www.inntechcon.uz@ u

Innovarive Technologies in Construction
Scientific Journal (ITC)

. INNOVATIVE
Gy . TECHNOLOGIES

Ty AR »

-

Goaogle Scholar

INTERNATTONAL
STANDARD
SERIAL
NUMBER .
k SYVE ir f
. INTERNATIONAL CENTRE 1Y ectory o

A | :
e é‘f"’é Research Journal
ISSN:2992-8893 DRJI Indexing

Digital
Object
Identifier




Innovative technologies in construction Scientific Journal (ITC) Volume 11] Issue 1

INNOVATIVE TECHNOLOGIES IN CONSTRUCTION
SCIENTIFIC JOURNAL (ITC)

TAHRIRIYAT| EDITORIAL

e JURNALNING BOSH MUHARIRI:

o Hamdamova Muxlisa Adxamovna.

e« JURNALNING BOSH MUHARRIR O‘RINBOSARI
e Qo’ldoshev Ne’matilla Xikmatilla o’g’l1.

o« JURNALNING MAS’UL KOTIBI:

e Abdualiyeva Shaxzoda Saydali gizi.

e JURNALNING TEXNIK HODIMI:

o Sobitov Erkin To’lqin o’g’li.

e JURNALNING TAHRIRIYAT A’ZOLARI:
Salimov Baxriddin Lutfullayevich, professor.
Xalilova Raxima Xamitovna , professor.

Umarov Xasan Kobilovich, dotsent.

Muzaffarova Maujuda Kadirbayevna, dotsent.
Begmatov Pardaboy Abduraximovich, dotsent.
Mehmonov Mashhurbek Husen o'g'li, dotsent.
Xal'fin GaliAskar Rustamovich, dotsent.
Tadjibaev Sherzod Amirqulovich, dotsent.
Begmatov Nodir Ismoilovich, dotsent.

Ergashev Ulug'bek Erkinjon o'g'li, dotsent.
Normurodov Shahboz Ulugbekovich, dotsent.
Muxammadiyev Ne'matjon Raxmatovich, dotsent.
Umarov Uchqun Vafoqulovich, dotsent.

Boltayev Otabek Tashmuxammatovich, dotsent.
Qutbidinov Odiljon Muhammadjon o'g'li, katta o'gituvchi.
Sharapov Shuxrat Azamatovich, dotsent v.b.
Tuychiyeva Malika Nabiyevna, dotsent.

Hasanov Fozil Farhod o'g'li, dotsent v.b.
Chorshanbiyev Umar Ravshan o'g'li, dotsent v.b.
Kurbanova Muxabbat Mamadjonova, dotsent.

INNOVATIVE TECHNOLOGIES IN CONSTRUCTION: ilmiy jurnali.-Nell (1) 2024.
Jurnal har oyda elektron ko’rinishda chiqariladi. Ta'sischi va noshir: SHINE-AEB MCHJ.
https://inntechcon.uz

TAHRIRIYATNING JOYLASHGAN JOYI: Toshkent viloyati, Chinoz tumani, B. G’ofurov
ko’chasi 32-uy. Telefon: 99 837 91 18 Email: elyorbek.begaliyevich@mail.ru



https://inntechcon.uz/index.php/current/issue/view/4

Innovative technologies in construction Scientific Journal (ITC) Volume 11] Issue 1

ETNOMADANIY IJTIMOIY TARAQQIYOYGA TA’SIRI
Ramatov Jumaniyoz Sultanovich. TDTr.U “Ijtimoiy fanlar” kafedrasi mudiri. Falsafa fanlari
doktori, Professor.
Salimov Baxriddin Lutfullaevich. TDTr.U dotsenti.
Juraev Odilbek Saidkarim o‘g‘li. TDTr.U talabasi.

ANNOTATSIYA. Insoniyat paydo bo‘libdiki yashash uchun kurashish jaraénida ulkan
o‘zgarishlarni boshidan kechirib kelmoqda. Eng asosiysi, yer kurrasining turli iqtisodiy, ijtimoiy,
geografik sharoitlari insonlarning tashqi va ichki madaniyatiga o‘z ta’sirini o‘tkazishi tabiiy jaraéndir.
Dunéda minglab millat va elatlar o‘zlariga xos milliy xususiyat va madaniyatiga ega. Milliy
madaniyatlar har bir millat ¢ki elat yashab turgan hududning tabiiy joylashuvi, geografiyasi va iglimi
turmush kechirishida mavjud mashg‘ulotlari doirasidagi giyinchiliklarni bartaraf etish choralarini
izlash jara¢nida vujudga keladi va keyinchalik milliy urf-odat va an’anaga aylanib boradi.

Kalit so‘zlar: ijtimoiy taraqgict, etnomadaniyat, turkiy xalglar.

ANNOTATION.Humanity has been going through huge changes in the process of struggle for
existence. The most important thing is that it is a natural process that different economic, social and
geographical conditions of the globe affect the external and internal culture of people. Thousands of
nations and peoples in Duné have their own national character and culture. National cultures are
created in the process of finding ways to overcome the difficulties of the natural location, geography
and climate of the area where each nation or people live, and later become national customs and
traditions.

Key words: social development, ethnoculture, Turkic peoples.

O‘zbek millati turkiy xalqglarning asosiy bo‘g‘ini sifatida uzoq tarixiy jaraenni boshidan
kechirgan yirik millatlardan biri sanaladi. O‘zbekiston geografik jihatdan o‘ta qulay makonda
joylashganligi bor haqgiqat. Uzoq tarixiy o‘tmishdan o‘zbek xalqiga meros qolgan saxiylik,
mehmondo‘stlik, rostgo‘ylik, tantilik, sadoqatlilik, poklik, odoblilik fazilatlari milliy xususiyatning
eng muhim jihati bo‘lib sanaladi[5: 16] Shundan bo‘lsa kerak milliy xarakterimizda vazminlik, sabr-
qanoat, bag‘rikenglik kabi fazilatlar avloddan-avlodga o‘tib kelmoqda.

Buyuk mutafakkir alloma Abu Rayhon Beruniy Hazratlari o‘zining —Geodeziyal (Er tuzilishi
va shakli haqidagi fikrlar) yer yuzini yetti iqlimga bo‘ladilar. Yetti iglim deyilganda ekvator
chizig‘idan boshlab, Shimoliy qutbgacha bo‘lgan hududlar yettita kengliklar (parallel) hududlarga
ajratilganligi nazarda tutilgan. Tarixda o‘tgan davlatlar dunéning yetti iglimi hududlariga egalik
qilishni orzu qilishganligi bejiz emas. Mamlakatlar qadimda hududiy maydoni, qo‘shinining soni va
siyrati, u yerdagi hayvonot va nabotot olamining boyligi bilan ta’riflanar edi. Zahiriddin Muhammad
Bobur ham o°zining —Boburnomal asarida ham Mavoraunnahrni to‘rtinchi va beshinchi iqlimda deb
aytib o‘tadi. Hindistonni esa birinchi, ikkinchi va uchinchi iqlimda deya ta’kidlaydi. Bugungi kun
olimlari iglim so‘zi o‘rnida mintaqga so‘zini ko‘proq ishlatib keladi. Jahonda targalgan barcha elat va
xalqlar o‘zlari yashaydigan hududning iqlimi va geografik imkoniyatlaridan kelib chiqib turmush
uchun zarur bo‘lgan mashg‘ulotlar bilan shug‘ullanadilar. Bir tomondan, Markaziy Osi¢ xalglari
yuksak imkoniyatlar mavjud hududda yashaganliklari gadimdan ishlab chigarish, ilm-fan, san’at,
madaniyat sohalarida ulkan yangiliklar yaratganligiga ishora bersa, ikkinchi tomondan o‘zbek xalqi
gadimdan yaratuvchilik, bunédkorlik, mehnatsevarlik, jamoaviy ishlarda faol hatti-harakatlari bilan
ajralib turgan. Mamlakatimiz tarixida bunéd etilgan juda ko‘plab kanallar, ko‘priklar, qal’a devorlari,
kommunikatsiya inshootlari hashar yo‘li bilan barpo etilgani haqida ma’lumotlar beriladi. Markaziy
Osie xalglari gadimgi misrliklardan fargli o‘laroq dehqonchilik sohasida katta burilishlar yasagan.
Yurtimizda istiqgomat qilgan o‘troq aholi vakillari yerga ishlov berib, turli dehqonchilik mahsulotlari
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yetishtirib tirikchilik qilgan bo‘lsa, Dashti Qipchoqdan ko‘chib kelgan qo‘ng‘irot, logay, garluk, turk
kabi yirik urug‘lar chorvachilikning barcha turlari bilan shug‘ullanib kelgan. Mazkur ishlab chiqarish
sohalari orgali yurtimizda ulkan madaniyatlar yaratilib, ushbu madaniyat asta-sekin savdo yo‘llari
orgali butun dunéga (eyilganligiga) eksport gilinganligiga tarixiy manbalarda guvoh bo‘lamiz.
Zamonamizning buyuk adiblaridan biri Abdugahhor Ibroximovning —Bizkim, o‘zbeklarl kitobida
AQShning Chikago shahrida 200 ming nusxada chop etilgan —The World Encyclopedia dicticnary
Bookl (—Jahon qomusiy lug‘atil) nomli ikki jildli kitobda o°zbek millatiga —O*zbek — jahon xalglari
orasida qadimiy xalglardan bo‘lib, turkiy xalqlar o‘rtasida birinchi bo‘lib o‘troglashgan, madaniy
turmush kechiruvchi, jahon sivilizatsiyasiga hissa qo‘shgan millat...I[[4:27] - deya ta’rif berilgani
aytib o‘tilganligi barchamizni quvontiradi albatta. Birinchi Prezidentimiz Islom Karimov 1998 yil 24
oktyabrda YuNESKO ijroiya Kengashining 155-sessiyasida —Men umuminsoniy qadriyatlar rivojini
har bir xalq madaniyati va o‘ziga xosligining o‘zaro uyg‘unlashuvida deb bilaman, — deydi. —
Madaniyatlarning shu tarzdagi uyg‘unlashuvigina umuminsoniy madaniyat va butun sivilizatsiyaning
go‘zalligi va qadr qimmatini yaratadi. Zero, umumiy sivilizatsiya turli xalqlarning madaniyatlaridan
shakllanadil[3] -deb ta’kidlab o‘tadi. Bu bilan o‘zbek xalqi tarixiy davrlarda dun¢ sivilizatsiyasiga
ulkan hissa qo‘shgan xalqlardan biri ekanligiga ishora gilgan.u Shuni mamnuniyat bilan qayd etish
lozimki, ezgu fazilat va intilishlar xalgimizning qon-goni va suyak-suyagiga singib ketgan. Uning
tabiatiga xos bo‘lgan yuksak ma’naviyat necha asrlarki bizni ne-ne balo-qazolardan, to‘fon va
bo‘ronlardan sog‘-omon asrab kelmogda. Har ganday bosgin va istilolarga garamasdan, har ganday
og‘ir va murakkab sharoitlarda ham ota-bobolarimiz o‘zligini yo‘qotmasdan, ma’naviy haét
mezonlari, odob-axloq goidalariga amal gilib, komillik sari intilib yashagani bugun ham barchamizga
ibrat bo‘lib, kuch-quvvat bag‘ishlamoqda. Ma’lumki, har qaysi xalq eki millatning tafakkuri, turmush
tarzi, ma’naviy qarashlari 0‘z-o‘zidan, bo‘sh joyda shakllanib qolmaydi. Ularning vujudga kelishi va
rivojlanishida aniq tarixiy, tabiiy va ijtimoiy omillar asos bo‘lishini hammamiz yaxshi bilamiz.
Masalan, Sharq olamida, jumladan, o‘zimizning O°‘zbekiston sharoitida jamoa bo‘lib yashash
tuyg‘usi g‘oyat muhim ahamiyat kasb etadi va odamlarni bir biriga yaqinlashtirishga, bir-birini
qo‘llab - quvvatlab ha¢t kechirishga zamin yaratadi. Shu ma’noda, xalqimizning turmush va tafakkur
tarziga nazar tashlaydigan bo‘lsak, boshqalarga hech o‘xshamaydigan, ming yillar davomida
shakllangan, nafaqat o‘zaro muomala, balki haétimizning uzviy bir gismi sifatida namoén bo‘ladigan
bir gator o‘ziga xos xususiyatlarni ko‘ramiz. Bu esa yurtimizda olib borilaetgan islohotlarni izchil
amalga oshirilishida xalqimizning yuqorida qayd etib o‘tgan fazilatlari alohida ahamiyat kasb
etmoqda. Hozirgi kunda dunéning ijtimoiy, iqtisodiy, madaniy, ma’naviy va siéSiy manzarasi
doirasida turlicha keskinliklar yuzaga kelagtgan bir paytda yurtimiz uzra amalga oshirilaétgan ishlar
butun jahon afkor-ommasini hayratga solayapti desak, mubolag‘a bo‘lmaydi. Afsuski, mamlakatimiz
tashqgi si¢satida ochiglik tamoyillariga rioya etactganligi jaraenida yurtimizga suqilib Kiraétgan et
an’analar, urf odatlar, qolaversa bizga butunlay begona bo‘lgan xarakter ham shakllanaétganligiga
guvoh bo‘lmoqdamiz. Globallashuv jaraénida bunday hodisalar kuzatilishi tabiiy hol. Hindistonning
mashhur davlat arbobi Maxatma Gandi globallashuv jaraéniga: —Men uyimning darvoza va
eshiklarini doim mahkam berkitib o‘tira olimayman, chunki uyimga toza havo kirib turishi kerak.
Shu bilan birga, ochilgan eshik va derazalarimdan kiraétgan havo dovul bo‘lib uyimni ag‘dar-to‘ntar
qilib tashlashi, o‘zimni esa yiqitib yuborishini ham istamaymanl — deb ta’rif berib o‘tadi. Bu bilan
globallashuv jaraénining ijobiy va salbiy jihatlarini o‘z vaqtida anglab, ularga qarshi g‘oya va ma’rifat
bilan javob berish kerakligi hagidagi fikrni ilgari suradi. Mamlakatimizda aholining 60 foizdan
oshig‘ini éshlar tashkil etishini hisobga olsak, eéshlar orasida xalgimizning gadimiy va yuksak
ma’naviy fazilatlari haqidagi mumtoz axloqiy qoidalarni kengroq éritib borish magsadga muvofiq
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bo‘ladi. Vaholangki, o‘zbek atamasi xuddi turk so‘zining ekvivalenti — ma’nodoshi bo‘lib, o‘ziga
ishonuvchi, mustagil fikrlovchi va ish yurituvchi, botir, mard, évqur, chekinmas singari fazilatlarni
anglatgan. Abdurauf Fitrat ham o‘zining —Abulfayzxonl tragediyasida —O‘zbek o‘g‘lonlari botir
bo‘lurlarl deb aytib o‘tadi. Zero, bugungi kunda éshlarimiz tomonidan xalgaro maydonlarda sport,
ilm-fan, madaniyat va san’at yo‘nalishlarida qo‘lga kiritaétgan ulkan natijalari, o‘ylaymizki,
gadimdan buyuk va yuksak madaniyat yaratgan ajdodlar vorisi ekanligidan dalolat beradi. Bugungi
kunda Harakatlar strategiyasi doirasida —Yoshlar — kelajak bunédkoril, —Obod gishlogl, —Obod
mabhallal, —Aqlli shaharl —Xavfsiz shaharl, —Xavfsiz hududl kabi keng qamrovli dasturlari
qatoriga —Har bir oila tadbirkorl, —Yoshlar kelajagimizl kabi jamg*armalarning tashkil etilishi va
amalga oshirilishida aynan ana shunday tashabbuskor, har bir masalaga yangicha ¢ndashadigan
xalgimizning barcha gatlamlari faol ishtirok etaetgani, hech shubhasiz, barchamizni mamnun giladi.
Shu o‘rinda Birinchi Prezidentimiz Islom Karimovning —Yuksak ma’naviyat — yengilmas kuchl
kitobida keltirib o‘tilgan misollarni sanab o‘tishni joiz deb bildik. Ya’ni, —Agar biz duné¢ tarixiga
nazar tashlaydigan bo‘lsak, boshqa xalglar ham ozodlik va mustaqillikni qo‘lga kiritish, milliy
tiklanish, o‘z davlatchiligini, havas qilsa arziydigan fuqarolik jamiyatini mustahkamlash jara¢nida
ana shunday fazilatlarga tayanib va suyanib, barcha sohalarda — bu iqgisodiét eki ijtimoiy haét
bo‘ladimi, madaniyat, ta’lim-tarbiya va ilm-fan bo‘ladimi — o‘zining beqiés ichki gobiliyat va
salohiyatini ishga solish, uni ro‘¢bga chiqgarish hisobidan taraqqgictga erishganini ko‘ramiz.I[2: 68]
Bunda misol sifatida Birinchi Prezidentimiz Islom Karimov ikkinchi jahon urushidan keyin har
tomonlama og‘ir ahvolga tushib qolgan Yaponiya ¢ki Janubiy Koreyani alohida ko‘rsatib o‘tadilar.
Ushbu hududlar mo‘l-ko‘l tabiiy xomashé manbalari, meniral resurslar juda kam mamlakatlar sirasiga
kiradi. Shunday bo‘lsada yapon va koreys xalqi asrlar davomida shakllanib, katta bunédkor kuchga
aylangan o‘ziga xos milliy ma’naviyati hisobidan ham rivojlangani bugungi kunda hech kimga sir
emas. Shuning uchun «yapon mo‘jizasi» ¢ki «koreys mo‘jizasi» haqida gap ketganda xalgaro
igtisodiét sohalari mutaxassislari birinchi galda «yapon xarakteri», «koreys tabiati» degan iboralarni
tilga oladi Keyingi besh yil mamlakatimizda yangi va zamonaviy innovatsiyalarni haétga tatbiq
etila¢tgan davr bo‘ldi. Buni ko‘z oldimizga keltirish uchun Harakatlar strategiyasi hamda taraqqiét
strategiyasi doirasida amalga oshirila¢tgan ishlarni ko‘z oldimizga keltirish kifoya. Tarixda ne-ne
sinovlarni boshidan o‘tkazgan; sabr-qanoatda tengi yo‘q xalqimiz mamlakatimiz uzra quloch ézib
boraétgan o‘zgarishlar pallasida o°‘zining tom ma’nodagi xarakteri va tabiatini namoeén etib, barcha
sohalarda mardonavor mehnat gilmoqgda. Hukumatimiz esa xalgimiz xohish-irodasidan kelib chiggan
holda islohotlar olib bormoqda. Shu o‘rinda O‘zbekiston Prezidenti Shavkat Mirzieev, —Bizning eng
asosly yutug‘imiz — ko‘pmillatli xalqimizning har ganday qiyinchilik va sinovlarni yengishga
godirligi, zamonaviy dunéqarashi, siesiy ongi va ijtimoiy faolligi yuksalib bora¢tgani, atrofimizdagi
vogealarga beparvo bo‘lmasdan, aksincha, daxldorlik tuyg‘usi bilan yashaétganidirl[1: 286] — deya
ta’kidlab o‘tadi. Albatta, ushbu islohotlar samaradorligini ta’minlash doirasida xalqimizning
hukumatimiz tomonidan ilgari surilaétgan bunédkorlik g‘oyasi atrofida jipslashib harakat gilaetganini
alohida ta’kidlab o‘tmog‘imiz lozim.

Xulosa o‘rnida shuni alohida ta’kidlash lozimki, o‘zbek xalqining mentalitetida barcha
ijtimoiy gqatlamlar uchun umumiy jihatlar, jamoa manfaatlarini himoya qiluvchi ko*plab fazilatlarning
rivoj topishini taqozo etib kelyapti. Xalqimiz ichki xarakteridagi bag‘rikenglik, hotamtoylik,
mehmondo‘stlik, tinchliksevarlik, o‘zaro hamkorlikka moyillik, xursandchilik va g‘am-anduhli
damlarda o‘zaro hamfikrlilik, yelkadoshlik fazilatlari ana shu jamoaviy yakdillikni ta’minlash, til va
dil, fikr birligini saglash ehti¢jlaridan tug‘ilgan va sayqal topgandir. Yana shuni aytish kerakki,
xalqimizning intellektual ma’naviy qi¢fasi mentalitetiga xos muhim jihatlaridan biri ilm-fanni
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nihoyatda hurmatlash, ta’lim hamda kasbga alohida e’tibor qaratishini kuzatish mumkin.
Mamlakatimiz uzra amalga oshirilaétgan ulkan o‘zgarishlarning zamirida xalqimizning o‘ziga xos
ijobiy jihatlari étganligi alohida ahamiyat kasb etadi.
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FINLANDIYADA BOSHLANG'ICH TA’LIMINI OLIB BORISH USULLARI TAHLILI
Qobilova Dilshoda Xalil gizi Toshkent Kimyo Xalgaro Universiteti
Boshlang'ich ta'lim 2-kurs talabasi

Annotatsiya: Ushbu magolada Finlandiya boshlang'ich ta'lim tizimining asosiy tamoyillari
o'gituvchi va o'quvchilarning rivojlanishi uchun pedagogik sharoitlar o'rganiladi. Shuningdek, o'quv
jarayonida go'llaniladigan innovatsion texnologiyalar va amaliyotlarning samaradorligi, hozirda
O'zbekistonda ham Finlandiya ta'lim tizimi kirib kelayotganligi va ta'lim metodikalari orasida bir
necha farglar mavjudligi hagida gisgacha fikr yuritiladi.

Kalit so'zlar: Sinfdagi o'gitish metodikasi, baholash tizimi, maktab muhitining erkinligi.

Finlandiya boshlang'ich ta’lim tizimi butun dunyo bo'ylab yuqori sifati hamda tez fursatlarda
rivojlanishi bilan tanilib kelmogda. Finlandiyaning ta'lim tizimining eng muhim xususiyatlaridan biri
bu barcha fanlar tenglik asosida amalga oshiriladi. Finlandiyada bolalar maktabga 7 yoshdan gabul
gilinadi. Boshlang'ich ta'lim 6 yil davom etadi. Yettinchi sinfdan boshlab bolalar o'rta ta'limning 3 yil
davom etadigan birinchi bosgichiga o'tadi. Boshlang'ich maktabda va o'rta ta'limning 1-bosqgichida
barcha bolalar bir xil ta'lim oladi. Finlandiyada boshlang'ich ta'lim 9yil davom etadi. O'quvchilar
16yoshdan o'gishni tark etishi mumkin. Ushbu g'oya Finlandiya o'quvchilarini hagiqiy hayotga
tayyorlashga qaratilgan. Finlandiya boshlang'ich ta'limida o'gitish metodikasi o'quvchilarning
gizigishi asosida bo'ladi. O'quvchilarning asosan ijodkorligiga, fikrlashiga ko'proq e'tibor garatiladi.
Finlandiyada o'gituvchilarning jamiyatdagi o'rni ancha yuqori. O'gituvchilari xuddi shifokorlar va
yuristlar kabi magomga ega [1, 2]. Boshlang'ich ta'lim o'gituvchilari kamida magistr darajasiga ega
bo'lishlari kerak.O zimizda esa o'gituvchilarning tayyorgarlik darajasi va malakasini oshirish tizimi
mavjud, lekin magistr darajasi talab gilinmaydi.O'gituvchilarga ko'prog erkinliklar yaratib berilgan,
ular darslarini gay holatda olib borishlarini o'zlari tanlaydilar. Finlandiya o'qitish metodikasini o'ziga
ko'prog e'tiborini tortgan tarafi ularda o'quvchilarga ragamli va harfiy baholar go'yilmaydi.
O'quvchilarning bilim darajasi va rivojlanishi o'gituvchi tomonidan muntazam kuzatilib ularning
o'sishi va rivojlanishiga juda katta imkoniyatlar yaratib beriladi. Barcha rivojlangan davlatlar gatorida
Finlandiyada ham darslar 45 dagiga bo'ladi va darsdan keyin bolalar 15 dagiqalik tanaffus oladilar.
Bu bolalarning o'z fikrlarini jamlab olishga va keyingi darsga tayyor bo'lishiga yordam beradi.
Finlandiya ta'lim tizimi bolaga yo'naltirilgan, butun bolani gamrab oladigan yondashuvni ta'kidlaydi,
bu esa o quv jarayonini hamkorlikka va moslashuvchanlikka asoslaydi,har bir bolaning individual
kuchli ta'raflariga e'tibor berilib,ularda o'rganishga haqiqiy qizigishni uyg'otadi. Finlandiya
o'gituvchilari sinfni bitta organizm sifatida baholaydilar,ularda hujayralar kabi har bir narsa bir-biriga
o'xshash. Aksincha, o'gituvchi har bir bolasini qobiliyatlari asosida tayyorlaydi [3, 4].

Shunday qilib, har bir kishi tekshirish ishida o'z bilimiga mos keladigan ko'p bosgichli
vazifalarni oladi. Bu ham uy vazifasi uchun ham amal giladi. Finlandiya fan dasturlarida o'zaro
mutanosiblik juda yaxshi ta'minlangan. Masalan, biron sinfda geografiyadan Osiyo mamlakatlari
o'tilsa, o’sha haftada biologiyadan ham Osiyoda o'suvchi o'simliklar, tarixdan ham Osiyo xalglari
tarixi, matematikadan ham Osiyoga oid ma'lumotlardan iborat misollar beriladi. Finlandiyada xususiy
maktablar mavjud emas. Fin maktablari o'rtasida ragobat yo'qligining sabablaridan biri shuki,barcha
maktablar davlat mablag'lari hisobidan moliyalashtiriladi. Shu bois gayerdadir yaxshi, gayerdadir
sustroq ta'lim berilishiga yo'l qo'yilmaydi. Finlandiya maktablarini muhiti ham bolalar uchun juda
qulay qilib berilgan hattoki, maktab binolari ham bolalar uchun qulay va jozibali tarzda bezatilgan.
PISA dasturi 2000-yilda tashkil etilgandan buyon Finlandiya unda muntazam gatnashib kelmoqgda va
erishgan natijalari bilan Fin ta'lim tizimi dunyodagi ko'plab mamlakatlarning e'tiborini o'ziga jalb
gilmogda. Bizning prezidentimiz Shavkat Mirziyoyev ham Finlandiya ta'lim tizimini sinchikovlik
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bilan o'rganib, bizning yurtimizda ham bu tizimni amalda go'llashni ma'qul ko'rdilar. Finlandiya
maktablarida barcha o'quvchilarning tushligi davlat tomonidan qoplab beriladi. Ularda yana ko'plab
imkoniyatlar mavjud bo'lib,bolani uydan olib ketuvchi va gaytaruvchi transport, agar eng yagin
maktab 2kilometrdan uzoqda bo'lsa, o'quv darsliklari, barcha o'quv-qurollari,kalkulyatorlar va hatto
planshet-noutbuklar. Har ganday magsadlar uchun ota-onalardan pul yig'ish tagiglanadi. 1943-yildan
mazkur amaliyotga amal qilib kelinmoqda. Finlandiya va O'zbekistonning boshlang'ich ta'lim
metodikasi orasida bir gator muhim farglar mavjud.Finlandiyada ko'proq o'quvchilarning gizigishlari
va ehtiyojlari inobatga olinadi. Bir fanning boshqgalardan chuqurroq o'rgatilishi magsadga muvofiq
emas. U yerda, masalan, matematika san'atdan muhumroq hisoblanmaydi. Aksincha, qobiliyatli
bolalar uchun alohida sinflar tashkil gilinishiga yagona sabab ularning tasviriy san‘at, musiga va
sportga moyilligi bo'lishi mumkin. O'quvchilar darslarda faol ishtirok etishlari va bilimlarni o'zlari
o'zlashtirishlari uchun erkin muhit yaratadi. O'zbekiston ta'lim tizimida darslar odatda an‘anaviy
uslubda, ya'ni o'gituvchi tushuntirish va o'quvchilarga ma'lumot yetkazishda asosiy rol o'ynaydi.
Finlandiya ta'lim tizimida baholashda imtihon va reytinglarga katta urg'u berilmaydi. Ta'lim
jarayonida o'quvchilarning shaxsiy rivojlanishiga e'tibor garatilib,baholash o'quvchilarning stressini
kamaytirishga yo'naltirilgan.Bizning ta'lim tizimimizda o'quvchilarni baholash va o'zaro
tagqoslashga ko'p urg'u beriladi.Imtihonlar va test sinovlari orgali o'quvchilarning bilim darajasi
aniglanadi,bu esa ko'pincha stress va ragobatga olib keladi. Shuningdek, Finlandiyada o'quvchilarni
xususiyatlari yoki tanlovlariga garab tasniflashmaydi. Ularda yaxshi va yomon o'quvchilar ham yoq.
Daho bolalar ham, agliy salohiyati bo'shroq bolalar ham "o0'ziga xos"hisoblanib,barcha bilan birga
o'gishadi. Umuman olganda, jamoada nogironligi bo'lgan bolalar ham ta'lim oladi. Oddiy maktabda
ko'rish va eshitish organlari kasalliklari bo'lgan o'quvchilar uchun sinf tashkil gilingan bo'lishi
mumkin. Finlar alohida munosabatga talabgor insonlarni jamiyatga maksimal darajada integratsiya
qgilishga harakat gilishadi. Bilimi kuchli va bo'sh o'quvchilar orasidagi farg-juda kichik.O'gituvchilar
ham bolalarga bor mehrini beradi. "sevimlilar" ajratilmaydi. Qoidadan har ganday chetga chigish
bunday o'gituvchi bilan shartnoma buzilishiga olib keladi. Fin o'gituvchilari fagat ta'lim beruvchi
vazifasini bajarishlari kerak. Jamoada barcha o'gituvchilar fagat ta'lim beruvchi vazifasini bajarishlari
kerak. Jamoada barcha o'gituvchilar -fiziklar ham, adabiyotchilar ham, mehnat o'gituvchilari ham
birdek teng.Finlandiyada bir goida mavjud bo'lib, "Yo hayotga tayyorlaymiz, yoki imtihonlarga. Biz
birinchisini tanlaymiz",-deydi finlar. Shuning uchun Finlandiyadagi maktablarda imtihonlar yo'q.
Umumta'lim maktabini tugallashda fagat birgina majburiy standart test o'tkaziladi.

