digital
5 SGC? g:gr m OpenAIRE d ;’%ﬁ;}ler OPEN aAccgss

SO'NGI ILMIY TADQIQOTLAR

NAZARIYASI | -

RESPUBLIKA ILMIY-USLUBIY JURNALI

w7




SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI

«BEST PUBLICATION>»

Ilmiy-tadqgiqotlar markazi ©

“SO’'NGI ILMIY TADQIQOTLAR NAZARIYASI”
ILMIY-USLUBIY JURNALI

MATERITALLARI TO‘PLAMI

13-APREL, 2018-YIL

1-JILD, 2-SON

0‘ZBEKISTON

2018




SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI

"SO‘NGI ILMIY TADQIQOTLAR NAZARIYASI" mualliflar va o'gituvchilarga
o'quv amaliyoti va boshga sohalarda o'z ilmiy magolalarini nashr etish imkoniyatini beradi.
"SO‘NGI ILMIY TADQIQOTLAR NAZARIYASI" jurnali uch oyda bir marta ko'rib
chigiladigan ochiq kirish jurnalidir. Jurnal axloqiy ochiq nashr etikasi va amaliyotiga amal
qiladi. Nashr qilish uchun qabul gilingan barcha maqolalar, uslubiy qo’llanmalar va metodik
tavsiyalar ikki tomonlama ko'rib chigish jarayonidan o'tadi. Jurnal konstruktivizm,
hamkorlik, yaxlitlik, aks ettirish va so'rovga asoslangan o'gitish hamda o'qitishning ko'p
tarmogqli sohalarini 0’z ichiga gamrab oladi.

Eslatma! Jurnal materiallari to‘plamiga Kiritilgan maqolalardagi raqamlar,
ma’lumotlar haqqoniyligiga va Keltirilgan iqtiboslar to‘g’riligiga mualliflar shaxsan
javobgardirlar.
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ANIQ FANLAR

TYTAIIMAJIAP BA YJIAPHUHI TYPJIAPU

Tanrupos Hixom XypcanoBu4
(Teplly, “Myxanouciux epapukacu a ouzaiin HA3APUACU " MAICMPAHMIL)

Anaratusi: Ywby maxonada mymawmanrap 6a YiapHuue mypaapu oup oOupuoaw
Gapxu xamoa mymawimaniapHu KaHoat yusuul 60cKuuIapu Xakuoa 6aéH smuna.
Kanut cy3nap: Avnana, mymawma, [leman, nepnenouxyaap, uusma.

Jletan KOHTypJapWHM YM3HUIIJA KYNMUHYa OUp YM3UKHM HMKKMHYM YU3HUK OWJIaH
pPaBOH TyTAITHPUIITra TYTpH Kenaau. byHnai un3Manapra TyrammManap JeHuiaim.

Tyrammanapau ainana €inapuna sicami Oy TYpHM YM3UKHHUHT ailllaHara, aiJaHaHWHT
ailllaHara ypUHMII XyCYCHSTIApura acociaHraHaup. Tyrammanap MablIyM KOHYH Ba
Koujajgap acocujaa sicanmud, yHaa TyTalIMaHMHI MapKasu, OomnuiaHlud Ba oXupru sbHU
TyTamyB HykKramapu Ttonwiand. LUlyHman cyHrruHa TyTrammanapHu — Oakapuilra

KUPULLUIIN.
Tyrammanapau 6axapuiiaa Oup HeYTa MUCOJIIAp KYpUO YUKaMU3:
[e]
1. Wxxu TytamryBun TYFpu ymsminap y3apo 90 Oypdyak TalIKul KAJTaH.
2. Scam: bepunraH TYFpu YW3MKJIAPHUHT Xap OupHra UXTEPUN HYKTaJIaH

NEPHEeHIUKYISp NEepHeHAUKYIsp YTka3uO, yHra R Hu ymuab kyimO, Oepwiran TyFpu
yu3uKIapra Iy HYKTaJaH TNapajuiell TYFpU YH3UKIap YTKazaMu3, Oy YU3HKIAp ¥3apo
kecumu6, O HyKTaHU XOCHN KWwiaau, Oy YM3MKJIApHH [aBOM JTIAUpPCaK, yiaap Oypuak
TOMOHJIapuHH Kecub, 1 Ba 2

TyTaliMa HYKTaJlapuHd xocwn Kuiaad. OHau O mapka3z opkanu O1=02 paaunyc
Ounan TyrtamManu 6axkapamus (1-pacwm, a).

Xyamu my ycyn OwinaH D>9O0 CKH D<9Oo Oriran xoJylap y4yH XaM TyTaiimanap
scall MyMKHH, ()akaT TyTaTUIl HyKTaJapuHu Tonuil yuyH O HyKTajaH Oepuiran TYTrpu
YU3UKJIapra nepneHaukynsp Tymupu6 1 Ba 2 nykramap tomunaau. lllynnan cyHr Oy
HyKTajap Tomwirad mapka3 O naH R paguyc Ouian TyTamtupuiaim.

a)
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1-pacwm:

aj

AillaHanapra  ypuHMa  TYFpH YU3UK yrrasumiga (l-mrakim,a) aiizanazap
paadyciapu y3apo TeHr Oyica, yIapHUHT Mapkasziapu TyramTupuiaan Ba 0,01

nyktanapaan 001 uyM3MKKa NeprneHAuKyassp Kuiub paauycnapu uusuiaaud. lynga
ailmananapga ytum Hykraidapu 1 Ba 2 anuknananu. By Hykramap y3apo TyramTupuica,
aillaHanapra ypuHMa TYFpU YU3UK YTKa3WIraH OYmaim.

pacm:

Figure 2.5 Examplc 2.5

1- AlinaHanapHi TallKd TOMOHMJIAH ailflaHa eiu OWjaH TYTAUTHUPUII YUYH

(3-mrakim), Oepwiran TyramTHpum paaunycd R Hm R1 ra xymm6, R+R]1 ra TeHr
pamuycna 01 man, R+R2 ra tenr pamuycaa 02 maH ¢iyap 4yM3WiIaayd Ba YJIApHUHT Y3apo

4 =
L=~
7
H so= =
- = s
ol > G

7

- ':EI
=S 3
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Kecumumuaan tyramtupum  Mapkasu 0 xocun Oymagum. O Owmman 01 Ba 02 map
TyTaIITUPWIICA, alTaHanapaa YTy HykTanapu 1 Ba 2 tommnaau. 0 HyKTa opKaiu Oy yTuin
HyKTanapu R paanycaa Tyramtupuiaim.

AjinaHanapHy TyTalITUPUIIIA HYKKA TyTamma Xocwid Kwmmmn yayH (5-
maki), Oepwirad TyramTupuil paguycu R nan 01 mapkasnu aiinaHa paguycu aiupmacu

R-R1 ra Tenr pamuycma 01 nan, R-R2 ra tenr pagmycna 02 nman ¢imap umsuica, yiap
¥3apo kecumu6, TytamTupum Mapkasu 0 tomwmamau. 0 6unman 01 Ba 02 tyramTupmimb
JABOM JTTUPHWIICA, AMJIaHAJIApAA YTHUII HYKTAJIapU

1 Ba 2 xocwi Oynanu. 1 Ba 2 Hykranap paamyc R ma tyramrupunany.

5-maki 6-maK

Mucon. 01 wmapkasznm aima”ara tamky, 02 Mapkasnu aijnaHara WYK{A TyTamiMma
Ooepwiran R pamunycna 6axapuicus, (6-mmak).

R+R1 ma 01 man, R-R2 pammycna 02 mam ¢itmap uyu3miaad Ba YJIApHUHT ¥3apo
KECUIIIMINUIAH Xocua OYnran Tyramtupuil mapkasu 0 anukmanaau. 0 6unan 01 Ba 02 map
tyramtupwiaan. [lyama 001 opamurmma 1, 002 HuHT nmaBomuma 2 YTHIN HyKTaJIapu
ronmnand. 0 Hykra opkaiu R paavychaa TONWIraH YTUIN HyKTajJapd TYTaIITHPHIIAIN.
Hatwxkana apanam TyTamiMa Xocui Oyiaiu.

Mucon. Jletan KOHTypH TyTalmiMaliap KOWjacura OMHOH KypcaTHJITaH Yirdamuiapjaa

KY4YUpUO YU3HUIICHH.
D40

(7-makm,a).
AJIABUETJIAP
1. Ro‘ziyev E. 1. “Chizmachilik o‘qitish metodikasi fanidan ma’ruzalar matni”
Urganch 2001 vil.
2. Ro‘ziyev E.S. “Chizmachilik oqitish mitodikasi” Urganch 2002 yil.
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MATEMATIK BELGILASHLARNING TAKOMILLASHTIRILISHI.

Jiyanbekova Gulnoza Xurmaxammadovna
Andijon viloyati Paxtaobod tumani
33-maktab Matematika fani o qituvchisi

Annotatsiya: Ushbu maqolada berilgan Matematik  belgilashlarning
takomilashtirilishi haqidagi ma lumotlardan matematika darslarida foydalanishingiz
mumkin.

Tayanch iboralar: matematik belgilar, belgilashlarning vyaratilishi, asosiy
belgilarning takomillashuvi.

Matematik belgilashlarni takomillashtirish  Aristotel davridan boshlangan deb
hisoblash mumkin. Masalan, u har bir matematik mulohazadagi parametrlar uchun alohida
belgilash kiritgan. Noma’lumlar va ularning darajalari uchun doimiy, hapfiy belgilashlarni
gadimgi yunon matematigi Diofant (taxminan 1X asr) kiritgan.Harfiy belgilashlarning
ahamiyati fagat fransuz matematigi Fransua Vi yet (1540-1603) ularni ma’lum
miqdorlar va tenglamalar koeffisiyentlariga qo’llagandan so’ng ma’lum bo’ldi. Harfiy
koeffisiyentlarning Kiritilishi bilan algebraik tenglamalarni tekshirish va ildizlarini topish
umumiy formulalarinn tuzish mumkin bo’ldi.

Viyet koeffisiyentlarni katta undosh harflar V, D, .., bilan, noma’lumlarni katta unli
A, Ye, |, harflar bilan belgilagan. Dekart esa koeffisiyentlarni belgilashda dastlabki lotin a,
b, s,... harflar ni ishlatgan bo’lsa, noma’lumlar uchun oxirgi X, Yy, z harflaridan foydalangan.

Diofantda ayirish uchun maxsus belgi bor edi, lekin qo’shishda gator yozilgan sonlar
hadlar deb tushunilib, qo’shilar edi.

Noma’lum va parametrlar uchun harfiy belgilashlarni Yevropada XV1 asrda dastlab
Parij universiteti professori, matematik va mexaniq lordan N ye m o r ar i y (Jordan)
(1236 yilda vafot etgan) qo’lyozmalarida uchratish mumkin, lekin unda amallar ishoralari
yo’q edi, bu harfiy formulalarni keltirib chigarishga xalaqgit berar edi. Nemorariy
«Arifmetikay asarida arab ragamlaridan foydalangan.

Amallarni belgilash uchun maxsus belgilarning paydo bo’lishi bilan matematika
vujudga keldi. XI1V- XV asrlarda qo’shish amali avvalo «P» (plus— ko’p), ayirish esa «m»
(minus — kam, ayirish) harflari bilan belgilangan. « - » va «+ » belgilari esa savdodan kelib
chiggan degan faraz bor, unga ko’ra, tovarning kamayishi gorizontal chizigchalar (-) bilan
belgilangan bo’lsa, uning to’ldirilishi esa zarur sondagi chiziqchalarni o’chirish (+) bilan
belgilangan.

XV-XVI asrlarda kitob bosishning ixtiro gilinishi bilan matematik yozuvlar yanada
takomillasha bordi. Nemis matematigi Yan Vidman (1460- taxminan 1498) ning, Leypsigda
1489 yilda bosmadan chiqqgan «Barcha savdogarlar uchun tez va chiroyli hisob» asarida
birinchi marta bosmada « -» va «+» ishoralari va ko’paytirish jadvali chop etildi. Nemis
astronomi va matematigi Regiomontan (taxallusil ogann M yu |l | ye r) (1436-1476)




SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI

matematika bo’yicha birinchi kitob noshiri hisoblanadi, u ko’paytirish belgisi sifatida (.)
nugtadan foydalandi.

Fransuz matematigi Nikola Orem natural ko’rsatkichli darajalarni yozish usulini kashf
etgan bo’lsa, bo’lish belgisi (-) gorizontal chiziqg arab olimlari ishlaridan olingan.

1557 yilda ingliz tabibi va matematigi Pobert Pyekord (1510-1558),

ingliz tilidagi birinchi arifmetika va algebra bo’yicha o’quv qo’llanmalari muallifi, (=)
tenglik belgisini ishlatdi, u buning sababini tushuntirib, ikki narsa o’zaro ikkita parallel
kesmalar tengligidan ortigroq teng bo’la olmasligini ta’kidlagan edi. Tenglik belgisi fagat
XVIII asrda Leybnis va uning izdoshlari tomonidan boshlab qo’llanila boshladi.

Boshqa bir ingliz matematigi Garriot Tomas (1560-1621) 1631 yilda birinchi bo’lib,
katta, kichik belgilarini Kiritdi. Bu belgilar birinchi marta uning 1631 yilda bosilib chiggan
«Analitik san’at tajribasi» nomli kitobida uchraydi. Uning fikricha, agar ikkita narsa teng
bo’lmasa, tenglik belgisidagi kesmalar parallel emas, ular kesishadi: kesishish o’ngdan (>)
yoki chapdan (<) bo’lishi mumkin. Birinchi holda tengsizlik «katta», ikkinchisida esa
«kichik»ni belgilaydi. Shuningdek, Garriot sonlarni belgilash uchun alifboning kichik
xarflaridan foydalangan, tenglamalarni hozirgiga yaqin shaklda yozgan.

Qat’iy bo’lmagan tengsizliklar belgilarini =.= 1734 yilda fransuz matematigi Pyer

Buge (1698-1758) tomonidan —= <= shakllarda kiri-tilgan.

VI asrdan boshlab - Yevropa matematiklari ishlarida ildiz lotincha Radix (ildiz) yoki
qisqacha R, so’ngra fransuz matematigi Nikola Shyuke (taxminan 1445-taxminan 1500
yillar) ishlarida shaklida qo’llanilgan. Umuman, matematika tarixi bo’yicha manbalarning

dalolat berishncha ildiz belgisi ([ ) quyidagi rivojlanish bosqichlarini bosib o’tgan:

1. XV asr - nemis algebrachilari «kossistylar ifoda yoki son oldida nugqta, italiyaliklar
esa uni cosa deb tarjima qilganlar. Nemislar «koss» va «kossist» atamalarini ulardan
olishgan,

2. 1480 vyil -tez yozishlar tufayli belgisi paydo bo’ldi (kvadrat ildiz); kubik ildiz;
to’rtinchi darajali - ildiz.

3. 1525 vyil - Strasburg, chex matematigi Krishtof Rydolf (taxminan 1500-1545)
algebra bo’yicha o’quv qo’llanmasida ildiz sifatida «V» belgisini ishlatdi.

2 3
4. 1626 yil — Golland matematigi Albert Jirar, ™ .\ va h.k. belgilarni kiritdi,

keyinroq \/_ shaklda qo’llanila boshladi.

5.1637-yil R.Dyekartning«Geometriya» kitobida ildiz u shaklida uchraydi.

6. 1685 yil - Nyuton «Universal arifmetika»da ham shu belgidan foydalangan.

7. 1690 vyil - fransuz matematigi Mishel Roll (1652-1719) ning «Algebradan
qo’llanmay asarida hozirgi ko’rinishda birinchi marta qo’llanilgan. Matematik belgilashlarni
rivojlantirishda Markaziy Osiyolik matematik olimlar ham o’z hissalarini qo’shganlar.
Masalan, A I-X ora z m iy o’zining mashhur «Kitob al-jabr val muqobala» asarida
noma’lumlar va ifodalarni belgilashda maxsus belgilardan foydalangan.
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3D MODELLASHTIRISHDA MOTION CAPTURE TEXNOLOGIYASI

Bahromov Asror Ahror o‘g‘li

(Muhammad al-Xorazmiy nomidagi TATU
“Audiovizual texnologiyalari” kafedrasi assistenti)
Tadjibayev Sherzod Rustamovich

(Muhammad al-Xorazmiy nomidagi TATU
“Audiovizual texnologiyalari” kafedrasi magistranti)

Annotatsiya: Motion Capture (Mocap) — inson harakatlarini gayd etishning ragamli
usuli. Yozib olingan harakatlanuvchi ma’lumotlar 3D formatdagi (masalan, Unreal Engine,
Unity 3D, Maya yoki 3D Studio Max) ragamli modelida aks etadi, shuning uchun ragamli
belgilarsiz yozgan aktyorga o ‘xshab harakat gqiladi. Mo Cap texnologiyasi o ‘yin-kulgi
sohasida, filmlar va o ‘yinlar uchun ko ‘proq haqiqiy inson harakatida ishlatiladi.

Hozirda zamonaviy 3D multfilmlarni tayyorlashda biz albatta chet el tajribasidan
foydalanib zamonaviy texnologiyalarni targ‘ib etmog‘imiz lozim. Bu texnologiyalarning
eng mashhurlaridan biri Motion Capture texnologiyasidir. Bu texnologiya O‘zbekistonda
kam ishlatilsada, hozirda butun dunyoda nafagat multfilmlar tayyorlashda, balki,
kinofilmlarda ham keng qo‘llanilib kelinmogda. Hozirda kinomatografiya shunchalik vizual
olamga shung‘idiki, buning natijasida vizual shaharlar, odamlar va turli ko‘rinishdagi
mavjudotlar ishlab chiqila boshlandi. Oldinlari animatsiya so‘zi faqat multfilm ishlab
chiqarishda ishlatilgan bo‘lsa, endilikda bu tushuncha kinofilmlar uchun ham keng
qo‘llaniladi. Bundan ko‘rinib turibdiki, animatsiya umumiy va keng qamrovli tushunchadir.

Animatsiya qilinayotgan obyektni reallashtirish, ya’ni uning harakatini jonli
ko‘rinishga keltirish bu ancha mushkul jarayon hisoblanadi. Chunki odam tanasida juda
ko‘plab muskullar va suyaklar mavjud. Ularning har birini obyektga bog‘lash animatordan
katta mahorat va sabr talab giladi. Tasvir gismlarining oddiy mexanizmlar orgali jismoniy
harakatlanishi, masalan sehrli chiroglardagi harakatlanuvchi tasvirlar, animatsiya deb ham
qaralishi mumkin. Haqiqiy robotik qurilmalarning mexanik animatsiyasi “animatronika”
deb nomlanadi. Animatorlar animatsiya yaratishda ixtisoslashgan rassomlardir. Oldinlari
bitta to‘liq metrajlimultfilm yaratish uchun animatirlarga 4-5-yil ketgan bo‘lsa, hozirgi
zamonaviy texnologiyalar yordamida bu muddat sezilarli gisgardi. Bu texnologiyalardan
biri bu — Motion capture texnologiyasidir. Ko‘zingizni yumib o‘tmishga sayohat qilib
ko‘rin. Bizga sevimli bo‘lib qolgan multfilmni eslab ko‘rina, Uolt Disney tomonidan
yaratilgan mikymouse o‘zdavr iningyangi ligigaaylandi. Shu davrda Disney birinchi bor
harakatlarni ushlab olish texnologiyasini yaratdi. Shu texnologiyani multfilmuchunish
latganida menimcha u hozirga kelib butexnologiya kino, kompyuter o‘yinlari va
multfilimlarda keng qullanilishini hayoliga keltirmagan bo‘lsa kerak. Bu yangi
texnologiyani nomi: harakatni ushlab qolish — Motion Capture yoki gisqartirilgan holda
mocap texnologiyasi.
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1-rasm. Mocap texnologiyasiga misol.

Motion capture (Mo‘ynali kiyim gisgartma shakli) — ob’cktlar yoki odamlarning
harakatlanishin qayd etish jarayoni. U harbiy, o‘yin-kulgi, sport, tibbiy dasturlarda va
kompyuterniko ‘rishda va roboti kauchun ishlatiladi. Kinematizm va video o‘yinlarni ishlab
chigishda, bu inson aktyorlarining xatti-harakatlarini yozib lish va ushbu ma’lumotdan 2D
yoki 3D kompyuterli animatsiyasida ragamli belgilar modellarini jonlantirish uchun
ishlatiladi. U yuz va barmoqlarni o‘z ichiga olgan yoki nozik ifodalarni tortadigan bo‘lsa, u
ko‘pinchai shlashni ta’qib qilish deb nomlanadi. Ko‘pgina sohalarda harakatni ta‘qib
qilishni ba‘zan harakatni kuzatish deb atash mumkin, ammo kinematografiyada va
o‘yinlarda harakatni kuzatish odatda harakatga mos keladigan boshqa narsalarni anglatadi.
Kamera harakatlari ham harakatlantirilishi mumkin, shuning uchun sahnadagi virtual
kamera, agar aktyor ijro etayotganda, kamera operatori tomonidan boshqgariladigan sahna
atrofida o‘ynash, o‘ynash yoki to‘ldirishni boshlaydi. Shu bilan birga, harakat ta’qib qilish
tizimi kamera va rekvizitlar hamda aktyorlarning ishlashini ham gamrab oladi. Bu
kompyuter tomonidan yaratilgan belgilarni, tasvirlarni va setlarni kameradan olingan video
tasvirlar bilan bir xil nuqtai nazarga ega bo‘lishiga imkon beradi. Kompyuterda
ma‘lumotlarni gayta ishlash va aktyorning harakatlarin aksettiradi va kerakli kamera
pozitsiyalarini setdagi narsalar jihatidan ta‘minlaydi. Retro aktiv ravishda olingan
suratlardan olingan kamera harakati ma‘lumotlarini olish, o‘yinni harakat yoki kamera
tomosha qilish deb nomlanadi.
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2-rasm. Mocap texnologiyasining filmdagi tatbiqi.
Harakatni tutib olish — bu ishning yagona uch o‘Ichovli tasviriga ega bo‘lish uchun,
tegishli vaqt mobaynida bir gancha asosiy nuqgtalarni kuzatish orgali jonli harakat
vogeliklarini yozib borish va ularni foydalaniladigan matematik ifodalarga o‘tkazish
jarayoni hisoblanadi. Umuman olganda, bu texnologiya, hayotiy ishlarni ragamli
bajarishlarga ko‘chirish jarayonini ta‘minlaydi. Harakati tutib olingan predmetlar har
ganday obyekt bo‘lishi mumkin, qaysiki, real olamda mavjud va harakatga ega bo‘lishi
kerak. Sohalarning asosiy nuqgtalari predmetning turli qo‘zg‘aluvchan qismlar harakatini
juda yaxshi ifodalaydi. Ushbu nugtalar tayanch nugtalar yoki predmetning gattiq sohalari
o‘rtasidagi bog‘lanish bo‘lishi kerak. Animatsiyani amalga oshirish harakatni tutib olishning
aynan o‘zginasi emas, garchi ko‘pchilik ushbu ikkita o‘zaro aloqado rtushunchalarni
ishlatishsada, harakatni tutib olish harakatlarni to‘plashda ishlatiladigan texnologiyaga
tegishli, animatsiyani amalga oshirish foydalaniladigan texnologiyaga bog‘liq bo‘lmagan
ravishda, hayotga tavsif berish uchun ishlatiladigan aniq ishlarga tegishli. Bunga erishish
uchun, harakatni tutib olishning barcha jarayonlari orqali o‘tish va olingan ma‘lumotlarni
3D xarakterda aksettirish kerak. Qisgacha aytganda, harakatn tutib olish harakatlarni
ifodalovchi ma‘lumotlar to‘plami, ayni vaqtda, animatsiyalarni amalga oshirish bajaruvchi
tomonidan boshgaruv xarakteridagi yakuniy mahsulot hisoblanadi.

FOYDALANILGAN ADABIYOTLAR:

1. Adriana Schulz, Luiz Velho. Motion Capture. Rio de Janeiro, May 6, 2010.

2. Maureen Furniss. Motion Capture. MIT  Communications  Forum,
http://web.mit.edu/comm-forum/papers/furniss.html;

3. Chris Bregler. Motion capture technology for entertainment [in the spotlight]. Signal
Processing Magazine, |EEE, 24(6):160, November 2007.
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«.. MARTA KATTA» VA «.. MARTA KICHIK» MUNOSABATLARI.
YIG‘INDINI SONGA VA SONNI KO‘PAYTMAGA BO’LISH QOIDALARI

Usmonov Maxsud Tulqin o‘g’li
Toshkent axborot texnologiyalari universiteti
Qarshi filiali 3-kurs talabasi

Annotatsiya: Bir son ikkinchi sondan necha marta katta yoki kichik, degan savol
masalalar yechishda va amaliy faoliyatda har qadam- da uchraydi. «... marta katta» va «...
marta kichiky munosabatlari bilan dastlabki tanishish boshlang'ich maktabda yuz beradi.

Kalit so’zlar: bir son ikkinchi sondan necha marta katta yoki kichik ekanligini bilish,
sonni bo ‘linuvchiga ko'paytirish va hosil bo ‘Igan ko ‘paytmani bo'linuvchiga bo ‘lish.

1- ta’rif. Agar a = n(A), b = n(B), a> b boMadigan a va b sonlar berilgan va A
to'plamni B to'plamga teng quvvatli ¢ ta qism to‘plamga ajratish mumkin bo'lsa, a soni b
sonidan ¢ marta katta, b soni esa a sonidan ¢ marta kichik, deb ay- tiladi.

Ammo bu ¢ sonining o°zi nimani ifodalaydi? Nazariy — to'plamlar nuqtayi nazaridan
bu a va b sonlarining bo'linmasidir. Bundan quyidagi qoida hosil bo'ladi:

Qoida. Bir son ikkinchi sondan necha marta katta yoki kichik ekanligini bilish uchun
katta sonni kichik songa bo‘lish zarur.

1- misol. 3 tup olma va 12 tup olcha o'tqazildi. Olchalardan necha marta kam olma
o‘tqazildi?

Yechish. Yuqoridagi qoidada qo‘yilgan savolga bo‘lish yordamida javob topiladi,
ya’ni 12:3 =4 (marta). «.. marta ko‘p» va «.. marta kam» munosabatlar boshqa ko'rinishdagi
masalalarda ham uchraydi.

2- misol. Zulfiyada 6 ta daftar, Ra'noda esa undan 2 marta kam daftar bor. Ra'noda
nechta daftar bor?

Y e ¢ his h. Zulfiyadagi daftarlar to‘plami A, Ra'nodagi daftarlar to'plami B bo'lsin.
n(/4) = 6 ekani ma’lum. n(B) sonni topish talab etilgan. Bu shartdan kelib chigib, A
to‘plamni teng quwatli iklcita qism to'plam ko'rinishida tasvirlash mumkin, u holda
Rto‘plamda A to'plamning har bir qism to‘plamida nechta element bo‘lsa, shuncha element
bo‘ladi, bu son bo‘lish bilan topiladi, ya’ni 6:2 = 3. Demak, n(B) = 3, ya’ni, Ra'noda 3 ta
daftar bor ekan.

3- misol. Bunyodda 3 ta daftar, Ismatulloda esa undan 4 marta ko‘p daftar bor.
Ismatulloda nechta daftar bor?

Y e c his h. Bumasalada ham oldingi masaladagi kabi ikkita to'plam, Bunyoddagi
daftarlar to'plami A va Ismatullodagi daftarlar to‘plami B garaladi. n(A) = 3 ekani ma'lum. B
to'plamdagi elementlar soni A to‘plamdagi elementlar sonidan 4 marta ko‘p ekanini bilgan
holda, n(B) ni topish talab etiladi. Bu B to‘plam A to'plamdagi teng quwatli kesishmaydigan
to‘rtta B{, Bv Bv B4 gism to'plamdan iborat ekanini anglatadi va, demak, n(B{) = n(B2) -
n(B3) = n(B4) = n(A). Bu holda B to‘plamdagi elementlar sonini qo'shish bilan topish
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mumkin: n(B) = n"BA"UBMUB"MUBJ = n(B{) + n(B2) + n(B2) + n(B4) ==3+3+3+3=
3*4=12.

Demak, Ismatulloda 12 ta daftar bor ekan.

1- qoida. Agar a va b sonlar ¢ songa bo‘linsa, u holda ularning a + b yig‘indisi ham ¢
ga bo‘linadi. a + b yig‘indini ¢ ga bo‘lganda hosil bo‘ladigan bo'linma, a ni ¢ ga va b ni c ga
bo‘lganda hosil boMadigan bo'linmalar yig‘indisiga teng, ya’ni:

(@+b):c=a:c+bh:c

Isbot. 1- usul. a soni ¢ ga bo'lingani uchun a = C'm bo‘ladigan m = a:c natural son
mavjud. Shunga'o‘xshash, b = ¢-n bo‘ladigan n = b:c natural son mavjud. U holdaa + b =
C'm+C'n=C'(m+n).

Bundan a + b yig‘indining ¢ ga bo'linishi va a + b ni ¢ ga bo‘lganda hosil bo‘ladigan
bo‘linma m + n ga teng bo‘lishi, ya’ni a:c+ b:c ekani kelib chigadi.

2- usul. a = n(A), b = n(B), bunda A fl B = 0 bo'lsin. Agar A va B to‘plamlarning har
birini ¢ ga teng quvvatli qism to‘plamlarga ajratish mumkin bo‘lsa, u holda bu to‘plamlar
birlashmalarini ham shunday ajratish mumkin.

Agar A to‘plamni ajratishdagi har bir qism to‘plam a: ¢ elementga va 2?to‘plamning
har bir gism to‘plami b: ¢ elementga ega bo'lsa, u holda ADB to‘plamning har bir gism
to‘plamida a: ¢ + b: ¢ element mavjud bo'ladi. Bu esa (a + b): ¢ = = a: ¢ + b: ¢ ekanini
anglatadi.

2- qoida. Agar a natural son b va ¢ natural sonlarga bo‘linsa, u holda a sonni b va c
sonlar ko‘paytmasiga bo‘lish uchun a sonni b (c¢) ga bo‘lish va hosil bo‘lgan boMinmani ¢
(b) ga bo‘lish yetarli, ya’nia : (b *c) = (a: b): ¢ = (a: c): b (sonni ko'paytmaga bo‘lish
qoidasi).

Isbot. (a : b) : ¢ = x deb faraz qilaylik. U holda bo‘linmaning ta’rifiga ko‘ra, a:b = c *
xbo‘ladi, shunga o‘xshash a = b' (c-X) bo‘ladi. Ko‘paytirishning guruhlash qonuniga asosan,
a = (b * ¢) * x bo‘ladi. Hosil bo‘lgan tenglik a:(b:c) ekanini bildiradi. Shunday qilib, a : (b :
c)=a- (b:c).

3- qoida. Sonni ikki sonning boMinmasiga ko‘paytirish uchun bu sonni bo‘linuvchiga
ko'paytirish va hosil bo‘lgan ko‘paytmani bo'linuvchiga bo‘lish yetarli, ya’niam (b : ¢) = (a
* b): ¢ (sonni ikki sonning bo‘linmasiga ko‘paytirish qoidasi).

Bu qoidaning isboti awalgi goidaning isbotiga o'xshash. Ifodalangan qoidalarning
qo‘llanishi ifodani soddalashtirish imkonini beradi.

4- misol. (720 + 600): 24 ifodaning giymatini toping. Yechish. (720 + 600) : 24
ifodaning giymatini topish

uchun 720 va 600 qo‘shiluvchilarni 24 ga bo‘lish va hosil bo‘lgan bo'linmalarni
qo'shish yetarli, ya’ni:

(720 + 600) : 24 =720 : 24 + 600 : 24 = 30 + 25 = 55.

5- misol. 1440 : (12 < 15) ifodaning giymatini toping. Yechish. 1440: (12* 15)
ifodaning giymatini awal 1440

ni 12 ga bo'lib, keyin hosil bo‘lgan bo'linmani 15 ga boiib topish mumkin, ya’ni:

1440 : (12 +15)=(1440:12)* 15=120-15=8.
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Usmonov Maxsud Tulqin o‘g’li
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Qarshi filiali 3-kurs talabasi

Annotatsiya: Ushbu magolada matimatikaning eng muxum mavzularidan biri
bo’lgan sonlarning xossalari mavzusiga doir misol va masalalar keltirildi. Ibn Sino
aytishicha, sonlarning tabiiy gatori shunday beril- gan: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, ... .Bunday gatordagi har bir sonning boshgalariga turlicha bog'lanishlari xossalari
olim tomonidan ko ‘rsatib beriladi.

Kalit so’zlar: Qo ‘shishga tegishli xossalar, Ikki va undan ortiq boiuvchisi bor sonlar,
Har ganday sonning o ‘z-o ‘ziga ko ‘paytmasi.

Ibn Sino aytishicha, sonlarning tabiiy gatori shunday beril- gan: 1, 2, 3,4, 5,6, 7, 8, 9,
10, 11, 12, 13, ....

Bunday gatordagi har bir sonning boshqgalariga turlicha bog'lanishlari xossalari olim
tomonidan ko‘rsatib beriladi.

Sonning eng ilgarigi mashhur xossasi:

1. Har bir son yonidagi kichigi bilan kattasi yig‘indisining yarmiga teng va o'zidan
shunday teng uzoglikdagi sonlar yig'indisining yarmiga teng.

Masalan, 5 ni tanlasak, yonidagi kichigi 4, kattasi 6. Ko‘ra- mizki, 5= (4 + 6): 2, bu 5
dan 3 va 7, 2 va 8 dan teng uzoglikda, shuning uchun5=(3+7): 2va5=(2 + 8): 2.

2. Har bir son 0°z-0‘ziga ko‘paytmasining 2 martasiga 2 qo‘shilgani bilan ikki yondagi
qo'shni sonning 0°z-o°ziga ko‘paytmasi yig‘indisiga teng bo‘ladi.

Berilgan son 6 bo'lsin, yonidagi sonlar 5 va 7.

6°6°2+2=T74,55+T77="74.

Demak, 6*6*2 + 2 = 5*5 + 7*7.

3. Har ganday sonning o‘z-o‘ziga ko‘paytmasi unga qo‘shni bo‘lgan sonlar
ko‘paytmasiga bir qo‘shilganiga teng:

Masalan, 5¢5=4+6+1yoki8*8=7+9+ 1.

4. Sonlar sanog‘i toq bo‘lsin: 142 +3 +4+5+6+7 —sanog'i 7ta. Buni 7+ 6 + 5 +
4 + 3 + 2+1 ko‘rinishda yoza- miz. Tushunish osonki, 7 * (7 + 1): 2 = 28.

5. Sonlar sanog‘i juft bo‘lsin: 1 + 2 + 3 + 4, sanog‘i 4 ta. 4 + 3 + 2 + 1 ko‘rinishda
yozamiz, bundan 4 ¢ (4 + 1): 2 =10.

Qo‘shishga tegishli xossalar:

1. Sonlar ketma-ket ortib boruvchi bo‘libgina qolmay, 2 tadan, 3 tadan, 4 tadan... ortib
boruvchi bo'lsin.

Birov aytsaki, qatordagi sonlaming birinchisi 4, ikkinchisi 7, uchinchisi 10, ya’ni
keyingi har biri oldingisidan 3 tadan ortiq bo‘lsa, unday qatordagi 7 ta son yig‘Indisi qancha
bo‘lsa, shunday 2 ta qator yozamiz:

4+7+10+13+16+19+22=091,22+19+16+13+10+ 7 + 4 =91,
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Natijadan shu narsa ma’lumki, bitta gator yig‘indisi:

Te(4+22).2=T7+13=091.

Demak, gatordagi sonlar yig'indisi birinchi son hamda oxiigi son yig'indisining yarmi
bilan qatordagi sonlar sanog'i ko‘- paytmasiga teng boiadi.

Qatordagi sonlar bittadan ortib bomvchi boisin: 1 + 2 + + 3 + 4 + 5. Qatorda 5 ta son
bor. Bularning yigindisi:

S5¢(1+5):2=53=15yokil +2+3+4+5=15.

2. Sonlar gatoridagi toq sonlar yig'indisi sonlar sanogining o‘z-o‘ziga ko‘paytmasiga
teng. Masalan, gatordagi sonlar:

1 +3+5+7+ 9 boisin. Sanogi 5 ta. Yig'indisi 5 ¢ 5 = 25 boiadi. Shuningdek, 1 + 3 =
202=4;1+3+5=3%3=9;1+3+45+7=4-4=16;1+3+5+7+..+33+37+39=

= 20 * 20 = 400. Chunki bu gatordagi sonlar sanog‘i 20 ta, qonuniyatni chiqarish
uchun1+3+5+7qatomi 1 +(2+1)++ B3 +2)+(4+3)ko‘rinishda yoki 1 +2+3+4+
1+2+3,yokil+2+3+4+3+2+1,yokil+2+3+3+2+ 1+ 4 ko‘rinishda, yoki (1
+3)+3+4, yoki4*3 + 4, yoki4 * (3 +1)==4%4 =16 ko‘rinishda yozamiz.

3. Opa-singil Mohigul va Magsuda, aka-uka Jasur va Jahon- gir barcha bir va ikki
xonali sonlarni bo‘linishiga ko‘ra tekshirib chiqishib, quyidagi xulosaga kelishdi. 2, 3, 5, 7,
11, 13, 19, 23, 29, 31, 37, 41, 43, 47, 49, 51, 61, 67, 71, 73, 79, 83, 89, 97 lar «xuabiny
sonlar ekan.

4,9, 25, 49 sonlari esa «xasis» — atigi birgina bo‘luvchisi bor sonlar guruhini tashkil
etar ekan.

Ikki va undan ortiq boiuvchisi bor sonlar ko'pchilikni — tekshirilgan sonlarning
uchdan ikki qismini tashkil etarkan. Ammo to'rtta: 60, 72, 90, 96 sonlarning bag‘rilari juda
keng ekan. Negaki, ularning har biri o‘zlari va 1 ni istisno etganda, oz emas, ko‘p emas,
roppa-rosa o'ttiztadan songa bo‘linar ekan!

60=2+30,320,4+15,5+12,610vahk;

72=236,324,4-18,6m 12,89 vahk,;

90=2+45,3*%30,5°18,615,9 * 10 va h.k.;
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CHEKSIZ DAVRIY O‘NLI KASRLAR

Usmonov Maxsud Tulqin o‘g’li
Toshkent axborot texnologiyalari universiteti
Qarshi filiali 3-kurs talabasi

Annotatsiya:  Ushbu maqolada matimatikaning eng muxum mavzularidan biri
bo’lgan cheksiz davriy o’nli kasrlar mavzusiga doir misol va masalalar keltirildi Sonning
o ‘nli yozuvida verguldan keyin bunday ketma-ket takrorlanadigan ragamlar gumhi davr
deyiladi. Yozuvida davr gatnashgan cheksiz o'nli kasr davriy kasr deyiladi.

Kalit so’zlar: aralash davriy kasr shunday oddiy kasiga tengki, aks holda sonni chekli
o ‘nli kasr ko ‘rinishida yozish mumkin bolar edi.

y kasmi olamiz. Uning maxraji 7 soni boigani uchun uni o‘nli kasr ko‘rinishida yozib
boimaydi. Bunda chekli o‘nli kasr ko‘zda tutiladi. Demak, 6 ni 7 ga boiish jarayoni cheksiz
boiadi, aks holda sonni chekli o‘nli kasr ko‘rinishida yozish mumkin bolar edi. Shuning
uchun - kasr o‘nli kasrga teng, deb hisoblanadi. Undan tashqari, 6 ni 7 ga boiganda
boiinmada ragamlar gumbhi takrorlanishi ko‘zga tashlanadi; ~ = 0,857142857142857142...

1- qoida. Sonning o‘nli yozuvida verguldan keyin bunday ketma-ket takrorlanadigan
ragamlar gumhi davr deyiladi.

2- qoida. Yozuvida davr gatnashgan cheksiz o'nli kasr davriy kasr deyiladi.

Davrni kichik gavs ichida bir marta yozish gabul gilingan: y = 0,(857142).

Davriy kasrlar ikki guruhga, ya’ni sof va aralash davriy kasrlarga boMinadi.

Sof davriy kasrlarda davr verguldan keyin darhol boshlanadi, aralash davriy kasrlarda
vergul va davr orasida boshga o'nli xonalar bor bo'ladi.

Masalan, 0,(857142) — sofdavriy kasr, 3,27(346) — aralash davriy kasr.

Qisqarmas kasr maxrajining tub ko‘paytuvchilarga yoyilma- sida 2 va 5 dan fargli
boshgqa ko‘paytuvchi bo‘lgan holda har doim kasr davriy o'mli kasr ko‘rinishida
ifodalanadimi?

Agar ~ kasr gisgarmas va maxrajning yoyilmasida 2 va 5 dan fargli boshga tub
ko'paytuvchi bo‘lsa, kasr cheksiz davriy o‘nli kasr ko'rinishida ifodalanadi.

Xulosa. Ixtiyoriy musbat ratsional sonni chekli o‘nli kasr orqali ifodalash mumkin.

Natija. Ixtiyoriy musbat cheksiz o‘nli kasr biror musbat ratsional sonni ifodalaydi.

3- qoida. ~ musbat ratsional sonni cheksiz davriy o‘nli kasr ko'rinishida yozish uchun
suratni maxrajga boiish kerak.

Savol. ™ cheksiz davriy o‘nli kasrni oddiy kasr ko‘rinishida ganday yozish mumkin?

Javob: Cheksiz davriy o'nli kasr 0,(28) berilgan boisin, ya'ni 0,282828.... Unga mos
ratsional sonni a orgali belgilaymiz, u holda a = 0,282828.... Bu tenglikning ikkala tomonini
100 ga ko‘paytiramiz:

100 « a=28,2828... yoki 100a =28 + 0,2828... =28 + a, 100« =28 + 0

tenglamani yechamiz vaa = " ni topamiz. Bu kasr gisgarmas.
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Umuman, sof davriy cheksiz o‘nli kasr shunday oddiy kasrga tengki, uning surati
davrga teng, maxraji esa kasr davrida nechta ragam bo'lsa, shuncha to'qgizdan iborat.

Misol. 0,8(61) ni o‘nli kasrga aylantiring.

Yechish. Aralash davriy kasr 0,8(61), ya'ni 0,86161... berilgan bo'lsin. Unga mos
ratsional sonni a orgali belgilaymiz, u holda a = 0,86161... . Bu tenglikning ikkala gismini
10 ga ko'paytirib, 100 = 8,6161... sof davriy kasrni hosil gilamiz.

