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REZYUME. Kengaytirilgan Xolstein modeli negizida kuchlanish (bosim) ning tugunlararo bipolaronlari Boze-Eynshteyn
kondensatsiyalanishi haroratiga ta’sirini o‘rganish uchun universal yondashuv taklif etilgan. Bunda Boze-Eynshteyn kondensatsiyalanishi
haroratining bir o‘qli kuchlanish (bosim) bo‘yicha hosilalari panjarada ionlarning joylashishiga kuchli bog‘liq ekanligi ko‘rsatilgan.
Bundan tashqari ular legirlash darajasiga bog'liqligi o‘rganilgan. Xususan, hosilaviy qiymatlar musbat yoki manfiy bo‘lishi mumkin.
Nazariy jihatdan olingan natijalar bilan tajriba natijalari muhokama gilingan.

PE3IOME. IlpemioxeH yHHBEpCAJbHBIH MOAXOA K HCCIEIOBAHWIO BIMSHMA HedopMmaimy (IaBieHWs) Ha Temmeparypy bosze-
DWHIITEHHOBCKOM KOHJCHCAIIMM MEXY3€JIbHBIX OWINOIIPOHOB B paMKax paclIdpeHHOH Monenu XoncreiiHa. [lokasaHo, 4to
MIPOU3BOJHBIE TEMIepaTypsl Takoil bo3e-DWHIITEHHOBCKOW KOHICHCAIUH MO0 OJHOOCHOH NedopManui (IaBICHUIO) CUIBHO 3aBUCST OT
PacnojioKEHHUA HOHOB B PCHICTKE. KpOMe TOro, U3y4€Ha HUX 3aBUCHMOCTH OT YPOBHSA JICTUPOBAHUA. B YaCTHOCTH, IPOU3BOAHBIC
3HAYCHUA MOTYT OBITH ITOJIOKUTEIHHBIMA UIIH OTPULATCIIBHBIMHU. O6cy>x<;[a}oTc;1 TECOPECTUYECCKUE U DKCTICPUMCHTAJIBHBIC PE3YJIbTATHI.

SUMMARY. A universal approach is proposed to study the influence of strain (pressure) on the temperature of Bose-Einstein con-
densation of intersite bipolarons within the extended Holstein model. It is shown that uniaxial strain (pressure) derivatives of the temper-
ature of such a Bose-Einstein condensation strongly depend on the arrangement of ions in the lattice. In addition, their dependence on the
level of doping was studied. In particular, derived values me be positive or negative. Theoretical and experimental results are discussed.
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Insanlar baylamistin tiykargr usili retinde birinshi Kerekli chastotali juwap funkciyasi H(ejw) berilgen
nawbette soylewge tirkarlanadi. Soylewdi qayta islewde (N-1y2
filtr kerekli signallarga ruxsat beriw ushin isletiledi. Filtrler (0)= a(n)cos(en) formulaga baylanisl
analog yamasa cifrli boliwi mumkin. Cifrli filtrlew cifrli n=0

signallardi qayta islew programmalarinda sheshiwshi qural |~ _ 1 ’j’ H (eja))ejw do
bolip tabiladi, sebebi cifrli filtrlerdin xarakteristikalar d" 27—z d

programmaliq tdmiynatti basqarw jardeminde ansatgana Otiwdin minimal 6tkizgishligi ham toqtap qaliw
ozgertiliwi muamkin. Cifrhi filtrler sistemanin impulske — siziginih minimal 4zzilewshi talaplarman kelip shiggan
juwap formasina tiykarlanip, chekli impulsli juwap (FIR)  halda, tomendegi 1-kesteden paydalanip, aynanin formasi
filtrleri yamasa sheksiz impulsli juwap (IIR) filtrleri retinde a,(n)hém N Olshemin tanlaw ushin adette bir neshe
klassifikaciyalanadi.