Xulosa: Finlandiya ta'lim tizimida ijtimoiy tenglikka katta e'tibor garatiladi, bu degani ularning
ijtimoiy kelib chigishiga garamasdan barchaga yuqori darajadagi bilim olishlarini kafolatlab beradi.
Mening fikrimcha,baholash tizimining minimal darajada bo'lishi, o'quvchilarga harfiy va ragamli
baholar go'yilmasligi o'quvchilarning fagat baho olishlari uchun emas, balki o'z ustida ishlashlari
uchun yordam beradi. Yana bir ustuvor taraflaridan biri, o'gituvchining darajasi, magomi juda katta
rol o'ynaydi. Finlandiyada o'gituvchilar o'z darslarini o'zlari xohlagan holatda o'ta oladilar bu degani
o'gituvchi o'quvchilarga emas balki o'quvchilar o'gituvchilarga moslashgan holda ta'lim
oladilar.Xo'sh bunday natijalarga Finlandiya ganday qilib erishmoqgda deb o0 zimizga savol berishimiz
mumkin. Ularning ta'lim tizimini o'rganishlar shuni ko'rsatmoqdaki,Finlandiya maktablarining o'quv
dasturlari bolalarga berilayotgan har ganday bilimlarni amaliyotga ganday va qayerda qo'llashni
o'rgatishga,ularni ijodiy va erkin fikrlashga undashga yo'naltirilgan. Finlandiyada o'gishni istagan
odam o'giydi.Pedagoglar o'quvchining e'tiborini qaratishga harakat gilishadi,lekin uning
o'rgatilayotgan fanga qgiziqgishi yoki qobiliyati bo'lmasa,darrov "ikki" baho bilan "siylashmaydi",
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bolani kelgusida uncha murakkab bo'Imagan,amaliy jihatdan foydali bo'lgan kasbga yo'naltirishadi.
Hamma ham samolyot ixtiro gilishi shart emas, avtobuslarni ham kimdir boshqarishi kerak-ku axir!!
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OCHOBHBIE BUJIbI TEOMATEPHUAJIOB U UX ITPUMEHEHMUME B 3BEMJISHOM
MNOJIOTHE KEJIE3HBIX 1OPOT
Mup3axugosa O3o1a MupadayiiaeBHa
noktopanT TI'TpY, ozoda 27@mail.ru
AHHOTanusi: B cratbe paccMaTpuBarOTCsS OCHOBHBIE BHJIBI TEOCHHTETHYECKUX MaTEPHAIIOB,
TaKMX KaK T€OTEKCTHJIb U T€OCETKH, UCIIOJIb3YEMBIX JJIS YCHJICHHs 3€MJISTHOTO MOJIOTHA YKEJIE3HbIX
JoOpor Ha mnpuMepe Y30ekuctana. [IpuBeneHBI CTaTHCTHYECKUE JaHHBICE O MPUMEHEHHH STHUX
MaTepHaJIOB B CTPOUTEIBCTBE M AKCIUIyaTallUH JKEJIE3HBIX JOPOT CTPAHBI, a TAKKE PACCMOTPEHBI UX

IPEUMYIIECTBA JJIs TOBBIIIEHHUS YCTOMYMBOCTH 3€MJIIHOrO MojoTHA. Iloka3aHbl OCHOBHbIE
(bopMyIIBI, MCIIONB3YIOIIMECS s OLUEHKM AedopManuii M Harpy3Kd Ha 3e€MIIIHOE IOJIOTHO TPH
UCIOJIb30BAaHUM TIEOCHUHTETUKOB, a TaKKe INPUBEIEHbl JAMAarpaMMbl U  WLIOCTPALNU,
JeMOHCTpHpYonue ux 3h(HEeKTUBHOCTS.

KiroueBbie c€JI0Ba: T'€OTEKCTHUIIb, TIEOCETKA, 3EMIITHOEC IIOJIOTHO, JKEIE3HBIE JIOPOTH
V306ekucraHa, FreOCHHTETHUECKUE MaTepuallbl, yCUJICHUE OCHOBAHHUS

BBenenne. PasButue Kene3HOJOPOXKHOM HMH(pAcTpyKTypbl B Y30ekuctane TpeOyeT
BHE/IPEHUsI MHHOBAIIMOHHBIX PEIICHUH 11 YCUIICHHSI 3eMIITHOT0 oj10THA. O1HUM U3 3(h(peKTUBHBIX
pELIECHUI SBJISAETCS UCIOJIB30BAHME I'€OCMHTETUYECKUX MaTepUaJIOB, TAKUX KaK I'€OTEKCTHIIb U
TEOCETKH, KOTOPBIE O3BOJIAIOT TOBBICUTH JOJITOBEYHOCTh U YCTOWYMBOCTD KOHCTPYKLIUH.
['e0TeKCTMIIb U TEOCETKH UTPAIOT KIIOYEBYIO POJIb B MPEAOTBPALICHUU IedOopMauid 3eMIISTHOTO
IIOJIOTHA U YBEJIMYEHUU €ro HEeCylled CroCOOHOCTU. DTH MaTepHalibl aKTHBHO NMPUMEHSIOTCS Ha
JKEJNIE3HBIX Toporax Y30eKucTaHa, IJie CIIOKHbIE KIMMAaTHUECKUE YCIOBHS U HEOAHOPOIHBIC TPYHTHI
CO3/AI0T JIOMOJIHUTEIbHBIE TPOOIJIEMBI JIJIsl CTAOMIIBHOCTH I0POKHOIO MOJIOTHA.

B nocnennue roxpl ogHUM M3 HauOoJsiee MEPCHEKTUBHBIX W IIMPOKO HCIHOJB3YEMBIX B
TPAHCIIOPTHOM CTPOMTEIBCTBE CIOCOOOB YCHJIEHUS 3E€MJITHOTO II0JIOTHA CTajJ0 MPUMEHEHHE
Pa3IUYHBIX BUJOB FEOCUHTETUYECKUX MAaTEpUaoB (r€OTEKCTHIIN, F€OCETKHU, I€OpPEIIErKH, Ie0sTUeUKH,
reoMeMOpaHbl, reomMarbl, T€OKOMIIO3UTHI PA3IUYHbIX BHUJIOB). ['eomaTepuansl HCHOIB3YIOTCS B
TPAHCIIOPTHOM U I'Pa)JaHCKOM CTPOUTEIbCTBE MHOTMX BEAYIIMX cTpaH mupa (BemukxoOpuranus,
I'epmanus, Opannwms, [lIBerinapus, Asctpus, ®pannus, Uramus, CHIA, Poccus) u xoporio
3apeKOMEHI0BAIM ce0s IIPU PEILICHUH PAa3INYHbIX HHKEHEPHBIX 3a]1a4.

['eOCHUHTETHKHM (r€OCHHTETHYECKHE MaTepHajbl, FTeoMaTepualibl) MPEACTABISIOT cO00M HMIMPOKHA
CHEKTpP  pa3IMYHbIX  IOJIMMEPHBIX  MaTepUaIOB, HCIHOJB3YEMBIX B  T'€OTEXHUYECKOM,
TUAPOTEXHUYECKOM M TPAHCIOPTHOM CTPOUTENIBCTBE, INPHUMEHEHUE KOTOPBIX B KOHCTPYKIMSX
3eMJISTHOT'O TIOJIOTHA MOYKEr OBITh pa3zesIeHo MO CIEAYIOIINM OCHOBHBIM ITPU3HAKaM.

10 TUITy KOHCTPYKTUBHBIX 3JIEMEHTOB;

1. T'eoTekcTWwib - BOAONPOHULIAEMBIH, MOJUMEPHBIH (CHHTETUYECKMH WM HATypaJlbHBIN)
TEeKCTHJIbHBIA MaTepHaj, MPOU3BEJCHHbIM B BHJE IMOJOTEH, PYJIOHOB; MOXKET ObITh TKaHBIM WU
HETKaHbIM. TKaHBI T€OTEKCTUIIb -TUIOCKHE U POBHBIE CTPYKTYphI, 00pa30BaHHbIE MepeIieTeHHEM
JBYX UM OoJiee psA0B HUTEH, BOJIOKOH, JIEHT WM JIPYTUX 3JeMeHToB. HeTkaHbIi reoTekcTuip -
IUIOCKHE TEKCTUJIbHBIE CTPYKTYPBI, COCTOSIILIME U3 HUTEH, pacloioKEeHHBIX ClydailHbIM 00pa3oM,
CBSA3aHHBIX MEXJy CO00i UIIOoNpOOMBHBIM, TEPMUYECKUM WJIM XHMHUYECKUM crocoboMm. B
3aBHCHUMOCTH OT JUIMHBI HUTEW pa3iINyaloTCs HETKaHbIM NeOTeKCTHJIb CIOIIHOTO BOJIOKHA M W3
KOPOTKHUX HUTEH (MJIM KOMOYKOB);
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2. I'eocetku (Geonets) - mOIMMEpHBIE CETYATBIE CTPYKTYPBI ¢ POMOOBUAHON (POPMOIL siueek,
chOopMHpPOBaHHBIE ABYMSI HAJOXEHHBIMH APyl Ha JApYyra MEpeceKarolIMMUCS HUTSIMH, KOTOpHIC
00pa3yroT KOMIUIEKTHI CTUIONIHBIX ITyOOKHUX KaHAJIOB, 00ECIIeUNBAIOIINX BBICOKYIO CIIOCOOHOCTD K
NIPOCAYMBAHHIO KUIKOCTH;

3. 'eopemetku (Geogrids), MU MIOCKOCTHBIE TE€OPEIIETKH - TUIOCKUE CTPYKTYPHI, BHITIOJTHEHHBIC U3
MMOJIMMEPHBIX MAaTCPHAJIOB (O6I>I‘-IHO U3 MOIUAITHJICHA BBICOKOM IJIOTHOCTH, ITOJHUIIPONUIICHA WJIN
HONMICTEpPa) TMpPH IOMOLIM MpOIecca OKCTPY3UHM WM  CBapKH  CIUIIOIIEHHBIX  JICHT.
3KCTPYI[I/IPOB3HHI>I€ TreopCliCTKU, OPHUCHTUPOBAHHBIC B OJHOM HAIPABJICHUH - I'eOpCHIéTKI/I us3
MOJMATUIIEHA BBICOKOW IUIOTHOCTH WM MOJUMPONUIIEHA, TMOJTY4YE€HHbIE NyTEeM OJKCTPY3UH U
HOCJEIYIOEro MPOJOJIbHOIO PACTATUBAHUSA. OKCTPYIUPOBAaHHbIE  TIE€OPEIIETKH JIBOMHOIO
OPUEHTHUPOBAHMS - TEOPEelIETKH M3 TMOJMITHICHA BBICOKOH IUIOTHOCTH WJIM MOJUIPONUIIEHA,
HOJYYEHHBbIE MYTeM AKCTPY3HMHM M IMOCIEAYIOIIEro MPOJOJIbHOIO U MONEPEYHOro pPaCTATUBAHUS.
Kneenble reopemerku - reopeuieTky, MOJydeHHbIE MyTeM MEeperuleTeHHsl U CKIEUBaHHUs B BHJIE
OTKPBITHIX SY€EK ABYX MM Oojee mydykoB HUTEH. TkaHble reopemeTky - reopeleTKH NoayYeHHbIe
IyTEM IMEPEeIIeTeHUs B BUJIE OTKPBITHIX A4YEEK IMyYKOB JIBYX MK Oosiee HUTEH;

4. Teosueiiku (Geowebs, Geocells), unm o00beMHBIE TEOPEHMIETKH - TMPEACTABISAIOT COOOM
KOHCTPYKIIMU U3 CHHTETHUYECKUX JICHT, CKPEIUIEHHBIX MEXIY COOOM MOCPEICTBOM CBapHBIX IIBOB
TaKUM 00pa3oM, YTO MPH PACTSDKEHUH B MOMEPEUYHOM HAIPABICHUH OHU OOpa3ylT COTOBUIHYIO
KOHCTPYKIIHIO;
]
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5. T'eomeMOpaHbI a0COTIOTHO HEMPOHUIIAEMBIC MATEPHAIIBI, BBITYCKAEMbIC B BHJIC TNIACTUH, PYJIOHOB
U HCIHOJB3YCMBIC B TCOTCXHUYCCKOM, THUAPOTCXHHUYCCKOM W TPAHCIIOPTHOM HHKCHCPHOM
CTPOUTCIILCTBC. Cunrernueckue FGOMCM6paHBI - I‘eOMeM6paHbI, HU3IroTOBJICHHBIE B OCHOBHOM H3
CHUHTETHUYECKUX CTPYKTYP, TAKUX KaK IMOJIMATHIICH, TIOJIMITPOIHIICH U JIp. BUTyMHBIE reoMeMOpaHbl —
reoMeMOpaHBbl.

KJIIMMAaTUYECKUMHU YCIIOBUSIMH, AKTUBHO BHEAPSET COBPEMEHHBIC TEXHOJIOTHMH Uil YCUJICHUS
JKEJIE3HOJJOPOKHOTO  TMOJIOTHA. VICIONIb30BaHWE TEOTeKCTHIII M T'eOCeTOK B Y30ekucraHe
3HAUUTENBHO YBEIHUUIIO CPOK CIIY:KOBI KENEe3HOAOPOKHBIX MyTei. B psne mpoekToB BHEOpEeHUE
STUX MAaTepHalOB MO3BOJMIO COKPAaTUTh PACXOJlbl HA PEMOHT M YBEIWYUTh WMHTEPBAT MEKIY
KaluTaJIbHBIMA PEMOHTAMH.

Ha 2023 rox Ha »xene3HbIX Joporax Y3OekucraHa ObUIo mpuMmeHeHo Oonee 500 Twicsy M?
TEOCHHTETHYECKUX MAaTE€pPUaiIoB. DTO MO3BOJIMIO CHU3UTH YAaCTOTY PEMOHTOB KEJI€3HOJIOPOKHBIX
nytel Ha 15% 1 ymeHpIUTh JedopMaliuu 3eMiIstHOro mosiotTHa Ha 20%.

[IpuMeHeHre TeOCMHTETUKOB TMPUBOAUT K 3HAYUTEIBHOMY CHIDKCHHIO BEPTUKAIBHBIX U
TOPU3OHTAIIBHBIX JepopMaliuii 3eMJISTHOTO TMoioTHA. J[jIsi pacuera MPOYHOCTHBIX XapaKTEPUCTUK
3eMJISTHOTO TIOJIOTHA C YY€TOM F€OCUHTETHKOB UCIIOJIB3YETCs clieaytomias hopmyra:

O':Z

['ne: o- HanpsKEHME HA 3eMJISTHOE TIOJIOTHO,

F -npunoxennast Harpy3ka,

A - oAk, Ha KOTOPYIO AEHCTBYET Harpy3Ka.
[Tpumep pacuera Jis JKeJIe3HOH Toporu Y30eKUCTaHa, TJIe NCIOJIb3YETCs MOTMITHIICHOBAs T€OCeTKa
C XapakTepuCTUKON mpouyHocTH Ha pa3pbiB 1000 H/M, moka3piBaeT CHIDKEHUE HANPSHKCHUNA B
3EeMIITHOM HoJI0THE Ha 25%.

Hcnonb30BaHne TEOTEKCTUIISI U TEOCETOK B KEJIE3HOJOPOKHON HH(PpacTpykType Y30ekucTaHa

oOecreynBaeT:
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e VYBenuyeHue cpoka CiykObl 3eMIISTHOTO Mo0THA Ha 30%.
o CHmxeHHe 3aTpar Ha HKCILTyaTaluio U peMoHT Ha 20%.
e VYiyunieHue cTabMIBHOCTH IPYHTOB U IIPEJOTBPALLICHUE SPO3UH.

3akiaouenue: llpuMeHeHHe TEOTEKCTHJIA W TEOCETOK Uil YCUJICHUS 3E€MIISIHOIO IIOJIOTHA Ha
JKEJIe3HBIX Joporax Y30eKkucTaHa jaokazaio cBow 3(hdexTuBHOCTh. CTaTHCTUYECKUE TaHHBIC
MOKA3bIBAIOT 3HAYUTENIbHOE CHIDKeHHE JedopManmuil U yAaydlleHHE SKCIUTyaTallhOHHBIX
XapaKTePUCTHK >KENE3HOAOPOKHBIX MyTeil. BHenpeHne STUX TEXHOJOTHil MO3BOJSET MOBBICUTH
HAJCKHOCTh KEIIE3HOJAOPONKHOW MHPPACTPYKTYPHI, OCOOCHHO B YCIIOBHUSX CJIOXHBIX TPYHTOB U
AKCTPEMATLHBIX KITMMATHUECKUX YCIOBUH.
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MA’NAVIY TARBIYA - JAMIYAT BARQARORLIGIINING MEZONI
Ramatov Jumaniyoz Sultanovich. TDTr.U “Ijtimoiy fanlar” kafedrasi mudiri. Falsafa fanlari
doktori, Professor.
Salimov Baxriddin Lutfullaevich. TDTr.U dotsenti.
Yo‘ldashev Iskandar ismoil o‘g‘li. TDTr.U talabasi.

ANNOTATSIYA. Magolada mustaqillikni mustahkamlashning faol kurashchisi bo‘lib,
milliy bayramlardan, marosimlarda g‘oyaviy targ‘ibotdan foydalanish, globalizm illatlariga, axborot
xurujiga, “ommaviy madaniyat” tahdidiga nisbatan g‘oyaviy kurashchanlikni namoyon qilish, milliy
o‘zlikni himoya qilish uchun kurasha olish, buzg‘unchi g‘oyalariga, xoinlikka, loqaydlikka,
mahalliychilikka, terrorizmga, kosmopolitizmga garshi kurashish, buyuk kelajakka ishonch hissi
bilan yashash fazilatlari ahamiyati ochib berilgan.

Kalit so‘zlar: Ma’naviy kamolot, mustaqil fikrlash, g‘oyaviy immunitet.

ANNOTATION. In the article, he is an active fighter for the strengthening of independence,
using national holidays, ideological propaganda in ceremonies, demonstrating ideological
combativeness against the evils of globalism, information attack, the threat of "mass culture™, being
able to fight for the protection of national identity, against destructive ideas, treason, indifference,
localism, terrorism. , the importance of the qualities of fighting against cosmopolitanism and living
with a sense of confidence in the great future is revealed.

Key words: Spiritual maturity, independent thinking, ideological immunity.

Ma’naviy kamolot qirralari va muammolari haqida juda ko‘p fikrlar aytish mumkin,
imkoniyatdan kelib chiqib biz ma’naviy kamolotning mezonlaridan biri bo‘lgan mustaqil fikrlash
haqida so‘z yuritmoqchimiz. Mustaqil fikrlash elementlar shaklida deyarli har bir kishilarda mavjud,
ya’ni eng oddiy holatlarda ham kishi o‘z-0°‘zini boshqaradi. Ammo biz fikr yuritadigan mustaqil
fikrlash, yurtimizda bo‘layotgan har bir jarayon va unta oid bo‘lgan har bir munosabatga nisbatan,
0°‘z vaqtida to‘g‘ri va ob’ektiv fikr bildirish va oz munosabatini belgilab olishdir. Yoshlarning
mustaqil fikrlashi haqida so‘z borar ekan, avvalo, hozirgi kunda yoshlar o‘rtasida. aynan shu
fazilatning yetishmasligi ogibatida jamiyatda kelib chigayotgan illatlar hagida bir fikr yuritaylik. Bu
illatlarning keng tarqalganlari: 1. Yoshlar o‘rtasida giyohvandlik; 2. G‘oyaviy immunitetning pastligi
oqgibatida buzg‘unchi g‘oyalar ta’siriga tushib qolish; 3. Yoshlar jinoyatchiligi va huqugbuzarligi.
Shu uch illat, oxir-ogibat yoshlarimizga jinoyatchi muhrini bosish va ularni tom ma’noda
yuqotishimizga sabab bo‘lmoqda. Aslini surishtirganda bularning zaminida, mafkuraviy tarbiyaga
e’tiborning kamligi natijasida yoshlarning bu kabi illatlarni kelib chiqish sabablari va mohiyatini
bilmasligi yoki ochigdan-ochiq bu kabi hodisalarga ma’naviy jihatdan qarshilik qilishga ojizlik, ya’ni
mustaqil fikrlay olmaslik, o‘zgalarning fikriga, yo‘liga ko‘r-ko‘rona bo‘ysunishi yotibdi. Agarda
yuksak ma’naviyatli jamiyat shakllanishiga qgat’iy ishongan, bunga chuqur e’tiqod etadigan kadrlar
yetishtirilsa, avvalo shunday jamiyat bo‘lishiga komil ishonchi va e’tiqodi bo‘lgan imonli, barkamol
insonlarni tarbiyalay olinsagina ana shu jamiyat va davlatda barqgarorlik, farovonlik, osoyishtalik,
taraqgiyot tezlashadi. Shuning uchun ham mamlakatimizda mustagillikning dastlabki yillaridan
boshlab, toki bugungi kunga gadar bu masalaga davlat siyosati darajasida garab kelingan.

O‘zbekiston Respublikasi Birinchi Prezidenti I.A.Karimov ta’kidlaganlaridek, moddiy va
ma’naviy olam uyg‘unlashib, insonning ko‘sh qanotiga aylansangina, jamiyatning to‘laqonli erkin
rivojlanishi ta’minlanadi. Lekin, afsuski, ma’naviy inqirozning oldini oladigan, yoshlarni yuksak
ma’naviyatli shaxs sifatida shakllantirishni kafolatlaydigan ta’lim-tarbiya tizimi dunyoda xali
yaratilmaganligini bugun hayotning o°zi tasdiqlab ko‘rsatmoqda. Haqiqatdan ham, bugun murakkab
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vaziyatda ma’naviyat sohasida vujudga kelayotgan dolzarb muammolar, xususan, jahonning ayrim
mintaqalarida tobora kuchayib, ildiz otib borayotgan ma’naviy inqiroz xavfi xalqimiz ma’naviyatini
asrash barobarida uni yuksaltirish, aynigsa, yosh avlodning galbi va ongini turli zararli g‘oya va
mafkuralar ta’siridan himoya qilishni talab qilmogda. Hech shubhasiz, dunyoning gqaysi burchagida
bo‘lmasin, ma’naviyatga qarshi qanday tahdidning paydo bo‘lishi o‘zining bugungi kuni va ertangi
istigbolini o‘ylab yashayotgan har bir ongli inson, har bir xalgni tashvishga soladi. Albatta, bunday
ma’naviy tahdid va mafkuraviy xurujlar milliy va diniy tomirlarimizga bolta urishi, ulardan avvalo
farzandlarimiz ko‘proq aziyat chekishi mumkinligi, yoshlarda ma’naviy-axlogiy ongi yanada
yuksaltirishni taqozo etmoqda. Ta’lim tizimining barcha bosqichlarida bu fazilatlarni shakllantirish
o‘ziga xos xususiyatlarga egadir. Xususan, yuqoridagi ma’naviy-axloqiy fazilatlar oliy ta’limda
yanada mustahkamlanadi va hayotda faoliyat mezoniga aylanadi. Tarbiyaviy ishlar to‘g‘ri yo‘lga
go‘yilgan ta’lim muassasalarida talabalarda o‘z faoliyatida maqsadli kurash olib borish, mustagqil
fikrga ega bo‘lgan fidokor, tarixni to‘g‘ri anglash, o‘z kuchiga ishonchni gabul qilish, islohotlarda
faol ishtirok etish, urf-odatlarni, an’analarni asrash, demokratiyaga hurmat bilan qarash, ezgu
g‘oyalarga sadoqat, ma’rifatni yot g‘oyalarga qarshi qo‘ya bilish, ogohlikni, bunyodkorlikni,
ma’naviy yuksaklikni namoyon etish, jamoa tashkilotlarida faol ishtirok etish, mafkuraviy tahdidga
garshi kurash, globallashuvning salbiy jihatlarini fosh etish, yurt tinchligini saglash, demokratiya
eksporti mohiyatini fosh etish fazilatlari namoyon bo‘ladi.

Shuningdek, mustaqillikni mustahkamlashning faol kurashchisi bo‘lib, milliy bayramlardan,
marosimlarda g‘oyaviy targ‘ibotdan foydalanish, globalizm illatlariga, axborot xurujiga, “ommaviy
madaniyat” tahdidiga nisbatan g‘oyaviy kurashchanlikni namoyon qilish, milliy o‘zlikni himoya
qilish uchun kurasha olish, buzg‘unchi g‘oyalariga, xoinlikka, loqaydlikka, mahalliychilikka,
terrorizmga, kosmopolitizmga qarshi kurashish, buyuk kelajakka ishonch hissi bilan yashash
fazilatlari shakllanadi. Shu boisdan ham yoshlar tarbiyasining muhim bo‘g‘inlaridan biri — oliy ta’lim
muassasalari deb hisoblaymiz. Bizning fikrimizcha, oliy o‘quv yurtlarida davlatimiz tomonidan
yaratib berilgan imkoniyatlardan keng va samarali foydalanib, ta’lim-tarbiya ishlariga katta e’tibor
qaratish zarur. Oliy ta’lim muassasasida tarbiyaning barcha sohalari va ayniqsa, ushbu yo‘nalishlari
bo‘yicha alohida ta’lim-tarbiya ishlari olib borilishi magsadga muvofiqdir.
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HOBBIIIEHUE YCTOMYUBOCTH KEJE3HOJIOPOXXHOT'O HACHIIHA
IF'EOCUHTETUYECKUMU MATEPUAJIAMUA

Aoodykaromoe @appyx Omabex yenu
Aboykamunoe Illlaexam Illyxpamoeuu

AHHoOTanusl. JlaHHOE CTaTbe T€OCUHTETHMUECKHE MaTepuaibl UIPAlOT BAXHYIO pPOJb B
COBPEMEHHOW MH(PACTPYKTYpPE KEJIE3HBIX JOpPOT, 00ECTeYnBasi yCTOWYMBOCTh, AOJITOBEYHOCTh U
3¢ (HEKTUBHOCTD KEJIE3HOAOPOKHBIX MYyTeH. DTH MaTepUANIbl BKIIIOYAIOT B CeOsl MIMPOKUN CIIEKTP
MPOJYKTOB, TAKMX KaK N'€OTEKCTHIIb, TE€OPEIIETKH, FeOMEMOpPaHbI U APyrue, KOTOpble UCTIOIb3YIOTCS
JUISL pa3NIUYHbBIX 1LIeiel, BKIII0Yasi YKpEIUIeHHEe 3eMJITHOTO TOJIOTHA, APEHAX, 3alllUTy OT 3PO3UU U
CHU)KEHHE BO3JICHCTBUS HArpy30K.

KiloueBble ci10Ba: TE€OCHHTETHMUECKHE  MaTepHalibl, >KEJIE3HOJOPOXKHBIE  HACHIIH,
YCTOMYMBOCTb, aPMUPOBAHUE, APEHAXK, MOJIETIUPOBAHUE.

Beenenue. Vcnonp3oBaHue reOCUHTETUUECKHUX MAaTEPUAIOB HAYaI0Ch BO BTOPOH 1osioBuHE 20
BEKa, KOIJIa CTalM pa3pabaThIBaTbCsl HOBbIE CUHTETHUYECKHE MOJUMEpPHI. |'€OCHHTETHYECKUMU
ABJIAIOTCS MaTepuajbl, B KOTOPbIX KaK MHUHHMYM OJIHA U3 COCTaBHBIX YacTell H3rOTOBJIEHA U3
CUHTETHUYECKUX WM HATypaJbHBIX MOJMMEPOB B BHUAE HHUTEH, MIOCKUX (OPM, JEHTOUHBIX HIIU
TPEXMEPHBIX CTPYKTYD.

CrneuuanucTbl aKTUBHO IIPOBOJIJIM HAy4HbIE HCCIEIOBAaHMUS B OTPACIEBBIX HAy4HO-
UCCIIEIOBATENIbCKUX HMHCTUTYTaX M Ha MPENNpHUsaTHsIX, Onarogaps dYeMy MPOHU3BOACTBO
TE€OCUHTETUKOB CTaJl0 pa3BUBaThbCsi KpailHe akTuBHO. C TE€X HOp TEXHOJOTMU IPOU3BOJICTBA U
IPUMEHEHUS T'€OCUHTETUKOB 3HAYUTENIBHO SBOJIIOIMOHUPOBAIHN, YTO MO3BOJWIJIO PACIIMPUTh HUX
UCTIOJB30BAaHUE B  PA3IMYHBIX  00JACTAX  CTPOMTENBCTBA, BKIIOYAs IKEJIE3HOJOPOKHOE
CTPOUTEINILCTBO.