Keyingi o'zgartirishlar yugoridagidek bajariladi. x = 8,6161... deymiz. Bu tenglikning
ikkala gismini 100 ga ko‘paytiramiz: 100*x= 861,6161 ... yoki 100x = 861 + 0,6161 ... .
Ikkala qismga 8 ni qo‘shamiz: I0O0x + 8 = 861 + 8,6161 ... = 861 + x bo‘lgani uchun 100 +
8 = 861 + x tenglamani hosil gilamiz, bundan x= ° . xning bu qiymatini 10a = 8,6161...
tenglikka qo yamiz: 10a = — , bundan a = Umuman butun qismi 0 bo‘lgan aralash davriy
kasr shunday oddiy kasiga tengki, uning surati ikkinchi davrgacha yozilgan sondan birinchi
davrgacha yozilgan sonning ayirmasidan, maxraji esa davrda nechta ragam bo'lsa, shuncha
to‘qqgizdan va birinchi davrgacha nechta raqgam bo'lsa, shuncha noldan iborat.

Shuni aytish kerakki, cheksiz davriy o‘nli kasmi oddiy kasrga aylantiradigan bu
goidalar uncha to‘g‘ri emas. Ularni keltirib chiqarishda cheksiz kasrlar ustidagi amallar
chekli o‘nli kasrlar uchun aniglangan qoi

FOYDALANILGAN ADABIYOTLAR:
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MATEMATIKA DARSLARIDA KO’PBURCHAKLAR MAVZUSINI
O’QITISH USULLARI

Suvonova Shaxlo Bo'stonovna
Buxoro viloyati Shofirkon tuman
37— maktab matematika fani o ’qituvchisi

Mamlakatimizni yangi taraqqiyot bosqichiga ko‘tarishni 0‘z oldimizga ustuvor vazifa
qilib qo‘ygan ekanmiz, buni amalga oshirish uchun bizga, eng avvalo, yangi avlod kadrlari
kerak. Ana shunday yuksak salohiyatli kadrlarni tarbiyalash magsadida yurtimizning har bir
hududida bittadan yangi tipdagi maktablar - Prezident maktablarini tashkil etishni
rejalashtirganmiz”, - dedi Shavkat Mirziyoyev.

O‘zbekistonning har bir hududida Prezident maktablari tashkil etiladi. Bu haqda
Prezident Shavkat Mirziyoyev Nukus shahrida bo‘lib o‘tgan uchrashuvda e’lon qildi.
O‘zbekiston Xalq ta’limi vaziri Sherzod Shermatovning aytishicha, Prezidentimizning
tashabbusiga ko‘ra birinchi maktab Qoraqalpog‘istonning Nukus shahrida tashkil etiladi.
Prezident maktablari bosgichma-bosgich mamlakatimizning boshga hududlarida ham
ochiladi. Bu haqda Xalq ta’limi vazirligi Axborot xizmati xabar bermoqda. “Prezident
maktablarining asosiy magsadi mamlakatimizning har bir viloyatida iqgtidorli yoshlarni
aniqlash va ularning rivojlanishiga kerakli sharoitlar yaratishdir”, - dedi Xalq ta’limi vaziri.
Uning so‘zlariga ko‘ra, mazkur maktab bitiruvchilari kelajakda mamlakatimiz rivojlanishiga
o‘z hissalarini qo‘shishlari kerak. Vazirning aytishicha, Prezident maktablari STEAM
(Science (fan), Technology (texnologiya), Engineering (muhandislik), Art (san’at) va
Mathematics (matematika)) fanlarini o‘qitishga ixtisoslashgan bo‘ladi.Ya’ni, Prezident
maktablarida yoshlarga matematika, fzika, kimyo, biologiya va axborot texnologiyalari
hamda xorijiy tillar ilg‘or ta’lim metodologiyalari asosida chuqur o‘rgatiladi. ¢ “Kamalak”
usuli .

Bu usulni biror bob yoki bo’lim yuzasidan o’tkazish mumkin.Bunda birinchi ustindagi
asosly tushunchalar har xil ranglarda beriladi. Jadvalning qolgan qismlarida so’zlar aralash
yozilgan bo’ladi. O’quvchilar ushbu tushunchalarni asosiy tushuncha ranglariga mos
ranglarda ifodalahslari shart.Bunda jadval bo’yatiladi yoki yopishuvchi rangdor qog’ozlar
to’plamidan foydalanib to’ldiriladi. Bu usulning afzalligi shundan iboratki, bir paytning
o’zida 9 nafar o’quvchining bilimi sinab ko’riladi.
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Topshiriq javoblari albatta tahlil qilinadi. Noto’gri belgilangan tushunchalar
to’grilanadi. Bu topshrigni to’g’ri bajargan o’quvchilar bir ballni qo’lga kiritishadi.

”Pochta qutisi”’usuli.

Bu wusulni guruhlarda ham, kichik juftliklarda ham qo’llash mumkin.Bunda
o’quvchilarga turli mavzular yuzasidan aralash atama va tushunchalar aralash holatda
beriladi. Pochta qutisi berilgandan so’ng o’quvchilarga quti ichidagi so’z yoki atamalarni
mos tarzda ajratishi aytiladi. Topshirigni bajarish uchun so’zlar soniga qarab vaqt beriladi.
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1) To’gri tortburchak 2) Paralelogramm 3) Romb
4)Ko’pburchaklar 5) Kvadrat

FOYDALANILGAN ADABIYOTLAR:
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2019




SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI

PISA XALQARO BAHOLASH TADQIQOTLARIDA MATEMATIKADAN
BERILGAN TOPSHIRIQLAR TAHLILI. PISA TAJRIBASI.

Mattiyeva Nargiza Magsudovna
Xorazm viloyati Urganch shahar
2-maktab Matematika fani o’qituvchisi

Annotatsiya: Ushbu maqolada PISA tadgiqiotlari hagida umumiy ma’lumotlar va
topshiriglardan namunalar bayon etilgan.

Tayanch iboralar: Pisa, xalgaro tadgiqotlar, integratsiya, matematik, tabiiy-ilmiy
fanlar, o qish savodxonligi

Mamlakatimiz innovatsion taraqqiyot yo’lida shiddat bilan rivojlanib borayotgan bir
davrda kelajagimiz davomchilari bo’Imish yoshlarni ijodiy g’oyalari va ijodkorligini har
tomonlama qo’llab-quvvatlash, ularning bilim, ko’nikma va malakalarini shakllantirish
hamda ilg’or xorijiy tajribalar, xalgaro mezon va talablar asosida baholash tizimini
takomillashtirish, shu yo’lda xalgaro tajribalarni o’rganish, mavjud tizimni har tomonlama
qiyosiy tahlil qilish, tegishli yo’nalishdagi xalgaro va xorijiy tashkilotlar, agentliklar, ilmiy-
tadgigot muassasalari bilan yagindan hamkorlik gilish muhim ahamiyatga egadir.

Shu magsadda, O’zbekiston Respublikasi Vazirlar Mahkamasining “Xalq ta’limi
tizimida ta’lim sifatini baholash sohasidagi xalgaro tadgiqotlarni tashkil etish chora-
tadbirlari to’g’risida” 2018-yil 8-dekabrdagi 997-sonli qarori bilan O’zbekiston
Respublikasi Vazirlar Mahkamasi huzuridagi Ta’lim sifatini nazorat qilish davlat
inspeksiyasi huzurida Ta’lim sifatini baholash bo’yicha xalqaro tadgigotlarni amalga
oshirish Milliy markazi tashkil etildi. Shu bilan birga, ta’lim sifatini baholash bo’yicha
xalgaro tadgiqotlarda ishtirok etish vazifalari belgilandi:

Mazkur tadqiqotlar doirasida O’zbekiston Respublikasi o’quvchiyoshlarining
savodxonlik darajalari ilk bor sinab ko’rilar ekan, bunga o’ta mas’uliyat bilan tayyorgarlik
ko’rish talab etiladi. Buning uchun, xalqaro tadqiqotlar talablariga mos ravishda ishlab
chiqilgan topshiriqlar asosida tajriba sinovlar o’tkazish, o’quv jarayonlariga bosgichma-
bosqich integratsiya qilib borish orqgali o’quvchilarda maxsus ko’nikmalarni rivojlantirib
borish muhim ahamiyat kasb etadi. Shunday ekan, umumta’lim muassasalari rahbarlari,
pedagoglar, o’quvchilar foydalanishlari maqsadida o’quvchilarning matematik, tabiiy-ilmiy
fanlar va o’qish savodxonligini baholashga garatilgan topshiriglar tarjima qilindi va quyida
namunlar keltirildi. Mazkur topshiriqlar o’quvchilarning savodxonlik darajalarini
baholashga mo’ljalangan bo’lib, undan pedagoglar, ota-onalar va o’quvchilar mustaqil
foydalanishlari mumkin. .

FERRIS CHARXPALAGI

Daryo girg'og’ida ulkan Ferris charxpalagi o rnatilgan. Quyidagi rasm va chizmaga
garang. Ulkan charxpalakning tashqi diametri 140 metrga, uning daryo tubidan to
cho’qqgisigacha bo’lgan balandligi esa 150 metrga teng. U strelka yo nalishi bo’ylab,
yugoridagi rasmda tasvirlanganidek aylanadi.
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1-savol: Charxpalakning markazi M bilan belgilangan. Daryo tubidan
charxpalakning markaziM gacha necha metr?
Javob: m

2-savol: Ferris charxpalagi doimiy tezlik bilan aylanadi. U taxminan 40 dagigada bir
marta to'lig aylanib chigadi. Jasur charxpalakning chigish joyidan, charxpalakka o’tirdi. 30
dagigadan so ng Jasur charxpalakning gaysi nuqtasida bo"ladi?
A. R nugtada
B. R va S nugtadalar oralig'ida
C. S nugtada
D. S va P nugtadalar oralig’ida
FUDZIYAMA TOG IGA CHIQISH
Fudziyama tog'i Yaponiyadagi mashhur uyqudagi vulgon deb hisoblanadi. 1-savol:
Har-yili fagatgina 1 iyuldan 27 avgustga gadar keng xalg ommasi uchun Fudziyama tog iga
chigishga ruxsat beriladi. Ayni shu vaqt mobaynida taxminan 200 000 odam Fudziyama
togiga ko tariladi. O rtacha har kuni nechta odam Fudziyama tog iga ko tariladi?
A. 340 ta odam
B. 710 ta odam
C. 3400 ta odam
D. 7100 ta odam
E. 7400 ta odam
2-savol: Fudziyama togiga olib chigadigan Gotemba sogmog’ining umumiy
uzunligi taxminan 9 kilometrga teng. Sayohatchilar 18 km yurganlaridan so ng soat 20:00
da yana qgaytib kelishlari kerak bo’ladi. Toshpo'lat o'rtacha bir soatda 1,5 km yo’l bosib,
togga ko'tarilishini va tog'dan u bundan ikki marta katta tezlik bilan tushishini taxmin
gildi. Shuningdek, ovgatlanish va dam olish uchun vagti qolishini mo"ljalladi.
Toshpo'latning togga chigish va tushish tezliklaridan foydalanib, soat 20:00 da
gaytishi uchun u sayohatini uzog'i bilan gachon boshlashi kerakligini aniglang.
3-savol: Toshpo'lat Gotemba soqgqmog'i boy‘lab ko tarilishidan oldin o0'zi bilan gadam
hisoblagich oldi. U yuqgoriga chigquncha gadam hisoblagich 22500 gadam bosganini
ko'rsatdi. Toshpo'lat 9 kilometrlik Gotemba soqmog’i boy’lab ko tarilishida uning o'rtacha
gadam uzunligini aniglang. Javobingizni santimetrlarda ifodalang.
JavoDb: .o sm

FOYDALANILGAN ADABIYOTLAR:
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BOSHLANG’ICH SINF MATEMATIKA DARSLARIDA TO’RT XONALI
SONLARNI O’QITISH METODIKASI

Raxmatova Shoxista Baxodir gizi
Navoiy viloyati Navoiy shahri
16- AFCHO'’l maktabining

Boshlang’ich ta’lim fani o qituvchisi

Annotatsiya: Maqgolada boshlang’ich sinf matematika darslarida to’rt xonali sonlar
ustida amallar bajarish jarayonida o ’quvchilarning tasavvurlarini to’g’ri shakllantirish
xususida so’z boradi.

Kalit so’zlar: mantiqiy, matematika, ko 'rgazmalilik, predmet, xususiyat, to’rt xonali

Matematika Dbolalarda tafakkur, digqat, xotira, ijodiy tasavvur etish,
kuzatuvchanlikni rivojlantirishga imkon beradi. Shuningdek, matematika
o’quvchilarning mantiqiy fikrlash malakalarini oshirishi, ularning o’z fikrlarini aniq,
to’g’ri va tushunarli bayon etishi uchun zamin hozirlaydi. O’qituvchining vazifasi —
bolalarga matematikani o’qitishda bu imkoniyatlardan samarali foydalana olishdan
iborat.

Matematika darsliklarda ko’p xonali sonlarni alohida qilib berilishiga sabab, 1000 dan
katta sonlarni nomerlashning o’ziga xos xususiyatlari bor: to'rt xonali sonlar faqgat
xona tushunchasiga emas, balki sinflar tushunchasiga ham tayanib hosil gilinadi,
nomlanadi, yoziladi. Bu muhim tushunchani ochib berish kerak.Masalalarni garab chigish
tartibi quyidagicha: nomerlash, yozma qo’shish va ayirish, yozma ko’paytirish va bo’lish.
Ishning 0’ziga xos tomoni shundan iboratki, ko’rsatilgan barcha masalalarni o’rganishda
o’qituvchi o’quvchilar o’qitishning bundan ilgarigi bosqichlarida hisoblash sistemalari,
natural sonlar gatori, arifmetik amallar, ularning xossalari, amallar orasidagi o’zaro
bog’lanish, komponentlar o’zgarganda natijalarning o’zgarishiga nisbatan to’plagan
kuzatishlari va ayrim xulosalarini umumlashtirishga erishadi. Bu bilimlar to'rt xonali
sonlarni o’qish va yozish, og’zaki va yozma hisoblashlarni bajarish o’quv va
malakalarini hisoblash uchun asos bo’ladi.

1000 dan katta sonlarni nomerlashni o’rganish 0’ziga xos xususiyatga ega. Bundan
oldingi barcha sonlarni o’rganishda o’rinli bo’lgan predmetlarni bevosita sanashga
asoslangan holda to'rt xonali sonlarni hosil qilish, ularni og’zaki nomerlash mumkin
emas. Predmet ko’rgazmalilikni shartli ko’rgazmalilikka almashtirishga to’g’ri keladi:
son cho’tga solinadi yoki nomerlash jadvalida belgilanadi. Ikkala holda ham
ko’rgazmalilik sonni hosil qilish va belgilashni namoyish etadi va shartlilik elementiga
ega bo’ladi: cho’tdagi bir xil soqqalar, ayni bir xil raqamlar cho’tda va nomerlash
jadvalida joylashishiga garab yozuvda har xil sonni bildiradi (masalan, 3333 soni va 3
birlik, 3 o’nlik, 3 yuzlik va hokazo). Darsda ko’rgazmali vositalardan foydalanayotganda
buni xisobga olish zarur.
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Ikkinchi o’ziga xos xususiyati shundan iboratki, 1000 dan katta sonlarni
nomerlash birliklarni ikki yoklama guruhlashga asoslanadi: quyi xonaning 10 birligi
undan keyingi yugori xonaning 1 birligini tashkil etadi, quyi sinfning 1000 birligi undan
keyingi yugori sinfning 1 birligini tashkil etadi. Il sinf birligi — ming va bu birliklar bilan
ularni I sinf birliklari kabi o’nliklarga, yuzliklarga, mingliklarga guruhlab sodda birliklar
kabi sanash mumkin. To'rt xonali sonlar turli sinflar birliklarini sanash natijasida hosil
bo’ladi, shuning uchun ular sinflar bo’yicha o’qiladi va yoziladi. Har bir sinf
ichida esa sonning hosil qilinishi, atalishi va yozilishi 1000 ichida sonlarni hosil
gilish, atash va yozishdagi kabi amalga oshiriladi. Masalan, agar minglarni sanab 115 ni,
keyin birlarni sanab 125 ni hosil qilsak, 115125 soni hosil bo’ladi. Birliklarni sinflar
bo’yicha guruhlashning mavjudligi ko’p xonali sonlarni nomer lashni o’rganish
tartibiga ma’lum iz qoldiradi: bolalarni bir yo’la minglar sinfining uchta xona
birliklari bilan tanishtirish magsadga muvofiq, bunda bu birliklarning hosil bo’lishi va
atalishi I sinf birliklarining hosil bo’lishi va atalishi bilan o’xshash ekanini ta’kidlash
kerak; so’ngra Il sinf xona sonlarining hosil bo’lishi va yozilishini (5 ming, 20 ming,
600 ming) va Il sinf birliklaridan tuzilgan sinf sonlari (25 ming, 320 ming, 761 ming)ni
(ya’ni yaxlit mingliklarni) garash va nihoya to’rt xonali, besh xonali va olti xonali
sonlarni  nomerlashni o’rganishga kirishish kerak. Bu yerda sanoq sistemasining
g’oyasi 0’z aksini topadi: mingliklar xuddi oddiy birliklar kabi sanaladi, ko’p xonali
sonlarni nomerlashni o’rganish esa mazkur holda 1000 ichida nomerlashga doir
bilimlarga tayanadi.

Sonlarni yozish va o’qish uchun tarbiyada bebaho hisoblangan vaqtli matbuotdan
olingan bilishga oid sonli materiallardan foydalanish zarur. Sonli materiallarni
to’plashga o’quvchilarning o’zlarini ham jalb etish foydalidir.1000 ichida sonlarning
natural ketma-ketligi haqida to’g’ri tasavvurlarni shakllantirish magsadida dastlabki
darslarning o’zidayoq ma’lum bo’lgan bittalab, o’ntalab, yuztalab qo’shishga (ayirishga)
doir, berilgan songa nisbatan undan bevosita oldin va bevosita keyin keluvchi sonlarni
aniqlashga doir, + 1 ko’rinishdagi misollarga doir, barcha to’rt xonali sonlar ichidan
eng kattasini vaeng kichigini aniglashga doir mashqglarni kiritish kerak.

To'rt xonali sonlarni nomerlashni o’rganishga doir tayyorgarlik ishlarini ancha
ilgari boshlash kerak. Bunda o’qituvchi ikkita maqsadni ko’zda tutishi zarur: birinchidan,
o’quvchilarning bundan oldingi sonlarni  nomerlashni qarashda olgan bilimlarini
mustahkamlashga, ikkinchidan, o’quvchilarda yangi mavzuga doir ma’lum magsadni
shakllantirish va qiziqish uyg’otishi zarur.

FOYDALANILGAN ADABIYOTLAR:
1. Toshmurodov B. Boshlang’ich sinflarda matematika o’qitishni takomillashtirish T.:
O’qituvchi, 2000 yil
2.Jumayev M. E. Matematika o’qitish metodikasidan praktikum T.: O’qgituvchi
2004 yil
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BOSHLANG’ICH SINFLARDA MATEMATIKA FANINI O’QITISHNING
AHAMIYATI, MAQSAD VA VAZIFALARI

Razzoqgova Nargiza Olim gizi

Ikromova Gulmira Hasan gizi

Navoiy viloyati Karmana tumani
10-maktab boshlang’ich sinf o qituvchilari

Annotatsiya: Bugungi kunda o ‘quvchilarda hisob-kitob ko nikmalarini shakllantirish,
ularni kundalik faoliyatda qo ‘llash, fanlarni o ‘rganish va ta’lim olishni davom ettirish
uchun zarur bo ‘Igan matematik bilim va ko ‘nikmalar tizimini shakllantirish va rivojlantirish
boshlang’ich ta’limdagi matematika fani o’qituvchilarining asosiy vazifalardan biridir. Shu
bois, ushbu maqola boshlang’ich sinf o’quvchilariga matematika fanini o’qitishning
ahamiyati, maqsad va vazifalariga bag’ishlangan.

Kalit so’zlar: intellekt, tartib-intizom, fanlar integratsiyasi, umumiy kompetensiya,
kognitiv kompetensiya.

Matematika fani insonning intellektini, diqqatini rivojlantiradi, ko‘zlangan maqsadga
erishish uchun qat’iyat va irodani tarbiyalaydi, algoritmik tarzdagi tartib-intizomlilikni
ta’minlaydi va tafakkurini kengaytiradi. Matematika olamni bilishning asosi bo‘lib, tevarak-
atrofdagi vogea va hodisalarning o°ziga xos qonuniyatlarini ochib berish, ishlab chiqgarish,
fan-texnika va texnologiyaning rivojlanishida muhim ahamiyatga ega.

Boshlang‘ich  ta’limning matematika fani o‘quv  dasturi  o‘quvchilarda
kompetensiyalarni shakllantirishga yo‘naltirilgan Davlat ta’lim standarti talablaridan kelib
chiqib tuzildi.

Boshlang‘ich ta’limda matematika fanini o‘qitishning asosiy magsadi:

v o‘quvchilarda kundalik faoliyatda qo‘llash, fanlarni o‘rganish va ta’lim olishni
davom ettirish uchun zarur bo‘lgan matematik bilim va ko‘nikmalar tizimini shakllantirish
va rivojlantirish;

v jadal taraqqiy etayotgan jamiyatda muvaffagiyatli faoliyat yurita oladigan,
aniq va ravshan, tangidiy hamda mantiqiy fikrlay oladigan shaxsni shakllantirish;

v milliy, ma’naviy va madaniy merosni qadrlash, tabiiy-moddiy resurslardan
ogilona foydalanish va asrab-avaylash, matematik madaniyatni umumbashariy
madaniyatning tarkibiy gismi sifatida tarbiyalashdan iborat.

Boshlang‘ich ta’limda matematika fanini oqitishning asosiy vazifalari:

> o‘quvchilar tomonidan matematik tushunchalar, xossalar, shakllar, usullar va
algoritmlar hagidagi bilim, ko‘nikmalar egallanishini ta’minlash;
> inson kamoloti va jamiyat taraggiyotida matematikaning ahamiyatini anglash,

ijtimoiy-iqtisodiy munosabatlar, kundalik hayotda matematik bilim va ko‘nikmalarni
muvaffaqiyatli qo‘llashga o‘rgatish;

> o‘quvchilarning individual xususiyatlarini rivojlantirgan holda, mustaqil ta’lim
olish ko‘nikmalarini shakllantirish;




SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI

> fanlar integratsiyasini inobatga olgan holda o‘quvchilarda, milliy va
umuminsoniy gadriyatlarni, kreativlikni shakllantirish hamda ongli ravishda kasb tanlashga
yo‘naltirishdan iborat.

Boshlang’ich sinf matematika darslarida amaliy-tajriba va sinov mashglari sifatida
kundalik faoliyatda shaxsiy, oilaviy va iqtisodiy vaziyatlarga, jumladan, tejamkorlikka,
mehnatni yengillashtirishga va unumdorligini oshirishga, savdo-sotiq bilan bog‘liq bo‘lgan
masalalar yechilishi lozim.

Matematika o‘quv fani bo‘yicha umumiy o‘rta ta’lim muassasalari bitiruvchilariga
qo‘yiladigan malaka talablari

1. Matematika mazmuniga oid umumiy kompetensiya:

Al

1. berilgan sonlarni va eng sodda kasrlarni o‘qiydi, yozadi, taqqoslay oladi,
tartibga solib, turli ko‘rinishlarda tasvirlay oladi;

2. sodda sonli ifodaning qiymatini og‘zaki va yozma hisoblay oladi;

3. sodda amaliy, matnli va mantigiy masalalarni yecha oladi;

2. Kognitiv kompetensiya (shaxsning mustaqil ijodiy fikrlashi)

Al

1. ma’lum matematik faktlar va sodda mantiqiy qonunlar asosida xulosa keltirib
chigara oladi, rost va yolg‘on tasdiglarni farqlay oladi;

2. zarur hollarda sodda hisoblash vositalarini qo‘llay oladi;

3. o‘qituvchi bilan hamkorlikda masalaning yechimini topish rejasini tuza oladi,

tuzilgan reja asosida ishlay oladi va o‘z faoliyatini to‘g‘rilay oladi; Xulosa qilib aytganda,
boshlang’ich sinf o’quvchilariga matematika fanidan bilim berish ularning tejamkorlik,
hisob-kitob, matematik fikrlay olish gobiliyatlarini shakllantirishda muhim ahamiyatga ega.

FOYDALANILGAN ADABIYOTLAR:

1. Www.ziyonet.uz
2. Matematika. 4-sinflar uchun darslik. Toshkent-2013-y.
3. Boshlang’ich sinflarda matematika o’qitish metodikasi. kutubxona.adu.uz
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BOIILJIAHFUY MATEMATHUK TABJIUMI'A YCJIYBUN
WHHOBALMSIJIAPHUHT MOXUSITJIA UHHOBALIUSIJIAP
KYPUHUIIIUHU )KOPUM DTUIII.

AboaycamarToB Anumep CodOupoBu4
Tepmus dasram ynusepcumemu
“bownanzuy mavaum kagpeopacu’ yKumyuucu

Maremarnka Qanu Oyiiua pexaJallTUPWITaH SHTM HaTwkalapaa “Oummum’™
¢dakropuzan kypa “romumr’, “kamd 3THm’  (PAKTOPH  MYXHMpPOK  CaHalaJu.
TaaKUKOTIApHUHT KypcaTUIINYA, “FOKOPH OWJIUM OJIMII YKYBUMHHMHT “Yy3M aHriad erran”
TylIyHYajgapra HucOaTaH camapacu KaMpok Oyiaau. YciayOuil nHHOBAIUSJIApHA aMaluéTra
TAaTOMK ATHUILIA MUJIUN TabJIUM TUBUMHUHUHT (DYHIAMEHTAJ HETU3UHHU XOCHII KWITYBUH YpTa
TabJIUMHU YpPraTUITHU HyJara KyWumn TaBcus KuiuHaau. by omumn danmapapo amokanap
OpKaJIU TaXCUJI OJYBUMIIAPHUHT KYIPOK OMJIMM OJHILIAPUHUA TaAbMUHIANIN.

bonutanfuy MareMaTWKaHW YKUTHIIAA YCAyOMH WHHOBALUSUIAPHU KEHI KYJIall
camapaJIopJuru MateMatuka gaHu OViuva sSHry Japciaukiiap SpaTUIIHUHT aHbaHAJIapu Ba
Taxxpubanapura OeBocuTa Haxygop. SHrU Aapciukiap Kym axO0opoT OepulllHA 3Mac,
YKYBUMHHUHT ¥3U axOOpOT TOMHUIIMHUA TAbMHUHJIAHUINU Kepak. SIbHU MaTeMaTuk TyIIyHYa
MaB3yHUHT HWYWJAH “‘TONMHIN OJIMHHMINKA , YKYBYM TOMOHHUIAH ‘“‘Kamd KWIMHHUIINA
MyxXuMaup. bonuianFuy MaTemMaTuka YKUTHILIA KYJUITaHWIAETTaH WHHOBALUSJIAPHUHT SIHTU
KOpUM STHAETraH WHHOBAIMsUIApAaH (apKIaHUII Japa)kKacMHU KypcaTyBuUM KyHuaaru
OMMJIIAp MaBXKY/I:

-BakT (aKTOpH: yHTa Kypa YKyBUM eTapjiiya KUCKa BAKT MUMJA peKalalllTUPUIraH
MaB3y Oyiinua TacaBBypra sra OynuIig, Ma3Kyp MaB3y aTpoduaa Mynoxas3a Kujia OJHIIHU
YpraHumHA TabMUHJIAILL

-T€XHUK TabMMHJIAHTAaHIUK (AKTOpU: YHTa MYBOQHK, Aapc >Kapa8HUHHU TaIIKHII
AT YKUTYBYMHUHT UIITUPOKUHM OJIAT/Aard TEXHOJIOTHsIapra Kaparanjaa 5-7 ¢gousraua
KaMauTUPUILL,

-Oaxonmam  (QaxTopu: OyHAa VYKUTYBUM OOJaNapHU MyJoxasza KapaéHUIATH
daomnuknapura, Owuin yayH Gukpiap koOunusriapura kapad 6axomaiiam.

TankukoTnap HaTwkacura Kypa, ycinyOuld WHHOBAaUUSJIAPHUHT MOXUSTIH TYpH
KyHugaru KypuHuiiapaa oynamam:

— MaremMatuk Ma3MyH Ba YHHMHI XaXMHUHU KypUIl MaHTUFUHUHT ¥3rapuiu.by
KYPUHMILJATY MHHOBALIMSIIAp MaB3yJlapHU OOIIKauyapoK Tap3/aa KaiTa rypyxJiail, “oJauHra
MHTWIYBYM TabiIuM~’, MyalsH MaB3y OVyiimua YKyB MaTepHaNIApUHUHT KEHrauTupuo
OopwiviM, MyalsH MaB3y Oyiuya  YKyB  MaTepUaJUIAPUHUHT  KUCKApTUPHO
Oopunumu,mMaremMatuka Oyiimda HamyHaBuii  macTypHUHr sHrH  OynmuM  OuiaH
TYIAUPWINALIN, SHTU MaB3YJNApHUHT KYIIHO OOpHIMIIN, MYaTU(GIMK JacTypiapUHUHT
Tynaupu0® OOpHIIMIIY, MaTeMaThka YKyB (AHUHUHT SHTWIMKIApW OujaH TYiaupuo
Oopunanurad KyuianManapaaln ¢oiinamanu® O6opuin, YKyB AacTypura MmyTyp eTKazmaras
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xojiga aipuM MaB3ynapiaH Bo3 keuum kabu BTJITC rtamabGmapu acocwmard amaniuid
Taa0upIap KyJUTaHWIAIH.

— boumanFuy MaTeMaTUK TabJIMM MYHIAPWKACUHUHT TapKUOUM KucMHra OyiaauraH
EHJAIIYBIAPHN yMYMJIAIITHUPUII Ba YHUBEpCAUIAWITHpULI. YciayOulh HWHHOBaLUsIap
MOXHUATIM TYPUHHMHI YOy KYpUHHUIIM acocaH, aMaiuil KypuHui kacO 3tagu. byHna
MaTeMaTUK TYIIYHYaHUHT YKYyBYM TOMOHHJAH KaOysl KUJIUHUIINTAa YbTHOOpP KapaTuiIalu.
MareMatuk TymyH4a TYJIUK Y3JAIITUPWITAaHAAH CYHI Ma3Kyp TYyLIyHYa HIITHUPOKUIArU
MHCOJI Ba MacajJajlap €4MIl aMaJuETH Ma3Kyp MHHOBALUSHHUHI aCOCUM KUCMMHM TaIlKHWII
KMTaau. YKUTYBUM KMYMK GNIIATH YKyBUMJIAPHHHI TacaBBYpJapura MOC TaxXJHITanad
Macajiajap TU3UMUHU UILIA0 YUKUIIK Kepak. Eunnuim tanad KMJIMHIaH MUCOJIHUHT MaTHU
MIYHIA TYy3WIMIIM KEPaKKW, YHJAa KUYMK €ENUIM YKyBUMJIapra HOTAHUII Cy3Jap €EKu
TylUlyHYanapAaH OWTTa XaM OYyJIMAcCIMTH Kepak. YKyBumiap (GaoNMsATHHHM Oaxolaln
ME30HHUa MHUCOJI Ba MacalaJlapHUHT TYFpU €YMMH KaTOpHaa YKyBUMHHUHT (PUKpJIAll Tap3H,
TaxJIUJI MUKECTApU XaM TYJIHK XHUCOOTa OJIMHUIIH JIO3UM.

— BTATC Tanmabmapura acociaHTaH TabiuM YVYA [0Mpacuiard MaTeMaThK
JacTyp/ard MaTeMaTHK TONIIMPUKIapAa TAaCBUp YCYJJIapu Ba MAaTHJIAPUHUHT Y3rapuo
O6opumy. YcinyOouil HHHOBAMSUIAp MOXUSITIM TYPUHHUHT YIIOy KYPUHUIIM YKyBUUAA Y3WUra
HUCOaTaH MIIOHY XUCCUHM IIAKIUIAHTUPULIHU acocuid Makcaa Kwinb kysau. Kuuuk énuim
YKyBUMJIapra MATeMaTHK TOMIIUPHUK Oepull JaBOMHUIA YKUTYBUM OHIVIM Tap3ja
MacaJaJlapHUHT [IApTUHU OoImKadapok Tap3fa OaéH Kwiaau. bepuwiran martemaTHK
TONIIMPUKIA Macajlla IIapTH HHUMaJaH uOopar Ba HUMaHU TOOUII  Tajnad
KUIUHAETTaHIUTHHA ~ aHUKJAIl YKYBUMHUHI y3Wra XaBoja Kwiaaud. Taxpubanu
VKATYyBUMJIap aMainuéTuia aiiHaH OWTTa MaTeMaTUK MHUCOJHUHI TYpJIM TaJKUHJapaa OaéH
KUJIMHTaH QakTiap yupaiau. dakaT MaHTUKAH (UKpIalra, MacajlajJapHUHT MOXUSTUHU
TaxJIWJI KWINILTA YPUHTaH YKyBUMWJIApTHHA YKUTYBUM MAaKCaJAUHU aHUK TOINTAHJIUTH Kaig
THIIraH. Yoy MHHOBAIMATa YXIIam yciayonap yrran acpHUHT 90-iniutapuia xaM ailpum
VKATYBYHIIAD TOMOHHJIAH KYJIJIAaHWITaH. XyCcycaH, Xap Oup mareMatuka (paHu YKUTYBUHCH
MaTeMaTUK TOMIIUPHUK Oepud, y3u HamyHa cudaruga wumniad KypcaTraH Ba MasKyp
MacajaHM EYUIIHMHI OOIIKa YCYJUIApUHU TONWIIHM YKYBUMJIAPHUHT Y3JIapura xaBoJia
KWIradH. by yCyJHHUHI TakOMWJUIAIITaH KYPUHUIUIApU Xajluradya IeJaroruk aMmaluérna
MyBaddakuaT OunaH Kyiaad KeJluHaIu.

boumanfuy MaTeMaTHK TabJIMMHUHT IIaXcra NyHaAATUPUITAHIMK MOXHITH Ba YHHUHT
OCOHMATHPHWIMIIA. Y YA Ba Kynm HuumMk (aonuaTnapiaH XocHi OyiraH Taxpuoa
KYIIWIraniura cababnu “TabIMMHUHT MOXUATHX JeraH TYIIYHUYaHWHT KayOJl KHJIMHHII
napaxkacu kuhunnamaau. BTIATC tanabmapu acocupa wunuiad YUKWAITaH —yCayOwuid
VMHHOBALMSUIAPHU aMaJIMETra KEHI KOPHUM 3TUII y4yH "TabJIUM MOXMSITH" TYHIYHYacH KEHT
MabHOJIa YKUTYBUMIIAP TOMOHU/IAH KaOyJsl KUITMHUIIH JIO3UM.

Ana mry SxTHEKAAH KenuO 4YuKuO, yciayOuil WHHOBALMSHUHT Ma3Kyp KYpUHHUIIN
MIIa0 YMKWITaH Ba TABCHS KHIMHraH.VIHHOBAIMSHMHT ymOy KYpHHHIIN «Y36EKUCTOH
Pecniybnukacu ymymuil ypra TabJiuM TUSUMUHUHT (QyHIaMEHTal HETU3MHU XOCUIT KUITYBUU
TabIUMHUHI Ma3MYH-MOXMATH T TYJIMK MOC KeIMIIM Xamaa yHaa YVYA 3amoHaBwii
TQBJIMMHUHT aCOCUA MOXMATHHU Hdofanamy Kypcatud YTWiIraHu OWJIaH aXxaMHSITIAIUD.
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[yaunraex, ycayOWii WHHOBAMSIHUHT Ma3Kyp KypuHUIIHIA VKyB ¢daHu Oyiinua
HaTWXKajgapra KyWuiral sHru tainadnap xam y3 udogacuHu TONTaH.

Ym0y nHHOBAIMAIa aCOCUM YpUH TyTaauraH (akTopiapaad oupu YKyB paHu Oyitnda
SHTWJIAHTaH TaJIa0JaApHUHT MaBXYUIMTUAUP. SIbHU, TABJIUMHUHI aHbAaHABUW ycysulapuaa
acocuil caHajmaguraH OWIMM Ba MaxopaT (akTopiapuiaH TallKapu YKYBUMHUHT “‘IyHE
WIMHN MYXUTHHUHT aCOCHHH TAIIKUJI 3TAIMTaH WIMUAN OMJIMMIIAPHUHT HETM3UHU aHTJIaIlra
OyJiraH MHTWINIIY, SSHTM OMJIMMJIApHU OJMII JIA€KaTh, MyalsH YKyB (aHura xoc Oyirax
oynran daonusaT TypiaapuHu uApok stumr’ [48,c.2] OVitmya Taxkpubacu xaM XucooOra
onuHaau.boltanFuy  MaTeMaTHK  TAabJIUMHUHT  MOXUSTHHU  ypraHumra Oyirax
EHIAIIYBIAPHUHT YHUBEpCAJIAIlyB TOMOHra ¥y3rapu0® Typumu (MmyaissH Oup anra
HUcOaTaH Xycycud EHAANIYBHHHT yMyMHH €HJAIIyBra aIaHWIIM, TYyIIyHYaJTapHUHT
Ma3MyH-MOXUSATHHHU, MAaTEeMAaTUK MacajallapHU €YHUIIHU YpraHuiira Oyiaran €HAalmryBHUHT
VHUBEpCAJUIAllyBH)  I[IAXCra  HYHaNTUPWITaHJIMK  acocura  MIuad  YUKWITaH
WHHOBAIIMSUTADHUHT HETU3MHHM TAIIKWJI 3Taau. MacajaH, MaTeMaTHMKaHUHT OOIIaHFUY
Kypciapuaa (paHHMHT MyHJapyKacH TYIIYHYaJapHU aHrjall Ba IIy acocia macajanap
eunIl Kabu kapaHiapHu ¥3 muura ojaau. @aHHUHT MOXUATHHHU (akaT HIyHAaH ubopat
ne6 Ownmm xycycuit EnpamyBaup. bonutanrud Kypceiapaa MaTemMaTHka (haHUHUHT
MYHJApWKaCUHHM ~ TYIIYHHUINTa MWYHaATHUpWITaH yMyMJallraH Ba YHUBEpCaJUIallraH
€H/IalyB 3ca UKKUTA acCOCUid Typra OVnuHanu. Yiap Kyluaaruiapaup:

-OONUIaHFUY MAaTeMATHKAHUHT acoCHUW TyIIyHUYajapura WYHAITHPWITAH YMYyMHH
YHHUBEpCcaulalirad €Hallys;

-OoNUTaHFUY MaTeMaThka (haHugard MaTHJIM MacallaJapHU €YUIlNra HYHanTUpWITaH
YMyMUI YHUBEpCAJUIAIITaH EHJANTYB.
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TABIIY VA TEXNIK FANLAR

GEOGRAFIYA DARSLARIDA AMALIY ISHLAR O’QUVCHI
FAOLLIGINI OSHIRISHNING MUHIM OMILIDIR.

Amonov Sherali Abdihalimovich
Navoiy viloyati Xatirchi tumani
44- ymumta’lim maktabining
Geografiya fani o 'qituvchisi

Annotatsiya: Ushbu maqolada geografiya darslarida amaliy ishlarni tashkil gilish
orqali darsda kutilgan natijaga erishish mumkinligi xususida so’z boradi.
Kalit so’zlar: Amaliy, geografiya, ta’lim, topshirig

Umumiy o’rta ta’lim o’quvchilar geografiya fanini o’rganar ekanlar, o’zlari hali
bilib ulgurmagan hodisalar bilan tanishadilar va ularning mohiyatini tushunib yetadilar.
Maktab geografiyasining ta’limiy vazifasi — umumiy ta’limning tarkibiy qismi bo’lgan
geografiya fani asoslarini o’quvchilar puxta egallab olishlarini ta’minlashdan,
o’quvchilarni hayotda zarur bo’lgan va bevosita tadbiq eta oladiigan zarur ko’nikma
va malakalar bilan qurollantirishdan iboratdir.

Geografiya kurslarida amaliy ishlar asosan o’quvchilarning bilim faoliyatidan
iborat bo’ladi. O’quvchilar o’qituvchi topshirig’ini bajaradi, ilgari egallangan bilimlarini
qo’llaydilar va  sistemaga soladilar. Bu usulda o’quvchilar yangi bilimlarni ham
egallaydilar.

Sinfda amaliy ishlarni uyushtirish samaradorligi ko’p jihatdan o’quvchilardagi
bilim va ko’nikmalar zaxirasiga bog’liq. Topshiriglarni aniq berish, ularni doskada va
daftarda, alohida kartochkalarda aks ettirish amaliy ishlarning samarali bo’lishini
ta’minlaydi.

Ta’lim jarayoniga amaliy ishlarni kiritish didaktik talablarga javob b yerishi

kyerak. Yangi matyerialni o’rganishda amaliy ishlar samarasi birmuncha past
bo’lishi tadqiqot va tajribalarda isbotlangan. Bilimlarni mustahkasmlash va tekshirishda
esa ularni qo’llash ko’proq foyda beradi.

Amaliy ishlarni tashkil qilish o’ziga xos bo’lib, uni faqat o’tilgan darsni
mustahkamlash chog’ida uyushtirish magsadga muvofiq. Didaktik olim I. T. Ogorodnikov
o’tilgan darsni mustahkamlashda o’quvchilar amaliy ishlarini uyushtirishning 5 ta yo’lini
ilgari suradi.

1. O’qituvchi dastur va darslik asosida butun materialni bayon qiladi, o’quvchilar esa
ularni esda saqlaydi, mustahkamlaydi.Uyda ham o’quvchilar matyerialni takrorlaydilar.

2. Dars mazmunini o’qituvchi qisqacha kirish so’zi bilan tushuntiradi, uni egallash
yo’llarini uqtiradi. O’qituvchi o’quvchilar amaliy ishlariga rahbarlik giladi.
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3. O’qituvchi faqat asosiy matyerialni bayon qiladi. O’quvchilar qolgan butun
matyerialni amaliy o’rganadilar.

4. Dars o’qituvchining yangi matyerialni bayon qilishi bilan emas, balki oldindan
tayyorlangan o’quvchilarning axborotlari bilan boshlanadi. Aynigsa, geografiya
o’qitishda bu usulni keng qo’llasa bo’ladi.

