- Yangi kredit mijozini kredit layogatini baholash;

- ma’lumotlar bazasi;

- Bundan tashqari sinflarga ajratishda samarali usulni
tanlash algoritmida Blood transfusion ma'lumotlar to’plami
bilan tekshirilganda quyilagi natijalar olindi (1-jadval):

- Natijalar tahlili
Algorithm name Xatolik | Vagt (¢)
Logistic 4 1,12
KStar 5 0,007
Decision tree (J48) 4 0,03
Tacoauduii ypmMon 7 0,058
Neural network 3 0,007

Natijalar tadqgiqi shuni ko’rsatadiki, mazkur ma'lumot
to’plami uchun Decision tree (J48), Logistic va Neural
network yaxshi natija ko‘rsatdi, lekin vaqt parametri
bo’yicha ham solishtiradigan bo‘lsak Neural networkusuli
yaxshi natija beradi.
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Xulosa. Maqolada sun'iy intellekt masalalarini neyron
tarmog‘i algoritmi asosida yechish yoritilgan. Neyron
tarmog‘i matematik apparati va algoritmi keltirilgan. Taklif
etilgan algoritm asosida Java dasturlash tilida dastur
yozildi, iris model masalasini yechishda neyron tarmog’i
qatlamlaridagi neyronlar sonini tanlash va xatolarni qayta
tagsimlash uchun parametrlarni sozlash tahil gilingan
hamda bir gancha klassifikatsiyalash algoritmlarida olingan
natijalar bilan solishtirilgan. Katta hajmdagi ma’lumotlarni
intelektual tahlillashda  neyron to’rlar modellari va
algoritmlarini qo’llash yanada samaraliroq qarorlarni
shakllantirish va gabul gilishga imkon beradi.Tadgiqot
ishida olingan natijalarning ilmiy ahamiyatini taklif etilgan
modellar va algoritmlar tashkil etadi. Bank sohasida
istigbolli sun’iy intellekt texnologiyalari to‘g‘risidagi
bilimlarni umumlashtirish va tizimlashtirish hamda kredit
risklarini baholash masalalarini yechishga qo‘llash asosida
igtisodiy samaradorlikka erishildi.
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REZYUME. Tadqiqot ishida bank mijozlari kredit layoqatini baholash modeli taklif gilingan; bank mijozlari kredit layoqatini
intellektual tahlillashning sinflashtirish, baholash modelini ko‘p qatlamli neyron to’rlar algoritmi asosida qurish taklif gilingan; ko‘p
qatlamli neyron to’rlar yordamida bank mijozlari kredit layoqatini aniqlash, baholash algoritmi ishlab chiqilgan.

PE3IOME. B uccrnenoarenbckoil paboTe mpeanokeHa MOJIeb OIIEHKH KPEIUTOCIIOCOOHOCTH KIMEHTOB OaHKa; MpenjiaraeTcs mo-
CTPOUTH KIACCU(PHUKAIIMOHHO-OIIEHOYHYIO MOJIENTb HHTEIUICKTYaIbHOTO aHaIN3a KPEAUTOCIOCOOHOCTH KIMEHTOB OaHKa Ha OCHOBE MHO-
TOCJIOIHOTO HEWpPOCETEBOr0 AJTOPHTMA; Pa3pabOTaH aJrOPUTM ONpPEIEIeHHs U OLEHKH KPEAUTOCIIOCOOHOCTH KIMEHTOB OaHKa C HC-

10JIb30BaHUEM MHOTOCJIOMHBIX HEMPOHHBIX CETEH.

SUMMARY. In the research work, a model for assessing is proposed the creditworthiness of bank customers; it is proposed to build
a classification and evaluation model of intellectual analysis of creditworthiness of bank customers based on a multi-layer neural network
algorithm; an algorithm for determining and evaluating the creditworthiness of bank customers has been developed using multi-layer

neural networks.
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CEJIEKIMA YYYH BOLJIAHI'MY MATEPUAJI APATHIIJIA G HIRSUTUM L.
TYPUHUHI TEHETUK CAJIOXUSATUIAH ®OUJAJTAHUILI
A.K.Caduyniauna — masany 0okmopanm
J.K.9pHa3zapoBa — 6uonocusn pannapu Homzoou