H3BecTHO, 4TO Ha JOporax, MPOJOKEHHBIX HAa Y4acTKaX C MEPeceYeHHbIM peibedoM, MOTYT
BO3HUKATh paszlu4Hble AePopMaiiii OTKOCOB. DTO MOXKET MPOUCXOIUTh H3-3a BBIKIMHUBAHUS
TPYHTOBBIX BOJl, YPE€3MEPHOM KPYTU3HBI OTKOCOB, IPUMEHEHHsS HEYCTOWUYUBBIX TI'PYHTOB s
BO3Be/IeHUs Hacbined. [l pacyeTra yCTOMYMBOCTH HACHIIM YYMTHIBAETCS HECKOJIBKO (PaKTOPOB:
KpyTH3Ha OTKOCa, OCOOCHHOCTH T'PYHTOB, LI€JIM YKperuieHus otkoca. Ha 3Tom s3rtame mosiBisieTcs
HEO0OXOIMMOCTh MH)KEHEPHBIX PAcUeTOB U Ie0JIOTHYECKUX M3bICKaHUIl. OHAKO, CETO/IHS UMEIOTCS
MaTepuaibl U KOHCTPYKIIMH, UCIIOJIb3YEMBbIE JUIsl OTKOCOB pa3HOl KpyTu3Hbl. K HUM M OTHOCATCS
F€OCUHTETUKH. [IpM HEAOCTATOUYHOW YCTOMYMBOCTH OTKOCOB HACHIIM MOBBICUTH YCTOMYHBOCTH
MO3KHO, UCIIOJIB3YS JKECTKHE IJIOCKUE F€OTKaHU, T€OPEIETKH NI 00bEMHBIE MaTepUallbl, UMEIOIINE
KO3(QUIHUEHT OTHOCUTENBHOIO YJUIMHEHUS npu paspbiBe He Oonee 10-15 %. Ilpumenenue
TE€OCUHTETUYECKUX MaTE€pUaJIOB ISl MOBBIIMIEHUS YCTOMYMBOCTH OTKOCOB HACHIIM OCHOBAHO Ha
COBMECTHOHM paloTe MpOCIONKU U TPyHTa B 30HE OINOJI3aHUs OTKoca. HazHaueHue apMUpPYOIIHUX
IIPOCJIOEK 3aKJIIOYAEeTCsl B IOBBIIIEHWM CABUTOBOM IPOYHOCTH Tonumu rpyHtra. Kpome Toro,
F€OCHHTETUYECKHE MaTepuayibl 00Ja/laloT BBICOKOM JOJITOBEYHOCTBIO M YCTOMYMBOCTBIO K
arpeccuBHBIM Bo3jelcTBUAM. [IpoBens aHanu3 XxapakTepUCTUK T€OCMHTETUYECKUX MaTepUalIoB Kak
3apy0eXHOro, TaKk U OTEYECTBEHHOI'O MPOW3BOJICTBA, CIEAYET BBIAECIUTh HECKOJIbKO Hauboiee
MHTEPECHBIX MaTEPHAJIOB, KOTOPbIE MOKHO PEKOMEH/10BATh [ IOBBIIIEHHUS YCTOMYHUBOCTH OTKOCOB
HachIllel B JOPOKHOM CTPOUTENBCTBE. [[0CTaTOUHO MIMPOKOE PACIPOCTPAHEHUE HA CETOAHSIIHUN
JIeHb TIOJy4aloT COOPYXKEHHS U3 apMUPOBAHHOTO TPYHTa, KOTOPHIE MPEACTaBIAIOT COOOM
HCKYCCTBEHHOE COOpPY>KEHME, BBIIOJIHEHHOE IOCPEICTBOM IIOCIOMHOIO apMHUpOBaHMsS TIpyHTa
HAaChIIH TE€OCMHTETUYECKUMHU MaTepuallaMd, B YacCTHOCTH — OJHOOCHO OpPUEHTHPOBAHHBIMU
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reopemeTkamMu. D PeKT apMUPOBaHUS B JAHHOM CIydae COCTOMT B HEOJMHAKOBOM OTPaHUYCHHUU
F€OCHHTETUYECKUM MaTepHuajoM HOpMalbHOU nedopMalvy B pa3HbIX HampaBieHUsX. TexHomorus
MIPUMEHEHHUS T€OCUHTETUKHN MEHee TPYI0EMKa, [0 CPAaBHEHUIO C COOPYKEHUEM cTeH u3 6eroHa. OHa
MO3BOJIIET CYIIECTBEHHO YBEIMYMBATh CTaBKY SKOHOMHYECKOH BBITOJbI, IO CPAaBHEHUIO C
UCIIOJIb30BAaHUEM  TPAJAULMOHHBIX TEXHOJOTHH, NpPEANnojiaralolliuX BO3BelIeHHE OETOHHBIX
HNOJANOPHBIX CTEH, IUMYHTOBBIX OrPAXKICHUM WM JaXe 3aMEHy TIpyHTa IIPU BbBIIOJHEHUHU
CTPOUTENBHBIX pa0OT Ha IUIOMIAAKaX CO CIA0BIM HEyCTOWYMBBIM OCHOBaHUEM [1].

Metoa n uccienoBanme. ['€OCUHTETUKHN NENATCS HA HECKOJBKO BUAOB M KaXKIbIM W3 HUX
IO3BOJIIET PEIINTh 3HAUYMUTEIbHOE KOJMYECTBO BAXHBIX 3aJad I[pU pEAU3allUU IPOEKTOB B
YKEJIE3HOJJOPO’KHOM CTPOUTEIHCTBE.

['eoTekcTrIIb TIpeICTaBIsACT COOOM HETKAHBIN MJIM TKAHBIH MaTepuai, KOTOPBIH UCIOJIb3yeTCs
JUIsL  apMUPOBAaHMSI, pa3felieHus, (QUIbTpaluu, YKpeIUieHus U 3alluThl TpPyHTOB. B
JKEJIE3HOJJOPO’)KHOM ~ CTPOMTENLCTBE  I'€OTEKCTUJIb  NPUMEHSAETCSs Uil apMUpPOBaHUS U
IPEOTBPALLIEHHUS] CMEIIMBAHUS CIOEB I'PYHTA, YTO MOBBILIAET YCTOMYMBOCTH 3€MJISSHOTO IOJIOTHA.
OH TaKKe UCIoNIb3YeTCs AJIs 3aLUThI OT 3PO3UU U CTAOUIIN3ALMU HACHIIIH.

TS 2 AR TR - SR Z
Pucynok 1. Yknanka reorekctuib Ha 311
l'eopemieTkn NpeaCTaBISIIOT COOOM CETYATYIO CTPYKTYpPY, OOBIYHO H3IOTOBJICHHYIO W3
MOJIMMEPHBIX MAaTepuajoB, KOTOpas WCIIOJIb3yeTCs s YKpeIUIeHHs TpyHTa. [eoperieTku
UCIONIB3YIOTCSL Ul apMUPOBAHUS HAChIIM M YBEIWYEHMs] HeCylled crnocoOHOCcTH TrpyHTa. B
HKEJIE3HOJJOPOKHOM CTPOUTENBCTBE 3TO IOMOTA€T CHU3UTD OCAAKY IMYTEH U yIyUIIUTh YCTONYUBOCTh
K Harpy3kam OT MPOXOJSIIUX MTOE3/0B.

Pucynok 2. I'eopemerku HCIOAB3YIOTCS U1l apMUPOBAHUS HACBIIIHM U YBEIUYEHUS HECYILIEH
CIIOCOOHOCTH TPYHTA.
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l'eomeMOpaHbl — 3TO BOJOHENPOHHIIAEMBIE CJIOW, H3TOTOBJICHHBIE W3 CHHTETHYECKHX
MaTepuasoB, KOTOPbIE HCIOIB3YIOTCS JUIsl M30JSAIUN U 3alIUTHl OT BJIard. B jkene3Hom0pOKHBIX
KOHCTPYKIHUSAX TeoOMEeMOpaHbl MCIONB3YIOTCS JUIsl MPEeIOTBPAILLEHUS MPOHUKHOBEHHUS BOJABI B
HACBIIb, YTO IIOMOTaeT U30eKaTh Pa3MbIBAHUS IPYHTA U CHUXKAET PUCK Aedopmariuii.

Pucynok 3. 'eomemMOpaHbl HCIIONIB3YIOTCS [T IPEJOTBPALICHUS IPOHUKHOBEHUS BOJIbI B
HACBIIIb.
I'eoceTkn — »TO ceTdaThle CTPYKTYPbI, U3IrOTOBJICHHBIC M3 BBICOKOIIPOYHLIX IMOJIMMEPHBIX
BOJIOKOH. ['€0CeTKM B JKEIEe3HOAOPOXKHOW HHMPACTPYKTYpE HCIONB3YIOTCS IS yIydIIeHUs
pacnpeneseHns Harpy30K U peAoTBpallleHUsl pa3MbIBa IPyHTA.

v

gy B e T RO e T e
Pucynok 4. ['eoceTku HCIIONIB3YIOTCS TS YIIYYIICHUS pACIIPeICIICHHS HArPY30K.

IpeumymiecTBa HCHOJL30BAHUS TEOCHHTETHYECKHX MaTepuajoB. [IpuMmeHeHHE
T€OCHHTETUYECKUX MAaTepHaIOB TMPU CTPOUTEIBCTBE JKENE3HBIX JOPOT TO3BOJSET PEIIUTh
3HAYUTEILHOE KOJIMYECTBO BXKHBIX 3a1a4. KirtoueBbIMU U3 HUX sBisitoTes [2.3.4]:

1. 'eocunTeTHUECKHE MaTEepUANbl MMOMOTAIOT 3HAYUTENBHO YIYYIIUTh YCTOWYHUBOCTD
3eMJISTHOTO MOJIOTHA M MPOJUTUTH CPOK CITYKOBI JKEJIe3HOIOPOKHBIX MyTeH. ITO JOCTUTAETCS 32 CUET
YKPEIUICHUS TPYHTA, YAyUIIeHUS IpeHaXa U MPEJTOTBPAIICHHUS SPO3HH.

2. Hcnonp3oBaHne TEOCHHTETHUECKUX MAaTEPUAIOB TO3BOJSIET CHU3WTH 3aTpaThl Ha
CTPOUTENBECTBO U OOCTY)KHBAHHE YKEJIE3HOIOPOKHBIX MyTeH. DTO CBSA3aHO C YMEHBIIICHHEM 00beMa
3eMJISTHBIX PaloT, YITydIIeHHEM JIpeHaXKa U CHIDKEHHEM OTPEOHOCTH B 4aCTOM PEMOHTE.
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3. I'eocunTeTHUECKME MaTEpHAIIBI CIIOCOOCTBYIOT CHHYKEHHIO HETaTUBHOT'O BO3JCHCTBUS
Ha OKpyXKawiyro cpeny. OHM NOMOrarOT MPEeAOTBPATUTh pa3MbIB TPYHTA, YMEHBIIUTH PHUCK
3arpsi3HEHUS BOJIOEMOB U COXPAHUTh €CTECTBEHHbIE JIAHIIA(THI.

4. [IpuMeHeHne  TEOCHMHTETHMKOB  IIO3BOJISIET  YJAYYIIWTH  JKCIUTyaTallMOHHBIE
XapaKTEPUCTUKU KEIE3HOJOPOKHBIX MyTeH, BKIIIOYask UX HECYILIYIO CIIOCOOHOCTh, YCTOMYMBOCTD K
ocaZkaM M BUOpanusiM. ITO OCOOCHHO BaXKHO JJISI CKOPOCTHBIX JKEJIE3HBIX JIOPOT M YYacTKOB C
MHTCHCUBHBIM JBUKECHHUEM.

3akiarodyeHue. ['€OCMHTETHYECKHUE MaTEpUaAIbl MIPAIOT KIIOUEBYIO pPOJIb B COBPEMEHHOMN
UHPPACTPYKTYPE IKEJNE3HBIX JIOpOr, oOecrmeyuBasi WX YCTOWYMBOCTb, JOJTOBEYHOCTH U
s dexTrBHOCTH. OHU MO3BOJSIOT YIYYIIUTh SKCIUTyaTallUOHHBIE XapaKTEPUCTUKH MyTel, CHU3HUTh
3aTpaThl Ha CTPOUTENBCTBO M OOCHY)KHMBaHHE, a TAKK€ YMEHBIUINTh HEraTUBHOE BO3/CHCTBHE Ha
OKPYKalIlyl cpefy. B ycrnoBusAX NOCTOSHHOIO poCTa TPAHCIOPTHBIX HArpy30K U YCIIOKHEHUS
KIIMMaTHYECKUX YCJIOBUNM MPUMEHEHHWE TEeOCHHTETUKOB CTAaHOBUTCS Bce Oojiee aKTyalbHBIM U
BOCTPEOOBAHHBIM, YTO J€JIa€T HMX HEOTHEMJIEMOW YacCThI0 COBPEMEHHBIX JKEIEe3HOJO0POKHBIX
IIPOEKTOB.

Cnucok JinTeparypbl:
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YAJIMHEHHUSA CPOK CJIYKBbI PEJIBCOB C IOMOIIIHU HIVIMPOBKU

Mupxanoea Masocyoa Muxaiinosna
Mamaoanues Acaobex Typcynanu yenu

B oannou cmamee paccmompena yonunenusi cpok cayaiconvl penvcos. Penvcogvle depexmol ux
NOABNIEHUS HA 20106Ke, USMEPEHUs UZHOCA 20JI06KU PelbCd U 320 YCMPAHEHUS.

Knrwoueswie cnosa. Penvco, winusogpxa, nokasameins, peibcounughosanvbhblil noe3o.

Haubonee noporocrosimym 37€MEHTOM KOHCTPYKLIMHA BEPXHETO CTPOEHUS KEJIE3HOAOPOKHOTO
IIyTH SIBJIIIOTCS PEJIbCHI, KOTOPbIE IPUOOPETAIOTCS € 3aTpaTaMU BaIIOTHBIX CPEACTB. B cBs3U ¢ 3TUM
aKTyaJbHBIM SBJISIETCS MAKCUMAIBHOE IPOIJICHHE CPOKOB CITYKObI PETTbCOB OT MOMEHTA UX YKIIAIKH
10 3ameHbl. OHuM 13 Hanbosee 3 PEeKTUBHBIX METOI0B IPOAJICHUS SKCILTYyaTallUOHHON CTOMKOCTH
PENBbCOB ABISIETCS MITH(OBKA PETHCOB.

B cucreme BesieHus myTeBOro X03sHCTBA IM(OBAHKUE PEIbCOB B HACTOSALIEE BPEMS CTAHOBUTCS
OJTHUM W3 MIPUOPUTETHBIX HarpasieHui. [llnudpoBanue penbco ABuseTcs HEOOXOAUMOM COCTaBHON
YaCThI0 SKOHOMUYHOT'O TEXHUYECKOT0 COJAEpkKaHUs BepXHEro crpoenus mytu. [Ipopunakruueckoe
T OBaHUE MTO3BOJISIET MPEIYIPETUTH MOSIBICHUE Ae(EKTOB ITOBEPXHOCTH KaTaHUs, HE IOIYCTUTh
(MM CYIIECTBEHHO OTJAJINTh) PA3BUTHE B PEIbCcax Ae(PEKTOB KOHTAKTHO-YCTAJIOCTHOIO XapakTepa.
[lepedens ycTpaHsSeMbIX M YMEHBIIAEMBIX IOCPEACTBOM HNUTH(POBAHUS 1e(EKTOB PEITHCOB BKIIOYAET
CJIeAyIOlIMe BUABL: BOJHOOOpa3HbIE H3HOCHI, CEMJIOBHHBI, HPOOOKCOBKH, MEXaHHYECKUE
MOBPEXJICHHS, DPACIUTIONIMBAHUSA, CMSTHS, IUIACTUYECKHE ae(opManuy TOJOBKH, OTCIOCHHS U
BBIKpAIIMBAaHUS MeTa/lyla Ha paboyeil BBIKPY)KKE T'OJIOBKHM, COUTHIE KOHIIBI PEIbCOB B CTHIKAX,
HEPOBHOCTH B CBAPHBIX CTHIKaX, A€()EKTHI BCIACICTBHE HAPYILICHHS TEXHOJIOTUU H3TOTOBJICHUSI.

B pesynbTare ynaneHus NOBEpXHOCTHBIX A€()EKTOB CHIXKAIOTCS BEPTUKAIbHbIE TUHAMUYECKHUE
CWJIBI, IIyM M BUOpalMK, YBEIUYUBAECTCS CPOK CIIYKObI PEbCOB, PEIbCOBBIX CKPEIUIEHUH U LImall,
IPOMCXOIUT CYIIECTBEHHOE YIJIMHEHUE LUK BBIIPABKY MYTH B IaHe U npoduiie. Kpome storo,
YMEHBILAIOTCA PacXO/bl 10 COAEPKAHUIO U PEMOHTAM IOJBHKHOTO COCTaBa M YBEIUYMBAIOTCS
CPOKH €ro CiIy>kObl 06J1aroiapst yMEHbLIEHUIO U3HOCA M YCTAJIOCTH JIeTaJIeH U y3JI0B.

[nudosanue TpeOyeTcs BHIMOIHATH C TOMOIIBIO CIIEUAIBHBIX TEXHUYECKUX CPEJICTB, IPUUYEM
o0beM CHMMAaeMOro MaTepuajlla M  IOJy4yarolIMHCS  TMONepedHbli  NpoQMib  JOJKHBI
pEerIaMeHTHUPOBATHCA CHENUATBHON IOKYMEHTAIUEH.

[InudoBanue peabCcoB NPOU3BOIUTCS TPEX BUJIOB:

e podUIAKTUYECKOE, MPEAyCMaTPUBAIOIIEE PETYIIPHOE CHATHE HanboJiee MOBPEXKACHHOTO
CJIOS MEeTaJljla Ha CTaJud MEJJIEHHOIO POCTa HEPOBHOCTEM M MOBEPXHOCTHBIX TPEIIHH,
MIO3BOJISIIOIIEE TPEIOTBPATUTh UX YCKOPEHHOE PA3BUTHE;

e npoduiibHOe HITKM(OBaHKE, IPU KOTOPOM I'OJI0BKA peiibca NUTH(YETCs IO BCEMY IEPUMETPY
C 1IeJIbI0 YCTPAaHEHUs 3HAUYUTEJIbHBIX TIOBEPXHOCTHBIX 1€()EKTOB U BOCCO3/IaHUs 3a/laHHOTO
npodus;

e numM@oBaHUE, MpEIHA3HAYEHHOE Ul YCTPaHEHHs BOJHOOOpPA3HOIO M3HOCA M KOPOTKUX
HEPOBHOCTEH IpYrux BUIOB Ha MOBEPXHOCTU KaTaHUS PEIbCOB.

Cpoxk cityk0bl penbcoB siBisieTcsl GyHKIUEH paboThl UX MO MOJBUKHBIM COCTaBOM, TUIIA U
MOIIHOCTH PEJIbCOB, XapaKTEPUCTUK BEPXHEr0 CTPOEHMS] M TOJBUKHOIO COCTaBa, YCIOBUI
AKCIUTyaTal[MH MYTH U TEXHOJIOTMU U3TOTOBIIEHUS PEIbCOB. PeNbChl BBIXOIAT U3 CTPOS 10 U3HOCY U
nedexram. Mx cieayeTr n3bIMaTh U3 MyTH IIPU H3HOCE HA ONPEAETICHHYIO JOMYCTUMYIO BETMUHUHY; IO
TOMY (hakTOpy M OIpenenseTcss CpoK CIyKObI perbcoB. Tak Kak rojloBKa peibca W3HAIIMBAETCS
IIPOXOJAIIMMHU IO HEN KOJIECAMHU, TO U3HOC U3MEPSIETCSI MIJIOLIAAbI0 H3HOCA () MTONEPEYHOIO CEUEHUS
TOJIOBKH penbea (puc.1).
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hBepT

0=pT<[o] . o=hnp*br-¢.

311ech P-yeIbHBIA H3HOC TOTOBKH PEbca, MMZ/MIH.T OPYTTO;
T-npomreamuii TOHHaX OPYTTO;

[®]-nonyckaemas miomaae H3HOCA, MM
Nup — IMpHHA TOJIOBKHU pelibea;

2.

br — HOpMHEPOBaHHBIH MIPEIETBbHBINA H3HOC TOJIOBKH PEJIbCa;
€ — YUUTBHIBAET PA3HUILy OUEpPTaHUs T'OJIOBKH U BOOOPAKAEMOIro MPSIMOYTOJIbHUKA, KOTOPYIO

IPUHUMAIOT paBHOH 70 MM2.
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Puc.1 IlonepeuHoro cedeHus roJIOBKU peiibca.

Ha KpuBBIX y4acTKax ( 3aBHCHT OT [NIyOMHBI Nmp MPUBENCHHOrO M3HOCA —BEPTHKAIBHOIO H
O0KOBOTO (BEPTHKAILHOIO H3HOC Npepr M3MEpsieTCs MO OCH TOJIOBKH pelibca, OOKOBOM Ngox 1O
TOPU30HTAIIM HAa PACCTOSIHUU 13 MM OT MOBEPXHOCTH KaTaHUs TOJIOBKH).

hnp: hBepT +n* ook

N-ko3¢GuIeHT npuBeaeHus coraacHo pasex 0,5 [1].

ITonepeuHble yCTalOCTHBIE TPEIUMHBI B TOJIOBKE B BHJE CBETIONO WJIM TEMHOIO IIATHA,
BO3HUKILIME OT BHYTPEHHEW WJIM HapyXKHOW MPOJIOJILHOM TpeuiuHbl, 00pa3oBaBIIeiics BCIEICTBUE
HEJOCTATOYHOM KOHTAaKTHO- YCTAJIOCTHOM IPOYHOCTH  MeTajuia,
perbca mocie mpoIycka rapaHTUHHOTO TOHHaKa (puc.2).

a

Lor 2

Puc.2 Cxematuueckoe m3obpaxkenue aedexra peibca [2].

B

U T[pUBCAINIME K OTKaly

e

Baxubimu MEpaMu MO HNPOJJICHUIO CPOKOB CJ'Iy>K6LI PCILCOB B MYTU SBJSACTCA I.H.TII/I(l)OBKa ux
T'OJIOBKH peJ'II)COHIJ'[I/I(bOBaIII)HBIMI/I noesgaMu Jid yaaJlCHH C IOBEPXHOCTHU KaTaHUA HepOBHOCTeﬁ u
MOBCPXHOCTHOT'O MOBPCKIACHHOI'O CJIOA MCTaJlIA. Hcxons 13 MHOIOJETHErO OIbiTa HEMELKHE
KCIIC3HOAOPOKHUKN YTBCPKIAAOT, YTO IHJ'II/I(bOBKa PEILCOB IMO3BOJACT CEPHE3HO IMPOATIUTHE CPOK
CJ'IY)K6LI METAJTIIITMYCCKHUX 3JICMCHTOB )K/)I IIOJIOTHA. KpOMe TOr0, BCC CUIC MPOAOJIKAOTCA ITOUCKU TOl

22
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MapKH pesibCOBOM CTai, KOTopas OyJeT TpeboBaTh HauMeHee YacToro MU OBaHMs, YTO YMEHBIIUT
TEKYIIHNE 3aTpaThl Kak paAOOTHUKOB, TaK M JKU3HEHHOTO IIHKJIA PEITHCOB.

Cotpynnuku DB (HauuoHnanbHas /1 koMmmnaHus ['epMaHuu) HENPECTaHHO CTAPAIOTCS MPOIJIUTH
<OKU3Hb» HEMELKHUM peibcaM. HoOBbIE BBICOKOCKOPOCTHBIE COCTaBbl OKAa3bIBAIOT CEpbE3HEMIIee
HaNpsDKEHUE Ha MecTa COMPUKOCHOBEHHMSI PETIbCOB U KoJiec noe3a. Emie ogHoi npobiemoit apisercs
MaJjoe KOJMYECTBO TEXHOJIOTHYECKUX MEPEPHIBOB B JABUKEHUU MOE30B, YTO OIPAHUYUBAET BpeMs
npoBeaeHus padbot. [loaTomy skene3HOAOPOKHUKN 3aHUMAIOTCS UCCIIEIOBAaHUSIMU, KOTOPbIE CMOTYT
OCTaHOBUTH, JMOO 3aMeUIUTh MOsBIeHUE Ae(eKkToB Ha penbcax. ONBIT TOBOPUT O TOM, 4YTO
MOBPEXKACHUS B CBOEH OOJIBbIIIEH YaCTH BOZHUKAIOT HE W3-3a COOCTBEHHO KOHTAKTAa KOJIECA U PEIbCOB,
a 3a CYeT pacKayKy I10€3/]a BIEBO-BIIPABO 110 X0y ABMXKEHUS. B pe3ynbpTaTe NosABIAIOTCS BMITHHbI
U CETKU TPEIIMH. YUYEHbIC CTaBAT CBOEH LIEbI0 YBEIMUUTh SKCILTyaTallMOHHBIN CPOK PEILCOB (pUC

3).

a /
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Puc.3 YBenuueHHBIN SKCILTyaTallMOHHBIA CPOK PEITHCOB.

@ —Ha TPAMBIX W KPHUBBIX (I CpPEIHUX YCIOBHA —3BEHHEBOW ITyTh, PEIHCHI
HenuidoBaHHble ); 6 — 1muIMdoBaHHble penbebl [ rpynmnsi: 1, 2, 3 — Ha 2-M TJIaBHOM IyTH
COOTBETCTBEHHO B CEpPE/IMHE IIJICTH, 00IIee U3BATHE, Ha YPAaBHUTEIBHBIX TposieTax; 4, 5, 6 — 1o ke
Ha 1-M IJIaBHOM IyTH.

OcoOeHHOCTBIO  penbconumnpoBaibHoro moesna ¢upmbl  «\V0sslohy  sBisercs meton
BbICOKOCKOpOCTHOTrO IudoBanus (HSG), 4Tro mo3BosisseT COXpaHUTh KauyecTBO B TEYEHHUE
JUTMTEIIbHOTO BPEMEHH TPH HU3KHUX PacXo/ax.

[Tponecc mumMdoBaHUs OTIMYAETCS HIKOHOMHYHOCTBIO M aKKypaTHOCTBIO: 1I€JI€HAIPaBICHHBIH
CbEM C TIOBEPXHOCTH pellbca 3aTBEPAEBIIETO CJOS MO3BOJSET MPEJOTBPATUTH TIOSBICHUE
NOMEPEYHbIX TPEIIMH TOJIOBKM penbca u  puduenus. IlnaBHas HacTpoilka mapaMeTpoB
HUTM(OBATHHOTO arperaTa Mo3BoJISIeT ONITUMHU3UPOBATH ITOTIEPEUHBIN MTPOQUITb pelibea - TPU padodei
ckopoctu 110 80 KM/4. BEITSKHBIE yCTPOHCTBA yIaBIMBaIOT CHUMAeMbIil MaTeprall, KOHTeHHEepbI 115
IBUTH BMEMIAOT 70 6 TOHH. Bmaromapst MoxyisHOM KoHCTpyKimn HSG-2 (puc. 1) BO3MOXHO
CIeTJICHHEe JBYX HUTU(OBAIBHBIX MOE30B. B pe3ymnbraTe MpOM3BOIUTEIHHOCTh WM JAbHOCTh
NeMCTBUS TI0e3/1a YBEIIMIMBACTCS BIIBOE, YTO SKOHOMHUT BPEMSI M 3aTPATHI.

Jmuna HSG-2 cocraBisier 45 M, Harpy3ka Ha ocb — 20 T, nummdoBaHUE OCYIIECTBIISAETCS
YeThIPHMSI arperaraMu, KOTOpbIe OCHAIIEHB! 96 mumdoBaIEHEIMA KaMHSIMH.

[IpousBoaurtensHocTs noe3na HSG-2 3a cmeny 1o 100 km.

Coem marepuana: 0,1- 0,3 mm.
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Puc. 1 Illnudosansuerii moe3x HSG-2. [3].

Texunonornu 1UM(OBaHUS PEILCOB B YCIOBHSAX JKEIC3HOAOPOKHOTO ITyTH, IMO3BOJIMBIINE
chopMHpOBATH TEXHUYECKHE U TEXHOJIOIMYECKHE PELICHHs, BHEIPCHUE KOTOPBIX BHOCHUT
3HAYUTEIILHBIA BKJIAJ B PA3BUTHE KEJIC3HOIOPOIKHOM OTPACIU M IKOHOMHUKH CTPAHBI B LIEJIOM 32 CUET
HOBBILICHUS AP HEKTUBHOCTU IKCIUTYaTALUH, COJCPIKAHUS i PEMOHTA JKEJIE3HOIOPOKHOTO MYTH 32
cdeT obecrevyeHus KauecTBa Mpo(UIMPOBAHUS PEITbCOB.

a)

Ecnu cpemnuii cpok city:x0bl1 penbcoB cocTanisieT 20 JeT, TO B pe3ysbTrare NUTH(GOBKH OH
YIUIMHUTCS 110 28 5eT. 3aTpaThl Ha IpUOOpEeTeHNE HOBBIX PEIbCOB OTCPOYATCS Ha § JIeT.

Taxum oOpazom, mpoduibHas NUTH(OBKA PETHCOB C MCIOIB30BAHHEM CHEIHATHHON TEXHHUKH
Tpebyer yckopeHHoro BHenpeHHs Ha AO «Y306eKHCTOH TeMHp HYIIaphu» C TEXHHYECKOH U
DKOHOMHUYECKON TOUYEK 3PECHMUS.

Cnucoxk aurepaTypsl

1. T'.M. axynsui XKenezonopoxxueiii mytb MockBa «Tpancropt» 1987 r.

2. Wuctpykums «aedektsl penbcoB. Knaccubukanus, xaTanor u mapaMeTpbl JedeKTHBIX U
crpoaedexTHbIX penbcoBy 10.02.2015 r Nel7.

3. www.howlingpixel.com Highspeed Grinding HSG-RC-01 I'epmanust 2018r.

4. MaxyroB H. A., CocHoBckuit JI. A., KebukoB A. A. MeToa OIEHKHM MEXaHHYECKOTO
COCTOSTHUSI MaTepuaa pelibcoB Mocie AMUTENbHOM dKcruTyaranuu // 3aBojckas gaboparopus. 2007.
T.73.Ne 8. C. 49 —54.

JIsictok B. C. CpaBHUTENIbHBIE HCHBITAHUS JIOJITOBEYHOCTHU penbcoB // IIyTh U myTeBoe
x03s1iicTBO. 2005. Ne 2. C. 23 — 25.



http://www.howlingpixel.com/

Innovative technologies in construction Scientific Journal (ITC) Volume 11| Issue 1

TEMUP HYJUIAPUJIATH CYB YTKA3YBUYM KYBYPJIAPHUHI XOJIATH TEOPAIAP
EPJTAMUMIA AHUKJIAILL
AOGnyanueB Dnépbex beranueBnu
MupxanoBa Masxxyna MuxaiinioBHa
Ywmapanue loxxaxon Myxammaapys3u VEinu

AHHOTAIUA: Ymby wMakomaga TeMup WY TapMOFUAa JKOWJIAITaH CYHBUH

WHIIOOTJIADHUHT 3HT KYN TapKajiraH Typu OYiraH cyB yTKa3yBud

KYBUPJApHUHT XO0JIaTH OYHnYa TEKIIHUPYB KapaCHu KypuO YMKHUITaH.