5. O’qituvchi o’quvchilar amaliy ishlariga rahbarlik qiladi, xolos. O’quvchilar
asosan bilimlarni amaliy egallaydilar. Bu usullar yordamida o’qituvchi darsda
o’quvchilar amaliy ishlarini tashkil qilishning samarali usullarini topadi, izlaydi va
magbul dars strukturasini topadi.

Yugqoridagilarni tahlil gilgan holda geografiya ta’limida o’qituvchi va o’quvchilar
faoliyatini uyg’unlashtirishga yordam b yeradigan dars strukturasini topish maqsadga
muvofiq. Shularni e’tiborga olib yangi matyerialni bayon qilishda amaliy ishlarni 3
xil usulda uyushtirish magsadga muvofig.

1.0’qituvchi yangi matyerialni bayon qiladi, o’quvchilar esa uni mashqlar orqali
amaliy egallaydi.

2.0’qituvchi yangi matyerialning bir qismini bayon qiladi, materialning qolgan
qismini o’quvchilar o’qituvchi ko’rsatmasi asosida amaliy egallaydilar.

3. O’qituvchi topshirigni qo’yadi, uni yechish yo’llarini ko’rsatadi, o’quvchilar esa uni
amaliy bajaradilar.

Amaliy ishlarni tashkil qilishning turlariga to’xtalsak, birinchi tur o’quvchilarni
umumlashgan tayyor ilmiy bilimlar bilan qurollantiradi. Ommaviy maktablar tajribalarini
kuzatish orqali shunday xulosaga kelish mumkin, o’qituvchi yangi materialni o’zi bayon
qiladi, bunda u o’quvchilardagi qisman bo’lsa ham mavjud bilimlarni e’tiborga
olmaydi. O’qituvchi materialning o’quvchilar tomonidan qanchalik o’zlashtirilganligini
bilmaydi.

Keyingi yillarda ko’pchilik metodistlar, ilg’or o’qituvchilar, o’qituvchi tomonidan
yangi matyerialni bayon qilishda o’quvchilar bilish faoliyatini faollashtirishga katta
e’tibor garatmoqdalar. Ular yangi matyerialni o’tish paytida amaliy ishlarni tashkil
gilishni taklif ~ gilmoqdalar. Bunday amaliy ishlarni uyushtirish T. M. G yerasimov, V. A.
Koronskaya, G. P. Asanova, tadqiqotlarida o’z aksini topdi. Ilg’or tajribalarni o’rganish
orgali shunday xulosaga kelish mumkinki, darsda  o’quvchilarning amaliy ishlarini
tashkil qilishi fanni yanada chuqurroq o’rganishi va o’qituvchining darsda ko’zlangan
magsadga erishishiga zamin yaratadi.

FOYDALANILGAN ADABIYOTLAR:

1. B.H. Kalonov, A. T. Hayitov, L. H. Yerdonov —O’zbekiston geografiyasini
maktabda o’rganishl. Qarshi. —Nasafl. 2004 y.
2. —Kasbiy malaka va pedogogik mahoratl Toshkent — 2009
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BIOLOGIYANI O‘QITISHDA O'QUVCHILARNING BILISH FAOLIYATINI
TASHKIL ETISH VA BOSHQARISH YO'LLARI.

Aslonova Sarvinoz Orif gizi

Navoiy viloyat Navoiy shahr

1 —umumiy o rta ta’lim maktabi

Biologiya o’qituvchisi

Annotatsiya: Biologiya darslarida o'quvchilarning bilish faoliyati yalpi o'gitishni

individual va kichik guruhlarda ishlash shakllari bilan uyg'unlashtirilganda juda yuqori

samara beradi.

Kalit so’zlar: Aqgliy hujum, didaktik o'yinlar, tagdimot, individual, rivojlantiruvchi,

ta’limiy, tarbiyaviy, organik olam, ta’lim mazmuni, metod.

Ta’lim jarayonida o‘quvchi o'gituvchining bevosita rahbarligida, ta’lim mazmuni,
metodlari, vositalari va shakllari yordamida organik olamning gonuniyatlari, hodisa va
vogealarning mohiyati, o'ziga xos xususiyatlarini o'rganadi va bilim, ko'nikma hamda
malakalarni egallaydi. Bundan ko'rinib turibdiki, o'quvchilar uchun o'quv jarayoni bilish
jarayoni, uning faoliyati esa bilish faoliyatidir. O'qituvchi ta’lim jarayonida o'quvchilarning
bilish faoliyatini tashkil etadi, boshgaradi, nazorat giladi, baholaydi va o'gitishdan ko'zda
tutilgan ta’limiy, tarbiyaviy va rivojlantiruvchi magsadlami amalga oshirish orgali
shaxsning har tomonlama rivojlanishiga zamin yaratadi. O'qituvchi uchun ta’lim jarayoni
o'quvchilarning faoliyati bilan uzviy bog'langan va mazkur jarayonni tahlil giladigan,
umumlashtirib, tegishli hollarda o'zgartirishlar kiritadigan ish jarayoni, kasbiy pedagogik
faoliyati sanaladi. Darsda o'quvchilarning bilish faoliyati va o'gituvchining pedagogik
faoliyati bir-biriga uyg'un ravishda tashkil etilgandagina o'gitishdan ko'zda tutilgan
magsadlarga erishish mumkin. O'quvchilarning bilish faoliyatini tashkil etish va boshgarish
dars strukturasining asosini tashkil etadi. Shu sababli bu masalani chuqurrog o'rganish
magsadga muvofiq. Biologiyani o'gitishda o'quvchilarning bilish faoliyatini individual
tarzda tashkil etish asosan darsdan va sinfdan tashqari ishlarda ham foydalaniladi. Masalan,
o'quvchilarning uy vazifasini bajarishida ularga tafovutlab yondashish imkoniyatlari
mavjud. O'quvchilarga muayyan mavzular bo'yicha kuzatish va tajribalar o'tkazish, ma’ruza
va referatlar va turli mavzularda o'tkaziladigan tanlovlar uchun materiallar tayyorlash shular
jumlasidandir. Ta’lim-tarbiya jarayonida darsda o'rganiladigan mavzuning mazmuni
e’tiborga olingan holda darsda o'quvchilarning kichik guruhlarda mustagqil ishlashi, o'quv
bahslar tashkil etish, agliy hujum, didaktik o'yinlar, taqdimot, 0'z-0'zini baholash, tashrif
kabilardan foydalanish, masala va mashglar yechishni yo'lga qo'yish o'gituvchining diggat
markazida bo'lmog'i lozim. O'quvchilarning bilish faoliyati kichik guruhlarda tashkil etish
quyidagi bosqichlarni oz ichiga oladi: * darsda vujudga keltirilgan muammoli vaziyatlarni
hal etish yo'llarini belgilash; ¢ o'quv topshiriglarining didaktik magsadi, bajariladigan
topshiriglar bilan tanishish; * kichik guruh a’zolari bilan hamkorlikda magsadni amalga
oshirish yo'llarini loyihalash, mustaqil ishlami tashkil etish; ¢ o'rganilayotgan obyektni awal
o'rganilgan obyektlar bilan taqqoslash; ¢ natijalarni loyihalash va uning maqsadga
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muvofigligini tekshirish; ¢ natijani tahlil gilish, tegishli hollarda unga o'zgartirishlar kiritish.
Biologiyani o'gitishda hamkorlikda o'gitish texnologiyasining barcha metodlaridan, modulli
ta’lim texnologiyasining o'quvchilarning kichik guruhlarda ishlashiga mo'ljallangan modul
dasturlaridan foydalanish shular jumlasiga kiradi. Hamkorlikda o'gitishning Kichik
guruhlarda o'qitish metodida yalpi o'qitish kichik guruhlar bilan, «arra» metodida esa,
o'quvchilami awal individual tarzda, so'ngra kichik guruhlarda o'gitish uyg'unlashtiriladi.
Biologiya darslarida o'rganilayotgan mavzuning didaktik maqgsadi, vazifalari, mazmunidan
kelib chiggan holda o'quvchilarning bilish faoliyati individual, kichik guruhlarda va yalpi
holda tashkil etish shakllaridan o'z o'rnida va samaraii foydalanish tavsiya etiladi. Shunday
qgilib, o'quvchilarning bilish faoliyatini tashkil etish va boshgarish, mazkur faoliyatni
magsadga muvofiq tashkil etish, uni loyihalash, magsadni amalga oshirish yo'llarini
belgilash, olingan natijani tahlil gilish va baholash bosgichlaridan iborat bo'ladi. Hozirgi
zamon ta’lim-tarbiya jarayonida o'z hukmronligini saqlab kelayotgan an’anaviy ta’lim,
o'quvchilami yalpi o'gitishni va o'quvchilaming bilish faoliyati passiv tinglovchi sifatida
tashkil etishni nazarda tutadi. O'qgitish ishlarini tashkil etishda o'rta saviyali o'quvchi nazarda
tutiladi, o'quvchilarning mustagqilligi e’tibordan chetda qoladi, o'quv faoliyati o'qituvchi
tomonidan boshgariladi. Shu sababli o'quvchilami o'z o'quv faoliyatining to'lagonli
subyektiga  aylantirish, pedagogik  munosabatlarni insonparvarlashtirish ~ va
demokratlashtirish, o'qitish samaradorligini orttirish maqgsadida biologiyani 0o'gitish
jarayoniga zamonaviy pedagogik texnologiyalarni qo'llash zarurati tug'ildi. Biologiyani
o'rganishda o'quvchilarning bilish faoliyatini faollashtirish uchun darsning o'quvchilarning
o'tgan mavzu yuzasidan o'zlashtirgan bilim, ko'nikma va malakalarini aniglash, ulami
tizimlashtirish, yangi mavzu yuzasidan o'zlashtirilgan bilim, ko'nikma va malakalami
nazorat qilish va baholash, shuningdek, yangi mavzuni o'rganish jarayonida lokal
texnologiyalardan foydalanish magsadga muvofig.

FOYDALANILGAN ADABIYOTLAR RO’YXATT:

1. J.0O. Tolipova, A.T. G'ofurov. Biologiya ta’limi texnologiyalari. — T.: O'gituvchi,
2002

2. Azimov va boshgalar. Biologiya. Metodik go'llanma. — T.:, Abu Ali ibn Sino
nomidagi Tibbiyot nashriyoti. 2002

3. www.ziyouz.com
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BITIRUVCHI SINFLARDA FIZIKA O‘QITISHNING O‘ZIGA XOS
XUSUSIYATLARI

Avliyoxonova Madinaxon Nabixon Qizi
Namangan viloyati Chust tumani
68-umumiy o'rta ta'lim maktabi

fizika fani mutaxasis o'gituvchisi

Annotatsiya: Ushbu magolada fizika fanidan o'quvchilar tomonidan
o'zlashtirilishi, murakkab bo'lgan mavzularni o'tishdagi o’ziga xos dasturlar asosida
go'llash texnologiyalari bayon etilgan.

Kalit so'zlar: mexanika, metodik, seminar, dialektik, ob ektiv.

Bitiruvchi ya’ni IX- va Xll-sinflarda barcha predmetlarni o‘qitishda ularga bog‘liq
bo‘lgan o‘ziga xos xususiyatlarini hisobga olish kerak. Birinchidan, 1X-sinf o‘quvchilarning
yosh xususiyatlari ga e’tibor beriladi. lkkinchidan, olamning ilmiy manzarasini
shakllantirishga tegishli umumlashtirish va unga xos bo‘lgan mazmunan hamda mantigan
yakunlashuv hisobga olinadi. Uchinchidan, bitiruvchilarning bir qismi o‘rta umumiy ta’lim
maktablarini bitirib, akademik litsey va kollejlarga, ikkinchi qismi, yo‘nalishlar bo‘yicha

kollej hamda litseyllarni bitirgan o‘quvchilar oliy ta’lim muassasalariga kirishlarida olgan
bilimlar tizimi muhim ahamiyat kasb etadi. Bitiruvchi sinflarga o‘ziga xos mazkur
xususiyatlar maktab fizika kursiga ham tegishlidir. Shu bilan birga fizika kursiga tegishli
yana ikkita o‘ziga xoslik mavjuddir. O‘rta umumiy ta’lim maktabning bitiruvchilari 6-,7-,8-
,9-sinflarda fizikaning turli bo‘limlari bilan tanishadi. Albatta, bu davrda o‘quvchilar
mexanika kursidan to‘ligroq ma’lumot oladilar. Shuningdek, o‘quvchilar bu paytda kvant
nazariyasi bilan ham tanishib, 10 soatga mo‘ljallangan “Koinot fizikasi” deb nomlanuvchi
astronomik tushunchalar bilan ham tanishib oladilar.

Fizika o‘qitishda qayd etilgan o°‘ziga xosliklar dasturda ma’lum darajada hisobga
olingan. Bunda umumlashtiruvchi mashg‘ulot va imtihon oldi takrorlash uchun maxsus vaqt
ajratilishi nazarda tutiladi. Biroq bular muammoni ma’lum darajada hal etadi, xolos.
Bitiruvchi sinfda qayd etilgan o‘ziga xosliklarni o‘quv jarayoni davomida hal etish uchun
o‘qituvchining ijodiy ishlashi talab etiladi. Bunda quyidagi metodik usullarni tavsiya etish
mumkin:

- darslik va qo‘shimcha adabiyotlar bilan mustagil ishlashni kuchaytirish hisobiga
o‘quvchilarning bilish faoliyatlarini oshirish, o‘qitishning faol —metodlarini qo‘llashi
(muammoli o‘qitish, seminar, ma’ruza, umumlashtiruvchi ma’ruzalar tashkil etish, referatlar
yozish va shu kabilar);

- o‘rganilayotgan materialni dunyoqarash yo‘nalishiga e’tiborni kuchaytirish: falsafiy
umumlashtirishlar, ilmiy bilish metodlarini namoyon qilish, olamni o‘rganishda nazariya va
tajribaning roli, ilmiy nazariyalarning to’g’rilik mezoni va shu kabilar.




SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI

- olamning tabiiy-ilmiy manzarasini shakllantirishni yakun-lash va bu manzarada
fizik bilimlarni yetakchi ekanini aniglash maqgsadida: matematika, astronomiya, kimyo
bilan bog‘lanishlarni kuchaytirish;

- fan-texnika taraqqgiyotini rivojlantirishda fizik bilimlar rolini muntazam ravishda
ko‘rsatib borish;

- o‘quv materialni umumlashtirish va chuqurlashtirish, fizikaning turli bo‘limlari
orasidagi ichki bog‘lanish hamda g‘oya va metodlari generalizatsiyalashni birinchi o‘ringa
chiqarish magsadida o‘quv materialini muntazam ravishda takrorlashni tashkil etish.

Ta’lim jarayonini (shu jumladan fizikani o‘qitishni) tashkil etish o‘qitishning aniq
ijtimoiy-tarixiy sharoitlariga ko‘p jihatdan bog‘liqdir. XX-asr oxiri XXI-asr boshlarida
ta’lim sistemasining muhim masalasi; chuqur bilimli, ilmiy dunyogarashga ega, ijtimoiy
foydali mehnatga godir va ijtimoiy faol shaxsni shakllantirishdan iborat. ljtimoiy taraqgiyot
talabi, shuningdek, har bir o‘quvchining individual taraqqiyoti amalda fizikadan ixtisoslik
tayyorlash muammosini keng darajada hal etishga undaydi. Natijada turli bilimga ega
bo‘lgan o‘quv-chilar uchun fizik ta’lim hajmi va darajasi qgat’iy holda tabaqalash-tiriladi.
Malaka, ko‘nikma va bilimlar yig‘indisini shakllantirish o‘quv qobiliyati va tarbiyaning bir-
biriga bo‘ysungan birmuncha umumiyroq vazifalari bilan belgilanadi. Taraqqiyot va tarbiya
dunyoqgarashni shakllantirishga yo‘nalgan material asosida amalga oshirishni aniq
tushunish kerak bo‘ladi. Ushbu masalaga dasturda belgilangan fizika ta’limining Xususiy
masalalariga bo‘ysunadi.

Avvalo, o‘quvchilarning fizika ta’limi mazmunini o‘zlashtira olishlari bo‘yicha
faoliyatlarini tashkil etish zarur. O‘quvchilarning psixologik rivojlanishi va o‘quv faoliyat-
larining  birligini hisobga olish, o‘z-o‘zini taraqqiy ettirish  faoliyatini, uni
takomillashtirishni, o‘quvchilarni eng yuqori taraqqiyot bosqichiga olib chiquvchi yangi
shakllari paydo bo‘lishini rejalashtirishni talab qiladi. O‘quv jarayonini tashkil etishga
bo‘lgan mazkur yondashuv faoliyat orqali taraqqiy ettirishni belgilab beradi.

Fizika o‘qituvchisining vazifasi o‘quvchilarda tabiatdagi hodisalarni dialektik tavsifi
va moddiylik mohiyati haqidagi tasavvurlarni chuqurlashtirishdan iborat. O‘quvchilar
materiya va harakatning bepoyonligi, yo‘q bo‘lmasligi va xilma-xilligi hagida xulosa qgila
olishlari va quyidagi muhim holatlarning mohiyatini ochib berish lozim. Fizik hodisalarning
ob’ektiv realligi; dunyoning moddiyligi; harakat-materiyaning asosiy xossasi ekanligi; fizik
gonunlarning ob’ektiv  tavsifdaligi tabiatni bilish mumkinligi kabilar shular jumlasiga
kiradi.

Qo‘llanilayotgan o‘qitish metodining tarbiyaviy ahamiyati ilmiy dunyoqarashni
shakllantirishga, olamning yagona manzarasi haqidagi tasavvurni rivojlantirishga qo‘shgan
hissasi bilan belgi-lanadi. Uning ahamiyati ilmiy bilimlarni o‘zlashtirishga ko‘mak-lashadi.
Bilimlarni o‘quvchilarning shaxsiy ishonchiga aylanishi-ga ham yordam beradi.
O‘quvchilarda hayotiy yo‘nalishlarni shakllanishiga ham ko‘maklashadi.
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SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI
BIRIKTIRISH DETALLARI BOLT, SHPILKA,

Muhammadiyev Elyor To’lqinovich
(TerDu, “Muhandislik grafikasi va dizayn nazariyasi “magestranti)

Anatatsiya: Ushbu Magolada biriktirish detallari bolt, shpilkaning magsad-vazifalari
haqgida fikr yuritiladi. Biriktirish detallarini shartli belgilash. GOST 1759.0-87 tomonidan
biriktirish detallarini to ‘lig shartli belgilash talabi hagida bayon etilgan.

Kalit so’zlar: Model, chizmachilik, detal, bolt, shpilka, gost.

Rezbali biriktirish detallari. Biriktirish detallariga qo‘yiladigan texnik va mexanik
talablar standartlarda belgilangan. Biriktirish detallarining mexanik xususiyatlari
chizmalarda ko‘rinishlar, qoplamalaming shartli belgilanishi, markalash kabilar orqali
belgilanadi.

Biriktirish detallarini shartli belgilash. GOST 1759.0-87 tomonidan biriktirish
detallarini to‘liq shartli belgilash talab gilinadi.

Masalan: Bolt A2ZM20x\,5-L-6gx60.5S. S.029 quyidagicha o'giladi:

A - aniglik turkumi; 2 - bajarilishi; M20 - metrik rezba diametri;

1,5 - rezbaning gadami; L - rezbaning yo‘nalishi; 6g - rezbaning joiz o'lchami; 60 -
boltning uzunligi, mm da; 58 - mustahkamlik turkumi (ragamlar orasidagi nugta
qo‘yilmaydi) yoki guruhi;

S - po‘latning tatbiqqilinishi; 02 - qoplama turining ragamli belgisi; 9-qoplamaning
galinligi, |im da (1-shakl).
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Boltlar. Bolt silindrik stanjendan iborat bo‘lib, uning bir uchi kallakli, ikkinchi uchi
rezbali bo‘ladi (2-shakl). Boltlar kallagining shakli olti girrali, kvadrat, yarim yumaloq,
konus shaklida va kallagining osti kvadratli yoki <<murtakli>> qilib ishlanadi. Boltlar dag’al
(GOST 15589-70), normal (GOST 7798-70) va yuqori (GOST 7805-70) aniqglikda
tayyorlanadi.
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amiga, bajarilishi, ko‘rinishi va tayyorlanish anigligiga garab ajratiladi (2-shakl). Yugori
aniglikdagi (A turkum) bolt sirtining tozaligi belgilari (2-shakl, a), normal aniglikdagi (B
turkum) bolt sirtining tozaligi belgilari (2-shakl, b), dag‘al aniqlikdagi (C turkum) bolt
sirtining tozaligi belgilari 2-shakl, d) ko‘rsatilgan. Boltning bajarilishiga qarab sterjenda
shplint uchun teshik (2- shakl, e) yoki boltning o‘z-o‘zidan buralib ketmasligi uchun
kallagida sim bilan bog‘lab qo‘yishga mo‘ljallangan ikkita teshik (2- shakl, f) o‘yilishi
mumkin.

Kallagining o‘lchamiga qarab boltlar normal kallakli va kichraytirilgan kallakli
bo‘ladi. Yarimyumaloq va vyashirin kallakli boltlar kallagining osti murtakli qilib
tayyorlaydi 3-shakl, a, b). Yarimyumaloq va yashirin kallakli boltlar kallagining osti
kvadratli gilib tayyorlanadi (3-shakl, d, e).
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Boltlami berilgan sterjen diametriga nisbatan taxminiy o‘lchamlarda
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chizish mumkin (4- shakl). Bolt rezbasining diametri d=20 mm berilgan bo‘lsa,
rezbaning nominal diametri, ya’ni tashqi rezbasi diametri d=20 mm, ichki rezbasining
diametri d=0,85d=17 mm, kallagining burchaklarini gamrab oluvchi aylana diametri
D=2d=40 mm kallagining kalitbop o‘lchami yasash yo‘li bilan aniglanadi yoki 1,73d
olinadi, kallagining balandligi H=0,7d=I4 mm, rezbaning uzunligi 1=2d+6=46 mm, faskasi
¢=0,15d= 3 mm, bolt kallagi burchaklarining uchlaridagi burchagi 120° 1li konusli faska
bilan kesishishidan hosil bo'lgan yoqlardagi giperbolalar o’rniga R=1,5d va R=d radiusli
aylana yoylarida chiziladi. Boltning uzunligi | (bolt kallagi H uning uzunligiga kirmaydi)
biriktiriluvchi detallarning galinliklariga bog‘liq bo‘ladi, ya’ni H1+H2 ,+1,3d olinadi.

Rir.5d) §| B
! - - - 5
Lrsajses™ )
; Lo 2ar+8) _.& S5 (w275}
5
£ ()
Z (M +1t13d) s 7T)

b)

4-Shakil

Shpilkalar (GOST22032-76... GOST22041-76). Shpilkalar silindrik sterjen bo‘lib,
uning ikkala uchiga rezba o‘yilgan bo‘ladi. Uning kalta rezbali uchi biriktiriluvchi
detallaming biriga burab Kiritiladi, ikkinchi uchiga gayka burab kiritiladi (5-shakl, a va b).
Shpilkalardan konstmktiv nuqtayi nazardan boltlami ishlatish mumkin bo’lmaydigan
joylarda foydalaniladi. Ulaming ikkala uchiga ham yirik yoki mayda gadamli metrik
rezbalar o‘yilgan bo‘lishi mumkin.

Shpilkaning burab kiritiladigan 11 gismining uzunligini uning ganday materialdan
tayyorlangan uyaga burab kiritilishiga bog‘liq. Kiritiladiganrezbali uya qattiq materialda
o‘yilgan bo'lsa, I= d va 1=1,25d, yumshoq materialga kiritiladigan bo‘lsa, I= 1,6 d va 1=2,5d
qilib tayyorlanadi.

Shpilkaning uzunligi I (shpilka uzunligi 1; kirmaydi) shpilkaga kiydirilib,

mustahkamlanadigan detaining galinligi H ga bog‘liq bo‘ladi, ya’ni I=H +13dga teng
gilib olinadi.
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T., «A.Navoiy nomidagi 0‘zbekiston Milliy kutubxonasi», 2005.
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FIZIKA FANINI O‘QITISHDA INNOVATSION
TEXNOLOGIYALARDAN FOYDALANISH

Ergasheva Mohira lIxomjon qizi
Guliston tumani 15-maktabning fizika fani o‘qituvchisi

Annotatsiya: Ushbu maqolada fizika fanini o ‘qgitishda innovatsion texnologiyalardan
foyvdalanish o ‘quvchi shaxsining shakllanishida muhim omil ekanligi, innovatsion
texnologiyalardan foydalanishning afzalliklari, o ‘gituvchi va o ‘quvchi hamkorligini tashkil
etish asoslari yuzasidan mulohazalar berilgan.

Kalit so’zlar: fizika fani, innovatsion texnologiya, zamonaviy pedogogika, interaktiv
metodlar, axborot texnologiyalari, an’anaviy ta’lim, nofaol obyekt, asosiy ishlovchi
subyekt, pedogogik hamkorlik, o ‘quvchi shaxsi.

Taraqqgiyotning bugungi bosqichi fizika fanini o‘qitishda o‘quv jarayonini sifatli
tashkil etish magsadida innovatsion texnologiyalardan foydalanishni talab etmoqda. Shu
vaqtgacha an’anaviy ta’limda o‘quvchi faqat tayyor bilimlarini yod olish yo‘li bilan
o‘qitilgan bo‘lsa, innovatsion texnologiyalar mavjud bilimlarni o‘quvchi shaxsi tomonidan
izlab, qidirib o‘ylab, mushohada yo‘li bilan mustaqil o‘rganib, tahlil va taqdim qilish,
amaliyotda qo‘llab ko‘rish va xulosalarni keltirib chiqarishni talab etadi. Bu jarayonda
o‘quvchi o‘gituvchiga nisbatan ham faollashadi, mavjud qobilyatlarini namoyish etish,
kichik jamoada o‘zini va o‘zgalarni boshqarish, amaliy harakatlarini nazorat qilish, tez va
mustaqil fikrlash imkoniyatlariga ega bo‘ladi. O‘qituvchi tomonidan o‘quvchining
mustaqgil bilim olishi, ijodkorlik, izlanuvchanlik sifatlarining shakllanishiga, o‘zini o°zi
tarbiyalashga sharoit yaratiladi. Egallangan bilimlar darsning o‘zidayoq ko‘nikma va
malakaga aylanishi jadallashadi. Ofqituvchi fagatgina boshqarish, yo‘naltirish, nazoratga
olish funksiyasini bajaradi. Ta’lim jarayonida o‘quvchi nofaol obyektdan asosiy ishlovchi,
harakatdagi subyektga aylanadi. Uzluksiz ta’lim tizimida bugungi zamonaviy fizika fanini
o‘qitishda  o‘qituvchisi nafagat, puxta bilim sohibi, malakali kasb egasi, balki, axborot
texnologiyalari bilimdoni, xususan, interaktiv metodlar targ’ibotchisi, innovatsion dars
uslublarining yaratuvchisi, dars jarayonida  zamonaviy pedogogik texnologiyalar
amaliyotchisi bo‘lishi muhim ahamiyat kasb etadi. Pedogogik texnologiya va innovatsion
bilimlar, tajriba va interaktiv metodlar o‘quvchi shaxsining har tamonlama yetakchi,
mustagil izlanuvchan, igtidorli kashfiyotchi, aniq va puxta bilim egasi, bilimlar himoyachisi
bo‘lishini ta’minlaydi.

INNOVATSIYA (inglizcha innavation) - yangilik Kiritish, yangilikdir. Innovotsion
texnologiyalar pedagogik jarayon hamda o‘qituvchi va o‘quvchi faoliyatiga yangilik,
o‘zgarishlar kiritish bo’lib, uni amalga oshirishda asosan interaktiv metodlardan samarali
foydalaniladi. Interaktiv metodlar-bu jamoa bo‘lib fikrlash, individual va guruhlarda
ishlash, ya’ni pedagogik ta’sir etish usullari bo‘lib, ta’lim mazmunining asosiy tarkibiy
qismi sanaladi. Bu metodlarnig o‘ziga xosligi shundaki, ular o‘quvchi shaxsini
rivojlantiribgina golmay, pedagogik faoliyatni qulaylashtirib, dars jarayonini gizigarli
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mashg‘ulotlarga boyitadi, bilim olish sifatini kafolatlaydi, o‘quvchi va o‘qituvchi o‘rtasida
faol 1jobiy hamkorlikni yuzaga chiqaradi. Bunday pedogogik hamkorlik jarayoni o‘ziga xos
xususiyatlarga ega bo‘lib, ular o‘quvchi shaxsida quyidagilarni ta’minlaydi:

- O‘quvchini o‘quv jarayoniga tabiiy va uzluksiz qiziqtirish;

- O‘quvchilarda dars jarayoniga bo‘lgan qiziqishning keskin ortishi, befarqlik,
loqaydlik, e’tiborsizlikning bartaraf etilishi;

- O‘qituvchi shaxsiga faol ishlovchi, yangilik yaratuvchi, bunyodkor shaxs sifatida
garash;

- Tagdim etilgan bilimlarni tahlil gilish, izlanuvchanlik, kashfiyotchilik, ijodkorlik,
xulosalash prinsiplari asosida qo‘lga kiritish va uni amaliyotda qo‘llay olish imkoniyatiga
erishish;

-O‘quvchi shaxsida qat’iy o‘rnatilgan qoidalarga zo‘rma-zo‘raki itoat etish emas, 0‘z
xohish-istaklari bilan tanib va ixtiyoriy tanlash motivlarini shakllantirish;

-Pedogog va o‘quvchining uzluksiz hamkorlikdagi faoliyatini tashkillashtirish.

Ta’limda  innovatsion  texnologiyalar ~ masalalari, muammolarini
o‘rganayotgan o‘qituvchilar, ilmiy-tadgigodchilar, amaliyotchilarning fikricha, innovatsion
texnologiya nafaqat axborot texnologiyasi bilan bog‘liq, balki, o‘qitish jarayonida
qo‘llanishi zarur bo‘lgan vositalarning barcha tur va uslublarini gamrab oladi. Ta’limda
innovatsion texnologiyaning eng asosiy vazifasi o‘qituvchi va o‘quvchining belgilangan
magsaddan kafolatlangan natijaga erishishlariga sharoit yaratishdir. Har bir dars, mavzu,
o‘quv predmeti o‘ziga xos texnologiyani talab etadi. U o‘quvchining ehtiyoji va
imkoniyatidan kelib chigqan holda aniq bir magsadga yo‘naltiriladi. O‘qituvchi o‘z oldiga
qo‘yilgan  magsadning amalga oshishi va kafolatlangan natijaga erishish,
tanlangan mazmun, metod, shakl, vositaga, ya’ni texnologiyaga ham bog’liq bo‘ladi.

O‘qituvchi va o‘quvchi magsaddan natijaga qarab borishlarida qanday texnologiyadan
foydalanishlari ixtiyoriy bo‘lib, bunda har ikkala tomonning ma’nfaati ko‘zlanadi. Bunda
o‘quvchining bilim saviyasi, guruh xarakteri, mavjud imkoniyat va sharoitlar hisobga
olinadi. Shuningdek o‘qitish jarayonini oldindan loyihalashtirish, bu jarayonda o‘qituvchi
o‘quv predmetining o‘ziga xos jihatlarini, mavjud muhit va sharoitni, eng asosiysi,
o‘quvchining imkoniyat va ehtiyojini, hamkorlikdagi faoliyatini tashkil eta olishi o‘ta
muhimdir. Ta’limda innovatsion texnologiyalarni qo‘llash, ulardan to‘g’ri, maqgsadli va
unumli foydalanish kelajagimiz bunyodkorlari bo‘lgan yosh avlodning mukammal bilim
sohibi, tadbirkor, intiluvchan, ijodkor, kashfiyotchi, zamonaviy dunyoqarash egasi, jamiyat
bilan hamnafas, axborot texnologiyalari bilimdoni etib shakkanishida yetakchi omil
hisoblanadi.

FOYDALANILGAN ADABIYOTLAR RO’YXATI:
1.H. Shokirova, Ta’limda innovatsion texnologiyalarning o‘rni.-T.:2013
2. H.T.Omonov, M.B.Xattabov. Pedogogik texnologiyalar va pedogogik mahorat.-T.:
2016
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KASALLIK DIAGNOSTIKASI UCHUN INFORMATIV BELGILAR
MAJMUASINI ANIQLASHDA CNNNING O’RNI

N.S. Iskandarova,

N.S. Jabborova

TATU Axborot tizimlari va dasturiy
ta’'minot kafedrasi assistenti

TATU Axborot tizimlari va dasturiy
ta’minot kafedrasi magistranti

Mavjud kasallik hamda uni aniglash uchun berilgan informative belgilarni
hisoblashda, bugungi kunda CNN algoritmidan foydalanish butun dunyo olimlarining
asosiy neyron tarmog’i hisolanadi, quyida berilgan magqgolada ham o’pka saratonini
aniqlashda CNN tarmog’i algoritmidan foydalanilgani yoritilib berilgan.

Kalit so’zlar: Tasniflash, Konvolyutsion neyron tarmoglari, aniglash, lokalizatsiya,
segmentatsiya

Kirish: O’pka saratoni kasalliklari odamlar hayotida juda jiddiy sog'liq muammolari
hisoblanadi. Ushbu kasalliklarga surunkali obstruktiv o'pka kasalligi, pnevmoniya, astma,
sil va o'pka kasalliklari kiradi. O’pka saratoni kasalliklarini o'z vaqtida tashxislash juda
muhimdir. Buning uchun ko'plab usullar ishlab chigilgan. Ushbu magolada an'anaviy va
chuqur o'rganish yondashuvlari yordamida O’pka saratoni rentgenografiyasida O’pka
saratoni patologiyasini tasniflashning maqgsadga muvofigligini namoyish etamiz. O’pka
saratoni kasalliklarini tashxislash uchun konvulsion asab tizimlari (CNN) foydalanish
magsadga muvofiq deb ko’rsatilgan. CNN arxitekturasi va uning dizayn tamoyili tagdim
etilgan. Tagqoslash maqgsadida, O’pka saratoni kasalliklarini tashxislash uchun, kuzatuv
ostida o'rganiladigan backpropagation neyron tarmoglari (BPNN), nazoratsiz o'rganiladigan
ragobatdosh neyron tarmoglari (CpNN) qurilgan. Barcha ko'rib chigilgan CNN, BPNN va
CpNN tarmoglari bir xil O’pka saratoni rentgen ma'lumotlar bazasida o'qitiladi va sinovdan
o'tkaziladi.

Ushbu magola CNN-ning tibbiy tasvirdagi dasturini to'liq ko'rib igishga garatilgan.
Asosiy magsad tibbiy tasviriy tadgiqotchilarni CNN-dan keng foydalanishga undashdir.
Tibbiy tasvirlarni tushunishning asosiy vazifalari, ya'ni ularning tasnifi, segmentatsiya,
lokalizatsiya va aniglash joriy etildi. Tibbiy tasvirlarni tushunish uchun CNN-ni qgo'llash
miya, ko'krak, o'pka va boshga organlarning kasalliklari tangidiy va har tomonlama
o'rganilgan..

Ragobatdosh neyronlar tarmog'i (CNN) - bu ikki gatlamdan iborat va mashg'ulotlar
uchun nazoratsiz o'rganish algoritmidan foydalanadigan oddiy neyron tarmog. Tarmogning
kirish xususiyatlari - bu xususiyatlar, va chigishlari - bu sinflar. Kirish gatlami chigish
gatlamiga to'liq ulangan. Kirish va chigish gatlamlari orasidagi har bir ulanish og'irlik
koeffitsientlari bilan tavsiflanadi. Har bir davrda, kirish funktsiyalari tarmoq Kiritishiga
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tatbiq etilganda, chigish gatlamidagi neyronlar o'zaro raqobatlashadi. Ragobatdosh neyron
tarmog (1-rasm) asosan Hebbian o'rganish goidasiga tayanadi. Farq quyidagicha:
ragobatbardosh o'gitishda faol neyronlar faollashishi uchun o'zaro ragqobatlashishi kerak va
istalgan vaqtda bir nechta neyron faollashtirilishi yoki otilishi mumkin bo'lgan Hebbian
o'rganish bilan taggoslaganda istalgan vaqtda fagat bitta neyron faollashadi.

e Chiqish neyronlari

1-rasm. Raqobatdosh neyron tarmoq

Ushbu tarmoglar "hamma g'olib chigadi" strategiyasidan foydalanadi, bu erda fagat
g'olib neyronga ulangan og'irliklar ma'lum bir davrda yangilanadi, boshga vaznlar esa
yangilanmaydi. Tibbiy tasvir ichki organlarning vizualizatsiyasi uchun ularning anatomiyasi
yoki faoliyatidagi anormalliklarni aniglash uchun zarurdir. Tibbiy tasvirni suratga olish
moslamalari, masalan rentgen, KT, MRI, PET va ultratovush skanerlari kabi ichki
organlarning anatomiyasi yoki faoliyati va ularni tasvir yoki video sifatida tagdim etish.
Rasmlar va videolar majburiy bo'lishi kerakanomaliyalarni aniq aniglash uchun yoki
funktsional anormalliklarning diagnostikasi. Agar g'ayritabiiylik bo'lsa aniglanadi, keyin
uning joylashuvi, o'lchami va shakli anig bo'lishi kerak aniglandi. Ushbu vazifalarni
an'anaviy ravishda shifokorlar o'zlarining hukmlari va tajribalariga asoslangan holda
o'gitilgan. Sog'ligni saglashning aqlli tizimlari ushbu vazifalarni bajarishga garatilgan aqlli
tibbiy tasvirni tushunish yordamida kasalliklarni aniglaydi. Tibbiy tasvirni tasniflash,
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segmentatsiya, aniglash va lokalizatsiya qilish tibbiy tasvirni tushunishda muhim
vazifalardir.

Segmentatsiya: Tibbiy tasvir segmentatsiyasi tasvirni tushunishda yordam beradi,
xususiyatlarni ajratib olish va tanib olish, shikastlanishlar yoki boshga normalliklarni
miqdoriy baholash. Bu patologiyalarni tahlil qilish uchun ma'lumot va keyinchalik
diagnostika va davolashni rejalashtirishda yordam beradi. Segmentatsiya magsadi - bu
tasvirni mintagalarga ajratish kuchli korrelyatsiyalar. I Segmentatsiya ajratishni 0'z ichiga
oladi R, R1,..., RS mintagalarining fnite to'plamiga ifodalangan

| = Ui, R, RiN R;# O va i#]

Lokalizatsiya: Tibbiy tasvirni lokalizatsiya gilish Rasmlarda patologiyani avtomatik
lokalizatsiya qilish juda to'g'ri avtomatik sotib olishni rejalashtirish tomon muhim gadam va
post tasvirni tahlil qilish vazifalari, masalan, segmentatsiya va funktsional tahlil.
Mahalliylashtirish ob'ektni bashorat gilishni 0'z ichiga oladi tasvir atrofida, ob'ekt atrofida
chegara qutisini chizish va ob'ektni markalash.

f(|):(C, Ix’ Iy’ Iw, Ih)-

Xulosa

CNN - tibbiy tasvirni tushunish muammolarini hal gilishning ommabop uslubi,
Xususiyati juda yugori xususiyatlarga ega bo’lib o'rganish past, o'rta va yuqori darajadagi
tibbiy tasvirning diskriminant xususiyatlarini aniglaydi. CNNdan tibbiy qiyofani
tushunishda ko'plab giyinchiliklarni yengish uchun foydalaniladi.

FOYDALANILGAN ADABIYOTLAR:

1. Abadi M, Agarwal A, Barham P (2016) Tensorfow: large-scale machine learning on
heterogeneous distributed systems. CoRR Arxiv: 1603.04467

2. Akkus Z, Galimzianova A, Hoogi A, Rubin DL, Erickson BJ (2017) Deep learning
for brain MRI segmentation: state of the art and future directions. J Digit Imaging
30(4):449-459

3. Al-Rfou R, Alain G, Almahairi A, Angermueller C, Bahdanau D, Ballas N, Bengio
Y (2016) Theano: a python framework for fastcomputation of mathematical expressions

4. Deep Convolutional Neural Networks for Chest Diseases Detection ->Mohammad
Khaleel Sallam Ma'‘aitah: rt.ude.uen@hatiaam.dammahom

5. Convolutional neural networks in medical image understanding: asurvey
—->D. R. Sarvamangalal - Raghavendra V. Kulkarni2
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KIMYO FANINING O‘QITILISHI VA UNING MUAMMOLARI

Mehmonova Zarina Imomovna
Buxoro viloyati xalq ta’limi boshqarmasining
metodik xizmat bo’limi tabiiy fanlar metodisti

XX asr boshlarida amerikalik faylasuf, psixolog va pedagog Djon Dyui, Gerbart
didaktik tizimiga garama-qarshi bo‘lgan o‘zining didaktik tizimini taklif qildi va uni
Chikago maktablaridan birida muvaffaqiyatli sinab ko‘rdi. Dyui darsda o‘qituvchi emas
o‘quvchi faol bo‘lmog‘i lozim deb chiqdi. Darsda beriladigan bilimlar talabalar ehtiyojiga
mos va ularning xoxishidan kelib chiggan bo‘lishi kerak deb hisoblagan. U kitobdagi
bilimlarni quruq yod olish hech narsaga olib bormaydi, aksincha, o‘quvchilarni o‘qishdan
sovutib, tafakkurini zanglatadi deb ta’kidlagan. Dyuining ta’lim tarbiyaga qo‘shgan asosiy
hissasi — bu “aql yuritishning to‘liq jarayoni”dir.

Odatdagi an’anaviy o‘qitish, avtoritar texnologiyaga taalluglidir. unda, avvalo
Ya.A.Komenskiy tomonidan ifoda etilgan, didaktika tamoyillariga asoslangan o°‘qitishning
«sinf-dars» tizimida tashkil etish nazarda tutiladi. Hanuzgacha dunyoda eng ko‘p tarqalgan
o‘qitishning «sinf-dars» tizimi hisoblanadi. Pedagogik texnologiyaning o‘quv jarayoniga
olib kirish zarurligini MDHga kiruvchi  mamlakatlar ichida birinchilar gatorida har
tomonlama ilmiy asoslab bergan rossiyalik olim V.P. Bespalkoning fikricha, «PT — bu
o‘qituvchi mahoratiga bog‘liq bo‘lmagan holda pedagogik muvafaqqiyatni kafolatlay
oladigan o‘quvchi shaxsini shakllantirish jarayonining loyihasidir».

