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“Ilm - fan va innovatsion yutuqlarni rivojlantirishning dolzarb muammeolari” mavzusidagi
respublika 3-son ilmiy-amaliy konferensiyasi materiallari to’plami, 10 iyun 2026 yil. — Toshkent:
«Sciences» MChJ, 2026.

Ushbu Respublika-ilmiy masofaviy konferensiya «Yangi O’zbekistonning taraqqiyot strategiyasi» va
«Ragamli O‘zbekiston - 2030» davlat dasturlarida ko’zda tutilgan vazifa — ilmiy izlanish yutuglarini
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Ushbu Respublika-ilmiy konferensiyasida ta’lim sohasida faoliyat olib borayotgan professor- o’qituvchi
va talaba-o’quvchilar tomonidan tayyorlangan ilmiy tezislar kiritilgan bo’lib, unda ta’lim tizimida ilg’or
zamonaviy yutuglar, natijalar, muammolar, yechimini kutayotgan vazifalar va ilm-fantaraqgiyotining
istigboldagi rejalari tahlil gilingan.
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- S.Beknazarova - texnika fanlari doktori (Dsc), dotsent, Muhammad al-Xorazmiy nomidagi Toshkent
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- D.Gafurova - igtisodiyot fanlari bo’yicha falsafa doktor PhD, Muhammad al-Xorazmiy nomidagi
Toshkent axborot texnologiyalari universiteti, menejment va marketing kafedrasidosenti;

- G.Nazarova - texnika fanlari nomzodi (Phd), dotsent, Muhammad al-Xorazmiy nomidagi Toshkent
axborot texnologiyalar universiteti, Pochta alogasi texnologiyalari kafedrasi, Tashkiliyqo’mita a’zosi;

Q.Xalikov - tibbiyot fanlari nomzodi (PhD), dotsent, Samarkand Davlat tibbiyot universitetibiologik
kimyo kafedrasi mudiri, tashkiliy qo mita a’zosi;

- 1.Soliyev - igtisod fanlari nomzodi, dotsent, Namangan davlat universiteti Igtisodiyot kafedrasi
mudiri, Tashkiliy qo'mita a'zosi;

- F.Nishonov — (Phd) dotsent, Namangan muhandislik-qurilish institute, Muhandislik
kommunikatsiyalari qurilish va montaji kafedrasi mudiri;
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- L.Abduraximova - tibbiyot fanlari bo‘yicha falsafa doktori (PhD), Toshkent tibbiyotakademiyasi,
simulyatsion o‘qitish kafedrasi dotsenti, Tashkiliy qo‘mita a'zosi;
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SCIENCES

UO‘K: 633.854.78;631.816.1

JANUBIY MINTAQALARDA TAKRORIY EKIN SIFATIDA KUNGABOQAR
YETISHTIRISHDA FOYDALI HARORAT YIG‘INDISIGA EKISH MUDDATLARI VA
MINERAL O‘G‘ITLAR ME’YORLARINING TA’SIRI
Ro‘zmanov Abdullo Norbor o°‘g‘li
Janubiy dehgonchilik ilmiy-tadgiqot instituti

Aunnoranusi. Magolada Qashqgadaryo viloyati sharoitida takroriy ekin sifatida kungabogar
navlarini yetishtirishda o‘simlik o‘sib rivojlanishi hamda issiqlik keskin ko‘tarilishi natijasida
muddatlar o‘rtasidagi foydali harorat ta’siri yig‘indisi.

Kalit so‘zlar: Kungaboqar, o‘simlik, o‘g‘it me’yori, ekish muddati, nav, foydali harorat.

AnHoTamusi. B cratbe 0000IIEHBI pe3yibTaThl BIUSHHS OJAronpUATHBIX KOJIEOAHUN
TEMIIEpaTypbl MEXIy IEpPUOJaMH Ha POCT M PA3BUTHE PACTCHUM IIPU BBIPAIIMBAHUM COPTOB
IIOACOJTHCYHHUKA B Kady€CTBEC MHOTI'OJICTHEN KYJbTYpbl B YCIOBHAX KaIHKa,HaprHCKOﬁ oOjactu B
pe3yabTaTe pe3Koro MOBBINICHUS TEMIIEPATYPHI.

KiaroueBble cioBa: HO,Z[COJ'IH@‘{HI/IK, pPacTCHUC, HOPMAa BHCCCHU y,I[O6pCHI/II71, Jarta IoCajaku,
COpT, OIITUMAJIbHAs TEMIIEpaTypa.

ABSTRACT

The article summarizes the results of the influence of favorable temperature fluctuations
between periods on the growth and development of plants when growing sunflower varieties as a
perennial crop in the conditions of the Kashkadarya region as a result of a sharp increase in temperature.

Key words: Sunflower, plant, fertilizer application rate, planting date, variety, optimal
temperature.

Kirish. Bugungi kunda dunyoda global isish, qurg‘oqchilik, suv tanqisligi sababli
sug‘oriladigan maydonlarda maydon birligi hisobiga mahsulot ishlab chiqish keskin kamayishi
kuzatilmoqda. Ma’lumotlarga ko‘ra, 21-asrning birinchi choragida havo harorati +0,7°S ga ko‘tarilib,
dunyodagi 8,17 mlrd. aholining ozig-ovqat mahsulotlariga bo‘lgan talabini qondirishda bir gancha
muammolar yuzaga kelmoqda. Jumladan, sug‘oriladigan maydonlar global isishda suv taqchilligi
hamda jadallik bilan ishlov berish natijasida degradatsiyaga uchrab cho‘llanish ortib bormoqdal. Shu
sababli aholini 0zig-ovqgat mahsulotlariga bo‘lgan talabini qondirishda suv tanqis, cho‘l va yarim cho‘l
xududlarini ilmiy jihatdan chuqur o‘rganish orqali o‘simlik moyi eksportini keskin ko‘paytirish
magsadida takroriy ekin sifatida kungaboqar yetishtirish bo‘yicha ilmiy asoslangan agrotadbirlar ishlab
chiqish dolzarb vazifalardan biri hisoblanadi.

Bugungi kunda Respublikamizda 3,4 min. ga sug‘oriladigan maydonlar mavjud bo‘lib, ammo
asosiy ekin sifatida g‘o‘za va g‘alla ekinlari parvarish gilinmogda. Keyingi yillarda moyli va dukkakli
ekinlar takroriy ekin sifatida yetishtirish amalga oshirilmoqda. Takroriy ekin sifatida cho‘l sharoitlarida
moyli va ogsilli 0zig — ovgat mahsulotlarini ishlab chigish borasida agrotadbirlar olib borilib muayyan
natijalarga erishilmogda. Ammo, takroriy ekin sifatida moyli ekinlarni tuproq iglim sharoitlari inobatga
olinib ekish va yetishtirish tadbirlari to‘liq ishlab chigilmagan. Shu sababli, cho‘l tuproq iqlim
sharoitlarini o‘rganish va takroriy ekin sifatida kungabogqar yetishtirish bo‘yicha ilmiy asoslangan
magbul agrotadbirlar ishlab chigish dolzarb masalalardan biri hisoblanadi.

Tadgiqot olib borilgan birinchi yil (15-20.06.2022) tajribamizda kungabogarning “Diyor” va
“Jahongor” navlarida ma’dan o‘g‘it qo‘llanilmagan (NOPOKO) nazorat 1-variantdagi jami foydali
harorat yig‘indisi 1507,1 va 1628,7 °C bo‘lganligi hamda ma’dan o‘g‘it qo‘llanilgan (NSOP60K60) 2-
variantda foydali harorat yig‘indisi jami 1606,8 va 1701,0 °C bo‘lganligi aniglandi. Ma’dan og‘it
qo‘llash me’yorini oshirib borgan sari foydali harorat yig‘indisi ortganligi kuzatildi. Shuningdek,
N100P80K60 kg/ga me’yorda ma’dan o‘g‘itlar qo‘llanilgan 3-variantda foydali harorat jami mos
ravishda 1655,0;1726,0 °C bo‘lganligi aniqlandi.

thttps://www.fao.org 2021
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YETISHTIRISHDA FOYDALI HARORAT YIG‘INDISI

Ma’dan o‘g‘itlar qo‘llash oshirilgan 4-variant (N120P100K60) va 5-variantlarda esa, foydali
harorat yig‘indisi jami 1695,8; 1725,1 va 1741,8; 1734,0 °C bo‘lganligi aniqlandi. (1-jadval).
JANUBIY MINTAQALARDA TAKRORIY EKIN SIFATIDA KUNGABOQAR

1-jadval
_ 12- Jami
< Unib | Chin| 3-4 | 7-8 . foyda
§ f Ma’dan | chiqgi | barg | barg | barg b14 Sava | Gull Urlu_g Pishis li
VI . ) ) arg | tcha | ash | to'lis
Ne| £| | o‘gtitlar, sh chiq | hosil | hosil hosi . . h haror
| ) o o osil | hosil | davr | hish )
5| kg/ga mud | aris | qilis | qilis ilis | qilish i davri davri at
& dati | h | h | h | TET yig'in
disi
107, 200, 1507,
1 NoPoKo | 92,8 | 90,6 821 847 | 4 |2491] 5 3464 2445 | 1
103, 133, 221, 1606,
2 NeoPeoKeo | 928 | 906 | "2 | g0 | "3 | o702 | 5 | 3938 | 2600 | g
{ N100PgoKs 103, 160, 1655,
3 ) 928 | 906 | "5 | g7, | 5 |ogs7| 238 3506 | h3eq | T
>
= N120P100K 112, 102, | 167, 241, 1695,
4 3 6 928 | g |o16| 8 | 8 |2t76| 3 |37 | 2216 s
S| | NiaoP120K 151, 102, | 190, 278, 1741,
S g 60 23 1 717 | 916 | 8 6 |2897| 4 |36 5107 g
Q 103, 111, 233, 1628,
61 g| | NoPoKo | 928 906 | 5™ | gno | "4 | 2062 | a |33 | 3553 7
o
< 118, 221, 1701,
7 G| NsoPsoKeo | 92,8 | 90,6 1 82,6 | 138 | 2704 5 306 381 0
{ N1ooPsoKs 112, | 111, 142, 201, 1726,
Sl e %8| 2 | es3| 5 |ossal 1 |33 |ame | o
7 N120P100K 132, | 111, 142, 183, 1725,
S 6 23 1747 2 853 | 5 [3204| 6 |32 302 1
1 N120P120K 132, | 111, 163, 1734,
0 6 23 1 747 | 2 | 853 | 4 |3165| 18 |23 | 3156 | o
1 1309, 220, 1495,
1 NoPoKo | 111,21 gc 3 | 764 | 870 | 2 |2520| 7 | 32590 | 1068 | 4
1 100, 163, 226, 1520,
2 NeoPeoKso | 959 | “¢™ | 764 1 870 | 1 |2481| 3 |3350 | 1871 | 4
1 { N10oPgoKs 959 100, 108, | 163, 238, 1529,
3 0 ’ 6 | 764 | 9 6 |2257| 6 |[3332]1864 | 3
1| R | NizoP1ooK 959 | 100, 109, | 140, 233, 1546,
4| & 60 ’ 6 | 983 | 8 8 |2446| 6 |3443|1788 | 7
1] & | NuoP12oK o5g | 100 133, | 158, 227, 1556,
5| 60 ’ 6 | 983 | 5 6 |2386| 3 |3276 1763 | 7
1] & 112, 206, 1423,
6| S| | NoPoKo | 1112} 575 755 | 870 | o |261,6| 9 | 3291 | 1736 | 1
1] 8 1309, 215, 1509,
7 | | f NeoPooKeo | 1112} 053 | 764 | g70 | 2 | 272 | 4 | 3388|1845 | 8
1 E N100PsoKs 959 100, 141, 1509,
8 : 0 ’ 6 | 983|870 | 2 |2854 | 189 | 3279 | 1845 | 8
1 T Ni2oP1ooK | o o | 100, 163, 198, 1538,
9 60 ’ 6 | 983|870 | 6 |2801| 1 |3193]1951| O
2 N140P120K 95.9 100, 109, | 161, 191, 1556,
0 60 ’ 6 | 983 | 8 9 |2049| 4 |3151|1888 | 7
2 [ o] 108, 111, | 107, 182, 1359,
1| 8| NoPoKo | 9441 =g 94 1 4 |2064| 7 |2845|1701| 5
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2 108, | 117, | 125, 1378,
2 NeoPeoKso | 94,4 ) =g 3 3 |89,1|2069| 178 | 282 | 1763 | 2
2 N100PsoKs 94.4 108, | 117, | 125, 1386,
3 0 4179 | 3 | 3 |891|2069| 194 | 2787 | 1715 | 1
2 N120P100K 94 4 131, | 118, | 119, 189,

4 50 A7 4| 8 897 | 224 | 8 | 2768 | 1544 | 1399
2 N140P120K 94 4 131, | 118, | 136, | 111, 189, 1406,
5 50 A7 a4 | 7 2016 5 | 2759 | 1468 | 4
2 109, 125, 182, 1359,
6 NoPoKo | 1163 | "™ | 945 | "3 | 891 | 1872 | 7 | 2714 | 1832 | 5
2 109, | 118 | 119 173, 1378,
7 | NeoPeoKeo | 1163 | =™ | =" | "™ | 897 | 208 | o | 266 | 1763 | 2
2 { NiooPaoks | 1, 5 | 109, | 118, | 119, 173, 1392,
8 i S1g | 4 | 8 |87 ] 208 | 9 |2787|1776| 2
2 T NuaoProoK | o 5 | 138, | 117, 113, 173,

9 60 S5 | 1 | 131 | 6 |1827| 6 | 2768 | 1544 | 1399
3 NioPiooK | 11c o | 133, | 117, 113, 189, 1406,
0 60 S1s |1 13| 6 [1827] 5 | 2759 | 1468 | 4

Takroriy ekin sifatida kungabogarning “Diyor” va “Jahongir” navlari ekilib xar xil me’yorda
oziglantirilganda, ikkinchi muddatda (25-30.06.2022) ekilgan ma’dan o‘g‘it qo‘llanilmagan (NOPOKO)
nazorat 1-variantdagi jami foydali harorat yig‘indisi 1495,4 va 1423,1 °C bo‘lganligi hamda ma’dan
o‘g‘it qo‘llanilgan (N8OP60K60) 2-variantda foydali harorat yig‘indisi jami 1520,4 va 1509,8 °C
bo‘lganligi aniqlandi. Jumladan N100P80K60 kg/ga me’yorda ma’dan o‘g‘itlar qo‘llanilgan 3-
variantda foydali harorat jami mos ravishda 1529,3 va 1509,8 °C bo‘lganligi aniglandi.

Ma’dan o‘g‘itlar qo‘llash oshirilgan 4-variant (N120P100K60) va 5-variantlarda esa, foydali
harorat yig‘indisi jami 1546,7; 1538,0 va 1556,7; 1556,7 °C bo‘lganligi aniqlandi. (1-jadval).

Olib borilgan tadqgiqotimizda takroriy ekin sifatida kungaboqarning “Diyor” va “Jahongir”
navlari ekilgan uchinchi muddatda (5-10.07.2022) ekilgan ma’dan o‘g‘it qo‘llanilmagan (NOPOKO)
nazorat 1-variantdagi jami foydali harorat yig‘indisi 1359,5 va 1359,5 °C bo‘lganligi hamda ma’dan
o‘g‘it qo‘llanilgan (N8OP60K60) 2-variantda foydali harorat yig‘indisi jami 1378,2 va 1378,2 °C
bo‘lganligi aniglandi. Jumladan N100P80K60 kg/ga me’yorda ma’dan o‘g‘itlar qo‘llanilgan 3-
variantda foydali harorat jami mos ravishda 1386,1 va 1392,2 °C bo‘lganligi aniglandi.

Ma’dan o‘g‘itlar qo‘llash oshirilgan 4-variant (N120P100K60) va 5-variantlarda esa, foydali
harorat yig‘indisi jami 1399 ; 1399 va 1406,4; 1406,4 °C bo‘lganligi aniglandi. (1-jadval).
Xulosa

1. Tadqiq etilgan hududning iqlim sharoitlari yozgi mavsumda harorat yuqori bo‘lib,
yog‘ingarchiliklar bo‘lmasligi sababli, havosi quruq bo‘lishi takidlangan. Bunday iqlim sharoitlarda
takroriy ekin sifatida qungaboqarni turli muddatlarda ekish orqali o‘sib rivojlanishiga ta’sir etadigan
omillarni aniglash lozim. Shuningdek, kungaboqarni o°sib rivojlanishi magbul kechadigan
muddatlarda ekish tavsiya etadi.

2. Hudud tuproglarining agrokimyoviy xossalariga ko‘ra, gumus miqdori azotning nitrat
shakli, harakatchan fosfor bilan past taminlangan, almashinuvchan kaliy miqdori bilan o‘rtacha
ta’minlanganligi bois, kungabogar yetishtirish davomida ma’dan o‘g‘itlarning qo‘llash muddat va
me’yorlarini to‘g‘ri ishlab chiqishni tagazo etadi.
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BJIUSAHUE CTUMYJISITOPOB 1 KPEMHUCTHIX KOMILUIEKCHBIX YIOBPEHUM HA
MACCY KJIYBEHBKOB COPTOB COHU
Kamanosa Hypus lllamuiieBHa - 60a30Bblil JOKTOPaHT TamkeHTCKOro
I'ocyaapcTBeHHOr0 arpapHOro YHMBepPCUTETA.

AHHOTanusA. B [aHHON cTaThe MpPEACTABICHBI JAHHBIE O BJIUSHUU pPa3JIETbHOTO U
KOMOMHHPOBAHHOTO MPUMEHEHUS CTUMYJIATOPOB U KPEMHHUCTBIX KOMITJIEKCHBIX y10OpeHHil Ha Maccy
KIIyOCHBKOBBIX OakTepuil COPTOB COMU. YCTAaHOBJICHO, YTO HCIOJb30BAHUE CTUMYJSTOPOB H
KPEMHUCTBIX KOMIUIEKCHBIX YyIOOpEHUIH OKa3bIBaeT IMOJIOKHUTEIHLHOE BIUSHUE Ha (OpMHUpPOBaAHUE
KITyOeHBKOBBIX OakTepuil. Ha o00omx copTax BBIABIEHO, YTO MPU MNPUMEHCHHH CTHUMYJSTOpa
ManbTraMuH, a Takke P COBMECTHOM HCIOIb30BaHUM KPEMHHUCTOTO KOMIUIEKCHOTO yIOOpEHHS CO
CTHMYJIAITOPAMH POCTa, Macca KIIyOeHbKOB OblIa BBIIIE 10 CPABHEHHUIO C BAPHAHTAMH, TJI€ IIPETapaThl
MPUMEHSUTUCH pa3ienbHo. Hambonbinas Macca KiIyOeHBKOBBIX OakTepuil OTMEUYEHa NMPU BHECEHHUH
KOMOWHAIMK KPEMHUCTOTO KOMITJIEKCHOTO YAOOpEHHs ¥ CTUMYJIiTOpa MabTaMuH.

KiroueBble ci1oBa: cosi, CTUMYJSITOPBI, Y30MOrymMuH, PerorianTt, MajabTaMWH, KPEMHHH,
Macca KiIyoeHbKOBbIX OakTepuii, Hadguc, Bunana.

Annotatsiya. Ushbu maqolada soya navlariga stimulyatorlar va kremniyli kompleks o‘g‘itlarni
alohida va birgalikda qo‘llashning uning tuganak vazniga ta’siriga oid ma’lumotlar keltirilgan.
Stimulyatorlar va kremniyli kompleks o‘g‘itlar tuganak soniga yaxshi ta’sir etganligi aniqlanib, har
ikkala navda ham stimulyatorlardan Maltamin, stimulyatorlarni kremniyli kompleks o‘g‘it bilan
solishtirganda kremniyli kompleks o‘g‘it va stimulyatorlarni kremniyli kompleks bilan birgalikda
go‘llanilganda kremniyli kompleks o‘g‘it+Maltamindan foydalanilganda tuganak vazni yuqori
bo‘lganligi aniqlandi.

Tayanch so‘zlar: soya, stimulyatorlar, Uzbiogumin, Regoplant, Maltamin, Sila kremniy,
tuganak vazni, Nafis, Vilana.

Abstract. This article presents data on the effect of separate and combined application of
stimulants and silicon complex fertilizers on the weight of nodule bacteria of soybean varieties. It was
found that stimulants and silicon complex fertilizers had a good effect on the weight of nodule bacteria,
and in both varieties, the weight of nodule bacteria was higher when using Maltamin, stimulants with
silicon complex fertilizer, and when using stimulants with silicon complex fertilizer together with
silicon complex fertilizer + Maltamin.

Keywords: soybean, stimulants, Uzbiogumin, Regoplant, Maltamin, Sila silicon, weight of
nodule bacteria, Nafis, Vilana.

BBenenue.

B Hacrosiee Bpems cos gBisSeTCs 0HOM U3 HarboJiee 3HAYMMBbIX CEIIbCKOXO3SIIICTBEHHBIX KYJIbTYD B
mupe. E€ BoznensiBanue ocyuiectisercs Oonee yeMm B 60 crpanax. Cpeau 3epHOO000BBIX KYJIbTYD
Cosl 3aHMMaeT Befdyllee MecTto. B ycnoBusx rinoOanpHOTO Aeduinura Oenka oco0oe 3HaueHue
nproOpeTaeT To, UTO COeBble OOOBI OTIMYAIOTCS BHICOKUM COZEp)KaHUEM Oellka, BKIIIOYAIOIIEro Bce
HE3aMEHUMbIE€ aMUHOKHUCIIOThI, HEOOXOUMBIE JUIsl MUTAHUS YEJIOBEKa, YTO 3HAYUTEIHHO MOBBIIIACT
WX TUIIEBYI0 IEHHOCTh. CremyeT 0co00 MOJYEepKHYTh, YTO MO COJEPKAHUI0 TaKUX BaKHEHUIIUX
aMUHOKHCIIOT, KaK JIM3WH, METUOHWH, apTUHUH, JISHIIMH WU JIPYTHUX, COSI MOXKET COMEpHUYATh C
OOJBIIMHCTBOM TPOAYKTOB TUTaHMs. Bo MHOTMX cTpaHax, TJe COs BO3JENIBIBACTCS B OONBIINX
Maciurabax, oHa SIBJSETCS OCHOBHBIM MCTOYHHKOM PAaCTUTENILHOTO Oelika, oOecreunuBasi He TOJIBKO
MUIIEBBIE MOTPEOHOCTH YEIOBEKA, HO U CITy’Ka BHICOKOMUTATEILHBIM KOPMOM ISl >KHBOTHOBO/ICTBA,
CIOCOOCTBYsI TIOBBIIMICHUIO €T0 MPOAYKTUBHOCTH. Ha momto com mpuxomutcs okono 40 % oOrmiero
MHPOBOTO MPOU3BOICTBA PACTUTEIBHBIX Macen [2].

AHaiu3 Hay4yHoOM JmTeparypbl. [IOMMMO NpPUHATON TEXHOJIOTMM BO3JEIBIBAHUSA, B
HACTOAIIEE BpEeMs OCOOYI0 aKTyalbHOCTh NPHUOOPETAIOT HCCIEIOBAaHUS, HAmMpaBlIeHHbIE Ha
MPUMEHEHHE CTUMYJIATOPOB POCTa, CIIOCOOCTBYIOIMIUX 00Jiee aKTUBHOMY POCTY, Pa3BUTHIO pacTEHUI
1 GOPMHUPOBAHUIO YPOKASL.

B pacrenueBoicTBE BCXOKECTh CEMSIH UMEET OOJIbIIOE 3HAUCHHE, TIOCKOJIbKY UMEHHO OT Heé
BO MHOT'OM 3aBUCHUT YCHEIIHOCTb pOCTa W pa3BUTHUs pacTteHuil. [loBbIlIeHME AAHHOTO MOKa3aTess
BO3MOJKHO I0J1 BO3ICMCTBUEM PA3IUYHBIX CTUMYJISTOPOB, PErYyISTOPOB pOCTa, YAOOPEHHUM U APYTUX
dusnonornuecku akTUBHEIX BemecTB (AradonoB O.M. u ap.) [1].
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B Hacrosiiee Bpems Ha INPOMBIIUIEHHOM YPOBHE CO3JAIOTCS pa3IU4HbIe KOMIUIEKCHBIE
COCTaBbl, BKJIIOYAIOIINE MHUHEpaldbHble M MUKPOYIOOpEHHs, PEryJIsaTOpbl pOCTa, CTUMYJSATOPHI, a
TaKKe NPUIUNATENN AN CEMSH. OTH CIIOKHBIE KOMIIO3MLIMM NPHUMEHSIOTCS NPU IPEAIOCEBHON
obpabotke cemsH. Mcnonb3oBanue MOAOOHBIX OOpPabOTOK CIOCOOCTBYET 3KOHOMHH IOCEBHOTO
Matepuana. IIpuMeHeHne KOMIUIEKCOB PEryJsTOPOB POCTa HANPABICHO HE TOJBKO HA MOBBILICHHE
YPOXKaHHOCTH PACTCHHI, HO M Ha oOecnedeHre ux sKkojorndeckor o6e3zonacHoctu (Illamosai, 2015)
[7].

B cenbckom XO35CTBE MCIOJIB30BAHUE PETYJISTOPOB pocTa pactenHuil Hadanoch B CIIA B
1930-¢ rozpl. [IepBbIM CHHTETUYECKUM TOPMOHOM, TTOJIYYHBIIMM IIUPOKOE IPUMEHEHUE, OBLT 3 TUIICH.
C Tex mop CHHTETHYECKHE BELIECTBA, MMUTUPYIOIINE EHCTBUE MPUPOIHBIX (DUTOTOPMOHOB, CTaJIH
HEOTHhEMJIEMOM YacThI0 COBpeMeHHOM arpotexHonoruu (JIoBcosa) [4].

Pa3paboTka TeXHOJIOTUU IPUMEHEHHSI PETYIISATOPOB POCTA U OMOCTUMYJIATOPOB, MOBBILIAIOIINX
UMMYHHUTET y 36pHOOOOOBBIX KYJIbTYP, UMEET UCKIIIOUUTEIHHO BAXKHOE U aKTyaJIbHOE 3Ha4YeHue [6].

B omnpitax, npoBeaéuueix B OOO «Akcarickas HuBa» (PocTtoBckas o0mactb, AKcanlCKuit
paiioH), yCTaHOBJIEHO, 4YTO 00paboTka cemsiH com mnpernaparoM «['ymuMaxkce» crocoOcTBOBaa
CHI)KCHHMIO THOENU pacTeHHl W oOKa3blBajla IOJOXKUTEIbHOE BIMSHHUE Ha Pa3BUTHE DPOCTKOB H
dbopmupoBanne ypoxkas. Pe3ynbrarel uccienoBaHui mokazanu, uyto «['ymuMakc» moBbIIaET
YCTOMUMBOCTh PACTEHHH K HEONArompusTHBIM (pakTopaM oOKpykaromed cpeapl. OTMETHM, 4YTO
npelBapuTelbHas coBMecTHas o0paboTka cemsiH npenapatamu «I'ymuMaxkey» u «Puzotopdun» nepen
MIOCEBOM IO3BOJISIET YBEIUYUTH ypoxkaitHOCTh con Ha 0,3—0,4 1/ra (banakaii I'.T. u coasr., 2008) [3].

Perynstopel pocta 0051aJal0T CHOCOOHOCTBIO TMOJIOKHUTENBHO BIMSTH HAa YPOXKANHOCTH W
KadecTBO ceMsiH con. OHM TOBBIIAIOT YCTOHYMBOCTD PACTEHHH K HEOJArONpUATHBIM (aKTOpam
OKPYXKAaroIIei cpe/ibl, TAKUM KaK HEeJOCTATOK BJlaru, TeMIepaTypHble KoJieOaHus U APyTHUe CTPECCOBbIE
ycnoBus. s JOCTHKEHUST MaKCUMAJIbHOTO 3 deKTa peryiIsaTopbl pocTa peKOMEHIYeTCsl TPUMEHSTh
MOCPEJICTBOM TOATaHOM 00padoTku cemsH (Xoxoea H.T., [8]).

[To nannbm Pan O.I1., CenuxoBoii O.A. u Tuxonuyka I1.B. (2009), npu Bo3ienbIBaHUN COU B
JYTOBBIX pailoOHax IMOJMB B MEPHOJ JOXKIEH HEe MPOBOAUTCA. B OTHENbHBIX pernoHax B YCIOBHSX
3acyXH HaOJII0J1aeTCsl CHUKEHUE YPOXKAMHOCTU U 3HaYUTeNbHbIe oTepu. Pa3mep yuiepba ot 3acyxu
3aBUCUT OT €€ MPOJOJDKUTEIBHOCTH, (pa3bl pa3BUTHS PAaCTEHHM, HMHTEHCUBHOCTH MCIIAPEHUs BIIATU U
cocTosiHUS TouBbl. HegocTaTok BOIbI (CyXOCTh MOUBBI) NMPOSIBIISIETCS B 3aKPHITHUH YCTHHI] HA JTUCTHSIX,
CHI)KCHMHU TpaHcmupanuu u GotocuHTesa [5].

B ompitax, npoBenéunsix X.H. ArtabaeBoit, @.b. Hamo3zoBeiM, A.A. Kyp6anoseim u C.I1I.

XaiipymtaeBbiM B 2018—2020 rr., yCTaHOBJIEHO, YTO BHECEHHE MMKPOIEMEHTOB Ha IOCEBBI COU
OKa3bIBAET MOJIOKUTEIBHOE BIUSHUE HA BHICOTY PAaCTEHUM, pa3BUTHE JIUCTHEB U KOPHEBOW CHCTEMBI,
(dopmMHpoBaHUEe KIyOEHBKOB, KadeCTBO 3€pHA M YpOXalHOCTb, oOecreunBasi MOJTy4YE€HHUE BBICOKHX
ypoxaes [10].
Cornacno ganneiM P. Jlxypaesoit, K. TommnynaroBa, A. imunoBa, X. bo3opoga, JI. 3aliHUTIMHOBO,
C. XaramoBa u C.II. XaiipynnaeBa, B ombiTax, npoBeA€HHbIX B 2015-2017 rr., mpu BHECEHUU
MHUHEpaJIbHBIX y100peHNH U IITaMMOB a30ThUKCUpYIOIKX 6akTepuii poaa Rhizobium Ha nocess! cou
HaOJIOZAJIOCh YBEIMYCHHE ypoXaWHOCTH Ha 12,6—12,8 1/ra 1o CpaBHEHHMIO C KOHTPOJHHBIM
BapuaHTom [11, 12].

Mecto npoBeeHHs] MCC/Ie0BaHMS, YCJIOBUSL M MeToabl. VccienoBaHus mpoBOIWINCH Ha
IOJISIX OMBITHOTO X031cTBa TalIKeHTCKOr0 rocyAapCTBEHHOTO arpapHOro yHuBepcurera. OnbITHBIE
BapHaHThI KAXKJI0T0 COpTa pa3MeIIauch B 4 psijia, KOJTUYECTBO BapuaHTOB cocTasiisiio 10, Bcero Obu1o
noarorosieHo 40 nensHok. Pasmep kaxaon nensaHku 10 M B yvHy U 2,8 M B IupuHy. BapuaHTsl
pa3MeImaauch METOJIOM paHaomMu3anuu. KaXaelii BapuaHT BKIOYan 4 psijga, TpH ATOM oOmmas
IUIOLIA/lb OJTHOM JeNssHKH cocTaisiia 28,0 M. 13 HUX ABa cpelHUX psifia yUUTHIBAJINCH KAK ONBITHBIE,
a JIBa KpallHUX psa BBINOJHSIN (PYHKIMIO 3alUTHBIX. 711 yyeta OHMOMETpUUYECKUX IOKa3aTesen
orbupanock 1o 20 pacTeHHi ¢ KaX0ro ONMBITHOrO psina.  MccnenoBaHus BBIMONHSAINCH B MOJEBBIX
U 7a00paToOpHBIX YCIOBUAX. B paboTe MCHOIB30BaIMCh METOAMYECKHE MOIXOJbl, W3JI0KEHHbIE B
CIeYIOIIMX UCTOYHUKAX: «MeTobl mpoBeneHus moiessix onbiTo» (T. Y3IIUTU, 2007), «Metoanka
nosneporo onbitay (b, Jlocmexos, 1985), «MeToauka TOCyIapCTBEHHOTO COPTOUCIIBITAHUS
CeNIbCKOXO03SHUCTBEHHBIX KyIbTYp» (1985, 1989) n «Metoapl arpoXUMHUECKUX U arpou3nIecKux
uccienoBannii mouB Cpennerr Azum» (1988).

Copt cou Haguc. Copr Haduc co3gan MeTogoM HMHIWBHIYATHLHOTO OTOOpa B Y30EKCKOM
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HAy4YHO-HCCIIEI0BATEIbCKOM MHCTUTYTE pucoBoicTBa. ABTopel copta: P.V. CailitkanoBa, H.U.
Coaukosa, @.10. 6parumos, M.A. Carrapos, Y. Mup3aea. [IpogomKuTeIbHOCTh BETETAIlMOHHOTO
nepuoja cocraisger 115-125 nueii. Boicora pacrenuii 145—150 cm. Pacnonoxxenne HuxHIX 6000B
14-16 cMm oT OCHOBaHHS, KOJWYECTBO BeTBeH 2—4, koamdyecTBO 0000B Ha pacteHuu 120-130,
KOJIMYECTBO 3epeH B oHOM 000e 2—4. KayecTBO ceMsiH M TeXHOJIOTHYecKue moka3arenu: macca 1000
cemsiH 165—-175 r; conepxkanue 6enka 40—41%; conepxanue macna 25-27%. Copt xapakTepusyercs
YCTOMUYMBOCTBIO K TOJIETAaHHUIO, OCBHIIAHUIO M OOJIE3HSAM, IPUTOJCH JUIsl YOOPKH C MCIIOJIb30BaHUEM
MEXaHU3aIUH. Y POXKAHHOCTh: IIPHU OJIArONPHUATHBIX YCIOBUSIX BO3MOXKHO moxydeHnue 30—32 11/ra 3epHa
1 250-300 n/ra 3enéHoi MacCHlI.

Coprt cou Buanana. Copt Buitana coznan Ha Beepoccuiickom HUU MacnuyuHbIX KyJIbTyp. 9TOT
COPT TOJNTy4YeH MyTeM CKpEeIIMBaHMs KOJUIEKIIMOHHOTO 00Opa3na JI-309, rubpunnoro nokonenus 0240,
u coproB @2 u ®P3 ¢ uUCNOIBL30BAaHMEM WHAWBUIYAJIBHOM M MacCOBOW ceJeKiuu. PacteHus
XapaKTepU3YIOTCSI CEpOBAaTON OIYIIEHHOCTHIO, LIBETKU (DHOJETOBBIE, OOOBI KOpUYHEBBHIC, CEMEHa
JKeNThle, TycKible, 0e3 msaTeH. CopT cpelHecHenbli, YCTOMUNB K HEOIarompUsTHBIM YCIOBHSIM U
3acyxe, mpy 00eCIeYeHUH BIaroil yposkaiHOCTh YBEITMUHBACTCS. BeretalinoOHHbBIN TepHo]] COCTABIISET
116-120 nue#i. Breicota pactrenuii 111-115 cwm, pacnosnoxxeHue HwkHHX 0000B 16—17 cm oT
OCHOBaHHUSA. YPOKaHOCTH CeMsIH 0e3 ToJmBa cocTaBisieT 32—34 1y/ra, Ipu MOJHBE MOXKET JOCTHTaTh
1o 42 1/ra. Coneprxanue 6enka B 3epre 40,1-40,3%, macna 22,4-22,6%.

Pe3yabTaThl uceieaoBanmii. B onbitax Ha copre con Haduc ycranoBieHO, 4TO mpuMeHEeHHE
CTHUMYJIATOPOB M KPEMHHUCTBIX KOMIUIEKCHBIX YJOOpPEHHMI OKa3bIBajO TOJIOKHUTEIBHOE BIHMSHUE Ha
Maccy KIIyOeHbKOBBIX OakTepuil B (ha3y OyToHH3aIuu 1 konedanack B mpenenax ot 0,07 go 0,208 r B
3aBHCHMOCTH OT BapHaHTa ombITa. B (asze mBereHus macca KiyOEHHKOB B KOHTPOJIEHOM BapHaHTE
(Boma) coctasisna 0,15 1, Ha (hoHe BHeceHUs MuHepanbHbIX ynoopenuit (N6OP120K80) 0,233 r, a na
(dhoHe MUHEpaNBHBIX YA00peHU# coBMeCTHO ¢ oiauBoM 0,262 r. [Ipu BHECeHUN Ha OHE MUHEPATBHBIX
yA0OpeHUuN CTUMYJISTOPOB poOCTa Macca KIyOSHbKOB YBEIWYHBAIACH CIEAYIOUIUM 00pa3oM:
Y36uorymun (1,8 m/ra) 0,293 1; Peromnant (150 mi/ra) 0,322 r; Maneramun (3,5 n/ra) 0,370 r;
komruiekca Cuna kpemuus (450 mi/ra) 0,393 r. HauGonpmmii 3¢ ekt oTMeueH npu npuMeHEHHH
Masnbramuaa u komruiekca Cuiia kpemHusi. [Ipu coBMeCcTHOM NMpUMEHEHnH Ha (POHE MUHEpPATBbHBIX
ynooOpenuit komriekca Cuina kpemus B 103upoBke (450 mi/ra) ¢ pa3mMyHBIMU CTUMYJISITOPAMHU Macca
KIIyOCHBKOB cocTaBsuia: Y3ouorymus (1,8 n/ra) 0,410 r; Peromnant(150 mi/ra) 0,429 r; MansTamMun
(3,5 n/ra) 0,454 r. JIyuymmii pe3ynbTaT JOCTUTHYT MPU COBMECTHOM NPHUMEHEHUH KoMiulekca Cuia
kpeMHusi ¢ MansTamuHoM. B a3y 600000pa3oBanus macca KiIyO€HBKOB COCTAaBHIIA: TIPU OTCYTCTBUU
ynoopenuit 1,539 r; npu BHECEHUU MUHEpaJIbHBIX yao0penuit 1,621 r; npu BHECEHUH MUHEPAIbHBIX
yaoOpeHuit coBmecTHo ¢ osimBoM 1,727 1. Ha gone u crumymnsatopoB pocra (Y3ouorymun 1,8 ni/ra;
Peromiant 150 mu/ra; Maneramus 3,5 n/ra) Macca KiIyO€HBKOB YBEIMUMBAJIACH 110 CPABHEHUIO C
BapuanTamu 60e3 ymooOpenmii Ha 0,475— 0,575 - 0,723 r/ra, O CpaBHEHHIO C BapuUaHTAMU C
MUHepalbHbIMU yJno0penussmu  Ha 0,393— 0,493- 0,641 r/ra, mo cpaBHEHHIO C MHHEPATIbHBIMU
yI00peHusiMUu coBMeCTHO ¢ rmosimBoM Ha 0,287— 0,387 -0,535 r/ra

[IpuMeHeHHe KPEMHUCTOTO KOMIUIEKCHOro ynoopenus (450 mi/ra) Ha ¢oHE MHHEPATIbHBIX
yA0OpeHu# YBEIUUNBAIIO MacCy KiIyOeHbKOB /10 2,402 T, 4TO PEBBINIAIO0 MOKa3aTeIn BApUAHTOB: 0e3
ynoopenuit Ha 0,863 r/ra, ¢ mMuHepaibHbIMU ynoOpenusimu Ha 0,781 r/ra, ¢ MuHEpaIbHBIMH
yA00peHus MU COBMeCTHO ¢ moiuBoM Ha 0,675 r/ra. [Ipy coBMECTHOM NPUMEHEHUU KPEMHHCTOTO
KOMILIEKCHOTO y1o0penus (450 mi/ra) co ctumyiistopamu pocta Y30uorymus (1,8 ni/ra), Peromiant
(150 mn/ra) m Mansramun (3,5 n/ra) HanbGombmmii >PpQexT HaOMoAANCs TPH HCTOIB30BAHUHI
Masnsramuna. B 3ToM BapraHnTe Macca KiyOeHbKOB MpEBBIIIaja MoKa3aTelu KOHTPOJIBHOTO BapHaHTa
6e3 ynoopenuii Ha 1,276 r/ra, BapuaHTa ¢ MUHEpaJIbHBIMU y100peHusiMu Ha 1,194 r/ra, a BapuaHTa C
MHUHEpaJIbHBIMU YJOOPEHUSMH COBMECTHO ¢ 1osinBoM Ha 1,085 r/ra.

IIpu nepecuére Macchl KIIyOEHBKOB Ha T€KTap YCTaHOBJIEHO, UTO B BapuaHTe 0e3 ynoopeHuit
Mmacca coctaBuia 5,0 1/ra, Ipu BHECEHMHM MHMHEPAJIbHBIX yJI0O0peHuil 5,4 1/ra, a mpu COBMECTHOM
BHECEHHH MUHEPATBHBIX yI0OPEHHI COBMECTHO C MOMBOM 5,8 11/ra. Ha pone u ctumynsaiTopoB pocrta
(Y36uorymun 1,8 mn/ra; Perommant 150 wmu/ra; Manbramun 3,5 n/ra) macca KiyOeHBKOB
yBEIUYHMBAIACh CISAYIONIUM 00pa3oM: IO CPaBHEHUIO ¢ BapuaHToM Oe3 ynoOpenuit Ha 1,8; 2,3; 2,9
1/ra, wum 36,0-46,0-58,0 %; mo cpaBHEHHUIO C BAPHAHTOM C MHHEPAIbHBIMU y100peHusmu Ha 1,4; 1,9;
2,5 w/ra, umn 25,9-35,2-46,3 %; 1mo CpaBHEHHIO C BapHaHTOM C MUHEpPaIbHBIMU YIOOpPEHHUSIMHU
coBMecTHO ¢ momBoM Ha 1,0; 1,5; 2,1 n/ra, wnu 17,2-25,9-36,2 %.
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[TpuMeHeHne KPEMHUCTOTO KOMITIEKCHOTO yaoopenus (450 mu/ra) Ha poHE MUHEPATbHBIX
yaoOpeHuit obecreurnBaio Maccy KIIyOeHBKOB 8,5 11/Ta, 4TO MPEBHIIIAIO TOKA3aTeId BAPUAHTOB: 0€3
ynoOpenuit Ha 3,5 1/ra, ¢ MUHEpaJIbHBIMU yA0OpeHUsMHU Ha 3,1 11/ra, ¢ MUHEpaTbHBIMU
yIOOpPEHHUSIMHA COBMECTHO C TTOJTMBOM Ha 2,7 1/ra. [Ipr coBMECTHOM PUMEHEHHN KPEMHHUCTOTO
KOMILIEKCHOTO yao0penus (450 mi/ra) co ctumyssitopamu pocra Y3ouorymus (1,8 ii/ra), Peronnant
(150 mu/ra) m Maneramus (3,5 n/ra) HanOobImiA YHPEKT HAOTIOJAICS TIPU UCTIOIH30BAHUH
Manbsramuna. B 3ToM BapraHnTe Macca KiyOeHbKOB MPEBBIIIaja MOKa3aTeIu: KOHTPOIBHOTO
BapuaHTa 0e3 yj00peHuit Ha 5,2 11/ra, BapuaHTa ¢ MUHEpaIbHBIMH YI100peHussMH Ha 4,8 11/Ta,
BapHUaHTa ¢ MUHEPAJIbHBIMHU YIOOPEHUSIMH COBMECTHO C MOJIMBOM Ha 4,9 1y/ra.

Tabauna-1

BiMsiHue CTUMYJISITOPOB U KPEMHUCTBIX KOMILIEKCHBIX Y100peHnii Ha Maccy KJIYOeHbKOB
copToB com (2023-2025 rr.)

®da3pl pa3BUTHS
HopMmbl ipuMEHEHUS CTUMYJISITOPOB U
KPEMHHUCTBIX KOMIUICKCHBIX yI00peHUI Gyrommsarmua | mere | G6oGoobpasosa wra
, T HHE, T HHUE, T
Haduc
Kontpons (6e3 yaobpenmii) 0,070 0,150 1,539 5,0
®on - (N-60, P-120, K-80 kr/ra) 0,107 0,233 1,621 5,4
®on - (N-60, P-120, K-80 kr/ra)+Boma 0,120 0,262 1,727 5,8
®on +Y36uorymuH (1,8 ji/ra) 0,135 0,293 2,014 6,8
®on +Peromnant (150 mu/ra) 0,148 0,322 2,114 7,3
®oH +MansTamus (3,5 11/Ta) 0,170 0,370 2,262 79
®on +Cuia kpemuus (450 mi/ra) 0,180 0,393 2,402 8,5
®on +Cwuna kpemuus + Y3ouorymus (450 0,188 0,410 2,534 9,0
mi/ra+1,8 n/ra)
®on +Cuna xpemuus + Perommant (450 0,197 0,429 2,663 9,5
wr/ra+150 mur/ra)
®on +Cuna kpemuus + Manbramun (450 0,208 0,454 2,815 10,2
m/ra+3,5 1/ra)
Buiaana

Kontpoms (6e3 yaoopeHwii) 0,098 0,210 1,385 4,2
®omn - (N-60, P-120, K-80 kr/ra) 0,150 0,256 1,459 45
®on - (N-60, P-120, K-80 kr/ra) +Boaa 0,168 0,288 1,554 49
®oH +Y36uorymus (1,8 51/ra) 0,188 0,323 1,813 5,7
®on +Peromnant (150 mu/ra) 0,207 0,355 1,903 6,1
®oH +MansTamuH (3,5 11/Ta) 0,238 0,407 2,036 6,6
®oH +Cuna kpemuus (450 mu/ra) 0,253 0,433 2,162 7,1
®on +Cuta kpemuus + Y3ouorymun (450 0,263 0,451 2,281 7,6
mia/ra+1,8 n/ra)
®on +Cuna kpemuaust + Perormmant (450 0,275 0,471 2,396 8,0
w/ra+150 mur/ra)
®on +Cuna kpemuaus + Manbramun (450 0,291 0,499 2,533 8,5
wi/ra+3,5 1/ra)

B ompiTax Ha copTe cou Bunana ycTaHOBIEHO, UYTO IPUMEHEHHE CTUMYJISITOPOB U KPEMHUCTBIX
KOMIUIEKCHBIX YAOOPEHUH OKa3bIBATIO MOJIOKHUTEIHLHOE BIUSHIE HA MacCy KITyOCHbKOBBIX OaKTepHil B
¢dazy Oytonuzanuu u kosiebdanace B penenax ot 0,098 no 0,291 r B 3aBUCHMOCTH OT BapruaHTa OMBITA.
B ¢daze uBerenust Mmacca K1yOE€HBKOB B KOHTPOJILHOM BapuaHTe (Boga) coctapisiia 0,21 r, Ha done
BHeceHHUs] MuHepanbHbIX yaoOpenuit (N60P120KS80) 0,256 1, a Ha (hoHe MUHEpaIbHBIX YI0OpEHHIA
coBmecTtHO ¢ monuBoM 0,288 r. Ilpu BHeceHUH Ha (OHE MHHEPAIBHBIX YIOOPEHHI CTUMYISTOPOB
pocTa Macca KIIyOE€HBKOB YBEIIMUMBAJIACh CleAyrommuM obpaszom: Yiouorymun (1,8 n/ra) 0,323 1
PeromnanT (150 mi/ra) 0,355 r; Manstamud (3,5 n/ra) 0,407 r; komruiekca Cuna kpemuus (450 mi/ra)
0,433 r. HanbGonpmmii 3pdext oTMedeH npu npuMeHeHurn ManbramuHa ¥ komiuiekca Cruiia KpeMHUS.
[Ipy cOBMECTHOM NpPHMEHEHHWH Ha (OHE MHUHEPANTbHBIX YyHOOpeHui Komruiekca Cuiia Kpemus B
no3upoBke (450 mi/ra) ¢ pa3TUYHBIMUA CTUMYJISITOPAMH Macca KIIyO€HBKOB COCTaBIIsIa: Y 30HOTyMHH
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(1,8 n/ra) 0,451 r; Peromnant(150 mu/ra) 0,471 r; Manstamus(3,5 n/ra) 0,499 r. Jly4muii pe3yabTar
JOCTUTHYT TP COBMECTHOM MpHUMEeHeHHH Komiuiekca Cuna kpemHus ¢ MansramuHoM. B da3zy
606000pa3oBaHus Macca KIIyOeHbKOB COCTaBHJIA: IPH OTCYTCTBUM yaoOpenwii 1,385 r; mpu BHECeHUH
MUHEpaIbHBIX y1oOpenuii 1,459 1; npu BHECEHWH MUHEPAIBHBIX YIOOPEHU COBMECTHO C TOJIMBOM
1,554 r. Ha ¢one u ctumynstopoB pocta (Y3ouorymus 1,8 n/ra; Peromnant 150 mn/ra; MansTamuH
3,5 n/ra) Macca KiyOE€HBKOB yBEJIMYMBAJIACH 10 CPABHEHMIO C BapuaHTaMu 0e3 ynoopenuii Ha 0,428—
0,518 - 0,651 r/ra, mo cpaBHEHHIO C BapuaHTaMH C MUHEPaJIbHBIMHU ynoOpenusimu Ha 0,354— 0,444-
0,577 r/ra, o cCpaBHEHUIO C MUHEPAIBHBIMH yI0OPEHUSIMH COBMECTHO ¢ mojuBoM Ha 0,259— 0,349 -
0,482 r/ra

[IpuMeHeHne KpeMHHCTOTO0 KOMILIEKCHOTO yaoOpeHus (450 mi/ra) Ha (oHE MUHEpaTbHBIX
yI0OpeHnid yBEeIMYMBAIIO Maccy KiTyOeHbKOB 710 2,162 T, 4TO MpeBBIIIaNo NOKa3aTeIn BapuaHToB: 0e3
ynoopenuii Ha 0,777 r/ra, ¢ MuHepadbHbIMH yaoOpeHusMu Ha 0,703 r/ra, ¢ MUHEpaIbHBIMU
ynoOpenusmMu coBmectHo ¢ monuBoM Ha 0,608 r/ra. Ilpu coBMECTHOM NMPUMEHEHHH KPEMHHCTOTO
KOMILIEKCHOTO y100penus (450 mia/ra) co ctuMmynsaTopamu pocta Y3ouorymus (1,8 n/ra), Peromnant
(150 mu/ra) u Mansramun (3,5 n/ra) Hambombmuii >PQPexT HAOMIOAANCS MPU HCIOITH30BAHUH
Manbsramuna. B 3ToM BapuaHnTe Macca KiIIyOSHbKOB MpEBbIIIaia MOKa3aTeIl KOHTPOJIbHOTO BapuaHTa
6e3 ynoOpenwmii Ha 1,148 r/ra, BapuanTa ¢ MUHepaJIbHBIMU yioOpenusimu Ha 1,074 r/ra, a BapuaHTa ¢
MHUHEpaJIbHBIMU YJOOPEHUSIMH COBMECTHO ¢ mosimBoM Ha 0,979 r/ra.

[Tpu nepecuére Macchl KIIyOEHBKOB Ha T€KTap YCTaHOBIIEHO, UTO B BapuaHTe 0e3 ynoopeHuit
Mmacca coctaBmia 4,2 1/ra, Ipu BHECEHHMH MHHEPAIbHBIX ynoOpeHuit 4,5 m/ra, a mpu COBMECTHOM
BHECEHUHU MUHEPAJIbHBIX YI00pEeHH COBMECTHO ¢ TonuBoM 4,9 11/ra. Ha ¢oHe u cTuMynsaTopoB pocta
(Y36morymun 1,8 n/ra; Perommant 150 wmu/ra; Maneramun 3,5 n/ra) Macca KIyOCHBKOB
yBEJIMYUBAIACh CIEIYIONIMM 00pa3oM: 1O CpaBHEHUIO C BapuaHTOM 0e3 yaoOpenuit Ha 1,5; 1,9; 2,4
1/ra, wim 35,7-45,2-57,1 %; o cpaBHEHHUIO C BAPHAHTOM C MHHEPAIBHBIMU y100peHusmu Ha 1,2; 1,6;
2,1 w/ra, umun 28,6-35,6-46,7 %; 1m0 CpaBHEHHIO C BapHAHTOM C MUHEpPAIbHBIMU YIOOpPEHHUSIMHU
coBmectHo ¢ monuBoM Ha 0,8; 1,2; 1,7 wra, wiu 16,3-24,5-34,7 %. IlpuMeHeHne KPEMHHCTOTO
KOMIUIEKCHOTO yaoOpenus (450 mu/ra) Ha (oHe MHUHEpaldbHBIX yI0OpeHHi oOecrednBano maccy
KiyOeHpkoB 7,1 1/ra, 4TO TPEBBINIANIO TOKa3aTeld BapUaHTOB: Oe3 ymoOpenmii Ha 2,9 1m/ra,
MUHEPATBHBIMU yI00pEeHUsIMU Ha 2,6 11/Ta, C MUHEPAIbHBIMU YAOOPEHUSIMU COBMECTHO C TIOJIMBOM Ha
2,2 w/ra. Ilpy COBMECTHOM NMPUMEHEHHHU KPEMHHCTOTO KOMIUIEKCHOTO ymoOpenus (450 mi/ra) co
cTUMynsiTopamu pocta Y36uorymun (1,8 n/ra), Perommant (150 mu/ra) m Maneramun (3,5 n/ra)
HanOonbmKi 3¢ ekt Habmonaics NpU HCIONb30BaHMKM ManbramuHa. B 3ToM BapuaHTe Macca
KITyOeHBKOB IMPEBBIIIAIa MOKA3aTeIl: KOHTPOJIBHOTO BapuaHTa 0e3 yaoopenuit Ha 4,3 11/ra, BapuaHTa
C MUHEpaJIbHBIMU y100peHusiMu Ha 4,0 11/ra, BapuaHTa ¢ MUHEpaIbHBIMU y100PEHUSIMU COBMECTHO C
moJIuBOM Ha 3,611/ra. Tab Nel.

