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REZYUME. Ushbu magola obyektni aniglash orgali tasvir turlarini aniglash uchun YOLO-dan foydalanishni tasdigladi. YOLO ning
tezkor gayta ishlanishi va yuqori anigligi uni tasvirlarni tasniflash vazifalarida qgimmatli vositaga aylantiradi. Obyekt toifalari bir-biriga
mos keladigan tasvirlarni ajratishda qiyinchiliklar mavjud bo‘lsa-da, umumiy natijalar umid baxsh etadi. Topilmalar shuni ko‘rsatadiki,
yanada takomillashtirish bilan YOLO turli amaliy ilovalarda tasvir turini avtomatlashtirilgan aniglash uchun mustahkam yechim bo‘lib
xizmat gilishi mumkin.

PE3IOME. B sToM f0KyMeHTe HOATBepkAeHO ucronb3oBanue YOLO mist uneHTHUKALNKA THIIOB H300paKeHHI TOCPEICTBOM 00-
HapyXeHHs1 00beKTOB. BricTpast o6paboTka n Bbicokast TouHocTs YOLO nenaroT ero neHHBIM HHCTPYMEHTOM B 3a/1adax KiacCH(pUKanum
n300paxeHuil. XOTs CyIIECTBYIOT TPYAHOCTH C pa3feleHHEeM H300paXEHHH C MEepeKPHIBAIOIIMMUCS KaTErOpUSAMH OOBEKTOB, OOLIHe
PEIYIbTAThI SIBIIAIOTCS MHOFOO6€I]_[aIOIJ_II/IMI/I. Pe3yJ'H)TaTI>I MOKa3bIBAOT, 4YTO IIpU ﬂaﬂbHeﬁHjeM YCOBEPUICHCTBOBAHUH YOLO moxer
CIIYXKUTh HAJAC)KHBIM PEIICHUEM JI1 aBTOMATHYCCKOI'0 OIPEACIICHUSA TUIIA 1/1306pa>1<eH1/m B Pa3JIMYHBIX MPAKTUYECKUX MPUITOKEHUAX.

SUMMARY. This paper validated the use of YOLO to identify image types through object detection. YOLO's fast processing and
high accuracy make it a valuable tool in image classification tasks. Although there are difficulties in separating images with overlapping
object categories, the overall results are promising. The findings show that with further improvement, YOLO can serve as a robust solu-
tion for automated image type detection in various practical applications.

KISLORODLI MONOKRISTALLI KREMNIYNI RENTGENOSTRUKTURAVIY O‘RGANISH
Sh.A.Maxmudov - fizika-matematika fanlari nomzodi
M.F.Jurayeva — tayanch doktorant
O ‘zbekiston Respublikasi Fanlar akademiyasi Yadro fizikasi instituti
M.A Jalelov — fizika-matematika fanlari nomzodi
Ajiniyoz nomidagi Nukus davlat pedagogika instituti

N.J.Odilova — o ‘qituvchi

Qarshi davlat universiteti
Tayanch so‘zlar: monokristall, kremniy, mikronugsonlar, kislorod konsentratsiyasi, rentgenografiya, bir xilmaslik.
Ki1ioueBble cj10Ba: MOHOKPUCTAILT, KPEMHHIH, MUKPOAE()EKTHI, KOHIIEHTPAIHs KUCIOPOAa, pEHTT€HOTpaMMa, HEOTHOPOAHOCTb.
Key words: monocrystal, silicon, microdefects, concentration, oxygen, radiograph, heterogeneity.