Hozirgi paytda O‘zbekistonda ta’lim jarayoniga quyidagi talablar qo‘yilmoqda:

-sifat, ya’ni ta’limning belgilangan darajasini egallash;

-ommaviy, ya’ni ta’limning belgilangan darajasini bir vaqtning o‘zida ko‘p sonli
o‘quvchilar egallashlari lozim;

-samaradorlik, ya’ni ta’limga sarf qilingan xarajatlar, albatta maksimal samara berishi
lozim.

Buning uchun avvalo innovatsion ta’lim texnologiyalari to’g’ri loyihalashtirilishi va
samarali qo’llanilishi lozimdir.

Bugungi kunda maktabda kimyoni o’qitish uzluksiz ta’lim tizimi , xususan o’rta
ta’limi oldiga qo’ygan umumiy maqsadlarni amalga oshirishga yo’naltiriladi. Maktabda
o’qitiladigan kimyo fani o’quvchilarni o’quv fani asoslari bilan bog’liq bo’lgan umumiy
gonuniyatlar, nazariyalar, kimyoviy tushunchalar va atamalar bilan tanishtirish barobarida
o’quvchi shaxsining barkamolligini ta’minlashga muayyan hissa qo’shadi va kurs mazmuni
bilan bog’liq holda o’quv-tarbiyaviy jarayonlarni zamo talablariga mos holda
tashkillashtirish va boshqarish imkonini beradi. Respublikamiz mustaqillikka erishganidan
so’ng ta’lim sohasida ulkan islohotlar amalga oshirib kelinmoqda.

Xususan, bugungi kunda amaliyotga joriy etilgan “Ta’lim to’g’risida” gi Qonun,
“Kadrlar tayyorlash milliy daturi” ,Vazirlar Mahkamasining 2017-yil 6-apreldagi 187-sonli
qarorlari,uzluksiz ta’im tizimida tashkil etiladigan ta’lim-tarbiya jarayonining
samaradorligini orttirish maqgsadida keng ko’lamli izlanishlar olib borishni taqazo
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etadi.Shunga ko’ra o’quvchilar bilimini,darsning samaradorligini oshirishda, fanni
o’qitishdagi mavjud muammolarni aniqlash va ularni bartaraf etish pedagoglar oldidagi
asosiy masalalardan biri hisoblanadi.Mavjud muammolarni aniqglash,yo’l qo’yilgan
kamchiliklarni aniglash,ularni bartaraf etishga shart-sharoit yaratadi,fanning rivojlanishiga
xizmat qiladi. Kimyo fanini o’qitishda pedagoglar duch keladigan asosity muammolar
quyidagilar:

1.0’quvchilarning kimyo faniga bo’lgan qiziqishining sustligi va fanni
o’zlashtirishdagi muammolar;

2.0’quvchi sonining ko’pligi va baholashdagi muammolar;

3.Uyga vazifa daftarlarining yo’qligi, darsliklardagi muammolar;

4.Kimyoviy asbob va reaktivlarning yetishmasligi;

5.Yosh o’qituvchilar tajribasining yetishmasligi;

6.Sanoat korxonalari va maktablar o’rtasidagi hamkorlikning yo’lga qo’yilmaganligi;

7.Kimyo fani dars soatlarining kamligi;

8.Kimyo fanidan uslubiy tavsiyalarning yetishmasligi.

Sir emaski, ko’pgina maktablarimizda kimyo fanidan laboratoriya mashg’ulotlarini
olib borish uchun reaktiv va asboblar yetarli emas.Vaholanki, o’quvchini kimyo faniga
bo’lgan qiziqishini orttirish hamda nazariy olgan bilimlarini amalda mustahkamlash, mavzu
haqida to’liq tasavvurga ega bo’lishida amaliy, laboratoriya mashg’ulotlarining ahamiyati
katta.

Ma’lumki, kimyo fani murakkab fanlardan biridir. Kimyo fanidan masala ishlamoqchi
bo’lgan o’quvchi avvalo nazariyani, ya’ni moddalarning kimyoviy nomlanishini,
formulasini, reaksiya tenlamalarni to’g’ri yozish, koeffisiyentlar tanlash, matematik
amallarni bajarish va mavzuga mos formulalarni yod olgan bo’lishi kerak. Ammo kimyo
faniga dars soatlarining 2 soat ajratilishi fanni puxta egallash uchun juda ham kamlik giladi,
shu sababdan darslarni haftada 3 soatga ko’paytirish o’quvchilarning kimyo fanidan puxta
bilim olishiga, O’zbekistonda tibbiyot sohasi, kimyo, farmasevtika sanoatining yuksak
darajada rivojlanishiga xizmat giladi.

Xulosa qilib aytganda. Kimyo ta’limining didaktik magsadlari va o’rganiladigan
mavzuning mazmuniga muvofig axborot texnologiyalaridan foydalanish ta’lim
samaradorligini oshirishga zamin tayyorlaydi.
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BRUTSELLOZ KASALLIGI TAVSIFI
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Annotatsiya: Mazkur magolada brutselloz yugumli kasalligining kelib chigish
omillari, hayvonlar va odamlarda yuqish yo’llari va wushbu kasallik bilan kurashish
choralari xususida so’z boradi.

Kalit so’zlar: brutselloz, kasallik, yugqumli, hayvon, mikroorganizmlar, odam

Brutselloz kasalligi mamlakatimizda chorvachilik nugtai nazaridan muhim zoonoz
kasalliklardan biridir. Bu inson sog'ligiga, shuningdek, mamlakat igtisodiyoti nugtai
nazaridan ham jiddiy yo'gotishlarni keltirib chigaradi, masalan, buzoglash, sut sog'ib
olishning pasayishi, naslchilik giymatining yo'qolishi, bepushtlik kabilar. Bu muhim
ahamiyatga ega bo'lgan kasallikdir.

Bu yuqumli, yuqumli kasallik bo'lib, brusella guruhi bakteriyalaridan kelib chigadi. Bu
goramol, qo'y, echki va cho'chga kabi uy hayvonlarida nasini keltirib chigaradigan va
hayvonlardan odamlarga yugadigan (zoonoz) igtisodiy zarar etkazuvchi va sog'ligni saglash
kasalligi.

Brusella guruhidagi  mikroorganizmlar, odatda, uy hayvonidan tashqgari
ko'paymaydi. Shu bilan birga, atrof-muhitning harorati, namligi va kislotalik giymatlariga
garab, ular hayotiyligini turli davrlarda saglab turadilar. Brusellamikroorganizmlari
to'g'ridan-to'g'ri quyosh nurlari, dezinfektsiyalovchi vositalar, pasterizatsiya va qurug
sharoitlarga sezgir. Ular quyosh nurlari ostida 1-12 soat ichida, 60 oSda 10 dagigada, 1000C
dao'lishadi. Ular musluk suvida 4-80C da bir necha oy, 0oC da 2,5 yil, muzlatilgan
to'gimalarda bir necha yil, nam tuproqda 60 kun va 200C da 40% namlikda 144 kun
yashashi mumkin. U siydikda 30 kun, chigindagixomilada kamida 75 kun va bachadon
bo'shatilishida 200 kundan ortiq yashashi mumkin. U 4,5-6 soat ichida 56-610S haroratda
yugtirilgan najas moddasi bilan idish axlatida yo'q gilinadi. Xom sutdan tayyorlangan tuzsiz
gaymoq yog'i uchun muzlatgichda 142 kun, 10% tuzli tuzlangan pishlogq uchun 45 kun va
17% tuz uchun 1 oy tirik qoladi.

Brutsellyoz yugumli hayvonlarga, odatda yugtirgan hayvonlar bilan bevosita alogada
yoki yugtirgan hayvonlar ogimlari yugtirgan muhitdan yugadi. Chigib ketgan zotlar, zardob
membranalari va suyugliklar, yuqgtirgan yoki naslga olingan hayvondan gindan ajralish juda
ko'p sonli yuqumli Brucellamikroorganizmlarini o'z ichiga oladi. Hayvonlar ushbu
materiallarni yalab yoki brusella bilan ifloslangan suv va ovqatni iste'mol qilish orgali
yugtiriladi. Sut, siydik, najas va go'shma suyugliklar ham bakteriyalar manbai hisoblanadi.

Brutsellyoz organizmga ovqgat hazm qilish yoki teri va shilliq gavatidan kiradigan
mikroorganizmlar limfa kanallari orgali eng yaqin limfa tuguniga etib boradi va u erda
ko'payadi. Keyin ular gon orgali butun vujudga targaladi, ammo bu omil barcha organlarda
joylashgan degani emas. Bakteremiya deb ataladigan ushbu vagtinchalik davrdan so'ng,
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omillar, aynigsa, homilador bachadon, ko'krak, moyaklar, limfoid to'gimalar va organlarda
(masalan, limfa tugunlari, jigar va taloq) va kamrogbo'g'imlarda, tendon nigobi ostida va
burslarda joylashadi. Kasallikning keyingi bosqgichlarida Brucellamikroorganizmlari
butunlay yo'q bo'lib ketadi yoki ko'p hollarda bo'lgani kabi yugori ko'krak va jinsiy limfa
tugunlarida yashirin goladi.

Brutsellyozni yuqtirilgan hayvonlarni tashqi ko'rinishidan aniglashning samarali usuli
yo'q. Kasallikning  tashxisini  fagat laboratoriya  tekshiruvlari  bilan  aniglash
mumkin. Laboratoriya diagnostikasi - bu mikroorganizmni o'zi aniglash yoki qon zardobida
va sutda unga garshi antikorlarni aniglash orgali. Shu magsadda Laboratoriyaga qarshi
antitellarni aniglash uchun chigindilar, balog'atga etmagan bolalar membranalari, gin
tamponlari, sut namunalari, gon zardobi va sut namunalari ishlatiladi.

Brutsellyoz odamlarga Brusella mikroorganizmlari odamlarga turli yo'llar bilan
yugadi. Yuqtirishning eng keng targalgan usuli bu mikroorganizmlar bilan ifloslangan xom
sut va sut mahsulotlarini (pishlog, gaymogq, sariyog ', muzgaymoq va boshgalarni) iste'mol
gilishdir. Mamlakatimizda go'y va echki sutidan tayyorlangan pishloglar umuman isitish
jarayonisiz tayyorlanadi va odamlar uchun xavf tug'diradi. U yugtirgan hayvonlar,
hayvonlar jasadlari, chigindilarning nasllari va jinsiy a'zolardan ajralishi, chigindilarni
chigaradigan hayvonlarning siydigi va najaslari bilan bevosita aloga qgilish orgali yuqgishi
mumkin.Odamlarda brusellyoz kasalligini oldini olish uchun pasturatsiz yoki gaynatilmagan
sut va bunday sutdan tayyorlangan pishlog, gaymoq va muzgaymoq kabi sut mahsulotlari
iste'mol gilinmasligi kerak.

Hayvonlar selektsionerlari naslli hayvonlarning barcha chigindilarini va bu chigindilar
bilan aloga qiladigan ozuga va axlatlarni qo'llariga tekkizmasdan, yo'q qilishlari
kerak. Chigindilar  atrof-muhitga, aynigsa mushuk va itlarga tashlanmasligi
kerak. Dezinfektsiya mollar va omborlarda amalga oshirilishi kerak. Chigindilarni
ko'rganda, bu hagda darhol veterinariya shifokoriga xabar berish va kasallik aniglangandan
so'ng hayvonlarga emlash kerak. Bundan tashqari, profilaktika sifatida yosh hayvonlarni
emlashga ehtiyot bo'lish kerak. Chunki odamlarda brutsellyozning oldini olish
hayvonlardagi kasallikni nazorat gilish va yo'q qgilishga bog'lig.
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Annotation: The dispersion of the size of the batch of machined parts to a greater
extent occurs under the influence of systematic components of processing errors. Therefore,
when the machines operate in the automatic setting mode, the processing accuracy is
significantly increased, therefore, the quality of the joints increases, the durability and
economy of the machines increase.

Key words: automatic adjustment system (AAS), automatic control system (ACS).

. INTRODUCTION.

Automatic readjustment systems created on the basis of studying and analyzing a
specific technological process of processing completely exclude or significantly reduce the
influence of thermal and force deformations of the technological system, dimensional wear
of the cutting tool and the initial error in setting up the machine the degree of increasing the
accuracy of processing in the automatic adjusting mode depends on its parameters and
stability technological process. The parameters for adjustments are selected depending on
the required accuracy of the size of the part, materials of the workpiece and cutting tool, as
well as the quality of manufacture and refinement of the latter, cutting conditions and
temperature conditions of the machine, cutter path length, etc.

1. MAIN PART.

Since automatic adjustment systems imply automatic control of the dimensions of the
machined parts, the objectivity of measurements will increase, rejects and worker fatigue
will decrease. In addition, the use for fitters allows the use of less expensive tools and
simpler methods of setting up machines, since for fitters they automatically make
adjustments to the level of setting up the machine.

The field of dispersion of the sizes of parts processed on multi-spindle and multi-tool
machines increases even more, since the geometric errors in the location of the spindles in
the drum of the machine, inaccuracies in the positioning and fixing of the working bodies
introduce additional errors. Therefore, the greatest effect from the use of auto-adjusting
machines is provided by multi-spindle machines, if the adjusting system provides for the
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compensation of geometric errors of the spindles. For example, the total dispersion of the
sizes of a batch of 480 parts, with a diameter of 15 mm and a length of 20 mm, was 0.11
mm, while the dispersion of the sizes of parts processed on one spindle does not exceed 0.06
mm. This indicates that about 50% of the dimensional dispersion is due to geometric errors
in the spindles. It becomes obvious that the economic effect of using sub-adjusters on multi-
spindle machines, if we take into account their massive use in production.

The use of the automatic readjustment system increases the productivity of the
machine operator, since the control of the dimensions of the machined parts is carried out
automatically, the time of the initial and subsequent ones, after replacement and adjustments
of the cutter, will be reduced, since high tuning accuracy is not required, the need for
periodic manual readjustment of the tool is eliminated as it wears out, during the shift.

In addition to direct effects, which are manifested in an increase in the accuracy and
productivity of processing, the use of auto-fixers also provides indirect economic benefits;
this is a reduction in processing time on subsequent grinding operations, since real
allowances are reduced due to an increase in the accuracy of processing parts in turning
operations, a decrease in the cost of repair and restoration work of machines to maintain
their high accuracy. Repair of sub-adjusters is more convenient due to their greater mobility
as compared to machine tools.

However, the use of sub-adjusters somewhat increases the random components of
processing errors. This is due to the fact that tool holders with readjustment are inferior in
rigidity to standard tool holders of machines without readjustment devices. This
disadvantage especially strongly affects such technological processes in which the wear of
the cutting tool and temperature deformations of the technological system of the machine
are insignificant and the main share of errors is formed by random components, for
example, for fine boring and diamond turning on one spindle machine.

On multi-spindle machines, as studies have shown, the main part of the errors in
processing a batch of parts is the dimensional wear of the cutting tool, geometric errors in
the location of the spindles and the initial adjustment error. Therefore, the creation and use
of automatic adapters on metal-cutting machines, in particular on multi-spindle machines, is
the main method of increasing accuracy.

Literature: by compensating for systematic components. This is confirmed by the
research of many scientists. The experience of operating various machines with an
automatic adjustment system revealed the following possibilities:

1. To increase the processing accuracy by reducing the influence of the geometric
errors of the spindles in the drum from 2 to 5 or more times both in size and shape,
stabilizing the quality;

2. To improve the quality of the surface layer of the processed parts (reduction of
burn-throughs, obtaining the required voltage sign, etc.);

3. To increase processing productivity from 30 to 200%;

4. To increase the dimensional durability of cutting tools from 30 to 200%;
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5. To reduce breakdowns of cutting tools and equipment, and thereby increase the
safety of work and expand the area of multi-station service and, therefore, increase labor
productivity;

6. Reduce the cost of tools and equipment;

7. Increase the productivity of processing parts in subsequent operations;

8. Reduce production space and by reducing the required number of machines;

9. Automate the changeover from processing one type of part size to another;

10. Use high-performance equipment in small-scale production;

11. Optimize the technological process of processing and thereby improve the
technique - economic indicators;

12. To simplify, and therefore, to reduce the cost of development of programs and
reduce development time for machine tools with programmed control and multi-operation
machines.

Conclusion. This brief review shows that the use of an automatic control system
(ACS) for processing accuracy on various machines, especially on multi-spindle lathes,
increases the economic efficiency of the operation of such machines. The use of an
automatic adjustment system (AAS) on multi-spindle lathes increases their technological
capabilities, but introduces complexity into their structure, increases the cost and reduces
reliability. In contrast to single-spindle machines on multi-spindle machines, AAS has
additional elements that make it possible to compensate not only the traditional components
of the errors, but also the geometric errors of the spindles in the machine drum. For machine
tools with numerical control, SAP is used in cases where the value of the adjustment pulse
is less than one pulse of the cross feed [4, 5].
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l. INTRODUCTION.

Improving the quality of equipment at the design and manufacturing stages is achieved
by improving methods for calculating structures, using modern materials, advanced
processing technology and assembling parts and assemblies. As a result of these measures,
proper indicators of rigidity of machines and their working bodies, vibration resistance and
accuracy of the relative position of the executive surfaces are provided. During the
operation of the equipment, these indicators are maintained within predetermined limits by a
scientifically based system of prevention, maintenance and repair [1].

Automation of loading and unloading operations, control and measuring and
transport operations on machine tools, the introduction of automated and robotic lines
radically increases productivity and processing accuracy. However, the above methods of
increasing the accuracy cannot exclude the influence on the size of the workpieces of such
factors as wear of the cutting tool, temperature, elastic and contact deformations of the
technological system of the machine.

1. MAIN PART.

In this regard, the control of machining accuracy through the use of active control
devices, control of elastic displacements of the machine-part technological system and an
automatic adjustment system are widely used on machine tools.

Let's briefly consider the possibilities and scope of each of these control methods.
With precision control with active control devices, the size of the workpiece is continuously
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monitored by the measuring device. When the machining size reaches a certain
predetermined value, the active control device automatically changes the cutting modes, and
when the size reaches a predetermined nominal value, a command is given to stop the
machine. Active control devices are widely used in grinding and honing machines, where
intensive wear of the cutting tool occurs and increased processing accuracy is required.
However, when using active control devices, dimensions are measured directly in the
cutting zone, where the accuracy of the readings of the device is influenced by heat
generation during cutting, vibration, chips and cutting fluid [2].

Elastic displacement control (adaptive machine tool control system) allows changing
cutting conditions during machining depending on the preselected accuracy criterion. With
an adaptive control system, the elastic displacements of the technological system of the
machine remain constant due to dimensional adjustment or automatic change in the cutting
speed, feed rate, and the geometry of the cutting tool. The adaptive control system allows
achieving not only an increase in dimensional accuracy, but also high productivity, since the
machining is carried out at optimal cutting conditions. This method of precision control is
used on turning and milling machines, and requires final grinding, since due to the
inconstancy of cutting conditions, the surface roughness of the parts is not the same.

The use of automatic adjustment systems significantly increases the processing
accuracy, since the control of the dimensions of the parts is carried out outside the cutting
zone on special measuring devices, where the measurement accuracy does not depend on
those factors that affect the active control. Automatic adjustment systems, based on the
results of measuring the parts, periodically correct the position of the cutting tool relative to
the workpiece. In this case, the systematic components of machining errors associated with
dimensional wear of the tool, the effect of temperature deformations, are compensated. The
disadvantage of the automatic readjustment system is that the measuring process lags behind
the machining process, since it takes a certain amount of time to move the machined part to
the measuring position. Automatic adjustment systems are used on turning, milling, boring
and other machines.

Determination of the optimal parameters of the automatic adjustment system is one
of the main design stages and this task, based on specific technological processes, is solved
either analytically or by computer simulation. The analytical method is based on the
analysis and establishment of a mathematical model of the process based on the results of
processing on machine tools without the use of automatic adapters.

In the second method, the original process is specified as a sequence of dimensions
of the processed parts using random numbers. By varying the methods and parameters of
adjustment and comparison, the optimal parameters for a given technological process are
found. Unlike single-spindle machines, machining on multi-spindle automatic lathes (MTA)
is multi-position and multi-tool, that is, parts are processed simultaneously in all positions,
except for loading. Parts fixed on MTA spindles, for a full revolution of the spindle drum,
are sequentially processed in all working positions.

Machining on each of the MTA spindles proceeds under non-repetitive conditions
caused by the following individual characteristics:
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- MTA spindles, as assembly units, are distinguished by the accuracy of parts and
assembly;

- the degree of lubrication and adjustment of the bearings of the spindles fluctuate
within a certain tolerance, therefore, their wear and temperature deformations fluctuate;

- spindles are distinguished by elastic and contact stiffness;

- the location of the spindles around the drum circumference have errors that differ in
magnitude and direction;

- bars in different spindles may differ in length, diameter deviation and clamped with
different forces.

The aforementioned features of the spindles are the reason for a significant expansion
of the scattering fields of the sizes of parts processed on MTA.

In addition, the accuracy of parts processed on different MTA spindles is affected by
errors in the manufacture of the support and its drive, the inconstancy of the frictional forces
and rigidity of the entire technological system, the dynamic load arising from the rotation of
the drum and the direction of the rigidity axes of the technological system [3].

Conclusion.

For lathes, especially multi-spindle automatic lathes, which operate on a significant
range of cutting conditions and workpiece parameters, the above methods for calculating the
optimal parameters are not acceptable. For such machines, the readjustment parameters
should be more universal and easily read just able [4, 5].
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Annotation: During the operation of the units, from 20 to 40% of all failures occur.

Body parts account for about 16% of failures. The highest repeatability of defects is typical

for bore holes for bearings and cups. The choice of a method for restoring the body parts

inserting holes depends on many factors. For the implementation of each method of

restoring the body parts inserting holes, various designs of devices and devices have been

developed and implemented, which allow the most complete implementation of one or

another method.
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During operation, the working surfaces of the parts wear out from the impact of shock
and alternating loads, friction forces, the destructive effects of the environment, fretting -
corrosion, and are also subject to warpage from internal stresses. Body parts account for
about 16% of failures. The highest repeatability of defects is typical for bore holes for
bearings and cups. The repeatability coefficients of defects in the form of wear on the
surface of the bearing bores, cups for the main types of tractors, automobiles, and combines
is 0.1-0.85. At the same time, the coefficients of restoration of hulls in the process of
overhaul of machines are 0.4-0.8.

The resource of gearboxes assembled from new parts and remanufactured housings
with violations of spatial geometry is less than half the resource of new ones. Therefore, in
the process of restoration, along with bringing the dimensions of the holes to the nominal
values, it is necessary to restore their spatial arrangement, maintaining the exact dimensions.

Housing parts of transmissions are made mainly of gray cast iron. After receiving the
castings, the "aging" of the parts is not performed, therefore they have large internal
stresses. During subsequent machining, a redistribution of stresses occurs, but, nevertheless,
the magnitude of residual stresses can be significant. During operation, a decrease in
residual stresses occurs, which leads to a change in the spatial geometry of the body part
and non-compliance with its technical requirements.

In accordance with the technical requirements, deviations should not exceed: center
distance 0.07-0.105 mm, from the alignment of holes 0.03—0.05 mm, parallelism of the axes
0.05-0.17 mm over a length of up to 350 mm, from perpendicularity holes to the reference
planes 0.05-0.08 mm over a length of 100 mm.
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The above data show the need to restore the bore holes and their location in the
housings, since the wear, coordination and relative position of the bores of the hull parts
have a great influence on the durability of the repaired unit. The postrepair service life of
transmission units, which had all new parts, except for the case ones, is only 30-40% of the
prerepair service life.

Currently, there are quite a large number of ways to restore worn out body parts
inserting holes, the main of which are: mechanical; welding and surfacing; spraying;
thermal deformation; application of polymer-composite materials; electroplating.

The mechanical method of installing additional parts - thick-walled and thin-walled
rings - has become widespread in the practice of repair production. Thick-walled rings are
pressed into pre-bored holes and bored to the nominal size. Sometimes, the rings are secured
with screws, flaring or glue. The method is quite simple, however, pre-boring reduces the
mechanical strength of the body part, which leads to cracks during operation, and
sometimes during press-in of the ring. In addition, it is laborious and not universal, since
from the design features of some parts it is not applicable at all; it requires a significant
consumption of metal.

Bonding rings made of steel tape 1.0-1.2 mm thick slightly reduces the strength of the
part. The method is also simple, but time consuming and expensive. In addition, it does not
provide high strength of the ring-to-detail connection.

There is a way to restore the body parts inserting holes by installing steel rolling
sleeves on glue and then rolling them out. For body parts operating at temperatures above
353 K, it is recommended to use heat-resistant glue of the BC-10T type. Curing of the glue
occurs at a temperature of 448-458 K for 1 hour, which creates certain inconveniences.

It is possible to restore the body parts inserting holes by placing tape elements with an
interference fit using a tape wedge, flanging its sides or gluing it with subsequent
machining. This method provides technical requirements for dimensional accuracy,
software location accuracy, but it is quite laborious.

Despite the obvious simplicity, methods of restoring the parts inserting holes using
knurling and electromechanical extrusion are not used due to a decrease in the area of the
working surface of the inserting holes, structural disturbances and insufficient fit durability.
Re-restoration by these methods is not possible.

The processes of spraying and propane-powder surfacing provide high productivity,
but at the same time they are accompanied by a large consumption of materials, the sprayed
layer has many pores, and poor adhesion to the base [1, 2, 3]. Surfacing of a different kind
makes it possible to apply on worn surfaces a layer of practically any thickness and
chemical composition with a given hardness and wear resistance. However, they are
accompanied by high temperatures, which lead to disruption of the metal structure, causing
its "bleaching", which creates great difficulties in subsequent mechanical processing. The
deposited layers contain a large number of pores, cavities and cracks. Significant internal
stresses lead to bridging cracking and buckling. The geometrical parameters of the parts go
beyond the limits allowed by the technical conditions, and in some cases they can acquire
deviations even more than they had before restoration.
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There is a known method of contact welding of a steel strip or powder on the worn
surfaces of the body parts inserting holes. The advantage of the development is the
elimination of significant heating of the body parts. However, due to the complexity of the
equipment used and the difficulty of subsequent machining, its use is limited.

There is a thermal method for restoring the body parts inserting holes [1]. It is based
on the property of cast iron to expand in volume when heated to a certain temperature. The
method is quite simple and versatile, but the diameter of the hole can be reduced as much as
possible by this method only by 0.15 mm, while the mechanical properties of the metal
deteriorate, overvoltages are formed in complex sections, which leads to cracks and
warpage.

Recently, polymer coatings with various fillers and properties have been used in the
repair industry. To restore the body parts inserting holes, it is recommended to apply
compositions based on epoxy resin, with their curing when heated in a stepwise cycle or in a
magnetic field, elastomers GEN - 150 (V), PS - 40, sealant - 6F. These methods are simple
and economical; they partially or completely prevent fretting corrosion. However, chipping
of coatings during mechanical processing, multi-layer, low hardness, low thermal
conductivity, change in the physical and mechanical properties of coatings over time, the
need for heat treatment, the impossibility of applying coatings with a thickness of more than
0.2 mm from epoxy resin and 0.1 mm from elastomers. 150 (B) and 6F sealant restrict the
use of polymeric materials.

One of the most promising ways of restoring the body parts inserting holes is the
application of electroplating coatings. The advantages of electroplating are the ability to
obtain deposits of any thickness by electrodeposition, ranging from a few micrometers to 1
2 mm. After coating, the strength of the part decreases insignificantly, the structure of the
base metal does not undergo any changes, there is no warping, and the coatings themselves
have sufficiently high physical, mechanical and operational properties.

The main methods of applying galvanic coatings on the surface of the bore holes of
body parts are deposition in stationary baths; electrolytic rubbing (contact); deposition using
local baths in a non-circulating electrolyte; deposition in a flowing electrolyte.

The choice of the method for restoring the body parts inserting holes depends on many
factors, such as the nomenclature of the remanufactured parts, their size, overall dimensions
and weight, the material of the body part and inserts of the bore holes, the nature of the
loading and operating modes of the parts, the requirements for the accuracy and wear
resistance of the restored body parts inserting holes, temperature limits, recoverability, and
SO on.

The main ways of improving the methods of restoring the body parts inserting holes
are aimed at increasing the productivity, reliability and quality of restoration, reducing the
labor intensity of work and all kinds of costs, expanding the range of parts that can be
restored in one way or another and reducing, up to eliminating, rejects when restoring the
body parts inserting holes.

For the implementation of each method of restoring the body parts inserting holes,
various designs of devices and devices have been developed and implemented, allowing the
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most complete implementation of this or that method [8-15]. These devices are constantly
being improved and modernized in order to provide the best conditions and accurately
perform the functions assigned to them.
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MIOMA KASALLIGINI DAVOLASH VA PROFILAKTIKASI

Jo raeva Gulbaxor Alisherovna

O gituvchi, Toshkent tibbiyot akademiyasi Termiz filiali
Begmatova Mujgona

Talaba, Toshkent tibbiyot akademiyasi Termiz filiali

Bachadon miomasini konservativ davolashda gormonal vositalardan gestagenlar,
estrogen-gestagen vositalar, gonadoliberinlar agonistlari va testosteron hosilalari
qo’llaniladi Konservativ davolashni boshlashdan oldin bachadon bo’shlig'ini qirib
gistologik-mofologik tekshiriladi, so’ngra gormonlar bilan davolashni boshlash zarur,
chunki bemorlarning hayz tsiklini 2 davrli gilishga erishishimiz kerak. Buning uchun
gestagenlarni hayzning ikkinchi yarmida 16-kunidan berishni boshlaymiz. Gestagenlardan
progesteron, dyufaston, noretisteron, norkolyut, noristerat, depo-provera, 17-OPKlar
ishlatiladi.

Gestagenlar- estrogen gormonining organizmga ishlanishini so’ndiradi, ya'ni
antagonist sifatida ta'sir qilib, mioma o’smasini o’sishdan to’xtatadi va bachadon
endometriysi giperplaziyasining oldini oladi. Homilador bo’laman deb niyat qilgan 35
yoshgacha bo’lgan ayollarga gestogenlardan norkolyutni (ya ni noretisteron-5mg dan) 1
donadan 8-10 kun davomida hayzning ikkinchi yarmida 15-kunidan 25-kunigacha beriladi
yoki dyufaston 1 tabletkadan 11 -kundan 25- kungacha beriladi. Estrogen-gestagen vositalar
eki kombinatsiyalashgan oral kontratseptivlar reproduktiv yoshdagi bemorlarni davolashda
qo’llaniladi. Estrogen - gestagen preparatlar 2 xil usulda qo’llanilishi mumkin: atsiklik
(uzluksiz) va tsiklik (uzlukli). TSiklik usulda - gormonal vositalar kuniga 1 tabletkadan
hayzning 5-kunidan 25- kunigacha (ovulen, ovidon, rigevidon, diane-35, mikroginon,
marvelon, anteovin, trikvilar, triziston, triregol va boshgalar) 7 kunlik interval bilan beriladi.

Atsiklik usulda bu vositalar 3-6 oy mobaynida kuniga 1 tabletkadan beriladi, bu
vositalarni premenopauzada qo’llash yaramaydi. Bu vositalarni qo’llashdan oldin jigar va
qon ivish sistemasi faoliyatini tekshirish talab qilinadi va albatta qarshi ko’rsatmalar istisno
gilinishi shart.

Gonadoliberinlar agonistlari - bachadon miomasini konservativ davolash uchun
qo’llaniladigan yangi vositalar hisoblanadi. Ular tuxumdon faoliyatini susaytiradi, ya'ni
sun'iy gipofizektomiya cha giradi. Bachadon miomasini davolashda gonadoliberinlar
agonistlaridan zoladeks, dekapeptil, nafarelin, buserelin. Bu vositalar har kuni burunga
tomiziladi yoki teri ostiga in'ektsiya gilinadi, undan tashqgari bu vositalarni qorin oldiga
depo in“ektsiya gilish ham mumkin. Bu vositalar juda tez ta'sir gilib, miomatoz tugunlar
regressini chaqiradi, biroq davolashni to’xtatgandan so’ng, qisqa vaqt mobaynida hayz tsikli
tiklanadi, mioma qaytadan va tez o’sa boshlaydi. Gonadoliberinlar agonistlari ta'sirining
juda qisqaligi tufayli ularni premenopauzada yoki jarroxlik davolashdan oldin qo’llash
magsadga muvofigdir. Miomani davolash va homiladorlikning oldini olish magsadida 38-50
yoshgacha bo’lgan ayollarga norkolyut 1 tabletkadan hayz davrining 5-kunidan 25-

kunigacha berish mumkin. 50 yoshdan oshgan ayollarga esa hayzni butunlay to’xtatish
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uchun 17-OPKni 12,5%-2 ml 2 oy 1 haftada 2 marta, keyin 20y haftada 1 marta, so’ngra 2
oy 2 haftada 1 marta gilinadi. Uni uzoq muddat, yillar davomida berish mumkin. 45
yoshdan oshgan ayollarga androgenlardan berish mumkin. Bulardan omnadren-250mg yoki
sustanon 250mg, 1ml dan loyda 1 marta 3 oygacha tavsiya qgilinadi. Agar bular topilmasa,
o’rniga testosteron propionatni 25%-1ml 5 kun har kuni 1 mahal mushak orasiga yuboriladi.
Keyin 5ta ukolni kunora va yana 5Sta ukolni 2 kunda 1 marta, hammasi bo’lib 15 taga
etkaziladi yoki hayz tsiklining 7-14-21-kunlari tavsiya gilinishi mumkin. Agar mioma BQK
bilan kuzatilsa, 5% testosteron propionat 1,0 3 oy mobaynida yuboriladi. Androgenlarni
BQK girsutizm alomatlari bo’lsa, menopauza davrida giperkaltsiemiya va libido pasaygan
holatlarda tavsiya gilinmaydi.

Mioma 1% hollarda endometriyning raki yoki sarkomasiga aylanishi mumkin.
SHuning uchun davolash davrida 3 oy o’tgach bachadon ichini girib gistologik tekshirish va
shu bilan birga hayz tsiklini funktsional testlar yordamida doimiy nazorat qilib turish kerak.
Iloji boricha hayz tsiklining ikki fazali bo’lishiga erishish kerak.

Gormonal vositalarni qo’llashga qarshi ko’rsatmalar:anamnezida tromboemboliya va
tromboflebit, venalar varikoz kengayishi, gipertoniya kasalligi, jigar va o’t yullari
kasalliklari, revmatizm, gandli diabet, otoskleroz, yomon sifatli o’smalar tufayli o’tkazilgan
operatsiyalar.

FOYDALANILGAN ADABIYOTLAR

1. www.healthcare.com
2. www.ziyonet.uz
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PIYODA HARAKATI NATIJASIDA ELEKTR ENERGIYASINI ISHLAB
CHIQARISH

Mamajonov Murodjon Abdullojon o’g’li
Sharifjonov Ulug'bek Ravshan o'g'li
Namangan muhandislik-qurilish institute

Anotatsiya:Ushbu maqolada avtomobil yo’llaridagi piyodalar yo’lagi va
tratuarlardan elektr energiya ishlab chigarishda foydalanish va loyihalash asoslari,
ularning chambarcharsligi va ahamiyati hagidagi masalalar yoritilgan.

Kalit so’zlar: tratuar, deformatsiya, geometrik, jadallik, energiya.

Kirish: Ta’rixdan ayonki, insoniyat ilk uyg’onish davridan buyon o’z yashash va
ishlash sharoitini yaxshilash uchun turli xil energiya manbalaridan foydalanib kelmoqda.
Bug’divigatellaridan toki hozirgi eng zamonaviy elektr energiyasida harakatlanuvchi
“Tesla” mashinalariga qadar o’tgan muddatda, insoniyat energiyani gazilma manbadan
boshlab mana hozir esa quyosh nuridan ham olmoqgda. Albatta, bu energiyalarsiz hozirgi
hayotni tasavvur qilish giyin. Hayot tarzini yengilash va kelajak avlodga gazilma boyliklarni
yetkazish uchun yangidan-yangi g’oyalarni hayotga tadbiq etish kerak. Misol uchun quyosh
yani yorug’lik energiyasidan foydalanib aqglli uylar qurilmoqda. Yirik shaharlarni va sanoat
korxonalari energiya taminlash uchun katta maydonlarda quyosh panellari va shamol
parraglarini katta hajmda elektr energiyasini ishlab chigarish uchun ishlatilmogda.[1]

1-rasm. Avtomobil yo’llarida quyosh energiyasidan foydalanish.

Zamon rivojlanishi bilan energiya ishlab chigarishning innovatsion yechimlari va
go’yalari shiddat bilan rivojlanmoqda. Misol uchun taklif sifatida biz inson va avtomobillar
harakatida yani deformatsion ta’sir natijasida elektr energiyasi ishlab chiqarishni ilgari
surmoqchimiz [2].
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2-rasm. Plyodanmg harakati natua3|da elektr energlyasml O|InIShI

Bundan ko’rinadiki, yo’llardagi piyodalar harakatlanadigan tratuarlar o’rnigao’rniga 2-
rasmdagidek piyodaning harakatlanishi natijasidagi deformatsion kuchlanishdan elektr
energiyasini olish imkoniyati mavjud bo’ladi. O'zbekiston boy tabiiy resurslarga ega, O'rta
Osiyodagi eng yiriklaridan biri bu o'rnatilgan quvvati 14,1 million kVt bo'lgan energiya
bozori, shundan belgilangan quvvatning 85 foizi IESlarga to'g'ri keladi. Avtomobil
yo’llarida nafaqat transport vositalari harakatlanishi uchun balki piyodalar harakatlanishi
uchun ham piyodalar o’tish yo’laklari va tratuarlar loyihalanadi. Albatta yo’llarda malum
bir turdagi jihozlar yordamida energiya ishlab chiqarish amaliyotda qo’llangan va
qo’llanmoqda. Bu jihozlar yo’Ini yorutuvchi chiroglarni yuqori gismiga kichik quyosh
panellarini joylashtirsh orqali elektr energiyasini olish mumkin. Bunday jarayonda yorug’lik
energiyasi elektr energiyasiga aylanishi orqali yo’l jihozlaridan yorutuvchi chiroq ishlashini
taminlashi mumkin[3].

Xulosa: Energiya mustaqilligiga e'tibor bermaslik, infratuzilmaning garishi va kam
ta'minlanganlik elektr energiyasining yetishmasligi, samarasizligi, katta yo'qotishlarga va
past ishonchliligiga olib keladi. Shu bilan birga, gaz va neft eksportiga bo'lgan ichki talab va
talabning o'sib borishi mamlakatga bosimni, energiya ishlab chigarishni diversifikatsiya
gilish va uning energiya iste'mol gilish imkoniyatlaridan samarali foydalanish bo'yicha
xavfsiz harakatlar zarurligini ko'rsatadi.
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ORTOPEDIK STOMATLOGIYA OLINMAYDIGAN PROTEZLARDAN
IMPLANTLAR HAQIDA MALUMOT

Nazarov Yusuf Musurmonovich

Termiz shahar ABU ALI ibn SINO nomidagi
jamoat salomatligi texnikumi
STOMATOLOGIY A yo’nalishi talabasi

Natural Tooth Dental Implant
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imokant Crowsn

Annotasiya: Ortopedik stomatologiyaning bir qgismi bolgan  olinmaydigan
protez tayyorlash texnikasi va turlari. Inson uchun salbiy va ijobiy taraflari. Implant
tishlar faydali va zararli taraflari

Kalit so’zlar: Ortopedik stomatologiya , olinmaydigan protezlar implant tishlar,

pastgi  jag’ suyagi

Kirish qgismi; Ortopedik  stomatologiya  yuqotilgan tish  urnini tiklashga
qaratilgan fan bolib, ular buni ikki xil yo’l bilan olib boradi. Ular olinadigan va
olinmaydigan protezlar bilan gayta uz shaklini tiklaydi. Olinadigan protezlar ogiz
boshlig’ida qisman yoki malum bir gancha tishlar saqlanib qolganda qollaniladi .
Olinmaydigan protezlar esa 0’z nomi bilan olinmaydi. Ular ogiz bo’shlig’iga
urnatildimi keyin olinmaydi.




SO’NGI ILMIY TADQIQOTLAR NAZARIYASI

RESPUBLIKA ILMIY-USLUBIY JURNALI

Asosiy qism; Biz sizlar bilan olinmaydigan protezlar guruhiga kiruvchi implant
tishlar to’g’risida so’z olib boramiz. Buning uchun stomatolog honasida barcha jihozlar
,asbob uskunalar bilan taminlangan zamonaviy talabda bolishi muhim.Chunki
bujihozlar protez tayyorlash uchun muhim ahamiyat kasb etadi. Tishlardagi malum bir
kasalliklardan so’ng ,ularni oldirishga to’g’ri keladi.Shunda ularning o’rniga protezlar
qo’yishga to’g’ri keladi.Protezlardan hozirda keng qollanilayotgan protez haqida
malumotlar keltirib o’tamiz.

IMPLANTLAR
1965 yilda tishlarda birinchi muvaffaqqiyatli implantatsiya amalga oshirildi. O’tgan

asrning 90-yillaridan beri implantatsiya keng targalga va shu vagtdan boshlab imkoniyatlar
faqat kengaydi. Garchi ko’p vaqt o’tsa ham ,hamma bemorlar implant haqida tolliq
tasavvurga ega emas. Ushbu magolada implantlarning foydali va zararli taraflari hagida
gapirib o’tamiz. Implant odamning pastki jag’ suyagiga qotiriladigan metaldir. U
zanglamaydigan titaniydan yaratiladi. Uning uzunligi o’rtacha 8-19 mm gacha bo’ladi.
Zamonaviy tadqiqotlar shuni ko’rsatadiki,implantatsiya98-99% hollarda muvoffaqiyatli,1-2
foizida rad etilganligi ko’rsatiladi.

Rad etish sabablari:

> Ko’pgina hollarda ,implant materiyallari 0’ziga xos bemorga reaksiya berishi
mumkin
> Boshqa hollarda ,u tish shifokori tafsiyalariga to’liq etibor bermasligi

jarrohlik amaliyoidan oldin 0’g’riq qoldiruvchi moddalar olishni rad etish.

Ushbu korsatmalarga amal qilmagan bemorlarda o’zgarishlar kuzatilishi mumkin.
Lekim barcha amallarga rioya qilganda ular hechqanday nojo’ya tasir ko’rsatmaydi.

Implant tishlarning foydali jihatlaridan biri u yuqotilgan tishlarni tiklash uchun
soglom tishlarga ziyon yetgizmagan holda amalga oshiriladi. Uning joyiga koprikli protez
o’rnatmoqchi bo’lsak ikki yonidagi tishlarga ham qoplama kiygaziladi bu esa soglom
tishlarga malum miqdorda ziyon yetgazib qo’yishi mumkun.