BbiBoabl. AHaNN3 pe3ybTaTOB MCCIECAOBAHUM MOKAa3all, YTO TPUMEHEHUE CTUMYJISTOPOB U
KPEMHUCTBIX KOMIUJIEKCHBIX YAOOPEHU OKa3bIBAeT MOJIOKUTEIBHOE BIUSIHUE HA MAacCy KITyOCHBKOB y
U3y4aeMbIX copToB cou. Ilpu cpaBHeHMHU cTHMYyIsiTopa MalbTaMHH ¢ KPEMHHCTHIM KOMIUIEKCHBIM
ynoopenueM Cuia KpeMHHUS U TPU COBMECTHOM MPUMEHEHHH CTUMYJIATOPOB C KPEMHUCTHIM
KOMIUIEKCHBIM yJI0OpeHHeM HauOomblnas Macca KiIyOeHbKOB JOCTHrajach npu coderanuu Cuma
KpemHus + ManbTamuH. Takum o0pa3zom, JaHHas KoMOMHaNuUs obecrednBaa 0oJiee BHICOKYIO Maccy
KITyOCHBKOB IO CPaBHEHHIO CO BCEMH JIPYTMMH BapHaHTaMH OTIBITA JJI1 00OUX COPTOB.
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“LA BAYADERE” BY MARIUS PETIPA: CLASSICAL BALLET HERITAGE AND ITS
STAGE INTERPRETATION AT THE ALISHER NAVOI STATE ACADEMIC BOLSHOI
THEATRE
Isyanov Radion Rashitovich
Uzbek State Academy of Choreography
""Choreography Pedagogy'* Teacher Trainee

Abstract The article examines Marius Petipa’s ballet La Bayadére as an outstanding
masterpiece of classical ballet and a significant component of the contemporary repertoire of the
Alisher Navoi State Academic Bolshoi Theatre. The study analyzes the artistic features of the
performance, its historical and cultural origins, choreographic style, and the importance of the
production for the development of Uzbek ballet within the context of preserving the traditions of world
classical heritage.

Keywords: classical ballet, Marius Petipa, La Bayadeére, Alisher Navoi State Academic Bolshoi
Theatre, choreographic heritage, ballet dramaturgy.

The Alisher Navoi State Academic Bolshoi Theatre holds a special place in the cultural life of
the Republic of Uzbekistan, serving as a major center for the preservation and development of both
world classical and national artistic traditions. Ballet has always occupied a leading position in the
creative activities of the theatre, shaping a high level of artistic excellence and a thoughtful repertoire
policy.

In recent years, the ballet company of the Alisher Navoi State Academic Bolshoi Theatre has
demonstrated remarkable artistic growth, reflected in the active renewal of its repertoire, which
includes both works of classical heritage and contemporary choreographic productions. This process
has been significantly supported by state cultural policies aimed at fostering spiritual maturity and the
harmonious development of younger generations.

A particularly important place in the theatre’s repertoire belongs to Marius Petipa’s La Bayadére, a
ballet universally recognized as a pinnacle of classical ballet art. Its staging on the stage of the Alisher
Navoi Theatre represents a landmark event in the artistic biography of the institution and serves as
clear evidence of the high professional level of Uzbek ballet.

The art of ballet reached its artistic peak in the nineteenth century largely due to the creative
activity of the outstanding choreographer Marius Ivanovich Petipa. It was Petipa who formed a
complete and refined system of classical ballet, establishing the fundamental principles of academic
choreography that remain relevant to this day.

Petipa’s ballets—The Sleeping Beauty, Swan Lake, The Nutcracker, Don Quixote, Raymonda,
and La Bayadere—have become immortal masterpieces of world ballet heritage. These works are
distinguished by the harmony of choreographic form, musical integrity, precise dramatic structure, and
virtuoso development of both solo and ensemble scenes.

A special role in Petipa’s legacy belongs to the genre of grand ballet, conceived as a
monumental stage form combining pantomime, classical dance, solo variations, and large-scale
ensemble compositions. Within this genre, La Bayadére achieved its full artistic maturity and
expressive power.

La Bayadére, choreographed by Marius Petipa to the music of Ludwig Minkus and premiered
in 1877, stands among the most significant works of Russian classical ballet. Its storyline is based on
ancient Indian legends and depicts the tragic love between the temple dancer Nikiya and the noble
warrior Solor.

One of the defining features of La Bayadeére is the synthesis of European Romantic aesthetics
with Orientalist imagery, reflecting artistic trends characteristic of the mid-nineteenth century. The
exotic subject matter allowed Petipa to create vivid stage images, richly expressive dance scenes, and
profound emotional depth.

The celebrated “Kingdom of the Shades” scene is widely regarded as the philosophical and
choreographic climax of the ballet. Its purity of classical form, symmetry, and restrained
expressiveness embody the highest ideals of academic ballet, presenting an ethereal realm in which
human tragedy transcends earthly existence.

The ballet heritage of Marius Petipa constitutes the foundation of the repertoire of the Alisher
Navoi State Academic Bolshoi Theatre. The production of La Bayadére, premiered on April 13, 2019,
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became a major cultural event in Uzbekistan and a vivid demonstration of the artistic maturity of the
theatre’s ballet company.

The inclusion of such a complex classical masterpiece in the repertoire requires not only
impeccable technical mastery from performers but also a deep understanding of classical style,
choreographic dramaturgy, and character interpretation. The soloists and corps de ballet of the Alisher
Navoi Theatre display a high level of professional excellence, maintaining the authenticity of classical
tradition while imparting the performance with distinctive artistic individuality.

This production of La Bayadeére strengthens the international standing of Uzbek ballet, bringing
it closer to leading world ballet stages and expanding cultural dialogue within the field of choreographic
art.

Marius Petipa’s La Bayadeére represents an essential component of world classical ballet heritage and
a significant element of the contemporary repertoire of the Alisher Navoi State Academic Bolshoi
Theatre. Its staging in Tashkent constitutes an important artistic achievement aimed at preserving the
traditions of classical ballet while fostering the development of the national ballet school.
The study of this production provides deeper insight into the evolution of ballet art in Uzbekistan in
the modern era and confirms the enduring relevance of classical heritage as a source of artistic growth
and professional refinement.
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BALLET «LA BAYADERE» DE MARIUS PETIPA : PATRIMOINE CLASSIQUE ET MISE
EN SCENE AU THEATRE BOLCHOI ALISHER NAVOI

Radion Rashitovich Isyanov

Académie nationale ouzbéke de chorégraphie

Stagiaire-enseignant en «Pédagogie de la chorégraphie»

Résumé: L’article examine le ballet de Marius Petipa La Bayadere en tant que chef-d’ceuvre
exceptionnel de I’art classique du ballet et ¢lément significatif du répertoire moderne du Théatre
académique national Bolchoi Alisher Navoi. Les caractéristiques artistiques du spectacle, ses origines
historiques et culturelles, sa stylistique chorégraphique et I’importance de cette mise en scéne pour le
développement du théatre de ballet ouzbek sont analysées dans le contexte de la préservation des
traditions classiques mondiales.

Mots-clés : ballet classique, Marius Petipa, La Bayadeére, Théatre Bolchoi Alisher Navoi,
patrimoine chorégraphique, dramaturgie du ballet.

Le Théatre académique national Bolchoi Alisher Navoi occupe une place particulieére dans la
vie culturelle de la République d’Ouzbékistan, constituant un centre majeur de préservation et de
développement des traditions de 1’art classique mondial et national. Le ballet y joue toujours un role
central, assurant un haut niveau artistique tant dans 1’exécution que dans la politique de répertoire.

Ces derniéres années, la troupe de ballet du Théatre Bolchoi Alisher Navoi a montré un essor
créatif remarquable, se traduisant par le renouvellement actif du répertoire, incluant a la fois des ceuvres
du patrimoine classique et des productions chorégraphiques contemporaines. Le soutien de I’Etat a la
culture et aux arts joue un réle important dans ce processus, visant & former des personnalités
spirituellement mires et harmonieusement développées.

Un role particulier dans le répertoire du théatre est occupé par le ballet de Marius Petipa La
Bayadere — une ceuvre mondialement reconnue comme sommet de 1’art classique du ballet. Sa mise
en scéne au Théatre Bolchoi Alisher Navoi a marqué une étape importante dans la biographie artistique
du théatre et témoigne du haut niveau professionnel du ballet ouzbek.

L’art du ballet du XIXe siécle a atteint son apogée artistique grace au travail du chorégraphe
éminent Marius Ivanovich Petipa. C’est lui qui a élaboré un systeme complet du ballet classique,
définissant les principes fondamentaux de la chorégraphie académique, toujours actuels aujourd’hui.

Les spectacles créés par Petipa— La Belle au bois dormant, Le Lac des cygnes, Casse-Noisette,
Don Quichotte, Raymonda, La Bayadere — sont devenus des chefs-d’ceuvre immortels de 1’art du
ballet mondial. Ils se distinguent par la rigueur de la forme chorégraphique, une musicalité élevée, une
structure dramatique claire et un développement virtuose des numéros solos et d’ensemble.

Un rdle particulier dans 1’ceuvre de Petipa est attribué au type de spectacle grand ballet, une
production monumentale intégrant harmonieusement pantomime, danse classique, variations solistes
et ensembles massifs. C’est dans ce genre que La Bayadere a atteint sa plénitude artistique et son
expressivité.

Le ballet La Bayadeére, créé par Marius Petipa en 1877 sur une musique de Ludwig Minkus, est
I’une des ceuvres les plus importantes du ballet classique russe. Son intrigue est basée sur des 1égendes
anciennes de I’Inde et raconte I’histoire tragique de 1’amour entre la danseuse du temple Nikiya et le
guerrier Solor.

Une particularité de La Bayadere est la synthése de 1’esthétique romantique européenne avec
des couleurs orientalistes, typiques des tendances artistiques de la seconde moiti¢ du XIXe siecle. Le
theme exotique a permis au chorégraphe de remplir le spectacle d’images vivantes, de scénes de danse
expressives et de contenus émotionnels profonds.

Le point culminant du spectacle est le célebre Acte des ombres, devenu un modéle de danse
classique académique pure. Sa rigueur chorégraphique, sa symétrie et sa distanciation philosophique
créent une image d’un autre monde, ou la tragédie des héros acquiert une résonance éternelle.

Le patrimoine chorégraphique de Marius Petipa constitue la base du programme de répertoire
du Théatre Bolchoi Alisher Navoi. La mise en scéne de La Bayadere, réalisée le 13 avril 2019, a été
un événement majeur dans la vie culturelle de 1’Ouzbékistan et une confirmation éclatante du haut
niveau professionnel de la troupe de ballet du théatre.

L’inclusion d’une ceuvre classique aussi monumentale dans le répertoire exige des interprétes
non seulement une maitrise technique impeccable, mais aussi une compréhension profonde du style de
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la danse classique, de sa dramaturgie et de son systéme d’images. Les solistes et le corps de ballet du
Théatre Bolchoi Alisher Navoi démontrent une maitrise exécutive mire, préservant 1’authenticité de la
tradition classique tout en donnant au spectacle une couleur artistique individuelle.

La mise en scéne de La Bayadere contribue a renforcer I’autorité internationale du ballet
ouzbek, rapprochant le théatre des grandes scénes mondiales et élargissant le dialogue culturel dans le
domaine de I’art chorégraphique.

Le ballet La Bayadere de Marius Petipa fait partie intégrante du patrimoine classique mondial
et constitue un ¢lément important du répertoire moderne du Théatre Bolchoi Alisher Navoi. Sa
représentation a Tachkent est un acte artistique significatif visant a préserver les traditions du ballet
classique et a développer 1’école nationale de ballet.

L’étude de ce spectacle permet de mieux comprendre les processus de développement de I’art
du ballet en Ouzbékistan a I’époque contemporaine et confirme la pertinence de se tourner vers le
patrimoine classique comme source de croissance artistique et de perfectionnement professionnel.
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NCTOPUSA PYCCKUX HAPOJIHBIX TAHIHEB: ®OPMUPOBAHUE, ITPOLECC
PA3BUTHSA U CTAHOBJIEHUE ®OJIbKJIOPHBIX TPAIUIIUIA

Cyaronosa Ho3znma KamuikanoBHa
I'ocynapcrBennasi akagemusi xopeorpaguu Y30eKucrana
NpenogaBaTeb-CTaxep

AHHoTaumMsA: B jaHHOW craThe HAy4YHO AaHATU3UPYETCS MPOLECC HCTOPUUECKOTO
dopMupOBaHUS PYCCKMX HApOIHBIX TAHIEB, MX IPEBHHE OOPSIOBBIC KOPHH, STalbl COLHAIBHO-
KyJIbTYpHOTO Da3BUTHs, a TaKkKe IMPOLECC CTAHOBJICHHS Ha YpPOBHE MNPOo(hecCHOHAIBHOTO
CIIGHMYECKOTO HCKycCTBAa. B mcciemoBaHMM — MCIIONB30BAaHBI  MCTOPUKO-3THOTPA(UUECKH,
KYJIbTYPOJIOTHUECKUIT M XOPEOJOTHYECKUH MOAXOAbl. DBOJIONHUS PYCCKHX HApOJHBIX TaHIICB
paccMaTpuBaeTCs B HEPA3pbIBHOM CBA3M C (DOJIBKIOPHBIM MBIIUIEHHEM, COIMAIBHOW Cpemoil u
ACTETUYECKUMHU MPEICTABICHUSIMH.

KnioueBble cjioBa: pycckye HapoJHbIE TAaHIBI, (OIBKIOP, 0OPs, HCTOPUIECKOE PA3BHUTHE,
CIICHUYECKHH TaHell, 3THOrpadusi.

Pycckue HapoJHble TaHLbI SBISIOTCS HEOTHEMJIEMOM YacTbl0 MHOI'OBEKOBOI'O KYJIBTYPHOI'O
Haclienss BOCTOYHOCJABSIHCKMX HapoJoB. TaHel BBICTYNAET BaXKHBIM KYJIbTYPHBIM (DEHOMEHOM,
OTpakaroIlIUM MUCTOPUYECKYIO NTaMATh, MUPOBO33PEHUE U 3CTETUUECKOE MBIIIJIEHHE Hapoaa. B cBs3u
C 3TUM H3yYEHHUE HUCTOPUM PYCCKUX HAPOJHBIX TAHIIEB UMeET OOJIbLIOE 3HAU€HHE HE TOJBKO JUIs
XOpeorpaguuecKoro UCKyCcCTBa, HO U ISl (POIBKIOPUCTHKH, KYIBTYPOJIOTHH U COLTUAIBHBIX HAYK.

Llenpto TaHHOHM CTaThU SIBISAETCS UCTOPUYECKUN aHAIU3 3TanoB (OPMUPOBAHUS U PA3BUTUSA
PYCCKHX HapOJIHBIX TAHIIEB, HAYYHOE 0O0CHOBAHHE MX OOPSIOBBIX UCTOKOB U MPOIECCa MPEBPAIICHUS
B CLIEHMYECKOE UCKYCCTBO.

HcToku pycckMX HApOJIHBIX TAHILIEB BOCXOAAT K SI3bIYECKOMY MHPOBO33PEHUIO JPEBHUX
CJIaBSHCKUX IJIeMEH. PaHHUE TaHIbl HOCUJIM CUHKPETUYECKUH Xapakrep, oObenuHss B cebe oops,
MECHIO U JIpaMaTHuYecKoe JBMKEHHE. DTH TaHIIbl ObLIM CBS3aHbl C MOKJIOHEHHEM CHJIaM IMPHUPOJIBI,
UAESIMU TI0IOPOANS, YPOKaHHOCTH U KOCMOTOHUYECKUMU IIPEICTABICHUSMH.

XO0poBOIbI (KPYTOBBIE TAHIIBI) SBISIIOTCS OJHON M3 BaXKHEUINX (OPM JIpEeBHEN TaHIIEBAIbLHON
KyJIbTyphl. Kpyrosas (hoopma MHTEpIpeTHpoBaiachk Kak CHMBOJI COJIHIIA U BbIpaXkajla HENPEPhIBHOCTD
*U3HU. [I0BTOPSIEMOCTh M pPUTMUYHOCTD JIBUYKEHUH MpUAaBalid TaHIy OOPsIIOBbI CMBICIL.

ITocne npuHATHA XpUcTUAHCTBA Ha Pycu HapoIHbIE TaHIbl pa3BUBAINCH B HOBOW KYJIbTYPHOMN
cpene. HecMOTpst Ha KpUTHUKY CO CTOPOHBI LIEPKBH HEKOTOPHIX 0OPSAIOBBIX TAHIIEB, UX (OJBKIOPHBIE
(GopMBI COXpAaHWJINCh B HapoOAHOM CO3HaHUM. [locTenmeHHO TaHIBl YTPATUIM PEIUTHO3HOE
coJiep;kaHue U npuoOpenn ObITOBON U Mpa3IHUYHBIN XapaKTep.

B XV—XVII Bekax TaHIbl Ha HAPOIHBIX MPaA3HUKAX, SpPMapKax U MAaCCOBBIX T'YJISIHUSAX CTaIN
CPEICTBOM COLMAIbHOrO oOOuieHus. B 3TOT mnepuon MIMPOKOE pacHpoCTpaHEHUE MOTyUYUIH
UMIIPOBHU3AIIMOHHbBIE IJISICKM. B My’)KCKHMX TaHIaxX mpeoOsajanu cuja U JOBKOCTb, B KEHCKUX —
MSITKOCTh U BHYTPEHHSISI KpacoTa.

XIX Bek cTam BaXHBIM IEPEIOMHBIM 3TAallOM B HCTOPHUHM PYCCKUX HAPOAHBIX TaHIIEB.
OtHorpads! U (OIBKIOPUCTHI HAUaIH CUCTEMAaTUYECKHU 3allMChIBaTh U ONMUCHIBATH HAPOJIHBIE TAHIIbI,
YTO CO3/1aJI0 OCHOBY JJISl UX COXPAHEHMsI U HAYYHOT'O U3yUEHUS.

VIMeHHO B 3TOT MEpHOJl PyCCKHUE HApOJHBIE TAaHIIBI CTalM BOCHPUHUMATHCS KakK BaKHbBIN
CHUMBOJI HAITMOHAJIbHOW KYJIBTYPbI M OLIEHUBATHCS KaK BUJl UICKYCCTBA, BBIPAXKAIOIINI HAPOJHBINA TyX.

B XX Beke pycckue HapoaHbIE TaHIIBI Iepenum B chepy mpodecCHOHATBHOTO CIICHUYECKOTO
UcKyccTBa. AHcaMOin moja pykoBojcTBoM M. MouceeBa co3anu >kaHp CIIEHHYECKOTO HApOJIHOTO
TaHIa, XYyJ0XXECTBEHHO TnepepabarbiBas (GoNbKIOpHBIH MaTtepuan. [lpm 3ToM coxpaHsiach
(OIBKIOPHAs OCHOBA, HO YCHMJIMBAJIMCH KOMIIO3UIIUS, JPaMaTyprusi U TEXHUYECKOE COBEPIIIEHCTBO.

CueHnyeckuil HapOJHBIM TaHEl CIOCOOCTBOBAN MEXIYHAPOJHOMY MPHU3HAHUIO PYCCKUX
HApOJHBIX TAHIEB U UX AKTUBHOMY YYacCTHIO B IJI00ATbHOM KYJIBTYPHOM IpoIiecce.

@DOoNbKIOPHBIE TPAAULNU HOCITYKUIM OCHOBHBIM HMCTOYHMKOM (OPMHPOBAHUS U Pa3BUTHUSA
PYCCKUX HApOJHBIX TaHIEB. TaHell Kak HeOTheMJIeMasi YaCTh HapOJHOM KU3HU ObUT TECHO CBSI3aH C
IIECHEN, YCTHBIM HapOJHBIM TBOPYECTBOM, OOpsgamMH U 0oObl4asMu. B 3TON CBSI3M HEBO3MOKHO
U3y4aTh PyCCKHE HAPOTHBIE TAaHIBI B OTPHIBE OT (POIBKIIOPA.
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Lenbto TaHHOM CTaThU SBISIETCS PACKPBITHE MEXaHU3MOB (POPMHUPOBAHUS PYCCKUX HAPOIHBIX
TaHIEB U CBSI3aHHBIX C HUMU (DONBKIOPHBIX TPaIULUH, a TakKe HaydHOoe 00OCHOBaHUE MX MECTa B
CHCTEME KYJIbTYPBHL.

Pycckue HapoaHbIe TaHIbI IEPBOHAYATIBHO BO3HUKIIN KaK CHHKpeTH4ecKast popma UCKyCCTBa,
06’be,Z[I/IHSIIOIJ_IaSI TAaHCI, [ICCHIO, MY3bIKY U JpaMaTUYCCKOC JIBUKCHHC. B APCBHCCIIaBAIHCKOM OGH_IGCTBG
TaKON CUHKpPETU3M ObLI CIIECTBUEM 1I€JIOCTHOT'O BOCIIPUSATHS MUPA, P KOTOPOM BH/JIbI UCKYCCTBA HE
pa3aeIisInCh.

XOpoBOnbl SBJISIOTCS APKUM TNPUMEPOM JaHHOro rmnpouecca. OHU UCHONHSUINCH B
COIPOBOKACHHUHU TIECHH, a IBHIKEHUS JOTIOIHSIIN €€ TEKCTOBOE COJEp/KaHue. ITO CBUIETEIbCTBYET O
TOM, YTO TaHEeIl BBINOJHSJI HE TOJBKO 3CTETUYECKYI0, HO U KOMMYHHUKATUBHYIO U OOPSIOBYIO
byHKIMN.

B dpopmupoBanun pyccKuX HapOJHBIX TAHLIEB BAKHYIO POJIb UTPAIHM CE30HHBIE U CEMEHHbIE
o0psinel. Becennue m oceHHue Mpa3IHUKU, CBafeOHBIC OOpsAbI, TPAAHUILIUHU, CBA3aHHBIE ¢ yOOpPKOI
yposKasi, COIPOBOKIAINCH TAHIIAMH KaK OCHOBHBIM CPEJICTBOM BBIPQ)KCHHUS.

Tak, B BeceHHUX OOpSAaX TaHIBI CUMBOJM3UPOBAIA NPOOYXKIACHHUE TPUPOILI U HUIEH
wiogopoaus. Kpyrosble IBHKEHUS, MPHDKKUA U YAAphl O 36MIII0 UMEIH CUMBOJIMYECKOE 3HAUCHUE U
oTpaxkajiu 00pa3HyIo cucTeMy (POIBKIOPHOTO MBIIIIEHHUSL.

B paMKax Q)OHBKJIOPHI)IX Tpannunﬁ HAapOAHBIC UI'PbI CTAJIM OJHHUM M3 BAXKHBIX UCTOYHHKOB
PYCCKHMX HapOJHBIX TaHIEB. J{BU)KEHUS, BOSHUKIIIKE B IIPOLIECCE UTPBI, CO BPEMEHEM MIPEBPATUIIUCH B
CaMOCTOSITENIbHBIC ~ TaHIIEBAJbHBIE dJeMEeHTh.. (OCOOEHHO 3TO  XapakTepHO JUIS  IUICOK
MMIIPOBU3AIIMOHHOTO THUIIA, B KOTOPHIX MPOSIBISUIMCH UHIUBUAYaTIbHOE CAMOBBIPAXKEHHUE U TBOPUECKAS
cBoboza.

Takue TaHUBI CcHOCOOCTBOBANU (POPMHUPOBAHUIO WHAMBHAYAIBHOTO CTUJISL B paMKax
KOJUIEKTUBHOU Tpaauuuu. B pe3yibrare pycckue HapOJIHBIE TAHIBI Pa3BUBAINCh HE HA OCHOBE
KECTKUX KAaHOHOB, a B YCIIOBUSX JKUBOTO TBOPUECKOIO MpolLiecca.

Baxnyto posib B (OpPMUPOBAHHWU PYCCKUX HApPOJHBIX TaHLEB CBIFPAIU PErMOHAIbHbBIE
donbkiopubie Tpaauuuu. B LlentpansHoit Poccun, ceBEepHBIX M I0KHBIX PErHOHaX HaOIIOAAI0TCA
3aMCTHBIC pa3INiyHi B IIJIACTUKE, pUTMC U XapaKTCPEC TaHIICB.

DT pa3nuuusi HAOpSIMYIO CBSI3aHBl C KIMMAaTOM, XO3SHCTBEHHOW JESITENbHOCTHIO U
COLIMAJILHBIMU YCIIOBUSIMU U JIEMOHCTPUPYIOT BIMSHUE (DOJNBKIOPHBIX TpaJWLUN Ha TaHIIEBAJIbHBIN
A3bIK. TakuM 00pa3oM, pycCKre HapOHbIE TaHI[bl, CHOPMUPOBABIINCEH B paMKax €IWHON KyJIbTYpPHOU
CUCTEMBI, 00JIaJJal0T BHYyTPEHHUM MHOI000pa3HueM.

Pycckue HapoaHble TaHIBI MEpeNaBalMCh B paMKax (DOJNBKIOPHBIX TPAAULUNA YCTHBIM U
MPAKTUYCCKUM H}’TéM. OTCYTCTBI/IC IMUCbMCHHBIX HCTOYHHKOB KOMIICHCHUPOBAJIOCH O6y‘~I€HI/IeM
HEMOCPEACTBEHHO B IPOLIECCE HUCIOMHEHMS, YTO OOECNEeUYMIIO CYIIECTBOBAHHME TaHIA KaK >KHBOTO
KYJIBTYPHOI'O SIBIICHUS.

[IpeeMCTBEHHOCTh TOKOJEHHI o0Oecreunna yCTOWYMBOCTh (DONBKIOPHBIX Tpaauluid U
COXpaHuJia pyCCKHNEC HAPOAHBIC TAHIbLI KaK BayKHBIN IIpHU3HAK HaHHOHaHLHOfI NUACHTUYHOCTHU.

@DONBKIOPHBIE TPATUIIMN OMPEIENISIIOT HE TOJIBKO (QopMallbHble, HO U COJEp>KaTEIbHbBIE
OCHOBBI PYCCKHUX HApPOJHBIX TAaHIICB. qepe?, TaHCIl HApOJ BBIPpAXKACT CBOU COLMAJIBHBIC OTHOIICHUA,
HPaBCTBEHHBIE IIEHHOCTH M JCTETHUYECKHE HJeallbl. B 3TOM cMbICie pycCKuE HapOIHBIE TaHIIBI
BBICTYNAOT BaKHBIM CPEJICTBOM KYJIbTYPHONH KOMMYHUKAIUH.

Ilenpto MaHHOW CTaThM SIBISETCS PACKPBITHE KYIbTYpPHOTO U COLHUATBHOTO COJEpPKAHUS
(b OJBKIOPHBIX TPAIUIIMNA B PyCCKUX HAPOAHBIX TAHIIAX M HAYYHOE 00OCHOBaHUE UX (PYHKITUHN B )KU3HU
o01iecTBa.

Pycckue HapoaHble TaHIbl CHOPMUPOBAIUCH KAaK XYA0XKECTBEHHAs CHCTEMa, OTpaKarolas
COLMAIbHYIO CTPYKTypy oOrmiecTBa. Uepe3 TaHell BBIPAXKAIOTCSA HJIEU KOJUIEKTUBU3MA, B3aHMMHOM
NONJEPKKU U COLHMAIBbHOM crutou€HHOCTH. (OCOOEHHO SIPKO 3TO TMPOSIBISETCS B XOpPOBOJAX,
CHUMBOJIM3UPYIOIIUX [EIOCTHOCTh OOIINHBI.

B IMpOoNHECCE TaHIla B3AMMOOTHOIICHUA YUACTHUKOB CTPOATCA HA YETKOM MOpAAKE U IIpaBUJIax,
YTO OTPaXKaeT COLUATBHYIO HEPAPXHUIO M HPABCTBEHHBIE HOPMBI. PO MOIIOAEKU U CTAPIINX, MYKIUH
Y JKCHIIUH SICHO IPOSBISIOTCS B CTPYKTYpeE TaHIla.

OOpa3pl MY>XYMHBI M JKCHIIUHBl B PYCCKHMX HApOJHBIX TaHLAX O00JalaloT yCTOWYMBOU
CEMaHTHUYECKOW CHCTeMOM, CHOPMHPOBAHHOW Ha OCHOBE (DOIBKIOPHBIX Tpaaumuii. B Mykckux
TaHIax JOMUHHUPYIOT Cujia, CMCIOCTD, JIOBKOCTh U BOJICBAA PCIIMMOCTD, OTpPaAXKAOIMIUC COUAJIBHYIO
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OTBETCTBEHHOCTb U 00pa3 3alllUTHUKA.

B KeHckuMX TaHIaX Npeo0safaroT MIATKOCTb, U3AILIECTBO U BHYTPEHHSS CICPKAHHOCTb.
[ImaBHOCTP W IJIACTUYHOCTHh JBM)KCHUH BBIPAXKAIOT KyJIbTYpHBIH HJEall JKEHCKOro obpa3a Hu
UHTEPIPETUPYIOTCS KaK F'eHepHbIE KOJIbI (DOJIBKIOPHOM TpaJnuLIH.

Pycckue HaponHbIe TaHIbI, OCHOBAHHBIE Ha (DOJIBKIOPHBIX TPATUIMAX, BBIMOIHSAIOT TaKXKe
HPaBCTBEHHO-BOCIUTATENbHYIO (PyHKIMIO. B mpoliecce TaHLa yKpemstoTesl LEHHOCTH KOJIJIEKTUBHOM
JUCLIUIUIMHBI, B3aMHOTO YB@)XEHMSI U COIJIACOBAHHOCTH. OCOOEHHO Ba)XKHO 3HAUYEHUE TaHLA B
COLIMAIIU3ALUU MOJIOIOTO ITIOKOJICHHUS.

BocnurarenbHas posib TaHIA JAEIAET €r0 BAKHBIM JIEMEHTOM HAPOAHOW II€arOrMKH, 4TO
00yCJIOBIMBAET €0 MIMPOKOE IPUMEHEHHE B 00pa30BaTeIbHOM IIPOLIECCE.

@OJbKIOpPHBIE TPaJAULUU OOYCIOBUIM CHUMBOJMYECKHIM XapakTep JBHKEHUI pPYCCKUX
HapoAHbIX TaHueB. Kaxnoe nBvykeHHME HECET ONpenenéHHBbIA KyIbTYpHbIM cMmbIca. Tak, ymapsl o
3EMJIK0 CHMBOJIM3UPYIOT IUIOAOPOIHE U )KU3HEHHYIO CHITY, @ KDYTOBbIE IBUKEHUSI — TEUECHUE BPEMECHU
Y KPYTrOBOPOT KHU3HHU.

Takasg CHMBOJMKA IIO3BOJISIET pPACCMATPUBATH TAaHEL KAK CHUCTEMY KYyJIbTYPHBIX KOJOB,
IIOCPEACTBOM CEMAHTHMYECKOIO aHaliu3a KOTOPBIX PpAacCKpbIBACTCS MHPOBO33PEHHE U CUCTEMA
LIEHHOCTEN PYCCKOIr0 Hapoa.

Pycckue nHapoaHbie TaHIbl, cHOPMUPOBAHHBIE HA OCHOBE (DOIBKIIOPHBIX TPAIUIIHA, SIBISFOTCS
BaXHBIM [TPU3HAKOM HALlMOHAIBHON MIACHTUYHOCTU. OHU COXPAaHAIOT UCTOPUYECKYIO NIaMATh HApOJa
U IIEPENAlOT KyJIBTYPHOE HACIEeAUEe OT MOKOJICHUS K ITOKOJICHUIO.

B coBpeMEHHBIX yCIIOBUSAX PYCCKUE HAPOIHBIE TAHLbI IPOJIOJIKAIOT UTPaTh 3HAUUMYIO POJIb B
OCO3HAHWM HAllMOHAIbHOM MJEHTUYHOCTH U OOecleueHuu KyJbTypHOW ycroiiumBoctd. B
(decTuBaNIbHON, ClIEGHNYECKOI 1 00pa30BaTENbHON Cpeie OHU BBICTYNAIOT KaK CPEJICTBO COXPaHEHUs
JKUBOT'O KYJIbTYPHOT'O HACJIEIUSI.

B xoze ncTopuuecKoro pa3BUTHsI PyCCKHE HapOJHBIE TAHLIBI IPOIILIN CJIOKHYIO 3BOJIOLUIO OT
00psIIOBO-TIPUKIIATHON (POPMBI K IPOeCCHOHATBHOMY CLIEHHUECKOMY HCKycCTBY. VX popmupoBanue
TECHO CBA3aHO C COLMAJIbHOW JKM3HBIO HapoJa, €ro MHUPOBO33PDEHHEM M 3CTETUYECKUMU
npenacraBieHussMU. [IpoBe€HHBIM aHanNM3 MO3BOJSET TIyOXE OCMBICIUTH KyJIbTYPHOE 3HAYEHUE
PYCCKUX HapOJIHBIX TAaHLEB.

Pycckue HapogHble TaHLBI MPENCTaBISIIOT CcO0OM  CIOXKHOE KYJbTYpHOE SIBJICHHE,
c(opMHPOBAHHOE Ha OCHOBE (PONBKIOPHBIX Tpagumid. OOpsibl, HAPOJHBIE UTPHI, IECHU U OOBIYAU
ONpeAeNIN MIACTUUYECKYI0 CUCTEMY, COJIEp)KaHWE U ICTETUYECKUI OOJMK TaHIla, YTO MO3BOJIET
paccMaTpUBaTh €ro Kak BBIPAXKEHUE UCTOPUYECKOMN MaMATU U KyJIbTYPHON UICHTUYHOCTH HApOa.

KynpTypHOe U comuanpHOE coiepxkaHHe (QOJIBKIOPHBIX TPAJULUN B PYCCKUX HapOIHBIX
TaHIIAX HOCUT TNIyOOKMH M MHOrOCJIOMHBIM Xapaktep. Taner sBiseTcs KyJIbTYPHOH CHCTEMOH,
OTpakarolllel COLMATIBHYIO CTPYKTYpPY OOIIeCTBA, HPAaBCTBEHHBIE LIEHHOCTH U 3CTETUUECKUE UCalIbl.
IIpoBen€HHBIN aHAIIN3 NTO3BOJISAET OLICHUTh PYCCKUE HAPOIHBIE TAaHIbI HE TOJBKO KaK BUJ UCKYCCTBA,
HO U KaK 3HAYMMBbII COIMAIbHO-KYJIbTYPHBIN (peHOMEH.
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ENDOKRIN BUZILISHLAR BILAN BOG'LIQ BEPUSHTLIGI BO'LGAN
AYOLLARDA HOMILADORLIKKA TAYYORLASH (PREKONSEPSION
PARVARISH)NI OPTIMALLASHTIRISH
Aliyeva Farangiz Madamin qgizi, PhD dots. Arzieva Gulnora Borievna
Samargand Davlat Tibbiyot Universiteti 2-son akusherlik va ginekologiya kafedrasi . kl.ordinator

ANNOTATSIYA

Endokrin omilli bepushtlik zamonaviy reproduktologiyaning eng dolzarb muammolaridan
biri bo‘lib, u turli gormonal buzilishlar, jumladan, tuxumdonlar polikistozi sindromi (PCOS),
qalqonsimon bez patologiyalari va giperprolaktinemiyani o‘z ichiga oladi. Ushbu maqolada bunday
bemorlarda homiladorlikka tayyorlash (prekonsepsion parvarish) bosgichini optimallashtirishning
samaradorligi tahlil gilinadi. Tadgigotning magsadi — gormonal muvozanatni tiklash va metabolik
ko‘rsatkichlarni me’yorlashtirish orqali nafagat homiladorlikka erishish, balki uni sog‘lom
yakunlash ko‘rsatkichlarini yaxshilashdan iborat.

Magolada ko‘p tarmoqli yondashuvning ahamiyati yoritilgan: tana vaznini korreksiya
qgilish, insulinrezistentlikni bartaraf etish va galqonsimon bez funksiyasini bargarorlashtirish
prekonsepsion davrning ajralmas qismi sifatida ko‘rsatilgan. Tadqiqot natijalari shuni ko‘rsatadiki,
optimallashtirilgan tayyorgarlik protokollari homiladorlikning erta muddatlarida o°z-o‘zidan
to‘xtash (bola tushishi) xavfini sezilarli darajada kamaytiradi va yordamchi reproduktiv
texnologiyalar (EKO) samaradorligini oshiradi. Xulosa qilib aytganda, tizimli va individual
yondashilgan prekonsepsion parvarish endokrin bepushtligi bor ayollar uchun reproduktiv
muvaffagiyatning kalitidir.

Kalit so’z:Prekonsepsion parvarish, endokrin bepushtlik, tuxumdonlar polikistozi sindromi
(PCOS), gormonal optimallashtirish, reproduktiv salomatlik, metabolik  buzilishlar,
insulinrezistentlik.

KIRISH

Hozirgi vaqtda bepushtlik butun dunyo bo‘ylab, shu jumladan O‘zbekistonda ham nafaqat
tibbiy, balki muhim ijtimoiy-demografik muammo bo‘lib qolmoqda. Jahon sog‘ligni saqlash
tashkiloti (JSST) ma’lumotlariga ko‘ra, reproduktiv yoshdagi juftliklarning taxminan 15-20 foizi
bepushtlikdan aziyat chekmoqda. Bepushtlikning turli shakllari orasida endokrin omilli bepushtlik
alohida o‘rin tutadi va umumiy holatlarning 30 foizidan 40 foizigacha bo‘lgan qismini tashkil etadi.
Endokrin buzilishlar nafagat ovulyatsiya jarayonining buzilishiga (anvulyatsiyaga), balki
endometriyning reseptivligi pasayishiga, homiladorlikning erta muddatlarda to‘xtashiga va turli
akusherlik asoratlariga sabab bo‘ladi.

Endokrin bepushtlikning negizida ko‘pincha tuxumdonlar polikistozi sindromi (PCOS),
giperprolaktinemiya, galqonsimon bez funksiyasining buzilishi (gipotireoz va gipertireoz) hamda
gipotalamo-gipofizar tizimdagi patologiyalar yotadi. Shuni ta’kidlash joizki, zamonaviy ayollarda
ushbu gormonal buzilishlar ko‘pincha metabolik sindrom, semizlik va insulinrezistentlik bilan
birga kechmoqda. Bunday kompleks patologiyalar homiladorlikka erishish jarayonini
giyinlashtiradi va hatto yordamchi reproduktiv texnologiyalar (EKO) qo‘llanilganda ham
muvaffagiyat ehtimolini pasaytiradi.

Prekonsepsion parvarish (homiladorlikka tayyorlash) — bu shunchaki gormonal fonni dori
vositalari bilan to‘g‘rilash emas, balki ayol organizmini bo‘lajak homiladorlikka har tomonlama
kompleks tayyorlash tizimidir. Afsuski, amaliyotda ko‘pincha "shoshilinch" davolash usullari
qo‘llanilib, organizmdagi metabolik va endokrin zaxiralar hisobga olinmaydi. Prekonsepsion
parvarishni optimallashtirish — bu har bir bemorning individual endokrin statusini tahlil gilish,
tana vaznini me’yorlashtirish, insulin sezuvchanligini oshirish va gormonal muvozanatni barqaror
darajaga keltirishni anglatadi.

Samargand Davlat Tibbiyot Universiteti 2-son akusherlik va ginekologiya kafedrasi
bazasida olib borilayotgan kuzatuvlar shuni ko‘rsatadiki, homiladorlikdan oldin tizimli ravishda
tayyorlangan ayollarda homiladorlikning asoratsiz kechishi va sog‘lom farzand dunyoga kelish
ko‘rsatkichlari sezilarli darajada yuqori. Endokrin buzilishi bor ayollarda tayyorgarlik davrini
optimallashtirish nafaqat reproduktiv natijalarni yaxshilaydi, balki onalar va bolalar o‘limi hamda
nogironligi xavfini kamaytirishda muhim strategik ahamiyatga ega.
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Tadgigotning magsadi: Endokrin  buzilishlari bo‘lgan ayollarda homiladorlikka
tayyorlashning optimallashtirilgan algoritmini ishlab chigish va uning bepushtlikni davolashdagi
samaradorligini baholashdan iborat.

Ushbu magsadga erishish uchun quyidagi vazifalar belgilandi:

1. Endokrin bepushtligi bor ayollarning klinik va laborator ko‘rsatkichlarini kompleks
o‘rganish.

2. Metabolik buzilishlarning (semizlik, insulinrezistentlik) fertillikka ta’sirini tahlil qilish.

3. Prekonsepsion davrda gormonal va metabolik korreksiyaning yangi, optimallashtirilgan
usullarini qo‘llash va ularning natijalarini o‘rganish.

4. Optimallashtirilgan tayyorgarlikdan so‘ng erishilgan homiladorliklarning kechishi va
yakunlarini qiyosiy baholash.

Xulosa qilib aytganda, endokrin bepushtlikni davolashda fagatgina kontsepsiya
(urug‘lanish)ga e’tibor qaratmay, balki uning sifatli va sog‘lom davom etishi uchun zamin
yaratuvchi optimallashtirilgan prekonsepsion yondashuv zamonaviy ginekologiyaning ustuvor
vazifasidir.
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Poetic discourse in the poetry of Azam Oktam and Minhojiddin Mirzo
Butunboeva Tumaris A’zamjonovna,
Uzbek State Academy of Choreography, Tashkent, Uzbekistan.
Abstract. The poetical discourse has a specific cadenced tune. It is through this
all-encompassing tone and symbolism that the craftsman communicates the sentiments,
internal encounters, contemplations, psycho-social perspectives on his expressive hero,
that is, the aesthetic data that the artist's "I needs to pass on to the audience (per user).
In the article, there is given T.E.Lessing, S.Saporta, B.Larin, E.Koseriu, G.O.Vinokur,
L.V.shcherba, V.M.Jirmunskiy, A.A.Potebnya, M.M.Bakhtin, the examination of M
P.Brandes, M.l.Kojina and numerous different researchers express their perspectives on
the investigation of Linguo-poetics as a different science, just as the examination of the
otherworldly and tasteful highlights of the sonnets of the People's Poets of Uzbekistan
Azam Uktam and Minhojiddin Mirzo.
Key words: workmanship, beautiful talk, Lingvo poetics, degree, Lingvo
pragmatics, word craftsmanship, mindfulness.

The heading of logical research on the verse of twentieth-century writers is
described predominantly by its association in an artistic investigation. From an abstract
perspective, issues, for example, the artist's socio-philosophical perspectives, the saint
and the mind, the issue of imaginative reasoning, and aptitude are thought of. As an
outcome of the developing need in Uzbek etymology to examine the semantic highlights
of the language of fiction, the talk like the way to deal with the artistic content started to
come to fruition, and before the century's over, the thoughtfulness regarding linguo
idyllic and linguo down to earth investigation expanded altogether.

During the period of independence, the issue of strengthening the role of
language in raising our national spirituality through the acquisition of its internal
potential has become one of the urgent tasks. At a time when the demand for learning
foreign languages among the younger generation is growing, the role of our native
language as a national spiritual treasure is invaluable. The relevance of this research is
determined by the need for scientific and critical analysis and evaluation of the
occurrence of linguistic factors in modern Uzbek poetry and their role in the provision
of art based on literary language materials, a high level of poetic evidence. After all, "...

the task of developing scientific research and innovation, the full support of creative
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ideas and developments" also implies that any theoretical research should yield practical
results [28].

At the beginning of the twentieth century, a new approach in world linguistics,
formed as a product of new interpretations and became a leading direction, system-
structural linguistics, by the end of the century, laid the foundation for a higher
hierarchical stage of linguistics. As a result, the principle of an anthropocentric approach
to language emerged, and the human factor began to play a leading role in the study of
language phenomena. "Anthropolinguistics includes areas such as linguistic semantics,
pragmalinguistics, cogno linguistics, which study the structure of language by
connecting it with the speaker and listener” [15, 105].

The emergence of several studies on the problems of textual linguistics and
semantic syntax has led to a growing interest in linguistic pragmatics and paved the way
for pragmatic research. “Formation of pragmatic views is associated with the names of
famous philosophers such as Ch.Pierce, U.James, D.Dune, Ch.Morris. Because in their
works the basic concepts of semiotics are defined, between syntax, semantics, and
pragmatics mutual differences are displayed. The main information about the formation
of linguistic pragmatics is given in the works of N.D Arutyunova, E.V Paducheva [19].

In Uzbek linguistics the scientific researches of N.Mahmudov, A.Nurmonov,
M.Khakimov, Sh. Safarov, S.Boymirzaeva, D.Lutfullaeva, S.Rahimov, and others are
noteworthy.

The need to study the cognitive-discursive features of the text, including the
literary text, the issues of communicative-pragmatic analysis has become one of the
current problems of today. As each work of art is created in the form of an artistic text
that conveys the ideas and thoughts that the artist wants to convey to the listener (reader),
the collaboration of Lingvo poetics and Lingvo pragmatics in the process of studying
how the author's intentions are expressed opens the way to new research.

Since literature is essentially related to human life, heart, and consciousness, since
the literary text is a "product” created by the creator based on perception and
reconstructed by the reader, the addressee is important as a consumer in the emergence
of the communicative act (text creation)... Because the addressee (creator) creates an
artistic text for the addressee (reader). If there is no addressee or does not understand,

the text is not needed at all. This means that the "life" of the text is with the interpreter
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[16, 78].

Goals and objectives of the research. In the poetry of Azam Uktam and
Minhojiddin Mirzo, the study of the Lingvo poetic and Lingvo pragmatic nature and
possibilities of linguistic units that ensure the individuality of poetic speech by
identifying the factors of specific occurrence of general Lingvo poetic laws.

- scientific-critical analysis and assessment of the state of the study of the problem
of the gradual development of linguo poetic and linguo pragmatic research methods in
Uzbek linguistics and methodology;

- to study the linguo poetic and linguo pragmatic potential of language units that
provide individuality in modern poetic discourse;

- to study the linguistic basis of the poetry and the talent of the poet through the
analysis of the peculiar poetic features of the poetry of Azam Uktam and Minhojiddin
Mirzo;

- to determine the factors of artistic and aesthetic realization of language units at
the phonetic and lexical level, ensuring the individuality of poetic speech;

- to determine the nature of poetic movements and the linguistic basis of syntactic
figures, providing their individuality of poetic speech.

The poetic works of Azam Uktam and Minhojiddin Mirza were taken as the main
source of research. At the same time, in some places, the works of modern poets were
addressed for comparison.

Theoretical views expressed in Uzbek linguistics, the views of world linguists
were used creatively and critically in the coverage of the article. Descriptive,
comparative-classification, contextual methods were used in the research process, as
well as methods of comparative, cognitive-semantic, analysis of the literary text, and its
components were used.

Lyric discourse has a certain rhythmical tune and is a form of speech that is
distinguished by its musicality, emotional coloring, unique shape, structure, features.
The sounds, melodies, words in the poetic text combine to form a whole expressive
unity. It is through this holistic tone and imagery that the artist expresses the feelings,
inner experiences, thoughts, psycho-social views of his lyrical protagonist, that is, the
artistic information that the poet's "I" wants to convey to the listener (reader). Thus, this

information is included in the list of pragmatic issues as a communicative act that affects
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the feelings of the listener.

Voskobeynik notes the need for a three-pronged approach to the poetic text:

1) First, what is stated? (content)

2) Second, how is it described? (methodological aspect)

3) Third, how does the reader (addressee) perceive the given content? (pragmatic
aspects)

To achieve the originality of the artistic content in poetic speech, the creator
strives to find new ways of expression. It is because of this creative and spiritual need
that different methods of expression are created and the possibilities of expression of
poetry develop. The choice of the method is decided independently by each creator
based on what he wants to say to the addressee, a new idea, an ideological and artistic
goal. The diversity, charm, unexpected originality in the creative process stems from
this.

M. Hakimov, expressing the linguistic views of L.T. Torsueva on the act of
expression, states that expression is not a sentence itself, but the introduction of the term
"expression” does not indicate the existence of word-level units in the language system,
but also general issues that do not fit into sentence syntax. emphasizes the existence of
[see: M. Hakimov. Fundamentals of Pragmatics].

When it comes to the semantic structure of expression, it is important to focus on
the views of the famous linguist Hoang Fe. It states that the content of an aggregated
verbal form of expression (implicit) constitutes the content of a complete message and
that such content of an expression is used implicitly either because of the impossibility
of an explicit verbal (explicit) statement or because the illusory purpose of the speaker
does not allow it. This style of expression of thought creates a dialogic relationship with
the hidden content in the listener's imagination [18, 20].

Xoang Fe highlights the difference between the content of the aggregate verbal
form in the semantic structure of the expression and the presuppositional content. Also,
while the listener accepts the content of the expression given by the speaker in a clear
communicative situation, the listener understands what the speaker means in the context
of the verbal form. To do this, the listener must find the semantic conclusion "V*" from
the expression "A" specific to the speaker's speech [19, 399-400].

In this process, the listener must be fully aware of the context as well as the
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communicative situation associated with the statement of expression. To understand the
information correctly, in addition to the speakers' knowledge of the language, it is
necessary to include the listener's perception of the world, including his understanding
of the social situation used, knowledge of the psyche of the speakers, and other
information. All of the above knowledge serves equally in the process of understanding
information. Therefore, only by considering the interrelationship of this knowledge can
we come closer to understanding the essence of the speech process [7, 8].

Since literature is essentially directly related to human life, heart, and
consciousness, since the literary text is a "product™ created by the creator based on
perception and reconstructed by the reader, the addressee is important as a consumer in
the emergence of the communicative act (text creation). Because the addressee (creator)
creates an artistic text for the addressee (reader). If there is no addressee or does not
understand, the text is not needed at all. This means that the "life" of the text is with the
interpreter [16, 78].

If the propositions in an expression are not connected with the subjective relation
of the speaker, this proposition is the object of semantics, the proposition reflecting the
subjective relation of the speaker is the object of linguistic pragmatics [18, 25].

Therefore, "it is not the existence of the text, but its perception by a man that
becomes the decisive factor” [6, 10].
Minhojiddin Mirzo:
Mom, | haven't visited you for a long time,
Your grave is decorated with flowers, isn't it ?!
I long for those flowers,
They are like more descendant than me...

In the description of the flowers in the cemetery by the phrase “they are like a son
to me", reading the dreamy phrase "I could not be a son as effective as these flowers"
evokes an aesthetic feeling in the reader.

A few years ago, Sheikh Muhammad Sadig Muhammad Yusuf expressed his
views on some of the poems in the collection of poems "Taraddud” by the late poet
Azam Uktam. In particular, he speaks about the poem "Prayer".

Azam Uktam:
Worship
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The mountains stay quiet,

The sky roared when he prayed.

Who can pray better than him?

Rain is a whispered prayer.

Wind Weeping, hands scratch the earth, the ground shakes,
The grass trembles and prostrates.

Dates when prayers are answered,

The sun's rays bring good news.

"In this poem, the whole being, the things in the heavens and the earth worship
Allah, glorify Allah, and describe in a wonderful way that that they are made by Allah
and one of His creatures. This philosophy, the poems recited in such a spirit, certainly
correspond to the Islamic soul. It corresponds to the Muslim creed. And, of course, it
leaves a great impression on students. He is encouraged to realize his responsibility of
servitude and to respect nature as an example of the great power of Allah, to treat it with
respect, not to bring it to its knees, but to use them in a productive, good way. This is a
necessary idea, especially in our day, and we live in a time when such a meaning must
be well mastered by every category, every person. These poems are not meant to draw
someone to themselves. Or not to show himself by saying harsh words. Perhaps, it is a
sad melody that permeates the whole body and comes out sincerely from the net of the
heart. As we read the poems of Azam Uktam, we pay special attention to Islamic prayers,
the obligatory prayers that Allah has commanded His servants, such as prayer and
fasting, and the verses that indicate how much a Muslim should be prepared and enjoyed.
This is a really good situation. Poetry is a way of encouraging people to do good, to
understand their duty of servitude. The poet expressed this very skillfully " [1, 3].
Thus, the literary taste of the addressee, his sensitivity and feelings towards the
comprehension of the word, the idea of the creator is "accepted" in the process of fully
mastering the subtleties of the meaning of the word.

Azam Uktam:

That's what my grandfather said
| saw walking on foot,

very interesting things.

Since Eighty years
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A case Is repeated -
Person always boasts about his horse,
Even having a donkey riding! ...

Even a small volume of poetry consisting of these few lines expresses the deep
philosophical meaning that passes through the prism of the poet's heart. That is,
according to Hoang Fe, quoted above, if the "A" meaning of the speaker's speech is
expressed, the listener will find the semantic conclusion "B" in the expression of this
text: "They don't have it at all, they praise and strive for the best."

"During my eighty-year life, | have witnessed many times that people have become
ungrateful. During this time, people do not give thanks for the blessings bestowed upon
them, they do not have anything, they praise the things that are better than their own,
and they strive for it."

Such figurative sentences can be observed many times in the works of Azam
Uktam.

Azam Uktam:

People became unfamiliar as life goes on,
A minute passes harder than a year.
Some people are called "master”,
Some are called as a "wife."
The reason for the " A minute passes harder than a year " is the fact that the couple's
relationship in the family has become increasingly tense and formal, there is no love, no
family love, and the relationship is cracked.
References
1. Azam Uktam. Heart cries in the first part of the day. From the final expressions of
Sheik Muhammad Sadig Muhammad Yusuf.
2. Azam Uktam. Perception.
3. Azam Uktam. Blossoms giggling in autumn.
4. Azam Uktam. Fortieth spring.
5. Azam Uktam. Bliss of two universes.
6. Boltaboev H. Instructive deliberate complex. Efficient investigation in philological
research.

7. Mahmudov N., Nurmonov A. Hypothetical sentence structure of the Uzbek

Ctpanupa 31



language. Tashkent, 1995, p.8.

8. Mahmudov N., Khudoyberganova D. Explained word reference of Uzbek language
analogies. T., Spirituality, 2013. 320 p.

9. Mahmudov N. Semantic-syntactic asymmetry in the straightforward sentences of
the Uzbek language: Diss. dr of philological sciences. — Tashkent, 1984.

10. Mahmudov N. Presupposition and discourse. Superb. 1986, No. 6, p.29.

11. Minhojiddin Mirzo. It's an ideal opportunity to blossom, my nurseries. T.,
Tafakkur, 2015, 288 p.

12. Mihojiddin Mirzo. My Star. T., Ghafur Ghulam Publishing House, 2009. 200 p.
13. Mirzaev |. K. Issues of Lingo-lovely content: conceptual. diss. doc. philology.
Science. Tashkent, 1992.

14. Muhammadjonova G. Linguopoetic investigation of Uzbek verse in the late 80s
and mid 90s. diss. doc. philology. science T.,

15. Muhammadjonova G. Linguopoetic investigation of Uzbek verse in the late 80s
and mid 90s: diss. doc. Philology. science. dynamic. - Tashkent, 2004.- 25 p.