Ma'lumki, monokristalli kremniydaai kislorod termo-  skanerlash tezligi 0,33 gradus/min va 0,0200 (grad)
donorlarnina holatlarini aniglaydigan, zaryad tashuvchilar-  burchakli gadam bilan doimiy ravishda amalga oshirildi.
ning  yashash  vaqgtining  termobarqarorligini  va 1-rasmda KDB-20 markali monokristalli kremniyning
mikrodefektlarning shakllanishini belgilaydigan asosiy  rentgenogrammasi ko‘rsatilgan. 1-rasmdan ko‘rinib turi-
fondagi aralashma. Mikrodefekt hosil bo‘lishining  bdiki, rentgenogrammada intensivlik kattaligi bo‘yicha turli
samaradorligi ostirilayotgan kristallning diametri va  selektiv strukturaviy chiziglar mavjud. Bundan tashqari,
massasi, uning sovutish tezligi va kremniydagi kislorod diffraksiya rasmida 2@ bo‘yicha 12° dan 53° gacha bo‘lgan
konsentratsiyasi bilan belgilanadi. Mikrodefektlar tarkibini  burchak oralig'ida diffuzion aks ettirilishi mavjud. Tahlil
kamaytirishga o‘stirish rejimini sozlash va qo‘shimcha  shuni ko‘rsatdiki, kremniy plastinalarining yuzasi kristallo-
issiglik bilan ishlov berish orqgali kristalldagi kislorod  grafik orientatsiyaga (100) ga mos keladi. Bu xulosa rent-
kontsentratsiyasini kamaytirish orgali erishish mumkin  genogrammada {HO00} tipidagi selektiv strukturaviy
[1-3]. Shunday qilib, kristallning o‘sishi jarayonida, u chiziglarning mavjudligi bilan tasdiglanadi, bu yerda
soviganida, vakansiya, xususiy va aralashma atomlari (H=2,4): d/n = 0,2717 (2@ = 32,97°) bo‘lgan intensiv
aralashuvi va aralashma atomlarining bir-biri bilan  chiziglar (200), d/n = 0,1357 (20 = 69,23°) bo‘lgan inten-
assotsiatsiyasi va nuqtaviy nugsonlari kabi turli nugsonlar  siv chiziglar (400). Asosiy strukturaviy (400) chizig'ining
monokristal yuzasiga va kristallanish frontiga ogib tushadi.  beta (B) komponenti 2@ = 61,75° tarqalish burchagida
Bu nugsonlarning barchasi kristall hajmida qoladi va  ko‘rinadi. Difraksion aks ettirishining (400) yuqori inten-
monokristalning bir jinsli bo‘lmasligiga sabab bo‘lishadi. sivlik (1,82:10° imp-sek™) va tor eni (FWHM = 2,73-10

Zamonaviy yarimo‘tkazgichlar fizikasining fizika va  rad) KDB-20 kremniy kristall panjarasining mukammallig-
texnikasida ~ kremniy ~ monokristalida  bir  jinsli  ini ko‘rsatadi. Faqat refleks (400) kremniy namunalarining
bo‘lmaganlarning hosil bo‘lishini o‘rganish uchun asosan  panjara parametrini aniglash uchun barcha strukturaviy
rentgenodiffraksion usullari qo‘llaniladi. Shu tufayli ushbu  chiziglaridan as = 0,54292 nm mos keladigan edi. Shu bilan
ishda KDB-20 markali p-tipli monokristall kremniyda birga, rentgenogrammada kichik intensivlik bilan
kislorod ishtirokida hosil bo‘lgan strukturaviy bir  strukturaviy chiziglarning boshga (111), (220), (311), (331)
jinslilimaslikni o‘rganish bo‘yicha eksperimental natijalar  va (531) indekslarining va (400)s; ga nisbati bo‘yicha katta

keltirilgan. kenglikka nisbatan mavjudligi, kremniy plastinasi hajmida
Tadqiqot ob'ekti Chochralskiy usulida o‘stirilgan KDB-  kichik polikristalli hududlar mavjudligini ko‘rsatadi.
20 markali p-tipli kremniy monokristall bo‘lib, solishtirma Bundan tashqari, {HOO} aks ettirishlar seriyasidan rent-

garshiligi p==18,7 Q-m, kovak aralashmalari konsen- genogrammada ikkita selektiv refleks (200) mavjud.
tratsiyasi n==9-10"* sm?® kovak harakatchanligi 367  O‘chish qonunlariga ko‘ra, bu refleks kremniyning olmosga
sm?/Vs va kislorod konsentratsiyasi ~10*" sm™. Asosiy kris-  o‘xshash strukturasining buzilmagan panjara rentgeno-
tallografik yo‘nalishlar bo‘ylab uzun qirrasi bilan grammasida paydo bo‘lmasligi kerak [1,4]. Taqiqlangan
yonaltirilgan o‘lchamlari 10x10x1 mm?® bo‘lgan parallele-  (200) va qo‘shimcha (111), (220), (311), (331) va (531) aks
piped ko‘rinishidagi namunalar olmosli disk yordamida  ettirishlar, namunalarni olishda texnologik jarayonlarda
quyma monokristall kremniydan kesilgan. O‘lchovlardan  yuzaga keladigan termoelastik kuchlanishlar tufayli matrit-
oldin namunalar yuzasi M10 abraziv (karborund) kukuni  sa panjarasida buzilishlar va kremniy panjaradagi asosiy
bilan mexanik ravishda silliglanilgan. Keyin kremniy  fon aralashmalaridan biri kislorodning bir xil bo‘lmagan
plastinkalari yuqori strukturaviy mukammallikka va nano-  tagsimlanishi bilan bog'lig kuchlanishlar mavjud bo‘lganda
metrning o‘ndan bir qismidagi qo‘pol darajasiga ega paydo bo‘ladi [3]. Kremniy subkristallitlarining xarakterli
bo‘lgan atomik silligligiga erishish uchun kimyoviy- o‘lchamlari Selyakova-Shererr formulasi yordamida (400)s;
mexanik silliglandi.  O‘rganilayotgan namunalarning  refleks kengligidan aniglandi [5]:

strukturaviy va fazaviy holatini nazorat qgilish Empyrean D = KA/(Bcos®),

Malvern tipidagi uchinchi avlod rentgen difraktometri  pbu yerda D - nm da kristallitlarning o¢Ichami, A - nurlanish
yordamida amalga oshirildi. Cho‘qqining maksimumini  tolgin uzunligi, bizning holatlarimizda 0,154 nm, 0 - tar-
aniglash uphun ~OriginPro2019 dasturidan foydalanildi.  galish burchagi (diffraksiya burchagining yarmi 20g), p —
Rentgen difraksion ~o‘lchovlari Bregga-Brentan nurlari  radianlarda diffraktogramma chizigning fizikaviy kenga-
geometriyasida 205 15° dan 120° gacha bo‘lgan oraligida  yishi (yarim maksimal intensivlikda refleks kengligi), koef-
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fitsient K = 0,94 [5]. Berilgan formuladan foydalangan 20 bo‘yicha 12° dan 53° gacha bo‘lgan burchak
holda D giymatlarini hisoblash kremniyning subkristal-  oralig<ida  rentgenografiyada to‘yinmagan  kimyoviy
litllining o°‘Ichami 94 nm ekanligini ko‘rsatdi. bog‘lanishlarga ega bo‘lgan yuzaga yagin qatlamlarida SiOy
1800 (400); strukturaviy gismlari ta’sirida yuzaga kelgan keng (FWHM
1600, @00, = 0,348 rad) diffuz aks ettirishni kuzatiladi. Ma’lumki,
Choxralski usulida o‘stirilgan kremniy monokristallarida
14001 kislorod nafagat Si-O-Si kvazi-molekulalari ko‘rinishidagi
1200+ X100 tugunlar ora holatda, balki quymaning o‘sish jarayonida
21000 turli xil SiOy cho‘kmalari shaklida ham hosil bo‘lishi mum-
§ 800 kin. Shunday qilib, [6] ishda ba'zi o‘stirilgan kristallarda
= turli xil cho‘kmalardagi kislorod migdori umumiy kislorod
600 Iy konsentratsiyasining  20% ga  etishi  mumkinligi

400 1 = 8 B} ko‘rsatilgan.
200 - w/M%J u\ = Shunday qilib, o‘rganilgan monokristalli kremniy panja-
0 : . . . : Z ra parametrlari 0,54292 nm va 94 nm o‘Ichamli subkristal-
20 40 60 80 100 120 litlar bilan mukammal tuzilishga ega. Choxralski usuli
20 yordamida o°‘stirilgan kremniy monokristallarida kirishma-
1-rasm. KDB-20 markali monokrista“ikremniyning nuqsonli .to‘plangan hudqdlarda kiSlOI‘f)d ishtirokida kichik

rentgenogrammasi o‘lchamli nugson holatlari hosil bo‘ladi.
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REZYUME. Maqolada mukammal tuzilishga ega bo‘lgan panjara parametrlari 0,54292 nm bo‘lgan monokristalli kremniy va
o‘lchami 94 nm bo‘lgan subkristallitlar o‘rganilgan va Czochralski usuli bilan o‘stirilgan kremniyda kislorod ishtirokidan iborat kichik
o‘Ichamli nugsonlar hosil bo‘lishi aniglangan.

PE3IOME. B crarse mccineoBaHHBI MOHOKPUCTAIMYECKHE KPEMHHUS MMEIOIIAE COBEPUICHHYIO CTPYKTYpPY C TapaMeTpamH pe-
metkn 0,54292 HM U cyOKkpHcTaIIUTAaMU pasmMepamu 94 HM U onpenesnieHblil 00pa3oBaHKsT HU3KOPAa3MEPHBIX Ne()EKTOB, COCTOSIIINX C
Y4acTHEM KHCIOPOJOB, B KPEMHHUH BBIPAIIEHHBIX 110 MeToxy YOXpanbCKoro.