Xulosa; ushbu maqolada Kkeltirigan barcha malumotlarni berishdan magsad
stomatologiyaning  olinmaydigan protezlar bolimini targ’ib etish ularning farglarini
bilishimiz va kelgusi yoshlarga yetkazib berishimiz ularni implant tishlar hagida
konikmalarni yetkazib bera olishimiz zarur.

FOYDALANILGAN ADABIYOTLAR.:
Olinmaydigan tish protezlari : Toshkent 2018
Ortopedik stomatologiya: Toshkent 1995
Materialshunoslik: Toshkent 2014
Og’iz bo’shlig’I jarrohligi: Buhoro2019
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NEFT MOYLARINING AHAMIYATI VA ULARNING FRAKSIYALASH

PhD NasullayevH.A., Umarov X.N.
Mirzo Ulug’bek nomidagi O ’zbekiston Milliy universiteti

Neftdan ajratish usuli bilan neft moylari quyidagilarga bo'linadi: -mazutni
vakuumli distillash orgali olinadigan distillash;-mazut distillashining goldig'idan olingan
goldig - smola; -distillash va qoldiq tarkibiy gismlarni aralashtirish natijasida olingan
aralash. Tozalash usuli bilan neft moylari: -tozalanmagan; -kislota-asosli tozalash; -kislotali
aloga bilan tozalash; -tanlab tozalash; -adsorbsion tozalash; -gidrokreking. Qo'llash sohasiga
ko'ra neft moylari quyidagilarga bo'linadi: moylash, maxsus (masalan, transformatorlar,
kondansatorler, kabellar, yog ' kalitlari va boshqgalarda elektr izolyatsiya qiluvchi vosita
sifatida ishlaydigan yog'lar). Neft moyi ko'pgina savdo moylarining asosini tashkil etadi va
kerakli ishlash xususiyatlarini ta'minlashi va sifat talablariga javob berishi kerak. Ba'zan bu
talablar bir-biriga zid keladi, masalan, yuqori viskozite indeksini olish va texnologik
jihatdan giyin bo'lgan yog'ning quyilish nugtasini olish. Tovar moyini ishlab chigarish
uchun asos bo'lgan asosiy yog'ni tanlash neftning zarur funktsional xususiyatlari bilan ham,
uni ishlab chigarish va ishlatishda igtisodiy ko'rsatkichlar bilan ham belgilanadi. Neft asosli
moyi qgo'llanilishi jihatidan asosiy yog ‘hisoblanadi. Yog 'tarkibidagi go'shimchalar asosiy
yog'ning kerakli ishlash xususiyatlariga erishishni ta'minlaydi. Yog 'funktsiyalari har xil va
dasturga bog'lig. Ko'pincha, sogol funktsiyasi nafagat yagona, balki hatto asosiy ham emas,
masalan, transformator yoki kabel moyi. Neftni gayta ishlash strukturasini rivojlantirishning
asosiy tendentsiyalaridan biri tobora og'irlashib borayotgan neft fraktsiyalarini chuqur gayta
ishlashga jalb gilishdir. Shu munosabat bilan, gidrokreking sanoatining so'nggi o'sishi. Ikki
xil gidrokreking katalizatorlari sanoatda keng qgo'llaniladi: amorf va seolit o'z ichiga olgan.
Ularda gidrogenlashtiruvchi metallar sifatida nikel, kobalt va molibden mavjud.
Parchalanish faolligini oshirish uchun katalizatorlarga amorf aluminosilikat yoki zeolit 0'z
ichiga olgan komponent Kkiritiladi. Katalizatorlarning ishtiroki va gidrogenlashtiruvchi
xususiyatlari tegishli tarkibiy gismlarning miqgdori va tabiati o'zgarishi bilan boshqariladi.
Moy neftdan olinadigan har xil sohalarda ishlatiladigan moylar atmosfera bosimi ostida
haydab olingan neft qoldig‘t mazutdan olinadi. Moylami ishlab chiqarish jarayoni 3
bosgichdan iboratdir:

1. Boshlang'ich xomashyoni tayyorlash — moy fraksiyalarini olish.

2. Olingan moy fraksiyalaridan komponentlar olish.

3. Komponentlami aralashtirish (kompaundirlash) ularga qo‘ndirma qo‘shish va
tovar mahsulot olish.

Boshlang‘ich xomashyoni tayyorlashda mazutni vakuum ostida ajratiladi.
Moylami olishda ishlatiladigan usulga qarab ular ikki gmppaga bo‘linadi.

1. Distillyat gruppasi — bunga vakuum ostida 300-400°C, 350-420°C, 420-450°C va
450-500°C da mazutni qizdirib olinadigan fraksiyalar.

2. Mazutni vakuumda haydalgandan keyingi qoldiq - gudrondan (500°C dan
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yugori) olinadigan moylar. Distillyat moy fraksiyalaridan gayta ishlab olingan
surkov moylari — distillyat moylar deyiladi, gudrondan olinganlari-qoldiq moylar deyiladi.
Boshlang'ich moy fraksiyalaridan moy komponentlarini olish murakkab ko‘p bosqichli
jarayondir. Har bir bosgich vazifasi moylami ekspluatatsiya xususiyatini pasaytiradigan
gmppalar birikmasidan tozalashdir. Neft fraksiyalaridan hamma kislotali xossaga ega
bo'lgan birikmalami, to‘yinmagan uglevodorodlami, qisman oltingugurtli va smolali
birikmalami, gisga yon zanjirli polisiklik aromatik uglevodorodlami, gattig parafinlarni
chigarib tashlash kerak. Boshlang‘ich moy fraksiyalaridan moy komponentlarini olish
asosida yuqorida ko‘rsatilgan zararli komponentlami tozalash yotadi. Mazutni vakuum
ostida haydashdan keyingi qolgan gqoldigni-gudronni deasfaltizatsiya DCVKdagi bo'lgan
smolali-asfaltenlarni chigarib olinadi. Moylarni tovar holatiga Kkeltirib tayyorlash
komponentlarni aralashtirish qurilmasida olib boriladi. Yengil, o‘rta va og‘ir distillyatlar
va qoldiq komponentlar bo‘lsa moylarni xohlagan navini tayyorlash mumkin. Moylarni
tozalash jarayonida saylovchi erituvchilaridan foydalanish. Saylovchi yoki selektiv
erituvchilar suyuq modda bo‘lib ma’lum haroratda aralashmadan fagat ma’lum
komponentlarni (boshqgalarini eritmasdan va ularda o‘zi erimasdan) ajratib beradi. Ba’zan
erituvchilar uglevodorodlarni yaxshi eritadilar va keraksiz komponent cho‘kmaga
tushadi, yengil ajratib olinadi. Deasfaltlash va deparfinlash ana shunga asoslangan. Boshqga
jarayonlarda, buni teskarisi bo‘lib, erituvchilar keraksiz komponentlarni eritadi va
gimmatbaho komponentlarni deyarli eritmaydi. Bu jarayonlarda fenol va furfural selektiv
tozalashda ishlatiladi. Tozalangan mahsulot va keraksiz komponentlar har bir jarayonda o‘z
nomiga ega. Deparafinlashda olingan moy rafinat, gattiq uglevodorodlami konsentratigach
yoki petrolatum deyiladi. Fenol va furfural bilan tozalanganda moy - rafinat va
smolali, asfaltenli politsiklik aromatik uglevodorod konsentrati — ekstrakt deyiladi.
Moylarni tozalash jarayonida tanlovchi erituvchilardan foydalanish moy fraksiyalari
uglevodorodlarning har xil sinflari va geterosiklik birikmalarining aralashmalaridan
iboratdir. Uglevodorodlarning fizik xossalari ularni ma’lum sinflarga mansub ekanligiga
va molekulyar massalariga bog‘liqdir. Geterotsiklik uglevodorodlarning fizik xossalari
boshqgalardan farqli bo‘lib, ular har xil haroratlarda har xil tezlikda eriydilar. Ba’zan
erituvchilar uglevodorodlarni yaxshi eritadi va keraksiz komponentlar eritmalardan
cho’ktirilib, osongina ajratiladi. Shu prinsipga asosan smola-asfaltenli  birikmalar
(deasfaltlab) va qattig uglevodorodlar ajratib (denarafinlab) olinadi. Erituvchilarni
selektivligi ideal emas, ya’ni erituvchi fazalardan birini to‘liq, ikkinchisini qisman
eritadi.

FOYDALANILGAN ADABIYOTLAR:
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YUQORI SINFLARDA FIZIKA FANINI O‘QITILISHI

Mirzayeva Barchinoy Hasanovna
Farg‘ona viloyati O zbekiston tumani
37 - umumiy o ‘rta ta ‘lim maktabi
fizika fani o ‘qituvchisi

Annotatsiya: Ushbu maqolada o’quvchilarni fizika faniga qizigtirishni bir nechta
usullari mavjudligi, ya’ni fizikani boshlang’ich kursida o’quvchilarni xalq ertaklari va
matallaridan foydalanish, fizika darslarida o'quvchilarning erkin fikrlash gobiliyatlarini
rivojlantirishda “Muammoli vaziyat” texnologiyasidan fodalanish, guruhlarga ajratib
o0 qitish va fizika fanining o qitilishida boshqa fanlar bilan alogadorlik metodlari hagida
5o’z boradli.

Kalit so’zlar: o’quvchi, o’gituvchi, fizika fani, muammoli vaziyat, usullar, dars
samaradorli.

O’quvchilar yuqori sinflarda fizika kursining barcha bo’limlarini sistemali ravishda
o’rganadilar. Bunda fizika ta’limi mazmuni ijtimoiy hayotda, tevarak-atrofda uchraydigan
fizik hodisalar va jarayonlar bilan bog’lab o’rgatiladi.

Maktabda o’quvchilariga fizika fanini o’qitishda, ularning Xotirasidan mustahkam
o’rin olishida jonli misollar, hayotiy tagqoslar muhim ahamiyat kasb etadi. Ayni tajribadan
har bir fan misolida samarali foydalanish mumkin.

O’quvchilarni fizika faniga qiziqtirishni bir nechta usullari mavjud. Masalan, fizikani
boshlang’ich kursida o’quvchilarni xalq ertaklari va matallaridan foydalanish, yaxshi
samara beradi. Bu ertak va matallar dars jarayonida, savol-javoblar, gizigarli kechalar,
fizikadan har xil mushoiralar, viktorinalar, quvnoqglar va zukkolar tanlovini o’tkazishda
hamda darsdan tashqari mashg’ulotlar qo’l keladi. Ertak va matallardagi bunday obrazli
o’xshatishlar fizika fanini boshqa fanlar bilan yaqinlashtirish, fizikadagi bir-biriga yagin
bo’lgan mavzularni birlashtirishda muhim ro’l o’ynaydi.

Bundan tashqgari, fizika darslarida o'quvchilarning erkin fikrlash qobiliyatlarini
rivojlantirishda “Muammoli vaziyat” texnologiyasidan fodalanish yaxshi samara berishini
biz 0'z tajribamizda juda ko'p bora kuzatganmiz. Chunki fizika fanining har bir mavzusi hoh
u nazariy bo'lsin, hoh u amaliy bo'lsin, muammoli savollarga duch kelasiz.

“Muammoli ta'lim” texnologiyasining maqsadi: o'quvchilarga o'quv fanining
mavzusidan kelib chiggan turli muammoli masala yoki vaziyatlarning yechimini to'g'ri
topishlariga o'rgatish, ularda muammoning mohiyatini aniglash bo'yicha malakalarini
shakllantirish, muammoni yechishning ba'zi usullari bilan tanishtirish va muammoni
yechishda mos uslublarni to'g'ri tanlashga o'rgatish, muammoni kelib chiqish sabablarini va
muammoni yechishdagi xatti-harakatlarni to'g'ri aniglashga o'rgatadi.

O'gituvchi o'quvchilarni guruhlarga ajratib, ularni mos o'rinlarga joylashtirgandan
so'ng, mashg'ulotni o'tkazish tartib goidalari va talablarini tushuntiradi, ya'ni u mashg'ulotni
bosqgichli bo'lishini va har bir bosgich o'quvchilardan diggat-e'tiborni talab qilishini,
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mashg'ulot davomida ular guruhli va jamoa bo'lib ishlashlarini aytadi. Bunday kayfiyat
o'quvchilarga berilgan topshiriglarni bajarishga tayyor bo'lishlariga yordam beradi va
bajarishga gizigish uyg'otadi. Ana shundan so'ng mashg'ulot jarayoni boshlanadi.

Muammoli o'qitish texnologiyasi ko'p jihatdan o'quv materialining mazmuniga bog'lig.
Bunda fizik hodisalar, gonunlar, amaliy tajribalar va nazariyalarni o'rganish misolida ko'rish
mumkin.

Fizika fanining o’qitilishida boshqa fanlar bilan alogadorlik, fizika fani bilan kuchli va
kuchsiz darajada bog’langan fanlar, shuningdek boshqa fanlarning o’qitilishida fanning
qo’llanilishi tarix, ona tili va adabiyot, matematika hamda amaliy fanlari, ularning o’qitilishi
misolida ko’rsatib berishga harakat qilindi.

1. Bir-biri bilan kuchsiz darajada bog’liq fanlarga nisbatan kuchli darajada bog’liq
fanlar o’zaro mushtarak bo’lib, mavzular mohiyati va ularni o’quvchilarga tushuntirish
jarayonida hamisha bir-birini tagozo etadi;

2. Bu fanlarning kuchli darajada bog’lanishi ularning bir-birining ichki
tizilmalarigacha kirib borishi, deyarli har bir mavzu bayonida ularga murojaat gilish
zaruriyati bilan belgilanadi;

3. Bu bog’liglik va bir-biriga chuqur singib borish natijasida fanlar tadqiq etadigan
muammolar va masalalar 0’z yechimini topib boradi;

4. Fanlarning bir-biriga bog’liflik darajalarini, shuningdek bu fanlarda bo’layotgan
o’zgarishlar, yangi tadqiqot natijalari, yangilanishlardan xabardor bo’lib borish, hozirgi
zamon o’qituvchisiga qo’yilgan talab bo’lib, u dars saviyasi, mavzu mazmunining
o’quvchilar ongiga singdirilishi va uning beradigan samarasining oshishida asosiy
omillardan biri bo’lib hisoblanadi;

5. Dars jarayonida fanlarning bir-biriga bog’liglik darajasi va ularning mavzu
mazmunini to’ldirishdagi ahamiyati asosan o’qituvchi bilim va malakasi, pedagogik
mahorati, ko’rgazmali qurollar, texnik vositalardan va axborot-kommunikatsion
texnologiyalardan qay darajada o’rinli foydalanishiga bog’liq bo’ladi;

6. O’qituvchining fanlarni bir-biriga bog’liq holda dars o’tishida akademik litsey va
kasb-hunar kolleji dars jarayonining mazmunini va uning o’quvchilar tomonidan idrok
etilishida beradigan samarasi benihoya katta bo’ladi;

7. Dars samaradorligini oshirishda o’qituvchining shaxsiy mahorati ham

muhim rol o’ynaydi, o’quvchilarda fanga nisbatan qiziqish wuyg’otadi va
dunyoqarashini, amaliy malakalarining hosil gilish mahoratlarining oshishida asosiy omil
bo’ladi.

Xulosa sifatida shuni aytish mumkinki, har bir pedagog dars jarayonini o’z kasbiy
mahoratidan kelib chiqqan holda tashkillaydi. Shuning uchun aynan fizika fanini o’qitishda
yuqoridagi dars o’tish metodlaridan keng foydalanish, o’quvchilar bilim manbaining yuqori
sifatda o’sishiga yordadm beradi.
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AVTOMOBIL YO’LLARIDAGI AJRATUVCHI TO’SIQLARDAN ENERGIYA
ISHLAB CHIQARISHDA FOYDALANISH

Kholmirzaev Mirzohid Fazliddin o’g’li
Zokirov Burxoniddin Sharofiddin o'g’li
Namangan muhandislik-qurilish instituti

Anotatsiya:Ushbu magolada avtomobil yo’llaridagi ajratuvchi to 'siglardan energiya
ishlab chigarishda foydalanish va loyihalash asoslari, ularning chambarcharsligi va
ahamiyati haqidagi masalalar yoritilgan.

Kalit so’zlar: o sig, aylana, xalga, bardiyor, jadallik, energiya.

Kirish: Avtomobil yo‘li — avtomobil transporti gqatnoviga mo‘ljallangan muhandislik
inshooti. Avtomobil yo‘li ahamiyatiga qarab xalqaro, davlat (respublika) va mabhalliy
ahamiyatga ega bo‘lgan yo‘llarga bo‘linadi. Xalgaro Avtomobil yo‘li ga mamlakatlarni,
yirik sanoat markazlarini bog‘lovchi va katta iqtisodiy ahamiyatga ega bo‘lgan yo‘llar
kiradi. Davlat ahamiyatidagi yo‘llarga yirik sanoat markazlari, muhim temir yo‘l
stansiyalari, pristanlar va boshga bilan bog‘lovchi yo‘llar, mahalliy yo‘llarga esa viloyat,
qishloq, jamoa xo‘jaliklari yo‘llari kiradi. Avtomobil yo‘li muhandislik inshooti sifatida
quyidagi elementlardan tashkil topadi: yer poyi ko‘tarmasi; yo‘l to‘shamasi; qatnov qismi;
yo‘l cheti; sun’iy va chiziqli inshootlar va boshqa jihozlar. Avtomobil yo‘li tabiiy yoki
tuproq ko‘tarmasi, asos va qoplamalardan iborat [1].

1-rasm. Avtomobil yo’llaridagi ajratuvchi to’siq ko’rinishi.

O'zbekiston boy tabiiy resurslarga ega, O'rta Osiyodagi eng yiriklaridan biri bu
o'rnatilgan quvvati 14,1 million kVt bo'lgan energiya bozori, shundan belgilangan
quvvatning 85 foizi IESlarga to'g'ri keladi. Tabiiy gaz mamlakatni elektr energiyasi bilan
ta'minlash uchun ishlatiladi. Tabiiy boyliklardan tashgari, O'zbekiston gayta tiklanadigan
energiya manbalariga ko'ra eng boy davlatlardan biri hisoblanadi. Bundan tashqari,
O'zbekistonning tadqigot gidroenergetik salohiyati yiliga 27,5 mird. Ayni paytda mamlakat
o'zining texnik va gidroenergetika salohiyatining taxminan 39 foizidan foydalanmoqda.
O'zbekistondagi potentsial shamol energiyasi va biomassasi o'rnatilgan quvvatning 520 000
MVt dan oshadi va shunga muvofiqg 6,3 milliard m3 tabiiy gazni tashkil etadi [2].
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2-rasm. Ajratuvchi to’siqda shamol va yorug’lik energiyasindan elektr
energiyasini olinishi.

Bundan ko’rinadiki, yo’llardagi oddiy beton materialdan tashkil topgan ajratuvchi
to’siqlarni o’rniga 2-rasmdagidek yorug’lik energiyasidan va shamol energiyasidan
foydalanib elektr energiyasini olish imkoniyati mavjud bo’ladi. Yorug’lik energiyasidan
foydalanishning samaradorligi avtomobil yo’lining doimiy ravishda usti ochiq va quyoshli
bo’lishidan katta miqdorda doimiy elektr energiyasini olish imkoni tug’uladi. Shamol
energiyasidan ham avtomobil yo’llari ochiq holatda bo’lgani va avtomobil transportlarini
doimiy harakatlanishi natijasida shamol parraklari aylanib doimiy elektr energiyalarini olish
mumkin bo’ladi [3].

Xulosa: Energiya mustaqilligiga e'tibor bermaslik, infratuzilmaning qarishi va kam
ta'minlanganlik elektr energiyasining yetishmasligi, samarasizligi, katta yo'gotishlarga va
past ishonchliligiga olib keladi. Shu bilan birga, gaz va neft eksportiga bo'lgan ichki talab va
talabning o'sib borishi mamlakatga bosimni, energiya ishlab chigarishni diversifikatsiya
gilish va uning energiya iste'mol gilish imkoniyatlaridan samarali foydalanish bo'yicha
xavfsiz harakatlar zarurligini ko'rsatadi.
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NCTOPUSA BOSHUKHOBEHUA BUOTYAJIETA

ActanoB Baxod AxmanoBuy

Maz2ucmpanm, Kageopa npoMuluLIeHH020 OU3alitd,

Tawkenmcxuii 20cyoapcmeeH bl mexHuieckull ynugepcumem um. Mcnama
Kapumosa, e Tawxenm, Pecnyonuxa Y3oexucman

AHHOTamMsA: B OaHHOU cmambe paccmMampugaromcs Kpamkdas ucmopus Uu
BO3HUKHOBEHUs buomyanema.
KuaroueBbie cioBa: Tyarem, 0ok, b6ax, mopgsnvie buomyanem.

buotyaner — n3o0pereHHe COBPEMEHHOE, HO BOT HJEd €ro CO3JaHus Iocelaia
n3o0perareneil ele Ha 3ape yenoBeuecTBa.  HecMoTps Ha TO, 4TO OMOTyasleT sIBIsETCS
M300peTeHnEM COBPEMEHHBIM ((haKTUYECKH OH - POBECHHK aMEPUKAHCKOM KOCMHYECKOU
MpOrpaMMbl), cama Hjiesd NMEePEeHOCHOTO YCTPOICTBA AJsl OTIPABIEHUS €CTECTBEHHBIX HYXK]I
roceniajga CBETJIbIE TOJIOBBI YEIOBEYECTBA €€ Ha 3ape LUBWIM3anuu. Tak B rpoOHHIE
U3BECTHOTO JpeBHeerumneTckoro apxurekropa Xa (Kha), mocrpoiika koTopoit naTupyercs
3500 romom 1o H.3., OblIA HaliieHa AepeBsiHHAs TyMOa ¢ KPYIJIBIM BBIPE30M, KOTOpasi Oblia
HUYEM UHBIM, KaK MIEPBbIM B UCTOPUHU MTOPTATUBHBIM TyajeToM. BHYTps TyMOBI oMeIaics
TOpILIOK, a cama TymOa CTaBHJIaCh TaM, TJ€ B HeW ObL1a HEOOXOAUMOCTb.

1-puc. Eruner XIVs. JI0 H. 3.

e &
JlanpHelmass UCTOpUsi pa3BUTHUA OuOTyasneTa Nula B HaNpaBlIeHUHW Bce OoJblIeit

crarmonapHoctd. B 1886 romy Tomac Kpammep (Thomas Crapper) cymiecTBeHHO
nopaboTan KOHCTPYKIIMIO BaTepKIIO3€Ta, U300peTeHHOTO c3poM JIKoHOM XapHUHTTOHOM B

1596 romy, W co3man MEpBBIM CTalMOHAPHBIM OWOTyaneT co cMbIBOM. C pa3BUTHEM
IEHTPAJIIM30BAaHHON KaHanm3anuu u3o0perenue Kpammepa momydmiio TOBCEMECTHOE
pacnpoctpaneHue. To ke camMoe MOXKHO CKa3aTh M 00 aMEpUKaHCKHX «IOKEPCKHUX
TyaneTtax», Kotopeie Obliu u300peTeHbl B 1940-x romax B Kamudopuuu. I[lepeHocHbie
JIepeBsIHHbIC KaOMHKH C OaKOM-HAKOIMTENIEM YCTAaHABIMBAJIUCh HA KOpAOJAX, NI TOTO
YTOOBI CYJOCTPOUTEIBLHBIM pab0O4YrM HE MPUXOJIUIOCH KaXABIA pa3 OTIydaThCs B JIOK IO
n3BecTHOM HamoOHOCTH. COOCTBEHHO, HAKOMHUTENBHBIM Oak 3TUX TyaJeTOB M SIBIACTCS
MPOTOTHIIOM COBPEMEHHBIX OWOTYyaJeTOB, C TOW JIMIL PA3HUIICH, YTO B HEM HE OBLI
MPEAYCMOTPEH CIUB U OJIOKMPOBKA HEMPUATHOTO 3amaxa.
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2-puc.  Ilepsebrit
ouotryanet 1596 r.

CTAIMOHAPHBIN

[lpanenymika coBpeMeHHOro OuoTyajeTa Obul  H300pPETEH CO  CTOPOHBIC
aBUAIMOHHOTO KOHCTpykTopa Ilurepa brozunra uz ropoma 'ammdakc (Kanama). B 1979
rogy ©0aOymka [lurepa, Omma bro3uHr, mnepeHecia HMHCYIbT W JUIMTEIBHOE BpeMs
Haxoawiach B 6onpHUIle. HaBemas mrobumyro 6adymiky, [lurep oOpatun BHUMaHHE Ha TO,
KaK CJI0HO 0CTTabJICHHOMY W OTPAHUYCHHOMY B JBM)KCHUH YEJIOBEKY CIPABIIATHCS C TaKOM,
Ka3aJock Obl, 2JIEMEHTApHOM 3a7auei, Kak moceleHue Tyaneta. [lurep ObL1 yapyyeH Takum
MOJIO)KEHUEM [IeJI, HO, BO-TIEPBBIX, OH OBUI HH)XEHEPOM, a BO-BTOPBIX, HHXEHEPOM
KOHCTPYKTOPCKOTO Ofopo «BboWHI», a 3HA4MT, UMEN MONHOE NPEACTABICHUE O TOM, Kak
YCTpOEH BaKyyMHBIA TyajleT Ha aBuajaiiHepax. Ha co3manue mnepBoro Ouoryanera y
[Tutepa brozunra ymuuo 2 Hegenu. B pesynbpTaTe KpOMOTIAMBOTO TPY/IA MOSBUICS ONBITHBIN
oOpazern, KOTopbii mo3xe B 1981 romy ObUT 3amaTeHTOBaH KakK MEPBBIA MOPTATHUBHBIN
ouotyaner. HoBoe wu300pereHne He TpeOOBaJIO BOAONPOBOJA U  IJIEKTPUUECTBA,
BBIJIEP)KMBAJIO BEC TYYHOI'O YEJIOBEKA, CIIOKOMHO IMEPEeHOCHJIOCh C MecTa Ha MeCcTO U
HAJEXKHO YAEpKUBAJIO HENPUITHBIN 3anax BHYTpU. buoryaner Obu1 npenogHeceH 6adyuike
OMMe B KadecTBe Hojapka. Toraa oHa elie He MOJO03peBaja, YTO SIBJSIETCS BiaJeiulen
M300peTeHus, KOTOPOMY CYXAEHO ObUIO MOJOKUTh Havao LeJIol HOBOM oTpaciu. Bekope
OMOTyaNeThl MOIUIH B MacCOBOE MPOM3BOJICTBO M CTAIM MPUMEHSTHCS KakK MPH yXone 3a
OOJNBHBIMH, TaK U B KaueCTBE IEPEHOCHOTO TyajieTa Ha MHUKHHMKAaX, B MOE3/Kax, Ha Jlaue U
TakK Janee.

buoryaner Ob1 MOOWJIEH, HE 3aBUCE HHU OT BOJbl, HU OT DJIEKTPOIHEPIHUH.
HecMmoTtps Ha TO, 4TO Tyaner ObUI pacCUWTaH Ha OONbIINE HATPY3KH, OH OBLI TOJTHOCTHIO
THTUCHHYEH — TOYHO MOM0OpaHHbIE AETadd BIUIOTHYIO OJOKHPOBANM IUIOXHE 3allaxd
BHYTpH KOHCTpyKuuu. Ilutep mpenctaBun cBoe uzoOpereHue Oalymike. MmeHHO 3TO
coObITHE OBUIO HayajaoM IIeoM HOBOM oOnactu. buoryanetsr oOpasua [lutepa brozunra
OYCHb OBICTPO CTANM TPUMEHATHCS Ha Jave, B IMOE3/JKaX, Ha TMHKHHUKAaX, MPH yXO/ae 3a
OOJIbHBIMH 1 Ha4aJH MacCOBO U3TOTOBIISATHCS.

CeroaHst Ha pbIHKE, OMOTyaeTaM CO CMBIBOM, CYIIECTBYIOT U MEPEHOCHBIE TyaJeThl C
TophoM. MHOTHE CUMTAIOT, YTO JAHHBIE TYaJIEThl SIBIAIOTCA CAMBIMH HE3aBUCHUMBIMU U
HKOJIOTUYECKH YUCTHIMU JUTSl UX pabOThl (PaKTUYECKH HY)KHA JIMIIL 0c00ast TopdsiHasi CMeCh,
13-32 KOTOPOH OTXObI C YOOPHBIX MPUHUMAIOT BUI KOMIIOCTA.
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OTKpbITHE TIEPBBIX TYaJeTOB C TOPPOM MPUUYHCIAIOT JPEBHUM KHUTalllaM, HO OIHO
MHEHHsSI TI0 AaHHOMY moBonay HeT. B 1860 romy Oputanckuii umxenep ['enpu Moyro
3aMaTeHToBa MEepPBbIA COBpeMEHHBIH TopdsiHoi TyaneT. Komnanusa ['enpu Oi1aromnonydso
MPOU3BOIMJIA TIEPEHOCHBIE TOP(QSHBIE TyalleThl Ha MPOTSHKEHMHM MHOTHX JIET, OJHAKO B
Hayase 20-To Beka CUCTEeMa LIEHTPATU30BaHHON KaHATU3alMU BEITECHUIIA UX C PHIHKA.

Ucropus TOpDSTHBIX
OMOTYyaJeTOB MOJy4usia HOBOE€ Pa3BUTHE BO BTOPO mosioBuHE 20-TO Beka. ATEHTCTBA IO
3ammre Oxkpyxatomeid Cpeabl MOATBEPAKIAAET TO, UYTO MEPBOHAYAIBHBIN TOp(dsiHOM
MEPEeHOCHOM OHOTyalleT HbIHEIHero oOpa3na Obll co3nan B [IBenuu B 1972, koMnanuei
BioLet. Ceromns peIHOK MpECTABISIET OOMINE pa3HOOOpa3HBIX 00pa3loB OMOTYalIeTOB —
U co ciauBoM, U TOpPsHbIX. CTOMT OTMETUTh U HOBYIO paboTy B JaHHOW cdepe -
WHTEJUIEKTYalbHbIH OuoTyanmeT Numi, KOTOpBIM CTOUT HECKOJBKO ThICAY JIOJIJIAPOB.
Jlauublii  OmOTyaJeT - HACTOAINIEE TEXHOJOTHYHOE 4Yyao. Numi  o0opynoBaH
aBTOMAaTUYECKUM  CJIMBOM, IYJbTOM  VIOPABJIEHUS C  CEHCOPHBIM  3KPaHOM,
CaMO3aKpbIBAIOIICICA W CaMO OTKPBIBAIOLIEHCS KPBIIIKOM, MOACBETKOM, OCBEXKUTEIIEM
BO3/lyXa, MOJOTPEBOM CHJICHbSI, TOK-CTAHIIMEH IJis MOAKIIOUEHHUS IUieepa U BCTPOCHHBIM
yIpaBIisieMbIM Oue.

CIIMCOK JIUTEPATYPBI:
1. bornanosa U. Kpartkas uctopus tyanera // Yueonuk, 2007. C. 82-101.
2. https://www.dobrota.ru/posts/istoria-poavlenia-biotualeta/
3. https://med-magazin.ua/articles/view/129/
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MNOPA’KEHUE INIEYEHU Y BOJIBHBIX COVID-19: ITATOJIOTI'UA,
ITATOI'EHE3 1 KIIMHUYECKOE 3HAYEHHUE

YmypoB booup:kon ®aii3uij10eBuY,
Boaraes Jdamypoa bermypagoBuyd

Marepuajbl M MeTOAbl HCCJIeI0BaHMA. BbulM NpoOBEEHBI JUIIL OrpaHUYECHHBIE
naroyiorunyeckue uccienoBanus mnanueHtoB ¢ COVID, He roBopst yxke O pe3yibTarax
MATOJIOTUYECKOTO HCCIIEIOBAaHUSI B TE€UEHHU, MOJYUYEHHBIX IPH BCKPHITHM U pazdope
MIOCMEPTHBIX 00pa3LI0B aHAIM3A.

PesyabTaThl HccienoBaHusi. B 1enoM pacmimpeHue CHHYCOMJOB HE SIBISIETCA
PEAKOCThIO TIPU AYTONCHM M OOBIYHO OOBSICHSETCS 3aMelJICHUEM KapJAHOT€HHOIO
BEHO3HOT'O OTTOKA Y HEM3J€YMMO OOJIbHBIX TOCIUTAIU3UPOBAHHBIX MalMeHTOB. OnHAKO
IpYrue TUCTOJOTUUECKUE aHOMAJINH, ONMCAHHbBIEC BBILIE, BEPOSTHO, CBSI3aHBI C MEPBUYHBIM
3a0osieBanneM nanueHToB, T. €. COVID-19. B nenom, mOoHMKEHHOE HACBIILIEHUE KPOBU
KHCJIOPOJIOM M HAapYIIEHUE CEplIeUHbIX QYHKIUN y Tsxen0001pHbIX TanueHToB ¢ COVID-
19 npuBOAAT K TOBBIMIEHHOW YSI3BUMOCTH IeueHU. OAHAKO OCHOBHBIE MEXAHU3MBbI
MOpaXEHUSI TEYEHW MOTYT OBbIThb MHOTO(AKTOPHBIMM U PA3IMYaTBCA y OTAEIBHBIX
MalUEeHTOB, KaK MOKa3aHO HUXKE.

Bo-niepBbIX, MUKPOCKOTTUYECKHE U3MEHEHHS TIE€UYEHU MOTYT OBITh CBSI3aHBI HAIIPSIMYIO
C BUPYCHOM aTakoil. Mbl HaOII0JanM oyark NeYeHOYHOro HEKpo3a, Kak B MEPUIOPTAIbHON
o0jacT ¥ TPUIIETAIONIMX K TEPMUHAJIBHBIM TICUEHOYHBIM BEHAM o0nacTax, 0e3
3HAYUTENBHOM  OKpY)KaloIIed  BOCHAJIUTENbHOM  KIETOYHOM  MHQUIbTpauuu. ITO
COrJlacyeTcsi C KapTHHOM OCTPOro TMOBPEXKIEHUS TMeYeHH, O0€3 IUTOIIa3MaTUYeCKUX
U3MEHEHU 10 Tumy OaUIOHHMPOBaHMS, TUANMHA MAIJIOPH WIH TNEPHIEIUTIONSPHOTO
¢ubpo3a. B coOTBEeTCTBMM C KIMHUYECKUMHU HAONIOJACHUSAMH OO0Jie€ CEepPbE3HBIX
TUCTOJOTUYECKUX W3MEHEHHM, TAKUX KAaK SIBHBIM KOAryJSIMMOHHBIA HEKPO3 U TSIKEIBII
xosiecra3z He Ha0o1an0ck. M3-3a orpaHMuEHHOI0 YKcia O CUX MOp M3YYEHHBIX CIIyYaes,
HEBO3MOXXHO TOJTBEpPAUTb, SBISAETCA JM BHpPYCHAass HWH(QEKIUs HENoCpeACTBEHHON
MPUYMHOW OTUX aAHOMAJIMM. B JOMOJIHEHME K TMOBBIIMIEHUIO YPOBHS CBIBOPOTOUYHBIX
TpaHCaMHHa3 y HEKOTOPBhIX MAIMEHTOB TaKXke HaOMI0Janoch TMOBBIIIEHHE YPOBHS
mienoyHolt  ¢ocdarazsl u  ramma-rayramuiatpaicdepassl (ITT), uro cormacyercs ¢
MOBPEXKACHUEM KJICTOK OWIMapHOro »nuTenus. B moarBepkaeHue 3toro okoio 10%
nanueHToB COVID-19 umeroT noBbIlIEHHBIH ypOBEeHb 0011ero OmnupyOuHa. ITO MOXKET
ObITH 0O0JIee TECHO CBSI3aHO C TEOpUEH MPAMOI0 BUPYCHO-MHIYIIUPOBAHHOTO MOBPEXKICHUS,
nockoinbky ACE, mnpeamomaraemsrii peuentop amsi  SARS-CoV-2, 0Oonee mmpoxo
AKCIIPECCUPYETCSl Ha DSIUTENIHANTBHBIX KJIETKaX JKEMTYHBIX MPOTOKOB B OTIMYHUE OT
renaToLuTOB.

Bo-BTOpBIX, M3MEHEHUsI MOTYT OBITh BBI3BaHBI IperapaTaMy, WCHOJIb3YEeMBIMU HpU
neuenun COVID-19. HIIBII u MHorue apyrue KOMOMHHPOBAaHHbIE JI€KapCTBEHHbBIE
CpelcTBa 4acTo MCHoJb3oBalnuCh i nanueHtoB ¢ COVID-19 B Kurae. Kpome Toro, nns
HEKOTOPBIX MAIlMEHTOB TaKXXe MPUMEHSUIUCh THJIPOKCUXJIOPOXHUH M a3UTPOMHIMH. Bbuio
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3aMEY€HO, YTO ATH Mpenaparbl B Pa3jIMYHON CTENEHU I'enaTOTOKCUYHBI. [IpuMeHsemblie B
OOBIYHBIX J103aX M B TEUEHHE KOPOTKHUX CPOKOB, 3THU IpenapaTrbl MOTYT HE BbI3bIBaTh
KIIMHUYECKH 3aMETHBIX HapylieHuil nedeHu. OAHAKO THUMOKCHMYECKHH cTaTyc, OOBIYHO
acconuupyembii ¢ mHEeBMoHMTOM COVID-10, Moker caemath renaTounuThl Ooiiee
BOCIPUMMYUBBIMU K  TOKCHYECKHMM IOBpEXJAECHUAM. TakuM  oOpa3oMm, MOXKHO
MPEANOJIOKUTh, YTO MO KPAMHEN MEpEe y HEKOTOPBIX MaiueHToB ymepeHHblie HDII mormm
OBITh CBSI3aHbI C TUMH NpENapaTaMu.

B-TpeTbux, npeapacnoiokKeHHOCTh K 3a00JIEBaHUSIM NEYEHH Y HEKOTOPBIX MallUEHTOB
¢ COVID-19 wmoryr mnpoBomupoBaTh H3MEHEHHs. YacTo BCTpeyarOTCsl XPOHUYECKHE
3a00JIeBaHMsI TNIE€YEHM, TAaKHME€ KaK XPOHMYECKHM BUPYCHBI TE€MAaTUT U HEATKOIrOJbHas
KUpoOBass OOJIe3Hb TE€UEHU, HEKOTOPbIE U3 KOTOPBIX COMPOBOXKAAIOTCS IUPPO3OM. Y
MAIMEHTOB C ATUMH 3a00JIeBaHUSIMU MOTYT BO3HUKaTh ocioxkHeHus COVID-19. Jleuenue
ATUX OCHOBHBIX 3a00JI€BaHUI MEUYEHU MOXKET OBITh MPEPBAHO B TO BPEMs, KaK MaI[MEHTHI
npoxoasaT aeuenue or COVID-19. Hanpumep, y nauueHToB ¢ renatutoM B nedenue aHTu-
HBV wMoxeTr ObITh MpekpalieHo, YTO MOXKET YCYIyOuTh BOCHAJICHHME II€YEHU U3-3a
noBbiieHHON akTuBHOCTH HBV. Kpome Toro, neuenne COVID-19 creponmmamu Moxer
cnocobctBoBath perukanuu HBV wunmu HCV, yxynmas cocrosHue. TemM He MeHee,
KJIMHUYECKUE JI0KA3aTeJIbCTBA ATHUX CIIEHAPUEB BCE €II€ OTCYTCTBYIOT, M HEOOXOIuM
JOTIOJHUTEIbHBIN TPYNIIOBOM aHAIM3.

B-uetBepthix, runepBocnanurensHas peakius Ha COVID-19 mMoxeT crmoco0cTBOBATh
MOBPEKJIEHUIO MEeYeHU. XOTsI OOJBIIMHCTBO CUMITOMAaTHYECKUX MAI[MEHTOB HCHBITHIBAIOT
JETKoe KIIMHUYecKoe 3abonieBaHue, OKoiO 20% CTAHOBSATCA TSDKEIO WM KPUTHUECKU
00JbHBIMU, OOBIYHO HAUMHAs CO BTOPOW HEJENM Havaja 3a00JieBaHHs, a Y HEKOTOPBIX
pa3BHUBaeTCs JibIXaTejabHas HEJAO0CTaTOYHOCTh. JlabopaTopHble MCClIeIOBaHUSI TOKAa3bIBAIOT
MOBBIIIEHUE B IUIa3M€ KPOBH YPOBHS IIUTOKMHOB M APYIMX BOCHAJIMTENIBHBIX MapKepOB,
takux kak IL-1, IL-6, a Takke ¢akTop HEKpO3a OMYyXOJH, YTO MPUBOAUT K LIUTOKUHOBOMY
HITOPMY Y YacCTH MAIMEHTOB, AHAIOTUYHO TOMY, YTO HAOIIOAAETCS TIPU TPUIIIE, aTUITUYHAS
nueBMoHuss U1 BBPC. Ilockonbky Kak pe3ynbTaT TMIIOKCHMU T€HaTOLMThI YK€ CTaHOBSTCA
BOCIIPMMMYHMBBIMU K MOBPEKJICHUSAM, 3Ta UMMYHHAasl UYpe3MepHasi peakiusi MOKET BbI3BaTh
MIOBPEKICHUE TENAaTOUUTOB U IIPUBECTU K NOBBIIEHNUIO ypoBHA HOII.