16. Nurmonov A. From innateness to cognizance/Uzbek language and writing, 2009
Ne 6, 105 p.

17. Saidxonov M. Artistic content as an informative device. Uzbek language and
writing, 2009, Ne 5, 78-p.

18. Safarov Sh. Pragmalinguistics - T., 2008.

19. Hakimov M. Essentials of Uzbek pragmalinguistics. 2013

20. Xoang F. Semantics of platitudes.: New in foreign writing. XVI, M., 1985, p.399-
400.

Ctrpanuna 32



MEDIA SAVODXONLIK — AXBOROT ASRINING MUHIM
KOMPETENSIYASI
Raximova Sevara

Annotatsiya

Mazkur tezisda media savodxonlikning zamonaviy axborot jamiyatidagi o‘rni va
ahamiyati yoritiladi. Shuningdek, media savodxonlikning yoshlarning tanqidiy fikrlashi,
axborotni tahlil gilish qobiliyati va ragamli madaniyatini shakllantirishdagi roli tahlil
gilinadi. Axborot ogimi tobora kuchayib borayotgan bugungi davrda media savodxonlik
shaxsning muhim kompetensiyalaridan biri sifatida e’tirof etilmoqda.
Kalit so‘zlar: media savodxonlik, axborot madaniyati, tanqgidiy fikrlash, ragamli
texnologiyalar, media ta’lim, axborot xavfsizligi, ragamli kompetensiya.
Kirish

XXI asr axborot texnologiyalari va ragamli kommunikatsiyalar asri sifatida
insoniyat taraqqiyotida alohida o‘rin egallaydi. Internet, ijtimoiy tarmogqlar, onlayn
platformalar va ragamli media vositalarining jadal rivojlanishi natijasida insonlar ulkan
hajmdagi axborotga ega bo‘lish imkoniyatiga ega bo‘ldilar. Biroq axborotlarning
ko‘pligi ularning barchasi ham ishonchli va haqqoniy ekanligini anglatmaydi. Shu
sababli axborotni saralash, tahlil gilish, baholash va undan ogilona foydalanish
ko‘nikmalarini shakllantirish zarurati ortib bormoqda. Bu esa media savodxonlik
tushunchasining dolzarbligini yanada oshiradi.
Asosiy gism

Media savodxonlik — bu insonning turli axborot manbalaridan olingan
ma’lumotlarni tanqidiy tahlil qilish, ularning ishonchliligini baholash, manipulyativ
axborotlarni aniglash va media mahsulotlarini ongli ravishda iste’mol qilish
qobiliyatidir. Bugungi kunda ushbu kompetensiya nafagat jurnalistlar yoki media sohasi
mutaxassislari, balki har bir fuqaro uchun zarur ko‘nikmaga aylanib bormoqda.

Ragamli  texnologiyalar  rivojlanishi  natijasida  yolg‘on  axborotlar,
dezinformatsiya va turli manipulyativ materiallar internet makonida keng tarqalmoqda.
Aynigsa, yoshlar internet va ijtimoiy tarmoglarning eng faol foydalanuvchilari
bo‘lganligi sababli bunday axborotlarning ta’siriga ko‘proq duch keladilar. Media
savodxonlik esa ularga axborotlarni tangidiy qabul qilish, faktlarni tekshirish va

mustaqil xulosa chigarish imkonini beradi.
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Media savodxonlikning muhim jihatlaridan biri  tanqidiy fikrlashni
rivojlantirishdir. Tanqidiy fikrlash orgali shaxs axborotni yuzaki emas, balki chuqur
tahlil giladi, turli nugtai nazarlarni solishtiradi va asoslangan garor gabul giladi. Bu
ko‘nikma nafaqat ta’lim jarayonida, balki kundalik hayotda ham katta ahamiyatga ega.

Ta’lim tizimida media savodxonlikni rivojlantirish bugungi kunning dolzarb

vazifalaridan biridir. O‘quvchi va talabalarni media matnlarni tahlil qilishga, ishonchli
va ishonchsiz manbalarni farqlashga o‘rgatish zamonaviy ta’limning muhim
yo‘nalishlaridan hisoblanadi. Aynigsa, xorijiy tillarni o‘qitish jarayonida media
materiallardan foydalanish nafagat til kompetensiyasini, balki media savodxonlikni ham
rivojlantirish imkonini beradi.
Shuningdek, media savodxonlik axborot xavfsizligini ta’minlashda ham muhim rol
o‘ynaydi. Internet foydalanuvchilari shaxsiy ma’lumotlarni himoya qilish,
Kiberxavfsizlik qoidalariga amal qilish va =zararli axborotlardan himoyalanish
ko‘nikmalariga ega bo‘lishlari zarur. Bu esa yoshlarni turli axborot tahdidlaridan
himoya qilishga xizmat giladi.

Bugungi globallashuv sharoitida media savodxonlik demokratik jamiyatning faol
va mas’uliyatli fuqarosini shakllantirishda ham muhim omil hisoblanadi. Media
savodxon shaxs axborot maydonida erkin harakatlana oladi, turli fikrlarni tahlil giladi
va jamiyat hayotida ongli ravishda ishtirok etadi.

Xulosa

Xulosa qilib aytganda, media savodxonlik zamonaviy axborot jamiyatida eng muhim
kompetensiyalardan biri hisoblanadi. U insonning axborotni to‘g‘ri qabul qilishi, tahlil
qilishi va undan samarali foydalanishini ta’minlaydi. Media savodxonlikni rivojlantirish
yoshlarning tanqidiy fikrlashini shakllantirish, axborot xavfsizligini ta’minlash va
raqamli madaniyatini yuksaltirishga xizmat qiladi. Shu bois ta’lim tizimida media
savodxonlik ko‘nikmalarini rivojlantirishga alohida e’tibor garatish bugungi kunning

muhim vazifalaridan biri hisoblanadi.
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ILMIY-TEXNIK MA'LUMOTLARNI MONITORING QILISHDA KALIT
SO‘ZLAR ASOSIDA FILTRLASHNING MATEMATIK MODELI
Ergashev Abdunabi Karshiboyevich
Almuradova Nigora Abdunabiyevna

Annotatsiya

Ushbu magolada ilmiy-texnik ma’lumotlarni monitoring qilish jarayonida kalit
so‘zlar asosida axborotni saralash va filtrlashning matematik modeli ko‘rib chiqiladi.
Zamonaviy axborot makonida ilmiy magolalar, patentlar, texnik hisobotlar va boshga
hujjatlar sonining keskin ortishi natijasida foydali ma’lumotlarni tezkor aniglash muhim
vazifaga aylandi. Tadgiqotda hujjatlarning relevatlik darajasini aniglash uchun kalit
so‘zlar vazni, uchrashish chastotasi va hujjatning umumiy mazmuniga asoslangan
matematik yondashuv taklif etiladi. Model ma’lumotlarni avtomatik monitoring qilish
tizimlarida qo‘llanilishi mumkin.

Kalit sozlar: ilmiy-texnik axborot, monitoring, kalit so‘zlar, filtrlash modeli,
relevatlik, TF-IDF, axborotni gayta ishlash, matematik model.

Kirish

Ragamli texnologiyalarning rivojlanishi natijasida ilmiy-texnik axborotlar hajmi
yil sayin ortib bormoqgda. Turli elektron kutubxonalar, ilmiy bazalar va internet
resurslarida millionlab hujjatlar saglanmogda. Ushbu ma’lumotlar orasidan
foydalanuvchi ehtiyojlariga mos bo‘lgan hujjatlarni topish muammosi axborotni
monitoring qilish tizimlarining dolzarb vazifalaridan biri hisoblanadi.

Monitoring jarayonida ma’lumotlarni kalit so‘zlar asosida filtrlash eng samarali
usullardan biri sanaladi. Mazkur yondashuv hujjat mazmunini tahlil gilish va
foydalanuvchi so‘roviga moslik darajasini baholash imkonini beradi. Shu sababli kalit
so‘zlarning ahamiyatini matematik jihatdan ifodalovchi model yaratish muhim ilmiy-
amaliy ahamiyatga ega.

Adabiyotlar tahlili

Axborotni qidirish va filtrlash masalalari ko‘plab tadqiqotchilar tomonidan
o‘rganilgan. G. Salton tomonidan taklif etilgan vektorli fazo modeli hujjatlar va
so‘rovlarni matematik vektorlar ko‘rinishida ifodalashga asoslangan. Keyinchalik
Manning, Raghavan va Schiitze tomonidan ishlab chigilgan axborot qgidirish nazariyasi

kalit so‘zlarning statistik tavsiflarini aniglash usullarini taklif etdi.
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Amaliyotda eng ko‘p qo‘llaniladigan usullardan biri TF-IDF (Term Frequency — Inverse
Document Frequency) modeli hisoblanadi. Ushbu model kalit so‘zlarning hujjatdagi
uchrashish chastotasi va barcha hujjatlardagi targalish darajasini hisobga oladi. Natijada
hujjatning mavzuga moslik darajasini anigroq baholash imkoniyati yaratiladi.
So‘nggi yillarda sun’iy intellekt va mashinali o‘qitish texnologiyalari asosida axborotni
filtrlash tizimlari rivojlanayotgan bo‘lsa-da, kalit so‘zlarga asoslangan matematik
modellar hali ham yuqori tezkorlik va soddaligi sababli keng qo‘llanilmoqda.
Xulosa
IImiy-texnik axborotlarning jadal ko‘payishi sharoitida ma’lumotlarni samarali
monitoring qilish va filtrlash muhim ahamiyat kasb etadi. Tadqiqotda kalit so‘zlar
asosida filtrlashning matematik modeli taklif gilindi. Model TF-IDF yondashuvi hamda
relevatlik ko‘rsatkichlarini hisoblashga asoslangan bo‘lib, foydalanuvchi ehtiyojlariga
mos hujjatlarni aniglash imkonini beradi. Taklif etilgan matematik apparat ilmiy
magqolalar, patentlar va texnik hujjatlarni monitoring qilish tizimlarida qo‘llanilishi
mumkin. Kelgusida modelni mashinali o‘qitish algoritmlari bilan integratsiyalash orgali
uning anigligini yanada oshirish mumkin.
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MODERN APPROACHES TO METHODOLOGICAL DEVELOPMENT IN
FOREIGN LANGUAGE TEACHING

Giyasova Nigora Nazhmetdinovna
Senior Lecturer, Department of Uzbek Language and Literature
Tashkent State Technical University

Abstract

The rapid development of globalization and digital technologies has significantly
influenced language education worldwide. Modern language teaching requires
innovative methodological approaches that combine theoretical foundations with
practical classroom applications. This article examines the development of
methodological theory and practice in foreign language teaching, focusing on
contemporary pedagogical strategies, learner-centered instruction, and technology-
enhanced education. The study highlights the importance of communicative
competence, interactive learning environments, and continuous professional
development for language teachers. The findings demonstrate that effective language
instruction depends on the integration of theoretical principles and practical
methodologies that address the diverse needs of modern learners.

Keywords: language teaching methodology, foreign language education,
communicative competence, learner-centered approach, educational technology,
teaching practice.

Introduction

Language teaching methodology has undergone significant transformations over
the past century. Traditional methods, such as the Grammar-Translation Method,
emphasized the study of grammatical structures and vocabulary memorization.
However, the increasing demand for effective communication skills in a globalized
world has shifted educational priorities toward communicative and interactive
approaches.

Methodological theory serves as the foundation for language teaching practice. It
provides educators with scientific principles and pedagogical frameworks that guide
instructional decisions. At the same time, practical teaching experience contributes to
the refinement and development of methodological theories. This reciprocal relationship
between theory and practice plays a crucial role in improving language education

outcomes.
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The contemporary educational environment requires teachers to adopt flexible and
innovative teaching strategies. Modern methodologies focus not only on linguistic
knowledge but also on the development of critical thinking, intercultural competence,
and autonomous learning skills.

Development of Modern Language Teaching Methodology

The evolution of language teaching methodology reflects changing perspectives
on language acquisition and learning. Early approaches were primarily teacher-centered
and focused on accuracy. Later, the Audio-Lingual Method introduced repetitive drills
and habit formation techniques based on behavioral psychology.

The emergence of Communicative Language Teaching (CLT) marked a
significant shift in methodological theory. CLT emphasizes meaningful communication
and authentic language use rather than isolated grammar instruction. Students are
encouraged to participate actively in discussions, role-plays, and collaborative activities
that simulate real-life communication situations.

Task-Based Language Teaching (TBLT) further expanded communicative
principles by organizing learning around meaningful tasks. This approach enables
learners to develop language skills while solving practical problems and completing
authentic activities. Research has shown that task-based instruction enhances learner
motivation and promotes deeper language acquisition.

Another important development is the learner-centered approach. Unlike
traditional teacher-dominated classrooms, learner-centered education recognizes
students as active participants in the learning process. Teachers act as facilitators who
create supportive environments for exploration, collaboration, and self-assessment.
Technology and Language Teaching Practice

Digital technologies have transformed methodological practice in language
education. Online learning platforms, virtual classrooms, mobile applications, and
artificial intelligence tools provide new opportunities for language acquisition.
Technology facilitates personalized learning by allowing students to progress at their
own pace and receive immediate feedback. Multimedia resources, including videos,
podcasts, and interactive simulations, support diverse learning styles and increase

student engagement.
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Furthermore, technology enables international communication through virtual
exchanges and online collaboration projects. These experiences help learners develop
intercultural awareness while practicing authentic language skills with speakers from
different cultural backgrounds.

However, successful integration of technology requires appropriate
methodological planning. Teachers must select digital tools that align with educational
objectives and promote meaningful learning experiences rather than merely replacing
traditional instructional materials.

Challenges and Future Perspectives

Despite numerous advancements, language educators continue to face various
challenges. Differences in learner motivation, proficiency levels, and -cultural
backgrounds require adaptive teaching strategies. Additionally, rapid technological
changes necessitate continuous professional development for teachers.

Future methodological research should focus on integrating artificial intelligence,
adaptive learning systems, and data-driven educational technologies into language
instruction. These innovations have the potential to provide individualized learning
pathways and enhance assessment accuracy.

The development of methodological theory must also address emerging
educational needs, including multilingualism, digital literacy, and global citizenship
education. By combining scientific research with classroom practice, educators can
create more effective and inclusive language learning environments.

Conclusion

The formation and development of methodological theory and practice in
language teaching represent a dynamic and continuous process. Modern language
education requires a balanced integration of theoretical knowledge, practical teaching
experience, and technological innovation. Communicative, task-based, and learner-
centered approaches have significantly improved language instruction by promoting
active participation and meaningful communication. The successful implementation of
these methodologies depends on teacher competence, learner engagement, and the
effective use of educational technologies. As language education continues to evolve,
methodological research and practice will remain essential for preparing learners to

communicate effectively in an increasingly interconnected world.
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Morphological and Histological Features of Bone Repair in Experimental
Metabolic Syndrome
Akromov Iskandar
Abdurakhmanov Mirsaid Mirazizovich
Abstract

Metabolic syndrome is a complex metabolic disorder associated with obesity,
insulin resistance, hyperglycemia, dyslipidemia, and hypertension. Increasing evidence
suggests that metabolic syndrome adversely affects the regenerative capacity of bone
tissue. The present study investigates the morphological and histological features of
bone repair in experimental metabolic syndrome. Particular attention was paid to cellular
activity, callus formation, vascularization, and trabecular organization during fracture
healing. Histological examination demonstrated delayed osteogenesis, reduced
osteoblast proliferation, impaired angiogenesis, and abnormalities in bone
microarchitecture. Morphological analysis revealed delayed callus maturation and
incomplete remodeling compared with healthy controls. These findings indicate that
metabolic syndrome significantly disrupts normal fracture healing processes and may
contribute to prolonged recovery periods and increased risk of nonunion.

Keywords: Metabolic syndrome, bone repair, histology, morphology,
osteogenesis, fracture healing, callus formation, angiogenesis.

Introduction

Bone tissue is a dynamic organ capable of self-repair following injury. Fracture
healing involves a sequence of biological events that restore structural and functional
integrity. This process includes inflammation, formation of granulation tissue, soft
callus development, hard callus formation, and remodeling. Successful healing depends
on coordinated interactions among osteoblasts, osteoclasts, endothelial cells, and
extracellular matrix components.

Metabolic syndrome has emerged as one of the most prevalent chronic health
conditions worldwide. The syndrome consists of several interconnected metabolic
abnormalities, including obesity, impaired glucose tolerance, dyslipidemia, and
hypertension. These conditions promote chronic inflammation and oxidative stress,
which can negatively affect tissue regeneration.

Recent studies have shown that patients with metabolic syndrome frequently
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experience delayed fracture healing and reduced bone quality. However, the detailed
morphological and histological alterations occurring during bone repair remain
insufficiently investigated. Understanding these changes is essential for identifying
mechanisms responsible for impaired osteogenesis and developing effective treatment
approaches.

The aim of this study was to evaluate the morphological and histological
characteristics of bone repair in an experimental model of metabolic syndrome.
Materials and Methods

The study was performed using laboratory rats divided into two groups: a healthy
control group and an experimental group with induced metabolic syndrome. Metabolic
syndrome was established through long-term administration of a high-fat and high-
carbohydrate diet over several weeks.

After confirmation of metabolic syndrome, standardized closed femoral fractures
were induced under anesthesia. Fracture stabilization was performed to maintain proper
alignment and ensure uniform healing conditions.

Animals were sacrificed at predetermined intervals of 2, 4, 8, and 12 weeks
following fracture induction. Bone specimens containing the fracture site were collected
for histological and morphological examination.

Tissue samples were fixed in formalin, decalcified, embedded in paraffin, and
stained with hematoxylin-eosin. Microscopic evaluation focused on inflammatory
changes, cellular composition, vascularization, cartilage formation, bone matrix
deposition, and trabecular architecture.

Morphological assessment included measurement of callus size, fracture gap
closure, mineralization, and structural organization of newly formed bone tissue.
Results and Discussion

The histological findings demonstrated substantial differences between the
control and metabolic syndrome groups. During the early phase of fracture healing,
animals with metabolic syndrome exhibited prolonged inflammatory reactions
characterized by persistent infiltration of inflammatory cells and increased tissue edema.
At the fourth week, the control group showed active formation of fibrocartilaginous
callus and abundant osteoblast proliferation. In contrast, the metabolic syndrome group

displayed delayed chondrogenesis and reduced cellular activity. Osteoblasts appeared
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fewer in number and less active in matrix production.

Angiogenesis was significantly impaired in the experimental group. Microscopic
examination revealed a lower density of newly formed blood vessels within the fracture
region. Since adequate vascularization is critical for nutrient delivery and tissue
regeneration, impaired angiogenesis contributed to slower healing progression.

By the eighth week, control animals demonstrated extensive mineralization and
formation of mature trabecular bone. In contrast, the experimental group exhibited
incomplete ossification and irregular trabecular structures. Newly formed bone tissue
appeared less organized and mechanically weaker.

Morphological observations confirmed delayed callus maturation in animals with
metabolic syndrome. Fracture gaps remained visible for longer periods, and remodeling
processes were significantly slower. Even at twelve weeks, complete restoration of
normal bone architecture had not been achieved in several experimental specimens.
These alterations may be attributed to chronic inflammation, oxidative stress, and insulin
resistance associated with metabolic syndrome. Elevated inflammatory mediators
suppress osteoblast differentiation and promote bone resorption. Additionally,
metabolic disturbances impair the synthesis of growth factors necessary for effective
tissue regeneration.

The results support previous findings indicating that metabolic syndrome
compromises both the cellular and structural components of bone repair.

Conclusion

Experimental metabolic syndrome significantly affects the morphological and
histological characteristics of bone healing. Delayed callus formation, reduced
osteoblast activity, impaired angiogenesis, and abnormal trabecular organization were
identified as major pathological changes. These alterations result in slower fracture
repair and incomplete remodeling of bone tissue. The findings emphasize the importance
of metabolic regulation in maintaining skeletal health and improving fracture healing
outcomes. Future studies should focus on molecular mechanisms underlying impaired
osteogenesis and explore therapeutic interventions aimed at enhancing bone

regeneration in patients with metabolic syndrome.
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Evaluation of Osteoblastic Activity during Femoral Fracture Healing under
Metabolic Disorders
Akromov Iskandar
Abdurakhmanov Mirsaid Mirazizovich
Abstract

Osteoblasts play a fundamental role in bone formation and fracture healing by
synthesizing bone matrix and regulating mineralization. Metabolic disorders,
particularly metabolic syndrome, have been shown to impair osteoblastic function and
delay bone regeneration. This study evaluates osteoblastic activity during femoral
fracture healing under experimental metabolic disorder conditions. Histological and
morphological analyses were conducted to assess cellular proliferation, matrix
formation, mineralization, and fracture consolidation. The findings revealed a
significant reduction in osteoblast number and activity in animals with metabolic
syndrome. Delayed callus formation, impaired bone matrix synthesis, and prolonged
remodeling were observed. These results indicate that metabolic disorders negatively
influence osteogenesis by disrupting normal osteoblastic function, thereby
compromising fracture healing outcomes.

Keywords: Osteoblasts, metabolic syndrome, fracture healing, osteogenesis, bone
regeneration, femoral fracture, bone matrix, mineralization.
Introduction

Bone regeneration is a complex biological process that relies on the coordinated
activity of numerous cellular and molecular components. Among these, osteoblasts are
considered the primary bone-forming cells responsible for synthesizing extracellular
matrix proteins, promoting mineral deposition, and facilitating skeletal repair following
injury.

Fracture healing proceeds through several overlapping phases, including
inflammation, soft callus formation, hard callus development, and bone remodeling.
Osteoblasts actively participate in each stage by producing collagen, osteocalcin,
osteopontin, and other essential components of bone tissue. Any disturbance in
osteoblastic function may significantly delay healing and increase the risk of
complications.

Metabolic syndrome is characterized by obesity, insulin resistance, dyslipidemia, and
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hypertension. These abnormalities create a chronic inflammatory state that negatively
affects various tissues and organs, including the skeletal system. Previous studies have
demonstrated that metabolic syndrome impairs bone quality and increases susceptibility
to fractures. However, the specific effects of metabolic disorders on osteoblastic activity
during fracture repair remain insufficiently understood.

The purpose of this study was to evaluate osteoblastic activity during femoral
fracture healing under experimental metabolic disorder conditions and to determine the
relationship between metabolic disturbances and impaired osteogenesis.

Materials and Methods

The experimental study involved laboratory rats divided into two groups: a

healthy control group and an experimental group with induced metabolic syndrome.
Metabolic syndrome was established through long-term administration of a high-fat,
high-calorie diet combined with restricted physical activity.
After the development of metabolic abnormalities was confirmed through biochemical
testing, standardized closed femoral fractures were induced under general anesthesia.
Fracture stabilization was performed to maintain proper alignment throughout the
healing process.

Animals were observed for 2, 4, 8, and 12 weeks following fracture induction.
Bone samples were collected at each stage for histological examination. Tissue sections
were prepared using standard fixation, decalcification, and staining techniques.
Osteoblastic activity was assessed by evaluating osteoblast density, bone matrix
deposition, collagen synthesis, and mineralization patterns. Radiographic examinations
were performed to monitor callus development and fracture union.

The collected data were compared between the control and experimental groups to
determine the influence of metabolic disorders on osteogenic processes.
Results and Discussion

The results demonstrated significant suppression of osteoblastic activity in
animals with metabolic syndrome. During the early stages of fracture healing, the
control group exhibited active proliferation of osteoblast precursor cells and rapid
formation of bone matrix. In contrast, the experimental group showed delayed cellular
differentiation and reduced osteoblast numbers.

Histological examination revealed decreased collagen production and slower deposition
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of extracellular matrix within the fracture site. Osteoblasts appeared less numerous and
displayed reduced secretory activity compared with those observed in healthy animals.
At the fourth and eighth weeks, substantial differences in callus maturation were evident.
The control group demonstrated progressive mineralization and development of mature
trabecular structures, whereas the metabolic syndrome group exhibited incomplete
mineralization and persistence of immature tissue.

Radiological findings supported the histological observations. Animals with
metabolic disorders showed delayed fracture consolidation, larger residual fracture gaps,
and lower bone density. Complete union occurred later than in the control group.
Several biological mechanisms may explain the observed reduction in osteoblastic
activity. Chronic inflammation associated with metabolic syndrome increases the
production of inflammatory cytokines such as tumor necrosis factor-alpha (TNF-a)) and
interleukin-6 (IL-6). These mediators inhibit osteoblast differentiation and stimulate
osteoclast activity, thereby disrupting the balance between bone formation and
resorption.

Insulin resistance also contributes to impaired osteogenesis by reducing cellular
glucose utilization and limiting energy availability for matrix synthesis. Furthermore,
oxidative stress damages cellular structures and interferes with signaling pathways
essential for osteoblast survival and function.

The findings of this study are consistent with previous research indicating that metabolic
syndrome creates an unfavorable environment for bone regeneration. Reduced
osteoblastic activity appears to be one of the key mechanisms responsible for delayed
fracture healing in metabolic disorders.

Conclusion

Experimental metabolic disorders significantly reduce osteoblastic activity during
femoral fracture healing. Decreased osteoblast proliferation, impaired collagen
synthesis, delayed mineralization, and prolonged remodeling were identified as major
pathological changes. These alterations contribute to slower fracture union and reduced
regenerative capacity of bone tissue. The study highlights the critical role of osteoblasts
in fracture repair and emphasizes the importance of managing metabolic abnormalities
to improve healing outcomes. Future research should focus on therapeutic strategies

aimed at enhancing osteoblastic function and promoting effective osteogenesis in
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patients affected by metabolic syndrome and related disorders.
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FRAKTAL TUZILISHLI OBYEKTLARNING CHUQURLIK
MA’LUMOTLARI (DEPTH MAP) ASOSIDA RAQAMLI
GOLOGRAMMALARINI HISOBLASH ALGORITMI

Nabiyev Ilhomdjon Sharifovich
Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti

“Ta’lim jarayonini tashkil etish bo ‘lim boshlig‘i”
inabiyev7@gmail.com

Annotatsiya: Ushbu maqolada fraktal tuzilishga ega obyektlarning chuqurlik
ma’lumotlari (Depth Map) asosida ragamli gologrammalarini hisoblash algoritmi ishlab
chiqish masalasi ko‘rib chiqiladi. Fraktal obyektlarning murakkab geometrik tuzilishini
aniq tasvirlash va ularning uch o‘lchamli xususiyatlarini saglagan holda golografik
tasvirlarni ~ shakllantirish  usullari tahlil qilinadi. Tadgiqotda Depth Map
texnologiyasidan foydalanib, obyektning fazoviy koordinatalari va chuqurlik
parametrlarini ragamli gologrammaga transformatsiya qilish algoritmi taklif etilgan.
Shuningdek, algoritmning hisoblash samaradorligi, rekonstruksiya aniqligi hamda
fraktal strukturalarning golografik tasvir sifatiga ta’siri o‘rganilgan. Olingan natijalar
fraktal obyektlarni uch o‘lchamli vizualizatsiya qilish, ragamli optika, kompyuter
golografiyasi va sun’ity intellekt asosidagi modellashtirish tizimlarida qo‘llash
imkoniyatlarini kengaytiradi.

Kalit so‘zlar: Fraktal obyekt, ragamli golografiya, Depth Map, chuqurlik xaritasi,
kompyuter golografiyasi, 3D modellashtirish, fraktal geometriya, gologramma
hisoblash algoritmi, optik rekonstruksiya, fazoviy tasvirlash, uch o‘lchamli
vizualizatsiya, Fourier transformatsiyasi, sun’iy intellekt, ragamli optika, tasvirlarni
gayta ishlash.

Abstract: This article deals with the development of an algorithm for calculating
digital holograms of objects with a fractal structure based on depth information (Depth
Map). Methods of accurately describing the complex geometric structure of fractal
objects and forming holographic images while preserving their three-dimensional
properties are analyzed. In the study, an algorithm for transforming the object's spatial
coordinates and depth parameters into a digital hologram was proposed using Depth
Map technology. Also, the computational efficiency of the algorithm, the accuracy of
reconstruction, and the influence of fractal structures on the quality of the holographic
image were studied. The obtained results expand the possibilities of using fractal objects
in three-dimensional visualization, digital optics, computer holography and modeling
systems based on artificial intelligence.

Keywords: Fractal object, digital holography, Depth Map, depth map, computer
holography, 3D modeling, fractal geometry, holographic calculation algorithm, optical
reconstruction, spatial imaging, three-dimensional visualization, Fourier transform,
artificial intelligence, digital optics, image processing.

AnHoTamusi: B nanHO# craThe paccMarpuBaeTcs pa3paboTKa alropuTMa

Ctpanuna 50


mailto:inabiyev7@gmail.com

pacuera 1UGPOBBIX TOJOTPaMM OOBEKTOB C (PpaKTaIbHOW CTPYKTYpOH Ha OCHOBE
uHpopmanuu o rayoune (Depth Map). AHanmu3upyroTcss METOABI TOYHOTO OMHCAHUS
CIIO)KHOM TE€OMETPUYECKOW CTPYKTYpbl (PpaKTalbHBIX OOBEKTOB U (HOPMHPOBAHUS
rojorpauueckux M300pakeHUN € COXpaHEHMEM WX TPEXMEPHBIX CBOMCTB. B xoze
UCCIIEIOBaHMsI ObUI MPEJIOKEH aJrOpUTM IpeoOpa3oBaHMsl MPOCTPAHCTBEHHBIX
KOOpAMHAT OOBEKTa M MapaMeTpoB IIIyOMHBI B LHU(POBYIO TojlorpaMmy C
ucrons3oBanneM TexHonornu Depth Map. Taxke wu3ydanach BBIYUCIUTEIbHAS
3¢ (EeKTUBHOCTh AJITOPUTMa, TOYHOCTh PEKOHCTPYKLUMU U BIHAHHUE (PpPaKTaIbHBIX
CTPYKTYp Ha KauyecTBO roisiorpaduueckoro nzodpaxkenus. [lomyueHHble pe3ynbTaThl
pacIupstOT BO3MOXKHOCTH HCIOJB30BaHUs (DpakTalbHBIX OOBEKTOB B TPEXMEPHOM
BU3yalIM3aly, LU(POBOM ONTUKE, KOMIBIOTEPHON rojorpadu MU CHUCTEMax
MOJIETTMPOBAaHUS HA OCHOBE UCKYCCTBEHHOI'O MHTEJUIEKTA.

KiroueBble ciaoBa: @paxtanbHblii 00beKT, LupoBass rojorpadus, Kapra
rnyOuHbI, KapTa TiayOuHBI, KOMIIbIOTepHasi rojyorpadus, 3D-moxenupoBanue,
dbpakTarbHas TEOMETpHs, aITOPUTM TOJOrpaUUEecKUx pacyeToB, ONTHYECKas
PEKOHCTPYKIIUS, MTPOCTPAHCTBEHHAs BU3yalM3allds, TpPEXMEpHas BHU3yalIn3allus,
npeoOpa3zoBanue Dypbe, UCKYCCTBEHHBI MHTEUIEKT, LIU(PpPOBas ONTHUKA, 00paboTKa
U300pAKEHUN.

Kirish

Oldingi paragrafda analog va ragamli golografiyaning asosiy tamoyillari, obyekt
to‘lginining shakllanishi, interferensiya jarayoni hamda kompyuter golografiyasi
usullari  ko‘rib  chiqildi. Shuningdek, kompyuterda generatsiya qilinadigan
gologrammalarni hosil gilishda obyekt fazosidagi uch o‘lchamli ma’lumotlarning
muhim ahamiyatga ega ekanligi ta’kidlandi. Aynigsa, obyektning geometrik shakli va
chuqurlik koordinatalarini aniq ifodalash golografik tasvirning sifatiga bevosita ta’sir
ko‘rsatadi.

An’anaviy Computer-Generated Holography (CGH) tizimlarida uch o‘lchamli
obyektlarni modellashtirish asosan nuqgtaviy (point-based), gatlamli (layer-based) yoki
polygon asosidagi metodlar orgali amalga oshiriladi. Biroq fraktal tuzilishga ega
obyektlarda geometrik murakkablik va o‘z-o‘ziga o‘xshashlik darajasi juda yuqori
bo‘lgani sababli, ushbu metodlar katta hajmdagi hisoblashlarni talab qiladi. Aynigsa,
fraktal obyektlarning chuqurlik ma’lumotlarini aniq hisoblash va obyekt chegaralaridagi
geometrik moslikni saglash murakkab masalalardan biri hisoblanadi.

Shu sababli ushbu tadgiqotda fraktal obyektlarning chuqurlik xaritalari (Depth
Map) asosida ragamli gologrammalarini shakllantirish algoritmi taklif etiladi. Taklif
etilayotgan yondashuvda fraktal obyektning uch o‘lchamli geometriyasi 3D Gaussian
Splatting (3DGS) yordamida modellashtiriladi. Ushbu metodda obyekt oddiy nugtalar
yoki polygonlar orqgali emas, balki fazoda joylashgan Gaussian primitivlari orgali
ifodalanadi. Natijada obyektning geometrik strukturasi va chuqurlik ma’lumotlari
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o‘zaro mos holda shakllanadi.

Gaussian Splatting metodining muhim afzalliklaridan biri chuqurlik xaritasini
tashqi depth estimation modellarisiz to‘g‘ridan-to‘g‘ri obyekt geometriyasidan olish
imkoniyatidir. Bu esa RGB tasvir va chuqurlik ma’lumotlari orasidagi
nomuvofigliklarni kamaytiradi hamda golografik rekonstruksiya sifatini oshiradi.
Fraktal obyektlarning murakkab ichki strukturasini saglab qolgan holda depth map hosil
qgilish, keyingi bosqgichda difraksion hisoblashlarni samarali bajarish va yuqori
aniqlikdagi fazaviy gologrammalar yaratish imkonini beradi.

Mazkur paragrafda fraktal obyektlarni Gaussian  Splatting asosida
modellashtirish, chuqurlik xaritalarini shakllantirish hamda depth map ma’lumotlari
asosida ragamli gologrammalarni hisoblash algoritmi bosgichma-bosgich ko‘rib
chigiladi.

Computer-Generated Holography (CGH) — bu 2D tasvirlardan uch o‘lchamli
difraksion naqgshlarni sintez qilish orqali 3D sahnalarning to‘lgin frontlarini
modellashtirish va hisoblashda keng qo‘llaniladigan usul bo‘lib, u 3D sahna qanday
modellashtirilishiga garab bir nechta hisoblash usullari asosida o‘rganilgan: nuqtaviy
(point-based), poligonal (polygon-based), gatlamli (layer-based) va o‘rganishga
asoslangan (learned) usullar.

Nugtaviy modellar 3D sahnani diskret nuqta manbalari massivi yordamida
ifodalaydi; har bir nuqta sferik to‘lqin frontini hosil qiladi va u hisoblanayotgan
gologramma tekisligiga o°z hissasini qo‘shadi, yakuniy gologramma esa ushbu to‘lqin
frontlarining kogerent yig‘indisi sifatida hisoblanadi. Bu usul reallikni aniq ifodalasa-
da, hisoblash jihatidan juda murakkab hisoblanadi, chunki bir-biriga yagin joylashgan
obyektlar uchun juda ko‘p nuqta manbalari hosil bo‘ladi va natijada katta miqdordagi
difraksiya hisoblari bajarilishi kerak bo‘ladi.

Poligonal to‘rlarning sirt ko‘rinishlari va tekis yuzalar uchun difraksiya hisoblari
ham hisoblash nugtai nazaridan murakkab jarayon hisoblanadi. Poligonal sirt tasvirlari
tartibli geometriyalarni ifodalashda nuqtaviy modellarga garaganda samaraliroqdir;
biroq har bir poligon uchun difraksiyani hisoblash juda katta hisoblash resurslarini talab
qiladi va bu qiyinchiliklar aynigsa to‘liq parallaksli golografiyada yanada kuchayadi.

Qatlamli CGH usullari butun uch o‘lchamli (3D) sahnani turli chuqurliklarga mos
keluvchi bir nechta gatlamlarga ajratadi. Har bir gatlam ikki o‘lchamli amplituda
tagsimoti sifatida qaraladi va to‘lginlarning har bir gatlam orqali tarqalishi difraksiya
modeli (masalan, Fresnel yoki burchak spektri usullari) yordamida ketma-ket
hisoblanadi. Shu sababli, gatlamli CGH usullari nugtaviy CGH usullariga nisbatan
hisoblash hajmini kamaytirishi mumkin, birog ularning umumiy samaradorligi
ishlatiladigan gatlamlar soniga kuchli darajada bog‘liq bo‘ladi. Bundan tashqari,
chuqurlik anigligini oshirish barcha gatlamlar uchun bajariladigan hisoblashlar vaqtini
sezilarli ravishda ko‘paytiradi.

Kompyuterda yaratilgan golografik (CGH) tizimlarda to‘lqin targalishini sonli
modellashtirish uchun asosan ikkita usul qo‘llaniladi: burchak spektri (angular
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spectrum) va Fresnel difraksiyasi usullari. Ushbu usullar chastota sohasida sonli
modellashtirishni amalga oshirish imkonini beradi, bu esa Fast Fourier Transform (FFT)
algoritmlari yordamida samarali hisoblashni ta’minlaydi va zamonaviy gologramma
yaratish usullarining asosini tashkil giladi.

So‘nggi bir necha yil ichida CGH uchun yangi yondashuv paydo bo‘ldi, bunda
sun’ly neyron tarmogqlari yordamida RGB yoki RGB-D ma’lumotlardan to‘g‘ridan-
to‘g‘ri gologramma yaratiladi. Ushbu usulning muvaffaqiyatli namunalaridan biri tensor
golografiyasi deb ataladi; u konvolyutsion neyron tarmoglaridan foydalanib, difraksiya
uchun zarur bo‘lgan aniq hisoblash bosqichlarini chetlab o‘tadi va real vaqt rejimida
gologrammalarni dinamik ravishda hosil giladi.

Yorug‘lik difraksiyasini hisoblash juda katta hisoblash resurslarini talab gilgani
sababli, CGH hisoblarini tezlashtirish magsadida kompyuter protsessori (CPU) va grafik
protsessor (GPU) asosidagi optimallashtirilgan apparat vositalaridan foydalanishga
qaratilgan ko‘plab loyihalar amalga oshirilmoqda. Dastlabki tadgiqotlar difraksiya
hisoblarini ko‘p yadroli protsessorlar va grafik apparatlar yordamida parallel tarzda
bajarishga garatilgan edi. Shunga garamay, hozirgi tezlashtirish ishlari asosan difraksiya
hisoblarini jadallashtirishga garatilgan bo‘lib, 3D sahna rekonstruksiyasidan uning mos
gologrammasini yaratish jarayonini tezlashtirishga kamroq e’tibor qaratilmoqda. CGH
sohasidagi ko‘plab yutuglar nuqgtaviy, poligonal, qatlamli va o‘rganishga asoslangan
usullar bilan bog‘liq bo‘lsa-da, aksariyat zamonaviy usullar geometriyani gayta tiklash,
chuqurlikni baholash va gologramma yaratishni uchta alohida bosqich sifatida ko‘radi.
Buning muammosi shundaki, gayta tiklangan geometriya va hosil gilingan
gologrammalar orasidagi farqlar qo‘shimcha hisoblashlar va wular bilan bog‘liq
murakkabliklar sababli yuzaga keladi. Ushbu muammolar mavjud ekanligi, 3D sahna
rekonstruksiyasi bilan unga mos gologrammani yanada uyg‘unlashtirish uchun umumiy
yondashuv zarurligini yaqqol ko‘rsatadi.

Ushbu tadgiqotda biz 2D tasvirlardan 3D ma’lumotlarni tiklaydigan va 3D
Gaussian Splatting (3DGS) [80] hamda tensor holography [83] yordamida
gologrammalarni hosil giladigan pipeline (jarayonlar ketma-ketligi)ni taklif gildik.
3.2.1-rasmda ushbu pipeline ko‘rsatilgan. Taklif etilgan usul depth-camera kabi maxsus
kameralarni talab qilmaydi; buning o‘rniga, oddiy kameralar yordamida olingan yoki
kompyuter grafikasi orgali render gilingan 2D tasvirlardan 3D sahnalarni gayta tiklaydi.

3D sahna tiklangandan so‘ng, istalgan nuqtai nazardan gologrammalarni yaratish
mumkin bo‘ladi. 3DGS 3D Gaussian funksiyalarini moslashtirish orqali fotorealistik 3D
sahnalarni yuqori aniqlikda qayta tiklaydi. Tiklangan 3D sahnadan ma’lum bir
viewpoint (ko‘rish nuqtasi) uchun RGB tasvir generatsiya gilinadi va undan keyin Ishlab
chiglgan depth estimation (chuqurlikni aniglash) neyron tarmog‘i qo‘llanib, depth image
(chuqurlik xaritasi) olinadi.

RGB va depth tasvirlari tensor holography tizimiga uzatilganda, gologrammalar
juda tez generatsiya gilinadi. Tensor holography neyron tarmoglardan foydalanib yuqori
aniglikdagi gologrammalarni hisoblash imkonini beradi va bunda hisoblash jihatidan
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juda qimmat bo‘lgan difraksiya hisoblari talab qilinmaydi. Taklif qilingan pipeline to‘liq
optimizatsion hisoblashlar va neyron tarmoqlardan tashkil topgan bo‘lib, unda fizik
difraksiya hisoblari mavjud emas.

3.2.1 — rasm. Gaussian splatting usuli yordamida RGB-D CGH vyaratish: a) kiruvchi

Kamera yo'li (a) Olingan tasvirlar
f,\ ai = " : e s =
b ¥ W

' w (b) Structure from Motion (SfM) (c) Gaussianlar Rekonstruksiya gilingan
Jami 50 ta tasvir asosida nuqtalar buluti sahnadan yangi sintez tasvirlari

(d) Chuqurlik xaritasini aniglash

CNN
(e) Tensor golografiya
Kirish (Rj;, Chuqurlik) Chiqish (faqat fazali

RGB gologrammalar)

olingan tasvirlar; b) Structure from Motion asosida hosil gilingan nuqtalar buluti; c)
Gaussian splatting; d) asl tasvirdan olingan chuqurlik xaritasi; ) CNN va RGB-CGH.
2D tasvirlardan 3D sahnalarni gayta tiklash uchun biz Structure-from-Motion
(SfM) [70] va 3D Gaussian Splatting (3DGS) ga asoslangan ko‘p bosqichli
yondashuvdan foydalandik. 3DGS ni qo‘llashdan oldin, SfM yordamida kamera
parametrlari baholandi va siyrak nuqtalar buluti (sparse point cloud) olindi.
SfM jarayoni RGB tasvirlar to‘plamini gabul qilib, kamera parametrlari hamda siyrak
3D nugtalar bulutini hosil giladi. Bu quyidagicha ifodalanadi:
(t: c) = MSfM(RSD)
bu yerda:
t— kameraning holati va orientatsiyasi (extrinsics),
c— kameraning ichki parametrlari (intrinsics)ni bildiradi.
Bundan tashqari, ushbu jarayon 3DGS uchun kirish ma’lumoti sifatida
ishlatiladigan siyrak 3D nugtalar bulutini ham hosil giladi.
StM jarayoni quyidagi bosgichlardan iborat:
Feature extraction va matching — kiruvchi tasvirlardagi muhim nugtalar
(keypoints) Scale-Invariant Feature Transform (SIFT) yordamida aniglanadi va
bir nechta tasvirlar orasida mos keluvchi xususiyatlar topiladi.
Xususiyatlar moslashtirilgandan so‘ng, camera pose estimation bajariladi. Bunda
bundle adjustment yordamida kamera parametrlari hisoblanadi hamda sahna
struktura va harakat parametrlari optimallashtiriladi.
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Hisoblangan kamera holatlari asosida mos tushuvchi nuqtalar triangulyatsiya
qgilinadi va siyrak 3D nugtalar buluti hosil gilinadi. Bu sahnaning dastlabki 3D
ifodasini beradi.

Ushbu jarayon natijasida hosil bo‘lgan 3D nuqtalar to‘plami va kamera
pozitsiyalari 3DGS uchun boshlang‘ich ma’lumot sifatida ishlatiladi.

Siyrak nuqtalar buluti olingandan keyin, biz uni anisotropic (yo‘nalishga bog‘liq)
3D Gaussianlar yordamida iterativ optimallashtirish orgali yanada takomillashtirdik.
Har bir 3D Gaussian pozitsiya, kovariatsiya matritsasi, shaffoflik (opacity) va spherical
harmonics yordamida ifodalangan rang parametrlar bilan tavsiflanadi.

Har bir Gaussian 2D tasvir tekisligiga proyeksiya qilinadi, bu esa
differensiallanuvchi rasterizatsiyani amalga oshirish imkonini beradi.

Keyinchalik 3D Gaussianlar tile-based rasterization usuli yordamida render
qilinadi. Bunda ekran 16x16 pikselli bloklarga bo‘linadi. Har bir blok bir nechta
Gaussianlarni 0‘z ichiga oladi va ular shaffoflik hamda rang hissalari asosida
birlashtiriladi.

3DGS jarayoni kamera parametrlarini Kirish sifatida gabul gilib, quyidagicha 3D
model hosil giladi:

R3p = M3pgs(t, ©)
bu yerda R;,— qayta tiklangan 3D modelni bildiradi.
3D Gaussian zichlik funksiyasi quyidagicha ifodalanadi:
G(x) = e 20RO =m0
bu yerda:

x— 3D nugqta vektori,

u— Gaussian markazi (mean),

Y — Gaussianning 3D fazodagi yoyilishi va orientatsiyasini ifodalovchi

kovariatsiya matritsasi.

Rekonstruksiya jarayonini optimallashtirish uchun ishlatilgan loss funksiyasi
quyidagicha aniglanadi:

1 7
L=(1- A)gz 1| Rsp — G; | +ALssm (R3p, G)
i=

bu yerda:

G— ground truth (asl ma’lumot),

Lgs;— Structural similarity loss,

A— piksel bo‘yicha xatolik va perceptual loss o‘rtasidagi balans koeffitsienti.

Ushbu loss funksiyasi rekonstruksiyaning vizual jihatdan realistic hamda son
jihatdan aniq bo‘lishini ta’minlaydi.

3D Gaussian reprezentatsiyasi tiklangandan so‘ng, yaratilgan chuqurlik xaritasi
yordamida hisoblandi.
Depth map quyidagicha hisoblanadi:

depth =M (R3p)
Pipeline ning yakuniy bosqichi - gologramma generatsiyasi hisoblanadi.
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Hisoblangan depth va RGB tasvirlar tensor holography yordamida gayta ishlanadi. Bu
neyron tarmogqga asoslangan usul bo‘lib, ResNet asosidagi neyron tarmoq yordamida
gologramma rekonstruksiyasi uchun kompleks to‘lqin frontini hisoblaydi.

Yugori sifatli gologramma yaratish uchun tensor holography ikkita tiklangan 3D
sahnaning RGB tasviri hamda taklif etilgan Depht yordamida hisoblangan depth image
Kirishni ishlatadi.

Jarayon quyidagicha ifodalanadi:
Hgrep = Mrensortoio (R3p, depth)
bu yerda My.ps0rmo10— teNSor holography modelidir.
Butun pipeline quyidagicha yozilishi mumkin:
Hree = Mrensortoto(Mapes(t, €), M (R3p))
Bu tenglama gologramma 3DGS modeli asosida depth bilan boyitilib, Tensor
Holography orqali qayta ishlanishini ko‘rsatadi.

Tasvirga olish mubhiti yopiq xona (indoor) va kamera va obyekt orasidagi masofa
14 sm bo‘lishi talab etiladi. Obyektlar radiusi 14 sm bo‘lgan aylana bo‘ylab bir xil
intervalda harakatlanib suratga olingan.

Tadgiqgotda ishlatilgan hisoblash muhiti quyidagicha edi:

Qurilmaviy ta’minot (Hardware):
Barcha tajribalar NVIDIA RTX 4090 grafik protsessori (GPU) va Intel Core i7-13900K
protsessoriga ega ishchi stansiyada bajarildi. Ushbu qurilmalar differensiallanuvchi
hajmiy renderlash (differentiable volume rendering) hamda real vaqt rejimidagi neyron
tarmoq inferensiyasining katta xotira talab qiluvchi jarayonlarini qo‘llab-quvvatlash
imkoniyati sababli tanlandi.

Ma’lumotlar va oldindan qayta ishlash (Data and Pre-Processing):
Biz Tanks and Temples benchmark ma’lumotlar to‘plamidan hamda o‘zimiz maxsus
usullar bilan tasvirga olgan video ketma-ketliklardan foydalandik. Fagat statik
rasmlardan iborat datasetlardan foydalanish o‘rniga video ishlatilgani sahnani yanada
realistik ko‘p-ko‘rish nuqtali (multi-view) usulda olish imkonini berdi.

Gologrammani gayta tiklash sifatini aniglash magsadida RGB-D ma’lumotlari
tensor golografiya CNN modeliga uzatildi, undan so‘ng faqat fazali gologramma H(m)
ning golografik rekonstruksiyasi olinadi. Hosil gilingan gologramma yordamida olingan
tasvirlarning qayta tiklash sifati (I) optik to‘lqin simulyatsiyasi usuli orgali baholanadi.
PSNR (peak signal-to-noise ratio) - gayta tiklangan tasvirdagi piksel anigligini
baholaydi.

SSIM (structural similarity index) - rekonstruksiya gilingan tasvirda tekstura va
strukturaviy o‘xshashlikning saqlanish darajasini baholaydi.

LPIPS (learned perceptual image patch similarity) — 3DGS yordamida render gilingan
obyektning mayda detalli tuzilmasi golografik sohada ganchalik aks etganini baholaydi
va shu orqgali tasvirning inson idrokiga yaqin sifatini aniglaydi.

Sahna PSNR (dB) SSIM LPIPS
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Sun’iy xona 28.4 0.89 0.12
Obyekt 26.2 0.84 0.18

Hisoblash samaradorligi. Golografik displeylar amaliy qo‘llanishi uchun
hisoblash jarayonlari qisqa vaqt ichida, ya’ni past kechikish bilan bajarilishi zarur.
Taklif etilayotgan yondashuv soddalashtirilgan tizimga asoslangan bo‘lib, yakuniy
chiqish tasviri uchun difraksiya integrallarini alohida hisoblash zaruratini yo‘qotish
orgali ortigcha hisoblash amallarini kamaytiradi.

3DGS ni o‘qitish: har bir sahna uchun bir martalik hisoblash xarajati sifatida
taxminan 5-10 dagiga.

RGB-D render qilish: har bir kadr uchun taxminan 15 ms.

Gologramma inferensiyasi: har bir kadr uchun taxminan 25 ms.

Umumiy inferensiya vaqgti har bir kadr uchun taxminan 40 ms ni tashkil etadi. Bu
esa soniyasiga 25-30 kadr ishlov berish imkonini beradi. Ushbu natija taklif etilgan
yaxlit usul megapiksel aniglikdagi interaktiv, real vaqt rejimida ishlovchi golografik
displeylarni yaratish imkoniyatiga ega ekanligini ko‘rsatadi.

Qayta tiklash sifatini yanada baholash magsadida, gayta tiklangan 3D Gaussian
modelidan 90 ta yangi ko‘rish nuqtasi (novel views) render qilindi. Ushbu tasvirlar
sahna atrofidagi turli viewpointlardan namuna olish orgali generatsiya gilindi.

Natijalar 3DGS usuli yangi perspektivalardan ham juda realistik, geometrik
jihatdan mos va izchil tasvirlarni sintez qila olishini ko‘rsatdi.
2-rasm. Gauss usuli natijasi

Depth estimation uchun taklif etilgan modelidan foydalanildi, chunki u bitta RGB
tasvirdan yuqori sifatli monokulyar depth map yaratish imkoniyatiga ega. An’anaviy
SfM yoki stereo-vision asosidagi yondashuvlardan fargli ravishda, ushbu model bir
nechta viewpointlarni talab gilmaydi. Shu sababli, u fagat bitta tasvir mavjud bo‘lgan
holatlar uchun juda mos hisoblanadi.
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Ushbu tadgiqotda “dpt-swin2-large-384” modelidan foydalanildi. Ushbu model
Dense Prediction Transformer (DPT) hamda Swin Transformer arxitekturasini
birlashtiradi. Mazkur model aniqlik va hisoblash samaradorligi o‘rtasidagi kuchli balans
sababli tanlandi. U golografik rekonstruksiya uchun mos bo‘lgan batafsil depth
xaritalarni yaratishda yuqori samaradorlik ko‘rsatadi. 3-rasmda bashorat gilingan depth
xaritalar ko‘rsatilgan.

3-rasm. Chuqurlik xaritasi

Keyingi bosgichda tensor holography RGB tasvirlar va ularga mos depth xaritalar
asosida gologrammalarni bashorat giladi. Model chigish sifatida olti kanalli
gologramma hosil qiladi. Bu kanallar qizil (red), yashil (green) va ko‘k (blue) rang
komponentlarining amplituda va faza ma’lumotlarini ifodalaydi.

Model ResNet arxitekturasiga asoslangan bo‘lib, bu tez va aniq inferensiyani
ta’minlaydi.

3.2.4-rasmda amplituda va faza ma’lumotlaridan double phase method yordamida
o‘zgartirilgan yashil kanalga tegishli phase-only hologram ko‘rsatilgan. Faqat yashil
komponent tasvirlangan bo‘lsa-da, model bir vaqtning o‘zida barcha RGB kanallar
uchun to‘liq rangli gologrammalarni generatsiya qiladi.

90 ta RGB tasvir va ularga mos taklif etilgan depth xaritalarni Tensor Holography
tizimiga uzatib, gayta tiklangan 3D sahnaning yangi sintez gilingan viewpointlariga mos
90 ta viewpoint-dependent gologrammalar yaratildi.
4-rasm. Tensor golografiya yordamida yaratilgan Gubka Menger gologrammasi.

3DGS yordamida 3D sahnalarni rekonstruksiya qilindi va RGB-D tasvirlar
asosida gologramma generatsiya qgilish uchun pipeline ishlab chiqildi. Ushbu pipeline
cheklangan kirish ma’lumotlari asosida ko‘p ko‘rinishli  gologrammalarni
muvaffaqgiyatli hosil gilish imkonini beradi.

Mazkur tadgigotda turli mashinali o‘qitish modellari yordamida 3D sahnalar
rekonstruksiya gilindi, chuqurlik xaritasi baholandi va gologrammalar generatsiya
gilindi. Ushbu modellar TensorFlow va PyTorch kutubxonalari yordamida amalga
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oshirilgan. Samaradorlikni oshirish uchun modellarni PyTorch asosida yagona tizimga
birlashtirish zarur. Bu pipeline ni soddalashtiradi va umumiy gologramma generatsiya
qilish jarayonini tezlashtiradi.

