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1. Kremniy sirtida o‘stirilgan teksturaning tuzilishi va 3. Skanerlovchi elektron mikroskop yordamida tekstu-
o‘lchami kremniy plastinkasining kristall yo‘nalishiga ra balandligini fotoelementlarning elektrofizik parametrlari
bog‘lig bo‘lishi anialandi. va foydali ish koeffitsentiga ta’siri o’rganilganda uning eng

2. Kaliy gidroksid eritmasida kremniy plastinkasining  yaxshi ko‘rsatgichlari h=3-12 pm balandlikda bo‘lishi
sirtida hosil gilingan tekstura yaratilingan fotoelementlarn-  aniglandi hamda olishning termodinamik shart-sharoitlari
ing elektrofizik parametrlarini yaxshiladi hamda FIKni  va texnologik bosgichlari aniglandi.
oshirishiga olib keldi.
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REZYUME. Kremniy monokristall plastinkasini sirtida tekstura hosil gilindi. Teksturani hosil qilish jarayoni boshqgarish orgali foto-
elementlarning foydali ish koeffitsentini oshirish mumkinligi aniglandi. Vaqtni boshqgarish orqali aniq balandlikdagi tekstura olish
texnologiyasi yaratildi. Hosil gilingan teksturalar balandligi 3 — 15 um oralig‘ida bo‘lganda fotoelementning gisga tutashuv toki va salt
yurish kuchlanishi ortishi aniglandi.

PE3IOME. Ha noBepXHOCTH IIIaCTUHBI MOHOKpHCTaJLIa KpeMHHs ObUIa co3aHa TeKcTypa. beuto o6HapyxeHo, 4To 3 heKTHBHOCTH
(hOTOIIEKTPUIECKUX HIIEMEHTOB MOKHO HOBBICHTB, YIPABIISA MPOIECCOM (POPMUPOBAHUS TEKCTYpHL. bplma co3maHa TeXHOJOTHS TOITY-
YEHHS TOYHOM TEKCTYPBI BBICOTHI ITYTEM KOHTPOJIA BPEMCHU. YCTaHOBHeHO, YTO TOK KOPOTKOI'O 3aMBIKaHHS U HAPSXKEHUE XOJIOCTOI'0O
x0a (OTOIIEMEHTA YBEITMYMBAIOTCS, KOTJ]a BEICOTA CO3aBAEMBIX TEKCTYpP HAXOAUTCS B AMANa3oHe 3-15 MKM.

SUMMARY. A texture was created on the surface of a silicon single crystal wafer. It has been discovered that the efficiency of pho-
tovoltaic cells can be improved by controlling the texture formation process. A technology was created to obtain an accurate height tex-
ture by controlling time. It was found that the short circuit current and open circuit voltage of the photocell increase when the height of
the created textures is in the range of 3-15 microns.
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. Kirisiw. Irrigaciya kanallarinda tutmwshilarga - suw 0Q (AQAKYOQ  K? oQ
jetkizip beriwde suw resurslarin optimal bolistiriwdin = Tl 2w 70 |2 2=

twde  su ot \aK oh Jox  2B[Q] ox
zararli  shartlerin jaratiw zararli waziypa esaplanadi. i 2
Laytxil ham Uitxemlar tarepinen kiritilgan kinematikaliq Q=Kuf,
tolqin modelleri tiykarinda ashiq kanallarda suwdin turaqsiz B 1
hareketinin apiwayilastirilgan modelleri jardeminde suwdi K=wCR, C:HRY’ y:2.5\/5—0.13—0.75«/5(\/5—0.1),
optimal bolistiriw maselesinin zararli shartlerin aliw ushin N
shegaraliq shartlerin esapqa aliw sheshimnin zartrli q(x.t)=-2 a5 (x-2a)0(t-T),
waziypasi esaplanadi. Berilgen maselenin sheshimi suwdi . B
bolistiriwdin optimal basqartw maselesinin diskret suw Qx0)=Q(X). @(x.0)=a,(x), x=0, t=0,
Jetkerip beriw jagdaylarinda suwdi bolistiriwdin optimal Bul jerde: Q(x,t) — kanal uchastkasinda suw sarip1 6z-
basqariwin jaratiw, optimalliqn zarirli  shdrtlerindegi . . . )
natiyjeleri keltirilgen. geriwi; K —sarf moduli; h —shuqirhq; B —agim erkin