Filtrlew usili signaldi normallastiriw, 1diraw texnikasi
ham magsetlerimizge erisiw ushin filtrlew processinde ;.
paydalanatugin rekonstrukciya texnikasimnan ibarat. FIR
filtrleri Rectangular, Hanning, Hamming, Blackman ham h(n)_: h, (n) n=01..N-1
Kaiser aynalart siyaqlh har quyli ayna funksiyalart H(ejm):DTFT [h(n)] boyinsha natiyjeni aniqlaw ushin
jérdeminde islep shigilgan ham amelge asirilgan.

FIR filtri gasiyetlerin orinlaw ushin aynalaw funkciyasi
usilinan paydalamiw salistirmali jaman koérsetkishler payda
boliwina qaramastan, bazi bir qatti qatal dizayn ushin
kemirek ameliy boladi [1], biraq bul magqala tarepinen
uyrenilgen tarawda ayna funkciyasi usili en kop ham qolay
dizayn usili. Dizayn basqishlar :

smawlar menen aniqlanadi [2].
Proektlestirlgen FIR filtrinin birlik implus juwabin

proektlestiriw talaplarina juwap bereme yamasa juwap
beremeyme, eger juwap bermese gayta proektlestiriw kerek
bolad.

1-keste: Adette qollamlatugm ayna funksiyalarmin
tiykargr parametrlerin  salistirtw  tdmendegi  kestede
keltirilgen [3].
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Aynalawdin Formulas En joqari Otiw Minimal tomenletiw
atlar diapozon /db | shkalasi Stopband/db
Rectangular 1 0<n<N-1
w(n)= . -13 -21
aynasi (n) {0 keri halatda 4/
2nzr
0.5-05 —— | 0<n<N-1
Hanning aynast | o(n)= cos( N —J =n= -31 8z/N -44
0 keri halatda
_ 0.54—0.46cos(2n—”j 0<n<N-1
Hamming aynas1 | @(n)= N-1 -41 87 /N -53
0 keri halatda
2nz anz
Blackman aynas1 | o(n)= {0'42_0'5%3(N—l)w'ogms(N—lj Osn=N- -57 127/ N -74
0 keri halatda
Kaiser aynst a 1—(ﬂ— ] 0<n<N-1
o —7.685 o(n) N-1 -57 10z /N -80
0 keri halatda

IR Filtr dizayni: Impuls juwabi sheksiz bolgan filtrdi
IIR filtri retinde korip shigiw mimkin ham ol qayta
baylanis shinjirina iye. IIR filtrinin kemshilikleri sonda,
olar adetde sizighh bolmagan fazaga iye. Onin funkciyasi
IIR filtri tarepinen beriledi,

H(z)=é0h(n)z‘n

Kop qollanilatugin filtrler:

1) Butterwort filtrleri - hesh qanday tolqinlar joq; 2)
Shebyshev filtrleri - 6tiw bandi yamasa toqtap qaliw bandi
tolqinlar; 3) Elliptik filtr - eki 6tiw ham toqtap qaliw bandi
tolqnlar.

Butterwort filtrinin shama funkciyas1 tomendegishe

anlatiladi:

N S
05

Q
)

Chebishev  filtrinin
tomendegishe anlatiladi:

H(iQ)=

shamas1  kvadrat funkciyasi

2

I E—

1+¢2c2 [Q]
N QP
bunda N — filtrdin tartibi, Qc - shigiw shastotast, Qp -

otiw diapazoni1 chastotas, <1 (otiw

-1
Cn —cos(cos x) X

diapazom), c o1 (togtatiw bandi) [4].

N—cos(cos_lx) |

Soéylew signalin qayta islewdi shawqimdisizlandiriwga
erisiw ushin FIR filtrin proektlestiriw ushin tomendegi
basqishlardi orinlaw kerek:

1) Séylew signalin jiynaw ham ulgi aliw; 2) sdylew
signalina  tosinarlt shawqim qostw; 3) FIR filtri
parametrlerin  proektlestiriw; ~ 4)  Pyhton  arqali
proektlestiriwdi orinlaw; 5) Proektlestiriw natiyjelerin
talaplarga juwap beriwin tekseriw.