Xususan, tensor golografiya modelini yanada takomillashtirish mumkin. Tensor
golografiya datasetini yangi ishlab chiqilgan mashinali o‘qitish modeliga qo‘llash orqali
yugori rekonstruksiya anigligini saglagan holda tezroq inferensiyaga erishish mumkin
bo‘ladi.

Bundan tashqari, aniglik darajasini saglagan holda kiruvchi tasvirlar sonini
kamaytirish ham mumkin. Hozirgi vaqtda kamida 25 ta kiruvchi tasvir talab gilinadi.
Biroq cheklangan sondagi tasvirlardan ko‘p ko‘rinishli gologrammalarni hosil qilish
orqali pipeline’ni soddalashtirish mumkin. Rekonstruksiya sifatini saqlab qolgan holda
kamrog kiruvchi tasvirlar bilan ishlay oladigan modelni optimallashtirish muhim
tadqiqot yo‘nalishi bo‘lib qolmoqda.
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CHUQURLIK XARITALARI ASOSIDA FRAKTAL 3D OBYEKTLARNING
GEOMETRIK MODELINI QURISH VA GOLOGRAFIK TASVIRLARINI
SHAKLLANTIRISH USULILARI

Nabiyev Ilhomdjon Sharifovich
Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti

“Ta’lim jarayonini tashkil etish bo ‘lim boshlig‘i”
inabiyev7@gmail.com

Annotatsiya: Ushbu maqgolada chuqurlik xaritalari (depth maps) asosida fraktal
tuzilishga ega 3D obyektlarning geometrik modelini qurish va ularning golografik
tasvirlarini shakllantirish usullari tahlil gilingan. Fraktal geometriya yordamida o°z-
o‘ziga o‘xshash va murakkab strukturalarni modellashtirish imkoniyati chuqurlik
ma’lumotlari bilan integratsiyalashgan holda ko‘rib chiqiladi. Tadqiqotda chuqurlik
xaritalarini gayta ishlash, sirt rekonstruksiyasi va 3D fazoda fraktal obyektlarni
generatsiya qilish algoritmlari yoritilgan. Shuningdek, golografik tasvirlarni hosil
qilishda fazoviy yorug‘lik maydonini modellashtirish va interferensiya naqshlarini
hisoblash usullari muhokama qgilinadi. Taklif etilgan yondashuv kompyuter grafikasi,
tibbiy tasvirlash, virtual reallik va optik golografiya sohalarida qo‘llanilishi mumkin.

Kalit so‘zlar: fraktal geometriya, chuqurlik xaritalari, 3D modellashtirish,
golografik tasvir, ragamli gologramma, sirt rekonstruksiyasi, konvolyutsion neyron
tarmoglar, kompyuter grafikasi, fazoviy tasvirlash, interferensiya modellari

Abstract: This article analyzes the methods of constructing a geometric model of
3D objects with a fractal structure and forming their holographic images based on depth
maps. The possibility of modeling self-similar and complex structures using fractal
geometry integrated with depth information is considered. Algorithms for processing
depth maps, surface reconstruction and generation of fractal objects in 3D space are
covered in the study. Also, methods of modeling the spatial light field and calculating
interference patterns are discussed in creating holographic images. The proposed
approach can be used in the fields of computer graphics, medical imaging, virtual reality
and optical holography.

Keywords: fractal geometry, depth maps, 3D modeling, holographic image,
digital hologram, surface reconstruction, convolutional neural networks, computer
graphics, spatial imaging, interference models

AHHOTauMs: B [1aHHOM cCTaTbe AaHAMU3UPYIOTCS METOIbl IOCTPOEHUS
reomerpudeckoit Mozenu 3D-00beKTOB ¢ PpaKkTabHON CTPYKTYpOH U (POPMHUPOBAHUS
ux roJorpaduuecKnux M300paKeHWH Ha OCHOBE KapT Tiyounsl. Paccmorpena
BO3MOXXHOCTh ~ MOJICJIMPOBAHUS  CAMOMOJIOOHBIX M CJIOXHBIX  CTPYKTYp C
UCIOJIb30BaHUEM (DPAKTAIbHOM TE€OMETPUHM, MHTETPUPOBAHHOW ¢ HHGOpMalueil o
ryouHe. B uccnenoBaHUM pacCMOTPEHBI aJITOPUTMbI OOpaOOTKH KapT TIIyOWHBI,
PEKOHCTPYKIIMM TOBEPXHOCTH U TeHepanuu (pakTanbHbiX 00BekTOB B 3D-
npocTpancTBe. Takxke 0OCYXKIArOTCS METOJbl MOJAEIUPOBAHUS MPOCTPAHCTBEHHOTO
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CBETOBOTO TMOJSI UM pacueTra HWHTEPPEPEHIUOHHBIX KapTHUH TMpU  CO3JaHHUH
rosorpaduuecknx n3o0paxeHuit. [IpeamokeHHbIN MOaX01 MOKET OBITh MCTIOJIB30BaH B
o0nacTd KOMIMBIOTEPHON Tpaduky, MEAMIMHCKOW BHU3yaM3allUd, BHUPTYaTIbHOM
peabHOCTU U ONITUYECKOU rojorpadumu.

KiawuyeBble cjoBa: (¢dpakTanpbHas TeoMeTpusi, KapTbhl TiayouHsl, 3D-
MOJIeIUpOBaHue, rojorpadguueckoe  HM300pakeHWe, LudpoBas  TojorpaMmma,
PEKOHCTPYKITHS TOBEPXHOCTH, CBEPTOYHBIC HEUPOHHBIE CETH, KOMIIBIOTEpHAs rpaduka,
IMPOCTPAHCTBCHHAA BU3yaJIM3alusi, I/IHTep(l)epeHHI/IOHHBIC MOJICIN.

Kirish

Hozirgi kunda kompyuter grafikasi va sun’iy intellekt sohasida ikki o‘lchamli
(2D) tasvirlardan uch o‘lchamli (3D) obyektlarni tiklash masalasi dolzarb ilmiy
yo‘nalishlardan biri hisoblanadi. Aynigsa, murakkab geometrik tuzilishga ega bo‘lgan
fraktal obyektlarni 3D fazoda modellashtirishda an’anaviy geometrik usullar yetarli
samaradorlikni ta’minlamaydi. Shu sababli so‘nggi yillarda sun’iy intellekt asosidagi
yondashuvlar, xususan, depth (chuqurlik) xaritasi asosidagi rekonstruksiya usullari keng
go‘llanilmoqda.

Hozirgi ilmiy adabiyotlarda 2D tasvirdan 3D model hosil gilishning bir nechta
asosiy yondashuvlari mavjud bo‘lib, ularni quyidagi guruhlarga ajratish mumkin:

- Geometrik (klassik) usullari. Ushbu yondashuvlarda 3D model tasvirdagi
geometrik xususiyatlar asosida tiklanadi. Misol tariqasida, stereoskopik ko‘rish (stereo
vision), Structure from Motion - SfM, kop‘p ko‘rinishli rekonstruktsiya (Multi-view
reconstruction). Bu usullar bir nechta rasmlarni talab qiladi va obyektning turli
burchaklardan olingan tasvirlariga asoslanadi. Shu sababli, bitta rasm mavjud bo‘lgan
holatda ularning qo‘llanilishi cheklangan.

- Fotogrammetriya usullari. Fotogrammetriya ko‘p sonli rasmlar asosida yuqori
aniglikdagi 3D model yaratadi. Bu usul, juda aniq natija beradi, lekin ko‘p hisoblash
resurslarini talab qiladi va katta hajmdagi tasvirlar to‘plamisiz ishlamaydi. Fraktal
obyektlar uchun bu usul har doim ham qulay emas, chunki ularning o°z-o0‘ziga o‘xshash
(self-similarity) tuzilishi oddiy fotogrammetrik moslashuvni giyinlashtiradi.

- Voksel (voxel-based) rekonstruksiya. Bu usulda fazo kichik kub elementlarga
(voxel) bo‘linadi va obyekt ushbu voxel to‘plami sifatida ifodalanadi. Bu usulning
afzalliklari, hajmiy ifoda mavjud va murakkab shakllarni tasvirlash mumkin.
Kamchiliklari esa, xotira sarfi juda katta va yugori aniglikda ishlash giyin [50].

- Neyron tarmoglar asosidagi implicit modellar (NeRF, SDF). So‘ngi yillarda
NeRF (Neural Radiance Fields) va Signed Distance Functions (SDF) asosidagi metodlar
keng targalgan. Ular sahnani uzluksiz funksiya sifatida ifodalaydi va juda realistik natija
beradi. Ammo, ko‘p ko‘rinishli ma’lumot talab qiladi, hisoblash murakkabligi yuqori va
real vaqt rejimida ishlashi giyin.

- Depth (chuqurlik) xaritasi asosidagi usullar. Bu yondashuvda 2D tasvirdan
avval depth map olinadi, so‘ng u orqali 3D model tiklanadi. Bu usul aynigsa bitta rasm
asosida ishlay olishi, hisoblash tezligining yugqoriligi, sun’iy intellekt yordamida
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aniglikning oshirilishi hamda fraktal obyektlarning lokal geometriyasini yaxshi tiklashi
bilan ajralib turadi.

Depth asosidagi yondashuvning nazariy mohiyati shundaki, Depth xarita - bu
tasvirdagi har bir piksel uchun chuqurlik giymatini beruvchi funksiya bo‘lib, u D (u, v)
bilan ifodalanadi, bu yerda, u, v - tasvir koordinatalari va D - esa chuqurlik giymatidir.
Ushbu chuqurlik giymatlari yordamida har bir pikselni 3D fazoga akslantirish mumkin,
ya’ni:

_ (u—cy) D(w,v) v (v—c,) - D(u,v)
fr ' fy

Natijada tasvir nuqtalari uch o‘lchamli fazoda joylashgan nuqtalar to‘plamiga
(point cloud) aylanadi.

Yugorida aytib o‘tilganidek Depth asosidagi yondashuv boshqa metodlarga
nisbatan bir qator muhim afzalliklarga ega. Ko‘pgina klassik usullar ko‘p rasmlarni talab
qilsa, depth usuli bitta rasm asosida ham ishlay oladi. Bu esa amaliy qo‘llanilish
doirasini kengaytiradi. Depth xarita har bir piksel uchun alohida chuqurlik giymatini
beradi. Bu esa obyektning egri sirtlari, kichik detallar va fraktal strukturalarini aniqroq
tiklash imkonini beradi. NeRF yoki SDF kabi metodlarga nisbatan depth usuli kamroq
resurs talab giladi, tezroq ishlaydi va real vaqgtga yaqin natija bera oladi. Depth
estimation modellari CNN, Transformer va hybrid arxitekturalar asosida qurilgan bo‘lib,
ular murakkab sahnalarni ham to‘g‘ri tahlil qila oladi. Fraktal obyektlar o‘z-o‘ziga
o‘xshash, ko‘p darajali va noan’anaviy geometriyaga ega. Shu sababli Depth xarita lokal
strukturalarni yaxshi ushlab qoladi va bu fraktalning har bir iteratsion gatlamini
tiklashda muhim ahamiyatga egaligini bildiradi.

Bir dona tasvirdan (ya’ni bitta kameradan olingan 2D tasvir) umumiy sahnalar
uchun chuqurlikni baholash kompyuter ko‘rish sohasidagi muhim fundamental
muammolardan biri hisoblanadi. Ushbu masala sahnani tushunish, 3D modellashtirish,
robototexnika kabi ko‘plab amaliy yo‘nalishlarda keng qo‘llaniladi. Shu bilan birga, bu
masala matematik nuqtai nazardan noto‘g‘ri qo‘yilgan (ill-posed) muammo hisoblanadi,
chunki bitta tasvir turli xil real uch o‘lchamli sahnalarga mos kelishi mumkin.

Inson uchun bitta tasvirdan 3D tuzilmani anglash nisbatan oson bo‘lsa-da,

X

,Z =D(u,v)

kompyuter ko‘rish algoritmlari uchun bu murakkab vazifa bo‘lib qolmogda. Buning
sababi shundaki, vaqt bo‘yicha ma’lumotlar (temporal information), stereo mosliklar
kabi ishonchli signallar mavjud emas.

Tadgiqgotlarda asosan geometrik farazlarga asoslangan yondashuvlar
qo‘llanilgan, masalan, xonalar yoki tashqi muhitlarni modellashtirishda “quti modeli”
(box model) dan foydalanish. Birog, bunday modellarning asosiy cheklovi shundaki,
ular faqat ma’lum turdagi sahna strukturalarini ifodalay oladi va umumiy sahnalar uchun
chuqurlikni baholashda samarali emas.

Keyinchalik parametrsiz  (non-parametric) usullar taklif etildi. Bu
yondashuvlarda o‘xshash tasvirlarni bazadan qidirish, ularni moslashtirish va silliglik
cheklovlari asosida optimallashtirish orgali chuqurlikni aniglash amalga oshiriladi.
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Ushbu yondashuv semantik jihatdan o‘xshash tasvirlar o‘xshash chuqurlik tagsimotiga
ega bo‘ladi degan farazga asoslanadi. Birog, bu usul bosgichma-bosqich (decoupled)
jarayon tufayli xatoliklarni uzatib yuborishga moyil bo‘lib, katta hajmdagi tasvirlar
bazasini talab giladi.

Qo‘shimcha ma’lumotlardan foydalanishga qaratilgan tadqiqotlar ham olib
borildi, masalan, foydalanuvchi belgilari (annotations) va semantik segmentatsiya.
Xususan, Ladicky va boshqalar chuqurlikni baholash va semantik belgilashni birgalikda
bajarish har ikkala jarayon samaradorligini oshirishini ko‘rsatgan. Shunga qaramay,
ushbu yondashuvlarning aksariyati qo‘lda ishlab chiqilgan (hand-crafted) xususiyatlarga
asoslanadi. Ishda esa oldingi yondashuvlardan fargli ravishda chuqurlikni baholash
masalasi chuqur o‘rganishga asoslangan uzluksiz qiymatli shartli tasodifiy maydon
(continuous CRF) modeli orgali ifodalangan. Bu yondashuvda hech ganday geometrik
priorlar yoki qo‘shimcha ma’lumotlarga tayanilmagan. Shartli tasodifiy maydonlar
(CRF) tuzilmaviy bashoratlash uchun keng qo‘llaniladigan grafik modellar hisoblanadi.
Ular asosan Klassifikatsiya (diskret) muammolarida o‘rganilgan bo‘lsada, regressiya
(uzluksiz) masalalarida kamroq tadqiq etilgan.

Uzluksz CRF bo‘yicha dastlabki ishlardan biri bo‘lib, u hujjatlarni reytinglash
masalasida qo‘llanilgan. Ma’lum shartlar bajarilganda, ehtimollik  zichligi
funksiyasidagi normallashtiruvchi ko‘paytuvchi (partition function) analitik tarzda
hisoblanishi mumkin, bu esa maksimal ehtimollik optimallashtirishni to‘g‘ridan-to‘g‘ri
yechishga imkon beradi. Keyinchalik ushbu model masofadan zondlash va tasvirlarni
shovqindan tozalash kabi vazifalarda ham qo‘llanilgan. Ishda chuqurlik qiymatlarining
uzluksiz tabiatini hisobga olgan holda, chuqurlikni baholash masalasida continuous CRF
modelini qo‘llash taklif etilgan va uning potensial funksiyalarini chuqur konvolyutsion
neyron tarmoq (CNN) yordamida o‘rganilgan.

Chuqur konvolyutsion neyron tarmoqlar (CNN) kompyuter ko‘rish sohasida
katta muvaffaqiyatlarga erishdi. CNN xususiyatlari turli ko‘rish vazifalarida yuqori
natijalarni ko‘rsatmoqda. Biroq, ularning tuzilmaviy o‘rganish (structured learning)
masalalarida, ya’ni CNN va grafik modellarni birgalikda o‘qitishda qo‘llanilishi hali
yetarlicha o‘rganilmagan. Bizning bilishimizcha, bunday yondashuv chuqurlikni
baholashda ilgari qo‘llanilmagan. Ushbu ishda aynan shu bo‘shliq to‘ldiriladi, ya’ni
CNN va continuous CRF birgalikda o‘rganiladi. Ishda CNN va continuous CRF ni
birlashtirgan holda chuqurlikni baholash uchun chuqur konvolyutsion neyron maydon
modeli taklif etilgan. Uzluksiz qiymatlar tufayli ehtimollik zichligi funksiyasining
normallashtiruvchi  ko‘paytuvchisi  analitik  hisoblangan va  log-ehtimollik
optimallashtirishni ~ anig  yechish  mumkin.  Gradientlar orgaga targatish
(backpropagation) orgali aniq hisoblanadi. Yangi tasvir uchun chuqurlikni aniglash
(MAP yechim) yopiq ko‘rinishda tez hisoblanishi belgilab o‘tilgan. CRF modelining
unary va pairwise potensial funksiyalari yagona CNN tizimida birgalikda o‘rganilgan.
Ichki (indoor) va tashqi (outdoor) sahnalar to‘plamlarida zamonaviy (state-of-the-art)
usullardan ustun natijalarni ko‘rsatgan.
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Avvalgi tadgigotlarda chuqurlikni baholash masalasi odatda Markov tasodifiy
maydoni (MRF) asosidagi o‘rganish muammosi sifatida ifodalanadi. Biroq, MRF
modelini aniq o‘rganish va inferensiya qilish umumiy holda hisoblash jihatidan
murakkab (intractable) bo‘lgani sababli, aksariyat yondashuvlarda turli yaqinlashuv
usullari, masalan, multi-conditional learning (MCL) va particle belief propagation
(PBP) go‘llaniladi. Natijada yangi tasvir uchun chuqurlikni bashorat qilish
samaradorligi past bo‘lib, ishda taxminan 4-5 soniyada esa 30 soniyagacha vaqt talab
etadi.

Bundan tashqari, ushbu usullar moslashuvchanlik nuqtai nazaridan ham
cheklovlarga ega: usullar tasvirlarning gorizontal tekislangan (alignment) bo‘lishiga
bog‘liq bo‘lsa, yondashuvi oldindan semantik belgilangan (semantic labelling) o‘quv
ma’lumotlarini talab qiladi.

Liu va boshqalar qo‘shni superpikselar o‘rtasidagi munosabatlarni (masalan,
yopilish — occlusion) hisobga olish uchun diskret-uzluksiz CRF modelini taklif etdilar.
Biroq, ular ham o‘rganish va MAP inferensiya jarayonida yaqinlashuv usullaridan
foydalanishga majbur bo‘lgan. Bundan tashqari, ushbu usul boshlang‘ich bahoni
aniglash uchun tasvirlarni gidirish (image retrieval) jarayoniga tayanadi. Yondashuv
yuqoridagilardan fargli ravishda chuqur uzluksiz CRF modeliga asoslangan. Bu
modelda ehtimollik zichligi funksiyasining normallashtiruvchi ko‘paytuvchisi (partition
function) analitik tarzda hisoblanishi sababli, log-ehtimollik optimallashtirish
masalasini hech ganday yagqinlashuvlarsiz to‘g‘ridan-to‘g‘ri yechish mumkin. Yangi
tasvir uchun chuqurlikni bashorat qgilish yugori samaradorlikka ega, chunki yopiq
(closed-form) yechim mavjud. Bundan tashgari, modelda hech ganday geometrik
priorlar yoki qo‘shimcha tashqi ma’lumotlar kiritilmagan.

Boshga tomondan, avvalgi yondashuvlarning barchasi qo‘lda ishlab chiqilgan
xususiyatlarga (hand-crafted features), masalan, texton, GIST, SIFT, PHOG, object
bank va boshqalarga tayanadi. Bizning yondashuvimizda esa CRF modelining unary va
pairwise potensial funksiyalarini shakllantirish uchun chuqur konvolyutsion neyron
tarmoq (CNN) o‘rganiladi.

Yana ishlardan biri sifatida Tompson va boshqalar inson skeletini aniglash
masalasi uchun CNN va MRF ni birgalikda o‘qituvchi gibrid arxitekturani taklif etgan.
Ular avval unary va fazoviy modellarni alohida o‘qitib, so‘ngra ularni birgalikda nozik
sozlash (fine-tuning) orgali optimallashtirgan. Bunda ehtimollik funksiyasidagi
normallashtiruvchi ko‘paytuvchi olib tashlanib, yaqginlashuv qo‘llanilgan.

Shuningdek, ishida ham uzluksiz CRF potensial funksiyalarini neyron
tarmogqlar yordamida modellashtirish qo‘llanilgan bo‘lib, ushbu model faqat bitta to‘liq
bog‘langan (fully connected) yashirin qatlamdan iborat, [60] da taklif etilgan model esa
chugur CNN arxitekturasiga asoslangan. Shu sababli yondashuvining murakkab
chuqurlikni baholash muammosidagi samaradorligi aniq emas.

Mazkur ishda 2D fraktal tasvirdan chuqurlik xaritasini tiklash uchun fraktal
tuzilishga moslashtirilgan chuqur uzluksiz neyron maydon modeli taklif etiladi.
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Ushbu yondashuvning asosiy g‘oyasi shundan iboratki, depth xaritani tiklash faqat bitta
neyron tarmogning lokal bashoratiga tayanib qolmasligi kerak. Chunki fraktal
obyektlarda mayda va yirik detallar o‘zaro bog‘langan bo‘ladi, obyektning turli
sohalarida o‘xshash tuzilmalar qayta-gayta uchraydi, chegara zonalari esa murakkab va
ko‘p masshtabli xususiyatga ega. Shu sababli yakuniy depth xarita uch xil axborot
manbaini birlashtirgan holda aniglanadi: birinchidan, tasvirning har bir kichik gismi
uchun chuqur tarmog tomonidan olingan dastlabki chuqurlik bahosi; ikkinchidan,
qo‘shni regionlar o‘rtasidagi strukturaviy va vizual o‘xshashlik; uchinchidan esa fraktal
geometriyaga xos bo‘lgan lokal o‘lcham, o‘z-o‘ziga o‘xshashlik va murakkablik
ko‘rsatkichlari.

Madgoladagi modelda tasvir superpixellarga ajratilib, har bir superpixel uchun
unary term CNN orqali, pairwise term esa qo‘shni superpixellar o‘rtasidagi
o‘xshashliklar orqali quriladi. So‘ngra ular continuous CRF energiya funksiyasida
birlashtiriladi. Ushbu ishda ayni shu g‘oya fraktal tasvirlar uchun kengaytirilib, pairwise
gismga va alohida prior gismga fraktal xususiyatlar kiritiladi.

Oddiy monocular depth estimation usullari odatda tabiiy sahnalar uchun ishlab
chigilgan bo‘ladi. Bunday usullarda obyektlar sirtlari ko‘pincha sillig, konturlari
nisbatan aniq, tekstura o‘zgarishi esa klassik statistik xususiyatlar bilan tavsiflanadi.
Fraktal tasvirlarda esa vaziyat boshgacha. Bu turdagi obyektlarda bir xil shakl
elementlari turli masshtablarda takrorlanadi, lokal tekstura kuchli o‘zgaruvchan bo‘ladi,
mayda detallarning ko‘pligi esa chuqurlikni oddiy yorug‘lik yoki gradient asosida
baholashni giyinlashtiradi. Shu sababli fraktal obyektlar uchun depth ni tiklashda fagat
klassik rang, tekstura yoki gradient belgilariga tayangan yondashuvlar yetarli natija
bermaydi.

Taklif etilayotgan usulning ustunligi shundaki, u depth ni alohida regionlar
bo‘yicha bashorat qilish bilan cheklanmaydi, balki regionlar o‘rtasidagi bog‘liglikni va
fraktal obyektning ichki geometriyasini birgalikda hisobga oladi. Natijada yakuniy
depth xarita nafaqat silliqroq, balki fraktal strukturaning ko‘p masshtabli tabiatiga ham
mosroq bo‘ladi.

Usulning birinchi bosgichida kiruvchi RGB tasvir kichik bir jinsli gismlarga
ajratiladi. Bu gismlar oddiy piksellar emas, balki superpixel yoki adaptiv regionlar
ko‘rinishida olinadi. Buning sababi shundaki, depth ni to‘g‘ridan-to‘g‘ri har bir piksel
darajasida hisoblash ko‘p hisoblash resursini talab giladi va ko‘pincha shovqginga sezgir
bo‘ladi. Superpixelga ajratish esa tasvirning lokal strukturaviy yaxlitligini saqlagan
holda hisoblashni soddalashtiradi.
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Faraz gilamiz, tasvir n ta regionga bo‘lingan bo‘lsin. U holda yakuniy depth

giymatlar vektori quyidagicha yoziladi:
Y =[y1,Y2 - Inl"

bu yerda y, — p -regionga mos
chuqurlik giymati. [60] maqgolada ham tasvir
superpixellar asosida ko‘rib chiqiladi va har
bir superpixel markaziga bitta depth giymat
biriktiriladi.

Taklif etilayotgan usul continuous
conditional random field g‘oyasiga asoslanadi. Tasvir x berilganda depth
qiymatlarining ehtimollik tagsimoti quyidagi ko‘rinishda beriladi:

P(ylx)= Z(lx) exp (—E(y,x))

bu yerda E(y,x) — energiya funksiyasi, Z(x) esa normallovchi had
hisoblanadi. Bu ifodaning mohiyati shundan iboratki, energiya qancha kichik bo‘lsa, shu
depth yechim shuncha ma’qul hisoblanadi. Demak, masala amalda energiya
funksiyasini minimallashtirishga keltiriladi. maqgolada ham aynan shu formuladan
foydalanilgan va continuous holatda partition function analitik hisoblanishi
ta’kidlangan.

Mazkur ishda energiya funksiyasi uchta asosiy tarkibiy gismdan tashkil topadi:

1
EG) = ) (5p—7)" + Z S Roa O = ¥ +11 ) (3p = y)?

EN EN
P (p.9)ES P

Bu yerda birinchi had — unary term, ikkinchi had — pairwise term, uchinchi
had esa fraktal prior term hisoblanadi. Aynan uchinchi had mazkur ishning muhim
yangiligi sifatida garaladi.

Unary gism har bir region uchun alohida depth bahosini beradi. Bu baho chuqur
tarmog tomonidan topiladi va z,bilan belgilanadi. Unary had quyidagicha yoziladi:

U(yp'x) = (yp - Zp)z

Bu yerda z,, chugur tarmogning p-region uchun bergan dastlabki taxminidir.
Ushbu hadning vazifasi shundan iboratki, yakuniy depth giymati neyron tarmoq
bashoratidan keskin chetga chiqgib ketmasligi kerak. Agar y,va z, bir-biriga yaqin
bo‘lsa, had kichik bo‘ladi; aks holda u kattalashadi. Demak, unary qism lokal vizual
belgilarga asoslangan birlamchi depth axborotini beradi.

modelda unary gism CNN orgali qurilib, har bir superpixelga mos patch
224x%224 o‘lchamda tarmoqqa uzatiladi va undan bitta real qiymatli depth bahosi olinadi.

Agar fagat unary had ishlatilsa, har bir region mustaqgil baholanadi. Bu esa
depth xaritada keskin, mantigsiz o‘zgarishlarga olib kelishi mumkin. Shuning uchun
qo‘shni regionlar o‘rtasidagi bog‘liglikni ifodalovchi pairwise had kiritiladi:

1
V(:Vp'Yq' xX) = Equ (Yp - .Vq)z
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Bu yerda R,,— qo‘shni pva qregionlari orasidagi o‘xshashlik koeffitsienti.
Agar ikki region juda o‘xshash bo‘lsa, R,,katta bo‘ladi va model ularning depthlarini
bir-biriga yaginlashtiradi. Agar ular keskin farglansa, R,  kichik bo‘ladi va depth
giymatlari orasidagi tafovutga ko‘proq ruxsat beriladi.

[60] modelda R, rang, rang gistogrammasi va LBP tekstura belgilariga

asoslangan. Bizning ishda esa bu qism fraktal tasvirlar uchun kengaytiriladi. Ya’ni
qo‘shni regionlar o‘xshashligi nafaqat vizual belgilar, balki fraktal xususiyatlar asosida
ham aniglanadi:

K
_ x)
qu - Z Br Spq
k=1

bu yerda S\ — k-turdagi o‘xshashlik belgisi, 3 esa uning vazni.

Amalda quyidagi o‘xshashliklar tanlanadi:

s,gi,) =exp (=1 Il ¢y — ¢4 11%)

rang o‘xshashligi;
Spa = exp (=12 Il & = tq I1%)
tekstura o‘xshashligi;
Spq = exp (=v3 | Dy =Dy 1)
lokal fraktal o‘lcham o‘xshashligi;
Spq = exp (=12 (1 = pyy))
0‘z-o0‘ziga o‘xshashlik koeffitsienti bo‘yicha yaqinlik;
Sya = exp (=¥s Il gp — gq I1?)

gradient-geometrik o‘xshashlik.

Bu yerda c, regionning o‘rtacha rangi, t, tekstura belgisi, D, lokal fraktal
dimension, p,, self-similarity koeffitsienti, g, esa gradient yoki lokal geometriya
deskriptori hisoblanadi. Shu tariga pairwise gism fraktal obyektlarda regionlar orasidagi
bog‘liglikni ancha mazmunliroq ifodalaydi.

Mazkur ishning asosiy yangiliklaridan biri depth ni tiklash jarayoniga maxsus
fraktal prior Kiritilishidir. Bu priorning vazifasi shundan iboratki, regionning ichki
fraktal tuzilishi ham depth ga ta’sir etuvchi mustaqil axborot manbai sifatida garaladi.
Ushbu had quyidagicha yoziladi:

F(yprx) = TI()’p - hp)z

buyerda h,— fraktal belgilar asosida topilgan depth-prior, nesa ushbu hadning
vazn koeffitsienti.

Fraktal prior quyidagicha aniglanadi:

hp = d)(fp)

bu yerda f,,— p-regionning fraktal belgilar vektori:
fp = [Dp, Hy, Ep, pp, 1ep]"
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Bu yerda D,— lokal fraktal dimension, H,— entropiya yoki murakkablik
ko‘rsatkichi, E,— kontur zichligi, p,— self-similarity, x,esa lokal egri chiziglilik yoki

geometriya ko rsatkichi. ¢(-) oddiy chizigli regressiya, kichik neyron tarmoq yoki
boshqa funksional operator bo‘lishi mumkin.

Bu hadning mazmuni juda muhim: agar biror region fraktal jihatdan murakkab,
yugqori detalga ega va 0°z-o0°ziga kuchli o‘xshashlikni namoyon etsa, u holda uning depth
giymati ham shu strukturaga mos tarzda shakllanishi kerak. Demak, model endi fagat
tasvir ko‘rinishiga emas, balki obyektning matematik-geometrik tabiatiga ham tayanadi.

Hisoblashni qulaylashtirish uchun energiya funksiyasi matritsaviy shaklga
keltiriladi. Buning uchun quyidagilar kiritiladi:

zZ = [zl,zz, iy Zp)T R = [hy, hy, o by ]T

R = Pq PP Z qu

Shunda energiya funksiyasi quyidagi 1xcham ko‘rinishga ega bo‘ladi:
E(y,x) =yTAy — 2bTy + C
bu yerda
A=@A+nI+D—-R
b=2z+nh
C=z"z+nh"h

Mazkur ko‘rinishning afzalligi shundaki, energiya kvadratik shaklga ega
bo‘ladi va bu optimal yechimni aniq topish imkonini beradi.

[60] continuous CRF uchun MAP inferensiya yopiq ko‘rinishda yechilishi
ko‘rsatilgan va yakuniy yechim y* = A~!zshaklida yozilgan. Bizning modelda fraktal
prior ham kiritilgani sababli yechim quyidagicha bo‘ladi:

y*=A4"1h

Bu formula juda muhim. U shuni anglatadiki, yakuniy depth xarita uchta
axborot manbaining muvozanatli kombinatsiyasi sifatida olinadi: CNN bashorati,
qo‘shni regionlar silligligi va fraktal prior. Agar n = Obo‘lsa, model oddiy CNN+CRF
holatiga gaytadi. Agar pairwise had olib tashlansa, model fagat alohida regionlar
bo‘yicha regressiyaga aylanadi. Demak, taklif etilgan usul avvalgi yondashuvlarning
umumlashgan va kuchaytirilgan ko‘rinishidir.

Taklif etilayotgan usulni amalda quyidagi ketma-ketlikda bajarish mumkin.

Birinchi bosgichda 3D fraktal obyektlar yoki ularning tasvirlari tayyorlanadi.
Agar sintez gilingan ma’lumotlar ishlatilsa, har bir obyekt uchun RGB tasvir va ground-
truth depth xarita hosil qilinadi. Bu ma’lumotlar keyinchalik modelni o‘qitish va
baholash uchun xizmat giladi.

Ikkinchi bosgichda RGB tasvir superpixellarga ajratiladi. Har bir superpixel bir
jinsli lokal region sifatida garaladi va uning markazi, maydoni hamda chegarasi
aniglanadi.

Uchinchi bosgichda har bir region atrofidan tasvir patchi olinadi va unary
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tarmoqqa uzatiladi. Tarmogq ushbu region uchun dastlabki depth giymati z,ni bashorat
giladi.

To‘rtinchi bosgichda har bir region uchun fraktal belgilar hisoblanadi. Ular
orasida lokal fraktal dimension, entropiya, edge density, self-similarity va gradient-
geometrik deskriptorlar bo‘lishi mumkin.

Beshinchi bosgichda qo‘shni regionlar aniqlanadi va ular orasidagi o‘xshashlik
koeffitsientlari hisoblanadi. Shu asosda R,,;matritsa quriladi.

Oltinchi bosgichda fraktal prior h,, = ¢ (f,)hisoblanadi. Bu giymat regionning
ichki fraktal tuzilishi asosida olinadigan qo‘shimcha depth bahosidir.

Yettinchi bosgichda Ava btuziladi:

A=1+nI+D—-R,b=z+nh

Sakkizinchi bosgichda yakuniy depth vektor:

y*=A"1b

formula orgali hisoblanadi.

To‘qqizinchi bosqichda regionlarga mos depth qiymatlar yana piksel fazosiga
qayta yoyiladi va kerak bo‘lsa silliglash yoki edge-preserving refinement bosqgichi
qo‘llanadi.

Taklif etilgan model bir nechta muhim afzalliklarga ega. Birinchidan, u
monocular depth estimation masalasini strukturaviy tarzda qo‘yadi va qo‘shni regionlar
orasidagi mantiqiy bog‘liglikni saqlaydi. Ikkinchidan, fraktal obyektlarga xos ko‘p
masshtabli o‘z-o°‘ziga o‘xshashlik va murakkablik xususiyatlari modelga bevosita
kiritiladi. Uchinchi afzallik shundaki, energiya funksiyasi kvadratik bo‘lgani sababli
inferensiya yopiq ko‘rinishda yechiladi, bu esa hisoblash samaradorligini oshiradi.
To‘rtinchidan, model modulli bo‘lib, undagi unary tarmoqni CNN, ResNet, Vision
Transformer yoki boshga chuqur arxitekturalar bilan almashtirish mumkin.

Mazkur yondashuvning ilmiy yangiligi quyidagicha bayon gilinishi mumkin.
Birinchidan, monocular depth estimation masalasi fraktal obyektlar uchun maxsus
moslashtirilib, continuous neural field modeliga fraktal prior kiritildi. Ikkinchidan,
pairwise had tarkibiga klassik rang va tekstura bilan bir gatorda lokal fraktal dimension,
self-similarity va ko‘p masshtabli murakkablik belgilariga asoslangan yangi o‘xshashlik
mezonlari qo‘shildi. Uchinchidan, yakuniy depth xarita CNN bashorati va fraktal
geometrik priorning birgalikdagi optimallashuvi asosida tiklandi. To‘rtinchidan,
modelning inferensiyasi aniq matritsaviy yechimga ega bo‘lgani sababli uni amaliy
hisoblash tizimlarida samarali qo‘llash mumkin.

Shunday qilib, taklif etilayotgan usulning mohiyati shundan iboratki, 2D fraktal
tasvirdan depth xarita tiklash masalasi bir vaqtning o‘zida uchta turdagi axborotga
tayangan holda yechiladi: lokal chuqur tarmoq bashorati, qo‘shni regionlar o‘rtasidagi
strukturaviy silliglik va fraktal tuzilishga asoslangan prior. Bu esa fraktal obyektlarning
murakkab ko‘p masshtabli geometriyasini chuqurlikni tiklash jarayonida inobatga olish
imkonini beradi. Natijada hosil gilingan depth xarita oddiy regressiya modellarga
qaraganda mantiqan yaxlitroq, kontur bo‘yicha aniqroq va fraktal detallarga nisbatan
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sezgirroq bo‘ladi.
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SUN’IY INTELLEKT USULLARI (CNN) YORDAMIDA 3D FRAKTAL
OBYEKTLARNI GEOMETRIK MODELLASHTIRISH

Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti
“Televizion va media texnologiyalar” kafedrasi texnika fanlari falsafa doktori PhD,
dotsent Tastanova Saida Aldiyarovna
Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti
“Ta’lim jarayonini tashkil etish bo ‘lim boshlig ‘i” Nabiyev Ilhomdjon Sharifovich.
inabiyev7@gmail.com

Annotatsiya: Ushbu maqolada sun’iy intellektning chuqur o‘rganish usullaridan
biri bo‘lgan konvolyutsion neyron tarmoglar (CNN) yordamida 3D fraktal obyektlarni
geometrik modellashtirish masalalari o‘rganilgan. Fraktal geometriya murakkab va o‘z-
o‘ziga o‘xshash tuzilmalarni tavsiflashda muhim ahamiyat kasb etadi hamda kompyuter
grafikasi, arxitektura, tibbiyot va geoinformatsion tizimlarda keng qo‘llaniladi.
Tadqgigotda 3D fraktal obyektlarning geometrik xususiyatlarini aniglash, ularni
tasniflash va modellashtirish uchun CNN arxitekturasidan foydalanish imkoniyatlari
tahlil gilingan. Shuningdek, neyron tarmoq asosida fraktal parametrlarni avtomatik
aniqlash va uch o‘lchovli modellarni yaratish jarayonining samaradorligi baholangan.
Olingan natijalar CNN texnologiyalarining fraktal obyektlarni modellashtirish anigligini
oshirish va hisoblash xarajatlarini kamaytirishga xizmat gilishini ko‘rsatadi. Tadqiqot
natijalari murakkab geometrik shakllarni avtomatlashtirilgan tarzda yaratish va tahlil
gilish sohalarida amaliy ahamiyatga ega.

Kalit so‘zlar: Sun’iy intellekt, konvolyutsion neyron tarmoqlar (CNN), chuqur
o‘rganish, 3D modellashtirish, fraktal geometriya, geometrik modellashtirish,
kompyuter grafikasi, uch o‘lchovli obyektlar, mashinaviy o‘qitish, fraktal tahlil, neyron
tarmoglar, ragamli modellashtirish.

Abstract: In this article, geometric modeling of 3D fractal objects using
convolutional neural networks (CNN), which is one of the deep learning methods of
artificial intelligence, is studied. Fractal geometry is important for describing complex
and self-similar structures and is widely used in computer graphics, architecture,
medicine, and geoinformation systems. In the study, the possibilities of using the CNN
architecture for determining the geometric properties of 3D fractal objects, their
classification and modeling were analyzed. Also, the effectiveness of the process of
automatic determination of fractal parameters and creation of three-dimensional models
based on a neural network was evaluated. The obtained results show that CNN
technologies serve to increase the accuracy of fractal object modeling and reduce
computational costs. The results of the research are of practical importance in the fields
of automated creation and analysis of complex geometric shapes.

Keywords: Artificial intelligence, convolutional neural networks (CNN), deep
learning, 3D modeling, fractal geometry, geometric modeling, computer graphics, three-
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dimensional objects, machine learning, fractal analysis, neural networks, digital
modeling.

AHHoTanms: B nanHOl cTaThe M3yuyaeTcs reoMeTpuieckoe MoienupoBanue 3D
dbpakTaIbHBIX 00BEKTOB C TMTOMOIILI0 cBepTOUHBIX HelpoHHBIX ceTelr (CNN), kotopoe
SBJISIETCSI OJHUM M3 METOJIOB TJIyOOKOro OOy4YeHHUsI MCKYCCTBEHHOI'O HWHTEIIEKTA.
®dpakTanbHas TeOMETPUsI BaXKHA JJISI OMTUCAHUS CIIOKHBIX U CAMOIIOI00HBIX CTPYKTYp U
HIMPOKO MCHOJIb3YeTCd B KOMIIBIOTEpHOM TrpaduKe, apXUTEKType, MEIUIIMHE U
reonH()OpPMAallMOHHBIX CHUCTEMax. B ucciaenoBaHuM ObUIM  MPOAHATU3UPOBAHBI
BO3MOXKHOCTH MCTOJb30BaHus apxuTekTypbl CNN 17151 onpeeneHusi reoMeTpruuecKux
cBoiicTB 3D (pakTampHBIX 00BEKTOB, WX KIacCH(PHUKAIMU U MojaeTupoBaHus. Taxxe
Obuta  oueHeHa 3(G(EKTHUBHOCTh IMpollecca aBTOMATHYECKOTO  OIpeaeseHUs
(dbpakTaabHBIX MMapaMETPOB M CO3/JaHMS TPEXMEPHBIX MOJeNied Ha OCHOBE HEHPOHHOMN
cetu. I[lomydeHHwle pe3ynbTarhl MOKa3biBaloT, uyTo TexHomoruu CNN ciyxkar
MOBBIIMICHUIO TOYHOCTH MOJIETUPOBAHMS (paKTaIbHBIX OOBEKTOB W CHUXCHHIO
BBIUHCIIUTENBHBIX 3aTpaT. Pe3ynbTarel HCCIeJOBaHUS UMEIOT MPAKTUIECKOE 3HAUCHUE
B 00JacTH aBTOMATHU3MPOBAHHOTO CO3MAHMS W aHAIM3a CIOXKHBIX T€OMETPHUYECKHUX
dbopm.

KiroueBble ciioBa: VICKyCCTBEHHBI MHTEIJIEKT, CBEPTOYHBIE HEUPOHHBIE CETH
(CNN), raybokoe oOyuenue, 3D-monmenupoBaHue, QpakranibHas T'€OMETpHS,
reOMETPUYECKOE MOJEIIMPOBAHNE, KOMIbIOTEpHas rpaduka, TPEXMEpHbIE OOBEKTHI,
MalIMHHOE oOOydeHue, (pakTalbHbI aHaIM3, HEHUpOHHBIE CETH, LUPPOBOE
MOJICTTUPOBAHHE.

KIRISH

Axborot texnologiyalarining jadal rivojlanishi natijasida uch o‘lchamli (3D)
obyektlarni modellashtirish va vizuallashtirish zamonaviy ilm-fan hamda sanoatning
muhim yo‘nalishlaridan biriga aylandi. Kompyuter grafikasi, virtual va kengaytirilgan
reallik, muhandislik loyihalash, tibbiyot, geoinformatika hamda o‘yin industriyasida
murakkab geometrik shakllarni yaratish va tahlil gilish masalalari dolzarb hisoblanadi.
Bunday obyektlar orasida fraktal tuzilishga ega modellar alohida ahamiyat kasb etadi.
Fraktallar o‘z-o‘ziga o‘xshashlik (self-similarity), cheksiz murakkablik va masshtabga
bog‘liq bo‘lmagan geometrik xususiyatlari bilan tavsiflanadi.

Tabiatdagi ko‘plab obyektlar, jumladan daraxtlar, tog® tizmalari, bulutlar, daryo
tarmogqlari, gon tomirlari va boshga murakkab strukturalar fraktal xususiyatlarga ega.
Shu sababli fraktal geometriya real obyektlarni matematik modellashtirishda keng
qo‘llaniladi. Biroq murakkab fraktal obyektlarni yaratish va ularning parametrlarini
aniqlash ko‘p hollarda katta hisoblash resurslarini talab qiladi hamda an’anaviy
algoritmlar yordamida samarali bajarilishi giyin hisoblanadi.

So‘nggi yillarda sun’iy intellekt texnologiyalarining, xususan chuqur o‘rganish
(Deep Learning) usullarining rivojlanishi murakkab geometrik strukturalarni avtomatik
tahlil qgilish va modellashtirish imkoniyatlarini kengaytirdi. Konvolyutsion neyron
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tarmoglar (Convolutional Neural Networks — CNN) tasvirlarni qayta ishlash,
obyektlarni aniqlash, segmentatsiyalash va fazoviy ma’lumotlarni tahlil qgilishda yuqori
samaradorlikni namoyish etmogda. CNN arxitekturalarining fazoviy belgilarni
avtomatik ajratib olish qobiliyati ularni 3D geometrik modellashtirish masalalarida ham
qo‘llash imkonini beradi.

3D fraktal obyektlarni geometrik modellashtirishda CNN texnologiyalaridan
foydalanish murakkab geometrik parametrlarni aniglash, obyektlarning fraktal
xususiyatlarini  baholash, wularning uch o‘lchamli modellarini yaratish va
optimallashtirish  jarayonlarini  avtomatlashtirish  imkonini  beradi. Bu esa
modellashtirish anigligini oshirish, hisoblash vaqtini kamaytirish va inson omilining
ta’sirini minimallashtirishga xizmat giladi.

Mazkur tadqiqot ishida sun’iy intellektning CNN usullari asosida 3D fraktal
obyektlarni geometrik modellashtirish masalalari o‘rganiladi. Tadqiqot davomida
fraktal geometriyaning nazariy asoslari, 3D modellashtirish texnologiyalari,
konvolyutsion neyron tarmoglarining ishlash tamoyillari hamda ularni fraktal
obyektlarni tahlil qilish va yaratishda qo‘llash usullari ko‘rib chiqiladi.

Geometrik obyekt

Ushbu bo‘limning asosiy maqgsadi 3D fazoda joylashgan murakkab geometrik
obyektni matematik jihatdan ajratish va uni neyron tarmoq uchun tushunarli ko‘rinishga
olib kelishdan iborat. CNN odatda tasvir yoki voxel ma’lumotlari bilan ishlaydi, biroq
geometrik obyektning aynan qayerda joylashganini “bilmaydi”. Shu sababli indikator
funksiya kiritiladi. Indikator funksiya fazodagi har bir nugtaning obyekt ichida yoki
tashqarisida ekanligini aniglovchi matematik mexanizm hisoblanadi.

Bu yerda tetraedr 4 ta tekislik orgali chegaralangan geometrik obyekt sifatida
garaladi. Har bir tekislik quyidagi umumiy tenglama bilan ifodalanadi:

ax+by+cz+d; =0

Bu formuladagi a;, b;, ¢i - giymatlari tekislikning normal vektorini bildiradi.
Normal vector - bu tekislikka perpendikulyar yo‘nalishni ko‘rsatuvchi vektor
hisoblanadi. di - esa tekislikning koordinata boshiga nisbatan siljishini bildiradi.
Geometrik jihatdan bu parametrlar tetraedrning yuzalarini tavsiflaydi (1. Rasm).

v, X4, o &
s izt +) Har bir yuzi tekislikdir:
- 4

aix +byy+cz+d;=0
1=1,2,3,4
y

x

n; = (a;, by, ¢p)
— tekislikning normal vektori
vy (X1, 51, 21) d; - siljish (offset)

3 vy (x3,¥3,23)
vy (x2,¥2,22)

1. Rasm. Geometrik obyekt

Fazoga ega bo’lgan 2 c R3 va tetraedr T = {(x,y, z) | nuqta tetraedr ichida}
fazoda berilgan har ganday nugta uchun ichida yoki tashgarida ekanligini aniglash
magsad tekisliklar orgali chegaralanadi, tetraedr 4 ta tekislik bilan chegaralangan bo’lib:
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fl(x'y'Z)J fZ(x'yrZ)' f3(x,y,z), f4(x,y,z)

Har biri umumiy ko‘rinishda:
fi(x,y,z) = a;jx + b;y + c;z + d;

Bunda a;, b;, ¢;- tekislik normal vektori, (d;)- siljish (offset), (i=1..4)- tetraedrning
4 ta yuzi.

Fazodagi istalgan nuqgta (x,y,z) ushbu tekisliklarga nisbatan tekshiriladi. Agar
nugta barcha tekisliklarning ichki tomonida joylashgan bo‘lsa, u tetraedr ichida deb
hisoblanadi. Aks holda nuqta tashqarida bo‘ladi. Shu logikani matematik shaklda
ifodalash uchun Heaviside (pog‘onali) funksiyasi ishlatiladi.

Heaviside funksiyasi quyidagicha aniglanadi:

1, t=0
HO =% (<o

Bunda agar nugta hamma tekisliklardan ichki tomonda bo‘lsa 1 aks holda 0

>0 bir tomonda

fi(x,y,2){=0 tekislik ustida
< 0 1ikkinchi tomonda
Bu funksiya juda muhim, chunki u “ha” yoki “yo‘q” tipidagi qarorni matematik

ko‘rinishda ifodalaydi. Agar argument musbat bo‘lsa, natija 1 bo‘ladi; agar manfiy
bo‘lsa, 0 gaytariladi. Demak, tetraedr ichidagi nuqtalar uchun qiymat 1, tashqaridagi
nugqtalar uchun esa 0 hosil bo‘ladi.
Shundan so‘ng indikator funksiya quyidagi ko‘rinishda yoziladi:

Faryn=| | Hfey)

4
Feyn =] HUi@y2)
1, >0ANf,=20ANf3=20Af, =0
Foy,2) = {0, h & aks ho];ila f

3D fazoda tetraedrni analitik ajratib olinadi. Bu modelda ko‘paytma
ishlatilayotganining sababi shundaki, nugta tetraedr ichida bo‘lishi uchun barcha tekislik
shartlari bir vaqtning o‘zida bajarilishi kerak. Agar hech bo‘lmaganda bitta tekislik
uchun giymat manfiy chigsa, Heaviside funksiyasi 0 beradi va umumiy natija ham 0
bo‘ladi. Demak, nuqta tashqarida deb garaladi.
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Heaviside funksiyasi Indikator funksiyasi (qattiq)
1, t=0 A
H(t) = F(z,y,2) = [ | H(ax + biy + ciz + d)
0, t<0 =1
H(t)
1 e ® F = 1 (ichida)

0 o ¢
0

Sigmoid yordamida differensiallanuvchi (yumsh;q;iﬁdikator
a(t) =

Irer
a(t) < 4
1

F(x,y,2) = H o(ax + by + c;z + d;)
05 i=1

0 t
0

2. Rasm. Indikator funksiyasi

Bu model fazoni anig ajratadi, lekin CNN uchun katta muammo mavjud.
Heaviside funksiyasi uzluksiz emas. Natijada uning gradienti mavjud emas. Neyron
tarmoqlar esa backpropagation algoritmi orgali gradientlarni hisoblash asosida
o‘rganadi. Gradient bo‘lmasa, model parametrlarini yangilab bo‘lmaydi (2. Rasm).

Sigmoidning hosilasi F ning gradienti (ixtiyoriy xatda r.t)
da(t) aF .
2 = a0 (1-o(1) —= Z aao; (1-0y) [] o
do i=1 j#i
a4 ‘/\ oi = olaix + by + ¢z + dy)
0 0 t Gradient chegaralar (yuzalar) yaginida katta bo'ladi
Indikator F(x.y,z) |VF| (gradient normasi) Gradient vektorlari

3. Rasm. Indikator funksiyasining gradienti
Shuning uchun ilmiy yangilik gilamiz:
H(t) = a(at)
Shu sababli Heaviside funksiyasi silliglashtirilgan sigmoid funksiyasi bilan
almashtiriladi:

A~ iema

Bu yerda o parametr keskinlik darajasini boshgaradi. Agar o katta bo‘lsa, sigmoid
Heaviside funksiyasiga juda yaqinlashadi. Agar a kichik bo‘lsa, o‘tish yumshoq bo‘ladi.

i P . ¢ Lisi Konvolyutsiyalar Yio'indi / birlashtirish 2 12 .
Kirish (voksel panjarasi) Ko'p masshtabli kirishlar hov B makebtiabils ig"indi / bir i Chigish (yig'ma natija)
Masshtab 1(mayda) s * — 5,
e v
Masshtab 2 (o'rta) * — SZ e +> JE—
]

S
Y= Y WyxX, ]
s=1

buyerda: X - s-masshtabdagi kirish, W, - s-masshtabdagi yadro (filtr), Y - yakuniy chigish

Natijada yangi differentiable indikator funksiya hosil bo‘ladi:
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4
Faeyn=|| Ay

i=1

Ushbu modifikatsiya modelning eng muhim ilmiy yangiliklaridan biri
hisoblanadi. Chunki geometrik obyekt oddiy analitik modeldan differentiable CNN
komponentga aylantirilmogda. Endi Indikator funksiya yangi CNN arxitekturasi ichida
mask, attention va feature selection mexanizmlari sifatida qo‘llanib, fraktal obyektning
muhim geometrik sohalarini ajratish, ularga yuqori e’tibor qaratish hamda model uchun
zarur xususiyatlarni tanlab olish imkonini beradi.

Fraktal obyektning geometrik sohasini CNN arxitekturasi bilan bog‘lash uchun
indikator funksiya differensiallanuvchi ko‘rinishda ifodalanadi. Bunda obyektni
chegaralovchi f;(x,, y, z) funksiyalar sigmoid funksiya orgali yumshoq mask shakliga

keltiriladi va umumiy funksiya
4

Feoyn =] | oy
i=1
ko‘rinishida yoziladi. Ushbu ifodada sigmoid funksiya, esa o‘tish keskinligini
boshqgaruvchi parametr hisoblanadi. Sigmoid funksiya uzluksiz va differensiallanuvchi
bo‘lganligi sababli
doF

— %0
0x

hosilalar mavjud bo‘ladi. Natijada mazkur geometrik mask CNN ichida
backpropagation jarayoniga qo‘shiladi, gradientlar hisoblanadi va model fraktal
obyektning muhim geometrik xususiyatlarini o‘rganish imkoniga ega bo‘ladi.