BeiBon. I[loBpexaeHuss Ne4YeHM BCTPEUAIOTCS B 3HAYUTENBHOW CyOMOMyJsuu
nanueHToB  COVID-19, ocobGeHHO y mMalMeHTOB ¢ YMEPEHHOW H Tskenou ¢Gopmoit
3aboneBaHuss. K OCHOBHBIM IMATOJOTMYECKUM HM3MEHEHHUSM MOXKHO OTHECTH YMEpPEHHOe
YBEJIMYEHUE CHHYCOMAAIBbHON JUMQGONUTapHON HHQUIABTpaMK W MYJIbTH(POKATbHBIN
HeKpo3 mneyeHu. llpsmble BHUpYCHBbIE HHIYLHPOBAaHHBIE HHUTONATH4YecKue AP EKTh U
MOTEHI[MAJbHAsA TeNaTOTOKCUYHOCTh TEPaneBTHUUECKUX MPEnapaToB SIBISIOTCS JIBYMsI
HaumOojiee BEPOSATHBIMU OCHOBHBIMU MEXaHHW3MaMH TIOBPEXACHHUS TMEYEHH Yy JaHHBIX
MAlMEHTOB.
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KYPFOIIMH HOHUHU ATPO® MYXUT OFBEKTJAPUIAH
AHUKJAIJIA KYJUIAHWIAIUTAH JIOMUHUCIHEHT PEATEHTJIAP
BA VJIAPHUHI TABLCUPJIAIINALI MEXAHU3MHA

YcmanoBa Xui101a Y MMaTa/JIueBHA.,

V3bexucmon Pecnybauxacu Munnui

26apous Xapouii-mexHuka UHCMumymu, K.¢).H, 0oyeHm.,

bobo:xonoB Xuxkmar lllaBkaToBuy

Vsbexucmon Pecnybnuxacu Muxu uwnap éazupinuzu Maxcyc onepayuanaphu
mysoguxrawmupuw bowkapmacu Maxcyc maiiépeapaux yKye maprasu, PhD

Byryuru unm-¢an, TexHoIOTHS Ba MILIA0 YUKAPUII PUBOXKJIAHTAH JaBpnaa Tioban
MyamMmoJiapial Oupu Oy — aTpod MYXUTHHHI TYpJIM OFUP Ba TOKCHUK MeTayjiap OuiaH
udnocnanumm xucobnanaau. Mad uukapuiil Ba CAHOATHUHT PUBOXKIIAHUIIN HATHKACH]1a
aTpo MyXuUTra aHTPOINOTe€H TabCUP MHUKAOPH IOKOpU Aapaxana omau. Mmad yukapuin
YUKUHAWIAPDUHU ~ aTpod MyXuTra Tanulam okKuOaTtuia KYpFOIUMH — HOHJAPUHHUHT
OMOTeOKMMEBUHN IUKIU Oy3uiaAu. Yap 3ca O3UKa 3aHXKUPH OpPKaJd MHCOH OpraHU3MHra
kupuO OOpJM Ba Typiu KacCaJUIMKJIAPHU r03ara KeaTupMokaa. by sca ¥3 HaBOaTtuma atpod
MYXUTHUHT TYpJId OOBEKTIApUIArH KYPFOUIUH HOHJIAPUHUHT U3 MUKIOPJIAPUHU aHUKJIAIL,
yIapHU TaxXJWi1 KUIUO OOpHIl YyYyH HMIIOHWIM, SKCIPECC, CE3TUPJIUTU Ba CEJIEKTHBIIHUIU
IOKOpH OYJITraH aHaIM3 METOJMHU UILIA0 YMKHIL 3apypIAUTUHU KypcaTau.

Cyurru Wusuiapaa amaira OIIMPWITAH W3JIAaHUIUIAD Ba alaOUETIap TaxXJIWIM IIyHU
KypcaTaJuku, IOKopuaaru Ttanabnapra SHr MakOyau Oy KUMEBHHA ONTHK CEHCOPIIHU
Mociamanapaan doigananumaup. byHaa karTuk maTpuia (TanlyBuM)ra JFOMUHUCIICHT
OpPraHuK peareHTIap HMMOOWUTaHaAW. XOCHJ OYiraH ONTHUK CEHCOpAAard MOoJeKyla
aHUKJIaHAE€TraH KYpFOIIMH MOHJIApH OWiIaH y3apo KOMIUIEKC OMpUKMa XOocuil Kuiaau. by
METOJ] SKCIPECC, TaHIa0 TabCUP STYBUYAHJIUTH IOKOPHU, TYPJIH TAIIKU TabCUpilapra YuamMiIn
Ba Y3rapHIlTHU BU3yaJl CE3UII MyMKHHJIUTY OWJIaH ajoxuaa aoin3apo xucobmananu [1-5].

Mornekyna Ty3ulnumM, Kaiicu Trypyxjap uUMMoOWUIamiga Ba Kalcu TypyxJjap
KYPFOILIMH MOHJapu OWIaH KUMEBUH peakiusiia UIITHPOK STHILIMHU OJITUHJAH aHUKJIAI,
BaKTHM TeXall XaMJa peareHT HCpOo(QrapywIMrMHUA OJIIMHU OJMII  MaKcaauaa,
KYJUlaHWIa€TraH OKCHA30peareHT MOJIeKyJlacH KBaHT-KUMEBHM XucoOjaluwiap OpKaiu
Yprasuiau.
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OsvHran HaTwxajnapra Kypa 3SpHOXpoM Kyk-kopa P pearenTn Mozexynacuna
AIIEKTPOH 3WWIMKHUHT MaH(UH KHAMaTH 9HT KaTTa TyIuianran aromiap spHA: -N=N- rypyx
TapkuOuaaru a3zot aromnapuza: -0,414 sa — 0,214, -OH rypyxnap TapkuOugaru KHUCIOpoI
atommapuaa: -0,326 Ba -0,327 skamnmuru xamma MycOaT KHHMATIApHUHT SHT WHPHUK
kuiimati -SO3H Typyx TapkuOumarun Bogopon aromuna stbHu 0,313 ra TEHr SKaHIUTHHU
Ky3aTHILIUMU3 MyMKHH.

OnuHTaH HAaTWXallap acocuia MIyHAald Xyjocara KeTUIINMU3 MYMKHHKH, SPHOXPOM
KyK-Kopa P pearenTuHUMHTr TamryBum copOeHTra mMmMoommianumu -SOzH rypyx xucoOura
amasra oImaiu.

NMMoOuanran 3puoxpoM Kyk-Kopa P peareHTHHUHT KYpFOIIMH HMOHJIApu OuiiaH
TabCUPJIALINIIY peareHT Mojekynacuaard -N=N- rypyx TtapkuOujaru azoT aTomjapu Ba -
OH rypyxyap Tapkubuiaru BOAOPO aTOMJIApH XHUCOOHUra amara OImaim.

ynunraek, peareHT mojiekynacu Tyswinimnad Hyper Chem gactypu Oyitmua xam
Yprauunau. ONMHTaH HaTHKAJTAPHUHT OUp XWIJa YUKUIIH, FOKOPUAAard GUKPUMU3HU TYFPU
SDKAHJUTUHU UCOOTIal .

Kypcatn®6 §yTunran peareHTHHHT TallyBYMTa HWMMOOWUIAHUIIMHUHT — ONTHMAI
[IAPOUTIApU SApAaTWIAW. byHna peareHTHUHr TallyBUMra HWMMOOWIIAHMIIM Ba YHHU
aHUKJIaHA€TraH KYPFOIIMH MOHJIApU OWJIaH KOMILIEKC XOCWJ Kuiuiu [K-cnekmpockonuk
TEKUIUPUII HATHKACUAa TeKITUPUIIIH.

WNmna® yukuiarad peareHT-TallyBYM ONTHK CEHCOp TH3UMHU opKaiu Pb nonmapunu
aHWKJIANIa TEKIIUPWIAW. PeareHT-TamryBuM THU3WMUHHUHT aHUKJIAHAETTaH KYPFOIIUH
MOHJIapU OWJIaH XOCHJI KMJITaH KOMIUIEKC OMPUKMAcUHHUHT (a3oBuil Ty3unuid, 3D makmu
HyperChem Ba ChemSketch nactypnapuma ypranuiiu.
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METOJAUKA PEHIEHUA 3AJAY OKOJIOTHYECKOI'O COAEP KAHUSA
HA YPOKAX ®U3UKH

Kapmmen /lagaxon YpajgoBuu

Tepme3sckuii 20cy0apcmeeHtblil yHugepcumen,

1 kypc macucmpa uzuxu.

Typcynos Anumep McakoBuy, rnpenogasareib

kageopol « Dusuxuy Tepmuszckozo I'ocyoapcmeennoz2o ynusepcumema

AHHOTamMA: B dannoii cmamve agmopuvl packpuvléaem mMemoouKka peulenus 3a0ay
IKOJI02UYECKO20 COOEPHCAHUS HA YPOKAX PUSUKUL.
KnroueBble ciioBa: npuHLUI, 00y4eHHs], 00pa30BaHusl, BOCHUTAHUs, IPOOJIeMa, 3aKOH,
3aKOHOMEPHOCTb, SKOJIOTHSI, METOJNKA, 3(P(HEKTUBHOCTD, MPAKTHKA, TEOPHSL.

Kak wu3BecTHO, 3amaun 1o (puU3MKe SBISIOTCA CPEICTBOM HE TOJBKO YCBOEHHUS B
yrayOJaeHus TEOPUTHUECKUX 3HAHUM, HO M OCYIIECTBICHHUS CBSI3M WIKOJBI C KU3HBIO,
MOJITOTOBKH YYalUXCs K UX Oyaymieil TpyJ0BO# 1€ATEIbHOCTH.

[Ipu oOydeHun ¢u3MKe CyIIECTBEHHA pOJIb peUIeHus 3aJay, TaK Kak »3To
BbIpA0ATHIBACT y YYaLUXCsl CHOCOOHOCTh MPUMEHST TEOPUTUUECKHIE 3HAHUS Ha PAKTHKE.

JIroboMy y4eHUKY B MOBCEAHEBHOM KU3HHU MPUXOIUTCS PEIIaTh MHOXKECTBO OBITOBBIX
U TPOU3BOJCTBEHHBIX 3adad. [loaToMy Ba)xHO, YTOOBI yyaliMecs OBJIAAEId HE TOJBKO
npueMaMu pelieHus (U3MUeCcCKuX 3a7ayd dKOJIOTMYECKOro COACpaHHs Pa3IMYHbIX THIIOB,
HO U OOOOILEHHBIMH IpHUEMaMH, KOTOpPbIE MOYKHO NPHUMEHSTh IPU PEUICHUH 000U
M03HABATEIbHON U TBOPUYECKOH 3a]auH.

Pemienue 3aa4 9K0JIOTMYECKOTO COMIEPIKaHUSI TOMOTaeT c(OPMUPOBATH Y YHALUXCS
YMEHHUE CBA3BIBaTh TEOPHUIO C DKOJOTHEH, CIOCOOCTBYET Oojee TiyOOKOMY U MPOYHOMY
YCBOEHUIO (PU3NYECKUX 33]a4, Pa3BUTHIO JJIOTHYECKOTO MBIIIICHHS.

[Ipexxae yeM ImpUCTyNaTh K peHIeHHI0 (PU3MYECKUX 3ajlad, COCTABICHHBIX Ha OCHOBE
HKOJIOTMYECKOro Marepuania. YuuTenab GU3NKU JOJKEH YOeaUThCsl B TOM, YTO BCE TEPMUHBI
U TIOHATHS B YCJOBUHU SICHBI ydamumcs. [oaTromy oObsCHEHHE HEMOHATHBIX TEPMHHOB B
MOHATHI YCIOBHSI — NEPBBIA ATl MOCJIE YTEHUS 3a]1a4l OJHOBPEMEHHO C 3TUM BHHMaHHUE
ydamuxcst (QUKCUpyeTcs Ha JIaHHBIX HMCKOMBIX BEJIMYMHAX YCJIOBHS 3aJaud |
paccMarpuBaercsi GU3NYECKOe SBJICHHUE IKOJIOTH, 0 KOTOPOM F'OBOPHUTCS B 3a1aUe.

Crnenyrouuii sTam pemieHuss — KparTkas YCJIOBHAs 3aluch. 37eCh HE0OXOAMMO
YCTaHOBUTH CUCTEMY €JIMHUII, B KOTOPOW OyaeT Mpou3BOAUTHCS peiieHue. [lepeuncnennbie
dTanbl — NPEBAPUTENbHBIE, OHU MOABOAAT K OCHOBHOMY — HEIOCPEICTBEHHO DPEIICHUIO
3amaun. Pemenune ¢Qu3myeckux 3a7ady, COCTABICHHBIX Ha OCHOBE JKOJIOIMUYECKOIO
MaTepuasa, 3akKJI04aeTcs B BBUICHEHMH (DU3MYECKOW CYIIHOCTU 3a1add, (U3NIECKOTro
mpolecca WM SIBICHUS, ONMCAHHBIX B Hed. Takum oOpa3oM, MpoIecc pemeHus] TOM wiu
MHOM 3a7auu 1o (PU3MKe, COCTaBJIEHHON HAa OCHOBE 3KOJOTMYECKOTO MaTepuaia, Kak
TPaJAULIMOHHBIM COCTOUT U3 CIAEAYIOLIUX 3TAIOB!
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1. UreHne ycnoBuUs.

2. OObsicHEHHE HENOHATHBIX TEPMUHOB W BOCCTAHOBJIEHHE B IaMATH
COOTBETCTBYIOLIUX MOHITHH.

3. [IpeaBapuTenbHbIi GU3NUECKUN aHATIU3 3a]a4UH J1JIs1 BHIACHCHUU.

4, Kpatkas 3anuce ycinoBus.

S. YcTaHOBIIEHHE CUCTEMBI €IUHMUIL 1JIs1 PEIICHUS.

6. Omnpenenenue bu3HUECcKuX 3aKOHOMEpHOCTEN u COCTAaBJICHUE

COOTBETCTBYIOLIMX YPABHEHUHN WIIM MOCTPOEHUE COOTBETCTBYIOMIETO rpaduka (ueprexa).
7. HaxoxaeHre YuCIOBOTO 3HAYEHHSI BEJIMYWH, OMPEACNSIONINX HCKOMYIO
BEJIMYMHY, WU MOJydeHHe 0011ei Gopmyibl, MO0 MpoBeAecHNE HEOOXOAUMBIX U3MEPECHUM

Ha YepTexKe.
8. HaxoxaeHne 4ncinoBoro 3Ha4eHus: HCKOMOM BEJIMUUHBL.
0. OKoHYaTeNnbHbII OTBET U €r0 PU3NYECKUNA CMBICIL.

BoruucaurebHbIe 321241 IKOJOTHYECKOT0 CO/IePKAHMS

BoruncnurenbHble 3a1a4u HKOJIOTMUECKOT0 COAEpKaHUs LeIeco00pa3Ho Mpeasarath B
crapmux kiaccax. [lpm pemeHuM ydamuecs HEMOCPEICTBEHHO CTAJKHUBAIOTCS C
HEOOXOJIMMOCTBIO TPHUMEHSITh 3HAHUS MO (QU3MKE ISl perieHus (U3MYECKUX 3ajad,
COCTaBJIEHHBIX Ha OCHOBE KOJIOTMYECKHUX MarepuasioB. B cucreme pazHooOpa3HbIX (opMm
CBSI3M Kypca (DM3UKU C dJIEeMEHTaMH SKOJOTH PEIICHHE TaKUX 3a/ad SIBISIETCS Ba>KHBIM
3BE€HOM, CBSI3BIBAIOIIMM TEOPHUIO C MPaKTUKON. OJHAKO B CYHIECTBYIOIIMX 33JaYHUKAX I10
¢dusuke s 0011€00pa30BaTENBFHOM ITIKOJIBI MOYTH HET 3a/1a4 SKOJIOTHUECKOTO COIePIKAHUS,
OTpakaroMIMX CHEeNU(UKY HAIIETO PEerHoHa.

[TosTomMy yuuTensaMm cenbCKux 0011e00pa3oBaTeIbHBIX IIKOJ MPU O3HAKOMIICHUU
yJammxcs ¢ (PU3NUEeCKUMHU OCHOBAMH JKOJIOTH TYTEM pelIeHUs 3ajad MPUXOJUTCS
JOCTaTOYHO TPYAHO. VYUUTHIBas OSTO, Mbl COCTaBWIM psif (HU3MYECKHX 3a7ad
9KOJIOTUYECKOTO COJIEPKAHUS PA3HOTO THUIA, KOTOPBIE TOKHBI IOMOYb YUUTEIIO.

C mnomompio (U3MYECKUX 3a/lad, COCTABJICHHBIX Ha OCHOBE JKOJIOTHYECKOTO
Marepuaia, B MIpolLecce MPEernofaBaHUs MOXXKHO MO3HAKOMHUTH YYalllUXCSl C Pa3TUYHBIMU
MpoIecCaMy UJIU SIBIICHUSIMU YKOJIOTHUHU.

N3BecTHO, 4TO mpoliecC pelIeHns] KaXKI0W BBIYMCIUTEIBHON 3a/1a4l KOJIOTHYECKOTrO
coJiep:KaHus 1o (PU3HKE COCTOAT U3 JBYX yacTeil: puznueckoi u matemaTuueckoi. [lepByro
YacTh COCTaBJISIIOT YsACHEHHE (PU3MUECKOTO TMpOoIecca WJIM SBJICHHUS OKOJOTHH,
ONpENETAIOIINX COEPKAHUE 3a]]a4H, HAXO0XK/ICHHE KOJIUYECTBEHHBIX 3aBUCUMOCTEN MEXKIY
W3BECTHBIMU BEJIMYMHAMH W COCTaBIICHHE COOTBETCTBYIOIIMX (opMyI, ypaBHEHHH Ha
OCHOBAHUU T€X WU WHBIX OMBITHBIX U TEOPUTUYCCKUX JaHHBIX.

Maremarnueckass CTOpOHa TMpPEACTaBI€HA BCSAKOTO poja Mpeodpa3oBaHUSIMU,
pEIICHUSIMA COCTABJICHHBIX YPAaBHEHHM [IJI1 HAXOXJCHUS HCKOMBIX BEIUYUH TyTEM
MPUMEHEHUS] MaTEMATUUYECKUX MPABUII, @ TAK)KE CAMU BBIUHUCIICHUS.
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BAJIUKUYNJINK XYKAJTUKIIAPAJIA TABUAN O3YKA BA3ACH -
DAPHNIA ETUINTUPHUIL

Ao0auna3zapos X. X.

Kyxon /lagnam nedazozuxa uncmumymu 0oyenm
Mup3saes X.H.

Dapzon oasnam yHugepcumemu Ma2ucmupu
Cupauxkos M.H.

Vbexucmon Munnuil ynusepcumemu Mazucmupiap

Byryurun kynpa pecnyOnukana OaJMKYMIUK TApMOFUMHHU KaJall PUBOKIAHTHUPHIIL,
O0anuK MaxcyJjoTiapu WIUIA0 YUKAPUIIHUHT 3aMOHABUN Ba MHHOBALIMOH YCIyOJIapuHU
KOpPUHN JTHUIL, OATUMKUYMWIMK XYKaJIUKIapura OMPUKTUPUIITaH CyB XaB3a MalOHJIapHJaH
WIMUN EHIAITYB acocHaa camapaiu (poamaHuIMOKIA.

V36exucton Pecniy6mukacu Ipesunentunnnr «2017 — 2021 immnapaa Y36exucton
PecniyObnukacuHM pUBOXKJIAHTUPUIIHUHT O€lITa yCcTyBOp HyHanmumu Oyiinya Xapakatiap
ctparerusicuiu «®Daon TagOUPKOPINK, UHHOBAIIMOH FOsUIap Ba TEXHOJOTHUSJIAPHU KyJial-
KyBBaTJalll WIJIM»Ja amalira OIIMPHINTa OWJ JaBiaT Aactypu Tyrpucuma» 2018 wmn 19
saBapaaru 11K-3484-con kapopu WXpOCHHU TabMHUHIIAII, MaMjaKaT/Ja OMyXTa €M HIILIa0
YUKAPHII XAKMIIAPUHU KYMAWTUpUII Ba cUpATHHU SXIIWJIAII, MaBXyJ KyBBaTiaplaH
camapaiu GhoigaNaHuIl, MaXaJJTui OMyXTa €M UIUIa0 YNKApPYBUM TAIKUIOTIAPHU KYIIIao-
KyBBatTiam Makcaauaa Bazupnap Maxkamacu kapopiapu ynkapuiras [ 1].

V36exucTonaa THAPOOHONOTHK TAAKAKOTIAD HyHATHIINIA MAMIAKATAMHI3 OJTHMIAPH
A.M.Myxamenues, 3.A.TommynatoB, A.P.Ky3meToB Ba Oomikagap TOMOHHUIAH TYpPJIH
TUIIJATM  CYB  JKOTM3UMJApuJa 300IUIAHKTOH  OpPraHM3MIIAPHUHI  TaKCOHOMMSICH,
TapKaJIMIIM, OJKOJOTMK XYCyCHUATIapH Ba OalMKYMJIMK CYB  XaB3ajapu O3UKa
MaxCyJIOPJIUTUHU OLITUPHIITA HYHATTHPUITAH WIMHUI H3MaHunuiap onud 6opuiran[2,3,4].

Bbyrynru kynaa O0aquKYMINK TApPMOKJIAPUHUHT 03yKa 0a3acMHM PUBOXKJIAHTUPHILTA Ba
OaMMKYMINK QepMep XYKaTuKiIapyu XaMmJla TAIIKUJIOTIApUHU I0KOpHU cudatiu o3yka OunaH
TabMMHJIAII OOpacuaard y3wiMunuiap TyQainu, OaluKYMINK MaxCyJaoTiapy E€TUIITHPHII
XKMJIAPUHUHT YCUIIl CypbaTiiapy 3TUOOp KapaTUIMOK/IA.

Banukumimk Xy kanukIapuHUHT TaOuuil 03yka 0azacu “Tabuumii o3yka emu -Daphnia
HU CYHBUH, MIAPOUT/IA KYTIAUTHUPHII aMaTUETTA KOPUN ITHUIIL, CYHBUI KYJUTAPHUHT “‘TaOuni
o3yka emu -Daphnia vy Ouian TaMHUHIaI MyXyM KypcaTKUWIapaaH Oupu xucodmaHau[6].

Daphnia Ganukiap y4yH >KOHJIM THPHK 03yKa cudaruaa doigananuim Oyitnya nynéna
OupuHuM YpuHmapiaHn OwpuHH dramiarad Typ. Daphnia magna Straus, 1920 Typu
Hloxmopmyitnoin kuckuubakacumonnap Cladocera kemka Typkymu, Daphnidae ownacu
Dafniya ypyrra mancy6 0ynu0, ymap Oanuk yd9yH THPUK 03yKa cU(DaTIId KYIad THPUIAIH.
Kynruna GanuknapHunr anauHkaizapu 85-90%, Bosra erran Oanukiap o3ukacuuu 40-45%
300MJIaHKTOH OpraHumiapuiaH ubopat o3ukiaHaau. LyHuHrnek nadHusiHA Typiu
Maxcyc Kymumuanap (OeToH X0BY3, siMaiap Ba X.K.Jlap) XaB3anapaa kynaiitupmiaau. ToBap
OaJIMK TypJapyHU €TUITUPHINIA TAOUUK 03yKa 0a3acu KaTTa axaMHsTra ara.



https://lex.uz/docs/3512871
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Nmnad gukapum taxkpubdamapu 2019-2021 #imn AHIWKOH BHIOSATH OATMKYMIIMKKA
UXTUCOCHAalran “Acartwiia acia kynu’,“YiyrFHop Mmax3ojgacu” Ba Oomika ¢epmep
Xyxamruaa omu6 Gopwinn. By bepmep xyxamruaa 60 M (cys xaxmu ~30 M%), ViryrHOp
TyMaHu “YIIyFHOp mIax3ojacu’ OaTuKUYMIMKKa UXTUCOcTamran ¢pepmep xyxanuruga 60 Ve
(cyB xaxmu ~30 M%) Ba “UnnoGommuk Opumosiap epu” dopsa depMep xyxamuruna 45 m°
(cyB xaxmu ~23 M) yMymHid Maiinonra sra Oynran Daphnia xymaiitupum XoBy3napu
KYPWJIIH.

JapHus eTHIITYpyBYM XOBY3JIap MKJIMM IIAPOUTAAH KEeIUO YMKUO mapouTia Kapad
70-80 cm mam 1 metpraga (koiira, XaBo, xapopaTra kapab) OamaHaaukna CyB OuiiaH
tynaupwinu. Daphia Hu yerupu6, kynaiitupumn 22-28°C xapoparrada Oyiran xapopatia
eTrmTHpUIIU[5,6].

JadHust eTUIITHPUIN XOBY3JIapHia Xap JIOMM CyB OWJIaH TYJIIUpWITaHUAaH OUp KyH
KelinH oHa nadHusuap tammiaan. OHa gadHusap 0ada0OHHNAIA TAPTEHOTCHETHK TyXyMra
sra yproumnapaan uoopar Oynumu kepak. JladHusHU 03UKacH OpraHUK TyHraaH (OT,
KopaMoJi, mnapasHja TyHru) dongananwiau. OpraHuk TYHT V3M KUCKHYOaKaCHMOHJIAP
TOMOHHUJIAH TYJIMK UCTEHbMOJ KUJIMHMANIM, acocaH yinap Oakrepusuiap Ba Oup Xyxanpaiu
OpraHU3MIJIAPHUHT PUBOXJIAHAIUTAH HACTYMIIMK JKOMH OYIIU0 XU3MaT KUJIa/Iu.

JaHusHN XOBYy3/Iapra TanularaHiaH CYHT, pUBOKIIAHHII XOJATH Ky3aTHO OOpHIIan.
Xap 1-2 xkynga Oup MapTa nadHHUSHH TUTAHKTOH Typlapuaan Qoiigananu® yluiaHau,
maddod uaumra cyB conud, Bu3yan Tap3aa kypuiau. CyBHH XapopaTd KYTapUIIUIIH,
KaMauimm €ku uQociaHuil gapaxacu JadHUSHU Te3la ynuMmura cabad Oynaau MIyHUHT
y4yH JOMMO HazopaT Kwinb Ttypuiagu. Xadraga Oup Mapra HOOMYJSLUS
PUBOXKJIAHUIIMHUHT ~ MUKJAOPHM  JapakaCMHM  TEKIIUPUII  y4yH  JadHUsIapAaH
HaMyHalapuHu oJuHau. HamyHanap XaB3aHUHT Kamujga 5-6 HyKTalapuJaH OJIMHAIU,
6romacca Ba (MIBTPIAHTAH CYBHHHT Xa)KMHHH aHHKIAHHO, 1 M° madHHUS MaccacHHH
aHUKJIaIl MyMKHH.

Ymymuit 165m° (cyB xaxmu ~83m°) Daphnia kynaiiTupuin xoBysiapu EpaaMua,
yMyMHd MalJoHM 56 Ta CyHBHH CyB XaB3aJapuMHUHI TaOuMil 03yka Oa3acu OuiaH
tapmuHIanau. Daphnia maxcymnopiuru 50 1 cyBaa ~50-70 T OYnuIIMra SpUIIHIIIA.
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MPUMEHEHUE INAPHUPHON MY®THI 1J151 OUUCTKHA JTHA
PEAKTOPA

Tomos Bypu Pag:ka6oBuy,

Kanouoam @uauko-mamemamuieckux HayK, 0oyeHm
Xampoes Llep3oa I'yimyporoBuy,

Accucmenm Haesoutickuii 2ocyoapcmeenHblli
2opubli uHcmumym (Y3bexucman)

AnHoTtauusa. Kax naxkazanu nabdnooenus ¢ BIOX wneumpanuzayuonnoco yexa 6o
8peMsi MeXAHUYeCcKo20 nepemeuu8aniusi Cyib@uoHblx pyo ¢ peaceHmom (AKmusuposaHHblil
V20.1b), HAba0aemcs 0caxicoeHue peazeHma.

s npogeoeHs. HenpepvieHO20 npoyecca COpPOYUOHHO2O OKUCTeHUS
MOHKOUBMEIbYECHHBIX Cyﬂb¢u0Hblx KOHYEeHRmMpamoe nPUMEeHAEeNnICA CneyualbHbvle annapanisl,
pa60maiow;ue 6 YCilosusiax cma6wzu3auuu memnepamypvl npu NOCMOAHRHOM A3PpUPO6AHUU.
ﬂ]lﬂ YCKOpERUA npoyecca OKUCIEeHUA 6 makKux annapamax HeoOxX00UMO Henpepvleroe
nepemewuearHusl nyJjibnasl. Hepcnekmueﬂbm/t Hanpaejlernuem npu nepemeueaHuu IHCUOKUX
cped A6JIAemcA UCnojlb306aHue HOB020 NOKOJIEHUA 060py006anz, Komopoe noseojisiem
yeeaudueamos myp6yﬂu3auui0 U YupxKyjaiayuro nomokxKoe npu 0@H06’p€M€HHOM CHUJSCEHUU
9Hep20n0mpe6ﬂeHuﬂ u memaiaioemKkocmu.

Drilling and blasting operations in the general public work technology in the
development of mineral deposits, composed mostly of rock, are one of the main production
processes. Drilling wells is a time-consuming and expensive process. The cost of drilling
operations at open-up to 25 - 40% of the total cost of production of 1 ton of rock. Increasing
drilling blasting holes can be achieved through the use of new, more effective rock cutting
tool, a rational choice of types and more advanced technology of their application in the
given mining conditions.

Therefore, with increasing volumes of roller cone drill blast holes in open cast mining
development of new standardized types of cutters cone bits it is very urgent scientific
challenge.

BIOX neytrallash sexidagi kuzatuvlarga ko'ra sulfidli rudalarni reaktiv bilan
(faollashgan uglerod) mexanik aralashtirish paytida reagentning yog'inlanishi kuzatiladi.

Yupga maydalangan sulfidli kontsentratlarning sorbsion oksidlanishining uzluksiz
jarayonini amalga oshirish uchun doimiy shamollatish bilan haroratni bargarorlashtirish
sharoitida ishlaydigan maxsus moslamalar go'llaniladi. Bunday qurilmalarda oksidlanish
jarayonini tezlashtirish uchun pulpani uzluksiz aralashtirish zarur. Suyug muhitni
aralashtirishning istigbolli yo'nalishi - bu energiya sarfi va metall sarfini kamaytirish bilan
birga ogimlarning turbulizatsiyasini va aylanishini oshirishga imkon beradigan yangi avlod
uskunalaridan foydalanish.

Tayanch so’zlar: sharnirli mufti, tuzilish sxemasi, mexanizm modeli, kirish va chigish
zvenolari, harakat gonuni, regressiya, burchak tezlik, harakatni uzatish nisbati.
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KuaroueBble cioBa: wapnupuas mygpma, cmpykmypHas cxema, mMooelb MexaHusmd,
6XOOHbIE U BbIXOOHbLIE 36€HbS, 3AKOH OBUJICEHUS, pecpeccus, Venoeds CKOpOCHb,
nepeoamouHoe Yucio.

AKmyanbHoCmb memvl UCC1e006aHUA.

B nacrosimee BpeMsi BaXHEHIIMMU HANpaBJICHUSIMH TOPHON IMPOMBIIUIEHHOCTH BO
BCEM MUPE SIBISETCS MOBBIIIEHUE TEXHUKO-DKOHOMHYECKHX ITOKA3aTENIE KOMIUIEKCHOM
nepepaboTKM MUHEPAJIbHOTO CBHIPbS M Pa3BUTHE pecypcocOeperarommx TeXHOJOTHM.
Pacmupenre 00eMOB OCBOCHHSI CHIPhEBOM Oa3bl SKOHOMUYECKH I1€71€CO00pa3HO TOIBKO Ha
OCHOBE CaMbIX COBPEMEHHBIX pa3padOTOK B OOJACTH COBEPIICHCTBOBAHUSI IMPOIECCOB
nepepadboTKH MOJIE3HBIX HCKOMMACMBIX.

I[To wMepe COBEpIICHCTBOBaHWS  TEXHOJIOTHM  OOOTAIICHWS W  TOBBIIICHUS
KOMILUIEKCHOCTH HCIIOJIb30BAaHUS MPHUPOJHBIX PECYPCOB HCCIEAOBAHO U pa3padOTaHO
OOJIBIIIOE MHOXKECTBO aIlllapaToOB IEPEMEIIMBAIONIETO THIA, CPEId KOTOPBIX OCOOYIO
MOMYJISIPHOCTh MOJYYMJIM MEXAHWYECKHE 32 CUET MPOCTOTHI KOHCTPYKIHMH W IIAPOKOTO
CIIEKTPa BO3MO>KHOCTEH.

Hawubonpiiee pacrnpocTpaHeHHe B METaUTYPTHYECKOW MPOMBIIIJICHHOCTH TOJYYHIIO
MEPEMENIMBAHNE C BBEJACHHEM B IEPEMEIIMBAEMYIO CpPElYy MEXaHWYECKOW JHEPTUU U3
BHEIIHEr0 MCTOYHHKA. MeXaHMYeCKOe IMEepPEeMEIIMBAHUE OCYIIECTBIISIETCS C ITOMOIIBIO
MeEIIaJIoK, KOTOPBIM COOOINAeTcs BpalllaTeIbHOE BIKCHHE JHMOO HEMOCPEJICTBEHHO OT
AJIEKTPOJABHUTATENSA, MO0 dYepe3 PEeAyKTOp WIM KIMHOPEMEHHYIO mepenady. M3BecTHBI
TaKK€ MEIIAJKM C BO3BPATHO-TIOCTYMNATEIbHBIM JBWKCHHEM, HMEIOUIME MPUBOA OT
MEXaHUYECKOTO UITH 3JIEKTPOMArHUTHOTO BUOpaTopa.

[Ipn MexaHMYECKOM MEPEMENIMBAHUN OCYILIECTBISIOTCA TAKUE BAXKHBIEC MPOLIECCHI KaK
TEIJI0 - M MaccoOOMEH, MHTCHCH(DHKAIUSA XHUMHYECKHUX PEaKIHH, TMOJyYeHHE BBICOKO
TOMOTE€HU3UPOBAHHBIX CYCIIEH3UN U AMYJIbCUI, U IPYTHE.

Yacro nepeMenimBaHue NPUBOJAUT HE TOIBKO K TOMOT€HHU3AIMH, HO M K MEXaHUYECKOM
aKTUBalMU. MEXaHWYeCKOW AaKTHBAIMEW MOXHO IOJy4aTh MPOAYKIHIO C 3aJaHHBIMU
buznyecKkuMu, PU3NKO-XUMHUUYECKUMHU CBOMCTBAMHU, HAlpPUMEp, MPOTHO3UPOBATH JAUAMETP
Kamnesjab JUCIEPCHOM Cpelbl B OMYJbCHUSX; PETYJIMPOBATh CTENECHb U3MEJIbUCHHUS TBEPIOM
dbpakuuy B CYCHEH3USIX; YMEHBIIATh JIETy4eCTh KOMIIOHEHTOB, M3MEHSTH IUIOTHOCTh U
BSA3KOCTH U T.JI.

Ilenu u 3a0auu ucciedosanus — COBEPIICHCTBOBAHUE TEXHOJIOTUH MEXAHUYECKOTO
MEepEeMEIIMBAHUS  JKHAKUX Cpel, H pa3paboTka TMepeMEelInBaloNIero YCTPONCTBa,
00J1a/1af011IeTO BHICOKON HHTEHCUBHOCTH TIEPEMEIINBAHMUS.

3a1auaMu HCCIICIOBAHUS SIBJISIOTCS

- pa3paboTKa MPUHIIUITHATHPHO HOBOTO YCTPOMUCTBA JIJIsl IEPEMEITHUBAHUS CYIbPUITHBIX
Pyl C peareHTOM OJIHOBPEMEHHO B TOPU30HTAJIbHON M BEPTUKAIBHOU IJIOCKOCTH, KOTOpast
HE JIOMYCKAIOIINUE OCAXICHUE PEareHTOB Ha THO MEIIAJIKH.

- pa3paboTka yCTpOWCTBAa MEIIAIKH, KOTOpas  OJHOBPEMEHHO  IPOU3BEN
MepeMeNInBaHNe U OYUCTKA CTEHOK COCY]T MEIIAIKH.
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-TeopeThyeckoe 0O0OCHOBaHHE BBHIOOpA OCHOBHBIX KOHCTPYKTHMBHBIX IapaMETPOB
MEIIIaTKA

-IPOBEAICHUE  DKCIEPUMEHTAJIBHBIX W  TEOPETUYECKUX  MCCIEeNOBaHUN s
OTIPENIEICHNs] BIMSHUS KOHCTPYKTHBHBIX M KHHEMATHUECKUX MapaMETPOB MEIIAJIKH Ha
NOTpeOIIIEMYIO MOITHOCTD U 3(()EKTUBHOCTD MEPEMEIINBAHMUS;

-TEOPETUYECKOE U IKCIEPUMEHTaIbHOE OOOCHOBAHHME MCMOJIb30BaHUSA KOHCTPYKIIUU
MEIIAJIKHU C MapHUPHON MYy(TOH /TS IEpEeMEITUBAHMS KUAKHX CPE/l;

Oovekm u npeomem uccinedoeanuii. OOBEKTOM UCCICAOBAHUSA  SIBISETCA
MexaHuueckass wmemanka. [Ipeamer wuccnenoBanust — Ilepegaunm OypoBOro MOMEHTa
AIIEKTPOIIPUBO/IA HA JIOMACTh MEIIAIKH MOCPEICTBOM IAPHUPHONH MY(DTHI, TTO3BOJISIOINE
BBICOKMII WHTEHCHUBHOCTH IE€PEMEIIMBAHUS M OYUCTKU CTEHKH COCYH, TJ€ YCTaHOBIICH
Mernranka.

Hayunasn nosusna.

[Tony4yena mateHT Ha moyie3Hyto Monenb «lllapaupras mydpray (IIATEHT Ne FAP
00861. 25.11.2013).

HlapHupHas mMy(dTa COCTOMT M3 JBYX TEIECKONUYECKUX IIATYHOB C HApYXHBIMU U
BHyTpeHHUMH yacTsimu. [llapaupHas mydTa 0THOBpEMEHHO BBITIONHAET JBa padoTa.

[Ipu 3TOM, ycTaHOBIIEHHAs B EMKOCTH C KHIKOW CPEJIOH JIONACTH IAPHUPHOU MYQTHI
cO31a€T BpaIATEIIbHOE JBUKEHUE KHUAKOCTH, a TEJIECKONMYECKUE IIATyHbl paboTas Kak
MOPILICHb-IIWJIUH]IP, AOTOJHUTEIBHO, BCACHIBAET U HATHETAET JKUJIKOCTH Yepe3 OTBEPCTHH,
MOBBIIIAS UHTEHCUBHOCTH MEPEMEIINBAHUS KUJIKON CPEJIN.

Jlis pemieHus O4MCTKH cocyna paspadortano [HapHupHas mydra-2 umerommue JBa
pabodero sneMeHTa CHaOKEHHBIN B BHJIE PEXKYIIUX HOXKEH, TPH HEOOXOJUMOCTH JTAIOIIYIO
BO3MOYKHOCTb TOPU30HTAJIbHbBIE PACIIUPEHUS TN CY>KEHUS 30HBI 3TUX pabOYUX 3JE€MEHTOB.

[Ipu paGore mapHupHOW MY(PTH B CiIydae HEOOXOAMMOCTH pPACIIUPEHHS padoueit
30HBI (Hampumep: yBenuuuB guametp (D) pabouero snemeHTa MHCTPYMEHTA) MOXKHO
MPOU3BECTH OYUCTKY BHYTPEHHUX CTEHOK COCYOB

CrpykTypa MarucTepckoi aucceprauuu. Marucrepckas pabota COCTOUT U3 BBEICHUS,
TpeX IJIaB, 3aKIIOYEHHUS M CIHMCKa HCIOJb30BaHHOW jautepaTypbl. Conep:kaHue paboTh
W3JIOKEHO Ha /5, BKIW4Yas 6 Talnun, 7 WUIOCTPAllMid, CIHUCOK MCIOIb30BaHHBIX
WUCTOYHUKOB U3 23 HAUMEHOBAHWI pabOT MECTHBIX M 3apyOeKHBIX aBTOPOB, HAYYHO-
TEXHUUYECKHX KYpPHAJIOB U CAHTOB MHTEPHETA.

OcHoBHbIE pe3yJbTaThl BBIMOJIHEHHOW pabOThl, BHIBOABI U peKoMeHjanuu. B
BBINIOJJHEHHOM HAaY4YHO-UCCIIEI0BATENbCKOM paboTe JaHO pelIeHHE aKTyaJlbHON Hay4YHOW M
MPAKTUYECKOM 3a/1a4¥ TIO MOBBIIEHUIO () (PEKTUBHOCTH MEPEMEIIMBAHUS )KUJIKUX CPE/I.

CmpyKkmypuuiit ananuz u npuHyun padomsvl WAPHUPHOT My pmbl

Hlapuaupabie MyTs! (mmapHupbl ['yka) npennasHadeHsl Ui Nepeadd BpaIIaromiero
MOMEHTa MEXIy BajaMH C B3aMMHBIM HakJIOHOM oced a0 40-45°, mpuyem yrosa HakjIoHa
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MOXeT MeHATbcsd. [lepemaua BpamieHHsl MOJ TaKUMU OOJBUIMMH YIJIAMH JTIOCTHTaeTCs
Osarogapsi ToMy, 4To MyTa UMEET JBa IIApHUpPA C ABYMS B3aUMHO MEPHEHIUKYISPHBIMU
OCSIMU.

CnapuBass 1B€ My(Tbl, MOXHO YABOWUTH NPEACIbHBIA Yrojl MEXAy BEAYIIUM U
BEJIOMBIM BajaMHU WM NEPENaBaTh ABUKEHHE MEXKIY NapajljiebHbIMU, HO CMEIICHHBIMU
Bamamu. [IprUMeHHB TeJIecKOMMYEeCKH NPOMEXYTOYHBIH Basl (Bajl € H3MEHSIOLIEHCS
JUTMHOM ), MO>KHO U3MEHSTh CMEILIEHUE BaJOB BO BpeMs pabOTHI.

apHupHbIE MY()THI IPUMEHSIOTCS IPU HEOOXOIUMOCTH:

— KOMIIEHCAIIMM HETOYHOCTEH B3aMMHOTO pACIOJIOKEHHsI Y3JI0OB Tociie COOpKH,
ne(pOopMUPOBaHUsl OCHOBaHUS, JIe()OpMHpPOBaHUSA peccop (B TPAHCIOPTHBIX U APYTHX
MalIlliHaX);

— Tepelayd BpalleHUs IepecTaBHbIM BajaMm (IIMUHIEISIM MHOTOIIIMHHAEIBHBIX
CBEPJIMJIIBHBIX CTAHKOB, BaJIKaM IIPOKATHBIX CTAHOB U T.11.);

— Tmepefadynd BpalleHUs] 3aKOHOMEPHO MEpEeMEIIaoIUMCs BO BpeMsl paboThl y3laM
(koHCOISIM (pe3epHBIX CTAHKOB U T.1.).

lapHupHbIle My(THI IPUMEHSIOTCS B IIMPOYANIIEM JUana3oHe KPYTALIUX MOMEHTOB
ot 255 no 3000 H-m.

[TonymyThl mIapHUPHBIX MY(T BBIIOJHIIOTCA B BHJAE BUJIOK, HMOBEPHYTBIX JIPYyT
OTHOCUTEJIBHO JIpyTra MOJ MPSIMBIM YIJIOM U COE€IMHEHHBIX IIAPHUPOM C MPOMEKYTOUHBIM
TeJI0M, OOBIYHO UMEIONTUM (GOPMY KPECTOBUHBI.