Soylew signalin shawqimdi joq etiw sxemasl
tomendegishe [5]:
Soylew B
sienal Shawqunli | | FIR filtr Fitrlengen
signal signal
Aq shawqim

1-suwret Soylew signalin shawqimdi joq etiw sxemasi

Dawis jaziw uskenesi kundelik turmis dawaminda
normal jagdayda, 10 sekund yamasa odan kem dawam etiw
waqtinda ham .Wav formatinda audioni jazip aliw, bazi bir
soylew signallarin jazip altw ushin Pyhtonda jazip ahw
programmasinan paydalanildi.
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Tiykarg signaldin waqit domeni ham chastota domen
diagrammas1 2-suwretde korsetilgen

Sdylew signali ushun Wagit domeni

Amplituda

o 2 4 L) 8
Waqut [sekund)

Soylew signali ushin Chastota domeni

[ 5000 10000

Chastota (Hz)

2-suwret Tiykargi soylew signalinin waqit domeni
ham chastota domen diagrammasi

Simulyaciya natiyjelerinen waqit-domen diagrammasin
baglaw arqgali sdylew signali 10 sekund dawam etiwin
kériw mamkin.

Shawqim signalin islep shigartw ushin  olardi
simulyaciya qiliw hdm shawqim ham daslepki magliwmattt
0z ishine algan aralas soylew signalin aliw ushin qosiladi.
3-suwretde korsetilgen natiyjeleri arqali eki signal bir-
birine qosiladi

15000 20000

Tiykard signal ham i signal waqit domeni

03 — Tiykargi signal

—— shawgmli signal

0.2

Amplituda

0 2 4 6 8
Wagit (Sekund)

10

Tiykarg: signal ham shawgimli signal chastota domeni

— Tiykargi signal
—— Shawqumhi signal

0 5000 10000

Chastota (Hz)

15000 20000

3-suwret. Shawqumdi qosqannan keyin waqit domeni
ham chastota domeni
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Tiykargi signal Spektogrammasi 1000 TIYkard1 signal ham shawqm Spektogrammasi
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4-suwret Tiykarg: signal ham shaqimli signallar
spektogrammasi

Natiyjelerin baqlaw arqali, Python programmasinan
paydalangan halda signalga shawqim qosqanda tasir juda
aniq. Waqit domenining grafigida ayqmn korinip turipti,
olda, tiykargi soylew signalin derlik aship bolmaydi,
shawqim juda kop.

Apiway1 sharayatlarda insan

soylewinin chastotasi

shama menen 300-3400 Hz ti quraydi. Biraq, toplangan
soylew signali kobinese judd koép shawqum menen
aralastiriladi, bul bolsa soéylew signalinin sapasin
tamiyinlewde shawqimdi filtrlew juda qiym. Sol sebepli
filtrdi proektlestiriwde juwmaqlawshi filtrlew effektine
tiyisli korsetkishlerdi tanlaw, asirese, zarurli bolip tabiladi.

Proektlestiriw natiyjelerin tekseriw ushin

Audio signal sapasin aniqlaw ushin ken tarqalgan
korsetkish Signal-shawqim qatnast (SNR) jardeminde
aniqlaymiz.jaziw  dagi  kiretugin  shawqum yamasa
shawqimnan. SNR desibellarde (dB) anlatiladi ham
tomendegishe esaplanadi :

P
SNR =10*log,, [F:J
Signal -to-Noise Ratio (SNR) - soylew signal kushinif
shawqim kushine qatnasin o6lsheydi. SNR qansha joqari
bolsa, filtrlew natiyjeliligi sonsha jagsi boladi. SNR
korsetkishlarin salistiriwlaw ushin 120 audio fayl oqitildi

ham tomendegi kestede har bir aynanin SNR korsetkishleri
keltirildi:

Fayl ati Recéa’\r}%ular H%rmi?ng HangmRi ng Blzéc'{?rgan Kse;\ilngr
RY0001-2191.wav -37,372607 -33,378047 -33,680476 -32,332256 -30,985599
RY0001-2192.wav -26,159707 -24,217154 -24,179715 -23,641680 -23,029173
RY0001-2193.wav -26,490612 -24,474108 -24,424100 -23,959666 -23,490624
RY0001-2194.wav -25,729209 -23,890573 -23,777494 -23,491705 -23,113763
RY0001-2195.wav -25,141530 -23,341713 -23,135547 -23,028347 -22,741306
RY0001-2196.wav -26,044115 -24,006787 -23,939083 -23,479609 -22,942125
RY0001-2197.wav -26,694255 -24,390604 -24,390588 -23,738607 -23,085053
RY0001-2198.wav -26,451156 -24,345058 -24,307430 -23,815911 -23,320985
RY0001-2199.wav -24,927194 -22,463762 -22,400183 -21,956094 -21,557906
RY0001-2200.wav -26,470780 -25,161474 -25,090658 -24,551680 -23,798678
RY0001-2201.wav -26,037906 -23,472921 -23,476659 -22,872714 -22,338545

Bul kesteden korinip turipti, yagniy Kaiser aynasinda qayta islengennen keyin soylew signali sezilerli darejede
optimallastirilgan. Tiykargi séylew signali menen salistirganda, waqit yamasa chastota domenine qaramastan, filtrlengen
signaldin tolqmn formasi tiykarlanip tiykarg: signal menen birdey.

Jane bir korsetkish - bul tiykarg: signal ham filtrlengen signal ortasindagi ortasha kvadrat parqin 6lsheytugin ortasha
kvadratliq gate (MSE). MSE ganshellilik tomen bolsa, filtrlew natiyjeliligi sonsha jagsi boladi.

Fayl ati RecﬁggEular Hz'i/rllglizng Ha|\r/|nénEing Blzla\%rgan }ﬁissg
RY0001-2191.wav 2,365303 0,945635 1,013667 0,743156 0,544814
RY0001-2192.wav 3,186858 2,077466 2,055177 1,823528 1,589060
RY0001-2193.wav 3,956611 2,488246 2,457199 2,214088 1,993397
RY0001-2194.wav 4,129723 2,723542 2,650793 2,487131 2,278891
RY0001-2195.wav 3,760136 2,467268 2,350248 2,298920 2,151895
RY0001-2196.wav 3,448815 2,106745 2,078491 1,864038 1,647840
RY0001-2197.wav 4,014573 2,384276 2,383862 2,048655 1,754844
RY0001-2198.wav 3,486543 2,128766 2,114957 1,878234 1,667892
RY0001-2199.wav 3,167986 1,815492 1,787630 1,614513 1,467498
RY0001-2200.wav 3,171260 2,298161 2,267560 1,990913 1,667697
RY0001-2201.wav 3,376495 1,900518 1,897931 1,658916 1,470013

Saykes tarde shawqimli soylew signalin ham filtrlengen

soylew signal1 tiykarg1 soylew signali juda jaqin ekenligin
biliw mumkin. Tosmmnan shawqum qosilgannan keyin,
soylew signali aniq shawqimli boladi, séylewdin tiykargi
mazmuni aniq emes, on1 aniglaw ansat emes. Kaiser aynasi
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funkciyas: ham aralas sdylew signalin filtrleytugin témen
chastotali filtrden keyin, ol aniglawga boladi, shawqimnin
ulken bolegi filtr arqali filtrlenedi. Tiykargr soylew
magliwmatlar1 aniqlaw ajiralip turdi, bul filtrdin déslepki
dizayni talaplarina juwap beredi.
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Natiyjelerin bagqlaw ham shawqimdi joq etiwden aldin  signalin shigartwdan aldin shawqimdi filtrlew juda zarur.
ham keyin soylew signalin oynatiw arqali, islep shigilgan Bul maqalada filtrlerdin tiykarg1 qasiyetleri hdm ush
FIR filtri tiykargi soylew signalin shawqumsizlantinw  tiykargi dizayn usillari usinis etedi. Ayna funkciyast ham
talaplarina juwap beriwi mumkin degen juwmaqqa keliw  tiykargi dizayn basqishlari da toliq keltirilgen. 10 sekundliq
mumkin. Sol sebepli, shawqimdi joq etiw talab1 juda qatan  dawisli signal bolsa programmaliq tAmiynat tarepinen jazip
bolmaganda, sdylew signalin joq etiwdin en apiwayr usili  alind;, ol Python programmasi tarepinen waqit ham
ham ol jagst shawqimdi joq etiw effektine iye boliwi  chastota spektr: analiz etildi. korsetkishlerin aniglaw ushin
mumkin. FIR tomen oOtkezgish filtrin proektlestiriw ushin ayna

