bo'‘lib, gatorlar
oraliglari masofasi 1.5 intervalda bo'lishi lozim. Maqola matni sahifasining
barcha (o‘ng, chap, yuqori va quyi) tomonidan 2 santimetrdan iborat masofa
goldiriladi. Magolaning maksimal hajmi 10 betdan oshmasligi, minimal hajmi
esa 5-6 betdan kam bo‘Imasligi hamda foydalanilgan adabiyotlar soni kamida
10-15 manbadan iborat bo'lishi lozim.

Magolada albatta jadval, chizma yoki rasmlar bo‘lishi shart. Jadval
nomlari uning yuqori gismida, chizma yoki rasm nomlari ularning quyi gismida
yozilishi hamda ularning manbasi aniq ko‘rsatilishi lozim. Maqgolada jadval,
chizma va rasmlarning berilishi maqola sifatini oshiruvchi manba bo‘lib xizmat

qiladi.

86



JURNALGA MAQOLALARNI TAQDIM ETISH TALABLARI

Magolalar o‘zbek, qoraqgalpoq, rus yoki ingliz tillarida taqdim etilishi
mumkin.

O‘zbek tilidagi o‘, g‘, q, h kabi harflar ilmiy magola matnida gaplar
tarkibida to‘liq yozilishi shart. Aks holda ilmiy magola tahririyat tomonidan ko‘rib
chigilmaydi.

Yuborilgan magolalarning barchasi “Antiplagiat” tizimida tekshiriladi.

Jurnal manazili: 100017, Toshkent sh., Yunusobod tumani, SH.Rashidov
ko‘chasi 17 uy tel.: (71) 212-68-68, ye-mail: niipb@fvv.uz.

Bog‘lanish uchun: O‘zbekiston Respublikasi Favqulodda vaziyatlar
vazirligi Yong‘in xavfsizligi va favqulodda vaziyatlar muammolari ilmiy-tadgiqot
instituti limiy-tadgiqot bo'limi. Tel.: (71) 212-68-69.

Jurnal havolasi: https://gov.uz/oz/fvv/pages/jurnal

Jurnal pochta manzili: ilmiytadgigotll@gmail.com

Telegram kanali: https://t.me/ilmiy_texnik elektron_jurnal
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“FAVQULODDA VAZIYATLAR VA YONG'IN XAVFSIZLIGI.
MUAMMO VA INNOVATSIYALAR?”
ILMIY-TEXNIK ELEKTRON
JURNAL

“YPE3BbIYANHBLIE CUTYALIUUN U NOXAPHASA BE3OMNACHOCTD.
NPOBNEMbI U UHHOBALIUW”
HAYYHO-TEXHUYECKWUN INEKTPOHHbLIU
XYPHAN

“EMERGENCIES AND FIRE SAFETY.
PROBLEMS AND INNOVATIONS”
SCIENTIFIC AND TEXNICAL ELECTRONIC
JOURNAL

“AYRIQSHA JAG‘DAYLAR HAM ORT QAWIPSIZLIGI.
MASHQALA HAM INNOVATSIYALAR”
ILM-TEXNIK ELEKTRON
JURNAL

O‘zbekiston Respublikasi Favqulodda vaziyatlar vazirligi
Yong‘in xavfsizligi va favqulodda vaziyatlar muammolari ilmiy-tadqgigot instituti
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