. ®.H.KymanoB — duonoeus gpaniapu 0okmopu, npogeccop

V3P @A 'enemuxa 6a ycumMaukiap dKCnepumMeHma OUoI0SUsCU UHCMUmymu
Tasiny cy3aap: ry3a, G.hirsutum L., cucremaruka, Fo aBnoa nyparaiinap, ayparaiinaii, ypyr TyTHIHIIH.
KioueBsle cioBa: xnomyatHuk, G.hirsutum L., cucremaruka, Fo rubpuasl nokonenus Fo, rubpunuzanus, 3aBs3 CeMsH.
Key words: cotton, G.hirsutum L., taxonomy, Fy generation hybrids, hybridization, seed formation.

Kupum. Typuun Ba Typmapapo Iyparaifnam acocupaa
OenruiTapHUHT TCHETHK KIXATIAH HpCHAIaHUIIT
KOHYHMATIApH, KHUIUIOK XY KaluIrWjla fFy3a HaBJIApUHU
KYNaUTUPULIZA, CEJIEKIMS] MIIUIAPUHUHT YMYMUN TAMOWUIIN
xucooOmanamy [4:12].

Fysa §Jeummmrum (Gossypium L.) tpomuk Ba
CyOTpPONMKIAPHUHT KYpFOKYWII Ba SIPUM KypFOKYHII
XyAyAJapuaa TapKaliraH TaxMuHaH 50 TypHU ¥3 wumra
omamyu. TypKyMHHUHT T00an paguanuscu ManTHma
LUTOTCHETHK Ba T€HOMHK XHMJIMa-XWUJUIMTH HaTHXKacuaa 8
ta gumwionn (n%13) typaunar (A-G Ba K reHoM
TypyxJiap) 3BOJIoIMsicura ond kenau [6:707-725].

YKaxon maxraunmuruga G.hirsutum L. Ba G.barbadense
L. sHrM nyHE aMIOTETPAIUIONI TYpJapuAaH YCTYHIHK
k6 [8:1-25.], xosupru Bakrga G.hirsutum L. HuHD
“yucatanense”, “punctatum”, “palmeri”, “latifolium”,
“marie-galante”, “morrilli” Ba “richmondii” kabu ertu
IaKkiaM Mabiaym 6yau6 [7:161], ymap opacuna “latifolium”
3aMOHABUH MaJaHUH TOF FY3aCHHUHT aBJIOJM XUCOOIaHA M
[9:24]. G.hirsutum L. typununr 500 naH opTUK TYIUIaHTaH
FeHETHK XWIMa-XHJUIMKJIApU MKKUTa MapKa3/ia TapKajra
0ym6, Oymap: Xamyouit Mekcuka-I'Baremana Ba Kapu6
neurmsu  [11:1291]. G.barbadense L. amnemnapuHusr
oKopu 4actotacd Ba G.hirsutum L. TypuHMHI HUKKHHYH
XWIMa-XWUIMK Mapka3u Kapub peHrusu XucoOsaHaau

[7:163]. G.hirsutum L.uuHr kynriaHa éBBONHH MIAKITaApUIAH
O6upn yucatanense Me3oamepukanaru lOkataH sipuM
opomuga TomwiraH Ba (akar my epma G.hirsutum L.
MaxXalIni YCUMIIMKJIQPUHUHT acCOCHH TapKUOMH KHCMHU
xucoOnaHraH. Yucatanense makia MOp(QOJIOTHK KUXATAAH
reorpaduk KYIIHU UPK punctatum TOMyISOUsIapyd OuiaH
TEHETHK Ba GEHETHK XUXaTaan urtudormourup [5:1309].

A.A.Abnymnae, H.K.Jlememos, 10.®.Y3akoBnapHuHT
¢ukpuya, ssp.punctatum — MAKIIApH  KypFOKYHMIIMKKA
OapJolIIM, SHTH [IApOWTra Te3 MOocjamunbd KeTaauraH
maktapanp [1:38]. @.M. Mayep sipum €BBOIM Fy3aHHHT
punctatum kemXxa TypH Y3WHHHT  IOJUMOPQH3MH
JKuXatujaaH Oomka Kynm HWWIUIMK Fy3a HamyHajlapujaaH
aKpanud TYpUIIHHHU dbTHPOd dTran [3:384].