Juwmag. Haqiyqiy baylanis sistemasinda uzatilatugin  funkciyasi usilinan paydalanildi, aqirinda proektlestiriwdi
magliwmatlar kobinese shawqimga beyim bolip, soylew  tekseriw ushin SNR ham MSE korsetkishleri tekserildi.

Adebiyatlar

1. Radhika Bhagat, Ramandeep Kaur, “Improved Audio Filtering Using Extended High Pass Filters”,2013

2. Er. Mannu Singla, Er. Harpal Singh, “Review Paper on Frequency Based Audio Noise Reduction Using Different Filters”, Inter-
national Journal of Science, 2015.

3. Er Mannu Singla, Er Harpal Singh, “Paper on frequency based audio noise reduction using Butterworth, Chebyshev and Ellipti-
cal filters”, International Journal of Science, 2015.

4. Priya Khattarl, Dr. Amrita Rai2, Mr. Subodh Tripathi, “Audio Denoising using Wavelet Transform”, 2016

5. Yanxin Wei, Xiujuan Fan, De-noising the Speech Signal With FIR Filter Based on Matlab. 4th International Conference on Elec-
trical & Electronics Engineering and Computer Science (ICEEECS 2016)

REZYUME. Nutq signallarini shovqinsizlantirish uchun turli oyna funkciyalarining samaradorligi o‘rganiladi. Oyna funksiyasini
tanlashda shovginsizlantirish ishga sezilarli ta’sir ko‘rsatishi mumkin va oyna usullari to‘g’ri qo‘llanilganda shovqinsizlantirish sifatini
yaxshilashi mumkin. Bu izlanish ishida o‘rtacha kvadratik xatolik (MSE) va Signal-to-Noise nisbati (SNR) ko‘rsatkichlari yordamida har
xil oyna funktsiyalari, xususan, Rectangular, Hanning, Hamming, Blackman va Kaiser oynalarining ishlashini taggoslaydi.

PE3IOME. Uccnenyercs 3(QQEKTUBHOCTh pa3IMYHBIX 3C€pKANbHBIX (QYHKIUA A OIyMONOJABJICHUS PEUCBBIX CHTHAJIOB.
]_HyMOHOZ[aBJ'IeHI/Ie MOXKET 3HAYUTCIIbHO IIOBJIMATL HA HNPOU3BOAUTCIBHOCTL IIpU BI)I60pe OKOHHOM (byHKHI/II/I, a MCTOAbI OKOHHOM
00pabOTKM MOTYT YJIYYIINTh KAa4eCTBO LIYMOIOAABICHUS MpPH NPAaBWIBHOM HCIOJNB30BaHUH. B 3TOM HCCIEeNOBaHHU CPaBHUBAETCS
MIPOM3BOJUTENBHOCT PA3JIMYHBIX OKOHHBIX (yHKIWi, a uMmMeHHo Rectangular, Hanning, Hamming, Blackman u Kaiser, ¢
HCIIOJIb30BaHKUEM MOKa3aTene cpene kBaapaTnuHoii omuoku (MSE) u oTHOwmeHus curHan-uryM (SNR).