CNN arxitekturasi ichida fraktal obyektning geometrik xususiyatlarini hisobga
olish uchun differensiallanuvchi indikator funksiya asosida hosil gilingan F(i,j,k)
maskasi kirish xususiyatlari xaritasi X(i,j,k) bilan elementma-clement ko‘paytiriladi.
Natijada:

X'(i,j,k)=X(,j, k) -F(ij, k)
ko‘rinishidagi yangilangan xususiyatlar xaritasi hosil bo‘ladi. Bu yerda F(i,},k) mask,
attention va feature selection mexanizmlari vazifasini bajarib, obyektga tegishli muhim
geometrik sohalarni ajratadi, ularga katta vazn beradi va keraksiz xususiyatlarni
kamaytiradi.
To‘liqg matematik model

Y=0((X-F)*W)

ko‘rinishida ifodalanadi. Bu ifodada W — o‘rganiladigan og‘irliklar, b — bias
parametri, c — aktivatsiya funksiyasi, Y esa CNN gatlamining chigish natijasidir.

Indikator funksiya fazoni ajratishning asosiy matematik vositasi bo‘lib, tetraedr
ichidagi nuqtalarni aniqlash uchun qo‘llaniladi. Ushbu tadqiqotda indikator funksiya
Heaviside funksiyasi orgali ifodalanib, keyinchalik differensiallanuvchi sigmoid
funksiyaga yaqinlashtirildi. Bu esa uni konvolyutsion neyron tarmogqlarda qo‘llash
imkonini berdi.

Quyidagi hagiqgiy ilmiy darajadagi matematik analiz bosqichida indikator
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funksiyadan boshlab to‘liq gradientni backprop bilan bosqichma-bosgich chigariladi.
Boshlang‘ich modelda fraktal obyektning geometrik sohasi smooth indikator

funksiya orqali ifodalanadi. Bunda obyektni chegaralovchi f;(x,y,z) funksiyalar

sigmoid funksiya yordamida differensiallanuvchi ko‘rinishga keltiriladi. Natijada:

4
Feyn=|]_ o@hieyn

funksiya obyektning ichki va tashqi sohalarini yumshoq mask shaklida ajratadi. Ushbu
funksiya uzluksiz va differensiallanuvchi bo‘lganligi sababli x, y va z koordinatalar
bo‘yicha gradientlarni hisoblash mumkin bo‘ladi. Gradientlarning mavjudligi esa bu
geometrik maskani CNN arxitekturasi ichida backpropagation jarayoniga qo‘shish
imkonini beradi. Shu orgali model fraktal obyektning geometrik chegaralari, shakli va
muhim fazoviy xususiyatlarini o‘rganadi.
filx,y,z) =a;x + b;y + c;z + d;

Magsad: Gradientni topish kerak:

0F OF OF

dx’dy’ 9z

Quyida smooth indikator funksiyaning hosilasini chiqarishni ko‘rib chigamiz.
Buni ko‘rishimizdan maqgsad CNN ichida bu funksiya orqali gradient ganday o‘tishini
aniglashdan iborat.
Boshlang‘ich funksiya:
F=0,-0, 050,

bu yerda: g; = a(af;(x,y,2))
Ya’ni F - to‘rtta sigmoid funksiyaning ko‘paytmasi. Bu funksiya obyekt ichida 1 ga
yaqin, tashqarida esa 0 ga yagin giymat beradi. Shuning uchun u smooth mask vazifasini
bajaradi. Hosilani topishda zanjir qoidasi ishlatiladi. Chunki F bir nechta

funksiyalarning ko‘paytmasidan iborat:
4

6F . 60‘i
ox (ax 1_[ Uj)

JES!
i=1

Endi indikator funksiyaning hosilasini chiqarish kerak bo‘ladi. Bu qism CNN
o‘qitilishining yuragi hisoblanadi. Model xatolikni kamaytirish uchun parametrlarni
qanday o‘zgartirish kerakligini gradient orqali biladi.

Sigmoid funksiyaning hosilasi quyidagicha:
o'(t) =a(t)(1 —a(D)

Bu juda muhim formula. Sababi gradient aynan sigmoidning o‘tish chegarasida
maksimal bo‘ladi. Ichkarida yoki tashgarida esa gradient nolga yaginlashadi.
Ichki funksiya hosilasi: f;(x,y,z) = a;x + b;y + ¢;z + d;

df;

__a.
0x l
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Bunda to‘liq hosila asosiy natija bo’ladi, endi hammasini birlashtiramiz:

aO'i
3~ ol —oy)-aaq
Shundan so’ng indikator funksiyaning gradienti hosilasi orqali olinadi:
4
doF
Pl [aa;0;(1 = 0;) 1_[ o;]
J#i
i=1
Xuddi shunday:
4
oF
3y = [ab;o; (1 — ;) 1_[ 0;]
J#i
i=1
4
oF
== ) baat-o)| ] o
J#i
i=1
Vector ko‘rinish
4
vF= Y laot-o)(| [ opml
Jj#i
i=1
buyerda n; = (a;, b;, c;) CNN ichida
Bu yerda:
X'=X-F
Gradient:
oL oL F
X X'
oL p L
oF X ox

Parametrlar bo‘yicha gradient

a; bo‘yicha:
OF 0F do; 0f;
da; 0do; 0f; da

Ochib chigamiz:
df;

_:x
5ai

Oxitgi ko’rinish:
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oF
a_ai = axo;(1 — o) 1_[ of

J#L

Xuddi shunday:

JoF
b, ayo;(1—o;) 11 9
J#i
JoF
a_cl- = azo;(1 —0;) 11 0;
j#i
doF
oq, = d=a)| | 9
Jj#i
1. Gradient tekislik normaliga bog‘liq
VF " (ai, bi, Ci)
2. Eng katta gradient chegarada
o; = 0.5
3. Ichkarida gradient = 0
o; = 1
4. Tashqgarida gradient = 0
o; =0

Geometrik obyekt differentiable layer yaratildi. Indikator funksiyaning
differensiallashgan shakli orqali gradientlar analitik ko‘rinishda chiqarildi. Natijalar
shuni ko‘rsatadiki, gradient maksimal qiymatga geometrik obyekt chegaralarida
erishadi, bu esa neyron tarmogning aynan muhim strukturaviy xususiyatlarni
o‘rganishini ta’minlaydi. Endi modelni to‘liq backpropagation (orqaga tarqatish) bilan
bosgichma-bosgich matematik chigaramiz. Bu gism dissertatsiyada eng kuchli nazariy
natija bo‘ladi.

To‘lig model (forward pass) pipeline:
X - F(x,y,z) » X'=X-F - Conv - Y — Loss
Asosiy formulalar

1. Indikator layer:
4

Fooyn =] | oefiny.)
i=1
2. Bu formula geometry-aware CNN modelining eng muhim gismlaridan biridir.
X' =X-F

Bu yerda X — original input feature map, F— geometrik indikator mask, X' —
mask qo‘llangandan keyingi yangi feature map.

Bu formuladagi ko‘paytirish oddiy algebraik operatsiya emas. Bu yerda har bir
feature element geometrik mask orqali filtrlanadi. Agar mask qiymati katta bo‘lsa,
feature saqlanadi. Agar mask giymati nolga yaqin bo‘lsa, ushbu region suppress qilinadi.
Geometrik jihatdan bu quyidagini anglatadi: CNN barcha regionlarni teng gayta
ishlamaydi. Model faqat tetraedr ichidagi yoki muhim geometrik hududlardagi
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feature’larni faol o‘rganadi. Natijada noise kamayadi, keraksiz regionlar chiqarib
tashlanadi, gradientlar aynan strukturaviy obyektlarda konsentratsiyalanadi.
Bu yondashuv klassik CNN dan asosiy farglardan biri hisoblanadi.
X' =X-F
3.CNN: Z=X"«xW+b
Y =0(2)
4. Loss funksiyasi esa model xatoligini o‘lchaydi:

L =—-Xylogy

Backprop magsadi Backpropagation davomida gradient loss funksiyadan boshlab

orqaga tarqaladi. Zanjir qoidasiga ko‘ra:
0L 0L 0L dL
oW’ 9X’ dF day, by, c;, d;

Bu formula CNN va geometrik modelning birlashganini ko‘rsatadi. Gradient endi
nafagat neyron tarmoq parametrlariga, balki geometrik tekislik parametrlariga ham
uzatiladi.

Agar softmax ishlatilsa:

oL »
oz =Y 77
bu juda muhim natija (classification uchun)
dL e
_— *
ow
bu yerda:
. oL
-9z
Input bo‘yicha:
aL — 6 * WTOt
X’

(rotated kernel)

Gradientlar CNN ichidagi gradientlarning ganday targalishi, indikator
funksiyaning ganday ishlashi va backpropagation algoritmi ganday matematik asosda
qurilishi bosgichma-bosgich tushuntiriladi. Ushbu formulalar geometry-aware CNN
arxitekturangizning eng muhim qismi hisoblanadi. Chunki model geometrik obyekt
chegaralarini aynan gradientlar orqali o‘rganadi. Gradient - bu loss funksiyaning
parametrga nisbatan o‘zgarish tezligini bildiradi.

Gradient bo'yicha tushish O’rganish tezligining ta'siri
angilanis

4. rasm. O‘rganish tezligi va optimizatsiya
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Bunda “Loss qiymati x o‘zgarsa ganchalik o‘zgaradi?” degan savolga javob
beradi. Agar gradient katta bo‘lsa model katta xato qilmoqda, parametrni kuchli
o‘zgartirish kerak. Agar gradient kichik bo‘lsa parametr optimal nuqtaga yaqinlashgan
bo‘ladi. CNN trainingining butun mexanizmi gradientlar asosida ishlaydi.

Mask qatlami Mask qo‘llangandan keyingi feature map modelda input feature
map indikator mask bilan ko‘paytiriladi.

X'=X-F

Bu yerda X - original feature map, F - indikator funksiya (mask), X’ - mask
qo‘llangan yangi feature map. Bu juda muhim fizik ma’noga ega.

Agar F=1 bo‘lsa region saqlanadi, F=0 region bostiriladi.

Natijada CNN muhim geometrik regionlarga fokus qiladi noise’ni kamaytiradi
hamda keraksiz regionlarni ignore giladi.

Endi loss funksiyaning X ga nisbatan gradientini hisoblanadi.

X bo‘yicha:
oL 0L
ax ox ©
Bu formula chain rule (zanjir qoidasidan) kelib chigadi. Bu yerda: % — keyingi

layerdan kelayotgan gradient, F - indikator mask. Gradient input feature mapga
qaytayotganda mask orqali filtrlanadi. Agar F=1 bo‘lsa gradient to‘liq o‘tadi, F=0
bo‘lsa gradient yo‘qoladi.

Demak model fagat muhim regionlarda learning giladi va mask tashqarisidagi
regionlarda learning deyarli bo‘lmaydi. Bu esa juda katta ilmiy afzallik beradi hamda
gradientlar fazoda lokalizatsiya gilinadi.

F bo‘yicha gradientda indikator funksiyaning o‘zi update bo‘ladi.
oL OdL
aF —ox "

Bu yerda gradient mask parametrlariga uzatilmoqda, X feature giymati gradientni
kuchaytiradi. Agar feature map giymati katta bo‘lsa ushbu region muhim hisoblanadi,
mask shu regionni saqlab qolishga o‘rganadi.

Agar feature qiymati kichik bo‘lsa region informativ emas va gradient ham kichik
bo‘ladi.

Natijada indikator funksiya adaptiv o‘rganadi. Bu oddiy static mask emas. Bu -
learnable geometric attention layer.

Indikator funksiya tetraedr ichidagi regionlarni aniglaydi.

4
F=1_[ oF}
i=1

Bu yerda har bir o; -bitta tekislikka tegishli sigmoid funksiya 4 ta tekislik birgalikda
tetraedr hosil qiladi. Ko‘paytma ishlatilishining sababi nuqta barcha tekisliklar ichida

bo‘lishi kerak.
Agar bitta 6;=0 bo‘lsa umumiy F ham nolga yaqginlashadi u holda nuqta obyekt

tashqarisida bo‘ladi.
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Indikator funksiyaning hosilasi oldin chiqarilgan hosila:

aﬁ = ao;(1 — Ul)l_[

]il

Ushbu formulada hosila avvalo sigmoid funksiyaning differensial xossasi orgali
aniglanadi. Sigmoid funksiyaning hosilasi obyekt chegarasiga yaqin sohalarda
maksimal qiymatga ega bo‘lib, obyektning ichki va tashqi qismlarida minimal qiymatga
yaqginlashadi. Bu holat gradientning asosan chegaraviy sohalarda faol shakllanishini
ko‘rsatadi. Formuladagi qolgan tekisliklarga tegishli ko‘paytma esa obyektning barcha
chegaraviy shartlari birgalikda hisobga olinishini bildiradi. Agar boshga tekisliklardan
biriga mos sigmoid giymati nolga yaginlashsa, umumiy gradient ham kamayadi. Demak,
gradient fagat barcha chegaraviy shartlar muvofig bajarilgan sohalarda sezilarli
giymatga ega bo‘ladi va bu CNN modeliga obyektning geometrik chegaralarini aniqroq
o‘rganish imkonini beradi. Shuning uchun gradient asosan boundary da paydo bo‘ladi.

Backpropagation jarayonining asosiy matematik asosi zanjir goidasi hisoblanadi.
Ushbu goida yordamida loss funksiyadan keluvchi gradient avval indikator funksiyaga,
keyin esa obyekt chegaralarini ifodalovchi tekislik parametrlariga uzatiladi. Bu jarayon
quyidagicha ifodalanadi:

dL 0L OF
f; 9F of;

Bu yerda (L) — loss funksiya, (F) — smooth indikator funksiya, (f i) esa obyekt
chegarasini ifodalovchi tekislik funksiyasidir. Agar indikator funksiya sigmoid orgali
berilgan bo‘lsa, gradient quyidagi ko‘rinishga ega bo‘ladi:

af ~oF - ao(1 - 01)1_[

J#i

Gradient ikki gismdan iborat bo'lib 1-gismida loss indikator funksiyaga ganchalik
bog‘ligligini bildiradi. 2-gismida indikator funksiyaning tekislikka sezgirligini bildiradi.
Sigmoid funksiyaning hosilasi chegaraviy sohalarda katta giymatga ega bo‘ladi,
obyektning ichki va tashqi gismlarida esa kichiklashadi. Shu sababli gradient asosan
obyekt chegaralarida faol shakllanadi. Bu esa modelga fraktal obyekt konturlari va
geometrik chegaralarini aniqroq o‘rganish imkonini beradi.

Obyekt chegarasini ifodalovchi har bir tekislik quyidagi ko‘rinishda yoziladi:

fi=aix+byy+cz+d,;

Bu yerda a;,bi,ci — tekislikning normal vektori, d; - siljish parametric, (X,y,z) -
fazodagi nuqta koordinatalari. Bu formula geometrik jihatdan nugtaning tekislikka
nisbatan gaysi tomonda joylashganini bildiradi.

Tekislik parametrlarining fizik ma’nosi a;,bi,ci Bu qiymatlar tekislikning
yo‘nalishini belgilaydi.

Normal vektor: n”i=(a;j,b;,ci)

Tekislik fazoda ganday burilganini aynan shu parametrlar belgilaydi.

di-bu parametr tekislikning koordinata boshiga nisbatan siljishini bildiradi.
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Agar d; o‘zgarsa tekislik parallel ravishda siljiydi.
Demak model boundary’ni siljitishi, aylantirishini moslashtirishi mumkin. Bu
learnable geometry hisoblanadi.
1. a; parametri bo‘yicha gradient. Tekislik:
fi=aix+bjy+cz+d;
Endi. a; bo‘yicha hosila olamiz. Chunki a; X ning aia_iai bo‘yicha hosilasi x
qolgan hadlar konstant bo‘ladi.

i y
da;

Yakuniy gradient hosil bo’ladi:

dL  dL
da;  of; "

Gradient nugtaning x-koordinatasi bilan masshtablanmogda. Agar nugta X
bo‘yicha uzoqda bo‘lsa parametrga ta’siri kuchliroq bo‘ladi. Demak model boundary’ni
fazoda moslashtiradi tekislikning orientatsiyasi update qilinadi. a; tekislikning x-
yo‘nalishdagi og‘ishini boshqaradi. Gradient boundary gayerga siljishi kerakligini
ko‘rsatib CNN geometrik obyekt shaklini o‘rganadi. Bu oddiy neural network emas
learnable geometric surface model.

2. b; parametri bo‘yicha gradient olishda xuddi shu usul bilan hosilal olinadi.
Shuning uchun:

dL  dL
T

Bu gradient tekislikning y-yo‘nalishdagi burilishini update qiladi. Agar nuqta y-
o‘qi bo‘yicha uzoqda joylashgan bo‘lsa gradient kuchliroq bo‘ladi. Demak boundary
fazoda adaptiv aylantiriladi.

3, ¢; parametri bo‘yicha gradient. Hosila olinadi

dL 0L
e, ofi

Bu parametr tekislikning z-yo‘nalishdagi orientatsiyasini boshqaradi. 3D CNN
uchun aynigsa muhim, chunki voxel struktura uch o‘lchamli boundary barcha
yo‘nalishlarda moslashishi kerak. Natijada model murakkab 3D fraktal strukturalarni
o‘rganadi.

4. d; parametri bo‘yicha gradient. Tekislik tenglamasida d; oddiy konstant had.
Hosila birga teng

9y

ad;
Shuning uchun:

dL  dL

ad;  of;

Bu gradient tekislikni parallel siljitadi. Agar gradient musbat bo‘lsa tekislik bir
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tomonga suriladi. Agar manfiy bo‘lsa qarama-garshi tomonga siljiydi. Demak model
obyekt boundary’sini aniq joylashtirishni o‘rganadi.
Gradientlarning umumiy ma’nosi shundan iboratki Backpropagation davomida:
dL JL 0L oL
da;’ db; dc;’ dd;
gradientlari hisoblanadi. So‘ng optimizer parametrlarni update qiladi:

, oL
a;(yangi) = a; = 15—
l

Xuddi shunday b, ¢, di ham yangilanadi. Learning ishlash process Training
boshida tekisliklar noto‘g‘ri joylashgan bo‘ladi. Gradientlar orqali boundary asta-sekin
obyektga moslashadi. Natijada model tetraedr shaklini fraktal konturlarni geometrik
chegaralarni avtomatik o‘rganadi.

Mazkur yondashuvda CNN fagat konvolyutsion filtrlarni emas, balki obyektning
geometrik chegaralarini ifodalovchi parametrlarni ham o‘rganadi. Shu sababli bu model
geometriyani hisobga oluvchi o‘qitish, ya’ni geometry-aware learning sifatida garaladi.
Oddiy CNN barcha sohalarga bir xil ishlov bersa, ushbu yondashuvda gradientlar asosan
chegaraviy sohalarda to‘planadi. Natijada model fraktal obyektning konturlari, sirtlari
va fazoviy chegaralarini aniqroq ajratadi.

Bunday yondashuv fraktal 3D obyektlarni segmentatsiya qilish, geometrik
modellashtirish va chuqurlik xaritasini aniglash jarayonlarida muhim ahamiyatga ega.
Chunki model obyektning tashqi ko‘rinishini emas, balki uning matematik ifodalangan
chegaraviy tuzilishini ham o‘rganadi. Natijada o‘qitish jarayoni tezlashadi, model
natijalarining izohlanishi yaxshilanadi va murakkab fraktal strukturalarni aniglash sifati
oshadi.

Indikator qatiami um Ko ,, , .,,“ Chigish
wnhdwn (SMerensiataruch matka) (Fraital parametriar)

@5 -» *iIili - Iiﬁll*l'“'-'*liﬁll*ﬂ*

Geometrik xabardorfik Xususiyatlarni o'rganish Fraktalga mos ishlov berish

5.Rasm. Umumiy CNN arxitekturasi

Ushbu formulalar differentiable geometry tushunchasiga asoslanadi. Geometrik
tekislik parametrlarining gradientlari analitik ravishda chigarilib, CNN training
jarayoniga integratsiya gilindi. Natijada model nafagat feature extraction bajaradi, balki
fazoviy obyekt chegaralarini ham optimallashtiradi. Bu esa geometry-guided deep
learning arxitekturasini hosil giladi.

Taklif etilgan model uchun orgaga targatish algoritmi analitik ko‘rinishda
chigarildi. Natijalar shuni ko‘rsatadiki, gradientlar maksimal qiymatga obyekt
chegaralarida erishadi, bu esa modelning muhim geometrik xususiyatlarni samarali
o‘rganishini ta’minlaydi.

Qisqacha qilib aytganda, bu model CNN’ga: “obyekt chegarasi gayerda, uni
qaysi tomonga siljitish yoki burish kerak?” degan ma’lumotni gradient orqali o‘rgatadi.

E
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W00 009
oy
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SKHII MYIJIAT BA MEBEPJTAPUHUHT BAXOPTH BYFJIOM
HABJIAPMHMHT YCYB - PUBOKJAHUIINTA TAHBCAPH

Kanyouii 0exKonuunuk uamuii maoKuKoOm uHCmumymu
A./Kypaee

AnHoTamusi. Makonaga Oaxopru OyrmovHuHT YKanyO raBxapu, baxop-1 Ba
HaBpy3 HaBmapu Typaum MyZamgaT Ba MebEpiapia CHUHOBIAH YTTaH HaTHXalapy
kentupwirad. ONMHraH HaTWXKanapra kKypa, >kaHyOril MUHTaKacu mapouTuaa 6axopru
IOMIIIOK OYyFJ0M HaBiapu BereTarus AaBpy 84-118 KyHHM TalIKWJI KWJIAId. DKHUII
MEBEPJIIAPUHUHT OO OopUIllM YCyB JMaBpUHU 1-2 KyHra, SKHUII MYAAATIApUHUHT
Keunkuo Oopuiiy 3ca 8-13 KyHra KUCKapHIlli aHUKJIaHTaH.

Kanum cy3nap. baxopru OyFioi, HaB, YCyB JaBpH, BereTalys, dpTaluIIapIivK,
AKUII MEBEPH.

AHHOTauMs. B cratbe mpencTaBiaeHbl Pe3yJbTaThl UCIIBITAHUM COPTOB SIPOBOM
neHuns! "YKany0 rasxapu,” "baxop-1" u "HaBpy3" npu pa3nuuHbIX cpokax U HOpMax
noceBa. CorimacHO TMOJYYEHHBIM pe3yjbTaraM, B YCIOBHSX IOKHOTO PErMOHa
BETECTALIMOHHBIN MEPUOJI COPTOB SPOBOM MSTKOM MIIEHUIBI cocTaBisier 84-118 nueil.
Y CTaHOBIIEHO, YTO YBEIIMUYEHUE HOPM BBICEBA COKPAIIAE€T BET€TAlMOHHBIN Mepro Ha | -
2 nH, a 3aJIepKKa CPOKOB IOCEBA IPUBOJUT K €T0 COKpPALIEHUIO Ha 8-13 gHen.

Knrwoueswie cnosa. SIposas niieHn1ia, COpT, BEreTallMOHHBIN MEPUOJI, BETE€TALNS,
CKOpOCIIEJNIOCTh, HOPMa BBICEBA.

Abstract. The article presents the results of trials of spring wheat varieties "Janub
Gavhari," "Bahor-1," and "Navroz" under different sowing dates and rates. According
to the obtained results, the vegetation period of spring soft wheat varieties in the southern
region is 84-118 days. It has been established that increasing sowing rates reduces the
growing season by 1-2 days, and delaying sowing dates leads to its reduction by 8-13
days.

Keywords. Spring wheat, variety, growing season, growing season, early
maturity, sowing rate.

Jyné Oyinua Oyfoll TOHU ETHILTHUPHUIN OXUPTHU YH WWiUMKAa yprada 761,11
MJIH. TOHHaHH, OyI'yHTU KyH7a 3ca 790,42 MJIH. TOHHaHHM TAIKWI 3TMOKIaZ. “Baxopru
OyFoil Oup HWUIMK OOIIOKJIM B3KUH OYynuO, AyHEArMm HSHr KEHI TapKairaH Ba
KaJauMuinapaad oupuaup. byrnoi Munoaan aBBajaru §-MUHT HWHITUKKA TYFPU KeJaIu.
baxopru Oyrnoii monuHu erumtupuin Hadakar Poccusina, 6anku Epomana, Ocuéna,
KanyOwuii Ba [llumonuii Amepukasna, xarto Appukama xam KeHT TapKanraH”3. Maskyp
MaMJIakaTiapaa 0axopru OyF0il €TUINTUPHUIIHUHT SHTH caMapajii TEXHOJOTUsIIAPH,
IOKOPY MaxcCyJIop HaBliap, SKUHJIAPHH ETUIITHUPHUIN YYyH MAalllMHA Ba YCKyHajap,
MUHEpaa YFUTIApHHU KYJUiami, OeroHa yTiapra KapIiy Kypalluil Ba 3apapKyHaHanap
Xamja KacaJUTMKIIApAaH XUMOS KWJIMITHUHT WHTEHCUB HYIapu XucoOura IOKOpH Ba
cudatiay T0H XOCUJIM OJIMIITA PUIIMIMOKAA. baxopru oMok OyFaoigaH 10KOpHU Ba
cudaram  JOH XOCWIM CTUIITHUPHUINAA Xap Oup XyAYAHUHT TYHPOK-HUKJIUM
apouTiapuaaH Keaud YMKKaH XOJa HaBJIapHU TaHJaIl, YPYFJIapHU JKHUII MEbEP Ba
MyJATIapUHA ONITUMAIIIAIITHPHUII J0I3ap0 MacasiaiapaaH XUcoOaaHaIu.

baxopru Oyfnoil eTUIITHPUIN CaMapaJOpIUTUHU  OLUMPHUIIHUHT  aCOCUH
HyHamuiuiapuad OUpH SHCH HaBJIApHH KOpHi dtuin [6; 112 0.], ymapHu onTrman

2 https://fas.usda.gov/data/production/commodity/0410000
3 https://www.agroinvest.com/agricultures/psenica-yarovaya
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Myanatiapia, ONTHMaJ OJKHII MEhEPU OWjlaH »dHT SAXIIM  YTMUIIIONIIApUTra
)ounamrupuiraad uoopar [7; 36-37 6.]. Iy Oomc Famia MyaMMOCHHH XaJI 3THIIJIA
KUIUIOK XY>KQJIUTMHU TaKOMWUIAIITUPUIIIHUHT arpoTeXHUK YCYJUIApUHU H3Jall,
aJalTUB PECYPC TEHKOBYM TEXHOJIOTHSIIAPTa YTUII KaTTa UMUK Ba aMallnid aXaMHsTra
ora [1;2636.,3;170-179 6., 4; 146 6.].

DkumI MebEP Ba MyIATIAPUHUHT 0aXOpTH FOMIIIOK OYFI0i HaBJIApW BETETAIUS
JaBpHra TabCUpu 0JM0 OOpMiraH TaaKUKOTIAp acocuaa ypranwiau [2; 128-130 6., 5;
192 6., 8; 168 6.]. OnumHran MabIymMOTJIapra Kypa, Oapuya HaBiapja SKHII
MebEpIIapuaaH KaTbui Hazap, ypyFJIapHUHT YHUO YMKUIIM 3pTa Myanatiaa 14 kyHna
Ky3aTwiral 6yica, ypra myanaria Oy kypcatkud 10 KyHHH, KEUKHU 3¢ca 8 KyHHU TaIlIKHII
TAU. YPYFIApHUHT YHUO YMKHUII JABOMUUIIUTH XaBO XapopaTH Ba MOC paBHILIA
TYHpOK XapopaTura OOFJuK OYiuO, ypyFIapHUHT YHUO YMKHILIU YpTa MyAJAaTia spTa
Myanatra HucOatad 4 KyH spTa YHHO 4YMKKaH Oyiica, Ked MyajaTaa 3ca 3pTa Myaaarra
HUcOaTaH 6 KyH Ba ypTa My yiatra HucOaTad 2 KyH OJITUH YHUO YMKTaHJIUTH Ky3aTHIIIH.

TankukoTIapuMU3a HABJIAPHUHT TyIUIAIIK ypTa myaaataa baxop-1 HaBuma 23
MapT KyHH, JKany0 raBxapu HaBuja 21 MapTt kyHu Ba HaBpy3 HaBuaa 25 MapT KyHUAA,
keuku Mmyaaariaa baxop-1 naBuna 27 mapt kyHu, Kany0 raBxapu HaBuaa 25 MapT KyHU
Ba HaBp¥y3 HaBuna 29 Mapt kyHua OYAraHauru aHUuKIaHIx.

VYpyfinapHUHT yHUO YMKUMIIWAAH TyIuiam (pazacurada OyiraH Kypiap COHU 3pTa
mymnatna baxop-1 naBuga 19 kynuu, XKany0 raBxapu HaBuma 16 kyHHu, HaBpy3
HaBHJla 22 KyHHHU TallIKWJI KWiIraH Oyica, ypTa myiaTaa sKuwiraHaa 0y KypcaTkud
baxop-1 naBuna 13 kynnu, Kany6 raBxapu HaBuna 11 kynnu, HaBpy3 naBuma 15
KyHHHU, KEUKH MyJjariaa skuiranna sca baxop-1 naBupa 8 kynuu, JXKanyO raBxapu
HaBusa 6 kyHHu, HaBpy3 HaBuga 10 KyHHU Tamkuil KWIKO, SKUII MYAJIaTIapUHUHT
KEUMKUO Oopuilii OMJIaH YCUMIIMKIAPHUHT TyIutail (ha3zacura YTUIIHN Te3JallraHiInuru
aHUKJAHIM Ba OyHM XaBO Ba TYNPOK XAPOPATHMHHMHI KyTapwinO Oopuiiu OuiiaH
M30XJIall MyMKHH.

Vpranunran HaBiapHUHT Haifyanam ¢asacu Tymiam (a3zachura Moc paBHIIIA
y3rapu0® OOpraHiIvryu, SKUII MebEpIIapura Kypa gpapk KAJIMaratjiura Ky3aTuino, spta
myaaataa baxop-1 maBuma 9 ampenpga, Kanyo raBxapu HaBuja S ampenna, HaBpys
HaBuna 14 anpenpa, ypra mynnataa baxop-1 naBuga 6 anpenpa, KanyO raBxapu
HaBuja 2 anpenga, HaBpy3 naBuna 10 anpenga, keuku myaaataa sca baxop-1 HaBuma
9 ampenna, XKany0 raBxapu HaBuaa 6 amnpenga, HaBpy3 HaBuma 12 ampenma Kaiinm
KWJIHH/IH.

VCHMHHKnapHHHr TyIUlalll caHacu ’pta myzaaataa “baxop-1” 24 mapTt KyHw,
Kany6 raBxapu HaBuma 22 mapT KyHH Ba HaBpy3 HaBuma 27 mapT KyHJIapu Kaiia
kwinHau.Omué  OGopwiran  (EeHONOTMK — Ky3aTHWIIIap — HaTWKalapura  Kypa,
VCUMIIMKJIAQPHUHAT TYJIWK MUIIANT ($a3acu YpraHuiTaH HaBlap, SKHUII MEBEP Xam[a
MyJaaTiapura kypa ysrapub Oopranu Xxoiga, 3pra myanataa baxop-1 nasu 3,0
MJIH.JIOHAa YPYF XucoOuaa sxuiranaa 12 uronaa, 3,5 miaH.JoHa skuiaranaa 11 utonna,
4,0 muH.0HA SKkuiraHga 10 uroHnma kys3atuiaran Oyica, JKanyO raBxapu HaBu 3,0
MJTH.JIOHa YPYF XHUCOoOUaa SKWIITaHa 5 uroHaa, 3,5 MJIH.JoHa SKWiraiaa 4 urouaa, 4,0
MJTH.JIOHA dKwiranaa 3 utonnaa, Haspys HaBu 3,0 MIIH.JTIOHA YPYF XUCOOHUIA SKUITaHIa
17 uronna, 3,5 miH.loHA dKkuaranga 16 uronaa, 4,0 MIH.JJoHA SKMATaHga 15 uroHaa
TYJIUK TUIHO €TUIITAHIUTH aHUKIAHIH.

Taxpubazna 3xub ypranuiaran 6axopru IOMIOK OyF0iM HaBIapy ypTa MyaaaTaa
SKWIraH Bapuantiapia baxop-1 naBu 3,0 muH.nmoHa ypyF XucoOuma sKuwirasaa 9
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uroHaa, 3,5 MIH.JoHA JKmiraHga 8 uroHza, 4,0 MIIH.JOHA SKWITaHma / WIOHAA
Ky3atwiran Oyica, XKany0 raBxapu HaBu 3,0 MITH.JOHA YPYF XHCOOWIA DKUITAHIA 2
UIoHAA, 3,5 MIIH.I0Ha SKmiradaa 1 utonna, 4,0 miiH.joHa sxkunranga 31 maiina, Haspys
HaBu 3,0 MJTH.IOHA YPYF XucoOuaa skmiranaa 13 uronnaa, 3,5 MitH.1oHa SKuiranaa 12
utoHna, 4,0 MutH.ToHa 3Kkwiradaa 11 uroHma TYIUK MU0 eTUITAINN Ky3aTHIIIH.

Keukn mypmarnma skunranga sca Oy kypcatkuma baxop-1 HaBum 3,0 mutH.0HA
skmnranaa 11 mronpga, 3,5 mumH.mona sxuarangga 10 mronga, 4,0 MiTH.oHA SKHATaHaa 9
HoHAa Ky3aTwiradn Oyica, JKany0 raBxapu HaBu 3,0 MIH.JOHA YpyF XucoOuja
SKMATaHIa 5 mroHjga, 3,5 MiIH.JoHA ’KuWiranga 4 uronnga, 4,0 MIIH.JJoHA dKUITaHaa 3
utoHaa, HaBpy3 Hasu 3,0 MutH.T0HA ypyF XHucoOuaa sxkuiaragaa 14 uronaa, 3,5 MiIH.JoHa
skmnranaa 13 mronga, 4,0 MiTH.JIOHA SKMITaHga 12 uroHaa Kaua KUIAHIH.
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3.3-pacm. baxopru Oyrnoii HaBiapuHuHT Beretauus 1aspu (Kapum, 2022-2024 iiii)

Taxpubana ypranuiaran 6axopry FOMIIOK OyFA0i HaBIAPUHUHT BeTeTalus 1aBpu
PecnyOnukaMu3HUHT kaHyOui MUHTaKaiapu mapoutuaa 20-28 ampenga sKuiarasjaa
baxop-1 HaBUHUHT TYJIWK NUIIUMO €TUIIUIIM SKUII MebEpaapura kypa 111-113 kyHuu,
Kany6 raBxapu HaBu 104-106 xynHu Ba HaBpy3 HaBu sca 116-118 KyHHU Tamkui
Kuiau (3.3-pacwm).

Ymby Oaxopru romimiok Oyfmodt HaBimapu 1-10 MapT KyHJapuaa SKWITaHza
baxop-1 HaBUHMHT TYIMK NMUIIMO €TWIMILK 3KHUII MebEpiapura kypa 99-101 kyH,
Kany6 raBxapu HaBu 92-94 xyH Ba HaBpy3 HaBu 5ca 103-105 KyHHU TamIKuiI KAJITaH
oynca, xeu mynnat(10-20 maprt)ma skunranna baxop-1 HaBUHMHT TYIWUK TUIIHO
eTWINILN KUl MebEpnapura kypa 90-92 xyn, Kany6 rasxapu HaBu 84-86 KyH Ba
HaBpy3 HaBu sca 93-95 KyHHM TalIKui KWITAHJIUTH aHUKJIAHIU.XyJoca KUJIUO
alTranja, 6axopru IMIIOK OYFI0M HaBJIAPU IKUII MYAATIAPUHUHT KEYUKUO OOpUIIIH
OwIad YCUMIIMKJIAPHUHT TyIiamn da3acura YTHUINM Te3/aliaan Ba Oy XoJaT XaBo Xamaa
TYIPOK XapOPaTUHHUHT KYTapuyinO OOopUIliv OUJIaH U30XJIaHAIH.

PecnyOnukaHuHr >kaHyOM MUHTaKacu IapouTHa 0axopryd IOMIIOK OYFI0M
HaBJapu BereTarus AaBpu 84-118 KyHHH TalIKWI KUJIaAu. DKW MEbEPTAPUHUHT OIINO
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Oopuiy YCyB AaBpuHU 1-2 KyHra, SKUII MyJAaTIApUHAHT KeYUKUO Gopuiu 3ca §-13
KyHI'a KUCKapUIIUTa oJind Keiaau.

Vpranuiaran 6axopru [OMIIOK OyFIOi HABJIAPHHHT Te3MMALIPIUTH Oyiinua
TaxJuapra kypa, Kany0 raBxapu HaBu SHT Tesnuiiap, HaBpy3 HaBu sca keunuiiap
HAaB SKaHJIUTU aHUKJIaH/IH.
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Elektron tijoratni tashkil gilish va yuritishda ragamli texnologiyalardan
foydalanish yo‘llari
Sodiqov Abdulhafiz Abdushukurovich
Toshkent davlat igtisodiyot universiteti mustaqil izlanuvchisi
Annotatsiya

Mazkur magolada elektron tijoratni tashkil etish va samarali yuritishda ragamli
texnologiyalarning o‘rni tahlil gilingan. Sun’iy intellekt, bulutli texnologiyalar, katta
ma’lumotlar (Big Data), blokcheyn, elektron to‘lov tizimlari hamda mobil ilovalarning
elektron savdo rivojlanishiga ta’siri yoritilgan. Shuningdek, elektron tijoratni
rivojlantirishda uchraydigan muammolar va ularni bartaraf etish bo‘yicha takliflar ishlab
chigilgan.

Kalit so‘zlar: elektron tijorat, ragamli iqtisodiyot, sun’iy intellekt, blokcheyn,
Big Data, bulutli texnologiyalar, elektron to‘lovlar.

Kirish

Ragamli iqgtisodiyotning rivojlanishi  natijasida elektron tijorat jahon
iqtisodiyotining muhim tarkibiy gismiga aylandi. Zamonaviy axborot-kommunikatsiya
texnologiyalarining rivojlanishi biznes subyektlariga mahsulot va xizmatlarni internet
orgali tezkor va samarali taklif etish imkonini bermoqda. Ayniqgsa, elektron tijorat
platformalari xaridor va sotuvchi o‘rtasidagi masofani qisqartirib, savdo jarayonlarini
avtomatlashtirishga xizmat gilmoqda.

Bugungi kunda elektron tijoratni samarali boshgarish zamonaviy ragamli
texnologiyalarsiz tasavvur etib bo‘lmaydi. Ragamli vositalar korxonalarga xarajatlarni
kamaytirish, mijozlar ehtiyojini  chuqur tahlil qilish hamda bozordagi
ragobatbardoshlikni oshirish imkonini yaratadi.

Asosiy gism

Elektron tijoratni tashkil qilishda birinchi navbatda zamonaviy internet
infratuzilmasi va elektron savdo platformalari muhim ahamiyat kasb etadi. Korxonalar
0°‘z mahsulotlarini veb-saytlar yoki mobil ilovalar orqali iste’molchilarga taqdim etadi.
Bu esa savdo geografiyasini kengaytiradi va yangi bozorlarni egallash imkoniyatini
yaratadi.

Sun’iy intellekt elektron tijoratning eng istigbolli texnologiyalaridan biri

hisoblanadi. Al yordamida xaridorlarning qizigishlari tahlil qilinadi, individual
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tavsiyalar beriladi va avtomatik chatbotlar orqali mijozlarga xizmat ko‘rsatiladi.
Natijada mijozlar mamnunligi ortadi hamda savdo hajmi ko‘payadi.

Big Data texnologiyasi esa millionlab foydalanuvchilarning xarid odatlarini tahlil
qilish imkonini beradi. Korxonalar ushbu ma’lumotlardan foydalanib marketing
strategiyasini takomillashtiradi, mahsulot zaxirasini to‘g‘ri rejalashtiradi va narx
siyosatini optimallashtiradi.

Bulutli texnologiyalar elektron tijorat infratuzilmasining ajralmas gismiga
aylangan. Bulutli platformalar yordamida ma’lumotlarni xavfsiz saqlash, server
xarajatlarini kamaytirish hamda biznes jarayonlarini masofadan boshgarish imkoniyati
yaratiladi.

Elektron to‘lov tizimlari internet savdosining rivojlanishida muhim rol o‘ynaydi.
Bank kartalari, QR-kodlar, elektron hamyonlar va mobil banking xizmatlari xaridlarni
tez va xavfsiz amalga oshirish imkonini beradi. Bu esa foydalanuvchilarning elektron
savdoga bo‘lgan ishonchini oshiradi.

Shuningdek, blokcheyn texnologiyasi tranzaksiyalar xavfsizligini ta’minlash,
mahsulot kelib chigishini kuzatish va firibgarlikning oldini olishda muhim vosita
hisoblanadi.

Birog elektron tijoratni rivojlantirishda ayrim muammolar ham mavjud.
Jumladan, kiberxavfsizlik tahdidlari, malakali IT mutaxassislarining yetishmasligi,
internet infratuzilmasining ayrim hududlarda rivojlanmaganligi hamda ragamli
savodxonlikning pastligi ushbu sohaning rivojlanishini sekinlashtiradi.

Xulosa

Xulosa gilib aytganda, ragamli texnologiyalar elektron tijoratning bargaror
rivojlanishida asosiy omillardan biri hisoblanadi. Sun’iy intellekt, Big Data, blokcheyn,
bulutli texnologiyalar va elektron to‘lov tizimlaridan samarali foydalanish biznes
jarayonlarini optimallashtiradi, mijozlarga xizmat ko‘rsatish sifatini oshiradi va
korxonalar ragobatbardoshligini kuchaytiradi. Kelgusida elektron tijoratni yanada
rivojlantirish uchun ragamli infratuzilmani takomillashtirish, axborot xavfsizligini

mustahkamlash va malakali kadrlar tayyorlash muhim vazifa bo‘lib qoladi.
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Elektron tijoratni rivojlantirishda ragamli texnologiyalarni joriy etishning
ustuvor yo‘nalishlari
Sodiqov Abdulhafiz Abdushukurovich
Toshkent davlat igtisodiyot universiteti mustaqil izlanuvchisi

Annotatsiya

Ushbu maqolada elektron tijoratni rivojlantirishda ragamli texnologiyalarni joriy
etishning ustuvor yo‘nalishlari, ularning biznes jarayonlariga ta’siri hamda iqtisodiy
samaradorligi  tahlil qilingan. Shuningdek, elektron savdo platformalarini
takomillashtirish, raqamli marketing, logistika, elektron to‘lov tizimlari va
kiberxavfsizlikni rivojlantirish masalalari yoritilgan. Tadqiqot natijalariga ko‘ra,
zamonaviy ragamli texnologiyalarni qo‘llash korxonalar faoliyati samaradorligini
oshirish, mijozlar ehtiyojini tezkor qondirish va ragobatbardoshlikni kuchaytirishda
muhim omil hisoblanadi.

Kalit so‘zlar: elektron tijorat, ragamli texnologiyalar, elektron to‘lov, logistika,
sun’iy intellekt, bulutli texnologiyalar, kiberxavfsizlik, ragamli marketing.

Kirish

So‘nggi yillarda dunyoda raqamli iqtisodiyotning jadal rivojlanishi elektron
tijorat sohasining ham keskin o‘sishiga sabab bo‘ldi. Internet tarmog‘i, mobil qurilmalar
va zamonaviy axborot texnologiyalarining ommalashuvi natijasida iste’molchilar
xaridlarni masofadan turib amalga oshirishni afzal ko‘rmoqda. Bu esa korxonalarni
ragamli texnologiyalarni keng joriy etishga undamoqda.

O‘zbekistonda ham elektron tijoratni rivojlantirish davlat siyosatining ustuvor
yo‘nalishlaridan biri hisoblanadi. Ragamli iqtisodiyotni rivojlantirish bo‘yicha amalga
oshirilayotgan islohotlar internet infratuzilmasini yaxshilash, elektron to‘lov tizimlarini
kengaytirish va tadbirkorlikni qo‘llab-quvvatlashga xizmat gilmoqda.

Asosiy gism

Elektron  tijoratning  muvaffagiyatli ~ faoliyati ~ zamonaviy  ragamli
texnologiyalardan samarali foydalanishga bevosita bog‘liq. Avvalo, elektron savdo
platformalari korxonalarga mahsulot va xizmatlarni istalgan hududdagi iste’molchiga
taklif etish imkoniyatini yaratadi. Bu esa yangi bozorlarni egallash va eksport
salohiyatini oshirishga xizmat giladi.
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Sun’iy intellekt asosidagi texnologiyalar xaridorlarning ehtiyojlarini aniqlash,
shaxsiy tavsiyalar berish hamda avtomatlashtirilgan mijozlarga xizmat ko‘rsatish
tizimlarini yaratishda keng qo‘llanilmoqda. Chatbotlar va virtual yordamchilar
mijozlarning savollariga kunning istalgan vaqtida javob berib, xizmat ko‘rsatish sifatini
oshiradi.

Bulutli texnologiyalar elektron tijorat platformalarining uzluksiz ishlashini
ta’minlaydi. Bulutli xizmatlardan foydalanish server xarajatlarini kamaytiradi,
ma’lumotlarni xavfsiz saqlaydi va biznesni tez kengaytirish imkonini beradi. Bundan
tashqari, korxona xodimlari masofadan turib ham yagona axborot tizimida ishlash
imkoniyatiga ega bo‘ladi.

Ragamli marketing elektron tijoratning ajralmas gismidir. Ijtimoiy tarmoqlar,
gidiruv tizimlari, elektron pochta marketingi va mobil reklama vositalari orqali
korxonalar o‘z mahsulotlarini keng auditoriyaga yetkazmoqda. Big Data texnologiyasi
yordamida foydalanuvchilarning qizigishlari tahlil qilinib, maqgsadli reklama
kampaniyalari tashkil etiladi. Natijada reklama xarajatlari gisgaradi va savdo hajmi
ortadi.

Elektron to‘lov tizimlari elektron tijoratning ishonchliligini ta’minlovchi asosiy
omillardan biridir. Bank kartalari, elektron hamyonlar, QR-kodli to‘lovlar va mobil
banking xizmatlari xaridorlarga qulaylik yaratmogda. Shu bilan birga, blokcheyn
texnologiyasidan foydalanish tranzaksiyalarning shaffofligi va xavfsizligini oshiradi.

Elektron tijorat rivojlanishi bilan logistika tizimlariga ham yuqori talab
qo‘yilmoqgda. Omborlarni avtomatlashtirish, GPS kuzatuv tizimlari va sun’iy intellekt
asosidagi logistika boshqaruvi mahsulotlarni 0‘z vaqtida yetkazib berishni ta’minlaydi.
Bu esa mijozlar ishonchini oshirib, korxonaning bozordagi mavgeini mustahkamlaydi.

Biroq ragamli texnologiyalarni joriy etishda ayrim muammolar mavjud.

Jumladan, kiberhujumlar, shaxsiy ma’lumotlarni himoya qilish, ragamli
savodxonlikning yetarli emasligi va zamonaviy IT mutaxassislariga bo‘lgan ehtiyoj
elektron tijorat rivojlanishiga salbiy ta’sir ko‘rsatishi mumkin. Shu sababli korxonalar
axborot xavfsizligini ta’minlash, xodimlar malakasini muntazam oshirish hamda
zamonaviy dasturiy vositalardan foydalanishga alohida e’tibor garatishi lozim.

Xulosa
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Xulosa qilib aytganda, ragamli texnologiyalar elektron tijoratni rivojlantirishning
asosiy harakatlantiruvchi kuchi hisoblanadi. Sun’iy intellekt, bulutli texnologiyalar, Big
Data, ragamli marketing, elektron to‘lov tizimlari va zamonaviy logistika yechimlari
biznes jarayonlarini yanada samarali tashkil etish imkonini beradi. Ushbu
texnologiyalarni keng joriy etish korxonalar ragobatbardoshligini oshiradi, mijozlarga
ko‘rsatilayotgan xizmatlar sifatini yaxshilaydi hamda mamlakatning ragamli
iqtisodiyotini rivojlantirishga xizmat qiladi. Kelgusida elektron tijoratni yanada
takomillashtirish ~ uchun  axborot xavfsizligini mustahkamlash, innovatsion
texnologiyalarni qo‘llab-quvvatlash va malakali mutaxassislar tayyorlash ustuvor

vazifalardan biri bo‘lib goladi.
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Fuel and energy enterprises have a decisive influence on industrial development, regional
infrastructure and the reliability of public services. The implementation of investment projects in this sector is
usually associated with large capital expenditures, long construction periods and a high level of social
responsibility. Therefore, the efficiency of investment financing depends not only on the volume of attracted
resources, but also on the transparency of decisions related to capital expenditures.

Investment transparency means that the purpose, cost, financing schedule, expected result and
responsibility for each investment project are clearly defined and documented. In fuel and energy enterprises,
this issue is especially important because investment programs may include network modernization,
technological renewal, digital metering systems, expansion of supply infrastructure and improvement of service
reliability. If these projects are not supported by clear capital budgeting procedures, financial resources may be
used inefficiently.

Capital budgeting is a system of planning, selecting, approving, monitoring and evaluating long-term
investment expenditures. Unlike current operating budgeting, capital budgeting focuses on projects that create
future economic and technical effects. It requires the comparison of alternative projects, calculation of expected
returns, justification of capital costs and control over implementation stages. In this sense, capital budgeting
becomes an institutional instrument for strengthening investment discipline and transparency in energy
enterprises.

Table-1
Capital budgeting practices and their influence on investment transparency

Capital budgeting . Transparency Expected management
practice Content of the practice effect result
Preparation of a unified document Makes the project

Reduction of unclear and

basis visible for weakly justified projects

decision-makers

Project passport formation | with project purpose, cost, schedule

and expected outcomes

Determination of approved cost Prevents
. . - o . Improvement of
Capital expenditure limits ceilings and spending stages for uncontrolled cost . N
. investment discipline
each project growth

Comparative project
appraisal

Evaluation of projects by financial,
technical and socio-economic
criteria

Creates a clear
selection logic

Selection of priority
projects

Implementation reporting

Regular comparison of planned and
actual expenditures, works and

Provides timely
information about

Faster correction of project
execution

deviations
Shows the real
value of invested
funds

results

Accumulation of
managerial experience

Assessment of achieved effects after

Post-investment review . .
project completion

Table 1 shows that capital budgeting practices are directly connected with the quality of investment
governance. The project passport is the first transparency document because it explains why the project is
needed, how much it costs and what result should be achieved. Without such a document, the investment
program may become a list of expenditures rather than a system of justified development measures.

Another important practice is the establishment of capital expenditure limits. Fuel and energy
investment projects may face price changes, additional construction works and delays. If expenditure limits are
not clearly approved, the project budget may expand without sufficient justification. Therefore, every project
should have a financial corridor, and any deviation from it should be explained through an internal approval
procedure.

Capital budgeting also improves the comparability of investment projects. Energy enterprises usually
have several competing needs at the same time: reconstruction of networks, repair of equipment, reduction of
losses, installation of measuring devices and introduction of digital platforms. Transparent project selection
requires that these alternatives should be assessed by common criteria. In this process, not only financial
indicators but also technical and social results should be taken into account.
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Figure-1. Capital budgeting transparency framework in fuel and energy enterprises

Figure 1 presents the capital budgeting transparency framework. Its central element is investment
transparency, while the surrounding elements show the practical instruments through which transparency is
achieved. The framework differs from a simple financing model because it focuses on the internal quality of
investment decisions and the accountability of capital expenditures.

In fuel and energy enterprises, capital budgeting should be connected with financial accounting,
procurement control and technical performance reporting. If these elements operate separately, management
receives fragmented information. A unified capital budgeting system allows managers to see how the allocated
resources are transformed into specific results such as lower technical losses, higher reliability, wider coverage
and better customer service.

The transparency of investment financing should be measured through a system of indicators. These
indicators should show whether the investment project has a clear basis, whether its budget is controlled, whether
the implementation schedule is followed and whether the expected results are achieved after completion.

Table-2
Indicators for assessing investment transparency under capital budgeting

Indicator group Main indicators Information source

Use in decision-making

Presence of project passport,
feasibility study and cost-
benefit explanation
Planned and actual capital

Approval or rejection of

Project justification the project

Project documentation

Budget discipline

expenditures, deviation rate,
unused funds

Financial reports and
budget execution data

Correction of financing
schedule

Implementation
control

Completion percentage, delay
days, contract performance level

Project management
reports

Operational intervention

Result indicators

Loss reduction, network
coverage, service reliability,
digitalization level

Technical and
operational reports

Evaluation of real
project effect

Accountability
indicators

Internal audit remarks,
documented approvals, public
or corporate reporting

Audit and governance
documents

Strengthening
responsibility of
participants

The indicators presented in Table 2 prove that investment transparency cannot be evaluated only by
the amount of attracted financing. A project may receive sufficient funding, but if there is no clear
documentation, cost control and result assessment, the quality of investment financing remains weak. Therefore,
capital budgeting should be considered as a practical mechanism for improving both financial discipline and
investment efficiency.

In conclusion, enhancing investment transparency in fuel and energy enterprises requires the
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introduction of systematic capital budgeting practices. These practices should cover the whole investment cycle
from project initiation to post-investment evaluation. The transparency of capital expenditures increases
confidence in investment decisions, reduces inefficient spending and creates a stronger basis for long-term
modernization of energy infrastructure.

The following practical proposals may be advanced: fuel and energy enterprises should introduce a
unified project passport for every large investment project; capital expenditure limits should be approved before
financing begins; investment projects should be compared by financial, technical and social criteria; planned
and actual costs should be monitored regularly; and post-investment reviews should be used to assess the real
effectiveness of capital expenditures.
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Yoqilg‘i-energetika korxonalari milliy iqtisodiyotning strategik barqarorligini ta’minlovchi muhim
tarmoglardan biridir. Ushbu tarmoqgda ishlab chigarish va yetkazib berish infratuzilmasini modernizatsiya qilish,
mavjud quvvatlardan samarali foydalanish hamda xizmat ko‘rsatish sifatini oshirish investitsiya dasturlarining
izchil va magsadli ijrosiga bog‘ligdir.

Investitsiya dasturlari ijrosida moliyaviy nazorat tizimining ahamiyati shundaki, u ajratilgan
mablag‘larning belgilangan maqsadga muvofiq sarflanishi, xarajatlar smetasi intizomi, shartnoma majburiyatlari
bajarilishi va loyiha natijalarining igtisodiy asoslanganligini baholash imkonini beradi. Moliyaviy nazorat yetarli
darajada yo‘lga qo‘yilmasa, loyiha qiymatining oshib ketishi, mablag‘larning samarasiz sarflanishi va
investitsiya dasturi muddatlarining buzilishi ehtimoli ortadi.