G.hirsutum L. ssp.punctatum FOkaTtaH spum oponu Ba
Mekcuka kypdasu KUpFOKIapu Oyiimad  Tapkaimo,
Onopuna Ba Kapub nenrmsmparu 6an3u opojurapra eTnd
KenraH, yucatanense nsca 0Oollka MaxaJuIMH —IIAKiDiap
ypracuna opainuk OyiIraH arpoHOMHMK XyCyCHsTiapra sra
aKJI. punctatum maxkauaas Omp HedTa MaxaJUIMi
xocunanap kenn6 yukkan: richmondi (Tehuantepec Isthmus
HHUHT JkaHyOuii Kuprorm), morilli (mapkasuii Mekcuka
toriapu), palmeri (Mekcukanunr Ieppepo Ba Oaxaka
mrratiaapr) Ba latifolium [10:657].
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Xosupru BakTaa ryzamuar G.hirsutum L. TypuHHHT
TypUdH XWIMa-XWIIMKIApH KEHI TapKairaH Oycana,
yIapHUHT CUCTEMaTHKaJla YPHH Xald XaM aHHK 3Mac.
Kyitnma, G.hirsutum L. xemka Typ Ba Typu4Yd XHJIMa-
XWUIAKIApH y3ap0 Ba PEHHMIPOK Adyparaiiam acocuaa
yJIapHHUHT CHCTEeMaTHKaJa )Kollalral YpHUHU aHUKJIAI Ba
Fo aBmon myparaiinapaa 9aTHUIINII Ba TYJIUK yPYF TYTHIIHII
dbousz  KypcaTKMuIapu  aHMKJAml  Oopacugard  cy3
IOpUTHIIAIH.

Tankukor HaTmwkanapu b.A.Jlocrexos [2:351] yenyGu
OnIaH CTaTUCTUK TaXJIMJI KUIHHAM.

Taakukot o0bexTH cudatuaa ryzanunar G.hirsutum L.
TETpaIruion]  TypW  Bakwuiapuiad:  var.religiosum,
var.richmondii, var.morilli, subsp.latifolium,
subsp.yucatanense Oman Ba baxTt HaBnapu Tannad oauHaNA

OJmHran HATHKaJIap. TagxkukoTIapUMU3aa
G.hirsutum L. «xemka Typ Ba TypWYd XHJIMa-
XWUTUKJIAPUHUHT (PUIOTEHETUK MyHOcaOaTIapHHU Xamza
KapUHIOLNUITMK JAapaXACHHM aHUKJIAIl Ba  yJapHHUHT
nyparaimapuan onmmga kyn cornu (1000 maH OpTHK)
YaTUIITHpUILIap 0iaub O6opuin Hatwkacuaa 400 gaH opTHK
TYIUK Oyparail kycakmap Ba 40 maH 3uén koMOWHAIHASAIAD
onuuira spummiau. Fo nyparail kycaxiapaa TYJIUK ypygiap
Tyruiauil (ou3 KypcaTKuwiIapy YpraHuiq.

G.hirsutum L. ssp.latifolium makmu TypHHHr KeHxa
Typiapu OWiaH JAyparaiiimamn —HaTwkacuga —Jyparai
Kycakiap TYTrWwIMIIM OYHuda »HI IOKOpH KYpcaTKuy
ssp.mexicanum var.nervosum X ssp.latifolium nmyparaii