Kauut cy3znap: CyHbUil MHIIOOT, CYB YTKa3yBuM KYBYpJap, KMUUK KYIPUK, TEMHP-
6eToH, 6ETOH Ba TEMUP KyBUpJIap, reopaap.

Kupum. MamiakaT UKTUCOAUETUHUHT PUBOXKIIAHUIIH, SKCIIOPT CAJOXUATUHUHT OLIMILIU Ba

UCTEeMOJUMUIapra MaxcysoT 31aTuO OepHlla TeMUp HYJUIApHUHT YPHU KaTTa axamMHsTra srajup.
Temup WyutapHu MamiIakaT MUKTHCOAMETUHUHT KOH TOMHUpJiapu jae0 aranuiapu Oexu3 smac. Iy
Oourc TeMHp My TapMOKJIAPUHHU PUBOKJIAHMILN Ba dKCIUTyaTallUsard TEMUP HYJIIapHUHT TEXHUK
XOJaTH Ba IOK TAIIWMII KOOWIMSTHHH Tanald Aapakacuaa ynuiad TYpPHIIMIINTAa KaTTa axaMmusT
oepunanu [1.2.3.4.5.6.7.8.9.10]. Temup iymapuaaru KyTapMa OCTUIATH KyBHpJIap Ba 6apya CyHbHI
WHIIOOTJIAPHUHT SPMUHU TAIIKWI KWJIaJWd Ba yiap €HI KYI TapKaliraH CyHbUU HHIIOOTIAPUIMD.
KyBypiapHUHT KYJIaHUII TOUPACH aCOCaH BaKTU-BAaKTU OWJIaH MIIANAWTaH KUYUK CYB OKUMIIapU
saHU EMFUp EFraH/ia Ba KOp epUIIM HATHKacuIa XOCHI OYiIaauran CyBJIapHU TeMUpP HYI TapMOFHUTa
3apap eTka3MaciaaH yTka3uO Oepuimuu tabMuriaiu [11.12.13.14.15]. CyB yTka3yB4un KyBUpPJIap
XONIaTH YpraHuil naBpuaa Ttaxpuba ydactkcu cudatuaa TomkeHnT-Cupnapé iyHamumu Tanmabd
onmHad. YyHKH Oy ydauTKa WYHAJIUIIM TE€3I0pap Ba IOKOPH TE3JIMKAAru Moe3yiap XapakaTIaHaIu.
Iy caGabmu OyHmail TapMOKJIapJa HYJTHHHT TEXHHUK XOJIATH MYXHM axaMusTra sra. Temup iy
TapMOFUJIard CYHbUM HWHIIOOTJAPHUHI XOJIATUHM KyHuJaru KeITHUPWITraH >KaJaBajulapliaH
KYPULIMMHU3 MYMKVH.
Kansanman kenTupwiIraH MabIyMOTIApaH MIYHH aWTUI MYMKHHKH XO3UPTHU JIaBpAa TEMHUP My
OCTH/IA JKOMIAITaH CyB YTKa3yBUM KyBUPJIAPHUHT UIIUIAII )KUXATH ylapra KypcaTuiaiurad TeXHUK
XU3MaTiap SHU Ky3-KHII oinapuaa Oaxapuianu. Ky3-kuimn oinapuna cyB yTkazyBuM KyBHpIap
YOKWHWIAPJIaH TO3aJIaHUO Maxcyc KYpUKIaH YTKa3UIam.

| _Bnok nuTanna 9712 |

] L
BnEHEIR
6nok ynpasneHna

TpaHcnopTHas

1-pacm. Teopajap apaBayaHUHT KYPUHHLIH.
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Maxcyc kypuK Bazudanapu Kylunaruiapaad uoopaT: KyByp OpKalld HOpMal CyB OKUMHUHHU
xucoOnam, KyByp YHMKWII Ba KHpUIIJA KaHal XOJAaTHHH TEKIIMPUI, KyBYp HHIIAOJWTH Ba
OYFuMIIapard THAPOU3OJISAIUS LIYHUHTIEK, HYKCOHJIap aHUKJIaHca ¥3 BakTuaa Oaprapad sTuin
Oyitnua yopa Tanbupiap Kyuianwiaan[16.17.18].

Temup iynnap yuyH reopajaap TU3UMIapu 0au1acT MpU3MacH, ep MoJIOTOCH Ba CYB YTKa3yBUU
KyBUpJIap XOJIATUHU TaXJIMJI KWJIWMI, yiapaard jaedopmacusuiapiHl aHWKIAll UMKOHUHHU Oepanu,
TEMUP WY ep TOJOTHOCHHHY KaTJIaMIapy KaJUHIUTH Ba TAPKUOU, MOWICBOP YerapacuHU YH3UIIL, Ba
ep TOJOTHOCHAAH YTraH KOMMYHHKAIMs TH3UMIIAPUHU YPHUHHU AHHUKJIAIl UMKOHUHU Oepajiu.
l'eopagap MabIyMOTIapMHM KalWTa MOUIAII HaTWXXKacuga OayiacT MPHU3Macd Ba CYB YTKa3yBUd

KyBHUPJIQPHUHT Y4 YT4aMJIi MOJCIUIapU 3JIEKUPOH Hycxacuuu un3aau[19.20].
MOl TR R L I ST e I -
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2-pacm. ['eopagapaan onmuHTaH HaTHOXXaIap.

By maxxmyanapu yi4oB OMp BaKTHUHT y3uaa Oup Heya aHTEHA OMpIHMKIApH OWIaH amanra
OLIMPUIIAIHU, arap TeMUp UYNI U3 OyTyH KeHIJuru Oyinua 25 MeTp OpaMKHU TEKIIUPHUII KUITHII
UMKOHMHU Oepanu, Oy 3ca MIIl TE3TUTMHM omMpaau. ['eopaiap Typiau 4acTOTalnd MOHOOJIOKIapiaH
doiinananum (1700 Mru nqan 400 Mru raya) opkajiu ep MoJIOTHOCH YyKYypJIMKIIapJa TeMUpP HYTHUHT
TYpJIU IeTAJUTApHU YIYalUIapHU TAabMUHIIANN Ba OyHAal TEKIIUPUIIIIAp XapakaT TApKUOMHH IITIall
naHxapacuaaH xaB(cus YTUIIMHU TabMUHIIANN.

by kabu reopamapiap Te3r0pap Ba IOKOPU TE3NMKIArHM TEMUpP HYyIutapuaa CyB YTKa3yBUH
KYBYpJapHU TEKIIMPUIITHUHT PECYpPC TEKAMKOP TEXHOJIOTHS XHCOoOIaHau.
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Abstract: In the article, an important aspect of train safety is the satisfactory condition of all
railway infrastructure facilities and, in particular, small culverts. One of the factors adversely
affecting the reliability of the railway trackbed is the humidity of the roadbed, which depends on the
operability of drainage devices and culverts.

Keywords: railways, digital terrain model, pipe walls, artificial structures.

Introduction. The most common culvert is pipes of various designs (stone, concrete, synthetic
materials and corrugated metal) [1,2,3,4,5,6,7,8,9,10]. Their number is 70% of the total number of
culverts. Currently, stone pipes built at the beginning of the last century are functioning. A large
number of deformations of the ballast and sub-ballast zones occur precisely in those places where
artificial structures are located. To identify the causes of deformations , it is necessary to carry out a
detailed diagnosis of the condition of the structural elements of the railway track by a complex of
modern geophysical methods. In this paper, a complex is proposed, based on the georadiolocation
method and includes the following measurements:

« georadiolocation for delineating the places of subsidence of the ballast layer of the railway
track;

» georadiolocation for examination of soils adjacent to the arches and walls of the pipe, and
delineation of areas with a violation of uniformity for further research;

« drilling of culvert walls in the area of violation of uniformity of soils adjacent to the walls;

* endoscopy of the pipe wall structure along the drilled well;

* determination of the degree of soil compaction by static penetration;

+ sampling of soil for laboratory tests.

Processing of the obtained measurement results can allow to develop anti-deformation
measures stabilizing the path. For practical testing of the proposed methodology, a two-track section
of 3409 km was selected PK 6 of the Railway with existing deformations over the culvert.

In accordance with the first point of the proposed methodology, a georadar survey was
performed along the roadsides, axes and inter-track. Shielded antenna blocks with center frequencies
of 1200 MHz and 400 MHz were used. According to the georadiolocation data , the value is
determined drawdowns and its contouring was carried out. Fig.1 shows a radarogram obtained from
the inter-path using an antenna unit with a frequency of 1200 MHz. Vertical line the axis of the culvert
is marked. Subsidence of the ballast layer exceeding 0.25 m is visible.
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Fig. 1. Vertical line the axis of the culvert is marked.
Since the main drawdown area is located to the left of the pipe axis, only the left wall is
subjected to further examination. Its georadiolocation survey was performed with using 1200 MHz
and 400 MHz antenna blocks, the results of which determined the area of adjacent soil with
maximum heterogeneity (Fig. 2).

Fig. 2. Only the left wall of the pipe was examined.

Drilling and endoscopy of the pipe wall were carried out in this area. The endoscopy results are
shown in Fig. 3. The arrows mark the destruction zones of the external masonry (lining) of the pipe.
Next, the well is used to determine the degree of compaction of the soil. The compaction coefficient
was 0.95-0.98 depending on the sampling depth, what corresponds to the normative values for railway
lines of the first category [11,12.13.14.15.16.17.18.19.20]. The analysis of the selected soil samples
made it possible to determine its basic physical and mechanical properties: the type of soil, its
moisture e (natural, at the boundary of fluidity and rolling), the number of plasticity, the yield index.
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Fig. 3. The arrows mark the destruction zones of the external masonry (lining) of the pipe.
Conclusion. As a result of the measurements, the following deviations from the normal values
of the design parameters were established: the destruction of the external masonry of the pipe and
increased soil moisture in the area adjacent to the left wall of the pipe. An action to restore this defect
may be the injection of cement, silicate or polymer solutions into the destroyed part of the pipe in
order to fill the voids and prevent further destruction, as well as measures to drain the roadbed.
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Abstract: A method for determining the carrying capacity of culverts on the railway network
is proposed. The methodology is based on the principle of classification by load capacity, adopted in
the current regulatory documents for metal and reinforced concrete superstructures, railway bridge
supports. The method is based on the principle of expressing the permissible time load in units of the
reference load according to scheme C1. The permissible load is understood as the maximum intensity
of the temporary vertical linear load, which does not cause a limit state. Rolling stock is classified by
the expression of the equivalent load from the rolling stock in units of the same reference load, the
number of units of which is the class of rolling stock. The possibility of skipping the load is
determined by comparing the classes of elements of the structure with the load class. With the help
of the methodology, it is possible to clarify the boundaries of the use of pipe structures according to
current standard projects, as well as taking into account the actual working conditions of the pipes in
operation.

Keywords: culverts; the principle of classification by load capacity; permissible temporary
load; reference load according to scheme C1; expression of the equivalent load from the rolling stock
in units of reference load; class of rolling stock; comparison of classes of elements of the structure
with the load class; clarification of the boundaries of the use of pipe structures according to current
standard projects; consideration of the actual operating conditions of the operated pipes.

Introduction. In accordance with paragraph 1.9 of the Instruction CP-628 on the maintenance
of artificial structures [1] all railway bridges should be classified by load capacity, while the question
of the carrying capacity of culverts is not specified in any way, and culverts make up up to 70% of
all artificial structures on railways. The classification method was developed in the 60s of the
twentieth century and is reflected in the Guidelines for determining the load capacity of reinforced
concrete and metal superstructures, bridge supports, as well as in the Manual for the passage of rolling
stock on railway bridges [2, 3, 4, 5, 6]. The method is based on the principle of expression The
permissible time load in units of the reference load according to the scheme H1. The permissible load
is understood as the maximum intensity of the temporary vertical linear load, which does not cause a
limit state. Rolling stock is classified by the expression of the equivalent load from the rolling stock
in units the same reference load, the number of units of which is the class of rolling stock. The
possibility of skipping the load is determined by comparing the classes of elements of the structure
with the load class. This method has passed the test of time, and despite the development of numerical
modeling methods, it is currently successfully used to determine the conditions for passing train loads
over railway bridges. From all of the above, it can be concluded that it is advisable to extend the
classification principle adopted to determine the load-bearing capacity reinforced concrete and metal
superstructures of railway bridges, on culverts.

In 2005, the DVGUPS developed a textbook on the definition of the carrying capacity of
railway culverts according to the method of permissible technical conditions [7]. The manual
discusses the issues of the load capacity of operated pipes with various damages and deformations.
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In this article, an attempt is made to determine the carrying capacity of culverts by the strength of the
structures used, using traditional principles of classification of elements of railway bridges.

Culverts on railways are represented by the following main types in terms of material and cross
section:

« stone arched, vaulted or ovoidal cross sections;

* concrete or stone (according to the material of the walls) rectangular cross

-section with reinforced concrete floors;

« reinforced concrete of round and rectangular cross sections;

« round metal cross-section smooth and corrugated.

Let's consider the application of the classification method on the example of reinforced concrete
pipes circular cross-section (standard inv. No. 101/2 is one of the most common on the railway
network) [8]. Standard design of unified prefabricated culverts for railways and highways of the
general network and industrial enterprises, inv. No. 101/2, developed by the Lengiprotransmost
Institute in 1962 and operated until 2002 (replaced by the standard project cipher 1484,
Transmostproekt, 2002). Pipes are designed according to the specifications of CH 200-62 for a
temporary vertical load of C14. Pipe links are divided into three types according to bearing capacity:

* Type I corresponds to the height of the embankment - up to 3.0 m;

* Type II corresponds to the height of the embankment - from 3.1 to 6.0-8.0 m;

* Type III corresponds to the height of the embankment - from 7.1-8.1 to 19.0 m.

The scope of application of pipes for this standard project is limited by the height of the
embankment of 19 m. Round pipes, in accordance with the requirements of SP 35.13330.2011 (SNiP
2.05.03-84%) [9], calculated from the limiting states of the first group on the effect of ground pressure
from the weight of the embankment and ground pressure from the time load. The design scheme of
the pipe link is a ring to which a vertical evenly distributed load and a horizontal load of variable
intensity are applied along the height of the pipe. The forces arising in the cross-sections of the link
are determined by the joint the action of vertical and horizontal loads. The link is calculated for the
action of the bending moment without taking into account the normal and transverse forces
[10,11,12.13.14.15.16.17.18.19.20]. The maximum values of positive and negative bending moments
occur respectively in the vertical and horizontal diametrical sections of the link. The design scheme
and the type of the moment plot is shown in Figure 1. According to the condition of pipe strength,
the actual values of bending moments from force influences at the stage of operation should not
exceed the limit value bending moment, which is determined by calculation based on the formwork
and reinforcement drawings of the link.

e TR TRE
!

Fig. 1. Design model of a circular pipe and type of a bending-moment curve
Conclusion. Analyzing the obtained graphs, we can draw the following conclusions:
* The outlines of the graphs of the link classes by load capacity reflect the working conditions
of the pipes in the body of the embankment. The ascending section of the graph indicates the
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predominance of ground pressure from the time load, and the descending section the graph is due to
the predominance of pressure from the weight of the embankment soil over the pressure from the
temporary load, the intensity of which is steadily decreasing with the growth of the filling thickness.
* The actual load capacity of the considered types of reinforced concrete pipe links mainly
corresponds to the boundaries of the fields of application of these types, specified in the standard
project. However, as follows from the graphs and 3, it is necessary to adjust (in a smaller direction)
the upper boundaries of the declared areas of application of the types of pipe links (type 2 pipes with
a diameter of 1.0 m, types 2 and 3 pipes with a diameter of 1.25 m).
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Abstract: The georadiolocation method is based on the emission of electromagnetic wave
transmitters and the registration of signals reflected from the boundaries of the layers of the probed
medium with different permittivity. Such boundaries of the section are, for example, contacts between
dry and water-saturated soils (groundwater level), between rocks of different lithological
composition, between rock and material of artificial origin, between thawed and frozen soils, between
loose and bedrock, etc.

Keywords: class of rolling stock; comparison of classes of elements of the structure with the
load class; clarification of the boundaries of the use of pipe structures according to current standard
projects; consideration of the actual operating conditions of the operated pipes.

Introduction. Georadiolocation diagnostics should be carried out specialists trained to work
on the appropriate equipment and proficient in this technique. Georadiolocation diagnostics is used
for the purpose of:

- reducing the volume of labor - intensive and expensive engineering and geological work
during the survey of the roadbed:;

- obtaining initial data for the design, development of measures to strengthen the roadbed and
its foundation;

- obtaining initial data for capital repair planning reconstruction (modernization) of the upper
structure of the track;

- determination of the causes of sudden deformations of the upper structure of the track or the
roadbed,;

- carrying out quality control of work during repair, reconstruction, construction of the roadbed.

Radar survey on the roadbed can be carried out with the help of ground-penetrating radars that
meet the requirements of work on the operated roadbed. Stationary ground—penetrating radars
mounted on wagons or other vehicles can be used for georadolocation shooting, or portable ones -
intended for use during detailed shooting. The quality of measurements depends on the correctly
selected parameters and operating modes of the equipment and the appropriate selection of antennas.
To work at different depths of the studied thickness, it is necessary to choose antennas operating in
the appropriate ranges. Georadar is a device designed to solve a wide range of tasks during the
diagnostics of the roadbed. The ground-penetrating radar should provide real-time output to the
computer display of the radar profile with simultaneous recording to its hard disk. The software must
support the appropriate type of color or monochrome display, allow you to display the sensing data
in various forms. Data reception should be provided in continuous mode /main/ and in step-by-step
mode with accumulation. Step-by-step mode is used whenthe maximum possible depth of sensing for
solving special tasks. Continuous mode gives the maximum spatial solution[1,2,3,4,5,6,7,8]. The
main type of shooting is georadolocation profiling, which is performed when the georadar antenna is
continuously moved along a given section. During the movement , registration and continuous
recording of information coming from the antenna is carried out (reflected signals), which is then
displayed on the computer screen (if necessary, printed) in the form of a geo-radar section - a
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radarogram. When shooting within the main site, three antenna layout schemes are possible (Fig.
1)[9,10,11].

Fig. 1. Antenna arrangement schemes during georadolocation survey.

The best quality of recordings of reflected signals is obtained by direct contact of the antenna
with the earth's surface. If there are irregularities on the surface (vegetation, large stones, household
garbage, bumps, etc.), the height of raising the antennas above the ground can be increased to 10 - 15
cm. Measurements are recommended to be carried out after rains, since the contrast the boundaries
recorded on radiograms significantly depend on the degree of water saturation of the soil.

Diagnostic signs of defects and deformations of the roadbed allow us to assess the condition of
the soil at the time of shooting by the type and shape of the phase lines on the radar. When interpreting,
it is necessary to be guided by the following basic principles of identifying defects and deformations
of the roadbed with the form of phase lines on radarograms:

- a local decrease in the phase line indicates the presence of a defect in the main platform of the
roadbed in the form of a ballast bed or bag;

- the presence of discontinuities or a sharp decrease in amplitudes on the phase line
characterizes the presence of a weakened zone in the body of the roadbed (loose soil). This zone
corresponds to a low reflection coefficient;

Fig. 2. Interpretation of the radiogram for determining the layers of the roadbed.
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- a decrease in the speed of the electromagnetic wave is a sign of an increase in soil moisture;

- a sharp increase in the specific attenuation of the electromagnetic wave (decrease in the
amplitude of oscillations) characterizes completely water-saturated soils and the presence of a
groundwater horizon [12.13.14.15.16.17.18.19.20].

Fig. 3. Determination of the power of ballast plumes a.-the contact zone of the ballast plume
soil and the soil of the embankment body.

Conclusion. The use of georadar survey makes it possible to significantly reduce the cost of
surveying the roadbed, promptly solve emerging problems to ensure the safety of train traffic. The
results of the diagnosis of the condition of the roadbed with the help of ground-penetrating radar, if
necessary, should be supplemented with measurement using other non-destructive methods to clarify
and supplement information about the actual condition of this place or section of the roadbed.
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ANNOTATSIYA. Ushbu magolada pedagogik psixologiyaning asosiy magsad va vazifalari,
bugungi kundagi ahamiyati, o’quvchilar shaxsining tarkib topishi jarayonini, jamiyat ongida sog’lom
raqobatni yuzaga keltirish va mamlakatimizda olib borilayotgan ta’lim jarayonlaridagi kamchiliklar

va ularni bartaraf etish usullari haqida so’z boradi.

Kalit so’zlar: Bixevioristik, eksperimental psixologiya, psixologik yo’nalishlar, ta’lim
jarayoni, psixologik asoslar, pedagogik bilimlar, pedagogik psixologiya.

ABSTRACT. In this article, the main goals and tasks of scientific development, its
importance today, the steps taken to achieve high development, the creation of healthy competition
in the mind of the society, and the shortcomings of the educational processes conducted in our country
and ways to eliminate them are discussed.

Keywords: behaviorist, experimental psychology, psychological trends, educational process,
psychological foundations, pedagogical knowledge, pedagogical psychology.

Mamlakatimizda milliy istiqlol g’oyasi tufayli yosh avlodni bilim darajasiga ko’ra jahon
andozalari talablariga javob beradigan, fan-texnika yangiliklaridan xabardor bo’ladigan, mustaqil
fikrlay oladigan, hayotga dadil gadamlar bilan kirisha oladigan,tadbirkorlik va ishbilarmonlik
gobiliyatlariga ega bo’ladigan, ma’naviy yetuk bo’lib voyaga yetkazish dolzarb vazifalardan
hisoblanadi .Bu esa, avvalo, pedagogika fanini, ta’lim-tarbiya tizimini zamonaviy texnalogiyalar
asosida takomillashtirishni tagozo etadi. Pedagogik psixologiya - ta’lim va tarbiya muammolarini
tadqiq giladigan psixologiya sohasi. U shaxsning magsadga muvofig rivojlanishini, bilish
faoliyatining va insonda ijtimoiy ijobiy sifatlarni tarbiyalashning psixologik muammolarini
o‘rganadi. Pedagogik psixologiyaning maqsadi shart-sharoit va boshqa psixologik omillardan kelib
chiqqgan holda o‘qitishning oqilona rivojlantiruvchi ta’sirini kuchaytirish. Pedagogik psixologiya XIX
asrning 2- yarmida vujudga kelgan. Eksperimental psixologiya tadgigotchilari pedagogik psixologiya
rivojiga katta hissa qo‘shganlar. Pedagogik psixologiyaning fan sifatida taraqqiy etishida o‘sha
davrda yuzaga kelgan psixologik yo‘nalishlar ham turtki berdi. Bixevioristik (qarang Bixeviorizm)
psixologiya yo‘nalishi tarbiyachi va o‘quvchiga tashqi muhitning ta’sirini Pedagogik psixologiya
uchun asos qilib oladi. Pedagogik psixologiya umumiy va bolalar psixologiyasi, shuningdek,
pedagogika bilan uzviy bog‘liq. Pedagogik psixologiya, asosan, ta’lim psixologiyasi va tarbiya
psixologiyasiga bo‘linadi.

Ta’lim psixologiyasida o‘quv jarayonida xotira, tafakkur, nutq, xayol, irodaning roli,
shuningdek, o‘quvchilarning individual xususiyatlari (temperamenti, harakteri, qiziqgishlari), o‘quv
predmetlarining o‘ziga xos tomonlari, ta’lim jarayonini boshqarishning psixologik tamoyillari va
boshqa o‘rganiladi. Hozirgi zamon ta’lim psixologiyasida o‘quvchilarga doimiy yangilanib turadigan
axborotlarni mustaqil o‘zlashtirish imkoniyatini beradigan, ilmiy-texnika yangiliklaridan orgada
golmaslikni  ta’minlaydigan tafakkur sifatlarini o‘rganish muhim masaladir. Tarbiya
psixologiyasining asosiy vazifasi — maktabdagi tarbiyaviy ishlar jarayonida shaxsning shakllanishi
masalasini ishlab chigish. Unda shaxsning axlogiy sifatlarining shakllanishiga alohida ahamiyat
beriladi. Pedagogik psixologiya tadqiqotlari o‘quv materiali mazmunini tanlash, o‘quv dasturlari,
darsliklartuzish, ta’limning har xil bosqichlarida o‘qitish metodlari tizimini tashkil gilishda muhim
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ahamiyatga ega. Ushbu maqolani yoritishda adabiyotlar tahlili va metodologiyasida fikrlar shundan
iboratki, ta‘lim-tarbiyaning shaxsni kamol toptirish ishiga bog‘ligligi milliy g‘oyani shakllantiruvchi,
takomillashtiruvchi va uni ommaga yetkazuvchi kuchlarga bog‘liqdir. Pedagogik psixologiya fani
ham jahon fani taraqgiyoti hamda va uning takomillashib borish jarayonini, fanga kirib kelishi
kutilgan yangiliklarni yanada aks ettiradi, albatta. Bu asosiy vazifa sifatida ilk bor gonuniy asoslarga
ega bo‘lmogda va pedagogik psixologiya fani oldiga muhim nazariy vazifalarni hal qilish
go‘yilmoqda:

1) pedagogik psixologiyaning muhim vazifalaridan biri ta‘lim jarayonini yanada takomillashtirish,
faollashtirishning psixologik asoslarini ishlab chigish;

2) ta‘lim — tarbiya jarayonida turli yoshdagi bolalarning aqgl-idrokiga, irodasiga, uni shaxs sifatida
shakllantirishga ta‘sir etuvchi omillarni o‘rganish;

3) o‘quvchilar shaxsni tarkib topishi jarayonini, bu jarayonning umumiy qonuniyatlarini va individual
farglarni, turli tarbiyaviy tadbirlarning o‘quvchilarga ko‘rsatadigan ta‘sirini o‘rganish;

4) ta‘lim va tarbiya jarayoni bir-biriga bog‘liqdir, bu jarayonda aqliy qobiliyatlarni, axloqiy sifatlarni,
shaxsni hissiy va irodaviy sifatlarini shakllantirishning maksimal rivojlanishi shart-sharoitlarini
aniglash;

5) mustaqil bilim olish, materialni chuqur yoki yetkazishning psixologik masalalarini ishlab chiqish;
6) bilish faoliyatini o‘zaro tashkil gilabilish shart-sharoitlarini aniglash;

7) o‘z-o0‘zini tarbiyalashning psixologik asoslarni aniglash;

8) o‘qituvchi shaxsni va o‘qituvchi shaxsini xususiyatlarini, milliy o‘qituvchining sifatlarini aniqlash;
9) pedagogik bilimlar, ko‘nikma va malaka, qobiliyatlarning tarkib topishi hamda taraqqiyotining
psixologik jarayonlarini aniglash;

10) o‘z-0°zini tarbiyalash, milliy gurur va vatanparvarlik jarayoni uning psixologik muammolarini
nazariy jihatdan asoslab berishdan iboratdir;

11)  shuningdek jahon tajribalari bilan birga, milliy xususiyatlarimiz, undagi eng ilg‘or tomonlar,
muhimi, pedagogic tarbiyalanuvchilar, o‘quvchilar, talabalar bilan imkoni boricha ko‘proq
muloqotda bo‘lish, o‘quvchi shaxsining barcha xususiyatlarini hisobga olib bilim va tarbiya berish,
ya‘ni yagona pedagogic jarayonni ta‘minlash, masalalari ham nazarda tutiladi;

12) pedagogik psixologiyaning eng asosiy vazifalaridan biri o‘zlashtirishning sifat darajasini
aniglash usullarini ishlab chigishdan iborat. Pedagogik psixologiyaning amaliy vazifasi esa yoshlarni
o‘zlashtirishning psixologik shart-sharoitlari, tarbiyaning psixologik masalalari, bolaga ta‘limtarbiya
berishda ularni yoshlik va individual xususiyatlarini hisobga olish, yoshlarda bilim, ko‘nikma va
malakalarini shakllanishi, mustaqil fikrlashga o‘rgatish, ilmiy tushunchalar hosil qilish, oz ustida
ishlash, o‘z-o‘zini tarbiyalash, yosh o‘qituvchilarni psixologik faoliyatga mehrmuhabbatini
shakllantirish psixologiya fanining yutuqlarini, psixologik bilimlarni keng jamoatchilik e‘tiboriga
havola gilinishi, ota-onalar, tarbiyachi va o‘qituvchilarni bulardan bahramand qilishdan iboratdir.
Amaliy vazifalar radio va teleko‘rsatuvlarda, jurnallarda, ma‘ruza va 98 maxsus ko‘rsatuvlar orqali
chigish, mahalla, maktab va ota — onalar bilan suhbatlashish orgali amalga oshiriladi.