Moliyaviy nazoratni fagat buxgalteriya hujjatlarini tekshirish jarayoni sifatida talqin qilish to‘g‘ri
emas. U investitsiya dasturining butun hayotiy siklini gamrab oluvchi boshgaruv mexanizmi bo‘lib,
rejalashtirish, mablag® ajratish, shartnoma tuzish, xarajatlarni nazorat gilish, bajarilgan ishlarni gabul gilish va
yakuniy natijani baholash bosqichlarini o‘z ichiga oladi.

1-jadval
Investitsiya dasturlari ijrosida moliyaviy nazorat elementlari

Moliyaviy nazorat Mazmuni Aniglanadigan asosiy
elementi muammo
Investitsiya loyihasining

Kutiladigan natija

Dastur pasportl magsadi, qiymati, muddati va Loyiha as_oslams_hmmg Qarc_>r qa_bul q|I|_sh
nazorati Lo . - yetarli emasligi aniqgligi oshadi
natijalarini rasmiylashtirish
Smeta intizomi Rejalashtirilgan va amaldagi Ortigcha xarajatlar va Xarajatlar
nazorati xarajatlarni taggoslash giymat oshishi magbullashadi
Yetkazib beruvchi, pudratchi, - L .
. . S Shartnoma shartlarining ljro intizomi
Shartnoma nazorati narx va ish hajmi bo‘yicha s .
buzilishi kuchayadi

majburiyatlarni tekshirish
Mablag® ajratish va

Mablag‘larning magsadsiz

To‘lov nazorati to‘lovlarning bosqichma- yoki muddatidan oldin Likvidlik bosimi
bosgich amalga oshirilishini A kamayadi
. sarflanishi
kuzatish
.. . Bajarl!ga_n |_shla_r va e_r.lshllggn Mablag® sarfi va natija Investitsion
Natija nazorati texnik-igtisodiy natijalarni o . .
baholash o‘rtasidagi uzilish samaradorlik oshadi

1-jadvalda keltirilgan elementlar investitsiya dasturlari ijrosining moliyaviy nazorat tizimini kompleks
shaklda tashkil etish zarurligini ko‘rsatadi. Bunda asosiy e’tibor mablag® sarfining hujjatlashtirilishiga emas,
balki sarflangan mablag‘ning belgilangan natijaga olib kelgan-kelmaganligini aniglashga garatiladi.

Dastur pasporti nazorati investitsiya loyihasining boshlang‘ich asoslarini aniglab beradi. Unda loyiha
magsadi, umumiy giymati, moliyalashtirish grafigi, bajarilish muddati va kutiladigan natijalar aniq belgilanadi.
Bu hujjat keyingi moliyaviy nazorat jarayonlari uchun tayanch manba vazifasini bajaradi.

Smeta intizomi nazorati investitsiya dasturining iqtisodiy chegaralarini saglab turadi. Amaliyotda
loyiha giymati qurilish materiallari narxi, pudrat ishlari hajmi, texnik o‘zgarishlar yoki qo‘shimcha xarajatlar
sababli ortishi mumkin. Bunday holatda moliyaviy nazorat xarajat o‘zgarishining sababini aniqlash va uni
boshgaruv garori bilan rasmiylashtirishga xizmat giladi.

Shartnoma va to‘lov nazorati investitsiya mablag‘larining haqiqiy bajarilgan ishlar bilan bog‘ligligini
ta’minlaydi. To‘lovlar oldindan belgilangan bosqgichlar, qabul gilish dalolathomalari va shartnoma
majburiyatlari asosida amalga oshirilsa, mablag‘larning magsadli ishlatilishi bo‘yicha intizom kuchayadi.

Ctrpanuna 99



- .

INVESTITSIYA DASTURI IJROSINI MOLIYAVIY NAZORAT QILISH ARXITEKTURASI
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1-rasm. Investitsiya dasturi ijrosini moliyaviy nazorat qilish strukturasi

1-rasmda investitsiya dasturi ijrosini moliyaviy nazorat gilish strukturasi ko‘rsatilgan. Ushbu
yondashuvda nazorat jarayoni oddiy tekshiruv emas, balki dastur pasportidan yakuniy auditgacha bo‘lgan
uzluksiz boshgaruv tizimi sifatida garaladi. Bunday format investitsiya dasturidagi har bir bosgichning
moliyaviy mas’uliyatini aniq belgilash imkonini beradi.

Moliyaviy nazorat tizimini takomillashtirishda tezkor axborot almashinuvi muhim ahamiyatga ega.
Rejalashtirilgan xarajat, ajratilgan mablag’, tuzilgan shartnoma, bajarilgan ish va amalga oshirilgan to‘lovlar
yagona hisobot tizimida aks ettirilsa, rahbariyat loyiha ijrosidagi og‘ishlarni erta aniqlashi mumkin.

Investitsiya dasturlari ijrosida nazorat ko‘rsatkichlarini belgilash moliyaviy boshqaruvni aniq
mezonlarga bog‘laydi. Bunday ko‘rsatkichlar nafaqat xarajatlarning hajmini, balki ularning magsadliligi,
muddatga rioya etilishi va natija bilan bog‘ligligini ham baholash imkonini beradi.

2-jadval
Investitsiya dasturlari ijrosida moliyaviy nazorat tizimini takomillashtirish choralar

Takomillashtirish

PR Amaliy chora Nazorat ko‘rsatkichi Kutiladigan natija
yo‘nalishi

s Har bir yirik loyiha . . Loyiha
Dastur pasportml joriy bo‘yicha yagona loyiha Pasport pllan tasdlqlgngan asoslanganligi
etish L - loyihalar ulushi .
pasportini shakllantirish kuchayadi

Reja va amaldagi xarajatlar

Smeta og‘ishini S ) e
meta og 1Sl o‘rtasidagi fargni Smeta og‘ishi foizi

Ortiqcha xarajatlar

cheklash muntazam tahlil gilish kamayad
To‘lovlarni .TO lovlarni bajarilgan D . Mablag* sarfi
. ishlar va dalolatnomalar Bosgqichli to‘lovlar ulushi e
bosgichlash . < nazorat gilinadi
bilan bog‘lash
Ichki auditni ‘ Ipvesntswa dasturi ' Anlq_langan kamchl_ll.klar Moliyaviy
L bo‘yicha oraliq va yakuniy soni va bartaraf etilish y 1 .
kuchaytirish . DS o mas’uliyat oshadi
audit xulosalarini kiritish darajasi

Sarflangan mablag‘ni
texnik-igtisodiy natijalar
bilan solishtirish

Natijaga bog‘liq
hisobot

Natija bilan tasdiglangan Investitsiya
xarajatlar ulushi samaradorligi oshadi

2-jadvalda keltirilgan choralar investitsiya dasturlari ijrosida moliyaviy nazoratni kuchaytirish va
investitsiya mablag‘laridan foydalanish samaradorligini oshirishga xizmat qiladi. Aynigsa, loyiha pasporti,
smeta og‘ishini tahlil qilish, bosqichli to‘lovlar, ichki audit va natijaga bog‘liq hisobot tizimlari o‘zaro
uyg‘unlashtirilsa, investitsiya dasturlari ijrosining shaffofligi ortadi.

Xulosa qilib aytganda, yoqilg‘i-energetika korxonalarida investitsiya dasturlari ijrosining moliyaviy
nazorat tizimini takomillashtirish investitsion faoliyat samaradorligini oshirishning muhim tashkiliy-igtisodiy
shartidir. Moliyaviy nazorat tizimi loyiha boshlanishidan yakuniy natija baholangunga gadar uzluksiz amal
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qgilishi lozim.

Mazkur yo‘nalishda quyidagi amaliy takliflarni ilgari surish mumkin: har bir yirik investitsiya loyihasi
bo‘yicha dastur pasportini ishlab chiqish; rejalashtirilgan va amaldagi xarajatlarni muntazam taqqoslash;
to‘lovlarni bajarilgan ish hajmi bilan bog‘lash; investitsiya dasturlari bo‘yicha oraliq ichki audit tartibini joriy
etish; hamda yakuniy hisobotda sarflangan mablag‘larni erishilgan texnik-igtisodiy natijalar bilan solishtirish.
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Early Pregnancy Risk Assessment for Preeclampsia Using Maternal
Characteristics and Emerging Biomarkers
Musurumonova Sevara

Abstract

Preeclampsia remains one of the leading causes of maternal and neonatal
morbidity and mortality worldwide. The condition is characterized by hypertension and
multiple organ dysfunction that typically develops after the twentieth week of gestation.
Because the clinical manifestations often appear after placental abnormalities have
already progressed, identifying women at increased risk during early pregnancy has
become a major objective in modern obstetric care. Recent advances in prenatal
medicine have demonstrated that combining maternal clinical characteristics with
biophysical measurements and biochemical biomarkers substantially improves
prediction accuracy. Early identification enables healthcare professionals to implement
preventive interventions, including low-dose aspirin therapy and closer antenatal
surveillance, thereby reducing adverse pregnancy outcomes. This article reviews current
approaches to early pregnancy risk assessment for preeclampsia, emphasizing the value
of maternal history, blood pressure measurements, uterine artery Doppler examination,
and circulating placental biomarkers. It also discusses recent developments in predictive
medicine and the future direction of personalized prenatal screening strategies.
Keywords: preeclampsia, pregnancy, biomarkers, prenatal screening, uterine artery
Doppler, placental growth factor, maternal health, early prediction, obstetrics.
Introduction

Preeclampsia is a pregnancy-specific disorder that affects approximately two to
eight percent of pregnancies worldwide and continues to be a significant challenge for
maternal healthcare systems. It is generally diagnosed after 20 weeks of gestation and is
characterized by elevated blood pressure accompanied by proteinuria or evidence of
organ dysfunction. Severe cases may lead to complications such as eclampsia, stroke,
liver dysfunction, kidney injury, fetal growth restriction, preterm birth, and even
maternal or neonatal death.

The development of preeclampsia begins much earlier than its clinical
presentation. During the first trimester, abnormal placental implantation and inadequate

remodeling of maternal spiral arteries reduce placental blood flow, resulting in placental
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ischemia and systemic endothelial dysfunction. Consequently, researchers have shifted
their attention toward identifying reliable indicators during early pregnancy that can
predict disease development before symptoms appear.

Advances in prenatal diagnostics have introduced multimodal screening strategies
that combine maternal demographic characteristics, medical history, biophysical
measurements, and biochemical biomarkers. These integrated models provide more
accurate prediction than relying on individual risk factors alone.

Maternal characteristics remain the initial step in risk assessment. Advanced
maternal age, obesity, chronic hypertension, diabetes mellitus, autoimmune diseases,
kidney disorders, previous preeclampsia, and multiple pregnancies significantly
increase the likelihood of developing the disease. A detailed clinical history therefore
provides valuable information for individualized prenatal care.

One of the most important biophysical methods is mean arterial pressure (MAP)
measurement during the first trimester. Women who later develop preeclampsia
frequently demonstrate subtle elevations in blood pressure before clinical diagnosis.
Standardized blood pressure measurement protocols improve predictive performance
when combined with other screening methods.

Uterine artery Doppler ultrasonography has become another essential component
of early assessment. Increased resistance within uterine arteries reflects impaired
placental vascular development. Elevated pulsatility indices during the first trimester are
associated with an increased risk of placental insufficiency and hypertensive pregnancy
disorders.

Biochemical biomarkers have significantly enhanced predictive models. Placental
Growth Factor (PIGF) is produced by placental tissue and plays a central role in
angiogenesis. Reduced maternal serum PIGF concentrations during early pregnancy
indicate impaired placental development and are associated with increased preeclampsia
risk.

Pregnancy-Associated Plasma Protein-A (PAPP-A), routinely measured during
first-trimester aneuploidy screening, has also demonstrated predictive value. Low
maternal PAPP-A levels correlate with abnormal placentation and unfavorable

pregnancy outcomes, including fetal growth restriction and hypertensive disorders.
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Another important biomarker is soluble fms-like tyrosine kinase-1 (sFlt-1), an
antiangiogenic protein that antagonizes vascular endothelial growth factor and PIGF.
Increased sFIt-1 concentrations contribute to endothelial dysfunction and are strongly
associated with the development and severity of preeclampsia. Although sFlt-1 becomes
more informative later in pregnancy, its combination with PIGF provides excellent
diagnostic accuracy.

The integration of maternal characteristics, MAP, uterine artery Doppler indices,
PIGF, and PAPP-A forms the basis of modern predictive algorithms. These multimodal
models demonstrate substantially higher sensitivity than traditional screening
approaches based solely on maternal history.

Early identification has important clinical implications. Women identified as
high-risk may benefit from low-dose aspirin initiated before 16 weeks of gestation,
which has been shown to reduce the incidence of preterm preeclampsia. Additionally,
intensified prenatal monitoring allows earlier detection of fetal growth restriction and
maternal complications.

Acrtificial intelligence and machine learning are increasingly being incorporated
into prenatal risk prediction. These technologies analyze large clinical datasets, identify
complex relationships among multiple variables, and generate individualized risk
estimates with improved accuracy. Future predictive systems may integrate genomic,
proteomic, and metabolomic information to achieve even greater precision.

Despite these advances, several challenges remain. Biomarker availability, laboratory
costs, differences in population characteristics, and limited access to specialized
ultrasound services continue to affect widespread implementation, particularly in low-
resource healthcare settings. Standardization of laboratory methods and validation
across diverse populations are necessary before universal adoption.

Conclusion

Early prediction of preeclampsia represents one of the most significant
achievements in modern prenatal medicine. Combining maternal clinical characteristics
with biophysical measurements and biochemical biomarkers allows healthcare
professionals to identify high-risk pregnancies before clinical symptoms develop.
Biomarkers such as PIGF, PAPP-A, and sFlt-1, together with uterine artery Doppler

examination and mean arterial pressure assessment, substantially improve predictive
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performance. Early risk stratification supports timely preventive interventions,
individualized antenatal care, and improved maternal and neonatal outcomes. Continued
research into novel biomarkers and artificial intelligence-based predictive models is
expected to further enhance screening accuracy and contribute to safer pregnancies

worldwide.
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SPORT INNOVATSION TARAQQIYOT TEXNOLOGIYALARI
Ne 'matov S.T.
BuxDU “Spor nazariyasi va metodikasi ”
Dotsenti

So‘nggi vaqtlarda axborot texnologiyalarining inson salomatligiga ta’siri
yuzasidan dunyo olimlari o‘rtasida qizg‘in munozaralar kechmoqda. Ularning bir qismi
ushbu texnologiyalardan tarqaladigan elektromagnit to‘lginlarning sog‘ligqa jiddiy
salbiy ta’siri bor deyishsa, boshqa qismi aks fikrni bildiradi. Ushbu “tortishuv’da
qaysidir tomonning yaqqol ustunligini baholash qiyin, ammo nima bo‘lganda ham bu
masalaga bee’tibor qaramaslik lozim.

Texnologiyalar hayotimizni o‘zgartirmoqda

Hayotimiz, bizni o‘rab turgan borliq shiddat bilan o‘zgarmoqda. Yangiliklar
almashinuvi ko‘zimiz, ongimiz ilg‘ay olmaydigan darajaga etdi. Har kuni minglab
kashfiyotlarga qo‘l urilmoqda va bu ixtirolar tez orada hayotimizning bir bo‘lagiga
aylanib golyapti. Misol uchun televizorni olaylik. U har bir oilada bor. Bu qurilma oila
a’zosiga aylanib bo‘lgan desak, mubolag‘a bo‘lmaydi. Chunki u har kuni biz bilan birga
— ovgqatlanayotgandayam, butun oila jam bo‘lgandayam, kechasiyam, kunduziyam,
hatto, samolyot, poezd va avtomobillarda ham. Biz u bilan deyarli jonli mulogot gilamiz
— TVda aytilayotgan fikrlarga qulog tutamiz, yangiliklariga ishonamiz, seriallari bilan
yashaymiz... Mana taraqqiyotning bir ko‘rinishi! Texnologiyalar hayotimizga kirib
kelganligining oddiygina isboti! Endi, kompyuter va internet, mobil va innovatsion
texnologiyalarning jamiyatimizdagi mavqeini ham bir tasavvur qilib ko‘ring.

Shak-shubhasiz, bu o‘zgarishlar insoniyatning katta yutug‘i hisoblanadi. Bundan
o‘n yilcha avval aqlimizga sig‘magan qulayliklarni axborot texnologiyalari yordamida
bugun amalda qo‘llab turibmiz. Avvallari uzoq gishloglardagi garindosh-urug‘lar to‘yu
ma’rakalarga birma-bir borib aytib kelingan bo‘lsa, hozir mobil qo‘ng‘iroq mushkulotni
hal qilyapti. Ta’lim tizimida kompyuter texnologiyalari ko‘magida o‘quv uslublari
mukammallashib bormoqgda. Agar avval fagat informatika darsi orgali elektron
hisoblash mashinalari haqida eshitgan bo‘lsak, hozirgi kunda har bir fanni mukammal
o‘rganishda kompyuter texnikasidan foydalanish joriy etilmoqgda. Bu misollar
turmushimizda axborot texnologiyalarining qanchalik o‘rin tutayotganidan bir
ko‘rinish, xolos. AKTning iqtisodiyotning barcha tarmoqlarida: sanoat, boshqaruv, bank
ishi, savdo va boshqa sohalardagi ishtiroki so‘z bilan ta’riflab bo‘lmaydigan darajada
ahamiyat kasb etib bo‘lgan. Buni har ganday soha vakili, har bir xodim o°‘z ish
faoliyatidan kelib chiqib tahlil qilib ko‘rishi, texnologiyalarning faoliyatidagi ko‘magini
taroziga qo‘yib ko‘rishi mumkin. Ishonchim komil — tarozining shu texnologiyalar
foydasi jamlangan pallasi ancha tosh bosadi. Lekin...

Nur bor joyda soya bo‘lishi kabi foyda bor joyda zarar ham bo‘ladi. Olimlarning
ta’kidlashicha, zamonaviy texnologiyalarning, jumladan, axborot texnologiyalarining
asosiy salbiy ogibati — inson salomatligi bilan bog‘liq. Aytish mumkinki, bu zarardan
texnologiyalarni cheklash orqgali qutulish — igtisodiy zararni keltirib chigaradi. Xullas,
atrofimizni o‘rab turgan ekran va displeylarsiz bundan buyog‘iga hayotimizni tasavvur
eta olmaymiz. Taraqqiyot gonuni bu.

Xo‘sh, unda nima qilish kerak?

Eng avvalo, tartib va qoidalar, me’yorga amal qilishni o‘rganishimiz zarur.
Xorijlik olimlar televizorning inson, aynigsa, bolalar organizmiga qanchalik salbiy ta’sir
ko‘rsatishini o‘rganib chiqishgan. Ularning ta’kidlashicha, TV oldida ko‘p o‘tirgan
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bolada kamharakatlilik ogibatida vaznning me’yoridan ortishi, immunitetning susayishi,
yurak va ko‘z kasalliklari, muddatidan avval balog‘atga etish, aqliy qoloqlik kabi
ko‘plab muammolar kelib chiqishi mumkin ekan. Muammoning echimi sifatida olimlar
quyidagilarni tavsiya etishadi — bolani ikki-uch yoshigacha TV oldiga umuman
yaqinlashtirmaslik, uch yoshdan besh yoshgacha bo‘lgan bolalar ota-ona nazorati ostida
yarim soat sifatli bolalar ko‘rsatuvini ko‘rishi, 5 yoshdan 12 yoshgachalarga bir soat, to
balog‘at yoshigacha esa 1,5 — 2 soat TV ko‘rishga ruxsat berilishi kerak.

Shuni e’tiborga olish lozimki, televizor deganda boshqga ekranlar ham shu jumlaga
Kiradi. Ya’'ni, kompyuter ekranida DVD ko‘rish, internet, o‘yinlar va hokazolarda ham
shu kabi cheklovlarga amal qilinishi zarur.

Agar TVning bola sog‘lig‘iga zarariga (yuqorida sanab o‘tilgan) e’tibor bersangiz
— ularning aksariyati harakatsizlik va organizm faoliyatining susayishiga bog°‘liq.
SHuning uchun ota-onalar birinchi navbatda farzandlarining jismoniy mashglar
qgilishiga, sport bilan muntazam shug‘ullanishiga jiddiy e’tibor berishlari lozim.

Bolalar bilan bog‘lig muammoni ma’lum darajada cheklash orqali hal qilish
mumkindir, lekin Kkattalar-chi? Oramizda ish taqozosi bilan kunni kompyuter oldida
o‘tkazadiganlar soni kam emas. Bunday sharoitda birinchi navbatda ko‘zda muammolar
paydo bo‘lishi ehtimoli katta. Insonning ko‘rish qobiliyati millonlab yillar davomida
tabity yorug‘liklarga va ranglarga moslashib, shakllanib kelgan, kompyuter
displeylariga emas! Monitordagi ranglar va tasvirlar hayotdagidan tubdan farq giladi,
shuning uchun ham ko‘zda muammolar paydo bo‘lishi hech gap emas.

Ikkinchidan, kompyuter oldida ko‘p vaqtini o‘tkazadigan kishilarda
mikrojarohatlar paydo bo‘lishi mumkin. Uchinchidan, elektromagnit to‘lqinlar
targatuvchi jihozlar — kompyuter, mobil telefon, mikroto‘lqinli pechlar va hokazolar
asab va yurak tizimlariga, miya faoliyatiga salbiy ta’sir o‘tkazadi. Doimiy ravishda bir
joyda o‘tirib ishlash, pult orgali kunbo‘yi TV tomosha qilish oqibatida kamharakatlilik,
semirish, qonda xolesterin migdorining oshishi, mushaklardagi zaiflik va hokazolar xavf
soladi.

Bu muammolardan to‘g‘ridan-to‘g‘ri qochib qutulish mushkul. Sababi -
texnologiyalar ishimizni engillashtirishga xizmat gilyapti. Qolaversa, mobil telefon yoki
kompyuterga bog‘lanib qolganlardan bu texnologiyalardan foydalanmaslikni talab
qilish aqglga sig‘maydigan ish. SHunday ekan, muqobil yo‘lni tanlashga to‘g‘ri keladi.
Bu shunday yo‘lki, ishimizda, turmushimizda axborot texnologiyalaridan foydalanishda
davom etaveramiz. Zararli ogibatlarni esa sport orgali bartaraf etish mumkin. Xullas,
“texnologiyalar + sport = sog‘lom hayot” qoidasi yuzaga keladi. Kamharakatlilikka,
organizmning zaiflashuviga yo‘l qo‘ymaslikning bitta yo‘li — sport bilan muntazam
shug‘ullanishdir. Sportning, jismoniy tarbiyaning organizmimizga foydali jihatlarini
sanab o‘tish shart bo‘lmasa kerak. Bu haqda ko‘p eshitganmiz. Faqat bir jihatni esdan
chiqarmaslik kerak: og‘ir jismoniy mehnat bilan shug‘ullanmaydigan o‘rta yoshli kishi
bir sutkada 2800-3200 kilokaloriya energiya sarflaydi. Ayollar ko‘rsatilgan
kilokaloriyadan 15-20 foiz kam energiya sarflashadi. YOsh o‘tishi bilan bu ko‘rsatkich
kamayib boraveradi. Bir joyda o‘tirib ishlash, kompyuter va televizor oldida kunni
o‘tkazuvchilar bundan ham kam energiya sarflaydi. Natijada organizmda ortigcha
kaloriyalar yig‘ila boshlaydi. Ulardan xalos bo‘lishning asosiy yo‘li ham jismoniy
tarbiyaga bog‘liq. Avvalo, sport bilan yoki oddiy jismoniy mashqglar bilan
shug‘ullanishni har bir kishi o‘zi uchun o‘zi hal qiladi. Agar yoshlikdan sportga
ko‘nikma bo‘lsa, yanayam oson (shuning uchun bolalarning sport bilan shug‘ullanishiga
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bee’tibor qaramaslik kerak). Mashg‘ulotlar qiynab qo‘ymasligi va zo‘rma-zo‘raki
o‘tmasligi uchun har kim o‘ziga yoqqan sport turini tanlashi zarur. Sport bilan
muntazam shug‘ullanishga sharoit va vaqt topa olmaydiganlar (aynigsa, ayollar) uy
sharoitida har kuni 15-20 dagiga badantarbiya mashqlarini bajarishi ham etarlidir.

Har kim taraqqiyot, texnologiyalar yutuglaridan unumli foydalanishga haqli va...
uning zararlari “qo‘rqinchli” ko‘rinish olmasligi uchun sport bilan muntazam
shug‘ullanishi zarur!

Adabiyotlar:
1. Atoyev Q.T. Farzandingiz barkamol bo’lsin. — T.: “Meditsina”, 1990.
2. Mirziyoyev Sh.M. Tanqidiy ta’lim, qat’iy tartib-intizom va shaxsiy javobgarlik
har bir rahbar faoliyatining qoidasi bo’lishi kerak. — T.: “O’zbekiston”, 2017.
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Musobaqgadan keyingi bosqichda turon yakka kurashchilar ish
gobiliyatining tiklanish jarayonining nazariy tahlili
BuxDU “Spor nazariyasi va metodikasi ”
o’ qituvchisi . Jo ‘rayev H.I.

Yoshlar sporti sport zahiralarini tayyorlashning nihoyatda muhim bazasi hamda
tarbiyaning universal vositasi sifatida sportchining ko’p yillik tayyorgarligini samarali
tashkil etishni, musobagadan keyingi bosgichda  kurashchilar ish gobiliyatining
tiklanish jarayonining, o’quv-mashg’ulot ishlarining yanada oqilona tashkiliy shakllari,
vosita va usullarini izlashni talab giladi.

Har xil kurash turlarining rivojlanishi ularning yuksak darajada ijtimoiy tan
olinganligi bilan tavsiflanadi va yirik xalgaro musobagalar amaliyoti shundan dalolat
beradi. Jahon maydonida o’zining munosib o’rniga ega bo’lgan kurashning vatani
O’zbekiston Respublikasi bo’lib, ushbu sport turining ommaviyligi juda yuqori.

Zamonaviy tayyorgarlik tizimini optimallashtirish va tayyorgarlik vagtidagi
innovastion jarayonlar strategiyasi bugungi kunda O’zbekiston Respublikasi terma
jamoalari a’zolari bo’lgan va yaqin zahiradagi sportchilarni tayyorlashning muhim
vazifalaridan biri bo’lib turibdi.

Sportchilar faoliyatining asosiy yo’nalishlari sport maktablari haqidagi me’yorty-
huquqiy asoslar va Nizomda belgilangan. Qo’shimcha ta’lim beruvchi muassasa sifatida
sport maktabi «qobiliyatlarga muvofiq ravishda 0’z-0’zini takomillashtirish, bilim olish
va ijod, sog’lom turmush tarzini shakllantirish, kasbiy nuqtai nazardan o’z o’rnini
topish, jismoniy, agliy va ma’naviy qobiliyatlarni rivojlantirishga, qobiliyatlarga mos
sport muvaffaqiyati darajasiga erishish uchun yo’naltirilgany.

Shunday qilib, bolalar, o’smirlar va yoshlarning sport tayyorgarligi fagatgina har
tomonlama jismoniy tayyorgarlik, har turli qobiliyatlarni rivojlantirish va
takomillashtirish masalalarini hal etib qolmasdan, shug’ullanuvchilar shaxsini
shakllantirish muammosini ham gamrab oladi.

Davlatimiz tomonidan qo’yilayotgan asosiy vazifa bolalar va o’smirlarning
imkon qadar ko’proq miqdorini jalb etgan holda ommaviy sportni rivojlantirish bo’lib
kelmogda. Oxirgisi, eng avvalo, boshlang’ich sport tayyorgarligi bosqichiga taalluqli
bo’lib, bu bosqichning vazifasi sport maktablari o’quvchilarining salomatligini
mustahkamlash, jismoniy rivojlanish darajasini oshirish, axlogiy-etik va irodaviy
xislatlarini tarbiyalashdan iboratdir.

Ayni vaqgtda sport natijalarining bugungi kundagi darajasi murabbiylarning
kasbiy sifatlariga, ularning bilimi va amaliy ko’nikmalariga yuqori talablar qo’yadi.
Yoshlar sporti sport zahiralarini tayyorlashning nihoyatda muhim bazasi hamda
tarbiyaning universal vositasi sifatida sportchining ko’p yillik tayyorgarligini samarali
tashkil etishni, musobagadan keyingi bosgichda turon yakka kurashchilar ish
gobiliyatining tiklanish jarayonining, o’quv-mashg’ulot ishlarining yanada oqilona
tashkiliy shakllari, vosita va usullarini izlashni talab giladi.

Dunyoda yuzaga kelgan vaziyat o’smirlar orasida jinoyatchilikning, ommaviy
giyohvandlikning o’sishiga, yoshlar orasidagi boshqga salbiy hodisalar va jarayonlarga
yo’l ochyapti. Aynan shuning uchun sport, ommaviy jismoniy tarbiya, sog’lom turmush
tarzi o’sib kelayotgan yosh avlodning ishonchli psixologik himoyasiga aylanib
bormoqgda. Demak, sport 0’z mamlakatining vatanparvarlari bo’lgan faol fuqarolarni
tarbiyalash uchun ma’nan mas’ul hisoblanadi.

Yuqorida bayon etilganlardan kelib chigsak, sportni rivojlantirish uchun
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ajratiladigan byudjet mablag’lari hajmining kamaytirilishi, sport maktablari
miqgdorining qisqgartirilishi va moliyaviy harajatlarni gisman ota-onalar zimmasiga
yuklash yoshlarning kattagina qismini jismoniy tarbiya mashg’ulotlaridan uzoqlashtirib
qo’yadi.

Turon yakka  kurashch turlari bo’yicha sport maktablari faoliyatining
rentabelligini o’rganish magsadida o’tkazilgan tadqiqotlardan ma’lum bo’ldiki, sportni
tashlab ketganlarning eng yuqori foizi 99% boshlang’ich sport tayyorgarligi guruhlarida
kuzatilgan. Sport maktablari samaradorligi darajasining pastligini, eng avvalo, o’quv-
mashg’ulot jarayonini noto’g’ri tashkil etish hamda tarbiyaviy va ma’rifiy ishlarning
sust yo’lga qo’yilishi kabi omillar ta’siri bilan bog’laydilar. Qator tadqiqotlarda
ko’rsatilishicha, sport bilan shug’ullanish motivlarini shakllantirishga, tizimli va jadal
sport mashg’ulotlariga yo’naltirilgan pedagogik-psixologik ta’sir ko’rsatish
vositalaridan foydalanish sport maktablari kontingentining mustahkamlanishiga yordam
beradi.

Shuni alohida gayd etish lozimki, zamonaviy sportda murabbiyning roli, uning
kasbiy va pedagogik mahorati, shaxsiy sifatlari ahamiyati keskin ortib ketdi. Shuning
uchun ham aynan bugun o’zining davlat ishi sifatidagi asosini saqlab qolgan yosh
sportchilarni tayyorlash tizimiga, sport maktablari ma’muriyati hamda murabbiylari
tarkibi zimmasiga alohida mas’uliyat o’z shogirdlarining sportdagi yutuqlari uchungina
emas, balki musobagadan keyingi bosgichda turon yakka kurashchilar ish
qgobiliyatining tiklanish jarayoni mamlakatning kelajak avlodi salomatligi, ma’naviy-
axloqiy giyofasi uchun ham mas’uliyat yuklanyapti.

Mamlakatimizdagi va chet ellik mualliflarning ilmiy-uslubiy adabiyotlarini tahlil
etish shuni ko’rsatadiki, yosh sportchilarni tayyorlash tizimiga, xususan, turli yoshdagi
bolalarni tarbiyalash jarayoniga bag’ishlangan ilmiy tadqiqotlar ko’pchilikni tashkil
etadi. (V.P.Filin, 1994; Sh.D.Abdullayev, 1995; L.P.Matveev, 1999; J.K.Xolodov,
2003; A.N.Abdiev, 2005; D.D.Sharipova, A.Musurmanova, 2005; L.P.Yugay, 2005;
A.K.Ataev, 2007; F.A.Kerimov, 2008; Yu.M.Yunusova, 2009 va b.). Birog biz
tanishishimiz mumkin bo’lgan ilmiy adabiyotlar orasida musobagadan keyingi
bosqgichda kurashchilar ish gobiliyatining tiklanish jarayoni yo’q. Shuning uchun ham
mazkur muammoni hal etish dolzarb hisoblanadi.

So’nggi yillarda diyorimizda ko’p sonli yuqori malakali kurashchilar
tayyorlandi. Osiyo chempionatlari hamda birinchiliklarida o’zbek kurashchilari ko’p
karra eng yuksak sovrinli o’rinlarni egallab, vatanimiz sharafini xalgaro musobagalarda
munosib himoya qgilib kelmoqgdalar.

Zamonaviy sportda mashg’ulot va musobaqa yuklamalari hajmi hamda
shiddatining oshishi o’quv-mashg’ulot jarayonini tashkil qilishda yangi yo’llarni va
foydalanilmagan zahirani izlab topishni  taqozo etadi. Aynigsa ko’p stiklli
tayyorgarlikning hamma bosgichlarida tiklanish hamda sport va ish gobilyatini oshirish
vositalaridan foydalanish muhim ahamiyatga ega.

Tabiiyki, bu barcha o’zgarishlar turon yakka kurashchilarning musobagadan
keyingi bosgichda tiklanish jarayoniga ham taalluglidir. Bu erda tiklanish va ish
qobilyatini saqlab turish vositalaridan to’g’ri foydalanish quyidagi muammoli
masalalarning hal etilmaganligi bilan cheklanadi; musobagadan keyingi bosgichlarni
tuzishning optimal variantlarini ishlab chigish hamda tanlab olish; ish gobiliyatini
tiklash vositalari va metodlaridan ogilona foydalanish. Bu barcha masalalar, shubhasiz,
dolzarbdir, bularni o’rganish va hal etish turon yakka kurashchilarning musobagadan
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keyingi tayyorgarlik bosgichini davrlash hamda oqilona tuzish tizimini
takomillashtirishga imkon yaratadi.

Turon yakka kurashchilarning musobagadan keyingi tayyorgarlik bosgichlarini
hamda tiklanish jarayonini tuzish muammosining ilmiy jihatdan o’rganilishi musobaqa
qoidalaridagi 0’zgarishlar nuqtai nazaridan o’z xususiyatiga ko’ra ham nazariy, ham
amaliy tomondan yangi hisoblanadi.

Sportchilar tayyorgarligining o’tish davrlarini rejalashtirish masalalari ko’pgina
mualliflarning digqqat markazida turadi va sport mashg’ulotini davrlashning magbul
tizimini ishlab chiqishga yo’naltirilgan to’xtovsiz bahs-munozaralar va izlanishlar
ob’ekti sanaladi.

Ko’rib chiqgilayotgan masalalarning jahon amaliyotida ko’p jihatdan ishlab
chiqilganligini e’tiborga olib, ushbu tadqiqot magsadi, birinchi navbatda, turon yakka
kurashchilarning musobagadan keyingi bosgichlarini tuzishning ogilona variantlarini
ishlab chigishga garatilgan.

Yakka kurashchilarning musobagadan keyingi tayyorgarlik bosqgichlarini tuzish
muammolari ko’p yillar davomida xorijiy mualliflarning diqgat markazida turadi.
Jumladan, B.O.Djeroyan, N.A.Xudadov (1971), I.P.Degtyarov, K.N.Kopstev,
A.V.Gaskov (1985), G.S.Tumanyan (1997) kabi sport nazariyotchilarining ishlari shu
masalaga taalluglidir. Mazkur mualliflarning ishlari katta qiziqish uyg’otadi, chunki ular
fundamental tadgiqot sanaladi, ularning ishlanmalari ijtimoiy-ilmiy jihatdan e’tirof
etilgan.
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Musobaqgalan keyingi bosgichda kurashchilarning texnik va taktik tayorligi

BuxDU “Spor nazariyasi va metodikasi ”
o ’qituvchisi . Jo rayev H..
Kurashning tehnik tayyorgarligi sportchi tomonidan yuqori sport natijalariga

erishishni ta'minlovchi haragatlar tizimining egallaganliq darajasi bilan tavsiflanadi.

Kurashchining umumiy va mahsus tehnik tayyorgarlikga ajratiladi. Umumiy tehnik
tayorgarlik yordamchi sport turlaridagi har hil haragat malakalari hamda go nikmalarini
egallashga, mahsus tehnik tayorgarlik sport kurashida tehnik mahoratga erishishga
garatilgan.

Sport kurashida tehnik tayorgarlik bir gator murakgab vazifalarni hal etishga
yo’naltirilgan:

- maksimal kuchlanishdan foydalanish samaradorligini oshirish;

- ish kuchlanishini tejash;

- musobaqa faoliyatini o’zgaruvchan holat sharoitlarida haraqatlanish tezligi,
anigligini oshirish.

Sport tehnikasini takomillashtirish kurashchilarning qo'p yillik tayyorgarligi
davomida amalga oshiriladi va u tanlangan kurash turida tehnik mahoratni oshirishga
garatiladi.

Tehnik mahorat deganda keskin sport kurashi sharoitlarida eng ogilona haragat
tehnikasini mugammal egallash tushuniladi.

Tehnik mahoratni takomillashtirishning uchta bosgichi ajratiladi;

1. 1zlanish.

2. Barqarorlashtirish.

3. Moslashishni takomillashtirish.

Birinchi bosgichda tehnik tayorgarlik musobaga haragatlarining yangi tehnikasini
shakllantirishga, uni amaliyotda egallash shart-sharoitlarini yahshilashga, musobaga
haraqatlari tizimiga kiruvchi ayrim haraqatlarni o’rganishga (yoki qayta o’rganishga)
garatilgan.

Ikkinchi bosgichda tehnik tayorgarlik musobaga haragatlarining butun
malakalarini chukur o’zlashtirish va mustahqamlashga qaratilgan.

Uchinchi bosgichda tehnik tayorgarlik shakllangan malakallarni takomillashtirish,
ularning asosiy musobagalar sharoitlariga mos holda magsadga muvofiq variantliligi,
bargarorligi, ishonchliligi chegaralarini kengaytirishga garatilgan.

Har bir tehnik tayorgarlik bosgichining asosiy vazifalari quyidagilardan iborat:

1. Kurash tehnikasi asosini tashqil etadigan haragat malakalarining yugori
bargarorligi hamda oqilona variantivligiga erishish, musobaga sharoitlarida ularning
samaradorligini oshirish.

2. Haragat malakalarini kisman gayta kurish, musobaga faoliyati talablarini
hisobga olgan holda usullarning ayrim kismlarini takomillashtirish.

Birinchi vazifani hal etish uchun tashki vaziyatni murakgablashtirish uslubi,
organizmning turli holatlarida mashglarni bajarish uslubi qo"llaniladi. Ikkinchi vazifani
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hal etish uchun - tehnik haragatlarni bajarish sharoitlarini engillashtirish uslubi, birga
(sopryajenno’y) ta'sir qo rsatish uslubi qo’llaniladi.

Tehnik usullarni bajarishda tashki vaziyatni murak- gablashtirish uslubi
quyidagi bir gator usullarda amalga oshiriladi:

Shartli raqgib qarshiligining uslubiy usuli sportchiga tehnik haragatni bajarish
tuzilmasi va maromini takomillashtirishga, bargarorliq va natijaliligga tezrok erishishga
yordam beradi.

Qiyin dastlabki holatlar va tayorgarlik haragatlarining uslubiy usuli. Masalan,
egilab tashlashni takomillashtirshda ushlab olish joyi va kurashchilar o’rtasidagi
masofani o’zgartirish lozim.

3.Usullarni bajarish uchun joyni cheklash uslubi malakani takomillashtirishda
mo’ljallangan shartlarini muraqablashtirishga yordam beradi. Kurashda, kichraytirilgan
o’Ichamdagi gilamlar qo’llaniladi.

Tehnik haraqatlarning bajarilishini kiynlashtiruvchi sportchi organizmining turli
holatlarida mashglarni bajarish uslubi ham turli hildagi usullarda amalga oshiriladi:

Haragatni ancha toliggan holda bajarishning uslubiy usuli. Bu holda gatta hajm va
shiddatdagi jismoniy nagruzgadan keyin sportchiga tehnikani  rivojlantirishga
garatilgan mashglar taklif gilinadi.

Nazorat o quv-trenirovka bellashuvlari o’tqazilgandan so’ng qatta emotsional
zo’rikish holatida haraqatrlarni bajarishning uslubiy usuli.

Vaqti-vaqgti bilan qo'rishni ta'kiglash yoki cheklashishning uslubiy usuli
haragatlanish malakasining retseptorli-analizatorli tarkibiga tanlab ta'sir go rsatishga
yordam beradi.

Musobaqga vaziyatida ayrim usullar yoki haragatlarni majburan bajarish usuli
malakani takomillashtirish jarayonida kurashchi faolligini ragbatlantiradi. O quv-
trenirovka bellashuvlarida kurashchi himoyaning tehnik usullari, yoki aksincha, hujum
usullariga qo'prok diggatni to’plashga qo 'rsatma oladi.

Tehnik haragatlarni bajarish shartlarini engillashtirish uslubi bir gator uslubiy
usullardan iborat:

1. Haragat elementini ajratish uslubiy usuli. Masalan, erkin kurashda beldan yuqori
kismdan ushlab olishni amalga oshirish.

2. Mushak zo’rikishini pasaytirish uslubiy usuli kurashchiga haraqatlanish
malakasidagi ayrim haragatlarga yanada aniq tuzatishlarni kiritishga yordam beradi.
Tehnik haragatlarni takomillashtirish uchun kurashchiga ancha engil vazn toifasidagi
ragib tanlanadi.

3. Tezkor ahborot uslubiy usuli zarur haragat kengligi, maromi, sura'tini tez
egallab olishga yordam beradi, bajariladigan haragatni anglash jarayonini faollashtiradi.

Tehnik haraqat to’grisidagi tezkor ahborot wuchun videogqamera va
videomagnitofondan foydalanish qulaydir.

Birga ta'sir qo'rsatish uslubi sport trenirovkasida o’zaro birgaliqda jismoniy
sifatlarni rivojlantirish va haragat malakalarini takomillashtirishga asoslangan uslubiy
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usullar yordamida amalga oshiriladi. Bu holda usullarni takomillashtirishda kurashchiga
ancha ogir vazn toifasidagi ragib tanlanadi.

Tehnik haraqgatlarni amalga oshirishning umumiy asoslari - Kurash tehnikasi
bu musobaga goidalarida ruhsat etiladigan usullar, garshi usullar va himoyalanishlar
yigindisidir.

Usullar  bu magsadga yo’naltirilgan hujum haraqatlari bo’lib, ular yordamida
kurashchi ragibidan ustunligga erishadi. Har bir usul ikki kismdan iborat. Birinchi kism
- usul go'llash uchun ushlab olish. Ushlab olishlar yuqoridan,pastdan, orgadan,
oldindan, yon tomondan va boshqalarga ushlab olishlarga bo’linadi.Ushlash usulni
muvaffakiyatli bajarishda gatta ahamiyatga ega. Butun usullarni bajarish sifati ushlab
olishning gay darajada ogilona amalga oshirilganligiga boglig. Ikkinchi kismda turli
hildagi haraqatlar: tik turishda o’tqazishlar, tashlashlar, agdarishlar; parterda o’girishlar
va parterda tashlashlar bo’lishi mumkin.

Erkin kurash, sambo, dzyudo va kurashda usullarni amalga oshirish paytida bir
vaqtning o’zida oyoqlar bilan turli haraqatlar ham bajariladi, ya'ni bular
chalishlar,kokishlar, ilishlar, oldindan ilib otishlar, chirmashlar,orgadan ilib otishlar. Bu
haragatlarning qo pchiligi orgadan, oldindan, yondan, ichgaridan, tashgaridan
bajarilishi mumkin.

Bir hildagi ushlash bilan bir gator haragatlarni bajarish mumkin va, aksincha, bir
hil haraqatning o’zi turli ushlashlar bilan bajarilishi mumkin. Masalan, qo'ldan va
gavdadan ushlab tashlashni, zarba bilan agdarishni amalga oshirish mumkin. Lekin
raqibni egilib qo’l, gavda, qo'l va bo’yindan ushlab tashlash ham mumkin.

Kurashchi har ganday usulni hujum va garshi hujum uchun gollashi mumkin. Usul
yoki uning bir kismini aldamchi haraqgat sifatida qo’llab, kurashchi hakikiy niyatidan
ragib diqgatini chalgitish va boshga usul bilan hujumni amalga oshirish uchun qulay
sharoitlarni tayyorlashi mumkin.

Qarshi usullar bu ragib hujumiga javob tarigasida bajariladigan magsadli haragatlar
bo’lib, ular yordamida kurashchi raqibi ustidan ustunligqa erishadi.

Qarshi usullar murakgab tehnik haragatlarga kiradi. Qarshi hujum uyushtirayotgan
kupashchi bir zumda to’gri qaror chiqgarishi va raqibi usulni amalga oshirishga
ulgurmasligi uchun o’z haraqatlarini hujum qilayotgan raqib haraqatlari bilan aniq
moslashtirishi lozim.

Himoyalanishl bu raqibning usullarni (qarshi usullarni) bajarishiga to’skinliq
giluvchi magsadli haragatlardir.

Himoyalanishlar dastlabki va bevosita himoyalanishlarga ajratiladi. Dastlabki
himoyalanish oldindan, ya'ni ragib usulni amalga oshirishdan avval bajariladi.

Bevosita himoyalanish raqib hujumini to’htatishga qaratilgan. Bunday
himoyalanish samaradorligi uning o0’z vaqtida bajarilishiga bogliq. Bevosita
himoyalanish usul boshida, usulni bajarish davomida yoki usulni bajarish ohirida
amalga oshirilishi mumkin.

Hamma tehnik haraqatlar kurashchilar tomonidan turli holatlardan turib bajariladi.
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Asosiy holatlar quyidagilar: tik turish, parter va ko prik.

Tik turish bu kurashchining holati bo’lib, unda u oyoqlarda tik turadi. O’ng, chap
va yalpi tik turishlar ajratiladi. Ularning har biri, 0’z navbatida, baland, o’rta va past
bo’lishi mumkin. Tik turishda kurashish yakin, o’rta va uzok masofalarda olib borilishi
mumkin.

Parterda kurashish paytida kurashchilardan biri pastda, ikkinchisi yuqorida bo’ladi.
Parterda yuqoridagi holatda turgan kurashchi kurash boshlanishidan oldin istagan
dastlabki holatni egallashi mumkin. Fagatgina qo’l gaftlari pastdagi kurashchining
elkasida turishi lozim.

Qo priq bu kurashchining quyidagi holati bo’lib, ya'ni bunda u, orqaga egilib, oyoq
gaftlari (ular tahminan elka kengligida yozilgan) va bosh (istagan kismi) bilan gilamga
tayanadi.

Kurashchi ushbu holatga kuragini gilamga tekkizmaslig uchun o’tadi.Erkin va
yunon-rum kurashida qopriq bir holatda gator hujum hamda garshi hujum haragatlarini
bajarishda asosiy elementlardan biri hisoblanadi.
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Milliy kurash mashg'ulotlari tushunchasi va ularning ahamiyati
BuxDU “Spor nazariyasi va metodikasi ”
o 'qituvchisi . Jo rayev H.I.

O'zbek milliy kurashi mashg'ulotlari jismoniy tarbiya va sport sohasida 0'z
mavgeaga ega. Ma'lumki, respublikamiz hududida milliy kurash bilan
shug'ullanuvchilar va kurash zallari faoliyati boshga sport turlariga nisbatan ko'pligi,
hatto kurash mashg'ulotlarining yuqori saviyada ekanligi bilan farq giladi.

Kurash mashg'ulotlari jarayonida quyidagi muhim vazifalarhaletiladi: sog'ligni
mustarAamlash; yoshlarni mehnat va Vatan himoyasiga tayyorlash uchun uni jismoniy
jihatdan har tomonlama umumiy va maxsus rivejlantirish, yuqori natijalarga erishish,
o'zbek milliy kurashini olimpiada dasturiga Kiritishga erishish namda uni yanada
takomillashtirish, dunyo sport sahnidagi mavgeini mustahkamlash.

Kurash mashgulotlaribu shug'ullanuvchilarga ta'lim-tarbiya berish va ularni
kamol toptirishning ko'p yiiiik, ixtisoslashtirilgan pedagogik jarayon boiib, u jismoniy
kamolotga va yuqgori sport natijalariga erishishga garatilgandir. Shu boisdan ham biz
kurash  mashg'ulotlanga shug'ullanuvchilarni  tarbiyalash, ta'lim berish va
rivojlantirishga gara tilgan pedagogik jarayon deb garaymiz va bu bobda har bir
tushunchani alohida ochib berishga harakat gilamiz.

Tarbiya oiladan boshlanadi va bu tarbiya ongni, xulg-atvorni, shaxsni har
tomonlama rivojlantirishni  biror magsadga garab shakillantirishda qaratilgan
jarayondan iborat bo'ladi. Chunki oilada beriladigan bu tarbiya jarayonida fagat bilimlar
o’lashtirilib, malaka va ko'ikmalar hosil gilinmaydi, balki yosh avlodning axloqgiy
e'tigodi, his-tuyg'usi, axlogiy, irodaviy va jismoniy sifatlari, xarakat xasusiyatlari
kamolga yetkaziladi.

Ta'lim-bu bilim, ko'nikma va malakalarni egallash hamda bulami jismoniy
sifatlanni rivojlatirish axloqiy yetuklikni tarbiyalash bilan qo'shib olib borilgan holda
takomtllashtirishdan iboratbo'lganko'p girrali jarayondir. Rivojlanish-k*. dshchining
mashg'ulotlaming har bir bosqgichiga bir xildagi jismoniy tayyorgariik holatidan boshga
ancha mukammallashgan holaiga o'tish jarayoni. Insonning rivojlanishiga tashqi aiuhrt,
hayot ikir-chikiriari, oilaviy sharoitlar, maktab, o'giiv ywtlari,JaBioat tashkilotlari,
mehnat jamoalari va hokazolar ta'sir etadi. Kurash mashg’ulotlanda rivojlanish-biror
magsadga bir-biri bilan uzviy bog'langandir.
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Kurash texnikasining mohiyati eng samarali maxsus harakat amallaridan, kurashning
usullaridan magsadga muvofiq foydalanishdan, kurashchining musobagalar paytida o'z
irodaviy va jismoniy sifatlari hamda kuch va qobiliyatlaridan muvaffagiyatga erishish
uchun ogilona foydalanishdan iboratdir.

Bir xildagi sharoitlarda eng yaxshi natija beradigan va sportchining kam kuch
sarflashini talab etadigan texnika yaxshi va ancha mukammal texnika deb tan olinishi
kerak.

Taktika-bu ayrim harakatlar yoki kurashni va umuman, musobagani olib borish
uslubidir. Kurashchining kurashish vaqtida texnikani, usullarni, harakat yoki
kombinatsiyalarni qo'llash uslubi.

Sportchi kurash vagtida kurashish texnikasidan magsadga muvofiq foydalanish
bilan harakatlar taktikasida takomillashib boradi. Chunki u bu jarayonda o'zining barcha
malaka, ko'nikmalarini hamda agliy qobiliyatini go'llaydi, bular esa
0'znavbatidaragibustidan g'alabaga erishishga garatilgan bo'ladi.

Psixologik tayyorgarlik. Bu axlogiy, estetik, irodaviy va ruhiy tayyorgarlikni 0'z
ichiga oladi. U kurashchilarning mashg'ulotlar paytida hamda musobaga jarayonida va
shuningdek shug'ullanuvchilaming o'zaro munosabatlarida amalga oshadi. Psixologik
tayyorgarlik kurashchining ongli xatti-harakati, ishlarida ham namoyon bo'ladi.
Axloqgiy, irodaviy sifatlar va xatti-harakatlarni tarbiyalash hamda ularning to'g'ri
namoyon bo'lishidagi asosiy narsa, bu kurashchida gat'iylik, barkamol axlog, g'urur va
odillik sifatlarining mavjudligidir. Mashg'ulotlar jarayonida kurashchilar ongida ustoz
va shogird o'rtasida o'zaro hurmat, milliy sport turlariga mehr, do'stlik va jipslik, Vatan
va millatga muhabbat, faxr-iftixor, axlogan poklik, fidoyilik kabi fazilatlarni tarbiyalab
borish magsadga muvofiqdir.

Mashg'ulotlar mobaynidagi bu xatti-harakatlar har doim maqgsadga erishish
yo'lidagi turli giyinchiliklar va to'sidlarni yengish bilan bog'langan. Bu giyinchiliklar va
to'siglar quyidagilardan iborat:

-eng muhim fazilatlarni rivojlantirish uchun umumiy va maxsus yuklama mashglarga
oid qiyinchiliklar;

texnikaning nozik tomonlari va og'riqg sezgilarini egallab olish bilan bog'lig boigan
texnik-taktik tayyorgarlikdagi giyinchiliklar
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-kurash sharoitida taktik harakatlarni tez tahlil gs.’sh va utrmmlashtirish,ragibiga
0'zining harakatlar rejasini majburan gabul qgildirish, uning liiyatlarini paygab olib,
tezlik bilan unga qarshi garor gabul gilish hamda uni kurasha turib amalga oshirish
zarurati bilan bog'lig giyinchiliklar;

-musobagalar vaqtida yuz beradigan kutilmagan vaziyatlar va kurashchini
yanglishtiravchi omillar bilan bog"ligbo'lgan giyinchiliklar.

Biror magsadga garatilganlik, mustaqillik va tashabbuskorlik, mehnatsevarlik, oz
kuchiga ishonch, ishida diggatning barqgarorligi kabilar esa kurashchining irodaviy
sifatlari hisoblanadi.

Ruhiy tayyorgarlik butun mashg'ulotlarda, muayyan biror-bir kurashda va
umuman musobagalarda uchraydigan giyinchiliklarni yengishga moyil giladi. Shuning
uchun ham musobagalarga ruhiy tayyorgarlik bu kurashchi va murabbiy bilaa birgalikda
amalga oshiriladigan, his-tuyg'ularm boshgarishga, kurash vaqgtida ragibning holatini
tushunishga garafilgan harakatlar texnikasi va taktikasining nozik tomonlarini hamda
turli-tumanligim anglay oladigan jarayon sanaladi.