komOuHarusacuna  100%  oHr  mact  KYypcaTKUYHHU
ssp.latifolium x ssp.punctatum nyparaii komMOuHaLHACHIA
23,7% na Hamo€H Oynmu. Tynuk ypyrnap Tyrunuim Gpousu
O¥iinua 3HT ToKOpH KypcaTkud Oman Haeu x SSp.latifolium
nyparaii komOuHanumsicuaa 82,8%, SHr macT KypcaTKkad
ssp.mexicanum var.nervosum x ssp.latifolium ngyparait
komOuHanmscuna 48,1% uu tamkuia >taom. G.hirsutum L.
var.religiosum makmuma myparaii Kycakimap TYTHITHIIH
GYyiinua 3HT IOKOpH Kypcarkudu baxt HaBu x ssp.religiosum
nyparaii komOuHanmsicuna 77,78% ma Hamo€H O¥ica, SHT
macT Kypcarkud Ssp.punctatum x ssp.religiosum myparait
koMmOuHanuAcuaa 16,67% uu kypcarou. Tymuk ypyraap
Tyrunum  Gou3  KypcaTkuwiapu Oyitmga SHT  I0KOpH
Kypcatkmu  ssp.religiosum X ssp.punctatum  myparait
komOuHarusacuna  78,34%, o9Hr mact  KypcaTrkud
ssp.religiosum X parnat myparait kom6unanusicuzaa 43,76%
Kaitn stuman (1-xagsam). G.hirsutum L. ssp.richmondii
LIaKJIM TYPHUHT KEH)Xa Typjapu OwWiaH Typaraiiaii
HaTWXacHuIa JAyparaif ypyrnap TYTMiIMIIH O¥yitnua »HT
IOKOpH  Kypcatkuu  ssp.paniculatum X var.richmondii
nyparait komOumHammsacu 100%, »Hr macT KypcaTKHd
var.richmondii x ssp.mexicanum gyparaii koMOHHAIHACHIA
17,56% wnamoén ostom. Tynuk ypyr Tyrmwmm ¢ous
kypcatkuuiaapu OVyiimua Owman nHaBu x  var.richmondii
nOyparaii komOumHanwmsicuaa 81,45%, SHT macT KypcaTKud
var.richmondii X parnat nyparaii komOunarmscuna 53,78%
HU KYpCaTAH.

1-xanBaj. G.hirsutum L. keHka TypJiapu OMjIaH TYpU4YH XHJIMA-XWIJIMIH y3apo Qyparaiijianuim
Ba Fy aBjoa nyparaii kycakjgapaa TVJIUK YPYFJaap TYTWIHIIHA