SUMMARY. The effectiveness of various mirror functions is investigated for denoising speech signals. Denoising can significantly
affect performance when choosing a window function, and windowing methods can improve denoising quality when used correctly. This
research compares the performance of various window functions, namely Rectangular, Hanning, Hamming, Blackman, and Kaiser
windows using Mean Squared Error (MSE) and Signal-to-Noise Ratio (SNR) metrics.
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Kirish. Pandemiya natijasida moliyaviy ingirozni  dasturiy vositasini ishlab chigishdan iborat.

keltirib chigarishda ipoteka bozorining hal giluvchi roli Magsadga erishish uchun quyidagi tadgiqot vazifalari
banklarni tartibga solish va kredit risklarini modellashtirish  qo‘yilgan:

bo‘yicha ilmiy tadqiqotlarning kuchayishiga olib keldi. bank mijozi kredit layoqatini baholashning mavjud
Banklar kutilayotgan kredit yo‘qotishlarini yanada aniqroq  usullarini tahlil gilish;

aniglash va majburiy iqtisodiy kapitalni tayinlash uchun bank mijozi kredit layogatini baholash modelini ishlab
ichki kredit risk modellarini ishlab chigishda muhim  chigish muammolarini aniglash;

resurslarni sarflaydilar. Kredit xavfini qat’iy tahlil qilish klassifikatsiya algoritmlarini bank mijozi kredit

nafagat kreditorlar va banklar uchun, balki iqgtisodiy layogatini baholash tizimlarida qo‘llashning umumiy
siyosatni to‘g‘ri shakllantirish va tartibga solish uchun ham  masalasini shakllantirish;

muhim ahamiyatga ega, chunki bu moliya tizimining va neyron to‘rlar asosida bank mijozi kredit layogqatini
umuman olganda sog‘lom iqtisodiyotni tekshirishni  baholash masalalarini yechish;

ta’minlaydi. Bank muassasalarining asosiy amaliyotlaridan bank mijozi kredit layogatini baxolash algoritmini
biri bu o‘z mijozlariga pul garz berishdir. Mijozlarning garz  ishlab chigish;

olishining keng targalgan sabablari ularning uy sotib bank mijozi kredit layoqatini baholash dasturiy

olishlarini moliyalashtirishdir. Ushbu kelajakdagi uy egalari ~ vositasining funksional tuzilmasi va dasturiy vositasini
eng past foiz stavkalarini taqdim etadigan banklarni ishlab chigish;

izlashlariga qaramay, banklar o‘zlarining moliyaviy ishlab chigilgan algoritm va dasturlar samaradorligini
majburiyatlarini bajara oladigan mijozlarga qarz berishadi.  baholash bo‘yicha hisoblash eksperimentlarini o‘tkazish va
Banklar o‘zlarining kelajakdagi qarz oluvchilarining  olingan natijalarni tahlil gilish.

to‘lovlarini amalga oshira olish xavfini og‘irlashtirishi Usullar. Tadgiqot o'tkazish uchun quyidagilar kerak:
uchun ular garz oluvchi va ipotekaning asosiy mulki masalaning matematik shakllanishini amalga oshirish,
bo‘lgan ma’lumotlarni to‘playdilar. Ushbu to‘plangan  ma'lumotlar manbalarini aniglash, sun’iy neyron tarmoq
ma’lumotlarning  natijalari  talabgorlarning  kreditga  arxitekturasini  tanlash, modellashtirish va o'qgitish
layoqatliligini ko‘rsatadigan konsepsiya deb nomlanadi.  vositalari, neyron tarmoq arxitekturasini taklif qilish.
So‘ngra ushbu talabnoma beruvchilar kredit ballari Muammoni matematik tarzda shakllantiraylik:

bo‘yicha reytingga ega bo‘lishadi. Keyin banklar yig‘ilgan Tasniflash muammosi, bu yerda G = [mijoz hagidagi
ma’lumotni qarz berish yoki bermaslik to‘g‘risida qaror  shaxsiy ma'lumotlar] - bu bitta potentsial garz oluvchini
gabul qiladi [1-3]. tavsiflovchi parametrlar to'plami, Q = {1, 0} - ikkita

Tadgigot ishining magsadi  bank mijozlari kredit ajratiimagan mijozlar to'plami (kimga kredit beriladi va
layoqatini neyron to‘rlar asosida aniglash algoritmi va kimga kredit berish rad etiladi).
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