Modeller him natiyjeler. Bul jagdayda maselenii  gaddinin eni; q(x,t) —kanal uchastkasinda qaptaldag
tiykargr magseti kanal uchastkasimin basinda suw saripin
basqariw jardeminde gaptaldagi suw aliw jaylarina diskret
suw jetkizip beriwde kanal uchastkasindagi suw saripinin
6zgeriwini minimallastiiw bolip tabiladi, yagniy [1, 2:213-  kiriwshi yamasa shigiwshi suw saripinih  6zgeriwi;

219,34, 9] O —Diraktin delta funkciyast; a, —kanal uchastkasi
[ .
2 , e s . i
| = J.[Q(X,T)—Q ] dxdt + basindan qaptaldagr | agimga shekemgi aralig;
0

agimlardan kiriwshi ham shigiwshi suw saripimin 6zgeriwi;
Q, —kanal uchastkasindagi qaptaldagi - agimlardan

6 — Xevisaydtin birlik funkciyasi; T — belgilengen waqut;
1) o(xt) ~ agimning kese kesimi maydam; C —kanal

© —_— )

N T

+Zj.(qj (t) - q}‘ )2 dt —» min uchastkasindagi agistin - Shezi koefficienti; R — kanal

= u(t)e[Urmin Unmax uchastkasindag1 agistin gidravlikaliq radiusi; i — kanal

Bulnday sheshimdi tabiwda tomendegi shartler uchastkasi jatiqligt; n — kanal uchastkasinin gedir-Buldirliq
qoyilads: koefficienti;  y —gedir-Buldirhq  koefficienti ~ ham
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gidravlikaliq radiustin manisine baylanisli dareje korsetki-
shi; Q, (%) —kanal uchastkasinda suw saripinin daslepki

bolistiriliwi; a,o(x) — kanal uchastkasinda agistin daslepki

kese kesimi maydanu.
Basqariw tasirleri:

Q(Ot)=u, (1), Q(l,t)=u, (t). @)
Kanal uchastkalarinin jumis rejimlerine sheklewler
tomendegi koriniske iye:

™ <z,(x,t)<z™,

Qimln < Qi (Xi ,t) < Qimax.

(2) shartler boymsha (1) minimallastirtw maselesi (4)
sheklewlerinde ham (3) basqariw tasirleri jardeminde
jagdaylardag1 sheklewler menen bolistirilgen parametrlerge
iye bolgan kvazi sizigh sistemalardi basqariw maselesin
anlatadi. Bul jagdayda basqariw amelleri kanal uchast-
kasinin basindagt hdm aqirindagi eki shegarada qollaniladi.

Optimal traektoriya shenberinde tenlemenin variaciyaliq
korinisi tomendegishe

Zé‘Q

85Q klo 85Q kzo 6X2 :é‘q'

(4)

Bul jerde

kizaf :(@%] k:af :_Kz .
0 aQ/ , oK oh o’ 20 aQu , BI:Q:I O’

Q. /o ,

Q'= 82Qi / 8x|2 optimal traektoriya boylap esaplanganligin

( )O simvoli — saykes manis Q/ =

anlatadi.

Tap usilay optimallik kriteriysinin variaciyasi ushin
tomendegini alamiz:

ZJ.Z[Q(X'T)—Q*]§Q(X,T)dx, ®)

Daslepki ham sﬁegarahq shartlerdin variaciyalarin
esaplaymiz:
5Q(x,0)=0,
6Q(0,t) = 6uy(b),
SQ(I,t) =5u,(t).

Biz tomendegi anlatpadan paydalanip, bolistirilgen
tuyinles 6zgeriwshilerdi yamasa Lagranj kobeytiwshilerdi
kiritemiz:

”[acsq K, ach K, 8§Q+ 5q} 2l (6)

(6) dan (5) m1 ayirip tomendeglnl alamiz:

sl =j2[Q(x,T)—Q*]5Q(x,T)dx—

Th
_“{m 292 1,7 oo

Boleklep integrallawd1 qollap tomendegi integrallardi
alamiz:

”{ 65Q}dxdt— j{[wQ]g—Hg—jaQ}dt}dx: @
Hz )8Q(x,T)—A(x,0)6Q(x,0) - j{ 5qut}
H/l@}dxdt— {[/wQ] H&CSQ}dt}dxz ©)

j{/l (x,T)6Q(x,T) - 2(x,0)5Q(x,0) - { 5Q}dt}

()

ot—
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:;H[é‘Q T -[45Q]; +j{‘” }dt}dXZ
:HCSQ (x,T gﬂ“( T)-0Q(x, O)Zj(x,o)— (10)

—ﬂ(x,T)5Q(X,T)+/1(x,0)6Q(x,0)+H%5Q}dt}dx.