Biz shu narsaga erishishimiz kerakki, keng jamoatchilik bola ruhiy taraqqgiyotiga doir psixologik
bilimlardan bahramand bo‘lsin. Ana shundagina biz yoshlarga haqiqiy ta‘lim-tarbiya bera olamiz va
uni muvaffaqiyatli amalga oshiramiz. Pedagogik psixologiya o‘z predmetining mazmuniga garab
umumiy psixologiyada amal giladigan ko‘pgina metodlardan foydalanadi. Chunki zarur bo‘lgan
dalillarni qidirish, ularni sodir bo‘lish sabablarini aniqlash va isbotlash turli xil metodlar vositasida
bajariladi. Qaysi metoddan foydalanishdan qa‘ti nazar, bu metodlar faqat xususiy ilmiy tadqiqot
ishlari uchungina emas, balki amaliy ta‘lim-tarbiya maqsadlarida bolani chuqurroq o‘rganishni
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tashkil gilish uchun muhimdir.
Ta‘lim-tarbiyaishlarini to‘g‘ri tashkil etish uchun pedagogik psixologiyada qo‘llanadigan tadqiqot
metodlari o‘quvchilarning individual psixologik xususiyatlarini, tarbiyaviy ta‘sir ko‘rsatishda
magsadga muvofiq va eng samarali metodlarni tanlashga asos bo‘ladigan o‘quvchilar shaxsining
o‘ziga xosligini yaxshi bilish lozim. Pedagogik psixologiyada qo‘llanadigan metodlar ham
psixologiya fanining tamoyillari va usullariga qo‘yilgan talablarga rioya qilish magsadga muvofiqdir.
1. O‘rganish lozim bo‘lgan har bir jarayon, holat va xususiyatlarni bir- biriga bog‘lab tekshirish lozim.
Har bir o‘rganiladigan psixik hodisalarni nevrofiziologik asoslardan yoki xotirani digqatdan, idrokni
tafakkurdan ajratib o‘rganish yaramaydi.
2. Tekshirilayotgan psixik hodisalarni rivojlanish gonuniyatlarini bilmasdan turib uni har tomonlama
o‘rganish mumkin emas. Shuningdek, turli yoshdagi bolalarning psixik rivojlanish xususiyatlarini
bilmasdan turib o‘rganilayotgan yosh davrning o°ziga xos xususiyatlarini tushuntirish va tavsifnoma
berish mumkin emas. Xulosa o‘rnida shuni aytish mumkinki, tekshirish jarayonida kishining butun
psixikasida, ongida aks etadigan jamiyatning moddiy negizi undagi ijtimoiyigtisodiy munosabatlar
bilan birgalikda o‘rganiladi. Ta‘lim-tarbiya jarayonida psixik hodisalarning miqdor o‘zgarishlarini
sifat o‘zgarishlarga o‘tishi va bir sifat holatining ikkinchi sifat holatiga o‘tishini kuzatib borish lozim.
Masalan: o‘quvchi psixikasining taraqqiy etishini o‘rganib «ko‘rib, bilim olish, tajribalar to‘plash
jarayonida o‘quvchining bilish qobiliyatini, ya‘ni xotira, tafakkur, fikr yuritishdagi sifat o‘zgarishini
bilib olsa bo‘ladi.
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MPOMBIIIJIEHHBIE ITOJIBI C BETOHOM HA OCHOBE IIEOJIMTOBOM
HOoPOAbI
Myxammaaues H.P.
TamkeHTCKui rocy1apcTBEHHBIN TPAHCIIOPTHBIA YHUBEPCUTET, Kadenpa «CTpoUuTeIbCTBO
3IaHUM U IPOMBILJIEHHBIX COOPYKEHUI», KaHIUIAT TEXHUYECKUX HAYK, JOLICHT.

®daiizues Y.A.

TamkeHTCKHI TOCYAapCTBEHHBIN TPAaHCIIOPTHBINA YHUBEPCHUTET, Kadeapa «CTpouTeasCTBO

31aHUM U IIPOMBIILJIEHHBIX COOPYKEHUI», MaruCTp.

AHHoTauus: [TpoOMBIIIICHHBIE TONBI SBIAIOTCS BAXXHOW COCTABISAIONICH HH(PPACTPYKTYPHI
MIPOU3BOJICTBEHHBIX, CKJIAJCKUX M KOMMeEpuUecKuXx oO0BbeKTOB. OHM JOJIKHBI 00Ja/laTh BBICOKOMN
IIPOYHOCTBIO, H3HOCOCTOMKOCTBIO M  YCTOMYMBOCTBIO K MEXAHMYECKUM U XUMHUYECKHUM
BO3JciicTBUAM. B mocnennee BpeMsi MIMPOKOE MPUMEHEHHE MOIYYHSINM OCTOHBI C MUHEPATbHBIMU
no0aBKaMH, B YACTHOCTH, HA OCHOBE LIE€OJIMTOBOM MOPOJIbI, KOTOpas yaydllaeT dKCIUTyaTalluOHHBIE
XapaKTEPUCTHKN MaTeprasia i CHUKAET ero ce0eCTOMMOCTb.

KiroueBble c10Ba: 11€0JIUT, OETOH, TPOMBIIIUICHHBIE MTOJIBI yIEIbHAS TIOBEPXHOCTH;

[{eonuToBas mopoja u €€ CBOMCTBA

Leonutel — 3TO TpyIna MHHEPAJIOB BYIKAaHUYECKOTO IPOUCXOXKICHHS, OOJIaJaroIInX
MOPHUCTOM CTPYKTYpPOH M BBICOKUMH COPOIIMOHHBIME CBOMcTBaMu. LleonnToBasi moposia BKIIOYaET
AITIOMOCUJIMKATBl HATPUA, Kalusl U KaJbIUs, KOTOPhIE CIOCOOCTBYIOT MOBBIIICHHIO MPOYHOCTH U
nonroBeyHocTH 6eToHa. OCHOBHBIE ITPEUMYIIIECTBA 1IE0JIUTOB:

e VYiydllleHHE PEOJOTUYECKUX CBOICTB OETOHHOM cMecH;

e YMeHbIlIEHHE BOJONOIIOUIEHUS U MOBBILIEHUE MOPO30CTOMKOCTH;

o [loBbIIEHME TPOYHOCTH U H3HOCOCTOMKOCTH MOKPBITHS;

e Dkojoruyeckas 6e30macHOCTs U cHUkeHHe BeiOpocoB CO, B atmochepy.

['paduik ynenpHOM MOBEPXHOCTH IIEOJIUTA

Jns oneHkM KauecTBa LEOJUTOBOM IMOPOJBI BAXKHBIM IapaMeTPOM SIBJISIETCS yZAeJIbHast
MIOBEPXHOCTb, OMNPENECIAIOIIAs] AKTUBHOCTb B3aUMOJCHCTBUSA C LIEMEHTHOM Marpuuen. Huke
npezcTaBieH rpadyK yJAeIbHOW OBEPXHOCTH 11€0JIUTa B 3aBUCHMOCTH OT pa3Mepa YacTHIL:

Re#.Kr/eM

[TpumeHeHre 11e0aUTOB B O€TOHE /ISl TPOMBIIIIJIEHHBIX T10JIOB
IleonuToBass Mmopoja MOXKET HCIIOIB30BATHCS KAK YacTUYHas 3aMeHa LIEMEHTa WIM B
Ka4yecTBE aKTMBHON MHUHEpPaIbHOM 100aBKU. DTO MO3BOJISIET:
o CHM3UTB pacxoj1 IieMeHTa 0e3 MoTepH MPOYHOCTHBIX XapaKTEPUCTHUK;
e YIIyduTh aare3uto OETOHHOTO CJIOSI K OCHOBAHUIO;
e [ToBBICUTH YCTOMYMBOCTh K XMMHUYECKUM peareHTaM, 4TO OCOOEHHO Ba)KHO IS
IIOJIOB B XUMUYECKHUX U MUIIEBBIX TPOU3BOJCTBAX;
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o Cokpatuth ycagouHble 1eOopMalMi 1 YMEHBUIUTh PUCK PACTPECKUBAHMS TOKPBITHSL.

Texuonorus YCTpOﬁCTBa IMPOMBIIIJICHHBIX ITOJIOB C ICOJIMTOBBIM 0eToOHOM

1. HOI{FOTOBKa OCHOBAHMUA . IIOBEPXHOCTh OYMIIACTCS, BRIPABHUBACTCA M YKPCIIICTCA IIPU

HEOOXOINUMOCTH.

2. IlpuroToBJjieHHe OETOHHOW CMeCH. IICOJUT BBOJUTCA B OCTOH B BHJE IOPOIIKA HIH

rpaHyJIMpPOBaHHON N00aBKH, cocTaBisist oT 10% 10 30% maccel iemMeHTa.

3. 3aauBKa M BbIPABHMBAHME. CMCCh YKIAQAbIBACTCA M PA3PABHUBACTCI C IOMOIIbIO

MCXAaHUYCCKUX WJIM PYUYHBIX HHCTPYMCHTOB.

4. anoqnelme MOBEPXHOCTHU: UCITOJIB3YCTCA TOIIUHI C EOJIUTOBBIMU HAITIOJITHUTCIIAMUA JIJIA

MMOBBIIIECHHS H3HOCOCTONKOCTH.

5. ®uHUIIHAas 00padoTKa: 1ociie CXBaTbIBaHUs O€TOHA MPOBOIUTCS NUTM(OBKA, TOJIUPOBKA

WJIM HAHECEHUE 3aIUTHBIX MOKPBITHI.

[Ipeumy1iiiecTBa ¥ HEJOCTATKU
IIpenmymecrsa:

o YBenn4YeHne CpoKa CIIy>KObI TOKPBITHS;

e Bricokas mpoyHOCTh U yCTOMYMBOCTh K MEXaHUYECKUM Harpy3Kawm;

e DKOJIOTUYHOCTh U CHUYKEHUE 3aTpaT Ha IIPOU3BOJICTBO;

e YCTOMYUBOCTB K arpECCUBHBIM CPEIIaM.

Henocrarku:

e Heo6xoauMocTs TOUHOTO oAOOpa MPOMOPIUii KOMIIOHEHTOB;

e Bo3MOXHOCTH y10pOKaHMS IPU UCIIOJIb30BAaHUU BBICOKOKAUECTBEHHOTO 1IE0JINTA;

e TpeGoBaTENIbHOCTH K YCIOBUSAM TBEPJCHUS U YX0/a 32 OETOHOM.

3aKIrouYeHHe

[IpumeHeHrne 1EOJUTOBOM MOPOJABl B IPOU3BOJCTBE IPOMBIIUIEHHBIX II0JIOB
OTKpPBIBA€T HOBBIE BO3MOXKHOCTH JJIsi MOBBILIEHHS HMX KauecTBa, JOJTOBEYHOCTH M
yCTOMUMBOCTH K  Harpy3kaMm. LleonuToBeiii  OeToH  oOmamaer  yiny4IIEHHBIMH
XapaKTEpUCTHUKAMU, 4TO JEJIAET €ro MEepPCIEeKTUBHBIM MAaTEPHAJIOM JI MCIIOJIb30BaHMS B
Pa3IMYHBIX OTPACIIAX NPOMBIIUIEHHOCTH. [lanbHeNIe HeCaen0BaHus U TEXHOJIOTHYECKUE
pa3paboTKU MO3BOJIAT elle 6osiee pacliupUTh 00JACTh €ro MPUMEHEHHsI, CHUXKas 3aTPaThl
Ha CTPOMUTEIBCTBO U IKCILIYaTalUIO MOJIOB.
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PA3BUTHUE CTPOUTEJBbHON CO®EPHI COBPEMEHHOI'O TAIIKEHTA

Ulaaxmemos Caynem, npogeccop kageopuvl « Cmpoumenbcmea u cmpoumenbHbiX MAmepuaiosy
Kaszaxckuii nayuonanvhwiil ucciedo8amenbcKuii mexHuyecKull yHugepcumem
Xanoghun I'anu-Ackap, ooyenm kageopul « Mnowcenepus scene3Hvix 0opozy
Tawkenmckuti 20cy0apcmeeH bl MPAHCHOPMHBLI YHUBEPCUMem

AnHoTanuaA: B 1aHHOM cTaThe pacCMOTPEH MEPEX0/1 CTPOUTEILHON OTPACIM Ha HOBBIM ATar
Pa3BUTHA. HpI/IBeI[CHI)I OCHOBHBIC pa6OTBI, IIPOBOAMMEBIC B OTPACJIM B HACTOAILLICC BPEMA.

KuaroueBbie ciaoBa: Hosrbmid y36eKI/ICTaH, CTPOUTEIILCTBO, HOPMATUBHBIC OJOKYMCHTHI,
30aHUs, COOPYKEHHUS, CTPOUTEID.

Abstract: This article examines the transition of the construction industry to a new stage of
development. The main works currently being carried out in the industry are presented.

Keywords: New Uzbekistan, construction, regulatory documents, buildings, structures,

construction.

B Hacrosimee Bpems, B pe3yibpTaTe MOCIEN0BaTENIbHBIX pedopM, NpoBoauMbIX B HoBom
V306ekucTane, CTpouTellbHas 0Tpacib, KaK U Ipyrue CeKTopa SJKOHOMMKH, BCTYNAeT B HOBYIO CTaIHIO
CBOEr0 pPa3BUTUA. Pe3ynbTaThl MPOBOAMMON pPabOThl 3aMETHBI B 3HAUUTEIbHBIX HW3MEHEHMSX B
00I11€CTBEHHOH KHU3HH, B YACTHOCTH, B CTPOUTEIBCTBE JKMUIIBIX KOMITIEKCOB «O00 KUIIIOK», «O060]
maxaiia» u «HoBblil Y30ekucTtany, a Takke B paJoCTH Jr0/IeH, KOTOpbIe CMOTYT Peai30BaTh CBOIO
JIOJITOXIAHHYIO MEUTY O COOCTBEHHOM KUJIbE.

BaxxHbIM acrieKToM SIBISi€TCSl y4acTHE CTPOUTENEH B BO3BEACHUM COBPEMEHHBIX 3/1aHUN U
COOPYKEHH, CIIOCOOCTBYIOIIEE KapAUHAIBHOMY HM3MEHEHHIO BHEUIHEro oOOJMKa TOpOJIOB U
CEJIbCKMX HACEJIEHHBIX IMYHKTOB, TaK KaK 3TO HEMOCPEACTBEHHO BIUSET Ha MOBBIIIEHUE KayecTBa U
YPOBHSI XKM3HU HaceneHHs. COBpPEeMEHHOCTh M 0€30IacHOCTb MPEJICTAaBISIOT CO00M KitoueBble
KPUTEPHU B CTpOUTEIbHOH cepe. CyObeKTUBHBIE MapaMeTPhbl CETOIHAIIHErO JIHS MOIYepKUBALOT,
4YTO CTPOMTENBCTBO CTAJO OAHOM M3 Hambosee OBICTPOPA3BUBAIOLIUXCSA OTpaciiell SKOHOMHUKHU
ctpanbl. [IpuHATEIE B mocnenHue roasl 28 MPE3UACHTCKUX JOKYMEHTOB M 24 NOCTaHOBJICHHS
NPaBUTENILCTBA, Kacarouuecs peopMUpOBaHUs CTPOUTENBHOM OTPACIH, CO3AATN MPEATOCHUIKH IS
yiydieHus: pyHKIHOHUPOBaHUS JaHHOU cephl BO Bcex ee acrnekTax. [IpuHsaTue HOBOM penakuuu
«"pamocTpOUTENBLHOrO KOJEKCa» CTal0 LIaroM K aJalTallid 3aKOHOJATENbCTBa K TPEeOOBAHUSIM
HoBOM smnoxu [3]. KpoMe Toro, yTBep»AE€HBI CTpaTerusi M «IOpOXKHAs KapTa» MOJEPHHU3ALUU U
MHHOBAIIMOHHOTO pa3BUTUS cTpouTenbHOoW cetn Ha 2021-2025 ronpl, B paMKax KOTOPBIX
pean30BaHbl ONIPEIEICHHBIE MEPBI U JOCTUTHYTHI KOHKPETHBIE PE3YNbTaThI [1].

B mensx BHeOpeHUS COBPEMEHHBIX CTAaHJAPTOB M TEXHOJIOTMH ObUIO  HaJaKeHO
COTPYAHHUYECTBO C MEPEJOBBIMU 3apyOEKHBIMU CTpaHaMH. B yacTHOCTH, MpPUBIIEUEHBI IKCIEPTHI-
KoHCynbTaHThl U3 SAnonun, CIHIA u FOxuoit Kopeun s pazpaboTku celicMHUECKUX HOPM, MTPaBUII
MoKapHOW 0€30MacHOCTH W FapMOHU3ALUU CTPOUTENBHBIX CTaHIAPTOB C YYETOM I'€OJOTUYECKUX,
KIIMMaTHYEeCKUX M CEHCMUYECKHX XapakTepucTUK. B J1omonHeHune k 3ToMy B Y30eKucTaHe
BHEJPAIOTCSI TEXHUYECKUE HOPMATUBHBIE JOKYMEHTBI CTPOUTEIBHOM OTpaciu TaKWX CTpaH, Kak
BenukoOputanus, Kurait, Kopes, EBpocoros, Poccusi, CILIA u SImonus. [TomuepkuBaercs, 4To 3TO
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KpaifHe Ba)KHbI€ AaCIEKTHI JUIS OTPAaciy, MOCKOJbKY 0€3 ydera CEHCMOCTOMKOCTH W IOXKAapHOH
0€30MacHOCTH HOBOE CTPOUTEIBCTBO MOYKET OKa3aThCs HE HAJICKHBIM [4].

[Ipouecc skcnepTH3bl MPOEKTHOM TOKYMEHTAUUHU IEPEBEAEH B MOJHOCTBIO IMPO3PAYHYIO
JNEeKTpOHHYI0 cucTemy. [IpekpaiieHa mnpakThka NpeAoCTaBiIeHHUs] OYMaKHBIX JOKYMEHTOB B
SKCHEPTHBIE OpPraHbl; IPOEKTHO-CMETHAs JOKYMEHTAIU TeHeph MOJACTCS Ha SKCIEPTU3Y OHJIANH.
['ocymapcTBeHHBIE YCIYTH B CTPOUTEIBHON OTpaciv ObLIM IUGPOBU3HPOBAHBI, YTO YIPOIIAET
MPOLIEIYPHl COTIIACOBAHUS M3MEHEHUHN B BHEIIIHEM BHJIC 3/IaHUH, pa3pellieHUs] Ha PEKOHCTPYKIIUIO U
CTPOUTEIICTBO JIOTIOJTHUTEIBHBIX OOBEKTOB, a TAaKXKE PETUCTpanui0 OOBEKTOB IS Hadasa
CTPOUTENBHBIX PadoOT.

[Ipodeccust crpoutenss TpeOyeT BBICOKOM OTBETCTBEHHOCTH, M HE BCE 3aHUMArOTCs
CTPOUTENIbHBIMU paboTamMH. DJIEKTPOHHBINM PEUTHHI M TOPTU MOMOTAIOT ONPEACIUTh pealbHbIe
KBJIM(ULMPOBAHHBIE MOAPAIHBIE OpraHU3aluu. PEUTHHT CTPOUTENbHO-TIOAPSIHBIX U MPOEKTHBIX
OpraHu3alii UHTErPUPOBAH ¢ MHGOPMAIIMOHHBIMH CHCTEMaMHU TOCYJAapCTBEHHBIX OPraHOB M Ha
CEroJIHAIIHUN MOMEHT oxBaTbiBaeT Oosiee 19 000 cTpoUTENbHBIX M MOJAPSAHBIX OpraHU3AlMM, a
takke 6osee 1900 mpoeKTHBIX OpraHu3auil.

OCHOBHOW TENBIO SIBIISICTCS 00ECIEYCHHE HACCJICHUS KIIbeM. 3a TOCIEAHHE MIECTh JIET
YUCJICHHOCTh HACEJICHUs YBEIIMUMUIIACh Ha 7,5 MUJUTMOHA YEJIOBEK U MPEBhICKIIA 38 MIJIJTHOHOB. JTO,
B CBOIO Ou€pe/lb, YBEJIMYMBACT CIPOC HA XKUJbe. B Hamieil cTpaHe OCyIIECTBIISIETCS WHTEHCUBHOE
CTPOUTEIBCTBO KUJIbS JJIs YIYUIICHHS YCIOBUHM )KU3HU FPAKIAH.

Cornacno VYxkasy Ilpesumenta ot 13 ampenss 2023 roma, yrBepkiaeHHomy Kabunerom
MUHHCTPOB, 3aIUIAHUPOBAHO CTpoUTeNbcTBO 2012 moMoB ¢ obmieit mromanpo 90 923 kBapTup, U3
koTopeix 837 nomoB Ha 30 639 kBapTHup OyayT Bo3BeaeHbl B 38 maccuBax «HoBbI Y30ekucTany» mno
14 pernonam [2]. B pamkax mporpammbl «Moil mepBBIii JA0OM», HalpaBICHHOW Ha oOecredeHne
JIOCTYITHOTO KWJIbsl, OyJI€T CO3/laHa CIeIMalbHas KIIUITHAS KOMITAHUS U BBIIEICHO 36 TeKTapoB
3eMJIM B 3aHTMATHHCKOM palloHE JJIsi CTPOUTENIHCTBA 58 MHOTOJTAXKHBIX JKUJIBIX JOMOB H
COIIMAIBHBIX YYPEKIACHUU. ITO TMO3BOJIUT CHU3UTH CTOUMOCTh JKWJIbS 3a CUET MNPOJAXKU
KOMMEPYECKUX TIIOIIAEH.

Takxe O0OCYKAAIOTCS BOMPOCHI TMOBBIIICHUS WHOPACTPYKTYPHOH MOIIHOCTH PEruoHa,
MOJJIEPKKH TPOU3BOAUTENCH CTPOUTENHHBIX MAaTEPUATIOB U COOIOCHHS CECMIUECKUX HOPM TPU
CTpouTeNnbcTBe. B Tekymwuii MOMEHT ocyliecTBisiemMas paldoTa HalleJeHa Ha BBIOJHEHUE
MOCTABJICHHBIX 3a/1ad, YTO OTpakaeT HE TOJBKO HACTPOCHHE M 00pa3 >KW3HHU JIOACH, HO U
MOUYEPKUBAET BBICOKYIO 3HAYMMOCTh CTPOUTEIHLHON OTPACTH B IKOHOMHYECKOUN CTPYKTYpPE CTPaHbI.
PaGots! u ycnyru B 00acTu CTpOUTENBCTBA B Y30€KHUCTaHE CErOHs CIIyKaT BaXKHON OCHOBOM AJist
YKpEIUICHUsI HAIlMOHAJIbHOW SKOHOMUKH M CIOCOOCTBYIOT PEIICHUIO aKTYaJbHBIX COIHAIBHBIX
3ana4, popmupyst HOBBII 00pa3 ku3Hu B HoBom Y30ekucrane.
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Abstract: This article summarises the importance of studying the biological effects of
radiation. It has also been shown to protect against alpha, beta and gamma radiation and to have
effects on biological organisms.

Keywords: nucleus, particle, proton, neutron, dose, equivalent, radiation, alpha, beta, gamma,
ionising, dosimetry.

Whether the source of radiation is natural or man-made, whether the radiation dose is small
or large, the probability of some biological effects is very high, so people who work with or are
exposed to ionising radiation need to protect themselves from the harmful effects of radiati on. The
key to radiation protection is the ability to distinguish between time, distance and material protection.
It is clear from physical expressions that the longer the time and shorter the distance, the greater the
radiation dose.

To avoid prolonged exposure to high levels of radiation, it is recommended to perform
necessary tasks for short periods of time and to stay as far away from the source of radiation as
possible. Barriers made of concrete, lead or other dense materials are also part of the protective
measures, as these materials absorb radiation and reduce its damage to the human body.

Radiation-related deaths caused by the use of nuclear radiation in medical procedures are rare.
However, due to the large amount of radiation found in nature, there is an increased risk of severe
radiation sickness and cancer, but it has been scientifically proven that these risks can be reduced by
taking steps to control your health. In this article, we see several radiations. Different types of
radiation have

different abilities to pass through materials. Protection against nuclear radiation is a major
concern. For this reason, it is necessary to develop radiation protection measures.

Protection against a-radiation is simple, and a sheet of paper or a layer of air a few centimetres
thick is sufficient to absorb these rays. It has been found that there is a regularity between the energy
of the a-particles emitted by different a-radioactive nuclei and their half-life in substances. However,
it is important to avoid inhalation or ingestion of particles when handling radioactive materials.

Aluminium, plexiglas or glass plates a few centimetres thick are sufficient to protect against
[B-radiation.

y-gamma radiation penetrates deeply and can pass through thick layers of most materials.
Some types of high-energy gamma radiation can pass through several feet of concrete. Some dense
elements with high atomic number (such as lead) can effectively attenuate gamma radiation with
thinner material and are used for shielding. The ability of different types of radiation to cause
ionisation varies widely, and some particles are virtually immune to ionisation. Alpha particles have
an ionising power twice that of fast-moving neutrons, about 10 times that of B-particles and about 20
times that of gamma rays and X-rays.
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The higher the dose of ionising radiation, the greater the biological effects. However, the same
type of dose can also have an effect. In dosimetry, the biological effects of radiation are measured in
comparison with the effects caused by X-rays and y-rays.

The quality factor K is a measure of how many times the biological effectiveness of a given
type of radiation exceeds that of X-rays or radiation for the same absorbed dose in tissues.

The quality factor is determined on the basis of experiments. It depends on the type and energy of the
particle. The absorbed dose and goodness of fit provide information about the effects of ionising
radiation. Multiplying these values gives the equivalent radiation dose:

H=DK

Natural radionuclides can generate background up to about 125 mb-equivalents.

The annual equivalent dose to humans is 600 rem.

The increased use of radioisotopes has led to growing concerns about the effects of these
materials on biological systems (e.g. humans). All radioactive nuclides emit high-energy particles or
electromagnetic waves. When this radiation encounters living cells, it can heat them, break chemical
bonds or ionise molecules. The most serious biological damage is caused by radioactive waste that
destroys or ionises molecules. For example, the alpha and beta particles emitted in nuclear fission
reactions have much higher energies than those of ordinary chemical bonds. When these particles
collide with and penetrate matter, they form ions and molecular fragments that are highly reactive.
The damage this causes to biomolecules in living organisms can cause serious disruption of normal
cellular processes, overwhelm the body's repair mechanisms, and possibly lead to disease or even
death.

When radiation, such as that observed in direct irradiation, interacts with atoms of the DNA
molecule or other cellular components that are necessary for cell survival, this is called direct
irradiation. This interaction affects the cell's ability to reproduce. If the chromosomes are exposed to
enough radiation, or if there are significant changes in the information carried by the DNA molecule,
the cell can be destroyed by "direct” interference with its life support system.

An indirect effect is the radiolytic decomposition of water in the cell, which combines with
toxic substances such as hydrogen peroxide (H202) and can destroy the cell. If a cell is exposed to
radiation, there is very little chance that the radiation will interact with a DNA molecule because
these important components make up a very small part of the cell. However, each cell, like the human
body, is made up mostly of water. Therefore, the probability of radiation interacting with water, which
makes up the majority of the cell volume, is much higher. When radiation interacts with water, the
bonds that hold water molecules together can break, forming fragments such as hydrogen (H) and
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hydroxyls (OH). These fragments can recombine or interact with other fragments or ions to form
compounds such as water.

The symptoms of radiation exposure are that radiation can damage the whole body (somatic
damage) or eggs and sperm (genetic damage). Its effects are most pronounced in rapidly proliferating
cells such as gastric mucosa cells, hair follicles, bone marrow and embryos. This is why patients
undergoing radiation therapy often experience nausea or stomach upset, hair loss, bone pain, etc., and
why special care should be taken when undergoing radiation therapy during pregnancy. Radiation
affects several organs of the human body, but the most sensitive are:

1. Bone marrow: Nuclear radiation affects the bone marrow, slowing or stopping the
production of blood cells. This can lead to leukaemia and other blood diseases.

2. Thyroid: Radiation, especially iodine isotopes, affects the thyroid gland. This gland is very
sensitive to radiation and can cause thyroid cancer.

3. Skin: High levels of radiation have an aggressive effect on the skin and can cause burns and
skin cancer. If the skin is directly exposed to radiation, there is a high probability of burns, redness
and other dermatological problems.

4. Eyes: Prolonged exposure to high levels of radiation can lead to cataracts. In particular,
workers in the nuclear industry are at increased risk of developing cataracts if radiation hits their lens
of the eye.

Based on the above, it is true that the field of atomic and nuclear physics is broad, and the
peaceful use of atomic nuclei will serve mankind, their rational use, further improvement of electricity
generation from ionising sources, and their use in medicine, especially in the treatment of cancer, will
lead to the development of industry.
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TEMIR YO‘L KO‘TARMALARNI MUSTAHKAMLASHNI RAQAMLI
MODELLASHTIRISH
Abdukamilov Shavkat Shuhratovich texnika fanlari nomzodi, dotsent.
Abdugayumov Farrux Otabek o‘g‘li magistrant TDTrU.

Annotatsiya. Ushbu maqolada temir yo‘llar yer polotnosining vibrodinamik yuk ta’siridagi
mustahkamligini sonli usullar yordamida hisoblash metodlari ko‘rib chiqilgan. Fan taraqqiyotining
turli davrlarida olimlar tomonidan ishlab chiqilgan usullarning tavsifi va o‘ziga xos xususiyatlari,
shuningdek, me’yoriy manbalarda taklif etilgan hisoblash usullari keltirilgan. Yer polotnosini
hisoblash uchun mo‘ljallangan zamonaviy dasturiy majmualar tahlil qgilingan.

Kalit so‘zlar. vibrodinamik yuklama, yer polotnosi, hisoblash usuli, mustahkamlik,
deformatsiyalanish xususiyati, ustuvorlik, kuchlanganlik-deformatsiyalanganlik holati, chekli
elementlar usuli, ANSYS dasturiy majmuasi.

O‘zbekiston temir yo‘l transportining rivojlanishi yo‘llar tarmog‘ining kengayishi, yuqori
tezlikdagi harakatning joriy etilishi, harakat intensivligining oshishi va transport vositalarining yuk
ko‘tarish qobiliyatining ortishi, zamonaviy konstruksiyalar va materiallarning qo‘llanilishi bilan
tavsiflanadi. Bu esa ko‘plab mezonlar asosida baholanadigan yer polotnosining barqarorligini
ta’minlash bo‘yicha murakkab muhandislik masalalarini hal etishni talab qiladi.Temir yo‘llardan
texnik foydalanish qoidalariga muvofiq, yer polotnosi va temir yo‘lning barcha elementlari o‘z
mustahkamligi, bargarorligi va holati jihatidan harakatlanuvchi tarkibning belgilangan eng yuqori
tezliklarda xavfsiz va ravon harakatlanishini ta’minlashi shart.