[Ipennaraemble Hamu IlapHupHas Mmydra Takxke NpeAHa3HAUYEHbl IJs Iepeaadu
BpaIIAIOIIET0 MOMEHTA MEXAY 3JIEKTPOIPUBOAOM U JIONACTHIO MEIIAJIKH.

Mlapaupuas mydra  (puc.l.) coxmepxut: Beayumyro mnoaymyprty 1, Beaomyro
nonymydry 2, Bunku 3, cepbrul 4, MepeKpelMBaOIIUXCs TEIECKONMYECKHE IIATYHBl C
HAapYXHBIMH 5 W BHYTpeHHUMH 6 wuactsamu, jomnactu 11. Bemomas mnonymydra 2
OTHOCHUTENIbHO BeAyled noaymydre 1 ycTaHOBIEHAa € paauajbHBIM CMEIIEHUEM Ha
BenmunHy L. Bunka 3 u cepbra 4 coeuHeHbl APYTr ¢ APYroM MOCPEJACTBOM IIapHUPOB 9,
OCH KOTOPBIX PacloJIOKEHbI NEPIEHIUKYISIPHO K OcH BpauieHus Buiku 3. HapyxHbie 5 n
BHYTpEHHHE O 4YacTH TEJNECKONMUYECKUX IIATYHOB COEAMHEHBbl COOTBETCTBYIOIIUMHU
ceppramMu 4 moCpeCTBOM LMIMHIPUYECKUX IMAPHUPOB 7 U 8, OCH KOTOPBIX MapayiyieIbHbI
ApyT OpYTYy U NEePIEeHIUKYISIPHBI KaKk K OCH BWJIKM 3 , Tak K ocH mapHupoB 9. HapyxkHbie
YacTH TEJNEeCKOMUYECKUX IIAaTyHOB 5 MMEIOT oTBepcTur 10 BOJIM3HM y COOTBETCTBYIOIIMX
mapHupHbIX coenuHenuid. [llapaupHas MydTa ycraHoBiIeHa B €MKOCTH 12 C >KHIKOU
cpenoil.
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Puc.1. Cmpykmyphnas cxema wiapuupHoit mygmal

1, 2-my¢pma, 3-eunka, 4-cepveu, 5, 6-wmamynwt, 7, 8, 9-mapnupwi, 10-omeepcmusn,
11-nonacme, 12-émkocme.

[Ipu pabGore My(QTHI, BpallcHHE BEAYIICH MOMYyMY(ThI IEpenaeTcss K BEIOMOU
norymMmypre 2 TOCPEACTBOM TMEPEKPCIIUBAIOIIMXCS TEICCKOMMMUECKUX IIMAaTYHOB €
HapY)XHBIMH 5 W BHYTPEHHHMH 6 dYacTsAMHU. biaromaps paauaibHOMY pPacIoIOKECHUIO
BaJIOB, TEJIECKOIMUYECKHE MIATYHBl C HAPYXHBIMU 5 M BHYTPCHHUMHU 6 YacTIMH pabOTaIOT
KaK MOPIICHb-IIWIHHJIP, 32 OJUH O00OpOT Bajla MAKCUMAIBHO TMPUOIIKACTCS M YAAISETCS
apyr ot npyra. [Ipu 3TOM, ycTaHOBIEHHas B €MKOCTH 12 ¢ >Kuako# cpemoii yionacth 11
MIApHUPHOW MY(PTHI CO3/1aéT BpAIIATEIHHOE JBIKCHHE J>KHIKOCTH, a TEIICCKOITMYECKUE
maTyHel paboTas Kak MOPIICHb-IWIMHIP, TOMOTHUTEIBFHO, BCACHIBAIOT W HArHETAOT
KHUJIKOCTh uepe3 oTBepcTue 10, MOBBIIIass MHTCHCUBHOCTD MTEPEMEITUBAHUS JKUIKOW CPEIBI.

Onpe()eﬂeuue OCHOGHbBIX napamempoé MeXaHuIMa nepemeuiueanust n)jibnvl 6
annapame 07131 OKUC/ICHUA

[lepememmBanue >KUAKUX CpeA C I€NbI0 HHTEHCU(PUKAUUU (DU3UKO-XUMHUYECKUX
IIPOLIECCOB IIMPOKO IPUMEHSAETCS B METAUIyprM4E€CKOM IpOM3BOJACTBE. Tak, A
MIPOBEJICHUSI HEMPEPHIBHOTO Ipoliecca COPOLMOHHOTO OKHUCIIEHUS TOHKOM3MENbYEHHBIX
CyIb(HUIHBIX KOHIICHTPAaTOB IPHMEHSAETCS CIEIHalbHble amnmapatsl, paloTaromme B
YCIIOBUAX CTAOWJIM3allUd TEMIEPATypbl IPU MOCTOSHHOM a’pupoBaHuM. JlJig yCKOpeHus
mpolecca OKHCICHUS B TaKUX ammaparax HEOOXOJUMO HENpEephIBHOE IepeMEIINBAHUS
nynaenbl. B Hacrosiimee Bpemsi HamOosbllee PaclpoOCTPaHEHUE MOJYYMIT MEeXaHMYeCKHUH
Croco0 TmepeMelMBaHUsl C MOMOIIBI0  YCTPOMCTB-MEIIANIOK, YCTAHABIMBAEMbIX B
XUMHUYECKHX allllaparax.

Bo Bpems nepememmBanus (YUKyAyK) CyIbQUAHBIX pyd C  pEareHToM
(aKTUBUPOBAHHBIN YyTOJIb), HAOMIOJAETCS OcaXKJeHUe peareHTa. [IpumMeHeHue mapHUPHON
My(THI B anmaparax Jyuisi IepeMeIIuBaHus JKUIKUX CPEJl YCTPAHSIET 3TOT MPOLECC.

Hacrosimmass paGota  mocBsiieHa pa3paboTKe MapaMeTpoOB MEPEMENINBAIOIIEro
YCTPOWCTBA — MEMIAJIKU C IEKTPOMEXAHUYECKOM MPHUBOJAM, YCTAHOBIECHHON BEPTUKAIBHO
Ha paMe B BepXHEH dYacTH EMKOCTH ammapara sl OKHCICHHS 30J0TOCYIb(HIHBIX
KOHIIEHTPATOB.
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M3BecTHble METOJBI pacyeTa W  KOHCTPYMPOBAHMSI  OOJIBIIMHCTBA  THUIIOB
METAJUTyPrUYeCKUX MEXaHHU3MOB HE MO3BOJISET IOCTATOYHO MOJHO YYUTHIBATH BCE SIBIICHUS,
MPOUCXOJISAIINE BO BpeMs TEXHOJIOTMYECKHX IMPOILIECCOB,T.K. MPU MPOEKTHBIX pacyeTax
OTJIENbHBIE JIeTaldi OOBIYHO BBIJCISIIOTCS U3 CIOXHOM MEXaHHYECKOM CHCTEMBI
TEXHOJIOTUYECKOIr0 ammapara, Mpd OTOM BIUSHUE HEKOTOPHIX (AKTOPOB PpalbOTHI
omyckaerca. B maHHoi pabGoTe ompejelneHbl KHHEMaTUYeCKUe W T'eOMETPUYECKUE
napaMeTpbl MEMIAJIKU C YYETOM BIUSHUS (QU3UKO-XUMUYECKHUX IMPOILIECCOB, MPOXOISIIUX
MPU  BBILIEIAYUBAHUU 30JIOTOCYJIb(PUIHBIX KOHIIEHTPATOB B YCIOBUSX PaBHOMEPHOTO
pacmpenenieHdsi TBEPIbIX YacTHI[ MYJIbIBl IO BCeMYy OOBEMY M MaKCUMaIbHOU
WHTEHCUBHOCTH MEPEMEIINBAHUS IPY MUHUMAIBHBIX SHEpPro3aTparax.

PaccmarpuBaeMoe mepemMeninBaroiiee yCTPOHCTBO OTHOCUTCS K MEXaHU3MaM C
TSDKEJBIM PEKUMOM PaOOTHI. Kak u3BecTHO, 1715 MEXaHUYECKUX MEMIANIOK, MPU MPOYUX
PaBHBIX YCIIOBUSIX, XapaKTEPHO CHJIbHAS 3aBUCHUMOCTh MEXAY TpeOyeMoll MOIIHOCTHIO U
CKOPOCTBIO BpallleHHs, KOTopas, B CBOIO oOudepedb, ONpeNeisieT WHTEHCUBHOCTh
MEepPEMEIINBAHNS U MPOAOKUTEILHOCTh TEXHOJOTMYECKOTO Mpolecca. Paboyas yactora
BpallleHUs MEIIAJIKH MPU MEePEMENTUBAHUH MYJIbIbI TOJKHA OBITH BBIIIE MUHUMAIBHOHU (N
min), TpedyeMoii I oIepKaHus TBEPIOH (a3bl BO B3BEIICHHOM COCTOSHUH.

Onpedenenue napamempos yuIUHOPU4ecKoii emkocmu ¢ oovemom 10M°

nepemewiuearOuieco0 yCmMpoicmaed.
3
O6bem emxoctn 10M~°. Ecnm BbicOTa emMKocTH Oynem Opatb 2,7M, TO BBICOTa

paboueii xuakoctu H=2,64Mm. Torna auamerp eMKOCTH ompeeseM 1o Gopmyie

V=H+S=10m> §=2=10"_ 3792
2,64mM

H
D2 45 4=3,79M=
- D= —_——-—_—— =
S . orciona - 214 2.2M

[lepememmBaemasi mynbla sSBISETCS arpecCUBHON cepHoKucioTol cpeaoit (PH =

1,5), ¢ cooTHOLIEHUEM TBEPION U KuAKoH (a3 1:4, mpu MIOTHOCTAX TBEPAOTO U KUAKOTO
KOMITOHEHTOB p, = 3,5-103 xr/mM3 u p, = 1,05-103 kr/M° cootBercTBeHHO. C Y4€TOM 3TOT0
omnpezesieHa MIIOTHOCTh MEPEMENTMBAEMOM CPEIbl, KOTOPas COCTaBUJIA P, = 1,221-103 Ko/,

Ha ocHOBaHuMM ONBITHBIX JaHHBIX W JaHHbIX [1,3], a1 paccmaTpuBaeMoro
anmapara Obuta BbIOpaHa HambOosee ONTHUMalbHAs KOHCTPYKIMS MeEIaJKd, KOTopas
OypOBOIl MOMEHT JJICKTPOIPHBOJAa HA JIOMACTh MepenaéTcsi He uepe3 Basl, a C MOMOIIbIO
mapHupHo MypThl. C TOMOIIBIO MIAPHUPHOW MY(PTHI JIONACTh MEIIAJIKH, BpPAIIAETCS
nepeMenInBas KUJIKOCTh Ha TOPU30HTAIBHON MOBEepXHOCTH. [Ipu 3TOM TpOBECHHBIC
pacyeTbl C yYE€TOM OCHOBHBIX MapaMeTpPOB IMEpPEMENIMBACMON MYINbIbl MOKa3ald, YTO
MUHUMAaJIbHasl 9acTOTa BpPAIICHUS Bajia MEIIAIKH JIJIS paCCMAaTPUBAEMOTO armapaTa Npmin =
0,25, c'l, a mpuHATas pabouas yacToTa, HEOOXoaUMas JJIS MPOBEICHUS] TEXHOJIOTUYECKOTO
npouecca OKHCJICHHS, w=0,83 ¢t
(50 06/MuH).
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3AK/IOYEHHE

1.Ha ocHOBaHMU aHanM3a JIUTEPATYPHOro 0030pa M KOHCTPYKIIMH MEePEMEIINBAIONTUX
ycTpoiictB B mpom3BoactBe BIOX HelTpanm3annoHHON 11€Xe, YCTaHOBJIECHO, HYTO
CYIIECTBYIOIIME MAIIWHBl HE TMEpPEeMENINBaeT B JODKHOM YpOBHE, TaK BO BpeMs
MEXaHHUYECKOro MepeMelInBaHus CyIbUAHBIX PYJ C PEareHTOM (aKTUBUPOBAHHBIN YTOJb),
Ha0JII0/1aeTCs OCaXKICHUE PeareHTa.

2 Jlns  mpoBeACHHS ~ HEMPEPBIBHOTO  Tporecca  COPOIMOHHOTO  OKHCIICHUS
TOHKOM3MEIBYEHHBIX CYNb(QUAHBIX KOHIIEHTPATOB MPUMEHSETCS CIEIUaTbHbIE amnmnaparsl,
paboTaronue B YCIOBUSAX CTAOMIM3AIMU TEMIIEPATyphl MPH MOCTOSHHOM a’pUPOBAHUM.
Jlis ycKOopeHus Ipoliecca OKUCIICHHMs B TaKUX afmaparax HeoOXOJIMMO HENpepbIBHOE
nepeMeniMBanusl Tynablibl. Bo BpeMs Takoro mnepeMemmuBaHHs pyJd C peareHToM
HaOII0aeTCs MPUJINITAHAE PEareHTa B CTCHKY.

3. Teopernyeckue UCCIEIOBaHNUS, BBHITIOJHEHHbIE HA OCHOBE TEOPHUS THAPOJIUHAMUKHI
MEpEeMEeIINBaHNsA, [OKa3al, YTO HEOOXOOUMO YBEIHYUTH TYpOyJEHTHOCTh TpoIiecca
MepEeMeIIBAHNS.

4. Jlns TIOBBINIEHUS HMHTEHCUBHOCTH TI€PEMEIIMBAHMS KHIKOCTH, HEO0OXOIUMO
BpaIaTebHbIA JBKCHHUS DIIEKTPOIIPUBO/IA IPE0OPa30BaTh;

- Ha KoJeOaTeTHO-TIOCTYyNaTeIbHOe JBWXKEHUs pabodero opraHa MeEHIalKd B
BEPTHUKAJIbHBIN MJIOCKOCTH;

- Bpam@aTenbHOE JBIDKEHHE pPa0odyero oOpraHa MeEMAalKd B TOPU3OHTAIBHBINA
TJIOCKOCTH.

- TpU ABIDKCHUS MEMIANKA paboumii OopraH pacHIMpsUICS M CYXAJICA MO JHAMETPY
cocyza NnepeMelnBaroiero ycTpoucTaa.

Pa3pabGorana mapHupHas My]Ta TMO3BOJSIONIME TMPeoOpa3oBaTh BpallaTelIbHOE
JBM)KEHUE DJICKTPOIIPUBOJIA HA MOCTYMATEIbHOE IBUKCHHUS B BEPTHKAIBHOE TUIOCKOCTH U
BpalaTeNbHOE JBIKEHNE B TOPU30HTAIBHOE MIIOCKOCTH paboyero oprana MemaikHy.

JIUTEPATYPA:
1. TomoB b.P., Kymumos ®., Tomos XK.b., Dmboesa 3.H. [Hapuupau mydra.
doiinanu moaenp mateHt Ne US FAP 00861.31.12.13i1. brosm Nel2.
2. Marwucrepckas nucceptanuonnas pabora Xampoes LILI. YK 621.825.6.
3. baknmanoB H.A., [lepememuBanue xxunkocren. Xumus. 1979.326c¢.
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JYUYEBAS JUATHOCTHUKA PAKA MOJIOYHOM KEJIE3bI Y J)KEHIIIUH
C I'MIIOTUPEO30M

J:xxypaeB Homup A0Ji0KyJ1I0BHY,
AOny/iaeB XaouoOysaiaa Hap3sy/uiaeBuu

Henp wucciaenoBanuss — onpeneautb 3PQPEKTUBHOCTb PEHTIEHOJIOTMYECKOTO U
coHOdnacTorpaduueckoro wuccinegoBanus nnas guarHoctuku PMOK y mamuenTok ¢
TUIIOTUPEO30M.

Marepuaisl u Metoabl. O0cnenosano 1008 mauuentok. MccnenoBanue nmpoBeieHo B
2 arama: 2010-2011 rr. (499 nmamuenTtok) u 2012— 2013 rr. (509 nanueHToK).

B 2010-2011 rr. 248 (49,7 %) maumentkam c runotupeodom u 251 (50,3 %)
ManueHTke 0e3 rumnotupeos3a BoimonHeHa Mammorpadus. PMX BeisiBien y 37 (7,4 %)
6onpHBIX — y 18 (3,6 %) manmentok ¢ rumotupeozoM u 19 (3,8 %) mamueHToK 0O€3
TUIIOTUPEO3A.

B 2012-2013 rr. B KaudecTBe OOS3aTENBHOIO JOMOJHEHHS K Mammorpapuu
MPOBOJMIIOCH yibTpa3BykoBoe uccieaoanue (Y3U1) MXK. Y3 MX u uHTepnperanuio
pe3yJIbTaTOB MaMMOIpaduu BBIMONHST oauH cnenuanuct. OOcnenoBano 253 (49,7 %)
MAIMEHTKU ¢ Tunotupeo3oM u 256 (50,3 %) — 6e3 runotupeosa. Becem narmeHTkaMm ObLI0
BBITIOJTHEHO KOMIUIEKCHOe obcnenoBanne MK, BxmouaBmee mammorpaduio, Y3U ¢
JOTNIEPOBCKUM KAapTUPOBAHHEM U YJIBTPa3BYKOBOW KauyeCTBEHHOU s3nactorpadueit. PMXK
BbIsiBIIEH y 55 (10,8 %) manueHTok, u3 kotopsix 29 (5,7 %) — ¢ runotupeoszom u 26 (5,1 %)
— 0e3 runotupeo3a. Bospact manmentok cocrtaBimsin 30-88 njer. Bcece nHabmomeHus
Mopdonoruyecku BepupHUIMpoBaHbl. B KauecTBe AMAarHOCTUYECKOrO KPUTEpUs HAIM4Us
TUIIOTHPEO03a MPUHUMAIH MOBBIIIEHNE KOHLIEHTPALMU TUPEOTPOITHOTO TOPMOHA TUITO(H3a B
azme kposu Oosiee 4 MKEa/mu.

Pe3yabTaThl ucciaenoBaHusa. YyBCTBUTENLHOCTh U CHEIUPUIHOCTh MaMMoOTpaduu B
muarHoctuke PMJXK y mnanueHTok ¢ rumotupeo3oM coctaBuiu 72,2 % u 75,7 %
COOTBETCTBEHHO, y MaIIMEHTOK 0e3 runotupeosa — 89,5 % u 90,9 % cooTBETCTBEHHO.

W3  npexncraBieHHOM  T'MCTOIpaMMBbl  CIEAYET, YTO  YYBCTBUTEIBHOCTb U
crnenupuIHOCTh MaMMOTrpauu Kak €AMHCTBEHHOrO0 MeToAa jJuarHoctuku PMXK vy
MAIMEHTOK C TUIIOTHUPEO30M CYLIECTBEHHO HUKE, YEM Y MALMEHTOK 0€3 TUIOTHUPen3a.

Huskas sddextuBHOCTS Mammorpadum B nuarHoctuke PMIXK y manmeHToK C
TUIOTUPEO30OM CBSI3aHa C Ppa3BUTHEM BBIpaXEHHBIX JU(PQY3HBIX JUCIIIACTHYECKHX
3aboneBannit MK, 3arpynustomux Boisgienne PMIK.

[Ipoananu3upoBaHbl pe3yabTaThl paclpeneieHus pasauuHbix (Gopm  auddy3HbIx
JUCTOPMOHATIBHBIX TUCIUIA3UN B 3aBUCUMOCTH OT HAJIMYUS y MAIlMEHTKH THIOTHpEOo3a 3a
BECh MIEPHO/J] UCCIIEJOBAHUS.

VY manueHToK ¢ THIMOTHPEO30M aaeH03 U (pudpoageHomaTo3 BeIABILHM yate (85 (16,2
%) 1 79 (15,1 %) HabGmroieHHi1 COOTBETCTBEHHO), UeM Y MAllUEHTOK 0e3 runotupeosa (43 (8
%) n 47 (9 %) ciiyyaeB COOTBETCTBEHHO).
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CylecTBEHHO pa3iaMyaroTcsl MOKa3aTean BCTPEUaeMOCTH CKIEPO3UPYIOLIEro aJeHo3a.
VY ManMeHToK ¢ THIOTHPEO30M CKIEPO3UPYIOMIMNA aeHO3 ONpPEIEsUICsS 3HAUUTENbHO Yallle
— 34 (6,5 %) nabmroieHus1, YeM y malueHTok 0e3 runotupeosa — 12 (2,3 %) Hab 0 1eHUT.

Paznmuuus Bo BcTpedaeMocTd (PUOpPO3HO-KUCTO3HOM MacTtomaTHM y OOJIBHBIX C
TUIOTUPEO3OM [0 CPAaBHEHHUIO C MAlMEHTKaMH 0Oe3 TUIOTHpPE03a HE CTONb BEJIUKH —
nuarnoctupoBanbl 123 (23,5 %) u 101 (19,3 %) cnyyait ¢puOpo3HO-KUCTO3HOM MacTONAaTUH
COOTBETCTBEHHO.

ITonyuyeHHbIE TaHHBIE B LIEIIOM KOppenupyroT ¢ pesynbratamu H.H. TpeiHueHKOBOM 1
Ap., COTJacHO KOTOPBIM Yy OOJBHBIX € XPOHMYECKUM ayTOMMMYHHBIM THPEOUIUTOM
npeobnanaT ¢Gubdpo3Hbie U3MeHeHus Tkaneit MK, a y manueHToB ¢ on0aepUIUTHBIMU
3a00J1€BaHUSIMA — KUCTO3HbIE U3MEHEHUSI.

Camxkenne d(pekTHBHOCTH MamMMorpaduu BcieacTBUE pa3BUTHS JTUDPy3HBIX
OUCTOPMOHAJBHBIX ~ JUCIUIa3Uil, B  MEpPBYIO  oOuepeAb 3a  CYeT  IOBBIIEHUS
PEHTTeHOJIOTMYECKOM MIOoTHOCTU TKaHe MK, siBisercs oIHUM M3 KIIIOUEBBIX BOIPOCOB
ny4yeBoil nuarHoctuku 3aboneBanuit MOK. Ilpu runotupeos3e ompenensieTcsi yBEIMYEHHE
yucia HaOmoaeHuit au@Qy3HBIX AUCTOPMOHANBHBIX AUCIUIA3UNA, XapaKTEePU3YIOIIUXCS
BBIPQXKEHHBIMH TIpolieccaMu (UOpPO3UPOBAHUS U HApYyIIEHHUEM perpecca >Keae3ucTon
TKaHM, YTO TMPUBOAUT K CHIDKEHHIO J(Q(EKTUBHOCTH MaMMorpaguu Kak Meroaa
nmuargoctuku PMOK.

B cBs3m ¢ 3TUM BaXHYIO pOJIb PHOOpPETaeT PEHTTeHOCOHOrpaduyecKoe
ob0cnenoBanue MJK. UyBCTBUTENBHOCTh M CHEUU(PUUHOCTH PEHTTEHOCOHOTPA(UYECKOTO
MeTo/la, BKJIIOYaromero B cebds mammorpaduio u Y3U B B-pexume, y HanuMeHToOK ¢
TUIOTUPEO030M cocTaBuiu 86,2 % u 83 % cooTBETCTBEHHO. Y MAaIlMEHTOK 0€3 rHIoTHpeo3a
YyBCTBUTEJBHOCTh U CIELMPUUYHOCTh PEHTTEHOCOHOTpaduueckoro MeToa coctaBuin 92,3
% un 91,3 %.

BeiBoabl. 1. T'unmortupeo3 sBhsieTcss (aKTOpPOM, CYHIECTBEHHO CHHKAIOUIUM
JTMArHOCTHYECKYI0 3(P(EKTUBHOCT, METOJIOB JYy4YEBOW IHMAarHoCcTUKH 3a0oneBanuit MK
BCJIEJICTBUE MHTEHCHUBHOTO Pa3BUTHUA IU(P(Y3HBIX IUCTOPMOHAIBHBIX JUCIUIACTUYECKHX
3aboneBannit MJXK. Ilpu rumoTupeoze Bo3pacTaeT BCTpeyaeMocTb AUPPY3HBIX
JUCTOPMOHAJIBHBIX  JMCIUIA3UM, XApaKTEpU3YIOLIUXCS  BBIPAXKEHHBIMU  IIPOLIECCAMHU
¢bubpo3upoBaHUsl U HaApYLIEHHMEM perpecca Kejne3ucTod TKaHu. JluarHoctuueckas
sddexTuBHOCT MaMMorpaduu B nuarHoctuke PMOK y manueHTok ¢ TMIIOTUPEO30M HUKE,
YeM y HalMeHToK 0e3 rTumoTHpeo3a.

2. KomOunamuss mammorpadum u Y3U ¢ pomneporpadueid y MalMeHTOK C
TUIMOTUPEO30M MO3BOJISIET 3HAUUTEIBHO MOBBICUTH 3P PEKTUBHOCTH ArarHocTuku PMOK.

3. KomOunammss wmammorpadum u Y3M ¢ yabTpa3BYKOBOM  KaueCTBEHHOM
anacrorpadueil He MO3BOJIIET JOOUTHCS MOBBIIICHHS YYBCTBUTEILHOCTH U CIIEU(UYHOCTH
muarHocTukn PMJK y nanmeHToOK ¢ TUIOTHUPEO30M, CPAaBHUMOTO C HCIOJIB30BAaHUEM
coyeranusi mammorpacduu, Y3U u gorneporpaduu.
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MPT ITUATHOCTHUKA PAKA NIOYEK

MyparoB Pama3on ®apxonosuy,
AOnyaeB Xaouoyana Hap3ysiaeBua

Heas uccaenoBanms. M3yunts Bo3MoxHOCTH NpoBeaeHrne MPT npu pake moyexk.

Marepuanabl 1 MeTObI UCCaAeT0BAaHUA. BO3MOXHOCTD BBITIOJIHEHUSI MCCIIETIOBAHUS
0e3 MOArOTOBKU MallMEeHTA, MOTyYEeHUE N300paXKEHUs B TPEX B3aUMHO MEPHEHIUKYISPHBIX
TUIOCKOCTSAX Ha pa3HbIX YPOBHSX, HE Mepemerias OOJbHOT0, OTCYTCTBUE apTedaKTOB OT
KOCTHBIX  CTPYKTYp, HW3MEHEHHWE UMIIYJIbCHBIX  IIOCJIEIOBATEIBHOCTEH,  BBICOKAS
paspemaoias crnocoOHOCTh — Bce 3To Aenaer MPT BbiCOKOMHQOPMATUBHBIM METOJOM
BU3yaJIM3allMA OIyXOJIEM TIOYKM K TOMOTaeT B YCTAaHOBJIEHUU OSKCTPAPECHAIBHOIO
pacnpoCTpaHeHUsT W MHBA3WM paka MOYKM B COCYIbl MU Ha COCEJHHUE OpraHbl. Takue
TOHKOCTH IO3BOJIAIOT TOYHEE OMPEACIUTh CTAJAUIO 3JI0KaY€CTBEHHOT O IIpoliecca.

Pe3yabTaThl ucciaenoBanus. Pesynbratel MPT uccienoBanus modyek HE 3aBUCIT OT
TEJIOCTOKEHUSI TAlUHUEHTa, OT HaJW4yusd Ta30B B JKEIyJIOYHO-KMIIEYHOM Tpakrte. Ha
CETOAHSIIHUNA J€Hb HEKOTOpPbIE MCTOYHUKH YKa3bIBaIOT HA BBICOKYIO WH(OPMATHUBHOCTH
MeTOZa B BBISBICHWU MAJCHBKUX OIYXOJied MOYKH, HE HAPYIIAIONIUX HEMPEPHIBHOCTH
MOYeYHOW Kamcynbl. Meroauka MHOTO(a3HOr0 JUHAMUYECKOTO KOHTPACTHPOBAHUS
MOMOTaeT TOYHEE MPOBOIUTH MU depeHnranro HeOOMbIION OMyXO0du U KUCTHl TOYKH U
OIICHUBATh TUIT KPOBOCHAOKEHHST 00pa30BaHUSI.

Henocrtatkom MPT sBnsieTcs BuU3yanm3anus OTJIOKEHUN Kaiblusa. B cBOKO ouepenb,
HaJu4YMe KaJblIMHATOB B CTEHKE KHUCTO3HOTO OOpa30BaHUS MOXET OBITh MPU3HAKOM
KHCTONOJIOOHON (POpPMBI MOYEUHO-KIETOYHOrO paka. MeToauka BhICOKOMH(OpPMATHBHA B
JUAarHOCTHUKE T'E€MOPPAaru4ecKuX KHCT, MACKUPYIOLIUXCSA M0  MOYEYHOKJIETOUYHYIO
kapuuHomy. [IpoBenenne MPT pekoMenayercst mpu coMHUTENbHBIX AaHHBIX KT, oco6eHHO
s qudGepeHIuanu CI0XKHBIX KUCT MOYKU OT KUCTO3HOU (hopmbl PIT.

[IpumeHeHne KOHTPACTHBIX CpeACTB mo3BoisieT nmpu MPT oOGHapyx)uBaTh 00beMHbBIE
oOpasoBanus mouek auametpom Menee 1 cm. B nienom MPT cpaBauma ¢ KT B BhisIBICHUU
o0pa3oBaHUl TOYKH: YYBCTBUTEIHHOCTh MeToaa paBHa 93,5% mpotuB 93,8% y KT. Ho
nonHass TouHocTh MPT B nuddepenunanbHoM guarHo3e TMOYEUYHBIX OO0pa30BaHUM
npeBocxoaui TakoByr0 KT. UMnynbCHBIE MOCIIEI0BATENBHOCTH C MTOJABICHUEM CUTHAJIA OT
KHUpa TIOMOTAIOT OTIUYATH )KUPOCOIEPIKAIIUE OMYXOJIU MOYKU (JIUTIOMa, aHTHOMHOJIUTIOMA,
¢ubpocapkoma) OT MOYEYHO-KIETOYHOW KApUUMHOMBI, OOHAPYXUBATh KUCTHI U OMYXOJHU
pazmepoM MeHee 1 cm.

Cuuraercs, 4TO JaHHBIE O PACHPOCTPAHEHHOCTH OITYXOJIM MOYKHU, MOJYUYEHHBIE MpPU
npoBeaeHun MPT, nnpopmarnBHee aHaorudHbiXx HaHHBIX KT M momoraroT gocToBepHEe
onpeaenuTs T- u N-craguu 350KadecTBEHHOro mnpomecca. [lokasano, uyro T-cragus
nocroBepHo Obuta onpenenena mo KT B 78,4% u mo MPT — B 84% cnyuaes, N-cTanus B
81,8 u 79,5% coorBerctBenHo. MPT, B omimmume ot KT, oOnamaeT BBICOKOM
WH(OPMATUBHOCTHIO B OOHAPYKEHUU TICEBIIOKAIICYJIBI OIMYXOJU MOYKH, KOTOPYIO daIle
BCET0 HMEIOT BBICOKO- WJIM YMEPEHHO-AU((EpeHIIMPOBaHHbIE 00pa30BaHUs TOYKU
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pasmepamu 10 4 cMm. Hanmuume y oOpa3oBaHUs MCEBIOKAICYJIbI SBISETCS MOKa3aHUEM K
BBITIOJTHEHUIO OpraHOCOXpaHstollei onepanuu. J(epekTsl mceBaoKancyibl MOTYT CIYXUTb
MPU3HAKAMHA HMHBA3MBHOI'O pOCTa MMOYEYHO-KJIETOYHOM KAPLUMHOMBI, IO3BOJIASI TOYHEE
mudppepennuponats ctaauu T1 u T3a. Cuuraercs, uto MPT Gonee nndpopmaTuBHbI METO
BU3yaJIM3alldd B JUACHOCTHKE OSKCTPApCHAIbHOW WHBA3UU OMYXOJH, WHOUIbTpaluu
OKpPY’KalOIINX OPraHOB U TKaHEH.

Hexotopsie aBTopsl oT™MeuatoT npeumyiiectBo MPT niepen KT u ynerpaconorpadueit
B Oojiee TOUHOM BH3yalM3allMH MPH MOJIO3PEHUM HA OMYXOJIEBBIM TPOMOO3 MOYEUYHBIX BEH
WU HIWKHEW moniod BeHbl. TouHocTsh MPT B BBISBIGHHM OITyX0JIeBOTO Tpombo3a B
MOYEYHOW BEHE W HIDKHEW mnonoil BeHe coctaBiasier 98 u 100% coOOTBETCTBEHHO.
UysctBUTENbHOCTh U crienuuuHocTs MPT B olleHKE COCTOSIHUSI MOYEYHOM HOXKH U
HIDKHEW TMOJOM BEHBl COCTaBIAOT cooTBeTcTBeHHO 95 m 100%. MPT mnosBosser
mudepeHIMpOoBaTh OIMYXOJEBbIM W KPOBSHOW TpPOMO, YETKO ONPENENiATh BEPXHIOIO
TPaHUILy OIyXOJIEBOTO TpoMOa M €ro MpOTSKEHHOCTh, N30aBisis OOJBLHOTO OT MPOBEECHUS
MHBa3UBHOW HI)KHEN BeHOKaBorpaguu. OHako noixydyeHue kayecTBeHHbIX MP-TomMorpamMm
OTpaHUYEHO apTePaKkTamMH OT JbIXaTEeIbHBIX IBMKCHUN U CEPACUHON NeATETLHOCTH.

MPT umeet npenmymectBo nepen KT u axorpadueit B amaraoctuke meracra3or PII B
neyeHp, roioBHOU Mo3r. IIpu KT M0kxHO nponmycTuTh ManeHbKHE 04aru METaCTaTUYECKOTO
MOpaXECHUs, JIOKAIM30BAHHBIE B 3aJHel 4vepenHoM sMke. Becem crpamaronum PII co
COUHAJIBHBIMU W PAJAUKYJISPHBIMU CHUMIITOMaMHU JoJKHA ObITh BbosiHeHa MPT Bcero
MMO3BOHOYHUKA U CIIMHHOTO MO3ra.

BriBon. Hecmotpss Ha BBICOKYHO HHpOpMaTHBHOCTH, MPT, mo MHEHHIO MHOTHX
aBTOPOB, HE MOXXET KOHKYpPHpPOBaThb C YyibTpacoHorpapueil u pentreHoBckod KT B
NEPBUYHOM BBISBICHUM omnyxoned nouku. MPT — onuH u3 Haubosiee IOpOrux
JTMArHOCTHYECKUX METOMOB B Mupe. CuuTaroT KOMOHMHAIMIO YJIbTpacoHorpapuu ¢
nocnenywomeid MPT nocrarounbiM HaOOpOM METOAOB BH3yalW3alMU JJIsl ONPEEICHUS
Oo0OBEMHBIX  00pa3oBaHMii B TMOYKaX M  OIEHKH MECTHOM U  peruoHapHOU
pacIpoCTpaHEHHOCTH OMyXoJieBoTo mnporecca. Eciu cpaauBath KT 1 MPT mexnay co6oid,
TO 00a METO/Ia MO3BOJISIOT BHISIBUTH HOBOOOPA30BaHUE MOYKH M MTOMOYb B OIICHKE CTAaJUH
mpolecca, a Takke 00ecrneyuTh  MOCIEAYIONUHA  MOHUTOPHHI  TAIlMEHTOB B
ITOCTONEPALMOHHOM IIEPUOJIE.

[IpotnBonokazannemM K mnpoBeAeHUr0 MPuccnenoBanusi sBIs€TCS HaIU4YUE Yy
001pHOTO OOS3HM  3aMKHYTOTO TPOCTpaHCcTBa  (KiIaycTpodoOuu), MeTaNInYecKux
VMMIUIAHTAaTOB U MPOTE30B, BOJUTEINICH CEPACYHOTO pUTMA.
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OMNJIAJJA BOJIAJTAPHUHI KOJIOT'UK MAJTAHUATUHHU
PUBOXJIAHTUPUIITI OMUJIJIAPA

H.A0nyna3u3zoBa

DKOJIOTUK MyaMMOJap WXKTUMOMI-FOSIBUN, XyIyIUN Yerapanapra sra aMacaup, Oaliku
MHCOH (PAOJIMATUHUHI Ma3MyHH, UYHAIMIIM XamJa OKUOATH HaTWXKAacuAa ro3ara KeJraH.
YaapHUHT ONJMHU OJIMIIAA SITOHA camapanu Wyn Ep mapupa simoBud Oapua Xamikiap,
MUJUIATIAap YbTUOOPUHU WXKTUMOUN-UKTUCOAMM TapakKUETH Xamjia TabuaT MaBXKyJINTU
ypracugaru HOMYTAaHOCHOJIMK Ba YHUHI TOOOpa KECKMHJAIIYyBUra KapaTUIIM, YOy
HOMYyTaHOCHONMKKa Oapxam Oepuin #Hynuaa XaMXKUXATIUKIA (PAoJIUAT FOPUTHUII
MYaMMOHUHT €4UMH SKAHJIUTHUHY aHT1a0 eTUIIIapUHU TabMUHJIAIIIaH Hoopart.

Emmap ypracuma SKoJorMK OMIMMIApDHM TapFub STHIN, ynapia TabuaT Ba aTpod-
MYXUT Myxodazacu y4yH MabCyJUIMKHU Kapop TONTHPUII, SKOJOTHUK (AOTUATHU TAIIKHII
TUII KYHHMKMa Ba MajakaJllapHU XOCWJI KWUIUII, (aod HKOJOTUK (aoNusATHU Wyiara
KYHUIIapUra SpuIInmI ymoy iynaa amanra OMpUiIaurad 3HI MyXUuM BasudanapIaHaup.

Ownanapaa 60JaIapHUHT SKOJIOTUK MAJaHUSATHHU MAKIUTAHTUPUIT — Y30K MYJIATIIH,
Mypakka0, MKKM TOMOHJIaMa aJlOKaJOpJMK XamJa JWHAMUK XapakTepra sra MyJoKaT
xapaéuu OYynuo, ymly >kapaéHia ora-oHayuap €KM OMJIAHUHT OOIIKA ab30Japu TabCUPHIA
O0onasap TOMOHHJAH DSKOJOTHMK OWJIMM XamjJa »JKOJOTHMK (aoNusITHH KYHHKMa Ba
MajlaKaJIApHUHT  y3JMalTUpUILUIApH, (aod JKOJOTHUK  (PAaoJUSITHU TAIIKWAI —JITHUIITA
SpUIIMIAIM. AHHMK Makcajara HYHaITHUPWIraH Mas3Kyp jkapa¢Haa KyHugard negaroruk
Bazuanap amanra omupuiIaau:

1. Orta-oHaJapHUHT JKOJOTMK OwiuMiIapAaH  XalapAOpiuK — Japa)kKacHHU
aHUKJIAILl.
2. Ora-oHanap ypracuaa »HKOJIOTMK OWIMMIIApHU TapfuO STUIL, YJIapHU

HKOJIOTHK TaBJIMM-TapOUSIHY TAIIKWII STUII Oopacuia MyaiisiH Taxpubara sra Oynumnuiapura
SPUIIHII.

3. Owunanapna tapousi Tona€trad OojasapHU SKOJIOTHK OMIuUMIiIapaaH xadapaop
STHILL.

DKOJIOTMK MaB3yJapja TAIIKWI OSTWIATUraH cyxo0ar, AaBpa cyx0aTu, yd4pamrys,
METOJMK, WHAWBHAyaJ Tap3Jard maclaxarijap IMakiuaa TamKuil JTHIAaETraH y3apo
MYJIOKOT Ba TaXpuOa ajMailyBiap owjia MIApOUTHAA KOJOTUK OWIMMIIAp TapFUOOTHHH
uynra kyuumpga y3ura xoc pon YiHaigu. Ouna ab30JapUHUHT SKOJOTHUK OHIMMIIap
Tabuatra WHTWIMIL, YHra Mexp KyWum TabuaT OOMIMKIApUHU  Y3JIalmTHpUIIga
ucpodprapuMiIrKka Myn KyHMmaciouk, Tabuar OOMIMKIApUWHU acpaml Ba KYMaWTUPUIITA
HUCOATaH MacChYUTMKHUA XUC STHILATPOP-MYXHUT O30JaJUTH YIyH KYypallull FOSUTAPUHH
¥3uaa akc STTUPYBUM aHbaHAIapra sra Oynumy OoslalapHUHT EMIJaHOK Tabuat Ba aTpod-
MyXUT Myxodazacu Oopacuaaru OWIMMIApHU Y37MamTupuO® OopuIIapu yYyH 3aMUH
spaTajy.

Owunanapaa 6ojalapHUHT 3KOJOTHK MaJaHUSATHHU MIAKIIAHTUPHINTA HYHANITHPUITaH
baonuAT KyHuAary makuiap/ia aMmaira OMMPUINIIN Kepak:
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—  OwmmaBuii ax60poT Ma3MyHHUJIATH Ta0UpIap Mabpy3a, baxc-MyHO3apa, yupalrys,
cyx0atiap YTKa3uIll;

— Amamuii tanOoupnap—«ATpod MYXUT Ba HHCOH cajloMaTiurum», «CyB-Xaér
MaHOan», «Kanotinu pycrinap-rabuat canutapiapu», « TympoK-TUpUK MaBKyao0[ OCmIurny,
«Smun Tabuat-ry3ammmk TuMconny, «Tabuat Ba axioky», «buocdepa Ba cuécar», «ATpod
MYXUT Ba XYKYK» MaB3ylapuja TaHJIOB, 3KCKYPCUSA,TYpIUd MyJIbTOUIbMIAP, KHHOJIAP
KypcaTHIll MakcaJra MyBO(QUKAND;

— Slkka TaptuOma onub OopwramguraH TagOWpiap — cyx0ar, AKONEeJaroruk
Maciaxar, Maxcyc TOIMUIMPUKIIap Oepull;

Owuuta Gonanapuia Xocus1 OYIIraH SKOJIOTHK MaJaHUSTHUHT IAK/IJIAHTaHIUK Japakacu
KyHugaru Me3onsap OuiaH yiayai MyMKHH:

1. >XTUMOUI-IKOJIOTHK Y3rapuIUIapHUHT ca0ad Ba OKMOATUHU TYIITYHHUIIH.