(8)-(10) anlatpalardi esapqa alip, (7) funkcionaldin vari-
aciasin tomendegi korinisinde jazamiz:

sl =|j2[Q(x,T)-Q*]5Q(x,T)dx—

km{( £)8Q(,t) ~ A(Ot)éQ(Ot)Jrj[ 5Q}dx}dt+

+

ot O——

0
ko] Z(1:)50:0- 2 (0) 500, -

—2(1t)éu, (t)+i(O,t)dul(t)—J'Bz—/léQ}dx}dt+

0

j{ (x,T)6Q(x,T) - 2(x,0)5Q(x,0) - j[ 5Q}dt}dx

Shegara shartler hdm daslepki shartler variaciyasi nolge
tengligin esapqa algan jagdayda funkcionaldin variaciasin
gayta jazamiz:

|
S1=[2[Q(xT)-Q" ]5Q(xT)dx—

0

km{ (1,t)6U, (t) — 2(0,1) 8U, (t)+j[ 5o}dx}dt+

oA

-2 (0)ou(t)-

+

ot ot— i

o 21050, (1)
—2(1,t)8U,(t) + 4(0,t)8U, (t)+j{5Q}dx}dt+

j{ X,T)8Q(x,T)~ (xO)éQ(xO)+I[ 5Q}dt}dx

Funkcional variaciyalardi anlatiwda qosiliwshilardi
gayta gruppalab tomendegi payda etiledi:

1=[2[Q(xT)-Q" ]6Q(xT)dx~

0

{_km/l(l,t)éuz(t)—kzo/l(o,t)+kzo%(I,t)}&uz(t)}du(ll)

_klo/”L(O,t) —Ky2(0,t) =Ky, %(O,t)}éul(t)}dt +

tfor | oa
Il

a e
Tenlemenin daslepki ham shegaraliq shartler menen
qanaatland1r1w1 ushin ] tayinles 6zgeriwshini tanlaymiz:

62/1
- =0.
k10 20 6X
Basqarlw proces31 aqirindag shart
A(xT)=-2[Q(xT)-Q"],

tayinles 6zgeriwshiler ushin shegaraliq shartleri:

_k, Z j’}édedt
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o4 oA oA o)
koA (1,t) =Ko (1) —ky &(I,t) =0, = K, - K, ~7=0
i (0.0) iy (0,6) iy 2 (0,1) =0, y zli] (B {i} _ [ K ]
10 ’ 1 20 " 1
Solay etip, konvekciya-diffuziya modelin gollawda oQ), \oK ah ), Q" ), ZB[Q] 0
diskret suw tamiyinleniwinin (11) optimalliq zararli EY)
shartleri tomendegishe jaziladi. kA (1,t) —kyA (1,t) +kyy —(1,t) =0,
Tiykarg: 6zgeriwshiler ushin shartler aX@xI
@4_(@%]_ K* azQ =q _kwﬂ(o’t)_ kzoﬁ'(o't)"' kzo &(O,t) =0,
ot oK oh) 2bjQloxt .
o[Q) A(xT)=-2[Q(xT)-Q*], q,(t)-g;=0
Q(xt)=K (xt)+f, kA(1,0)5Q(1,t) —su(t) =0,
K(x,t)=w(xt)C(xt)R(xt), Q(x,0)=Q,(x), @(x,0)=a,(X),
C:%Ry, y=2,5/n-013-0,75VR (Vn-01), x20, t=0.
5 Solay etip, irrigaciya sistemasi kanallarinda diskret suw
q(xt)=—> a5 (x—a)I(t-T), tamiyinleniwi ~ processinin  tarli  apiwayilastirilgan
i=1 modellerin qollawda optimal suw bolistiriw ushin zararli
Q(x,0)=Q,(x), @(x,0)=a@,(x), x=0,t>0, shartler islep shgild.