< . 5 Tynuk ypyr Tyrununiy,%
T s .-
S £ 5
O =g| © 5 s
Ne Hyparait komOuHaIMsIAP = Il 2% E oo
5S8R BE L Limit S V%
S |& | =8| XS
= 2
ssp.latifolium x )
1 s5p,paniculaturm 33| 8 2 75,0+6,3 58,8-90,9 141 | 188
2 ssp.paniculatum x 32 | 10 | 31,2 | 70,1115 33,3965 | 257 | 36,7
ssp.latifolium
3 ssp.latifolium x ssp.punctatum | 59 14 23,7 72,846,5 55,6-88,6 14,5 20
4 ssp.punctatum x ssp.latifolium | 35 13 37,1 75,1443 55,8-93,5 12,1 16,2
5 SSp-mexicanum x 12 | 4 | 333 | 64,8448 60-70 68 | 105
ssp.latifolium
6 ssp.latifolium x 50 | 12 | 24 | 706449 | 592782 | 98 | 139
ssp.mexicanum
7 | SSPmexicanumyvarnevosum | 14 | 100 | 48,1218 454-538 | 37 | 7,68
x ssp.latifolium
8 baxt HaBu x ssp.latifolium 46 34 73,9 73,09+4,1 51,5-88,5 11,7 | 16,04
9 ssp.latifolium x Baxt HaBu 9 3 33,3 70,4+3,8 66,7-74,2 53 7,64
10 Owmay HaBu x ssp.latifolium 78 49 62,8 82,8+3,9 73,8-97,2 8,8 10,7
11 Cypxon-18 nasu x 3 | 3 | 100 | 88814 863913 | 24 | 278
ssp.latifolium
var.religiosum X G.hirsutum L. keHxa TypJapu
12 var.religiosum x 16 | 10 | 625 | 70,87+5,7 536-875 | 14 | 197
ssp.paniculatum
13 ssp-paniculatum x 13 | 5 | 3846 | 39,2444,04 27,7-50 9 23
var.religiosum
14 var.religiosum x 15 | 9 | 60 | 7834702 | 533-100 | 172 | 219
ssp.punctatum
15 SSp.punctatum x 12 | 2 | 1667 | 6649:43 62,1708 | 61 | 9,2
var.religiosum
16 var.religiosum x 17 | 4 | 2352 | 593773 | 3786875 | 146 | 247
ssp.mexicanum
17 Owmay naBwu x var.religiosum 24 13 | 54,17 83,52+2.21 78,5-95,1 6,6 79
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18 Baxr HaBu x var.religiosum 9 7 77,78 74,73+7 .4 38,4-90,9 19,5 26,1
19 T‘ig“:‘il};l;‘sﬂ X 4 | 3| 75 80,110 682100 | 173 | 21,6
20 C}\I/I:;.OrlgiilgzioHs?J? X 3 | 3 | 100 712123 464-842 | 21,2 | 29,9
21 var.religiosum X parnat 4 2 50 43,7642 39,5-40 59 13,6
var.richmondii X G.hirsutum L. kerxa typiapu
22 Vs;pr[::r’:;‘t);‘ti'%x 52 | 13 | 25 | 68,63+4,44 | 407-933 | 14 | 204
23 SSp.punctatum x 11 | 2 |1818 | 72,9+4,29 68,6-77,1 6 83
var.richmondii
24 ‘S’z‘gggmﬁra(iﬂr;‘ 19 | 5 |31,25| 7652495 | 75909 | 11 | 14.
25 ssp.paniculatum x 5 | 5 | 100 | 8020:611 | 625970 | 136 | 169
var.richmondii
var.richmondii x
26 ssp.mexicanum 74 13 | 17,56 76,00+4,63 50-94,7 14,6 19,2
27 var.richmondii x Nigeria 4 2 50 69,22+3 .51 65,7-72,7 49 7,1
28 var.richmondii x baxTt HaBu 20 7 35 70,62+3,96 50-80 10,4 | 14,8
29 Baxt HaBu x var.richmondii 46 26 | 56,52 67,36+5,88 47,3-82,8 15,5 23,0
30 Owmap HaBu x var.richmondii 70 32 | 45,71 81,45+3,57 58,9-90,9 10,7 13,1
31 var.richmondii X Omaz HaBu 16 6 37,5 67,56+1,50 62,5-71,8 3,7 54
32 var.richmondii x Parnat 17 2 11,76 53,78+3,79 50-57,5 53 9,9
33 Cypxon-12 x var.richmondii 2 2 100 65,24+3,18 68,6-77,1 45 8,3
var.morilli x G.hirsutum L. xerka Typiapu
34 | var.morilli x ssp.paniculatum 33 9 27,27 77,45+4.,4 50-95,2 13,4 17,3
35 | ssp.paniculatum x var.morilli 18 6 33,33 65,33+7,3 48,1-83,8 19,3 29,6
36 var.morilli x ssp.punctatum 54 27 50 64,61+4,3 44,4-89,4 13,6 21,1
37 ssp.punctatum x var.morilli 15 2 13,33 74,69+6,7 68-81,3 9,4 12,6
38 var.morilli x ssp.mexicanum 37 9 24,32 75,37+6,6 41,3-100 18,7 24,9
39 Owmay Hasu x var.morilli 34 24 | 70,58 82,2244.3 66,7-93,3 9,6 11,7
40 Baxt HaBu x var.morilli 12 6 50 76,1344 59,1-86,3 11 14,5
41 var.morilli X baxt Hasu 10 3 30 80,48+4,4 72,7-86,3 7 8,7
42 | CypxoH-12 uagu x var.morilli 2 2 100 91,51+5,1 86,3-96,7 7,2 79
43 var.morilli x Parnat 11 5 454 71,63£10,7 35,7-100 23,5 32,9
44 | Tepmus-14 uaBu x var.morilli 2 2 100 66,80+9,6 57,1-76,4 13,6 20,4
ssp.yucatanense X G.hirsutum L. kerxa Typiapu
45 Ssp.yucatanense x 5 | 2| 40 | 5031685 434571 | 96 | 19,2
ssp.mexicanum
46 S:g’py;gﬁfgﬂf;z%x 7 | 4 |5714| 66155939 | 434894 | 188 | 284
47 Ssg’sg“;j;i:‘;tﬁ X 4 | 4 | 100 | 67,60+1528 25937 | 305 | 452
48 | ssp.yucatanense X Oman HaBU 7 5 71,42 61,79+5,34 43,7-72 11,9 19,3
G.hirsutum L. var.morilli makmuna nyparait ypyrmap — Ssp.yucatanense X ssp.mexicanum Jyparai