Temir yo‘l va avtomobil yo‘llarining yer polotnosi tabiiy-iglim muhiti va dinamik yuklar
sharoitida ishlaydigan, grunt muhiti holatini o‘zgartirib, yer polotnosining ishonchlilik darajasiga
ta’sir ko‘rsatadigan grunt obyektlarining murakkab majmuasidir. Yer polotno obyektlarining
murakkabligi, tabily muhit omillari namoyon bo‘lishining tasodifiy xarakteri yo‘l poyining
bargarorligi va deformativligiga sezilarli ta’sir ko‘rsatadi. Temir yo‘llarini qurish va ekspluatatsiya
qilish amaliyoti shuni ko‘rsatadiki, murakkab muhandislik-geologik sharoitlarda joylashgan
obyektlar, birinchi navbatda, ko‘chki yonbag*irlari, zaif asoslar, haddan tashqari namlangan gruntlar,
baland ko‘tarmalar, chuqur o‘ymalar va boshqalarning mavjudligi bilan ajralib turadi. Ushbu
deformatsiyalarning rivojlanish intensivligini bashorat gilish va ularni muhandislik inshootini
ekspluatatsiya qilishda o‘z vaqtida hisobga olish yer polotnosi obyektlarining ustuvorligini yo*qotishi
natijasida yuzaga keladigan avariya holatlarining oldini olishning samarali vositasi hisoblanadi.

G.M. Shaxunyansning asosiy ishlarida temir yo‘l yer polotnosining eng muhim muammolari
o‘rganilgan [1,2]. V.G. Berezansev, B.D. Vasilev, N.M. Gersevanov, M.N. Goldshteyn, B.l.
Dalmatov, N.N. Maslov, O.A. Savinov, V.V. Sokolovskiy, N.A. Sitovich, M.F. Verigo, T.G.
Yakovleva va boshqalarning fundamental tadqiqotlari temir yo‘lga ta’sir qiluvchi ko‘plab omillarni
hisobga olgan holda yer polotnosining bargarorligini hisoblash imkonini beradi.

Yugoridagilar bilan bir qatorda, sezilarli vibrodinamik yuklamalarni qabul giluvchi yo‘l
polotnosining mustahkamligi va deformatsiyalanishini tahliliy baholash bilan bog‘liq masalalar
tegishli yechimini topmagan. Bu masalalar amaldagi temir yo‘l magistrallarida poyezdlar harakati
tezligi va jadalligi oshgani, 0‘qqa tushadigan yuklamalar va tarkiblar uzunligi ortgani sababli dolzarb
bo‘lib qoldi. Vibrodinamik ta’sirga eng ta’sirchan bo‘lib gilli tuproqlardan qurilgan ko‘tarmalar
chiqdi [3]. [.V. Prokudin poyezdlarning vibrodinamik ta’sirini hisobga olgan holda, yer polotnosining
yuk ko‘tarish qobiliyatini hisoblash va uning deformatsiyalarini aniqlash uslubiyatining nazariy
asoslarini ishlab chigdi. Bu gonuniyatlar chegaraviy muvozanat nazariyasining keyingi rivojlanishiga
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asos bo‘ldi. Biroq, ushbu usullar poyezdlarning vibrodinamik yuklamasini qabul qiluvchi yo‘l
polotnosi tuproglarining kuchlanganlik-deformatsiyalanganlik holatini to‘liq baholay olmaydi.

Temir yo‘l yer polotnosi hisoblashning zamonaviy usullari asosan chizigli elastiklik
nazariyasi tenglamalari va chegaraviy muvozanat nazariyasi usullariga tayanadi. Ammo, dala
kuzatuvlari va hisob-kitoblar shuni ko‘rsatadiki, chegaraviy holat yuzaga kelishidan ancha oldin, yer
polotnosida va asosida o‘z og‘irligi, yo‘lning ustki qismi og‘irligi hamda harakatlanuvchi yuk ta’siri
ostida plastik zonalar hosil bo‘ladi [4].

Mamlakatimiz olimlaridan Sh.Sh. Abdukamilov, A.M. Abdukarimov, Z.E. Mirsalixov, X.l.
Tursunovlarning ishlarida O°zbekiston tabiiy iqlim sharoitida turli gruntlardan barpo etilgan temir
yo‘llarning yer polotnosi va konstruksiyalarini vibrodinamik yuk ta’sirida hisoblash ishlari keltirilgan
[5,6].

Hisoblash texnikasi, shuningdek, inshootlarning kuchlanganlik-deformatsiyalanganlik
holatini hisoblashning ragamli usullari rivojlanib va keng tarqalib borgan sari, so‘nggi yillarda turli
ko‘rinish va maqsadlardagi qurilish konstruksiyalarini hisoblash va loyihalash uchun mo‘ljallangan
ko‘plab dasturlar ishlab chiqildi.

Inshootlarning kuchlanganlik-deformatsiyalanganlik holatini hisoblashning sonli usullaridan
foydalanish bo‘yicha ilmiy tadqiqotlarni o‘rganish [7,8] shuni ko‘rsatdiki, hozirgi sharoitda geotexnik
inshootlarni hisoblashning eng magbul usuli sonli modellashtirish, xususan, chekli elementlar usuli
yoki diskret elementlar usuli hisoblanadi.

Hozirgi vagtda muhandislik inshootlarini hisoblash uchun modellashtirilayotgan obyektning
haqiqiy geometrik o‘lchamlari va fizik-mexanik Xususiyatlariga to‘liq mos holda uning
kuchlanganlik-deformatsiyalanganlik holatini baholash va xatti-harakatlarini bashorat gilish
imkonini beruvchi chekli elementlar usulini amalga oshiruvchi turli xil dasturiy majmualar keng
go‘llanilmoqda. Ularga ANSYS, FEM models, COSMOS/M, MSC/NASTRAN, MSC/PATRAN,
LIRA Soft, SCAD, PLAXIS, Robot Millennium, ABAQUS va boshgalarni misol gilishimiz mumkin.

Yugorida keltirilgan hisoblash komplekslarining hisoblash protseduralari chekli elementlar
sonli usuliga asoslangan bo‘lib, yo‘nalishi va hisoblash imkoniyatlari bilan bir-biridan farq giladi. U
yoki bu dasturiy mahsulotni tanlash natijasi aniq vazifaning o°‘ziga xosligi bilan belgilanadi.

Eng murakkab masalalarni yechish imkonini beruvchi dasturiy majmua ANSYS kompleksi
bo‘lib, u mustahkamlik va ustuvorlik masalalarini yechish bilan shug‘ullanuvchi muhandislar orasida
keng tanilgan va ommalashgan. Bundan tashgari, ANSYS kompaniyasi tomonidan ushbu dasturiy
majmuaning talabalar uchun mo‘ljallangan versiyasi tarqatiladi, bu esa ta’lim doirasida o‘quv va
tadqiqgot ishlarini amalga oshirish imkonini beradi. ANSYS chekli elementlar usullari vositalari
konstruksiyalarning statik va dinamik kuchlanganlik-deformatsiyalanganlik holatini, shu jumladan
deformatsiyalanuvchi qattig jism mexanikasining geometrik va fizik nochizigli masalalarini
hisoblash imkonini beradi. Bu keng ko‘lamli muhandislik vazifalarini, xususan, sanoat, fuqarolik,
gidrotexnika, shuningdek, transport qurilishi sohasidagi geotexnik hisob-kitoblarni hal qilish
imkonini beradi. Yuqorida ko‘rsatilgan barcha afzalliklar bilan bir qatorda, ishning qulayligi va
olingan natijalarning ko‘rgazmaliligini ta’kidlash joiz. 1-rasmda yer polotnosini hisoblashdan olingan
natijalarga misollar keltirilgan.
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6)

1-rasm. ANSYS dasturiy majmuasi yordamida temir yo‘l ko‘tarmasini hisoblash natijalari.
a) to‘liq deformatsiyalar, m; 0) ko‘tarmaning deformatsiyalangan ko ‘rinishi.

1.25H:AV,H=4m

[2H:AV, H= 6m

35HAV,H=8m

2-rasm. PLAXIS dasturiy majmuasi yordamida temir yo*l ko*tarmasini hisoblash natijalari.

Shuningdek, chekli elementlarning sonli usulini qo‘llagan holda aniq geotexnik hisob-
kitoblarni amalga oshirish imkonini beruvchi PLAXIS dasturiy majmuasi ham keng qo‘llaniladi.
PLAXIS ning ishlashiga misol qilib temir yo‘l ko‘tarmasini turli qiyaliklarda turg‘unlikka hisoblash
xizmat gilishi mumkin. 2-rasmdan shuni ta’kidlash mumkinki, bir xil gruntdan foydalanib, ko‘tarma
qiyaligi o‘zgarganda turg‘unlikni yo‘qotmasdan ko‘tarma balandligini oshirish mumkin [9].
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Ushbu dasturiy majmualarning yana bir afzalligi shundaki, ular xorijda keng qo‘llanilayotgan
va O‘zbekiston temir yo‘llarida ham joriy etilayotgan turli xil geosintetik materiallar bilan
mustahkamlangan temir yo‘l yer polotnosini tez va aniq hisoblash imkonini beradi. 3-rasmda
geopanjarasiz otkos geopanjaralar bilan mustahkamlangan otkos bilan taggoslangan. Armaturalashda
kuchlanishlar ko‘tarmaning ichki qismiga tagsimlanib, kichikroq maksimal qiymatga ega bo‘ladi, bu
esa qiyalikning barqarorligiga ijobiy ta’sir ko‘rsatadi [10].

(a) (b)

3-rasm. (a) geopanjarasiz otkos, (b) geopanjaralar bilan mustahkamlangan otkos.

z ©)
4-rasm. "Plaxis 2D" dasturida balandligi 3 metr bo‘lgan ko‘tarmaning umumiy deformatsiyalari
(a) geotekstil yotqizilmagan, (b) geotekstil yotqizilgan ko‘tarma.

Xulosa. Yugoridagi masalalar kabi hisoblashlar dasturiy majmualar yordamida turli muhandislik
geotexnik masalalarni tez va ishonchli yechish imkonini beradi. Shu sababli, so‘nggi yillarda
zamonaviy kompyuter texnologiyalaridan foydalangan holda yer polotnosi gruntlarining kuchlanish-
deformatsiya holatini hisoblashning ragamli usullari jadal rivojlandi. Temir yo‘l yer polotnosining
vibrodinamik yuklamalar ostidagi mustahkamligini ta’minlash zamonaviy transport infratuzilmasini
bargaror va xavfsiz ekspluatatsiya gilishning muhim shartlaridan biridir. Mazkur maqolada ko‘rib
chigilgan sonli hisoblash usullari, xususan, chekli elementlar usuliga asoslangan modellashtirish
texnologiyalari, real sharoitlarni aniq aks ettirish imkonini beradi. llmiy yondashuvlarning tarixiy
rivojlanishi, me’yoriy hujjatlardagi tavsiyalar hamda zamonaviy dasturiy ta’minotlar — aynigsa
ANSYS majmuasi — yer polotnosi bargarorligini tahlil gilish va baholashda muhim ahamiyat kasb
etadi. Tadqiqot natijalari shuni ko‘rsatadiki, temir yo‘l konstruksiyalarining mustahkamligini
ta’minlashda ragamli modellashtirish vositalaridan samarali foydalanish zarur va istigbolli yo‘nalish
hisoblanadi.
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METOJAUKA JTUATHOCTUKHU 3EMJISIHOI'O ITOJIOTHA KEJIE3HBIX JIOPOTI
MaxamanxanoB Lllyxparxon llaBkar yrim.
AccucreHT TallIKeHTCKOro rocyJapCTBEHHOTO TPAHCIIOPTHOI'O YHUBEPCUTETA

AHHOTauusi. B naHHON craTbe NpHBENEHBI MaTepuajibl MO AUATHOCTUKE U MOHUTOPHUHIY
3eMJISIHOTO TIOJIOTHA >KeNe3HbIX Jopor. OmucaHsl HMHGpOpMAlMKU HAOMIOJEHHUS TEXHUYECKOIO
COCTOSIHUS 3€MJISTHOTO I10JIOTHA SKCILTyaTUPYEMBIX KEJIE3HbBIX JOPOT.

KiroueBble ciioBa: JMarHOCTHKA, 3E€MJISTHOE I10JOTHO, MOHUTOPHUHI, TI€OpaJHOJIOKalMs,
reopajap, kojaeOaHHe IPyHTa, OI[CHKa TEXHUYECKOTO COCTOSHHUSL.

JlnarnHocTyka 3eMJISIHOTO IIOJIOTHA - 3TO OTPAcib 3HAHUM, KOTOpas 3aHUMAETCH:

- NU3YYEHHUEM U YCTAHOBJICHUEM I1apaMeTpOB, IPU3HAKOB U MPUYUH HEUCIPABHOI'O COCTOSHMS
O00BEKTOB 3E€MJIIHOTO IMOJOTHA (IOJ “‘COCTOSIHMEM 3€MIISHOTO IIOJIOTHA® CleqyeT IOHMMAaTh
KOMIIJIEKC XapaKTepUCTHK (TTapaMeTpOB WIIH IPU3HAKOB), OLIEHUBAIOIINX €ro paboTOCIOCOOHOCTh Ha
JTAHHBII MOMEHT BPEMEHHM U B CYILECTBYIOLINX YCIOBUAX IKCIUTyaTallUH);

- IPOrHO3UPOBAHUEM BO3MOXXHOCTH BO3ZHUKHOBEHUS 1e(hOpMaIlHii 3eMIISTHOTO TTOJIOTHA;

- pa3pabOTKOH HOBBIX MPHUHIUIIOB, METOAOB U TEXHUYECKUX CPEJICTB IMATHOCTHPOBAHUS C
1ENbI0 O0OHAPY)KEHHSI 1 JIOKATH3aUH 1e(hOpMaIIHid.

JUis OLEHKHM COCTOSIHMSI 3€MJISIHOI'O I1OJIOTHAa HEOOXOAUMO MOJYYUTh €ro AUArHOCTUYECKHE
napamerpsl [3]:

® 3HAaUEHUE YIIPYro Ocajiku rPyHTOB;

® BEJIMUMHY IPOCAJOK PEIIbCOBOM KOJIEH;

¢ BUOpALlMOHHBIE TApAMETPhl TPYHTOB;

® 3HaYEHUE CKOPOCTEW CEMCMMYECKUX BOJIH B IPYHTaX;

® y/IeJbHOE 3JIEKTPUUECKOE CONPOTUBIICHUE TPYHTOB;

® '€OMETPHS CJIOEB IPYHTA;

® [1apaMeTpbl CBOICTB I'PYHTOB.

MOHUTOPHHT OCYIIECTBISIETCS B CIEAYIOIIEM HOPSIIKE:

— BbIIETICHHE OOBEKTOB JJISl TMAarHOCTUKU U PEKUMHBIX HAOIIOJICHUH;

— IMarHOCTUKA 0OOBEKTOB C ONPE/IETICHUEM UX OCHOBHBIX MTapaMeTpOB;

— BBIIETICHHE TIOTEHIIMAJIBHO OMACHBIX 00OBEKTOB 110 Pe3yJIbTaTaM JUAarHOCTHKHY;

— Ha3HAueHHWE PEKUMHBIX HAOIIOJCHUH W M3MEpeHHE MapaMeTpOB MOTEHIIMAIHHO OIAaCHBIX
00BEKTOB;

— OIIEHKA U TIPOTHO3 Pa3BUTHS COCTOSHHS MOTEHIIMAIBLHO OMACHBIX OOBEKTOB;

— pa3paboTKa U MPOBEJCHHE HEOOXOIUMBIX peaOMINTAIIMOHHBIX MEPOTIPUATHH.

JUis MarHOCTUKM COCTOSIHMS 3€MJISHOTO IOJIOTHA B KOMIUIeKkcax «Opa» u «MuTerpam»
HOPUMEHSIOTCSI CUCTEMbI T'€OPaJUOJIOKALUHU, MPOCTPAHCTBEHHOIO CKAaHUPOBAHHUA U OO30pPHOTO
BUICOHAOIIOIEHUS, TO3BOJISIOINE B €TMHONW KOOPIUHATHONW CUCTEME KOHTPOJINPOBATh:

— COCTOsIHME OayylaCTHOM NpHU3MBI M Pa3ACIUTENbHBIX CJI0€B (F€OMETPHUYECKHE pa3Mephl,
3arpsi3HEHHOCTH M YBIAKHEHHOCTH ),

— COCTOSIHME OCHOBHOM IIJIOLIa/IKM 3€MJITHOTO TMOJIOTHA (F€OMETpHUECKHE TapaMeTphl, HaTH4Ne
ne(eKTOB, MyCTOT, MECT OOBOAHEHUH);

— KpPYTHU3HY OTKOCOB 3E€MJISHOTO TIOJIOTHA (TONEpEeYHbIE CEYEHHS] C TIeOMETPHUYECKUMH
pasmMepamu 0OBEKTOB);

—  HaJM4Yue  TOMNEepPEYHBIX  KOMMYHMKALIMOHHBIX M  MHXEHEPHbIX  MepeceueHHi
KEJIE3HOJOPOKHOTO ITYTH;
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— CUTYallMOHHOE MPEICTABIICHUE KEIE3HOAOPOKHOTO ImyTH [1].

MOHHMTOPUHT 3€MJISIHOTO TIOJIOTHa MOOWJIBHBIMU CpPEACTBAMM JOJDKEH JOIOJIHSATHCS €ro
JETaIbHOM JUarHOCTHKOW, KOTOpas MpeanosiaraeT MpuMEeHEHHE TaKUX COBPEMEHHBIX KOHTPOJIBHO-
M3MEPUTENIbHBIX U IUarHOCTUYECKUX CPEJICTB U 000PYI0BaHMUSI, KaK:

— ceiicMOpa3BeI0YHbIE CTAHIINH;

— YCTaHOBKH JJISl CTATUYECKOTr0 U 3JIEKTPOJAMHAMUYECKOTO 30HIUPOBAHMS;

— TIpUOOPBI JUTS CTATUYECKUX U JUHAMUYECKUX ITAMITOBBIX UCIIBITAHUN;

— IpUOOPHI U1 TEPMOMETPUIECKUX HAOIIIOICHHIA;

— TIOJIEBBIC JTA00PATOPUU AJIsL DKCIIPECC-TUATHOCTHKU TPYHTOB | JIPYTHE.

I'eopagnonokanoHHbI MeTOZ. PU3UYECKON OCHOBOM ATOTO METOJIa SBJSETCS CIOCOOHOCTh
JJIEKTPOMArHUTHBIX BOJIH, IOCBUJIAEMBIX B TPYHTBI, OTPa)KaThCsl OT TPAHHUIl CIIOEB, HWMEIOILIUX
pas3uyHbIe SJIEKTPOPU3NUCCKUE CBOMCTBA. | '€OpajMoOOKAIlMOHHBIA METOJ] JaeT BO3MOXXHOCTH
MPEJICTaBUTh BHYTPEHHEE CTPOCHUE IUarHOCTUPYEMOro 00bEKTa B BUJIE pa3pe3a cJI0eB rpyHTa [2].

Meroa OCHOBaH Ha OIPEACICHUU TE€OJOTHYECKHX XapaKTEPUCTHK 3E€MJITHOTO IOJOTHA U

OCHOBaHHUSl 10 TapamMeTpaM KOPOTKHUX BBICOKOYACTOTHBIX OSJIEKTPOMATHUTHBIX HMMIYJIbCOB OT
reHeparopa, nepefaBaeMbiX U MPUHUMAEMBIX Yepe3 aHTEHHBI, PACIOJIOKEHHBIE HA TMOBEPXHOCTU
rpyHTa. B KauecTBe mapamMeTpoB UMITYJILCOB, ONPEACISIONIUX T'€OJIOTHYCSCKHE CIIOH, uX (GopMmy u
IYOUHY PAacCIOJIOKEHUSI TPAHUIl MEXIYy HHMH, SBISIOTCS CKOPOCTh PACIpOCTPAaHEHUs] BOJIH U
KodpuMeHT mnorinomeHus. [nyOuHa wuccienoBaHUS TPYHTOB PAAHOJIOKAIIMOHHBIM METOJIOM
3aBUCHT OT pa3peliaroiieil crnocoOHOCTH reopajapa M cocTaBa I'pyHTOBOM Tonmu. s riuH,
SABJISIFOUIMXCSL CHUJIBHO TOTJIOIIAIOIIMMHM TPYHTaMH, TOJIIIMHA CJIOS, B KOTOPOM MPOHUCXOAUT
MOTJIONICHUE CHUTHaja, COCTaBisieT 3 — 5 M, Ui MecYaHbIX TPYHTOB TNyOMHA HCCIEIOBAaHUS
yBenuuuBaetcs 10 25 — 30 m. ['eopagaps! npencrasiensl Ha puc. 1.
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Puc. 1. TpexkananbHBIN T€OpaapHbIN KOMITJIEKC C PYIIOPHBIMHA aHTeHHBIMU Oiokamu AB-400P
Metox W3MEpeHHs YIPYIHX TEpPeMENICHUH TOBEPXHOCTH 3eMJITHOTO TIOJOTHA TOJ
NPOXOIAIIMMH TIoe3aMHi. MeToT 1eNIeco00pa3Ho MPUMEHSTH JIJISl TUarHOCTUPOBAHHS HEOOIBIITIX
M0 TPOTSHKEHWIO ydacTKoB. OH JaeT BO3MOXKHOCTh KAUeCTBEHHO OIEHUTH COCTOSIHHE BCETO
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COOPYKCHUS U BBIACIIUTD JIOKAJIBHBIC MECTA IJId ACTAJIBHOT'O JTUAarHOCTUPOBAHU . MeTo1 OCHOBaH Ha
HU3MCPCHUH aMILJIUTY/IbL KoJieOaHus MMOBEPXHOCTHU 3EMIITHOT'O ITOJIOTHA 1O I[GﬁCTBHCM IMpOXOAAIINX
IIOC3J0B. 3HaueHUSA AMIIIUTYH 3aBUCAT OT COCTOAHUA I'PYHTOB BCEIr'o COOPYKEHUA U €0 OCHOBAHU .
HSMepeHI/IH IIPOBOJATCA C ITOMOIIBIO HU3KOYACTOTHBIX AJATYHMKOB, YCTaHABJIMBACMBIX B PA3JIMYHBIX

TOYKaX MOBEPXHOCTHU 3EMJISIHOTO MOJIOTHA (puc. 2).

Puc. 2. Cxembl u3mMepeHuii konedaHuil rpyHTa MPU TUAarHOCTUKE HachIed BbICOTOM 6—8 M (a) u
6onee 8 M (0): 1 — nuHaMuyeckas Moe3/iHask Harpy3Ka; 2 — 3JIeKTPOMArHUTHBIN OTMETUYHK
IPOX0/1a ocel dKMUMaxa; 3 — COeUHUTENbHBIN Kabenb: 4 — MpOoBOJ OTMETUYHMKA OCel; 5 —

perucTpupyrolas anmnaparypa
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AVTOMOBIL KO‘PRIKLARINING GIDROIZOLYATSIYASINI KUCHAYTIRISH
USULLARI
Magstrant:Azamjonov Ro‘ziboy Saydmurodjon o‘g‘li
(Toshkent Davlat Transport Universiteti)
A'zamov Saidikrom Saidmurodovich Andijon davlat texnika instituti PhD
ANNOTATSIYA
Magqolada Avtomobil ko‘priklarning gidroizolyatsiyasini kuchaytirish usullari yoritilgan.Bunda Izol
rulonli va Bitumli gidroizolyatsion materiallaridan foydalanilgan.

Kirish Gidroizolyatsiya — qurilish konstruksiyalarini, binolar va inshootlarni suv va boshga agressiv
(yemiruvchi) muhit ta’siridan himoya gilish uchun xizmat giladiganqurilish materiali hisoblanadi.
Gidroizolyatsion tizimlar bino, inshoot va uskunalardan normal foydalanishni ta’minlaydi, hamda
ularning umrbogiyligini oshiradi. Gidroizolyatsiya vazifasiga ko‘ra — filtrlanishga garshi,korroziyaga
garshi, ishlatiladigan asosiy material turiga ko‘ra — bitumli, plastmassali, mineralli, metall goplamali,
ishchi yuza qoplamasiga ko‘ra — bo‘yaladigan, suvaladigan, yelimlanadigan, quyiladigan,
shimdiriladigan, in’yeksiyalanadigan kabi turlarga bo‘linadi. Avtoyo‘l ko‘prik inshootlarining
mustahkamligi va chidamliligi nafagat konstruksiyalarning sifatiga, balki, gidroizolyatsion material
va uning montaj qilish texnologiyasining sifatiga ham bevosita bog‘liq.Gidroizolyatsion
materiallarining ko‘plab turlari mavjud bo‘lib, qurilish montaj ishlarida uning to‘g‘ri turini tanlash,
temirbeton va metall kontruksiyalarning umrbogiyligini oshirishning muhim omili hisoblanadi.
Gidroizolyatsion materiallarning turlari qurilish hududining mahalliy shartlari va iglim sharoitlariga
bog‘liq ravishda tanlanadi.Jahonda oxirgi yillarda gidroizolyatsion materiallarni ishlab chigaruvchi
kompaniyalar zamonaviy ilm fan yutuqlari va ishlab chiqarishning so‘nggi texnologiyalari asosida
temirbeton inshootlarni saglash masalasiga jiddiy yondashmoqdalar.Bugungi kunda mamlakatimiz
ko‘priksozligida an’anaviy gidroizolyatsion material sifatida qurilishda keng tarqalgan
gidroizolyatsion materiallarni quyida keltirib o‘tamiz: poliuretan, mineral aralashmali, izol rulonli,
PVX (polivinilxloridli), bitumli gidroizolyatsion membranalar.
Poliuretan — suyuq membranali gidroizolyatsion material bo‘lib, asosiy afzalliklaridan biri, ushbu
materialning oraliq qurilma ustki yuzasida choksiz montaj qilinishini ta’minlaydi. Shuningdek,
poliuretan suyug membranasi temirbeton konstruksiyaning yuzasida mavjud barcha kapillyar
yoriqlarni to‘ldiradi hamda betonning ustki yuzasini qattiqlashtiradi.
Mineral aralashmali gidroizolyatsion materiallar — sement, loy va boshga govushgoq minerallar
asosida tayyorlanib, sement va silikat bo‘yoqlar, gidrofob to‘kmalar, loy-beton to‘ldirgichlar tarzida
ishlab chiqariladi. Ular himoya qilinadigan materiallarni bo‘yashda, suvashda, shunigdek,
filtrlanishga qarshi to‘ldirgichlar sifatida ishlatiladi. Mineral aralashmali gidroizolyatsion materiallar
gattig va suyuq holatdagi: mineral kukuni, qum zarralari, polimer suyuqligi, organik va noorganik
kimyoviy birikmalardan iborat bo‘ladi. Kimyoviy faol moddalar o‘zaro reaksiyaga kirishishi
natijasida konstruksiyalarning ustki yuzasida suv o‘tkazmaydigan qatlam hosil giladi 1zol rulonli
gidroizolyatsion material — iglim nisbatan sovuq sharoitli hududlarda keng qo‘llaniladi. Ushbu
material rulonli izol va sovug izol mastikasi asosida armatura bilan mustahkamlanadigan gatlam va
rulonli gatlamlar orasiga Gidroizolyatsion materiallarining ko‘plab turlari mavjud bo‘lib, qurilish
montaj ishlarida uning to‘g‘ri turini tanlash, temirbeton va metall kontruksiyalarning umrboqiyligini
oshirishning muhim omili hisoblanadi. Gidroizolyatsion materiallarning turlari qurilish hududining
mahalliy shartlari va iqlim sharoitlariga bog‘liq ravishda tanlanadi.
Bitumli gidroizolyatsion material — suyultirilgan bitumlar (bitum loklari va emallari) dan yoki suvda
eriydigan bitumlar (bitumli emulsiyalar, pastalar)dan foydalaniladi va bevosita himoya gilinadigan
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materiallarning sirtiga surkaladi. Bitum mastikali gidroizolyatsion materiallar turli xil iglim
zonalarida qo‘llanilishi mumkin Mostoplast — bu modifikatsiyalangan bitumga asoslangan prokat
material bo‘lib,koprik temirbeton konstruksiyalarining yuzalarida gidroizolyatsion himoya gatlamini
yaratish uchun mo‘ljallangan. Afzalliklari: yuqori egiluvchanlik, uzoq xizmat muddati, qurilish
montaj jarayonining murakkab emasligi, issiglig sig‘imi va yuqori texnik xususiyati. Sankt
Peterburgdagi Troitsskoy ko‘prigidagidroizolyatsion material sifatida rulonli izoldan foydalanilgan.
Sankt Peterburgdagi Aleksandr Nevskiy, Dvortsoviy, Ushakovskiy, Birjevoy, Poselev kabi
ko‘priklarda esa gidroizolyatsion material sifatida mostoplast ishlatilgan. Mostoplast gidroizolyatsion
materialining modifikatsiyalangan turlaridan esa Rossiyaning boshga ko‘plab shaharlaridagi
ko‘priklarni qurish va rekonstruktsiya (rekonstruksiyagacha aksariyati ko ‘priklarda ergobit
materiallaridan ham gidroizolyatsiya sifatida foydalanilgan) gilishda ham keng qo‘llanilgan.
Yuqorida keltirib o‘tilgan gidroizolyatsion materiallarning montaj gilishtexnologiyasiga garab, ularni
ikki  (yopishtiriladigan va surkaladigan) guruhga ajratishimiz mumkin.Birinchi guruh:
Yopishtiriladigan gidroizolyatsion material Izol rulonli gidroizolyatsion material — iglim nisbatan
sovuq sharoitli hududlarda keng qo‘llaniladi. Ushbu material rulonli izol va sovuq izol mastikasi
asosida armatura bilan mustahkamlanadigan gatlam va rulonli gatlamlar orasiga Gidroizolyatsion
materiallarining ko‘plab turlari mavjud bo‘lib, qurilish montaj ishlarida uning to‘g‘ri turini tanlash,
temirbeton va metall kontruksiyalarning umrbogiyligini oshirishning muhim omili hisoblanadi.
Gidroizolyatsion materiallarning turlari qurilish hududining mahalliy shartlari va iglim sharoitlariga
bog‘liq ravishda tanlanadi.