2. UHcoH (aonusaTH DHKOJOTHK Y3rapUIUIapHUHT acOCHHA OMWJIM OSKaHJIUTHHH
aHTJIAIIN.

3. MyaiissH MHHTaKaJard WKTAMOHWN — SKOJIOTHK Y3Trapuluiap JapakacuHu Oaxomai
OJIUTIIH.

4. Tabuat Ba aTpo-MyXHUT MyX0(a3aCUHU TAIIKWI TUIITA WYHAITUPUWITaH (aoausT
MOXHUSATUHU TYIIYHUIIIH.

5. DKONOTUK OWIUMIIApHU Y3MAIITUPUINTa HHUCOATaH HSXTUEK Ba KUZUKUIIHUHT
MaBKYJIUTH.

6. Dxonoruk OuiaMMIIapAaH XxadapIOpIUTH.

/. Tabumii pecypciapiaH OKWIOHA (oijanaHuIl, ylapHU KYNaWTUPHUIL XaKuaa
FAMXYPJIUK KWINILIHA.

8. Tabmar Ba atpod-myxutr myxodazacu Oopacujga MycTakwi (HaoJUAT FOPUTHII
KYHUKMa Ba MaJlakacura 3ra OyJIuilu.

9. Dxonoruk xaBpHu OapTapad KuMAa Gaoa UIITUPOK ITULIH.

Arappa ownanapia 0oJaJlapHUHT SKOJIOTUK MaJ@HUSTHHU IAKJUIAHTUPULITHUHT ATOHA
Konuenuusicuay sipatuil acocuja KEHI KYJaMilM SKOJIOTMK (DaoiusT TallKuWil d3Tuica,
ATHONCHUXOJIOTUK XYCYCHUATIApHM MHOOATra OJIraH XOJja OWjajiap/ia 3KOJOTHK TabiIUM-
TapOUSHU TAIIKHJI 3TUII TYFPUCHIA €TapiId MablyMOTJIap OepyBUM METOAMK KyJlaHMaap
apaTuin0, ¥3 BakTujaa Oy anabuériap OwinaH oTa-oHajap TabMMHJIAca, ajndarTa oujaaa
OomajmapHu SKOJOTMK MAaJaHUSTHHM HIAKIJIAHTUPHUIN Oopacuia Ky3JaHraH Makcaara
SPULLUIA]IH.

Xynoca YpHHAA UIyHU aAUTHUIIMMHU3 KEpaKKW, OoJiajmapaa SKOJOTHK MaJaHUSTHU
PHUBOKJIAHTUPHUII OPKAJIA HHCOHJIApTa, TabuaTra OHIJIM MyHOCa0aTHH ypraTamus.
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T'A3BETOH: 3AMOHABUM KYPUJIHNII MATEPUAJIA

Kan6aiies Mup3atex, Hopmyponos Adaypay¢

Towkenm apxumexmypa-Kypuiuui UHCMumymu

Kypunuw mamepunnapu ¢axynomemu,

Kypunuw mamepunnapu 6yiumnapu 6a KOHCMpPYKYUsIapUuHu
UWIA0 YUKapuL MexHoI02UACU UYHATUUWU MASUCTPAHMU

AHHOTAUMA: [a30emoH UCCUKIUK U30AAYUsL, 0803 U30JAYUA, 0108 84 MOR0pP KAOU
MY3UIMANap y4yH Jcyoa Kyn agsannuxiapea eza. Kapwiunuk, easHnume nacauuwiu 6d
bowrxa kyn Hapcanap. I azbemon maxcynomaapea 610Kuap, 0eop naneiiapu, nouap, mom
nauennapu 6a TuHme1ap Kupaou.

Ywoby maxona eneun 6emonnune pusodxcianumiu ounan 6oeaux 6yaubd, y 6yHOaH KeuuH
eazbemon 0eb HOMIAHAOU, Oy WYHUHEOEK AHbAHABUL OemoH OnoKIapu 6a 2a36emoH
bnoxknapu ypmacuoacu gapkuu Kypcamaou.

Tasinu cy3nap: [ az6emon, 6emon, cukuiuul Ky88amu, 3utiux.

Aerated Concrete is an important construction material for architects, engineers and
builders. Also it is an appropriate material with high energy efficiency, fire safety, and cost
effectiveness. AC is a versatile light weight concrete and they are generally used as blocks.
AC is produced by adding in a predetermined amount of aluminium powder and other
additives into slurry of ground high silica sand, cement, lime powder, water. Aerated
concrete (AC) is a popular building material which is used all over the world. It has a
history of 50 successful years can be used in all environments for all types of buildings
(Wittmann, 1983, 1992). Since then, the production and use of aerated concrete have spread
to more than 40 countries of all continents, including North America, Central and South
America, Europe, the Middle East, the Far East and Australia. This wide experience has
produced many case studies of the use in different climates and under different building
codes. In the United States, modern uses of AAC began in 1990 for residential and
commercial projects in the Southeastern states. U.S. production of plain and reinforced
AAC started in 1995 in the Southeast and has since spread to other parts of the country.
AAC's low density also accounts for its low structural compression strength. It can carry
loads of up to 8 MPa (1160psi), approximately 50% of the compressive strength of the
regular concrete. Johan Alexanderson (1979) studied the relations between structure and
mechanical properties of autoclave aerated concrete and he found that the strength of
aerated concrete specially cement and lime mixing, increased with increasing amount of
hydrates and with decreasing porosity. AAC is approved for use in Seismic Design
Categories A, B and C by the 2007 Supplement to the International Building Code, and in
other geographic locations with the approval of the local building official.

MATERIALS USED Cement (OPC): As per 1S:12269 (53 grade), Ordinary Portland
Cement (OPC) of 53 grade were taken in this project as it provides high strength and
durability to structures because of its optimum particle size distribution, superior crystalline
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structure and balanced phase composition. In the construction industry, most of the cement
used in the present day context IS either C53 or C43

grades.

Sand: The quality of sand used in concrete affects more or less for both fresh and
hardened properties of the concrete. In the present investigation, a good quality and well-
graded natural river sand was used. The sand was sieved properly through 4.75 mm sieve to
take out the pebbles or organic matter (if any). Confirming to IS 383-1970, natural sand was
taken in the present project work, where silica content should not be less than 80%.

Lime: As per IS 712-1973, Lime is a calcium-containing inorganic mineral in which
carbonates, oxides, and hydroxides predominate. In the strict sense of the term, lime is
calcium oxide or calcium hydroxide. It is also the name of the natural mineral (native lime)
CaO which occurs as a product of coal seam fires and in altered limestone xenoliths in
volcanic ejection. It should be class ‘C’ lime.

APPLICATION OF AERATED CONCRETE:

1. Aerated concrete blocks can be useful in various building types such as commercial,
residential and educational.

2. These blocks are applicable in warehouses and buildings with industrial aim,
bearing in mind their high insulation capacities, less construction time, cost effectiveness
and also their light weight which reduces dead load of building, considerably makes AC an
adequate material to use.

3. Aerated concrete is used in the construction of dwellings and businesses. AC can be
used to quickly create kitchen surfaces. AC has the advantage that it can be shaped with
saws, files and rasps.
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4. AC is used preferentially in external walls because of its outstanding insulation
properties.

5. AC is used in multi-storey buildings and it is quite viable for even 5-storey
constructions.
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UCH O’LCHAMLI QO’ZG’ALISHGA EGA UMUMLASHGAN FRIDRIXS
MODELINING SONLI TASVIRI

Ismoilova Dildora Erkinovna
Buxoro davlat universiteti

Annotatsiya. Ushbu maqolada uch o’lchamli qo’zg’alishga ega umumlashgan
Fridrixs modeli garaladi va uning sonli tasviri uchun aniq formula topiladi.
Kalit so‘zlar: umumlashgan Fridrixs modeli, sonli tasvir, spektr.

Dastavval o‘quvchiga qulaylik uchun sonli tasvir tushunchasining ta’rifini keltirib,
ba’zi ma’lumotlarni bayon qilamiz. Faraz qilaylik, H - kompleks Gilbert fazosi va
A:H — H - chiziqli operator bo‘lib, D(A) — H uning aniglanish sohasi bo‘lsin. Ushbu

W (A) ={(Ax,x): xe D(A), || x|=1} tenglik yordamida aniqlangan to‘plamga A
operatorning sonli tasviri deyiladi. Umuman olganda W (A) sonli tasvir ochiq to‘plam ham
yopiq to‘plam ham bo‘lmaydi. W (A) ochiq to‘plam bo‘ladigan, yopiq to‘plam bo‘ladigan
hamda ochiq ham yopiq ham bo‘lmaydigan chiziqli operatorlarga ko‘plab misollar keltirish
mumkin. Aniqlanishiga ko‘ra W (A) to‘plam kompleks sonlar to‘plamining gism to‘plami

bo‘lib, W (A) to‘plamning geometrik xossalaridan foydalanib A operator haqida ma’lumot
olish mumkin.

T¢ orqali d o‘lchamli torni, C orqali bir o‘lchamli kompleks fazoni va L, (T
orqali T to‘plamda aniqlangan kvadrati bilan integrallanuvchi (umuman olganda kompleks
giymat gabul giluvchi) funksiyalarning Gilbert fazosini belgilaymiz.

Faraz gilaylik, H,:=C (birinchi kanal), H, = Lz(l'd) (ikkinchi kanal) va
H:=H,®L,(T") bo‘lsin. Ushbu
FILT)=CoLTYeL(T))e®....
tenglik yordamida aniglangan Gilbert fazoga Fok fazosi deyiladi. H, va H, fazolarga

esa Fok fazosining mos ravishda nol zarrachali va bir zarrachali gism fazolari deyiladi.
Mazkur maqolada H Gilbert fazosidagi quyidagi ikkinchi tartibli blok operatorli matritsani
garaymiz:

Ay I
Aﬂ A = * 0
<\ A -2y

Bunda
A, f,=af,, A, f = jvo(t) f, (t)dt,
Td

(A £)()=u(0f,0 V) =v,(0) [w, () f, B)ct
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, operatorning parametrlari bo‘lgan a, A, x sonlari hamda u(-),v,(-) va

Bu yerda A,
v, () funksiyalarga quyidagicha shartlar qo‘yilgan:

a - fiksirlangan haqgiqgiy son, x4, - fiksirlangan haqiqiy musbat son (ta’sirlashish
parametri), u(:),v,(),v,(-) funksiyalar esa T? da aniglangan hagigiy giymatli uzluksiz
funksiyalardir.

A,, operator uning parametrlariga qo‘yilgan yuqoridagi shartlarda H Gilbert

fazosidagi chiziqli, chegaralangan va o0°z-0‘ziga qo‘shma operator bo‘ladi.

Chekli o‘lchamli qo‘zg‘alishlarda muhim spektrning o°‘zgarmasligi to‘g‘risidagi
mashhur Veyl teoremasiga ko‘ra A, blok operatorli matritsaning muhim spektri # va 4
ta’sirlashish parametrlariga bog‘liq bo‘lmagan ravishda [m,M] kesma bilan ustma-ust
tushadi. Bu yerda

m = rrTudn u(x), M = nladx u(x)

A

., blok operatorli matritsaning diskret spektrini aniqlashda muhim bo‘lgan hamda

C \[m, M] sohada regulyar bo‘lgan

2
AV(z)=a-z-u° j—v‘) (D)dt

J v, (t)v, (t)dt
Ju(t)—z

. (2) 1_ Vlz(t) . —
; AP (z2) =1 {L—u(t)—zdt c 1(2): (0 -2

Td

funksiyalarni garaymiz. Ushbu magolada 1(z) =0 va

vi(tdt .
Tjdul(t())— ;' ot
integrallar [m;M] kesmaning chegaraviy nuqtalarida chekli bo‘lgan holda A ,
operator sonli tasvirini topish masalasini garaymiz.
Istalgan « > 0 soni uchun Afll) operator ko‘pi bilan ikkita xos qiymatlarga ega bo‘lib,
ulardan biri m dan chapda, ikkinchisi esa M dan o‘ngda joylashgan bo‘ladi. Biz ularni

mos ravishda E <m va E{”’ >M orqali belgilaymiz. Demak, xos giymatlar mavjud
bo‘lgan holda o (AY)={EP}U[m;MTU{E”} tenglik o‘rinli bo‘ladi. Shu sababli
W (AY) =[E"; E”]1. Umumiy holda esa

u
W (A?) =[min o(AY; max o (A)]
tenglik o‘rinlidir.
Xuddi shuningdek, ixtiyoriy 4 >0 soni uchun A'®" operator yagona xos giymatga

ega bo‘lib, u m dan chapda joylashgan bo‘ladi. Bu operator M dan o‘ngda joylashgan xos
giymatlarga ega emas.
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Demak, A/(IZ) operatorning xos qiymati mavjud bo‘lgan holda uni €, <m orqgali
belgilaymiz. Bu holda o (A®)={e,}U[m;M] tenglik o‘rinli bo‘ladi hamda
(T(A/(lz)) =[e,; M) tenglik o‘rinli bo‘ladi. Umumiy holda VW =[min O'(Aiz)); M]
tenglik o‘rinli bo‘lib, M W (A®) munosabat bajariladi.
Endi A, , operatorning sonli tasvirini tadgiq gilish masalasini garaymiz.
Agar o (A, ) =c(AY) U o (A?) ekanligini inobatga olsak, u holda
min o (A, ) = min{min o (AY), min o(A®)};
max o(A, ) =max{max o(A), max o(A)}
tengliklar o‘rinlidir. Demak m:[min o(A,,),max a(A, ;)] tenglik orinli
ekan. Yugorida keltirilgan fikr-mulohazalarni inobatga olgan holda
W(AP)cW(A,,) ; W(AP) cW(A, )

munosabatlarni hosil gilamiz.
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MMPOKOPHUOT BA DYKAPUOT XYKAWPAJIAP BA YJIAPHUHT
IBOJIIOLUSICHA

Canumona I'ymuexpa KapumoBna
byxopo eunosmu Fuscoyson mymanu
43 - connu makmab duonio2Usn YKUmMyeuucu

AHHOTAWMSA: YWoby MAKoIA0a XylcaupaniapHuHe Keaub Yukuuiy, npoKopuom 6da
IYKAPUOM  XYAHCAUPANAp, IYKAPUOMIAPHUHE Keaub uqukuwu coxacuoazu 0Oav3u oOup
eunomesanap xamoa xap oup cunome3aHuHe YMyMuti 6a KUcKaua machugu xaxuoa cyz
bopaou.

Kanut cy3nap: xyocaipanap, npokopuom 6a 2yKapuom xyaicaupanap, cunomesd,
MyKUManap, niacmuoaiap 6a MumoxoHopusiap.

XyKalpalapHUHT KeNu0 YMKWIIM, MYyTaXacCUCHAIIWIIM Ba YyJapHUHT Oupiamud
TYKUMaJapHU XOCHWJI KWIHIIM YJIApHUHT (QuiioreHe3u OwiaH OOFnukaup. bupok, ymapHu
TYIIYHTUPHII aH4Ya KUMHWH, YyHKH IPOKOPUOTHK Ba dYKapHOTHK Xy’Kalpajap Ty3WJIULINAA
keckuH (Gapk wmamxkyn. lllynra kapamacman Oy cOXaHM TYIIYHTHPYBYM OHp HeuTa
runotesasap  MapkyA. Kasunma  xonmupa  MaBxkyn — Oynran  Oakrepusiiap — Ba
[IUaHOOAKTepUsUIApHU YpraHuill LIYHW KypcaTaJuku, JacTiaOKu Xyxkaipa MIaKiIugaru
opraHu3miiap mpokopuoTiap Oynran. Ymap 3,5 Muimapa un wirapu naiigo o6ynrad. by
opranusmiap gactiad OMOJIOTHK yCyija Xocwi OyiMaraH OpraHuK MoJieKynanap OuiaH
O3UKJIaHMO Kymain® kenrannap. XyXKapaHUHT IIAKIJIAHUIIMAA XyKapaHU TallKu
MYXUTIAH axpatuld TypyBuM Xykaiipa memOpaHacu nactiabd xocus Oynran. KeinHuammk
MPUMUTHUB NPOKOPHOTHK Xy’Kailipajapja CHHTE3 Ba dHEprus OWiIaH TabMUHIIAIITAa XU3MaT
KUJIYBUM MeXaHM3MiIapu maiino OynraH. JlacTnmaOku NpPOKOPUOT XysKalpanap V3uWHU
SHeprus OWjiaH TabMHUHJIOBYM OJAMA KaTabONMTUK (HapyajaHUIN) >kapa€HUra oJra
Oynrannap sSpHU, SHEPrUs OWJIaH TAbMUHJIAII QUUTHUII PeaKIMsIIapu XHUcoOu1a YTraH.

Keitnnuanuk 6ab3u Oup mpoKapuoT XyXkaipajgap audTUIIAAH Hadac oluil KapaéHUra
yrran. llly ca6abmu Oy X1 mpokapuoTiap/a SHeprus OuiiaH TabMUHJIAHMII aH4Ya FOKOPHU
napaxanaa Oyiras.

DyKapuoT Xyxaipaiap | Mummapara sikiH Uil OJIIMH MPOKApUOT XyXKalpalapHUHT
HBOJIIOLMUS KapaéHuAa Keau0 YMKKaH JeraH TaXMHUHJIap MaBXya. DyKapuOTIaApHUHT Keano
YUKUIIN coXacuaa 3 Ta runoresa oop.

1-yu runote3a. Xyxaipa cuMOM0O3U TUMNOTe3acu. by Ky Tapkairad rumnoresa 0ynuo,
YHHUHT TYIIYHTHPHIINYA 3yKapuoT XyKalpanap yMyMuil KOOMK OniaH KOIUIAaHTaH Xap XWil
Tangard (Ty3widiura sra OynraH) Xyxkaipamap HuUFMHAMCHAAH (CHUMOMO3UIAH) XOCHI
Oynran. Xymnaman, sSmua YCUMIMKIApJard IUlacTHAAIap XO3UPrd KyHOa sImaéTraH
[IUAHOOAKTePUSUTAPHUHT @KJI0/UTapu OYnIMUII OakTepusuiapiaH KenuO YuKKaH, Oy Xuil
XyKaiipanapaa gorocuHTtes xapaéuu Oynran. Hatuxana atmocdepara KUCIOpOa aXkpaiand
yrKa Oonurarad Haac OJUII YUyH OpraHU3MIIap SPKUH KHUCIOPOIHU KaOyil KHITaH.
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Aapo xam Xyxkaiipa wWuMgard CHUMOMOTOHUHT Y3 LUTOIJIa3MacHHU WYKOTraH
KOJAUKIapUAaH naigo Oyiarax.

DyKapHoT XyXalpalapHUHT aHa IIyHAai ycyiaa naigo OYIraHIMruHU TacIUKIOBYH
XO3UPIrd 3aMOHJa CUMOMOTUK MyHocabarna Oynran 6ab3u OuUp OpraHU3MIIAPHH MUCOI
KWINO OJIMIIUMHU3 MYMKHH.

Macanan, Oup Xyxkadpamu cyB ytu xjopemna (chlorella) simmnm mapamenmym
(paramecium bussaria) nuToruIa3mMacu TapkuOuja smaiian. Y napamenuyMHyd (POTOCHHTE3
MaxCyJIOTU OWiIaH TabMUHIA0 Typaau.

[Mnactunanap Ba MUTOXOHApUANApAA Y3JTapUHUHT TEHETUK WH(OpMalMsUIapuHu
cakinoBun maxcyc JIHK, mM-PHK, p-PHK Ba 1-PHKnapu Ba ¢epmentnapu Oynaau.
MuToxoHpusiIap TeHjapja Oyiaguran MyTaluusuiap sapo TeHIapujard MyTalusiapaaH
MYCTaKuI XoJiaa Oymanu.

2-9M TUIIOTE3a OYirua SyKaprOTHK XyKalipanap Xyxkaipa MeMOpaHacua KouIamran
Oup HeuyTa TEHOMJIM NPOKApUOT XyKaipanapjaaH kenuO uyumkkaH. Hatmxkama Xyxkaiipa
MeMOpaHacuaH JacTiabkd (OTOCHMHTE3 >KapaéHUHHM OaxapyBUM Me3ocoMajap XOCHII
Oynran. KeilmHuanuk opraHeulapHUHT MYTaXacCUCIAHUIIN Ky3aTHINO, HATHXKala yinapaH
outtacu Hadac oymm Ba (POTOCHHTE3 KWIUII (QYHKIUSJIADUHU PHUBOKIAHTHPHO,
XaMBOHJIAp/Ia MUTOXOHJpHUsIIApra Ba YCHUMIIMKIApJA IUIacTHAANapra aiianrad. Sapo Ba
MUTOXOHJApUSTIAp MeMOpaHaNapUHUHT Kyl KaBaTIWwiIuru Oy rumote3a doiinacura Ky
Kenau.

3-yn runote3a. bapua THpWK opraHm3miap aHodpoO (EePMEHTATHB O3HWKJIAHYBYH
rerepoTpoduiapaH Keaud YMKKaH. DYKapuOTIap XaM JHJIOIUTHO3 YCyJaa MPOKapuoTIap
MeMmOpaHacujaH Xocun OynraH. baw3u Oup mpokapuotiap OOImIKa XU MPOKAPUOTIAPHU
oTHO onub KymuMua MeTa0oNMK JkapaéHra osra Oymrannap. KelunHuanuk —ymap
nereHepanusara yupab opranemnapra ainmanrad. lynpmaii ycyn OwiaH mpokapuoTiapiaH
AyKapHOT OpraHu3MIIap nanao Oynra.

DyKapUOTIAPHUHT CUMOMOTHUK YN OwWiiaH KenuO YMKKaH JeraH OMPHHYM THUIOoTe3a
Kyl TapKaJraH. DBHpOK yHM KyJularaH XOJJa sHa [IyHH TabKUJIAII JIO3UMKH
MUTOXOHJIpUSAJIAD Ba  XJOPOIUIACTIAAPHUHT  TY3WIHIIM XO3UPTH OakTepusiap Ba
nuaHoOaKkTepusap TY3WIHIIMTA YXIIANUIMK TOMOHJApW OYnraHu Xxoija yinap Oup -
oupunan Qgapk kuiumand xam. JKymagan muToxoHapusuiap Ba xiyoporuactiap JHKcu
aH4ya KU4YuK. JleMak, MUTOXOHIpUsIap Ba IJIacTUaaap dBOJIOUS KapaHUIa KUUUKIAIINIO
Oopranap.

O®OMJAJTAHUJITAH ATABUETJIAP PYUXATH:
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IKOJIOI'HK TO3A MAXCYJIOT

Jdpkunos K.T.,

Mup3autoBa M.K.,

Aoayanaesa I'. /L.,

AHOUNCOH KUUNOK XYIHCAUK UHCTUMY MU

Ca03aBOTYIIIMK KHUIIUIOK XY>KQJIUTUHUA SHI KAJAUMIH TapMOKJIApJaH OUpHUAMD.
Pecniybnukamu3nu 00-XaBOCH, TYNPOK MIAPOUTH cab3aBOT SKUHJIAPU ETUINTUPHUIIL YUYH
KyJauaup.

[Tomumop axonu TOMOHHUZAH OHHI Kyl Ba EKTHPUO HUCTEHMON OSTUIIAIUTaH
cab3aBotaup. bapua ca03aBoT MaWIOHWMHU KapuO sSpMHUHHM Ba TanépraHa€TraH WHUIUIUK
MaxCyJOTHUHT 65% HHM moMujop Tamkuia 3Ttagu. by Oexus smac anbarra. Ilomumop
TapKUOMIa MHCOH YUYH SHT 3apyp OYJIraH 03MK MoJJanap, Ty3Jap Ba BUTAMUHIIAP MaBXKY/I.

Taakukotun onuMm PyOuH MabiaymoTHra Kypa HOMHIOp TapkuOuga Kylujaaru
Moamanap MaBxkynd, cyB-93-92%, kypyk wmomma 6,58%, mrynman oxcun — 0,61%,
yraeBoyiap-3,99%, moi-0,9% Csutamua — 3,5mr, A ButamuH — 0,2-2 mr, B BUTamuH
(Tmamun) 1,6-6 mr Gynanu.

[Tomumop acnuna XXanyouit AMepukamgan kenub unkkaH. EBporara — X VI acpHuHT
Ypranapunaa KenTupuiaran Oyicana, y30K BaKTraya YHH MaH3apajiu €Kd JOPUBOP YCUMIIHK
cuHTe3uaa ycrupuiaa Gomutaran. XVII acpHuMHT oxupiapuian Gomniab momuuop Ypra
Ocuéna xam >Kuina GomIaau.

busnunr PecnyOnukamusna nomugop yeummuru 1930 #umnapaa kupud kena
oounaau. [Tomunop skua 100 minan 6epu Xaluk Xy Kanuruaa KeHr QoiianaHuiIMOKIa.

V36ekucton PecryOmukacH XyKyMaTd TOMOHHIAH Ca03aBOTUMIMKHM —Tanad
Japakacuaa PUBOMIIAHTHPUIL YUYH KYT Kapopiiap TAIIKWINK Macajiaiap Xaid KWIMH]IN.
MeBa-cab3aBOTUMIIMKKA HMXTUCOCHAINTAH IIUPKAT XY XKaIUKIAap TyraTwimO, depmep
XY KaJMKIIapy TAlIKWI STUIIH.

XO03Upru nantaa KUIUIOK XYKaJuruja MeCTULMJIAPHU KEHT KyJlamaa WIUJIATAILIHA
3apapiud okuOarnapu Mabiaym OynMokna. UyHku, kyn Huwuiap MoOaliHuAa KUMEBUN
MOJTaJIapHU CYPUHKAIW WIUIATWINIIKN HaTHXacuaa aTpo(-MyxuT, CyB, XaBO Ba XallBOHOT
oJIaMH 3apapiaHu0, UHCOHJIAp CAIOMATIUTHUra KarTa myTyp eTkazuiamMokaa. lllyHuHr yuyH
KEMMHIM HWapAa NOMUIOpP KacaJUIMKIIApWUIa KapllM Kypalja yWFyHJalmraH Kypaul
ycnyOunan (oiganaHuIra KaTta YbTHOOp OepUIMOK/Ia.

ByHuHr y4yH KUNUIOK XYyKaiurujaa Oapua arpoTeXHUK dYopa TaaOupiapHU
wiM-(aH TaBCUSHOMAaJapura Ba WIFOp TaxpuOamapura MyBo(uK YTkasuim, Oerona
VTnapra, 3apapkyHaH/Ja Ba KacaJUTMKJIapra Kapllid Kypall 4YopajJlapuHU >KOPUH KUJIUII
MyaMMOJIapHH €UHWIIJa MYTIOKO SHTHYa CHJAIIYB OVIHWININ KEPaKIUTUHU TaK030
KHJIaJIH.

Utysymmonuiap owmnacura MaHcyO Oynaran  YCUMIIMKIapAaH  TOMHJOP,
Oakya)koH Ba OoJsirap KaJaMmupu KaOM YCUMIIMKIAp XUCOOIaHMO ynap YCyB naBpuia
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Xap XuJ KacaJUulMkiap OwnaH kacayuaHagu. KacamnukinapHu acocuil Ky3raTyBuUMIIapu
xap xwi1 OakTtepusi Ba 3aMOypyFiap XucOOJaHAIH.

OHr xaBu KacalmukiapaaH oupu durodutopos 6¥nubd xucodnanagu. Kacammuk
KY3FaTyBUMHHUHI OYTyH YCUMJIMKHUHI €p YCTKM KUCMHUHHU TyJja 3apapjaraHujiaH KeWuH
MOMUJIOp MEBAJTAPUHM Ba KAPTOIIKA WIAN3MEBACUHU TYJNAIUTHYA KacaJUIaTUPUIIHKA amara
omupa Oouutaiinu. Hatmwxkana YCUMIMK XOCHJIMHU MAacalTUPUOTHHA KoJIMacHaH Oaiku
XOCHJIHU cu(aT KypcaTKUUUTra XaM TabCUP dTMAM KOJIMailau.

[IyHnuHr 6unan 6upra OTUMIAPUMUZHUHT U3JIAaHUIIIAPU HATHUKACU1a MailioHnapaa
SHTM HaBIIApHU Te3-T€3 aJIMAIITUPUO JKMOKIAlap Xamja KacajUIMK KY3FaTyBYM SIIall
JABPUHU KUCKAPTHUPHUILIK YYYH HOKYJNAM IIapouTiap sSpaTUIl HATWXKACHIA MOMHUJIIOP Ba
KapTOIlIKa SKWIAETraH MalJOHUIATH TYIPOKAaH OUp KUCM MATOTeHHH YK KUJIUIINUTa OJIU0
KeIIMOKaJap.

Kacammkan Phytophthora infestans oomurnier 3amOypyru kysrartamau. KeitmHrn
fimmapna momuaop (GUTOGTOPO3M Y30EKMCTOHAA HCCHKXOHANApAa KEHT TapKalraH
Kacankka adnaHau. CankuH Ba HaMm  (EMFUpIM, [MaOHAMIM) 00-XaBoja MOMHIOP
MeBanapuHuHr 60-70 Qousu 3apapnanuimm MyMkuH. Kacamnmmk yeumnuknap rysianmi
nmaWtuga OonwiaHamu. bapr Oanmmapu macrtra Oykuiaagud Ba Oapriap ocwimO KoJau;
OapriiapHUHI yCTHJa KallHOK CyBra KyHraHra yxmiam Jofjap maiigo Oynu0, ynap cyHrpa
KYHFUP €KUM TYK-KYHFUP TyC OJIaJM, KCHMHYAIMK Oapr TYKMMach OWpo3 OKapuO, FOTMKa
KOFO3CHMOH 0Y1H0 KoJaau.

3aMOypyF OYMK Janajapjia TYNPOK YCTUAAa YCUMIIMK KOJJMUKIapuaa Ba
UTY3yMJIONJIap oujacura Mancyo Oerona yTmapaa kunuiaiau. Kacamimk sKuHTa KYIIHU
Jajajapaard KapTollka Ba MOMUAOPJAH XaM Tapkanaau. KyyaTxoHanapaa KacaulMK Nanao
Oynumm >kyna xaB(iad; FOKOPH Xapoparaa KacaJUIuK OeNnruiapu ro3ara YUKMAcIIUrd
MYMKHH, yJIap O4MK Janara Kyuyupu0b sxkunrad, GutoPTopo3 YUOKIAPUHU MANHA0 KUITAIH.

Taknudnap: Iomunop acocan xyn MeBa cudaTuaa UCTEBMOJ KIJIMHUAIIN Tyhaniau
VHAA TECTUIU] KOJIUKIapu OYnMaciuru (9KoJoruk Tto3a Oymumm) yta myxum. [y
cababnan skuHHN (PuTodTOpO3NAH, WI0KH Oopuya (PYHTHIMA KysiaMacaaH, arpOTEXHHUK
Ba NMPOoUIAKTHK TaaOoupap EplaMuaa XMMOsJIaI TaBCUsS KUTUHAIH.

bynapra ungamnu €k TOJEpaHT HaBiap SPATHIN, anMaluiald dKUII, OJUHTH WU
nmoMuJop €KM KapTOIIKa SKWITaH Jajajiapra SKMAaciWK, OJKWH HYHAA IIaMOJI SIXIIH
IOpUIIIMHA TabMHHIIAII (OPTHUKYA MIOXJIAPWHU V3 BaKTUla OyTalll, BEHTHJISIHUS), a30TJIH
VFUTIAPHUHT TaBCUAJIATH MUHUMaN MUKIopiapunu Oepumn (Oynap, ailHUKCa HUTpATIU
maK/ylapyu, KacaUIMK Ky4Id PUBOKJIAHMINHWIA ONHO Kelaau), YCUMIUK  KOJJIUKIAPUHH
JanaaaH yukapuO, HYKOTHUIIT TaBCUS KUTMHAIH.

AJTABUETJIAP PYUXATH
1. HosukoB M.I., JIutBenenko A.U., Konbko T.B. BiusHue HOBBIX OHOINpenapartos,
CO3/IaHHBIX Ha OCHOBA ITAMMOB MHUKPOOOB — aHTOTMHHUCTOB, UX KOMILJIEKC BO30OynuTenen
KOpPHEBBIX THHIIbEH orypia. 1995 rox. Ctp 46-53.
2. bumait B.U. «®y3apun». Kues. 1977 .
3. Ilepecbinkun B.®. C.-x. puronatonorus. M.: «Komocy», 1982, 512 c.
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ABTOMOBWJI MYJIIAPA UXOTA MAWJTOHUJIATY JTAPAXTJIAPHUHT
YAHT TYTHUII JAPAKAJIAPUHU TAJKUK KUJIALI

FOanames loxpyx Hlyxpataxkon yrau

HamMKH macucmpanmu

BbaxpuagaunoB Hypuagaun CaapuainHoBud
HamMKH Xaémuii ¢haonuam xasghcuznueu kagheopacu
odoyenmu, mexHuka aniapu Hom3oou

AnHoTamus: Ywby Mmaxonaoa asmomooun UYIIApPUHUHE UXOMAd MAUOOHIApU
9KON02UK Xoaamu OYtuuya yHea dKUIean 0apaxm 6a 2yIapHute ampog-myxumuu ugrociao,
UHCOH  OpeaHuzmMuea caibuti  mavcup Kypcamysuu  yauerapHu  mymub  KOauul
oapadicanapurune oapaxm mypuea Ooenuxaueu acociab oepunean. Acocuti macana
IKUNAOUSAH MAUOOH X0amuea MOC Ky4amiaphu maHiaul MyXumiueu Kypcamub depunean.

Kanut cy3aap: asmomobun uyirapu, uxoma matlOOHIApYU, 4YaHe mymubd Koauul
oapascanapu, 2K0102UK MyamMmonap, mpaucnopm

Acocuii KHcM

XO03Upry BaKT/a 3KOJOTHK MyaMMOJAPHUHT aCOCHHU YUKWHAWIAD TAIIKHAI KHJIAIH.
Ym0y 4YMKUHIWIAp caHOAT Ba MaWIMi YUKUHIW Typiapujaa Oynul, OyjgapHUHT riiodal
Japakara — YMKHIOWTa  KaJap  3apapCU3JaHTUPHIN  OpKadM  aTpo(-MyXHTHHUHT
MyxodazanaHUIINra SpUILUIT KyJail XucoOI1aHau.

OHr IOKOpM JapakaJard YUKUHAWIAp CaHOaT Ba TPAHCIOPT BOCHUTANAPHAAH
yuKaéTraH YyuKuHAmIap Oynuod xucobmaHamu. UyHKH, KaMHAT TapaKKUETHHUHT aCOCHA
HErM3uJa TPAHCIOPT BOCUTAIAPU TYpUIIH cababiid yIapHUHT COHU OpTUO OopuIu
O6apobapua ro3ara KenTupaéTran YUKUHIWIApU XaM opTud 6opaiu.

TpancnopT BocHUTaTapUHUHT aTpod-MYXUTHU UIOCHamM — aBBaIamMoOoOp, yJapHUHT
JBUraTeJIapuiaH YuKapa€TraH YMKWHIM raszjap xucobura Oyica, MKKuiamMuu cugaTtuaa
Wynga [opullM HATWXKAacWJa TYNOPOK YaHTJIApUHU XOCWI KWIMO wuduocnamu Oynanu.
Tpancnoptr BocHTanapu pUBOXKIAHUIIN YWKWHIMHH OPTTHPHUIIATA ONHO KENWIIH OWiiaH
MHCOH CaJOMAaTJINTUra cajOuil TabCUp 3TYBUM OMUJUIAP MUKIOPH OPTUIIM Ky3aTHJIAIH.
Jlemak, caHoaT wWNUIA0 YHKAPWIIHM, TPAHCIOPT BOCHTAJAPUHUHT XapaKaTIaHUIIN
HATIKACU/Ia YMKUHIMIAD XOCWI OYianu Ba yIApHUHT aTpod-MyXUTra TabCUpU Tydailnu
WHCOH OPTaHU3MU XaM 3apap Kypasu.

Tabuar myHnail sipanraHku, TaOMATHUHT Y3MJla f03ara KejiraH 3apapid OMUJUIApHU
V3U TO3&JIalii¥, Y31 OPraHU3MIIAPHUHI SIIAIINAra KyJaldl MYXUTHU TabMUHIIAWIU. BUPOK,
XO03UPTHU AaBpra Kenud Tabuarra aHTPOIIOTEH Tabcupiap Typaian YNKUHIUIAPHUHT aTpod-
MYXUTTa KYTU1a0 YMKAPHWIUIINA OpKaJW, TAaOMAaTHUHT Y3W TO3aJalira yJirypMmai KoJiaauraH
Xo0JIaTra Kejanuo KOJIMOK/IA.
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KamMust pyUBOXIaHUIIM KaJal cypbariapja OYIuIMra Moc Xo0Jijia HUHCOH (paoiusiTh
Tabcupuga OuochepaHuHr Yy3rapuiiv Xyjaa Te3NHK Owian Oopmokaa. buocdepanunr
y3rapuimaara MebEPUl X0naTiaH YUKUIUIIN 3PTaMU-KEUMH SKOJOTHK XajokaTra oiuo
Kenaau. DKOJOTMK XaJIOKaT KOJOTMK MyaMmmodiap Tydaiinu ro3ara kenaau. bynu Epparu
XapopaTHUHT MebEpra HucOaTaH OpTHO KETHUIIM, MY3JIHUKIAp SPUIIMHUHT TE3JallHIlv,
OYpoH-7OByJUIap OYnuImM KaOu HWHCOH Ba Oapua MaBXyHOTiap sIIall MYXUTHHHUHT
OY3WJIMIIN OPKAIH TYLIYHUJIA/IH.

ATpo(-MyXUTHUHT H(DIOCIAHUIIN JAeraHfa acocaH arMmocdepa XaBOCH, CYB Ba
TYNPOKHUHT U(pIOCTAHUIIN TylyHuIaau. by ypunaa atmocdepa xaBocu ras, TyTyH, OYF,
yaHT KaOu Mmojjanap MebEpPUIaH OpTHKYA OYIHIIM XucoOura HQIIOCTAHUIIN aCOCUU
TylnyHua OYnu0 xucoOmaHaau. AXONHM sIIaml >KOWJIapuaard MaBxXya HWyuiapaa
XapakaTjJaHyBYM TPAHCHOPT BOCUTAJIAPMHUHI V3HWJIaH YMKApa€TraH 4YaHrjapu Iy epharu
WHCOHJIAp Y4YyH KYOpoK 3apap kentupanud. LlyHunr yuyn xam ymOy 4aHriapHU
KaMaTUpUII MaKcaauga XO3UpTru JAaBpra kenu® AyHE MamilakaTiiapd —axoJIMCh
CAJIOMATJINTUHU CaKJIall Makcaauaa 3KUH MalIOHJIApH, YPMOHJIAPHU KYNAWTHPpUII Ky31a
TYTWIHIIHA OapoOapuja, XaTTOKA aBTOMOOWII WYJNTApUHUHT aCOCUM MXO0Ta KHUCMJIApUra Xam
JapaxT Ba TypJU TyJ Ky4daTJIapuHU dKHII Oenrwiad kyiwirad. by napaxtnap moBKuH, ra3
KaOu YaHTJIApHU FOTUIIN TaXpuOaaa aHUKJIaHTaH

ABTOMOOWIUTap MYJUIApUHUHT UWXO0Ta MaWJOHIApU TYFpHUCHIA V36exucTon
pecnyOnukacuHuHT KoHyHumnuk mnamaracu TomoHumgaH 2007 iwun 29 wutonma kKaOyin
kuinHrad, Cenat Tomonuaad 2007 viun 24 aBryctia MabKyJUlaHTaH “ABTOMOOWIB Mymapu
Tyrpucuna”’ KoHyHMHHMHT 3-Moajmacd - ‘“‘acocMid TymryH4aiap’ma — “...asKpaTWraH
MHHTAKA — AaBTOMOOWIIb WYNW, YHUHT TETHILUIA KOHCTPYKTHB JJIEMEHTIapu Ba
MYXaHJAUCIUK WHIIOOTIAPH, IIYHUHTACK aBTOMOOWIb WYIuAaH (oigalaHUIll Y4yH 3apyp
Oynran OuHONAP, MHIIOOTIAPHM JKOMIAIITUPHII, UX0Ta Ba MaH3apaJid lapaxT3opiap 6apro
ATUII Y4YyH JAOMMHUN (¢oiiianaHumira KOHYH XyxoKaTiapuaa OenrujaHran TtapTubia
OepunanuraH ep yuactkacu” — ne6 Oenrunad kyvunras. [llyHra MyBoduK paBuIIa uXoTa
MaljoHIapura xam d3bTHOOp Oepumn Tanad stuinaau. by Oopaga Mamiakatumusna,
KoJlaBepca, Xxap Oup Xyayaiapaa amaiuil uiuiap oaubd 60puiMoKia.

DKOJIOTUK MablyMoTiapra Kypa Oup wHCOH Hadac OIMIIM y4yH 3apyp Oynran

MYbTaauI XaBo TapkuOuHu 50 M® Mali{oHzary s SKHUH30pJIap TabMUHIA0 Oepaaw.
Jlexun, aTtmocdepana KapOOHAT AHTUAPUIUHHUHT aKCApUAT KHUCMHU IIaMOJ TabCUPHA
Tapkanud KeTagu Ba Kynm OyamaraH KUCMHMIMHA SIOIMJI  SKHUH30pJIap TOMOHUAAH
V3namrtupuinaad. bupok, oaauil SKMH30paapaaru YCUMIIMKIAapra HUcOaTaH AapaxT3opiap
TaKKOC/Ia0 Kypuirayaa, Iy 3apypuil MaiiIoHAaru SKMHIAp YPHUHU KyH OmiiaH 21a gapaxt
6ocumy MyMKuH. UyHKH, TapaxTiaapHUHT Oapriapu EMiMacu oaaui YCUMIMKIApHUKUIAH
Ooupneuda 6apobap karra Oymaau.

VrKasunran Taxpudanap MIyHH KYpcaTamyuky, MANaioK Gaprid 1apaxT TyTHO KoJraH
YaHrJapHUA MaMoi Tabcupuaa kynu Omnan 20 % kucmuruHa ydaau. Konran kucmu aca,
¢ruH OniaH Oupra TYNpPOKKa TyIIaJWd. LIIYHUHT YUyH XaM aBTOMOOWJIIAp YUyH aXpaTUJraH
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HYJUTapHUHT WXOTa30p KHCMHUTA YYYyH OKWJIQIUTaH JapaxTIapHU TaHIAlIa YIapHUHT
Oapriapura xaM bTHOOp OepHIll 3apyp.

Xynmoca KuiauO aWTraHia, WXOTa3opiapra SKWJIAJWTaH JapaxTIapHU TaHIIAIIa
ajbaTTa YaHTJIApHU Ky YHUIAWIUTaH apya Ba MINAJIOK Oapriu akanusiap SKUIHIIN
Makcaara MmyBouk 6ynub xucobiaHaau.
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