Hakamlik va uslubiy tayyorgarlik. Tayyorgarlikning bu turi gumh rahbari,
jamoalarda jismoniy va sport ishlarining tashkilotchisi va hakam bo'lib ishlash uchun
zarur bo'lgan sifatlar, ko'nikma va malakalarini yanada takomillashtirishga garatilgan.
Bundan tashqgari, ushibiyat sohasidagi bilim va amaliy ko'nikrnalar o'zaro mashq
gilishda, yakka holda yoki dars lurida oid mashqgni o'rganishda, bir kurashchi boshgasi
bilan shug"ullanganda texnika va taktikani takomillashtirishga yordam beradi. Dars
o'tuvchi bunday paytda harakatlami yengillashtirib yoki giyinlashtirib, ulami murabbiy
uchun ham, turli ragiblar uchun ham o'zibajaradi. Mazkur usul kurashchilar
mahoratinmg o'sishiga yordam beradi.
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Boshlang‘ich sinf o‘quvchilari bilan jismoniy tarbiya mashg’ulotlarini
tashkil etish jarayonida psixologik holatlarning namoyon bo’lishi
Ne 'matov S.T.

BuxDU “Spor nazariyasi va metodikasi”
dotsenti
Jismoniy tarbiya o'gituvchisi jismoniy tarbiya jarayonida o'quvchi-yoshlar va

bolaning yosh xususiyatlari va psixik jarayonlari, shaxs xususiyatlarining rivojlanishini
farglash, psixik jarayonlar (diggat, nutq, sezgilar, idrok, xayol, xotira, tafakkur, hissiyot
va boshgalar), psixik holatlar (emotsiyalar, hayratlanish, ishonchlilik, ijodiy ruhlanish,
e'tiqodlilik, apatiya, giziquvchanlik, bardamlilik, tetiklik) va shaxs xususiyatlarini
(temperament, qobiliyat, igtidor, mas'uliyat xarakter) jismoniy tarbiya va sport bilan
bog'lay olish lozim. Mash-g'ulot jarayoni, uning ta'siri, musobaga davrida, musobagadan
so'nggi, davr, jamoa orasidagi munosabat holatlarining shakllanishi ahamiyatini bilishi
lozim. O'quvchilar jismoniy tarbiyasining maqgsadi - Mustaqil Vatanga barkamol
rivojlangan va sodiq bo'lgan shaxsni shakllantirishga yordam berish bo'lib, bu magsadga
o'quvchilar ta'lim-tarbiyasi jarayonida erishiladi. Umumiy vazifalarda ochib beriladi va
aniglashtiriladi. Shuningdek, ta'limiy, tarbiyaviy, sog'omlashtirish vazifalari qo'yiladi.
Bu vazifalarni hal etishda boshgalari hisobiga birini ustun go'yishga yo'l go'ymaslik
kerak. Ba'zida sport yo'nalishiga ega bo'lgan o'qgituvchilar tarbiyaviy va umumta'lim
vazifalarini unutib, asosiy e'tiborni o'quvchilar jismoniy rivojlanishiga beradilar. Boshga
holda ikki tarbiyaviy va sog'lomlashtirish vazifalari aziyat chekadi. Jismoniy tarbiya
o'gituvchisining faoliyat turidan gat'iy nazar faoliyat tarkibiy gismi, odatda, bir xil his
etish va idrok gilishlar bilan bog'liq bo'lgan perseptiv (masalan o'quvchilarni kuzatish),
ma'lumotni eslab golish va gaytatiklash bilan bog'lig. Faoliyat bir gancha bosgichlarda
amalga oshiriladi, tayyorlanish bosqgichi, rejani bajarish (asosiy bosgich) bosgich va
erishilganlikni baholash bosgichi (yakunlovchi bosgich).

Birinchi bosgichda jismoniy tarbiya o'gituvchisi juda katta hajmda ish bajaradi.
Reja bo'yicha konspekt tuzadi, ularga tayyorlanadi, joylarni (zalni, suv havzasini, sport
maydonini, stadionni) tayyorlaydi. Darsga oid bo'lgan barcha sport anjomlarini,
qurollarini tayyorlaydi. Bu bosgichga faoliyatni yanada muvaffagiyatli amalga oshirish
uchun o'quvchilarga qulay bo'lgan sharoitlarni yaratish va jismoniy tarbiya

o'gituvchisining psixologik tayyorlanganligi kiradi.
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Ikkinchi bosgichda o'quvchilarni (shug'ullanuvchilarni) nazorat qilish, ularni
tarbiyalash (axloqgiy, aqgliy, estetik, mehnat vazifalarini tarbiyalash jihatidan), tartib
saglash, ularni jarohatlanishdan saqlash va hokazolar kiradi. Belgilangan ishlarni amaliy
tatbig qilish, o'quvchilar harakatlari, intizomini nazorat qilish, dars boshida yuzaga
keladigan qiyinchiliklarni bartaraf etish, vaziyat o'zgarishiga ko'ra dars rejasini
to'g'rilash bilan bog'liq. Bu bosgichda chetda golgan o'quvchilar o'rtasidagi e'tiborni
doimo tagsimlash va olib o'tish jismoniy jarohatlanishga olib keladigan vaziyatiaming
oldini olishga ko'ra o'gituvchining sergakligi bilan shartlanadigan o'gituvchi psixik
kuchlanishi bilan tavsiflanadi, boshgacha gilib aytganda, jismoniy tarbiya o'qituvchisiga
nafaqat psixik jihatdan, balki jismoniy jihatdan ham jismoniy yuklanish tushadi.

Uchinchi bosgich (yakunlovchi bosgich) unda o'tkazilgan darsdagi yutug va
kamchiliklarga baho beriladi. Erishilgan natijalar baholanadi, jismoniy tarbiya
o'qutuvchisini faoliyati funksiyasi jismoniy tarbiyaning magsadi va vazifalarining kelib
chigishi lozim. Faoliyatni gayta bajarishda rejaga to'g'rilashlarni kiritish bilan bog'liq,
o'tilgan darsning to'lig tahlili, ba'zi bir noto'g'ri dalillarni umumlashtirish, ilmiy uslubiy
adabiyotda yuzaga kelgan savollrda javob qidirishni talab giladi. Jismoniy tarbiya
o'gituvchisining asosiy magsadi ularning garmonik shakllanishiga va jamiyatga
sadogatli, vatanparvar bo'lib yetishishiga yordam berishdir. Shuningdek tarbiyaviy,
ilmiy, tashkiliy, rahbarlik, loyihalashtirish, ma'muriy-xo'jalik funksiyalarni ham
bajarishga to'g'ri keladi.

Aytib o'tilgan uchta vazifalarni hal etish jismoniy tarbiya o'gituvchisi bilan
bajariladigan ishlar turliligi bilan shartlanadi. Jismoniy tarbiya o'gituvchisining foaliyati
shakllari turli-tumandir. Bu avvalambor sinf va sinfdan tashqari ishlardan kelib
chigadigan maktabdagi ishdan iborat. Sinfdagi ish bu jismoniy madaniyat bo'yicha
darslarni o'tkazish: u o'gituvchining asosiy o'quv yuklamasini tashkil giladi. Sinfdan
tashqari ish sport tugaraklari va seksiyalari mashg'ulotlarni o'tkazish. Maktab ichidagi
sport musobagalarini tashkil gilish va o'tkazish, sport bayramlarini o'tkazish, turistik,
safar, harbiy sport o'yinlarini o'tkazishni o'z ichiga oladi. Bu erga jismoniy tarbiya
o'gituvchisining kichik sinf o'gituvchilari, tarbiyachilari o'quvchilari, ota-onalari bilan
olib boradigan ma'rifiy ishi ham kiradi.

Jismoniy tarbiya o'gituvchisi faoliyati sharoitlari xususiyati jismoniy mashqlarni

ko'rsatish va jismoniy mashqglarni bajarishda o'quvchilarning xavfsizligini ta'minlash
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hamda ochiq havoda, safarlarda o'tkaziladigan mashg'ulotlarda o'quvchilar o'quvchilar
bilan birgalikda harakatlanish zaruriyatidan iborat. Bu kunda bir gancha darslarning
mavjudligi jismoniy tarbiya o'gituvchisi uchun katta jismoniy yuklama-ni yaratadi.
O'qgituvchi butun kun davomida oyoqda tik turishi, harakatda bo'lishi oyoq va qomatni
rostlovchilarga yuklama yaratishini hisobga olish kerak. Yosh o'tgan sari jismoniy
konditsiyalar yomonlashishini e'tiborga olgan holda jismoniy tarbiya darslarida jismoniy
tarbiya o'gituvchilari bilan sinaladigan jismoniy yuklama pedagogik faoliyatining
amalga oshirilishini giyinlashtiradigan omillaridan biri bo'lishi mugarrar. Aynigsa bu
erkak o'gituvchilar jismoniy qobiliyatlari darajasiga garaganda kam bo'lgan ayol
o'gituvchilariga tegishli.
Foydalanilgan adabiyotlar:

1. Abdullayev A., Xankeldiyev Sh.X. Jismoniy tarbiya nazariyasi va usuliyati:
Jismoniy tarbiya instituti va oliy ta’lim muassasalari jismoniy tarbiya fakultetlari
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Umumiy o‘rta ta’lim maktablarida o‘quvchi qizlar sportini rivojlantirish
masalalari.
Ne 'matov S.T.
BuxDU “Spor nazariyasi va metodikasi ”
dotsenti

O’quvhi qizlarimiz bugun mamlakatimizning siyosiy-ijtimoy , iqtisodiy
hayotidagi yangilanish jarayonlarida faol ishtirok etmoqgda , oila va jamiyat ravnagiga
dahldorlik hissi bilan yashamoqgda. Bu davlatimiz rahbari rahnomoligida o’quvchi
gizlarimizning huqug va manfaatalarini har tomonlama himoya qilish yo’lida amalga
oshirilayotgan keng gamrovli ishlarning yorgin samarasidir.

Birinchi prezidentimiz Islom Karimovning 2004 — yil 25 - mayda gabul gilingan

“O’zbekiston o’quvchi gizlar qo’mitasi faoliyatini qo’llab-quvvatlash borasidagi
qo’shimcha  chora-tadbirlar to’g’risida” gi  farmoni asosida Andijon viloyatida
ayollarga o’z salohiyatini namoyon etishi uchun shart-sharoitlarni yaratib berish bilan
birga onalik va bolalikni muhofaza qilish ishlariga alohida e’tibor
garatilmoqda.Sog’lom turmush , navqironlik va go’zallik sport bilan shug’ullanishni
tagazo etadi. Buguno’quvchi gizlarimiz mana shu hagigatni- sportning jisminiy va ruhiy
barkamollikda muhim o’rin tutushini tobora teran anglab yetmoqdalar. Buni spotrchi
o’quvchiqizlarimiz safi kengayib borayotganida ham ko’rish mumkin.
Erishilayotgan yutuglar gatorida hal qilishi lozim bo’lgan dolzarb vazifalar ham
anchagina. Muammolarni keltirib chigargan omillarni atroflicha o’rgangan holda , oila
institutini mustahkamlash , sog’lom turmush tarzini targ’ib qilish , ayollarning huquqiy
madaniyati va ma’naviyati yanada yuksaltirish choralari ko’rilishi lozim. O’quv
muassasalarida bu ishlarni yanada jonlantirish , mahallalar hamda tegishli tashkilot va
muassasalar hamkorligida o’quvchigizlar sportini rivojlantirish masalalari ham doimiy
¢’tiborda bo’lishi kerak.

Malumki , salomatlikni asrash va mustahkamlashning eng yaxshi yo’li - sport
bilan shug’ullanishdir. O’zbekistonda bu masalaga katta e’tbor qaratilmoqda .
Prizidentimiz Islom Karimov rahnamoligida o’sib kelayotgan yosh avlodni sportga
ommaviy jalb gilish bo’yicha uch pog’onali tizim yaratildi. Nafagat poytaxtimiz,
balki chekka tumanlarda ham eng zamonaviy sport majmualari barpo etish , ulatda

kattalar ham bolalar ham spotr bilan shug’ullanishi mumkin. Barcha o’quv yurtlari
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yaxshi jihozlangan sportlari va inshootlariga ega.

Aynigsa, ayollar bo’lgusi onalar — gizlarimizning jismoniy tarbiya hamda sport

bilan muntazam shug’ullashi nihoyarda ahamiyatlidir. Bu O’zbekiston o’quvchi
qizlar qo’mitasi faoliyatining muhim yo’nalishlaridan biri hisoblanadi .
Barcha viloyatlarda badiiy gimnastika , stol tennisi va badminton seksiyalari faoliyati
e’tibordan chetda qolmasligi kerak .O’quvchi qizlarlarimizning O’zbekiston Olimpiya
harakatida ishtirok etish imkoniyatini kengaytirish magsadida Milliy olimpiya
qo’mitasi huzuridagi “Ayol va spotr “ komissiyasi tashkil etilgan bo’lib , xalgaro ,
respublika shuningdek , viloyat va tumanlardagi ko’plab musobaqalar aynan xotin-
gizlar uchun tashkil etilmogda . Bu sohada amalga oshirilgan ishlar 0’z natijasini
bermoqda . Hozirda mamlakatimizning shahar va gishloglarida yashayotgan xotin-
qizlarning jismoniy tarbiya hamda sport bilan shug’ullanmoqdalar. So’nggi yillarda
o’quvchi qgizlar go’mitasi .

Madaniyat va sport ishlati vazirligi, O’zbekistonda bolalar sportini rivojlantirish

jamg’armasi bilan hamkorlikdao’quvchi qizlar sportiga yanada kengroq jalb gilish
muammolariga bag’ishlangan tadbirlar o’tkazilib kelinmoqda .
Har vyili turli musobagalarda 1,2 million nafardan ortig o’quvchigizlarimiz
gatnashmogda. Bundan tashqari o’tgan yili maktab, kollej va litsey o’quvchilarining
sport olimpiadasi , turli tashkilotlardagi xizmatchi o’quvchi qizlarning “sport-
salomatlik garovi” , oila o’quv yurtlari talabalari o’rtasida “ sport — sog’lom turmush
tarsi” kabi musobagqalari va sport marafoni o’tkazildi.

Joylarda , birinchi navbatda , qishloglarda qizlarni sport bilan shug’ullanishiga
jalb qilish masalasi sinchkovlik bilan o’rganib chiqilishi zarur. Chunki , bu ularni
Jismoniy va ma’naviy tarbiyalash yo’nalishlaridan biridir. Qishloqlarda badiiy va sport
gimnastikasi kabi zamonaviy sport turlarini yanada rivojlantirish zarur. Bunda kam
ta’minlangan oilalar gizlarning sport bilan shug’ullanishi uchun kerakli sport kiyimi va
jihozlari bilan ta’minlashga alohida e’tibor qaratilishi muhimdir.Bundan tashqari ,
vazirlik na idoralarda mehnat gilayotgano’quvchi qizlar sport gimnastikasi , milliy
sport turlari bo’yicha musobagqalar rejalashtirilgan tadbirlar gatoriga kiradi.

Xulosa qilib aytganda , mamalakatimizda sog’lom turmush tarzini shakillantirish
va targ’ib qilish , turli xastaliklarning oldini olish, o’quvchi qizlar salomatligini

mustahkamlash , sog’lom avlodni tarbiyalash borasidagi keng ko’lamli ishlar barcha
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yo’nalishlarda kopleks ravishda barcha mutasaddi tashkilotlarning faol ishtirokida
amalga oshirilmogda. Bu esa , davlatimiz rahbari mamlakatimiz aholisi , birinchi
navbatta, o’quvchi gizlar va bolalar salomatligini yaxshilash borasida doimiy
g’amxo’rlikning samarasidir. Chunki, vatanimiz kelajagi ana shunday
sog’lomo’quvchi qizlar, onalar va bolalarga bog’liqdir.

Foydalanilgan adabiyotlar:
1.Yusupova Z.Sh. [TpyHIMIIBI ¥ METONIBI OpraHU3alMK (PU3KYITBETYPHO-CIIOPTUBHBIX
MEpPOTIPUSTHIA B 00pa3oBaTeNbHBIX YupexaeHusx //Academy. —2019. — Ne. 5 (44).
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=DNSe5CIA
AAAJ&citation_for_view=DNSe5CIAAAAJ:9yKSN-GCBOIC
2.Yusupova Z.Sh. Methodology for teaching physical lessons using digital technologies
in primary school. Becmnuk nayxu u oopazosanus. Hayuno-memoouueckuil iCypHa
20.10.2021.Ne15(118) uacmo 3.
3.}OcymnoBa 3.111. CoBpeMeHHbIE METOIbI MPETNOI0BAHUS (PU3UUECKOTO 00pa30BaHUsI B
HaYaJIbHBIX KJaccax. mpoosiemsl Hayku No2 (61) 2021.
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=DNSe5CIA
AAAJ&citation_for view=DNSe5CIAAAAIJ.gjMakFHDy7sC
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neoazozuk acocnapu. Cnopmoa 6a éut aénoo HCUCMOHUU mapouscuoa UHHOBAYUOH
mexnonozusinap.29.09.2021. https://scholar.google.com/citations?view op=view_citati
on&hl=ru&user=DNSe5CIAAAAJ&alert_preview_top_rm=2&citation_for_view=DN
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Tadbirkorlik subyektlarining innovatsion loyihalarini kreditlash
amaliyotini takomillashtirish
Amangeldieva Rakhila Oralbaevna

Annotatsiya. Mazkur maqolada tadbirkorlik subyektlarining innovatsion
loyihalarini moliyalashtirishda kreditlash tizimining o‘rni, mavjud muammolar hamda
ularni bartaraf etish yo‘llari tahlil gilinadi. Innovatsion faoliyatni qo‘llab-quvvatlash
iqtisodiyotning ragobatbardoshligini oshirish, yangi ish o‘rinlarini yaratish va
zamonaviy texnologiyalarni joriy etishda muhim omil hisoblanadi. Shu bilan birga,
innovatsion loyihalarning yuqori tavakkalchilik darajasi, garov ta’minotining yetarli
emasligi hamda uzoq muddatli moliyalashtirish imkoniyatlarining cheklanganligi
kreditlash jarayoniga salbiy ta’sir ko‘rsatmogda. Maqolada ushbu muammolarni
bartaraf etish bo‘yicha amaliy taklif va tavsiyalar ishlab chiqilgan.

Kalit so‘zlar: innovatsion loyiha, tadbirkorlik, kreditlash, tijorat banklari,
investitsiya, moliyalashtirish, kredit siyosati, innovatsion rivojlanish, iqgtisodiy
samaradorlik.

Kirish

Mamlakat igtisodiyotining bargaror rivojlanishida tadbirkorlik subyektlarining
innovatsion faoliyatini qo‘llab-quvvatlash ustuvor yo‘nalishlardan biri hisoblanadi.
Innovatsion loyihalar yangi mahsulotlar yaratish, ishlab chigarish samaradorligini
oshirish hamda eksport salohiyatini kengaytirishga xizmat giladi. Birog bunday
loyihalarni amalga oshirish uchun yetarli moliyaviy resurslar talab etiladi. Shu sababli
bank kreditlari innovatsion g‘oyalarni amaliyotga tatbiq etishda muhim moliyalashtirish
manbasi sifatida namoyon bo‘lmoqda.

Amaliyot shuni ko‘rsatadiki, tijorat banklari innovatsion loyihalarni
moliyalashtirishda ehtiyotkor yondashadi. Bunga loyihalarning tavakkalchilik darajasi
yuqoriligi, kelajakdagi daromadlarni aniq prognoz qilish qiyinligi hamda garov
ta’minoti bilan bog‘liq muammolar sabab bo‘ladi. Natijada ko‘plab istigbolli
innovatsion g‘oyalar yetarli moliyaviy qo‘llab-quvvatlashga ega bo‘lmay qolmoqda.

Innovatsion loyihalarni kreditlash samaradorligini oshirish uchun, avvalo,
banklarning risklarni baholash tizimini zamonaviy usullar asosida takomillashtirish
zarur. Bunda loyiha iqtisodiy samaradorligi, innovatsion salohiyati, bozor talabi va

kutilayotgan moliyaviy natijalar kompleks baholanishi lozim. Kredit ajratishda fagat
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garov giymatiga emas, balki loyihaning istigboliga ham alohida e’tibor qaratilishi
magsadga muvofig.

Shuningdek, davlat tomonidan kredit kafolatlari va foiz xarajatlarini gisman
subsidiyalash mexanizmlarini kengaytirish innovatsion tadbirkorlikni rivojlantirishga
xizmat giladi. Bu esa banklar uchun kredit tavakkalchiligini kamaytirib, innovatsion
loyihalarni moliyalashtirish hajmini oshirish imkonini beradi.

Ragamli texnologiyalarni kreditlash jarayoniga joriy etish ham muhim ahamiyat
kasb etadi. Sun’iy intellekt, katta ma’lumotlar (Big Data) va avtomatlashtirilgan skoring
tizimlaridan foydalanish kredit arizalarini tezkor ko‘rib chiqish, qaror qabul qilish
sifatini oshirish hamda inson omilini kamaytirishga yordam beradi.

Bundan tashgari, innovatsion startaplarni moliyalashtirishda bank kreditlari bilan
bir gatorda venchur fondlari, kraudfanding platformalari va xususiy investorlar
mablag‘larini jalb etish ham muhim hisoblanadi. Moliyalashtirish manbalarining
diversifikatsiyasi innovatsion loyihalarning muvaffagiyatli amalga oshirilish ehtimolini
oshiradi hamda iqtisodiyotda innovatsion faollikni rag‘batlantiradi.

Xulosa

Xulosa qilib aytganda, tadbirkorlik subyektlarining innovatsion loyihalarini
kreditlash tizimini takomillashtirish igtisodiy rivojlanishning muhim omillaridan biridir.
Kreditlash jarayonida risklarni zamonaviy baholash usullarini joriy etish, davlat
kafolatlari va subsidiyalarini kengaytirish, ragamli texnologiyalardan samarali
foydalanish hamda mugobil moliyalashtirish manbalarini rivojlantirish innovatsion
faoliyatni qo‘llab-quvvatlashning asosiy yo‘nalishlari hisoblanadi. Ushbu chora-
tadbirlarning izchil amalga oshirilishi tadbirkorlarning innovatsion tashabbuslarini
rag‘batlantiradi, yangi ish o‘rinlari yaratilishiga xizmat qiladi va mamlakat

igtisodiyotining ragobatbardoshligini yanada oshirishga zamin yaratadi.
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SKHII MYIJIAT BA MEBEPJTAPUHUHT BAXOPTH BYFJIOM
HABJIAPMHMHT YCYB - PUBOKJAHUIINTA TAHBCAPH

Kanyouii 0exKonuunuk uamuii maoKuKoOm uHCmumymu
A./Kypaee

AnHoTamusi. Makonaga Oaxopru OyrmovHuHT YKanyO raBxapu, baxop-1 Ba
HaBpy3 HaBmapu Typaum MyZamgaT Ba MebEpiapia CHUHOBIAH YTTaH HaTHXalapy
kentupwirad. ONMHraH HaTWXKanapra kKypa, >kaHyOril MUHTaKacu mapouTuaa 6axopru
IOMIIIOK OYyFJ0M HaBiapu BereTarus AaBpy 84-118 KyHHM TalIKWJI KWJIAId. DKHUII
MEBEPJIIAPUHUHT OO OopUIllM YCyB JMaBpUHU 1-2 KyHra, SKHUII MYAAATIApUHUHT
Keunkuo Oopuiiy 3ca 8-13 KyHra KUCKapHIlli aHUKJIaHTaH.

Kanum cy3nap. baxopru OyFioi, HaB, YCyB JaBpH, BereTalys, dpTaluIIapIivK,
AKUII MEBEPH.

AHHOTauMs. B cratbe mpencTaBiaeHbl Pe3yJbTaThl UCIIBITAHUM COPTOB SIPOBOM
neHuns! "YKany0 rasxapu,” "baxop-1" u "HaBpy3" npu pa3nuuHbIX cpokax U HOpMax
noceBa. CorimacHO TMOJYYEHHBIM pe3yjbTaraM, B YCIOBHSX IOKHOTO PErMOHa
BETECTALIMOHHBIN MEPUOJI COPTOB SPOBOM MSTKOM MIIEHUIBI cocTaBisier 84-118 nueil.
Y CTaHOBIIEHO, YTO YBEIIMUYEHUE HOPM BBICEBA COKPAIIAE€T BET€TAlMOHHBIN Mepro Ha | -
2 nH, a 3aJIepKKa CPOKOB IOCEBA IPUBOJUT K €T0 COKpPALIEHUIO Ha 8-13 gHen.

Knrwoueswie cnosa. SIposas niieHn1ia, COpT, BEreTallMOHHBIN MEPUOJI, BETE€TALNS,
CKOpOCIIEJNIOCTh, HOPMa BBICEBA.

Abstract. The article presents the results of trials of spring wheat varieties "Janub
Gavhari," "Bahor-1," and "Navroz" under different sowing dates and rates. According
to the obtained results, the vegetation period of spring soft wheat varieties in the southern
region is 84-118 days. It has been established that increasing sowing rates reduces the
growing season by 1-2 days, and delaying sowing dates leads to its reduction by 8-13
days.

Keywords. Spring wheat, variety, growing season, growing season, early
maturity, sowing rate.

Jyné Oyinua Oyfoll TOHU ETHILTHUPHUIN OXUPTHU YH WWiUMKAa yprada 761,11
MJIH. TOHHaHH, OyI'yHTU KyH7a 3ca 790,42 MJIH. TOHHaHHM TamKMI 3TMokaa’. “Baxopru
OyFoil Oup HWUIMK OOIIOKJIM B3KUH OYynuO, AyHEArMm HSHr KEHI TapKairaH Ba
KaauMuinapaad oupuaup. byrnoi MunoaaH aBBajiru §-MUHT WHILTUKKA TYFPU KeJa Iu.
baxopru Oyrnoii monuHu erumtupuin Hadakar Poccusina, 6anku Epomana, Ocuéna,
KanyOwuii Ba [llumonuii Amepukasna, xarto Appukama xam KeHT TapKanraH”s. Maskyp
MaMJIakaTiapaa 0axopru OyF0il €TUINTUPHUIIHUHT SHTH caMapaid TEXHOJOTHUSIIAPH,
IOKOPY MaxcCyJIop HaBliap, SKUHJIAPHH ETUIITHUPHUIN YYyH MAalllMHA Ba YCKyHajap,
MUHEpaa YFUTIApHHU KYJUiami, OeroHa yTiapra KapIiy Kypalluil Ba 3apapKyHaHanap
Xamja KacaJUTMKIIApAaH XUMOS KWJIMITHUHT WHTEHCUB HYIapu XucoOura IOKOpH Ba
cudatiau T0H XOCUJIM OJIMIITA PUIIMIMOKAA. baxopru oMok OyFaoigaH I0KOpHU Ba
cudaram  JOH XOCWIM CTUIITHUPHUINAA Xap Oup XyAYAHUHT TYHPOK-HUKJIUM
apouTiapuaaH Keaud YMKKaH XOJa HaBJIapHU TaHJaIl, YPYFJIapHU JKHUII MEbEP Ba
MyJATIapUHA ONITUMAIIIAIITHPHUII J0I3ap0 MacasiaiapaaH XUcoOaaHaIu.

baxopru OyfIoll eTUIITHPHUIL CaMApPAJOPIUTMHU  OLIMPUIIHUHT  acOCUM
HyHamuiuiapuad OUpH SHCH HaBJIApHH KOpHi dtuin [6; 112 0.], ymapHu onTrman

4 https://fas.usda.gov/data/production/commodity/0410000
5 https://www.agroinvest.com/agricultures/psenica-yarovaya
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Myanatiapia, ONTHMaJ OJKHII MEhEPU OWjlaH »dHT SAXIIM  YTMUIIIONIIApUTra
)ounamrupuiraal uoopar [7; 36-37 6.]. Iy Oomc Famia MyaMMOCHHH XaJI STHIIJIA
KUIUIOK XY>KQJIUTMHU TaKOMWUIAIITUPUIIIHUHT arpoTeXHUK YCYJUIApUHU H3Jall,
aJalTUB PECYPC TEHKOBYM TEXHOJIOTHSIIAPTa YTUII KaTTa UMUK Ba aMallnid aXaMHsTra
ora [1;2636.,3;170-179 6., 4; 146 6.].

DkumI MebEP Ba MyIATIAPUHUHT 0aXOpTH FOMIIIOK OYFI0i HaBJIApW BETETAIUs
JaBpHra TabCUpu 0JM0 OOpMiraH TaaKUKOTIAp acocuaa ypranwiau [2; 128-130 6., 5;
192 6., 8; 168 6.]. OnumHran MabIymMOTJIapra Kypa, Oapuya HaBiapja SKHII
MebEpIIapuaaH KaTbui Hazap, ypyFJIapHUHT YHUO YMKUIIM 3pTa Myanatiaa 14 kyHna
Ky3aTwiral 6yica, ypra myaaariaa Oy kypcatkud 10 KyHHH, KE€UKU 3ca 8 KYHHU TaIlIKHII
TAU. YPYFIApHUHT YHUO YMKHUII JABOMUUIIUTH XaBO XapopaTH Ba MOC paBHILIA
TYHpOK XapopaTura OOFJuK OYiuO, ypyFIapHUHT YHUO YMKHILIU YpTa MyAJAaTia spTa
Myanatra HucOaTtad 4 KyH spTa YHHO 4YUKKaH OYJica, Ke4 Mya/araa 3ca dpTa MyaaTra
HUcOaTaH 6 KyH Ba ypTa My yiatra HucOaTad 2 KyH OJITUH YHUO YMKTaHJIUTH Ky3aTHIIIH.

TankukoTIapuMU3a HABJIAPHUHT TyIUIAIIK ypTa myaaataa baxop-1 HaBuma 23
MapT KyHH, JKany0 raBxapu HaBuja 21 mapT kyHu Ba HaBpy3 HaBuaa 25 mMapT KyHHUa,
keuku Myaaariaa baxop-1 naBuna 27 mapt kyHu, Kany0 raBxapu HaBuaa 25 MapT KyHU
Ba HaBp¥y3 HaBuna 29 Mapt kyHua OYAraHauru aHUuKIaHIx.

VYpyfinapHUHT yHUO YMKUMIIWAAH TyIuiam (pazacurada OyiraH Kypiap COHU 3pTa
mymnatna baxop-1 naBuga 19 kynuu, XKany0 raBxapu HaBuzma 16 kynuu, HaBpys
HaBHJla 22 KyHHHU TallIKWJI KWiIraH Oyica, ypTa myiaTaa sKuwiraHaa 0y KypcaTkud
baxop-1 naBuna 13 kynnu, Kany6 raBxapu HaBuna 11 kynnu, HaBpy3 naBuma 15
KyHHHU, KEUKH MyJjiariaa skuiranaa sca baxop-1 naBuga 8 xkynuu, XKanyO raBxapu
HaBusa 6 kyHHu, HaBpy3 HaBuga 10 KyHHU TalIKWiI KUIUO, SKUII MYAJIAaTIApUHUHT
KEUMKUO Oopuilii OMJIaH YCUMIIMKIAPHUHT TyIutail (ha3zacura YTUIIHN Te3JallraHiInuru
aHUKJAHIM Ba OyHM XaBO Ba TYNPOK XAPOPATHMHHMHI KyTapwinO Oopuiiu OuiiaH
M30XJIall MyMKHH.

Vpranunran HaBjnapHUHT Haifyanam ¢asacd Tymiam (a3zachura MOC paBHIIIA
y3rapu0® OOpraHiIvryu, SKUII MebEpIIapura Kypa gpapk KAJIMaratjiura Ky3aTuino, spta
myaaataa baxop-1 maBuma 9 ampenpga, Kanyo raBxapu HaBuja S ampenna, HaBpys
HaBuaa 14 anpenna, ypra myanarna baxop-1 naBuma 6 ampenpa, XKanyO raBxapu
HaBuja 2 anpenga, HaBpy3 naBuaa 10 anpenna, keuku myanatiaa ca baxop-1 HaBuma
9 ampenna, XKany0 raBxapu HaBuaa 6 amnpenga, HaBpy3 HaBuma 12 ampenma Kaiinm
KWJIHH/IH.

VCHMHHKnapHHHr TyIUlalll caHacu 3pta myzaaatraa “baxop-1" 24 mapt KyHH,
Kany6 raBxapu HaBuma 22 mapT KyHH Ba HaBpy3 HaBuma 27 MapT KyHJIapu Kaiia
kwinHau.Omué  OGopwiran  (EeHONOTMK — Ky3aTHWIIIap — HaTWKalapura  Kypa,
VCUMIIMKJIAQPHUHAT TYJIWK MUIIANT ($a3acu YpraHuiTaH HaBlap, SKHUII MEBEP Xam[a
MyJaaTiapura kypa ysrapub OopraHu Xxoiga, 3pra myanataa baxop-1 nasu 3,0
MJIH.JIOHA YPYF XucoOuaa skuirasaa 12 uronaa, 3,5 MiH.joHa skuirasaa 11 uronza,
4,0 muH.0HA SKkuiraHga 10 uroHnma kys3atuiaran Oyica, JKanyO raBxapu HaBu 3,0
MJTH.JIOHa YPYF XHUCOoOUaa SKWIITaHa 5 uroHaa, 3,5 MJIH.JoHa SKWiraiaa 4 urouaa, 4,0
MJIH.JIOHA SKmiradaa 3 utonaa, HaBpy3 Hasu 3,0 MITH.JJOHA YPYF XMCOOHUIa SKUJTaHaa
17 uronna, 3,5 miH.loHA dKkuaranga 16 uronaa, 4,0 MIH.JJoHA SKMATaHga 15 uroHaa
TYJIUK TUIHO €TUIITAHIUTH aHUKIAHIH.

Taxpubazna 3xub ypranuiaran 6axopru IOMIOK OyF0iM HaBIapy ypTa MyaaaTaa
SKWIraH Bapuantiapiaa baxop-1 waBu 3,0 MuH.[OHA ypyF XucoOuaa skuiarasga 9
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uroHaa, 3,5 MIH.JoHA JKmiraHga 8 uroHza, 4,0 MIIH.JOHA SKWITaHma / WIOHAA
Ky3atwiran Oyica, XKany0 raBxapu HaBu 3,0 MITH.JOHA YPYF XHCOOWIA DKUITAHIA 2
UIoHAA, 3,5 MIIH.10Ha AKwiradaa 1 utonna, 4,0 mix.joHa sxkunranga 31 maiina, Haspys
HaBu 3,0 MJIH.IOHA YPYF XucoOua skmiranaa 13 uronaa, 3,5 MiaH.1oHa SKkwrasga 12
utoHna, 4,0 MutH.ToHa 3Kkwiradaa 11 uroHma TYIUK MU0 eTUITAINN Ky3aTHIIIH.

Keukn mypmarnma skunranga sca Oy kypcatkuma baxop-1 HaBum 3,0 mutH.0HA
skmnranaa 11 mronga, 3,5 muH.mona sxuiaranga 10 mronga, 4,0 MaH.JoHA SKMITaHga 9
HoHAa Ky3aTwiradn Oyica, JKany0 raBxapu HaBu 3,0 MIH.JOHA YpyF XucoOuja
SKMATaHIa 5 mroHjga, 3,5 MiIH.JoHA ’KuWiranga 4 uronnga, 4,0 MIIH.JJoHA dKUITaHaa 3
utonaa, Haspy3 Hasu 3,0 MutH.ToHA ypyF xucoouaa skuiranaa 14 uronaa, 3,5 MiIH.JoHa
skmnranaa 13 mronga, 4,0 MiTH.JIoHA SKMIranga 12 uroHaa Kaig KUIHHIN.
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3.3-pacm. Baxopru OyFaoii HaBJaapuHUHT Bereramusi 1aspu (Kapmm, 2022-2024 iiii)

Taxpubaza ypranmiran 6axopru IOMIIOK OyF/10i HaBIapUHUHT BETeTAIM JaBPH
PecniyGnukaMu3HUHT kaHyOWii MUHTaKanapu Imapoutuaa 20-28 ampenna sKuiTraHaa
baxop-1 HaBUHUHT TYJIWK MUIIUO €TUIIUIIN HKUII MebEpaapura kypa 111-113 kyHHu,
Kany6 raBxapu HaBu 104-106 xynHu Ba HaBpy3 HaBu sca 116-118 KyHHU Tamkui
kwiau (3.3-pacm).

Yoy Oaxopru oMok Oyraoi HaBiapu 1-10 MapT KyHmapujaa >KWJITaHIA
baxop-1 HaBUHUHT TYJWMK NUIIKMO ETWIMIIM KWLl MebEpiapura kypa 99-101 kyh,
Kany6 raBxapu HaBu 92-94 xyH Ba HaBpy3 HaBu 3ca 103-105 KyHHU TalIKWI KAJTaH
oynca, xeu mynnat(10-20 maprt)ma skuiranga baxop-1 HaBUHMHT TYIWMK NOHUILIAO
eTWINILM KUl Mebepnapura kypa 90-92 xyn, Kany6 rasxapu HaBu 84-86 KyH Ba
HaBpy3 HaBu sca 93-95 KyHHM TalIKWJ KWITAHJIUTH aHUKJIaHIU.XyJoca KHINO
aiiTranyia, 6axopru IOMIIOK OYFI0M HABJIAPH SKUIIT MYAIATIAPUHUHT KEUUKUO OopuIn
OuiaH YCUMIIMKIIApHUHT TyIUIall pa3acura YTHUILY Te3/1aliaan Ba Oy XoJiaT XaBo XaMm/a
TYNPOK XapOPaTUHHUHT KYyTapuianO OOpHILY OUiIaH U30XJIaHAIH.

PecniyOnukanuHT KaHyOMI MHUHTaKacu MIapoUTHAA 0axoprd IOMIIOK OyFmoil
HaBJapu BereTarus AaBpu 84-118 KyHHH TalIKWI KUJIaAu. DKW MEbEPTAPUHUHT OIINO
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Oopuiy YCyB AaBpuHU 1-2 KyHra, SKUII MyJAaTIApUHUHT KeYuKuO Gopumm 3ca 8-13
KyHI'a KUCKapUIIUTa oJind Keiaau.

Vpranuiaran 6axopru [OMIIOK OyFIOi HABJIAPHHHT Te3MMALIPIUTH Oyiinua
TaxJuapra kypa, Kany0 raBxapu HaBu SHT Tesnuiiap, HaBpy3 HaBu sca keunuiiap
HAaB SKaHJIUTU aHUKJIaH/IH.
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Boshlang’ich sinflarda jismoniy tarbiya sog’lomlashtirish tadbirlarining
nazariy-pedagogik asoslari.
Yusupova Z.Sh.
BDU o’qituvchisi

Respublikamizda ijtimoiy-igtisodiy, siyosiy, ma'naviy va madaniy sohalarda
amalga oshirilayotgan islohotlar ta'limni va kadrlar tayyorlash tizimini tubdan yangilash
va rivgjlantirishni talab etadi. Shu boisdan ta'lim tizimini zamon talablari darajasida va
erishilgan tajribalar asosida rivojlantirish orgali o'sib kelayotgan yosh avlodni jamiyat
hayotida faol ishtiriok etadigan, har tomonlama yetuk va yuksak ma'naviyatli, komil
insonlar etib tarbiyalash davlatimizning ustuvor yo'nalishlaridan hisoblanadi.

Kadrlar tayyorlash Milliy dasturiga muvofig hamda o'sib kelayotgan yosh
avlodning jismoniy va ma'naviy salomatligini shakllantirishning, sog'lom turmush
tarziga intilish va sportga mehr-muhabbatni singdirishning g'oyat muhim sharti sifatida
bolalar ommaviy sporti rivojlantirilishini ta'minlash magsadida O'zbekiston bolalar
sportini rivojlantirish jamg'armasi tashkil etilishi davlatimiz tomonidan respublika
aholisining salomatligi to'g'risida g'amxo'rlik gilishdir. Shu borada mamlakatimizda
ta'lim tizimini ta'minlaydigan yosh avlodni tarbiyalab voyaga yetkazish uchun turli
tadbirlarni o'tkazish ko'zda tutilishi lozim. O'quvchilarni jismoniy jihatdan nazariy
bilimlar bilan qurollantirish, ularni bu boradagi jismoniy harakat ko'nikma va malakalar
bilan oshno qilish, mazkur farming asosiy vazifalaridir. O'quvchilar sog'lig'ini
yaxshilash, ularni jismoniy rivojlantirish, bolalarga jismoniy chinigish va sport bo'yicha
bilim berish maktabdagi jismoniy tarbiya darslarida, sinfdan va maktabdan tashqari
mashg'ulotlarda amalga oshiriladi. Bu vazifalami bajarish, bolalar sog'lig'ini asrash,
ularni har tomonlama garmonik rivojlantirish, barkamol avlodni tarbiyalashni eng kichik
yoshdan boshlab uzluksiz ta'lim tizimi asosida boshlang'ich sinflararo davom etilishi
lozim.

Ta'lim muassasalarida o'tkazilayotgan doimiy haftada 2 soatli jismoniy tarbiya
darslari o'quvchilaming haftali harakatga bo'lgan ehtiyojlariga hamda ularning jismoniy
tayyorgarligini ta'minlashga javob bera olmaydi. Bu vazifalami amalga oshirish uchun
sinfdan tashqgari olib boriladigan jismoniy tarbiya ishlarini, sport to'garak masngiar
oilan mustaqil shug'ullanish malakalarini oshirish, uning zaruriyati va giymatini to'g'ri
tushuntirish ham zarur, kcrakli mashglarni tanlab majmua tuzish qobiliyatini
shakllantirish kerak. Bolalarning harakat faolligini oshirishda kun tartibida
o'tkaziladigan sog'lomlash-tirish tadbirlari, aynigsa ommaviy sport bayramlari,
musobagalari yetakchi rol o'ynaydi.

Yugorida qgayd etilgan talab va vazifalarni amalga oshirish o'gituvchilar
zimmasiga tushadi. Agarda boshlang'ich sinflarda 1-sinfdan boshlab jismoniy tarbiya
darslarini mutaxassis o'tkazayotgan bo'lsa, bolalar jismoniy tayyorgarlik holati yaxshi
bo'ladi. Aksincha, jismoniy tarbiya mutaxassisligiga ega bo'Imagan boshlang'ich sinf
o'gituvchilari jismoniy tarbiya mashg'ulotlarini olib borsalar, amaliyot ko'rsatishicha,
o'quvchilar jismoniy tayyorgarligi juda past bo'ladi. O'gituvchilarimiz yetishmaydi.
Boshlang'ich sinf jismoniy tarbiya o'gituvchilarini hech gaysi Univcrsitct yoki
pedagogika institutlari tayyorlamaydi. Kollejlarni bitirgan boslilang'ich  sinf
o'gituvchilari yetarli darajada bu fan bo'yicha bilimga ega bo'la olmaydilar. Shu boradan,
ular o'tkazayotgan jismoniy tarbiya darslarining sifati zamon talabiga javob bera
olmaydi. Demak, o'quvchilar jismoniy tayyorgarligi ham past. Bu yoshdagi o'quvchilar
- oltin yosh deyiladi. Chunki ular murakkab harakatlarni yengil o'zlashtira oladigan yosh
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davri bo'ladi. Shuning uchun ko'p sport turlari bo'yicha bolalarni 5-7 yoshdan sport
maktablariga gabul giladi.

Umuman o'yin o'g'il va giz bolalarni nima uchun o'ziga tortadi? Eng avvalo 0'yin
holatini har doim o'zgarib turishi va harakat jarayonining gizigligi bilan, to'satdan kelib
chigadigan holatdan mustaqil chiqib ketish, o'z kuchini o'z tezkorligini, kuch va
chidamliligini ko'rsatish, o'rtoglari bilan hamkorlikda bo'lishni magsad qilib go'yishi va
boshqgalar. Hatto o'tkaziladigan harakatli o'yin nomi-ning o'zi bolalarda ijobiy tabassum,
kayfiyat, yoqimli hayajonlanishni olib kelishga ko'maklashadi. Harakatli o'yinlar
nafagat kichkintoy bolalarga balki kattalarga ham juda yogadi. Ular ham sevinch bilan
o'ynaydilar. Shuning uchun O'zbekiston pedagogikasi bolalar o'yinini rivojlantirishga
katta ahamiyat beradi. Harakatli o'yinlar jismoniy tarbiya dasturiga kiritilgan, jismoniy
tarbiya mashg'ulotlarida juda katta o'rin egallaydi, o'tkaziladi hamda bolalar kun
tartibiga kiritiladi va mustaqgil bajariladi. Harakatli o'yinlar bo'yicha musobagalar
o'tkaziladi.

"Quvnoq startlar". Buni biz televizorda bolalar spoil bellashuvini ko'rib
hayajonda bo'lamiz. Bu bellashuvlarda harakatli o'yinlar asosiy o'yinni egallaydi. Bunda
musobaqgalarda bog'cha bolalari, maktab o'quvchilari, sportchi oilalar, mahalla jamoalari
ishtirok ctadilar. Bu musobagalar kichik bo'lsa ham, tomoshabinlar hayajonlanishi,
kayfiyati, ijobiy shovginlik hamda sport maydonida bo'layotgan qi/g'in bella-shuvlar
mutlaqo katta musobagalardan golishmaydi. Shuning uchun O'zbekiston pedagogikasi
o'sib kelayotgan avlodni tarbiyalash uchun o'yindan yanada har tomonlama garmonik
rivojlanishiga, agliy va jismoniy rivojlanishiga ko'maklashadi.

Jismoniy tarbiya dasturlarida nazariy bilim asoslari gismida jismoniy tarbiya va
sport bo'yicha nazariy bilimlarni shakllantirish masalasi juda sust yoritilgan, balki
yoritilmagan desa ham bo'ladi, aynigsa, mustagil o'rganish, mustaqgil jismoniy sifatlarni
rivojlantirish, mustaqil jismoniy mashqglarni o'tkazish, mustaqil harakatli o'yinlarni
tashkil gilish, umuman jismoniy mashglarni kelib chigishi, organizmga jismoniy ta'siri,
olimpiya o'yinlari to'g'risida sport maydon o'lchamlari, jismoniy sifatlarni tarbiyalash
yo'llari va shu kabilar nazariy va amaliy bilimlarga ega bo'lishlari lozim.

Umumta'lim maktablari sharoitida o'quvchilar harakat tartibini to'g'ri tashkil gilish
asosida o'quvchilarni  salomatligi va ishchanligining yaxshilanishi hamda
mustahkamlanishi amalga oshiriladi, bu esa maktab, akademik litsey va kasb-hunar
kollejlarining o'quvchilarni har kuni jismoniy mashglar bilan shug'ullanishini
ta'minlaydi va isloh talablariga javob beradi. Sog'lomlashtirish ishlarini gamrab oladi.
Bunday sog'lomlashtirish tadbirlari o'quv mashg'ulotlari bilan bog'langan holda
o'tkazilishi o'quvchilarda harakat faolligini yuqori darajada boiishini taminlaydi. Bu esa
o'quvchilarda charchash holatini yetarlicha pasaytiradi va o'quv ishlari samaradorligini
oshiradi.

Ushbu kitobda ma'ruzalar asosida ommaviy sport va sog'lomlashtirish tadbirlari
hamda sport bayramiarini tashkil gilish masalalari keng bayon etilgan. Mazkur o'quv
go'llanmada didaktik gonuniyat asosida o'quvchilar yoshi, jinsi, tayyorgarligi va
o'quvchilarning pedagogik, fiziologik va psixologik xususiyatlarini hisobga olgan holda
bayon etilgan.
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Jismoniy mashglar gigiyenik ta'sirining fiziologik asoslari.
Yusupova Z.Sh. BDU o’qituvchisi

Jismoniy tarbiya ishlari bevosita ko'ndalang va gator-gator joylashgan muskullar
orgali bajariladi. So'ng hujayra darajasida (muskullar hujayrasida), bir marta zo'r
beriladigan jismoniy yuklama ta'siri ostida hujayralardagi ichki tuzilishlar
deformatsiyasi sodir bo'lib, yuklama tugagach, superkompensatsiya elementlarining
yordamida yana qaytadan tiklanadi hamda hujayralarning funksional rezervlarini
oshirishni ta'minlovchi funksional va tuzilishning o'zgarishlari sodir bo'lishi uchun bir
stimul hisoblanadi.

Jismoniy yuklamasining ko'p marta takrorlanishi hamda ko'p mashglarning
natijasida hosil gilinadigan kumulyativ (Jamlangan) effekt bar safargi yuklamadan keyin
zudlik bilan hosil bo'ladigan mashq effektlarining qaror topishi hujayralarning
funksional imkoniyatlarini o'stirish uchun zarur shart hisoblanadi. Buning natijasida
hujayralar ichki tuzilishida tegishli o'zgarishlar hosil bo'lishiga erishmoq uchun tobora
intensiv ravishda o'sib boradigan yuklama talab gilinadi. Bu esa hujayralarning jismoniy
ishga adaptatsiyasi o'sganligini, mashqg qilish natijasida uning funksional rezervlari
ortganligini ko'rsatadi.

Jismoniy mashglarning ta'siri ostida kapilyar to'gimalar bilan hujayralar
o'rtasidagi aloga yaxshilanadi, muskul to'gimalari qondagi Kislorodni yana ham
samaraliroq tarzda ajratib chigaradi, o'zlashtiradi va foydalanadi. VVenadagi gqonning
tarkibida kislorod miqdorining kamayib ketishi tufayli kislorod bo'yicha arteriya-vena
gon tomirlari o'rtasidagi farq kattalashib ketadi. Yoshi kattaroq kishilarda, shuningdek,
kam harakatli turmush tarzi bilan yashaydigan shaxslarda to'gimalar, aynigsa muskul
to'gimalari kislorod o'tkazish qobiliyatini yo'gotadi, jismoniy mashglar esa mana
shunday qobiliyat yo'gotilishining oldini olib to'xtatib golishi mumkin.

Muskullar mustahkamlangan joylarning harakatga kelishi va o'sha a'zolarda qon
ta'minotining faollashtirish paytlarning, bo'g'in ko'mir-chaklarning rivojlanishiga
yordam beradi, suyak o'zidagi pardalarning suyak hosil gilish funksiyasini oshiradi. Bu
esa 0'z navbatida, suyaklarning eniga garab kengayishiga hamda skelet suyaklari relyefi-
ning shakllanishiga ta'sir ko'rsatadi.

Mashglar bo'g'imlarning, bo'g'im to'gqimalarining funksional holatini yaxshilaydi.
Bunga ular gon bilan ta'minlashning yaxshilanishi hamda bo'g'imlar bo'shlig‘ida sinovial
suyuglik ajralib chigishi ham sabab bo'ladi. Bu esa bo'g'im ko'mirchaklarining
oziglanishiga yordam gqiladi va shu yo'l bilan hozirgi vaqtda keng targalgan
osteoxondroz-tog'ay o'smasi, skeletlarning deformatsiyasi, artroz kasalliklarining oldini
olishga yordam beradi.

Funksional va tuzilishining o'zgarishlari natijasida skelet muskullari yurak-tomir
tizimiga yana ham samaraliroq mashq ta'siri ko'rsatish gobiliyatiga ega bo'ladi. Jismoniy
yuklamalar bilan bog'lig gon aylanishining tezlashuvi yurak muskullarining
mustahkamlanishiga va yurak orqali ko'prog gon o'tishiga olib keladi. Tinch holatda 50-
60ml hajmga ega bo'lgan yurak zarbi unga yuklama berilishi natijasida mashhur
sportchilarda 200 ml darajaga yetishi mumkin. Salomatligi juda yaxshi bo'lgan yigit-
gizlarda jismoniy yuklanishdan keyin bu hajm taxminan ikki hissa ortib ketishi mumkin.
Salomatligi uncha yaxshi bo'Imagan kishilarda esa zarb hajmi juda oz migdorda ortadi
yoki hatto, kamayib ketishi ham mumkin. Bunday kishilarda yurak hajmining bir
dagiqgalik kattalashuvi, asosan, yurak gisqarishlari tezligining o'sishi hisobiga sodir
bo'ladi va shuning uchun nisbatan kichik bo'ladi. Mashq qgilib yurgan kishilarda bir xil
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kattalikdagi jismoniy yuklanishlar vaqtida yurak muskullarning gisqarish tezligi xuddi
shunday yuklama berilib, mashq gilmagan kishilarning yurak gisgarish tezligiga nisbatan
kamroq bo'ladi, bunday tezlik barobar kelgan hollarda esa ish quvvati yugoriroq bo'ladi.

Uzoq masofaga yuguruvchilar, chang'ichilar, katta ko'chalar bo'y lab
o'tkaziladigan poygalarda gatnashuvchi velosipedchilar, oriyentirchilar yurakning eng
yuqori ish gobiliyati (70% ga gadar) darajasiga erishadilar. Ratsional ravishda mashq
gilgan vagtda eng kuchli sportchi yuragining massasi kamdan-kam hollarda va juda oz
migdorda 500 g. Kkattalikdagi kritik holatdan sal ortiq bo'ladi. Yurakning maksimal
massasiga 30 va 35 yoshlarga borganda erishiladi. Bunda chap gorincha pardalari 10 mm
dan 13 mm ga gadar kattalashishi mumkin, yurakning barcha bo'limlaridagi kattalashish
garmonik tarzda sodir bo'ladi. Bunda gipertrofiya belgilari mo*tadil holda ifodalagandir.
Sportchi yuragida qon aylanishi ancha yaxshilanadi: koronar tizimi har dagigada
(yurakning bir dagigalik umumiy hajmi 401 bo'lgan holatda) 11 gacha qon o'tkaza olishga
qodir bo'lib goladi.

Yurak muskullarining mashq qilishi uchun (uzoqg muddatli) aerobik
yuklamalarning shunday bir shiddatligi eng samarali deb sanaladiki, bunda yurakning
zarb hajmi eng so'nggi kattaligiga erishgan bo'ladi, bunda yurak urishi tezligi: bolalarda
bir dagiga ichida 170-180 zarb, yigit-gizlarda dagiga davomida 150-160 zarb, katta
yoshli kishilarda bir dagiga davomida 130-140 zarb bo'lishiga erishiladi.

Skelet-suyak muskullarining hamda yurak mushaklarining ish qobiliyati
yuksalishi bilan birga, gon almashuvi va muskullardagi limfa almashuvi apparatining uni
barcha zvenolari — arteriyalar, kapillyar, venula va venalar, limfatik tomirlarning
funksional imkoniyatlari ortib boradi. Tomirlarning va aynigsa, kapillyarlarning muskul
massasi birligiga nisbatan bo'lgan migdori ko'payadi hamda ularning hajmi kattalashib
boradi. Bunday o'zgarishlar yurak mushaklari uchun aynigsa muhim ahamiyatga ega
bo'ladi, ya'ni koronalar gon aylanish apparati funksional rezervlarning ortib borishi keng
targalgan kasalliklarning oldini olishga - yurakning ishemik kasalligi (koronar kasallik),
uning dahshatli darajada keskinlashib ketgan shakli - miokard infarktining oldini olishga
yordam beradi.