Bunday kompozitsiyalarni ish yuzasiga ikki yo'l bilan tagsimlash mumkin - standart asboblar
(cho'tka, rulo, cho'tka, spatula va boshqalar) yoki poydevorga gidroizolyatsiyani bir xilda qo'llash
bo'yicha ajoyib ishni bajaradigan maxsus purkagichlar yordamida. Keyinchalik murakkab holatlarda,
masalan, tuproq tarkibi agressiv suvlarni 0'z ichiga olgan bo'lsa, yopishtiruvchi gidroizolyatsiyadan
foydalanish yanada foydali bo'ladi, bu hagda biroz keyinroq muhokama gilinadi.Shunisi e'tiborga
loyigki, mastikalar ko'rinishidagi bitum gidroizolyatsiyasi an'anaviy ravishda barcha iglim zonalarida
go'llaniladi. Hidrofobik gatlam ettita gatlamli materiallarni o'z ichiga oladi: issig texnologiya
yordamida go'llaniladigan bitum mastikasining to'rtta gatlami va mustahkamlovchi ramka bilan
jihozlangan shisha tolali asosli materialning uchta gatlami. Shundan so'ng, yakuniy, ya'ni bitum
mastikasidan iborat bo'lgan tugatish gatlami yuzaga tagsimlanadi va uning ustiga qum-tsement
aralashmasi yoki nozik beton gatlami yotgiziladi va mustahkamlovchi to'rni mahkamlash kerak.
Bunday to'rning hujayralarining o'lchami 45 dan 75 mm gacha. Sement-qum ohakning himoya
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gatlami ustida bitum primeri qo'llaniladi.Qoplama gidroizolyatsiyasining mashhur ishlab
chigaruvchilari orasida biz alohida ta'kidlashimiz mumkin Texnik, FlexLock (aralashmaning muhim
tarkibiy qgismi poliuretan),Bitumaste,BASF va boshqgalar. Bunday materiallar odatda suv
o'tkazmaydigan sirt turi sifatida tasniflanadi. Mastikalar sirtda kuchli himoya suv o'tkazmaydigan
gatlam hosil giladi va gatlamning yaxlitligi buzilgan bo'lsa, shikastlangan joy gidrofobik
kompozitsion bilan gayta goplanadi.Mastikalarni qo'llashdan oldin, ish yuzasiga bir xil ishlab
chigaruvchilarning bitum astarlarini yoyish tavsiya etiladi. Bitum mastikalarini ishlatish oson, namlik
ta'sirida polimer izatsiyaga qodir, shuningdek, mexanik, kimyoviy va boshga atrof-muhit omillariga
chidamliligi bilan ajralib turadi.lkkinchi guruh: Yopishtiriladigan turdagi materiallardan farqli
o‘laroq, suyuq (surkaladigan) holatdagi membranali materiallar bir nechta afzalliklarga ega. Ushbu
materiallari suyuq holatda montaj qilinishi natijasida ko‘prik inshootining butun yuzasi bo‘ylab
monolit va to‘liq bog‘langan membranani hosil qiladi. Ya’ni, suyuq gidroizolyatsion membrana
ko‘prik konstruksiyasi elementlarining har ganday murakkab geometrik shakllarining butun sirti
bo‘ylab teng tagsimlanishi sababli konstruksiyalar yuzasi bo‘ylab choksiz tizim sifatida ishlaydi (1-
rasm). Natijada ushbu membranali gidroizolyatsion tizim har ganday ekstremal iglim sharoitida
ham inshoot konstruksiyasi elementlariga suvning va agressiv muhitningkirib borishi migratsiyasini
oldini oladi. Suyuq holatda qo‘llaniladigan ko‘prik gidroizolyatsion membranalarining asosiy
afzalliklaridan yana biri uning yuqori samaradorliligi hisoblanib, membrana ko‘prik inshooti yuzasi
va asfalt qoplama ostki sirti o‘rtasida sifatli kimyoviy bog‘lanishni ta’minlaydi.Shuningdek, suyuq
holatda qo‘llaniladigan gidroizolyatsion membranali mahsulotlardan foydalanish orqali, bir gancha
sarf xarajatlarni kamaytirishga erishish mumkin. Ya’ni, suyuq holatdagi gidroizolyatsion materialni
montaj qilish jarayoni sodda va samarali hisoblanadi. Shuningdek, sovuq va suyuq holatdagi
gidroizolyatsion membranalidan foydalanib qurilish montaj ishlari amalga oshirilganda, issiglik bilan
ishlov berish jarayonida paydo bo‘ladigan potensial xavflarni chetlab o‘tish imkoni bo‘ladi.Bu turdagi
potensial xatarlar ko‘plab qurilish mintaqalarida montaj jarayoni uchun qo‘shimcha qoidalarni gabul
gilishga majbur giladi. Masalan, aksariyat hududlarda bosh pudratchilar issiglik bilan ishlovberish
jarayonlarini amalga oshirishga ruhsat berishlari va ishni nazorat gilishlari uchun maxsus o‘qitilgan
ishchilarni, shuningdek yong‘in havfsizligi nazoratchilarini yollashlari kerak.

1.1-rasm. Surkaladigan gidroizolyatsion membranalarni montaj gilish jarayoni
Suyuq holatda qo‘llaniladigan yoki surkaladigan gidroizolyatsion membranalar hozirgi kunda
butun dunyo bo‘ylab ko‘plab qurilish tashkilotlari tomonidan avtoyo‘lva temir yo‘l ko‘priklarida
ishlatilib kelinmoqda. Jumladan, Buyuk Britaniya avtoyo‘l va temir yo‘l ko‘priklarida (BBA HAPAS
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UK va Network Rail UK), Fransiya avtoyo‘l ko‘priklarida (CEREMA va SNCF), Belgiya
(UBATC-AT)

Finlandiya (SILKO), Polsha (IBDM), AQSh (AREMA), Australiya (NSW), Xitoy, Kanada,
Shvetsiya, Chexiya va Hindiston kabi mamlakatlarda keng foydalanib kelinmoqda. Bu turdagi
gidroizolyatsion materiallarning zamonaviy hamda modifikatsiyalashgan turlarini asosan
Germaniya Federativ Respublikasining “Sika” konsorsiumi ( “Icosit” gidroizolyatsion materiallari
turkumi) ishlab chigarmoqda.

Hozirgi vaqtda yangi gidroizolyatsion materiallarni ishlab chigish va mavjud turlarini
takomillashtirish bilan bir vaqtda ularning qurilish tannarxini kamaytirish tendentsiyasi dolzarb
hisoblanadi. Binobarin, ko‘prik konstruksiyalarini nam va agressiv muhitdan faqatgina tarkibida
zamonaviy komponentlar mavjud bo‘lgan gidroizolyatsion materiallar sifatli va ishonchli himoya
gilishi mumkin. Shuni alohida ta’kidlab o‘tish kerakki, kopriklarni qurish, rekonstruksiya qilish va
kapital ta’mirlash jarayonlarida zamonaviy gidroizolyatsion materiallar va texnologiyalarini
qo‘llash alohida ahamiyatga kasb etadi. Zero, an’anaviy va zamonaviy texnologiyalar uyg‘unligi
asosida bajarilgan qurilish montaj ishlari transport inshootlarining umrbogiyligini, temirbeton va
metall konstruktsiyalarning chidamliligini, xavfsizligini va mustahkamligini oshirishga xizmat
giladi.

Xulosa qilib aytganda Jahon ko‘priksozligining zamonaviy tendensiyalariga mutanosib
ravishda mamlakatimiz ko‘priksozligida ham texnik-igtisodiy ham estetik jozibadorlik kabi
ko‘rsatkichlardan kelib chigqan holda, inshootlarning qatnov qismida gidroizolyatsion materiallari
sifatida suyuq holatda qo‘llaniladigan gidroizolyatsion membranalardan foydalanish tavsiya etiladi.

Foydalanilgan adabiyotlar:
1.  https://construction-engineer.ru/review/gidroizolyaciya-mostov-materialy-i-
texnologiya-ix-ustrojstva
2. EHuP E20-2 Coopuux E20 PemonTHO-cTpouTenbHbIe paboThl.Beimyck 2 ABTOMOOUIIHBIE

COOPYKCHHUS
3. EHuP E11 C6opnux E11.M30ns1110HHBIE pabOTHI
4. 3amuTa CTPOUTEJNbHBIX MATEpPHMAJOB M KOHCTPYKUMH 0T Koppo3uu https:
https://litres.uz/author/v-s-semenov/
5. https://litres.uz/author/o-v-zemskova/
6. “Principles and Practices of Waterproofing” by E. Arnold, 2010 y. 350-pp.

7. “Waterproofing Options for Bridge Decks” Kentucky Transportation Center and
University of Kentucky. © 2018 y. 33-pp.

8.  ‘“Tmmpomsomsanmsi. Marepuansl, TexHonoruu, npumeHenne” A.W. ['pomsbixo.
Mockea, 258 c., 2014 1.
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THE IMPORTANCE OF LABOR PROTECTION IN PRODUCTION
Normurodov Sh.U., PhD, Associate Professor
normurodovsh25@mail.ru
Tashkent State Transport University
Annotation. The article examines the importance of the organization of labor security at the
enterprise, issues of influence on the final results of their production activities, also considers the
main factors affecting the state of safety of workers in production, and proposed ways to solve the

problems arising in the field of labor protection.

Keywords: labor protection, enterprise, worker safety, economic factor of efficiency, trauma,
occupational diseases, safety techniques, environmental factor, psychophysiological condition,
protection of employees from harmful and dangerous factors.

Annotatsiya. Magolada korxonada mehnat xavfsizligini tashkil etishning ahamiyati, ularning ishlab
chigarish faoliyatining yakuniy natijalariga ta’sir masalalari ko ‘rib chigiladi, ishlab chigarishda

ishchilarning xavfsizligi holatiga ta’sir qiluvchi asosiy omillar ham ko ‘rib chiqildi va mehnatni
muhofaza qilish sohasida yuzaga keladigan muammolarni hal qilish yo ‘llari taklif etilgan.

Kalit sozlar: mehnatni muhofaza qilish, korxona, ishchilarning xavfsizligi, samaradorlikning
igtisodiy omili, travma, kasbiy kasalliklar, xavfsizlik texnikasi, ekologik omil, psixofizyologik holat,
hodimlarni zararli va xavfli omillardan himoya qilish.

Almomauuﬂ. B cmamuve pacemampusaromcs 60npocsvl 6ANCHOCMU oOopzcaHuzayuu bezonacuocmu
mpyda HAa npednpuﬂmuu, GIUAHUA HA KOHEYHblE pe3)libmambl Ux npOu36000m€€HHOﬁ deﬂmeﬂbHocmu,
PACCMOmMpPeEHbl NMAKIHCE OCHOBHbLE d)aKmopbl, GluAlouwue Ha cocmosHue besonacrocmu pa607’l’ZHl/lK06
HAa npou3eodcm6e, npedfzoofcenbz nymu peutenusl 603HUKAowux l’lp06ﬂeM 6 obnacmu OXpaHbvl mpyda.
Kniouesvie cnosa: Oxpana mpyoa, npeonpusmue, 0€30NACHOCMb PAOOMHUKOS, IKOHOMUYECKULL
Gaxmop s¢hchexmusnocmu, mpaemvl, npogheccuoHaibHble 3a001e6aHUs, MEXHUKA Oe30nacHOCmU,
IKOJIO2UYECKUL d)akmop, ncuxoqbuwozzozu%cxoe cocmosHue, 3awuma pa6OMHuK06 om epe()Hbzx u
ONACHBIX (hakmopoa.

Dust and dust when it's not
human thousand year young was .
Abu Ali Ibn Sina

Introduction. The main goal of all reforms in the economic and political spheres being carried out
in our country is aimed at creating decent living conditions for all citizens living in our country. Of
course, the creation of decent living conditions is carried out on the basis of scientific and technical
progress, and this, along with facilitating human labor, creates various dangerous factors, which, as
a result, lead to various types of accidents: injuries, damages and occupational diseases. However,
every person living on this sacred land wants to live well, that is, to more fully satisfy his material,
spiritual and social needs. It is for this reason that a person is constantly engaged in activity.
Unorganized work in production, carried out without following current laws, standards and
instructions, can not only cause injury or damage, but in some cases even death. Naturally, this
requires the scientific organization of protection of a person from all natural, technical,
anthropogenic, ecological and other types of hazardous factors in his work.

Materials and methods. Labor protection is a system of legal, economic, social, organizational,
technical, sanitary and hygienic, treatment, prevention, rehabilitation measures and means to ensure
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the safety, life and health of a person during the labor process, and the preservation of working
capacity.

The main directions of state policy in the field of labor protection are: ensuring the priority of the life
and health of the employee; developing and implementing state programs in the field of labor
protection; coordinating the activities of state and economic management bodies, local government
bodies in the field of labor protection; establishing labor protection requirements for all organizations;
implementing state control and inspection over compliance with labor protection requirements;
encouraging the development and introduction of safe equipment, technologies and means that protect
employees; using scientific and technical achievements and advanced national and foreign experience
in labor protection; providing social protection to employees who have suffered from industrial
accidents or have occupational diseases; implementing international cooperation [1].

The contribution of our great ancestors - Abu-Ali ibn Sina, Beruniy, Babur and Russian scientists
Lomonosov MV, and our contemporaries Zolotnisky ND, Solovev NV, Kelbert DA, Gintillo VL,
Grimitlin MlI, Nabiev MN, Uchastkin PV, Iskanderov Tl, Makhamov RG, Zokirov TS, Alimova XA,
Makhausudov IT, Bulda BV, Rizaev NU and others to the development of labor protection is great.
Labor protection to the rules compliance to be special state organs and public by control as The laws
, this including labor to the protection related to the laws compliance to be over Uzbekistan Republic
Head prosecutor and to him/her subordinate prosecutors general control take goes . Work protection
about law requirements broken to enterprises financial - economic punishment measures , their
official to individuals relatively and institutional , administrative - legal , criminal responsibilities use
, they fault with delivered material damages compensation possible [1].

Unfortunately , the truth emphasize our country must development the most new history " stability "
during the period " many " in the period our country in enterprises work protection to do enough
attention not given . Market of relations fast and less controllable formation during enterprise leaders
short time inside maximum benefit to take main considered the goal , that with together elementary
technique safety rules rude accordingly indifferent they left or the most good without them back to
the background pushing However , today many a day leaders work protection to do second level
importance given previously mastered enterprise management conservative principles save they
stayed .

That's right , the managers today's generation most of them are “Labor” protection-to success of
achievement ““is the key” words own at work slogan as take, in the company work protection to do
organization to reach right approach importance understand [2]. Well , in the enterprise work
protection to do importance from what consists of ?

First of all , the most high value every always human, his life and health is considered . Neither work
right amount , no enterprise profitability level , no working issued of the product value security rules
indifferent leave and there is life threats justification for basis be can't . From this except this in the
case , to oneself typical knowledge , skill and to experience has was employee as known one person's
value about we are talking .

Secondly , security provide according to right organization done affairs labor employees discipline
increases , this and own in turn labor fertility to increase , unhappy events number to reduce ,
equipment to the violation and other from the state outside to situations take comes , that is, it will
eventually working release efficiency increases .

Third , labor protection to do not only employees own tasks in execution their safety to provide in
mind For example , professional of diseases prevent take breaks during workers have a good rest and
to eat organization to make them necessary work clothes and hygiene tools with to provide , even
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social benefits and guarantees done increase . In the enterprise work protection to do organization to
reach right approach , employees of encouragement various intangible from the methods right use ,
employees necessary was management reliability , stability and indifferent not being about the idea
gives . So installed labor protection because of personnel turnover decreases , this is also the whole
of the enterprise to the stability positive impact shows .

The enterprise every how level under the management labor protection and safety according to
legislation and other normative to documents action to be done responsible person enterprise leader
is [3].

Conclusion. Security and work protection to do , as well as the employees health issues every how
enterprise for very important and current is considered . Labor protection to do this is modern of the
state social of the policy the most important is an element of labor . protection to do about to the laws
compliance without doing , as well in enterprises safe labor conditions provide measures
modernization without doing industry effective develop possible Not . Work. protection to do culture
increase for this is a struggle workers life and health of providing reliable way .
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AHAJIN3 MUPOBOT'O ONIBITA U MEXKJTYHAPOJHBIX TPEBOBAHU,
MNPEABABJIAEMbBIX K CKOPOCTHBIM U BBICOKOCKOPOCTHbBIM
MAT'UCTPAJISAM.

Iypuenan3e Upuna bopucosna
TamkenTckuit ['ocynapcTBeHHbIN TpaHCIIOPTHBINA YHUBEPCUTET

AHHOTanusA: B janHOW cTaThe NpHUBEAEH aHaIM3 TPEOOBaHUN NPEABABISIEMBIA K
MarucTpajisiM C BBICOKOCKOPOCTHBIM JBM)KEHMEM I10€3]10B, AHAJIU3 BBIIOJHEH HAa OCHOBAaHWUHU
0000111eHNsT MEPOBOT'O OIBITA IPEABIBISEMOr0 K OCHOBHBIM TPEOOBAaHHSIM K BHICOKOCKOPOCTHBIM U
CKOPOCTHBIM ~ JKEJI€3HOJOPOXKHBIM ~ MAarucTpajisiM, a TakkKe MHUHUMM3ALUUU  BO3JEHCTBUSA
BbICOKOCKOPOCTHBIX MarucTpajieil Ha OKpY»KaroLlylo Cpeay.

KioueBble €j10Ba:  BBICOKOCKOPOCTHBIE  MAarucTpaid, IEpeBO3KH, KOM(OPTHOCTH,
0€3011aCHOCTb, JABM)KEHHE, JKEJIE3HbIE IOPOTH, TPAHCIIOPTHAS CHCTEMA, aHAJIU3.

Ha ocHOBaHMM u3yueHHMs MEXIyHapOAHOIO OIbITa U TpPeOOBaHWH, NPENbABISIEMBIX K
CKOPOCTHBIM ¥ BBICOKOCKOPOCTHBIM MarucTpaisiM, ObITH ClIeJIaHbl IPUBEICHHBIC HU)KE BBIBOBIL:
CKOpPOCTHBIE M BRICOKOCKOPOCTHBIE JKEJIE3HBIE JIOPOTH CETOIHS — BEJICHHE BPEMEHU U OOBEKTHBHAS
HE00XO0UMOCTh; OOJIBIIIMHCTBO CTPAH MHUpPAa OPUEHTUPYIOT CBOM HAay4YHO-TEXHUYECKUH MOTEHIHAI
Ha pa3paboTKy BHICOKOI(P(PEKTHBHBIX >KEIE3HOIOPOKHBIX TPAHCIIOPTHBIX CHCTEM Takoro poja. B
HealeKoM OyIyIeM CKOPOCTHBIE JKeJe3HbIE TOPOTH «OTHHUMYT» Y aBTOTPAaHCHOPTa OKoio 6 %
PBIHKA MIEPEBO30K MACCAKUPOB. ABTOMOOUIIBHBIN TPAHCIIOPT 00ECIEUnBaAET JOCTABKY “OT JBEPHU 10
nsepu”. Ho poct konuuecTBa aBTOMOOWIIEH MPHUBEN B psALE Pa3BUTHIX CTPAaH K MEPEHACHIIEHUIO
TPAHCIOPTOM aBTOMAarucTpajieil U ocoOeHHO ynull roponoB. OOpa3yroTcs NpoOKH, B pe3yabTaTe
CHIDKAETCS CKOPOCTh JIBUXKEHHUS, YBEJIMYMBAETCS 3arps3HEHHOCTb OKpYJXKarolled cpenbl U Ip.
Bo3nymiHblii TpaHCHOPT, HECMOTpPS HA BBICOKYIO TEXHHYECKYIO CKOpPOCTb, MMEET TaKkKe P
HEJ0CTaTKOB: 3a0JaroBpeMeHHOE IPUOBITHE B a3PONOPT, MHOTO BPEMEHHU TAKXKE 3aTpaylBaeTCs Ha
JOpPOTYy JO aj’poropra W U3 a’pomnopra, Ha odopmieHHe MAOKYyMEHTOB u 1p. Iloatomy
BBICOKOCKOPOCTHBIE KEJIE3HbIE IOPOTH B CPABHEHUH C BO3YLIHBIM TPAHCIIOPTOM MOTYT 3aBOEBATh:

e Oonee 80% pbIHKa MEPEBO30K MACCAKUPOB, HPHU YCIOBUH, YTO MPOJOKUTEIBLHOCTD
CJIETOBaHMS MO€3/I0M COCTaBUT OKOJIO 2 Y;

e Ooinee 50 % pbIHKa EPEBO30K, MPH YCIOBHUHU, UTO MOE3/1Ka OyAeT AIUThcs He Oonee 4 u;

e 20—30 % pbIHKa TEPEBO30K, €CIH BpEMs ITOE3/AKH OyAeT paBHO 4—5 4.

e B KOHKYpEeHIIMH BO3AYIIHOIO, BHICOKOCKOPOCTHOTO 5KEJI€3HOI0POKHOIO U aBTOMOOUIIBHOTO
TPAHCIIOPTA PHIHOK MACCAKUPCKUX MEPEBO3OK paCHpeENsIeTcs MIPUMEPHO TaK:

e B noe3akax 70 300 kM npeAnoYTeHHe 0TAaeTCsl aBTOMOOMIIBHOMY TPaHCIIOPTY;

e B noe3akax cBoime 1400 kM — BO3AYIIHOMY TPaHCIIOPTY;

e B mnoe3akax npoTskeHHOCThI0 300—900 KM — BBICOKOCKOPOCTHOMY 3KEJIE3HOJIOPOKHOMY
TPaHCIOPTY;

e B moe3akax, nporsbkeHHOCThio 900—1400 KM, BBICOKOCKOPOCTHOW KEJI€3HOAOPOKHBIN
TPAHCIOPT KOHKYPUPYET € BO3AYLIHBIM TPAHCIIOPTOM.
OcHOBHbIE TpeOOBaHMA K BBICOKOCKOPOCTHBIM MAarucTpajsiM ONPEAEISAIOTCS €€ IJIaBHBIM
Ha3HAYEHHEM — OCYIIECTBIIEHUE MACCOBBIX PETYJISPHBIX BBICOKOCKOPOCTHBIX IIEPEBO30K HACEIEHUS
IPEUMYIIECTBEHHO OOJBIIMX W CpPEeIHUX TropofoB. [Ipy NpPOEKTHMPOBAHWU B CTPOUTENILCTBE U
AKCIUTyaTallMi BBICOKOCKOPOCTHBIX MarucTpaneid Heo0XoumMo 00eCceynTh:

v/ 0€30IaCHOCTD MaCCAKUPOB U MAKCUMAITBHYIO KOM(OPTHOCTE;
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v' NOTpeOHYI0 MPOMYCKHYIO CIIOCOOHOCTh MArdCTPald Ha 3aJaHHYI0 IIE€PCIEKTHBY IPU
JIBIDKCHUH TI0€3/I0B C YCTAHOBJIEHHOW IMPOEKTOM CKOPOCTHIO; MOTpeOHAas MpOIyCKaroImas
CIIOCOOHOCTh ompejaensercs Ha nepcnektuBy 20-251eT ¢ yderoM mepepacupeneiieHus
MacCaXUPOB C aBHa M aBTOMOOMJILHOTO TPAHCIIOPTA;

v\ MakCHMaJIbHYIO IPUBJIEKATEIBHOCTh IS ACCAKUPOB; I MaKCUMAaJIbHOIO I0JIb30BAHMS
yCIIyTaMy BBICOKOCKOPOCTHOM MarucTpaliv ee Tpaca J0KHa MAaKCUMaIbHO PUOIMKATHCS K
ropojaam;

v’ KHM3HECIIOCOOHOCTH MarMCTPaM, B T.4. B UPE3BbIYANHbBIX CUTYAIHSX;

v\ MHHUMaJILHOE OTPULATEIBHOE BO3EHCTBUE HA OKPYKAIOLIYIO CPELY

MunuMu3anys BO3ACHCTBHUS BBICOKOCKOPOCTHON MAaruCTpalid Ha OKPY’KAIOUIYIO CpEely BKIIHOYAET B
cebs:

3anuTa HaceJIeHUs OT IIyMa;

PexynbTuBaIusa TeppUTOPUH, IPUIIETAIOLINUX K TPACCE MAarucTpaiu;

06x01 0c000 OXpaHAEMBIX TEPPUTOPUIA, IPUIIETAIOLIUX K TPACCE;

MuHUMH3aLHS OTUYXKIAIOIINX CEIbCKOX03SIMCTBEHHBIX YTIOJIH;

CoxpaHeHHe yCIOBUI CTOKA TOBEPXHOCTHBIX U TPYHTOBBIX BOJI;

YV VVVVY

’Kn3HecrmocoOHOCTH BBICOKOCKOPOCTHOW MAarucTpaiv, B T.4. B YPE3BBIYAMHBIX CHUTYaIUIX
(HaBOJIHEHMSI, 3eMJIETPSICEHHU S, CHEXKHbBIE JTABUHBI HJIA 3aHOCHI) CIIOCOOCTBYIOT MPUHUMAEMbIE
Ha CTaJuM NPOECKTUPOBAHUS UHKEHEPHBIE U OPTaHU3ALMOHHBIEC PEIICHUS:

» Hanuune BO3MOXKHOCTH BBIXOJ/Ia MATUCTPAJIM Ha OOBIYHBIC XKEJIE3HbIC TOpOTH (111 00Xx01a e

MOBPEXKACHHOTO yYacTKa, MOB03a BOCCTAHOBUTEIIbHBIX MAaTEPUAJIOB);

» VYiiaaka JOMOJHUTEIBHBIX TPUEMOOTIIPABOYHBIX MyTeH (KaK MpaBHIIO, HAa MEPEeroHax, JJs

OBICTPOM IepecaJKu NacCaKUpPOB U3 HEUCIIPABHOIO MTO€3/1a Ha UCIIPABHBIN);

Co3znanne 3pPeKTUBHOM CUCTEMBI CHIIPEABSBISIEMBI €r000PHOBI:

VYcTaHOBKa B CEMICMOAKTUBHBIX 30HAX JAaTYUKOB 3€MJIETPSICEHUH, NEpEeNalolINX CUTHAJI Ha
OCTAaHOBKY moe3710B. Ilpu aHanm3e eBpOMEMCKOM BBICOKOCKOPOCTHOM KEJIE3HOJOPOKHOM
TPAHCTIOPTHON CHUCTEMBI YCTAHOBJIEHO, YTO: 3HAYUTENbHBIE MAaCIITa0bl MOTEHIIMAIBLHOTO PHIHKA
BBICOKOCKOPOCTHBIX TIEPEBO30K OBLIM MOATBEPKIACHBI HccienoBaHUAMU MexayHapoaHoro Coro3a
Kenesusix Jopor u Espomeiickum Coro3om. B Onuxaifiive Troasl JKeJe3HbIe TOPOTH,
OCYIIECTBIISIOIINE BBHICOKOCKOPOCTHBIE MEPEBO3KH, MOTYT YBEIHMYUTHh 00BbeM mepeBo3ok ao 100
MJIPJI. TACCAKUPO-KM B TOJI. DTO COOTBETCTBYET pocTy Ha 53 %, u3 KoTopsix 73 % NmpuxoauTcs Ha
nepexoi o0bemMa OT aBTOTPAHCIIOPTa U BO3AYIIHBIX JUHUHM. OObEM /IETO0BBIX MMOE3/J0K BO3PACTET C
31 1o 63 MiIH. maccaxupo-KM, a YaCTHbIX — 157 10 223 MitH. naccakupo-km. J{osis sxene3HsIx Jopor
Ha phIHKE JaJIbHUX MacCaXUPCKUX MepeBO30K B 3amagHoil EBpore (B maccaxupo-KM) BO3pacTeT ¢
15,2 no 22,6 %. Ha BbicokockopocTHBIE oe3aa Oyner mpuxoautses 60,5 % Bcero oo6beMa JalbHUX
JKEJIe3HOJOPOKHBIX MEPEeBO30K (3).

Omnpenenenre MacmTabOB Pa3BUTHS BBICOKOCKOPOCTHON CETH MOJKHO MPOBOAMTHCS C
YU4ETOM peajbHBIX ycIoBHH. J[7s co3maHMsl ceTH BBICOKOCKOPOCTHBIX TEPEBO30K IOJKHBI OBITH
BBISIBJICHBI HANPABIIEHUS C OYEHb WHTEHCUBHBIMM TPAHCHOPTHBIMU TNOTOKaMH. Bbicokue
KA TAIOBIIOKEHHUS B MHQPACTPYKTYPY M TOABMIKHON COCTaB 4acTO HE MOTYT (PMHAHCUPOBATHCS
TOJIKO Ha OCHOBE PBIHOYHOM OKyHmaeMOCTH. B ciydasx, KOrma CTpOWUTEIbCTBO HOBBIX JIMHUN HE
OIpPaBJaHO SKOHOMHUYECKHU, MOT'YT OBITh PEKOHCTPYHUPOBAHBI CYIIECTBYIOUINE YUACTKH.