Tuyinles 6zgeriwshiler ushin shartler:
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REZYUME. Magolada irrigatsiya kanallarida chegara shartlarini va kanal qismlarining qo‘shma shartlarini hisobga olgan holda suv
resurslarini iste’molchilarga etkazib berishni optimal tagsimlashning zaruriy shartlari ishlab chiqilgan.

PE3IOME. B cratbe pa3paboTaHbl HEOOXOIMMBIE YCIOBHUS ONTHMAIBHOTO pacHpe/ieNIeHUsI BOJHBIX PECYPCOB IOTPEOUTESIM C yue-
TOM I'PaHMYHBIX YCIOBHIl HPPHTAIIMOHHBIX KAHAIOB M COMNPSIKEHHBIX YCIOBHH YYacTKOB KaHAJIOB.

SUMMARY. The article develops the necessary conditions for the optimal distribution of water resources to consumers, taking into
account the boundary conditions of irrigation canals and the associated conditions of canal sections.
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Kirish. Korxonaning doimiy rivojlanishi va samara- nazorat kartalaridan foydalanganda qayd etilgan [3]. Bun-
dorligini oshirishning yo‘li, uning sifatini ta’minlash tizi- dan tashqari statistik sifat nazorati fanining asosiy
mini tashkil etilganligi, 1SO ning sifat talablariga mos me’morlaridan biri bo‘lgan amerikalik Xarold F.Dod]
kelishi va iste’molchilar talablarini qondirilishidan iborat. ~ (Harold French Dodge), amerikalik igtisodchi va
Shuning uchun, ISO 9000 ning eng muhim talablaridan biri  menejment sohasi nazariyotchisi Jozef Mozes Djuran
jarayonni  boshqarish, uning asosiy bosqgichlarini  (Joseph Moses Juran), amerikalik muhandis va tadgigotchi
rejalashtirish, o‘Ichash, o‘lchov giymatlarini etalonlar bilan  Frederik Uinslou Teylor, yaponiyalik olimlar Geniti Taguti,
tagqoslash jarayonini kuzatishdir. Boshgarish — olingan  Kaoru Ishikavalar ham statistik nazorat usullari va ularning
ma’lumotlarga asoslangan jarayonlarni tartibga solishdir, qo‘llanilishi ustida izlanishlar olib borganlar.

tagqgoslash natijalari yoki rejalashtirish va jarayonni nazorat Statistik nazoratning asosiy vazifasi, ishlab chigarish
qilish bosqichlarida statistik usullarni qo‘llashdan iborat jarayonida belgilangan me’yordan tashqariga chiqayotgan
[1] har xil o‘zgarishlarni vaqtida aniqlash va statistik xatolarga

Mahsulot sifati va uni ishlab chigarishning texnologik  yo‘l qo‘ymaslik uchun ularni bartaraf etishdir. Statistik
jarayonlarini statistik nazorat gilish ishlab chigarish jara-  xatolar deb, tasodifiy xarakterga ega bo‘lmagan xatolarga
yonida mahsulot sifatini boshgarishning eng muhim tar-  aytiladi. Ular mashina ish rejimining o‘zgarishi, xom-ashyo
kibiy gismlaridan biridir. Bunday nazoratni tashkil etish-  sifatining o‘zgarishi, texnologik jarayon bir meyorda ishla-
ning eng ilg‘or va oqilona usullari statistik usullardan foy-  masligi natijasida hosil bo‘ladi. Bularning hammasi natijada
dalanishga asoslangan. Ushbu usullar asosiy boshgaruv — mahsulot sifatining yomonlashuviga olib keladi.

vositalaridan biri bo‘lib, ko‘p yillar davomida o‘z dol- Statistik usullardan foydalanish sifat ko‘rsatkichlarining

zarbligini saglab kelmoqgda [2]. o‘zgaruvchanligini tushunishga yordam beradi va gabul
Statistik ~ nazorati  ilmiy usullarining  dastlabki  gilingan qarorlarning samaradorligi va natijadorligini

qo‘llanilishi 1924-yilda, dunyoga mashhur "Bell Telephone  oshirishga yordam beradi.

Laboratories” kompaniyasining amerikalik muhandisi Statistik usullar va statistik nazoratni joriy etish algo-

Valter Endryu Shuxart tomonidan ishlab chigarishda brak, ritmi 1-rasmda ko‘rsatilgan quyidagi bosqichlarni o‘z
ya’ni yarogsiz mahsulotlarning ulushini aniqlash magsadida ichiga oladi.
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