Suyak muskullardagi gon tomirlar, aynigsa, silliq muskullarning ko'pgina
gismdagi arterial tomirlar funksional holatining yaxshilanishi darning rangini o'zgartirish
imkonini beradi hamda shu yo'l bilan arterial tarmoglarning umumiy garshiligiga ta'sir
ko'rsatadi, binobarin, bu arterial bosimga ham ta'sir giladi, eng ko'p targalgan
kasalliklardan bid - gipertoniya kasalligining oldini olish va davolashda muhim
ahamiyatga ega bo'ladi. Jismoniy yuklanish berilgan vaqtda arteriallar kengayadi, gon
yurishiga ko'rsatiladigan garshilik hamda arteriyalardagi bosim pasayadi, bunda markaziy
va periferik mexanizmlar orqgali refleks tarzida o'tadigan asoratlar kamayadi, ya'ni
gipertonik kasalliklarning rivojlanish mexanizmida (patogenezida) asosiy zveno
hisoblangan arterial spazmalariga bo'lgan moyillik ham kamayadi.

Suyak muskullarining mustahkamlanishi uning "Mushaklar nasosi" sifatidagi
funksiyasini kuchaytirib, venadagi gon va limfalarni harakatga solishga yordam beradi
va shu kabilar.
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Boshlang ich sinf o"quvchilarining jismoniy tarbiya darsida o'tkaziladigan
sog'lomlashtirish tadbirlarini tashkil gilish va o'tkazish

Yusupova Z.Sh. BDU o’qituvchisi
Kanutr cy3map: COFJIOMJIAIITUPHIL, COFJIOMJIAIITUPYBYH JKUCMOHHUN  TapOwus,
YKyBUMJIADHUHT KUCMOHHUM Tal€prapiuk napaxacu, nuddepeniuan EHamnys, ssXIm
Ba T€3 y3JAITUPYBYM YKyBUWIIAP, CEKUH Y3JIAIITUPYBYH YKyBUYUIIAP.
KiroueBble cjoBa: O3O0pPOBJICHHUC, O3O0POBHUTCIBHOC @HSHHGCKOG BOCIIMTAHUC,
CTeNeHb (PU3UYECKON IOJATOTOBJICHHOCTH Yydaluxcs, auddepeHnanibHbli MOIX01I,
6LICTpOYCHeBaIOHIH€ ydqamucecs, CJIa60y01'[CBaIOHII/I€ ydqamucecs.
Keywords: health and fitness, pupils’ physical preparation levels, physical instruction
which makes health and fitness, approaching differential, pupils who acquire well and
fast, pupils who acquire slowly.

Kirish. Respublikamizda ijtimoiy-igtisodiy, siyosiy, ma'naviy va madaniy
sohalarda amalga oshirilayotgan islohotlar ta'limni va kadrlar tayyorlash tizimini tubdan
yangilash va rivgjlantirishni talab etadi. Shu boisdan ta'lim tizimini zamon talablari
darajasida va erishilgan tajribalar asosida rivojlantirish orgali o'sib kelayotgan yosh
avlodni jamiyat hayotida faol ishtiriok etadigan, har tomonlama yetuk va yuksak
ma'naviyatli, komil insonlar etib tarbiyalash davlatimizning ustuvor yo'nalishlaridan
hisoblanadi. Yosh avlodning jismoniy va ma'naviy salomatligini shakllantirishning,
sog'lom turmush tarziga intilish va sportga mehr-muhabbatni singdirishning g'oyat
muhim sharti sifatida bolalar ommaviy sporti rivojlantirilishini ta'minlash magsadida
O'zbekiston bolalar sportini rivojlantirish jamg'armasi tashkil etilishi davlatimiz
tomonidan respublika aholisining salomatligi to'g'risida g'amxo'rlik qilishdir. Shu
borada mamlakatimizda ta'lim tizimini ta'minlaydigan yosh avlodni tarbiyalab voyaga
yetkazish uchun turli tadbirlarni o'tkazish ko'zda tutilishi lozim. O'quvchilarni jismoniy
jihatdan nazariy bilimlar bilan qurollantirish, ularni bu boradagi jismoniy harakat
ko'nikma va malakalar bilan oshno qilish, mazkur farming asosiy vazifalaridir.
O'quvchilar sog'lig'ini yaxshilash, ularni jismoniy rivojlantirish, bolalarga jismoniy
chiniqish va sport bo'yicha bilim berish maktabdagi jismoniy tarbiya darslarida, sinfdan
va maktabdan tashgari mashg'ulotlarda amalga oshiriladi. Bu vazifalami bajarish,
bolalar sog'lig'ini asrash, ularni har tomonlama garmonik rivojlantirish, barkamol
avlodni tarbiyalashni eng kichik yoshdan boshlab uzluksiz ta'lim tizimi asosida
boshlang'ich sinflararo davom etilishi lozim.

Jismoniy tarbiya jamiyat tarixining barcha bosqgichlarida xalq madaniyatining
tarkibiy va muhim qgismi bo'lib kelgan. Xususan, unga O'zbekiston hududida
yashayotgan xalglar ma'naviy va jismoniy barkamollik mezoni sifatida garashgan.
Jismoniy tarbiya va harbiy san‘at X1V-XV asrlarda ham ancha rivoj topgan. Amir Temur
olib borgan siyosat jamiyatning hamma sohalarida bo'lgani kabi jismoniy tarbiya
mohiyatini ham yuqori bosgichga ko'targan. Temuriylar davrida harbiylarni jismoniy
tarbiyalashga alohida e'tibor berilgan. Kurash, kamondan otish, oso'yinlari bo'yicha
musobaqalar o'tkazilgan. Sobiq ittifoq davrida jismoniy tarbiya O'zbekiston
Respublikasida katta yo'qotishlarga uchradi. Kuch, tezkorlik, chinigish maktabi bo'lgan
milliy o'yinlarga e'tibor susaydi. Bu mahalliy aholining jismoniy tarbiyadan
uzoglashishiga olib keldi. Bu esa mahalliy aholining jismoniy rivojlanishiga, jismoniy
tayyorgarligiga hamda salomatligiga putur yetkazdi. Aynigsa, yosh bolalarda bu holat
ancha sezilarli bo'ladi.

Bolalarning jismoniy tayyorgarligi ancha pasaydi. Biz olib borgan ilmiy tadgigot
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ishlari buni isbotladi. Mustaqil O'zbekiston davrida bu masalaga katta e'tibor
berilmogda. Masalan, jismoniy tarbiya va sport to'g'risidagi Prezident qarorlari,
farmonlari bunga isbot bo'la oladi. "O'zbekiston Respublikasida bolalar sportini
rivojlantirish to'g'risida"gi garor hamda "Boshlang'ich ta'lim va sport tarbiyaviy ish"
hamda "Maktabgacha tarbiya va bolalar sporti" fakultetlarida go'shimcha ikkinchi
mutaxassislikning Kiritilishi (boshlang'ich sinf o'gituvchisi va jismoniy tarbiya
o'gituvchisi), bolalar sportini rivojlantirishda ilgari tashlangan gadam bo’ldi. Lekin
jismoniy tayyorgarlik, musobagalarda qatnashish ko'nikma va malakalarini
shakllantirishni eng kichik bog'cha yoshidan boshlash kerak. Afsuski, bog'chalarda
bunga yetarlicha e'tibor berilmaydi.

Bog'chalarda ganday sport musobagalarini o'tkazish mumkin va unga ganday
tayyorgarlik ko'rish kerak? Nimalarni e'tiborga olish lozim?

Tuman va shahar birinchiligida: futbol, 10-20 m. ga tez yugurish, estafetalar,
velosipedda yurish, sport konkurslari, quvnoq startlar, 4x10 m. mokkisimon yugurish va
turli musobaqgalar dasturga kiritilgan. Shu musobagalar yugoridan (tuman, shahar,
respublika) kelgan musobaqgalar kalendariga asosan yoki o'gituvchilar-tarbiyachilarning
0'z tayyorgarligi asosida boshlanadi.

Bunday tayyorgarliklar jismoniy tarbiya mashg'ulotlarida, kun tartibida
o'tkaziladigan jismoniy tarbiya jarayonida olib boriladi hamda o'yinlar orgali
musobagaga oid harakatlar hisobida o'tkaziladi. Masalan estafeta o'yini, yoki "Kim
uzoqga sakraydi?", "Eng mergan”, "Mokkisimon yugurish" va boshqgalar. 3-4 yoshdagi
bolalar uch g'ildirakli velosipedda uchishni juda yoqtiradilar, 5 yoshdan yuqori ikKi
g'ildirakli velosipedda uchishni o'rgatish mumkin. Velosipedda uchishning ahamiyati
shundaki, bola ko'p vaqt havoda bo'ladi hamda muskullarini, aynigsa, oyoq muskul-
larini mustahkamlaydi. Bulardan tashgari, muvozanat saglash qobiliya-tini rivojlantiradi,
koordinatsion gobiliyatlarini, jasurlik va dovyuraklik fazilatlarini tarbiyalaydi. Bog'cha
bolalariga va boshlang'ich sinf o'quvchilariga sayr gilish ham yoqgadi. Sayr orgali
bolalarda tabiatga, atrof-muhitga qizigish oshib boradi, organizm chiniqtiriladi,
giziguvchanligi rivojlanadi. Bunday sayrlar 3-4 yoshli bolalarda 15-20 dagiga davom etadi,
5-6 yoshli bolalar kattaroq masofani charchamay bosib o'tadilar va 30-40 dagigagacha
davom etadi shu jumladan boshlang'ich sinf o'quvchilarini 60-90 dagigagacha.

Xalg ta'lim tizimini takomillashtirish masalalari, pedagog kadrlarni tayyorlash,
tarbiyalash va o'qitish-o'rgatish metodlari davlat ahamiyatidagi masala bo'lib kelgan va
shunday bo'lib qoladi, chunki u milliy davlat dasturining vazifalarini bajarishga
yo'naltirilgan hamda shaxsni har tomonlama garmonik rivojlantirishga garatilgan.

Hozirgi texnikaning rivojlanishi islohotlar o'zgarishi, zamon talabiga binoan har
bir odam o'z bilimlarini mustaqil boyitishga ega bo'lishlari kerak. Bunday ko'nikma,
malakalarni eng kichik yoshdan boshlash lozim. Shu boisdan kichkintoy bolalarning
salomatligi, jismonan tayyorgarligi, o'gishga bo'lgan ehtiyoji, uning dunyoqarashi va
boshqgalar bog'cha tarbiyachilarning ish mahoratiga bog'liq. Shulardan biri bolalar kun
tartibini har xil harakatlar bilan boyitish. Masalan, maktabgacha ta'lim va boshlang'ich
ta'lim muassasalarida sport bayramlarini o'tkazish bolalarda jismoniy mashqglar bilan
mustaqil shug'ullanish, sport bilan oshno bo'lish, do'stlashish va boshga ko'nikma,
malakalarni shakllantirish, harakat faoliyatini oshiradi. Magsad ham shulardan iborat.
Lekin bu magsadni amalga oshirish uchun sport bayramlarini tashkil gilish, uning
samaradorligini oshirish va o'tkazishga katta tayyorgarlik kerak.

Misol tarigasida (bog'chada) maktabda sport bayramini tashkil gilish va o'tkazish
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tajriba asosida bayon etiladi. Eng avvalo har bir o'tkaziladigan sport tadbirlari rejaga
kiritilgan bo'lishi kerak, reja pedagogik kengashda tasdiglanadi, so'ng olib boriladigan
sport bayramiga ssenariy yoziladi. Ssenariya ham pedagogik kengashda muhokama
gilinadi va tasdiglanadi. Bu bayramga tayyorgarlik ko'rish ishchi guruhi tuziladi. Chunki
o'tkazilayotgan sport bayramining samarali ta'sirini oshirish magsadida bolalarning
safda yurish turlari (chiziglar bo'ylab yurish, o'rtadan 2-3-4 tadan bo'lib yurish, diagonal
bo'ylab yurish, 2 tomondan diagonal bo'ylab garama-garshi yurish, hosil gilib yurish va
h.k.), yurish turlarini ko'rsatish (oyoq uchlarida, tovonlarda, kaftning ichki va tashqi
tomonlarida yurish, askarcha yurish, katta gadam tashlab yurish, oyoglarni chalkashtirib
yurish, tizzalarni baland ko'tarib yurish va h.k.).

Bolalarning jismoniy tayyorgarligini hamda mashg'ulotlarda o'tilgan materiallarni
o'zlashtirish darajasini aniglash va nazorat gilish magsadida yakkama-yakka bellashuv
tarzida yugurishlar, estafetalar, sakrashlar, to'plar bilan mashglar bajarish, turli o'yinlarni
o'rganish va bajarish amalga oshiriladi. Shular gatorida aralash mashglarni ham
musobaqa tarzida bajarish magsadga muvofiq. Bunday tayyorgarliklar albatta ssenariy-
reja asosida olib boriladi. Ushbu bayramlarni o'tkazishda hakamlar xizmatini ham
yoddan chigarmaslik kerak va ularni alohida tayyorlash lozim. Hakamlar sifatida
tarbiyachilar, o'quvchilar va ota-onalarni jalb gilish mumkin.

Sport bayramlari musigasiz o'tmaydi. Shuning uchun eng kichik bolalarga tanish va
yogimli musigalarni tanlash kerak. Bulardan keyin sport bayramlarida qo'llaniladigan
sport uskunalari, inshootlarni tayyorlash lozim. Ularning rang-barang bo'lishi bolalar
kayfiyatini, gizigishini, emotsional holatini oshiradi. So'ng sport bayramini o'tish joyini
bezatish va ular sanitariya-gigiyena talabalariga javob berishi kerak. Sport bayramlariga
ota-onalarni taklif gilish lozim. Yugorida gayd etilgan tayyorgarliklar ko'p vaqt talab
giladi.
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Anatatsiya. Chorva mollarini gishki mavsumga sershira va vitaminli ozugaga
bo‘lgan extiyojini gondirish uchun xashaki lavlagi asosiy ozuga hisoblanadi. Ushbu
magolada xashaki lavlagining O‘zbekiston-83 navining urug‘lari unuvchanligiga ekish
sxemasi va biostimulyator me’yorining ta’siri o‘rganilgan. Urug‘lar tandem
biostimulyato‘rining turli me’yorlarda va etolon qilib fitavak biostimulyatori olingan.

Kalit so‘zlar: Lavlagi, biostimulyator, urug‘, me’yor, etolon, ekish sxemasi.

AnHoTatsis. /{11 y1oBaeTBOpEHHUS TOTPEOHOCTH CKOTaA B 3MMHEM U BATAMHUHHOM
KOpPME OCHOBHOW KOPMOBOW WHIPEAUEHTOM SIBIIIETCS KOPMOBas CBEKJa. B naHHOM
CTAaTbC HM3YYCHO BJIMAHHC CXCMbI IIOCCBA U HOPMBI 6I/IOCTI/IMYJI5ITOp0B Ha BCXOXECTb
CEMSIH KOPMOBOI CBEKJIBI copTa «Y30ekuctan-83». B ombiTax cemena oOpabaTbiBaIuCh
onoctumyisitopoMm «TaHaem» B pa3iMYHbIX HOpPMax, a B KadecTBE 3TajloHa ObLI
UCIIOJIB30BaH OMOCTUMYIIATOP «DUTaBAK.

KiarwueBsble cioBa: Cekiia, OMOCTUMYJISITOP, CEMEHA, HOpMa, CTaHIapT, CXema
Imocena.

Abstract: Root beet is the main feed for livestock to meet their need for winter
fodder and vitamin feed. This article examines the effect of planting scheme and
biostimulant application rates on the germination of seeds of the fodder beet variety
“Uzbekistan-83.” In the experiments, the seeds were treated with the biostimulant
“Tandem” at different application rates, while the biostimulant “Fitavak™ was used as a
reference standard.

Keywords: Beet, biostimulant, seed, standard, etolon, planting scheme.

Kirish. Xashaki lavlagi navlariga garab o‘z tarkibida fermentlarga boy bo‘lgan
85-90 foiz suvni saglaydi .Xashaki lavlagi chorva mollar organizimida dag‘al
xashakning yaxshi xazm bo‘lishiga yordam beradi .1kg xashaki ildizmevasida 0,10-
0,120ziq birligiga, nim shirin tuplarida esa 0,14-0,16 oziq birligiga ega, bargida esa
0,10-0,12 oziq birligi bor. Xashaki lavlagi ildizmevasi parhezlik nisbati gand lavlagiga
garaganda yugori hisoblanadi.[1] Tasmaniyada yem-xashak lavlagi tuproq harorati
bo‘lganda bahorning o‘rtalaridan kechgacha ekilgan 5°C dan yuqori va oxirgi sovugdan
keyin. Tuproq harorati 10 °C dan yugori bo‘lguncha kutish ekishdan oldin bir tekis unib

CtrpaHuna 141


mailto:zkamalovna@mail.ru

chigishini ta’minlaydi va ko‘chatlar kuchini oshiradi. Ekin sifatida pishib yetishi uchun
200 kundan ko‘prog vaqt ketishi mumkin, keyin ekilgan ekinlarning to‘liq rivojlanishi
uchun yetarli vagt bo‘lmaydi gishdan oldin, bu hosilni cheklaydi (Pembleton va
Rawnsley, 2011). [2].

Xashaki lavlagi yengil hazm bo‘ladigan, goramollarda sutni ko‘paytiradigan
oziga ekini. Xo‘jaliklarda sut beradigan goramollar rasionida xashaki lavlagi 40-50 %
ga yetadi. Lavlagi ildizmevasi foydali ma’danli moddalar, vitaminlardan S, B, B1, B2,
PP va karotinga boy. lldizmevalar hazmlanishi bo‘yicha yaylov o‘tlaridan golishmaydi,
dag‘al ozigalarning hazmlanishini yengillashtiradi. Konsentrat yemni tejashga imkon
beradi hamda nasl berishni yaxshilaydi. O‘zbekistonda xashaki lavlagining O°zbekiston
yarimgand, O‘zbekiston-83 navlari Davlat reyestriga Kiritilgan. Ekish tuproqda harorat
5-6 °C giziganda boshlanadi. O‘zbekistonda xashaki lavlagi mart oyidan ekib
boshlanadi. Ekish me’yori 15 kg/ga, maysalar hosil bo‘lgandan keyin boronalash
o‘tkaziladi, yagonalanadi. Har gektarda 75-90 ming o‘simlik qoldiriladi. Hosilni
yig‘ishtirishda 65-80 ming tup o‘simlik saglanishi optimal hisoblanadi. Qator oralari 60
yoki 70 sm qilib ekiladi. [3] Xashaki lavlagi ildizmevasining shakli bo‘icha 3guruhga
bo‘linadi.

1.Silindirsimon ildizmevasining 1/4-1/5 qgismi tuproqga Kirib turadi.

2.Uzunchog ovol bo‘lib ildizmevasining 1/3 gismi tuprogqga kirib turadi.

3.Konussimon bo‘lib 1/2-2/3 gismi tuprogqga kirib turadi.[4].

Xashaki lavlagi shirali yengil hazm bo‘ladigan va to‘yimli yem xashak
xususiyatiga ega. Uning to‘yimlililik giymati chorva mollari organizimi uchun zarur
bo‘lgan moddalar; uglevodlar azosiz yekstrativ moddalar mineral tuzlar va vitaminlarni
saglaydi.[5] lldizmevalilarni barglari ham chorvo mollari uchun muhim ahamiyatga ega,
ularning barglari to‘yimli bo‘lib bargida vitaminlar ko‘p bo‘ladi.[6]

Birinchi yili lavlagi yo‘g‘onlashgan ildizmeva va 50-90 gacha barg hosil giladi.
Urug‘dan urug‘gacha rivojlanish jarayoni 11lta organagenez ketma-ket bosgichdan
o‘tadi.[7]

Shirali ozuga mollar ishtahasini va hazmlanishini yaxshilaydi, vitamin va
ma’danli moddalarga bo‘lgan ehtiyojini gondiradi. Dag‘al (pichan) va shirali (silos va
ildizmevalilar) ozugalarning sifati me’yor darajada bo‘lmaganligidan rasion tarkibiga
ko‘plab omuxta ozugalarni kiritishga majbur bo‘linadi. Bu iqtisodiy va fiziologik
jihatdan o°zini oglamaydi. Rasion tarkibiga haddan tashgari konsentrat ozugalarning
Kiritilishi organizmda modda almashinuvining buzilishiga olib keladi va natijada asidoz
va ketoz kasalliklarning kelib chigishiga sabab bo‘ladi [8].

Tajriba o‘tkazish uslubi va maydoni. llmiy tadgiqot ishlari uchun dala
tajribalari Toshkent Davlat agrar universitetining tajriba xo‘jaligida o‘tkazildi.

Tajribada xashaki lavlagining O‘zbekiston -83 naviga ekish sxemasi va
biostimulyator me’yorlari o‘rganildi.

Dala tajribalari 4 gaytarigda, variantlar soni 15 ta, paykallar soni 60 ta umumiy
maydoni 0,20 ga. Variantlar rentamitatsion usulida joylashtirildi.

CtpaHuna 142



Tajriba natijalari. Xashaki lavlagining urug‘i 70x15-1 ekish sxemasida gektariga
95238 ming dona, 70x20-1 sxemasida 71429 ming dona va 70x25-1 ekish sxemasida
57143 ming dona urug‘ni tashkil gildi. Urug‘ni ekishdan oldin nazorat variantda oddiy
suv bilan ishlov berildi, biostimulyatorlar qo‘llanilgan variantlarda belgilangan
me’yorlarda urug‘ga ishlov berilib ekildi.

Nazorat variantda jami 77428,5 ming dona maysalar rivojlanib, urug‘larning
dala unuvchanligi 81,3% ni tashkil gildi. Ushbu ekish sxemasida urug‘larni Fitovak 20%
biostimulyatori bilan 1 tonna urug‘ga 0,3 I. miqdorida ishlov berilib ekilganda
urug‘larning unib chigishiga ijobiy ta’sir ko‘rsatib, nazorat variantga nisbatan 5333,3
ming dona ko‘p maysalarning hosil bo‘lganligi va urug‘ning unib chigish darajasi 5,6%
ga oshganligi aniglandi.

Tandem biostimulyatorini tajribadagi uchta ekish tizimida ham bir xil miqdorda
urugga ishlov berishda va o‘suv davri davomida ikki marotaba qo‘llanildi. 70x15-1
ekish sxemasida Tandem 10% biostimulyatorini 0,4 1/t me’yorda qo‘llanilgan variantda
urug‘ning unuvchanligi 90,1% ni tashkil qildi va urug‘ga 0,3 1/t me’yorda ishlov
berilgan variantga nisbatan 0,9%, 0,5 1/t me’yorda ishlov berilgan variantga nisbatan
0,2%ga yuqori bo‘lishi aniglandi. Ushbu variantda nazorat variantga nisbatan maysalar
soni 8380,9 dona ko‘p va urug‘larning unib chigish darajasi 8,8% ga yuqori bo‘ldi.
Fitovak 20% immunostimulyatorini etalon sifatida ekilgan variantda Tandem 10%
biostimulyatorini 0,4 I/t me’yorda urugqa ishlov berilgan variantga nisbatan 3047,6 dona
urug‘ kam unib chiqishi yoki urug‘ning unish darajasi 3,2% ga kamroq bo‘lganligi
aniglandi.

Fitovak 20% immunostimulyatori va Tandem 10% biostimulyatori urug‘larning
tuprogdan unib chiqishi uchun urug‘ murtaklarini kuchli rag‘batlantiradi, shuning uchun
nazorat variantga nisbatan xashaki lavlagining urug‘ning unib chiqishi yuqori bo‘ldi.
Xashaki lavlagining urug‘i po‘stlog‘i gattiq bo‘ladi, Tandem10% biostimulyatori urug*
qobig‘i orqali suv va kislorodning ichkariga kirishini osonlashtiradi va urug‘ning tezroq
unib chiqishini ta’minlaydi, shuning uchun Fitovak 20% immunostimulyatoriga
nisbatan ko‘proq urug‘larning unishi aniqlandi.

70x20-1 ekish sxemasining nazorat variantida 59214,6 dona maysalar hosil
bo‘lib, etalon Fitovak 20% immunostimulyatorini etalon sifatida ekilgan variantga
nisbatan 2857,2 dona urug‘lar ko‘proq unib chiqishi aniglanib, 4,0% ga yuqori bo‘ldi.
Tandem 10% biostimulyatori uruqga 0,4 I/t migdorida ishlov berilgan variantda 0,3 1/t
va 0,5 I/t miqdorida ishlov berilgan variantlarga nisbatan 1285,7 va 214,3 ming dona
urug‘larning ko‘proq unib chiqishi yoki 1,8 va 0,3% ga yuqori bo‘lishi aniglandi.

1-jadval

Xashaki lavlagi urug‘ining dala unuvchanligi va o‘suv davri oxirida

saglanuvchanlik darajasi, 2023 vyil

CtpaHuna 143



‘> Biostimul Unib  Urue‘ni O‘suv davri O‘simlik
£ yator Ekilgan | & o mugnirgn oxirida ning
$| Biostimu me’yori, | urug* soni, a9 gun saglangan| sagla

N | & . . maysalar | chigish o .
< | lyator nomi I/t,1/ga ming S .. | o‘simlik nish
2 soni, ming | darajasi o ..
i, dona/ga dona/aa o soni, ming| darajasi
L g 0 dona/ga %

Nazorat - 95238 | 774285 | 813 | 709245 | 916

7 Fitovak 20% 0 3+0,3+0,4| 95238 | 827618 | gs9g | 762236 | 92.1
; (etalon) ’ ’

3 % | Tandem 10% 0,3+0,5+0,7| 95238 83047,5 87,2 772342 93,0
o

4 | ™ |Tandem 10% 0,4+0,7+0,9| 95238 85809,4 90,1 80918,3 94,3

5 Tandem 10% 0,5+0,9+1,0 95238 | 85523,7 | ggg | 797936 | 93.3

6 Nazorat - 71429 | 592146 | 829 | 538261 | 909

/ Fitovak 20% 0 3+0,3+0,3| 71429 | 620718 | gs9g | 566716 | 913
g (etalon) ’ '

8 < Tandem 10% 0,3+0,5+0,7| 71429 63429,0 88,8 58100,9 91,6
o

9 | ™ |Tandem 10% D,4+0,7+0,9] 71429 | 647147 | g0 | 509258 | 926

10 Tandem 10% 0,5+0,9+1,0f 71429 64500,4 90,3 59598 4 92,4

11 Nazorat - 57143 47200,1 82,6 43140,9 914

12 Fitovak 20% 0 3+0,3+0,3 57143 | 500001 | g75 | 460501 | 92.1
E (etalon) ’ '

13 <X | Tandem 10% 0,3+0,5+0,7| 57143 50514.,4 88,4 471299 93,3
o

14 | ™ Tandem 10% 0,4+0,7+0,9| 57143 51600,1 90,3 491233 95,2

15 Tandem 10% 0,5+0,9+1,0 57143 50971,6 89,2 482191 94,6

70x25-1 ekish sxemasining nazorat variantida 47200,1 dona maysalar hosil
bo‘lib, Fitovak 20% immunostimulyatorini etalon sifatida ekilgan variantga nisbatan
2800,0 dona urug‘lar ko‘proq unib chiqishi aniqlanib, 4,9% ga yuqori bo‘ldi. Tandem
10% biostimulyatori urugga 0,4 1/t miqdorida ishlov berilgan variantda 0,3 I/t va 0,5 I/t
miqdorida ishlov berilgan variantlarga nisbatan 1084,7 va 628,5 dona urug‘larning
ko*proq unib chiqishi yoki 1,9 va 1,1% ga yuqori bo‘lishi aniqlandi.
70x20-1 ekish sxemasida o‘simliklarning orasi 15 sm va 25 sm qilib belgilangan
variantlarga nisbatan urug‘larning dala unuvchanligi bir oz yuqori bo‘lishi aniglandi.
Nazorat variantda 70x20-1 ekish sxemasida urug‘ni unish darajasi 82,9% ni tashkil qilib,
70x15-1 ekish sxemasiga nisbatan 1,6% ga hamda 70x25-1 ekish sxemasiga nisbatan
0,3% ga yuqori bo‘ldi. Fitovak 20% immunoaktiv qo‘llanilgan variantida urug‘ning
unish darajasi 70x15-1 ekish sxemasi bilan bir xil, 70x25-1 ekish sxemasiga nisbatan
0,6% ga kam bo‘lganligi aniglandi. Tandem 10% biostimulyatorini uruqqa 0,4 I/t
miqdorida ishlov berish uchta sxemada ham urug‘larning yuqori unuvchanligini
ta’minladi, fagat 70x20-1 ekish sxemasida 0,5 va 0,3% ga yuqori bo‘ldi.
Xashaki lavlagi ildizmeva hosilini yig‘ib olish davridan oldin hisoblandi va
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quyidagilar aniglandi: 70x15-1 ekish sxemasining nazorat variantida 70925,0 dona yoki
91,6% ildizmeva saglanib goldi. Fitovak 20% immunostimulyatorini etalon sifatida
qo‘llash ildizmevalarning hosilgacha saqlanishini nazoratga nisbatan 0,5% ga oshirgan
bo‘lsa, Tandem 10% biostimulyatorini qo‘llash 1,4, 2,7 va 1,7% ga oshirishi aniglandi.
Ildizmevalarning o‘suv davri oxirida eng yuqori saqlanib qolishi Tandem 10%
biostimulyatorini 0,4+0,7+0,9 1/ga me’yorda qo‘llanilgan variantda (94,3%) kuzatildi.
70x20-1 ekish sxemasining nazorat variantida 53826,0 dona yoki 90,9%
ildizmeva saqlanib qoldi. Fitovak 20% immunostimulyatorini etalon sifatida qo‘llash
ildizmevalarning hosilgacha saqlanishini nazoratga nisbatan 0,4% ga oshirgan bo‘lsa,
Tandem 10% biostimulyatorini qo‘llash 0,7, 1,7 va 1,5% ga oshirishi aniqlandi.
[ldizmevalarning o‘suv davri oxirida eng yuqori saqlanib qolishi Tandem 10%
biostimulyatorini 0,4+0,7+0,9 1/ga me’yorda qo‘llanilgan variantda (92,6%) kuzatildi.
70x25-1 ekish sxemasining nazorat variantida 43141,0 dona yoki 91,4%
ildizmeva saqglanib qoldi. Fitovak 20% immunostimulyatorini etalon sifatida qo‘llash
ildizmevalarning hosilgacha saqlanishini nazoratga nisbatan 0,7% ga oshirgan bo‘lsa,
Tandem 10% biostimulyatorini qo‘llash 1,9, 3,8 va 3,2% ga oshirishi aniglandi.
[ldizmevalarning o‘suv davri oxirida eng yuqori saqlanib qolishi Tandem 10%
biostimulyatorini 0,4+0,7+0,9 1/ga me’yorda qo‘llanilgan variantda (95,2%) kuzatildi.
70x25-1 ekish sxemasida ekilganda 70x15-1 va 70x20-1 ekish sxemalariga
nisbatan o‘simlikning saglanishi yuqori bo‘lib, nazorat variantda 0,5 va 0,2% ga, etalon
variantda 0,8% ni hamda biostimulyator qo‘llanilgan variantlarda 0,3 va 2,0%, 2,6 va
0,9%, 2,2 va 1,3% ga yuqori saqlanuvchanlikni ta’minladi.
Xulosa. Urug‘ning dala unuvchanligiga Tandem 10% biostimulyatorini urugga
0,4 1/t me’yorida ishlov berib ekish 70x20-1 ekish sxemasida o‘simliklar orasini 15 sm
va 25 sm qilib belgilangan variantlarga nisbatan 0,5 va 0,3% ga yuqori bo‘ldi. Hosil
yig‘ish davrida ildizmevalarning saglanib qolishi Tandem 10% biostimulyatorini
0,4+0,7+0,9 I/ga me’yorda qo‘llanilganda tajribadagi boshqa variantlarga nisbatan 0,9
va 2,6% ga yuqori bo‘lishni ta’minladi.
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Annoratuusa. ®orocunTe3 co MaxXCyNIOpIUKHU aHUKJIAHTaH ¢azanap Oyiinya
®dutoBak 20% uMmyHocTUMYIISITOpH, buonykc Ba MOPC OHOCTUMYNIATOPIIApUHU yuTa
MebEpIAa KYJUIAaHWITaH BapuHaHTiap opacupard ¢apk yprada 0,6-0.3 r/M° KyH
KYpCAaTKUYHU TalIKWI Kuiau. YOy Ouoctumynsitopiiap opacuaa durtoBak 20%
ummyHoctumynstopuan  0,7+0,8+0,9 1n/ra wmeb€paa KyulaHWIraH BapHaHTIA
doTocuHTE3 COP MAXCYIAOPIUK OUp 03 FOKOPH OYIu, sbHU (azanap Oyitnua 7,9, 8,7
Ba 7,6 I/M? KyH KYPCATKUYHU TALIKAI KHAJIIH.

Kanut cy3map: kyHrabok, HaB, Oapr, GuocTHMyJsTOp, MEBEP, KYpPyK Macca,
OCM.

AnHoranus. [lo BbIsABIEHHBIM (pa3zaM pa3BUTHS pa3HULAa B mokaszatensax UIID
(uucToM TPOAYKTUBHOCTH (POTOCHHTE3a) MEXKIY BapUaHTAMH, T/I€ MPUMEHSIIUCH
UMMyHOCTUMYJIATOp "dutoBak 20%," a Takke onoctumystopsl "buogykc" u MERS
B Tpéx HopMax, coctaBuia B cpeaHeM 0,6-0,3 r/mM2 B cytku. Cpeam 3Tux
OMOCTUMYJISITOPOB HAWUJTYUIIUK TMOKa3aTellb YACTON MPOIYKTUBHOCTU (POTOCHHTE3A
OBLJT OTMEUYEH B BapHaHTE C MPUMEHEHHEM MMMyHocTumynaropa "®duroBak 20%" B
Hopme 0,7+0,8+0,9 n/ra: onm cocraBun 7,9, 8,7 m 7,6 /M2 B CYTKH TIO
COOTBETCTBYIOIINM (pa3am.

KuiroueBrble ¢j10Ba: MOACOTHEYHHK, COPT, JIUCT, OMOCTUMYJISTOP, HOPMa, CyXas
macca, UI1D.

Aocrpacrt. The difference between the variants where the Fitovak 20%
immunostimulator, Bioduks biostimulator, and MERS biostimulator were applied at
three different rates during the identified phases of NPP was an average of 0.6-0.3
g/m2 per day. Among these biostimulants, the Net Photosynthetic Productivity was
slightly higher in the variant where the Fitovak 20% immunostimulator was applied at
rates of 0.7, 0.8, and 0.9 I/ha. Specifically, the values for each phase were 7.9, 8.7, and
7.6 g/m2 per day, respectively.

Keywords: sunflower, variety, leaf, biostimulant, rate, dry mass, NPP.

Kupum. byrynru kyHaa MamiiakaTuMu3 O3UK-OBKAT XaB(PCU3IUTUHU TabMHUHJIAIIL,
KYMJIQJaH aXOJIMHU UCTEHbMOJ MOMHUTa OYIIraH 3XTUEKUHA KOHIUPHILL, 1Ty OriiaH Oupra
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KyHrabokap MOWM HWMIOPTUHU KaMaTUpUII Yy4yH Ma3Kyp OSKHH SKUIAJAUraH
MaiJJOHJIapHU KEHTaUTUPHIL, IIYHUHIIEK XOCWIJIOPJIHUK Ba YPYF MOUIAOPIUTHHU
omupuil acocuii Baszudamap xucobOnmaHaau. by Oopama, Typiau TympoK-HUKIAM
HIApPOUTIApU YUYyH MOWIM KYyHTaOOKap ETUIUTUPHII TEXHOJOTHUSACH AJIEMEHTIApUHU
UnUiad 4MKUII, [y >KyMiaJlaH Hapiap OViuya MakOyll YpyF OKUII MYJAJaTd Ba
MEBEPIIAPDUHU  aHMKJIAIra OWJl WIMHU-TAIKUKOTIAp onaub Oopuin  1oi3apbd
XUCOOJIaHaAIN.

PecnyOnukamusna famuiagaH OyimaraH MaiiioHiapaa KyHraOOKapHH TaKpopui
9KUH cuaTua eTUIITUPUIIT UMKOHUATH XaM MaBxya. Xap uun 1,1-1,2 miH rextap
MaWJOHHUHT OYIIamy ym0y SKHHHU TaKpOpUW SKMH cudaTuga KEHr KOPHUHM ITHII
UMKOHHUHHU sipaTaau by sca YCHMIMK MOWM HMILIA0 YMKAPWUIIHU KYHNAUTHUPHIL, O3UK-
OBKaT XaB()CU3JIUTUHU MYyCTaxXKamulalll XamJia KUIUIOK XV KaJIUTU camapaiopiIuruHu
OLIMPHINTA XHU3MaT Kuaaau [2].

Masbnymotriapra Kypa, KUIUIOK XYXKalIMK OSKUHJIApUHU Oapr opkaiu
O3UKJIAHTUPUINTa MYJDKAJUIAHTaH SHIW MHUKPO CYBYTJIAp acOCHIA TauEpJIaHTaH
“Cepxocus1” OuomnpenapaTd HWHCOHJIAp, XalBOHJAp, TYNPOKIAru Oapya TUPHK
OpraHu3MJjiapra MyTJIaKO 3apapcu3 3KaHJIard UcOOTIaHTraH OYiuO, YCHUMIIMKIAPHUHT
BereTaTcusi AaBpujaa 2-3 mapra KyJUIaHWITaHAa MUHEpan YruTiaaplaH (hodganaHuIl
camapagopyuru 25-30% ra omranaury aHukiaanraq [1;].

Taxpubanapuna KyHrabokap ypyrura sKull oiauiaH Ba 6-8 Oapriuk aaBpuia
ArpoBuH-AMHUTO, ATpOoBUH —MuKpo, ArpoBUH — YHuBepcai, MuBan-Arpo Ba
Arpopon KVY-8 mnpenapamimapu OwiaH UINUIOB OepwiraHjga MaxCyJIAOpiuK
KypcaTKuuwiapu WXOOUW TabCcUp KWIMO, IOKOpM HaTwxkaigap MuBan — Arpo
ouocutymsitopsiapu Ounian ypyraa 20,0 /T KyamaHuiaraH BapuaHTiapaa , 6-8 Oapr
naBpuna 20,0 r/ra me€puna UIUIOB OepuiraHga UxoOU HaTHUXKagapra dPUILITAHIUTH
Ky3aTWiras [3;].

Kynruna wmyamndnapHuHr unuiapuaa acCUMMIIATCHS FO3aCMHMHT ONTHMAN
MalJJOHU SKWH XOCUJIIOPJINTUTA TAbCUP KUITYBYH ACOCHIA OMMJI SKAHJIUTY KYpCaTUIITaH,
YYHKH OpraHUK MOJJaJIapHUHT MIAKIJIAaHUIIN (JOTOCUHTE3 caMapaJopIurura OofiukK.

baprimapuuHr acocuii kKucMmM (akar ryijamrada KaTTajlamaiu, ryJulalnjiad
KEHUH 7ca I0KOpH caBaT €Hujaru Oapriap ro3acu opraau. [los Ba GapriapHu Koriabd
TypyBUM DSMNHUAECPMUCHUHT TYKJIAHWUIINA KYyHTaOOKApHU IOKOPH XapopaTiaH XHUMOs
kunaau. Uy Tap3ga, KyHraOOKapHUHI TYNPOK KYypPYKUMJIMIUIa UYWJAMIIAIINTU Xam
n3oxJjia"Haau [4, 5].

Taxxpuba yrkasum mapoutu Ba ycayosaapu. Taakukor uim CypxoHaapé
Busiositd Tepmus tymanu [ICYEAUTUauAT CypxoHmaapé uiMuii Taxxpruda CTaHIIUACH
Taxpuba XyxKalnurd [najacuia TaKpopuil HKUH cudaTuia Typiu MebEpiapaaru
OMOCTUMYJISTOPIAPHU KYJTAITHUHT KyHrabokap Jlunbap HaBu YCHIM, pUBOKIAHUIIIH,
XOCUJIZIOPAUTA Ba YpyF cudarura TabCUPUHM aHUKJIAII Ba MabKOyJ KyJulail
MebEpapaa ypraHuiiu.

CypxoHaap€ BWIOATHIA TapKajiraH TYIPOKIAp YHYMJIOPJIHK XOJaTHra Kypa,
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6y3 tynpokiap 0-30 Ba 30-50 cm KaTinammapuaa ryMyc MEKIOPH Kyiugaruda 6yimo,
2022 vmnna 0-30 cm XaiioB KaTiamMuaard TYyNpOK YpTraHWITaHAa, TYMyC MUKIOpU
0,824% 636, azot 0,089%, dhocdop 0,179%, kamuii 2,112 % 6ymmo, 30-50 cm xaiinoB
kaTimamuaa rymyc 0,605 %, azor 0,076 %, docdop 0,156%, kanuii 2,066 % anukiaHy.
Taxpuo6a wnarmxanapu. Kynrabokapuunr [unbap HaBM KypyK Macca
TYIUIAIK, S’bHU YCUMIIMKHUHI TapKuOujaru cyB OyTyHJIall 4yuKapuO TaluiaraHaaH
KEeMHH KOJTaH co( OpraHuK Ba MUHEpasl MOJJlajap MUKJIOPUHUHT KyNaluIM caBarya
MIaKJUTAHWIIN, TYJIIAII, YPYF TYIUIINAII Ba MU a3zanapuaa aHukaasau (1->xkagsan).
burra ycUMIMKHUHT KypyK Maccacu YcyB (azamapu Oyiinua omub O6opud
numui (azacuga SHT OFUp Ba3Hra sra Oymau. Hazopar BapmanTmaa OuTTa YCUMIHK
dazamap 6yinya 119,5, 151,5, 218,3, 245,4 rpaMM OFUPIVKHU TAIIKWAI KA, Y 3TyMHU
OMOCTUMYJISITOPUHU ITAIOH cudaTuia KyiaraH BapuaHtaa (aszanap Oyilnua Kypyk
Mmacca 7,4, 8,76, 16,0, 19,2 rpaMmmra OlIraHjuru aHUKJIaH/IH.

®dutoBak 20% ummyHoctumyssitopuau kam 0,6+0,7+0,8 5i/ra Ba omupuiran
0,8+0,9+1,0 n/ra Menépaa KyuiaHwiraH BapuaHTiapra Huc6atan 0,7+0,8+0,9 n/ra
BapUaHTHAA KypyK Macca Kyn TYrmiaHuO, ypyr Tyaumuim Ba3zacuma 37,4 Ba 16,8
rpammra Ba numuil ¢gaszacuga 41,5 Ba 18,6 rpammra orup BazHra sra 6ynau. Hazopat
BapuaHTra HucOataH ypyr Tyaumui ¢aszacuga 86,2 rpamMm, 3TajlOH BapuaHTra
HucoOatan 70,2 rpamm xama nummi ¢daszacuna 101,0 Ba 81,8 rpammra orup OYnuim
aHUKJIAH]H.

buonykc Ouoctumynsropunu 4,0+5,0+6,0 mu/ra mebépna kymiam OuTTa
VCUMJIMKHUHT KypyK MaccacM KaM Xamja OIIMPWIraH Mebepaa KyJIaHWIraH
BapUaHTJIapra HUCOATaH IOKOPHU HATWXKAHU KypcaTtuO, ypyF Tynumum (azacuna 273,7
rpamM Ba mummi ¢azacuga 311,9 rpamm orupiuknga 6ynau. Hazopar Bapuantra
HUcOaTaH ypyF Tymumuil (azacuaa ymoy BapuaHTaa 55,4 rpamm, 3TajloH BapUaHTTa
HucOatan 39,4 rpamm xamzaa nummi (azacuga 66,5 Ba 47,3 rpamMmmra orup OyIuIIN
aHUKJIAHH.

MOPC oOuoctumynaropunu 6,0+0,6+0,8 wmu/ra Mebépaa kymmam OutTa
VCUMJIMKHUHT KYpyK Maccacu KaM XamJla OIIMpWIraH MebEpaa KYyJUIaHWJITaH
BapuaHTJIapra HucOaTaH IOKOPU HATHXKAHU KypcaTtuO, ypyF Tynumuim daszacuaa 294,4
rpamM Ba mummim ¢azacuaa 333,4 rpamm orupiukaa Oynau. Hasopatr BapuaHTra
HUcOaTaH ypyr Tynumui (azacuga ymoy BapuaHtaa 76,1 rpaMm, 3TaJloH BapyaHTTa
HucOatan 60,1 rpamm xamaa nummim (azacuga 88,0 Ba 68,8 rpammra orup OynuIH
aHUKJIAH]H.

burra ycumnukHUHT KypyK Maccacu PurtoBak 20% HMMYyHOCTUMYJISTOPUHU
0,7+0,8+0,9 n/ra wmen€pma kKyiaraH BapwaHTaa bHOIYKC OHOCTUMYJISTOPUHU
4,0+5,0+6,0 mn/ra mebépna Ba MOPC 6uoctumynstopunn 6,0+0,6+0,8 mi/ra Mmebépaa
KyJilaral BapuaHT/Iapra HucOaraH ypyr tymaummim ¢aszacuaa 30,8 Ba 10,1 rpammra,
numui $azacunaa 34,5 Ba 13,0 rpaMmmra orFup BazHra sra OYJIWIy aHUKIaHH.

bup rexrap maiimongaru Kypyk macca YcyB (azamapu Oyiinda aHUKJIaHIA Ba
HA30paT BapUaHTHA caBaTya makuaHum ¢azacuna 54,6 u/ra 0ynuo, ypys TYIUIINIIT
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dazacuma 99,7 n/ra xamaa mumum dazacuaa 112,1 m/ra HA TamKWwI KWIad. DTaloH
BapHaHT/a Ha30paT BapHaHTTa HUCOATaH KypyK Macca MUKIOPH OIMIHUO YPYF TYIUIIIHIII
dazacuma 14,6 1/ra Ba mummm ¢azacuaa 17,0 1/ra ra rokopu 0yau.

®duroBak 20% ummyHoctumyasitopunu 0,7+0,8+0,9 51/ra Mebépaa KymaHUIral
BapuaHTAa ypyr Tymumum ¢aszacuna KypyK Macca rekrapura 153,3 Ba mummi
dazacuna 174,3 ieHTHEPHHU TAIIKWII KWJIHO, Ha30paT BapuaHTra Hucoartan 53,6 11., 62,2
Il., 9TaJIOH BapuaHTra Hucoaran 39,0 11., 45,2 nieHTHEpra Kyn TYIJIAaHUIINA aHUKJIaH]IH.
buonykc ouoctumymsropunu 4,0+45,0+6,0 mi/ra Mebépaa KyJUTaHWITAH BapHaHTAA
ypyF Tymumuam ¢aszacunga 135,3 m/ra Kypyk Macca onuHras 0ynu6, nummi ¢azacuaa
KypyK Macca Mukaopu ommb 154,1 m/ra HM TamKwi KWIIA Ba Ha30paT BapHaHTTa
HucOatan 35,6 Ba 42,0 nenTHepra, 3TajoH Bapuantra Hucobaran 21,0 Ba 25,0 neaTHepra
KYTl TYIUIAHUIIW aHUKJIAH/IA.

MOPC oOuoctumynstopunu  6,0+0,6+0,8 wmu/ra mebépuna KyJUIaHWITAH
BapuaHTAa ypyF tymummi dazacuaa 149,4 w/ra, mumum ¢azacuna 169,2 n/ra Kypyk
Macca OJIMHFaH Oynu0, OHOCTUMYNISATOP MEBEPUHM OLIMPWITaH XamJaa Kam
KYJUIAaHWITaH BapUaHTTa HUCOATaH KT TYIUIaau. Y10y BapHaHTIa Ha30paT BapHaHTTa
HucOaTaH ypyf Ty ¢azacuaa 49,7 u/ra Ba nummi ¢pazacuaa 57,1 1/ra Ky Kypyk
Macca OJIMHraH 0yJca, 3tajnoH Bapuantiaa 35,18a 40,1 w/ra kyn onuiira 3pummiIm.

®dutoBak 20% ummynoctumyssaropu 0,7+0,8+0,9 n/ra mebépaa KyutaHuiIrad
BapuaHTaa buoaykc Omoctumynsropunu 4,0+5,0+6,0 ma/ra mebpépna KyImaHUITaH
BapuaHTra HucOaTas ypyf tynummi ¢azacuaa 18,0 1/ra Ba nummuin ¢azacuaa 20,2 1/ra
Kyl Kypyk Macca onuaaun. MOPC ouoctumymnstopunu 5,0+0,5+0,7 mi/ra menépuma
KYJUIaHWJITaH BapuaHTra HucOaTaH sca ypyF Tynummuin (azacunaa 3,9 1/ra Ba MU
dazacuna 5,1 1/ra Kyn KypyK Macca OJMHTaHJIUTH aHUKJIaH]IU.

1-sanBaj
KyHraGokapHuHr Kypyk Macca Tymjiamu Ba GoTocuHTe3 coph Maxcyi0pJamuru,
2022 jina
®dotocunTe3 cod
Kypyk macca, rp Kypyx macca, 1y/ra MaxcyJII0pJIHK, T/M?
buoctu CyTKa
buoc
Bapu — MYJISITO Dazanap Dasanap ®azanap
a prap
HT HJ;_II;OP MebEPHU capar casat
J‘Iap HOI\}I)I/I ] qa FyH y?yp TN 1a ryn yPyF MUIIH ryn uyp}IF T
LIAKJI TYJIN LIAaKIUL TYIH TY I
MILJ Jram 111 Jlam I Jan I
TaHH MU aHuII T m
I 1
1 |Hasopar] - | 1195 | 1515 | 2183 2‘115’ sa6 | 692 | 997 [ M2 es | 73 |,
VY3rymun
2 |(oranon 0'8+%’8+1 1269 | 1602 | 2343 2%4’ 619 | 781 | 1143 | 2% | 67 | 75
) ) 6,6
®dwurosa|0,6+0,7+0 304, 150,
3 € 20% 8 142 176,5 267,1 9 69,9 86,9 | 1314 0 7.4 7,9 72
®urosa|0,7+0,8+0 346, 174,
4 < 20% 9 161,5 195,4 304,5 4 81,3 98,3 | 1533 3 7,9 8,7 76
®urosa|0,8+0,9+1 327, 165,
5 < 20% 0 154.,6 186,5 287,7 8 77,9 94,0 | 1450 > 7,6 8,3 74
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g [Promyk[3.0+5.0+6 1a0 1 | 1e78 | 2483 | 27| 659 | 812 | 1202 | 3% | 70 | 76

C ,0 9 5 6,7
7 (Pronyx[d.0+5.046 140 g | 1806 | 2737 | S| 736 | so3 | 1353 | B4 | 76 | 81

c 0 9 1 7.2
g [PHomyk[5.046.047) yya | 4705 | 2512 | 29| 715 | 855 | 1205 | ¥4 | 71 | 78

c ,0 6 1 6,9
9 |MdPC 5'0+g'5+0 1409 | 1739 | 2611 | 206 | 699 | @62 | 1205 | M0 | 72 | 77 |,
10 | MDPPC 6'0+%'6+0 1589 | 1909 | 2944 333’ 807 | 969 | 1494 129' 76 | 84 | .
11 |MoPC 7'°+%'7+0 1515 | 1825 | 279.8 3}36’ 67 | 924 | 1417 | 0| 75 | s1 .

®orocunte3 cod maxcyngopauru (PCM) — Oy KyHrabokap TOMOHUJAH MabIyM
OWp BakT WuYMJA TYIUIaHTaH Ba Hadac onuin xkapa¢Huaa capgiiaHMaraH OpraHuk
MoaJaiap MUKAOpPU OYnub, rymnam, ypyF TYIMIIMIL Ba nOumuim  (aszanapuia
anuKIanau. GotocuHTe3 cod MaXCyIAOPIMK, HA30paT BapuaHTHAA Tyjuiam ¢dazacuaa
6,6 T/M? KyH KypcaTkud 0yau6, ypyr Tymmmum ¢asacuaa 0,7 T/M? KyH KypcaTKudra
omu0, 7,3 r/mM? KyH KypcaTKnuHy Tamkmi Kuoau. ummm gasacuna @CM 0,8 r/m? kyn
KypCcaTKH4ra KamMaWWIIM aHUKJIAHIW. OTAJIOH BapUaHTHAA HA30paT BapUaHTra
HUcOaTaH OMoCTUMYJISATOp 3Basura ryyam ¢azacuaa 0,1, ypyr tynummum dazacuaa 0,2
Ba ruumi pasacuna 0,1 r/M? KyH I0KOpH KYPCaTKUYHU TAbMHHIIAJIN.

OCM anuknanran (azanap OVitmua duroBak 20% HMMYHOCTUMYISITOPH,
buonykc Ba MOPC OuoctumynisiTopJapuHu yuTa MebEpa KYJUIAaHWITaH BapuaHTIIap
opacumaru Qapk yprada 0,6-0,3 r/M?> KyH KYpCATKMUHM TaIKWI KWIIH. YOOy
onoctumysiTopiap opacuaa dutosak 20% nMmmyHnoctumystopuau 0,7+0,8+0,9 /ra
Mebépaa Kyuanwirad Bapuantia @CM Oup o3 vokopu 0Viau, sbHU dazanap Oyiinda
7,9, 8,7 Ba 7,6 I/M? KyH KYypCATKUYHH TAIIKWIJI KHJIIH.

XyJaoca. FOkopunarn Hatmxanapaa @uroBak 20% HUMMYHOCTUMYJISITOPUHU
0,7+0,8+0,9 n/ra mebépaa kymram, buoayke Ba MOPC GuoctumysTopiiapura xamjia
ATAJIOH Ba HA30paT BapHaHTJIapra HucOaTaH OWUTTAa YCUMIUMKHUHT Ba OWUp TeKTap
MaliloHgarn Kypyk MaccacH okopu 0ymumunau xamaa @CM kypcarkuun 0,6-0,3 1/m?
KyHTa IOKOPH OVIUIIMHA TAabMUHIIAIH.
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