B eBpomelickux cTpaHax CYIIECTBYIOT 3HAUUTEIbHBIE Pa3IHuus B OO0BEMaxX CKOPOCTHBIX U
BBICOKOCKOPOCTHBIX TEPEBO30K M HMX JIONIAX B O0ImIeM OO0beMe MalbHUX IKEJIEe3HOIOPOKHBIX
MACCAKUPCKUX TIEPEBO30K. DTO OOYCIOBICHO Pa3HBIMU YPOBHSMHU Pa3BUTHS HAIIMOHAIBHBIX CETEH.

: 70
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JlnHamuKa U3MEHEHHUs] EMKOCTH PbIHKA B TEUEHHE psiAa JET JOJDKHA BCEra pacCMAaTpUBATBHCS IS
KOHKPETHOM CTaJUH Pa3BUTHUS CETH.

ey xene3HbIX JOpOr COCTOSAT B Pa3BUTUM JAIbHUX MEPEBO30K 33 CUET BBEICHMS HOBBIX
BBICOKOCKOPOCTHBIX IO€370B, YBEJIIMYEHHUS 3a CUYET HTOrO CBOEH JOJM Ha PBIHKE MACCAKUPCKHUX
MEPEBO30K U yIyUlIeHHs] PUHAHCOBBIX PE3yIbTATOB JESATEIbHOCTH.

PBIHOK BBICOKOCKOPOCTHBIX II€PEBO30K OMpPEIEINAeTCs, MPEXIE BCEro, reorpapuuecKuMu

¢dakTopamu. OOmIEU3BECTHO, YTO KOHKYPEHTOCHOCOOHBIE TPAHCHOPTHBIE YCIAYTH MOTYT
MIPEIOCTABIISATHCS TPU CKOPOCTsIX aABrKeHus 10 300 km/4 Ha paccrostaus 10 800 KM TSl THEBHBIX
1oe310K U Ha paccrosHus A0 2000 kM a1 HOUHBIX Hoe3/10K. B EBpone MHOrMe MexayHapoaHble
MapuIpyThl YKJIAJbIBAIOTCSA B 3TU OIPAaHUYCHUS.
BricokocKOpocTHOE COOOIICHHE MPenbsBIsSET cephe3Hble TpeOOBaHUs, Kak K HH(PaCTPyKType,
OpraHu3alu JABUKEHUSA, TaK U K HNOJBM)XHOMY COCTaBy. /[l BBICOKOCKOPOCTHOTO JIBH)KEHHS B
KPHUBBIX 11€J1I€CO00pa3HO MCIOJIb30BaHKE MOABIKHOTO COCTaBa HOBOT'O TOKOJICHUS C HAKJIOHSIEMBIM
Ky30BoM. Ilpu BbIOOpe TOIBMKHOTO COCTaBa TNPUXOAUTCS HUCKaTh KOMIIPOMHUCC MEXAY
AKCIUTYaTal[MOHHBIMM OIPAHUYEHUSIMU U BO3MOXKHOCTSIMH, C OJIHOM CTOPOHBI, M >KEJIaHUSIMHU
KJIIMEHTOB — C Apyrou. [l maccaxkupa, Npexzae BCEro, BaKHbl BHYTPEHHUM [M3ailH BaroHa U
JMYHBIA KOM)OPT.

B ocHOBYy TeXHMUYECKHX IapaMeTpPOB E€BPOIEHCKUX CKOPOCTHBIX JKEJIE3HBIX JIOpOT JIETrNn
napameTpbl, IPUHATBIE IPU IPOEKTUPOBAHUU SITOHCKUX BBICOKOCKOPOCTHBIX jKeJe3HbIX nopor. Ha
nuHuK Tokaiao ans o0ecrieueHus: MaKCUMaIbHON pacyeTHOl ckopoctu 210 km/4 ObLT ompeneseH
MUHUMAJIbHBIA paauyc KpuBbiX 2500 M, BIOCIEICTBMM YBEJIMYEHHBIH Ha ClEAyOLIen
BbICOKOCKOpOCTHOM JMHUM Canb€ 10 4000 m. Takoil ke MUHUMAJIbHBIA PAaJMyC KPUBBIX IO3KE
NPUHAT ¥ Ha TEPBBIX (PaHITy3CKHX Kene3HonopoxHbIX JuHUsIXx BCJl. Benmnumna npenenbHOTO
MIPOJIOJIBHOTO YKJIOHA ObLTa Ha3HaueHa paBHOM 15 %o. B 1ensix oGecriedeHus miIaBHOCTH JBUKECHUS
paauyc BEpPTHKAJIbHBIX CONPATAOIIMX KPUBBIX YyCTaHOBJIEH paBHbIM 10 Thic. M. B myTh Ha
me0eHOYHOM OaiyiacTe Ha JKeJIe300€TOHHBIE Al YKIAABIBATHCEH JNIMHHOMEpHBIE (850 - 1500 M)
pEeNbCOBbIE MJIETH OECCTHIKOBOrO MyTH. Mcronb30Banuch CTpenovHble EPEBOIBI C KPECTOBUHAMM C
HNOJBM)KHBIM ~ CEpJICUHUKOM U  HENpephIBHOM MMOBEpXHOCThbIO KaraHus. /s obecrneueHus
0€30IaCHOCTH JIBWKEHHMs ObI0 OOYCTPOEHO CIUIOIIHOE OrpaXkJeHHe IOoJOoChl OTBoja. Bce
nepeceyeHust ¢ APYrMMU TPAHCIOPTHBIMH KOMMYHMKALMSMU: SKEIE€3HBIMH U aBTOMOOMJIBHBIMHU
JIoporamMu, MemexoHbIMU ePEX0JaMH U T. I1. BBIIOJIHEHBI TOJIBKO B pa3HbIX YpOBHIX. Marucrpainb
OblJa OCHAIllEeHAa CHUCTEMOW aBTOOJOKHPOBKM O€3 HaMOJbHBIX MPOXOAHBIX CBETO(GOPOB U
MHOTO3HAYHOM JIOKOMOTHUBHOM CUTHAJIM3AMEN C aBTOCTONIOM U KOHTPOJIEM CKOPOCTH.

B pamkax peanuzanuu NpoekTa TpaHC-€BPOINEHCKON BBICOKOCKOPOCTHOM KEJIE3HOLOPOKHON
cetu (TEN) 6bu1a pazpaboTana v yTBepIKIeHa elMHasi TEXHUYECKas Creln(UKalus COBMECTUMOCTH
BBICOKOCKOPOCTHOTO 1oiBUkHOro coctasa (TSI).

B Epone RNE (accoumarusi, KOTOpYIO  YUpEIUJIU BIAJENbIbl  €BpONEHCKOM
KENe3HOIOPOKHONU MHPPACTPYKTYpbl) M JPYTMMHU OpraHM3alUsMHU pa3pabaThIBaeTCsl €IUHBIN
KOMILJIEKC MPAaBOBBIX M KOMMEPUYECKHX 3aKOHONOJOXEHHH, KOTOpble obecredyar KOMIaHHUSIM-
orepaTopam nepeABIKeHHE B Ipenenax EBpornbl ¢ MakcuManbHOW CBOOOIOM.

Jns gocTukeHHs] LEeAd MOJHOTO HCIOJIb30BaHMS MOTEHIMana €BPOINEHCKHUX JKEIEe3HBIX JIOpOT
peasibHO TPEINOJIOKEHUE, YTO CIEAYIOIIMM IIaroM peQopMmbl cTaHeT pa3padoTKa eAMHOIo
3aKOHOJIaTEILCTBA 00 MHPPACTPYKTYPE Ha 0a3ze yKe CyIIeCTBYIOMIUX.

HanmonansHoe o6miectBo sxene3Hbix jgopor @pannuu (SNCF) Hakonmio ombIT 00CayKUBaHUS
UHPPACTPYKTYPHI CETH BBICOKOCKOPOCTHBIX JHHUH. [lepByro JNHHUIO MPOEKTUPOBAIN TOJIBKO MO
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MaccaXMUpCcKoe JABWKeHHe. KOHCTpYKIMS MyTH M €€ 3JIEMEHThl ObUIM MOJ00HBI IPOBEPEHHBIM Ha
OOBIYHBIX JIMHUAX, TIOITOMY HCIIOJIb30BATM HPUHATBIE METOJbl M MPUHLUIBI CUCTEMBI TEKYILEro
00CIIy’)KUBaHUS U PEMOHTA, HO C YYE€TOM BBICOKMX TpeOOBaHUH K ckopocTu U koMdopty. [lyreBbie
paloThI BBIITOJIHAIOTCS INIaBHBIM 00pa30M B HOUHOE BpeMs, KOI'/1a IBM)KEHUE TaCCAXKUPCKUX M0E3710B
npekpainaerca Ha 6 yacoB. D((HEeKTUBHOCTh M SKOHOMUYHOCTb 3TOM CUCTEMBI 3aBUCAT OT Pa3HBIX
(akTOpPOB: KOHCTPYKIIMHU MyTH, KAUECTBA U HAJACKHOCTH €T0 HJIEMEHTOB, aJalTUHPYEMOCTH K HOBBIM
TpeOOBaHUAM, PETYISIPHOCTH U YETKOCTHU BBINOJIHEHUS TEXHOJIOTHH.

OCOOCHHOCTBIO  BBICOKOCKOPOCTHBIX JIMHMK JKEJE3HbIX Jopor [epmManuu —sBisieTcs
CMEIIaHHOE TPY30IacCAKHPCKOE IBUKEHUE C BRITEKAIOIICH U3 XapaKTepa dKCIUTyaTaluy mpooaeMoi
OTCYTCTBHSI TNPOJOJDKUTENBHBIX OKOH. IIporpamma coxepskaHus IyTH ONpENENA€T IEPEeYCHb
pa3IMYHBIX M3MEPEHMH M HHCIEKIMOHHBIX IIO€3J0K, HX 4YacTOTy, CKOpPOCTb JBH)KCHHUS
M3MEPUTEIIBHOTO 10€3/]a, YTOYHAET IS Pa3HBIX TEXHOJOTMYECKUX OINepalyil IpOAOKATEIBHOCTD
BBIJICJIIEMBIX OKOH (Hampumep, OObIYHbIN HOUHOM MHTEpBa ¢ 3 4 30 MUH B BBIXOAHBIE IHU YBEIHNUEH
70 6 4 6maromapst OTCyTCTBUIO TPY30BOrO ABIKEHHs ). CHcTeMa TEKYIIETro COIEp>KaHMs BKIIOYAET
KOMILJIEKCHI MEPOTIPUATHI TI0 OCMOTPY M UACHTU(DUKAINH JePEKTOB, IUKBUIAINN HEUCIIPABHOCTEH
¥ BO30OHOBJICHHIO JIBWKECHUS 1T0e3/10B. BrimpaBka mytn Ha LGV nomkHa ObITH O0Jiee TOYHOH, YeM
Ha OOBIYHBIX JIMHUAX, U MTOITOMY TPaBUIHBIN OaiacT yKiIaasIBaeTCsl Ha OOJBIIYIO TIYyOHHY: 3TO
MIO3BOJIIET MOBBICUTh HArpYy3Ky Ha penbChbl U cTabmibHOCTh MyTH. Kpome Toro, Ha Tpaccax LGV
Oosee 4YacTO YJOXKEHbl WIMajibl. 37eCh HUCHOJIb3YIOTCA TOJBKO Kele300€TOHHBIE —IINaibl
(MOHOOJIOUHON KOHCTPYKIMM), HO B TOCJIEJAHEE BpeMs YacTO MNPUMEHSIOTCA LINajibl U3 ABYX
OETOHHBIX OJIOKOB, COEIMHEHHBIX CTaIbHBIM OpycoM. Ha mmansl kiaagyTes penbesl TSKEIOro Tuna
¢ Oonblueil BepTHKanbHON xécTkocThio. Ha nuuusax LGV ucnonb3yercs 0ecCThIKOBOM MyTh, YTO
YMEHbILIAET BUOPALIUIO U IIYM.
denepanbHbIC XKele3Hble [oporu [ epMannu chopMyTupoBalii TEXHUIECKHE TPEOOBAHUS K TIOE3 Ty
C MaKCHUMaJbHOH CKOpOCThIO 250 KM/4. JIaHHBIN MOABMKHON COCTaB COCTOUT M3 JIBYX MOTOPHBIX
(0e3 mecT 11 maccakMUpOB) KOHIIEBBIX BaroHOB M 14 MpUIENHBIX IPOMEXYTOUYHBIX BArOHOB C
npuMmepHo 600 mecTaMu 11 TacCakXUpoB.

B MHcnanum copepkaHueM BBICOKOCKOPOCTHOM JsmHMM Mazapun — CeBwibsd BeoaeT
crienManbHas CIy)x0a OTAeNeHUs TUPEKIUU HHPPACTPYKTYpbl. OKHA OOBIYHO BBIJENSAIOTCS B HOUHBIE
yacel. BuszyanbHblit ocMOTp MyTH M3 KaOMHBI MAIlMHUCTA BBINOJIHAETCS pa3 B Hepemto. Kaxapie 3
HEZIeNU U3MEPSIOT BEPTUKAJIbHbBIE M TOPU30HTAJIbHbIE YCKOPEHHUS C IOMOIIIbIO CIIEI[HAIbHOTO BaroHa,
npunemiasiemoro k noe3ny AVE. OnuH wnm fABa pa3a B ToJ BBIIOJHSAETCS YIbTPa3ByKOBas
nedexrockonus peabcoB. OCMaTpUBAIOT PEIBCOBBIE CKpEIIeHH U mmnanbl. Ha nepeceuenusix myrei
ne(eKTOCKONMUsl IPOBOAMTCS B  IOJlyaBTOMartudeckoM pexume. Hakonen, cocrtosHue
UCKYCCTBEHHBIX COOpPYKEHHUI (MOCTOB M TOHHeNel) mposepsieTcs pa3 B 2 roja. [locnme 7 net
HKCIUTyaTallMM HE BBIABICHO NPHU3HAKOB Hayajga CTApeHUs HHQPACTPYKTYpbl, O0O0YCIOBIEHHOTO
JBUKEHHEM BBICOKOCKOPOCTHBIX 1M0€3/10B. M3HOC penbcoB He3HauuTeneH. TOYHOCTh BBINOIHEHUS
rpaduka JBUKEHUS MAaCCAKUPCKUX IOE3/I0B HE B IOCIEAHIOI OYepelb 3aBUCHT OT COCTOSIHUS
UHPPACTPYKTYPHl U MYTH B TOM uucie. IHTEHCUBHAs cHCTEMa COJEpKaHHUs BbHICOKOCKOPOCTHOM
muHuM Manpua — CeBuiibs ciocoOCTBOBAIIA BHITOJIHEHUIO 33JaHUSI TIO MYHKTYaJIbHOCTH COOOIICHUIA:
onoznanue noesna AVE He J0JKHO MpeBbIIaTh S MUH.

BbiBoabl: AHanu3 MHUPOBOIO OMbITA M MEXKIYHAPOJIHBIX TPeOOBaHMM, MPenbABISEMBIX K
CKOPOCTHBIM U BBICOKOCKOPOCTHBIM MarucTpalisiM, MO3BOJIWJ BEAYIIUM crieruanucrtaM PecryOnuku
VY306eKkucTan B 00JIACTH KEIE3HOAOPOKHOTO TpaHCIOpTa pa3paboTaTh M BHEIPUTh HOPMATHBHYIO
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6&3}/ AJI1 MPOCKTUPOBAHUA, CTPOUTCIILCTBA W IKCIUTyaTallud CKOPOCTHBIX W BBICOKOCKOPOCTHBIX
Maructpaieid AO «Y30eKHUCTOH TeMUpP HyJIIapu».
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O‘ZBEKISTON TEZYURAR VA YUQORI TEZLIKLI TEMIR YO‘LLARI
TARMOG*‘INING ZAMONAVIY TEXNIK HOLATINI TAHLILI
Choriyev Rustam Alisher o‘g‘li, Umarov Xasan Kobilovich (ilmiy rahbar)
Toshkent daviat transport universiteti (Toshkent, O ‘zbekiston)

Annotatsiya: Magolada O‘zbekiston tezyurar va yuqori tezlikli temir yo‘llari tarmog‘ining
zamonaviy texnik holatini tahlili keltirilgan. O‘zbekiston temir yo‘llari yo‘lovchi temir yo‘l
transportini rivojlantirish va yo‘lovchilarga xizmat ko‘rsatish darajasini oshirishga katta e’tibor
berishda yo‘Ini texnik holatini yaxshilash bayon etiladi.

Kalit so‘zlar: tezyurar, yugori tezlikli temir yo ‘/, texnik holat, Talgo-250

Abstract: The article provides an analysis of the current technical condition of the high-speed
and high-speed railway network of Uzbekistan. Uzbekistan Railways pays great attention to the
development of passenger railway transport and improving the level of passenger service, improving
the technical condition of the track.

Key words: high-speed railway, technical condition, Talgo-250

2004-yilda “O‘zbekiston temir yo‘llari” AJ tomonidan Toshkent — Samarqgand yo‘nalishi
bo‘yicha birinchi Registon tezyurar poyezdi qatnovi yo‘lga qo‘yilgan. Registon tezyurar poyezdi
gatnovi yo‘lga qo‘yilishi yo‘lovchilarning sayohat vaqti 5,5 soatdan 3,5 soatgacha qisqartirdi, bu
esa Registon tezyurar poyezdi xizmat ko‘rsatish sifati va darajasi bo‘yicha namuna bo‘ldi.
Erishilgan natija Registon tezyurar poyezdining yuqori iste’mol muvaffaqiyatini hisobga olgan
holda 2006-yildan Sharq tezyurar poyezdi Toshkent — Buxoro yo‘nalishida, 2008-yildan esa Nasaf
tezyurar poyezdi Toshkent — Qarshi yo‘nalishida qatnovi yo‘lga qo“yildi [1-4].

“O‘“zbekiston temir yo‘llari” AJ tomonidan O‘zbekiston Respublikasi Prezidentining 2010-yil
5-yanvardagi PQ-1255-sonli “Yugqori tezlikda harakatlanuvchi Talgo-250 yo‘lovchi
elektropoyezdlarini sotib olish” qaroriga asosan Toshkent — Samargand temir yo‘l liniyasi
uchastkasida yuqori tezlikda harakatlanuvchi yo‘lovchi poyezdlarining harakatini tashkil etildi.

O‘zbekistonda tezyurar va yuqori tezlikdagi temir yo‘llarni rivojlantirishda Ispaniyaning
Talgo kompaniyasi bilan hamkorlikda amalga oshirilmoqda.

Talgo Pendular poyezdlari ko‘plab mamlakatlarda ishlatiladi. Talgo poyezdi egiluvchan
kuzovli vagonlardan tashkil topgan, yengillashtirilgan konstruksiyaga va bir o‘qli aravachalar
asosidagi yurish qismiga ega bo‘lib, g‘ildirak juftliklari egriliklarda radial o‘rnatilgan. Bu esa
yurishning ravonligini, g‘ildiraklar va relslarning kam yeyilishini ta’minlaydi. Talgo poyezdlari
ishlashga tayyorligi 99,98% ga yetishi bilan o°zini ijobiy tomondan ko‘rsatgan. Talgo poyezdlarda
go‘llaniladigan kuzov qiyaligi tizimi yuqori ishonchliligi va tuzilishining soddaligi bilan ajralib
turadi.

1980 yildan vagon kuzovlarini giyshaytirish tizimi bilan jihozlangan Talgo Pendular
seriyasidagi qo‘shma poyezdlardan foydalanish boshlangan. Shu davgacha 1340 ta vagon
dunyoning to‘qqizta mamlakatida Ispaniya, Germaniya, AQSH, Kanada, Fransiya, Shveytsariya,
Italiya, Portugaliya va Qozog‘istonda keng foydalanib kelinmoqda.

Talgo poyezdlari bo‘g‘imli tuzilishga ega bo‘lib, unda har ikki qo‘shni vagonning uchlari
egriliklarda radial o‘rnatilgan bir o‘qli aravachaga tayanadi. An’anaviy motorvagon poyezdlari
bilan taqqoslaganda, bu yerda o‘qlar soni deyarli ikki baravar kamaygan, bu tabiiy ravishda texnik
xizmat ko‘rsatish va ta’mirlash xarajatlarining kamayishiga olib kelgan (1.3-rasm).

Talgo poyezdlari quyidagi afzalliklarga ega hisoblanadi:

o yengil konstruksiyali (ikkinchi klass vagonida bir o‘rinda 310 kggacha);

e yo‘lovchilar kirishi va chiqishi uchun maqgbul sharoitlarni ta’minlaydigan vagonlarning
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butun maydonida pol sathi pasaytirilgan. Temir yo‘l izining rels kallagi sathidan 760 mm balandlikda
qgilib loyihalangan.

e past darajadagi shovqin.

Mavjud liniyalarda tezyurar poyezdlarni harakatini tashkillashtirish imkoniyatini belgilovchi
asosiy omillar egriliklarning mavjudligi, tashqi relsning ko‘tarilish kattaligi bo‘lib, ular
o‘tkaziladigan yuk va yo‘lovchi poyezdlari sonining nisbatiga, shuningdek, yuk poyezdlari
tomonidan yo‘Ilning buzilish intensivligiga bog‘liq.

Tezyurar yo‘lovchi poyezdlarining xavfsizligi va qulayligidan kelib chiqib temir yo‘l izi
geometriyasini yaxshilashni talab giladi, bu esa 0‘z vaqtida remont ishlarini amalga oshirish orqali
ta’minlanishi kerak. Tezyurar poyezdlarni o‘tkazish shartlaridan biri yo‘lning tuzilishi va saqlanishi
bo‘yicha yetarlicha gat’iy me’yorlarga rioya qilishdir. Temir yo‘lning geometriyasi asosan to‘rtta
xususiyat bilan belgilanadi [5-7]:

e koleya kengligi;

e rels ip to‘rlarining balandliklari farqi;

e relslarning tarhdagi holati;

e relslarning profilda joylashishi.

Poyezdlar harakati xavfsizligini ta’minlash uchun temir yo‘l izi parametrlari va uni saqlashga
go‘yiladigan talablar tezyurar va yuk poyezdlarining belgilangan harakat tezligiga qarab
me’yorlanadi.

Relslar. Uzunligi 25 m bo‘lgan standart relslardan elektrokontakt usulida payvandlangan,
termik mustahkamlangan yangi turdagi relslar uzunligi 800 m bo‘lgan pletlardan foydalanish kerak.
Pletlar joylashtirilgandan so‘ng, blok-uchastka bo‘ylab plet-shpal to‘qimalar tenglashtiruvchi
asboblarsiz o‘zaro juftlashtiriladi, avtoblokirovkasi bilan jihozlangan peregonlarda esa butun
peregon (yoki bir nechta peregon, shu jumladan strelkali o‘tkazgichlar) davomida payvandlash
amalga oshiriladi.

Shpallar. Epyurasi 1840 dona/km bo‘lgan oldindan zo‘rigtirilgan temir-beton shpallar radiusi
1200 m dan ortiq bo‘lgan to‘g‘ri va egriliklarda, kichikroq radiuslarda esa 2000 dona/km da
yotqiziladi. Yo‘l qayta qurilgunga qadar quyidagilarni saqlashga epyurasi 1840 dona/km ruxsat
etiladi.

Skrepleniya. Elastik klemmali alohida oraliq skrepleniyalari qo‘llaniladi. Qattiq klemmali KB
skrepleniyalarni qo‘llashga ruxsat etiladi.

Ballast. Yo‘lda va strelkali o‘tkazgichlarda qalinligi kamida 40 sm bo‘lgan shag‘al qatlami
(25-60 mm fraksiyali, GOST 7392-85 bo‘yicha I-20 markali) yotgiziladi, shag‘al-yostiq ostiga
qalinligi kamida 15 sm bo‘lgan qum-shag‘al aralashmasi yoki 5-25 mm fraksiyali shag‘al
yotqiziladi. Yostiq o‘rniga eski ballast yoki polimer materiallardan qilingan himoya qatlami
ishlatilishi mumkin. Ballast prizmaning yelkasi 45 sm dan kam bo‘lmasligi, yonbag‘irlarning
yotqizilishi esa 1:1,5 dan tik bo‘lmasligi kerak.

Strelkali o‘tkazgichlar R65 relslaridan tayyorlanadi, krestovinalar markasining M1/11,
egiluvchan o‘tkir uchli, krestovinalarda uzluksiz sirpanish yuzasiga ega bo‘lishi lozim. Strelkali
o‘tkazgichlardagi barcha relslar termik mustahkamlangan bo‘lishi kerak. Strelkali o‘tkazgichlar
uchliklar va o‘zaklarning tashqi tutashtirgichlari, shuningdek, qordan va muzdan tozalash uchun
statsionar qurilmalar bilan jihozlanishi lozim.

Yugqori tezlikdagi temir yo‘l izini joriy saqlashda ko ‘rik va tekshiruvga qo ‘yiladigan
talablar. Yuqori harakat tezliklarida yo‘l holatini tekshirish va ko‘zdan kechirishga yuqori talablar
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qo‘yiladi, ular quyidagicha amalga oshiriladi:

¢ yo‘l o‘lchagich-vagonlar bilan bir oyda kamida ikki marta ko‘rikdan o‘tkazish;

e bir oyda kamida bir marta defektoskop vagonlari, avtomotrisa-defektoskoplar yoki oyiga
kamida ikki marta olinadigan doimiy nazorat defektoskoplari bilan tekshiruvdan o‘tkazish;

o defektoskoplar yordamida va yo‘Ining payvandlangan stiklarining butun kesimi bo‘ylab yiliga
kamida bir marta ko‘zdan kechirib chiqiladi.

Ekspluatatsiyada relslarning keltirilgan yeyilishi 8 mm gacha, yonlama yeyilishi 6 mm gacha,
stiklardagi rels kallagining vertikal sathlar fargi 1 mm gacha, rels uchlarining osilib golishi, shu
jumladan ezilishi 1,5 mm gacha bo‘lishi mumkin.

Strelkali o‘tkazgichlarni saqlashga qo‘yiladigan talablar ham qat’iylashtirilgan: ramali relslari
va uchliklarning vertikal va yonlama yeyilishi, shuningdek o‘zaklar va mo‘ylovli relslarning
yeyilishi 5 mm dan oshmasligi kerak.

Yo‘l o‘lchov vagoni koleyaning torayish bo‘yicha - 8 mm, kengayish bo‘yicha - 16 mm, rels
sathi bo‘yicha - 20 mm, perekos bo‘yicha - 16 mm, cho‘kish bo‘yicha - 18 mm va egriliklardagi
egilish o‘qlarining farqi - 25 mm dan ortiq chekinishlarni aniglasa, poyezdlarning harakat tezligi
cheklanishi lozim.

Stansiyalar. Temir yo‘l liniyalarini yuqori tezlikdagi harakatga tayyorlashda eng katta kapital
xarajatlar stansiyalarni rekonstruksiya qilish va asosiy yo‘llarni qayta qurishga to‘g‘ri keladi.
Chunki ikki izli liniyalar yo‘llari tarhidagi ko‘pchilik egriliklar, birinchi navbatda, bu egriliklar
radiuslari va o‘tish egriliklari parametrlarining yetarli emasligi sababli 140-160 km/soat tezliklar
uchun me’yorlarni qondirmaydi va poyezdning ushbu egriliklar bo‘ylab harakatlanish tezligini
pasaytirishni talab giladi. Tezlikni cheklash uchastkasining uzunligi 1,5-2,0 km bo‘lganda tezlikni
200 km/soat dan pasaytirishdagi vaqt yo‘qotishlari 1-jadvalda keltirilgan.

1-jadval
Vagqt yo ‘qotishlari
Tezlik, km/soat 100 120 140 160 180 200
Vaqt At, soat 1,515 1,001 0,658 0,375 0,163 0

Agar egrilik radiusini oshirish katta hajmdagi ishlarni keltirib chiqarsa, ko‘ndalang so‘nuvchi
tezlanishni 0,7 dan 1,0 m?/sek gacha (me’yorlarga muvofiq) oshirish va tashgi rels balandligini 15-
20% ga ko‘tarish mumkin.

Xulosalar

Temir yo‘l izini yuqori tezlikda harakatlanishga tayyorlashda yo‘Ini rivojlantirish bilan
alohida punktlarni gayta qurish eng katta qiyinchilik tug‘diradi va bu qayta qurishning narxi yo‘Ini
rekonstruksiya qilish xarajatlarining katta gismini tashkil etadi. Stansiyada tezyurar poyezdlar
harakatlanayotganda bir gator shartlarga javob berishi kerak. Alohida punktlar chegarasidagi bosh
yo‘llar tarhi egriliklar radiuslari, tashqi rels balandliklari, o‘tish egrilik uzunliklari va qo‘shni
egriliklar orasidagi to‘g‘ri vstavkalar qismida peregonlardagi kabi talablarga javob berishi kerak.

Stansiyalarning yo‘lovchi qurilmalari yo‘lovchilarning to‘liq xavfsizligini va ular uchun eng
yugori qulaylikni ta’minlashni hisobga olgan holda loyihalashtirilishi kerak. Shu maqsadda yo‘lovchi
platformalarini magistral yo‘llarning tashqi tomoniga joylashtirish zarur. Platformaning kengligi
poyezddan oldin hosil bo‘ladigan havo to‘lqinining ta’sirini va maksimal tezlikda o‘tishda orqa vagon
ortidagi turbulentlikni hamda undagi inshootlarning joylashuvini (piyodalar ko‘prigidan chiqish yoki
tunnelga kirish joylarini) hisobga olgan holda belgilanadi. Stansiya yo‘llari orqali piyodalar o‘tish
joylari turli darajada va iloji boricha tunnellar yordamida qurilishi kerak. Bundan tashqari, 140
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km/soatdan ortiq tezlikda stansiyalarda elektr markazlashtirish, asosiy yo‘llar ustidagi aloqa tarmog‘i
modernizatsiya qilinishi va stansiya hududi yaxlit to‘siq bilan o‘ralishi kerak. Stansiya va quvib o‘tish
punktlarini rekonstruksiya qilish bo‘yicha asosiy ishlarni ikki guruhga bo‘lish mumkin.
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