SUMMARY. In the article, single-crystal silicon having a perfect structure with a lattice parameter of 0,54292 nm and subcrystal-
lites with a size of 94 nm was studied and determined the formation of low-dimensional defects consisting with the participation of oxy-
gen in silicon grown by the Czochralski method.

APKAJIAPHUA XHCOBJIAHJ—JIOI?‘II/[‘XAJIAIH BA KOHCTPYKIMSJIALL )KAPAEHJIAPUJIA MATHCAD
YKYB JACTYPUHHUHI YPHHA
A.H.HabueB — neoazoeuka ¢hannapu doxmopu, npogeccop
JA.HI.CanoBa — mycmaxun maokuxomuyu
Towkenm KuME mexHON02UsE UHCMUMYMu
Tasiny cy3map: apka, pama, 5rpu Opyc, MOAENTAITHPHINI, WYUK 3YPUKHUIIIAP, MYyCTaXKAMIHK, OHKPIHK, YCTYBOPIUK,
KOMIICTCHTIJIUK.
KioueBsble ciioBa: apka, pama, KpHBOI Opyc, MOJIETUPOBaHUE, BHYTPEHHUE YCUIIHS, IPOYHOCTD, )KECTKOCTh, YCTOHYHBOCTD, KOM-
IIETCHTHOCTH.
Key words: arch, frame, curved timber, modeling, internal forces, strength, rigidity, stability, competence.

3aMOHaBHI MYXaHAMCIHK aManuéruaa OWHO Ba  FUINT HMHIIOOTIAPH KYPHJIMIIU FOKOPH Japakara CTraH;
HHITOOTIap (KYTPUKIAp, CIOPT MakMyalapH, CTAMHOHIAp,  KAJUMIHU PUM MEHhMOPUYHIMTHIA XaM KEHT TapKaJTaH.
Kypra3mMa MakKMyallapu, HWIDIa0 YHKapuIl OWHOJApH, MexaHuka (aHWUHUHT TapKHOWH KucMmu OYyiIraH Ba
MaBWIBOHJAP, €MUK 0o030piap Ba OomiKanap) OalaHIJIUTA  CAaHOAT, KypPWIMII Ba TPAHCIOPT COXajJapuaa IOKCaK
Ba  KypWIMII  MaiJIOHJapuHU  OIIMPHUIN  3Ba3ura  MaJlakajlM, KOMIETEHTJIM MYXaHJuC-KaJpiap Tanépraiiaa
KOHCTpYKIWsUTap drauiaérrad Qoiimanu XaXKMHH sHaja  TEeXHHKA (amnapuHuHr anudOocu cudaTtuma mactypuii-
KEHrauTUpUII TEHACHLUUACH MaBXyAd. by asca Kypuiauiiga  MaXMyWd Y3iallTUpUII Ky3/la TyTHIAETraH MaTepuaiap
(dbepma, pama Ba apkanapaad (HoiIaTaHUIIHN TAKO30 3Taau,  KapIIWINTH, TeXHWKa MeXaHukach, TaTOWkwii MexaHuKa,
Kalicuku Oynap TastHd opaiuk (mponér)mapunu y3atupunr,  Kypunuim mexanukacu ¢annapuaa Gepma, pama, srpu 0pyc
MaTepuayuiap (MeTai, MeTajJMac Ba KypWIMII aménapu) Ba apKaCUMOH KOHCTPYKIMSUIAPHA KOHCTPYKTHB

caphuHI KaMaWTUPHUIIT xucooura WKTHCOAMHA  JOWMXaiani-xucoOjam ajoxXujga axaMusT KacO JTanu.
camapaiopIuKHU OLIKUPUIL xamza MebpMopui  YmOy WyHanmmparu Oapya TEXHHKaBHHA amgaOuériapiaa
YKO3MOAIOPJIMKHA TabMUHJIANITA KEHI UMKOH spataid [l,  apKasapHHHT KeCUMIAphia TallK{d TabCHPIIAp HATHKACHIA
2]. maino OymaguraH 3YpUKWIN Ba KyWIAHWIUIAPHA Ha3apHii-

Apkanmap OWpHHYM MapTa MWIOANAH aBBAITH HMKKH  aMaluil  YHFYHJIUKIA ~ aHUKJIANl — XaMJa  TerHIUIN
MUHT Hwumkaa —maiino  Oynran:  kamumru  [llapk  MyXaHAHCIMK €YMMIIAPUHH OJIMIN J0J13ap0 MyaMMoJiap/aH
MebMOpUYWIMTHIA, XycycaH, Kagumrn Meconotamusiia  caHalajm.
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