Tyrmwmmu Oyitnga SHT 1oKopu Kypcatknd Oman HaBH X
var.morilli gyparaii kombunarusicuna 70,58% Hu, SHT aCT

koMOuHanmsicuna 40% na Hamo€n Oynau. Tynmuk ypyrmap
Tyruiaum - Gou3  Kypcarkuum Oyiimua KoMmMOMHanusga

Kypcatknu  ssp.punctatum  x  var.morilli  agyparaii  ssp.yucatanense X ssp.punctatum nyparait
koMOuHanwsicuna 13,13% ma mamoén O6ynau. Tynmk yPYF koMOuHarusicuga  67,60%,  sHT _ TacT  KypcaTKud
Tyruii ¢ous kypcaruuu 6yitnya Oman Hasu X var.morilli - ssp.yucatanense X ssp.mexicanum Jyparait

nTyparait koMmOmHanmsacuna 82,22%, 3HT macT KypcaTKud
var.punctatum x var.morilli ayparaii komOuHanmsACHIA
64,61% Hu xypcaraau.

G.hirsutum L. ssp.yucatanense mrakmu G.hirsutum L.
KeH)Ka Typyiapyu OWJIaH YaTHINWINK HaTIDKacuaa Iyparait

koMOuHarmsicunaa 50,3 1% uu xkypcataau.

Xymoca kunmub aitrranga, G.hirsutum L. TypuHHHT
Typu4H JAyparaiiiap XOCWJI OYJIHIIM YaTHIITUPHUIIIA
HIITHPOK ATa€TraH OTa-OHa IIAKIUIAPUHUHT TEHOTHUIIMIra
OorimK OYnmu0, ¥3apo (GUIOTCHETHK SKUH IMakuiapaa

ypyFnap Tyrwaum Oyliuua OSHT IOKOPH  KypcaTKud . .
sspyucatanense X Ssppunctatum Hyparal‘/’l YaTUITYBYAHIUK Ba KyCaKJarun TYJIUK YPYF TYTHJIWIIA
koMOunanmscuna 100% HH, OHT TacT KypcaTkmd  AAPAKACH IOKOPH OYIIMIIN aHUKIAaH/H.
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PE3IOME. Mabnymku, fy3anuar G.hirsutum L. typura mancy® “‘yucatanense”, “latifolium”, “morrilli”, “richmondii” Ba
“religiosum” kaOW IIaKJUTADUHUHT CHUCTEMATHKAJard YpHU Xald XaM aHUK 5Maciurd OHUp KaTop CHCTEMAaTHK OJMMIIAD TOMOHHUJAAH
Typnuya Gaxc MyHo3apanap onu0 kenran. YmoOy makona sca aiiHan G.hirsutum L. kemxka Typ Ba TypHYH XHIMa-XHJUIMKJIApH
HITHpOKKUa onuHrad Fy qyparaitnapia yaTUIyBUYaHIMK Ba YPYF TYTHUIMII KYPCATKUWIAPH KEITUPUIITaH.

PE3IOME. l3BectHo, yro xiomuatHuk Buaa G.hirsutum L. umeer ¢opmsl takue kak "yucatanense, “latifolium”, "morrilli®,
"richmondii" u "rellglosum" KOTOpble 10 CHX IIOp HE SICHA MECTO B CHCTEMAaTHKE, BBI3BAIO HEOJHO3HAUHBIC B3IIISABI psijaa
CHCTEMATHKOB. B 3Toil cTaThe NPUBEACHBI MOKa3aTC/IM CKPCIIMBAEMOCTH U 3aBA3bIBAEMOCTU CEMSH FI/I6pI/I£[0B Fo, TNOJIYYEHHBIX C
Yy4acTHeM MOJBUIOBHIX U (hOpMax XJIOMYATHHUK BHIA G.hirsutum L.

SUMMARY. It is known that the cotton species G.hirsutum L. has forms such as "yucatanense", "latifolium"”, "morrilli",
"richmondii" and "religiosum", which still have no clear place in taxonomy, caused ambiguous views of a number of taxonomists.This
article presents the indicators of crossbreeding and fecundity of seeds of F, hybrids obtained with the participation of subspecies and
forms of cotton of the species G.hirsutum L.
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Ushbu ishda biz ko‘p yillardan buyon fizikada anigrog°i _ 2 41 02 E= _4_7:2[, 11
nochizigli optikada keng go‘llanilib kelayotgan amplitudan- 922 T 2a2® c2 g2 NL o (1.1)
ing sekin o‘zgarishi (ASO*) (inglizchada- “slowly varying Bu yerda E — “elektr maydon kuchlanganligi Py; —

amplitude approximation”) [2] va yo‘nalgan impuls muhitni xarakterlovchi nochizigli qutblanish. Ushbu
tarqalish tenglamasi (YITT) (inglizchada- unidirectional  tenglama yordamida ko‘plab nochizigli optikaning
pulse propagation equation) solishtirishga e’tibor garatdik  masalalari o‘rganiladi. Biz yuqorida keltirilgan (1) to‘lqin
3,4]. tenglamani yechishning ikki usullini ko‘rib chigamiz.
Shunday gilib hisoblash modellarini solishtirish magsa- ~ Yuqorida ta’kidlaganimizdek ular ASO‘ modeli va YITT
dida quyidagi masala olindi: yetarlicha katta intensivlikka ~ modeli. ) ) ) o
ega bo‘lgan ultra — gisga lazer impulslarining muhit bilan Ushbu modellar asosida olib borilgan sonli hisoblashlar
o‘zaro ta’siri natijasida muhitda hosil bo‘ladigan uchinchi MATLAB dasturida amalga oshirildi. Bunda har bir
garmonika generatsiyasi (va undan yuqori) xususiyatlarini  hisoblash usuli uchun boshlang‘ich shartlar bir xil gilib
tahlil gilish. Odatda uchinchi garmonika generatsiyasi  olindi. Yuqorida ta’kidlaganimizdek muhitga kiruvchi
uchinchi tartibli optik kirituvchanlikka ega bo‘lgan muhit- ~ asosiy impuls intensivligi ionlanish jarayoni boshlanish
larda paydo bo‘ladi. Bunday muhit sifatida ko‘pincha  giymatidan biroz kichik olindi, shu sababdan muhit
gazlar olinadi, shu sababdan biz inert gazlardan biri bo‘lgan  ionlanishi hisobga ollnmadl Shunday qilib kiruvchi impuls
argonni (Ar) tanladik [5]. intensivligi deb 1=10" Wt/m® olindi [4-6]. Ultra — qlsqa
Argon gazining deyarli barcha parametrlarini ilmiy ada-  lazer impulsi davomiyligi ikki xil bo‘lgan holat uchun ya’ni
biyotlardan topish mumkin. 1lmiy adabiyotlar va maqola- 10 fs va 50 fs (hamma holatlar uchun impuls davomiyligi
larga asoslangan holda ionlanish effektini hisobga olmaslik ~ FWHM da olindi) davomiylikka va 4 = 1050 nm to‘lgin
va jarayonni biroz soddalashtirish magsadida muhitga kiru-  uzunlikka ega bo‘lgan Ti:sapphire lazerida uchinchi
vchi impuls intensivligi ionlanish chegarasida olindi [6].  garmonika generatsiyasi olindi [1].
Qaralayotgan ikki model uchun barcha boshlang‘ich x10™
shartlar va parametrlar bir xil gilib olindi. ol @ T=10fs —
Bizga ma’lumki Maksvel tenglamalarini qo‘llash
yordamida elektrodinamik va nochizigli optik jarayonlarni

o‘rganishda katta natijalarga erishilgan. Nochiziqli optikada E “
Maksvel tenglamalari asosida olingan to‘lqin tenglama | w’
ko‘plab hodisalarni tahlil qilishda muhim rol o‘ynaydi iy f
[1.2,7,8]. el | . ' |
To‘lqin tenglamani yechishning bir necha usullari ¢ "” | H\lh,
mavjud bo‘lib, odatda qo‘yilayotgan masalaga va texnik 2 Al ‘
imkoniyatlarga qarab tanlanadi. Quyida keltirilgan to‘lqin v 28 _2 P 4,,5 '(,,; p 15

tenglamani garaylik [2,4,7,8]. vr
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